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SYLLABI-BOOK MAPPING TABLE
ikfjfLFkfrdh ,oa O;kogkfjd izk.kh’kkL=

Syllabi Mapping in Book

Unit-I ikfjfLFkfrdh ladYiuk

1. ikfjfLFkfrdh ds vtSfod ,oa tSfod ?kVd ,oa dkjd

2. ikfjfLFkfrd ra= esa mtkZ dk izokg % [kk| Jà[kyk] [kk|tky ,oa
fijkfeM+

3. tSo-Hkw-jklk;fud pØ – dkcZu] vkWDlhtu] uk;Vªkstu]
QkLQksjlA

4. tula[;k dh vo/kkj.kk-tula[;k@tula[;k of̀)] y{k.k] ,oa
izHkkfor djus okys dkjd

5. leqnk; % leqnk; ds y{k.k

bdkbZ 1 % ikfjfLFkfrdh ra= dh vk/kkjHkwr

vo/kkj.kk,¡

¼i`"B 3&153½

Unit-II vkokl ikfjfLFkfrdh

1. LoPN tyh; vkokl

2. leqnzh; vkokl

3. LFkyh; vkokl

4. Hkkjr ds ikfjfLFkfrdh; foHkktu

5. tSofofo/krk-izk—frd lalk/ku rFkk mldk laj{k.k taxyksa ds fo’ks"k
lUnHkZ esa

bdkbZ 2 % vkokl ikfjfLFkfrdh

¼i`"B 154&249½

Unit-III oU;tho ,oa Ik;kZoj.k

1. oU;tho izksVsD'ku ,DV] jk"Vªh; m|ku ,oa vHk;kj.; – e/;izns’k

2. Hkkjr dh ladVxzLr iztkfr;k¡

3. iznw"k.k ds izdkj – ok;q] ty] eǹk rkih; ,oa /ofu iznw"k.kA

4. ’kgjhdj.k ,oa mldk ekuo (tula[;k) vkSj Ik;kZoj.k ij izHkko

bdkbZ 3 % oU;tho ,oa i;kZoj.k

¼i`"B 250&338½

Unit-IV tylao/kZu- Aquaculture

1. >haxk lao/kZu – LoPN tyh; >haxk lao/kZu] >haxk eRL;u]
laj{k.k ,oa izkslsflax (izØe.k)

2. eksrh lao/kZu ,oa eksrh m|ksx (Pearl = eksrh)

3. esa<+d lao/kZu

4. estj dkiZ dYpj] rkykc dk izca/ku] eNyh eRL; ifjj{k.k ,oa
izØe.k

5. ty’kkyk] ns[kjs[k ,oa izca/kuA

bdkbZ 4 % ty —f"k

¼i`"B 339&464½



Unit-V vkfFkZd dhV foKku

1. js’ke dYpj – js’ke dhV dh iztkfr;k¡] thou-pØ] ckEcsd eksjkbZ]
bfrgkl ,oa Hkkjr esa js’ke m|ksx

2. e/kqeD[khikyu – e/kqeD[kh dk thou pØ] fof/k;ka ,oa j[k-j[kko]
e/kqeD[kh ds mRikn] ,oa mlds ’k=q

3. yk[k lao/kZu – yk[k dhV dk thou – pØ ,oa yk[k dhV dk
ikni iks"kd

4. lkekU; ihM+d% HkaMkfjr vuktksa ds ihM+d-lkbVksfQdl vksjkbth]
rFkk Vªkboksfy;e dsLVSfu;e]

lfCt;ksa ds ihM+d% ihfjl czsfldh ,oa MSdl dqdqjfcVh

5. dhVihM+dksa dk tSfod fu;a=.kA

bdkbZ 5 % vkfFkZd dhV foKku

¼i`"B 465&568½



fo"k;&lwph

Ikfjp; 1&2

bdkbZ 1 ikfjfLFkfrdh ra= dh vk/kkjHkwr vo/kkj.kk,¡ 3&153
1-0 ifjp;
1-1 mÌs”;
1-2 ikfjfLFkfrdh; ra= dh vk/kkjHkwr vo/kkj.kk,¡

1-2-1 ikfjfLFkfrdh; ra=

1-3 ikfjfLFkfrdh; ra= ds ?kVd
1-4 rkykc dk ikfjfLFkfrdh; ra=
1-5 pjkxkg ?kkl ySUM dk ikfjfLFkfrdh; ra=
1-6 leqnzh ikfjfLFkfrdh; ra=
1-7 ou dk ikfjfLFkfrdh; ra=
1-8 e:LFkyh; ikfjfLFkfrdh; ra=
1-9 ikfjfLFkfrdh % ifjp;

1-10 ifjHkk"kk
1-10-1 bfrgkl

1-11 ikfjfLFkfrdh dh vk/kqfud vo/kkj.kk
1-11-1 laxBuksa dk Lrj
1-11-2 ikfjfLFkfrdh dh 'kCnkoyh
1-11-3 ikfjfLFkrhdh ds lgHkkx

1-12 ikfjfLFkfrdh ds {ks=
1-13 ikfjfLFkfrdh ,oa ekuo
1-14 vtSfod dkjd

1-14-1 vtSfod dkjd
1-14-1-1 rki
1-14-1-2 rki ds izHkko
1-14-1-3 izdk'k ds izHkko
1-14-1-4 ty
1-14-1-5 vknzZrk
1-14-1-6 eqnzk ;k feêh
1-14-1-7 izokg
1-14-1-8 nkc

1-15 tSfod dkjd
1-15-1 vUr%tkrh; lEcU/k
1-15-2 vUrjtkrh; lEcU/k

1-15-2-1 lg;ksxh vUrjtkrh; dkjd
1-15-3 vlg;ksxh vUrjtkrh; dkjd

1-15-3-1 fojks/k
1-15-3-2 iks"kd ds izdkj
1-15-3-3 ijthou dk iks"kd ij izHkko

1-15-4 lgHkksftrk ds izdkj

1-16 ÅtkZ izokg ,oa vkgkj Jà[kyk
1-16-1 ifjp; ,oa ifjHkk"kk
1-16-2 ÅtkZ izokg
1-16-3 Å"ekxfrdh ds fu;e



1-16-4 thouh; ÅtkZ
1-16-4-1 ÅtkZ dks O;Dr djus dh bdkb;k¡
1-16-4-2 izÑfr esa ÅtkZ izokg
1-16-4-3 ÅtkZ dk :ikUrj.k
1-16-5 ikfjfLFkfrd ra= esa ÅtkZ izokg
1-16-5-1 [kk| Jà[kyk ;k QwM psu
1-16-5-2 leqnz vkgkj Jà[kyk
1-16-5-3 pjkxkg [kk| Jà[kyk
1-16-5-4 ou [kk| Jà[kyk
1-16-5-5 iks[kj ;k >hy esa [kk| Jà[kyk
1-16-6 [kk| tky
1-16-7 ikfjfLFkfrd fijkfeM+

1-17 tSo-Hkw-jklk;fud pØ
1-17-1 ifjp; ,oa ifjHkk"kk
1-17-2 iks"kd nzO;
1-17-3 Ikks"kd nzO;kxkj ;k Hk.Mkj

1-18 xSlh; pØ
1-18-1 dkcZu MkbvkWDlkbM pØ
1-18-2 ukbVªkstu pØ

1-18-2-1 ukbVªkstu ds L=ksr
1-18-2-2 ukbVªkstu dk tSfod ra= eas izos'k
1-18-2-3 ukbVªkstu dk fLFkjhdj.k

1-18-3 ukbVªkstu dk vtSfod ra= esa izos'k

1-19 ryNVh; ;k volknh pØ
1-19-1 QkWLQksjl pØ
1-19-2 QkWLQksjl ds L=ksr vkSj pØh; ifjHkze.k
1-19-3 vkWDlhtu pØ

1-20 thola[;k ¼lef"V½ vo/kkj.kk,¡ ,oa thola[;k ds y{k.k
1-20-1 lef"V ds y{k.k
1-20-2 thola[;k dk ?kuRo
1-20-3 lef"V ?kuRo dh vU; vfHkO;fDr

1-21 lef"V ;k thola[;k ?kuRo dk ekiu
1-21-1 izR;{k x.kuk

1-21-2-1 lSEifyax fof/k
1-21-2-2 ;knf̀PNd izfrp;u vFkok fun'kZu fof/k
1-21-2-3 lSEiy fu"dklu fof/k
1-21-2-4 vadu ,oa iqu% izxzg.k fof/k
1-21-2-5 ihVjlu dh cU/kd fpUgkadu fof/k

1-21-2 IykWV uewuk fof/k
1-21-3 vkisf{kd thola[;k ?kuRo fof/k;k¡

1-21-3-1 lef"V ?kuRo ds izHkkoh dkjd
1-21-4 tUe nj
1-21-5 eR̀;q nj
1-21-6 vk;q&vuqikr
1-21-7 thola[;k ;k lef"V&ifjorZu ;k nksyu
1-21-8 vk;q&forj.k
1-21-9 vk;q Lrwi ;k fijkfeM+
1-21-10tSfod {kerk
1-21-11tuu {kerk o mRikndrk
1-21-12thola[;k ;k lef"V ijLij fØ;k,¡



1-21-13thola[;k ;k lef"V vkdkj dk fu;eu
1-21-14lef"V forj.k ;k fNrjko
1-21-15lef"V izlkj ;k izdh.kZu
1-21-16uSlfxZd la[;k & of̀) {kerk
1-21-17thola[;k of̀) vkdkj
1-21-18ogu {kerk
1-21-19thola[;k fu;U=.k

1-22 viuh Áxfr tk¡fp, Á'uksa ds mÙkj
1-23 Lkkjka'k
1-24 eq[; 'kCnkoyh
1-25 Lo-ewY;kadu iz'u ,oa vH;kl
1-26 lgk;d ikB~; lkexzh

bdkbZ 2 vkokl ikfjfLFkfrdh 154&249
2-0 ifjp;
2-1 mÌs';
2-2 LoPN tyh; vkokl

2-2-1 ijklj.k fu;eu
2-2-2 fLFkj LoPN tyh; vkokl
2-2-3 rkykc ds tho&lewg
2-2-4 >hy dk {ks=h;dj.k

2-2-4-1 thoh; ?kVd
2-2-4-2 >hyksa dk oxhZdj.k
2-2-4-3 dPN ,oa vuwi

2-3 ysfUVd vkokl dh fo'ks"krk,¡ ,oa vuqdwyrk,¡
2-3-1 xfreku tyh; vkokl
2-3-2 LoPN & tyh; vuqdwyu

2-4 LFkyh; vkokl
2-4-1 ck;ksEl
2-4-2 e:LFky

2-4-2-1 e:LFkyh; tyok;q
2-4-2-2 e:LFkyh; izkf.k;ksa ds vuqdwyu

2-5 leqnzh; vkokl
2-5-1 leqnzh; vkokl&LFkku dh fo”ks"krk,¡
2-5-2 leqnz ds fofHkUu {ks=
2-5-3 osykiorhZ {ks= dh ikfjfLFkfrdh
2-5-4 egklkxjh; {ks= leqnk; ;k thotkr

2-5-4-1 lqizdkf”kr {ks=
2-5-4-2 vizdkf”kr {ks=

2-5-5 osykiorhZ izns”k dk thotkr
2-5-5-1 Iyod ;k IySadVkWu
2-5-5-2 Iyodh; vuqdwyu
2-5-5-3 rj.kd ;k usdVkWu
2-5-5-4 rj.kdh; thotkr
2-5-5-5 rj.kdh; vuqdwyu

2-6 furyLFk {ks= dh ikfjfLFkfrdh
2-6-1 osykapyh {ks=

2-6-1-1 lqosykapyh {ks=
2-6-1-2 lqosykapyh {ks= dk thotkr
2-6-1-3 lqosykapyh {ks= ds izkf.k;ksa esa vuqdwyu



2-6-1-4 miosykapyh {ks=
2-6-1-5 vuqdqyu

2-6-2 xgjs leqnzh {ks= dh ikfjfLFkfrdh
2-6-2-1 xgjs lkeqfnzd vuqdwyu

2-7 ,QksfVd {ks=
2-7-1 ,schly vkokl dh fo”ks"krk,¡

2-8 osyklaxe ;k bLPkqjkbu ty
2-8-1 osyklaxeksa dk oxhZdj.k
2-8-2 osyklaxeksa ds izk.khtkr
2-8-3 osyklaxe & fuokfl;ksa ds vuqdwyu

2-9 eSaXkzkso lkgp;Z
2-10 Hkkjr ds ikfjfLFkfrdh; {ks=

2-10-1 fgeky; ioZr rU=
2-10-1-1 iwohZ fgeky;

2-10-2 izk;}hih; Hkkjrh; mi&izns”k
2-10-2-1 izk;}hi Hkkjr
2-10-2-2 Hkkjrh; e:LFky

2-10-3 m".k dfVcU/kh; o"kkZ ou izns”k
2-10-4 vaneku vkSj fudksckj }hi lewg
2-10-5 lqUnjcu ds eSxzkso vuwi

2-11 izkÑfrd lalk/ku ,oa mudk laj{k.k
2-11-1 izkÑfrd lalk/ku

2-11-1-1 mi;ksfxrk dh fujUrjrk ds vk/kkj ij lalk/kuksa dk oxhZdj.k
2-11-1-2 mRifRr ds vk/kkj ij lalk/kuksa dk oxhZdj.k

2-11-2 laj{k.k
2-11-3 tSfod fofo/krk
2-11-4 ou

2-11-4-1 ou vkPNknu
2-11-4-2 ouksa dk egRo
2-11-4-3 ouksa dk fouk'k
2-11-4-4 ou laj{k.k
2-11-4-5 ou laj{k.k ds mik;

2-11-5 eǹk laj{k.k
2-11-5-1 eǹzk laj{k.k ds mik;

2-11-6 ty
2-11-6-1 ty laj{k.k
2-11-6-2 ty lao/kZu

2-11-7 [kfut lalk/ku

2-12 viuh Áxfr tk¡fp, Á'uksa ds mÙkj
2-13 Lkkjka'k
2-14 eq[; 'kCnkoyh
2-15 Lo-ewY;kadu iz'u ,oa vH;kl
2-16 lgk;d ikB~; lkexzh

bdkbZ 3 oU;tho ,oa i;kZoj.k 250&338
3-0 ifjp;
3-1 mís';
3-2 oU; thou dk egRo
3-3 Hkkjr ds izeq[k oU; tUrq



3-4 oU; thou laj{k.k
3-5 Hkkjr esa oU; thou dk laj{k.k
3-6 oU; thou laj{k.k dk izcU/ku
3-7 ladVkiUu iztkfr;ksa ds fy, fof'k"V ifj;kstuk,¡
3-8 e/; izns'k rFkk NÙkhlx<+ dk oU; thou
3-9 Hkkjrh; oU; tho e.My

3-10 ou ,oa oU; thou fu;e
3-11 Hkkjr dh ladVkiUu iztkfr;k¡
3-12 tSo fofo/krk dk laj{k.k&LFkkukLFk ,oa cfg% LFkkukLFk laj{k.k
3-13 iznw"k.k ds izdkj% ok;q] ty] feV~Vh@eǹk] rkih; ,oa /ofu iznw"k.k
3-14 okrkoj.kh; iznw"k.k
3-15 ok;q iznw"k.k
3-16 ty iznw"k.k
3-17 eǹk iznw"k.k
3-18 rkih; iznw"k.k
3-19 'kksj iznw"k.k
3-20 iznw"k.k fu;U=.k
3-21 uxjhdj.k rFkk ekuo tula[;k
3-22 ekuo tula[;k
3-23 viuh çxfr tk¡fp, ç'uksa ds mÙkj
3-24 lkjka'k
3-25 eq[; 'kCnkoyh
3-26 Lo-ewY;kadu ç'u ,oa vH;kl
3-27 lgk;d ikB~; lkexzh

bdkbZ 4 ty —f"k 339&464
4-0 ifjp;
4-1 mÌs’;
4-2 Tky lao/kZu dk bfrgkl

4-2-1 Tky lao/kZu dh lEHkkouk;sa
4-2-2 mPp ty lao/kZu mRikndrk gsrq fu;kstu
4-2-3 orZeku j.kuhfr ,oa Hkfo"; gsrq ;kstuk,¡

4-3 >haxk lao/kZu % LoPN tyh; >haxk lao/kZu] >haxk eRL;u] laj{k.k ,oa izfØ;k
4-3-1 O;kolkf;d egRo ds >haxs

4-4 LoPN tyh; >haxs dk lao/kZu
4-5 lao/kZUk izkS|ksfxdh

4-5-1 >haxk lao/kZu gsrq rkykc izcU/ku

4-6 >haxk eRL;u
4-6-1 ty;ku
4-6-2 eRL; laHkkj

4-7 >haxksa dk ifjj{k.k rFkk izlaLdj.k
4-8 >haxksa ds ijthoh rFkk chekfj;k¡
4-9 Ekksrh lao/kZu rFkk eksrh m|ksx

4-9-1 Ekksrh mRiknd LFky ,oa tUrq

4-10 Ekksrh mRiknd tUrq



4-11 eksrh fuekZ.k
4-12 eksrh lao/kZUk

4-12-1 Ekksrh ds izdkj
4-12-2 eksfr;ksa dk izlaLdj.k ,oa —f=e jatu
4-12-3 eksrh ’kqfDr;ksa ds nq’eu tUrq

4-13 Ekksrh m|ksx
4-14 laof/kZr iztkfr;k¡
4-15 jkuk fVxzhuk dh tSfodh
4-16 esa<+dksa dk lao/kZu
4-17 esa<+dksa dk vUrdZ{kh; lao/kZu
4-18 Ikztuu ,oa p;u
4-19 fefJr lao/kZu

4-19-1 chekfj;k¡
4-19-2 mi;ksx (vkfFkZd egRo)

4-20 lao/kZu ;ksX; eNfy;ksa ds fof’k"V y{k.k
4-21 lQjh ¼dkiZ½ ikyu

4-21-1 vU; eNfy;ksa ij dkiZ eNfy;ksa dh mifjrk
4-21-2 Ñf=e fu"kspu dh izfØ;k

4-22 iksuksa dks jksi.k’kkykvksa esa LFkkukUrj.k djus gsrq lko/kkfu;k¡
4-23 ty’kkyk fuekZ.k gsrq vko’;d lkexzh

4-23-1 ty’kkyk VSad
4-23-2 ltkoVh lkeku
4-23-3 ty’kkyk LFkkiu
4-23-4 tyh; ikS/ks
4-23-5 ty’kkyk dh eNfy;k¡

4-24 ty’kkyk izcU/ku
4-25 ty’kkyk eNfy;ksa dk iztuu

4-25-1 v.Ms rFkk cPpksa dh ns[kHkky

4-26 viuh çxfr tk¡fp, ç'uksa ds mÙkj
4-27 lkjka’k
4-28 eq[; 'kCnkoyh
4-29 Lo-ewY;kadu ç'u ,oa vH;kl
4-30 lgk;d ikB~; lkexzh

bdkbZ 5 vkfFkZd dhV foKku 465&568
5-0 ifjp;
5-1 mÌs';
5-2 js'ke mRiknu djus okys 'kyHk
5-3 'kgrwr js'ke&dhV

5-3-1 js'ke xzfUFk rFkk js'ke

5-4 js'ke m|ksx rFkk bldk izcU/ku
5-4-1 js'ke&dhV dh O;kf/k;k¡
5-4-2 js'ke dhV ds 'k=q
5-4-3 js'ke ds mi;ksx

5-5 Hkkjr esa js'ke m|ksx
5-6 e/kqeD[kh

5-6-1 e/kqefD[k;ksa dh iztkfr;k¡



5-6-2 e/kqefD[k;ksa dk lkekftd laxBu

5-7 e/kqeD[kh ds mRikn
5-8 e/kqeD[kh ikyu
5-9 vk/kfqud fof/k ls e/kqeD[kh ikyu gsrq vko';d midj.k

5-9-1 NRrs dk izcU/ku
5-9-2 e/kqefD[k;ksa dh chekfj;k¡
5-9-3 e/kqefD[k;ksa ds 'k=w

5-10 Hkkjr es e/kqeD[kh ikyu
5-11 yk[k dhV dh oxhZÑr fLFkfr

5-11-1 Ykk[k dhV dh lajpuk
5-11-2 thou oR̀r
5-11-3 iks"kd ikS/ks

5-12 Ykk[k
5-12-1 yk[k ds mi;ksx
5-12-2 yk[k dhV dh fdLesa ,oa Qlysa
5-12-3 Ykk[k dh [ksrh
5-12-4 yk[k dhV ds 'k=q
5-12-5 Ykk[k ds mi;ksx ,oa vkfFkZd egRo

5-13 Hkkjr esa yk[k m|ksx
5-14 lhVksfQyl vksjkbts fyUusl

5-14-1 thou o`Ùk

5-15 Vªkbcksfy;e dSLVsfu;e gcZLV
5-15-1 thou o`Ùk

5-16 lfCt;ksa ds ihMd
5-17 fi;fjl czsflds fyUusl

5-17-1 thou pØ

5-18 Msdl dqdjfcVs dkWd
5-18-1 thou o`Ùk

5-19 frygu Qlyksa ds ihM+d
5-19-1 frygu Qlyksa ds izeq[k ihM+d

5-20 dhVihM+dksa dk tSfod fu;U=.k
5-20-1 tSfod fu;U=.k ds vko';d rRo
5-20-2 tSfod fu;U=.k ds dkjd
5-20-3 tSfod fu;U=.k dh ;kstuk
5-20-4 tSfod fu;U=.k ds izHkko
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Ikfjp;

e/;izns'k 'kklu] mPp f'k{kk foHkkx (Hkkst fo'o fo|ky;) ds dsUnzh; v/;;u
e.My }kjk Loh—r uohu okf"kZd ikB~;Øekuqlkj ch- ,l- lh- (B. Sc.) T.D.C
rr̀h; o"kZ ds fo|kkfFkZ;ksa ds fy, fy[kh x;h ,d vfr mi;ksxh ,oa egRoiw.kZ
iqLrd gSA

izLrqr iqLrd esa lEiw.kZ ikB~;Øe dks nks iz'u&ixksa] izFke
iz'u&i=&vkuqoaf'kdh (Genetics) rFkk f}rh; iz'u&i=&ifjfLFkfrdh ,oa
O;kogkfjd izk.kh foKku (Ecology and Applied Zoology) esa foHkkftr fd;k
x;k gSA

izLrqr iqLrd **ifjfLFkfrdh ,oa O;kogkfjd izk.kh foKku** esa fu/kkZfjr
ikB~;Øe dh leLr lkexzh dk izLrqrhdj.k (Presentation) fo|kfFkZ;ksa ds
ekufld Lrj dks /;ku esa j[krs gq, ljy] lgt] cks/kxE;] Øec)] Li"V
(Claear) ,oa :fpdj <ax ls fd;k x;k gS] ftlls fo|kfFk;ksa ds
lkFk&lkFk ,d lk/kkj.k ekuo Hkh le> ldsA ikB~;&lkexzh
dks ;qfDrlaxr ,oa rdZlaxr cukus ds fy, ;FkkLFkku vko';d mnkgj.kksa ,oa
fp=ksa dk lekos'k bl izdkj ls fd;k x;k gS fd fo|kfFkZ;ksa dks le>us]
lh[kus ,oa ;kn djus esa cM+h vklkuh ls rFkk :fpdj <ax ls vius okLrfod
vf/kxe ds mÌss'; dh izkfIr dj ldsA

ikB~;Øe ls lacaf/kr lkexzh dks lqO;ofLFkr <ax ls bl izdkj Øe'k%
lqfu;ksftr fd;k x;k gS tSls& ifjp;] ifjHkk"kk] mÌss';] ikB~;&lkexzh ifjppkZ
(Discussion)] lkjka'k (Summary of Lesson)] dBhu 'kCnkoyh (Keywords)
vkfn ds lkFk&lkFk nh?kZ mÙkjh; iz'u] y?kq mÙkjh; iz'u ,oa cgq fodYih;
(Multiple Choice Questions MCQ) ;k oLrqfu"B izdkj ds iz'uksa dk lekos'k
fd;k x;k gS ftlls fo|kFkhZ }kjk mUgsa gy dj lds ,oa T;knk ls T;knk
vH;kl djus ds ckn muesaa i;kZIr vkRe&fuHkZj] vkRefo'okl mRiUUk gks lds
rFkk os ifj{kk esa mPpre vad vftZr dj ldsA

ge lHkh tkurs gS fd iqLrd fuekZ.k dh izfØ;k ,d tfVy ,oa lrr~
izfØ;k gSA ;|fi iqLrd dks =qfV jfgr cukus ds fy, Hkjld (iw.kZ) iz;kl
fd;k x;k gS fdUrq LokHkkfod :i ls dqN xyfr;ksa ds NwVus dh laHkkouk dks
udkjk ugha tk ldrk gSA bl gsrq fo"k; fo'ks"kKksa] euhf"k;ksa] izk/;kidksa]
v/;kidksa] fo|kfFkZ;ksa ,oa lg;ksfx;ksa dh izfrfØ;kvksa ,oa muds lq>koksa ijke'kksZ
dk lnSo ân; (Heartly) ls Lokxr jgsxkA eS vius mu lHkh lkfFk;ksa o
ikBdksa dk —rK jgw¡xk tks bu =qfV;ksa ds fujkdj.k rFkk ikB~;&lkexzh dh
xq.koRrk esa of̀) djus gsrq viuk vewY; lq>ko o lg;ksx nsjk ekxZn'kZu djrs
jgsaxsA
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iqLrd ds ys[ku ds le; Lora= :i ls vusd ys[kdksa ,oa lHkh
izdk'kdks a dh iqLrdksa ,oa dk;ksZa dk fpUru ,oa v/;;u fd;k x;k gS] blds
mijkUr iqLrd dk lt̀u fd;k x;k gSA vr% lHkh ys[kdksa ,oa izdk'kdksa esa izfr
uezrkiwoZd —rKrk O;Dr djrk gw¡A iqLrd lt̀u/fuekZ.k dks bl dM+h esa eS
vius egkfo|ky; dh izkpk;Z MkW- (Jherh) uhjtk [kjs th dk ân; ls vkHkkjh
gw¡ ftUgksaus eq>s ges'kk viuk ekxZn'kZu ,oa vk'khokZn iznku fd;kA lkFk gh
vkHkkj dh vxyh dM+h esa eS vius egkfo|kky; 'kkldh; (Lo'kklh) ih- th-
egkfo|ky;] lruk ds izkHkh'kkL= foHkkx ds foHkkxk/;{k MkW- f'kos'k izrki flag
(Ph.D., D.Sc.) th dks Hkyk dSls Hkwy ldrk gw¡ ftUgksaus eq>s bl iqLrd dks
fy[kus ds fy, izsfjr fd;k rFkk le;&le; ij viuk vewY; le; iznku dj
ekxZn'kZu fd;k ,oa viuk Lusg eq> ij ges'kk cuk;s j[kkA ftldh cnkSyr
'kk;n eSa ,slk dj ik;kA

MkW- eukst dqekj vfgjokj
(M. Sc., M. Phil B.Ed & Ph.D)

vfrfFk fo}ku-izk.kh'kkL= foHkkx

'kk- (Lo'kklh) ih- th- egkfo|ky;

Lkruk] (e-iz-), Hkkjr
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bdkbZ 1 ikfjfLFkfrdh; ra= dh vk/kkjHkwr
vo/kkj.kk,¡ (Basic Concept of
Ecosystem)

Lakjpuk (Structure)
1-0 ifjp;
1-1 mÌs”;
1-2 ikfjfLFkfrdh; ra= dh vk/kkjHkwr vo/kkj.kk,¡

1-2-1 ikfjfLFkfrdh; ra=

1-3 ikfjfLFkfrdh; ra= ds ?kVd
1-4 rkykc dk ikfjfLFkfrdh; ra=
1-5 pjkxkg ?kkl ySUM dk ikfjfLFkfrdh; ra=
1-6 leqnzh ikfjfLFkfrdh; ra=
1-7 ou dk ikfjfLFkfrdh; ra=
1-8 e:LFkyh; ikfjfLFkfrdh; ra=
1-9 ikfjfLFkfrdh % ifjp;

1-10 ifjHkk"kk
1-10-1 bfrgkl

1-11 ikfjfLFkfrdh dh vk/kqfud vo/kkj.kk
1-11-1 laxBuksa dk Lrj
1-11-2 ikfjfLFkfrdh dh 'kCnkoyh
1-11-3 ikfjfLFkrhdh ds lgHkkx

1-12 ikfjfLFkfrdh ds {ks=
1-13 ikfjfLFkfrdh ,oa ekuo
1-14 vtSfod dkjd

1-14-1 vtSfod dkjd
1-14-1-1 rki
1-14-1-2 rki ds izHkko
1-14-1-3 izdk'k ds izHkko
1-14-1-4 ty
1-14-1-5 vknzZrk
1-14-1-6 eqnzk ;k feêh
1-14-1-7 izokg
1-14-1-8 nkc

1-15 tSfod dkjd
1-15-1 vUr%tkrh; lEcU/k
1-15-2 vUrjtkrh; lEcU/k

1-15-2-1 lg;ksxh vUrjtkrh; dkjd
1-15-3 vlg;ksxh vUrjtkrh; dkjd

1-15-3-1 fojks/k
1-15-3-2 iks"kd ds izdkj
1-15-3-3 ijthou dk iks"kd ij izHkko

1-15-4 lgHkksftrk ds izdkj
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1-16 ÅtkZ izokg ,oa vkgkj Jà[kyk
1-16-1 ifjp; ,oa ifjHkk"kk
1-16-2 ÅtkZ izokg
1-16-3 Å"ekxfrdh ds fu;e
1-16-4 thouh; ÅtkZ

1-16-4-1 ÅtkZ dks O;Dr djus dh bdkb;k¡
1-16-4-2 izÑfr esa ÅtkZ izokg
1-16-4-3 ÅtkZ dk :ikUrj.k

1-16-5 ikfjfLFkfrd ra= esa ÅtkZ izokg
1-16-5-1 [kk| J̀a[kyk ;k QwM psu
1-16-5-2 leqnz vkgkj J̀a[kyk
1-16-5-3 pjkxkg [kk| J̀a[kyk
1-16-5-4 ou [kk| J̀a[kyk
1-16-5-5 iks[kj ;k >hy esa [kk| J̀a[kyk

1-16-6 [kk| tky
1-16-7 ikfjfLFkfrd fijkfeM+

1-17 tSo-Hkw-jklk;fud pØ
1-17-1 ifjp; ,oa ifjHkk"kk
1-17-2 iks"kd nzO;
1-17-3 Ikks"kd nzO;kxkj ;k Hk.Mkj

1-18 xSlh; pØ
1-18-1 dkcZu MkbvkWDlkbM pØ
1-18-2 ukbVªkstu pØ

1-18-2-1 ukbVªkstu ds L=ksr
1-18-2-2 ukbVªkstu dk tSfod ra= eas izos'k
1-18-2-3 ukbVªkstu dk fLFkjhdj.k

1-18-3 ukbVªkstu dk vtSfod ra= esa izos'k

1-19 ryNVh; ;k volknh pØ
1-19-1 QkWLQksjl pØ
1-19-2 QkWLQksjl ds L=ksr vkSj pØh; ifjHkze.k
1-19-3 vkWDlhtu pØ

1-20 thola[;k ¼lef"V½ vo/kkj.kk,¡ ,oa tho la[;k ds y{k.k
1-20-1 lef"V ds y{k.k
1-20-2 thola[;k dk ?kuRo
1-20-3 lef"V ?kuRo dh vU; vfHkO;fDr

1-21 lef"V ;k thola[;k ?kuRo dk ekiu
1-21-1 izR;{k x.kuk

1-21-2-1 lSEifyax fof/k
1-21-2-2 ;knf̀PNd izfrp;u vFkok fun'kZu fof/k
1-21-2-3 lSEiy fu"dklu fof/k
1-21-2-4 vadu ,oa iqu% izxzg.k fof/k
1-21-2-5 ihVjlu dh cU/kd fpUgkadu fof/k

1-21-2 IykWV uewuk fof/k
1-21-3 vkisf{kd thola[;k ?kuRo fof/k;k¡

1-21-3-1 lef"V ?kuRo ds izHkkoh dkjd
1-21-4 tUe nj
1-21-5 eR̀;q nj
1-21-6 vk;q&vuqikr
1-21-7 thola[;k ;k lef"V&ifjorZu ;k nksyu
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1-21-8 vk;q&forj.k
1-21-9 vk;q Lrwi ;k fijkfeM+
1-21-10 tSfod {kerk
1-21-11 tuu {kerk o mRikndrk
1-21-12 thola[;k ;k lef"V ijLij fØ;k,¡
1-21-13 thola[;k ;k lef"V vkdkj dk fu;eu
1-21-14 lef"V forj.k ;k fNrjko
1-21-15 lef"V izlkj ;k izdh.kZu
1-21-16 uSlfxZd la[;k & òf) {kerk
1-21-17 thola[;k òf) vkdkj
1-21-18 ogu {kerk
1-21-19 thola[;k fu;U=.k

1-22 viuh Áxfr tk¡fp, Á'uksa ds mÙkj
1-23 Lkkjka'k
1-24 eq[; 'kCnkoyh
1-25 Lo-ewY;kadu iz'u ,oa vH;kl
1-26 lgk;d ikB~; lkexzh

1-0 ifjp; (Introduction)

;g foKku dh ,d ,slh 'kk[kk gS ftlds vUrxZr isM-ikS/ks ,oa tho tUrqvksa dk
i;kZoj.k ij D;k izHkko iMrk gS vkSj i;kZoj.k dk tho tUrqvksa ij D;k izHkko
iMrk gS] nksukas ds chp ijLij vU;ksU; fØ;kvksa dk v/;;u fd;k tkrk gSA

ikfjfLFkfrdh (Ecology) thofoKku dh og 'kk[kk gS] ftlds vUrxZr
tho/kkfj;ksa dk] muds vtSfod o tSfod okrkoj.k ls lEcU/kksa dk v/;;u fd;k
tkrk gSA ikfjfLFkfrdh esa izkf.k;ksa ds vkokl] O;ogkj] vkfn dk v/;;u bl
nf̀"V ls fd;k tkrk gS fd izÑfr esa mudk larqyu mfpr <ax ls fdl izdkj
cuk jgrk gSA ikfjfLFkfrdh ds vUrxZr thoksa ds lewgksa] tSls& vkcknh vkSj
leqnk; (Community) ,oa mudks izHkkfor djus okys fofHkUUk dkjdksa vkfn dk
oSKkfud v/;;u fd;k tkrk gSA

ikWiqys'ku (Population) 'kCn ySfVu Hkk"kk ds 'kCn ikWI;qyl (Populus) ls
cuk gSA ikfjfLFkfrdh ds vuqlkj] thoksa dk og lewg ¼fdlh ,d iztkfr½] tks
fdlh fo'ks"k LFkku ij fuokl djrk gS] dks ml tkfr dk ml LFkku fo'ks"k es
vkcknh ;k tula[;k (Population) dgk tkrk gSA ikWiqys'ku esa ik, tkus okys
lHkh lnL; ,d tkrh ds gksa rks ,slh ikWiqys'ku izk;% eksukLisflfQd ikWiqys'ku
(Monospecific Population) dgykrh gSaA ysfdu tc ikWiqys'ku esa ik,s tkus
okys lnL; dbZ tkrh;ksa (Species) ds gksa] rks ,slh ikWWiqys'ku ikWyhLisflfQd
ikWiqys’ku (Polyspecific Population) dgykrh gSA tho la[;k dh cukoV ,oa
mldk forj.k] LFkku&fo'ks"k esa ?kuRo (Density)] tUe nj (Birth Rate)] èR;q
nj (Mortality)] vk;q dk forj.k] le; o LFkku fuHkZj gSaA
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ßfdlh tho iztkfr dh dk;kZRed bdkbZ ds lnL;ksaa ds ml lewg dks] tks
okrkoj.k ls lh/ks vuqfØ;k,¡ djrs gq, LFkku&fo'ks"k ds izkÑfrd L=ksrksa dk
leku :Ik ls mi;ksx djrs gksa] lef’V (Population) dgykrs gSaAÞ

eSdukWVu 1973 ¼Mac Naughton, 1973½ us leku] vkuqoaf'kdh ds ml
lewg dks] tks le; fo'ks"k vkSj LFkku fo'ks"k ij ik, tkrs gSa] lef’V crk;k gSA

blh izdkj ØsCl ¼Krebs, 1976½ ds vuqlkj] ßfdlh fo'ks"k le; vkSj
LFkku ij iztkfr (Species) fo'ks"k ds lewg dks ogk¡ dh thola[;k ;k lef’V
dgrs gSaAÞ

ßfdlh fn, x, fof'k"V LFkku vkSj le; ij leku thu Hk.Mkj (Gene
pool) tho ds lnL; lewg ds mu lnL;ksa dh la[;k ds ;ksx dks lef’V dgrs
gSa] ftuesa iztuu ds ek/;e ls thUl ds vknku-iznku ls iztkfr dh fujUrjrk
cuk, j[kus dh {kerk gksrh gSAÞ

1-1 mÌs’; (Objectives)

ikfjfLFkfrdh (Ecology) vFkok ikfjfLFkfrdh; ra= (Ecosystem) dk v/;;u
fuEufyf[kr egRoiw.kZ mÌs';ksa dh iwfrZ ds fy, fd;k tkrk gS&

 ikfjfLFkfrdh; ra= vFkok ikfjfLFkfrdh tho foKku dh egRoiw.kZ 'kk[kkvksa
esa ls ,d gSa ftldk mÌs'; i;kZoj.k ds tSfod ?kVd ,oa vtSfod ?kVdksa
ds chp ijLij laca/kksa dh tkudkjh nsuk gS tks fd i;kZoj.k esa ik, tkus
okys ?kVdksa dks le>kus@le>us esa enn djrk gSA

 ikfjfLFkfrdh@ikfjfLFkfrdh ds ek/;e ls mtkZ izokg dSls gksrk gS\ Hkw-
tSo-jklk;fud inkFkksZa dk pØh;dj.k vkfn ds egRo ,oa mi;ksfxrk dks
le>us esa lgk;d gksrk gSA

 i;kZoj.kh; fuEuhdj.k dks izR;{k ,oa vizR;{k :i ls uqdlku igq¡pkus
okys dkjdksa dk irk yxkus es egRoiw.kZ ;ksxnku gSA

 ikfjfLFkfrdh (Ecology) ds v/;;u ls fofHkUu {ks=ksa esa ik;h tkus okyh
tSofofo/krk ds fo"k; esa tkudkjh izkIr gksrh gSA

 Ecosystem ¼ikfjfLFkfrdh; ra=½ ds ek/;e ls [kfut yo.kksa (Mineral
Salts), isVªksy] Mhty] dks;yk vkfn ds izkÑfrd HkaMkjksa dk irk yxkus
esa vFkkZr~] izkÑfrd lalk/kuksa dh [kkst djus esa lger gSA

 taxyksa dk fouk'k (Deforestation) izkÑfrd lk/kuksa dk nksgu esa]
tula[;k ds vR;f/kd of̀/n ds dkj.k i;kZoj.k larqyu esa yxkrkj deh
gksuk ,oa i;kZoj.kh; ncko vkfn ds ladV dks ikfjfLFkfrdh; ra=
ds }kjk Hkyh-Hkkaafr le>k tk ldrk gSA

 i;kZoj.k ds tSfod ,oa vtSfod ?kVdksa ds chp larqyu LFkkfir djuk
ikfjfLFkfrdh dk izeq[k mís'; gSA
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 fo|kfFkZ;ksa] “kks/kdrkZvksa ,oa fo'ks"kKksa ,oa lkekU; tuekul ¼turk rd½
vkfn esa i;kZoj.k ds izfr izse] ldkjkRed lksp dk iSnk djuk rFkk
o{̀kkjksi.k] i;kZoj.k laj{k.k vf/kfu;e ds okLrfod mís';ksa dh iwfrZ djuk]
tkx:drk ykus] laxks’Bh djuk] lsfeukj vkfn ds ek/;e ls i;kZoj.kh;
Nfr dks de djuk vkfn izeq[k mís'; gaSA

 Global warming, over Explosion of population ¼Hkwe.Myhdj.k½
vR;f/kd tula[;k foLQksV] Ñf"k ds {ks=ksa esa vU/kk/kqU/k jklk;fud
dhVuk'kdksa] moZjdksa ds iz;ksx ,oa fNMdko ds dkj.k Hkwfe dk catj
gksuk ,oa xSj dkuwuh nax ls izkÑfrd lalk/kuksa dks u"V djuk vkfn
ldkjkRed ,oa udkjkRed nksuksa igyqvksa ds fo"k; esa bdksykWth ds
v/;;u ls irk pyrk gSA rFkk vU; mÌs';ksa dh iwfrZ gksrh gSA

1-2 ikfjfLFkfrdh; ra= dh vk/kkjHkwr vo/kkj.kk,¡
(Basic Concepts of Ecosystem)

1-2-1 ikfjfLFkfrdh; ra=

Introduction

bdksflLVe ¼Ecosystem½ 'kCn dk iz;ksx loZizFke lu 1935 esa ,-th- VSUlys
¼A.G. Tansley½ uss fd;k FkkA dqN vU; oSKkfudksa us bdksflLVe ¼Ecosystem½

ds fy, ekbØksdksTe ¼Microcosm½ ,oa ck;ksflLVe 'kCnksa dk Hkh iz;ksx fd;k gSA
ikfjfLFkfrd ra= ¼Ecosystem½ ikfjfLFkfrdh dh og ewy fØ;kRed bdkbZ gS
ftlesa tSfod leqnk; ¼Biological Communities½ vius vthfor ¼Abiotic½
i;kZoj.k ls vkil esa lEcfU/kr gksrk gSA vr% ,d tSfod leqnk; ¼Biological
community½ vius vtSo ¼Abiotic½ i;kZoj.k ds lkFk ,d i;kZoj.k ra= dks
iznf’kZr djrk gSA bl ra= ds vUrxZr thfor ,oa vthfor rRo vkrs gSA

DykdZ ¼1954½ ds vuqlkj] ßikfjfLFkfrdh; ra=-leqnk; ,oa okrkoj.k dh
fØ;kRed lfØ;rk gSAÞ

vksMe (Odum, 1963) ds vuqlkj] ßikfjfLFkfrdh; ra= og ewy fØ;kRed
bdkbZ gS] ftlesa tSfod ,oa vtSfod okrkoj.k lfEefyr gSaA nksuksa ,d-nwljs ds
xq.kksa dks izHkkfor djrs gSaA rFkk nksuksa iF̀oh ij thou ds fuokZg ds fy,
vko';d gSaAÞ

,l- eSFksoku (S. Mathavan, 1974) ds vuqlkj] ßikfjfLFkfrdh; ra=]
leLr thoksa] okrkoj.k ds lc Hkkxksa esa ,oa muds e/; ikjLifjd fØ;kvksa dk
dy ;ksx gSAÞ

vU¸k 'kCnksa esa] ßthfor tho dk mlds HkkSfrd ,oa tSfod okrkoj.k ds
lkFk ikjkLifjd laca/kksa ds v/;;u dks ikfjfLFkfrdh dgrs gSaAÞ
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1-3 ikfjfLFkfrdh; ra= ds ?kVd (Components of
Ecosystem)

ikfjfLFkfrdh; ra= dk v/;;u fofHkUu nf̀"Vdks.kksa ls fd;k tk ldrk gS rFkk
bUghsa ds vuq:Ik blds ?kVdksa dk Lo:Ik fHkUUk-fHkUUk gks ldrk gSA vksMe
(Odum) ds vuqlkj] ikfjfLFkfrdh; ra= dks iks"k.k ds vk/kkj ij nks ?kVdksa
(Components) esa foHkkftr fd;k tk ldrk gS tks fuEu izdkj gaS &

1- Loiks"kh ?kVd ¼Autotrophic Component½& bl ?kVd ds eq[; lnL;
gjs ikS/ks gSa tks izdk’k-la'ys"k.k dh fØ;k djrs gSaA ;s ljy dkcZfud inkFkks±
ls tfVy dkcZfud inkFkZ cukrs gSaA ;s lnL; mRiknd (Producers)
dgykrs gSaA buds vfrfjDr bl ?kVd esa izdk'k-la'ys"k.k djus okys dqN
thok.kq ,oa jlk;uh-la'ys"k.k thok.kq (Chemosynthetic bacteria) tks
vdkcZfud inkFkks± ds mRiknu esa lg;ksx djrs gSa] Hkh lfEefyr gSaA

2- fo"keiks"kh ?kVd ¼Heterotrophic Component½& bl ?kVd ds vUrxZr
dod] dqN thok.kq rFkk leLr tUrq lfEefyr gSaA ;s lHkh miHkksDrk
(Consumers) dgykrs gSa] D;ksafd ;s mRikndksa }kjk fufeZr inkFkks± dk
izR;{k ,oa vizR;{k (Direct and Indirect) :Ik Ekas iks"k.k ds fy, miHkksx
djrs gSaA miHkksDrkvksa dks xq: miHkksDrk (Macroconsumers) rFkk lw{e
miHkksDrk (Microconsumers) dh Jsf.k;ksa esa foHkkftr fd;k tkrk gSA

fdUrq lajpukRed nf̀"Vdks.k ds vuqlkj] ikfjfLFkfrdh; ra= ds
fuEu ?kVd gksrs gSa& ¼1½ vthoh; ?kVd rFkk ¼2½ thoh; ?kVdA

1- vthoh; ?kVd ¼Abiotic Component½& buds vUrxZr fuEufyf[kr
nks izdkj ds dkjd vkrs gSa&

¼v½ HkkSfrd dkjd ¼Physical Factors½] rFkk

¼c½ jklk;fud dkjd ¼Chemical Factors½A

¼v½ HkkSfrd dkjd ¼Physical Factors½& os lHkh HkkSfrd dkjd tks
fdlh-u-fdlh :Ik esa tSfod fØ;kvksa dks izHkkfor djrs gS] HkkSfrd
okrkoj.k dk fuekZ.k djrs gSaA buesa izeq[k gS& rki ¼Temperature½]
izdk'k ¼Light½] o"kkZ ¼Rains½ rFkk vknzZrk ¼Humidity½ vkfnA

¼c½ jklk;fud dkjd ¼Chemical Factors½& jklk;fud dkjdksa dks
nks izdkjksa esa ck¡Vk tk ldrk gS&

¼i½ vdkcZfud inkFkZ rFkk ¼ii½ dkcZfud inkFkZA

(i) vdkcZfud inkFkZ ¼Inorganic Substances½& blds vUrxZr
ty] rRo rFkk xSlsa vkrh gSaA rRoksa esa egkiks"kh rRo
¼Macronutrient elements½] tSls& dkcZu] gkbMªkstu] vkWDlhtu]
ukbVªkstu] QkWLQksjl] lYQj vkfn rFkk ys'kiks"kh rRo
¼Micronutrient element½] tSls& ftad] eSaxuht] dkWij] cksjkWu
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vkfn izeq[k gSA xSlksa esa vkWDlhtu] gkbMªkstu] ukbVªkstu] dkcZu
Mkb-vkWDlkbM rFkk veksfu;k vkfn egRoiw.kZ gSA

¼ii½ dkcZfud inkFkZ ¼Organic Substances½& tks inkFkZ tSfod rFkk
vtSfod ?kVdksa esa lEcU/k LFkkfir djus esa lgk;d gksrs gSa]
dkcZfud inkFkZ dgykrs gSa] tSls& fyfiM~l] dkcksZgkbMªsV~l vkfnA

2- thoh; ?kVd (Biotic Component): blesa thoksa dh fuEu Jsf.k;k¡
lfEefyr gS &

¼v½ mRiknd] ¼c½ miHkksDrk] ¼d½ mi?kVd ,oa ¼M½ :ikUrjdA

(v) mRiknd (Producers)& mRiknd ikfjfLFkfrdh; ra= ds os ltho
lnL; gS tks ljy vdkcZfud ;kSfxdksa ls tfVy dkcZfud inkFkksZa
ds :Ik esa viuk Hkkstu cukus esa iw.kZr;k leFkZ gksrs gSaA bl izdkj ds
Loiks"kh tho ¼Autotrophic organism½ gksrs gSA ikfjfLFkfrdh; ra= esa
mRiknd izk;% QksVksflUFksfVd ikS/ks gksrs gSaA ikfjfLFkfrdh; ra= ds
vUrxZr iknd Iyod ¼Phytoplankton½ ;k tM+ksa okys isM+-ikS/ks] mFkys
ty esa rSjus okys ikS/ks] leqnz esa 'kSoky ¼Algae½] ?kkl ds eSnkuksa esa
fofHkUu izdkj dh ?kkl rFkk taxyksa esa cM+s-cM+s isM+ mRiknd ¼Producer½
gSaA fofHkUu ikfjfLFkfrd rRoksa esa ik, tkus okys isM+-ikS/ks vkÑfr ,oa
lajpuk esa cgqr fHkUurk n'kkZrs gSaA

Photosynthesis
Scavengers

Nutrient Pool

Transformers

Solar Energy

Primary Producers

Herbivores

Carnivores

Saprophytes

Decomposers

fp= Ø- 1-1% ,d ikfjfLFkfrd ra= esa fofHkUu tSfod ?kVdksa esa iks"k.k laca/k
dh O;oLFkk (A generalized scheme of nutritional relationships amongst

principal biotic components of an ecosystem)

(c) miHkksDrk (Consumers)& ikfjfLFkfrdh; ra= ds miHkksDRkk (Consumers)
os ltho lnL; gSa] tks mRikndksa (Producers) ds }kjk la'ysf"kr Hkkstu
dk mi;skx djrs gSaA ;s izk;% ,d ra= esa ik, tkus okys fofHkUu izdkj ds
izk.kh gSaA miHkksDrkvksa dks fofHkUu oxkZs a esa j[kk tk ldrk gS&

1- 'kkdkgkjh izk.kh (Herbivores Animals)& ;s izk.kh vius iks"k.k
ds fy, dsoy ouLifr;ksa dk lsou djrs gSaA blfy, os
ikfjfLFkfrdh; ra= esa izkFkfed miHkksDrk (Primary consumer)
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gksrs gSaA taxy esa fgju izkFkfed miHkksDrk gS] pwgk cxhpksa dk rFkk
izksVkstksvUl] ØLVsf'k;Ul rFkk eksyLd] tksgM+] rkykc o leqnz ds
izkFkfed miHkksDrk (Primary consumer) gSA ;s leqnzksa rFkk rkykcksa
esa ik;h tkus okyh 'kSoky (Algae) [kkrs gSaA izkFkfed miHkksDrk
f}rh;d miHkksDrkvksa (Secondary consumers) dk Hkkstu curs gSaA

2- izkFkfed ek¡lkgkjh (Primary Carnivores)& ;s izk.kh f}rh;d
miHkksDrk ¼Secondary consumers½ dgykrs gSa] tSls & vusd
efNfy;k¡] ljhli] i{kh] dqRrk] fcYyh vkfnA ;s izkFkfed miHkksDrk
vFkok 'kkdkgkjh izkf.k;ksa dk Hk{k.k djrs gSaA

LkkSj ÅtkZ] dkcZu MkbvkWDlkbM rFkk vdkcZfud inkFkZ
(Solar Energy, Carbon dioxide and Inorganic Substances)

izkFkfed mRiknd (PRIMARY PRODUCERS) vi?kVd (DECOMPOSERS)
QkbVksIySUdVkWu] gjs ikS/ks (Phytoplankton, Green plants) cSDVhfj;k] QatkbZ (Bacteria, Fungi)

izkFkfed miHkksDrk (PRIMARY CONSUMERS) f}rh;d ek¡lkgkjh
(SECONDARY CARNIVORES)

'kkdh;-ØLVksfl;Ul] dhV] ekSyLdl] jksMsUV~l 'ksj] phrk (Lion, Tiger)
(Herbivores-Crustaceans, Insects. Molluscs, Rodents)

izkFkfed ek¡lkgkjh (PRIMARY CARNIVORES)

eNyh] jsIVkbYl] fpfM+;k¡ (Fish, Reptiles, Birds)

fp= Ø- 1-2% Lo;a fuHkZj bdksflLVe ds eq[; pj.k rFkk vo;o
(A generalized scheme showing main steps and components of a self-

sufficient ecosystem)

3- f}rh;d ek¡lkgkjh (Secondary Carnivores)& bu izkf.k;ska dk
Hkkstu izkFkfed ek¡lkgkjh izk.kh gksrs gSaA bUgsa rr̀h;d miHkksDrk
(Tertiary consumers) dgrs gSa] tSls& phrk] 'ksj vkfnA
ikfjfLFkfrdh; ra= esa mRiknd rFkk miHkksDrk dk lEcU/k [kk|
J̀a[kyk (Food chain) dgykrk gSaA tc fofHkUu izdkj ds
miHkksDrk ,d gh izdkj ds mRiknd ls viuk Hkkstu izkIr djrs gSa
rks bls [kk| tky (Food web) dgrs gSa] tSls& ydM+HkXxk 'ksj
ds }kjk NksM+s x;s Hkkstu vo'ks"kksa dks vius Hkkstu ds :Ik esa ysrk
gSaA f}rh;d rFkk rr̀h;d miHkksDrk dks xq: miHkksDrk
(Macroconsumers) vFkok QsxksVªk¶l (Phagotrophs) Hkh dgrs gSaA

(d) mi?kVd (Decomposers) & ;s Hkh ikfjfLFkfrdh; ra= ds ltho izk.kh
gksrs gSaA bl ?kVd ds vUrxZr lw{e tho] cSDVhfj;k (Bacteria)] QatkbZ
(Fungi) vkfn vkrs gSaA ;s tho mRIkknd (Producer) rFkk miHkksDrk
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(Consumer) ds èr] {k; gksrs gq, 'kjhj ij fØ;k djrs gSa rFkk tfVy
inkFkksZa ds vi?kVu ls ljy inkFkZ cukrs gSaA bl ljy inkFkks± dks
okrkoj.k esa eqDr dj fn;k tkrk gS rFkk mRiknd budk mi;ksx dj
ysrs gSaA vi?kVdksa dks lsizksLVªkW¶l (Saprotrophs) ;k lw{e miHkksDrk
(Microconsumers) ;k vksLeksVªkW¶l (Osmotrophs) Hkh dgrs gSaA
vi?kVd miHkksDrkvksa rFkk mRikndksa ds 'kjhj ds inkFkkasZ dks vo’kksf"kr
djds Lo;a vius Hkkstu ds iz;ksx esa ykrs gSa] rFkk nwljs inkFkksZ a dks
mRikndksa ds iqu% iz;ksx ds fy, okrkoj.k esa Lora=] dj nsrs gSA dqN
dkcZfud inkFkZ Hkh bu izkf.k;ksa ds }kjk okrkoj.k esa Lora= fd, tkrs gSa
tks ;k rks ikfjfLFkfrdh; ra= ds nwljs ?kVdksa ds fy, mŸkstd dk dk;Z
djrs gSa ;k ÅtkZ L=ksr gksrs gSaA

(M) :ikUrjd ¼Transformer½& DykdZ ¼Clarke½ ds erkuqlkj] [kk|
J̀a[kyk ¼Food chain½ esa Hkkx ysus okys vfUre izk.kh :ikUrjd
¼Transformers½ gksrs gSaA ;s vi?kVdksa ¼Decomposers½ ds vfUre
mRiknksa ij fØ;k djrs gSa rFkk mUgsa ,sls vdkcZfud ,oa dkcZfud inkFkksZa
esa cny nsrs gSa] ftudk mRikndksa }kjk iz;ksx fd;k tk
ldsA ;s :ikUrjd thok.kq] dod ¼Fungi½ vkfn gksrs gSaA

bl rjg ikfjfLFkfrdh; ra= esa ikS/ks eq[; mRiknd (Producers) gSa] tUrq
miHkksDrk (Consumer) gSa] rFkk lw{e tho vi?kVd ,oa :ikUrjd
(Decomposers and transformer) gSaA

ikfjfLFkfrd ra=
(Ecosystem)

tSfod ?kVd vtSfod ?kVd
(Biotic components) (Abotic components)

mRiknd (Producers) miHkksDrk (Consumers) vi?kVd (Decomposers)

izkFkfed miHkksDrk f}rh;d miHkksDrk rr̀h;d miHkksDrk
(Primary consumers) (Secondary consumers) (Tertiary consumers)

HkkSfrd dkjd jklk;fud dkjd
(Physical factors) (Chemical factors)

izdk’k (Light) vdkcZfud inkFkZ dkcZfud inkFkZ
rki (Temperature) (Inorganic substances) (Organic substances)

ok;q (Wind)
o"kkZ (Rains) ty (Water) egkrRo dkcksZgkbMªsV
vknzZrk (Humidity) (Macro elements) (Carbohydrates)

rRo (Elements) C, H, O, N, P, S izksVhUl (Proteins)
vkfnA olk (Lipids)

xSlsa&O2, CO2, lw{e ;k ys’k rRo
H2, N2, NH3 (Trace elements)

Zn, Mn, Cu, No, vkfnA
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1-4 rkykc dk ikfjfLFkfrdh; ra= (Ecosystem of
Pond)

tyk'k; ;k rkykc (Pond) LoPN ty ;k vyo.kh; ty] bdksra= dk mnkgj.k
gSA ;g bdksra= vkRefuHkZj ,oa vkRefu;U=d ra= gSA tyk'k; bdksra= esa nks
eq[; Hkkx gksrs gSa tks fuEufyf[kr gS&

1- vthoh; ?kVd (Abiotic Component)& tyk'k; esa izdk'k] rkieku]
ty dk pH] ewy vdkcZfud inkFkZ tSls& ty] dkcZu] dkcZu
MkbvkWDlkbM] vkWDlhtu] ukbVªkstu] dSfY'k;e] QkWLQsV vkfn rFkk ewy
dkcZfud inkFkZ] tSls& vehuks vYe] g;wfed vYe] dkcksZfud vYe vkfn
vthoh; ?kVd gSaA ;s iks’kd rRo ?kksy vFkok d.kksa ds :Ik esa ik, tkrs
gSaA Bksl ,oa tfVy inkFkksZa ls iks’kd inkFkksZ dh eqfDr] izdk'k }kjk
ÅtkZ-izkfIr] fnu dh yEckbZ] rkieku pØ rFkk tyok;q lEcfU/kr vU;
fLFkfr;k¡ tyk'k; ds ikfjfLFkfrdh; ra= ds dk;Z dh nj dk fu/kkZj.k
djrh gSaA

2- thoh; ?kVd (Biotic Component)& LoPN ty ds tyk'k; esa
thoh; ?kVd ds vUrxZr ik, tkus okys thoksa dks fuEufyf[kr rhu
Jsf.k;ksa esa foHkkftr fd;k tk ldrk gS&

1- mRiknd ¼Producers½

2- miHkksDrk ¼Consumers½ rFkk

3- vi?kVd ¼Decomposers½

1- mRiknd (Producers)& bl Js.kh ds vUrxZr tyk'k; esa fofHkUu
izdkj dh gjh ouLifr;k¡ lfEefyr gSa] tSls& ikni-Iyod] rUrqe;
'kSoky] Iyoeku ikS/ks] tyfueXu ikS/ks rFkk rVh; ,oa fuxZr ikS/ksA

(i) ikni-Iyod (Phytoplankton)– ;s vR;Ur lw{e rSjus okys
ikS/ks gSa] tks tyk'k; ds mu lHkh Hkkxksa esa ik, tkrs gSa] tgk¡
izdk'k igq¡prk gSA buesa ls vf/kdka'k 'kSoky (Algae) gSa rFkk
budh vf/kdrk gksus ij ty dk jax gjk izrhr gksrk gSA
mnkgj.k& vkWflySVksfj;k (Oscillatoria)] okWyokWDl (Volvox)]
DykWfLVª;e (Clostrium)] ,sukchuk (Anabaena)] ;wMksjkbuk
(Eudorina) vkfnA

(ii) rUrqe; ’kSoky (Filamentous algae)– blesa fofHkUu izdkj
ds rUrqe; 'kSoky lfEefyr gSA mnkgj.k& Likbjksxkbjk
(Spirogyra)] dkjk (Chara)] fuVsyk (Nitella)] ÅMksxksfu;e
(Oedogonium) vkfnA

(iii) Iyoeku ikS/ks (Floating plants)& ;s ty dh lrg
(Surface) ij rSjus okys fofHkUu izdkj ds ikS/ks gSaA mnkgj.k&



fVIi.kh

ikfjfLFkfrdh; ra= dh
vk/kkjHkwr vo/kkj.kk,¡aaa

Lo-vf/kxe
ikB~; lkexzh 13

fifLV;k (Pistia)] ysEuk (Lemna)] oksfYQ;k (Wolffia)] ,stksyk
(Azolla) vkfnA

(iv) ty-fueXu ikS/ks (Submerged plants)& ;s tM+foghu rFkk
tM+;qDr ikS/ks gSa tks ty esa Mwcs gq, jgrs gSaA mnkgj.k&
oSfylusfj;k (Vallisnaria)] ;wfVªdqysfj;k (Utricularia)]
fljsVksQkbfy;e (Ceratophyllium)] gkbfMªyk (Hydrilla)
vkfnA

(v) rVh; rFkk fuxZr ikS/ks (Marginal and Emergent
plants)& blds vUrxZr os ikS/ks lfEefyr gSa] tks tyk'k; ds
rV ds lehi ik, tkrs gSa rFkk budk dqN ty Hkh lrg ds
Åij jgrk gSA mnkgj.k& vkbiksfe;k (Ipomea)] VkbQk
(Typha)] twfl;k (Jussiaea)] ,sdksjl (Acorus) vkfnA

fp= Ø- 1-3% rkykc dk ikfjfLFkfrdh; ra= (Ecosystem of Pond)

2- miHkksDrk (Consumers)& blesa tyk'k; esa ik, tkus okys tUrq
lfEefyr gSa] tks izkFkfed] f}rh;d ,oa rr̀h;d miHkksDrk gSaA bUgsa rhu
fofHkUu Jsf.k;ksa & izkf.k-Iyod] rj.kd rFkk fury esa foHkkftr fd;k tk
ldrk gS] tks fd fuEu izdkj gSa &

(i) izkf.k-Iyod (Zooplankton)& ;s vR;Ur lw{e rFkk ty dh
lrg ij rSjus okys tUrq gSaA mnkgj.k& ,sDVhuksfÝl
(Actinophrys)] Msf¶u;k (Daphnia)] vkfnA

PRODUCERS

AQUATIC
PLANTS

ALGAE

PRIMARY
CONSUMERS

(HERBIVORES)

SECONDARY
CONSUMERS

(CARNIVORES

C
O

N
SU

M
ER

S

TERTIARY
CONSUMERS

(CARNIVORES) ABIOTIC COMPONENTS
(BASIC INORGANIC AND
ORGANIC COMPOUNDS

DECOMPOSERS
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(ii) rj.kd (Nekton)& os tUrq tks vius fofHkUu mikaxksa dh lgk;rk
ls ty esa lfØ; :Ik ls rSjrs gSa] blesa lfEefyr gSaA mnkgj.k&
dhV] dhV-ykosZ] esa<d] eNyh bR;knhA

(iii) fury tho (Benthos animals)& blesa os tUrq lfEefyr gSa tks
tyk'k; ds ry esa jgrs gSaA mnkgj.k& ØLVsf'k;Ul
(Crustaceans)] ,usfYkM~l (Annelids)] ekSyLDl (Molluscs)]
dhV-ykosZ (Insect-larvae)] Iysfufj;k (Planaria)] eNfy;k¡ vkfnA

fp= Ø- 1-4% vyo.kh; tyk’k; esa fuokl djus okys dqN tUrq
(Examples of some animals which inhabit the fresh water ponds)

3- vi?kVd (Decomposers)% blds vUrxZr os tho vkrs gSa tks tfVy
vi?kfVr inkFkksZa ds dqN Hkkx dks vo'kksf"kr djds mls ljy inkFkksZa esa
ifjofrZr dj nsrs gSa] buds }kjk [kfut inkFkZ tyk'k; ds ek/;e esa iqu%
okil vk tkrs gSaA buesa eq[;r% thok.kq] dod ,oa ,sfDVuksekbZflVht
lfEefyr gSaA mnkgj.k& ,sLijftyl (Aspergillus)] isfulhfy;e
(Penicillium)] DysMksLiksfj;e (Cladosporium)] jkbtksil (Rhizopus)]
¶;wtsfj;e (Fusarium)] vkfnA

1-5 pjkxkg ?kkl ySUM dk ikfjfLFkfrdh; ra=
(Ecosystem of Grassland)

pjkxkg LFkyh; ikfjfLFkfrdh; ra= dk ,d mnkgj.k gSA bl bdksra= esa Hkh nks
izeq[k ?kVd gksrs gSa] tks fd] fuEu izdkj gSa&

1- vthoh; ?kVd (Abiotic Component)] rFkk

2- thoh; ?kVd (Biotic Component)A

PARAMEIUM

VOLVOX

EUGLE

AMOEBA
HYDRA

PLANARIA AEOLOSOMA

CYCLOPS

LIMNAEA
(SNAIL)HIRUDINARIABELOSTOMA

(WATER BUG)

TURTLE
CATLA (FISH)

NOTCENCTA
(BACK

SWIMMER)

RANA (FROG)
LAMELLIDENS

(MUSSEL)

RANATRADAPHNIA

PHILODINA
(ROTIFER)
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1- vthoh; ?kVd (Abiotic Component)& blds vUrxZr fofHkUu rRo]
tSls& dkcZu] gkbMªkstu] vkWDlhtu] ukbVªkstu rFkk ukbVªsV] QkWLQsV]
ty] dkcZu MkbZvkWDlkbM ,oa dqN lw{e rRo lfEefyr gSaA

2- thoh; ?kVd (Biotic Component)& pjkxkg ds thoh; ?kVd ds
vUrxZr eq[;r% mRiknd] miHkksDrk rFkk vi?kVd vkrs gSa] tks fuEu
izdkj gSa&

¼v½ mRiknd (Producers)& pjkxkg ikfjfLFkfrdh; ra= esa eq[;
mRiknd ?kkl (Grass) dh fofHkUu tkfr;k¡ ,oa iztkfr;k¡ gSA blds
vfrfjDr dqN 'kkd (Herbs) ,oa >kfM+;k¡ (Shrubs) Hkh mRiknd gSaA

¼c½ miHkksDrk (Consumers)& blesa pjkxkg esa jgus okys lHkh izdkj
ds tUrq lfEefyr gSa] ftUgsa Øe'k% izkFkfed] f}rh;d ,oa rr̀h;d
miHkksDrkvksa dh Jsf.k;ksa esa ck¡Vk tk ldrk gSA

(i) izkFkfed miHkksDrk (Primary Consumers)& bleas
'kkdHk{kh (Herbivores) tUrq] eq[;r% pjus okys (Grazing)
tUrq vkrs gSa tSls& xk;] HkSal] fgj.k] [kjxks'k rFkk dqN dhV]
tSls& ySIVksdksfjlk (Leptocorisa)] vkWDlhjksfdl (Oxyrhochis)]
fMLkMdZl (Dysdurcus)] nhed (Termites)] feyhihM
(Millipede) vkfnA

(ii) f}rh;d miHkksDrk ¼Secondary Consumers½& blesa ek¡l
Hk{kh tUrq vkrs gSa tks 'kkd Hkf{k;ksa vFkkZr izkFkfed miHkksDrkvksa
dk Hk{k.k djrs gSaA mnkgj.k& fNidyh] liZ] esa<d] fl;kj]
ykseMh] dhV Hk{kh (Insectivores) i{kh bR;knhA

fp= Ø- 1-5% pjkxkg ikfjfLFkfrdh; ra= esa ,d NksVh [kk| Jà[kyk
(A small food chain in a grassland ecosystem)

PRODUCERS CONSUMERS OF
FIRST ORDER

CONSUMERS OF
SECOND ORDER

CONSUMERS OF
THIRD ORDER

VEGETATION

GRASSHOPPER
LIZARD

HAWK
RABBIT

MOUSE SNAKE

DECOMPOSERS DECOMPOSERS DECOMPOSERS DECOMPOSERS
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(iii) r`rh; miHkksDrk (Tertiary Consumers)& blesa os
ek¡lkgkjh tUrq vkrs gSa] tks f}rh;d miHkksDrkvksa dk Hk{k.k
djrs gSaA pjkxkg ikfjfLFkfrdh; ra= esa bl Js.kh ds vUrxZr
eq[;r% ek¡lHk{kh (Carnivores) i{kh] tSls& ckt+] mYyw] eksj
vkfn lfEefyr gSaA

3- vi?kVd ¼Decomposers½& blds vUrxZr eq[;r% thok.kq ,oa dod
vkrs gSa tks mRiknd ,oa miHkksDrkvksa ds èr 'kjhj ds lM+us ls izkIr
tfVy dkcZfud inkFkksZ a dks ljy [kfutksa esa vi?kfVr djrs gSaA ;s
[kfut bdksra= esa mRikndksa dks iqu% miyC/k gks tkrs gSaA

1-6 leqnzh ikfjfLFkfrdh; ra= (Marine Ecosystem)

1- vtSfod ?kVd (Abiotic components)& blds vUrxZr izdk'k] rki]
yo.kh;rk (Salinity)] ?kqfyr vkWDlhtu vkfn vkrs gSaA leqnzh ty dh
yo.kh;rk yxHkx 3-5 izfr'kr ¼LoPN ty dh yo.kh;rk 0-5 izfr'kr½
gksrh gSA yo.kksa esa lksfM;e] iksVSf'k;e] dSfY'k;e rFkk eSXuhf'k;e ds
DyksjkbM~l] lYQsV~l] QkWLQsV~l] ckbdkcksZusVl~ rFkk dkcksZusV~l
izeq[k :Ik ls gksrs gSa] ftlesa lokZf/kd ek=k ¼27 izfr'kr½ lksfM;e
DyksjkbM dh gksrh gSaA

2- tSfod ?kVd (Biotic Components)& blds vUrxZr fuEu dks
lfEefyr fd;k tkrk gS &

(i) mRiknd (Producers)& leqnz dh fofHkUu xgjkb;ksa esa fofHkUu
izdkj ds mRiknd ik, tkrs gSaA ;s viuk Hkkstu Lo;a la'ysf"kr
djrs gSaA leqnz esa ik, tkusokys Loiks"kh thoksa esa ikniIyod
(Phytoplanktons)] tSls& Mk;sVEl rFkk leqnzh [kjirokj] tSls&
yky ,oa Hkwjh 'kSoky (Red and Brown Algae) vkfn gksrs gSaA

(ii) miHkksDrk (Consumers)& ;s fo"keiks’kh tho gksrs gSaA ;s
fuEuof.kZr gSa&

(a) izkFkfed miHkksDrk (Primary Consumers)& ;s 'kkdkgkjh
gksrs gSa vkSj mRikndksa dks [kkrs gSa] tSls& dksihikWM~l
(Copepods)( ;wQkWflM~l (Euphausids)] tSls& ØLVsf'k;u
(Crustaceans)( VsjksikWM~l (Pteropods) ,oa gsVjksikWM~l
(Heteroponds)] tSls& eksyLd] QksjkfeuhQsjk (Foraminifera)
rFkk jsfM;ksysfj;k (Radioloaria)] tSls& dop;qDr izksVkstksvu
vkfnA

(b) f}rh;d miHkksDrk (Secondary Consumers)& ;s
ek¡lkgkjh gksrs gSa vkSj izkFkfed miHkksDrkvksa dksa [kkrs gSa&
tSls& gsfjax (Herring)] 'kkM (Shad) vkfn eNfy;k¡A
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(c) r`rh;d miHkksDrk (Tertiary Consumers)& ;s f}rh;d
miHkksDrkvksa dk f'kdkj djrs gSaA dkWM (Cod)] gSMkSd
(Haddock)] gSyhcWV (Halibut) vkfn eNfy;k¡( flYojlkbM~l
(Silversides)] fdyhfQ'k (Kilifish)] ¶ykWmuMlZ (Flounders)
tSls& leqnzh i{kh ,oa Ogsy (Whale)] lhy (Seal) vkfnA

(iii) vi?kVudrkZ (Decomposers)& thok.kq (Bacteria) eq[;r;k
isjhQkbZfVd (Periphytic) gksrs gSa tks rSjrs gq, ikS/kksa ls fpids ;k
lM+s-xys inkFkksZ a esa ik, tkrs gSaA dodksa (Fungi) dh la[;k ux.;
gksrh gSaA

1-7 ou dk ikfjfLFkfrdh; ra= (Forest Ecosystem)

1- vtSfod ?kVd (Abiotic Components)& feÍh vkSj okrkoj.k esa ik,
tkusokys lHkh vdkcZfud rFkk dkcZfud inkFkZ ikS/kksa ds fy, vko’;d
gksrs gSaA ouksa esa izkf.k;ksa dh èR;q ds dkj.k rFkk ikS/kksa ls dkcZfud inkFkZ
vf/kd ek=k esa ik, tkrs gSaA ikni leqnk; ds tfVy Lrj.k
(Stratification) ds dkj.k izdkj dh] n'kk esa fofHkUurk ik;h tkrh gSA

2- tSfod ?kVd (Biotic Components)& ;s fuEukuqlkj ik, tkrs gSa&

(i) mRiknd (Producers)& ouksa esa o{̀k eq[; :Ik esa mRiknd dk
dk;Z djrs gSaA

(ii) miHkksDrk (Consumers)& ;s rhu izdkj ds gksrs gSa &

(a) izkFkfed miHkksDrk (Primary Consumers)& izkFkfed
miHkksDrk ds :Ik esa 'kkdkgkjh tUrq vkrs gSaA

(b) f}rh;d miHkksDrk (Secondary Consumers)& buesa
ek¡lkgkjh tUrq tSls& lk¡i] fNidyh] i{kh] ykseMh] vkfn vkrs
gSa tks 'kkdkgkjh tUrqvksa dk Hk{k.k djrs gSaA

(c) r`rh;d miHkksDrk (Tertiary Consumers)& bl Js.kh esa
mPpre miHkksDrk tSls& 'ksj] phrk vkfn vkrs gSaA

(iii) vi?kVudrkZ (Decomposers)& vusd izdkj ds thok.kq ,oa
dod feêh esa jgdj ifRr;ksa ,oa èr izkf.k;ksa ds 'kjhj dk vi?kVu
djrs gSaA thok.kqvksa esa cSflyl (Bacillus)] L;wMkseksukWl
(Pseudomonas) rFkk dodkas esa ,LiftZyl (Asperillus)]
¶;wtsfj;e (Fusarium)] vkYVjusfj;k (Alternaria) vkfn izeq[k gSaA
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1-8 e:LFkyh; ikfjfLFkfrdh; ra= (Desert Ecosystem)

e#LFkyh; ikfjfLFkfrdh; ra= dh lajpuk vU; izdkj ds ikfjfLFkfrdh; ra=ksa ls
fHkUu gksrh gSaA bldk izeq[k dkj.k rki rFkk ty tSls egRoiw.kZ dkjdksa dh
ijkdk’Bk gksrk gSA blds vUrxZr fuEu gksrs gSa&

(i) mRiknd (Producers)& mRiknd ds :Ik esa eq[;r;k >kfM;k¡
(Shrubs) ?kkl ,oa o{̀k rFkk e#LFkyh; {ks=ksa esa dSDVl ik, tkrs gSA
fuEu dksfV ds ikniksa esa ykbdsu (Lichens) rFkk ekWl (Mosses) Hkh ik,
tk ldrs gSaA

(ii) miHkksDrk ¼Consumers½& eq[;r;k ljhl`Ik ,oa dhV miHkksDrk
ds :Ik esa ik, tkrs gaSA dqN i{kh ,oa Å¡V Hkh miHkksDrk ds :Ik esa ik,
tkrs gSaA

(iii) vi?kVudrkZ ¼Decomposers½& budh la[;k e#LFky esa cgqr de
gksrh gSA mPp rki ij thfor jgus okys dqN thok.kq ,oa dod Hkh ik,
tkrs gSaA

viuh izxfr tk¡fp, (Check Your Progress)

1- bdksflLVe 'kCn loZizFke fdlus fn;k\

¼v½ ,p-Vh- vksMe ¼c½ dkyZ eksfFk;l

¼d½ ,-th- VSUlys ¼M½ b-ih- vksMe

2- ikfjfLFkfrdh; ra= ds nks ?kVd gSa&

¼v½ tSfod ,oa vtSfod ¼c½ [kjirokj ,oa o{̀k

¼d½ izk.kh ,oa ikS/ks ¼M½ eas<d ,oa ekuo

3- ikfjfLFkfrdh; ra= dk rkRi;Z gS&

¼v½ vusd ikS/kksa ,oa izkf.k;ksa ds lgokl ls

¼c½ ikS/kksa] izkf.k;ksa ,oa lw{e thfo;ksa ds fofHkUu leqnk; ,oa muds
HkkSfrd jklk;fud okrkoj.k ls

¼d½ ikS/kksa ,oa lw{ethfo;ksa ds fofHkUu leqnk; ,oa muds HkkSfrd-

jklk;fud okrkoj.k ls

¼M½ mi;qZDr esa ls fdlh ls Hkh ugha

4- ,d rkcky gS&

¼v½ ,d ck;kse

¼c½ ,d vizkÑfrd ikfjfLFkfrdh; ra=

¼d½ ,d izkÑfrd ikfjfLFkfrdh; ra=

¼M½ ikni ,oa izf.k;ksa dk leqnk;
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5- ,d ikfjfLFkfrdh; ra= esa izdk'k-la'ys’kh ikS/ks gksrs gSa&

¼v½ ijHk{kh ¼c½ izkjfEHkd fo?kVd

¼d½ mRiknd ¼M½ dsoy fo?kVd

6- fuEu esa dkSu lk ikfjfLFkfrd Øe gksrk gSa\

¼v½ mRiknd & fo?kVd & miHkksDrk

¼c½ miHkksDrk & mRiknd & fo?kVd

¼d½ fo?kVd & miHkksDrk & mRiknd

¼M½ mRiknd & miHkksDrk & fo?kVd

7- ,d oU; ikfjfLFkfrdh; ra= esa gjs ikS/ks gksrs gSa&

¼v½ izkjfEHkd mRiknd ¼c½ miHkksDrk

¼d½ izkjfEHkd miHkksDrk ¼M½ fo?kVd

8- Ecology “kCn dk iz;ksx loZizFke fdlus fd;k?

¼v½ ghdy ¼c½ VhVj

¼d½ VsUlys ¼M½ ØsCl us

9- laikfjfLFkrhdh ds varxZr vkrk gS&

¼v½ ,d tkfr ¼c½ vusd tkfr;k¡

¼d½ vusd leqnk; ¼M½ dksbZ ugha

1-9 ikfjfLFkfrdh % ifjp; (Ecology : Introduction)

ikfjfLFkfrdh ;k& foKku vjLrw ,oa vU; ;wukuh nk'kZfudksa ds le; ls Kkr
gSA teZu oSKkfud vusZLV gsdy (Ernest Haeckel) us 1869 esa loZizFke
‘Ecology’ 'kCn dk iz;ksx fd;k FkkA ‘Ecology’ 'kCn dh mRifŸk ,d xzhd 'kCn
‘Oikos’ ls gqbZ gS] ftldk vFkZ ^?kj* (House) gSA 19 oha lnh esa tho-foKku
dh bl 'kk[kk dks Natural History dgk tkrk FkkA blds Ik'pkr tho-foKku
ds c<+rs gq, Kku ds lkFk-lkFk tho-foKku dh bl 'kk[kk dk Kku Hkh foLr̀r
gks x;kA QyLo:Ik bl 'kk[kk dk v/;;u Hkh tho-foKku dh vU; 'kk[kkvksa ds
leku vfregRoiw.kZ gks x;k gSA

1-10 ifjHkk"kk (Definition)

ikfjfLFkfrdh (Ecology) dks izk;% bl izdkj ifjHkkf’kr fd;k tkrk gS&
ßikfjfLFkfrdh (Ecology) ikS/kksa ,oa tUrqvksa ds vkilh lEcU/kksa ,oa muds
okrkoj.k ds lkFk lEcU/kksa dk v/;;u gSAÞ bldks nwljs 'kCnksa esa bl izdkj dg
ldrs gSa& ß;g ¼ikfjfLFkfrdh½ izkf.k;ksa ds vkil ds lEcU/kksa ,oa muds okrkoj.k
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ls lEcU/kksa dk v/;;u gSAÞ okrkoj.k esa thoh; ,oa vthoh; okrkoj.k
lfEefyr gSA buesa vUrjtkrh; (Interspecific) lEcU/kksa ij tksj fn;k tkrk gSA
fdlh Hkh izk.kh dk okrkoj.k vUrr% izk.kh fo'ks"k ds ckgj dh lHkh oLrqvksa ls
cuk gksrk gSA lEiw.kZ okrkoj.k ds os Hkkx] tks izk.kh ds fy, vijks{k
(Indirect) :Ik esa vko';d gksrs gSa] izHkkoh okrkoj.k cukrs gSaA ikfjfLFkfrdh
(Ecololgy) izk.kh lewgksa ds tSfod ,oa iF̀oh ij gksus okys fØ;kRed izØekas ls
lEcfU/kr gSA bZ-ih- vksMe (1963) ds vuqlkj& ßikfjfLFkfrdh (Ecology) izÑfr
dh lajpuk ,oa fØ;kvksa dk v/;;u gSAÞ ;gk¡ izÑfr dk vFkZ thfor txr~ ls
gSA ikfjfLFkfrdh dh lcls NksVh ,oa vk/kqfud ifjHkk"kk& ßokrkoj.kh; tSfodh
(Environmental Biology) gSAÞ

ikfjfLFkfrdh dks ßthoh; leqnk;ksa dk v/;;u (Study of Biotic
Communities)Þ ;k ßizÑfr ds dk;ksaZ dk v/;;u (Study of Functions of
Nature) vFkok ßlkeqnkf;d thola[;k dk foKku (Science of Community
Population)Þ Hkh dgk tkrk gSA oLrqr% ikfjfLFkfrdh tUrqvksa ,oa ouLifr;ksa
rFkk muds okrkoj.k ls lEcU/kksa dk Kku gSA

ikfjfLFkfrdh

tho okrkoj.k

1-10-1 bfrgkl (History)

euq’; ds ikfjfLFkfrdh Kku dk izek.k osnksa] mifu’knksa] iqjk.kksa rFkk vU; izkphu
xzUFkksa esa feyrk gSA Hkkjrh; vkS’kf/k-foKku ds tud pjd ,oa fFk;ksÝSLVl
(Theophrastus)] fgIiksØsV~l (Hippocrates) rFkk vjLrw (Aristotle) tSls xzhd
nk'kZfudksa us vius-vius ys[ku }kjk ikfjfLFkfrdh ds {ks= esa egRoiw.kZ ;ksxnku
fn;k gSA

lu 1859 esa fgysjh (Hilaire) us thoksa rFkk muds okrkoj.k ds e/;
lEcU/kksa ds v/;;u ds fy, bFkksykWth (Ethology) 'kCn dk iz;ksx fd;k rFkk
mlh le; feokVZ (Mivart) us Hkh gsfDldksykWth (Hexicology) 'kCn fn;k] ftls
mlus 1894 esa ifjHkkf’kr fd;kA fxckVZ ds vuqlkj thoksa dks mlds okrkoj.k eas
rki ,oa izdk'k tSls HkkSfrd dkjdksa ,oa mUgs gkfu rFkk ykHk igq¡pkus okys thoksa
ls lEcU/kksa ds v/;;u dks gsfDldksykWth dgrs gSA teZu tho'kkL=h jhVj
(Reiter) us 1868 esa vkWbdksykWth (Oikologie) 'kCn dk iz;ksx ikfjfLFkfrdh
v/;;u ds fy, fd;kA Bhd ,d o’kZ ckn vusZLV ghdsy (Ernest Haeckel) us
bdksykWth ¼Ecology½ 'kCn dks ifjHkkf’kr djrs gq, bldh iw.kZ O;k[;k dhA

1935 esa ,-th- VSUlys (A.G. Tansley) us ikfjfLFkrhdh ra= ;k bdksflLVe
(Ecosystem) 'kCn izLrqr fd;kA blds Ik'pkr~ ikfjfLFkfrdh v/;;u dks ,d
ubZ fn'kk feyh rFkk mRikndrk ,oa ÅtkZ lEcU/kha v/;;uksa dks Hkh
ikfjfLFkfrdh-foKku ls tksM+k tkus yxkA bl nkSjku gq, fodkl esa vksMe
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(Odum)] xksys (Golley)] gSlyj (Hasler)] fyUMeSu (Lindman)] ikdZ (Park)]
ØsCl (Krebs) rFkk Hkkjr ds izks-vkj- feJk ¼cukjl½ ,oa ,Q-vkj- Hk:pk ¼eaqcbZ½
ds ;ksxnku fo'ks’k :Ik ls mYys[kuh; gSaA ckjsV (Barett) us 1978 esa ,d u;k
'kCn uwflLVe (Noosystem) izLrkfor fd;kA ckjsV ds vuqlkj] fdlh Hkh
ikfjfLFkfrd ra= ij iM+us okys tSfod] HkkSfrd] lkekftd] vkfFkZd] rFkk
lkaLÑfrd iHkkoksa dk lekdfyr v/;;u uwflLVe dgykrk gSaA

dkyZ eksfc;l (Carl Mobius) us 1877 esa loZizFke tUrq leqnk;
(Animal Community) ds i{k esa viuk er j[kk rFkk 1880 esa ck;ksfluksfll
(Biocoenosis) 'kCn fn;kA 1902 esa JksVj rFkk fdpZuj (Schroeter and
Kirchner) us leqnz ry ij fLFkr ikni leqnk; dk mYys[k djus gsrq
flubdksykWth (Synecology) 'kCn izLrqr fd;kA dkWoYl (Cowles, 1899)]
VSUlys (Tansley, 1904) rFkk DysesUV (Clement, 1905½ us leqnk; esa vuqØe.k
(Succession in Community) ds egRo ij izdk'k Mkyk-

1-11 ikfjfLFkfrdh dh vk/kqfud vo/kkj.kk (Modern
Concept of Ecology)

orZeku le; ls ikfjfLFkfrdh dks ^^laxBu Lrj ds o.kZØe (Spectrum of levels
of organisation)Þ ds lUnHkZ esa of.kZr fd;k tkrk gSA bl o.kZØe esa
thoh; ?kVd (Biotic component), vthoh; ?kVd (Abiotic component) rFkk
thoh; ra= (Biosystems) lfEefyr gSaA thoh; ?kVd ds vUrxZr thUl
(Genes)] dksf'kdk;sa (Cells)] vax (Organs)] tho (Organisms)] thola[;k ;k
vkcknh (Populations) rFkk leqnk; (Communities) gksrs gSaA ;s izR;sd laxBu
Lrj ij vthoh; ?kVd ls ikjLifjd fØ;kvksa }kjk fof'k"V thoh; ra= cukrs
gSaA thoh; ra=ksa esa vkuqoaf'kd ra=] dksf'kdk ra=] vax ra=] thola[;k ra= rFkk
ikfjfLFkfrd ra= (Ecosystems) vkrs gSaA tSlk fd fuEu fp= 1-6 ls Li’V gS]
ikfjfLFkfrdh dk lEcU/k tho ls vkxs ra= Lrjksa ls gksrk gS vFkkZr blesa thoh;
ra= (Organismic systems)] thola[;k ra= (Population systems) rFkk tho
leqnk; ;k ikfjfLFkfrd ra= (Ecosystems) vkrs gSaA
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1-11-1 laxBuksa dk Lrj (Level of Organisation)

laxBuksa dk Lrj
(Levels of Organisation)

O;fDrxr tho (Individual Organisation) thoksa dk lewg (Group of Organisation)

thUl dksf’kdk;sa tho tho tula[;k leqnk;
A (Genes) (Cells) (Organism) (Organisms) (Population) (Communities)

ÅtkZ inkFkZ
B (ENERGY) (MATTER)
+

vkuqoaf’kd ra= dksf’kdk ra= vax ra= thoh; ra= tula[;k ra= ikfjfLFkfrd ra=
C (Genetic (Cell (Organ (Organismic (Population (Ecological

Systems) Systems) Systems) Systems) Systems) Systems)

fp= Ø- 1-6% laxBu Lrj ds o.kZØe & (A) tSfod ?kVd] (B) vtSfod ?kVd]
(C) tSo ra= (Spectrum of levels of organisation– (A) Biotic component,

(B) Abiotic components and (C) Biosystems)

1-11-2 ikfjfLFkfrdh dh 'kCnkoyh (Terminology of Ecology)

ikfjfLFkfrdh ds v/;;u ls iwoZ bldh 'kCnkoyh vFkkZr blesa iz;qDr gksus okys
'kCnksa ls ifjfpr gksuk cgqr vko';d gSA ikfjfLFkfrdh esa iz;qDr gksus okys dqN
izeq[k 'kCn ,oa mudh O;k[;k fuEu izdkj gS&

1- tho/kkjh (Organism)

2- okrkoj.k (Environment)

3- leqnk; (Community)

4- tho-la[;k ;k vkcknh (Population)

5 tSfod lf̀’V (Biosphere)

6- ikfjfLFkfrdh ra= (Ecosystem)

7- ikfjt (Ecades)

8- izk:i (Ecotypes)

9- bdksVksu (Ecoton)

10- thokse (Biome)

11- thoHkkj (Biomass)
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12- tSo Hkwjklk;fud pØ (Bio-geochemical cycles)

13- ikfjfLFkfrdh; fudsr (Ecological Niche)

1- tho vFkok tho/kkjh (Organisms)& tho (Organisms) og HkkSfrd-
jklk;fud vfLrRo (Physio-chemical entity) gS] tks Lofu;fU=r ,oa
Loiztuu'khy gSA tho/kkjh dk 'kjhj okrkoj.k ds futhZo ,oa
HkkSfrd ?kVdksa ds lfEeJ.k ls curk gSA izR;sd tho tkfr-fo'ks"k dh
vkcknh (Population) dh ,d bdkbZ (Unit) dh rjg gSA

2- okrkoj.k (Environment)& tho dk okrkoj.k HkkSfrd ,oa
tSfod ?kVdksa ds lfEeJ.k ls curk gS vkSj okrkoj.k ds leLr ?kVdksa
dk feyk-tqyk izHkko tho ij iM+rk gSA okrkoj.k ,oa mlesa fuokl djus
okys tho ds chp cgqr ?kfu"B lEcU/k gksrk gSA

3- leqnk; (Community)& fdlh {ks= esa jgus okys leLr thoksa dh
vkckfn;ksa ds lewg dks leqnk; dgrs gSaA leqnk; ds leLr tho ¼isM+-
ikSa/ks ,oa tUrq½ okrkoj.k ds izR;sd ?kVd dk mi;ksx djrs gq, vkil esa
lUrqyu cuk, j[krs gSaA

izR;sd leqnk; vkdkj ,oa fØ;kvksa esa vU; leqnk;ksa ls fHkUurk iznf'kZr
djrk gSA okrkoj.k dk iw.kZ ykHk mBkus ds fy, leqnk; ds thoksa esa
vusd izdkj dh fofHkUurk, ,oa vuqdwyu ik, tkrs gSaA

4- thola[;k vFkok vkcknh (Population)& ;g thoksa dk ,slk lewg gS]
ftlesa ,d gh tkfr (Species) ,oa iztkfr;ksa (Sub-species) vFkok
fudV lEcU/kh iztkfr;ksa ds lnL; lfEefyr gksrs gSaA

fdlh Hkh vkcknh dh of̀) mldh tUe-nj (Natility) rFkk èR;w-nj
(Mortality) ds vUrj ij fuHkZj djrh gSA izkÑfrd voLFkk esa fdlh
vkcknh esa vR;kf/kd tUe nj (Maximum natility) ugh igq¡p ikrh]
D;ksafd tula[;k of̀) ls okrkoj.k dh /kkj.k-{kerk (Carrying capacity)
de gks tkrh gS vkSj vusd dkjdksa ds la;qDr izHkko ds dkj.k of̀)-nj
Lofuf;er gks tkrh gS rFkk vkcknh lhfer jgrh gSA

5- tSfod l`f"V (Biosphere)& ;g iF̀oh dk og {ks= gS] ftl ij
ikfjfLFkfrd ra= ¼tSfod leqnk; $ vtSfod okrkoj.k½ fo|eku gSA

6- ikfjfLFkfrd ra= (Ecosystem)& ;g ewy fØ;kRed bdkbZ gS] ftlesa
thoh; (Biotic) rFkk vthoh; (Abiotic) okrkoj.k lfEefyr gSa]
tks ,d-nwljs ds xq.kksa dks izHkkfor djrs gSa rFkk nksuksa iF̀oh ij thou-
fuokZg ds fy, vko';d gSaA ikfjfLFkfrd ra= thoe.My vFkok tSfod
lf̀’V dk ,d va'k gSA fdlh ikfjfLFkfrd ra= dk uke vkokl] tyok;q
vFkok ouLifr-izk:Ik (Flora) ds vk/kkj ij j[kk tkrk gSA

fdlh ikfjfLFkfrd ra= esa [kk| J̀a[kyk (Food chain) ds fofHkUu Lrj ds
thoksa esa ÅtkZ izokg dk vuqikr (Ratio between energy flow) tc
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izfr'kr esa n'kkZrs gSa] rks mls ml ra= dh viuh dqy ikfjfLFkfrdh n{krk
(Gross Ecological efficiency) dgrs gSaA izR;sd ikfjfLFkfrd ra= dh
viuh vyx ewy ikfjfLFkfrd n{krk gksrh gS tks 1 ls 13 izfr'kr rd
ik;h tkrh gSA

fdlh Hkh ikfjfLFkfrd ra= esa [kk| J̀a[kyk 5 Lrjksa ls vf/kd cM+h ugha
gksrh gSA fodkl dh izkFkfed voLFkk esa ;g izk;% NksVh rFkk 2 ;k 3
Lrjksa dh rFkk pje voLFkk esa 5 Lrjksa dh gksrh gSA

7- ikfjt ;k bdsM (Ecades)& ,d gh vkuqoaf'kd dks'k (Genetic pool)
ds thoksa dh og thola[;k tks ckg; jpukvksa esa fofHkUurk iznf'kZr djrh
gks] ikfjt ;k bdsM dgykrh gSA

8- bdksVksu (Ecotone)& nks leqnk;ksa ds e/; ds vUroZrhZ leqnk; dks
laØfedk ;k bdksVksu (Ecotone) dgrs gSaA

9- thokse ;k ck;kse (Biome)& LFkku fo'ks"k ij ik, tkus okys fofHkUu
izdkj ds leqnk; tks yxHkx ,d leku okrkoj.kh; n'kkvksa esa jgrs gSa]
thokse ;k ck;kse (Biome) dgykrs gSaA ;s leqnk; vuqØe.k dh fofHkUu
voLFkkvksa esa ik, tkrs gSA

10- ikfjfLFkfrd izk:Ik ;k bdksVkbZi (Ecotype)& fdlh tkfr ds lnL;ksa
dh og thola[;k tks vkuqoaf'kd fHkUurk iznf'kZr djs] ikfjfLFkfrd izk:Ik
dgykrh gSA

11- thoHkkj (Biomass)& fdlh Hkh le; fdlh Hkh thola[;k esa ik;h tkus
okyh thfor inkFkksZ a dh ek=k [kM+h Qly (Standing crop) dgykrh gSA
[kM+h Qly dks izfr bdkbZ {ks= esa mifLFkr la[;k vFkok Hkkj ds :Ik esa
iznf'kZr fd;k tk ldrk gSA Hkkj ds :Ik esa tc bls iznf'kZr fd;k tkrk
gS] rc bls thoHkkj (Biomass) dgrs gSaA

12- tSo-Hkwjklk;fud pØ (Bio-geochemcial Cycle)& thonzO; ds
ewyHkwr rRoksa lfgr lHkh jklk;fud rRo dqN fof'k"V pØksa }kjk
ok;qe.My ls thoksa esa rFkk thoksa ls iqu% okrkoj.k esa izokfgr gksrs jgrs
gSaA bUghsa pØksa dks tSo-Hkw-jklk;fud pØ dgrs gSaA

13- ikfjfLFkfrdh; fudsr (Ecological Niche)& ,sls cgqvk;keh LFkku
vFkok {ks= dks] ftlesa okrkoj.kh; dkjd fdlh tho dks vfuf'prdky
rd thfor jgus dh lqfo/kk,¡ iznku djrs gSa] ikfjfLFkfrdh; fudsr
(Ecological Niche) dgrs gSaA

1-11-3 ikfjfLFkrhdh ds lgHkkx (Sub-divisions of Ecology)

v/;;u dh lqxerk dh nf̀’V ls ikfjfLFkfrdh dks vusd lgHkkxksas vFkok
'kk[kkvksa esa ck¡Vk x;k gSA dqN oSKkfudksa ds erkuqlkj ikfjfLFkfrdh dk v/;;u
fuEufyf[kr nks lgHkkxksa ds vUrxZr fd;k tk ldrk gSA
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1- LoikfjfLFkfrdh (Autoecology)& blds vUrxZr fdlh ,d tho/kkjh
vFkok ,d tkfr ds tho/kkfj;ksa ,oa mlds okrkoj.k ls lEcU/k ds fo’k;
esa v/;;u fd;k tkrk gSA

2- laikfjfLFkfrdh (Synecology)& blds vUrxZr thoksa ds leqnk;ksa ,oa
muds okrkoj.k ls lEcU/kksa ds ckjs esa v/;;u fd;k tkrk gSA
laikfjfLFkfrdh ds v/;;u dks ifjfLFkfr ds vuqlkj nks izdkjksa esa
foHkkftr fd;k tk ldrk gS&

(i) tula[;k ikfjfLFkfrdh (Population Ecology)& blesa
fdlh ,d tkfr ds thoksa dh vkcknh ¼thola[;k½ ,oa mudh
ikjLikfjd fØ;kvksa (Interactions) ds ckjs esa v/;;u fd;k tkrk
gSA

(ii) leqnk; ikfjfLFkfrdh (Community Ecology)& blds vUrxZr
fdlh leqnk; dh fofHkUu tkfr;ska ¼ouLifr;ska ,oa tUrqvksa½ ,oa
mudh ikjLifjd fØ;kvksa ds ckjs esa v/;;u fd;k tkrk gSA

fp= Ø- 1-7% vkcknh vkSj Lih’kht
‘A’ ds lnL;ksa ds chp izfrfØ;kvksa
dk fp=.k-tula[;k ikfjfLFkfrdh

(Diagrammatic representation of the
population and interactions between

the individuals of a species ‘A’ –
Population ecology)

fp= Ø- 1-8% pkj Lih’kht ‘A’, ‘B’,
‘C’ rFkk ‘D’ ls fufeZr ,d leqnk;
esa Liha’kht ds lnL;ksa dh ijLij
izfrfØ;kvksa dk fp=.k-leqnk;
ikfjfLFkfrdh (Diagrammatic

representation of a community
consisting of four different species

‘A’ ‘B’ ‘C’ and ‘D’ and their
interaction with each other –

Community ecology)

dqN vU; oSKkfudksa ds erkuqlkj ikfjfLFkfrdh dk v/;;u tUrqvksa ,oa ikni ds
lUnHkZ eas fuEufyf[kr lgHkkxksa ds vUrxZr fd;k tk ldrk gS &

1- ikni ikfjfLFkfrdh (Plant Ecology)& blesa leLr izdkj dh
ouLifr;ksa ,oa muds okrkoj.k ls lEcU/kksa ds ckjs eas v/;;u lfEefyr gSA
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2- izkf.k ikfjfLFkfrdh (Animal Ecology)& blesa lHkh izdkj ds
tUrqvksa ,oa muds okrkoj.k ls lEcU/kksa ds fo’k; esa v/;;u fd;k tkrk gSA

fdUrq ikfjfLFkfrdh esa ouLifr;ksa ,oa tUrqvksa dk iF̀kd~-iF̀kd~ :Ik esa
v/;;u djuk cgqr dfBu gS] D;ksafd buds chp vusd vUrfØZ;k,a
(Interactions) gksrh gSaA vr% ikfjfLFkfrdh ds mi;qZDr lgHkkx vc
oSKkfud nf̀’V ls ekU; ugha gSaA vk/kqfud /kkj.kk ds vuqlkj ikfjfLFkfrdh
ds v/;;u dks vusd lgHkkxksa esa foHkkftr fd;k tk ldrk gSA buesa ls
dqN izeq[k lgHkkx fuEu izdkj gSa&

(i) vkoklh; ikfjfLFkfrdh (Habitat Ecology)& blds vUrxZr
fofHkUu izdkj ds vkoklksa ds okrkoj.k (Atmosphere) ds fo’k; esa
v/;;u fd;k tkrk gSA mnkgj.kkFkZ& LoPN tyh; ikfjfLFkfrdh
(Fresh water ecology)] yo.k tyh; ;k leqnzh ikfjfLFkfrdh
(Marine ecology)] e#LFkyh; ikfjfLFkfrdh (Desert ecology)]
ou ikfjfLFkfrdh (Forest ecology) vkfnA

(ii) tula[;k ikfjfLFkfrdh (Population Ecology)& blds vUrxZr
thoksa ds fofHkUu lewgksa ds ikjLifjd lEcU/kksa ds ckjs esa v/;;u
fd;k tkrk gSA blesa thoksa dh la[;k ,oa mldks izHkkfor djus
okys dkjdksa rFkk thoksa ds forj.k ds fo’k; esa Hkh v/;;u fd;k
tkrk gSA

(iii) ikfjfLFkfrd ra= ikfjfLFkfrdh (Ecosystem Ecology)& blesa
ikfjfLFkfrd ra= dh jpuk ,oa fØ;kvksa rFkk thoh; ,oa
vthoh; ?kVdksa (Biotic and Abiotic components) ds ikjLifjd
lEcU/kksa dk v/;;u fd;k tkrk gSA

(iv) mRiknu ikfjfLFkfrdh (Production Ecology)& ;g
ikfjfLFkfrdh dk ,d vis{kkÑr uohu lgHkkx gS rFkk blesa
fofHkUu ikfjfLFkfrd ra=ksa dh dqy mRikndrk (Gross
productivity) dk v/;;u fd;k tkrk gSA blds }kjk fdlh
ikfjfLFkfrd ra= dh mRikndrk dks cuk, j[kus rFkk mlesa of̀)
djus ds leqfpr mik; fd, tkrs gSaA

(v) ikfjfLFkfrdh vkSftZdh ;k ÅtkZ foKku (Ecological
Energetics)& ;g Hkh ikfjfLFkfrdh dk ,d uohu lgHkkx gSaA
rFkk blesa ikfjfLFkfrd ra= esa ÅtkZ ds izokg ,oa laj{k.k ds fo"k;
esa v/;;u fd;k tkrk gSA

(vi) izkÑfrd lalk/ku ikfjfLFkfrdh (Natural Resources
Ecology)& ikfjfLFkfrdh ds bl lgHkkx ds vUrxZr izkÑfrd
lalk/kuksa (Natural resources) ,oa muds laj{k.k (Conservation)
ds ckjs esa v/;;u fd;k tkrk gSA bls laj{k.k ikfjfLFkfrdh
(Conservation Ecology) Hkh dg ldrs gSaA
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ANIMAL ECOLOGY

FRESH WATER ECOLOGY

TERRESTRIAL ECOLOGY

POPULATION ECOLOGY

MARINE ECOLOGY

COMMUNITY ECOLOGY

ECOSYSTEM ECOLOGY

PRODUCTION ECOLOGY

ECOLOGICAL ENERGETICS

HUMAN ECOLOGY

PALEO ECOLOGY

GENE ECOLOGY

CYTOECOLOGY

RESOURCE ECOLOGY

SPACE ECOLOGY

RADIATION ECOLOGY

PLANT ECOLOGY

ECOLOGY

fp= Ø- 1-9% ikfjfLFkfrdh ds dqN egRoiw.kZ miHkkx
(Some Important Sub-divisions of Ecology)

(vii) leqnk; ikfjfLFkfrdh (Community Ecology)& blds vUrxZr
tho lkeqnk;ksa ,oa muds okrkoj.k ls lEcU/kksa a ds ckjs esa v/;;u
fd;k tkrk gSA blds vfrfjDr blesa leqnk; dh lajpuk]
iks’k.k ,oa ÅtkZ forj.k dk Hkh v/;;u djrs gSaA

(viii) HkkSxksfyd ikfjfLFkfrdh (Ecogeography)& bl lgHkkx ds
vUrxZr thoksa ds HkkSxksfyd forj.k dk v/;;u ikfjfLFkfrdh ds
lUnHkZ esa fd;k tkrk gSA

(xi) thok’e ikfjfLFkfrdh (Palaeo-ecology)& blesa vkfndkyhu
thoksa ,oa muds ml le; ds okrkoj.k ds lEcU/k esa v/;;u
fd;k tkrk gSA bl v/;;u ls thoksa dh mRifŸk ds le; ,oa
tSofodkl dh izfØ;k dks le>us esa lgk;rk feyrh gSA

mijksDr lgHkkxksa ds vfrfjDr ikfjfLFkfrdh ds vU; egRoiw.kZ
lgHkkxksa esa oxzhZdj.k ikfjfLFkfrdh (Taxonomic Ecology)]
dkf;Zdh ikfjfLFkfrdh (Ecophysiology)] jklk;fud ikfjfLFkfrdh
(Chemical Ecology)] ekuo ikfjfLFkfrdh (Human Ecology)]
iznw’k.k ikfjfLFkfrdh (Pollution Ecology)] thu ikfjfLFkfrdh
(Gene Ecology)] fofdj.k ikfjfLFkfrdh (Radiation Ecology)
vkfn lfEefyr gSaA
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(x) dksf’kdk; ikfjfLFkfrdh (Cyto-ecology) & blds vUrxZr
fdlh iztkfr vFkok thola[;k dh dksf'kdh; lajpuk ij iM+us
okys okrkoj.kh; izHkkoksa dk v/;;u fd;k tkrk gSaA

1-12 ikfjfLFkfrdh ds {ks= (Scope of Ecology)

vk/kqfud le; esa ikfjfLFkfrdh ds v/;;u dk egRo cgqr c<+ x;k gS] D;ksafd
euq"; dh izk;% lHkh fØ;k,a mlds okrkoj.k ds ?kVdksa ls izHkkfor gksrh jgrh
gSaA okrkoj.k ds fofHkUu ?kVdksa ls gh mldk 'kjhj fufeZr gS rFkk mldh
vko';drk;sa] tSls& ok;q] ty] [kk| inkFkZ] fuokl] oL= vkfn lHkh okrkoj.k
ls gh iw.kZ gksrh gSA

HORICULTURE AND ARBORICULTURE

FISHERIES BIOLOGY

GAME MANAGEMENT

SPACE RESEARCH

PUBLIC HEALTH

FORESTRY

LIMNOLOGY

MATEROLOGY

RANGE MANAGEMENT

WILD-LIFE MANAGEMENT

ENVIRONMENTAL PHYSIOLOGYSOIL AND WATER CONSERVATION

POPULATION GENETICS

OCEANOGRAPHY

BIOGEOGRAPHY

AGRICULTURE

SILVICULTURE

PEST CONTROL

BIOTIC CONTROL

NUCLEAR RESEARCH

BEHAVIORAL SCIENCES

ECOLOGY

fp= Ø- 1-10% ikfjfLFkfrdh vkSj vU; lEcfU/kr {ks=ksa ds chp ijLij lEcU/k
(Interdependence between Ecology and other Related Fields)

euq"; okrkoj.k dk ,d egRoiw.kZ miHkksDrk gS] vr% mls ikfjfLFkfrdh dk
Kku izkIr djuk vR;Ur vko';d gSA ikfjfLFkfrdh ds v/;;u ls okrkoj.k ds
iznw’k.k ,oa mldk fu;e] izkÑfrd la'kks/kuksa dk nksgu ,oa laj{k.k] fofHkUu
LFkkuksa ij thola[;k vkdyu] tkfr;ksa ds fodkl ij vuqdwyu ds iHkko vkfn
ds fo’k; esa Kku feyrk gSA ikfjfLFkfrdh ds v/;;u ds egRo dk vuqeku blh
ckr ls yxk;k tk ldrk gS fd bldk mi;ksx fofHkUu {ks=ksa esa gksrk gS] tSls&
[ksrh (Agriculture)] ou foKku (Forestry)] oU; thou O;oLFkk (Wild life
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management)] eRL; foKku (Fisheries)] leqnz-foKku ¼Oceanography½]
vUrfj{k 'kks/k ¼Space research½] m|ku foKku ¼Horticulture½] eǹzk ,oa ty
laj{k.k ¼Soil and Water conservation½] okrkoj.k dkf;Zdh ¼Environmental
Physiology½ vkfn esa vR;Ur vko';d gSA

1-13 ikfjfLFkfrdh ,oa ekuo (Ecology and Man)

ekuo okrkoj.k dk ,d izHkko'kkyh ?kVd gSA mlus vusd fof/k;ksa }kjk izkÑfrd
lk/kuksa dk mi;ksx fd;k gSA viuh vko';drkvksa dh iwfrZ ds fy, mlus taxy
lkQ fd,] isM+-ikS/kksa dks gVkdj Hkwfe dks Ñf’k ;ksX; cuk;k rFkk fofHkUu izdkj
dh Qlysa mxkdj Hkkstu ds fy, vkRe-fuHkZj cu x;k gSA vius euksjatu rFkk
LokLFk ds fy, mlus fofHkUu izdkj ds ckx-cxhps yxk,] ftlds dkj.k ogk¡ ij
jgus nkys tUrqvksa dks LFkku NksM+uk iM+kA ekuo us vius vkgkj rFkk euksjatu
ds fy, tUrqvksa dk vk[ksV fd;k] ftlds dkj.k vusd egRoiw.kZ tkfr;k¡ lekIr
gks x;h gSaA euq’;ksa dh c<+rh gqbZ tula[;k] vkS|ksfxd fodkl izkÑfrd
lEinkvksa dk vR;kf/kd iz;ksx] iznw’k.k] ijek.kq ijh{k.k bR;kfn ds dkj.k izÑfr
dk LokHkkfod larqyu izHkkfor gks jgk gS ftlds QyLo:Ik vkt ds ;qx esa
vusd ikfjfLFkfrd leL;k,a (Ecological problems) mRiUu gks x;h gSaA vr%
euq’; dk ;g uSfrd ,oa lkekftd nkf;Ro gS fd og ikfjfLFkfrdh ds Kku ds
mi;ksx }kjk okrkoj.k ds larqyu dks u’V gksus ls cpk,A

viuh izxfr tk¡fp, (Check Your Progress)

10- fuEu esa ls fdl oSKkfud }kjk loZizFke ^bdksykWth* 'kCn dk iz;ksx
fd;k x;k\

¼v½ vusZLV gsdy ¼c½ pkYlZ ,YVu

¼d½ pkYlZ MkfoZu ¼M½ ts-ch- ySekdZ

11- leqnk; gksrk gaS&

¼v½ fdlh {ks= esa jgus okys ,d gh tkfr ds fofHkUu thoksa dk lewg

¼c½ fdlh {ks= esa jgus okys leLr thoksa dh vkckfn;ksa dk lewgA

¼d½ og ewy fØ;kRed bdkbZ ftlesa thoh; ,oa vthoh; okrkoj.k
gksrs gSaA

¼M½ okrkoj.k ds fofHkUu ?kVdksa ds lewgA

12- laikfjfLFkfrdh ds vUrxZr v/;;u djrs gSa&

¼v½ thoksa ds leqnk;ksa ,oa muds okrkoj.k ls lEcU/kksa ds ckjs esa

¼c½ ,d tkfr ds thoksa ,oa muds okrkoj.k ls lEcU/kksa ds ckjs esa

¼d½ izkÑfrd lalk/kuksa ,oa muds mfpr laj{k.k ds ckjs esa

¼M½ ikfjfLFkfrd ra= esa ÅtkZ ds izokg ,oa laj{k.k ds ckjs esa
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13- laikfjfLFkfrdh ds nks izeq[k izdkj gSa&

¼v½ mRiknu ikfjfLFkfrdh ,oa leqnk; ikfjfLFkfrdh

¼c½ HkkSxksfyd ikfjfLFkfrdh ,oa fofdj.k ikfjfLFkfrdh

¼d½ dkf;Zdh ikfjfLFkfrdh ,oa jklk;fud ikfjfLFkfrdh

¼M½ vkcknh ikfjfLFkfrdh ,oa leqnk; ikfjfLFkfrdh

14- LoikfjfLFkfrdh (Autoecology) ds vUrxZr v/;;u djrs gSa&

¼v½ fdlh ,d tho/kkjh vFkok ,d tkfr ds tho/kkfj;ksa ,oa mlds
okrkoj.k ls lEcU/kksa ds ckjs esa

¼c½ fdlh ,d tkfr ds thoksa dh vkcknh ,oa mudh ikjLifjd
fØ;kvksa ds ckjs esa

¼d½ fdlh ,d leqnk; dh fofHkUu tkfr;ksa ¼ouLifr;ksa ,oa tUrqvksa½
rFkk mudh ikjLifjd fØ;kvksa ds ckjs esa

¼M½ leLr izdkj dh ouLifr;ksa] mudh ikjLifjd fØ;kvksa ,oa
muds okrkoj.k ls lEcU/kksa ds ckjs esa

15- vkfndkyhu thoksa ,oa muds ml le; ds okrkoj.k ds fo’k; esa
v/;;u djrs gSa&

¼v½ jklk;fud ikfjfLFkfrdh ds vUrxZr

¼c½ dkf;Zdh ikfjfLFkfrdh ds vUrxZr

¼d½ fofdj.k ikfjfLFkfrdh ds vUrxZr

¼M½ thok'e ikfjfLFkfrdh ds vUrxZr

16- fdlh Hkh ikfjfLFkfrdh ra= esa [kk| J̀a[kyk&

¼v½ 3 Lrjksa ls cM+h ugha gksrh ¼c½ 5 Lrjksa ls cM+h ugha gksrh

¼d½ 7 Lrjksa ls cM+h ugha gksrh ¼M½ 9 Lrjksa ls cM+h ugha gksrh

17- ÞikfjfLFkfrdh izÑfr dh lajpuk o dk;Z dk v/;;u gSAÞ& ;g dFku
fdl oSKkfud dk gSa\

¼v½ vusZLV ghdsy ¼c½ bZ-ih- vksMe

¼d½ bZ- okfeZax ¼M½ pkYlZ ,YVu

1-14 vtSfod dkjd (Abiotic Factors)

okrkoj.k vusdksa tSfod vkSj vtSfod dkjdksa dk ,d tfVy lewg gSA bu eq[;
dkjdksa dks fp= 1-11 ds vuqlkj foHkDr fd;k x;k gSA loZizFke i;kZoj.kh;
dkjdksa (Environmental factors) dks nks eq[; lewgksa esa foHkDr fd;k x;k gS&

1- vtSfod dkjd (Abiotic factors), rFkk

2- tSfod dkjd (Biotic factors)A
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1-14-1 vtSfod dkjd (Abiotic Factors)

budks nks eq[; mi-lewgksa esa ck¡Vk x;k gS&

(i) HkkSfrd dkjd (Physical factors) rFkk

(ii) jklk;fud dkjd (Chemical factors)A

(I) HkkSfrd dkjd (Physical Factors)%

HkkSfrd dkjd& rki] izdk'k] ty] vknzZrk] feêh] ok;q] izokg ,oa ncko
vkfn eq[; HkkSfrd dkjd gSa] tks tho/kkfj;ksa dks thoui;ZUr izHkkfor djrs gSa
vkSj of̀)] fodkl] LokLFk] fofdj.k vkfn fØ;kvksa dks fu;fU=r djrs gSaA

1-14-1-1 rki (Temperature)

Rkki okLro esa okrkoj.k dh Å’ek dks ukius dk iSekuk gS] ftldks ge
QkjsugkbV ;k lsyfl;l fMxzh ¼Fahrenheit or Celcius½ ls iznf'kZr djrs gaSA
Å’ek ÅtkZ dk ,d :Ik gSa vkSj thou dh ije vko';drk gSA lHkh tho/kkfj;ksa
dks xehZ lw;Z ds izdk'k ds fofdj.k }kjk izkIr gksrh gS vkSj blh ÅtkZ ls lHkh
tSfod fØ;k,¡ pyrh gSaA tSoe.My (Biosphere) ds fofHkUu Hkkxksa esa rki
vyx-vyx gksrk gSA rkiØe B.Ms leqnzksa esa –3°C, LoPN tyksa esa 0°C rFkk
lkbcksfj;k ds Hkw-Hkkxksa esa –7°C] ls Hkh uhps pyk tkrk gSA bl idkj dqN
jsfxLrkuh {ks=ksa esa fnu esa 85°C rd dk mPpre rkieku ns[kk x;k gSA iF̀oh
dh lrg ds /kjkry ls izR;sd 150 ehVj dh Å¡pkbZ ij yxHkx 1°C ds fglkc
ls rkieku de gksrk tkrk gSA ;gh dkj.k gS fd igkM+ksa ij eSnkuh bykdksa dh
vis{kk vf/kd B.M jgrh gSA rki dk tho/kkfj;ksa ij O;kid izHkko iM+rk gSA

i;kZoj.kh; dkjd
(Environmental Factors)

vtSfod dkjd tSfod dkjd
(Abiotic factors) (Biotic factors)

HkSfrd jklk;fud
(Physical) (Chemical)

rki izdk’k ty vknzZrk eǹk izokg ncko
(Temperature) (Light) (Water) (Humidity) (Soil) (Current & Pressure)

Okk;qe.Myh; xSlsa pH ek/;e ds iks"kd
(Atmospheric gases) (H+ ion concentration) (Nutrients)

ògr~~ iks"kd rRo lw{e iks"kd rRo
(Macro-nutrients) (Micro-nutrients)

fp= Ø- 1-11% Outline Classification of Environment Factors
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izR;sd izk.kh esa rkiØe] lgu'khyrk dh ,d lhek ;k ifjlj (Range) esa
gksrk gS] ftls og lgu dj ldrk gS vkSj thfor jg ldrk gSA rki-
lgu'khyrk ds vk/kkj ij izkf.k;ksa dks iF̀kqrkih (Eurythermal) rFkk ruqrkih
(Stenothermal) ds :Ik esa ck¡Vk x;k gSA os izk.kh] tks rkiØe ds yEcs ifjlj
dks lgu dj ldrs gSa] iF̀kqrkih (Eurythermal) dgykrs gSa( tSls& lkbZDyksIl]
vkWbLVj] VksM] fNidyh] euq’; vkfnA de yEcs ;k lhfer rkiØe ifjlj ;k
lgu'khyrk okys izk.kh ruqrkih (Stenothermal) dgykrs gSa] tSls& ?kksa?ks] dksjy]
nhed] eNfy;k¡ rFkk dqN jsIVhfy;k oxZ ds tUrqA

fp= Ø- 1-12% izkf.k;ksa dh dkf;Zdh ij rkiØe dk izHkko
(Effect of Temperature on Physiology of Animals)

ftl rkiØe ij izk.kh viuh thou-fØ;k,¡ n{krkiwoZd lEiUu djrk gS]
mls vuqdwyre (Optimum) rkiØe dgrs gSaA vius lgu'khyrk-ifjlj dh
U;wure lhek ds uhps rFkk mPpre lhek ds Åij izk.kh dh fØ;k,¡ eUn iM+
tkrh gSa ;k :d tkrh gSaA

og U;wure rkiØe ftl ij izk.kh vfuf'pr dky rd lfØ; voLFkk esa
jg ldrk gS] U;wure izHkkoh rkiØe (Minimum effective temperature)
dgykrk gSA lgu'khyrk ifjlj dh U;wure lhek ds uhps izk.kh fuf’Ø;rk dh
fLFkfr esa izos'k dj tkrs gSa rFkk bl fLFkfr dks 'khryu ewNkZ (Chill coma)
dgrs gSaA rkiØe dks U;wure izHkkoh lhek rd c<+kus ij izk.kh dh fØ;k,¡ fQj
ls iwoZor~ dh tk ldrh gSaA

og vf/kdre rkiØe ftl ij izk.kh vfuf'pr dky rd lfØ; voLFkk
esa jg ldrk gSa] vf/kdre izHkkoh rkiØe (Maximum effective temperature)
dgykrk gSA blls vf/kd rkiØe ij izk.kh Å"ek ewNkZ (Heat coma) dh fLFkfr
esa izos'k dj tkrk gS] ysfdu rqjUr 'khryu djus ls og fQj ls lfØ; gks
tkrk gSA

vf/kdka'kr% og rkiØe lgu'khyrk ifjlj] ftlesa izk.kh viuh thou-
fØ;k,¡ lqpk: :Ik ls pyk ldrs gSa] 10° – 37° gSaA
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1-14-1-2 rki ds izHkko (Effects of Temperature)

(i) rki dk mikip; (Metabolism) ij izHkko& lHkh tho/kkfj;ksa dh
mikip;h fØ;k,¡ ,d fof'k"V rkiØe ij gh lEiUu gksrh gSA vlerkih
(Poikilothermal or cold blooded) tUrqvksa esa rki dh mPprk ds lkFk gh
mikip; fØ;kvksa dh xfr c<+ tkrh gSA esa<+d esa rki dh vR;kf/kd deh ls
tkM+s esa lHkh mikip; fØ;k,¡ /kheh iM+us ds dkj.k gh mls 'khrdkyhu lqIr
voLFkk (Hibernation) esa tkuk iM+rk gSA blh izdkj ?kjsyw fNidfy;k¡ Hkh tkMs+
esa rki dh deh ds dkj.k lqIr voLFkk esa pyh tkrh gSaA mikip; fØ;kvksa esa
bUt+kabEl dh dk;Z{kerk Hkh rki ds mrkj-p<+ko ls izHkkfor gksrh gSA ;Ñr
(Liver) esa ik, tkus okys vkthZfut (Arginase) uked ,Utkbe dh vkthZfuu
uked ,sehuks ,sflM ij izfØ;k 17°C ls 47°C rd c<+kus ls fØ;k'khyrk de
gks tkrh gSA

(ii) rki dk o`f) vkSj fodkl ij izHkko& tho/kkfj;ksa dks lk/kkj.k
fodkl vkSj of̀) ds fy, vuqdwyre rki dh vko';drk gSA

(a) ekSyLdk lewg ds vkW;LVj (Oyster) esa rki ds rfud ifjorZu ls of̀)
dh xfr rqjUr izHkkfor gksrh gSA

(b) Mªsxu¶ykbZ (Dragonfly) dhV ij rks rki dk izHkko O;kid iSekus ij
gksrk gSA bu dhVksa dk thou-pØ mu LFkkuksa ij tgk¡ vis{kkÑr xeZ
ekSle gksrk gS] dsoy ,d o’kZ esa gh iwjk gks tkrk gSA blds foijhr
B.Ms izns'kksa esa thou-pØ iwjk djus esa nks o’kZ YkXkRks gSA

(c) blh izdkj VªkÅV (Trout) eNYkh ds v.Ms 15°C rki ij 5°C rki dh
RkqYkUkk esa YkXkHkXk Pkkj XkqUkk vfèkd RksTkh Lks o`fèn djRks gq+, fodfLkr gksrs
gSA

(d) dksjYk (Corals)& dsoy mUgha leqnzksa esa fodflr gksrs gSa] tgk¡ ty dk
rki 21°C ;k dqN Åij jgrk gSA

(iii) rki dk ySafxd ifjiDork (Sexual maturity) ij izHkko&
vyx-vyx tkfr;ksa (Species) ds ;qXedksa dh ifjiDork ,d fuf'pr rki ij
gksrh gSA blh dkj.k fofHkUu tkfr;ksa esa vyx-vyx ekSle esa iztuu gksrk gSA
tho/kkfj;kas dh iztuu {kerk Hkh rki ij fuHkZj djrh gSA

mnkgj.kkFkZ& ØksVksxksul VªsphVsjl (Chrotogonus trachytenus) dhV esa
20°C ls 30°C rkiØe ij ySafxd ifjiDork rks vk tkrh gSa] ysfdu eknk dhV
esa vf/kdre v.Mksa ds mRiknu ds fy, 20°C rki gh vuqdwyre gksrk gSA

(iv) rki dk ySafxd vuqikr (Sex Ratio) ij izHkko& dqN tUrqvksa es
rki dk izHkko ySafxd vuqikr ij iM+rk gSA ØLVsfl;k (Crustacea) oxZ MsQfu;k
(Daphnia) vkSj lkbDyksIl (Cyclops) lk/kkj.k rki ij vfu’ksdtuu
(Parthenogenesis) }kjk dsoy eknk lUrfr mRiUu djrs gSa ijUrq rki c<+us ij
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ySafxd tuu }kjk uj o eknk (Male and Female generation) nksuksa dh lUrfr
mRiUu gksrh gSA

(v) rki dk tUrqvksa ds O;ogkj (Behaviour) ij izHkko& rki lHkh
tUrqvksa ds O;ogkj dks izHkkfor djrk gSA

lkbZcsfj;k vkfn B.Ms ns'kksa esa tkM+ksa ds vkxeu ds lkFk gh fpfM+;ksa
ds >q.M xeZ izns'kksa dh vksj py nsrs gSa vkSj vizokl (Migration) djrs gSaA

dqN lk¡i] tSls& jsfVy liZ] okbij vkfn ?kksj v¡/ksjs esa Hkh vius f'kdkj
dk fcYdqy Bhd irk rki ds fofdj.k ls yxk ysrs gSaA bu lk¡iksa dk HkksTkUk
eq[;r% LrUkèkkjh LkeRkkih TkUrq gksrs gSaA vLkerkih TkUrq TkkMs+ ds vkXkeUk ds
LkkFk fUkf"Ø; gks TkkRks gS vkSj XkehZ ds fnUkksa esa fØ;k'khYk jgRks gSaA

(vi) TkUrqvksa ds forj.k (Distribution) ij rki izHkko& TkhOk TkUrqvksa
ds forj.k ij rki dk izHkko Li"V gSA vLkerkih TkUrqvksa ds forj.k ij rki
vf/kd izHkkodkjh gksrk gSA

,sVykafVd ykscLVj (Atlantic lobster) 0°C ls 17°C rd rki okys
{ks= esa gh ik;k tkrk gSA

dksjy 21°C ls de rki okys leqnzksa esa ugha ik, tkrs gSa] blfy, B.Ms
leqnzksa esa ugha feyrs gSaA

jsIVhfy;k oxZ ds vf/kdka'k tho xeZ izns'kksa eas forfjr gksrs gSaA tUrqvksa
vkSj ikS/kksa ds HkkSxksfyd forj.k ij rki ,d vfr izHkko'kkyh lhekdkjh dkjd
ds :Ik esa dk;Z djrk gSaA

(vii) rki ds dqN vU; izHkko& MªkslksfQyk (Drosophila) uked
eD[kh esa rki ls vkuqoaf'kdh izfØ;k esa thUl dk mRifjorZu gks ldrk gSA B.Ms
izns'kkas ds jgus okys tUrqvksa dk 'kkjhfjd fodkl vkSj of̀) xeZ izns'k ds tUrqvksa
ls vf/kd gksrh gSaA

(viii) 'kjhj ifjek.k ij rki dk izHkko& if{k;ksa rFkk Lru/kkfj;ksa
esa] ,d tkfr ds lnL;ksa esa xeZ izns'kksa ds fuokfl;ksa dh vis{kk B.Ms izns'kksa ds
fuokfl;ksa ds 'kjhj dk ifjek.k ¼lkbt½ cM+k gksrk gS rFkk lEcfU/kr tkfr;ksa ds
cM+s 'kjhj okys izk.kh B.Mh tyok;q esa ik, tkrs gSaA ijUrq B.Ms izns'kksa esa jgus
okys vlerkih NksVs ifjek.k ds gksrs gSaA B.Ms izns'kksa esa jgus okys Lru/kkfj;ksa ds
dku] xnZu] iw¡N rFkk ik¡o NksVs gksrs gSa rFkk lkekU;r;k lagr (Compact)
'kkjhfjd jpuk,¡ budk vfHky{k.k gksrk gSA fo'o ds fo'kkydk; tUrq izk;% B.Ms
izns'kksa esa gh feyrs gSaA

(ix) o.kZ (Colouration) ij izHkko& tho/kkfj;ksa ds jax ij Hkh rki dk
izHkko iMrk gSA >haxk eN+yh (Prawn) dk jax rki ds c<+us ij gYdk gksrk
tkrk gSA okfdax fLVd (Walking stick) dhV 25°C ij Hkwjs jax dk rFkk 15°C
ij dkys jax dk fn[kkbZ iM+rk gSA
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(x) okrkoj.k dh vknzZrk ij rki dk izHkko (Effect of
Temperature on Humidity)& izk;% ns[kk x;k gS fd vknzZrk (Humidity) ,oa
izdk'k ds lkFk rkiØe dqN izkf.k;ksa ds jatu (Colouration) dks izHkkfor djrk
gSA B.Ms o 'kq’d izns'kksa ds fuokfl;ksa dh vis{kk m’.k dfVcU/k esa ik, tkus okys
Lru/kkjh] i{kh rFkk dhV vf/kd xgjs jaxksa dks /kkj.k djrs gSa rFkk buesa vf/kd
o.kZd ik, tkrs gSaA

(xi) pØkUrj.k (Cyclomorphosis)& dqN Iyodh; izkf.k;ksa esa o’kZ dh
_rqvksa ds lkFk-lkFk 'kkjhfjd :Ik esa ifjorZu gksrk gSA mnkgj.kr;k]
DysMkslsjk (Cladocera) izkf.k;ksa dk flj lnhZ esa xksykdkj gksrk gSA olUr
_rq esa bl ij f'kjL=k.k (Helmet) tSlk ,d NksVk cfgfuZos'k (Projection)
curk gS] tks xzh’e _rq esa vf/kdre cM+k gks tkrk gSA 'kjn _rq esa ;g
cfgfuZos'k NksVk gks tkrk gS rFkk lnhZ izkjEHk gksrs gh gsyesV lekIr gksdj flj
dk xksykdkj :Ik iqu% izkIr dj fy;k tkrk gSA bl izdkj ds vkdkfjdh;
ifjorZu dks pØkUrj.k (Cyclomorphosis) dgk x;k gSA

MªkslsfQyk esySuksxSLVj (Drosophila melanogaster) esa rkiØe us=ksa
esa Qydksa dh la[;k dks] vo'ks"kh us=ksa dh lkbt dks rFkk vf/kla[;
(Supernumerary) Vk¡xksa dh mifLFkfr ;k vuqifLFkfr dks izHkkfor djrk gSA

(xii) vk;q (Longivity)& xeZ izns'kksa esa jgus okys izkf.k;ksa dh vis{kk
B.Ms izns'kksa esa ik, tkus okys izk.kh nh?kkZ;q gksrs gSa] ,slh ekU;rk gSaA

izdk'k dk eq[; L=ksr lw;Z gh gS] ftlls fofdj.k }kjk ÅtkZ izkIr djds
ikS/ks Hkkstu cukrs gSaA okLro esa izdk'k }kjk la'ysf"kr ÅtkZ gh lHkh tho/kkfj;ksa
ds thou dk ewyHkwr vk/kkj gSA lk/kkj.kr% ge vk¡[k ls fn[kus okyh cSaxuh uhyh]
vklekuh uhyh] gjh] ihyh] ukjaxh rFkk yky jaxksa dh fdj.kksa dks gh izdk'k
dgrs gSaA ijUrq okLro esa] lw;Z ds izdk'k esa vusdksa vU; fdj.ksa Hkh lfEefyr
jgrh gSaA dkWfLed fdj.ksa (Cosmic rays)] xkek o X-fdj.ksa (Gama and X-
rays)] vYVªkokbysV ¼ijkcSaxuh½] bUÝk-jsM fdj.ksa] rki rjaxs (Heat waves)]
fo|qr pqEcdh; rjaxsa vkfn Hkh lw;Z ls iF̀oh ij fujUrj fofdfjr gksrh jgrh gSaA
ijUrq tho-oSKkfudksa ds fy, eq[;r% vk¡[kksa ls fn[kus okyh lrjaxh fdj.ksa]
bUÝk-jsM rFkk vYVªk-okbysV fdj.ksa gh egRoiw.kZ gSaA

1-14-1-3 izdk’k ds izHkko (Effects of Light)

izdk'k Hkh rki ds leku ,d vfr egRoiw.kZ HkkSfrd dkjd gSA fo'o ds lHkh
tho/kkfj;ksa dk Hkkstu ikS/kksa ls izdk'k la'ys"k.k }kjk gh izkIr gksrk gSaA blds
vfrfjDr tUrqvksa vkSj ouLifr;ksa dh vusdksa tSfod fØ;kvksa ij izdk'k dk lh/kk
izHkko fuEukuqlkj iM+rk gSa&

(i) izdk’k dk mikip; ij izHkko& gfjr ikS/kksa esa izdk'k-la'ys"k.k izdk'k
dh mifLFkfr esa gh gks ldrk gS vFkkZr Hkkstu fuekZ.k dh mikip;
fØ;kvksa ds fy, izdk'k ,d vko';d dkjd gSaA blh izdkj fofHkUu
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tUrqvksa esa ,UtkbEl dh dkf;Zdh (Enzymatic-metabolism)] yo.kksa
dh ?kqyu'khyrk rFkk xSlksa dh vuqfØ;k ij Hkh izdk'k dh rhozrk dk
lh/kk izHkko gksrk gSA izdk'k dh rhozrk c<+us ij fofHkUu ,UtkbEl dh
fØ;k rhoz gks tkrh gS vkSj yo.kksa dh ?kqyu'khyrk Hkh c<+ tkrh gSA
ijUrq xSlksa dh ?kqyu'khyrk ij izdk'k dh rhozrk dk foijhr izHkko
iM+rk gSaA

(ii) izdk’k dk tUrqvksa ds jatu vkSj 'kjhj&jpuk ij izHkko& xqQkvksa
(Caves) esa jgus okys tUrqvksa esa izdk'k dh vuqifLFkfr ds dkj.k mudh
Ropk jaxghu gks tkrh gS vkSj budh vk¡[ks a Hkh yxHkx fuf’Ø; vo'ks"kh
(Vestigeal) :Ik esa jg tkrh gSA Hkwe.My ds fofHkUu Hkkxks a esa izdk'k dh
rhozrk dh fHkUurk ds dkj.k tUrqvksa ds vfHkjatu (Colouration) esa Hkh
fHkUurk vk tkrh gSA xgjs leqnz esa tgk¡ izdk'k ugha gksrk gS] vf/kdrj
tUrq vU/ks gksrs gSaA vr% izdk'k fo'ks"kdj Ropk ds jaxksa vkSj vk¡[kksa dh
jpuk ij fo'ks’k izHkko Mkyrk gSaA

(iii) izdk’k dk o`f) vkSj ifjorZu ij izHkko& lkYeksu eNyh ds ykokZ
(Salmon’s larva) rhoz izdk'k esa rsth ls of̀) djrs gq, ifjof/kZr gksrs gSa]
ijUrq v¡/ksjs ;k efUne izdk'k esa budk ifjo/kZu :d tkrk gS vkSj èR;q
nj c<+ tkrh gSa] ijUrq ekbVhyl (Mytilus) ,oa dqN vU; ekSyLdk esa
rhoz izdk'k dk ifjo/kZu vkSj of̀) ij foijhr izHkko gksrk gSA

(iv) izdk’k dk izpyu (Locomotion) ij izHkko& tUrqvksa dh izpyu dh
fØ;k ij izdk'k ds izHkko dks izdk'k xfrØe (Photokinesis) dgrs
gSA ;g izHkko fo'ks"kdj NksVs tUrqvksa ij vf/kd Li’V gksrk gSA
fiuksFkhjl dsdM+s ds ykokZ izdk'k dh rhozrk c<+kus ij vf/kd rhoz
izpyu djrs gSa vkSj rhozrk ?kVkus ij vfr /kheh xfr ls pyrs gSaA
fVfÏ;ksa (Locusts) ds >q.M cknyksa }kjk izdk'k vo#) gksrs gh mM+ku
cUn dj nsrs gSa vkSj ckny gVus ij nqckjk mM+uk 'kq: dj nsrs gSaA

(v) izdk’k dk mikip; (Metabolism) ij izHkko& izdk'k miki;p dks
Hkh izHkkfor djrk gSA bldk loksZRre mnkgj.k izdk'k la'ys"k.k gS]
ftlesa izdk'k dh mifLFkfr vko';d gSA izkf.k;ksa esa o.kZ dk mRiknu
gksrk gS vkSj vfHkjatu fodflr gksuk Hkh mikip; ij izdk'k ds ÁHkko
dk mnkgj.k gSA

(vi) n`f"V (Vision) ij izdk’k dk izHkko& izk.kh esa nf̀’V laosnh vax
fodflr gksuk okrkoj.k esa miyC/k izdk'k dh rhozrk ij fuHkZj djrk gSA
leqnz dh xgjkb;ks a rFkk xqQkvksa esa jgus okys izkf.k;ksa ds us= vo'ks"kh
vkSj foyqIr gks tkrs gSaA dbZ eNfy;ksa ,oa ØLVªsf'k;ULk ds us=ksa esa
'kykdkvksa (Rods)] 'kadqvksa (Cones) ,oa o.kZdksa dk fo'ks"k lek;kstu
gksrk gS] rkfd os 500-700 ehVj rd dh xgjkbZ rd Hkh] tgk¡ izdk'k
cgqr de gksrk gS] oLrqvksa dks ns[k ldasA dbZ eNfy;ksa esa vUr%lihZ us=
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(Telescopic eyes) gksrs gSaA mYyw] ykWfjl vkfn dqN LFkyh; izkf.k;ksa esa
Hkh cM+s o mHkjs gq, us= ik, tkrs gSa] rkfd os jkr esa ns[k ldasA

(vii) QksVksihfj;MhflVh (Photoperiodicity)& izÑfr esa dbZ HkkSfrd pØ
(Rhythms) izdk'k ls lEcfU/kr gksrs gSaA ;g Hkyh izdkj fofnr gS fd
izdk'k ,oa va/ksjs dh nSfud pØ TkYk esa ,Oka FkYk ij ikSèkksa dh fØ;kvksa
dks fUk;fU«kRk djRkh gSa RkFkk nSfUkd vof/k (Length of day) Hkh dbZ
fØ;kvksa dks fu;fU=r djrh gSA nSfud vof/k dk fu;U=.kdkjh izHkko
QksVksihfj;ksfMflVh dgykrk gSA dbZ if{k;ksa ,oa Lru/kkfj;ksa ds tuu-pØ]
izokl (Migration)] ijksa rFkk ckyksa esa _rqfu"B ifjorZu] fnupjrk]
jkf=pjrk] funzk bR;kfn nhfIrdkfyd fØ;kvksa ds gh mnkgj.k gSaA

(viii) izdk’k ds vU; izHkko–
(i) vusdksa ikS/kksa ij izdk'k-dk;Zdkyrk (Photoperiodism) dk izHkko

gksrk gSA dqN Qlyksa ds fy, yEck izdk'k-dk;Zdky vko';d gS]
ijUrq vU; Qlyksa dks vYi izdk'k-dk;Zdky dh vko';drk gksrh
gSA blh dkj.k vyx-vyx ekSle esa izdk'k ek«kk ¼dkYk½ Hkh fHkUUk
-fHkUUk gksRkh gSaA bLkfYk, vyx-vyx ekSle esa vyx-vyx Ádkj
dh QLkYksa gksrh gSA dqN ikSËks fTkUgsa vYIk-Ádk'k pkfg,] tSls&
dkWlekWl] lks;kchu vkfn y?kq-fnolh; (Short-day length) rFkk
dqN ikS/ks ftUgsa vf/kd izdk'k pkfg, tSls ewyh] lykn vkfn fn?kZ-
fnolh; (Long-day length) ikS/ks dgykrs gSaA izdk'k-dk;Zdkyrk
ij ikS/ks esa of̀) gkWjeksu] ftls ¶yksjkstu dgrs gSa] dh mRrstuk
fuHkZj djrh gSaA ;gh gkWjeksu ikS/kksa dks of̀) fcUnq dh vksj vxzflr
djrk gS rFkk iq’iksa dks f[kyus ds fy, izsfjr djrk gSA izdk'k ds
izHkko dk Qlyksa ds fy, vR;kf/kd vkfFkZd egRo gSA izpqj
mRiknu ds fy, izdk'k-dk;Zdkyrk vkSj y?kq-fnolrk ;k nh?kZ-
fnolrk dk Kku gksuk vko';d gSA blh vk/kkj ij iku ds ihys
iRrksa dk mRiknu djds mUgsa gjs iku dh rqyuk esa vf/kd vkfFkZd
ykHk ij cspk tkrk gSA

(ii) fofHkUu tUrqvksa dk 'kjhj ;|fi Ropk }kjk lqjf{kr jgrk gS] fQj
Hkh izdk'k dh dqN ek=k Ropk Hksndj thonzO; (Protoplasm) esa
izfo’V gksdj vusdksa izHkko Mkyrh gSA lk/kkj.kr% izdk'k fdj.ksa
thonzO;] mRrstuk] fØ;k'khyrk vkSj rki c<+k nsrh gSa] ijUrq
vYVªkokbysV fdj.kksa ls tho/kkfj;ksa ds Mh-,u-,- esa mRifjorZu
¼E;wVs'ku½ Hkh lEHko gSA

1-14-1-4 ty (Water)

iF̀oh dk yxHkx 73 izfr'kr Hkkx ty Lkss <dk gqvk gS vkSj leLr tSo
Hkwe.My (Biosphere) ds tho/kkfj;ksa ds fy, lh/ks ;k ijks{k :Ik ls ty dk
cgqqr egRo gSA okLro esa fcuk ty ds thou lEHko ugha gSA oSls Hkh tUrqvksa dk
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lcls cM+k izkÑfrd fuokl ty esa gSA iF̀oh ij ty dk forj.k lc
txg ,dleku ugha gSA dgha-dgha ij ty L=ksrksa dh xgjkbZ ,d ehVj Hkh ugha
gS] tcfd fo'o ds dqN leqnz 9750 ehVj ¼;k yxHkx 7 ehy½ rd xgjs gSaA
nqfu;k ds lHkh leqnz ,d nwljs ls feys gq, gSa vkSj mudh lkjh tyjkf'k Fky ls
yxHkx 300 xquk vf/kd tSo-vkokl (Habitat) dk fuekZ.k djrh gSA leqnzksa ds
lHkh Hkkxksa vkSj xgjkb;ksa esa dksbZ u dksbZ tho/kkfj;ksa dk lewg vo'; ik;k tkrk
gSA iF̀oh ds LoPN ty ds L=ksr] ftuesa iks[kj] >hysa] ufn;k¡ vkfn lfEefyr gSa]
rqyukRed :Ik ls cgqr NksVs gSaA

ty ds fof’k"V xq.k& ty esa dqN fo'ks"k xq.k gksrs gSa] ftlds
dkj.k ;g thou dks rqyukRed :Ik ls vf/kd izHkkfor djrk gSA blds HkkSfrd
xq.kksa esa gok ls vf/kd HkkjhIkUk] ikjnf'kZrk] ylhykiu (Viscosity) rFkk rki
lEcU/kh mYys[kuh; xq.k cgqr egRoiw.kZ gSA fofHkUu ;kSfxd ty esa vklkuh ls
folfjr gks tkrs gSa] D;ksafd ty ,d loZ?kksyd gS] ty rki dk dqpkyd gSa
vkSj m’ek dk laxzg djrk gSA vf/kd Iykodrk ds dkj.k ty esa fofHkUu izk.kh
lqfo/kkiwoZd rSj ldrs gSa vkSj ikjn'khZ gksus ls tyh; izk.kh ljyrkiwoZd ns[k
ldrs gaSA ty dh vR;kf/kd “k;kurk (Viscosity) Lora= fopj.k esa cgqr vf/kd
lgk;d gSA bl xq.k ds dkj.k izkf.k;ksa dks 'kkjhfjd pksV dk dksbZ [krjk ugha
jgrk gSA

i`Fkqtyh; vkSj ruqtyh; tho& izR;sd izk.kh dks ty dh vko';drk
gksrh gSA blfy, izkf.k;ksa dk forj.k ty dh miyC/krk ij fuHkZj djrk gSA
miyC/k ty ds ifjek.k dh nf̀’V ls iF̀kqtyh; (Euryhydric) izkf.k;ksa dk
lgu'khyrk ifjlj foLr̀r gksrk gS] tcfd ruqtyh; (Stenohydric) izkf.k;ksa esa
ty ds fy, lgu'khyrk ifjlj ladh.kZ gksrk gSA Fky ij ikS/kksa dk forj.k
izR;{k :Ik ls ty dh miyC/krk ij fuHkZj djrk gSA fo'ks"k izdkj dh ouLifr]
fo'ks"k izdkj ds tUrqvksa dk laHkj.k djrh gSA blfy, LFkyh; tUrqvksa ds forj.k
esa Hkh vizR;{k :Ik ls ty dh miyC/krk dk egRo gksrk gSA

ty dh miyC/krk vkSj ck;kse (Availability of Water and
Biome)

{ks= fo'ks"k esa ty dh miyC/krk o"kkZ ds ifjek.k] vknzZrk rFkk ènzk ds izdkj ij
fuHkZj djrh gSA okf"kZd o"kkZ ds vk/kkj ij Fkyh; vkokl dks fuEu izdkj ds
fofHkUu ck;kse (Biomes) esa foHkDr fd;k x;k gS&

0** – 10** okf"kZd o"kkZ & e:LFky

10** – 30** okf"kZd o"kkZ & ?kklLFky] lokuk ;k [kqyh ouLFkyh

30** – 40** okf"kZd o"kkZ & m’.k dfVcU/kh;

50** ls mij okf"kZd o"kkZ & ue ou
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ikS/kksa ds fy, miyC/k ty dh ek=k dsoy okf’kZd o’kkZ dh ek=k ij gh
fuHkZj ugha djrh] cYdh ènk dh ty/kkj.k-{kerk (Water-retaining capacity)
ij Hkh fuHkZj djrh gSA ènk dh ty/kkj.k-{kerk ènk ds izdkj ij fuHkZj djrh
gSaA

1- ty ds rki lEcU/kh xq.k (Temperature Related Characters of
Water)& leqnzh ty dk fgekad (Freezing point)1.9°C gksrk gS]
ftldk B.Ms izns'kksa esa tkM+s esa fo'ks’k ykHk gksrk gSA pw¡fd ty 4°C ij
lcls vf/kd ?kuRo /kkj.k djrk gSa] vr% leqnz dh Åijh lrg ij cQZ
teus ij Hkh 4°C rki okyk ty vis{kkÑr vf/kd Hkkj ds dkj.k uhps
ry esa pyk tkrk gS vkSj cQZ ds fge[k.M Åij ty dh lrg ij rSjrs
jgrs gSaA vr% tSfod fØ;kvksa ds fy, mi;qDr ty miyC/k jgrk gS vkSj
izk.kh tedj u’V gksus ds [krjs ls cps jgrs gSaA

2- ty dh mPp rkixzkfgrk (Heat Holding Capacity)& ,d xzke
ty ,d dSyksjh Å’ek /kkj.k djrk gSA okrkoj.k ds rkiØe dks fLFkj
j[kus esa ty lgk;d gksrk gSA leqnz o >hyksa dk rkieku ty dh mPp
rkixzkfgrk ds dkj.k gh fLFkj jgrk gSA blh izdkj ekuo ds 'kjhj dk
rkieku fLFkj gksuk Hkh ty ds eq[;r% blh xq.k ds Åij fuHkZj djrk
gSA

3- leqnzh ty dk [kkjkiu (Salinity of Marine Water)& leqnzh ty
dk [kkjkiu lHkh txg yxHkx 3-5 izfr'kr jgrk gSA leku [kkjsiu ds
dkj.k gh tUrqvksa dk fo'kky {ks= esa forj.k lEHko gksrk gSA

fofHkUu izdkj ds tyksa esa fofHkUu yo.kksa ds vk;uksa dh lkUnzrk
fuEUkkuqlkj gksrh gS&

lkj.kh Ø- 1-1% fofHkUu lkUnzrk

(Different Concentration of Na+, K+, Ca++, Mg++, Cl–, SO4– –, CO3–,)
(gm/l esa O;Dr½

Øekad ty dqy

lkUnzrk
Na+ K+ Ca++ Mg++ Cl– SO4- - CO3- -

1 eǹq ty

(Soft water)
0.065/l 0.016 - 0.01 0.005 0.019 0.007 0.012

2 dBksj ty

(Hard water)
0.301/l 0.021 0.016 0.06 0.014 0.041 0.025 0.119

3 leqnzh ty

(Sea water)
34.85/l 10.5 0.3 0.4 1.27 18.98 2.65 0.71

4 ued dh >hyksa

(Salt lakes)
dk ty

197/l 65.5 3.8 0.065 4.47 110.08 13.0 -
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4- ty dk loZ foyk;d ¼Universal solvent½& xq.k Hkh vfr mi;ksxh gSA
[kk| inkFkZ] [kfut vkSj fHkUu xSlsa ty esa ?kqydj gh thonzO; esa izfo"V
gksrh gSA ty ls vPNk dksbZ vU; foyk;d ugha gSA ty esa O2 ?kqys gksus
ds dkj.k eRL; vkfn tyh; izk.kh ty esa thfor jg ikrs gSaA

i;kZoj.k esa ok;q esa lkUnzrk ds vk/kkj ij gh ty esa xSlksa
dh ?kqyu'khyrk o larÌrrk gksrh gSA tSlk fd vxz lkj.kh ls Li"V gS
fd ok;qe.Myh; o tyh; lkUnzrk ds chp ,d lkeatL;rk LFkkfir gks
tkrh gSA

lkj.kh Ø- 1-2% LkkEkTkL; lkUnzrk (Equilibrium Concentration)

Øekad xSl
(Gas)

Okk;qe.Mhyh;
lkUnzrk

(Atm. Conc.)

ty Eksa lar`Irrk
(Saturtion in Water)

1- O2 210 cc/ l 21% 7 cc/ l 32.9%

2- N2 780 cc/ l 78% 14 cc/ l 65.7%

3- CO2 0.3cc/ l 0.03% 0.3 cc/ l 1.4%

mi;ZqDr lkj.kh ls ;g Hkh Kkr gksrk gS fd os xSlsa ty esa ljyrk ls
vf/kd foy; gks tkrh gSa tks fd thou ds fy, vko';d gksrh gSaA

5- fofHkUu vaxksa esa vko';d rRoksa dk laogu (Transport) ty ds ek/;e
ls gh gksrk gsA feêh esa mifLFkr [kfut [kk| inkFkZ ty esa ?kqydj gh
ikS/kksa ds vaxksa esa igq¡prs gSA okrkoj.k ls vtSfod inkFkZ ikfjfLFkfrdh;
ra= ¼Ecosystem½ ds tSfod Hkkx esa ty esa ?kqydj foy;u ds :Ik esa
izos'k djrs gSaA

6- ty dk mPp i`"Bh; ruko ¼Surface tension½ tho/kkfj;ksa ds fy,
egRoiw.kZ gksrk gs rFkk Hkwfexr tyjkf'k dks Hkh lqjf{kr cuk, j[kus esa
lgk;d gksrk gSA i`’Bh; ruko fofHkUu vkUrfjd dkf;Zdh ¼Internal
physiology½ rFkk tSo jklk;fud fØ;kvksa ¼Biochemical reactions½ ij
xEHkhj izHkko Mkyrk gSA

ty ds izHkko (Effect of Water)

¼i½ ty tho/kkfj;ksa dks vusdksa izdkj ls izHkkfor djrk gSA jsfxLrkuh
¼e:LFkyh;½ {ks=ksa esa ty dh deh ds dkj.k tUrqvksa vkSj ikS/kksa esa ty-
laj{k.k ¼Water-conservation½ ds fy, vusdksa vuqdwyu ik, tkrs gSa]
ftUgsa e:LFkyh; vuqdwyu ¼Desert adaptation½ dgrs gSaA

¼ii½ tUrqvksa dk HkkSxksfyd forj.k Hkh ty ls izHkkfor gSA

¼iii½ dqN LFkyh; tUrq i;kZIr ty esa gh iztuu] ifjo/kZu vkSj of̀) djrs gSaA

vr% esa<d & tSls izk.kh dk iztuu o’kkZ ij gh fuHkZj jgrk gSaA
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1-14-1-5 vknzZrk (Humidity)

vknZzrk dk lkekU; vfHkizk; ok;q esa mifLFkr ty-ok’i dh ek=k ls gksrk gSA
bls nks izdkj ls n'kkZ;k tkrk gS&

(i) lEiw.kZ vknZzrk (Absolute humidity)] rFkk

(ii) lkis{k vknzZrk (Relative humidity)

¼i½ lEiw.kZ vknzZrk ¼Absolute humidity½& ,d fn, gq, LFkku ij ok;q
dh izfr bdkbZ esa mifLFkr ty-ok’Ik dh ek=k dk Hkkj lEiw.kZ vknzZrk
dgykrh gSA

¼ii½ lkis{k vknZzrk ¼Relative humidity½& lkis{k vknZzrk dks leku rki
vkSj nkc ij larÌr fcUnq dh vknZzrk dh rqyuk esa fdlh LFkku ;k ekSle
esa ok;q esa ty-ok’Ik dh okLrfod izfr'kr ek=k n'kkZrh gSA

Lkkis{k vknzZrk gh fof'k’V izdkj dh ouLifr vkSj tho-tUrqvksa dh
miyfC/k vkSj forj.k dks fu/kkZfjr djrh gS&

1- mHk;thoh izk.kh ¼Ambhibians½& ePNj vkSj Hkwfexr vd'ks:d
izk.kh vknzZrk dh mifLFkfr o vuqifLFkfr ls vR;kf/kd izHkkfor gksrs
gSaA

2- dbZ izkf.k;ksa esa vknzZrk ds fy, Li"V lgu’khyrk lhek,¡ Hkh
ikbZ tkrh gSaA mnkgj.kkFkZ& ¼i½ ysfiLek ¼Lepisma½ uked dhV ftls
vaxzsth esa flYoj fQ'k ¼Silver fish½ dgrs gSa] ds iztuu ds fy, 80
izfr'kr ls 90 izfr'kr visf{kr vknzZrk vuqdwyre ifjfLFkfr gksrh
gSA ¼ii½ vkisf{kr vknZzrk esa of̀) dj nsus ls Vªkbcksfy;e ¼Tribolium½

uked laxzfgr vukt ds Hk̀ax ¼Grain beetle½ esa fMEHkd voLFkk
¼Larval stage½ dk ifjo/kZu rst gksrk gSA

3- ykokZ ¼Larva½& ;fn uotkr ykokZ ¼Larva½ dks 70 izfr'kr ls
de vkisf{kr vknZzrk feys rks ;s ej tkrs gSaA ;fn budh lrg ,d
ckj xhyh gks tk, rc ;s ej tkrs gSaA vkisf{kd vknzZrk esa of̀) dj
nsus ls Vªkbcksfy;e ¼Tribolium½ uked vkVs ds Hk̀ax ¼Flour beetle½
esa fMaHkd voLFkk dk ifjo/kZu rst gks tkrk gSA leqfpr vkisf{kd
vknzZrk ls mŸkjthfork Hkh c<+ tkrh gSA 70 izfr'kr rd dh
vkisf{kd vknZzrkvksa }kjk v.Ms rFkk I;wik voLFkkvksa dh mŸkjthfork
dqN gh izHkkfor gksrh gSA 80 izfr'kr ls Åij okyh vknZzrkvksa ij
v.Mksa rFkk I;wik dh thou-{kerk vR;f/kd de gks tkrh gSA

1-14-1-6 e`nzk ;k feêh (Soil)

Tky] ok;q vkSj rst rki vkfn dh Hkk¡fr ènk ;k feêh Hkh tho/kkfj;ksa ds fy,
ije vko';d dkjd gSA vf/kdka'k ouLifr vkSj tUrqvksa dk feêh esa LFkk;h
fuokl gSaA
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lk/kkj.kr% iF̀oh dh Åijh lrg dks ènk ;k feêh dgrs gSaA ijUrq Åijh
ijr ds vfrfjDr feêh ds fuekZ.k esa ekSle] dkcZfud inkFkksZ vkSj tho/kkfj;ksa dk
Hkh egRoiw.kZ ;ksxnku gksrk gSA vr% feêh dks lgh :Ik esa bl izdkj ifjHkkf’kr
fd;k tk ldrk gS&

ÞiF̀oh dh lcls Åijh lrg dh ijrksa dks ènk ;k feêh dgrs gSa] ftldk
fuekZ.k feêh ls Bhd uhps fLFkr pêkuksa ds fo?kVu vkSj mu ij dkcZfud inkFkkasZ
vkSj lw{e tho/kkfj;ksa dh fujUrj vuqfØ;k ¼Interaction½ ds QyLo:Ik gksrk gS
rFkk ftlesa vf/kdka'k ouLifr;k¡ vkSj tUrq LFkk;h :Ik ls fuokl djrs gSaAÞ

e`nk dk fuekZ.k (Formation of Soil)

okLro esa ènk dk fuekZ.k ,d tfVy izkÑfrd izfØ;k gS] ftLkesa vusdksa ;kfU=d
¼Mechanical½ dkjdksa ds lkFk lw{e thoksa] tSls cSDVhfj;k vkSj dod dk tSfod
fØ;kvksa esa egRoiw.kZ ;ksxnku gksrk gSA iF̀oh dh lcls Åijh pêkuksa ds [kfut
inkFkZ lEHkor;k vkWDlhdj.k dh izfØ;k ls fo?kfVr gksrs gaSA dkcZu
Mk;vWDlkbM ¼CO2½ pêkuksa dks fo?kfVr djus esa vR;kf/kd egRoiw.kZ dkjd
ds :Ik esa ekuh tkrh gSA fo?kfVr pêkuksa ij ty ds ek/;e ls jklk;fud
fØ;kvksa dks izksRlkgu feyrk gSA rki dk mrkj-p<ko Hkh jklk;fud fØ;kvksa dks
izsfjr djds pêkuksa ds fo?kVu dks ;ksxnku nsrk gSA bl izdkj pêkuksa ds
[kfutksa ds NksVs-NksVs d.kksa ij cSDVhfj;k vkSj ykbdsUl ¼Lichens½ ¼dod vkSj
'kSoky ls cuk ikS/kk½ fodflr gksdj vU; tho/kkfj;ksa ds fodkl dk ekxZ iz'kLr
djrs gSaA dspq,] du[ktwjk rFkk fcyksa esa jgus okys izk.kh ¼Burrows½ feêh dks
myV-iyV djds feêh esa ok;q izfo’V djkrs gSa vkSj èr ikS/ks] ifRr;ksa vkSj vU;
dkcZfud inkFkksZ ¼Humus½ dks feêh esa feykdj feJ.k rS;kj djus esa Hkh lgk;d
gSA

e`nk ifjPNsfndk (Soil Profile)

ènk dh mnxz ¼Vertical½ dkV esa Lrjksaa dk ,d fo'ks"k Øe fn[kkbZ nsrk gS] ftUgsa
laLrj ¼Horizons½ dgrs gSaA lrg ls uhps dh vksj laLrjksa dk ;g Øe ènk
ifjPNsfndk dgykrk gSA ènk ifjPNsfndk esa fuEu laLrj ns[ks tk ldrs gSa&

1- {kSfrftd ;k A-laLrj& ;g ènk dk lcls Åijh Hkkx gS ftlesa
ouLifr mxrh gS vkSj ;g tSfod fØ;kvksa dk eq[; LFkku gSA bldk jax
xgjk dkyk gksrk gS vkSj blesa èr dkcZfud inkFkZ ;k g;wel ¼Humus½
vR;f/kd ek=k esa ikbZ tkrh gS] bls dbZ ijrksa esa fOkHkkftr fd;k tk
ldrk gS&

A-OO lcls Åijh ijr gS] ftlesa fxjh gqbZ ifŸk;k¡ vkSj dkcZfud
vo'ks"k gksrk gS tks fd vkaf'kd :Ik ls fo?kfVr gksrk gSA ¼;gk¡ O dk
vFkZ Organic ls gSa]½A A-OO ds uhps A-O ijr ikbZ tkrh gSA blesa
dkcZfud inkFkZ fo?kVu dh fofHkUu izkoLFkkvks esa ik;k tkrk gSA blesa
lw{etho tSls thok.kq] dod ,fDVuksekbZflVht ik, tkrs gSaA
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2- A-laLrj ¼A-horizon½& ;g [kfut laLrj gksrk gSA pw¡fd bl laLrj
esa ?kqyu'khy yo.k Dys ;k Al vkfn fuEu fn'kk dh vksj de gksrs pys
tkrs gS] vr% bls ,sY;wfo,'ku ;k fo{kkfyr ¼Alluviation½ {ks= Hkh dgrs
gSA bldh Åijh ijrksa ds uhps [kfut inkFkksZ dh ijr gksrh gS] ftls
fQj ls fofHkUu miLrjksa A1] A2 vkSj A3 es foHkkftr fd;k tk ldrk
gSA bls g;wfed vFkok eSysuhÑr {ks= (Humic or melanized) dgrs
gSaA ;g xgjs Hkwjs vFkok dkys jax dk Lrj gksrk gSA A2laLrj dqN
jklk;fud ;kSfxd vkSj dkcZfud inkFkkasZ ds uhps dh ijrksa esa fjlkus ds
dkj.k gYds jax dk gksrk gSA bls iksMkslksfyd vFkok ,sY;wfo;y {ks=
(Podosolic or Alluvial zone) dgrs gSA A3 ¼ijr½ cgq/kk ugha ik;h
tkrh gS vkSj tc mifLFkfr gksrh gS rks A o B ds chp e/;orhZ dk dke
djrh gSA

fp= Ø- 1-13% ,d O;kid ou dh e`nk ifjPNsfndk ds fofHkUUk {ks=
(Various areas of a soil profile of a tropical forest)

3- B-laLrj& ;s A-laLrj ds uhps ik;k tkrk gSA blesa ènk o g;wel ds
lkFk yksgk vkSj ,sY;wehfu;e ;kSfxd Hkh ik, tkrs gSA bls Hkh B1] B2 o
B3 ijrksa esa foHkkftr fd;k tk ldrk gSA B2] B dh vaUroZrhZ gS]
ysfdu ;g B rqYkUkk Eksa A ls T;knk feyrh gSA B2 xgjs jax dk Lrj gSA
blesa xq#Roh; ty }kjk yk, x, fo?kfVr inkFkZ (Leached material)
dh vf/kdre ek=k ikbZ tkrh gSA B3 laLrj esa dqN fo{kfyr inkFkksZ a ds
lkFk pêkuksa ds VqdM+s Hkh gksrs gSaA feêh ds A vkSj B-laLrj
feydj ;FkkFkZ ènk (True soil) ;k lksye (Solum) dgykrs gSaA

4- C-laLrj& ;g Lrj vDlj eksVk gksrk gS o cM+s vkdkj ds fo?kfVr
(Weathered) [kfut inkFkZ dk cuk gksrk gSA
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5- D-laLrj& ;g ènk ifjPNsfndk dk lcls uhps dk laLrj gSA ;g
pêkuksa dk cuk gksrk gSA ¼fp= 1-13½

feêh ds izdkj ,oa lajpuk (Types and Constitutions of Soil)

feêh ds eq[; inkFkkasZ esa pêkuksa ls fo?kfVr [kfut] tho/kkfj;ksa ls fufeZr
dkcZfud inkFkZ] ty vkSj ok;q gksrs gSaA feêh dh lja/kzrk (Porousness) [kfut
d.kksa ds vkdkj vkSj laxBu ij fuHkZj djrh gS vkSj ty laxzg.k {kerk fo?kfVr
inkFkksZ a ds vuqikr ij vk/kkfjr gksrh gSA lk/kkj.k% feêh fuEu rhu izdkj dh
gksrh gS&

1- fpduh feêh (Clay soil)& bl feêh esa ,sY;wfefu;e flfydsV ds vfr
lw{e d.k gksrs gSa] ftuds dkj.k ;g fpduh vkSj vf/kd ty /kkj.k
'kfDr okyh feêh dgykrh gSA blesa Dys ;k ,sY;wfefu;e flfydsV 30
izfr'kr ls vf/kd gksrk gSA

2- nqeV feêh (Loamy soil)& ;g cyqbZ (Sandy) vkSj fPkduh feêh ds
yxHkx cjkcj ek=k ds feJ.k ls cuus ds dkj.k nksuksa ds chp ds xq.kksa
dks n'kkZrh gSA bl feêh esa ty laxzg 'kfDr fpduh feêh ls de] ijUrq
cyqbZ feêh ls vf/kd gksrh gSA

3- cyqbZ feêh (Sandy soil)& bl feêh esa jsr ;k ckyw (Sand)] dk
vR;kf/kd izfr'kr gksrk gSA blesa yxHkx 70 ls 80 izfr'kr rd jsr vkSj
yxHkx 10 izfr'kr ,sY;wfefu;e flfydsV vkSj 10 izfr'kr flYV (Silt)
ds d.k gksrs gSaA jsr dh vf/kdrk ds dkj.k bldh ty laxzg 'kfDr
vfr{kh.k gksrh gSA vr% iks’kd rRo Hkh vis{kkÑr de gksrs gaSaA

e`nk oxhZdj.k dh vUrjkZ"Vªh; iz.kkyh (International System
of Soil Classification)

e`nk lajpuk (Soil Texture)

Ø-l- [kfut e`nzk ds izdkj
(Types of Soil)

d.kksa dk O;kl (Diameter of
Particles)

1- ctjh (Gravel) 5-000 feeh- ls vf/kd

2- ckjhd ctjh (Thin Gravel) 2-000 & 5-000 feeh-

3- eksVh ckyw (Coarse sand) 0-2 & 2-000 feeh-

4- Ckkjhd ckyw (Fine sand) 0-02 & 0-2000 feeh-

5- flYV (Silt) 0-002 & 0-02 feeh-

6- fpduh feêh (Clay) 0-002 feeh- ls de

g;wel& feêh dk fo'ks’k egRoiw.kZ Hkkx g;wel gSA blesa isM+-ikS/kksa dk
èr Hkkx vkSj tUrqvksa dk ey-eq= rFkk èr 'kjhj] tks Åijh ijrksa esa fxjdj
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feys jgrs gSA bl izdkj dkcZfud rRoksa dk Hk.Mkj feêh es feydj lw{e
cSDVhfj;k vkSj dodksa dh fØ;k ls fo?kfVr gksdj mi;ksxh jklk;fud inkFkZ
cukrk gS vkSj feêh dks mitkÅ cukrk gSA bUgh inkFkkasZ dks lkewfgd :Ik ls
g;wel dgrs gSA vUrr% ;s fo?kfVr inkFkZ ukbVªsVl esa ifjofrZr gksdj ikS/kksa ds
fodkl vkSj of̀) esa dke vkrs gSaA

feêh dh jklk;fud izÑfr (Chemical Nature of Soil)

feêh esa vusdksa vdkcZfud yo.k] iks’kd rRo] dqN dkcZfud ;kSfxd ¼ftuesa
eq[;r% ikS/kksa vkSj izkf.k;ksa ds fo?kVu ls mRiUu izksVhUl½ vkfn jklk;fud inkFkZ
gksrs gSaA feÍh dh vEyrk vkSj {kkjh;rk (Acidity and alkalinity) Hkh ,d
egRoiw.kZ lhekdkjh dkjd gSA [kfut d.kksa dk vkdkj] ok;q vkSj ty dh ek=k
dks fu/kkZfjr djds feêh esa jgus okys lw{e izkf.k;ksa] tSls& cSDVhfj;k] dod]
izksVkstksvk rFkk dsapq, vkfn dh 'olu o vU; tSfod fØ;kvksa dks izHkkfor djrs
gSaA

mi;ZqDr Xkq.kksa ds vkèkkj ij] feêh ,d vfr egROkiw.kZ LFkYkh; dkjd
(Edaphic factor) gSA ;g vUksdksa TkhOkèkkfj;ksa dk vkOkkLk (Habitat) gSA bLkdh
HkkSfrd vkSj jkLkk;fUkd LkajPkUkk dk ÁR;{k vkSj vÁR;{k ÁHkkOk fOkfHkUUk ikSaèkkas vkSj
TkURkqvksa ds fOkRkj.k RkFkk vUksdksa TkSfOkd fØ;kvksa ij iMRkk gSA

ÅTkkZ ds vfRkfjDRk TkhOkksa ds iks"kd RkROkksa dk Hk.Mkj Hkh feêh esa gS] TkSLks&
¼1½ dsaPkq, LknSOk vR;fèkd g;wel OkkYkh feêh esa fUkOkkLk djrs gaSA

¼2½ ?kksa?ks (Snail) dSfYl;e dh vf/kdrk vkSj {kkjh;rk okyh feêh esa fuokl
djrs gSa] D;ksafd bUgs vius dop (Shell) fuekZ.k ds fy, dSfY'k;e dh
vko';drk gksrh gSA blh izdkj feêh dh ty-laxzkárk vkSj ok;q-xzkárk ds
vk/kkj ij fHkUu&fHkUu {ks=ksa esa Qlyksa vkSj ouLifr;ksa dh fHkUurk gksrh gSA
fdlh u fdlh :Ik esa lHkh tho/kkjh feêh ls iks’kd rRo izkIr djrs gSaA

e`nk ty (Soil Water)

ènk esa ty dh vR;kf/kd ek=k gksrh gSA ènk esa ty dk eq[; L=ksr o’kkZ gSA
Hkkjh o’kkZ ds ckn ènk ikuh dks dbZ :iksa esa j[krh gSA ènk }kjk ikuh j[kus ds
vk/kkj ij bls& ¼1½ xq#Roh; ty (Gravitational water)] (2) dsf'kdh; ty
(Capillary water)] (3) vknzZrkxzkgh ty (Hygroscopic water) vkSj (4) la;qDr
ty (Combined water) esa foHkkftr fd;k tkrk gS &

1- xq#Roh; ty (Gravitational water)& ;g og eqDr ty (Free
water) gS tks fd xq#Ro ds izHkko ls ènk ls uhps dh vksj ty Lrj
(Water level) rd igq¡p tkrk gSA ;g ty ikS/kksa ds fy, T;knk
mi;skxh ugha gksrkA vFkkZr~ ;g vko';drk ls vf/kd (Surplus) og ty
gksrk gS tks fd laxzkgd {kerk ls vf/kd gksus ds dkj.k ènk esa uhps cSB
tkrk gSA
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2- dsf’kdh; ty (Capillary water)& ;g ty vdksyk;Mh; (Non-
colloidal) ènk d.kksa ds chp mifLFkr LFkkuksa esa ik;k tkrk gS ;k muds
pkjksa rjQ f>Yyh cuk nsrk gSA ;g ty dksf'kdh; nckoksa (Capillary
pressure) }kjk d.kksa ds chp esa vkSj pkjksa rjQ ik;k tkrk gS vkSj ikni
thou ds fy, vR;kf/kd mi;ksxh gksrk gSA

3- vknzZrkxzkgh ty (Hygroscopic water)& ty dh og ek=k tks dh
ènk d.kksa ij iryh Lrj ds :Ik esa ik;h tkrh gS] vknzZrkxzkgh ty
dgykrh gSaA ;g ty ikS/kksa dks izkIr ugh gksrk gS] D;ksafd ;g vklatd
(Adhesive) o la;kstd (Cohesive) cy ds dkj.k ènk ds d.kksa ls
fpidk jgrk gSA

fp= Ø- 1-14% e`nk ty ds fofHkUu :Ik (Various Forms of Soil Water)

ènk esa fo|eku dqy ty dh ek=k gksykMZ (Holard) dgykrh gSA buesa
ls tks ek=k ikS/kksa dks miyC/k gks tkrh gS] ØhlkMZ (Chresard) dgykrh
gS vkSj tks miyC/k ugha gksrh gS bdkMZ (Echard) dgykrh gSA

4- la;qDr ty (Combined water)& ènzk ty dk FkksM+k lk Hkkx ènk
inkFkksZ a ds jklk;fud :Ik esa la;qDr voLFkk esa c¡/kk gksrk gSA ;g la;qDr
ty dgykrk gSA ;g Al, Fe, Si ds gkbMªhÑr vkWDlkbM (Hydrated
oxide) ds :Ik esa gksrk gSA

{ks=h; {kerk (Field Capacity)

;g dsf'kdh;] vknZzrkxzkgh vkSj la;qDr ty rFkk ty Okk’i dh dqy ek=k
gSA ;g ikuh dh og vf/kdre ek=k gS tks fd xq#Roh; ty ds fu’dklu ds
ckn ènk esa jgrh gSA
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izkI; vkSj vizkI; ty (Available and Non-available Water)

og ikuh tks ikS/kksa }kjk vo'kksf"kr fd;k tk ldrk gS vkSj muds iz;ksx esa yk;k
tk ldrk gS izkI; ty dgykrk gSA og ikuh ftls ènk ikS/kkas dks ugh ns ikrh]
vizkI; ty dgykrk gSA

f’kfFky fcUnq ;k f’kfFky xq.kkad (Wilting Point or Coefficient of
Wilting)

ènk esa vknzZrk dh og izfr'kr ek=k ftl ij ikS/kk eqj>kus ds ckn fQj ls lgh
voLFkk esa ugh vk,xk] LFkk;h f'kFkhy fcUnq ;k f'kfFky xq.kkad dgykrk gSA

e`nk dk jax (Colour of Soil)

;g rhu izdkj dk gksrk gSA ¼1½ fyFkksØkse (Lithochrome) & tks fd iSrd̀
gksrk gS( (2) vftZr (Acquired)( rFkk (3) vkuqoaf'kd (Generic)A

;s nksuksa fØ;k,¡ gh ènk fuekZ.k dh izfØ;k ds fy, mŸkjnk;h gaSA ckgj ds
xq.kksa ls izHkkfor ¼vftZr½ rFkk vkUrfjd y{k.kkas ls ènk fuekZ.k djrs gSaA

Ekǹk dk jaXk
(Colour)

fYkFkksØksEk (Litho chrome)

vfTkZRk (Acquired)

vkUkqoaf'kd (Generic)

Ekǹk LkajËkzRkk
(Soil Porosity)

?kUkROk (Density)
= 2.65 gm/ml

fp= Ø- 1-15% e`nk fuekZ.k fØ;k (Soil Forming Process)

izkf.k;ksa ij e`nk ds izHkko (Effect of Soil on Animals)

e`nk dk xBu (Texture) o jklk;fud laxBu& ;g os egRoiw.kZ dkjd gS
tks ;g fu/kkZfjr djrs gS fd fdl izdkj ds izk.kh bls vkckn dj ldrs gSa rFkk
blds }kjk muds lef’V;ksa dh fdruh cM+h ifjferh ;k vkdkj dk iks’k.k fd;k
tk ldrk gSa

ènk dh laj/kzrk] ènk esa ifjlapfjr gksus okys ty ,oa ok;q ds ifjek.k rFkk
izkf.k;ksa dh of̀) ,oa iks’k.k ds fy, inkFkksaZ dh miyC/krk dks fu/kkZfjr dj
izkf.k;ksa ij fuEukuqlkj izHkko Mkyrh gS&

1- eqnzk ds xBu dk izkf.k;ksa ij izHkko& dsoy fo'ks"k :Ik ls vuqdwfyr
izk.kh gh fofHkUu izdkj ds Hkwfe Lrjksa ij jg ldrs gSaA mnkgj.kkFkZ&
pêkuh Hkw-Hkkx ij ,oa dBksj [kqys izns'kksa esa rst nkSM+us okys izk.kh ik,
tkrs gSa ftuesa iknkaxqfy;ksa (Limb digits) dh la[;k izk;% de gks tkrh
gS] tSls& fgj.k] ckjgflaxk ,oa 'kqrqjeqxZ vkfnA

2- eqnzk ds laxBu (Composition) dk izkS/kksa ij izHkko& Bksl pêkuh
vk/kkj ij dsoy ekWl (Moss) ,oa ykbdsu (Lichen) gh thfor jg
ldrs gSaA ckyw ds f[kldrs jgus okys Vhys (Sand dunes) ;k ctjh-
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liZ.k (Gravel slide)] tSls& Vhyksa LFkwy] f[kldrs jgus okys (Shifting)
vk/kkj ij os gh ikS/ks ik, tk ldrs gSa] ftudk ewy-ra= foLrr̀ ,oa
etcwr gks] tSls& Vhyksa dh ?kklA ;fn ènk cgqr gh eqyk;e gks]
rks ;gk¡ ,sls ikS/kksa dh mRifŸk ugha gks ldrh] ftUgsa etcwr idM
(Anchorage) dh vko';drk gksA ;fn ènk dh laj/kzrk vf/kd gks rks
blesa ls ty f'k?kz fjl tkrk gS vkSj ikS/kksa dks miyC/k ugha gks ikrkA
ènq ckyw] dPNksa ,oa fgekPNkfnr {ks=kas esa jgus okys izkf.k;ksa dk vfHky{k.k
QSyk gqvk pkSM+k ryok gksrk gS] tSlk fd Å¡pkbZ ds LFkyksa esa ik;k tkrk
gS ;k fQj bu izkf.k;ksa dh iknkaxqfy;k¡ cM+k {ks= iznku djrh gSa] tSlk fd
tyx if{k;ksa (Wading birds) ;k Luks-'kw [kjgs (Snow-shoe rabbit) esa
gksrk gSA cktyw fuoklh fNidfy;ksa ,oa dhVksa esa Vk¡xs ;k iknkaxqfy;k¡
ik'oZ 'kYdksa ;k jkseksa }kjk pksM+h gks tkrh gSA blh izdkj dsapq,] NNwUnj
(Mole)] ÑUrd vkfn fcydkjh izk.kh Hkh mUghsa esa ik, tkrs gSa] tgk¡ ènk
dh ifjfLFkfr;k¡ fcy cukus ds fy, mi;qDr gksaA

3- e`nk ds jklk;fud la?kVu dk ikS/kksa ij izHkko& ikS/kksa dh of̀) ,oa
muds vfLrRo ds fy, vko';d lHkh iks’kd inkFkZ ènk }kjk iznku fd,
tkrs gSA yhfcx (Liebig) ds fu;ekuqlkj] tks iks’kd inkFkZ ènk }kjk
iznku fd, tkrs gSa rFkk iks’kd inkFkZ U;wure ifjek.k esa miyC/k gksrs gSa
ogh ikS/kksa dh of̀) dks LkhfeRk Hkh djrs gSaA gk¡] ènk ¼,d dkjd½ dh
of̀) fdlh nwljs dkjd dh deh dks vkaf'kd :Ik ls iwjk dj ldrh
gSA ,yh (Allee et al; 1949) ,oa muds lkFkh oSKkfudksa us bls vkaf'kd
rqY;rk dk fl)kUr (Principle of Partial Equivalence) dgk gS tks ènk
ds ikfjfLFkfrdh; lEcU/kksa }kjk izk;% iznf'kZr fd;k tkrk gSA blds
vfrfjDr ènk dk [kkjkiu vR;f/kd mPp gks rks ty i;kZIr Ikfjek.k esa
miyC/k gksus ij Hkh izkf.k;ksa ds fy, vf/kd mi;ksxh ugha gksxk] D;ksafd
blds vo'kks"k.k dk rkRi;Z gksxk muds 'kjhj esa yo.kksa dh ckgqY;rkA
blfy, ,slh ènkvksa dks dkf;Zdh; nf̀’V ls 'kq’d ènk,¡ dgrs gSaA

4- e`nzk ds jklk;fud la/kVu dk izkf.k;ksa ij izHkko& ènk dk
jklk;fud la?kVu izkf.k;ksa dks Hkkstu ds ek/;e ls vizR;{k rFkk izR;{k
nksuksa :iksa esa izHkkfor djrk gSA dSfYl;eh [kksyksa (Calcareous
shells)] ;qDr LFkyh; ?kksa?ks (Land snails) mu ènkvksa esa fo'ks’k :i ls
vf/kd ik, tkrs gSa] ftuesa pwus dk va'k vf/kd gksrk gSA pwuk iRFkj
(Limestone) okys izns'kksa esa gSfyDl (Helix) ds dop dk Hkkj dqy Hkkj
dk 35 izfr'kr gksrk gS] tcfd ftu ènkvksa esa pwus dk va'k de gksrk gS]
mu {ks=ksa esa jgus okys gSfyDl ds dop dk Hkkj dqy Hkkj dk dsoy 20
izfr'kr gksrk gSA blh izdkj pquk iRFkj okyh ènkvksa esa Lru/kkfj;ksa dh
vfLFk;k¡ Hkh vis{kkÑr vf/kd Hkkjh gksrh gSA dsapq,] dbZ dhV] dbZ
edfM+;k¡] lw=Ñfe;k¡ (Nematodes)] izksVkstksvk vkfn ènk esa miyC/k
dkcZfud inkFkZ dk mi;ksx Hkkstu ds óksr ds :Ik esa djrs gSaA blfy,
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ènk esa dkcZfud inkFkksZa dh ek=k izR;{k :Ik Lks muds thou dks izHkkfor
djrh gSA

1-14-1-7 izokg (Current)

tyh; ek/;e] ftuesa izk.kh jgrs gSa] iw.kZr;k fLFkj ugh gksrk izk;% ty esa
fujUrj xfr gksrh jgrh gSA rkykcksa rFkk >hyksa esa jgus okys izk.kh gok }kjk
mRiUu /kkjkvksa ;k ygjksa ls izHkkfor gksrs gSaA vyo.k ty L=ksrksa esa ty dh ,d
gh fn'kk esa vfHkxeu lHkh fuoklh tUrqvksa ds thou dks izHkkfor djrk gSA
leqnzh fdukjs ij mRØe.kh; (Reversible) ;k nksyuh (Oscillatory) Tokjh;
/kkjk,¡ (Tidal currents)] ik;h tkrh gS] tcfd fdukjs ls nwj egklkxj esa LFkk;h
/kkjk,a miyC/k gksrh gSA ;s /kkjk, okLro esa egklkxj ds egku /kkjk ra= dk
fuekZ.k djrh gSA mŸkjh xksykèkZ esa ikfjfLFkfrdh egRo dh nks lqKkr egklkxjh;
/kkjk,a ikbZ tkrh gSA ;s gSa& (i) xYQ LVªhe (Gulf Stream)& tks la;qDr jkT;
vesfjdk ds iwohZ fdukjs ds lkFk-lkFk m".kdfVcU/kh; (Tropical) ty dks mŸkj
dh vksj ys tkrh gS] rFkk (ii) tkikuh /kkjk,a (Japanese current)& tks
vis{kkÑr xeZ ty dks ,sY;wfV;k o vykLdk ds fdukjs rd ykrh gSA

ok;q ,oa ty izokg vkSj ncko Hkh egROkiw.kZ HkkSfrd dkjd gSA

ok;q% ok;q izokg vkSj laosx HkkSxksfyd vkSj HkkSfrd dkj.kksa ls LFkku-LFkku
ij fHkUu gksrh gSA dhVksa dk forj.k ok;q osx ls lh/kk izHkkfor gksrk gSA ;g
ns[kk x;k gS fd dhVksa dk fNrjko ;k fc[kjuk (Dispersal) ok;w osx okyh fn'kk
esa] foijhr fn'kk dh vis{kk vf/kd rhozrk ls gksrk gSA vk¡/kh vkSj rwQkuh gok,a
fdlh Hkh LFkku ij tUrqvksa vkSj ikS/kksa dh tula[;k dk vuqikr u"V dj ldrh
gSa] ftls vkus okys vusdksa o"kksZ esa nqckjk lq/kkj ikuk vlEHko gksrk gSA NksVh
fpfM+;k¡ rst gokvksa esa ok;q osx fn'kk ds vuq:Ik gh mM+rh gS vkSj vk¡/kh rqQku
esa vius ?kksalyksa esa fNi tkrh gSaA gokvksa ds osx ls ouksa dh ewy lajpuk Hkh
cny tkrh gSA

ty% bldk izokg vkSj osx (Current and stream) tho/kkfj;ksa dks
izHkkfor djrk gSA lw{e ikS/ks vkSj tUrq rhoz izokg okyh ufn;ksa vkSj ty/kkjkvksa
esa fuokl ugha dj ikrs gSaA bldk dkj.k gS& ty dk rhoz izokg 'kSoky vkSj
izksVkstksvk oxZ ds lw{e thoksa dks cgk ys tkrk gSA vr% rhoz izokg okys ty esa
lw{e tho/kkfj;ksa dk forj.k lEHko ugha gSA

izokg ds izHkko (Effects of Current)

1- LFkkuc) thou esa lgk;rk (Anchorage and Sessile)& izokg
LFkkuc) izkf.k;ksa ds vfLrRo dks lEHko dj nsrk gS] D;ksafd xfr'khy
ty mu izkf.k;ksa rd vko';d iks’kd inkFkZ vkSj O2 ykrk gSA ;gh
dkj.k gS] fd Liat] lhysUVjsV~l] ckboSYOl] ckusZdYl vkfn LFkkuc)
izkf.k;ksa ds dbZ lewgksa dh ty esa vf/kdrk gksrh gS] ijUrq budk Fky ij
iw.kZ vHkko gksrk gSA buesa dbZ izk.kh lefefr (Symmetry) esa fHkUu gksrs
gSaA Hkkstu fdlh Hkh fn'kk ls bu rd yk;k tk ldrk gSA
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bu izkf.k;ksa ds fu’kspu esa Hkh ty/kkjk dk izokg lgk;d gksrk gSA tyh;
izkf.k;ksa ds uj ;qXeksa dks ty ;k rks eknk ;qXedksa rd ys tkrk gS] ;k
fQj bu izkf.k;ksa }kjk folftZr nksuksa ;qXedksa dks fu’kspu ds fy, lehi
ykrk gSA

izokg LFkkukc) izkf.k;ksa dk forj.k dj nsrk gS rFkk uohu {ks=ksa dk
mifuos'ku Hkh /kkjkvksa }kjk lEHko dj fn;k tkrk gSA forj.k ,oa uohu
{ks=ksa ds mifuos'ku (Colonisation) ds fy, ;qXedksa ;k fMEHkd dks
/kkjk,a ,d LFkku ls nwljs LFkku rd ys tkrh gaS vkSj mudk forj.k nwj-
nwj rd dj nsrh gaS tks vU;Fkk lEHko ugha gksrkA

dbZ tyh; izk.kh fLFkj ty dh vis{kk izokg esa vf/kd n{krkiwoZd of̀)
djrs gSa rFkk dqN izk.kh dsoy ogha of̀) dj ldrs gSa] tgk¡ ty rsth ls
xfr'khy jgrk gS] tSls& psy eD[kh (Caddis fly)] vYik;q eD[kh (May
fly)] Ñ’.k eD[kh (Black fly) ds fMaHkdA dqN izkf.k;ksa (ty fuoklh
izkf.k;ksa½ dh ty dh /kkjk ij fuHkZj gksus dh ?kVUkk dks izokg ek¡x
(Current demand) dgk x;k gSA dbZ izdj.kksa es bl fuHkZjrk mfpr
(Precise) dkj.k vHkh rFkk Hkfy izdkj Kkr ugha gSA

2- ty/kkjk izokgksa }kjk ifjogu& dbZ leqnzh izk.kh lewg ty dh
ifjogu fØ;k }kjk izHkkfOkr gksrs gSaA ;g fØ;k LFkk;h Iyodh; lef’V;ksa
dks rFkk fury thotkr (Benthos) ,oa rj.kdksa (Nekton) ds fMaHkdksa dks
izokfgr djrh gSA os tkfr;k¡ vf/kdrj leqnzh okrkoj.k esa ikbZ tkrh gSa
ftuds fMaHkd Iyodh; gksrs gSaA leqnzh fMaHkdks ds Iyodh; thou esa
fLFkj jgus dh izof̀Ùk ikbZ tkrh gS rFkk ,sls fLFkj thou esa izk;% dbZ
voLFkk,a gksrh gSaA

dbZ ty-fi.Mksa ds Iyodh; izk.kh vfHkyk{kf.kd gksrs gSaA dHkh-dHkh izokgksa
ds vuqjs[k.k (Tracing) ds fy, bu izkf.k;ksa dk iz;ksx fd;k tkrk gSA
bu Iyodh; izkf.k;ksa dks izokg lwpd (Current Indicators) dgrs gSaA

leqnzh /kkjkvksa }kjk ifjogu dk lqLi’V mnkgj.k liZehu (Eel) gSA
liZehu ceqZMk (Bermuda) ds nf{k.k-iwoZ esa leqnzh xgjkb;ksa esa v.Mtuu
djrh gSA uotkr fMaHkd xYQLVªhe esa izos'k dj tkrs gSa rFkk bl
/kkjk }kjk bUgsa rhu o’kZ Ik'pkr ;wjksih; rV rd ys tk;k tkrk gSA ;gk¡
rd budk dk;kUrj.k gksrk gS rFkk ifjiDo liZehu vius izpyu }kjk
iqu% tuu ds LFkku rd ykSV vkrh gSA

vyo.k tyh; izk.kh (Fresh water animals) Hkh ty-ifjogu-ra= dk
mi;ksx djrs gSa] ijUrq ;g mi;ksx leqnzh izkf.k;ksa dh vis{kk de fd;k
tkrk gSA ;fn lfjrk fuoklh izk.kh bLk rU= dk mi;ksx djsa rks iqu%
Å/oZ-izokg (Upstream) esa YkkSVus ds fy, muesa dksbZ u dksbZ lk/ku gksuk
vko';d gSA tSls& lhi (Mussel) ds fMaHkdksa esa vadq'k (Hooks) ik,
tkrs gSa] ftudh lgk;rk ls os eNfy;ksa ds fxYl ij fpid tkrs gSaA



fVIi.kh

ikfjfLFkfrdh; ra= dh
vk/kkjHkwr vo/kkj.kk,¡aaa

Lo-vf/kxe
ikB~; lkexzh 51

ijthoh fMaHkd ;qDr dqN eNfy;k¡ vUrr% Å/oZ-izokg esa vk tkrh gSa
tgk¡ ifjiDo gksus okys fMaHkd fxj tkrs gSa vkSj budk dk;kUrj.k iw.kZ
gks tkus ls ifjiDo ely (Mussels) cu tkrs gSaA

dHkh-dHkh izokg }kjk fd;k x;k ifjogu gkfudkjd Hkh gks ldrk gSA
mnkgj.kkFkZ] rsth ls cgus okyh unh ds izk.kh izk;% eUn xfr okyh
ufn;ksa ;k >hyksa esa yk fn, tkrs gSaA ;gk¡ muds fy, ifjfLFkfr;k¡
vuqdwy ugha gksrhaA vyo.kh; ty ds tUrq dHkh-dHkh cgkdj leqnzksa esa
ys tk, tkrs gSa] tgk¡ os yo.krk ds fy, vuqdwfyr ugha gksus ds dkj.k
ej tkrs gSaA mÙkj /kqzoh; izk.kh dHkh-dHkh xeZ ty esa izos'k dj tkrs
gSa ;k m’.k dfVcU/kh; izkf.k;ksa dks B.Ms izns'kkas esa ys tk;k tkrk gS] tgk¡
os vUrr% ej tkrs gSaA

3- vi?k"kZ.kh fØ;k (Abrasive action)& /kkjk,¡ izk;% rksM+us okys ;k
Hkatd (Breaking) rjaxksa dk cy mRiUu djrh gSa ftlds
QyLo:Ik >hyksa ds fdukjs o egklkxjh; rVksa (Ocean beaches) ij
jgus okys izkf.k;kas ds cg tkus dk [krjk fujUrj cuk jgrk gSA ty ds
lkFk cgus okys ckyw ;k cQZ ds VqdM+s mifLFkr izkf.k;ksa dks vi?kf’kZr
djus dh fujUrj fØ;k djrs gSa] ftlls muds 'kjhj {kfrxzLr gks ldrs
gSaA ;g fØ;k fuEukuqlkj gksrh gSa&

(i) iz{kqC/k (Turbulent) rVh; ty ds fuoklh izk;% izfrjks/kh
vkoj.k }kjk lqjf{kr jgrs gSA dbZ izk.kh yphys Årdksa o pfeZy
(Leathery) ckg;adky }kjk cus gksrs gSA ;s izk.kh ygjksa ds cy dk
izfrjks/k djus ds LFkku ij muds cy ds lkFk >qd tkrs gSaA dbZ
izk.kh vklatd vax (Holdfasts)] la;ksth vax (Cementing
organs)] pw’kd (Suckers) vkfn vax fodflr dj ysrs gSa] tks
mUgsa cg tkus ls jksdrs gSaA

(ii) Tokjh; izns'kksa esa jgus okys dbZ LFkkukc) izk.kh dHkh-dHkh
vukofjr ;k vkofjr LFkkuksa esa mifLFkr jgus ds vuqlkj
o)̀h :ikUrj.k :Ik esa vUrj iznf'kZr djrs gSaA mnkgj.kkFkZ] fLFkj
ty esa Liat o V~;wfudsVl~ yEcs yksyd:ih (Pendulous) izo/kksaZ
ds lkFk of̀) djrs gSa tcfd rst ygkjksa ,oa izokgksa ds izns'k esa
mlh tkfr ds izk.kh pêkuksa ds lkFk ?kfu"BrkiwoZd fpids gq, :Ik
esa of̀) djrs jgrs gSaA

(iii) dbZ xfr'khy izkf.k;ksa esa /kkjkuqpyu (Rheotaxis) ik;k tkrk gS]
vFkkZr~ os izokg dh fn'kk ds lUnHkZ esa viuk izpyu vfHkfoU;Lr
(Orient) dgrs gSaA mnkgj.kkFk Z] lfjrk esa ik;h tkus okyh dbZ
eNfy;ksa dh /kkjkuqpyuh fØ;k ,slh gksrh gS fd os /kkjk ds fo:)
vfHkxeu djrh gaSA lfjrk ds dbZ izk.kh izokg ls ckgj vkdj
fLFkj ;k lqjf{kr Hk¡oj esa igq¡p tkrs gSaA
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(iv) dbZ dsfMl efD[k;ksa (Caddis flies) ds fMaHkd (Larva) /kkjk dh
rhozrk ds vuqlkj vius voj.kksa dk fuekZ.k cM+s o vfu;fer inkFkZ
ls djrs gSaA tSls-tSls izokg dh rhozrk c<+rh gS] vkoj.k vf/kd ls
vf/kd ukSdkdkj (Streamlined) gks tkrs gSa rFkk lw{erj inkFkZ ls
cuus yxrs gaSA

1-14-1-8 nkc (Pressure)

ok;qe.My esa c<+rh gqbZ Å¡pkbZ;ksa ds lkFk-lkFk ok;qe.Myh; nkc ?kVrk gS vkSj
ty esa c<+rh gqbZ xgjkbZ ds lkFk nzoLFkSfrd nkc c<+rk gSA nkctfur ifjorZu
izkf.k;ksa ds fy, egRoiw.kZ gks ldrs gS&

(i) ok;q nkc ifjorZuksa ds izHkko Å¡pkbZ ds lkFk nkc esa gksus okyh
dfe;k¡] ikS/kksa] vd'ks:fd;ksa rFkk fuEu Js.kh ds d'ks:fd;ksa ds fy,
de egRoiw.kZ gSA

ysfdu lerkih izkf.k;ksa ds fy, Å¡pkbZ;ksa ij de nkc dk rkRi;Z
gksrk gS& miyC/k vkWDlhtu ds vkaf'kd nkc (pO2) esa deh tks
muds 'olu ds fy, i;kZIr ugha gksrh gSA blds vfrfjDr ok;q
dh fojyrk ds dkj.k mM+ku dfBu gks tkrh gS] ftlds QyLo:Ik
if{k;ksa vkfn mM+uf'ky d'ks:fd;ksa dk thou dfBu gks tkrk gSA

Hk̀ax (Beetles) rFkk dsapq, Å¡pkbZ;ksa ij feyrs gSA ikS/kksa rFkk
vlerkih izkf.k;ksa dk ioZrksa ij forj.k de nkc ls ugha] cfYd
vU; izfrdwy dkjdksa }kjk lhfer gksrk gSA

2- ty nkc dk izHkko& ty esa xgjkbZ ds nkc esa vR;f/kr of̀) gksrh gSA
leqnzh xgjkb;ksa eas vR;f/kd nkc izkf.k;ksa dks dqpyrk ugha gS] D;ksafd
muds 'kjhjksa ds vUnj dk nkc ckg; nkc ds leku vuqdwyu Lo:Ik
gksrk gSA ;s izHkko bl izdkj gksrk gS&

(i) tyh; okrkoj.k esa nkc ifjorZuksa dk izHkko ok;q-xqfgdkvksa (Air
cavities) ;qDr ,oa ok;q xqfgdkvksa jfgr izkf.k;ksa es fHkUu-fHkUu gksrs
gSaA dbZ leqnzh izfk.k;ksa esa ok;q xqfgdkvksa dk vHkko gksrk gS] ijUrq
buds forj.k dh Hkh fuf'pr mnxz lhek,¡ (Vertical limit) gksrh
gSA ifjlj dh ;s lhek,¡ lEHkor% nkc ds dkj.k ugha] cfYd
rkiØe] izdk'k ;k Hkkstu tSls vU; dkjdksa ds dkj.k gksrh gSA
nkc esa vR;kf/kd ifjorZuks ls dqN dkf;Zdh; fØ;kvksa dh nj esa
ifjorZu vk tkrk gS] rFkk tc vd'ks#fd;ksa] okrk'k; (Swim-
bladder) jfgr eNfy;ksa vkSj thok.kqvksa dks nkc dks’Bksa (Pressure
chamber) esa dbZ lkS ,V~eksfLQ;j nkc esa j[kk tkrk gS] rks oks
fuf’Ø; gks tkrs gSa ;k ej tkrs gSA bl izdkj] ;|fi e/;e nkc
ifjorZu lkekU; izkf.k;ksa dks vf/kd izHkkfor ugha djrs gS] fdUrq
cM+s ifjorZu mudh thou fØ;kvksa ij lw{e ifjorZu Mky ldrs
gSA lkekU;r;k] vR;f/kd nkcksa dk voueudkjh (Depressing)
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izHkko gksrk gSA blfy, egklkxj dh xgjkbZ esa thou dh fØ;k,¡
/kheh gksrh gSA

(ii) tyh; okrkoj.k esa okrk'k; ;qDr eNfy;ksa ,oa Mqcdh yxkus okys
if{k;ksa o Lru/kkfj;ksa vkfn ok;q xqfgdkvksa ;qDr izkf.k;ksa ds fy,
nkc ifjorZu ,d foijhr izHkko Mkyrk gSA eNyh dk okrk'k;
mRIykodrk (Buoyancy) iznku djrk gSA tc eNyh uhps dh
vksj xfr djrh gS rks okrk'k; laihfMr (Compressed) gksrk gS
vkSj tc ;g Åij dh vksj rSjrh gS rks okrk'k; izlkfjr (Expand)
gksrk gSA okrk'k; ;qDr eNfy;ksa esa ;g mnxz izpyu ,oa ml xfr
dk nkc lhfer djrk gS] ftlls os ,d xgjkbZ ls nwljh xgjkbZ
rd rSjrh gSA

fp= Ø- 1-16% ty esa nkc dk ifjlj ,oa thoksa dh mifLFkfr (Water
Pressure and Presence of Organisms)

Mqcdh yxkus okys if{k;ksa] Lru/kkfj;ksa rFkk LFkyokfl;ksa ds fy, ty esa
c<s+ gq, nkc dh leL;k ds lkFk 'olu dh leL;k mRiUu gks tkrh gSA
ty esa ?kqyh gqbZ O2 vYi ek=k eas gksrh gSA Mqcdh yxkrs le; tc
rd ;s izk.kh ty ds vUnj jgrs gS] mUgsa vkWDlhtu ds uohuhdj.k ds
fcuk dke pykuk iMrk gSA vHkh rd ;g Kkr ugha gqvk gS fd
vkWDlhtu ds uohuhdj.k ds fcuk bu izkf.k;ksa dh thou fØ;k,¡ fdl
izdkj ls pyrh jgrh gSaA lhy ij fd, x, izkjafEHkd v/;;uksa ds vk/kkj
ij izkIr izek.k crkrs gS fd Mqcdh yxkus okys ;s Lru/kkjh vius Årdksa
esa vkWDlhtu dk of/kZr ifjek.k (Augmented quantity) laxzfgr dj
ysrs gSa rFkk 'kjhj ds vU; vaxksa ls ifjlapj.k dks cUn dj ;g
vkWDlhtu vko';d vaxksa ds fy, lqjf{kr j[kh tkrh gSA isf'k;k¡
vkWDlhtu _.k (Oxygen debt) mRiUu dj ysrh gS tks ml le;
okfil ykSVk fn;k tkrk gS] tc izk.kh lrg ij vkrk gSA bl izdkj] bu
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izkf.k;ksa esa vkWDlhtu ds uohuhdj.k ds fcuk Hkh yEcs le; rd lfØ;
jgus dh {kerk gksrh gSA

ty dk ncko fo'ks’kdj xgjs L=ksrksa] tSls& >hyksa] leqnzksa vkSj egklkxjksa
esa vf/kd Li’V gksrk gSA ty ncko leqnzh okrkoj.k esa yEcor forj.k
(Vertical distribution) vkSj tUrqvksa dh lajpuk nksuksa dks izHkkfor djrk
gSA leqnz dh Åijh lrg ij tUrqvksa dk tula[;k ?kuRo loksZPp gksrk
gS o xgjkbZ ds lkFk c<+rs ncko ds dkj.k ?kVrk tkrk gS vkSj vUr esa
leqnz dh rygVh esa ;nkdnk dksbZ tUrq ik;k tkrk gSA vf/kd xgjs
leqnzh {ks= esa Hkkjh ncko ds dkj.k tUrqvksa dk 'kjhj laihfM+r
(Compressed) vkSj dksey (Fragile) gks tkrk gSA

1-14-1-9 xq#Ro (Gravity)

Xkq#Ro cy iF̀oh ds dsUnz ls nwjh ds lUnHkZ esa cnyrk jgrk gS] ijUrq ;g
ifjorZu mu izkf.k;ksa dks izHkkfor djus esa vR;kf/kd egRoiw.kZ ugha gksrk tks
Hkwe/; js[kk ls /kzqoksa rd ;k=k djrs gSa ;k mnxz fn'kk esa xfr djrs gaSA

okrkoj.k ij xq#Ro ds izHkko (Effect of Gravity on Atmosphere)

1- xq#Roh; f[kapko egklkxjksa dh vis{kk egk}hiksa ij detksj gksrk gSA
blls izdV gksrk gS fd egk}hi mHkkjksa (Protuberances) a esa ;k muds
uhps ik, tkus okys inkFkksZ a dh vis{kk egklkxjksa ds ry ij ik, tkus
okys inkFkZ vis{kkÑr Hkkjh gksrs gSaA lefLFkfrd lUrqyu dks LFkkfir
djus esa xq#Ro dk egRoiw.kZ ;ksxnku gksrk gSA blfy, fo'o ds vkoklksa
ds izkFkfed foHkktu dks LFkkfir djus esa xq#Ro dk ekSSfyd egRo jgk
gSA

2- xq#Ro ls okrkoj.k eas Lrjhdj.k gks tkrk gSA mu {ks=ksa esa tgk¡ iF̀oh ls
dkcZu MkbvkWDlkbM eqDr gksrh gS] vf/kd ?kuRo ds dkj.k ;g xSl
fuEurj ok;q esa LFkku ys ysrh gSA ,sls {ks=ksa esa izk.kh thou vlEHko gks
tkrk gSA

3- tyh; okrkoj.k esa] xeZ o vyo.k ty (Fresh water) dh vis{kk
ikf.k;ksa esa xq#Ro ds dkj.k B.Ms o yo.k ;qDr ty (Salty water) ds
uhps jgus dh izof̀Ùk ikbZ tkrh gSA

4- ok;q ;k ty esa fuyfEcr Bksl d.kksa ds p;ukRed ryh esa cSBus
(Selective settling) ds fy, xq#Ro dh mÙkjnk;h gksrk gSA gYds inkFkksZ a
dh vis{kk Hkkjh inkFkZ ryh esa 'kh?kz cSB tkrs gaSA

5- egklkxj dh xgjkbZ;ksa esa ik, tkus okys izkf.k;ksa dh xq#Ro ds f[kapko
ds dkj.k gh Hkkstu izkIr gksrk gSA Åijh Lrjksa ls lEiw.kZ ;k fo?kVu'khy
'kjhj ds ey vkSj mRlthZ inkFkZ xq#Ro ds izHkko ls uhps ry dh vksj
fxjrs gSa] blls mu {ks=ksa ds izkf.k;ksa dks Hkkstu feyrk gSA xq#Ro ds
f[kapko ds dkj.k gh o’kkZ dh cwanas Hkwfe ij fxjrh gSa vkSj xq#Ro ds dkj.k
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gh ty uhps dh rjQ cgrk gSA cgus okyk ty tks dk;Z djrk gS] os
okLro esa xq#Ro cy ds QyLo:Ik gh gksrs gSaA

izkf.k;ksa ij xq:Ro dk izHkko (Effect of Gravity on Animals)

(i) lajpuk ij izHkko& ok;q dh vis{kk ty esa izk.kh ds Hkkj dks lk/kus dh
vf/kd {kerk gksrh gSA blfy, tyh; tUrq vius LFkyh; fudV
lEcfU/k;ksa dh vis{kk ifjek.k esa vf/kd cM+s gksrs gSaA tyh; tUrqvksa ij
x#Ro dk f[kapko fujUrj iM+rk jgrk gSA ;fn os Iyou ;qfDr;ksa
(Floatation devices) dks fodflr u djsa ;k x#Ro ds f[kapko dks
rSjdj izfr-lUrqfyr (Counterbalance) u djsa] rks os Mwc tk,axsA

izkf.k;ksa ds foHksnukRed mnxz forj.k (Differential vertical distribution)
eas xq#Ro dk ;ksxnku gksrk gSA ty ds Åijh izns'kksa esa ik, tkus okys
izk.kh vis{kkÑr NksVs gksrs gSaA tyh; izkf.k;ksa ds thou pØ esa o)̀ o
vf/kd ifjiDo voLFkkvkas dh vis{kk r#.k voLFkk,¡ ty lrg ds ikl
ikbZ tkrh gSa] ;g rF; rj.kdksa (Nektons) o Iyodksa (Planktons) nksuksa
ij gh ykxw gksrs gSaA

(ii) foU;kl (Orientation)& izk.kh Hkw-_.kkRed] Hkw-/kukRed ;k vuqizLFk
fn'kk esa vfHkxeu dj ldrs gaSA ;fn izk.kh iF̀oh ds x#Ro dsaUnz ls nwj
gks rks og Hkw-_.kkRed (Geonegative) dgykrk gS] tSls Iyod vkSj
mÏ;u'khy tUrq] ;fn og ml dsanz dh rjQ forfjr o bdÎk gks rks
mls Hkw-/kukRed (Geopositive) dgrs gSa] leqnz ds ry ij fLFkr tUrq
vFkok ;fn og xq#Ro ds f[kapko dh fn'kk ds ledks.k ij foU;flr gks]
rks vuqizLFk (Transverse) dgykrk gSA

II. jklk;fud dkjd (Chemical Factors)

HkkSfrd dkjdksa dh Hkk¡fr jklk;fud dkjd Hkh tSfod fØ;kvksa dks fujUrj
izHkkfor djrs jgrs gSaA eq[; jklk;fud dkjd fuEuor gSa&

1- ok;qe.My vkSj ok;qe.Myh; xSlsa (Atmosphere and Atmospheric
Gases)&

ok;q ds lk/kkj.k rRoksa eas yxHkx 20 izfr'kr vkWDlhtu] 79 izfr'kr
ukbZVªkstu rFkk 0-03 izfr'kr dkcZu MkbvkWDlkbM rFkk 'ks’k fuf’Ø; xSlsa gksrh
gSA buds vfrfjDr ekSle ds vuqlkj tyok’Ik Hkh ok;q es jgrh gSA fuf’Ø;
xSlksa dks NksM+dj lHkh xSls egRoiw.kZ mikip;t (Metabolites) ds :Ik esa dk;Z
djrh gaS rFkk ok;q ds :Ik esa leLr Hkwe.My ds pkjksa vksj lnSo pDdj dkVrh
jgrh gSaA

vkWDlhtu tho/kkfj;ksa ds fy, ije vko';d xSl gSA LFkyh; ,oa tyh;
izkf.k;ksa dk 'olu vkWDlhtu dh mifLFkfr esa gksrk gSA ;gh vkWDlhtu
vkUrfjd 'olu esa dkcksZgkbMªsV~l ;k 'kdZjk dks vkWDlhÑr djds tSfod dk;kasZ
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ds fy, ÅtkZ mRiUu djrh gSA fcuk vkWDlhtu ds thou dqN iyksa esa lekIr
gks ldrk gSA tyh; vkokl esa vkWDlhtu ;k rks izdk'k la'ys"k.k ls ;k
ok;qe.My ls feydj ?kqy tkrh gSA vkWDlhtu LFkyh; vkSj ty;h tUrqvksa ds
fy, ,d egRoiw.kZ lhekUrdkjh dkjd gSA

dkcZu MkbvkWDlkbZM dh lgk;rk ls ikS/ks izdk'k la'ys’k.k }kjk Lo;a vius
fy, vkSj tUrqvksa ds fy, Hkkstu cukrs gSaA ijUrq ok;q esa dkcZu MkbvkWDlkbM
dh vf/kdrk tUrqvksa ds fy, izk.k?kkrd fl) gksrh gSA ty esa
vR;f/kd ?kqyu'khy gksus ds dkj.k ;g ty ls feydj dkcksZfud vEy (H2CO3)
cukrh gSA ;g vEy ds ek/;e esa mifLFkr pwus (Lime) ls izfrfØ;k djds
dkcksZusV cukrk gSA ;s ;kSfxd leqnz esa dkcZu MkbvkWDlkbM ds lqjf{kr Hk.Mkj
ds :Ik esa dke djrs gSaA ijUrq ty esa bl xSl dh vR;f/kd ek=k ls eNfy;k¡
vkSj tUrq ej tkrs gSA

ukbVªkstu xSl dk izkÑfrd pØ vusdksa jklk;fud fØ;kvksa ds ek/;e ls
tUrqvksa dk fuekZ.k djus ds lkFk-lkFk vkWDlhtu dh Toyu'khyrk ij Hkh
fu;U=.k j[krk gSA

2- ih,p (pH) ;k gkbMªkstu vk;u dh lkUnzrk (Concentration of
Hydrogen ion)&

Hkwe.My ij lHkh oLrq,¡ vEyh;
(Acidic) ;k {kkjh; (Alkaline) xq.kksa
okyh vFkok mnklhu (Neutral) gksrh
gSaA vEyh;rk ;k {kkjh;rk dk xq.k
oLrq fo'ks’k esa gkbMªkstu vk;u dh
lkUnzrk ij fuHkZj djrk gS vkSj bls
ih,p (pH) ls n'kkZrs gSaA

pH 7 mnklhu fcUnq gS vkSj 7
ls Åij {kkjh;rk rFkk 7 ls uhps ds
vkus ij vEyh;rk dh rhozrk c<+rh
gSA ih,p Hkh tUrqvksa ds forj.k esa
egROkiw.kZ lhekUrdkjd gSA ePNj ds
ykokZ pH 5 ¼gYdk vEyh;½ ;k blls

uhps ih,p okys ty esa vf/kdrj feyrs gSa] ijUrq eksyLdk oxZ ds ?kksa?ks] lhi
vkfn tUrq ih,p 7-8 ;k blls vf/kd ih,p vFkkZr {kkjh; ty vkSj feêh esa
jguk ilUn djrs gSaA ¼fp= 1-16½ izksVkstksvk oxZ esa dqN tUrq gYds {kkjh;
okrkoj.k esa ik, tkrs gSa] ijUrq ;qXyhuk (Euglena) pH 2 ls pH 8 rd ds lHkh
LoPN ty esa forfjr gSaA blh izdkj Qhrk Ñfe (Tape worm) ih,p 0-4 ls
ih,p 11 rd ds ek/;e esa jgrk gSA vYi ih,p okyh vYeh; feêh esa iks’kd
rRoksa dh deh gksrh gS vkSj blesa mRIkknu Hkh de gksrk gSA

fp= Ø- 1-16% ekSyLdk oxZ ds ?kksa?ks
{kkjh; ek/;e esa jguk ilUn djrs
gS (Snails of Mollusea class like to

live in basic medium)
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3- ek/;e ds iks"kd rROk (Nutritive Elements of Medium)–

fdlh Hkh tSfod ek/;e ds iks’kd rRo tho/kkfj;ksa ds fodkl] of̀) vkSj
forj.k dks izHkkfor djrs gSaA iks’kd rRoksa ds mi;ksx dh ek=k ds vk/kkj ij
mUgsa nks milewgksa esa ck¡Vk x;k gS&

1- og̀r iks"kd rRo (Macronutrients) ,oa 2- lw{e iks"kd rROk
(Micronutrients)

1- o`gr iks"kd rRo (Macronutrients)& bl lewg ds iks’kd rRoksa dh
vko';drk vf/kd ek=k esa gksrh gSA vr% budh vf/kd ek=k esa miyfC/k
vko';d gSA d'ks:d (Vertebrates) tUrqvksa dh gfÏ;ksa ds fodkl vkSj
of̀) ds fy, rFkk ekSykLdk oxZ esa mudh lhi ;k dop (Shell) fuekZ.k
ds fy, Hkkjh ek=k esa dSfY'k;e dk mi;ksx gksrk gSA vr% viuh fodkl
vkSj of̀) ds fy, ;s tUrq mUghsa {ks=kssa es jgrs gSa] tgk¡ izpqj ek=k esa
dSfY'k;e miyC/k gksrk gSA lHkh gjh ifÙk;ksa esa DyksjksfQy fuekZ.k ds
fy, eSXuhf'k;e dh miyfC/k gksuk vfr vko';d gSA vr% gjh iÙkhokys
ikS/kksa dk fodkl Hkjiwj eSXuhf'k;e miyfC/k okys {ks=ksa esa gh gksrk gSA

2- lw{e iks"kd rRo (Micronutrients)& dqN iks’kd rRo tUrqvksa o ikS/kksa
ds fy, vR;f/kd vko';d gS] ijUrq budh vko';drk vfr lw{e ek=k
esa gksrh gSA ,sls rRoksa dks lw{e iks’kd rRo mi-lewg esa lfEefyr fd;k
tkrk gSA ;s rRo viuh vYi ek=k esa Hkh vf/kd izHkkodkjh vkSj
lhekUrdkjh dkjd gSA ;g dbZ izdkj ds ,Utkbe] gkWeksZUl rFkk
foVkfeUl ds fuekZ.k vkSj L=ko dk fu;U=.k djrs gS vkSj fofHkUu tSfod
fØ;kvksa dk lapkyu vkSj fu;U=.k djrs gSaA blh izdkj dksckYV (Co)
dh vfr lw{e ek=k dqN dkcZfud ;kSfxdksa ds lg;ksx ls foVkfeu B12

dk fuekZ.k djus esa /kkrq mRizsjd dk dk;Z djrk gSA bldh vYi ek=k
foVkfeu& B12 dh fØ;k'khyrk ds fy, vko';d gSA

bl izdkj eSaxuht] yksgk] Dyksjhu] ftad] oSusfM;e vkfn lw{eiks’kd
izdk'k la'ys’k.k ds vfoHkkT; rRo gSaA buds vfrfjDr ekWfyCMsue~] cksjkWu]
dkWij] dksckYV rFkk flfydk vkfn dqy feykdj 10 lw{e iks’kd rRo
ikS/kksa vkSj tUrqvksa nksukss a ds fy, leku #Ik ls egRoiw.kZ gS vkSj lhekdkjh
dkjd ds :Ik esa dk;Z dj ldrs gSaA
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viuh izxfr tk¡fp, (Check Your Progress)

18- fdlh LFkku ij ok;q dh izfr bdkbZ esa mifLFkr tyok’i dh ek=k dk
Hkkj] dgykrk gS&

¼v½ lEiw.kZ vknzrk ¼c½ lkis{k vknzZrk

¼d½ vknZzrk ¼M½ mi;qZDr rhuksa

19- leqnzh ty ds [kkjsiu dh izfr'krrk yxHkx gksrh gS&

¼v½ 1-5 ¼c½ 2-5

¼d½ 3-5 ¼M½ 4-5

20- ikS/kksa ds fy, vR;kf/kd mi;ksxh ty gSa&

¼v½ xq:Roh; ty ¼c½ dsf'kdh; ty

¼d½ vknZzrkxzkgh ty ¼M½ la;qDr ty

21- ènk esa mifLFkr ty dh og ek=k tks ikS/kksa dks miyC/k gks tkrh gS]
dgykrh gSa&

¼v½ bdkbZ ¼c½ gksykMZ

¼d½ fØalkMZ ¼M½ dksbZ Hkh ugha

22- gjs ikS/kksa esa DyksjksfQy fuekZ.k ds fy, fdl og̀r iks’kd rRo
¼Micronutrients½ dh vko';drk gksrh gsa\

¼v½ dksckYV ¼Co½ ¼c½ lksfM;e ¼Na½

¼d½ dkWij ¼Cu½ ¼M½ eSXuhf'k;e ¼Mg½

1-15 tSfod dkjd (Biotic Factors)

ifjPk; (Introduction/Definition)

vtSfod dkjdksa ds lkFk-lkFk tSfod dkjd Hkh-tho/kkfj;ksa dh tSfod fØ;kvksa
ij izHkko Mkyrs gSaA ikfjfLFkfrdh ra= esa fdlh Hkh tho ds fy, ,dy vkSj
Lora= jguk lEHko ugha gS] D;ksafd tho ,d-nwljs ls ?kfu"Brk ls lEcfU/kr gksrs
gSaA

fdlh Hkh tkfr ¼Species½ dh lQyrk ds fy, tSfod dkjdksa dk dqN
fof'k’V lEcU/kksa ds vk/kkj ij vuqfØ;k,¡ ¼Interactions½ djuk vko';d gSA bu
lEcU/kksa dh e/kqjrk ;k dVqrk dh tUrq fo'ks’k dh leLr tkfr ij izHkko Mkyrh
gSA nwljs 'kCnksa esa tUrqvksa ds vkilh lEcU/k ;k rks ,d-nwljs dks lg;ksx iznku
djds fnu-izfrfnu dh leL;kvksa dk lek/kku djrs gSa ;k vkil esa ,d-nwljs ls
vkØe.kdkjh vkSj vlg;ksx djds thou dfBu cukrs gSaA mu tSfod dkjdksa
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dks] ftuls tUrq fo'ks’k dks lg;ksx feyrk gS] lg;ksxh dkjd ¼Cooperative
factors½ dgrs gSaA

tho-txr esa tUrqvksa ds ouLifr;ksa ls rFkk tUrqvksa ds tUrqvksa ls lEcU/k
gks ldrs gSaA lg;ksx ;k vlg;ksx ds vfrfjDr tUrqvksa ds vkilh lEcU/kksa dks
vUr%tkrh; lEcU/k ¼Intraspecific association½ ,oa vUrjtkrh; lEcU/kksa
¼Interspecific associations½ esa foHkkftr fd;k x;k gSA

1-15-1 vUr%tkrh; lEcU/k (Intraspecific Associations)

tc ,d gh Lih'kht ¼Species½ ds lnL; ijLij lEcU/k iznf'kZr djrs gSa]
rc ,sls lEcU/kksa dks vUr%tkrh; lEcU/k dgrs gSaA tUe ds lkFk gh izR;sd tUrq
dk viuh tkfr ds lnL;ksa ls loZizFke lEcU/k LFkkfir gksrk gSA vyx-vyx
tkfr;ksa esa ;g lEcU/k fHkUu :iksa ds gksrs gSaA dqN tkfr;ksa esa vius lnL;ksa dks
fo'ks’k lg;ksx nsdj mUgsa lQy cukus esa ;ksxnku fn;k tkrk gS] rks dqN
tkfr;ksa esa viuh tkfr ds lnL; Hkh vlg;ksxh vkSj ?kkrd gksrs gSaA eq[;
vUr%tkrh; lEcU/k fuEukafdr gSa&

¼d½ lg;ksxh vUr%tkrh; lEcU/k] ¼[k½ vlg;ksxh vUr%tkrh; lEcU/k

¼d½ lg;ksxh vUr%tkrh; dkjd (Cooperative Intraspecific Factors)

lg;ksxh vUr%tkrh; lEcU/k fuEu gSa&

¼1½ fuoghdj.k] ¼2½ lkekftd laxBu] ¼3½ lkewghdj.k] rFkk ¼4½ iSrd̀
laj{k.kA

1- fuoghdj.k (Colonization)&

(a) izksVkstksvk leqnk; esa loZizFke vkilh lg;ksx ls fuoghdj.k dh
izfØ;k ns[kus dks feyrh gSA blls izksVkstksvk fuog ds lnL;ksa dks
lqj{kk] iks"k.k izkIr djuk vkSj iztuu dh lqxerk izkIr gksrh gSA

(b) bldk fodflr :Ik lhysUVsªVk leqnk; ds tUrqvksa eas feyrk gSA
Qk;lsfy;k ,d fuogh lhysUVªsVk gSA blds fofHkUu lnL;
¼Zooids½ lkFk-lkFk ,d fuog esa jgrs gq, vyx-vyx dk;Z tSls
& iks’k.k gkbMªkstwbM }kjk] tuu xksukstwbM }kjk rFkk j{kk
MsfDVykstwbM }kjk djrs gSA bl izdkj dk;Z dk JefoHkktu gksus
ls lHkh dk;Z vf/kd n{krkiwoZd gksrs gSA

(c) fuoghdj.k dh izof̀Ùk ls gh LiUt lewg ¼Porifera½ dk fodkl
gqvk vkSj dksf'kdkvkas esa Je ls foHkktu izkjEHk gqvk] ftlls
vk/kqfud thoksa dh mRifŸk lEHko gks ldhA ijUrq fu'p; gh bl
lg;ksxh dkjd us u dsoy dqN tkfr;ksa] vfirq] lkjs tho-txr
dk vn~Hkqr fodkl djus esa ,d vfr egRoiw.kZ tSfod lg;ksxh
dkjd dh Hkwfedk dk fuokZg d;k gSA
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2- lkekftd laxBu ¼Society Formation½& dqN ikf.k;ksa esa vn~Hkqr
lkekftd laxBu fuekZ.k dh izof̀Ùk ikbZ tkrh gSA ;g izof̀Ùk viuh tkfr
dh lqj{kk] izxfr vkSj lQyrk esa Bhd mlh izdkj lg;ksxh gksrh gS]
ftl izdkj ekuo ds fofHkUu lkekftd laxBu ekuo tkfr dh lQyrk
vkSj fodkl esa lg;ksxh gksrs gSA e/kqeD[kh] fpfV;ksa vkSj nhed esa
lkekftd laxBu vR;Ur fodflr :Ik esa ns[kus dks feyrk gS] ftlds
dkj.k Je foHkktu ds lkFk-lkFk tkfr fuekZ.k ¼Caste formation½ rFkk
'kkjhfjd lajpuk esa foHksnu gks tkrk gSA

buds dhVksa dk foHkktu ia[kks okyh uj o eknk] ia[kjfgr cU/; ¼Sterile½
lSfud ,oa NksVs ia[kjfgr] vf/kdka'kr% cU/; Jfedksa esa gksrk gSA buesa ls
cM+h ia[k okyh uj o eknk dk eq[; dk;Z iztuu gSA lSfudksa dk dke
fuog dh lqj{kk O;oLFkk gS] blfy, buds poZ.kd ¼Mandible½ cM+s gksrs
gSa vkSj buesa QkWfeZd vYe iSnk djus oyh xzfUFk;k¡ Hkh gksrh gSA Jfedksa
dk dke Hkkstu bdëk djuk] ?kjsyw dke ns[kuk rFkk fuog vFkkZr~ jgus
ds fuokl cukuk vkSj mudh lQkbZ] ejEer vkfn djuk gSA bl izdkj
dk lxBukRed lg;ksx bu izkf.k;ksa dh lQyrk esa vR;Ur ykHkdkjh
dkjd gSA

e/kqeD[kh fuog esa rhu tkfr;k¡ ¼Castes½ gksrh gSa&

¼a½ jkuh& ;g tuu'khy eknk gksrh gSa] tks v.Ms nsrh gSA

¼b½ Mªksu ;k jktdqekj& ;g tuu'khy uj gksrs gSa] tks jkuh dks
fu’ksfpr djrs gSA

¼c½ Jfed& ;g Hkkstu ,df=r djrs gSa] v.Mksa ,oa ykokZvksa dk iks’k.k
djrs gSa] NÙkk fuekZ.k vkSj ejEer djrs gSaA

lajpukRed mRifÙk ds fodkl eas vkFkks ZiksM~k lcls mPp ekus tkrs gSa rFkk
buesa lcls tfVy lkekftd lewg dhVksa esa feyrk gSA e/kqeD[kh]
nhed ,oa phfV;ksa ds lekt esa eq[; :Ik ls izR;sd lnL; dk dk;Z
lajpukRed vUrjksa ls fu/kkZfjr gksrk gS rFkk lHkh lnL;ksa esa lg;ksx
izof̀Ÿk ¼Behaviour½ ij fu/kkZfjr gksrk gS] tks vf/kdka'k rkSj ij
vkuqoaf'kdrk ¼Heredity½ ds }kjk fu/kkZfjr gksrs gaSA

3- lkewghdj.k ¼Aggregation½& fuoghdj.k ls feyrh-tqyrh ijUrq
fuf'pr :Ik ls fHkUu izof̀Ùk lkewghdj.k dh gksrh gSA bl izfØ;k esa dqN
tkfr;ksa ds lnL; ;k rks LoHkko ls gh lewg cukdj jgrs gSa ;k dqN
fo'ks’k ifjfLFkfr;ksa dk lkeuk djus ds fy, vLFkk;h rkSj ij lweg esa
bdës gks tkrs gSaA tSls& fVÏh ny] pkSik;ksa dk oU; Ik'kqvksa dklewg ;k
vkizokl djrs gq, i{kh] eNfy;k¡ vkfnA

Lkkewghdj.k esa fofHkUu izdkj ds lg;ksxh ykHk gksrs gSa] tks fd fuEu
mnkgj.kksa ls Li’V gS&
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¼i½ lqj{kk ¼Safety½& lewg esa jgdj dqN tUrq viuh lqj{kk vPNh
rjg ls dj ldus eas l{ke gksrs gSA

¼ii½ rki laj{k.k ¼Heat/Thermal Conservation½& vR;kf/kd tkM+s
esa U;wu rki ls cpus ds fy, vDlj vusdksa dksV] fpfM+;k¡ vkSj Ik'kq
rFkk ekuo Lo;a lewg cukdj jgrs gSaA lkewfgd :Ik esa
'olu }kjk mRiUu rki vkSj muds 'kjhj ls mRiUu Å’ek] tkM+s
dk eqdkcyk djus esa lgk;d gksrk gSA

¼iii½ ikfjokfjd dop ¼Family Armour½& ,d vdsyk taxyh HkSalk
¼Bison½ HksfM;ksa ds lewg dk eqdkcyk ugha dj ikrk gS vkSj cgq/kk
vdsyk iM+ tkus ij ekjk tkrk gSA vr% taxyh HkSals lewg cukdj
pyrs gSa vkSj HksfM+;ksa rFkk vU; fgaL= Ik'kqvksa ls lkeuk gksus ij
lHkh HkSals ckgj dh vksj eq¡g djds ,d ?ksjk cukrs gSa ftlesa eknk
vkSj cPpksa dks lqjf{kr djus ds fy, ?ksjs ds uj HkSals eqdkcyk djus
ds fy, dfVc) gks tkrs gSA bl izdkj os bl lkeqfgd lqj{kk
pØ ;k ?ksjs ds }kjk HksfM+;ksa ;k vU; f'kdkjh oU; Ik'kqvksa ls viuh
j{kk djrs gS vkSj vDlj mUgsa Hkxkus esa lQy gksrs gaSA

¼iv½ vkØe.kdkjh izo`fÙk ¼Attacking or Offensive Tendency½&
tkfr dh lqj{kk ds fy, dqN tUrq rks lnSo >q.M esa gh
jgrs ;k ?kqers gSaA vf/kdka'kr% fpfM+;k¡ vkSj dhV LFkk;h >q.M esa
jgrs gaSA vis{kkÑr vlqjf{kr fVfÏ;ksa ds fo'kky >q.M cM+s iSekus
ij Qlyksa dks pkSiV djds fdlkuksa dks [kqyh pqukSrh nsrs gSaA blh
izdkj vusdksa NksVs-NksVs tUrq lkewfgd lg;ksx ds cy ij cM+h-cM+h
izfrdwy 'kfDr;ksa dks ijkLr djds viuh tkfr dh lEiUurk dk
ekxZ iz'kLr djrs gaSA

mPpLrjh; lewghdj.k ¼High Level Aggregation½& ;g rhoz
vuqdwyu vuqfØ;k gS] ftlds }kjk ,d tkfr esa nwljs tkfr ds lnL;ska
dks 'kfkey fd;k tkrk gS bl izdkj ds dbZ lewg gS] tSls& e/kqeD[kh]
cjZ] dkyh fpfM+;k¡ tks jkf= ds le; lksus ds fy, lkFk vkrh gS rFkk
fnu gksrs gh fc[kj tkrh gSA

dkyh fpfM+;k¡] e/kqeD[kh dh ijHkf{k;ksa ls j{kk djrh gS vkSj e/kqefD[k;k¡
fpfM+;ksa dks NRkkas ij 'kj.k nsrh gS vkSj Hkkstu ,df=r djus ds volj
nsrh gSA
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fp= Ø- 1-17% tSfod dkjd (Biotic Fuctors)

4- iSr`d laj{k.k ¼Parental Care½& izkf.k;ksa esa iSrd̀ laj{k.k dk xq.k
dqN lewgksa esa fodflr :Ik ls ugha ik;k tkrk gSA lw{en'khZ; ,oa NksVs
izkf.k;ksa esa iSrd̀ laj{k.k dk furkUr vHkko feyrk gSA tUe ds rqjUr ckn
uotkr f'k'kqvksa ¼New born½ dks izÑfr ds Hkjksls NksM+ fn;k tkrk gSA
Lru/kkjh rFkk if{k;ksa vkSj dqN ,sEQhfc;k ¼Amphibia½ esa ;g xq.k
lokZf/kd fodflr :Ik esa ik;k tkrk gSA

iSrd̀ laj{k.k fofHkUu tkfr;ksa ds fodkl vkSj lQy thou esa egROkiw.kZ
tSfod dkjd ds :Ik esa dk;Z djrk gSA ftu izkf.k;ksa esa iSrd̀ laj{k.k
dk vHkko gksrk gS] muesa tkfr dks cuk, j[kus ds fy, os cM+h la[;k esa
lUrkuksRifŸk djrs gSaA mnkgj.k ds fy, izksVkstksvk oxZ ds vf/kdka'k
izkf.k;ksa ds thou dk eq[; /;s; ek= iztuu djuk gh izrhr gksrk gSA ;s
NksVs izk.kh gj lEHko fof/k ds }kjk iztuu djds vf/kd ls vf/kd la[;k
esa mRIkknu djrs gSa] ftlls izÑfr dh izfrdwy ikfjfLFkfrdh esa iSrd̀
laj{k.k ds vHkko esa vR;kf/kd èR;w nj ds ckn Hkh dqN lUrkusa thfor
jgus esa lQy gks tkrh gaSA ijUrq ekuo lfgr vusdksa Lru/kkfj;ksa vkSj
if{k;kas eas ekrk-firk dk laj{k.k tUe ls ysdj LokoyaEch cuus rd izkIr
gksrk gSA euq’; esa rks dHkh-dHkh ekrk-firk ds lkFk-lkFk nknh] ckck]
ukuh] ukuk rd dk laj{k.k izkIr gksrk gSA iSrd̀ laj{k.k ds dkj.k ;s
tho/kkjh viuh lUrku vkSj tkfr dh lqj{kk Hkyh izdkj djrs gSa] ftlds
ifj.kkeLo:Ik NksVs izkf.k;ksa dh rqyuk esa iztuu dh nj cgqr de gksrh
gSA iSrd̀ laj{k.k dk izHkko iztuu ds HkkSxksfyd forj.k ij Hkh iM+rk gSA
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¼[k½ vlg;ksxh vUr%tkrh; dkjd (Non-cooperative Instraspecific
Factors)

1- Hkkstu-Li/kkZ ¼Food Competition½& lHkh izkf.k;ksa ds fy, Hkkstu ije
vko';d gS] ijUrq vyx-vyx tkfr;ksa dk Hkkstu Hkh vyx-vyx gksrk
gSA pw¡fd ,d tkfr ds lnL;ksa dk Hkkstu leku gksrk gS] blfy, Hkkstu
ds fy, Li/kkZ gksuk LokHkkfod gSA ;g Li/kkZ vusd lewgksa esa tSfod
fØ;kvksa dks izHkkfor dj :ikUrj djrh gS] tSls& Hkkstu dk izdkj]
eq[kkax] vk'ku fof/k;ksa dk fodkl vkfnA

Hkkstu-Li/kkZ 'kkdkgkjh izkf.k;ksa dh vis{kk ek¡lkgkjh izkf.k;ksa eas vf/kd
gksrh gS] blfy, ek¡lkgkjh tUrq izk;% ,dy ;k NksVs ikfjokfjd lewgksa esa
gh jgrs gSA bldh vis{kk 'kkdkgkjh tho-tUrq cMs-c+Ms >qa.Mksa esa jgrs gSa
vkSj fofHkUu {ks=ksa esa mudk HkkSxksfyd forj.k cM+s lewg ds :Ik esa gksrk
gSA tSls& HksMsa] xk;sa] fgj.k vkfn Ik'kq lnSo ?kus >q.M cukdj ,d lkFk
jgrs gSa] ftldk ykHk mUgsa lkewghdj.k ds dkj.k lqj{kk ds :Ik esa feyrk
gSA

ek¡lkgkfj;ksa esa vf/kd Hkkstu Li/kkZ ds dkj.k mudk HkkSxksfyd forj.k Hkh
vf/kd fNrjk gksrk gSA mnkgj.kkFkZ] cM+s-cM+s ?kus taxyksa esa 'ksj] phrs
vkfn vf/kdka'kr% vdsys ;k vf/kd ls vf/kd vius ifjokj esa eknk vkSj
NksVs cPpksa ds lkFk ik, tkrs gSaA ijUrq ;s izk.kh vius Hkkstu {ks= esa mlh
tkfr ds vU; lnL;ksa dks cnkZ'r ugh djrs vkSj lkeuk gksus ij
izfrLi/kkZ ds dkj.k ijLij la?k"kZ djrs gSaA vUrr% nksuksa esa ls ,d ;k rks
{ks= dks NksM+dj Hkkx tkrk gS ;k ekjk tkrk gSA vr% bl Li/kkZ dk bu
izkf.k;ksa dh tula[;k vkSj forj.k ij foijhr izHkko iM+rk gSA

2- lhfer 'k=qrk ¼Definite Hostility½& lHkh izkf.k;ksa esa viuh tkfr ds
vU; lnL;ksa ds izfr fuf'pr :Ik ls dqN 'k=qrk dk Hkko LokHkkfod :Ik
ls ik;k tkrk gSA ;gh LokHkkfod dkj.k vusd voljksa ij Lotkrh;
lnL;ksa esa Hkkstu dh izkfIr] fuokl LFkku ;k tuu-lkFkh ds fy, la?k"kZ
dk :Ik ys ysrk gSA ;fn dksbZ Jfed e/kqeD[kh Hkwy ls fdlh vU; NÙks
esa igq¡p tk, rks ml NÙks dh e/kqefD[k;k¡ rqjUr vkØe.k djds mls ekj
nsrh gSA bl izdkj dh izof̀Ùk lHkh lkekftd dhVksa esa gksrh gSA fpfM+;ksa
vkSj Lru/kkfj;kas esa ;g la?kVuk vf/kd Li’V gksrh gSA dqN ekalkgkjh
izk.kh rks bl izof̀Ùk ds dkj.k viuh lUrku dk Hkh Lo;a Hk{k.k dj tkrs
gSA

lhfer 'k=qrk dk izkf.k;ksa dh fofHkUu fØ;kvksa ij izHkko iM+rk gSA ftu
tho/kkfj;ksa esa lhfer 'k=qrk de gksrh gS] muesa lkewghdj.k vkSj
fuoghdj.k vf/kd gksrk gS rFkk mudk forj.k vkSj tula[;k ?kuRo Hkh
vis{kkÑr vf/kd gksrk gSA blds foijhr 'k=qrk rhoz gksus ij mxzrk vkSj
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la?k"kZ ds dkj.k lEcfU/kr tkfr;ksa ds forj.k vkSj tula[;k ?kuRo ij
izfrdwy izHkko Mkyrk gSA

1-15-2 vUrjtkrh; lEcU/k (Interspecific Relations)

nks ;k nks ls vf/kd fHkUu tkfr;ksa ¼Species½ vFkok tsusjk ¼Genera½ ds chp ik,
tkus okyksa lEcU/kksa dks vUrjtkrh; lEcU/k ¼Interspecific relations½ dgrs gaSA
tSfod okrkoj.k ds izk.kh ,oa ikni tkfr;k¡ ,d-nwljs ds izfr dbZ izdkj ds
vkilh lEcU/k n'kkZrh gSA

tkfr;ksa ds chp ik, tkus okys ijLij lEcU/k nksuksa izdkj dh tkfr;ksa ds
fy, ykHknk;d ;k nksuksa ds fy, gkfudkjd gks ldrs gS vFkok ;s lEcU/k ,sls
Hkh gks ldrs gSa] tks ,d tkfr ds fy, ykHknk;d ;k gkfudkjd gks rFkk nwljh
tkfr ds fy, mnklhu ¼Neutral½ gksaA

lef’V;ksa dh ijLij fØ;kvksa dks lkekU;r% rhu Jsf.k;ksa esa foHkkftr fd;k
tk ldrk gS& vuqdwy ¼Positive½] vizHkkoh ¼Neutral½ vkSj izfrdwy ¼Negative½
ijLij fØ;k,¡A vuqdwy ijLij fØ;kvksa esa ijLij fØ;k djrh gqbZ de-ls-
de ,d lef’V dks ykHk rks fu'p; gh igq¡prk tkrk gSA vizHkkoh ijLij fØ;k
og gksrh gS] ftlesa lnL;ksa ds vkdkj ij dksbZ izHkko ugha iM+rk vFkkZr~ ykHk ;k
gkfu ugha gksrh gS vkSj izfrdwy ijLij fØ;k esa os lHkh mngkj.k vk tkRks gSa
ftuesa ,d ;k nksuksa lnL;ska dks gkfu gksrh gSA

vUr%tkrh; dkjdkas ds leku vUrjtkrh; dkjd Hkh nks milewgksa esa ck¡Vs
x, gSa&

1- lg;ksxh vUrjtkrh; dkjd] rFkk

2- vlg;ksxh vUrjtkrh; dkjdA

vUrjtkrh; lEcU/kksa dks cgqr ls ys[kd rhu oxkasZ esa oxhZÑr djrs gSa&

1- mnklhurk ¼Neutralism½& ftlesa dksbZ Hkh tkfr fdlh dks Li’V ykHk
ugha igq¡pkrhA

2- lgthfork ¼Symbiosis½& ftlesa ,d ;k nksuksa tkfr;ksa dks ijLij ykHk
gks rFkk fdlh dks Hkh gkfu u gks ;g nks izdkj dh gksrh gS&

(i) lgksidkfjrk (Mutualism) rFkk

(ii) lgHkksftrk (Commensalism)

3- fojks/krk ¼Antagonism½] ftlesa de ls ,d tkfr dks gkfu gksA ;g
pkj izdkj dh gksrh gS&

(i) izfrthfork (Antibiosis)] (ii) ijthfork (Parasitism), (iii) Hk{k.k
(Predation) rFkk (iv) izfr;ksfxrk (Competition)A
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1-15-2-1 lg;ksxh vUrjtkrh; dkjd (Cooperative Interspecific
Factors)

1- mnklhurk ¼Neutralism½& bl izdkj ds lEcU/kkas esa anksukas lnL;
ijLij ykHk ;k gkfu ugha igq¡pkrs gS] tSls& fxygjh vkSj jkWfcu
fpfM;k¡ ,d gh o{̀k ij jgrs gS] fdUrq ijLij Li’V ykHk ;k gkfu ugh
igq¡pkrs gSA

2- lgthfork ¼Symbiosis½& lgthfork lEcU/k& ¼i½ Hkkstu] ¼ii½ vkJ;]
¼iii½ vk/kkj ;k ¼iv½ vfHkxeu ds fy, gksrs gSA ;g lEcU/k v[k.M
¼Continuous½ ;k {kf.kd ¼Transitory½ rFkk vfodYih ¼Obligatory½ ;k
fodYih ¼Facultative½ gks ldrk gSA

,sls lEcU/kksa es dksbZ lnL; ¼Partners½ nwljs lnL; dks gkfu ugha
igq¡pkrk gS] ,d ;k nksuksa LknL;ksa dk ykHk gks ldrk gSA

lgthoh lEcU/kksa dks ¼v½ lgksidkfjrk ¼Mutualism½ rFkk ¼c½ lgHkksfTkrk
¼Commensalism½ esa oxhZÑr fd;k x;k gS& buesa lgksidkfjrk
lgthou }kjk nksuksa tkfr;ska dks ykHk gksrk gS rFkk lgHkksfTkrk }kjk
dsoy ,d tkfr dk ykHk gksrk gS] fdUrq fdlh dks Hkh gkfu ugha gksrhA

v- lgksidkfjrk ¼Mutualism½% bl lg;ksx dh izfØ;k esa nksuksa gh
tkfr;k¡ ¼Species½ ,d-nwljs dks ykHk igq¡pkrh gSA vr% nks fHkUu
tkfr;ksa ¼Species½ ds thoksa esa lg;ksx dh ml tSfod izfØ;k
¼Biological interaction½ dks ftlesa nksuksa lnL; ,d-nwljs dks
ykHkkfUor djsa] lgthou dgrs gSa vkSj bl la?kVuk dks
lgksidkfjrk dgrs gaSA fuHkZjrk ds vuqikr ds vk/kkj ij
lgksidkfjrk fuEu nks izdkj dh gks ldrh gS&

¼a½ vfodYih lgksidkfjrk ¼Obligatory mutualism½] rFkk

¼b½ fodYIkh lgksidkfjrk ¼Facultative mutualism½A

¼a½ vfodYih lgksidkfjrk ¼Obligatory mutualism½&
lgthou ds nksuksa i{k ,d-nwljs ij iw.kZr% fuHkZj jgrs gSa vkSj
vyx gksus ij mudk thou vlEHko gks tkrk gSA ;g
lgthou iksËkksa vkSj izkf.k;ksa eas Hkh gks ldrk gSA vfodYih
lgksidkfjrk ds dqN izeq[k mnkgj.kksa eas ysX;wfeukslh dqy vkSj
ukbVªkstu fQfDlax cSDVhfj;k] gfjr gkbMªk ,oa 'kSoky
twDyksjsyk ¼Green hudra and Algae, Zoochlorella½] nhed
rFkk ¶ySyhtsV ¼izksVkstksvk½] lhysUVªsVk oxZ dk lh-,suheksu ,oa
gjfeV Øsc vkfn gSA

¼i½ ukbVªkstu fQfDlax cSDVhfj;k] ysX;wfeukslh dqy ds ikS/kksa dh
tM+ksa esa x<+kus (Nodules) cukdj jgrs gSaA cSDVhfj;k gok dh
Lora= ukbVªkstu dks ikS/kksa ds mi;ksx ds ;ksX; fLFkj dj
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ukbVªsV~l esa cny nsrs gSaA vkSj cnys esa tM+ksa ls HkksT; inkFkZ
izkIr djrs gSaA

(ii) blh izdkj gfjr gkbMªk vkSj 'kSoky ,d nwljs dks ykHk igq¡pkrs
gSA gfjr gkbMªk] twDyksjSyh uked 'kSoky dks ih<+h-nj-fi<+h
gLrkUrfjr djrk gS vkSj 'kSoky cnys esa izdk'k la'ys’k.k ls
Hkkstu cukdj gkbMªk dk iks’k.k djrk gSA izdk'k la'ys’k.k ds
fy, 'kSoky dk CO2 gkbMªk ds 'olu ls 'kSoky dks izkIr gksrh
gS vkSj 'kSoky ds izdk'k la'ys’k.k ls mRiUu O2 gkbMªk dks
'olu ds fy, izkIr gks tkrh gS gkbMªk ds ukbVªkstu;qDr
mRlthZ mRikn 'kSoky dks iks’kd inkFkksZ a ds :Ik esa izkIr gksrs
gSaA

(iii) ydM+h [kkus okyh nhed (Termite)& ;g pck-pckdj
ydM+h ds VqdMs+ fuxy tkrh gSA budks ipkus dk vlyh dke
¶ySthysV izksVkstksvk tks nhed dh vk¡rksa esa gjrs gSa] djrs
gSaA ;g ¶ySthysV ,d ,Utkbe mRiUu djrs gSa] tks ydMh ds
dkcksZgkbMªsV~l (Polysacchrides) dks ipk nsrk gSA bl rjg
mRiUu HkksT; inkFkZ dks nksuksa vkil esa ck¡Vdj mi;ksx djrs
gSaA nhed vkSj ¶ySthysV nksuksa dk thou ,d-nwljs ds fcuk
lEHko ugha gSA

(iv) gjfeV Øsc (Hermit Crab)& Qk;ye-vFkksZiksMk dh gS Tkks
dh ;g ;wixqjl (Eupagurus) thul dk lnL; gSA ;g
ekSyLdk oxZ ds xSLVªksiksMk (Gastropoda) izkf.k;ksa ds dop
(Shell) ds vUnj jgrk gSA blh dop ds Åij lh-,suheksu
uked lhysUVsaªV fpid tkrk gSA gjfeV Øsc lh-,suheksu
dks ?kqekrk fQjrk gS vkSj izpyu dh lqfo/kk nsrk gS ftlls og
vf/kd Hkkstu izkIr djus esa lQy gksrk gSA blds cnys esa lh-
,uheksu viuh uhesVksflLV ls gjfeV Øsc dks lqj{kk iznku
djrk gS vkSj dqN Hkkstu ds VqdMs+ Hkh tks Øsc ds Hkkstu djrs
le; Tky esa fxj tkrs gSa lh-,suheksu dks izkIr gks tkrs gSaA
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fp= Ø- 1-18% DyksjksgkbMªk rFkk gjs 'kSoky dkVsZfj;k ds e/; lgthfod
lEcU/k (Symbiotic relation between Chlorohydra and green algae Carteria)

¼v½ dbZ izdkj ds lgthoh lEcU/kksa esa ls ,d egRoiw.kZ izdkj dk
lEcU/k tUrq ,oa ikniksa ds e/; ik;k tkrk gSA mnkgj.k ds
fy, LoPNtyh; lhysUVªsV DyksjksgkbMªk fofjfMlhek
(Chlorohydra viridissima) ,.MksMeZy dksf'kdkvksa esa dbZ
NksVs ,ddksf'kdh; 'kSoky dkVsZfj;k (Carteria) ik, tkrs gSaA
blls gkbMªk dks ;g ykHk gksrk gS fd og 'kSoky ds }kjk
izdk'k la'ys’k.k ls cukbZ xbZ vkWDlhtu izkIr djrk gSA

¼b½ fodYih lgksidkfjrk (Facultative Mutualism)& fodYih
lgksidkfjrk esa lg;ksxh i{k ,d-nwljs dks ykHkdkjh lg;ksx
rks nsrs gSa] ijUrq nksuksa ds vyx gks tkus ij muds thou esa
dksbZ ?kkrd izHkko mRiUu ugha gksrk gSA ,d rjg ls fodYih
lgthou lEcfU/kr i{kksa ds fy, ykHkdkjh gksus ij Hkh ,d-
nwljs ds fy, ije vko';d ugha gSA izÑfr esa blds gtkjksa
mnkgj.k gS ijUrq dqN izeq[k fodYih lg;ksfx;ksa esa xk;] HkSal
vkfn Ik'kqvksa ds ihB ij cSBh vkSj dhM+s [kkus okyh fpfM+;k¡]
exjePN ds lehi jgus okyh eNyh [kkus okyh fpfM+;k¡ vkfn
gSaA budk o.kZu fuEukuqlkj gS&

(i) xk;-HkSalksa dh Ropk ij lk/kkj.kr% ijthoh dhMs fpids jgrs
gSaA dkx ;k dkSvk vkfn dqN fpfM+;k¡ buds 'kjhj ls ijthoh
dhM+ksa dks NqM+kdj [kk tkrs gSA fpfM+;ksa dks Hkkstu ykHk gksrk gS
vkSj cnys esa Ik'kq ijthoh dhM+ksa }kjk :f/kj ds 'kks’k.k vkSj
Roph; mŸkstuk ls eqfDr ikrs gSA
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(ii) exjePN eNfy;ksa dk Hkkstu djrk gS vkSj ckn esa unh fdukjs
jsr esa foJke djrs le; viuk eq¡g QkM dj ysVk jgrk gSA
unh fdukjs eNyh [kkus okyh fpfM+;k¡ exjePN ds eq¡g esa
cSBdj mlds nk¡rksa esa Q¡ls eNfy;ksa ds ek¡l ds VqdM+s
fudkydj [kkrh jgrh gSA exjePN dks fpfM;ksa ds bl
lg;ksx ls bruk vkuUn feyrk gS fd og cM+s vkjke ls rc
rd eq¡g [kksys jgrk gS] tc rd fpfM;k¡ eNfy;ksa ds VqdM+s
lkQ djds lqjf{kr mM+ ugha tkrhaA

c- lgHkksftrk (Commensalism): tc nks fHkUu tkfr;ksa (Species)
ds tho ,d lkFk thou;kiu djsa vkSj buesa ls ,d i{k dks rks
nwljs i{k ls ykHk gks] ijUrq nqljs i{k dks u rks dksbZ ykHk gks vkSj
u dksbZ gkfu gks] rks ,sls lgthou dks lgHkksfTkrk dgrs gSA izjEHk
esa lgHkksftrk dk fopkj Hkkstu lEcU/kksa rd gh lhfer Fkk] ijUrq
vc Hkkstu ds vykok lqj{kk] leFkZu] vkJ; vkfn ykHk Hkh blesa
lfEefyr dj fn, x, gaSA leqnzh izkf.k;ksa esa lgHkksfTkrk cgqr
vf/kd ikbZ tkrh gSA ;g fuEufyf[kr izdkj dh gksrh gS&

(i) ’kkdZ vkSj pw"kd eNyh (Remora)& esa lgHkksfTkrk dk
vPNk mnkgj.k ns[kus dks feyrk gSA NksVh pw’kd eNyh vius
pw’kd dh lgk;rk ls Hkkjh-Hkjde vkSj [krjukd 'kkdZ eNyh
ds uhps fpid tkrh gSA 'kkdZ dh N=Nk;k esa pw’kd eNfy;k¡
fo'kky leqnz esa lqjf{kr fopj.k djds leqfpr ek=k esa Hkkstu
izkIr djus esa lQy gksrh gSA bl izdkj 'kkdZ ds lg;ksx ls
pw’kd eNyh lqj{kk vkSj Hkkstu izkIr djrh gS] ijUrq 'kkdZ dks
blls u rks dksbZ ykHk gksrk gS vkSj u gh dksbZ gkfuA

(ii) xeZ izns'kksa esa ,d vfr lw{e eNyh Qk;j ,LQj dk
vdsys :Ik esa leqnz esa thou vlEHko gSaA bls dksbZ Hkh cMh+
eNyh ;k vU; izk.kh vlkuh ls [kk ldrk gSA ijUrq leqnzh
[khjs (Sea Cucumber) uked ,dkbuksMesZV ds lg;ksXk ls ;s
lqjf{kr jgrh gSaA leqnzh [khjs vR;Ur d¡Vhys vkSj nqxZU/k;qDr
izk.kh gksrs gSaA vr% buds ikl dksbZ leqnzh tkuoj u rks vkrk
gS vkSj u gh bUgsa [kkrk gSA Qk;j ,LQj eNyh fcuk uqdlku
igq¡pk, leqnzh [khjksa dh xqnknkj iw¡N esa ?kqlh jgrh gS vkSj tc
dksbZ [krjk ugha gksrk gSa] rc ckgj fudydj Hkkstu dj ysrh
gSA bl izdkj leqnzh [khjksa dk lg;ksx Qk;j ,LQj & tSls
NksVs vkSj fujhg tho dk thou foijhr okrkoj.k esa Hkh lEHko
cuk nsrk gSA
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1-15-3 vlg;ksxh vUrjtkrh; dkjd (Non-Cooperative
Interspecific Factors)

,d gh HkkSxksfyd {ks= esa fuokl djus okyh vusdksa tkfr;k¡ leku Hkkstu ij
fuHkZj djrh gSa] vr% Hkkstu Li/kkZ dk gksuk LokHkkfod gks tkrk gSA Tkc leku
Hkkstu ij fuHkZj djus okyh tkfr;ksa ds lnL;ksa dh tula[;k fdlh {ks= esa
vR;kf/kd gks tkrh gS] rc Li/kkZ Hkh rhoz gks tkrh gSA QYkLo:i izkf.k;ksa esa
la?k"kZ gksus yxrk gS] ftlesa dqN detksj tkfr;ksa dk Hkkstu 'kfDr'kkyh tkfr;ksa
ds lnL; Nhudj ys tkrs gSa] ftlls os ;k rks yM+kbZ esa ekjs tkrs gSa ;k Hkw[k ls
Lo;a ej tkrs gSaA ,slh ifjfLFkfr esa detksj izk.kh vU; lqjf{kr {ks=ksa dh vksj
iyk;u djus yxrs gSa ;k la?k"kZ djus ds fy, 'kkjhfjd {kerk,¡ fodflr djus
dk iz;kl djrs gSaA vr% bl Li/kkZ ds ifj.kkeLo:Ik fuEufyf[kr izHkko iM+rs
gSa&

¼d½ thola[;k fu;U=.k

¼[k½ tkfr;ksa (Species) dk fofHkUu HkkSxksfyd {ks=ksa dh fn'kk esa vkizokl ;k
forj.k A

¼x½ vUrr% ubZ mitkfr;ksa dk tSo-fodklA

Hkkstu Li/kkZ esa èR;q] fuokl-LFkkuksa] ?kksalyksa vkfn dk fouk'k vkSj Hkkstu
dh miyC/krk dh deh dk lh/kk izHkko tula[;k ;k lef’V dk lhfer gks tkuk
vkfn gksrk gSaA

1-15-3-1 fojks/k (Antagonism)

fHkUu tkfr;ksa ds izkf.k;ksa ds ,sls lEcU/k] ftuesa ,d ;k nksuksa i{kksa dks gkfu gksrh
gS] fojks/k dgykRks gSaA ;s lEcU/k pkj izdkj ds gksrs gSa&

¼d½ izfrthfork ¼Antibiosis½] ¼[k½ ijHk{k.k ¼Predation½] ¼x½ ijthfork
¼Parasitism½] rFkk ¼?k½ izfr;ksfxrk ¼Competition½A

¼d½ izfrthfork (Antibiosis)& izfrthfork ,d ,slk vUrjktkrh; lEcU/k gS]
ftlesa ,d lnL; ¼i{k½ ,d jklk;fud inkFkZ L=kfoRk djrk gS] ftlls
nwljs lnL; ¼i{k½ dh èR;q gks tkrh gSA jklk;fud inkFkZ dks izfrthoh
inkFkZ ¼Antibiotic½ vkSj bl la/kVuk dks izfrthfork ¼Antilaiosis½ dgrs
gSaA izkf.k;ksa }kjk mRiUu fd, x, dbZ inkFkZ izk;% nwljs izkf.k;ksa ds fy,
gkfudkjd gksrs gSaA ,sls izfrthoh inkFkZ dbZ izdkj ds dod ,oa
cSDVhfj;k mRiUu djrs gSaA dod }kjk mRiUu isfuflyhu ¼Penicillin½]
LVªsIVksekbflu ¼Streptomycin½] vkWjksekbflu ¼Auromycin½ vkfn
izfrthoh inkFkZ gS tks fofHkUu jksxtud ¼Pathogenic½ cSDVhfj;ksa dks u’V
djrs gSa vkSj bl izdkj ekuo tkfr dh dbZ jksxksa dh fpfdRlk esa iz;ksx
esa tk, tkrs gSA ekbØksflfLVl ¼Microcystis½ uked uhyk-gjk 'kSoky
rkykcksa esa ,d fo’kSyk inkFkZ gkbMªkWfDLkySehu ¼Hydroxylamine½ cukrk
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gS] ftlds dkj.k mlesa ikuh ihus okyh eNfy;ksa ,oa Ik'kqvksa dh èR;w gks
tkrh gSA

¼[k½ ijHk{k.k ¼Prediation½& dqN izk.kh Hkkstu ds fy, vU; izkf.k;ksa dks
ekjdj [kk tkrs gSaA bl izfØ;k dks ijHk{k.k rFkk bl la?kVuk dks
ijHkf{krk ¼Predatory½ dgrs gSaA ijHk{k.k vkSj Hkkstu Li/kkZ esa Li"V
vUrj ;g gS fd Hkkstu Li/kkZ esa detksj izk.kh dks 'kfDr'kkyh izk.kh
ekjdj mldk Hkkstu Nhu ysrk gS] ijUrq mls [kkrk ugha gSA
ijHk{k.k ,d lh/kh vkSj izHkkoh vlg;ksxh izfØ;k gSA lHkh ek¡lkgkjh izk.kh
ijHk{k.k djrs gSaA lk/kkj.kr% ,d tUrq tks Hk{k.k djrk gS] ijHk{kh
¼Predator½ dgykrk gS vkSj ftldk Hk{k.k fd;k tkrk gS mls f'kdkj
¼Prey½ dgrs gSA ,d ijHk{kh ,d gh tkfr dk ijHk{k.k djrk gSA
fuR;izfr ge ns[krs gSa fd fcYyh;k¡ pwgksa dk ijHk{k.k djrh gSA ijUrq
ck?k] phrsa rFkk buds ifjokj ds vU; lnL; vusdksa 'kkdkgkjh izkf.k;ksa
dk ijHk{k.k djrs gSA ck?k ds fy, xk;] HkSal] cdjh] [kjxks'k vkfn lHkh
izk.kh f'kdkj gSaA

ijHk{kh nks izdkj ds gksrs gSa&

(i) ek¡lkgkjh & tks nwljs tUrqvksa dk ijHk{k.k djrs gSaA

(ii) 'kkdkgkjh & tks ikS/kksa dk Hk{k.k djrs gSaA

dqN izk.kh vko';drkuqlkj ijHk{k.k (Predation) ds vHkko esa 'kkdkgkjh
Hkkstu ls Hkh dke pyk ysrs gSa] ijUrq dqN izk.kh ,slk ugha dj ikrsA
if{k;ksa dh dqN tkfr;k¡ dhMksa dk ijHk{k.k djrh gSaA

ijHk{kh ds y{k.k (Characteristics of Predator)

1- ijHk{kh esa f”kdkj djus dh {kerk fodflr jgrh gSA

2- f”kdkj dks <w¡<us dh {kerkvksa dk fodkl jgrk gSA

3- ijHk{kh izk;% f”kdkj ls ifjek.k ¼Size½ esa cM+k gksrk gSA

4- fdlh {ks= esa ifjHkf{kvksa dh la[;k f”kdkj dh vis{kk cgqr de gksrh gSA

5- ijHk{kh vkØked vuqdwyu /kkj.k fd, jgrs gSA

ijHk{kd ¼Predator½ vkSj ijHkf{kr ¼Prey½ ds vkilh lEcU/kksa vkSj fdlh
{ks«k esa ijHk{k.k dh rhozrk dk izHkko nksuksa dh 'kjhj-jpuk] O;ogkj] dkf;Zdh]
tula[;k ?kuRo rFkk forj.k ij iM+rk gSA ijHkf{kr lnSo 'kkjhfjd jpuk dks
ifjofrZr djds vius cpko ds rjhds mRiUu djus dh ps’Vk ;k vU; lqjf{kr
{ks=ksa esa forfjr gksus dk iz;kl djrs jgrs gaSA dqN izkf.k;ksa us okrkoj.k esa
fNidj tku cpkus ds fy, rjg-rjg ds 'kkjhfjd vuqdwyUkksa dk fodkl fd;k
gS] dqN ds 'kjhj ij vkRej{kk ds fy, dk¡Vs ;k daVd fodflr gq, gksrs gSaA
ijHk{kdksa ls cpko ds fy, vuqdwyuksa esa nqxZU/k vkSj fo’k-xzfUFk;ksa dk fodkl Hkh
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izeq[k gSA if{k;ksa dk i;ZVu LoHkko vkSj vis{kkÑr fo”kky forj.k Hkh ijHk{k.k ds
ifj.kke gSA

bl izdkj ijHk{kh vkSj f”kdkj lef’V;ksa esa lgtSo-fodkl (Co-evolution)
dh la?kVuk ikbZ tkrh gSaA

¼Xk½ ijthfork (Parasitism)

ijthoh ¼Parasite½ ,d ,slk izk.kh gksrk gS] tks vius ls cM+s vkSj 'kfDr”kkyh
izk.kh ls ?kfu’B dkf;Zdh LkEcU/k LFkkfir dj ysrk gSA ijthoh bl izk.kh ds
Årdksa ls iks’k.k izkIr djrk gSA ijthoh ¼Parasite½ vius ijiks’kh ¼Host½ dh
ckgjh ry ;k fQj 'kjhj ds Hkhrj Årdksa esa fuokl djrk gSA

;g ,d ,slk lEcU/k gS ftlesa ,d lnL; dks iwjk-iwjk ykHk gksrk gS] bl
lnL; dks ijthoh ¼Parasite½ dgrs gSaA nwljs lnL; dks dsoy gkfu gksrh gS]
bls ijiks’kh dgrs gSaA

,d izk.kh dks ijthoh rc dgk tkrk gS tc og fdlh tho ij iw.kZ ;k
viw.kZ :Ik ls mlds Åij fuHkZj jgrk gS] mlls viuk vkgkj izkIr djrk gS rFkk
mUgsa gkfu igq¡pkrk gSA ykHk izkIr djus okys tho dks ijthoh ¼Parasites½ rFkk
gkfu mBkus okys tho dks ijiks"kd ¼Host½ dgrs gSaA

ijTkhoh ds izdkj ¼I½ LFkk;h ijthoh & ;s fuEufyf[kr izdkj ds gksrs gSaa&

¼a½ cká ijthoh ¼Ectoparasite½& ;g ijthoh ijiks’kh ¼Host½ ds 'kjhj
ij ckgj jgrk gSA tSls& [kVey] ¶yksjk vkfnA

¼b½ vkUrfjd ijthoh ¼Endoparasite½& iks"kd ds 'kjhj ds Hkhrj vkJ;
ikus okys o iksf’kr gksus okys dks vkUrfjd ijthoh ¼Endoparasite½ dgrs
gSa] tSls fd HksM+ ds ;Ñr esa ik;k tkus okyk fyoj¶ywd ¼Liverfluke½
vkgkj uky esa fuokl djus okyk Qhrk-Ñfe ¼Tape-worm½ vkfnA bu
nks Jsf.k;ska ds chp esa lHkh izdkj ds ijthoh gksrs gS rFkk nwljh voLFkk
esa vkUrfjd ijthoh gksrs gSa] nwljs ijthoh ,d le; esa ijthoh rFkk
nwljs le; esa Lora=-thoh gks ldrs gSaA blfy, cká ,oa vkUrfjd
ijthfo;ksa ¼External and internal parasites½ esa fdlh Hkh ,d izdkj dk
foHkktu iw.kZ ugha gSA bl izdkj ls nks fHkUu izdkj ds thou fcrkus okys
ijthfo;ksa dks fo'ks’kkf/kdkjh ijthoh dgk tkrk gSA

¼c½ vUr%dksf’kdh; ijthoh ¼Intracellular Parasite½& ;g ijthoh vius
ijiks’kh ds Årdksa dh dksf”kdkvksa ds Hkhrj fuokl djrk gSA tSls&
IykTeksfM;e ¼Plasmodium½ tks euq’; dh yky :f/kj df.kdk ¼RBC½

vkSj ;Ñr dksf”kdkvksa esa fuokl djrk gSA

¼d½ vUrjdksf’kdh; ijthoh ¼Intercellular Parasite½& ;g ijthoh
ijiks"kh ds Årdksa esa dksf”kdkvksa ds ckgj fuokl djrk gSA tSls&
fVªiSukslksek ¼Trypanosoma½] tks :f/kj IykTek esa fuokl djrk gSA
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¼e½ oSdYih ijthoh ¼Facultative Parasite½& dqN ijthoh vko”;d
iM+us ij gh ijthoh dk thou O;rhr djrs gSa] vU;Fkk os Lora= thou
gh O;rhr djrs gsaA tSls& fiuksFkhfjt ¼Pinnotheres½ dsdMk+ tks lhi
¼Oyster½ ds fxYl esa fuokl djrk gS vU;Fkk vius thou ds dqN Hkkx
esa Lora=thoh gksrk gSA

¼f½ vfuok;Z ijthoh ¼Obligatory Parasites½& dqN tho vko”;drk :Ik
ls ijthoh thou O;rhr djus ds fy, ck/; gSa os Lora=thoh ugha jg
ikrs] D;ksaafd ijthfork ds fcuk mudh èR;w gks tkrh gSA mudh dkf;Zdh
ijthfork ds fy, vuqdwyh vkSj :ikUrfjr gksrh gSA tSls& ,Ldsfjl
¼Ascaris½A

¼g½ vfr ijthoh ¼Hyperparasite½& dqN ijthoh nwljs ijthfo;ksa ds
'kjhj esa fuokl djrs gSaA bUgsa vfr ijthoh dgrs gSaA tSls&

¼i½ dqN okbjl] ijthoh cSDVhfj;k ij ijthoh thou fcrkrs gSaA

¼ii½ ,sLdSfjl tks euq’; dh vk¡r esa ijthoh gksrk gS] bl ds 'kjhj ij
ijthoh cSDVhfj;k ik, tkrs gSa] bUgsa vfr ijthoh dgrs gSaA

ijthou dk izHkko (Effect of Parasitism)& ijthoh vkSj iks’kd nksuksa
dh 'kkjhfjd jpuk] dkf;Zdh vkSj forj.k ds vfrfjDr vusdksa vU; tSfod
fØ;kvksa dk izHkko iM+rk gSA

izÑfr esa ijthfork ls vf/kd fo”kky {ks= lEHkor% fdlh vU; tSfod
dkjd dk ugha gSA ijthfork ls dksbZ Hkh eqDr ugha gSA izR;sd tho/kkjh ij
fdlh u fdlh :Ik esa dksbZ u dksbZ ijthoh vo”; vkfJr jgrs gSaA

ijthfork esa ,d tho/kkjh fdlh nwljs tho/kkjh ij Hkkstu ds fy,
LFkk;h ;k vLFkk;h :Ik esa vkfJr jgrk gSA ijthoh vius iks’kd ij Hkkstu ykHk
ds fy, vkfJr gksrk gSA ysfdu dHkh-dHkh ijthoh vius iks’kd ds fy,
izk.k?kkrd gks tkrs gSaA lcls vf/kd lQy ijthoh os gSa] tks vius iks’kd dks
fcuk dksbZ Li’V gkfu igq¡pk, ;k de ls de gkfu igq¡pkdj ijthoh thou
O;rhr djrs gSaA bl izdkj ds ijthfo;ksa dk lcls vPNk mnkgj.k fiuksFkhfjt
¼Pinnotheres½ uked dsdMk+ gS tks vkW;LVj uked iks’kd ¼Host½ ds xyQM+ksa
¼Gills½ ls fudyus okys 'ys’ek ¼Mucus½ ij thou O;rhr djrk gSA vkW;LVj
dks blls dksbZ Hkh gkfu ugha gksrh gSA blds foijhr izÑfr esa dqN brus tfVy
vfodYih ijthoh Hkh gSa] ftudh rhoz ijthfork ls muds iks’kd dh èR;w gks
tkrh gS vkSj iks’kdksa ds vHkko esa ;s ijthoh Lo;a Hkh lekIr gks TkkRks gaSA

1-15-3-2 iks"kd ds izdkj (Types of Hosts)

vf/kdrj ijthoh fdlh tkfr fo”ks’k ds izkf.k;ksa ij fuHkZj djrs gSa] ijUrq dqN
ijthfo;ksa dk thou-pØ tfVy gksrk gS] ftudh fofHkUu voLFkk,¡ vyx-vyx
tkfr ds izkf.k;ksa esa O;rhr gksrh gSaA
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tSls& QSfl;ksyk fgiSfVdk ;k ;Ñr Ñfe dk eq[; iks’kd ¼Primary Host½
rks HksM+ gSa] ijUrq bldh ykoZy voLFkkvksa ds fodkl ds fy, Iysuksjfcl
uked ?kksa?ks ¼Snail½ dh vko”;drk gksrh gSA bls ek/;fed iks’kd ¼Intermediate
host½ dgrs gSA

blh izdkj eysfj;y iSjklkbV dh dqN voLFkk,¡ ePNj esa fodflr gksdj
ekuo jDr esa izos”k djrh gSA bu nksuksa ijthfo;ksa esa eq[; iks’kd ¼Primary
host½ ds vfrfjDr ek/;fed iks’kd ¼Intermediate host½ dk leku ikfjfLFkfrdh
ijkl ¼Ecological range½ esa gksuk vfr vko”;d gSA

iks’kd nks izdkj ds gks ldrs gSa&

¼i½ eq[; iks"kd ¼Primary Host½& ftlesa ijthoh ySafxd tuu djrk gS]
tSls & IykTeksfM;e ds fy, ,suksfQyht eknk ePNjA

¼ii½ ek/;fed iks"kd ¼Intermediate host½& ftlesa ijthoh vykSafxd
tuu djrk gS vkSj forj.k rFkk laØe.k ds fy, mi;ksx djrk gSA

¼a½ ijthoh vuqdwyu&

¼1½ laØe.k fof/k& ijthoh dk ,d iks’kd ls nwljs iks’kd esa
LFkkukUrj.k bu fof/k;ksa ds }kjk gksrk gS& ¼a½ dqN ijthoh
Lo;a pydj viuk iks’kd izkIr djrs gSaA ¼b½ dqN ijthoh
ek/;fed iks’kdksa ds ek/;e ls :f/kj esa igq¡p tkrs gSaA
¼c½ iqVhHkou HkksT; inkFkksZ esa ;k ihus ds ikuh esa vf/kdka”k
ijthfo;ksa ds v.Ms Liksj ;k iqVhHkoUk voLFkk ¼Encysted
stage½ esa fefJr gksdj eq[; iks’kd ds vUnj izfo’V gks tkrs
gSA ¼d½ okLrfod lEidZ ;k Li'kZ }kjk & dod] cSDVhfj;k vkSj
okbjl vkfn rks O;fDrxr lEidZ ls gh iks’kd ls nwljs iks’kd
esa izfo’V gks ldrs gaSA

¼2½ lHkh vkUrfjd ijthfo;ksa esa iztuu 'kfDr izcy gksrh gSa]
tSls&

¼i½ euq’; esa eknk xksy Ñfe ;k jkm.M oeZ ¼Ascaris
lumbricoides½ vla[; v.Ms nsrh gS] vuqdwyu gSA

¼ii½ Qhrk-Ñfe ¼Tape-worm½ tSls gh Ok;Ld gksrk gS] mldh
xnZu esa u;s [k.M curs gSa] lkFk gh fiNys iqjkus fgLls ls]
ftuesa fu’ksfpr v.Ms gS] iks’kd dh vkgkj uky esa NksM+ fn,
tkrs gSaA ifjiDo [k.Mksa dh la[;k gtkjksa esa gksrh gS] izR;sd
[k.M esa 2000&3000 v.Ms jgrs gaSA

¼iii½ vkUrfjd ijthfo;ksa esa Lo%fu’kspu o f}yaSfxdrk lkekU; :Ik esa
ikbZ tkrh gSa] ftlls tkfr;ksa dh fujUrjrk cuk, j[kus esa
lQy gksrs gSaA
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¼iv½ vfu’ksd tuu ¼Parthenogenesis½& dqN ijthoh rhoz nj
ls tuu djus ds fy, vfu’ksd tuu djrs gSa] tSls fyoj¶ywd
dk fejklhfM;e ykokZ vfu’ksd tuu }kjk jsfM;k esa fodflr
gksrk gS vkSj la[;k esa of̀) djrk gSA

¼v½ cgqHkzw.krk ¼Polyembryony½& Vhfu;k esa ,d Hkwz.k Lks vusd
Hkwz.k curs gSaA

¼vi½ lQy ijthou ds fy, ,d
izk.kh vius thou esa egRoiw.kZ
ifjorZu rFkk lajpukvksa esa
ifjorZu vius iks’kd ds
vuqlkj dj ysrs gSaA

¼vii½ vklatd jpuk,¡
¼Adhesive Organs½&
ijthoh vius esa ,sls
lajpukRed ifjorZu yk ldas]
ftlls iks’kd dj lds] vius
dks iks’kd ls fpidk ldas ;k
iztuu dj lds ¼vxj
vkUrfjd ijthoh gS½A bl izdkj ds lajpukRed ifjorZUk
fof”k’V izdkj ds gksrs gSaA mnkgj.k ds fy, Qhrk-Ñfe ;k Vsi-
oeZ ds LdksysDl ij dafVdkvksa ds pØ vkSj pw’kd gksrs gSa]

ftlls ;g iks’kd dh vkgkj uky esa fpid ldrk gSA
fyoj¶ywd esa pw’kd ¼Suckers½ gksrs gSaA

fp= 1-19 esa ijthoh ¼lSD;wykbuk½ dk QSyk gqvk mnj uhps
dh vksj nf̀"Vxr gS rFkk nkfguh vksj dh ijthoh dh tM+
tSlh 'kk[kk,¡ iks’kd ¼dsdM+k½ ds Årdksa esa QSyh gqbZ fn[kkbZ
xbZ gSaA

ckg; ijthoh vkUrfjd ijthoh dh vis{kk iks’kd ds fy,
de fof”k’V gksrs gSaA mnkgj.k ds fy, ikni jkm.M oeZ
gsVjksMhjk ¼Heterodera½ vusd taxyh o ?kjsyw tkfr;ksa ds ikS/kksa
ij thfor jg ldrk gSaA

(vii) jpukvksa dk Úgkl (Degeneration of Structures)&
ijthfo;ksa esa lajpukvks dk laf{kIrhdj.k ;k ljyhdj.k vFkok
ákl gks tkrk gS] tSls& lSD;wykbuk ¼Secculina½ ¼fp= 1-19½A
ijthou ds izHkko ds dkj.k vUr%ijthfo;ksa esa vf/kdrj vaxksa
vkSj ra=ksa dk ákl ¼Degeneration½ gks tkrk gSA ijthou esa
ikpu] psruk vkSj pyus-fQjus dh vko”;drk ds u gksus ds
dkj.k lEcfU/kr ra= ;k rks vfr lw{e gks tkrs gSa ;k mudk

fp= Ø- 1-19% ,d rVh;
dsdMs ij ijthoh

lSD;wykbuk (Sacculina a
parasite on a Sea-shore

crab)
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foyksiu gks tkrk gS] tSls& ¼i½ rfU=dk ra=] ¼ii½ laosnh vax]
¼iii½ izpyu vax] ¼iv½ vkØked jpuk,¡A

vkFkzkZsiksMk leqnk; ds lSD;wykbuk ¼Sacculina½ uked tUrq esa
ijthfork ds dkj.k mikax ¼Appendages½& eq[k ,oa ikpu
laLFkku dk iw.kZ Úgkl gks tkrk gS vkSj lEiw.kZ izk.kh vius
iks’kd dsdMs+ ij ,d xksy jpuk dh rjg fpidk fn[kkbZ nsrk
gSA lHkh vaxksa dk ákl] ijthou dk loZO;kih izHkko
¼Universal effect½ gSaA

¼ix½ izfrjks/kh ,Utkbe ¼Anti-Enzymes½ rFkk izfrjks/kh D;wfVdy
dk fodkl & vkgkj uky ds ijthoh iks’kd ds ,Utkbeksa ls
cpus ds fy, izfrjks/kd ,Utkbe L=kfor djrs gSa rFkk Ropk ds
ckg; Lrj ij dBksj D;wfVdy ¼Cuticle½ dk vkoj.k j[krs gSaA

¼x½ tfVy thou-pØ okys ijthoh f}rh;d iks’kd ¼Secondary
host½ ;k ek/;fed iks’kd dk lgkjk ysdj thou-pØ iw.kZ
djrs gSaA

1-15-3-3 ijthou dk iks"kd ij izHkko (Effect of Parasitism on Host)

ijthfo;ksa dh mifLFkfr ds iks’kd ij vusdksa izHkko iM+rs gSa] tSls& ¼1½ Qhrk-
Ñfe vkfn ijthoh cgq/kk iks’kd dh vk¡rksa esa ?kko vkSj QksM+s mRiUu dj nsrs gaSA
¼2½ dqN izksVkstksvk oxZ ds ijthoh xzfUFk;ksa vkSj dkf;Zdh lEcU/kh fodkj iSnk
djds vusdksa jksx mRiUu djrs gSa] tSls& ¼a½ IykLeksfM;e ls eysfj;k uked jksx]
¼b½ Qkbysfj;k Ñfe ls Qhy ikWo ;k Qkbysfj,fll] ¼c½ ,UVvehck ls isfp”k
vkfnA ¼3½ ijthoh Hkkstu dks fo’kkDr Hkh dj nsrs gSaA vr% bu lc ?kkrd
fLFkfr;ksa ls cpus ds fy, iks’kd Hkh fujUrj ijthfo;ksa ls cpko ds lk/ku tqVkus
ds fy, vusdksa 'kkjhfjd vkSj dkf;Zdh lEcU/kh ifjorZu djrs jgrs gSaA
¼4½ ijthfo;ksa dk vU; vaxksa esa QSyko jksdus ds fy, iks’kd ijthoh ds pkjksa
vkSj Årdh; flLV] V;wej ¼QksM+k½ vkfn fo”ks’k jpuk,¡ cukus ds lkFk-lkFk dqN
ijthoh fojks/kh nzO;ksa dk fjlko ¼Secretion of toxins½ Hkh dgrs gSaA ¼5½ dqN
iks’kd vusdksa dkf;Zdh ifjorZuksa vkSj xzfUFk fjlko vkfn ls vius esa izfrjks/k
mRiUu dj ysrs gSaA ¼6½ ,UVhdSMht vkSj bUVjQsjkWu dk mRiknu mi;qZDr rF;ksa
ds ckotwn Hkh ijthoh vkSj iks’kd dk vuks[kk lEcU/k gSA iks’kd lnSo ijthfo;ksa
ls cpus dk iz;kl djrs gSa] ijUrq ijthoh mldk ihNk ugha NksM+rs A ijthoh
lnSo vius iks’kd ds lkFk fuokl djus dk iz;kl djrs gSa vkSj vusd ifjorZuksa
ds ek/;e ls iks’kd esa izfo’V gksus esa lQy jgrs gSaA
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(?k) izfr;ksfxrk ;k izfrLi/kkZ (Competition)

izfrLi/kkZ ,d izfrdwy
ijLij fØ;k gksrh gSA ;g
ijLij vuqfØ;k ¼Interaction½
djrh gSA bl ijLij fØ;k
esa vkgkj] jgus ds LFkku]
tuu ds LFkku] vkfn ds
lUnHkZ esa izfrLi/kkZ gksrh gSA
bu phtksa dh nksuksa gh
lef’V;ksa dks vko”;drk
gksrh gS rFkk bl izfrLi/kkZ
esa lkekU;r% la?k’kZ {ks=
ls ,d lef’V u’V gks tkrh
gSA vFkkZr de lQy
izfr}U}h dk yksi gks tkrk
gSA og fdlh ,sls thou-
{ks= dk mi;ksx djus ij
ck/; gks tkrk gS] tgk
izcy lef’V;ksa dh izfrLi/kkZ
u gks ;k fQj ,slk lUrqyu
LFkkfir gks tkrk gS] ftlesa nksukas lef’V;ksa dk vfLrRo leku cuk jgrk
gS] ;|fi nksukas dh ek=k dqN u dqN âkfLkRk gks tkrh gSA vusd lef’V;k¡ ,sls
thou-{ks=ksa esa jgrh gSa] ftuesa vfrO;kiu (Overlapping) ik;k tkrk gSA ;g
vfrO;kfIr cgqr vf/kd gksus ij lUrqyu dh voLFkk esa Hkax gks tkrh vkSj
izfrLi/kkZ dk :Ik ys ysrh gSA ;g ikfjfLFkfrdh dh ,d jkspd ?kVuk gSaA

xkSl dk fl)kUr ¼Gauss Principle½& bl iz”u ij :lh
ikfjfLFkdhfon~ xkSl ¼Gauss½ us izdk”k Mkyk gSA mudk er gS fd fdlh ,d
thou-{ks= esa dsoy ,d gh Lih”kht jg ldrh gSaA thou-{ks= esa thoksa ds jgu-
lgu ds rjhdksa dks O;olk; dg ldrs gSA blesa os lc ckrsa 'kfkey gksrh gSa&
tSls fd os tho fdl izdkj vkgkj izkIr djrs gSa] os mldk fdruh dq”kyrk ls
mi;ksx djrs gSa] muesa tuu fdl izdkj gksrk gS] os viuh lqj{kk dSls djrs gSa]
vkfnA rFkkdfFkr xkSl-fl)kUr ds vuqlkj izR;sd thou-i)fr dks iwjh rjg ls
viukus okyh ,d gh Lih”kht gksrh gSA thou-{ks=ksa esa dsoy ,d gh izk.kh-:Ik
ik;k tkrk gSA tks ml thou-{ks= ds fy, fo”ks’k :Ik ls vuqdwfyr jgrk gSA

¼i½ xkSl ds fl)kUr ds vuqlkj izfr;ksfxrk esa izR;{k vkØe.k ¼Direct
attack½ rFkk vizR;{k 'k=qRkk ¼Indirect Hostility½ o izfrLi/kkZ nksuksa gh
lfEefyr gksrs gSaA ,d izk.kh viuh [kqn dh tkfr ds lnL;ksa ls rFkk
vU; tkfr;ksa ds lnL;ksa ds lkFk LFkku] izdk”k] Hksktu ;k vU;
vko”;drkvksa ds fy, izfrLi/kkZ djrk gSA ijUrq fofHkUu tkfr;ksa dh

fp= Ø- 1-20% iSjkehf’k;e vkWjksfy;k rFkk
iSjkehf'k;e dkWMsVe ds Á;ksx'kkYkk LkaOkËkZUkksa dk

Ok`fèn-OkØ% (A) bUk ÁksVksTkksvk-Ákf.k;ksa dks i`Fkd~
LkaOkËkZUkksa esa iksf"kRk djUks ij Lkef"V ?kUkROk]

(B) nksUkksa Lih'khTkksa dks ,d gh LkaOkËkZUk esa iksf"kRk
djUks ij Lkef"V ?kUkROk dh RkqYkUkk PkØ }kjk

(Growth curves of laboratory culture of
paramecium aurelia and paramecium caudatum:
(A) population density of host in culture medium
of protozoa animals, (B) By comparison curve of

host in culture medium of both species)
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vko”;drkvksa esa vUrj gksrk gS] blfy, tkfr;ksa ds chp gksus okyh bl
izfr;ksfxrk ;k izfrLi/kkZ dh izÑfr ¼Nature½ Hkh fHkUu-fHkUu gksrh gSaA

¼ii½ ,d izk.kh nwljs izk.kh ls ftruh vf/kd lekurk j[krk gS] mruh vf/kd
leku mudh vko”;drk,¡ gksaxhA blfy, okrkoj.k ls viuh
vko”;drk,¡ iw.kZ djus ds fy, muds chp izfr;ksfxrk ;k izfrLi/kkZ Hkh
mruh gh vf/kd rhoz gksxhA bl rF; ls ;gh Kkr gksrk gS fd ,d
tkfr ds lnL;ksa ds chp rhoz izfr;ksfxrk ;k Li/kkZ gksrh gS] cfYd ;g Hkh
Kkr gksrk gS fd tkfr;ksa ds chp ikbZ tkusokyh izfr;ksfxrk ;k izfrLi/kkZ
dh rhozrk muds chp ikfjfLFkfrdh; lekurk ¼Ecological similarities½
ls lEcfU/kr gksrh gSaA

xkSl fl)kUr dk izk;ksfxd ijh{k.k vkSj izek.k& pw¡fd bl fl)kUr
dk izfrLi/kkZ dh gekjh ladYiuk ds lkFk lh/kk lEcU/k gS] blfy,
loZizFke ge ,slh iz;ksfxd vk/kkj-lkexzh rFkk mu {ks= izs{k.kk (field
observations) dk fUkjh{k.k djsa fTkUkLks bUk LkadYiUkk ¼Hypothesis½ dk
ijh{k.k gksrk gSaA

¼i½ Lo;a xkSl us vius fl)kUr dk ,d izfrf’Br izek.k izLrqr fd;k gS]
ftlesa mUgksaus jksekHkh izksVktksvk ¼Ciliated protozoans½ dh ,d gh
thul ¼Genus½ dh nks Lih”kht iSjkehf”k;e vkWjhfy;k
¼Paramecium aurelia½ vkSj iSjkehf”k;e dkWLVsMe ¼Paramecium
caudatum½ yhaA mUgksaus bu nksuksa thoksa dks leku lao/kZu ek/;e
esa j[kdj lao/kZu fd;kA bu ik=ksa esa ,d gh izdkj dk nzo-ek/;e
vkSj ,d gh izdkj dk tho ¼,d izdkj dk thok.kq½ j[kk x;k Fkk]
rFkk bUgsa rki vkSj izdk”k dh Hkh leku ifjfLFkfr;k¡ iznku dhaA
bl izdkj bu iz;ksxksa esa mUgksaus bl ckr dk iwjk /;ku j[kk fd
nksuksa lef’V;ksa ds thou-{ks= fcYdqy ,d leku gksaA fp= 1-20 esa
iS- vkWjhfy;k rFkk iS- dkWMsVe ds iF̀kd~-iF̀kd~ lao/kZuksa ¼Culture
medium½ ds ifj.kke vkSj nksuksa dks ,d lkFk ,d gh lao/kZu
ek/;e esa j[kus ds ifj.kke fn[kk, x, gSaA tc mUgas ,d-nwljs ds
lkFk j[kk x;k Fkk rks iS- dkWMsVe lekIr gks x;kA iF̀kd~ j[kus ij
iS- vkWjhfy;k nwljh Lih”kht iS- dkWMsVe dh vis{kk iS- vkWjhfy;k
miyC/k vkgkj dk vf/kd rsth ls vkSj dq”kyrk ls mi;ksx dj
ysrh gSaA vr% tc ;s nksuksa Lih”kht ,d gh thou-{ks= esa j[kh
tkrh gSa rks fu”p; gh gesa ;g vk”kk djuh pkfg, fd iS-
vkWjhfy;k izfrLi/kkZ esa vf/kd lQy izfr}U}h fl) gksxkA

¼ii½ ,d vkSj v/;;u esa] ,d dhV vkVs ds chVyksa ¼Flour beetles½ dh
nks Lih”kht dk iz;ksx fd;k x;k& Vªkbcksfy;e dSLVsfu;e
¼Tribolium castaneum½ vkSj Vªkbcksfy;e du¶;wle ¼Tribolium
confusum½A bUgsa iF̀kd~-iF̀kd~ Hkh rFkk fefJr lef’V;ksa ds :Ik esa
Hkh j[kk x;kA tc bUgsa iF̀kd~-iF̀kd~ j[kk x;k Fkk] rks izR;sd
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Lih”kht us ,d fof”k’V Lk?kurk okyh lef’V ds :Ik esa fodkl
dj fy;k vkSj buesa ls Vkª- du¶;wle vf/kd l?ku gks tkrk
FkkA ,d izksVkstksvk ,sMsykbuk ¼Adelina½ bu nksuksa chVyksa ds iF̀kd~
lao/kZuksa esa NksM+k x;k rks] Vªk- dSLVsfu;e dh lef’V nksfrgkbZ ?kV
xbZ] ijUrq Vªk- du¶;wle ij bLkdk bruk rhoz izHkko ugha iM+kA
nksuksa chVyksa dh lef’V;ksa dks ckjckj fefJr fd;k x;k vkSj gj
ckj ;g vuqHko gqvk fd ,d ;k nwljh lef’V dk yksi vo”; gks
tkrk FkkA bu iz;ksxksa ls xkSl ds bl er dh if̀’V gks tkrh gS fd
tc nks fofHkUu lef’V;ksa esa ,d gh thou-{ks= ds fy, izfrLi/kkZ
gksrh gS rks muesa ls ,d dk foyksi gks tkuk vfuok;Z gSaA tc-tc
ijthoh ekStwn ugha Fkk] rc-rc izk;% Vªk- du¶;wle dk izHkqRo
¼Dominance½ jgkA blls ;g fl) gks tkrk gS fd thou {ks=
esa ,d gh dkjd esa ifjorZu djus ls izfrLi/kkZ ds vUr esa fudyus
okyk fu’d’kZ fdruk fofHkUu gks ldrk gSA

¼iii½ xkSl ds fl)kUr dh iqf’V djus ds fy, ge nks vkSj mnkgj.k
ysaxsA bl ckj ;s mnkgj.k if{k;ksa ds {ks=-izs{k.kksa ¼Field
observations½ ls ysaxs& ¼a½ igyk mnkgj.k] dqN lqUnj vkSj
fofp= vkÑfr okyk galkoj if{k;ksa ¼Flamingos½ dk gSA vÝhdk
esa cM+k galkoj-QhfudkWIVsjl ,saVhxqvksje ¼Phoenicopterus
antiguorum½ mUgha
fNNyh >hyksa esa Hkkstu
djrk gSa ftuesa blls
cgqr gh lekurk j[kus
okyh nwljh Lih”kht NksVk
galkoj-ÝhfudksIVsjl
ekbuj ¼Phonicopterus
minor½ Hkh Hkkstu djrh
gSA izFke nf̀’V esa ,slk
izrhr gksxk fd bl izdkj
ds leku if{k;ksa esa]
tks ,d gh rkykc esa
Hkkstu djrs gSa muesa
Hkkstu ds fy, izfrLi/kkZ vo”; jgh gksxhA ijUrq lko/kkuh ls
v/;;u djus ij irk pyk fd okLro esa ,slk ugha gS D;ksafd
NksVk galkoj ds eq¡g esa ikbZ tkus okyh ,d ckjhd Nyuh tSlh
jpuk ds dkj.k mldk vkgkj vf/kdrj lw{e uhys-gjs 'kSokyksa rd
gh lhfer gksrk gS] tcfd cMs+ galkoj dh pksap esa eksVh Nyuh gksus
ds dkj.k og cM+s-cM+s vkgkj d.kksa dks Hkh [kk ldrk gS] ftuesa
ØLVsf”k;u vkSj dhpM+ esa jgus okys dhV ykokZvksa ds leku lw{e
izk.kh 'kkfey gksrs gSaA ;|fi galkoj dh ;s nksuksa tkfr;k¡

fp= Ø- 1-21% galkoj dh nks
iztkfr;ksa esa fHkUurk (A½

QksfudkWIVsjl ,sUVhxvksje]
(B½ QksfudkWIVsjl



fVIi.kh

ikfjfLFkfrdh; ra= dh
vk/kkjHkwr vo/kkj.kk,¡aaa

Lo-vf/kxe
ikB~; lkexzh 79

¼Lih”kht½ ,d gh rkykc esa Hkkstu djrh gSa] rFkkfi Hkkstu ds fy,
os vyx-vyx izdkj ds Hkkstuksa dk mi;ksx djrh gSa vkSj bl
izdkj izfrLi/kkZ ls cp tkrh gaSA ¼b½ nwljk mnkgj.k] mÙkjh
vesfjdk ds okCyZj ¼Warbler½ if{k;ksa dh ik¡p iztkfr;ksa ¼Lih”kht½
ds Hkkstu <w¡<us ds LoHkko ls fy;k x;k gSA ;s ik¡pksa iztkfr;k¡
¼Lih”kht½ ,d gh lukscj ¼Spruce½ o{̀k ls viuk-viuk Hkkstu
izkIr dj ldrh gSa vkSj muesa ls gj ,d vius dhV-f”kdkj dks
o{̀k ds vyx-vyx Hkkxksa esa <w¡<rh gSa tSlk fd layXu fp= esa
n”kkZ;k x;k gS ¼fp= 1-21½A Åij ls uhps dh fn”kk esa o{̀k ds Ng
{ks= cuk, x;s gSa] ftuesa ls izR;sd {ks= nl QqV Å¡pkbZ dk foLrkj
j[krk gSA o{̀k ds Hkhrj rhu vkSj {ks= gSa& ¼A½ ubZ ifÙk;ksa rFkk
eqdqyksa okyk lcls ckgjh {ks=( ¼B½ iqjkuh ifÙk;ksa okyk lcls chp
dk {ks=( vkSj ¼C½ vuko`r ;k ykbdsu ¼Lichen½ ls <dh 'kk[kkvksa
okyk Hkhrjh {ks=A okCyZj i{kh blds lHkh Hkkxksa esa ik, tkrs gS vkSj
vkgkj xzg.k djrs gSa( fofHkUu js[kkPNknuksa ls mu {ks=ksa dk ladsr
fd;k x;k gS ftlesa izR;sd Lih”kht+ vkgkj-xzg.k djus dk viuk
de-ls-de vk/kk le; O;rhr djrh gSA ¼esdkFkZj] 1958½A izR;sd
okCyZj dk f”kdkj djus dk rjhdk Hkh vyx-vyx gSA mnkgj.k ds
fy, dsi es okCyZj ¼Cape may warbler½ & MsUMªkWbdk fVxzhuk]
¼Dendroica tigrina½ vf/kdka”kr% o{̀k esa Åij-uhps mÏ;u djrh
jgrh gS] cs czsLVsM okCyZj ¼Bay-breasted warbler½ M-s dsLVsfu;k
¼D. Castanea½ 'kk[kkvksa esa pDdj yxkrh jgrh gS] rFkk daB okyh
gjh okCyZj Ms- okbjsUl ¼D. Virens½ lukscj dh l?ku lqbZ tSlh
ifÙk;ksa esa cgqr /;ku ls Hkkstu <w¡<rh gSA vr% ;s okCyZj i{kh o{̀k
ds fofHkUu vkgkj {ks=ksa ls Hkkstu ,df=r djrh gSA vr% o{̀k esa
ik¡p fHkUu vkgkj {ks= cu tkrs gSa vkSj tgk¡ ij bu {ks=ksa esa ijLij
vfrO;kfIr gksrh gSa] ogk¡ bu if{k;ksa ds f”kdkj djus ds fofHkUu
rjhdksa ds dkj.k izfrLi/kkZ de gks tkrh gSA

blh izdkj DysMkslsjUl dh nks tkfr;ksa ds fefJr lao/kZu ¼Cultures½ ij
fd, x, iz;ksxksa esa Msf¶u;k I;wfydsfj;k ¼Daphina pulicaria½ ges”kk
lkbeksflQsyl osV~;wyl ¼Simocephalus vetulus½ dks foyqIr dj nsrh
gSA

fu"d"kZ ¼Conclusion½& ;s lkjs mnkgj.k xkSl ds fl)kUr ds vuq:Ik
gSA iz;ksx”kkyk esa fd, x, iz;ksxksa ls fl) gks pqdk gS fd tc ,d gh
thou-{ks= esa nks Lih”khtksa esa izfrLi/kkZ gksrh gS rks dsoy ,d gh Lih”kht
thfor jgrh gSA {ks=-v/;;u ls Hkh ;g fl) gks pqdk gS fd izÑfr esa
tgk¡ dgha dqN izk.kh izFke nf̀’V ls ns[kus ij gh thou-{ks= esa jgrs gq,
ekewy iM+rs gSa] okLro esa muesa ,slk ugha gksrkA bu rFkk vU; vk¡dM+ksa ls
xkSl ds fl)kUr dh bruh lqLi’V iqf’V gks tkrh gS fd gekjk ;g
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fu’d’kZ fudkyuk rdZlaxr gksxk fd ,d thou-{ks= esa dsoy ,d gh
Lih”kht jgrh gSA

fp= Ø- 1-22% lukscj ds ,d o`{k esa mÙkj vejhdk ds okCyZj if{k;ksa dh ik¡ap

Lih’kht+ks ds vkgkj-xzg.k {ks=ksa dk ,d vkjs[kh; fp=.k (Diagrammatic
representation of Niche in five species of Warbler birds of a tree of sanover

in north Ameria)

la{ksi esa] tc nks fojks/kh tkfr;k¡ ,d gh okrkoj.k esa ikbZ tkrh gaS rks lkekU;rk
fuEufyf[kr ifj.kke lEHko gksrs gSa&

1. ¼i½ ;fn nks tkfr;k¡ ikfjfLFkfrdh nf̀’V ls rqY; ¼Ecological similar½
gksa] ,oa ¼ii½ mudh okrkoj.k ls ,d-lh vko”;drk,¡ ¼Demands½ gksa rFkk
¼iii½ ,d gh tkfr ;fn Lo;a dh of̀) dh vis{kk nwljh tkfr dh of̀)
djrh gks] rks ml {ks= ls ,d tkfr] nwljh tkfr dk foyksiu dj nsxhA

2. ;fn nks tkfr;ksa dh dqN fHkUu vko”;drk,¡ gksa vFkkZr os fHkUu esa vkokl
djsa rks ml {ks= esa nksuks tkfr;k¡ lqfo/kkiwoZd lkFk-lkFk jg ldrh gSaA

3- ;fn nks tkfr;k¡ ,d-nwljs ij fuHkZj gksa] tSls ijthoh ¼Parasite½ o iks’kd
¼Host½ ;k ijHk{kh o f”kdkj] rks vkØe.kdkjh nwljh tkfr dk foyksiu
dj ldrk gS ;k fQj Lo;a nwljs izdkj ds Hkkstu djus yxrk gSA

4. ;fn vkØe.kdkjh tkfr nwljh tkfr dks u"V djus esa vleFkZ gks rFkk
nwljh tkfr dh deh ds le; Lo;a thfor jgus esa leFkZ gks] rks nksuksa
tkfr;k¡ ml {ks= esa LFkk;h vFkok ifjorZuh; lkE;koLFkk ¼Fluctuating
equilibrium½ esa fujUrj jg ldrh gaSA
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lkj.kh Ø- 1-3% thoksa ds vUrjtkrh; lEcU/k (Inter Relations of Animals)

Øe
la[;k

lEcU/k dk izdkj tkfr

^v*

tkfr

^c*

lEcU/k dk izHkko

lg;ksxh
(Cooperative):

1- mnklhurk
(Neutralism)

0 0 dksbZ Hkh tkfr fdlh dks gkfu ugha djrh
vkSj u gh ykHk djrh gSA

2- lgijksidkfjrk
(Mutualism)

$ $ Nksuks dk ikjLifjd vknku-iznkfud
ykHkA

3- lgHkksftrk
(Commensalism)
vlg;ksxh
(Non-cooperative)

$ 0 ^v* lgHkskth ds fy, ykHkdkjh o ^c*
iks’kd (Host) vizHkkforA

4- izfrthfork
(Antibiosis)

& 0 ^v* ij izfrdwy izHkko ysfdu ^c* dks
dksbZ gkfu ughA

5- ijthfork
(Parasitism)

$ & ^v* ijthoh ds fy, ykHkdkjh o ^c*
iks"kd ds fy, gkfudkjd

6- ijHk{k.k (Predation) $ & ^v* ijHk{kd ds fy, ykHkdkjh ysfdu
^c* ijHkf{kr ds fy, gkfudkjdA

7- izfr;ksfxrk
(Competition)

& & ,d ;k nwljh tkfr ds fy, vykHkdkjhA

uksV& Åij nh xbZ lkj.kh esa ^$* fpUg ykHkdkjh izHkko] ^&* fpUg
gkfudkjd izHkko o ^0* vizHkkoh y{k.k n”kkZrk gSA

bl izdkj ,d leqnk; esa izR;sd izk.kh viuh gh tkfr ds lnL;ksa] iM+ksl
dh vU; tkfr;ksa ds lnL;ksa rFkk okrkoj.k ds HkkSfrd ,oa jklk;fud lHkh izdkj
izHkkoksa ds izfr vuqfØ;k,¡ (React or response) O;Dr djrk gSA

fp= Ø- 1-23% (A) jkbtksfc;e o ysX;wfeul ewy ds chp lgijksidkfjrk]
(B) lgijksidkfjrk dk vU; mnkgj.k ftlesa gjfeV Øsc xSLVªksiksM dop ds

vUnj jgrk gS o bl dop ds mij leqnzh ,suheksu ,MfELk;k jgrk gS]
(c) Qh;j,sLQj uked eNyh tks fd leqnzh dqdEcj dh xqnk xqgk esa jgrh gS

lgHkksftrk dk mngj.k gSA [(A) A mutualism between Rhizobium and
Leguminous root, (B) The other examples of commensalism, in it hermit

crab lives in Gastropod shell and Sea anemone lives upon shell, (C) Fierasfer
fish lives in cloacal cavity of Sea cucumber– An example of commensalism
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1-15-4 lgHkksfTkrk ds izdkj (Type of Commensalism)

lgHkksftrk pkj izdkj dh gks ldrh gS&

1- vLFkk;h lgHkksftrk ¼Temporary Commensalism½& bl izdkj dh
lgHkksftrk esa lgHkksth lnL; dqN le; ckn vyx-vyx gks ldrs gSa&
(a) tSls leqnzh ,susfyM] dhVksIVsjl ¼Chaetopterus½ ds fcy esa fuokl
djus okyk dsadM+kA ¼b½ pw’kd eNyh rFkk 'kkdZ eNyhA

2- LFkk;h lgHkksfTkrk ¼Permanent Commensalism½& lgHkksth lnL;
LFkk;h :Ik ls lkFk-lkFk gh jgrs gSa] tSls& gfjr gkbMªk vkSj twDyksjsyk
'kSokyA

3- cká lgHkksth (Ecto Commensalism)& ,d lgHkksth lnL; nwljs
lgHkksth lnL; ds 'kjhj dh cká lrg ij jgrk gSA tSls& gfeZV Øsc
vkSj lh-,suheksuA

4- vkUrfjd lgHkksth ¼Endo Commensalism½& tc ,d lgHkksth
lnL; nwljs lgHkksth lnL; ds 'kjhj esa Hkhrj fuokl djrk gS] tSls&
nhed ds vkgkj uky esa fuokl djus okyk ¶ySftysV izksVkstksvkA

viuh izxfr tk¡fp, (Check Your Progress)

23- lkekftd laxBu (Society formation) dk mnkgj.k gSa&

¼v½ fVÏh ny ¼c½ nhed

¼d½ taxyh HkSalksa dk lewg ¼M½ mi;qZDr lHkh

24- ysX;wfeukslh dqy rFkk ukbVªkstu fQfDlax cSDVhfj;k mnkgj.k gSa&

¼v½ lgthfork ¼c½ lgHkksftrk

¼d½ ijthfork ¼M½ lgksidkfjrk

25- tc nks fofHkUu tkfr;ksa ds tho ,d lkFk thou;kiu djsa rFkk buesa
ls ,d i{k dks rks ykHk gks] ijUrq nwljs i{k dks u ykHk gks vkSj u
gkfu gks] dgykrk gS&

¼v½ lgHkksftrk ¼c½ izfrthfork

¼d½ izfr;ksfxrk ¼M½ lgksidkfjrk

26- QksfudkWIVsjl ,sUVhxqvksje rFkk QksfudkWIVsjl ekbuj] tkfr;k¡ gSa&

¼v½ lSD;wykbuk ¼c½ iSjkehf”k;e

¼d½ IykTeksfM;e ¼M½ galkoj
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1-16 ÅtkZ izokg ,oa vkgkj J`a[kyk (Energy Flow and
Food Chain)

1-16-1 ifjp; ,oa ifjHkk"kk (Introduction/Definition)

ikfjfLFkfrdh ra= dh jpuk ,oa mldk la?kVu tku ysuk gh vius vki esa
i;kZIr ugha gS cfYd izÑfr dks iwjh rjg ls le>us ds fy, mlds mikip; dh
fØ;k (Metabolism) ,oa mikip; nj (Physiological rate or Metabolic rate)
dks tkuuk Hkh vko”;d gSA okLro esa tgk¡ rd lEHko gks lds] lajpuk ,oa
mikip; dk v/;;u lkFk-lkFk fd;k tkuk mfpr gksrk gSA lajpuk dks iwjh
rkSj ij le>us ds fy, miki;p dks ,oa mikip; ds fy, lajpuk dks] iw.kZr%
le>us dk iz;kl djuk pkfg,A fdlh Hkh ikfjfLFkfrdh ra= dh dk;Z'khyrk esa
nks egRoiw.kZ vk/kkjHkwr izfØ;k,¡ gSa& (i) ÅtkZ izokg (Energy flow) ,oa
(ii) iks"kd nzO;ksa dh pØh; xfr (Cyclic rate)A

1-16-2 ÅtkZ izokg (Energy Flow)

1- ÅtkZ ¼Energy½& dk;Z djus dh {kerk dk gh ikfjHkkf’kd uke ^ÅtkZ* gSA
ÅtkZ ds fofo/k :Ik gksrs gSa] ijUrq tho-txr esa ;kfU=d] jklk;fud
fofdj.k ,oa Å"ek ÅtkZ dk gh fo'ks"k egRo gSA ;kfU=d ÅtkZ nks izdkj dh
gksrh gS& xfrt ÅtkZ ¼Kinetic energy½ ,oa fLFkfrt ÅtkZ ¼Potential Energy½A

xfrt ÅtkZ ds }kjk gh tho ds vaxksa esa foLFkkiu xfr lEHko gSA xfrt
ÅtkZ dk;Z djus dh ÅtkZ dgh tk ldrh gSA tho esa rHkh rd thou gS] tc
rd mlesa xfrt ÅtkZ fo|eku gSA xfrt ÅtkZ dh izkfIr fLFkfrt ÅtkZ ls gh
gks ldrh gSA fLFkfrt ÅtkZ dks laxzfgr ÅtkZ (Stored energy) Hkh dg ldrs
gSaA bl izdkj Li"V gS fd thou ds vfLrRo ds fy, tho ds 'kjhj esa fLFkfrt
ÅtkZ fo|eku jguh pkfg,A izR;sd tho esa fLFkfrt ÅtkZ mPp ÅtkZ okys
jklk;fud cU/kks a ¼High Energy Chemical Bonds½ esa jklk;fud ÅtkZ ds :Ik
esa laxzfgr jgrh gSA tSo-jlk;u'kkL= ¼Biochemistry½ ds vuqlkj tho dk;k esa
jklk;fud fLFkfr ÅtkZ ^,-Vh-ih* ¼Adenosine-Tri-Phosphate-ATP½ ds vR;qtkZ
cU/kksa esa lafpr jgrh gS] ftlds vkWDlhdj.k ¼Oxidation½ ls mUeqDr xfrt
ÅtkZ ls thou ds leLr izdk;Z lEiUu gksrs gSaA

1-16-3 Å"ekxfrdh ds fu;e (Laws of Thermodynamics)

ÅtkZ dh izfØ;k dks m’ekxfrdh ¼Thermodynamics½ ds nks fu;eksa ls
izfrikfnr fd;k tk ldrk gS&

1- m"ekfrdh ds izFke fu;e ¼First Law of Thermodynamics½&
izFke fu;e ds vuqlkj fo'o esa ÅtkZ dh ek=k fLFkj ¼Constant½ gSA
ÅtkZ dk dsoy ,d :Ik ls nwljs :Ik esa :ikUrj.k fd;k tk ldrk gS]
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ijUrq ÅtkZ u rks mRiUu dh tk ldrh gS vkSj u gh u"V dh tk ldrh
gSA

C + O2 = CO2 + Energy (heat and light)

;fn ydM+h dks tyk;k tk;s rks xfrt ÅtkZ eqDr gksrh gSA tyus ls
igys eqDr xfrt ÅtkZ dh ek=k fLFkfrftd ÅtkZ ¼tks igys ls fo|eku
gksrh gS½ ds cjkcj gksrh gS ¼fp= 1-24½A

fp= Ø- 1-25% (A) lkSj fdj.ksa 100 bdkbZ mtkZ ruq ra= (B) m"ek 98 bdkbZA
m"ekxfrdh ds nks fl)kUrksa dk fp=.k (Diagrammatic representation of two

laws of thermodynamics)

lkSj ÅtkZ dk izdk'k&la'ys"k.k ds ek/ee ls [kk| ÅtkZ ¼'kdZjk½
esa :ikUrj.k A = B + C ¼izFke fu;e½A :ikUrj.k ds le; ÅtkZ {k;
gksus ls C ges'kk A ls de gksxk ¼f}rh; fu;e½A

;|fi fdlh fØ;k ls lacaf/kr ÅtkZ dh iwjh ek=k ¼tSls fd tyrh gqbZ
ydM+h esa½ u c<+rh gS vkSj ugh ?kVrh gSA

2- m"ekxfrdh ds f}rh; fu;e ¼Second Law of Thermodynamics½
ds vuqlkj tc ÅtkZ ,d :Ik ls nwljs :Ik esa :ikUrfjr gksrh gS] rc
ÅtkZ dk dqN Hkkx ,slk :Ik /kkj.k dj ysrk gS tks vkxs fdlh Hkh :Ik
esa ugha cny ldrk gSA vFkkZr~ ÅtkZ dh dqN ek=k dk Úâkl ¼Entropy½
gksrk gSA fu;e ds vuqlkj ÅtkZ ls lacaf/kr ÅtkZ :ikUrj.k ds izØe esa
ÅtkZ dk /khjs-/khjs Úgkl] ;k deh vo'; gksrh gSA ÅtkZ dh ;g deh
lkUnz :Ik ls ruq ;k fc[kjs :Ik esa gksrh gS] D;skafd bl izØe esa dqN
ÅtkZ lnSo gh vuqi;qDr Å"ek ÅtkZ esa cnyrh jgrh gSA bl izdkj
ÅtkZ dh ek=k dk vU; :Ik esa :ikUrj.k 'kr-izfr'kr ugha gksrk gSA ;gh
Úâkflr ÅtkZ ,UVªkWih ¼Entropy½ dgykrh gSA

mnkgj.kkFkZ] tc dks;ys dks Okkf"i= (Boiler) esa Hkki iSnk djus ds fy,
tyk;k tkrk gS rks dqN ÅtkZ Hkki cukus esa dke esa vkrh gS ,oa dqN
Hkkx rki ds :Ik esa vkl-ikl dh gok esa fc[kj tkrk gSaA leqnk;
(Community) esa Hkh ÅtkZ blh izdkj jgrh gSA tc ÅtkZ ,d tho ls
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nwljs tho esa Hkkstu ds :Ikesa LFkkukUrfjr gksrh gS] bl ÅtkZ dk
vf/kdrj Hkkx rki ds :Ik esa fueksZfpr gksrk gS vkSj ckdh thfor Ård
ds :Ik esa laxzghr jgrk gSA

1-16-4 thouh; ÅtkZ (Biogenic Energy)

1-16-4-1 ÅtkZ dks O;Dr djus dh bdkb;k¡ (Units of Energy)

ÅtkZ ds izR;sd :Ik ds ekiu ds fy, iF̀kd~ bdkbZ fu/kkZfjr dh x;h gS] ijUrq
ikfjfLFkfrdh esa ÅtkZ dks lnSo ÅtkZ dh bdkbZ esa O;Dr fd;k tkrk gS] D;ksafd
ÅtkZ ds fdlh Hkh :Ik dks Å"ek esa 'kr-izfr'kr ifjofrZr fd;k tk ldrk gSA
Å’ek dks O;Dr djus dh bdkbZ dSyksjh ¼Calorie½ vFkok fdyks dSyksjh ¼Killo-
Calorie½ ;k fdyksxzke dSyksjh ¼Kilogram Calorie½ gS] ftls la{ksi esa Øe'k% dS-
¼Cal½ vFkok fd- dS- ¼K. cal.½ fy[kk tkrk gSA

,d xzke ikuh ds rkieku dks ,d va'k lsfYl;Lk ¼1°C½ vFkkZr 14.5° C
ls 15.5°C ¼lsfYl;l½ rd c<+kus ds fy, vko';d Å"ek dks ,d dSyksjh ekuk
x;k gSA ,d gtkj ¼1000½ dSyksjh ,d fd- dS- ¼K.cal.½ gksrh gSA

tgk¡ thoHkkj dk dSyksjh ewY; leku gks] ogk¡ thoHkkj dh bdkb;ksa dks gh
ÅtkZ dh ek=k O;Dr djus ds fy, iz;ksx fd;k tk ldrk gSA lkekU;r% ikS/kksa
esa 4 fd-dS-@xzke HkLejfgr 'kq’dHkkj ÅtkZ ewY; ¼Calorific Value½ gksrk gS]
tcfd tUrqvksa ds fy, ;g eku 5 fd-dS- ds yxHkx ekuk tkrk gSA

1-16-4-2 izÑfr esa ÅtkZ izokg (Energy Flow in Nature)

ÅtkZ dk lzksr-lw;Z ¼Sun-Source of Energy)& thouh; ÅtkZ dk ,dek=
ije Lkzksr lw;Z gSA lw;Z esa ÅtkZ dSls mRiUu gksrh gS] bl iz'u ij fopkj djus
ls Kkr gksrk gS fd lw;Z esa ÅtkZ ijekf.od mRifjorZu (Atomic
Transmutation) ls mRiUu gksrh gSA la{ksi esa dgk tk ldrk gS fd lw;Z xSl
dk vfrfo'kky xksyk gS] ftlds dsUnz esa nzo Hkh gks ldrk gS tgk¡ ijekf.od
mRifjorZu fujUrj gksrk jgrk gS vkSj lkSj ÅtkZ mRiUu gksrh jgrh gSA

bl izdkj izkIr ÅtkZ ls lEkLr tSfodh; fØ;kvksa dk lapkyu gksrk gSA

ÅtkZ izokg fp= tks izdk'k&la'ys"k.k ds ek/;e ls lkSj ÅtkZ dk
jklk;fud ÅtkZ esa :ikUrj.k ,oa rnUrj tSfod fØ;k gsrq vko';d ÅtkZ dh
izkfIr dh 'olu iz.kkyh dks n'kkZrk gSA

(i) lw;Z dks rFkkdfFkr ,d og̀r~ gk;Mªkstu ce dgk tk ldrk gS] ftldk
l?kVu ,oa rkieku ,slk gS fd mlesa 564 fefy;u Vu gkbMªkstu izfr
{k.k fujUrj 560 fefy;u Vu ghfy;e esa cnyrh jgrh gSA bl izdkj 4
fefy;u Vu nzO; (Mass) izfr {k.k ÅtkZ esa :ikUrfjr gksrk gS] ftldk
fofdj.k lw;Z ds izdk'ke.My ¼Photosphere½ lrg ls fo|qr pqEcdh;
rjaxksa ds :Ik esa gksrk gSA
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fp= Ø- 1-26% izÑfr esa mtkZ izokg (Energy flow in nature)

¼ii½ izdk'k e.My dk O;kl 865000 ehy ekuk tkrk gS vkSj rkieku 6000°
lsfYl;l gksrk gSA

¼iii½ lkSj ÅtkZ ds fofdj.k esa lcls NksVh rjaxnS/;Z okyh ^,Dl* ,oa ^xkek*
fdj.kksa ls ysdj nh?kZ rjaxnS?;Z okyh jsfM;ks rjaxksa rd dk lekos'k gksrk
gSA bl fofdj.k LisDVªe ¼Spectrum½ esa fufgr dqy ÅtkZ dk 99% Hkkx
0-2 ls 4-0 ekbØkWu rjaxnS/;Z okyh rjaxksa ¼vFkkZr vYVªkokWbysV ls ysdj
bUÝk jsM {ks= rd½ ds {ks= esa fufgr gksrk gSA

¼iv½ mDr lhfer {ks«k esa fufgr dqy ÅtkZ dk yxHkx 50 izfr'kr Hkkx n`’;
o.kZØe ¼0-38 ekbØkWu ls 0-77 ekbØkWu rjaxnS/;Z½ vFkok izdk'k esa fufgr
gksrk gSA bls ge izdk'k ds uke ls tkurs gSaA

¼v½ lw;Z ls mUeqDr dqy ÅtkZ dk yxHkx 1@50 fefy;u Hkkx gh iF̀oh ds
ok;qe.My dh Åijh lrg rd igq¡prk gSA

izfl) HkkSfrdhfon~ xsV~l ¼Gates, 1962½ ds vuqlkj] 0-485 dS-@oxZ
lseh@feuV ¼okf"kZd vkSlr½ ÅtkZ ok;qe.My dh Åijh lgr ij iM+rh gS]
ftlesa ls 0-228 dS@oxZ lseh@feuV Hkwry rd ok;qe.My esa mifLFkr vkstksu]
Okk’i] es?k] /kwy] tyd.k] vkWDlhtu vkfn ds }kjk vo'kksf"kr gks tkrk gSA 'ks"k
iF̀oh dh lrg rd igq¡prk gSA

1-16-4-3 ÅtkZ dk :ikUrj.k (Transfer of Energy)

Hkwry ij igq¡pus okyh lkSj izdk'k ÅtkZ dh ek=k Ik̀Foh ds fofHkUu Hkkxksa esa
HkkSxksfyd fLFkfr vkSj okf"kZd _rq ds ifjorZu ds vuqlkj ?kVrh-c<+rh jgrh gSA
Hkwry ij izk; ÅtkZ dk Hkh 95 izfr'kr ls 99 izfr'kr Hkkx ijkorZu ,oa ok"iu
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ds ek/;e ls Å"ek ds :Ik esa :ikUrfjr gks tkrk gSA bl izdkj Hkwry ij izkIr
izdk'k ÅtkZ dk 1 izfr'kr ls 5 izfr'kr Hkkx gh izdk'k-la'ys"kh Lo;aiks’kh ikniksa
dks izdk'k la'ys"k.k ds fy, miyC/k gks tkrk gSA izdk'k la'ys"k.k dh
jklk;fud fØ;k dks la{ksi esa fuEu lehdj.k }kjk O;Dr fd;k tk ldrk gSA

6 CO2 + 12 H2O C2H12O6+6O2+ 6H2O

laf{kIr :Ik esa izdk”k-la'ys"k.k og tSo izfØ;k gS] ftlds ek/;e ls
fofdj.k dh ÅtkZ vFkkZr izdk'k ÅtkZ dk :ikUrj.k jklk;fud ÅtkZ esa gksrk
gSA

Lo;aiks"kh (Autotrophs) os gS] ftuesa DyksjksfQy ¼Chlorophyll½ ik;k
tkrk gS] vkSj ftuesa lw;Z dh fofdj.k ÅtkZ dks DyksjksfQy] ikuh ,oa lgk;d
tSo mRizsjdksa dh mifLFkfr esa& jklk;fud fLFkfrt ÅtkZ ds :Ik esa cnydj
^,Vhih* ds mPp ÅtkZ cU/kksa ¼High Energy bonds½ esa fufgr dj nsus dh {kerk
gksrh gSA ^,Vhih* esa fufgr bl ÅtkZ ls dkcZu MkbvkWDlkbM dk vodj.k gksrk
gS vkSj bl izdkj ifj.kker% dkcZfud ;kSfxdksa dk la'ys"k.k lEiUu gksrk gSA bl
lEiw.kZ tfVy tSo-jklk;fud izfØ;k dks izdk'k la'ys"k.k ¼Photosynthesis½ ,oa
bu Lo;aiks"kh ikniksa dks izdk'k-la'ys"kh ^Lo;aiks"kh* dh laKk nh x;h gSA

izFke izdkj ds Lo;aiks"kh fdl lhek rd fo"keiksf’k;ksa ds fy, Hkkstu ds
Lkzksr ds :Ik esa dk;Z djrs gSa] bl lUnHkZ esa dgk tk ldrk gS fd izdk'k-
la”ys"kh ikni gh fo"keiks"kh txr~ ds Hkkstu ¼dkcZfud ;kSfxd ds Lkzksr½ vFkkZr~
ÅtkZ ds izeq[k Lkzskr gS] vkSj izdk'k la'ys"kh ikniksa dh ÅtkZ dk Lkzksr
lw;Zizdk'k ;k lkSj-fofdj.k gSA bl izdkj Hkwe.My ij tSo ÅtkZ dh izkFkfed
Lkzksr ,dek= lw;Z gS] vkSj thoe.My ds yxHkx leLr thoksa dk thou lw;Z ls
izkIr LkkSj fofdj.k ¼izdk'k rjaxksa½ ds }kjk vkrh ÅtkZ ds lrr~ izokg ls
lapkfyr gks jgk gSA

ÅtkZ dk Lkzksr lw;Z gSA lw;Z ls izkIr izdk'kh; ÅtkZ ls 10 ls 15 izfr'kr
ÅtkZ ijkofrZr ¼Reflect½ gksrh gS rFkk 5 izfr'kr ikjaxr ¼Transmitted½ gksrh gS
vkSj 80 ls 85 izfr'kr vo'kksf"kr gksrh gSA dqy izdk'kh; ÅtkZ dk dsoy 2
izfr'kr vkSlr gh iÙkh ¼Leaf½ ij fxjrh gSA ;gh ÅtkZ izdk'k-la'ys"k.k ¼Photo-
synthesis½ ds mi;ksx esa yh tkrh gSA

,d ikfjra= ¼Ecosystem½ esa thola[;k dk tSfod& lewg
¼Population biomass½ ,d ckWDl dh rjg gS] tgk¡ ,d lewg ls nwljs lewg esa
ltho ,ddksa ds e/; ÅtkZ dk izokg gksrk gSA gfjr ikni izdk'k ÅtkZ
¼fofdj.k ÅtkZ½ dks jklk;fud ÅtkZ esa cnyrs gSaA ;gk¡ vkSlru lEiw.kZ ÅtkZ
¼tks gjs ikS/kksa ij iM+rh gS½ dk yxHkx vk/kk Hkkx DyksjksfQy ¼izdk'k la'ys"k.k
dkjd½ }kjk vo'kksf"kr fd;k tkrk gSA rFkk ls 5 izfr’kr vo’kksf"kr ÅtkZ Hkkstu
ÅtkZ esa cny nh tkrh gSA ,d ra= esa lEiw.kZ mRikndksa ¼Producers½ dh dqy
vo'kks"k.k nj dks izkFkfed mRiknu {kerk dgk tkrk gSA ;gk¡ izkFkfed mRiknu
¼Gross production½ dkcZfud inkFkksZ dh og lEiw.kZ ek=k gS tks mRikndksa }kjk

izdk'k ÅtkZ 673 fd-dS-

DyksjksfQy
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rS;kj dh tkrh gSA bl mRiknu esa Lo;a mRikndksa }kjk Lolu esa iz;ksx esa fy,
x, dkcZfud inkFkZ Hkh 'kkfey gSA 'olu ds mijkUr mRikndksa ds Årdksa esa
laxzfgr gq, dkcZfud inkFkZ dks 'kq) izkFkfed mRiknu ¼Net Primary
Production½ dgrs gSaA 'kkdkgkjh tUrq ¼Herbivores½ 'kq) izkFkfed mRiknu ds
inkFkZ dks vkgkj ds :Ik esa xzg.k djrs gSA vuqdwyre ifjfLFkfr;ksa esa ldy
mRiknu dk 90 izfr'kr dkcZfud inkFkZ mRikndksa }kjk 'olu esa mi;ksx esa vk
tkrk gS vkSj 'ks"k 10 izfr'kr 'kq) mRiknu ds :Ik esa 'kkdkgkfj;ksa }kjk Hkkstu
ds :Ik esa xzg.k fd;k tk ldrk gSA

fp= Ø- 1-27% ikfjfLFkfrd rU= esa mtk izokg (Energy flow in Ecosystem)

bl izdkj Li"V gS fd izk.kh viuh jklk;fud ÅtkZ ikS/kksa ls xzg.k djrs
gSa rFkk bl izkIr ÅtkZ dk vf/kdka'k Hkkx Å"ek ÅtkZ ds :Ik esa dke vk tkrk
gSA tks 'ks"k cpk Hkkx gS] jklk;fud ÅtkZ ;k uohu thonzO; ds la'ys"k.k esa
iz;ksx esa vkrk gSA ;gk¡ rS;kj gqbZ 'kkdkgkjh dh 'kq) mRiknu ÅtkZ dk Hkkx
vxys ek¡lkgkjh ds fy, Hkkstu ÅtkZ dk dk;Z djrk gSA ÅtkZ LFkkukUrj.k ds
izR;sd in ij yh xbZ ÅtkZ dk vf/kdka'k Hkkx Å"ek ÅtkZ esa :ikUrfjr gksdj
u"V gks tkrk gSA

iks"kh Lrj ¼Trophic Level½& [kk| J̀a[kyk ds fofHkUu pj.kksa dks tgk¡
ij Hkkstu vFkok ÅtkZ dk LFkkukUrj.k gksrk gS] iks"kh Lrj ¼Trophic level½
dgrs gSaA izR;sd iks"k.k Lrj esa LFkku xzg.k djus okys tho ikfjfLFkfrdh; ra=
vFkok thoe.My ¼Biosphere½ dks dksbZ fuf'pr lajpuk iznku djrs gSaA fdlh
ikfjfLFkfrdh; ra= esa fuEu iks"kh Lrj ik, tkrs gSa&

¼i½ izFke iks"kh Lrj ¼First Trophic Level or T1½& blds vUrxZr ikSa/ks
vkrs gSa] tks mRiknd ¼Producer½ dk dk;Z djrs gSaA
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¼ii½ f}rh; iks’kh Lrj ¼Second Trophic Level or T2½& blds vUrxZr
mRikndksa dks [kkus okys 'kkdkgkjh tho vFkok izkFkfed miHkksDrk vkrs
gSaA

¼iii½ r`rh; iks"kh Lrj ¼Third Trophic Level or T3½& blds vUrxZr
izkFkfed miHkksDrkvksa vFkok 'kkdkgkjh tUrqvksa dks [kkus okys ek¡lkgkjh
tUrq ;k f}rh;d miHkksDrk vkrs gSaA

¼iv½ prqFkZ iks"kh Lrj ¼Fourth Trophic Level or T4½& blds vUrxZr
f}rh;d miHkksDrkvksa dk Hk{k.k djus okys mPpre ek¡lkgkjh ¼Top
carnivores½ tUrq vFkok lokZgkjh ¼Omnivorous½ tUrq vkrs gSaA

¼v½ iape iks"kh Lrj ¼Fifth Trophic Level or T5½& èrksithoh tSls dqN
thok.kq] dod] Ñfe vkfn tho lHkh iks"kh Lrjksa ls vi?kVu
¼Decomposition½ }kjk Hkkstu izkIr djrs gSa] iape iks"kh Lrj dk fuekZ.k
djrs gSaA

fp= Ø- 1-28% iks"kd Lrj ij vkgkj Jà[kyk (Food web at Nutrient level)

1-16-5ikfjfLFkfrdh; ra= esa ÅtkZ izokg (Energy Flow in
Ecosystem)

ikfjfLFkfrdh; ra= esa isM+-ikSa/kks o tho-tUrqvksa dk vfLrRo ÅtkZ ds izokg ,oa
inkFkkksZ a ds ifjlapj.k ij fuHkZj djrk gSA lHkh tSfod fØ;kvksa ds fy, ÅtkZ
¼Energy½ dh vko';drk gksrh gSA izR;sd vkWVksVªkWfQd ikSa/kas }kjk ÅtkZ
jklk;fud inkFkksZa ds :Ik esa laxzghr dh tkrh gSA ;g ÅtkZ gh lEiw.kZ
ikfjfLFkfrdh; ra= esa izokfgr gksrh jgrh gSA bl pØ esa ÅtkZ iSnk u djus
okys inkFkZ bl lafpr ÅtkZ dk ifjlapj.k djrs gSaA Hkwe.My ij iM+us okyh
lw;Z ds izdk'k dh ÅtkZ dk yxHkx 57 izfr'kr ok;qe.My }kjk vo'kksf"kr dj
fy;k tkrk gSA yxHkx 36 izfr'kr ty o Fky ds rki o ty ds Okk"ihdj.k esa
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O;; gks tkrk gSA ikS/kksa ij dsoy 8 izfr'kr izdk'k iM+rk gS] ftldk 80&85
izfr'kr Hkkx ÅtkZ ds #i esa vo'kksf"kr dj fy;k tkrk gSA bldk 50 izfr'kr
izdk'k la'ys"k.k ¼Photosynthesis½ ds dke vkrk gSA

fp= Ø- 1-29% izÑfr esa ÅtkZ
izokg (Energy Flow in nature)

fp= Ø- 1-30% ouLifr vkSj tUrqvksa esa
ÅtkZ izokg (Energy Flow in plants

and animals)

lkSj ÅtkZ dk ije Lkzksr lw;Z gSA gjh ouLifr;k¡ bls izdk'k&la'ys"k.k dh
fØ;k }kjk fLFkfrt ÅtkZ ¼Potential energy½ esa cny nsrh gSa tks dkcksZgkbMªsV~
ds :Ik esa gksrk gS fdlh bdksflLVe esa lw;Z ds izdk'k ls cuus okyh lEiw.kZ
dkcksZgkbMªsV izkbejh mRiknu ¼Primary Production½ dgykrh gSA bldk dqN
Hkkx mRiknd ¼Producers½ viuh tSfod fØ;kvksa ds fy, vkWDlhdj.k }kjk izkIr
djrs gSA bldk dqN Hkkx 'olu ¼Respiration½ rFkk dqN Hkkx mRltZu
¼Excretion½ ds inkFkksZa ds :Ik esa u"V gks tkrk gSA 'ks"k inkFkZ ml bdksflLVe
dk 'kq) izkFkfed mRiknu ¼Net Primary Production½ dgykrk gSA

fp= Ø- 1-31% izÑfr esa [kk| Jà[kyk rFkk [kk| tky
(Food chain and food webs of nature)
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izkFkfed mRIkknu }kjk mRiUu ÅtkZ dk gjh ouLifr;k¡ vius 'kjhj dh
of̀) ds fy, mi;ksx djrh gSA bldk dqN Hkkx vxys iks"kd Lrj ¼Trophic
level½ dks LFkkukUrfjr dj fn;k tkrk gS D;ksafd izkFkfed miHkksDrk gjh

ouLifr;ksa dk Hkkstu djrs gSa vkSj muesa
mifLFkr fLFkfrt ÅtkZ miHkksDrkvksa esa igq¡p
tkrh gSA bl ÅtkZ dk dqN Hkkx] 'olu vkSj
mRltZu ds :Ik esa os [kpZ dj nsrs gSaA 'ks"k
ÅtkZ muds 'kjhj ds tSfod inkFkZ ds fuekZ.k
esa iz;qDr gks tkrh gSA

;g ÅtkZ vxys iks"kd Lrj f}rh;
miHkksDrk ¼Secondary consumers½ }kjk
Hkkstu ds :Ik esa xzg.k dj yh tkrh gSA bl
rjg izR;sd iks"kd Lrj ij ÅtkZ dk dqN HkkXk
'olu] mRltZu] Hkkstu ds fy, mi;ksx esa u
ykbZ xbZ f'kdkj ds va'k vkfn ds :Ik esa u"V
gks tkrk gSA bl izdkj ,d iks"kd Lrj ls
nwljs iks"kd Lrj dks LFkkukUrfjr gksrs gq,
ÅtkZ fMdEikstj ¼Decomposer½ Lrj rd
igq¡prh gS] tks mls ;kSfxdksa esa cny nsrs gSaA
'ks"k ÅtkZ vUrfj{k esa foyhu gks tkrh gSA bl
izdkj ÅtkZ izokg ,d fn'kk esa izokfgr gksrk
gSA ;g pØkdkj Øe esa izokfgr ugha gksrk gSA

;fn fdlh bdksflLVe esa miHkksDrkvksa }kjk
iz;ksx esa ykbZ xbZ ÅtkZ dh ek=k ls vf/kd
ÅtkZ dk mRiknu gks jgk gS rks ml iks"kd
Lrj ds tho-Hkkj ;k ck;ksekl ¼Biomass½ esa
of̀) gksrh gSaA

1-16-5-1 [kk| J`a[kyk ;k QwM psu (Food Chain)

ikfjfLFkfrdh; ra= ;k bdksflLVe ¼Ecosystem½ ds fofHkUu tho] ikS/ks o tUrq vius
Hkkstu ds fy, ,d-nqljs ij fuHkZj jgrs gSA bl rjg vkil esa lacaf/kr tho ,d
[kk| J̀a[kyk ¼Food Chain½ cukrs gSaA thoksa dk og lewg] ftlesa tho
HkksT; ,oa Hkkstu ds :Ik esa ,d-nwljs ls lEcfU/kr jgrs gSa QwM psu ¼Food
Chain½ dgykrk gSA blesa [kk| ,uthZ HkksT; }kjk Hkkstd dks iznku dh tkrh
gSA

lkekU;r% ,d QwM psu esa inksa dh la[;k 4 ls 5 rd gh lhfer gksrh gSA
J̀a[kyk ds izR;sd LFkkukUrj.k ij izkIr dh xbZ ÅtkZ dk vf/kdka'k Hkkx Å"ek
ds :Ik esa u"V gks tkrk gSA ÅtkZ laca/kksa ds nf̀"Vdksu ls lcls de dfM+;ksa
¼Links½ okyh QwM psu ¼Food Chain½ egRoiw.kZ gSA ?kuh vkcknh okys ns'kksa esa

fp= Ø- 1-32% ,d
bdksflLVe esa ÅtkZ izokg

(Energy flow through
typical ecosystem)
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QwM psu lcls NksVh gksrh gs] tSls Hkkjr] phu vkfnA bu ns'kksa ds yksx
vf/kdrj izkFkfed mRikndksa ¼Primary producers½ vFkkZr~ ikS/kksa ij fuHkZj djrs
gSaA

lw;Z dh ÅtkZ ¼Energy½ izkFkfed Lkzksr ¼Primary source½ gSA dsoy gjs
ikS/ks lw;Z dh ÅtkZ dks iksVsaf'k;y ,uthZ ¼Potential energy½ ds :Ik esa cnydj
bls lafpr j[k ldrs gSaA gjs ikS/ks CO2 dk C esa vodj.k blh lw;Z dh ,uthZ
ds }kjk djrs gSA bl dkcZu ¼Carbon½ ls ;s dkcksZgkbMsªV~l ¼Carbohydrates½]
izksVhUl ¼Proteins½ ,oa olkvksa ¼Fats½ dk fuekZ.k djrs gSaA thoksa ds fy, ;s
ikS/ks ,uthZ dk izkFkfed L=ksr ¼Primary source of energy) gksrs gSaA vr%
vkWVksVªksfQd ikS/ks ¼Autotrophic plants½ mRiknd ¼Producers½ dgykrs gSa] os
izk.kh tks bu vksVkWVªksfQd ikS/kksa dks Hkkstu ds :Ik esa xzg.k djrs gSa mls] izkbejh
dUT;wej ¼Primary consumers½ dgykrs gSa rFkk os izk.kh tks bu izkbejh
dUT;welZ dks vius Hkkstu ds :Ik esa xzg.k djrs gSa] f}rh;d dUT;welZ
¼Secondary consumers½ dgykrs gSaA

lw;Z dh ÅtkZ dks dsoy gjs ikS/ks gh mi;ksx esa yk ldrs gSaA ;g ÅtkZ
dkcZu ds mip;u ¼Reduce½ djus esa dke vkrh gS] ftlls thou dk bZa/ku
curk gS] tSls dkcksZgkbMsªVl~] olk o izksVhUlA oLrqr% lHkh thfor tho ÅtkZ ds
fy, ikniksa ij gh vkfJr jgrs gSaA ikS/kksa }kjk laxzghr ÅtkZ leqnk; }kjk ,d
Øe esa [kkus ,oa [kk, tkus dh J̀a[kyk ls xqtjrh gSa] ftls vkgkj J̀a[kyk
¼Food-Chain½ dgrs gSaA Hkkstu J̀a[kyk dk ,d lk/kkj.k :Ik ;g gS&

gjs ikS/ks  'kkdkgkjh  ek¡lkgkjh  cM+s ek¡lkgkjh ,oa vU; mPp
viektZd ¼Scavanger½

tehu ij tgk¡ cgqr ls cM+s 'kkdkgkjh gksrs gSa] ogk¡ Hkkstu J̀a[kyk esa de
ls de rhu dfM+;k¡ gksrh gSa A mnkg.kkFkZ vÝhdk ds xzklyS.M ¼Grassland½ esa

?kkl  tscjk  'ksj

tyh; okrkoj.k esa vf/kdrj 'kkdkgkjh cgqr gh de gksrs gSa vkSj ;gk¡
ikS/kksa ds inkFkZ dks tUrqvksa esa cnyus ds fy, ¼ftlds cM+s 'k=q ugha gksrs gSa½
vDlj ik¡p ;k vf/kd dfM+;k¡ gksrh gSaA ,d rky ¼Pound½ esa budk Øe fuEu
izdkj gS&

'kSoky ¼Algae½  izksVkstksvk  NksVs tyh; dhV  cM+s tyh; dhVA

Lkeqnz esa ik¡p ;k vf/kd dfM+;k¡ gksrh gSa] tSlk fd fp= 1-30 esa n'kkZ;k
x;k gSA Hkkstu J̀a[kyk NksVh gks ldrh gS vkSj mlesa rhu dfM+;k¡ Hkh gks ldrh
gS ¼fp= 1-25½A

lcls de dfM;ksa ¼Links½ okyh Hkkstu J̀a[kyk ÅtkZ lEcU/kksa ds
nf̀"Vdks.k ls vf/kd egRoiw.kZ gksrh gSA ekuo tho viuh Hkkstu-Jà[kyk ds inksa
dks de djds vius fy, mi;ksxh Hkkstu-ÅtkZ dks c<+k ldrk gSA ?kuh vkcknh
okys ns'kksa tSls& phu] Hkkjr o caxykns'k ds euq"; vf/kdrj izkFkfed mRikndksa
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¼ikSa/kksa½ ij vk/kkfjr gSA bu ns'kksa esa Hkkstu-J̀a[kyk lcls NksVh gS ¼,d in okyh½]
ftlds QyLo:Ik fdlh fn, x, {ks= dh iSnkoj vf/kd vkcknh ds Hkkstu dh
iwfrZ dj ldrh gSA

[kk| J`a[kyk ds izdkj (Kinds of Food Chain)

[kk| J̀a[kyk ¼Food Chain½ fuEu izdkj dh gksrh gS&

¼aa½ izhMsVj psu ¼Predator chain½] tSls& pkj.k [kk| J̀a[kyk ¼Grazing
food chain½] ¼b½ iSjklkbfVd psu ¼Parasitic chain½] rFkk ¼c½ lSizksQkbfVd psu
¼Saprophytic chain½A

¼i½ pkj.k vkgkj J`a[kyk ¼The Grazing Food Chain½& bl izdkj dh
J̀a[kyk gjs ikS/kkas ¼mRikndksa½ ls 'kq: gksrh gS rFkk 'kkdkgkjh ¼izkFkfed Hkkstd]
tUrqvksa ds ek/;e ls ek¡lkgkjh f}rh;d o rr̀h;d Hkkstd½ tUrqvksa ds Lrj ij
lekIr gks tkrh gSaA

1-16-5-2 leqnz vkgkj J`a[kyk (Ocean Food Chain)

lkSj ÅtkZ dk mi;ksx ikni
Iyodksa }kjk fd;k tkrk gSA bu
ikni-Iyodksa ¼Plant-Planktons½ dk
Hk{k.k izk.kh-Iyod ;k dksfiiksM~l
¼Copepods½ djrs gSa] ftUgsa NksVh
eNfy;k¡ viuk Hkkstu cukrh gSa]
cM+h eNfy;k¡ NksVh eNfy;ksa dks
viuk Hkkstu cukrh gSa vkSj vUrr%
cM+h eNfy;ksa dk mi;ksx euq";
djrs gSaA

ikfjfLFkfrdh; ra= esa ÅtkZ
izokg vkSj vkgkj J`a[kyk% ikni-Iyod
¼Plant-Plankton) izk.kh Iyodks ¼Zoo-
planktons½ }kjk [kk, tkrs gSa& izk.kh
Iyod ¼vf/kdrj dkWfiiksM~l (Copepods)
NksVh eNfy;ksa }kjk Hkf{kRk dj fy;s tkrs
gSaA NksVh eNfy;k¡ cM+h eNfy;ksa }kjk
[kk;h tkrh gSa rFkk cM+h eNfy;k¡ muls
cM+h eNfy;ksa }kjkA ikni-Iyod o

dkWfiiksM~l cM+s ;wQsflMksa (Euphasids) }kjk [kk fy;s tkrs gSa] tks fd uhyh Ogsy
(Blue whale) ds }kjk Hkf{kr fd, tkrs gsA

1-16-5-3 pjkxkg [kk| J`a[kyk (Grassland Food Chain)

;g ,d izk:fid pkj.k ¼Grazing½ ;k ijHk{kh ¼Predator½ [kk| J̀a[kyk gSA bl
izdkj dh [kk| J̀a[kyk Lo;aiksf"k;ksa ¼Autotrophs½ ij fuHkZj djrh gS tks lkSj

fp= Ø- 1-33% leqnz vkgkj Jà[kyk
(Sea Food Chain)

fp= Ø- 1-34% ,d NksVh vkgkj
Jà[kyk (A Small Food Chain)
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ÅtkZ dks izdk'k-la'ys"k.k }kjk Hkkstu ds :Ik esa fLFkj djrs gSa] ;s mRiknd
¼Producers½ dgykrs gSaA ;g lkekU;r% ?kkl ;k >kfM+;k¡ gksrh gSA bUgsa
'kkdkgkjh tUrq-fVÏk] pqgk] [kjxks'k ;k cdjh vkfn [kkrs gSaA bUgsa izkFkfed
miHkksDrk ¼Primary, Consumers½ dgrs gSA izkFkfed miHkksDrkvksa dks f}rh;d
miHkksDrk ¼Secondary Consumers½ vFkkZr~ ek¡lkgkjh] tSls& euq";] fNidyh]
liZ] HksfM+, vkfn [kkrs gSaA budk f'kdkj rr̀h;d miHkksDrk ¼Tertiary
Consumers½ tSls& ck?k] 'kjs] ckt ¼Hawk½ vkfn djrs gSaA budh èR;q ij
cSDVhfj;k] dod vkfn èr dkcZfud inkFkZ dks Hkwfe esa ykSVk nsrs gSa] bUgsa fo?kVd
lw{ethoh ¼Decomposers micro-organisms½ dgrs gSaA

fp= Ø- 1-35% pjkxkg [kk| Jà[kyk (Food Chain in a grassland)

1-16-5-4 ou [kk| J`a[kyk (Forest Food Chain)

bl izdkj dh [kk| J̀a[kyk gjh ouLifr;ksa ls izkjEHk gksrh gS vkSj 'kkdkgkjh
tUrqvksa ls gksrs gq, ek¡lkgkjh tUrqvksa ij lekIr gksrh gSA

Green Plants  Herbivores
Primary

 (Carnivores (Man)  SecondaryCarnivorces
(Lion)

(gjh
ouLifr;ka)

('kkdkgkjh cdjh
vkfn)

(izkFkfed ek¡lkgkjh) (f}rh;d ek¡lkgkjh)
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fp= Ø- 1-36% ou [kk| Jà[kyk (Food Chain in a forest)

1-16-5-5- iks[kj ;k >hy esa [kk| J`a[kyk (Pond Food Chain)

bl izdkj dh [kk| J̀a[kyk 'kSoky ;k tyh; ouLifr;ksa ¼ikni Iyodks½ ls
izkjEHk gksrh gSa] mRiknd ¼Producers½ gksrs gSa ftudks dkWfiiksM~l ¼Copepods½
tSls] MSf¶u;k ¼Daphnia½ vkfn [kkrs gSa] bUgsa izkFkfed miHkksDrk dgrs gSaA
MSf¶u;k dk Hkkstu eRL; djrs gSaA eRL; dks liZ ;k ek¡lkgkjh eRL; [kk ysrs
gSaA

¼i½ vijn vkgkj J`a[kyk ¼The Detritus Food Chain½& ;g J̀a[kyk
èr dkcZfud inkFkZ ls 'kq: gksrh gS rFkk lw{e thoksa ¼thok.kq½ ds ek/;e ls
vijn ¼Detritus½ thoksa dk Hkkstu djus okys ¼Predator½ dh rjQ c<+rh gSaA
èr dkcZfud inkFkZ ,oa mlesa mifLFkr thok.kqvksa dk Hk{k.k djus okys tUrqvksa
dks MsVjhoksl ¼Detrivores½ dgrs gSaA mnkgj.kkFkZ]

vijn  ?kksa a?kk  >kÅ pwgk ¼Shrew½  mYyw

vijn  fuesVksM  fpapM+h  dwV of̀'pd

fp= Ø- 1-37% iks[kj dh [kk| Jà[kyk (Food chain in a pond)
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,d izk:ih vijn Hkkstu J̀a[kyk ¼Detritus food chain½ fuEu :Ik esa n'kkZ;h tk
ldrh gSA

vijn $ lgk;d lw{etho (Detritus + Associated micro-organisms)
èr ikni inkFkZ (Dead plant matter)



vijn dk Hkkstu djus oks tho (Detritus-feeding organisms)

izkFkfed miHkksDrk (Primary consumers)



ijHk{kh (Predators)


izkFkfed rFkk f}rh;d ek¡lkgkjh (Primary & Secondary Carnivores)

vijn vkgkj Jà[kyk (Detritus food chain)

1-16-6 [kk| tky (Food Web)

izÑfr esa dHkh Hkh [kk| J̀a[kyk ¼Food Chain½ ,d lh/ks ;k ljy Øe esa ugh
gksrh] cfYd dbZ [kk| J̀a[kyk,¡ ,d-nwljs ls tqM+h gksrh gSa rFkk ,d izdkj dk
tky-lk cukrh gSa] ftls [kk|k tky ¼Food Web½ dgrs gSaA ;s J̀a[kyk,¡
¼Chains½ ,d nwljs ls lEcfU/kr jgdj dk;Z djrh gaSA ;g lEcU/k ,d iks’kd
Lrj esa mifLFkr vusd thoksa dk vxys Øe ds iks’kd Lrj esa mifLFkr fofHkUu
thoksa ls gksrk gSA mnkgj.k ds fy, ,d ?kkl ds eSnku ¼Grass land½ dh [kk|
J̀a[kyk esa 'k'kd ¼Rabbits½ gksrs gSaA budh vuqifLFkfr esa pwgs ?kkl [kkuk izkjEHk
dj nsaxsA pwgs ckt ¼Hawk½ vFkok liZ ¼Snake½ dk Hkkstu gksaxs vFkkZr izÑfr
esa ,d tho dh iwfrZ nwljs tho ds }kjk gks tkrh gSa] ftlds QyLo:Ik ,d
izdkj dk izØe cu tkrk gS tks [kk| tky dgykrk gS] bl izdkj ds [kk|
tky esa ik¡p izdkj dh js[kh; ¼Linear½ [kk| J̀a[kyk,¡ fn[kkbZ nsrh gSa] ftuesa
fuEu izdkj dk Øe ik;k tkrk gSa&

(i) ?kkl  dhV  i{kh  ijHk{kh

(ii) ?kkl  fVÏ~h  fNidyh  ckt

(iii) ?kkl  [kjxks'k  ckt

(iv) ?kkl  pwgs  lk¡Ik & ckt
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fp= Ø- 1-38% izÑfr esa [kk| Jà[kyk dk izkÑfrd larqyu
(Ecological balance of Food chain in nature)

1-16-7 ikfjfLFkfrd fijkfeM+ (Ecological Pyramid)

ikfjfLFkfrd ra= ¼Ecosystem½ dh Hkkstu J̀a[kyk ¼Food chains½ esa iks"k.k dh
fofHkUu voLFkkvksa dks iks"k.k Lrj ¼Trophic level½ Hkh dgrs gSaA ikni mRiknd
izFke iks"k.k Lrj cukrs gSaA 'kkdkgkjh izk.kh f}rh; iks"k.k Lrj rFkk ek¡lkgkjh
izk.kh-rr̀h; ikss"k.k Lrj cukrs gSaA ;fn izR;sd iks"k.k Lrj rhu ds tho-la[;k ds
ifjek.k ¼Size½ dks ,d IykV }kjk fu:fir fd;k tk,a rFkk IykV ,d-nwljs ij
mlh Øe esa j[ks tk,a tSls os Hkkstu J̀a[kyk esa gksrs gSa( rc ,d fijkfeM+
¼Pyramid½ ds leku jpuk cu tk,xhA ;s ikfjfLFkfrd fijkfeM+ dgykrs gSaA

fp= Ø- 1-39% la[;k dk fijkfeM+ (Pyramids of number)



ikfjfLFkfrdh; ra= dh
vk/kkjHkwr vo/kkj.kk,¡a aa

98

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

ikfjfLFkfRkdh fijkfeM+ fuEu rhu izdkj ds gksrs gSa&

1- la[;k dk fijkfeM+ ¼Pyramid of Numbers½

2- tho-Hkkj dk fijkfeM+ ¼Pyramid of Biomass½] rFkk

3- ÅtkZ dk fijkfeM+ ¼Pyramid of Energy½A

1- la[;k dk fijkfeM+ (Pyramid of Numbers)& ;g fijkfeM+ Hkkstu
J̀a[kyk ds fofHkUu iks"k.k Lrjksa esa la[;kRed lEcU/k dks n”kkZrk gSA ,sls fijkfeM+
esa vf/kd la[;k ls ikbZ tkus okyh tkfr;k¡ fijkfeM+ ds vk/kkj ds vksj ,oa de
la[;k esa ikbZ tkus okyh tkfr;k¡ fijkfeM+ ds 'kh’kZ dh vksj ikbZ tkrh gSA bl
izdkj ds fijkfeM+ ls irk pyrk gS fd mRiknd ¼Producers½ lcls T;knk
la[;k esa gksrs gSa vkSj 'kkdkgkjh ¼Primary consumers½ vis{kkÑr la[;k esa de
gksrs gSaA vr% fijkfeM~l ds vk/kkj ls 'kh’kZ dh vksj thoksa dh la[;k esa Øfed
Úâkl gksrk tkrk gS vkSj mudk vkdkj c<+rk tkrk gSA

fp= Ø- 1-40% Tkho-Hkkj dk fijkfeM+ (Pyramids of biomass)

2- tho-Hkkj dk fijkfeM+ (Pyramid of Biomass)& tho-Hkkj dk
fijkfeM+ thoksa ds ltho Hkkj ls curk gSA bl fijkfeM+ }kjk vk/kkj ls 'kh’kZ dh
vksj izR;sd iks"k.k jhfr ls tho-Hkkj ds Øfed Úâkl dks n'kkZ;k tkrk gSA
mRikndksa dk tho-Hkkj lcls vf/kd gksrk gSA
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fp= Ø- 1-41% tho-Hkkj ;k ck;ksekl dk mYVk fijkfeM+
(Inverted pyramid of biomass)

3- ÅtkZ dk fijkfeM+ ¼Pyramid of Energy½ & ÅtkZ ds fijkfeM+ ls
ge Hkkstu ds izR;sd iks’k.k Lrj ij dqy miyC/k ÅtkZ dk irk pyk ldrs gSaA
izR;sd iks’k.k Lrj ij ÅtkZ dk {k; gksrk gSA fuEure iks’k.k Lrj ij ÅtkZ dk
{k; mPpre iks’k.k Lrj dh vis{kk vf/kd gksrk gSA ;g fijkfeM+ fofHkUu iks’k.k
Lrjksa esa ÅtkZ dh mRiknu nj dks n”kkZrk gSA blds vk/kkj ij gjs ikS/ks o
QkbVksIySUdVkWu mRiknd Producers½ gksrs gSa rFkk blds Åij fofHkUu
'kkdkgkjh ,oa ek¡lkgkjh miHkksDrk ¼Consumers½ gksrs gSaA

fp= Ø- 1-42% ÅtkZ dk lh/kk fijkfeM+
(Straight pyramid of energy)
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viuh izxfr tk¡fp, (Check Your Progress)

27- ,d ikfjfLFkfrd ra= esa cSDVhfj;k gSa &

¼v½ miHkksDrk ¼c½ mRiknd

¼d½ fo?kVd ¼M½ dksbZ ugha

28- bdksVksu ds {ks= gSa&

¼v½ ÅtkZ dk izokg ¼c½ rkykc dk bdksra=

¼d½ dksuhQj ou ¼M½ fijkfeM+ dk cuuk

29- ÅtkZ dk fijkfeM+ gksrk gS&

¼v½ lh/kk ¼c½ mYVk

¼d½ nksuk v o c ¼M½ dksbZ ugh

30- LkkekfTkd laxBu ikbZ tkrh gS&

¼v½ dhVksa esa ¼c½ eksyLdl Eksa

¼d½ bdkbuksMEksZV~Lk Eks ¼M½ dksbZ ugh

1-17 tSo-Hkw-jklk;fud pØ (Bio-Geo-Chemical
Cycles)

1-17-1 ifjPk; ,Oka ifjHkk"kk (Introduction/Definition)

okrkoj.k esa vusdksa ,sls HkkSfrd inkFkZ gksrs gSa] tSls& ty] Fky] ok;q] vkfn] tks
thoksa dh jpuk esa Hkkx ysrs gSaA tho iF̀oh ij izkIr thouksi;ksxh HkkSfrd inkFkksZa
dks xzg.k djrs gSa rFkk mudh èR;q ds mijkUr bu dkcZfud inkFkkasZ dk vi?kVu
gksrk gS] ftlds QyLo:Ik inkFkZ iqu% okrkoj.k esa fey tkrs gSaA ;g inkFkkasZ dk
izkÑfrd pØh;dj.k dgykrk gSA

thonzO; esa ewyHkwr rRoksa lfgr lHkh jklk;fud rRo dqN fof”k’V
pØksa }kjk ok;qe.My esa izkf.k;ksa ls rFkk fQj okrkoj.k esa eqDr gksdj thoe.My
¼Biosphere½ esa izokfgr gksrs jgrs gSaA ewyHkwr rRoksa ds bl pØh; ifjHkze.k dks
tSo-Hkw-jklk;fud pØ ¼Bio-geo-chemical cycle½ dgrs gSaA

tUrqvksa dks tfVy dkcZfud inkFkZ ikS/kksa ls izkIr gksrs gSA gjs ikS/ks Hkwfe ls
[kfut rRo ysdj lkSj ÅtkZ vkSj CO2 dh mifLFkfr esa tfVy dkcZfud inkFkZ
cukrs gSaA ;s inkFkZ leLr miHkksDrk tUrq vkSj lw{etho oxZ dks ikS/kksa ls gh
feyrs gSa] ftlls lw;Z ls izkIr ÅtkZ :ikUrfjr gksdj dkcZfud inkFkksZ a esa lafpr
gks tkrh gSA ikS/kksa ,oa tUrqvksa dh èR;q ds Ik”pkr vi?kVdksa] tSls& thok.kq]
dod bR;kfn dh tSfod fØ;kvksa }kjk èr dkcZfud inkFkZ fo?kfVr gks tkrs gSa]
ftlds QyLo:Ik inkFkksZ a dk dqN Hkkx vi?kVdksa ds 'kjhj-fuekZ.k esa yx tkrk
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gSA dkcZu MkbvkWDlkbM Lora= gksdj ok;qe.My esa fey tkrh gSa rFkk vU;
[kfut rRo iqu% Hkwfe esa fey tkrs gSaA

thoksa dks viuh tSoh; fØ;kvksa dks pykus rFkk thonzO; ds fuekZ.k gsrq
vusd inkFkksZ a dh vko”;drk gksrh gSA dkcZu] gkbMªkstu] ukbVªkstu] rFkk
vkWDlhtu dh vko”;drk lokZf/kd ek=k esa gksrh gSA vU; inkFkkasZsZ esa QkWLQksjl
¼P½] lYQj ¼S½] iksVSf”k;e ¼K½] eSXuhf”k;e ¼Mg½] dSfY”k;e ¼Ca½] lksfM;e ¼Na½]
yksgk ¼Fe½] eSaxuht ¼Mn½] dksckYV ¼Co½] rk¡ck ¼Cu½] ftad ;k tLrk ¼Zn½] cksjkWu
¼B½] ekWyhCMsue ¼Mo½] vkfn vko”;d gaSA buesa dksckYV] rk¡ck] tLrk] cksjkWu]
ekWyhCMsue] eSaxuht rRoksa dh vR;Ur lw{e ek=k ¼Very small amount or trace
quantity½ gh vko”;d gksrh gSa bUgsa ekbØks-rRo ¼Micro-element½ dgrs gSaA

bu rROkksa ds vfrfjDr vusd vk/kqfud vuqlU/kkuksa ls ;g Kkr gqvk gS fd
DyksjhUk ¼Cl½] czksehu ¼Br½] vk;ksMhu ¼I½] Øksfe;e ¼Cr½] LVªkWfU”k;e ¼Sr½] vkfn
rRoksa dh Hkh thoksa dks vko”;drk gksrh gSA

bl vk/kkj ij bUgsa iks’kd nzO; ¼Nutrient substances½ ds vUrxZr nks
lewgksa esa foHkkftr fd;k x;k gSaA

1-17-2 iks"kd nzO; (Nutrient Substances)

thou ds ije vko”;d rRoksa rFkk vusd foys; yo.kksa dks lqfo/kkiwoZd thouh;
yo.k (Biogenic salt) vFkok iks’kd nzO; (Nutrients) uke fn;k x;k gSA iks’kd
nzO;ksa esa [kfut (Minerals) ,oa dqN dkcZfud (Organic) ;kSfxd gSaA bUgsa nks
Hkkxksa esa foHkDr fd;k x;k gSa&

1- LFkwy iks’kd nzO; ¼Macro-nutrients½ rFkk

2- lw{e iks’kd nzO; ¼Micro-nutrients½A

1- LFkwy iks"kd nzO; (Macro-nutrients)& bl lewg esa os rRo vkSj
muds ;kSfxd mifLFkr gS] tks thonzO; ¼Protoplasm½ ds eq[; la?kVd gS]
vkSj ftudh vko”;drk,¡ vf/kd ek=k esa gksrh gSa] tSls& dkcZu]
gkbMªkstu] dSfY”k;e] iksVSf”k;e] ukbVªkstu] eSXuhf”k;e] xU/kd rFkk
QkWLQksjl vkfnA

2- lw{e iks"kd nzO; ¼Micro-nutrients½& bl lewg esa os rRo vkSj
muds ;kSfxd gSa] tks thou ds fy, ijeko”;d ;k vfuok;Z rks gSa] ijUrq
vR;Yi ;k vfr lw{e ek=k esa vko”;d gSaA U;wure ek=k esa fuEu nl
lw{e iks’kd rRo izkFkfed mRiknd ds fy, vko”;d gksrs gSa & ykSg]
eSaxuht] dkWij] ftad] cksjkWu] lksfM;e] ekWfyCsMue] Dyksjhu] dksckYV rFkk
oSusfM;eA buesa lksfM;e fo’keiksf’k;ksa ¼fo”ks’k :Ik ls euq’;½ ds fy,
LFkwy-Yk?kq iks’kd rRo ¼Macro-nutrient element½ gSA
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1-17-3 Ikks"kd nzO;kxkj ;k Hk.Mkj (Nutrient Pool)

fdlh Hkh ikfjfLFkfrdh rU= esa lHkh iks’kd nzO; i;kZoj.k esa u rks lekaxh :Ik ls
leku voLFkk (Homogenously) fOkRkfjRk ik;s TkkRks gS vkSj u ,d gh
jklk;fud :Ik esa ik, tkrs gSaA ;s iks’kd nzO; [k.Mksa ¼Compartments½ esa ik,
tkrs gS] fTkUgsa *iks"kd nzO; Hk.Mkj* ;k dq.M ¼Nutrient pool½ dgrs gSA

ikfjfLFkfrd nf̀’Vdks.k ¼Ecological point of view½ ls nks fofHkUu izdkj
ds vkxkjksa (Pools) dks le>Ukk LkqfOkËkkTkUkd jgsxkA

bu rRoksa dk pØh;dj.k gksuk vko”;d gSA dqN rRo tSls dkcZu dk
pØh;dj.k vf/kd rhoz gksrk gSA vFkkZr~ ftl xfr ls ;g rRo okrkoj.k ls
fudyrk gS] mruh gh rsth ls mlesa okfil ykSV vkrk gSA vU; rRoksa dk
pØhdj.k dqN de nj ls gks ldrk gSa] vFkkZr rRo dk dqN Hkkx vf/kd le;
yxus ds LFkku ds dkj.k lekIr gks ldrk gSA

thou ds fy, vko”;d rRoksa o vdkcZfud ;kSfxdksa ds izokg dks [kfutksa
dk pØh;-izokg ¼Cyclic flow½ dgrs gSaA izR;sd pØ dks nks Hkkxksa esa foHkDr
fd;k tk ldrk gS&

1- fup; dq.M ¼Reservoir pool½& ;g dq.M cM+k o eUn nj ls
xfr”khy gksrk gSA ;g lk/kkj.kr;k tSfod ?kVd ugha gksrk] bls fo”kky
vtSfod dq.M ¼Mega-Non-Biological Pool½ Hkh dgrs gSa vkSj vizkI;
iks’kd dq.M ¼Unavailable Nutrient Pool½ Hkh] D;ksafd bl ¼vkxkj½ esa
fo|eku iks’kd nzO;ksa dk rqjUr ,oa lh/kk mi;ksx Lo;aiks’kh ikni ;k
tho/kkjh ugha dj ldrk gSA fup; dq.M ds izeq[k rF; bl izdkj gSa&

¼i½ fo”kky vtSfod dq.M vkxkj fuf”pr vkSj LFkk;h :Ik ls thoksa ds
fy, vizkI; ugha gS] vfirq y?kq tSfod vkdkj (Micro-biological)
ds ijek.kq dh rqyuk esa vizkI; gSA

¼ii½ bl dq.M ¼vkxkj½ ls iks’kd nzO; y?kq dq.M ¼vkxkj½ esa vkrk gS
vkSj cgqr lh ifjfLFkfr;ksa es y?kq dq.M ls iks’kd nzO; bl dq.M esa
okfil tkrk gSA

¼iii½ nwljs 'kCnksa esa vizkI; iks’kd dq.M ,oa izkI; iks’kd dq.M esa iks’kd
nzO;ksa dk fofue; gksrk jgrk gSa] ijUrq fofue; dh nj vfr eUn
gksrh gSA

¼iv½ thoksa ls bl dq.M dk izR;{k lEidZ u gksus ls bls vtSfod
¼Abiological½ dgrs gSaA

2- vfLFkj ¼Labile½ ;k pØh; ¼Cycling½ dq.M& ;g NksVk ,oa
lfØ; ?kVd ¼Active component½ gS rFkk okrkoj.k o izk.kh ds chp
fofue;”khy ¼Exchangeable½ dq.M gSA bls y?kq tSfod dq.M ¼vkxkj½
¼Micro Biological Pool½ Hkh dg ldrs gaSA bls izkI; iks’kd dq.M
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¼Available Nutrient Pool½ Hkh dgk tkrk gSA blds izeq[k rF;
fuEukuqlkj gSa&

¼i½ bldk lEcU/k ,d vksj rks vizkI; dq.M ls jgrk gS vkSj nwljh
vksj ikfjfLFkfrdh ra= ds tSo ?kVdksa ls jgrk gSA

¼ii½ izkI; dq.M esa iks’kd rRoksa ds fofue; dh nj vis{kkÑr rhoz gksrh
gSA

¼iii½ ;g lfØ;rk esa Hkh fof”k’V gksrk gSA

¼iv½ bl dq.M ls iks’kd nzO; ltZd ikniksa esa tkrs gSa] vkSj rn~uUrj
Hkkstu J̀a[kyk ds ek/;e ls ikfjfLFkfrdh ra= ds vU; thoksa esa Hkh
Øe”k% igq¡prs gSaA

¼v½ ikniksa ,oa izkf.k;ksa ds 'kjhj esa lafpr ;s iks’kd nzO; èR;q ds
mijkUr fo?kVd thoksa dh fØ;k ds ifj.kkeLo:i vUrr% iqu%
dq.M esa igq¡p tkrs gSA blh dks iks’kd nzO;ksa dh pØh; xfr dgk
tkrk gSA thoksa ls izR;{k lEidZ esa gksus ds dkj.k bls tSfod dq.M
¼Biological Pool½ dh laKk nh x;h gSA

tSo-Hkw-jklk;fud pØksa ds izdkj

tSo-Hkw-jklk;fud pØ eq[; :Ik ls nks izdkj ds gksrs gSa&

1- xSlh; pØ ¼Gaseous types½& bldk fup; dq.M ¼Reservoir pool½
ok;qe.My ;k tye.My gksrk gSA

2- volknh pØ ;k lsMhesUVjh ;k ryNV pØ ¼Sedimentary
cycles½& blesa fup; dq.M Fky e.My ¼Lithosphere½ gksrk gSA bl
lewg ds vUrxZr mu leLr iks’kd nzO;ksa dk pØh; ifjHkze.k gks tkrk gS]
ftldk fo”kky dq.M ,oa y?kq nzO;dq.M Hkwfe esa fLFkr ènk ¼Soil½ vFkok
leqnz dh rygVh vFkok vU; tyk”k;ksa dh rygVh esa ik;k tkrk gSA
leLr [kfut iks’kd nzO; blh lewg esa vkrs gSa] D;kasfd ryNV
¼Sedimentation½ }kjk muds fi.M dq.M dk fuekZ.k gksrk gSA ryNV
tSo-Hkw-jklk;fud pØksa dk Hkze.k iFk vf/kd viw.kZ gksrk gS] D;ksafd ;s
eq[; :Ik ls Hkwfe ls lEcfU/kr jgrs gSa vkSj ;s cM+s 'kh?kz vkdfLed :Ik
ls fØ;kvksa ls fopfyr gks ldrs gSaA

1-18 xSlh; pØ (Gaseous Cycle)

1-18-1 dkcZu MkbvkWDlkbM pØ (Carbon Dioxide Cycle)

dkcZu dk ifjHkze.k dkcZu MkbvkWDlkbM ds ifjHkze.k ds rqY; gksrk gSA leLr
dkcZfud ;kSfxdksa dk vk/kkjHkwr ?kVd dkcZu gSA dkcksZgkbMªsV~l ,oa olk ds
mi;ksx ds ,d=.k ds QyLo:Ik gksus okys ÅtkZ izokgksa ds lkFk gh ikfjfLFkfrdh;
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rU= Eksa dkcZu Hkh ifjHkzfer gksrk jgrk gSA ok;qe.Myh; dkcZu MkbZvkWDlkbM ,oa
ty esa ?kqyh gqbZ dkcZu MkbvkWDlkbM gh fdlh u fdlh :Ik esa bu ;kSfxdksa ds
fy, vko”;d dkcZu dk eq[; L=ksr gSa&

¼i½ thoksa esaa dkcZu MkbvkWDlkbM ds mi;ksx esa igyk pj.k gjs ikS/kksa }kjk
izdk”k-la”ys’k.k ds :Ik esa izkjEHk gksrk gSA iF̀oh ij Tkhoksa ds fy, dkcZu
dk L=ksr ok;qe.My esa fo|eku ¼mifLFkr½ dkcZu MkbvkWDlkbM gSA
izdk”k-la”ys’kh ¼Loiks’kh½ ikniksa }kjk dkcZu MkbvkWDlkbM ds vodj.k ls
tSfod dkcZfud ;kSfxdksa dk la”ys’k.k gksrk gSA bls izdk”k-la”ys’k.k
dgrs gaSA

¼ii½ dkcZu rFkk vkWDlhtu ,oa gkbMªkstu] lw;Z ds izdk”k dh mifLFkfr esa
lk/kkj.k dkcksZgkbMªsVl~ esa ifjofrZr gksrs gSaA ;s ikS/kksa }kjk olk ,oa
ikWfylSdsjkb~Ml esa la”ysf’kr fd, tkrs gSaA olk rFkk ikWfylSdsjkbM~l]
tks ikS/kksa ds Årdksa esa lafpr gksrs gSa] tUrqvksa }kjk [kk, tkrs gSa rFkk bu
dkcZu ;kSfxdksa dk nwljs ;kSfxdksa esa la”ys’k.k gksrk gSA 'kkdkgkjh tUrq
ikS/ks [kkdj buds dkcZu ;kSfxdksa dk ikpu djrs gSa vkSj fQj
bu ;kSfxdksa dk nwljs ;kSfxdksa ¼tUrq dkcZfud ;kSfxd½ esa la”ys’k.k djrs
gSA

CO2 IN
WATER

AUATIC
LIFE

LIME
DEPOSITS

ANIMALS

FREE CO2
OF ATMOS-

PHERE

DECOMPOSERS
(BACTERIA, FUNGI

ETC.)

fp= Ø- 1-43% dkcZu-pØ (Carbon Cycle)

¼iii½ dkcZu dh dqN ek=k nqckjk ok;qe.MYk esa pyh tkrh gS ¼D;ksafd dkcZu
MkbvkWDlkbM ikS/kksa rFkk tUrqvksa nksuksa ds fy, 'olu fØ;k dk mRiknd
gSA tho/kkfj;ksa ds 'olu ls ,oa muds mRlthZ inkFkksZa vkSj èr
viektZu ;k vijnu ls fo?kVu }kjk mRiUUk dkcZu Mk;vkWDlkbM iqUk%
ok;qe.MYk Eksa igq¡p tkrh gSA blds vfrfjDr Tokykeq[kh ds mn~xkj rFkk
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iF̀oh esa lafpr dks;ys] isVkªsYk baZËkUk vkfn ds TkYkkUks Lks Hkh dkcZu
Mk;vkWDlkbM ok;qe.My esa igq¡prh jgrh gSA

¼iv½ tUrqvksa ds mRlthZ inkFkksZa rFkk ikS/kksa ,oa tUrqvksa ds thonzO; esa c¡/kk gqvk
dkcZu 'kjhj ds fo?kVu ds ckn fueqZDr gksrk gSA thok.kq rFkk Qaxl bu
ikS/kksa ,oa tUrqvksa ds fo?kVu ds Ik”pkr~ buds cps gq, Hkkxksa dks [kkrs gSa
rFkk tfVy dkcZfud ;kSfxdksa dks ljy ;kSfxdksa esa ifjofrZr djrs gSa] tks
ckn esa u;s pØ izos”k ds fy, miyC/k gksrs gSaA

¼v½ tyh; ikfjfLFkfrdh ra=ksa ls dkcZu MkbvkWDlkbM ok;qe.My ls ty esa
folj.k fØ;k }kjk ?kqy tkrh gSaA blds vfrfjDr o’kkZ }kjk Hkh
ok;qe.Myh; dkcZu MkbvkWDlkbM Hkwfe ,oa tyk”k;ksa esa igq¡prh gSA ty
esa ?kqyh dkcZu MkbvkWDlkbM- ikuh ls fØ;k djrh gSA CO2 + H2O 
H2CO3 ;g fØ;k mRØe.kh; gS] vr% ok;qe.My ,oa ty nksuksa esa ls
ftlesa bldh lkUnzrk de jgsxh] mlh vksj folj.k gksdj mHk; i{k esa
lUrqyu cuk jgrk gSA

ok;qe.Myh; dkcZu MkbvkWDlkbM



ty foys; CO2 $ ty  dkcksZfud vEYk

1-18-2 ukbVªkstu pØ (Nitrogen Cycle)

ukbVªkstu dk vtSfod vkSj tSfod ra=ksa dk pØh; ifjHkze.k ukbVªkstu pØ
dgykrk gSA ;g ije L=ksr ds :Ik esa dke vkrk gSA
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DENITRI
FYING

BACTERIA

DEATH
EXCRETION

AND
DEATH

ORGANIC MATERIAL

AMMONIANITRITE

NITRATE

FERTILIZER
FACTORY

FIXATIVE
BACTERIA

fp= Ø- 1-44% ok;qe.Myh; ukbVªkstu pØ (Amospheric Nitrogen Cycle)
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1-18-2-1 ukbVªkstu ds L=ksr (Sources of Nitrogen)

¼i½ ok;qe.My esa ukbVªkstu yxHkx 78% vk;ru dh nf̀’V ls mifLFkr jgrh
gSA ok;qe.My esa N2 dk lcls cM+k vtSfod Hk.Mkj gSA

¼ii½ ok;q dh ukbVªkstu tks fd cgqr vf/kd ek=k esa miyC/k gksrh gS] og
jklk;fud nf̀’V ls fuf’Ø; gksrh gSA ;g ukbVªsV ;k ukbVªsV vk;Ul
¼NO3½ ds :Ik eas mi;ksx dh tk ldrh gSA ikS/ks ukbVsªV vk;Ul dks
okrkoj.k ls [kfut esVkcksykbV~l ds :Ik esa xzg.k djrs gSa rFkk ;s
ukbVªsV vk;Ul veksfu;k lewg ¼–NH½ o vU; ukbVªkstu ds ;kSfxdksa esa
cnys tk ldrs gSaA

¼iii½ ukbVªkstu ds nwljs L=ksr feêh esa ukbVªsV [kkn ds :Ik esa feyrs gSa ;k
ty }kjk pêkuksa ds ?kqyus ls ukbVsªV ;k vU; N2 ;kSfxdksa ds :Ik esa
izkIr gksrs gSaA

¼iv½ ukbVªsV~l dh dqN ek=k ok;qe.My esa Hkh mifLFkr jgrh gS] tks fd
ukbVªkstu rFkk vkWDlhtu ds lkFk feyus ds QyLo:i curs gSaA ;g
la;ksx ok;qe.Myh; fo|qr dh mifLFkfr esa gksrk gSA bu ukbVªsV~l dks
o"kkZ rc vius ty ds lkFk iF̀oh ij ys vkrh gSA

¼v½ ikS/kksa esa dkcZfud inkFkZ ds :Ik esa mifLFkr ukbVªkstu budh è̀R;q rd
jgrh gSA tUrq mi;ksxh ¼Usable½ ukbVªkstu ,d-nwljs ls Hkh ysrs gSa vkSj
ikS/kksa ds [kkus ls Hkh A vUr esa tUrqvksa dh èR;q gks tkrh gSA

¼vi½ leLr ukbVªkstu dh ek=k tks èr o lthoksa ds 'kjhj ls miyC/k gksrh
gS] vUrkoLFkk esa veksfu;k ¼NH3½ esa cny tkrh gSA ;g inkFkZ okrkoj.k
esa igq¡p tkrk gS] tgk¡ ;g ukbVªhdkjh thok.kq ¼Nitrifying bacteria½ dh
fØ;k ds fy, [kk| inkFkZ curk gSA
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fp= Ø- 1-45% izkÑfrd ukbVªkstu pØ (Nitrogen Cycle)
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ok;qe.Myh; ukbVªkstu
N2 LFkk;hdkjh

thok.kw

veksfu;k

dkcZfud ukbVªkstu

ukbZfVªdkjh thok.kw
ukbVªsV

ukbVªsV
foukbfVªdkjh

thok.kw
ok;qe.Myh; ukbVªkstu

1-18-2-2 ukbVªkstu dk tSfod ra= eas izos’k (Flow of N2 Biotic System)

;|fi ikS/kksa ds fy, ukbVªkstu ,d egRoiw.kZ vko”;d iks’kd inkFkZ gS fQj Hkh
os ok;qe.Myh; ukbVªkstu dk lh/kk-lh/kk iz;ksx ugha dj ldrs gSA ikS/ks
ukbVªkstu dk NH3 ukbVªsV~l vkSj ukbVªkbV tks ukbVªkstu ds ty esa ?kqyu”khy
yo.k ds :Ik esa gh ys ldrs gSA ;s inkFkZ ok;qe.Myh; N2 ds fLFkjhdj.k
¼Nitrogen fixation½ }kjk curs gSaA

1-18-2-3 ukbVªkstu dk fLFkjhdj.k (Fixation of Nitrogen)

ukbVªkstu fLFkjhdj.k og fØ;k gS ftlds }kjk ok;qe.Myh; ukbVªkstu ty
esa ?kqyu”khy ukbVªkstuh; ;kSfxdksa tSls] NH4, NH3, NO3, NO2 vkfn esa cny
nh tkrh gSaA

ukbZVªkstu dk fLFkjhdj.k nks izdkj ls gksrk gS&

1- fo|qr-jklk;fud fLFkjhdj.k ¼Electro-chemical Fixation½

2- tSfod fLFkjhdj.k ¼Biological Fixation½

1- fo|qr-jklk;fud fLFkjhdj.k ¼Electro-chemical Fixation½&
ok;qe.Myh; fo|qr ;k rfM+r-fo|qqr ¼Lightning electric
discharge½] tks cknyksa dh fØ;k ls curh gS] ukbVªkstu dks
ukbVªsV~l~ vkSj ukbaVªkbV~l esa cny nsrh gSA

N2 + O2  2NO

2NO + O2  2NO2 + O2  2NO3

;g ;kSfxd o’kkZ ds lkFk Hkwfe ij vk tkrk gS vkSj ukbVªsV~l
ds :Ik esa ikS/kksa }kjk [kk| inkFkZ ds :Ik esa iz;ksx esa yk;k tkrk
gSA bl izdkj fLFkjhÑr N2 dh ek=k 35 mg/m2 izfr o’kZ gksrh
gSA

2- tSfod fLFkjhdj.k ¼Biological Fixation½& dqN tho/kkjh] tSls
& cSDVhfj;k] uhy-gfjr 'kSoky] dod rFkk vU; lw{ethoh
ok;qe.Myh; Lora= ukbVªkstu dks ?kqyu”khy yo.kksa esa cny nsrs
gSaA bl fof/k ls yxHkx 140 ls 700 mg/m² izfr o’kZ ukbVªkstu
fLFkj dh tkrh gSA ;k ,d vuqeku ls 200 fefy;u Vu ukbVªkstu
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izfr o’kZ fLFkj dh tkrh gSA ;g ukbVªkstu Hkwfe esa fey tkrh
gSa ;k fQj ikS/kksa dks lh/ks fLFkjhÑr N2 lw{ethfo;ksa ds ek/;e ls
fey tkrh gSA

lw{etho tks ukbVªkstu dk fLFkjhdj.k djrs gSa] os izeq[k :Ik ls
jkbtksfc;e ¼Rhizobium½ ,stkscSDVj ¼Azobactor½] DyksLVªhfM;e ¼Clostridium½]

ukbVªkslkseksukl ¼Nitrosomonas½] ukbVªksdksdl ¼Nitrococus½] ukbVªkscSDVj
¼Nitrobactor½] ,sukchuk ¼Anabaena½] ukWLVkWd ¼Nostoc½ vkfn gSA

gekjs okrkoj.k esa yxHkx 78 izfr”kr ukbVªkstu fo|eku gSA ;|fi ;g
vR;Ur fuf’Ø; gSa] fQj Hkh dkcZfud ;kSfxd ds :Ik eas izR;sd tho/kkjh dk ,d
egRoiw.kZ ?kVd gSA ;g ukbVªkstu] izksVhu] U;wfDyd ,sflM] foVkfeu ,oa vU; thou
lEcU/kh v.kqvksa esa ik;k tkrk gS] ukbVªkstu ds fLFkjhdj.k ;k ;kSfxdhdj.k }kjk
dqN thok.kqvksa dh tSfod fØ;k,¡ ok;qe.My dh fuf’Ø; ukbVªkstu xSl dks
veksfu;k ds :Ik esa fLFkj djus esa l{ke gksrh gSaA ;g fLFkjhÑr ukbVªkstu
¼Fixed N2½ ikS/kksa rFkk vU; lw{ethoksa }kjk vehuksa vkEy rFkk vU;
ukbVªkstu ;qDr inkFkksZa ds fuekZ.k esa dke vkrh gSaA

loZizFke lEHkor% lu 1888 bZ- esa foyxkFkZ rFkk gSyjh xsy us ;g fl)
fd;k fd nyguh ;k ysX;wfeul Qlyksa dh tM+ksa esa xzafUFk;k¡ gksrh gSa] tks
ukbVªkstu fLFkjhdj.k ds fy, mŸkjnk;h gSA blds ckn csfjad us mu thok.kqvksa
dks [kkst fudkyk tks xzfUFk;ksa dks mRiUu djus rFkk ukbVªkstu ds ;kSfxdhdj.k
esa Hkkx ysrs gSaA ÝSad us lu 1890 bZ- esa xzfUFk thok.kqvksa dks jkbtksfc;e uke
fn;kA bu thok.kqvksa dh lcls cM+h fof”k’Vrk ¸kg gS fd ,d fof”k’V Lih”kht
ds ijiks’kh ikS/ks ds lkFk gh fLFkjhdj.k djrs gSaA

nyguh ikS/ksa ¼Leguminous plants½ ukbVªkstu dh lhfer ek=k gksus dh
n”kk esa Hkh mx ldrs gSSa vkSj c<+ ldrs gSa] D;ksafd ;s ukbVªkstu fLFkjhdj.k
djus okys thok.kqvksa ¼jkbtksfc;e½ ds lkFk lgthou LFkkfir djrs gSaA ;s
thok.kq viuh ,oa nyguh Qlyksa dh of̀) ds fy, ok;qe.My dh ukbVªkstu dks
Hkwfe esa fLFkj djrs gSaA ;s ikS/ks tc ej tkrs gSa rks mudh ukbVªkstu feÍh esa
fey tkrh gSA bl izdkj ènk dh moZjrk esa of̀) gksrh gSA fuEu lkj.kh esa
ukbVªkstu dk fLFkjhdj.k djus okys thok.kqvksa dh lwph nh xbZ gSa&
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lkj.kh Ø- 1-4% ukbVªkstu dk fLFkjhdj.k djus okys thok.kq

Ø-
la-

tkfr;k¡ thok.kq
oxZ

fVIi.kh

1- ,stksVkscSDVj
okbUysUMkbZ

xzke-
fuxsfVo

Okk;q dh ukbVªkstu dks fLFkjhÑr djrk gS
rFkk ,slk izksVhu j[krk gS] tks
vkWDlhdj.k }kjk gksus okyh gkfu ls ukbVªkstu
dh j{kk djrk gSA

2- jkbtksfc;e
Lih”kht

xzke-
fuxsfVo

nyguh Qlyksa esa ikbZ tkus okyh xzfUFk;ksa
(Nodule) esa ukbVªkstu dks fLFkjhÑr djrk
gSA

3- Dyscflyk
U;weksuh

xzke-
fuxsfVo

fuQ-vkuqoaf”kdh dh uewuk i)fr

4- jksMksLikbfjye]
jksMksL;wMkseksukl

xzke-
fuxsfVo

cSaxuh-gjk izdk”k-la”ys’kh thok.kq

5- DykWLVªhfM;e] ,s
ukchuk

xzke-
ikWftfVo

vfodYih (Non-obligatory) ,oa vok;qoh;
thok.kq

6- ehFksuksdksdl]
vkdhZcSDVhfj;e
,stksLikbfjye

xzke-
fuxsfVo

?kkl dh tM+ksa esa lgHkksth gSaA

7- ÝSafda;k xzke-
ikWftfVo

dk’B (Woody) okys o{̀kksa rFkk >kfM+;ksa dh
tM+ xzfUFk;ksa esa ukbVªkstu fLFkjhÑr djrk gSaA

ukbVªkstu fLFkjhÑr djus okys cSDVhfj;k dh fo”ks’k ;ksX;rk ukbVªkstu
XkSl dks veksfu;k esa vipf;r djuk gS] tks fd ukbVªskftust ladqy
¼Nitrogenase Complex½ uked ,Utkbe ij fuHkZj djrh gSA ;g ,Utkbe
ladqy fofHkUu ukbVªkstu fLFkjhdj.k djus okys thok.kqvksa eas yxHkx ,d-lk gh
gksrk gSA

bysDVªkWu rFkk ty ls izkIr gkbMªkstu vk;uksa ¼H+½ ds la;ksx ls veksfu;k
esa vipf;r gksus ds ckn ukbVªkstu yxHkx fuf”pr :Ik ls blh lgdkjd ¼Co-
factor½ ds lkFk caf/kr gksrh gSA ukbVªkstu dk vip;u ,d ÅtkZ-O;;iw.kZ fØ;k
gSA ,sMhuksflu-Vªkb-QkWLQsV ¼ATP½ ds 20-30 v.kq ÅtkZ bl ukbVªkstu ds
veksfu;k esa vipf;r gksus esa iz;ksx esa vkrs gSa&

N2 $ 3H2 2NH3

Ukk;Vªkstu fLFkjhdj.k dk dk;Z ukbVªksftusu fjMDVst uked ,Utkbe
ukbVªksftusu dks vipf;r djrk gS vkSj bl fØ;k esa izkIr bysDVªkWu ukbVªkstu
dks vipf;r djus ds dke vkrs gSA bl izdkj ukbVªkstu fLFkjhdj.k gksrk
jgrk gSA

ukbVksftust dkWEIysDl

ukbVksftust fjMDVst
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izdk”k-la”ys’k.k esa ikS/ks ok;q dh dkcZu MkbvkWDlkbM ls dkcksZgkbMªsV~l dk
la”ys’k.k djrs gSaA bl la”ysf’kr dkcksZgkbMsªV~l dh dqN ek=k ikS/kksa dh tM+ksa esa
vk tkrh gS] ftldk cSDVhfj;k vius ÅtkZ L=ksr Hkkstu ds :Ik esa miHkksx dj
ysrs gSaA cSDVhfj;k cnys easa ok;qe.My dh ukbVªkstu dks fLFkj djds ikS/kkas dks
nsrs gSaA cSDVhfj;k vkSj ikS/kksa ds bl lEcU/k dks lgHkksftrk dgrs gSA fuEukafdr
lkj.kh esa dqN p;fur jkbtksfc;e tkfr;k¡ vkSj muds ijiks’kh ¼Host½ ikS/ks n”kkZ,
x, gSaA

lkj.kh Ø- 1-5% dqN jkbtksfc;e tkfr;k¡ vkSj muds ijiks"kh ¼Host½ ikS/ks

Øekad tho.kq tkfr;k¡ vkJ;h ikS/kk fVIi.kh

1- jkbtksfc;e ysX;wfeukslsje eVj] pkSM+h]
lse] elwj

;s tkfr;k¡ ,d-nwljs dh ds
cgqr fudV lEcU/kh gSaA

2- jkbtksfc;e VªkbQksykbZ Dyksoj

3- jkbtksfc;e Qsfl;ksykbZ Qsft;ksyl
lse

4- jkbtksfc;e yksVkbZ yksVl yksVl czsMh esa jkbtksfc;e
viuh xzfUFk;k¡ ¼uksM~;wYl½
cukrh gSaA

5- jkbtksfc;e Y;wfiuh Y;wfiu &

6- jkbtksfc;e esfyyksVkbZ ,YQkYQk &

7- jkbtksfc;e lsLchfu;k lsLchfu;k bldh tM+ksa rFkk ruksa nksuksa
ij uksM~;wYl (Nodules)
ik, tkrs gSaA ;s Lora= :Ik
ls lao/kZu (Culture) esa Hkh
ukbVªkstu fLFkjhÑr djrk
gSA

8- jkbtksfc;e ÝsMkbZ lks;kchu vf/kdka”k lks;kchu lao/kZu
esa vfLFkjhÑr UkksM~;wYl ik,
tkrs gSaA

9- czsMh jkbtksfc;e
tsiksfude

lks;kchu dqN mitkfr;k¡ Lora=
lao/kZu esa ukbVªkstu
fLFkjhÑr djrh gSaA

ukbVªkstu fLFkjhÑr djus okys cSDVhfj;k tM+ksa esa izos”k djds laØe.k
ufydk ¼Infection tube½ cukrs gSaA ;g ufydk iwjs ewy jske esa QSydj ewyd o
dkWVsZDl ds foHkktu dks izsfjr djrh gSaA bl izdkj tM+ksa eas xzfUFk ;k uksM~;wYl
cu tkrh gSa ikS/kksa dh of̀) dh izkjfEHkd voLFkk esa ;s cSDVhfj;k tM+ksa ij
laØe.k djrs gSaA izkjfEHkd voLFkk esa cSDVhfj;k ikS/kksa ij fuHkZj jgrs gSa rFkk ckn
esa ikS/kksa dks fLFkjhÑr ukbVªkstu nsdj ykHk igq¡pkrs gSaA bl izdkj cSDVhfj;k dk
fodkl ,oa ukbVªkstu fLFkjhdj.k dk dk;Z izkjEHk gks tkrk gSA Qyhnkj
¼Leguminous½ Qlyksa dh tM+ksa ij mifLFkr xzfUFk;ksa esa vk;ju ds ,d ;kSfxd
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ySXVheksXyksfcu dh mifLFkfr ds dkj.k yky jax dh gksrh gSA cSDVhfj;k ds 'kjhj
esa ukbVªkstu fLFkj gks tkus ds rqjUr ckn ;g ikS/ks bldk mi;ksx ugha dj
ldrs gSa] cfYd cSDVsjkWbM~l dk foPNsnu Lorksy;u }kjk gksrk gS] ftlesa
cSDVsjkW;M u’V gks tkrs gSa rFkk ukbVªkstu ikS/kksa ds mi;ksx ds ;ksX; gks tkrh
gSA

ijiks’kh ¼Host½ ikS/kksa ls Hkh ,d fo”ks’k izdkj dk cSDVhfj;k;qDr ,Utkbe
L=kfor gksrk gS] tks cSDVsjkWbM~Lk dks 'kh?kz gh ty fo”ysf’kr djds ukbVªkstu dks
ikS/kksa ds fy, miyC/k djkrs gSa A vktdy /kku dh Qly esa uhy-gfjr 'kSoky-
,stksyk ¼Blu-green-algae-Azola½ }kjk ukbVªkstu fLFkjhdj.k ij Hkh fo”ks’k /;ku
fn;k tk jgk gSA fuEu lkj.kh eas fofHkUu nyguh ikS/kksa }kjk ukbVªkstu dh
fLFkjhÑr ek=k n”kkZ;h xbZ gSaA

lkj.kh Ø- 1-6% dqN nyguh ikS/kksa }kjk ukbVªkstu dh fLFkjhÑr ek=k

Øekad nyguh ikS/kksa dk uke fdyksxzke ukbVªkstu
@gsDVs;j@o"kZ

1- jSM Dyksoj 85&190

2- lks;kchu 65&115

3- ,YQkYQk 125&335

4- yksfc;k 65&130

5- eVj 80&150

ukbVªkstu Lokaxhdj.k ¼Nitrogen Assimilation½ & ikS/ks fLFkjhÑr
ukbVªkstu ¼Fixed nitrogen½ dk ukbVªsV ¼Nitrate½ vFkok veksfu;e vk;u
¼Ammonium ions or 

4NH ½ ds :Ik eas Lokaxhdj.k ¼Assimilation½ djrs gSaA

vf/kdka”kr;k fLFkjhÑr ukbVªkstu dk Lokaxhdj.k ukbVªsV vk;u
)NO( 3

 ds :Ik esa ikS/kksa }kjk fd;k tkrk gSA ukbVªhQkbax thok.kq ¼Nitryfying
bacteria½ vklkuh ls veksfu;e vk;uksa )NH( 4

 dks ukbVsªV vk;uksa )NO( 3
 esa

vkWDlhÑr dj nsrs gSaA Lokaxhdj.k dk LFkku ewy ¼Root½ vFkok izjksg ¼Shoot½
vFkok nksuksa gks ldrs gSa vFkkZr fHkUu-fHkUu ikS/kksa esa Lokaxhdj.k dk LFkku fHkUu-
fHkUu gksrk gSA

LokaxhÑr ukbVªsV vk;uksa dks ikS/ks vehuksa vEyksa ¼Amino
acids½ ,oa ,sekbM~l ¼Amides½ esa ifjofrZr dj nsrs gSaA blh izdkj LokaxhÑr
veksfu;e vk;u Hkh ikS/kksa esa ,df=r ugha gksrk] D;ksafd veksfu;e vk;u
DyksjksIykLV rFkk ekbVksdkWf.Mª;k nksuksa esa ATP cuus dh fØ;k dk vojks/ku
djrs gSaA vr% veksfu;e vk;u XywVkehu ¼Glutamine½ ds ,sekbM Lkewg
¼Amide group½ esa ifjofrZr gks tkrk gSaA ys'k ek=k esa veksfu;e vk;u
okrkoj.k esa veksfu;k ds :Ik eas oakfNr gks tkrs gSaA
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1-18-3ukbVªkstu dk vtSfod ra= esa izos’k (Flow of Nitrogen
Into Abiotic System)

TkSfod RkU«k vFkkZRk oUkLifRk;ksa vkSj TkaURkqvksa ds 'kjhj Eksa izos'k djUks ds Ckkn ;g
iksVhUk] NH4, Yko.k vkSj vU; ukbVªkstu ;qDRk dkCkZfUkd inkFkksZa Eks CknYk TkkRkh
gSA dkCkZfUkd inkFkksZa ds :i Eksa LkafPkRk ukbVªkstu fUkEUk fOkfËk;kas Lks iqUk% vTkSfOkd
RkU«k Eksa YkkSV vkRkh gS&

¼i½ fo?kVu ¼Decomposition½] ¼ii½ mRltZu ¼Excretion½] ¼iii½ ukbVªhdj.k
¼Nitrification½] ¼iv½ foukbVªhdj.k ¼Denitrification½] rFkk ¼v½ ryNV
fuekZ.k ¼Sedimentation½A

¼i½ fo?kVu ¼Decomposition½& ouLifr;ksa vkSj tUrqvksa ds 'kjhj esa izksVhu
ds :Ik eas lafpr ukbVªkstu mudh èR;q ds Ik”pkr fo?kfVr gksus yxrh
gSA ;g dk;Z fo?kVudkjh lw{ethfo;ksa }kjk fd;k tkrk gSA bl fØ;k dks
fo?kVu ;k lM+uk ¼Decomposition½ dgrs gSaA

veksfudj.k ¼Ammonification½ dh fØ;k }kjk lw{e tho izksVhu dks
veksfu;k esa cny nsrs gSaA

izksVhu  NH3

tUrqvksa esa izksVhu ds mikip; ls veksfu;k ,oa ;wfj;k tSls mRlthZ inkFkZ
¼Excretory material½ curs gSa] tks ew= ds lkFk 'kjhj ls ckgj vk tkrs
gSaA blh izdkj thok.kqvksa }kjk Hkh èr thoksa dh izksVhu ,oa vU; ;kSfxdkas
ls veksfu;k mRiUu dh tkrh gSA ukbVªkstuh dkcZfud inkFkksZa
¼Nitrogenous organic substances½ esa veksfu;k esa ifjofrZr djus dh
izfØ;k dks veksuhdj.k ¼Ammonification½ dgrs gSaA dkcZfud inkFkZ]
vi?kfVr gksdj ,sekbM cukrs gSa] tks vkWDlhdj.k }kjk veksfu;k cukrs
gSaA eqDr veksfu;k ukbVªhdj.k }kjk ukbVªsV esa ifjofrZr dj fn;k tkrk
gSA

¼ii½ mRltZu ¼Excretion½& tUrq] mRltZu ds vUrxZr ukbVªkstu dk
mRltZu djrs gSaA ;g mRltZu NH3] ;wfj;k] ;wfjd vEYk vkSj vU;
ukbVªkstu ;kSfxdksa ds :Ik esa gksrk gSA

¼iii½ ukbVªhdj.k ¼Nitrification½& ;g dk;Z ukbVªhQkbax cSDVhfj;k }kjk nks
pj.kksa esa fd;k tkrk gS&

¼a½ ,d izdkj ds cSDVhfj;k NH3 dk mi;skx dj bls ukbVªkbV
¼NO2½ esa cny nsrs gSaA bl vkWDLkhdj.k fØ;k ls izkIr ÅtkZ dk
mi;ksx os viuh 'kkjhfjd fØ;kvksa dks pykus ds fy, djrs gSa&

ukbVªhQkbax

cSDVhfj;k
NH3 NO2
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(b) nwljs izdkj ds ukbVªhQkbax cSDVhfj;k Hkwfe ls ukbVªkbV (NO2)
vo”kksf’kr djrs gSa vkSj mls ukbVªsVl (NO3) Eksa CknYk nsRks gSA

2NO2 + O2  2NO3

bLk izdkj ukbVªhQkbax cSDVhfj;k HkwfEk Lks ;k ok;qe.My Eksa
ukbVªsVl dk fUkEkkZ.k djRks gSA ukbVªsVl dk mi;ksXk ikSËks [kk|
inkFkZ ds :i Eksa djRks gaSA

¼iv½ foukbVªhdj.k ¼Denitrification½& bl fØ;k esa ukbVªsVl dks thok.kq]
tSls& L;wMkseksukl ¼Pseudomonas½ Lora= ok;qe.Myh; ukbVªkstu esa
cny nsrs gSaA os ukbVªsV ls izkIr O2 dk mi;ksx vius 'kjhj dh
dkcksZgkbMªsVl dk vkWDlhdj.k djds djrs gSa vkSj mlls izkIr ÅtkZ ls
vius 'kjhj dh dkf;Zdh fØ;k,¡ lEiUu djrs gSaA

2 NO3  N2 + 3O2 ¼ÅtkZ½

bl izdkj ukbVªkstu iqu% okq;e.My esa lfEefyr gks tkrh gSaA

¼v½ ryNV ¼Sedimentation½& ukbVsªVl~ dh dqN ek=k Hkwfe esa fey tkrh
gSa vkSj ryNVhdj.k ds }kjk pêkuksa esa lafpr gks tkrh gSA ;g pêkuksa esa
gh lafpr jgrh gSa tc rd fd o’kkZ ;k [kuu }kjk ;g nqckjk Hkwfe esa
ugh vkrhA Hkwfe esa vkus ij ikS/ks mudk mi;ksx dj ysrs gSa vkSj
ukbVªkstu dk pØh; ifjHkze.k fujUrj pyrk jgrk gSA

MkW- vYÝsM jsMQhYM ds vuqlkj leqnzh ukbVªkstu ,oa ok;qe.Myh;
vkWDlhtu dh ek=k ij tho-jklk;fud pØksa dk fu;U=.k jgrk gS vkSj
pØ vfUre :Ik esa QkWLQksjl }kjk fu;fU=r gksrs gSaA

1-19 ryNVh; ;k volknh pØ (Sedimentary Cycle)

1-19-1 QkWLQksjl pØ (Phosphorus Cycle)

QkWLQksjl dk tSfod vkSj vtSfod ra=ksa ds chp pØh; ifjHkze.k] QkWLQksjl pØ
dgykrk gSA ;g ,d ryNVh; ;k volknh pØ ¼Sedimentary cycle½ gSaA

tSfod ra=ksa ds fy, QkWLQksjl Hkh ,d egRoiw.kZ rRo gksrk gS tks
U;wfDyd vEyksa] QkWLQksfyfiM~l rFkk dbZ QkWLQksfjdj.k ls lEcfU/kr ;kSfxdksa
dk ,d Hkkx gksrk gSA lHkh ÅtkZ gLrkUrj.kksa esa ;g rRo vko”;d gksrk gSA
ijUrq tSfod ek¡x dks ns[krs gq, ;g rRo iF̀oh ry ij vis{kkÑr de ik;k
tkrk gSA izkf.k;ksa esa QkWLQjl ,oa vU; rRoksa dk vuqikr izkIr ,oa izkFkfed
lEink dh vis{kk dkQh T;knk gksrk gSA vr% ;g rRo ikfjfLFkfrd nf̀’V ls Hkh
egRoiw.kZ gksrk gSA ;g rRo mRikndrk esa vfr lhekdkjh ;k fu;U=.kdkjh izHkko
Mkyrk gSA QkWLQksjl ,d egRoiw.kZ [kfut gSA
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1-19-2 QkWLQksjl ds L=ksr vkSj pØh; ifjHkze.k

QkWLQksjl ok;qe.My esa ugha feyrkA blds óksr iF̀oh dh pêku] 'kSy rFkk
vU; ,sls fu{ksi ¼Deposits½ gSa tks fiNys HkwoSKkfud dky esa fufeZr gq,A
QkWLQsV;qDr pêkuksa ij vusd vijnu ¼Erosion½ fØ;k,¡ ¼HkkSfrdh;] jklk;fud]
tSfod½ gksrh jgrh gS] ftlds QyLo:Ik QkWLQsV Ek̀nk Eksa fEkYkRkk jgRkk gS vkSj
ifjRkaU«kksa dks QkWLQsV miyC/k djkrk jgrk gSA fdUrq QkWLQsV dk vf/kdka'k Hkkx
leqnz esa feyrk jgk gS] tgk¡ bldk dqN Hkkx mFkys volknksa ¼Sediments½ esa
fu{ksfir gksrk jgrk gS rFkk dqN xgjkbZ ij fLFkr volknksa ¼Sediments½ esa
foyhu gks tkrk gSA QkWLQksjl dk og va”k] tks leqnz dh ryh esa fLFkr pêkuksa
esa jgrk gS yxHkx u’V gks tkrk gS rFkk pØ esa iqu% ifjHkzfer ugha gks ikrkA
ènk ls ikS/kksa QkWLQksjl dks vkWFkksZ-QkWLQsV ds :Ik esa ewyjkseksa }kjk vo”kksf’kr
djrs gSaA ikS/kska esa bls lajpuk vkSj vU; tho-jklk;fud fØ;kvksa esa mi;skx esa
yk;k tkrk gSA ikS/kksa esa ;g thonzO; dk Hkkx cu tkrk gS vkSj Mh-,u-,-] vkj-
,u-,-] ,-,e-ih- ,-Vh-ih-] ,u-,-Mh-ih rFkk QkWLQksfyfiM~l bR;kfn :iksa eas ik;k
tkrk gSA bl izdkj QkWLQksjl [kk| J̀a[kyk esa izos”k dj tkrk gS vkSj fofHkUu
Lrjksa esa gksrk gqvk miHkksDrk 'kjhj dk fo?kVu dj vkWxsZfud QkWLQksjl dks
iqu% ?kqfyr voLFkk esa ifjofrZr dj nsrk gS] ftls ènk lks[k ysrh gSA
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fp= Ø- 1-46% QkWLQksjl pØ (Phosphorus cycle)
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1- QkWLQksjl dk LFkkukUrj.k& ikS/kksa dks iks’k.k ds fy, vko”;d
vdkcZfud QkWLQsV vkWFkksZQkWLQsV ds :Ik esa miHkksDrk ¼Consumers½ ,oa
vi?kVd ¼Decompsosers½ ds 'kjhjksa es LFkkukUrfjr fd;k tkrk gS tks
vi?kVu ,oa [kfuth Hkou ¼Mineralization½ }kjk iqu% pØ dks izkIr gks
tkrk gSA

ikS/kksa ls QkWLQksjl 'kkdkgkjh miHkksDrk tUrqvksa esa igq¡prk gS tgk¡ ls ;g
f}rh;d miHkksDrk] ek¡lkgkjh tUrqvksa ds 'kjhj esa izos”k djrk gSA thoksa
dh èR;q ds ckn fo?kVudkjh ¼Decomposers½ lw{e tho] dkcZfud
QkWLQsV ;kSfxdksa dks vdkcZfud QkWLQsV ;kSfxdksa esa cny nsrs gSA bl
rjg QkWLQsV [kk| J̀a[kyk ds fofHkUu iks’kd Lrjksa ¼Trophic levels½ ls
gksrs gq, Hkwfe esa igq¡prk gSA

2. pØ ls QkWLQksjl dh gkfu&

¼i½ dsUnzh; pØ ls HkkSfrd ,oa tSfod ra=ksa ls vf/kdka”k QkWLQsV dh
gkfu gksrh gSA thoksa dh igq¡p ,oa ty-lapj.k ls QkWLQksjl dks
nwj gVkus okyh HkkSfrd fof/k;ksa esa volknu Hkh ,d izfØ;k gSA
QkWLQsV dh cM+h ek=k Hkwfe ls ryNV ¼Sedimentation½ }kjk
cgdj leqnz dh ryh esa vkSj pêkuksa esa tek gks tkrh gSA ;g fQj
vklkuh ls ikS/kksa vkSj tUrqvksa dks ugha feyrh A

¼ii½ QkWLQksjl pØ ds eq[; Hkkx ls QkWLQksjl dh gkfu ds fy, nk¡rksa
o gfM~M;ksa dk fuekZ.k rFkk izkf.k;ksa }kjk mRltZu tSlh tSfod
fØ;k,¡ mRrjnk;h gSA dbZ fof/k;k¡ bl rRo dks de ek=k esa iqu%
pØh; iFk esa Mky nsrh gSA

¼iii½ ;gk¡ pêkuksa dk vi{k;] ok;q esa mifLFkr /kwy] Tokykeq[kh; xSlsa
rFkk okq; }kjk xzg.k fd;s x;s yo.k yo.k-Qqgkj ¼Salt-spary½ ds
va”k ds ek/;e ls ;g LFkkukUrj.k gksrk gSA

thoksa ds mRltZu vkSj ey inkFkZ }kjk QkWLQksjl Hkwfe esa fey
tkrk gS vkSj ryNV ¼Sedimentation½ }kjk leqnz vkSj pêkuksa esa
igq¡pdj vf/kdka”k Hkkx vizkI; gks tkrk gSA

3- QkWLQksjl dk tSfod ra= esa izos’k& bl pØ ls gqbZ gkfu dh rqyuk
esa iqu% izos”k djkus okyh fof/k;k¡ vis{kkÑr de jgrh gSaA okLro esa
QkWLQksjl dh miyC/k ek=k vdkcZfud :Ik esa ikfjfLFkfrdh ra= esa de
gksrh gS] ijUrq pØh; ifjHkze.k dh xfr rst gksrh gS] ftlls ikfjfLFkfrd
ra= dh fØ;kvksa dks leqfpr :Ik ls pykus ds fy, bl rRo dks laHkj.k
¼Supply½ i;kZIr ek=k esa pyrk jgrk gSA ;g fuEu fof/k;ksa ls gksrk gS&

¼i½ QkWLQksjl dk fo”kky Hk.Mkj QkWLQksjl;qDr pêkus] lkxj dh
rygVh ,oa Tokykeq[kh ds ykos vkfn gSA leqnz esa QkWLQksjl
dk ,d cM+k va”k feyrk jgrk gS] tcfd pêkuksa ds vijnu
¼Erosion½ ls izfro’kZ dqy 60]000 Vu QkWLQksjl izkIr gksrk gSA
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leqnz esa tks QkWLQksjl igq¡prk gS] mldh dqN ek=k leqnzh
eNfy;ksa ,oa if{k;ksa esa izos’k dj tkrh gSA ;g QkWLQksjl Hkh bu
thoksa ds }kjk QkWLQksjl pØ ls fey tkrk gSA pêkuh; QkWLQksjl
vijnu ,oa vi{kj.k dh izkÑfrd nh?kZdkyhu fdUrq eUn fØ;k
tSls& Tokykeq[kh ds mn~xkj ls fudyk ykok] taxyksa dh feêh
vkfn ds }kjk QkWLQksjl fujUrj feêh eas feyrk jgrk gSA

¼ii½ lkxjksa esa Å/oZeaFku ¼Up-welling½ dh fØ;k }kjk xgjh rygVh esa
fLFkr QkWLQksjl Åijh izdkf”kr Lrjksa esa vkrk jgrk gSaA

¼iii½ blds vfrfjDr vU; tSfod dkjd Hkh QkWLQksjl ds vizkIr
fo”kky vkxkj izkI; y?kq vkxkj esa igq¡pkus ds lQy lk/ku gks
ldrs gSA gfpUlu ¼Hutchinson, 1948½ ds vuqlkj nf{k.kh
vesfjdk ds if”peh rV ij eRL;Hkksth if{k;ksa ds eyew= ^xqvkuks*
¼Guano½ ls lky Hkj esa muds ?kskalyks ds vkl-ikl dbZ Vu
QkWLQksjl ,d= gks tkrk gSA lkxj dh rygVh esa fLFkr
volknh; ¼Sedimentary½ QkWLQksjl dks Hkwfe ij igq¡pkus dh fØ;k
Eksa bu if{k;ksa dk l{ke ;ksxnku ns[kdj vk”p;Zpfdr jg tkuk
iM+rk gSA leqnzh if{k;ksa dh chV ls cus Vkiqvksa ij xqvkuks
¼Guano½ pêku dk fuekZ.k gqvk gSA ;g Hkh QkWLQksjl dk izkÑfrd
Lkzkssr gSA gfpalu ds vuqlkj leqnzh eRL; ls djhc 60]000 Vu
QkWLQksjl izfro’kZ izkIr gksrk gS rFkk QkWLQsV pêku tks Hkwfe ls
izkIr gksrh gS] mlls feyus okyh QkWLQsV dh ek=k 10 ls 20 yk[k
Vu ds e/; gSA pêkuksa dk pw.kZ cukdj muls jklk;fud jhfr;ska
Lks izkIr QkWLQsV dks Ñf’k Hkwfe esa moZjd :Ik esa mi;skx djus esa
euq’; Hkh ,d tSfod dkjd gS tks pêkuksa dk fo?kVudj Hkwfe esa
QkWLQksjl igq¡pkrk gSA

¼iv½ QkWLQksjl fo”kky dq.M ¼vkxkj½ ls y?kq dq.M ¼vkxkj½ eas vR;Ur
eUn xfr ls vkrk gS] tSlk fd Åij crk;k x;k gS] ifj.kker% y?kq
vkxkj dh fdlh LFkku ij fdlh le; mifLFkr ek=k & mifLkr
thoksa dh vko”;drk ls de gh gksrh gSA vr,o thoksa us vius
vUnj cgqr lh ,slh fof/k;k¡ fodflr dj yh gSa] ftuesa os
QkWLQksjl dk lap; dj ldrs gSaA

1-19-3 vkWDlhtu pØ (Oxygen Cycle)

vkWDlhtu dk pØhdj.k dkcZu MkbvkWDlkbM ,oa ty ds lkFk-lkFk gksrk jgrk
gSA 'olu fØ;k }kjk xSl ds :Ik esa yh x;h vkWDlhtu ¼Oxygen½ dk
mi;ksx vUr dksf”kdh; vkWDlhdj.k ¼Intracellular oxidation½ esa gksrk gSA
ifj.kkeLo:Ik dkcZu MkbvkWDlkbM rFkk ty mRiUu gksrk gSA dkcZu
MkbvkWDlkbZM 'olu fØ;k }kjk gh okrkoj.k esa eqDr gks tkrh gSA ty dk
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dqN Hkkx 'kjhj esa dke vk tkrk gS rFkk dqN Hkkx mRltZu }kjk okil
okrkoj.k esa pyk tkrk gSA

C6 H12O6 + 6O2  6CO2 + 6 H2O + Energy

ATMOSPHERIC
OXYGEN

PLANT
PHOTOSYNTHESIS

DEATHE AND DECAY

CO2+H2O

RESPIRATION DEATH
AND DECAY

ANIMALS AND
PLANTS

RESPIRATION FOOD

fp= Ø- 1-47% izd`fr esa vkWDlhtu pØ (Oxygen cycle in nature)

lHkh Loiks’kh ikS/ks izdk'k-la'ys’k.k dh fØ;k esa dkcZu MkbvkWDlkbM rFkk ty
dk mi;ksx djrs gSa vkSj dkcZfud HkksT; inkFkksZa dk fuekZ.k djrs gSA bl fØ;k
esa vkWDlhtu eqDr gksrh gS tks ok;qe.My esa fey tkrh gSaA

6CO2 + 12H2O  C2H12 O6 + 6O2 + 6 H2O

dkcZfud HkksT; inkFkksZ a eas fufgr 'ks"k vkWDlhtu fofHkUu iks"kd Lrjska
¼'kkadkgkjh ,oa ek¡lkgkjh tUrqvksa esa½ igq¡prh gSa vkSj vUr esa 'olu fØ;k esa
vkWDlhÑr gksdj dkcZu MkbvkWDlkbM rFkk ty ds :Ik esa okrkoj.k esa eqDr gks
tkrh gSa] ftUgsa gjh ouLifr;k¡ iqu% xzg.k djrh gSaA

viuh Áxfr tk¡fp, (Check Your Progress)
31- ok;qe.My esa ukbZVªkstu dh izfr'kr ek=k gksrh gSa&

¼v½ 60% ¼c½ 78%

¼d½ 68% ¼M½ 40%

32- nyguh ikS/kska dh ewy xzfUF;ksa (Root nodules) esa fuEu esa ls dkSu
Ikk;k tkrk gSa\

¼v½ DykWLVªhfM;e ¼c½ ukbVªkslkseksukWl

¼d½ ,tksVkscSDVj ¼M½ jkbtksfc;e
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33- ok;qe.My esa dkcZu MkbvkWDlkbM dh izfr'kr ek=k gSa&

¼v½ 0.01% ¼c½ 0.02%

¼d½ 0.03% ¼M½ mijksDr lHkh

34- okq;e.My dh Lora= ukbVªkstu dks fLFkj djus okys thok.kq gksrs
gSa&

¼v½ ukbVªhdkjh ¼c½ foukbVªhdkjh

¼d½ vkesuhdkjh ¼M½ mi;qZDr esa ls dksbZ ugh

35- ltho inkFkksZ a esa ty dh ek=k ikbZ tkrh gSa&

¼v½ 15-20% ¼c½ 25-30%

¼d½ 45-55% ¼M½ 65-75%

36- thoe.My esa izkf.k;ksa ,oa okrkoj.k ds chp jklk;fud inkFkksZ a ds
pØ dks dgrs gSa&

¼v½ tyh; pØ ¼c½ xSlh; pØ

¼d½ tSo-Hkw-jklk;fud pØ ¼M½ mi;qZDr lHkh

37- jkbtksfc;e Lih'kht fdl thok.kq oXkZ dh tkfr gSa\

¼v½ xzke-ikWftfVo ¼c½ xzke-fuxsfVo

¼d½ mi;qZDr nksuksa ¼M½ dksbZ Hkh ugha

38- ukbVªsVl dh dqN ek=k Hkwfe esa feydj pêkuksa esa lafpr gks tkrh
gS] bl fØ;k dks dgrs gSa&

¼v½ foukbVªhdj.k ¼c½ ryNVhdj.k

¼d½ ukbVªhdj.k ¼M½ veksuhdj.k

39- ukbVªksLikbjk uked thok.kq djRkk gS&

¼v½ veksuhdj.k ¼c½ ukbVªhdj.k

¼d½ Lokaxhdj.k ¼M½ foukbVªhdj.k

1-20 thola[;k ¼lef"V½ vo/kkj.kk,¡ ,oa thola[;k ds
y{k.k (Population Concepts and
Characteristics of Population)

1-20-1 lef"V ds y{k.k (Characteristics of Population)

lef"V dh viuh vyx igpku gksrh gSA ;g igpku mldh lajpuk vkSj
laxBu ls mRiUu y{k.kksa }kjk n'kkZ;h tkrh gSA bu y{k.kksa dk foLr̀r
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fooj.k ,yh ¼1949½ vkSj vU; oSKkfudksa us fn;k gSA muds vuqlkj lef"V dk
ewyHkwr y{k.k vkdkj ;k ?kuRo ¼Density½ gh gSA fQj Hkh vU; y{k.k Hkh
egRoiw.kZ gSaA

thola[;k ?kuRo vkSj bls izHkkfor djus okyh eq[; izkÑfrd fØ;kvksa esa
vkilh lEcU/k fuEu fp= ds ek/;e }kjk n'kkZ, tk ldrs gSaA

NATALITY

MIGRATION

IMMIGRATION

MORTALITY
(–) (–)

(+)

(+)

POPULATION
DENSITY

fp= Ø- 1-48% tula[;k ?kuRo (Population density)

la{ksi es thola[;k ds fofHkUu y{k.k fuEufyf[kr gSa &

¼v½ lef"V ds eq[; y{k.k ¼Main Characters of Population½

1- lef"V ?kuRo ¼Population density½A

2- lef"V of̀)-nj ;k tUe-nj ¼Growth Rate or Natality½

3- èR;qrk ¼Mortality½

4- vk;q forj.k ¼Age distribution½

5- lef"V ifjorZu ;k nksyu ¼Population fluctuation or Oscillation½

6- vk;q Lrwi ¼Age pyramids½

7- tSfod {kerk ¼Biotic potential½

8- tSfod dkjd ijLij fØ;k,¡ ¼Biotic factor interaction½

9- lef"V vkdkj fu;eu ¼Population Size Regulation½

10- lef"V izlkj ;k izdh.kZu ¼Population Dispersion½

1-20-2 thola[;k dk ?kuRo (Density of Population)

,d fuf'pr LFkku o le; esa vkokl ds ,d fo'ks"k vk;ru esa ik;s tkus okys
izkf.k;ksa dh dqy la[;k ikWiqys'ku dk ?kuRo dgykrh gSA

?kuRo ,d gh izkÑfrd vkokl esa ik;s tkus okys ,d tkfr ds lnL;ksa
dh dqy la[;k dks n'kkZrk gSA ?kuRo dh x.kuk fuEu lw= }kjk dj ldrs gSa&

?kuRo = ____________________________izkf.k;ksa dh dqy la[;k@{ks=Qy

le;
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;k
/n aD
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D= ?kuRo, n = izkf.k;ksa dh dqy la[;k] a = {ks=Qy] t = le;A

thola[;k LFkk;h ugha jgrh gS vkSj le;&le; ij ifjofrZr gksrh jgrh gSA
bl ifjorZu ds QyLo:Ik ?kuRo esa Hkh ifjorZu vk tkrk gSA vr%
thola[;k ?kuRo ds ifjorZu dks n'kkZus ds fy, mijksDr lw= esa ;fn lnL;
la[;k ‘N’ ds lkFk  ¼MsYVk½ fpUg yxk nsa] rc

 N = lnL;ks dh ifjofrZr la[;k

NrN
t


 


of̀) nj ;k bdkbZ le; esa vkSlr lnL; la[;k ifjorZu

(r = of̀) nj½

lnL; la[;k of̀)

mi;qZDr lw= ds }kjk la[;k ;k le; ds ifjorZu dks mlds igys 

fpUg ls n'kkZdj ifjorZu'khy tula[;k ¼Population½ dk ?kuRo Kkr fd;k tk

ldrk gSA

1-20-3lef"V ?kuRo dh vU; vfHkO;fDr (Other Expressions
of Population Density)

thoksa dh bdkb;ksa ds ;ksxQy ;k vk;ru esa mifLFkr la[;k dks Hkh thola[;k
¼Population½ dk ?kuRo dgrs gSaA tSls 100 kg eNfy;k¡ izfr ,dM+ ty ml
tyh; ek/;e dh eNfy;ksa dh vkcknh ¼lef"V½ dk ?kuRo crkrh gSaA lw{e thoksa
esa thola[;k dk ?kuRo izfr oxZ D;wfcd feyhehVj ;k ?ku ekbØkWu esa n'kkZ;k
tkrk gSA tc 'kSoky ;k eNfy;ksa dk lef"V ?kuRo Kkr djuk gks] rc mudh
x.kuk djuk dfBu gks tkrk gSA ,sls le; esa thoksa dks rkSydj ?kuRo dks Vu
izfr oxZ fdyksehVj ls n'kkZ;k tkrk gSA blesa thoksa dh la[;k dks gh ugha]
cfYd tho-inkFkZ ¼Biomass½ dh ek=k dks Hkh crkrs gSaA

leqnk; ;k ikfjfLFkfrd ra= ij izHkko'kkyh tho&la[;k thoksa dh izdkj
ij ugha] cfYd ?kuRo ¼Density½ ij fuHkZj djrh gSa] tSls& ,d leqnk; esa dqŸks]
fgj.k o 'ksj jgrs gSa] ;fn 'ksj lHkh fgj.kksa dks [kkdj lekIr dj ns rks leqnk;
dh lajpuk esa ifjorZu vk tk;sxk vkSj fgj.kksa ds u feyus ls 'ksj Hkw[ks ej
tks;axs vkSj leqnk; esa fn[kkbZ iM+us okyk izHkko ¼Dominance½ u"V gks tk,sxkA
vr% thola[;k dk ?kuRo ,d leqnk; ls izHkkfor gksus okyk dkj.k gSA
bldk ?kuRo ifjorZu'khy ugha gksrk gSA ,d tkfr ds tho la[;k ds ifjek.k
dh fuf'pr mPpre o fuEure lhek,¡ gksrh gSaA tSls& leqnz esa 200 eNfy;k¡
izfr ,dM+ ;k 50 yk[k Mk;VEl ¼Diatoms½ izfr ?ku ehVj ;k dsoy 200
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Mk;VEl izfr ,dM+ ik;s tk ldrs gSaA ysfdu 200 eNfy;k¡ izfr ?ku ehVj ty
esa lEHko ugha gSaA

thola[;k ds ?kuRo dks nks izdkj ls ekik tkrk gSa&

¼i½ dPpk ?kuRo ¼Crude density½

¼ii½ ikfjfLFkfrdh ?kuRo ¼Ecological density½

¼i½ dPpk ?kuRo ¼Crude density½& dbZ lewgksa ds fy, izkekf.kd bdkb;k¡
iz;ksx esa vk pqdh gSa ftuls rqyuk esa vklkuh jgrh gSaA fdlh tkfr dh
thola[;k dk izfr bdkbZ {ks=Qy ;k vk;ru dks dPpk ?kuRo ¼Crude
density½ dgrs gSaA tSls 500000 fgj.k 40000 oxZ ehy esaA ;gk¡ tho
la[;k dks {ks= fo'ks"k dh bdkbZ ds vk/kkj ij izdV fd;k tkrk gSA

¼ii½ ikfjfLFkfrdh ?kuRo ¼Ecological density½& blds vUrxZr thoksa esa
okLrfod fuokl dk {ks= fy;k tkrk gSA vr% tho dk okLrfod
ikfjfLFkfrd ?kuRo ml NksVs ls {ks= ds vk/kkj ij ekuk tk;sxk] ftlesa
os fuokl djrs gSaA tSls 200 dqŸks ,d oxZehy esa jg jgs gksa] fdUrq dqŸkksa
ds fy, vk/kk oxZehy dk {ks= ,slk gks ftlesa os okLro esa fuokl djrs
gSa 'ks"k vk/kk oxZehy {ks= ,slk gks] ftlesa dqŸks ugha fuokl djrs gSa] rks
ml {ks= dk ikfjfLFkfrdh ?kuRo 400 dqŸks izfr oxZehy gksxkA

1-21 lef"V ;k thola[;k ?kuRo dk ekiu
(Determination of Population Density)

lef"V ?kuRo ekius dh fuEu fof/k;k¡ gSa &

1-21-1 izR;{k x.kuk (Direct Count)

;g rjhdk dsoy fdlh le; fo'ks"k ij rqyukRed cM+s vkdkj ¼Size½ dh
tkfr;ksa okyh lef"V ds tUrqvksa dh la[;k tkuus ds fy, Js"B gSA ;g rjhdk
eq[; :Ik ls fpfM+;ksa ,oa cM+s ;k e/;e vkdkj ds Lru/kkfj;ksa ¼tSls Seal rFkk
Rabbits½ ds fy, mi;qDr gSA fpfM+;ksa dh thola[;k dh x.kuk djus dk lgh
le; ?kksalyk cukus dh _rq gSa] tc vkokxeu de gksrk gSA yxHkx lHkh thoksa
ds fy, fo'ks"kr% tUrqvksa dh dqy la[;k Kkr djuk lEHko ugha gSa] D;ksafd buds
LoHkko] vkokl {ks= ds vkdkj esa fHkUurk ds dkj.k bUgsa izR;{k x.kuk ds
fy, ,d le; ij ugha ik;k tk ldrk gSA

¼i½ leLr Lrjksa ;k oxZ ds lHkh izkf.k;ksa dh dqy x.kuk ¼Total
Count of all Individuals of all stages or class½& fdlh le; {ks=
fo'ks"k dh tho la[;k ds ?kuRo dks tkuus ds fy, ;g loZJs"B fof/k gSA
bl fof/k esa thoksa dh lEiw.kZ okLrfod x.kuk dh tkrh gSA tSls & ,d
oxZehy ty esa 500 eNfy;k¡] 3000 ykokZ] 150 VsMiksy] 500 esa<+d ik;s
tkrs gSa] rks ml {ks= dh vkcknh dk ?kuRo tho bdkb;ksa dh lEiw.kZ
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x.kuk ds :Ik esa 500 $ 3000 $ 150 $ 500 = 4150 tho izfr oxZehy
gksxkA

¼ii½ fo’ks"k Lrj ;k oxZ ds lHkh izkf.k;ksa dh x.kuk ¼Count of all
animals of specific stages or class½& bl fof/k esa ,d fo'ks"k Lrj ;k
Dykl ds izkf.k;ksa dh x.kuk dj yh tkrh gSA ml {ks= esa lHkh thoksa dh
x.kuk eqf'dy ls gks ikrh gSA tSls& Vªkbcksfy;e ¼Tribolium½ esa tho
la[;k dk lgh irk yxkus ds fy, o;Ldksa ds lkFk&lkFk v.Ms] ykokZ
rFkk I;wik dh Hkh x.kuk djuh pkfg,] ysfdu v.Mk] ykokZ] I;wik dh
x.kuk djokuk lEHko ugha gS] vr% ,sMYV dh x.kuk ls gh tho la[;k
ds ?kuRo dk vUnktk yxk fy;k tkrk gSA vr% bl fof/k }kjk Kkr
fd;k x;k ?kuRo ,dne lgha ugha gksrk gSA

1-21-1-1 lSEifyax fof/k (Sampling Method)

lSEifyax fof/k esa mi;qDr lkbt ds [k.Mksa ds :Ik esa u;s lSEiy fy;s tkrs gSaA
tc leLr thoksa esa ls izfrfuf/kRo djus okys dqy thoksa dk p;u dj fy;k
tk; rFkk mlesa ls izkIr dh xbZ tkudkjh dks lEiw.kZ lewgksa ds fy, ekuk tk;
rks p;fur thoksa dks lSEiy vkSj bl fof/k dks lSEiy fof/k dgrs gSaA
mnkgj.kkFkZ& iSjkehf'k;e ds ,d fyVj ls iz;ksx djrk gqvk euq"; iSjkehf'k;e
ds ek/;e dks Hkyh izdkj fgykrk gS fQj 'kh?kz 1 ?ku ehVj nzo fudky ysrk gS
vkSj bl lSEiy esa iSjkehf'k;e dh la[;k Kkr dj ysrk gSA bl izdkj u;s
lSEiyksa dh la[;k Kkr djds og lEiw.kZ vk;ru esa rFkk ,d ?ku ls-eh esa
iSjkehf'k;e dh la[;k Kkr dj ysrk gSA

1-21-1-2 ;kn`fPNd izfrp;u vFkok fun’kZu fof/k (Random Sampling)

dqN lhek rd thola[;k dk ?kuRo thola[;k ds dqN Hkkx dk izfrp;u
¼Sampling½ djus ls Hkh ekywe fd;k tk ldrk gSA bl izdkj ls iwjh
thola[;k dk vuqeku yxk;k tk ldrk gSA thola[;k dk iw.kZ ;kn`̀fPNd
izfrp;u ¼Random sampling½ djuk pkfg,A cgqr xfr'khy tkfr;ksa] tSls&
eNfy;k¡] mM+us okys dhV] i{kh bR;kfn esa izfrp;u ds fy, {ks= dkQh cM+k
gksuk pkfg,A de xfr'khyrk okys tUrq tSls& ekSyLdk] dhVksa ds ykokZ vkfn
dk DokMªsV ¼Quadrat½ rjhds ls izfrp;u ¼Sampling½ fd;k tk ldrk gSA
bles cjkcj ds vkdkj ds oxZ cukdj muesa mifLFkr tUrqvksa dh la[;k dh
x.kuk djrs gSaA DokMªsV dk {ks=Qy thola[;k ds ?kuRo ,oa muds vkokl dh
fHkUurk ij vk/kkfjr jgrk gSA mnkgj.k ds fy, unh ds Hkkxksa esa xSesjl I;wysDl
¼Gammarus pulex½ dh dkWyksuh ds izfrp;u esa N% bap ds oxZ mi;qDr jgrs gSa]
tcfd Ñf"k {ks= esa dsapq, dh thola[;k ds vkdyu esa blls Hkh cM+s vkdkj ds
oxZ] tSls& ,d oxZ ehVj ;k vf/kd ds oxZ] mi;ksx esa yk;s x;s gSaA
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1-21-1-3 lSEiy fu"dklu fof/k (Removal Sampling Method)

bl fof/k esa lSEiy esa fu"dkflr izkf.k;ksa dh la[;k ys[kk fp= ds Y-axis ij
rFkk igys fu"dkflr izkf.k;ksa dh la[;k X-axis ij vkysf[kr djrs gSaA ;fn
dSIpj ¼Capture½ dh lEHkkouk,¡ yxHkx ,d leku jgsa] rks lHkh fcUnq ,d ljy
js[kk esa fLFkr gksrs gSA bl ljy js[kk dks X-axis ds 'kwU; rd c<+k;k tk
ldrk gSA ;s {ks= ls 100 izfr'kr fu"dklu dks n'kkZrk gSA

1-21-1-4 vadu ,oa iqu% izxzg.k fof/k (Marking and Recapture Method)

;g fof/k dsoy tUrqvksa ds fy, gh iz;ksx esa ykbZ tkrh gSA blesa tkuojksa dks
dqN fuf'pr la[;k esa idM+ fy;k tkrk gS] fQj mu ij fu'kku yxkdj NksM+
fn;k tkrk gSA dqN le; ckn mrus gh tkuoj fQj ls idM+ ysrs gSaA bu
idMs+ gq, tkuojksa esa fu'kku;qDr ,oa fu'kkujfgr tkuojksa dk vuqikr fudkydj
mlls tho la[;k dk ?kuRo Kkr dj fy;k tkrk gSA

tSls& 100 fu'kku yxs thoksa esa ls dsoy 20 fu'kku yxs tho gh fQj ls
idM+s x;sA rks ml {ks= esa fu'kku yxs o fcuk fu'kku yxs dqy thoksa dh la[;k
500 gksxhA

 20 tkuoj fu'kku;qDr gSa rks la[;k = 100

 100 tkuojksa ij igys fu'kku yxk;s x;s Fks rks dqy la[;k

100 100
20 1





vr%dqy vkcknh = 500

vc ?kuRo dk irk yxkus ds fy, thola[;k }kjk ?ksjk x;k {ks= Kkr
djds bdkbZ {ks= eas thoksa dh la[;k dk irk yxkrs gSA

mnkgj.k& ekuk fd ge frrfy;ksa dh dkWyksuh dk v/;;u dj jgs gSa rks
ge 50 tkafr;ksa dks idM+dj mUgsa vafdr djrs gSa] rc mUgsa thola[;k
¼Population½ esa ,d ckj iqu% NksM fn;k tkrk gS vkSj mUgsa iwoZ ¼Original½
thola[;k ¼Population½ esa nksckjk] forj.k gksus ds fy, dkQh le; ¼24 ?k.Vs½
fn;k tkrk gSA nwljs fnu fQj 50 tkfr;k¡ idM+h tkrh gSa] ftuesa ls 10 ds
Åij vafdr fu'kku yxk ik;k tkrk gSA rc ge ;g x.kuk dj ldrs gS fd
dqy mM+us okyh frrfy;ksa thola[;k ¼50 × 50/10 = 250½ gSaA

1-21-1-5 ihVjlu dh cU/kd fpUgkadu fof/k (Tidal Marking Method of
Peterson)

thola[;k ?kuRo dh x.kuk djus dh ;g ,d ljy fof/k gS] ftls ihVjlu us
lu 1893 esa fodflr fd;k FkkA bl fof/k esa ftjk izk.kh dk thola[;k ?kuRo
Kkr djuk gSa] mlds dqN lnL;ksa dh fuf'pr la[;k dks fdlh ,d le;]
cU/kd cukdj mu ij Li"V fpUg cuk nsrs gSaA vc bu fpUgkafdr tUrqvksa dks
Lora= dj nsrs gSaA
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idMs+s x;s uewus esa fpUgkafdr
izkf.k;ksa dh la[;k =

lEiw.kZ thola[;k
ds ;ksx esa fpUgkafdr

izk.kh
iqu% >q.M esa ls idM+s x;s

izk.khla[;k dk ;ksx
lEiw.kZ thola[;k

dk ;ksx

fuf'pr vUrjky ¼Interval½ ds i'pkr~ nwljs le; esa] fPkUgkafdr vkSj fcuk fpUg
okys tUrq lnL;ksa ds feys-tqys >q.M dks iqu% idM+dj mudh lEiw.kZ la[;k vkSj
mlesa fpUgkafdr la[;k dks vyx-vyx fxu fy;k tkrk gSA

pw¡fd ;g fØ;k vpkud fy;s x;s uewuksa ij vk/kkfjr gSa] blfy, ;g
Li"V gS fd >q.M esa fpUgkafdr lnL;ksa a dh la[;k dk vuqikr yxHkx lEiw.kZ
thola[;k ds vuqikr ds cjkcj gksxkA

ihVjlu fof/k esa Mky ¼Dahl, 1919½ us ukWosZ dh >hyksa esa VªkmV eNyh ds
thola[;k ?kuRo dh x.kuk dh FkhA mUgksaus 109 VªkmV dks fpUgkafdr
djds >hy esa NksM+ fn;kA dqN fnuksa ds Ik'pkr~ nqckjk 177 VªkmV esa ls
fpUgkafdr Nk¡Vus ij 57 eNyh rks fpUgkafdr vkSj 'ks"k lk/kkj.k ikbZ xbZA bu
vk¡dM+ksa ds vk/kkj ij fpUgkafdr thola[;k vuqikr

=
Lakiw.kZ la[;k eas fpUgkafdr eNfy;ksa dh la[;k

idM+h xbZ eNfy;ksa dh dqy la[;k

vFkkZr~
57 0.322

177


vc tcfd] fpUgkafdr thola[;k 109 gS] blfy, thola[;k ?kuRo
vuqikr

=
fpUgkafdr thola[;k

fpUgkafdr thola[;k vuqikr

;k
109

= 338.5
0-322

mi;qZDr cU/kd fpUgkafdr fof/k dk eq[; vk/kkj ij fuEufyf[kr rhu
/kkj.kk,¡ gSa&

1- fpUgkafdr vkSj fcuk fpUg okys ;k lk/kkj.k izk.kh vpkud idM+s
tkrs gSaA

2- fpUgkafdr vkSj lk/kkj.k nksuksa izkf.k;ksa ij leku tUe nj vkSj èR;q
nj ykxw gksxhA

3- izk.kh fpUg dk feV tkuk ;k vLi"V gksuk de lEHko gSaA
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1-21-2 IykWV uewuk fof/k (Sample Plot Method)

;g lokZf/kd izpfyr vkSj ljy fof/k gSA bl fof/k esa ftl {ks= esa
thola[;k ?kuRo dk vuqeku yxkuk gksrk gS] mldks cjkcj-cjkcj {ks=Qy esa
fuf'pr IykWVksa eas foHkkftr dj fn;k tkrk gSA vc dqN pqus gq, IykWV esa
izkf.k;ksa dh la[;k fxudj ,d IykWV ds fy, vkSlr la[;k fudky yh tkrh gSA
vc ;fn ,d IykWV dh vkSlr la[;k dks lHkh IykWVksa dh la[;k ds ;ksx ls xq.kk
dj ns] rc lEiw.kZ {ks= dk thola[;k ?kuRo izkIr gks tk;sxkA mnkgj.k ds
fy,] ;fn gesa 100 oxZ fdyksehVj {ks= esa fdlh izk.kh dk thola[;k ?kuRo Kkr
djuk gSa] rc 1 oxZ fdyksehVj {ks= ds cjkcj-cjkcj 100 IykWV cukdj izR;sd
dksus ij vkSj dsUnz fLFkr fdlh ,d IykWV vFkkZr ik¡p IykWVksa ij izk.kh fxurs gSA
ekuk fd bu ik¡p IykVksa dh dqy tho la[;k 125 vkrh gSa] rc ,d IykWV dk

vkSlr
125 25

5
  gksxkA

vr% 100 oxZ fdyksehVj dk vuqekfur thola[;k ?kuRo = 25 × 100 =
2500

IykWV uewuk fof/k esa pkSdksj ;k xksykdkj fdlh Hkh vkÑfr ds IykWV
fu/kkZfjr fd;s tk ldrs gSa] ijUrq lHkh IykWVksa dk {ks=Qy leku gksuk vfuok;Z
gSA

bl fof/k dh lQyrk ds fy, uewuksa ds mu IykWVksa dks pquuk pkfg,] tks
iwjs {ks= dh thola[;k lajpuk dks okLrfod :Ik esa n'kkZrs gkasA vr% uewus ds
IykWV lEiw.kZ {ks= ds lHkh Hkkxksa ds ysus pkfg, vkSj izR;sd IykWV dh fcYdqy
lgh fxurh gksuh pkfg,A dHkh-dHkh Hkze.k] Ik;ZVu vFkok iztuu vkfn ds dkj.k
tUrq b/kj-m/kj fudy tkrs gSaA ,slh fLFkfr esa rqyukRed :Ik ls vf/kd NksVs
IykWV cukus ij vf/kd vPNs vkSj lgh ifj.kke izkIr gksaxsA

1-21-3 vkisf{kd thola[;k ?kuRo fof/k;k¡ (Requisition
Population Density Methods)

blds }kjk crkbZ xbZ yxHkx lHkh fof/k;k¡ thola[;k ?kuRo dk eksVk vuqeku
yxkus esa lgk;d gSa] ijUrq okLrfod ?kuRo dk vuqeku ugh djk ikrh gSaA buesa
ls dqN izeq[k fof/k;k¡ fuEufdr gSaA

¼v½ ey dh xksfy;ksa dh la[;k ¼Faced Pellets Count½& dqN izkf.k;ksa
dk ey fu;fer vkdkj dh xksfy;ksa ds :Ik esa fu"dkflr fd;k tkrk gSA
bu izkf.k;ksa dk thola[;k ?kuRo dk vuqeku bu xksfy;ksa dh la[;k ds
vk/kkj ij Kkr dj fy;k tkrk gSA ;g fof/k lk/kkj.kr% pwgs] [kjxks'k]
vkfn 'kkdkgkjh tho/kkfj;ksa ds fy, vf/kd mi;ksxh gSaA

¼c½ /ofu rjax vko`fRr ¼Vocal Call Frequency½& ;g fof/k fo'ks"k :Ik
ls if{k;ksa ds fy, iz;ksx esa ykbZ tkrh gSA fdlh fuf'pr vof/k esa fdlh
i{kh fo'ks"k dh /ofu mRiUu djus ;k cksyksa dh la[;k vafdr djds muds
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lef"V ?kuRo dh x.kuk dh tkrh gSA ;g fof/k dqN fuf'pr /ofu rjax
eas xkuk xkus okyh fpfM+;ksa ij vf/kd lQyrkiwoZd viukbZ tk ldrh
gSA

¼l½ tky-idM+ la[;k rduhd ¼Net-Trap Technique½& bl fof/k eas
vyx-vyx izkf.k;ksa dks leqfpr tky esa idM+dj budh lef"V dk
eksVk vuqeku yxk;k tkrk gSA izR;sd idM+ esa izkf.k;ksa dh la[;k fxudj
eksVs :Ik esa ?kuRo Kkr dj ysrs gSaA ;g fof/k chVy vkSj vU; dhVksa
rFkk tUrq Iyod vkfn ds fy, mi;ksx esa tkbZ tkrh gSA fofHkUu
iztkfr;ksa vkSj mudh rhoz xfrfof/k;ksa ds dkj.k bl rduhd ls ek=
mudh cgqyrk vFkok vYirk dk Kku gks tkrk gSaA

¼n½ izfr bdkbZ idM+ iz;kl fof/k ¼Per Unit Capture Method½& ;g
fof/k Mhyjh ¼1947½ o ftfiu ¼1958½ }kjk iz;ksx eas ykbZ xbZ Fkh vkSj
mu tUrqvksa ij viuk;h tkrh gS tks vis{kkÑr fdlh lhfer {ks= esa yEcs
le; rd fLFkj jgdj fuokl djrs gSaA bl fof/k esa fdlh ,d LFkku ij
ckj&ckj izk.kh idM+dj mudh la[;k fxu ysrs gSaA blds ckn ,d
fuf'pr bdkbZ iz;kl ds vuqikr esa izkf.k;ksa dh la[;k fxudj xzkQ
cukrs gSaA

buds vfrfjDr iz'uksRrjh ¼Questionnaire½ vkgkj {kerk] {ks= {kerk
vkfn vusdksa vU; fof/k;k¡ Hkh visf{kr lef"V dk ?kuRo Kkr djus ds
fy, mi;ksx esa ykbZ tkrh gSaA

1-21-3-1 lef"V ?kuRo ds izHkkoh dkjd (Factors Affecting Population
Density)

thola[;k dk ?kuRo c<+uk]
thola[;k esas thoksa ds
c<+us] ?kVus ,oa ejus ij gh fuHkZj
djrk gSA nwljs 'kCnksa esa thoksa dh
la[;k eq[; :Ik ls tUe nj
¼Natality½ vkSj èR;q nj ¼Mortality½
ds chp ds vUrj rFkk vkizoklu
¼Immigration½ ,oa mRizokl
¼Emigration½ ds chp lUrqyu ij
fuHkZj djrh gSaA

thola[;k dk ?kuRo tUe nj
¼Natality½] èR;q nj ¼Mortality½
rFkk ekbxzs'ku ¼Migration½ ij fuHkZj
djrk gSaA

fp= Ø- 1-49% vkW;LVj] gkbMªk]
euq"; rFkk ÝqV¶ykbZ ds lUnHkZ esa
thfork&pØ (Survivorship curves

for the population of Oyster,
Hydra, Man and Fruitflies)

MAN

C

HYDRA

B

OYSTER

A

PERCENT OF TOTAL LIFE SPAN
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1-21-4tUe nj (Natality or Birth rate)

,d bdkbZ le; esa fdlh lef"V }kjk mRiUu u;s lnL;ksa dh la[;k dks tUe
nj ¼Birth-rate½ dgrs gSA lkekU;r% thola[;k fdlh tho dh iztuu nj ij
fuHkZj gksrh gSA 'kq) tUe nj ¼Absolute Birth rates½ o bdksykWthdy tUe nj
¼Ecological Birth-rate½ nks vyx-vyx tUe njsa gSA lkekU; rkSj ij fdlh
ikWiqys'ku esa mRiUu gq, thoksa dh la[;k dks 'kq) tUe nj ¼Absoltue birth rate½
dgrs gSaA bl izdkj dh tUe nj ds fy, ikfjfLFkfrd o oa'kkxr n'kk,¡ vuqdwwy
gksuh pkfg,] ftlesa vf/kdrj iSnk gq, tho thfor jg ldas] tUe nj dgk
tkrk gSA ;s okrkoj.kh; ifjfLFkfr;k¡ thola[;k fo'ks"k ds fy, vyx izdkj dh
gksrh gSA tUe nj fuEu lw= }kjk n'kkZbZ tk ldrh gSaA

tUe nj =
u;s mRiUu thoksa dh la[;k

bdkbZ le;

ifjfLFkfrd ¼Ecological½ tUe nj mls dgrs gSa] tc vuqdwy
ikfjfLFkfr;ksa esa ,d bdkbZ le; esa mRiUu u, lnL;ksa dh la[;k iznf'kZr dh
tk;s] dks ikfjfLFkfrdh tUe nj ¼Ecological birth rate½ dgrs gSaA

ftl izdkj lEiw.kZ iztuu {kerk ¼Reproduction potentiality½ okLrfod
tUe nj ls dgha vf/kd gksrh gS] Bhd mlh izdkj okLrfod èR;q nj ¼Actual
Death-rate½ Hkh èR;q {kerk ¼Death-potentiality½ ls de gksrh gSA lef"V of̀)
ds fy, okLrfod tUe nj] okLrfod èR;q nj ls vf/kd gksuk vfuok;Z gSA ;fn
nksuksa dh nj leku gks tk;sxh] rc lef"V thola[;k fLFkj gks tk;sxh] ijUrq
èR;q nj] okLrfod tUe nj ls vf/kd gks tkus ij thola[;k ?kVus yxsxh vkSj
bl izof̀Rr ds yEcs le; rd cus jgus ls tkfr lekIr gks ldrh gSA tUe nj
vkSj èR;q nj vuqikr izfr 100 tUe dks n'kkZrs gSa] ftls izk.kHkwr ladsr ¼Vital
index½ dgrs gSaA

1-21-5 e`R;q nj (Mortality)

èR;q nj ;k ekWVZsfyVh ¼Death – rate or Mortality½ ikWiqys'ku esa izfr bdkbZ dky
esa ejus okys thoksa dh la[;k dks èR;q nj dgrs gSa ¼Mortality rate of the
population refers to the number of individuals dying per unit of time½A ;g
nks izdkj dh gS&

¼i½ iksVSfU’k;y ekWVsZfyVh ¼Potential mortaility½& iksVSfU'k;y ;k
fefuee ekWVZsfyVh ¼Minimum Mortality½ og èR;q la[;k gS tks vkn'kZ
ifjfLFkfr;ksa ds vUrxZr o)̀koLFkk dh dkf;Zdh ¼Physiological½ ifjorZuksa
ds dkj.k ik;h tkrh gSA ;g fdlh Hkh ikWIkqys'ku esa yxHkx LFkk;h gksrh
gSA

¼ii½ fj,ykbTM ekWVsZfyVh ;k okLrfod e`R;q nj& ¼Realized Mortality
or Actual death-rate½& bldh la[;k esa fHkUurk ik;h tkrh gSA ;g
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okrkoj.kh; QSDVlZ rFkk ikWI;qys'ku ds vkdkj] dEiksth'ku ,oa mldh
MsfUlVh ij fuHkZj djrh gSA

4 100
100

m PM
t t
 

 
 

4 × 100 m × PM =  = 
t × 100  × ? ?tula[; k dk 

;g ,d nh gq, tula[;k esa fn, gq, bdkbZ le; esa ejus okys O;fDr;ksa
dh la[;k gSaA

tgk¡] P = tula[;k dk ifjek.k

m = èr gksus okys O;fDr;ksa dh la[;k

t = bdkbZ le;]

 = bdkbZ tula[;k izfr 100 ;k izfr 1000 vkfn]

M = èR;q nj

rc èR;qq nj fuEu lw= }kjk Kkr dh tk ldrh gSA

èR;w nj ]
mM
t P





;fn fdlh tula[;k dk ifjek.k 100]000 gS] mlesa bdkbZ le; 10 o"kZ
esa ejus okyksa dh la[;k 5000 gSa] rc izfr'kr èR;q nj gksxh &

M = 5000 × 100
10 × 100000

0.5 izfr'kr

Lkj.kh Ø- 1-7% Hkkjr dh vkSlr tUe nj ,oa e`R;q nj

vof/k tUe nj e`R;q nj vUrjky o`f)

1901&1911 49-2 42-6 6-6

1911&1921 48-1 47-6 0-9

1921&1931 46-4 36-3 10-1

1931&1941 45-2 31-2 14-0

1941&1951 39-9 27-4 12-5

1951&1961 40-9 22-8 18-1

1961&1971 40-0 17-8 22-2

1971&1981 37-9 15-4 22-5

1981&1991 31-3 10-9 20-4

1991&2003 27-3 7-2 20-1
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mŸkjthfork doZ ¼Survivorship curve½& bl oØ esa fdlh lef"V
¼Population½ esa thfor O;fDr;ksa dh la[;k dks dky ¼vk;q½ ds lkFk vfHkysf[kr
fd;k tkrk gSA

fdlh ikWiqys'ku esa èR;q ds la;ksx dks ljokbojf'ki doZ ;k mRrjthfork
oØ (Surivorship curve) }kjk vklkuh ls iznf'kZr fd;k tk ldrk gSA
ljokbojf'ki doZ fuEu izdkj ds gksrs gSaA

¼i½ Mkbxksuy doZ (Diagonal curves)& tc ikWiqys'ku esa fofHkUu vk;q esa
thoksa dh èR;q nj leku gksrh
gS rks doZ ,d lh/kh Mkbxksuy
js[kk ¼Straight diagonal line½
ds :Ik esa curk gSA ;g doZ
ikWiqys'ku esa gkbMªk] ekbl
¼Mice½ rFkk vUksd izkS<+ if{k;ksa
ds lanHkZ ¼Case½ esa cuk;k
tkrk gSaA

¼ii½ mRry oØ ¼Convex
curve½& tc ikWiqys'ku ;k
lef"V esa vf/kdka'k tho viuk
thoudky ¼Potential life
span½ iw.kZ dj ysrs gSa vkSj o)̀koLFkk esa èR;qxzLr gksrs gSa dks doZ
vR;f/kd dkWuosDl gksrk gS] thoh; dky dh pje voLFkk rd ;g
yxHkx gkWfjtkW.Vy ¼Horizontal½ :Ik esa pyrk gS vkSj mlds ckn ;g
rhozrk ls uhps dks eqM+ tkrk gSA ;g doZ ikWiqys'ku esa euq";] [kjxks'k
rFkk vU; vusd Lrfu;ksa ds lEcU/k esa cuk;k tkrk gSA

¼iii½ vory oØ ¼Concave curve½& bl izdkj dk doZ mu thoksa esa ik;k
tkrk gS tks viuk thou iw.kZ djus ls igys gh èR;w dks izkIr gks tkrs
gSA tSls vkW;LVlZ] vU; vd'ks:d tUrq rFkk eNfy;ksa esa feyrs gSA

1-21-6 vk;q&vuqikr (Age ratio)

lef"V esa vk;q forj.k dPph èR;q nj o tUe nj ¼Crude death-rate and birth-
rate½ ls izHkkfor gksrh gSA lef"V ds ?kuRo dk okLro esa dksbZ vFkZ ugha gS] ;fn
bldh vk;q-la[;k ij fopkj u fd;k tk;sA lef"V dks rhu ikfjfLFkfrdh; &
vk;q dkyksa esa foHkkftr fd;k tk ldrk gSA ¼i½ iwoZ-tuu dky ¼Pre-
productive period½ ¼ii½ tuu dky ¼Reproductive period½ o ¼iii½ Ik'p &
tuu dky ¼Post – reproductive Period½A bu rhuksa vk;qvksa dh rqyuk fHkUu-
fHkUu ik;h tkrh gS o ifjorZu'khy jgrh gSA ;|fi lef"V ?kuRo leku jgrk
gSA ,d cUn lef"V esaA tgk¡ mRizokl ¼Emigration½ o vizokl ¼Immigration½
ugha gks jgs gksaA fofHkUu vk;qvksa esa vuqikr dh izof̀Rr fLFkj ¼Constant½ jgrh gS]
tgk¡ tUe nj] èR;q nj ls cjkcj gksA vk;q vuqikr Hkfo"; ds nf̀"Vdks.k esa

fp= Ø- 1-50% 'k’kdksa ds fy,
mÙkjthfork mÙky oØ

(Survivorship convex curves for
rabbit)
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vf/kd egRoiw.kZ gS] D;ksafd iztuurk ,d fuf'pr vk;q rd gh lhfer jgrh gS
o èR;q nj vU; dkjdksa esa vf/kd egRoiw.kZ gks tkrh gSA vHk;kj.; ds eq[;
tUrqvksa esa ;qok o o;Ld ds chp dk vuqikr yxHkx 2%1 dk gksrk gS] tks fd
lkekU;r% of̀)dkjh lef"V esa ;qok ¼Young½ vk;q ds lnL;kas dh of̀) djrh
la[;k gksuh pkfg, o voufr okyh lef"V esa ;qok vk;q ds lnL;ksa dh de gksrh
la[;k gksrh gSA

1-21-7 thola[;k ;k lef"V&ifjorZu ;k nksyu (Population
Fluctuation or Oscillation)

iw.kZ of̀) izkfIr ds Ik'pkr ¼At maturity½ thola[;k vkdkj ¼Size½ esa tks
mrkj&p<+ko vkrs gSa] mUgs thola[;k ifjorZUk ;k nksyu dgrs gSaA ijUrq lef"V
dh iw.kZ of̀) rc ekuh tk;sxh] tcfd lef"V esa tholaa[;k ifjorZu esa
ifjorZu ;k ¼N½ le; ;k ¼ t½ dk Hkkx nsus ij 'kwU; vkSlr izkIr gksrk gS

vFkkZr 0N
t





vkSlr 'kwU; gksrk gSA thola[;k ifjorZu ;k nksyu ,d

lk/kkj.k izfØ;k gSA ijUrq dqN ikfjfLFkfrd oSKkfudksa dk fopkj gS fd
ifjorZu ;k mrkj-p<ko ¼Fluctuation½ vkSj nksyu ¼Oscillation½ 'kCnksa dk
thola[;k ds lUnHkZ esa vyx-vyx vFkZ gSA muds erkuqlkj thola[;k ifjorZu
vfu;fer mrkj-p<ko gSa] tks dqN ckg; ¼Extrinsic½ dkj.kksa ¼tSls okrkoj.k
dkjdksa esa ifjorZu½ ds dkj.k mRiUu gksrs gSaA buds foijhr thola[;k nksyu
fu;fer ifjorZu (Regular changes) gSa] ftudk fu;U=.k dqN LokHkkfod vkSj
vkUrfjd dkjdksa ;k thola[;k dh xfr'khyrk ls gksrk gSA thola[;k ifjorZu
izk;% vfu;fer gksrs gSa] tks rki] vknzaZrk] o"kkZ vkfn tSls ckg; dkjdksa ls gksrh
gSA ijUrq nksyu ,d fu;fer izfØ;k gS] tks LokHkkfod vkSj pØh; ifjorZu
n'kkZrh gSA

mu lk/kkj.k ikfjfLFkfrd ra=ksa ¼Ecosystems½ esa] tgk¡ lkeqnkf;d lnL;
¼Community members½ vis{kkÑr :Ik ls de la[;k esa gksrs gSa] vfu;fer
thola[;k ifjorZu vf/kd rhozrk n'kkZrk gSA mnkgj.kkFkZ& mRrjh /kqzqoh; {ks= esa
ykbdsUl] [kjgs vkfn izkf.k rFkk phM+ ds ou leqnk;A

thola[;k nksyu ¼Population oscillation½ dh LokHkfod izfØ;k ds
QyLo:Ik & pfj= & ifjorZu ds lkFk vusd i{kh iztuu ds fy, B.Ms izns'kksa
ls xeZ izns'kksa dks izokl dj tkrs gSaA blh izdkj vusdksa eNfy;k¡ vkSj vU;
tUrq thola[;k ;k lef"V nksyu dk mnkgj.k izLrqr djrs gSaA

izÑfr esa lef"V esa nks izdkj ds mrkj&p<ko ik;s tkrs gSa&

(i) ekSle ds vuqlkj mrkj&p<+ko (Seasonal Fluctuations)

(ii) okf"kZd mrkj&p<+ko (Annual Fluctuations)

¼i½ ekSle ds vuqlkj mrkj&p<+ko ¼Seasonal Fluctuations½& ekSleh
ifjorZu eq[;r% ekSle ¼Season½ o izk.kh ds thou&pØ ¼Life-
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history½ }kjk fu;fU=r gksrs gSaA lef"V vkdkj esa bl izdkj ds ekSleh
mrkj&p<ko ds cgqr ls mnkgj.k fn[kkbZ nsrs gSSaA mnkgj.kkFkZ ¼a½ o"kZ dss
dqN Hkkx eas okrkoj.k esa ePNj o efD[k;ksa dh la[;k cgqr ?kuh gks tkrh
gS ;k taxy iwjh rjg ls if{k;ksa ls Hkj tkrk gS ;k [ksr dqN [kkl izdkj
dh ?kkl & irokj ls Hkj tkrs gSa] tcfd ekSle & ifjorZu gksus ij ;s
yxHkx lekIrizk; gks tkrs gSA bl izdkj ds lef"V ifjorZu lkekU;r%
mu dhVksa esa ik;s tkrs gSa ftudk thou pØ NksVk gksrk gSA ¼b½ blh
izdkj] vyo.kh; ty ¼Fresh water½ esa Iyodksa dh of̀) Hkh ,d
n'kZuh; ekSleh ifjorZu dk vPNk mnkgj.k gSA bl izdkj o"kZ esa ,d ;k
vusd ckj bl izdkj ds NksVs o ?kus lef"V ?kuRo ifjorZu ekSleh mrj
& p<ko ds vuqlkj gksrs gSaA

¼ii½ okf"kZd mrkj&p<ko (Annual Fluctuations)& okf"kZd mrkj&p<+ko
dks nks izdkj dh Jsf.k;ksa esa j[kk tkrk gS& ¼a½ vUrfuZfgr dkjdksa
¼Intrinsic factors½ }kjk mRiUu mrkj&p<+ko&bl izdkj ds ifjorZu
tSfod i;kZoj.k ds okf"kZd ifjorZuksa ds }kjk gksrs gSaA ;s cgq/kk
vfu;ferrk n'kkZrs gSaA ¼b½ ckádkjh dkjdksa ¼Extrinsic Factors½ }kjk
mRiUu mrkj&p<+ko & bl izdkj ds ifjorZu tSfod i;kZoj.k vFkkZr
lef"V xfr'khyrk ¼Population dynamics½ ds okf"kZd ifjorZuksa ds
dkj.k gksrs gSaA ;s izÑfr esa pØh; Øe esa fu;fer :Ik ls gksrs gSaA

1-21-8 vk;q forj.k (Age Distribution)

fdlh Hkh thola[;k lef"V esa lnL; leku vk;q ds ugha gksrs gSaA buesa ls dqN
ckY;dky esa gS] rks dqN ;qok ,oa o)̀koLFkk
ds gksrs gSA vyx&vyx thola[;k esa fofHkUu
vk;q & oxZ ds lnL;ksa dh la[;k ;k vuqikr
Hkh vyx&vyx gksrk gSA vr% fdlh
thola[;k esa fofHkUu vk;q oxZ ds lnL;ksa dh
mifLFkfr dks vk;q&forj.k dgrs gSA vk;q
forj.k O;oLFkk vusdksa dkj.kksa ij fuHkZj
djrh gS vkSj bldk lh/kk izHkko tUe vkSj
èR;q nj ij iM+rk gSaA

lk/kkj.kr% rst xfr ls c<+rh gqbZ
thola[;k esa ;qok lnL;ksa dh la[;k vf/kd
gksrh gSA buds vfrfjDr fdlh iru'khy
thola[;k esa o)̀koLFkk ds lnL;ksa dh la[;k
vf/kd jgrh gSA

izkf.k;ksa dh vk;q ds vuqlkj tUe vkSj
èR;q nj esa mrkj&p<+ko gksrk gSA vr% tUe vkSj èR;q nj lEiw.kZ thola[;k dh
tUe vkSj èR;q izfØ;k dks Hkh izHkkfor djrh gS vFkkZr ftu tkfr;ksa esa mPp

fp= Ø- 1-51% vk;q&forj.k
(Age-distribution)
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iztuu&nj gksxh] izkjfEHkd voLFkk esa èR;q nj Hkh vf/kd jgh gksxh vkSj ftu
tkfr;ksa esa iztuu&nj U;wu gksxh muesa izkjfEHkd voLFkk esa èR;q nj Hkh de
gksxhA ijUrq mu tkfr;ksa esa ftudh thola[;k fLFkj gks tkrh gS] tUe nj
yxHkx èR;q nj ds cjkcj jgrh gS vkSj vk;q forj.k Hkh yxHkx fLFkj jgrk gSA
thola[;k vk;q forj.k O;oLFkk dks Li"V djus ds fy, cksMsuhej] 1938
¼Bodeneimer, 1938½ us vk;q dks rhu Jsf.k;ks esa forfjr fd;k gSA

(i) iztuu iwoZ vk;q (Pre-reproductive age)

(ii) okLrfod iztuu vk;q (Actual reproductive age)

(iii) iztuu Ik'pkr vk;q (Post reproductive age)

fofHkUu tUrqvksa eas mi;qZDr rhuksa vk;q dh vof/k vyx&vyx gksrh gSA
ijUrq ekuo & tkfr esa ;g rhuksa iztuu & vk;q yxHkx cjkcj vof/k dh gksrh
gSA dqN dhV tkfr;ksa] tSls& frryh esa nh?kZ iztuu&iwoZ ¼Long pre-
reproductive½ vkSj laf{kIr okLrfod iztuu ¼Short actual reproductive½ vk;q
gksrh gSA bl dhV esa iztuu i'pkr ¼Post reproductive½ vk;q ugha gksrh gSA
vf/kdka'k tUrq vkSj ouLifr iztkfr;ksa esa iztuu&iwoZ vk;q vf/kd yEch gksrh gSA

1-21-9 vk;q Lrwi ;k fijkfeM+ (Age Pyramid)

fdlh Hkh thola[;k dh vk;q forj.k O;oLFkk dks cgqHkqth fijkfeM+ (Polygonal
pyramid) ds :Ik esa fu:ifr fd;k tkrk gSA bl fijkfeM+ dh vk/kkj js[kk }kjk
lEcfU/kr tkfr ds ;qok lnL;ksa ;k izkjfEHkd voLFkkvksa dh la[;k vFkok izfr'kr
esa n'kkZ;k tkrk gSA vk/kkj js[kk ds Åij yEcor ;k cgqdks.kh; js[kkvksa ls cus
fijkfeM+ vk;q n'kkZrs gSaA ¼nss[ks fp= 1-52½ fijkfeM+ ‘A’ dh vk/kkj ifêdk lcls
vf/kd cM+h gS vFkkZr bl fijkfeM+ esa lcls vf/kd izkjfEHkd ;qok voLFkkvksa
¼Young members½ dh la[;k n'kkZ;h x;h gSA fijkfeM+ ‘B’ esa lk/kkj.k vkSj
fijkfeM+ ‘C’ esa ;qok voLFkkvksa dk izfr'kr lcls de fn[kkbZ nsrk gSA

1-21-10 tSfod {kerk (Biotic Potential)

fdlh Hkh fof'k"V Lihf'kt dh lEHkkfor tuu&nj dks mldk tSfod {kerk
¼Biotic potential½ dgrs gSaA fdlh Hkh tUrq ;k ikS/ks esa ;g {kerk iwjh rjg dHkh
Hkh ?kfVr ugha gksrk] D;ksafd bleas ijthfo;ksa] ijHkf{k;ks] nq?kZVukvksa vkSj vkgkj ds
u feyus ls tuu&nj esa deh vk tkrh gSA èR;q ds bu reke dkj.kksa dks
^^Ik;kZoj.k & lEcU/kh izfrjks/k** ¼Enviroment related Resistance½ dh vo/kkj.kk
ds vUrxZr lfEefyr fd;k tkrk gSA

izÑfr esa fdlh Hkh thola[;k ¼Population½ dh lQyrk mldh tSfod
{kerk ij fuHkZj djrh gSA tSfod {kerk dk vuqeku fdlh tho dh iztkfr dh
mPpre lEHkkfor tUenj ;k mPpre iztuu nj ls yxk;k tk ldrk gSA
lEHkkfor tUe nj vkSj lEHkkfor èR;q nj ds mijkUr 'ks"k thfor jgus ;ksX;
lnL;ksaa dh la[;k ;k thola[;k of̀) dks gh tSfod {kerk dgrs gSaA tSfod
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{kerk Li"Vr% okrkoj.k dkjdksa dh loksZRre vuqdwy ifjfLFkfr;kas ij fuHkZj
djrh gSA bUgha loksZRre ifjfLFkfr;ksa eas lEHkkfor vf/kdre tUe nj vkSj
U;wure èR;q nj ;k lEHkkfor èR;q nj lEHko gSA ;fn okrkoj.k dkjd iw.kZ:Ik
ls vuqdwy ugha gksaxs rc lEHkkfor tUe nj ?kV ldrh gSa vFkok lEHkkfor èR;q
nj c<+ ldrh gSA ,slh fLFkfr esa tSfod {kerk ij foijhr izHkko iM+rk gSA

mi;qZDr O;k[;k ds vk/kkj ij foLrr̀ :Ik esa tSfod {kerk dks
fuEufyf[kr :Ik esa ifjHkkf"kr fd;k tk ldrk gSA

ßfdlh tUrq iztkfr dh ml vkUrfjd vkSj LokHkkfod 'kfDr dks
mldh tSfod {kerk dgrs gSa] ftlds ek/;e ls og loksZRre vuqdwy
ikfjfLFkfrd dkjdksa dh mifLFkfr esa viuh lEiw.kZ iztuu {kerk dk
mi;ksx djds] lEHkkfor e`R;q nj ds mijkUr 'ks"k thfor jgus ;ksX;
lnL;ksa dh la[;k ls thola[;k o`f) djrh gSaAÞ

tSfod {kerk ek= lS)kfUrd dYiuk gS] D;ksafd izÑfr esa loksZRre vuqdwy
ikfjfLFkfrd dkjdksa dh mifLFkfr yxHkx vlEHko gSA vusdksa okrkoj.kh; dkjd
gkfudkjd izHkko Mkydj thola[;k of̀) dks de dj nsrs gSaA okrkoj.kh;
dkjdksa ds lkewfgd foijhr izHkko dks okrkoj.k izfrjks/k Hkh dgrs gSaA blfy,
fdlh thola[;k dh okLrfod la[;k of̀) okrkoj.k izfrjks/k vkSj tSfod {kerk
ds lUrqyu ij fuHkZj djrh gSA fdlh vlhfer okrkoj.k esa mPpre of̀) xfr
dks tSfod {kerk ls n'kkZ;k tk ldrk gSA

vFkkZr ;k
N
tN



r = 5 /month

N = 100

5 × 100 = N
t




vFkkZr~ tSfod {kerk = 500 izk.kh

tgk¡] N = la[;k]

t = le;

r = c<+us dh nj

 = NksVk ;k de ifjorZuA

1-21-11 tuu {kerk o mRikndrk (Fertility and Fecundity)

tukafddh & foKkuh ¼Reproductive Biologists½ tuu {kerk ¼Fertility½ vkSj
mRikndrk ¼Fecundity½ esa Hksn djrs gSaA mRikndrk dk vFkZ ^^lef"V esa
lUrkuksaRiknu dh lkeF;Z** ekuk tkrk gS] tcfd tuu&{kerk dk okLrfod vFkZ
tuu&fØ;k ls gSA mRikndrk ,d :Ik ls ,d lS)kfUrd vfHk/kkj.kk
¼Theoretical concept½ gSa tks eq[;r% fofHkUu Lih'kht dh rqyuk,¡ djus esa
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mi;ksxh gksrh gSA fdlh Lih'kht dh mRikndrk dkf;Zdh; dkjdksa
¼Physiological factors½ ij fuHkZj gksrh gS] tSls ySafxd ifjiDork ¼Sexual
maturity½ dh vk;q ij v.Ms vkSj 'kqØk.kq ds mRiknu ¼Oogenesis and
spermatogenesis½] ij fu"kspu ¼Fertilization½ ds le; dh ifjfLFkfr;ksa ij] Hkzw.k
ifjo/kZu dh xfr ¼Speed of embryonic development½ ij rFkk ,sls gh vU;
vkSj dkjdksa ij fuHkZj dj ldrh gSA blds foijhr tuu {kerk ikfjfLFkfrdh
dkjdksa ij vf/kd fuHkZj gksrh gS& ;g fdlh fof'k"V i;kZoj.k esa tuu&'kfDr
dh vfHkO;fDr gksrh gSA

ekuo Lih'kht dh mRikndrk lEHkor% nh?kZdky ls fLFkj pyh vk jgh
gSA ijUrq tuu&{kerk ¼Fertility½ esa fofHkUu lef"V;ks esa vkSj ,d gh lef"V esa
fofHkUu dkyksa esa fHkUurk gksrh jgrh gSA fdlh lef’V dh tuu&{kerk dh
vFkkZr mldh okLrfod tuu&fØ;k dh vfHkO;fDr vf/kdka'kr% dPph tUe nj
¼Crude birth-rate½ ls dh tkrh gSA ;g tUe nj lef"V dh izfr gtkj
O;fDr;ksa esa izfr o"kZ thfor iSnk gksus okys cPpksa dh la[;k gksrh gSA tuu
{kerk dh vU; Lih'kht ls ;k vyx&vyx le; es rqyuk djus ,oa iwokZuqeku
yxkus esa bl la[;k dk dqN mi;ksx gks ldrk gSA fdUrq og cgqr lhfer gS]
D;ksafd lef"V;ksa esa vusd ckrksa esa vUrj ik;s tkrs gSa] tSls ¼i½ tuu'khy vk;q
dh fL=;ksa dk vuqikr] ¼ii½ fookfgrk fL=;ksa dk vuqikr bR;kfnA

bu lc dkj.kksa ls tuukadudrkZ vf/kd lw{e eki&rksy yxkuk ilUn
djrs gSa] tSls& fof'k"V vk;q ls lEcfU/kr tUe nj ¼Age-specific birth-rates½]
'kq) tuu&nj ¼Net reproductive rates½ vkSj ekuhdr tUe nj ¼Standardized
birth rates½A ijUrq bu lc ekiksa ds fy, ,sls foLr̀r vkSj ifj'kq) ¼Absolute½
vk¡dM+ksa dh vko';drk gksrh gS] tks lalkj ds fofHkUu Hkkxksa ls izkIr ugha gks ikrs]
blfy, dPph tUe nj ¼Crude birth - rate½ gh lcls lkekU;r% miyC/k gksrh
gS vkSj ekuo lef"V;ksa ¼Human populations½ esa rqyuk,¡ djus ds fy, bldk
vklkuh ls iz;ksx fd;k tkrk gSA

1-21-12 thola[;k ;k lef"V ijLij fØ;k,¡ (Population
Interactions or Biotic Factors Interactions)

fofHkUu thola[;kvksa esa ijLij fØ;kvksa dk gksuk lk/kkj.k y{k.k gSA budk
tholef"V dh of̀) ij Li"V izHkko iM+rk gSA dqN vuqfØ;k,¡ thola[;k dh
/kukRed of̀) esa lgk;d gksrh gSa] ijUrq vU; udkjkRed of̀) ;k èR;qnj c<+kus
ds fy, mŸkjnk;h gksrh gSaA bu nksuksa ds foijhr rVLFk vuqfØ;k Hkh gS] ftudk
thola[;k of̀) ij dksbZ izHkko ugha iM+rk gSA vr% leLr vuqfØ;k,¡ fuEuakfdr
gS&

¼v½ rVLFk vuqfØ;k,¡ ¼Neutralism½& budk thola[;k ?kuRo ij dksbZ izHkko
ugha gksrk gSA

¼c½ /kukRed vuqfØ;k,¡ ¼Positive Interactions½ ;g vuqfØ;k,¡ thola[;k
of̀) ds fy, egRoiw.kZ gSaA buds ek/;e ls fdlh Hkh tUrq dh mUufr
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lEHko gksrh gSA ,slh fØ;kvksa eas fofHkUu lef"V ,d-nwljs ls lg;ksx
djds lqfo/kkvksa dk vknku&iznku djrh gS] ftuls nksuksa dks ykHk igq¡prk
gSA ijUrq dHkh-dHkh ,d lef"V dks ykHk igq¡prk gS] ijUrq nwljh dks u
rks ykHk vkSj u gkfu gksrh gSA dqN izeq[k /kukRed vuqfØ;kvksa] ftudh
foLr̀r ppkZ okrkoj.k dkjdksa ds v/;k; esa dh xbZ gS] ds vxzkafdr
mnkgj.k gSa&

¼i½ ewy lg;ksx ;k lgthou ¼Proto-cooperation or Mutalism½&
bl izdkj ds lg;ksx esa nksuksa iztkfr ,d&nwljs dks ykHkdkjh
lg;ksx nsrh gSA

¼ii½ lgHkksftrk ¼Commensalism½& bl izfØ;k esa ,d Lih'kht dks
ykHk igq¡prk gS] ijUrq nwljh Lih'kht dks u rks ykHk igq¡prk gS
vkSj u gkfuA

¼l½ udkjkRed vuqfØ;k,¡ ¼Negative Interactions½& vusdksa ,slh
izkÑfrd vuqfØ;k,¡ gSa tks ,d iztkfr ds fy, ykHkizn gks ldrh gSa] ijUrq
nwljh thola[;k ij fuf'pr foijhr izHkko Mkyrh gSA buds eq[; mnkgj.k uhps
fn;s x;s gSa&

¼i½ ijHk{k.k ¼Predation½& bl vuqfØ;k esa ,d 'kfDr'kkyh iztkfr nwljh
iztkfr ds lnL;ksa dk f'kdkj ;k Hk{k.k dj mldh thola[;k of̀) dks
de dj nsrh gS] tSls fd fcfYy;k¡ fujUrj pwgksa dk ijHk{k.k djds pwgksa
dh thola[;k of̀) ij foijhr izHkko Mkyrh gSaA

¼ii½ ijthou ¼Parasitism½& ;g Hkh ,d udkjkRed vuqfØ;k gSA
blesa ,d tho nwljs tho ls Hkkstu izkIr djrk gS] fdUrq dHkh&dHkh
ijthoh iks"kd ds fy, izk.k?kkrd Hkh fl) gks tkrk gSA ijthoh vius
iks"kd dk 'kks"k.k djds mlds fodkl vkSj of̀) esa ck/kk mRiUu djus ds
vfrfjDr èR;q nj Hkh c<+k ldrs gSA

¼iii½ Li/kkZ ¼Competition½& fofHkUu thola[;k esa vusdksa izkÑfrd lqfo/kkvksa
ds fy, ml le; Hkkjh la?k"kZ gksrk gS] tc mu lc dh vko';drk,¡
leku lqfo/kkvksa ij vk/kkfjr gksaA ;g Li/kkZ eq[;r% Hkkstu] fuokl&LFky
ds fy, izfrLi/kkZ mRiUu djds thola[;k of̀) nj ij udkjkRed izHkko
Mkyrh gSA

thola[;k vuqfØ;kvksa ds fofHkUu mnkgj.k vkSj izHkkoksa dh foLrr̀ O;k[;k
ßvUrtkZrh; tSfod dkj.k** 'kh"kZd esa tSfod dkjdksa ds vUrxZr vyx ls nh
xbZ gSA

1-21-13 thola[;k ;k lef"V vkdkj dk fu;eu (Regulation
of Population Size)

lHkh tho tUrq fujUrj la[;k&o`f) dk LokHkkfod xq.k n'kkZrs gSaA ijUrq ;g
la[;k of̀) vfuf'pr vkSj vlhfer ugha gSA izR;sd thola[;k laogu {kerk
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¼Carrying capacity½ rd gh of̀) dj ldrh gSA vr% laogu {kerk Lrj js[kk
ij igq¡pus ds mijkUr thola[;k ?kuRo bl js[kk ds vkl-ikl] Åij-uhps nksyu
djrh jgrh gSA ijUrq vkSj vf/kd of̀) dh lEHkkouk lekIr gks tkrh gSA ;g
izkÑfrd izfØ;k thola[;k dks fLFkjrk iznku djrh gSA thola[;k
fLFkjhdj.k ;k Lor% thola[;k vkdkj fu;U=.k ¼Population size regulation½
dh ;g izfØ;k ikfjfLFkfrdh oSKkfudksa ds fy, fo'k"k egRo j[krh gSA

Lor% fu;eu ¼Self-regulation½ dh izfØ;k vusd :iksa esa ns[kus dks
feyrh gSA dqN tUrq iztkfr;ksa esa vfr thou-la[;k ¼Over-population½ dh
fLFkfr esa iztuu izfØ;k Lor% LFkfxr vFkok de gks tkrh gSa vkSj dqN vU; esa
vkRe?kkrh izof̀Rr iuius yxrh gSA bl izdkj thola[;k of̀) dks fLFkjrk iznku
dh tkrh gSA la{ksi esa thola[;k fu;U=.k ds fy, mRrjnk;h fofHkUu dkjdksa ds
nks izdkj gSa&

¼v½ ckg; vFkkZr~ thola[;k ?kuRo ls Lora= dkjd ¼Extrinsic or Population
density independent factors½A

¼c½ vkUrfjd vFkkZr thola[;k ?kuRo ij fuHkZj dkjd ¼Intrinsic or Density
dependent factors½

¼v½ ckg; dkjd ;k thola[;k ?kuRo ls Lora= dkjd ¼Extrinsic or
Population density independent factors½& bl lewg ds dkjd
thola[;k ?kuRo ls izHkkfor ugha gksrs gSaA vU; 'kCnksa esa ckg; dkjd
Lor% gh thola[;k ?kVkus dk dke djrs gS vkSj bl izfØ;k ds fy,
thola[;k ?kuRo dk dksbZ egRo ugh gSA Hkkstu] vkokl] rki] tyok;q
vkfn okrkoj.k dkjd dHkh Hkh fouk'kdkjh foijhr izHkko ds :Ik esa
fdlh Hkh NksVh vFkok cM+h thola[;k esa leku :Ik ls èR;q nj c<+kdj
la[;k of̀) jksd nsrs gSaA ;g ?kkrd izHkko vYi] vf/kd vFkok laogu
{kerk/kkjh ¼Carrying capacity½ fdlh Hkh thola[;k ;k lef"V ij
leku :Ik ls ykxw gksrs gSa] vFkkZr~ bu fu;U=d dkjdksa dk
thola[;k ?kuRo ls dksbZ lEcU/k ugha gksrk gSA

ckg; dkjdkas ds mrkj&p<+ko] udkjkRed vkSj /kukRed nksuksa izdkj ds
izHkko mRiUu dj ldrs gSaA laogu {kerk/kkjh] vYi vFkok vfr
thola[;k ij udkjkRed izHkko ls la[;k izpqjrk ?kVrh gSA ijUrq vYi
thola[;k ij /kukRed izHkko ls la[;k izpqjrk c<+dj laogu rd of̀)
dj ldrh gSA

¼c½ vkUrfjd dkjd vFkkZr~ thola[;k ?kuRo ij fuHkZj dkjd
¼Intrinsic or Density dependent factors½& okLro esa budks ge
vUr%tkrh; ,oa vUrjktkrh; vuqfØ;k ¼Intra-specific and inter-
specific intra-action factors½ dg ldrs gaSA fdlh Hkh iztkfr ds
fofHkUu lnL; thola[;k ds ncko ds dkj.k fofHkUu lk/kuksa ds
fy, ,d-nwljs ls Li/kkZRed la?k"kZ djrs gSaA ;gh Li/kkZRed vuqfØ;k,a
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(Competitive interaction) thola[;k fu;U=d dkjd (Regulating
factors) ds #Ik esa dk;Z djrh gSA vfr&thola[;k (Over-population)
ds mRiUu ncko esa dk;Z esa vUr%tkrh; Li/kkZ fNM+ tkrh gSA ;g Li/kkZ
lk/kkj.kr% Hkkstu] vkokl&LFky] vFkok iztuu lqfo/kkvksa ds fy, gksrh
gSA ifj.kkeLo:Ik 'kfDr'kkyh lnL; viuh gh iztkfr ds detksj lnL;ksa
dks ekjdj thola[;k ?kVk nsrs gSaA

blh izdkj fofHkUu iztkfr;ksa ds lnL; ,d-nwljs dh of̀) ij fu;U=.k
djrs gSA mnkgj.k ds fy, tc fdlh ouizns'k esa 'kkdkgkjh thola[;k,¡
vfrof̀) djrh gS] rc vusdksa ek¡lkgkjh ijHk{kh Lor% bu ouksa esa izfo"V gksus
yxrs gS vkSj ijHk{k.k dh rhozrk 'kkdkgkfj;ks a dh la[;k ?kVkrh tkrh gSA ;g Hkh
lR; gS fd tc f'kdkj dh deh gksrh gS] rc f'kdkjh nwljs taxy esa pys tkrs
gSa] vFkkZr nksrjQk ijHk{k.k Lor% thola[;k fu;U=.k djrk gSA

ijHk{kd ¼Predator½ vkSj ijHkf{kr ¼Prey½ nksuksa iztkfr;ksa dk
thola[;k ?kuRo ,d-nwljs ij fuHkZj djrk gS tks Lor% fu;fU=r gSA blh izdkj
tgk¡ iks"kd c<+rs gSa] ogha ij ijthoh Hkh viuh c<+ksÙkjh djds 'kks"k.k vkSj
chekfj;ksa ls iks"kdksa dh èR;q nj c<+kdj la[;k of̀) jksd nsrs gSaA iks"kdksa dh
la[;k ?kVus ij ijthoh thola[;k Hkh Lor% ?kV tkrh gSA yxHkx ;gh lEcU/k
chekjh mRiUu djus okys lw{ethoh vkSj muds iks"kdksa esa gSA bl izdkj dh
yxHkx lHkh udkjkRed vUrtkZrh; vuqfØ;k,¡ fu;U=.k vkSj lUrqyu LFkkfir
djrh gSaA

1-21-14 lef"V forj.k ;k fNrjko (Population Distribution)

izR;sd thola[;k esa vf/kd ls vf/kd
HkkSxksfyd {ks= ij fodflr gksus dh LokHkkfod
izòfRr ikbZ tkrh gSA blh LokHkkfod
izdh.kZu ;k QSyko dks thola[;k izlkj dgrs
gSaA ifj{ksi.k esa tks Hkh vkUrfjd forj.kksa ds
izfr:Ik gksrs gSa] mUgsa iznf'kZr fd;k tkrk gSA
blds rhu eq[; izfr:Ik gksrs gSa&

(i) ;knf̀PNd (Random)A

(ii) leku (Uniform)A

(iii) laiqftr (Clumped)A

tgk¡ okrkoj.k ,dleku gks] ysfdu
lkFk gh vkSj dkjdksa dh otg ls izkf.k;ksa esa
lewg cukus dh izof̀Rr u gks] ,slh
lef"V ;knf̀PNd ¼Random½ forj.k dks
iznf'kZr djrh gSA

fp= Ø- 1-53% lef"V esa
izkf.k;ksa dk forj.k %

(A) leku forj.k (B) jSUMe
forj.k (C) laiqaftr forj.k
(Distribution of animals in
population: (A) Uniform
distribution, (B) Random
distribution, (C) Clumped

distribution)

(B) RANDOM

UNIFORM CLUMPED
(A) (C)
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ftl lef"V ds lnL;ksa ds chp esa izfr;ksfxrk vR;f/kd gks ogk¡ leku
(Uniform) forj.k gksrk gSA

;fn thoksa dh izof̀Rr lewg cukdj jgus dh gks ;k muds fy, cgqr
ls ,sls dkjd gksa] tks mUgsa NksVs ;k cM+s iqatksa esa ,df=r gksus dks etcwj djsa
rks ,sls vkUrfjd forj.k dks laiqaftr ¼Clumped½ forj.k dgsaxsA

1-21-15 lef"V izlkj ;k izdh.kZu (Population Dispersal)

vtSfod vkSj tSfod dkjdksa ,oa vuqfØ;kvksa ds ifj.kkeLo:i] thola[;k izlkj
dh vko';drk mRiUu gksrh gSA eq[; :Ik ls Hkkstu dh deh] vR;kf/kd
lef"V ?kuRo] ck<+] lw[kk] okrkoj.k dkjdksa ¼tSls& rki] izdk'k] ok;q&osx½ esa
LFkkuh; ¼Local½ ;k {ks=h; ¼Regional½ ifjorZu ¼Fluctuations½ vFkok iztuu
vkSj vkuqoaf'kdh; ¼Genetics½ y{k.kksa ds vknku&iznku vkfn dkj.kksa ls
thola[;k ¼Population½ forj.k dk izlkj gksrk gSA bldk izHkko tUe vkSj èR;q
nj ij iM+us ls thola[;k ?kuRo ¼Population density½] of̀) vkSj lajpuk esa Hkh
ifjorZu gksrs jgrs gSaA thola[;k ;k lef"V ds izlkj ds QyLo:i tho u,
vkoklksa dh vksj vfHkxeu dj ewy lef"V ls vyx gks tkrs gSA vr% thola[;k
izlkj ;k lef"V izdh.kZu] lef"V ifj{ksi.k ls fHkUu gSaA lef"V ifj{ksi.k esa gksus
okys fofHkUu izfr:Ik ckg; ifjorZuksa o lajpukvksa ls tqM+s gSaA lef"V izlkj dks
lEiUu djus ds fy, fuEufyf[kr izfØ;k,¡ vko';d gSa&

¼v½ cfgxZeu vFkok cfgizZokl ¼Emigration½& lk/kkj.kr% tc fdlh
lef"V esa vf/kd of̀) nj ds dkj.k fofHkUu vko';drkvksa ds fy,
vUrjktkrh; Li/kkZ rhoz gks tkrh gSA rc cfgxZeu vko';d gks tkrk gSA
vU; 'kCnksa esa] tc fdlh LFkku ij thola[;k ?kuRo miyC/k lk/kuksa ds
vuqikr esa vR;kf/kd gks tkrk gS] rc Li/kkZ ls cpus ds fy, dqN lnL;
ewy vkokl NksM+dj u;s fuokl LFkku ij tkdj ubZ cLrh cukdj jgus
yxrs gSaA ewy LFkku NksM+dj vU; fdlh u, LFkku ij fLFkkfir gksus dh
bl fØ;k dks cfgxZeu ;k cfgiZzokl dgrs gSA

tSls& dksbZ lef"V vius ewy LFkku ‘A’ ls LFkku 'B' dh vksj cfgZxeu
djrh gSA

y{k.k (Characteristics)

¼i½ cfgizZokl esa vuqdwyu fØ;k gS] ftlds ek/;e ls foijhr
ifjfLFkfr;ksa esa thou dh j{kk vkSj iztkfr dh fujUrjrk lqjf{kr
jgrh gSA

¼ii½ vf/kdka'k d'ks:dh; tUrqvksa esa iqjkus vkSj o)̀ lnL; vius ewy
LFkku ij cus jgrs gSa vkSj u;h ;qok ih<+h dks cfgizZokl djds ubZ
cLrh cukuh iM+rh gSA
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¼iii½ izkÑfrd :Ik esa cfgizZokl dh izfØ;k [kjxks'k] cQhZys mYyw] Hkwjh
fxygjh] /kqzoh; ykseM+h vkfn ds vfrfjDr ekuo esa Hkh eq[; :Ik ls
ns[kh tk ldrh gSA

¼iv½ vd'ks:dh; oxZ ds vusdksa dhV cfgizZokl dk mnkgj.k izLrqr
djrs gSa] ftlesa mRizoklh fVM~Mh ¼Locust½ dk uke fo'ks"k
mYys[kuh; gSaA

¼c½ vizokl vFkok vUr%izokl (Immigration)& cfgizZokl ds Bhd
foijhr fØ;k vizokl dgykrh gS vFkkZr tc fdlh vU; txg ls
foLFkkfir tUrq fdlh ewy lef"V esa lfEefyr gksdj ogk¡ ds LFkk;h lnL;
cu tkrs gSa] rc mUgsa vizoklh vkSj bl izfØ;k dks vizokl dgrs gSaA

y{k.k (Characteristics)

¼i½ vizoklh lnL; ewy lef"V esa lalk/kuksa dk vHkko vkSj Li/kkZ dks
vkSj rhoz dj nsrs gSaA

¼ii½ thola[;k ;k lef"V ncko vkSj mFky & iqFky ds ifj.kkeLo:Ik
tUe vkSj èR;q nj izHkkfor gksus ls lef"V vkdkj ¼Population
size½ esa of̀) vkSj vU; y{k.k Hkh ifjofrZr gksrs gSA

¼iii½ vizokl ds ncko ls dHkh-dHkh lef"V esa cfgxZeu dh fLFkfr
mRiUu gks tkrh gSA

¼iv½ vizokl ds fy, Hkh yxHkx ogh tSfod vkSj vtSfod dkjd
mRrjnk;h gaS] ftuds dkj.k cfgxZeu gksrk gSA vFkkZr vkokl B esa
tc vtSfod vkSj tSfod dkjd vudwy ugha gksrsA

¼l½ izokl (Migration)& vusdksa tho&tkfr;ksa esa dqN fuf'pr le; ij
izR;sd o"kZ lEiw.kZ lef"V ,d lkFk ewy LFkku A ls fdlh vU; LFkku B
ds fy, pyh tkrh gS vkSj dqN fuf'pr vof/k ds ckn iqu% vius ewy
fuokl A ij okil vk tkrh gSA dHkh&dHkh lEiw.kZ lef"V dk ,d cM+k
Hkkx gh ;g izfØ;k viukrk gSA bl izdkj LFkku ifjorZu dh izfØ;k dks
izokl dgrs gaSA ;g fØ;k nhokj&?kM+h ds yksyd ¼Pendulum½ dh nksyu
xfr ds leku gksrh gsaA

y{k.k (Characteristics)

¼i½ cfgizZokl vkSj vizokl dh rqyuk esa izokl esa] fo'ks"k vUrj ;g gS
fd] igyh nksuksa izfØ;kvksa esa lef"V LFkk;h :Ik esa ewy fuokl ls
lnSo ds fy, foLFkkfir gks tkrh gSA ijUrq izokl ,d vLFkk;h
izfØ;k gS] ftlesa ,d fuf'pr mís'; dh iwfrZ ds mijkUr izoklh
okil iqu% ewy LFkku ij vk tkrs gSaA

¼ii½ izokl dk lcls vPNk mnkgj.k if{k;ksa esa ns[kk tk ldrk gSA
vusdksa izoklh i{kh izR;sd o"kZ lkbcsfj;k ls 'khr _rq ds izkjEHk
esa ?kkuk i{kh fogkj ¼Hkjriqj] jktLFkku½] cM+dy >hy ¼Qfjnkckn]



ikfjfLFkfrdh; ra= dh
vk/kkjHkwr vo/kkj.kk,¡a aa

140

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

gfj;k.kk½ vkfn vusdksa LFkku ij vkdj izokl djrs gSa vkSj xzh"e
_rq ds vkxeu ij okil iqu% lkbcsfj;k pys tkrs gaSA blh izdkj
jLVhdksyk vkSj cq'pSV uked i{kh fgeky; dh Å¡ph igkfM+;ksa ls
uhps eSnkuh {ks= esa vkdj 'khr _rq esa izokl djrs gaS vkSj xzh"e
_rq ds vkxeu ls igys okil fQj vius ewy fuokl ij pys
tkrs gaSA ;wjksfi;u bZy uked eNyh Hkh gtkjksa ehy pydj
izR;sd o"kZ izokl ds fy, m".k izns'kh; leqnzksa es tkrh gSA bl
izdkj ds vusdksa vU; mnkgj.k vd'ks:dh; vkSj d'ks:dh; nksuksa
oxZ ds tUrqvksa esa ik;s tkrs gSaA

¼iii½ izokl eq[;r% _rq ifjorZu ls mRiUu vLFkk;h foijhr
ifjfLFkfr;ksa dk lkeuk djus dk mik; gSA 'khr _rq esa B.Ms
izns'kksa esa cQZ fxjus ls Hkkstu dk vHkko mRiUu gks tkrk gSA vr%
xeZ izns'kksa esa Hkkstu vkSj vkokl dh lqfo/kkvksa ds fy, tUrq
izokl }kjk izk.k&j{kk ds lkFk&lkFk iztuu vkfn vU; tSfod
fØ;k,¡ lEiUu djds] mi;qDr le; ij iqu% okil ewy LFkku ij
vk tkrs gaSA

¼iv½ izokl izfØ;k thola[;k ;k lef"V dks Hkh izHkkfor djrh gSA blds
ek/;e ls izk.kh Hkkstu vkSj vkokl dh vUrjktkrh; Li/kkZ ls cpus
ds lkFk&lkFk vR;kf/kd thola[;k of̀) dh vusdksa leL;kvksa ls
Hkh eqDr gks tkrs gSaA

¼v½ izokl izfØ;k esa vkuqoaf'kdh y{k.kksa dk vknku&iznku oa'k lq/kkj
vkSj vf/kd HkkSxksfyd forj.k dh lEHkkouk,¡ Hkh c<+ tkrh gSA

¼vi½ izokl izfØ;k ds dqN gkfudkjd ifj.kke Hkh gksrs gSA izokl ekxZ esa
rkieku] ok;qosx] o"kkZ vkfn okrkoj.k dkjdksa eas vpkud
gkfudkjd rhoz mrkj&p<+ko ¼Violent fluctuations½ ;k f'kdkfj;ksa
dk geyk] thola[;k ds èR;q nj ds vuqikr dks c<+k ldrk gSA

1-21-16 uSlfxZd la[;k & o`f) {kerk (Innate Capacity for
Increase in Number)

thola[;k ?kuRo ij èR;q vkSj tUenj dk izHkko fofHkUu izdkj dh thou lkj.kh
vkSj oØ js[kk }kjk crk;k tk ldrk gSA bl izdkj dh lkj.kh ls èR;q nj dk
vuqeku rks yxk;k tk ldrk gS] ijUrq budks ns[kus ij thola[;k iztuu nj
dk dksbZ Kku ugha fey ldrk gSA ;g lR; gS fd thola[;k ?kuRo dk foLr̀r
Kku iztuu xfr ds vHkko esa viw.kZ jg tkrk gSA vr% thola[;k ?kuRo ds
foLrr̀ vk¡dMs+ izkIr djus ds fy, èR;qnj vkSj iztuu nj dks la;qDr :Ik esa
iznf'kZr djrs gSaA iztuu vkSj èR;qnj ds la;qDr vk¡dMksa ls okLrfod la[;k
c<+ksrjh irk yx ldrh gSA bl izdkj iztuu vkSj èR;q nj ls izkIr la[;k]
iztkfr fo'ks"k dh uSlfxZd la[;k of̀) {kerk dgykrh gSA uSlfxZd la[;k of̀)
{kerk dh foLr̀r ifjHkk"kk bu 'kCnksa esa nh tk ldrh gSA
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ßiztkfr fo'ks"k dh fofHkUu dkjdksa] tSls& rki] vknzZrk] Hkkstu vkfn dh
ije vkn'kZ ;k loksZRre ifjfLFkfr;ksa eas vU; lHkh thoksa ds izHkko ls ;qDr j[kus
ij tks mPpre la[;k c<+ksrjh izkIr gksrh gS] og mldh uSlfxZd la[;k of̀)
{kerk dgykrh gSA

;g Lor% Li"V gS fd ;g {kerk vkn’kZ ;k loksZre vuqdwy okrkoj.k
dkjdksa dh mifLFkfr esa gh lEHko gSA bl {kerk ij vusdksa dkjdksa tSls&
vkdkj] iztuu&{kerk] vk;q] thou&dky vkSj fodkl nj vkfn dk izHkko iM+rk
gSA bu dkjdksa ds izHkko dks tUe vkSj èR;q nj ds #Ik esa fn[kk;k tkrk
gSA ;fn tUe nj èR;q nj ls vf/kd gS] rc thola[;k of̀) gksrh gS] ijUrq èR;q
nj vf/kd gksus ij 'kSus%&'kSus% thola[;k ?kVdj lekIr gks ldrh gSA uSlfxZd
la[;k of̀) ;k thola[;k of̀) dks rN ls n’kkZ;k tkrk gSA

1-21-17 thola[;k o`f) vkdkj (Population Growth Form)

thola[;k ds c<+us dk eq[; izfr:Ik thola[;k of̀) vkdkj gSA thola[;k of̀)
vkdkj ds nks ewy izfr:Ik gS&

1- ‘J’’ :i dk of̀) vkdkj] ,oa

2- ‘S’’ :i ;k flxekWbM ¼Sigmoid½ of̀) vkdkjA

1- ‘J’’ izfr:Ik esa thola[;k dk ?kuRo
rhozrk ls pj?kkrkadh <ax
¼Exponential fashion½ ls c<+rk gS
rFkk vpkud okrkoj.kh; izfrjks/k
c<+us ds dkj.k ,dne :d tkrk
gSA ‘J’’ vkdkj dk oØ ;g n'kkZrk
gS fd tSls gh thola[;k
vuUrLi'khZ ¼Asymptote½ thola[;k
ds mPpre vkdkj ;k voLFkk ij
igq¡prh gS] rks ,d izfrjks/kh dkjd]
tSls & ekSle] txg vkfn
thola[;k dks c<+us ls jksd nsrk
gSA

bl vkdkj dks fuEuakfdr lehdj.k
ls iznf'kZr fd;k tk ldrk gSa &

vFkkZr~
N rN
t






;k  = ?
?

Nr
tN

fp= Ø- 1-54% thola[;k o`f)
vkdkj % (A) ‘J’ izdkj dk o`f)

vkdkj (B) ‘S’ izdkj dk ;k
flxek¡bM o`f) vkdkj

(Population growth forms :
(A) ‘J’ Shaped growth curve,

(B) ‘S’ Shaped or sigmoid curve)
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tgk¡ N = la[;k] t = le;] r = of̀) dh nj]  = NksVk ;k Øe
ifjoZruA

¼ii½ blh izdkj dk thola[;k dk of̀) vkdkj ‘S’ Shaped ;k
Sigmoid of̀) vkdkj gSA ftlesa of̀) dh nj de gksrh gS] fQj
c<+rh gS] tc rd dh mPpre lhek ugha igq¡p tkrhA
tSls&tSls ?kuRo c<+rk tkrk gS] of̀) nj yxkrkj de gksrh tkrh
gSA tc thola[;k ogu {kerk ¼Carrying capacity½ ;k
vuUrLi'khZ ¼Asymptote½ izkoLFkk ij igq¡prh gS rks oØ piVk
¼Flattened½ gks tkrk gSA ¼fp= 1-54½A ‘S’ Shaped ;k flxekWbM
of̀) vkdkj fuEukafdr lehdj.k esa n'kkZ;k tk ldrk gSA

DN
= rN

(K & N)
Dt K

tgk¡ K okrkoj.kh; voLFkk esa thola[;k dk mPpre lEHko vkdkj
gSA bls Åijh ,flEiVksV ¼Upper-asymptote½ ;k ogu {kerk
¼Carrying capacity½ Hkh dgk tk ldrk gSA lehdj.k ¼Equation½
dsoy ;g crkrk gS fd thola[;k dh of̀) nj thola[;k dh
{kerk&of̀) ¼Potential increase½ ds cjkcj gksrh gSA
flxekWbM oØ esa of̀) ds <ax ¼Pattern½ dh fuEu izkoLFkk,¡ gksrh
gSaA

¼i½ /kukRed Roj.k izkoLFkk ¼Positive Accelertion Phase½&
blesa lef"V vuqdwy ifjfLFkfr;k¡ ikdj /khjs&/khjs of̀) djrh
gSA ¼ii½ ykWxsfjFed izkoLFkk ¼Logarithmic phase½ okrkoj.k esa
vuqdwfyr gks tkus ij cgqr rsth ls of̀) djrh gSA

vUr esa ;g of̀) /kheh gks tkrh gS ftldk dkj.k i;kZoj.kh;
izfrjks/kdrk ¼Environmental resistance½ dk c<+uk gksrk gSA
bls ¼iii½ _.kkRed Roj.k izkoLFkk ¼Negative Acceleration
phase½ dgrs gSaA ;g izkoLFkk rc rd pyrh gS tc rd fd
lef"V dh of̀) lkE;koLFkk dks izkIr ugh dj ysrhA of̀) oØ
dh of̀) lkE;koLFkk dks izkIr ugha dj ysrhA of̀) oØ dh
mijh lrg dk Lrj ftlds ijs dksbZ eq[; of̀) ugha gksrh mls
Åijh ,sflEiVksV dgrs gSaA bls laogu {kerk ¼Carrying
capacity½ Hkh dgrs gSaA bl izdkj dk oØ eq[;r% [kehj
¼Yeast½ dh dksf'kdkvksa o ekuo lef"V esa ik;k tkrk gSA

fudksYlu ¼1954½ us flxekWbM izdkj ds of̀) :Ik dks ?kuRo
n'kkZ;s o)̀h; <ax ¼Density-conditional Growth Pattern½ dgk
gSA
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POPULATION GROWTH CURVE

NEGAIVE ACCELERATION PHASE

STABILIZED
POPULATION LEVEL

LOGARITHMIC PHASE

POSITIVE ACCELERATION PHASE

CARRYING CAPACITY
RESISTANCEENVIRONMENTAL

BIOTIC
POTENTIAL

PO
PU

LA
TI

O
N

dN
dt = tN

TIME

dN
dt = rN k-N

k

k-
Nk1=

fp= Ø- 1-55% o`f) oØ dh fofHkUu izkoLFkk,¡
(Various Phases of Growth Rate)

1-21-18 ogu {kerk (Carrying capacity)

ogu {kerk dks iztkr;ksa dh O;f"V;ksa dh la[;k ls ifjHkkf"kr fd;k tk ldrk gS]
tks fd fdlh fof'k"V le; esa] fdlh Hkh vkokl & LFky esa ;g iztkfr ;k
lef"V vf/kdre la[;k esa lqfo/kkiwoZd fuokl dj ldrh gSA ,d ckj tc
lef"V ogu {kerk rd igq¡p] tkrh gS] rks og mlh ls vkl&ikl nksfyr
¼Oscillates½ gksrh jgrh gS ;k ifjofrZr ¼Fluctuate½ gksrh jgrh gSA fdlh
fof'k"V iztkfr esa lef"V of̀) esa rhoz iru ¼Crash½ gks tkrk gS] ;fn ogu &
{kerk ls vf/kd Åij igq¡p tkrh gSA bl lef"V ds ?kuRo esa fLFkjrk rHkh
mRiUu gksrh gS] tc mldh vkokl LFky ls lkE;koLFkk LFkkfir gks tkrh gSA
mnkgj.kkFkZ] i{kh tSls izkf.k;ksa dk lef"V ?kuRo ;fn ,d ckj ogu {kerk ds
Åij gks tkrk gS] rks ml vkokl LFky esa Hkkstu&miyfC/k] èR;q nj] tUe nj
vkfn mls fu;fU=r dj fLFkjrk iznku djrh gSaA vr% blls ;g Li"V gS fd
izR;sd izk.kh dks ,d fuf'pr vkokl LFkku ¼Space½ dh vko';drk gksrh gS] tks
fd ml izk.kh dh ,d fuf'pr la[;k dks vkJ; ns ldsA

‘S’ vkÑfr oØ js[kk xzkQ lw{ethoh cSDVhfj;k ls ysdj fo'kkydk; Ogsy
vkSj ekuo & tSls tho/kkfj;ksa dh la[;k & of̀) }kjk fu:fir fd, tkrs gSaA
ekuo ds fy, Hkh bl vkÑfr dk xzkQ izkIr gksrk gSA bl izdkj dh oØ js[kk
dk eq[; vk/kkj fuEu /kkj.kkvksa ij vk/kkfjr gS&

¼v½ fdlh Hkh thola[;k dk izR;sd lnL; lHkh vU; lnL;ksa ds leku gSA

¼c½ okrkoj.k ifjorZu eas vf/kd nsjh thola[;k ds fy, egRoiw.kZ
ekin.M ;k dkjd gSA

¼l½ uSlfxZd of̀) {kerk ¼rN½ vkSj lUrqyu ?kuRo ;k ogu {kerk ¼Carrying
Capacity½ ‘K’ fLFkj dkjd gSaA
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1-21-19 thola[;k fu;U=.k (Population Control)

izR;sd thola[;k dh ,d laogu {kerk ¼Carrying capacity½ gksrh gS] ftldk
rkRi;Z miyC/k Hkkstu dh ek=k ls gksrk gSA thola[;k fu;U=.k ds fy,
mRrjnk;h dkjdksa dh fuEufyf[kr nks Jsf.k;k¡ gksrh gSa&

¼i½ ckg; dkjd ¼Extrinsic Factors½ rFkk

¼ii½ vkUrfjd dkjd ¼Intrinsic Factors½

¼i½ ckg; dkjd ¼Extrinsic Factors½& ;s dkjd Lor% gh
thola[;k ?kVkus dk dke djrs gSaA Hkkstu] vkokl] rki] tyok;q vkfn
okrkoj.kh; dkjd dHkh Hkh fouk'kdkjh foijhr izHkko Mkydj fdlh Hkh
thola[;k esa èR;q nj esa of̀) djds la[;k of̀) dh nj dks de dj nsrs
gSaA ;s ?kkrd izHkko de] vf/kd ;k lEiw.kZ laogu {kerk/kkjh fdlh Hkh
thola[;k ij leku :Ik ls iM+rs gSa vFkkZr bu fu;U=d dkjdksa dk
thola[;k ?kuRo ls dksbZ lEcU/k ugha gksrkA

¼ii½ vkUrfjd dkjd ¼Intrinsic Factors½& bl izdkj ds dkjd
thola[;k ?kuRo ls izHkkfor gksrs gaSA oLro esa bu dkjdksa dks ge
vUrtkZrh; rFkk vUr%tkrh; vuqfØ;k dkjd ¼Interspecific and
intranspecific Co-action Factors½ Hkh dg ldrs gSaA fdlh Hkh iztkfr
ds fofHkUu lnL; thola[;k ncko ds dkj.k fofHkUu lk/kuksa ds
fy, ,d-nwljs ls izfrLi/kkZRed la?k"kZ djrs gSaA ;gh izfrLi/kkZRed
vuqfØ;k,¡ ¼Competitive interactions½ thola[;k fu;U=d dkjdksa
¼Population regulating factors½ ds :Ik esa dk;Z djrs gSA bUgha
izfrLi/kkZRed vuqfØ;kvksa ds ifj.kkeLo:Ik laogu {kerk Lrj ij vkdj
tholaa[;k of̀) yxHkx fLFkj gks tkrh gSA vUrjktkrh; vuqfØ;k dkjdksa
ds vUrxZr dqN vU; tkfr;ksa ds tho Hkh ijthfork] ijHk{k.k vkfn
udkjkRed vuqfØ;kvksa ds ek/;e ls Hkh thola[;k of̀) dks fu;fU=r
djrs gSaA dqN ijthoh ;k lw{ethoh egkekfj;k¡ QSykdj Hkh thola[;k
of̀) dks jksdus dk dk;Z djrs gSaA

vfr&thola[;k ¼Over-Pupulation½ ls mRiUu ncko esa fdlh Hkh
thola[;k esa vUr%tkrh; izfrLi/kkZ ¼Intraspecific competition½ mRiUu gks tkrh
gSA ,slh izfrLi/kkZ vkokl&LFky] Hkkstu vFkok iztuu lqfo/kk;sa gkfly djus ds
fy, gksrh gSaA blds QyLo:Ik thola[;k ds 'kfDr'kkyh lnL; viuh gh
iztkfr ds detksj lnL;ksa dks ekjdj thola[;k de dj nsrs gSaA

fdlh&fdlh thola[;k tSls Luks'kw 'k'kd ¼Snowshoe Hare½ esa ijHk{k.k
vFkok O;kf/k;ksa dh vuqifLFkfr esa Hkh thola[;k nksfyr gksrh jgrh gSA tc
thola[;k esa laogu {kerk ls vf/kd of̀) gksrh gSa] rks tho cM+h la[;k esa ejus
yxrs gSaA ,slk le> tkrk gS fd ,sls le; thoksa ds vf/koD̀d ih;wf"kdk ra=
¼Adrenal-hypophysial system½ xMcM+ ¼Upset½ gks tkrk gS] ifj.kkeLo:Ik
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vfrladqyrk ¼Overcrowding½ ,oa Hkkstu ds fy, izfr}fU}rk ¼Competition for
food½ ds dkj.k mRiUu gq, lnes ¼Shock½ ls thoksa dh èR;q gks tkrh gSA

viuh izxfr tk¡fp, (Check Your Progress)

40- ikWiqys'ku 'kCn fdl Hkk"kk ds 'kCn ls cuk gS\

¼v½ xzhd ¼c½ ySfVu

¼d½ vaxzsth ¼M½ mi;qZDr esa ls dksbZ ugh

41- thola[;k ?kuRo izHkkfor gksrk gS&

¼v½ tUe nj] èR;&nj ls ¼c½ vkizoklu ,oa mRizoklu ls

¼d½ tUe nj ,oa vkizoklu ls ¼M½ v o c nksuks lsa

42- thola[;k dk rkRi;Z gksrk gS&

¼v½ iztkfr ds lewg ls ¼c½ iztkfr;ksa ds lewg ls

¼d½ lEiw.kZ thoksa dh la[;k ls ¼M½ mi;qZDr rhuksa ls

43- ,d {ks= esa ,d gh tkfr ds lnL;ksa dh la[;k crkrh gS

¼v½ tula[;k ¼c½ ck;ske

¼d½ leqnk; ¼M½ ikfjfLFkfrdh

44- ,d {ks= esa fofHkUu tho&tkfr;ksa ds lnL;ksa dh la[;k crkrh gS&

¼v½ tula[;k ¼c½ ck;ske

¼d½ leqnk; ¼M½ ikfjfLFkfrdh

45- thola[;k dh ijLij fØ;kvksa (Population Interactions) ds vUrxZr
ijthou (Parasitism) fdl izdkj dh vuqfØ;k (Interactions) gSa
_______?

¼v½ rVLFk vuqfØ;k (Neutralism)

¼c½ /kukRed vuqfØ;k (Positive Interactions)

¼d½ udkjkRed vuqfØ;k (Negative Interactions)

¼M½ mi;qZDr esa ls dksbZ ugha

46- fdlh fof'k"V tkfr dh lEHkkfor tuu&nj dks dgrs gSa&

¼v½ tSfod {kerk ¼c½ tuu {kerk

¼d½ ¼v½ o ¼c½ nksuksa ¼M½ mi;qZDr esa ls dksbZ ugha

47- euq";ksa esa fdl izdkj dk oØ ik;k tkrk gS\

¼v½ vory oØ ¼c½ Mkbxksuy oØ

¼d½ mŸky oØ ¼M½ mi;qZDr rhuksa
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1-22 viuh Áxfr tk¡fp, Á’uksa ds mÙkj (Answers to
Check Your Progress)

1- ¼d½ 18- ¼v½ 35- ¼M½

2- ¼v½ 19- ¼d½ 36- ¼d½

3- ¼c½ 20- ¼c½ 37- ¼c½

4- ¼d½ 21- ¼d½ 38- ¼c½

5- ¼d½ 22- ¼M½ 39- ¼c½

6- ¼M½ 23- ¼c½ 40- ¼c½

7- ¼v½ 24- ¼M½ 41- ¼c½

8- ¼c½ 25- ¼v½ 42- ¼v½

9- ¼d½ 26- ¼M½ 43- ¼v½

10- ¼v½ 27- ¼v½ 44- ¼d½

11- ¼c½ 28- ¼M½ 45- ¼d½

12- ¼v½ 29- ¼v½ 46- ¼v½

13- ¼M½ 30- ¼v½ 47- ¼d½

14- ¼v½ 31- ¼c½

15- ¼M½ 32- ¼M½

16- ¼c½ 33- ¼d½

17- ¼c½ 34- ¼v½

1-23 Lkkjka’k (Summary)

mijksDr o.kZu ls Li"V gS fd thu la[;k ¼lef"V½ dk v/;;u djuk ,oa bldh
vo/kkj.kkvksa ds y{k.kkas dks le>uk thu oSKkfudksa ds fy, egRoiw.kZ gS] ftlds
v/;;u ls gh og thola[;k ds mrkj&p<+ko izÑfr ij tho laLFkk ds ncko
vkSj okrkoj.k ds chp dSls lkektL; larqfyr cuk jgs le>k tk ldrk gSA

mijksDr o.kZu ls Li"V gS fd ikfjfLFkfrdh; ra= bldh ewd vo/kkj.kk
dk Kku gksus ls Ik;kZoj.kfoKksa ds fy, ,oa ikfjfLFkrhd oSKkfudksa]
vuqla/kkudrkZvksa ds fy, egRoiw.kZ fo"k; gS D;ksafd blds O;ofLFkr Kku ls gh
i;kZoj.k ,oa ikfjfLFkfrdh ds ewd igyw rFkk mís'kksa dks le>k tk ldrk gSA

mijksDr o.kZu ls Li"V gS fd ikfjfLFkfrdh; ra= tho foKku dh
egRoiw.kZ 'kk[kk gS ftlds varxZr i;kZoj.k ds tSfod] vtSfod ?kVdksa ,oa
ijLij laca/kksa dk v/;;u fd;k tkrk gSA
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mijksDr o.kZu ls Li"V gS fd ÅtkZ izokg o vkgkj J̀a[kyk ds fujarj
xfr'khy jgus ds dkj.k ikjhfLFkfrdh; ra= ds izR;sd iks"kd Lrj ij ÅtkZ dk
izokg laqrfyr voLFkk esa cuk jgrk gSA ;fn i;kZoj.k dk ;g ra= (System)
izHkkfor gksrk gS rks iwjh J̀a[kyk (Chain) izHkkfor gks tkrh gSaA

mijksDr lHkh o.kZu ls Li"V gS fd vtSfod dkjdksa dh Hkk¡fr tSfod
dkjdksa dk Hkh ikfjfLFkfrdh; ra= esa egRoiw.kZ ;ksxnku gksrk gSA cfYd ;w dgas
fd nksuksa gh dkjd ,d-nwljs ds iwjd gaSA bu nksuksa dkjdksa esa ls fdlh dkjd
dh ek=k de ;k T;knk gksus ij i;kZoj.k ij izfrdwy izHkko iM+rk gSA

mijksDr o.kZu ls Li"V gS fd tSo-Hkw-jklk;fud pØ ds dkj.k ghA inkFkksZ]
[kfut rRoksa dk pØhdj.k gksrk jgrk gS ftlls izÑfr esa bu rRoksa dk larqyu
cuk jgrk gSA

mijksDr o.kZu ls Li"V gS fd vtSfod dkjdksa dh ikfjfLFkfrdh; ra= esa
egRoiw.kZ Hkwfedk gSA D;ksafd okrkoj.k ,oa thoksa ds chp bu dkjdksa dk ?kfu"B
laca/k gksrk gSA

1-24 eq[; 'kCnkoyh (Key Terminology)

 lef"V% tula[;k

 J-vkdkj doZ% tula[;k 'kwU; ls ,dne rsth ls c<rh gS vkSj blds
ckn vpkud :d tkrh gSA

 S-Shape doZ% tu tula[;k igys Nhns ckj esa rsth ls c<+rh gS vkSJ
var esa /khjs-/khjs :d tkrh gSaA

 Ecology 'kCn% Oikos & vkokl] Logus & v/;;u djukA

Hkkjrh; ikfjfLFkrh oSKkfud dk uke & izksQslj vkj- feJk

 flubdksykWth% fdlh leqnk; dk ikfjfLFkfrd v/;;u djukA

 thokse ikfjfLFkrhdh% leqnk;ksa ds e/; ikjLifjd laca/kks ds v/;;uA

 Lo%ikfjfLFkrhdh% fdlh O;fDrxr tho ;k tkfr dk v/;;u djukA

 bdksykWth% ikfjfLFkfrdh; ra= dh bdkbZ gSA

 isfy;ksbdksykWth% thok’e ikfjfLFkfrdhA

 lgHkksftrk% lkFk-LkkFk Hkkstu djus dh izof̀Ùk

 ijHk{k.k% nwljs tUrq dks ekj dj [kkus dh izo`fÙk

 lh,uheksu% lhys.VªVk la?k lnL; dk thuA

 fu"d"kZ% ifj.kke ¼ifj.kke ;k fjtYV½
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1-25 Lo-ewY;kadu iz’u ,oa vH;kl (Self Assessment
Questions and Exercises)

y?kq mÙkjh; iz'u (Short Answer Type Questions)

1- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,&

(1) Loiks"kh ?kVdA

(2) fo’keiks"kh ?kVdA

(3) vthoh; ?kVdA

(4) thoh; ?kVdA

(5) mRikndA

(6) miHkksDrkA

(7) pjkxkg ikfjfLFkrhdh; ra=A

(8) ikfjfLFkfrd ra= dk lajpukRed fp=A

2- fdUgh nks ij laf{kIr fVIi.kh fyf[k,&

(1) leqnzh ikfjfLFkfrd ra=A

(2) thokse ikfjfLFkrhd ra=A

(3) ou ikfjfLFkfrd ra=A

3- ikfjfLFkfrdh dh ifjHkk"kk nhft,A

4- ikfjfLFkfrdh dh vk/kqfud vo/kkj.kk dk o.kZu dhft,A

5- ikfjfLFkfrdh ds mi;ksx ds {ks=ksa dk o.kZu dhft,A

6- ikfjfLFkfrdh ls vki D;k le>rs gSa\

7- ikfjfLFkfrdh dh 'kCnkoyh dk mYys[k dhft,A

8- ikfjfLFkfrd ra= ls vki D;k le>rs gSa\

9- ikfjfLFkfrdh ds fofHkUu lgHkkxksa dk o.kZu dhft,A

10- ikfjfLFkfrdh ds v/;;u ds egRo dk mYys[k dhft,A

11- fuEufyf[kr esa vUrj Li"V dhft,A

(i) LFkyÑfrd dkjd vkSj ènh; dkjd

(ii) tyh; dkjd ,oa ih,p (pH) dkjd

(iii) ènh; ,oa xq:Roh; dkjdA

(iv) jklk;fud dkjd vkSj ènk dkjd

12- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,

(i) rki] (ii) ty]

(iii) izdk'k] (iv) ènk]
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(v) vknzZrk] (vi) nkc]

(vii) xq:Ro (viii) pH

(ix) ok;qe.My (x) izokgA

13- laf{kIr fVIi.kh fyf[k,

(i) izfrthforkA

(ii) lgthfork

(iii) fojks/k (Antagonism)

(iv) lkekftd laxBuA

(v) izfrLi/kkZ

(vi) lgksidkfjrk

(vii) lgHkksftrkA

(viii) ijHk{k.k

(ix) ijthfork

(x) iks"kd

(xi) izfr;ksfxrk

14- vUrj Li"V dhft,A

(i) lgksidkfjrk vkSj lgHkksftrkA

(ii) ijHkf{krk vkSj ijthfork

(iii) ijthoh vkSj ijiks"kh

(iv) fodYih vkSj vfodYih ijthohA

15- ekSfyd lg;ksx ls vki D;k le>rs gSa\

16- ikfjfLFkfrd ra= esa ÅtkZ ds izokg dk o.kZu dhft,A

17- LFkyh; ikfjfLFkfrd ra= esa [kk| tky dk fooj.k nhft,A

18- ikfjfLFkfrd ra= ds ?kVdksa dk o.kZu dhft,A

19- ikfjfLFkfrd fijkfeM+ dk fooj.k fy[k,A

20- ^bdksra= ds dk;Z* ij fVIi.kh fyf[k,A

21- [kk| J̀a[kyk ij fVIi.kh fyf[k,A

22- ÅtkZ izokg ij fVIi.kh fyf[k,A

23- izfr;ksfxrk ij fVIi.kh fyf[k,A

24- LoPN tyh; ikfjfLFkfrd ra= ij fVIi.kh fyf[k,A

25- ikfjfLFkfrd ra= ij fVIi.kh fyf[k,A

26- cSDVhfj;y fMdkEiksft'ku ij fVIi.kh fyf[k,A
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27- ,uthZ ,oa ck;ks ekl ds fijkfeM+ ij fVIi.kh fyf[k,A

28- Pkjkxkg ikfjfLFkfrd ra= dk o.kZu dhft,A

29- bdksra= ds thou ?kVd dk o.kZu dhft,A

30- izÑfr esa ukbVªkstu pØ dk o.kZu dhft,A

31- QkWLQksjl pØ ij fVIi.kh fyf[k,A

32- tSo-Hkw-jklk;fud pØksa ds xSlh; izdkj ij fVIi.kh fyf[k,A

33- dkcZu MkbvkWDlkbM pØ ij fVIi.kh fyf[k,A

34- vkDlhtu pØ ij fVIi.kh fyf[k,A

35- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,A

1- dkcZu pØ 2- ukbVªkstu pØ

3- QkWLQksjl pØ 4- vkWDlhtu pØ-

5- ukbVªkstu Lokaxhdj.k 6- veksuhdj.k

36- fuEufyf[kr esa vUrj crkb, &

(1) tuu {kerk ,oa mRikndrk

(2) tUe-nj ,oa èR;w-nj

(3) cfgizZokl ,oa vUr izokl

(4) thola[;k izlkj ¼lef"V izdh.kZu½ ,oa thola[;k forj.k

37- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,

(1) lef"V ?kuRo

(2) tho ogu {kerk (Carrying Capacity)

(3) tUenj

(4) èR;qnj

(5) thola[;k izlkj

(6) thola[;k fu;U=.k

fn?kZ mRrjh; iz’u (Long Answer Type Questions)

1- ikfjfLFkfrdh; ra= ds eq[; ?kVdksa dk o.kZu dhft,A

tyk'k; ikfjfLFkfrdh; ra= dk foLr̀r o.kZu dhft,A

2- ikfjfLFkfrdh; ra= dh ifjHkk"kk,¡ fyf[k, ,oa pjkxkg ikfjfLFkfrdh; ra=
dk foLr̀r o.kZu dhft,A

3- ikfjfLFkrhdh ds tSfod dkjdksa dk o.kZu dhft,A

4- ikfjfLFkfrdh dh lkekU; vo/kkj.kkvksa dk o.kZu dhft,A



fVIi.kh

ikfjfLFkfrdh; ra= dh
vk/kkjHkwr vo/kkj.kk,¡aaa

Lo-vf/kxe
ikB~; lkexzh 151

5- e#LFkyh; ikfjfLFkfrd ra= dk o.kZu dhft,A

6- ikfjfLFkfrdh ls vki D;k le>rs gSa\ ikfjfLFkfrdh ds fofHkUu lgHkkxksa
dk o.kZu dhft,A

7- okrkoj.k D;k gSa\ blds fofHkUu dkjdksa ds uke fyf[k, rFkk tyok;q
lEcfU/kr dkjdksa dk o.kZu dhft,A

8- ikfjfLFkfrdh dh ifjHkk"kk nhft,A ikfjfLFkfrdh ds egRo ,oa mi;ksx dk
o.kZu dhft,A

9- ikfjfLFkfrdh dh vo/kkj.kk ,oa lgHkkxksa dk o.kZu dhft,A

10- ikfjfLFkfrd ra= esa izdk'k fdl izdkj ls ykHkdkjh dkjd dk dk;Z
djrk gS\

11- ty ds tUrqvksa ij izR;{k vkSj vizR;{k izHkkoksa dk o.kZu dhft,A

12- okrkoj.k fdls dgrs gSa\ muds fofHkUu dkjdksa dk laf{kIr o.kZu dhft,A

13- tUrqvksa ij rkieku ds ikfjfLFkfrdh izHkkoksa dk mYys[k dhft,A

14- okrkoj.k ds HkkSfrd dkjdksa ds uke crkb,A ;s dkjd izkf.k;ksa dks fdl
izdkj izHkkfor djrs gSa\

15- ènk dh lajpuk] izdkj rFkk jklk;fud izÑfr dk mYys[k dhft,A
blds thoksa ij izHkko dk o.kZu dhft,A

16- vtSfod dkjdksa ij fuca/k fy[kksA

17- vUrjtkrh; lEcU/kksa ds izdkj crkb,A lgthfork dk foLrkj ls o.kZu
dhft,A

18- ijthfork fdls dgrs gSa\ ijthfork ds fofHkUu fcUnqvksa dk o.kZu
dhft,A

19- ijHkf{krk fdls dgrs gSa\ le>kb,A

20- tSoh; dkjdksa dk o.kZu dhft,A ijthfork ,oa lgthfork esa vUrj
Li’V dhft,A

21- [kk| J̀a[kyk dh ifjHkk"kk,¡ blesa egRoiw.kZ izdk'k Mkfy,A

22- vtSfod rFkk tSfod dk;Z D;k gSa\ la{ksi esa o.kZu dhft,A

23- fdlh bdksflLVe esa ÅtkZ izokg dk mYys[k dhft,A

24- [kk| J̀a[kyk D;k gS\ fdlh LFkkuh; leqnk; esa [kk| ekyk dk mYys[k
dhft,A

25- LoPN tyh; ikfjfLFkfrd ra= dh jpuk dk o.kZu dhft,A

26- ikfjfLFkfrd ra= ls vki D;k le>rs gSa\ bl ra= ds fofHkUu ?kVdksa dk
mnkgj.k lfgr o.kZu dhft,A

27- [kk| J̀a[kyk fdls dgrs gSa\ mnkgj.k lfgr bldk o.kZu dhft,A
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28- bdksflLVe D;k gSa\ bdksflLVe ds tSfod dkjdksa dk o.kZu dhft,A

29- LoPN tyh; rky ¼ikSaM½ bdksra= dk mnkgj.k ysrs gq, bdks ra=
ds ?kVdksa dk o.kZu dhft,A

30- LFkyh; ikfjfLFkfrdh ra= dk o.kZu dhft,A

31- ikfjfLFkfrd ra= D;k gS\ tyk'k; ds ikfjfLFkfrdh; ra= dk o.kZu
dhft,A

32- ikfjfLFkfrd fijkfeM+ D;k gSa\ fofHkUu izdkj ds fijkfeM~ dk o.kZu
dhft,A

33- ikfjfLFkfrd ra= dh ifjHkk"kk nhft, rFkk pjkxkg ds ikfjfLFkfrd ra=
dk o.kZu dhft,A

34- ikfjfLFkfrd ra= ij ,d fucU/k fyf[k,A

35- bdksra= ds ?kVdksa dk o.kZu dhft,A fdlh bdksra= esa ÅtkZ izokg dks
iznf'kZr dhft,A

36- vtSfod vkSj tSfod dkjd D;k gSa\ vtSfod dkjdksa dk foLrkjiwoZd
o.kZu dhft,A

37- thola[;k ikfjfLFkfrdh ds fofHkUu igyqvksa dk fooj.k nhft,A

38- fofHkUu i;kZoj.kh; dkjdksa dk o.kZu dhft,] tks fd fdlh ds thou dks
izHkkfor djrs gSaA

39- ikfjfLFkfrd ra= eas gksus okys pØksa fo'ks"kdj dkcZu pØ dk o.kZu
dhft,A

40- ukbVªkstu pØ ds ckjs esa foLrkj ls o.kZu dhft,A

41- xSlh; pØ o volknh pØksa esa mnkgj.k& lfgr vUrj Li"V dhft,A

42- thoe.My ls D;k vfHkizk; gS\ ukbVªkstu pØ dks le>kb,A

43- tho e.My D;k gS\ ukbVªkstu ,oa QkWLQksjl pØ dk o.kZu dhft,A

44- ikWiqys'ku D;k gS\ ifjHkk"khr djas blds izeq[k y{k.k ,oa bldks izHkkfor
djus okys dkjdksa dk o.kZu dhft,A

45- thoLak[;k fu;eu ij ys[k fy[kksA

46- lef"V ?kuRo fdls dgrs gSa\ bldh x.kuk djus okyh fofHkUu fof/k;ksa
dk o.kZu dfj,A

47- ^lef"V* 'kCn dk vFkZ Li"V dhft,A lef"V dh eq[; fo'ks"krkvksa dk
mYys[k djksA

48- thola[;k ds fofHkUu y{k.kksa dk la{ksi esa o.kZu dfj,A

49- thola[;k ;k lef"V ds ?kuRo ds fu;eu ds dkjdksa dks of.kZr dhft,A



fVIi.kh

ikfjfLFkfrdh; ra= dh
vk/kkjHkwr vo/kkj.kk,¡aaa

Lo-vf/kxe
ikB~; lkexzh 153

50- èR;q nj o tUe nj dk lef"V ;k thola[;k ij izHkko crkrs gq,
fofHkUu fijkfeMksa dk o.kZu dhft,A

51- thola[;k izlkj (Distribution) vFkok lef"V izdh.kZu (Dispersal) rFkk
lef"V ifj{ksi.k esa Hksn crkrs gq, muls gksus okys lef"V ifjorZuksa dks
crkb,A

52- thola[;k of̀) #i (Growth form) ds izdkj vkSj mudh izkoLFkkvksa dks
la{ksi esa le>kb,A

53- tho la[;k fu;U=.k ds dkjdksa ij izdk'k Mkfy,A

1-26 lgk;d ikB~; lkexzh (Suggested Readings)

1. Fundamental of Ecology by – E.P. Odum & G.W. Barret.

2. Ecology and Applied Zoology by – S.M. Saxena & Mukesh Dixit.

3. Unified text book Zoology by – J.K. Awasthi.

4. Ecology and Applied Zoology by – Shivesh Pratap Singh & H.N.
Baijal.

5. A Text book of Applied Zoology of Apiculture, Sericulture, and
their Pest control by – Pradip V. Jabde.

6. Aquaculture by – N. Arumugam.

7. Wild Life in Central India by – S.K. Tiwari.

8. Fish and Fisheries of India by – Jhingaran.

9. Fresh water Aquaculture by – R.S. Rath.

10. Ecology and Environmental Biology by – Pranav Kumar.

11. Ecology and Applied Zoology by – Himalaya Publication House.
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bdkbZ 2 vkokl ikfjfLFkfrdh

(Habitat Ecology)

Lakjpuk (Structure)
2-0 ifjp;
2-1 mÌs';
2-2 LoPN tyh; vkokl

2-2-1 ijklj.k fu;eu
2-2-2 fLFkj LoPN tyh; vkokl
2-2-3 rkykc ds tho&lewg
2-2-4 >hy dk {ks=h;dj.k

2-2-4-1 thoh; ?kVd
2-2-4-2 >hyksa dk oxhZdj.k
2-2-4-3 dPN ,oa vuwi

2-3 ysfUVd vkokl dh fo'ks"krk,¡ ,oa vuqdwyrk,¡
2-3-1 xfreku tyh; vkokl
2-3-2 LoPN & tyh; vuqdwyu

2-4 LFkyh; vkokl
2-4-1 ck;ksEl
2-4-2 e:LFky

2-4-2-1 e:LFkyh; tyok;q
2-4-2-2 e:LFkyh; izkf.k;ksa ds vuqdwyu

2-5 leqnzh; vkokl
2-5-1 leqnzh; vkokl&LFkku dh fo”ks"krk,¡
2-5-2 leqnz ds fofHkUu {ks=
2-5-3 osykiorhZ {ks= dh ikfjfLFkfrdh
2-5-4 egklkxjh; {ks= leqnk; ;k thotkr

2-5-4-1 lqizdkf”kr {ks=
2-5-4-2 vizdkf”kr {ks=

2-5-5 osykiorhZ izns”k dk thotkr
2-5-5-1 Iyod ;k IySadVkWu
2-5-5-2 Iyodh; vuqdwyu
2-5-5-3 rj.kd ;k usdVkWu
2-5-5-4 rj.kdh; thotkr
2-5-5-5 rj.kdh; vuqdwyu

2-6 furyLFk {ks= dh ikfjfLFkfrdh
2-6-1 osykapyh {ks=

2-6-1-1 lqosykapyh {ks=
2-6-1-2 lqosykapyh {ks= dk thotkr
2-6-1-3 lqosykapyh {ks= ds izkf.k;ksa esa vuqdwyu
2-6-1-4 miosykapyh {ks=
2-6-1-5 vuqdqyu

2-6-2 xgjs leqnzh {ks= dh ikfjfLFkfrdh
2-6-2-1 xgjs lkeqfnzd vuqdwyu

2-7 ,QksfVd {ks=
2-7-1 ,schly vkokl dh fo”ks"krk,¡
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2-8 osyklaxe ;k bLPkqjkbu ty
2-8-1 osyklaxeksa dk oxhZdj.k
2-8-2 osyklaxeksa ds izk.khtkr
2-8-3 osyklaxe & fuokfl;ksa ds vuqdwyu

2-9 eSaXkzkso lkgp;Z
2-10 Hkkjr ds ikfjfLFkfrdh; {ks=

2-10-1 fgeky; ioZr rU=
2-10-1-1 iwohZ fgeky;

2-10-2 izk;}hih; Hkkjrh; mi&izns”k
2-10-2-1 izk;}hi Hkkjr
2-10-2-2 Hkkjrh; e:LFky

2-10-3 m".k dfVcU/kh; o"kkZ ou izns”k
2-10-4 vaneku vkSj fudksckj }hi lewg
2-10-5 lqUnjcu ds eSxzkso vuwi

2-11 izkÑfrd lalk/ku ,oa mudk laj{k.k
2-11-1 izkÑfrd lalk/ku

2-11-1-1 mi;ksfxrk dh fujUrjrk ds vk/kkj ij lalk/kuksa dk oxhZdj.k
2-11-1-2 mRifRr ds vk/kkj ij lalk/kuksa dk oxhZdj.k

2-11-2 laj{k.k
2-11-3 tSfod fofo/krk
2-11-4 ou

2-11-4-1 ou vkPNknu
2-11-4-2 ouksa dk egRo
2-11-4-3 ouksa dk fouk'k
2-11-4-4 ou laj{k.k
2-11-4-5 ou laj{k.k ds mik;

2-11-5 ènk laj{k.k
2-11-5-1 ènzk laj{k.k ds mik;

2-11-6 ty
2-11-6-1 ty laj{k.k
2-11-6-2 ty lao/kZu

2-11-7 [kfut lalk/ku

2-12 viuh Áxfr tk¡fp, Á'uksa ds mÙkj
2-13 Lkkjka'k
2-14 eq[; 'kCnkoyh
2-15 Lo-ewY;kadu iz'u ,oa vH;kl
2-16 lgk;d ikB~; lkexzh

2-0 ifjp; (Introduction)

vkokl&LFkku (Habitat)& vkokl ,d fof”k"V LFkku gS] tgk¡ tUrq vkSj
ouLifr;k¡ ik;h tkrh gSa rFkk o`f) djrh gSaA

DyhesUV vkSj “kSyQksM (Clement and Shelford) ds vuqlkj] ßvkokl
okLro esa HkkSfrd vkSj jklk;fud ifjfLFkfr;ksa] tSls& v/k%Lrj (Substratum)]
LFkku (Space) rFkk tyok;q dk ,d fof”k’V leqPp gS] tks fdlh leqnk;
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(Community) ;k ,d Lih”kht dh thola[;k ds ifjos”k ;k vkl&ikl ds
i;kZoj.k dk fuekZ.k djrk gSAÞ

,YVu ¼Elton, 1949½ ds vuqlkj] ßvkokl og {ks= gSa] tks Hkw&vkÑfr dh
nf̀’V ls leku tUrqvksa] ouLifr;ksa] tyok;q rFkk vU; xq.kksa esa lekurk j[krk
gSA

mi;qZDr vk/kkj ij i`Foh dks eq[; :Ik ls fuEu rhu vkoklksa esa foHksfnr
fd;k x;k gSA

(1) LoPN tyh; vkokl (2) leqnzh; vkokl vkSj (3) LFkyh; vkokl

vkokl ds v/;;u ds nf̀’Vdks.k ls] vkoklksa ds fof”k’V y{k.k] muds
miHkksx] laxBu] muesa fuokl djus okys tho] thoksa ds ikfjfLFkfrdh; dk;Z]
eq[; mRiknd] miHkksDrk] fo?kVd (Decomposer) vkfn lfEefyr gSaA

LFkyh; vkokl ds izeq[k dkj.k okrkoj.kh; dkjd gksrs gSa tks HkkSfrd]
tSfod ,oa ekSleh fdlh Hkh izdkj ds gks ldrs gSaA bu dkjdksa dh ikjLifjd
fØ;kvksa ds QyLo:i fofHkUu ikfjfLFkfrd fLFkfr;k¡ mRiUu gksrh gSa vkSj
fHkUu&fHkUu izdkj ds LFkyh; {ks=ksa dk fuekZ.k gksrk gSaA

LFkyh; vkokl dh fo’ks"krk,¡ (Characteristics of Terrestrial
Habitat)

1- LFkyh; okrkoj.k esa rkih; ifjorZu (Temperature variation) vf/kd
izHkkoh gksrk gSA

2- LFkyh; vkokl esa e`nk dh viuh fof”k’V Hkwfedk gksrh gSA e`nk dh
HkkSfrd ,oa jklk;fud izÑfr thoksa ds izlkj dks izHkfor djrh gSA ;g
vkokl vlrr~ gksrk gSa] vr% thoksa ds LorU= fopj.k esa HkkSxksfyd
vojks/k (Geographical barriers) ck/kk mRiUu djrs gSaA

3- LFkyh; vkokl esa ueh (Moisture) ,d lhekdkjh dkjd dk dk;Z djrh
gSaA LFkyh; thoksa esa futZyhdj.k (Dehydration) ,d izHkkoh leL;k gSa]
D;ksafd ;s tho tyh; tUrqvksa dh rjg ty ds vfojr lEidZ esa ugha
jgrs] vfirq ikniksa eas ok’iksRltZu (Transpiration) ,oa tUrqvksa esa
ok’Ikhdj.k (Evaporation) }kjk ty dk Úgkl gksrk jgrk gSA bls jksdus
ds fy, LFkyh; tUrqvksa esa vuqdwyu gksuk vko”;d gSaA

4- izdk”k dk L=ksr lw;Z gSA lw;Z dk izdk”k n”̀; ,oa vn`”; fdj.kksa ls
feydj cuk gksrk gSA lw;Z dk izdk”k ikS/ks dh izdk”k & la”ys’kh fØ;kvksa
ds fy, vko”;d gksrk gS vFkkZr~ ;g ikS/kksaa dh o`f) ds fy, vko”;d gS
vkSj ikS/ks :ih mRiknd vkgkj J`a[kyk dk vk/kkj cukrs gSaA izdk”k dh
lgk;rk ls Lruh tUrq foVkfeu Mh dk fuekZ.k djrs gSaA
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5- ok;q ds rhoz ,oa lrr~ cgko ds dkj.k LFkyh; okrkoj.k esa
vkWDlhtu ,oa dkcZu MkbvkWDlkbM dh ,d fuf”pr ek=k lHkh txg
lnk mifLFkr jgrh gSaA

lalkj dk lcls foLr`r izkÑfrd fuokl leqnzksa vkSj egklkxjksa eas gSaA
buesa vusd leqnk; fuokl djrs gSA i`Foh dk yxHkx rhu pkSFkkbZ
Hkkx ,d&nwljs ls tqM+s leqnzksa vkSj egklkxjksa dss uhps Mwck gqvk gSA leqnz dh
izeq[k fof”k’Vrk,¡ fuEu gSa&

1- fofHkUu LFkkuksa ij xgjkbZ (Depth)] rkieku (Temperature) rFkk
[kkjsiu (Salinity) vkfn dh fHkUurk gksrh gSa blfy, lewpk leqnzh;
vkokl vusd {ks=ksa esa foHkkftr gksrk gSaA

2- leqnzh; vkokl ikfjfLFkfrdh& oSKkfudksa ds fy, vusdksa vU; dkj.kksa
ls Hkh vfr jkspd gSA fo”o ds lcls vf/kd lw{e rFkk Hkkjh&Hkjde]
“kfDr”kkyh vkSj fofHkUu Lo:Ik okys foLr`r tUrqvksa dk fuokl leqnz esa
gh gksrk gSA

3- egklkxjksa vkSj leqnzksa eas Tokj& HkkVk dh fujUrj izfØ;k gksuk ,d
vuks[kk y{k.k gSa] ftlesa ty lrg ls mBdj Tokj dk :Ik ys ysrk
gS ,oa vklikl ds rVh; HkwHkkx dks <¡d ysrk gS vkSj rRi”pkr yxHkx
fuf”pr vUrjky ds ckn okil iqu% lrg ij ykSV tkrk gSA okil ty
fxjus dks HkkVk ;k mrkj dgrs gSaA ;g izkÑfrd fØ;k leqnzh; fuokl
dh lhekvksa vkSj lkeqnkf;d fuokl nksuksa dks izHkkfor djrh gSA

fofHkUu leqnzh; leqnk; dks foLrkj ls le>us ls igys ;g vko”;d gS
fd leqnzh; fuokl dh :ijs[kk dk Hkh laf{kIr Kku izkIr fd;k tk;sA

Hkkjr fuEufyf[kr rhu ikfjfLFkfrdh; miizns”kksa esa foHkkftr gSa&

¼1½ fgeky; ioZr rU= ¼Himalayan Mountain System½& bu izns”kksa esa
leqnz ry ls Å¡pkbZ rFkk iwoZ&if”pe esa fofHkUurk,¡ gksrh gSA fof”k’V
izkf.ktkr vkSj ouLifrtkr ds vuqlkj blesa rhu fuEu mitksu
(Subzone½ gksrs gSa&

¼da½ fgeky; dk igkM+h {ks=& rjkbZ ¼Himalaya Foothills - Tarai½ ;g
d”ehj dh iwohZ lhek ls vklke rd QSyk gqvk gSA blesa fofHkUu
Å¡pkbZ dh igkfM+;ksa dh J`a[kyk,¡ gSaA

¼b½ if”peh fgeky; (Western Himalaya)& bl fgeky; esa Å¡ps
ioZr {ks= gSa] ftlesa d”ehj ls ysdj yík[k rFkk dqek;w¡ dh ioZr
pksfV;k¡ vkrh gSaA

¼c½ iwohZ fgeky; ¼Eastern Himalayas)& blesa flfDde ds igkM+h
izns”k vkrs gSaA ;g iwoZ esa usQk ¼NEFA½ rd QSyk gqvk gSA

¼2½ izk;}hih; Hkkjrh; mi&izns’k ¼Peninsular-Indian Sub-
region½& ;g nf{k.k ;k MsDdu ¼Deccan½ dh Å¡ph iBkjh Hkwfe gSA ;g
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baMks&xaxk dNkj ¼Indo = Gangetic basin½ ds ck<+Ñr eSnkuksa esa QSyk
gSA if”pe dh vksj jktLFkku ds fo”kky Fkkj e:Fky blesa lfEefyr gSaA

¼3½ m".k dfVcU/kh; lnkgfjr ou ;k bUMks&eyk;u mi&izns’k
¼Tropical Evergreen Forests or Indo-Malayan sub-region½& ;g
mPp o’kkZ okyk izns”k gSA blesa mRrjh iwoZ Hkkjr vkSj nf{k.k esa
if”peh ?kkV rFkk ekykckj rV Hkh lfEefyr gSaA

orZeku esa tula[;k ds vU/kk/kqU/k o`f) ds dkj.k i;kZoj.k ,oa izkÑfrd
tho] tUrqvksa] isM&ikS/kksa ds fy, gkfudkjd gS D;ksaafd] ekuo tula[;k dh lrr~
foLQksVd o`f) us ekuoksa dks mudh lkekU; LFkkuh; lhekvksa dh vis{kk i`Foh
dh vfUre lhekvksa ds ckjs esa lkspus dks ck/; dj fn;k gSA FkkWel ekYFkl
¼Thomas Malthus½ us rks 1798 esa gh viuh jpuk ‘Essay on Population’ esa
Hkfo’;ok.kh dj nh Fkh fd ekuo tula[;k viuh Hkkstu vkiwfrZ dh rqyuk esa
dgha vf/kd rhozrk ls o`f) djsaxhA vc rks ;g fcYdqy Li’V gks x;k gS fd
i`Foh ek= ,d fo”kky vUrfj{k ;ku gS ftldh mRikndrk ,o iznw"kdksa dk
lkeuk djus ds izfr viuh lqfuf”pr lhek,¡ gSaA vc gekjs lkeus lcls cM+k
iz”u ;g gS fd D;k ge i`Foh ds lalk/kuksa ds rhoz fouk”k ds [krjs ds le{k gSa
vFkok iznwf’kr ty ,oa ok;q gekjs fy;s vf/kd cM+h leL;k gSA

2-1 mÌs’; (Objectives)

vkokl ifjfLFkfrdh dk v/;;u fuEufyf[kr mÌs';ksa dh iwafrZ gsrq fd;k tkrk
gS&

 vkokl ifjfLFkfrdh dk eq[; mÌs”k] isM ikS/kksa ,oa tho tUrqvksa ds
izkÑfrd vkoklksa dk cpkuk] ljaf{kr djuk rFkk fofHkUu izdkj ds
vkoklksa esa jgus okys thoksa dh vknrks ,oa LoHkko ds ckjs esa tkuukA

 tho&tkfr;ksa ds vkoklksa dks u’V gksus ls cpkuk rFkk ;g iz;kl djuk
fd buds izkÑfrd vkoklksa dks taxyksa dk fouk”k] taxyksa es vkx yxus
ls dSls cpk;k tk; vkfn dk iz;kl djukA

 tSofofo/krk dks lajf{kr djukA

 LFkyh;] tyh; ,oa leqnzh vkoklksa esa ik;s tkus okys tho tUrqvksa dk
vyx&vyx v/;;u djukA lkFk gh budh tSofofo/krk esa deh gksuss ds
dkj.kksa dk xgjkbZ ls irk yxkuk rFkk bUgs ;Fkksfpr] lgh ;k vuqdwy
le; ij dfe;ksa dks nwj djukA

 IkzkÑfrd lalk/kuksa dk de ls de nksgu djukA

 foyqIr gks jgh iztkfr;ksa ij “kh?kzrk ls lqjf{kr djus ds iz;kl djuk
izeq[k mÌs”; gksuk pkfg,A
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 iznw’k.k izkÑfrd vkinkvksa ds dkj.k ls tho&tUrqvksa ds vkoklksa esa gqbZ
deh dks o`{kkjksi.k dk;ZØe] lrr iz;kl djrs jgus pkfg,A

 taxyh isM&ikS/kksa] tho&tUrqvksa ,oa budh iztkfr;ksa dh ck<+] Hkwdai] ,oa
i;kZoj.kh; fuEuhdj.k gksus ds dkj.k Hk;Hkhr] nqyZHk] ladVxzLr iztkfr;ksa
vkfn dks cpkus ds fy, Bksl dne mBkuk ,oa mudk ikyu djuk
vkfnA

 tSofofo/krk dks cuk;s j[kuk rFkk Ñf=e fØ;kdykiksa ds dkj.k gksus okys
nq’ifj.kkeksa dks ifjyf{kr djuk ,oa ekuo iztkfr ij ,oa vU; thoksa ij
buds ?kkrd ifj.kkeksa lss fuiVus ds fy, rS;kj jgukA

 vk/kqfud thou esa euq’; dh c<rh vfregRokdka{kh izo`fRr;ksa] Hkksx foykl]
HkkSfrdokn] vU/kkuqdj.k ds dkj.k i;kZoj.k esa vlarqyu dh fLFkfr dks
iSnk dj fn;k gSA vr% Hkfo’; esa i;kZoj.k ladV dks de djus ds fy,
yksxksa dks tkx:d djuk lHkh dh uSfrd ftEesnkjh gksuk pkfg,A bl
izdkj dk fu;e lf̀tr fd;k tk;s ftldk dBksjrk ls ikyu gksA

2-2 LoPN tyh; vkokl (Fresh Water Habitat)

¼v½ LoPN tyh; vkokl (Fresh Water Habitat)& og vkokl ftlesa
eq[; :Ik ls ty gh ckgjh ,oa Hkhrjh ek/;e gksrk gSA tyh; vkokl
dgykrk gSA LoPN ty ds vkokl dh ikfjfLFkfrdh fyEuksykWth
(Limnology) dgykrh gSA bl izdkj ds vkokl dks nks Hkkxksa esa ck¡V
ldrs gSa&

1- fLFkj tyh; vkokl (Lentic habitat)& buesa rkykc] >hy]
tksgM] vuwi (Swamp) vkfn vkrs gSaA

2- xfreku tyh; vkokl (Lotic habitat)& buesa lfjrk] >juk]
unh vkfn vkrs gSaA

¼c½ LoPN tyh; vkokl dh fo’ks"krk,¡ (Characteristics of Fresh
Water Habitat)& vyo.kh; vkokl esa rkiØe (Temperature)]
VfcZfMVh (Turbidity)] foyhu xSlsa] izdk”k o Hkkstu vkfn inkFkZ
ifjorZu”khy gksrs gSaA ;fn vkWDlhtu] lw;Z dk izdk”k] dkcZu
MkbvkWDlkbM (Carbon dioxide)] ukbVªsV~l (Nitrates)] QkWLQsV~l
(Phosphates) vkfn i;kZIr ek=k esa izkIr gksrs jgs rks LoPN tyh;
vkokl esa vusd izk.kh thfor jg ldrs gSaA LoPN tyh; vkokl ds
izeq[k dkjd fuEufyf[kr gSa&

1- rkiØe (Temperature)& xgjh >hyksa o ck¡/kksa dk rkiØe
o’kZi;ZUr ,d leku jgrk gSA blds foijhr mFkys ;k de
xgjs LoPN tyh; vkoklksa dk rkiØe cnyrk jgrk gSA lrg
dk ty ryh dh vis{kk ekSle ds vuqlkj ;k rks vf/kd
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xeZ ;k vf/kd B.Mk gksrk gSA “khrdky esa rkiØe fxj tkus
ls ty&thoksa dh mikip; xfr eUn gks tkrh gS] ftlds
dkj.k mudh e`R;q gks tkrh gS vkSj thoksa dh la[;k de gks
tkrh gSA vyo.kh; ty esa vlerkih (Poikilotherms) tho
gh jgrs gSaA xfeZ;ksa dh _rq esa fLFkj ty esa fofHkUu rki lrgsa
curh gSa] ftlls ltho izHkkfor gksrs gSaA rkiØe ds ifjorZuksa
ls LoPN ty esa ifjlapj.k ,oa Lrj.k (Stratification) ds
vfHkyk{kf.kd izfr:Ik ik;s tkrs gSaA ;s tyh; thou ij izHkko
Mkyrs gSaA

2- /kkjk;sa (Currents)& cgus okys ty esa /kkjk,¡ ,d egRoiw.kZ
lhekdkjh dkjd gSaA cjlkrh ufn;ksa o ukyksa esa ty dh xfr
rst gksrh gS] tcfd cM+h ufn;ksa esa xfr eUn gksrh gSA unh
ry dh vleryrk] ry dh pkSM+kbZ] xgjkbZ }kjk xfr dk irk
yxkrs gSaA ikuh dh /kkjkvksa dh xfr dk ikuh dh xSlksa ds
forj.k ij Hkh izfrdwy izHkko iM+rk gSaA

3- izdk’k (Light)& LoPN ty esa lw;Z dk izdk”k dkQh xgjkbZ
rd igq¡prk gSaA fuyfEcr inkFkksZa ds dkj.k izdk”k dk izos”k
izk;% lhfer gks tkrk gSA lfjrkvksa (Streams) ds fo{kqC/k ikuh
dh vis{kk xgjh >hyksa esa izdk”k dkQh xgjkbZ rd izos”k dj
tkrk gSA fLFkj ty esa IySaadVkWu jkf= o eUn izdk”k esa lrg
ij vk tkrs gSa vkSj fnu esa rst izdk”k ds dkj.k xgjkbZ esa
pys tkrs gSaA

4- ’olu xSlksa dh lkUnzrk (Concentration of Respiratory
gases)& fdlh Hkh LoPN ty ds rkykc] >hy vkfn ouLifr
o izkf.ktkr dh cgqyrk ikuh esa ?kqyh vkWDlhtu (O2)] dkcZu
MkbvkWDlkbM (Carbon dioxide, CO2) dh lkUnzrk dh ek=k
ij eq[;r% fuHkZj djrh gSA vr% budh lkUnzrk;sa izk;%
lhekdkjh gksrh gSaA >hy vkSj rkykc ds ty dh rqyuk esa unh
vkSj >juksa ds ikuh (Lotic Water) esa O2 dh ek=k vf/kd
jgrh gS& >hy vkSj rkykc ds ikuh esa O2 dk Lrj nSfud
ifjorZu iznf”kZr djrk gSA ;g ifjorZu nksigj 2 cts ls “kke
5 cts rd lokZf/kd jgrk gSA tUrqvksa }kjk “olu ds fy, O2

dk mi;ksx djus vkSj tyh; ikS/ks ds }kjk QksVksflUFksfll
(Photosynthesis) esa vkWDlhtu (Oxygen) mRiUu gksrh gSA
lrg ds ikuh ,oa mFkys ikuh bl ?kqyh gqbZ vkWDlhtu }kjk
larÌr jgrs gSaA tyh; izkf.k;ksa ds fy, ;g vko”;d gksrh gSaA
ikuh dk uohuhdj.k gksrk jgs] ftlls tyh; thoksa dks “olu
ds fy, vko”;drkuqlkj vkWDlhtu fey lds dkcZu Hkh ty
esa ?kqyh jgrh gSA ;g izkf.k;ksa ,oa tyh; ikS/kksa dh esVkcksfyd
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fØ;kvksa ds fy, vkSj ykHkdkjd gksrh gSA eNyh ,oa vU;
tUrqvksa ds fy, ?kkrd gksrk gSA

dkcZu MkbvkWDlkbM (Carbon Dioxide)& tyh;
ouLifr;k¡ vkSj Iyod ikni (Phytoplankton) dks
izdk”k&la”ys’k.k ds fy, dkcZu MkbvkWDlkbM dh vko”;drk
gksrh gSA tyh; vkokl esa dkcZu MkbvkWDlkbM] “olu vkSj
izkf.k;ksa ds e`r “kjhj ds lM+u (Decomposition) }kjk mRiUu
gksrh gSA ok;qe.My ls Hkh CO2 lh/ks folj.k }kjk ty esa fey
tkrh gSA CO2 “kh?kzrk ls ty esa ?kqy tkrh gS vkSj dkcksZfud
vYe cukrh gSa&

H2O + CO2 HCO3

HCO3 dh mRifRr ls ty dk pH U;wu gksrk gSA CO2 dh dqN
ek=k dSfY”k;e] eSXuhf”k;e rFkk vU; [kfutksa ds dkcksZusV~l
vkSj ckbdkcksZusV~l ds :Ik esa ik;h tkrh gSA

dkcZu MkbvkWDlkbM dk mi;ksx tyh; ikS/ks] dadkyh; lajpuk
ds fy, tUrq vkSj cSDVhfj;k djrs gSA blls CO2 dh tyh;
ek=k de gks tkrh gSA O2 vkSj CO2 dh vfrlkUnzrk thoksa ij
fo’kSyk izHkko Mkyrh gSaA

vU; xSlsa (Other Gases)& tyh; vkokl esa tgk¡ lhost
(Sewage) dk ikuh feyk gksrk gS] ogk¡ ouLifr;ksa vkSj vU;
e`r dkcZfud inkFkksZ ds lM+us ls H2S mRiUu gksrh gS vkSj ikuh
esa fey tkrh gSA ehFksu vkSj dkcZu eksuks&vkWDlkbM Hkh thoksa
ds lM+us ls mRiUu gksrh gSA ;s nksuksa xSlsa thoksa ds fy,
vR;Ur fo'kSyh gksrh gSaA veksfu;k] lYQj MkbvkWDlkbM]
ukbVªkstu rFkk gkbMªkstu vU; xSlsa gSa] tks ty esa ?kqyh jgrh
gSaA

?kqfyr yo.k rFkk [kkjhiu (Dissolved salts and
Salinity)& LoPN ty ,d vPNk ?kksyd gSA blesa vusd
[kfutksa ds yo.k ?kqys jgrs gSaA yo.kksa dh lkUnzrk 1@5
izfr”kr ls de gksrh gSA yo.k eq[;r% ryNV (Sediments)
dh feêh ds lkFk ty esa cgdj vkrs gSa rFkk tyh; thoksa ds
e`r “kjhjksa ds lM+us ls mRiUu gksrs gSaA ?kqys gq, yo.k ikni
Iyodksa ds fy, iks’k.k dh nf̀’V ls vR;f/kd egRoiw.kZ gSa]
D;ksafd bu ouLifr;ksa dk lEidZ v/k%Lrj (Substratum) ls
ugha jgrk gS vkSj iks’k.k ds fy, bUgsa ty esa ?kqys gq, yo.k
vkSj iks’kd inkFkksZa ij gh fuHkZj jguk iM+rk gSA

ukbVªkstu] QkWLQksjl vkSj flfydkWu ds yo.k ouLifr;ksa ds
fy, vfr egRoiw.kZ gSA ukbVªsV] ukbVªkbV vkSj veksfu;k tks
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ty esa ?kqyh jgrh gSa] ikS/kksa ds iks’kd inkFkksZ dh nf̀’V ls
egRoiw.kZ gSaA ukbVªkstu inkFkZ ukbVªkstu pØ ds vUrxZr ty
esa igq¡prs gSaA

ty esa QkWLQksjl dh vYi ek=k ?kqyh jgrh gSA ;g ikni
Iyodksa }kjk ukbVªkstu ;kSfxd vkSj QkWLQksjl izkIr dj
vR;f/kd o`f) (Bloom) dj ysrs gSaA blls Cywe (Bloom) ds
ekSle esa vU; ikS/ks vkSj tUrq yxHkx lekIr ls gks tkrs gSaA

LoPN ty esa dSfY”k;e] eSXuhf”k;e] ykSg] lksfM;e] iksVSf”k;e]
eSaxuht] lYQj] ftUd vkfn ds Hkh yo.k ?kqys jgrs gSaA
dSfY”k;e lajpuk vkSj dadky ds fuekZ.k esa mi;ksxh gksrk gSa]
ykSg O2 dk okgd gSaA Qsjl lYQkbM ds :Ik esa ;g tyh;
pH dks Hkh izHkkfor djrk gSaA

2-2-1 ijklj.k fu;eu (Osmoregulation)

LoPN ty dk ijklj.k nkc de gksrk gS] bldh rqyuk esa thoksa ds “kkjhfjd
nzo dk ijklj.k nkc vf/kd gksrk gSA blds ek/;e ls ty fujUrj thoksa ds
“kjhj esa izos”k djrk jgrk gSA blls thoksa ds “kjhj ls vfrfjDr ty ckgj
fudkydj Årdh; nzo ds ijklj.k nkc dks lkekU; cukus dh leL;k cuh
jgrh gSA fofHkUu tUrq vyx&vyx vuqdwyuksa }kjk bls izkIr djrs gSaA tSls&
izksVkstksvk esa vkdaqpu”khy /kkuh (Contractile vacuole)] ,susfyMk esa usÝhfM;k
eRL; esa DyksjkbM dksf”kdk,¡ vkSj d”ks:dh esa o`Dd vkfnA

pH ;k gkbMªkstu vk;u lkUnz.k (pH or Hydrogen ion
Concentration)& LoPN ty esa pH ,d fu/kkZj.kdkjh dkjd (Determining
factor) gSA ;g LoPNtyh; thoksa dk thou rFkk thola[;k dks izHkkfor djrk
gSA LoPN ty dk pH okf’kZd _rqvksa (Seasons) ds vuqlkj cnyrk jgrk gSA
lrgh ty Lrj dk pH xgjkbZ okys ty Lrjksa ls fHkUu jgrk gSA ;|fi
tUrqvksa ds fy, pH ifjlj (Range) fof”k’V gksrk gS] fQj Hkh mPp dksfV ds
tUrq gh] tSls& eRL; pH ifjorZuksa ds izfr “kh?kz vuqfØ;k O;Dr djrs gaSA U;wu
dksV ds tUrq vuqfØ;k “kh?kzrk ls O;Dr ugha djrs gSaA

2-2-2 fLFkj LoPN tyh; vkokl (Lentic Habitat)

fLFkj LoPN tyh; vkokl esa fLFkj LoPN ty ls Hkjh lHkh LFkykÑfr;k¡ vkrh
gS] tSls& rkykc] >hy] nyny] vuwi (swamp) ty ls Hkjs pjkxkg vkfnA

rkykc (Ponds)

rkykc ds y{k.k& rkykc LoPN ty ds LFkk;h Hk.Mkj gS] ftuesa >hy dh
vis{kk ty dh ek=k de gksrh gSA rkykcksa esa ikuh izk;% “kkUr gksrk gSA de
xgjkbZ ,oa “kkUr izÑfr ds dkj.k tyh; ouLifr buesa cgqrk;r ls gksrh gSA
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buesa eq[;r% fyVksjy (Litoral) izns”k gksrk gS rFkk fyeusfVd (Limnetic) o
izksQ.My (Profundal) izns”k ;k rks vYifodflr gksrs gSa ;k gksrs gh ugha gSA

rkykcksa dk oxhZdj.k (Classification of Ponds)& rkykc fuEu
izdkj ds gksrs gSa&

(i) cM+h >hyksa ls cus rkykc] (ii) os rkykc] ftudk >hyksa ls dksbZ lEcU/k
ugha gksrk] rFkk (iii) Ñf=e rkykcA

ekSleh vof/k ds vk/kkj ij rkykc nks izdkj ds gksrs gSa&

1- LFkk;h rkykc (Permanent ponds)& os rkykc] ftuesa o’kZi;ZUr ikuh Hkjk
jgrk gSa] LFkk;h rkykc dgykrs gSaA

2- vLFkk;h rkykc (Temporary ponds) & os rkykc] tks o’kZ esa FkksM+s&cgqr
le; ds fy, lw[ks jgrs gSa] vLFkk;h rkykc dgykrs gSaA bu rkykcksa ds izk.kh
“kq’d vof/k esa ftUnk jgus ds fy, ,d MkWesZaV (Dormant) voLFkk ls xqtjrs gSaA
Qs;jh fJEIl (Fairy Shrimps) ds v.Ms “kq’d feêh esa dbZ eghuksa rd ftUnk
jgrs gSaA budk fodkl “khr _rq esa gksrk gSA bu izkf.k;ksa esa iztuu clUr _rq
esa gksrk gSA

fp= Ø- 2-1% ,d tyk’k; esa rki Lrjhdj.k
(Thermal Stratification in a pond)

2-2-3 rkykc ds tho&lewg (Biota of Ponds)

(a) mRiknd& rkykcksa esa fuEu izdkj ds mRiknd ik;s tkrs gSa&

(i) ikniIyod& izeq[k ikniIyod& ;wXyhuk (Euglena)]
ekbØksflfLVl (Microcystis)] esyksfljk (Melosira)] ;wMksjkbuk
(Eudorina)] okWyokWDl (Volvox)] fljsf”k;e (Ceratium)]
DyksLVhfj;e (Closterium)] vkWlhysVksfj;k (Oscillatoria)] vkfnA
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(ii) fdukjs ij ik;s tkus okys fuxZr (Emerged) ikS/ks& bl
izdkj ds izeq[k ikni & tsfl;k (Jussia)] ,dksjl (Acorus)]
ÝsekbV~l (Phramites)] vkbiksfe;k (Ipomoea)] VkbQk (Typha)]
vkfn gSA

(iii) rUrq:ih 'kSoky& ;s ÅMksxksfu;e (Oedogonium)] dkjk
(Chara)] fuVSyk (Nitella)] Likbjksxkbjk (Spirogyra)] vkfn gSaA

(iv) fueXu (Submerged) ikS/ks& ;s usvkl (Naias)] ;wVhdqysfj;k
(Utricularia)] fljsVksQkbye (Ceratophylum)] osfyLusfj;k
(Vallisneria)] iksVseksXksVu (Potamogeton) vkfn gSaA

¼v½ cfgLry ij Iyoeku ikS/ks& ;s ysEuk (Lemna)] bdkWfuZ;k
(Echormia)] okfYQ;k (Wolffia)] fifLV;k (Pistia) vkfn gSaA

(b) miHkksDrk (Consumer)& rkykcksa esa fuEu izdkj ds miHkksDrk ik;s tkrs
gSa&

izksVkstksvk (Protozoa)& ,fDVuksfÝl (Actinophrys)] ,fDVuksLQhfj;e
(Actinosphaerium)] iSjkehf”k;e (Paramecium)] LVs.Vj (Stentor)] okWfVZlsyk
(Vorticella)] ;wXyhuk (Euglena)] gsfyvksthvUl isMksjkbuk (Heliojens
pedorina)] fM¶yqft;k (Difflugia)] vklsZyk (Arcella) vkfnA

iksfjQsjk (Porifera)& LikWfUtyk (Spongilla)A

lhysUVjsV~l (Coelenterates)& gkbMªk (Hydra)A

gsfYeUFkht (Helminthes)& Vjfcysfj;Ul] ¶ywd ykohZ] fejslhfM;k izk;%
ik;s tkrs gSaA

,susfyM~Lk (Annelids)& fg:fMusfj;k (Hirudinaria)] yfEczdqyl
(Lumbriculus)] fyfedksyk] LVªkbyksfMª;l (Strylodrius) vkfnA

vkFkkZsiksM~l (Arthropods)& chVYl (Beetles)] Mªsxu¶ykbZ
(Dragonfly)] dSfMl ¶ykbZ (Caddis fly)] eS¶ykbZ (Mayfly)] ek;ksuk (Miona)]
MSf¶u;k (Daphnia)] DysMkslhjk (Cladosera)] tyh; edM+s o ekbV~l (Aquatic
Spiders and Mites) rFkk fLkYoj ty chVy (Silver water beetle) vkfnA

ekSyLd (Molluscs)& fyfEu;k (Limnea)] ikbyk (Pila)] fofoisjk
(Vivipara) o IySuksfcZl (Planorbis) vkfnA

d’ks:dh (Vertebrates)& ySfc;ksa (Labeo)] dVyk (Catla)] flfjZfguk
(Cirihina)] ckcZl (Barbus)] eSØksiksM~l (Macropodus)] ik¡pk
(Pancha)] ,VªksIyl (Etroplus) vkfn ek¡lkgkjh eNfy;k¡A

Msfu;ks (Danio)] xsEcwfl;k ,fQful (Gambusia affinis)] jslcksjk
Msfudksfu;l (Rasbora daniconius)] dhyk (Chela)] csfjfy;l (Barilius)
vkfn dhVHk{kh eNfy;k¡A
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,sukckl (Anabas)] ,sDdksczSDl (Accobranchus)] vkWfQ;ksflQsyl
(Ophiocephalus)] DySfj;kl (Clarias) vkfn ok;q&”olu djus okyh eNfy;k¡A

Eksa<d] VsMiksy] dNq;s& usfVªDl usfVªDl (Natrix natrix)] ,fVªfVª;e
(Atritrium)] cxqys vkfn ik;s tkrs gsaA

>hysa (Lakes)& QksMZ ds vuqlkj >hy :ds gq, ikuh dh ,d jkf”k gksrh
gSA bles csflu (Basin) gksrk gSA cM+h >hy dk okrkoj.k fLFkj jgrk gSA >hyksa esa
xehZ o lnhZ dh _rq eas Å’eh; ǹf’V ls Lrfjr gks tkus dh izòfr gksrh gS vkSj bl
rjg mudh xgjkb;ks esa vkWDlhtu o rki ds forj.k esa ekSleh vkofrZrk
(Seasonal periodicity) ikbZ tkrh gSA ;g >hyksa dk egRoiw.kZ y{k.k gSaA

2-2-4 >hy dk {ks=h;dj.k (Zonation of Lake)

>hy ,oa rkykc ds ikfjfLFkfrdh rU= esa ÅtkZ dk L=ksr lw;Z dk izdk”k gSA
ikuh esa izdk”k dk izos”k ikuh ds /kq¡/kysiu (Turbidity) rFkk izdk”k dh fdj.kksa
dh vo”kks’k.k {kerk ij fuHkZj djrk gSA bl vk/kkj ij >hyksa ,oa rkykcksa dks nks
ekSfyd {ks=ksa esa foHkkftr fd;k tk ldrk gS&

1- VªksQkstsfud {ks= (Trophogenic zone)& ftlesa izdk”k la”ys’k.k izeq[k
gSA

2- VªksQksykbfVd {ks= (Tropholytic zone)& tgk¡ vi?kVu cgqr rhoz
gksrk gSA

>hyksa dh xgjkbZ ,oa izdk”k dh miyC/krk ds vk/kkj ij cM+h >hy dks
pkj ikfjfLFkfrd] izns”kksa esa ck¡V ldrs gSa&

(a) fyVksjy tksu (Littoral zone)] (b) fyEusfVd tksu (Limnetic zone)]
(c) izdk”k {kfriwfrZ {ks= ;k tksu (Light Compensation Zone) (d) izksQUMy
tksu (Profundal zone)A

(a) fyVksjy tksu (Littoral zone)& ;g >hy dk rVorhZ mFkys ty
okyk Hkkx gSaA blesa ty okys ikS/ks ik;s tkrs gSaA bl tksu esa izdk”k iwjh
xgjkbZ rd izos”k djrk gSA

(b) fyEusfVd tksu (Limnetic zone)& ;g [kqys ikuh dh og tksu gS]
ftlesa lw;Z dh jks”kuh Hkhrj rd izos”k djrh gSa] blesa ikniIyod o
izk.khIyod ik;s tkrs gSaA

(c) izdk’k {kfriwfrZ {ks= (Light Compensation zone)& izdkf”kr {ks=
vkSj izksQ.My {ks= ds chp esa ;g ,d lw{ety {ks= gSa] tks u rks
iw.kZ:is.k izdkf”kr gS vkSj u gh iw.kZ vU/kdkje; gSA ty ds bl Hkkx esa
izdk”k vkSj vU/kdkj nksuksa yxHkx leku :Ik ls fefJr gSaA
ifj.kkeLo:Ik bl {ks= esa gjs ikS/kksa dh izdk”k&la”ys’k.k vkSj “olu ds
fy, “olu xfr leku gks tkrh gS vFkkZr~ izdk”k&la”ys’k.k ls fudyh
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leLr vkWDlhtu “olu ls fudyh leLr dkcZu MkbvkWDlkbM
izdk”k&la”ys’k.k ds fy, mi;ksx esa vk tkrh gSA

(d) izksQUMy tksu (Profundal zone)& ;g tksu >hy ds ry ij ikbZ
tkrh gSA bl tksu es lw;Z dk izdk”k ugha igq¡prk gSA ;gk¡ fo’keHkksth
tho ik;s tkrs gSaA

xgjh >hyksa esa fuEu rhu rkih; izns”k curs gSa&

¼1½ ,sfifyfEu;kWu (Apilimnion)

¼2½ gkbiksfyfEu;kWu] ,oa ¼3½ FkekZsfyEu;kWuA

1- ,sfifyfEu;kWu (Apilimnion)& lrg ij ifjlapfjr gksus okyk
ty ,fifyEu;kWu dgykrk gSA ;g m’.k (Warm) ty Lrj gSA blesa
ouLifr izpqj ek=k esa ik;h tkrh gSA

2- gkbiksfyfEu;kWu (Hypolimnion)& ;g B.Ms ikuh dk fupyk Lrj gSA
bldk ikuh fLFkj gksrk gSA blesa ouLifr Hkh ik;h tkrh gSA

3- FkekZsfyfEu;kWu (Thermolimnion)& ;g ,sfifyfEu;kWu (Apilimnion) ,oa
gkbiksfyfEu;kWu (Hypolimnion)ds chp dk Lrj gSaA

fp= Ø- 2-2% >hy ;k rkykc ds fofHkUUk {ks=ksa dh dkV dk vkjs[kh; izn’kZu
(Representation of Various Zones of Areas of Lake or Pond)

2-2-4-1 thoh; ?kVd (Biotic Component)

LoPN tyh; tyk”k; esa thoh; ?kVd ds vUrxZr ik;s tkus okys thoksa dks
fuEufyf[kr rhu Jsf.k;ksa esa foHkkftr fd;k tk ldrk gSA ¼1½ mRiknd
(Producers)] ¼2½ miHkksDrk (Consumers) rFkk ¼3½ vi?kVd (Decomposers)A
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¼1½ mRiknd (Producers)

bl Js.kh ds vUrxZr tyk”k; dh fofHkUu izdkj dh gjh ouLifr;k¡ lfEefyr gS]
tSls& ikniIyod] rUrqe; “kSoky] Iyoeku ikS/ks] tyfueXu ikS/ks rFkk rVh; ,oa
fuxZr ikS/ksA

(i) ikniIyod (Phytoplankton)& ;s vR;Ur lw{e rSjus okys ikS/ks
gSa tks tyk”k; ds mu lHkh Hkkxksa esa ik;s tkrs gSa] tgk¡ izdk”k
igq¡prk gSA buesa ls vf/kdka”k “kSoky (Algae) gSa] budh vf/kdrk
gksus ij ty dk jax gjk izrhr gksrk gSA

mnkgj.k& vkWlhySVksfj;k (Oscillatoria)] okWyokWDl (Volvox)]
DykWfLVª;e (Clostrium)] ,sukchuk (Anabaena)] ;wMksjkbuk
(Eudorina) vkfn A

(ii) rUrqe; ’kSoky (Filamentous algae)& blesa fofHkUu izdkj ds
“kSoky lfEefyr gSA mnkgj.k& Likbjksxkbjk (Spirogyra)] dkajk
(Chara)] ukbVsyk (Nitella)] ÅMksxksfu;e (Oedogonium) vkfnA

(iii) Iyoeku ikS/ks (Floating plants)& ;s ty dh lrg (Surface)
ij rSjus okys fofHkUu izdkj ds ikS/ks gSaA mnkgj.k& fifLV;k
(Pistia)] ysEuk (Lemna)] oksfYQ;k (Wolffia)] ,stksyk (Azolla)
bR;kfnA

fp= Ø- 2-3% vyo.kh; tyk’k; esa fuokl djus okys dqN tUrq
(Examples of Some animals which inhabit in fresh water)

(iv) ty fueXu ikS/ks (Submerged plants)& ;s tM+foghu rFkk
tM+;qDr ikS/ks gSa tks ty esa Mwcs gq, jgrs gSaA mnkgj.k&
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oSfylsusfj;k (Vallisnaria)] ;wfVªdqysfj;k (Utricularia)]
fljsVksQkbfy;e (Ceratophyllium)] gkbfMªyk (Hydrilla) bR;kfnA

rVh; rFkk fuxZr ikS/ks (Marginal and Emergent Plants)

blds vUrxZr os ikS/ks lfEefyr gSa tks tyk”k; ds rV ds lehi ik;s tkrs gSa
rFkk budk dqN Hkkx ty dh lrg ds Åij jgrk gA mnkgj.k& vkbiksfe;k
(Ipomea)] VkbQk (Typha)] twfl;k (Jussia)] ,sdksjl (Acorus) vkfnA

¼2½ miHkksDrk (Consumers)

blesa tyk”k; esa ik;s tkus okys os fofHkUu tUrq lfEefyr gSa] tks izkFkfed]
f}rh;d ,oa r̀rh;d miHkksDrk gSaA bUgsa rhu fofHkUu Jsf.k;ksa & izkf.k Iyod]
rj.kd rFkk fury esa fuEu izdkj foHkkftr fd;k tk ldrk gSA

(i) izkf.k & Iyod (Zooplankton)& ;s vR;Ur lw{e rFkk ty dh lrg
ij rSjus okys tUrq gSA mnkgj.k& ,sDVhuksfÝl (Actinophrys)] MSf¶u;k
(Daphnia) bR;kfnA

(ii) rj.kd (Nekton)& os tUrq tks vius fofHkUu mikaxks dh lgk;rk ls
ty esa lfØ; :Ik ls rSjrs gSa] blesa lfEefyr gSaA mnkgj.k& dhV]
dhV&ykosZ] es<d] eNyh vkfnA

(iii) fury tho (Benthos animals)& blesa os tUrq lfEefyr gSa] tks
tyk”k; ds ry esa jgrs gSaA mnkgj.k& ØLVsf”k;Ul
(Crustaceans)] ,susfyM~l (Annelids)] ekSyLd (Molluscs)] dhV ykosZ
(Insect-larvae)] Iysusfj;k (Planaria)] eNfy;k¡ vkfnA

¼3½ vi?kVd (Decomposers)

blds vUrxZr os tho vkrs gSa tks tfVy vi?kfVr inkFkksZ ds dqN Hkkx dks
vo”kksf’kr djds mUgsa ljy inkFkksZ esa ikfjofrZr dj nsrs gSaA buds }kjk [kfut
inkFkZ tyk”k; ds ek/;e esa iqu% okil vk tkrs gSaA buesa eq[;r% thok.kq]
dod ,oa ,DVhuksekbflVht lfEefyr gSA mnkgj.k& ,sLijftyl
(Aspergillus)] isfulhfy;e (Penicillium)] DysMksLisfj;e (Cladosporium)]
jkbtksil (Rhizopus)] ¶;wtsfj;e (Fusarium) bR;kfnA

(i) U;wLVksu (Neuston)& ;s Iykfor (Floating) tho gksrs gSa] ftuds
vUrxZr vla[; izksVkstksvk (Protozoa)] tSls& ;wXyhuk (Euglena)]
okWyokWDl (Volvox)] tyh; edM+h (Water-Spider)] chVYl (Whirling
beetles)] dbZ izdkj dh eNfy;k¡] esa<d] lsykeS.Mj (Salamanders)]
dNq, (Turtles)] tyh; liZ (Water snakes) vkfn vkrs gSaA

(ii) iSfjQkbVks (Periphyton)& ;s tho rkykc ds ?kksa?ks (Pond snails)]
MsEtsy eD[kh (Damsel fly) vkSj vkjksgh Mªxksu eD[kh (Climbing
dragon fly) ds fuEQ (Nymphs)] jkWfVQlZ (Rotifers), czk;kstksvk
(Bryozoa) vkfn gSA ;s tho ikS/kksa ds ruksa ,oa ifRr;ksa ij fpids ik;s
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tkrs gSA ry ds dhpM+ dh vf/kd xgjkbZ esa fcydkjh (Burrowing)]
vksMksusVk (Odonata) ,oa ,fQfejkWIVsjk (Ephemeroptera)] lhi
(Clams)] ,susfyMk oxZ ds tho] ?kksaxs (Snails) vkSj fMIVsjk (Dipterans)
o dkbjksuksfeM~l (Chironomids) ds fMaHkd (Larvae) ik;s tkrs gSA

lfnZ;ksa esa ,fifyfEu;kWu (Apillimnion)] gkbiksfyfEu;kWu (Hypolimnion)
ds rkiØe yxHkx leku gks tkrs gSaA fQj iwjh >hy dk ikuh ifjlapfjr gksus
yxrk gSA vkSj O2 leku :Ik ls forfjr gks tkrh gSA ;g Qky VuZ vksoj (Fall
turn over) dh “kq:vkr gSA tc >hy dh lrg ds ikuh dk rkiØe 4°C ls
de gks tkrk gS] rc ;g ikuh QSy tkrk gS vkSj te tkrk gSA vc “khr _rq
LVªSVhfQds”ku (Winter stratification) “kq: gksrk gSA clUr esa cQZ fi?kyus ij
ikuh Hkkjh gksdj ry dh vksj Mwcus yxrk gSA rc ty dk rkiØe 4°C gks
tkrk gS rks ;g fQj ls ifjlapfjr gksus yxrk gSA ;g fLiazx VuZ vksoj (Spring
turn over) dgykrk gSA

2-2-4-2 >hyksa dk oxhZdj.k (Classification of Lakes)

mRikndrk ds vk/kkj ij >hysa fuEu rhu izdkj dh gksrh gSaA

1- vkWyhxksVªksfQd ¼Oligotrophic½& ;g >hysa xgjh gksrh gSaA budk tho
leqnk; vYirk esa gksrk gSA buesa xzh"e o “khr _rq esa vkWDlhtu
¼Oxygen½ dk yxHkx leku forj.k gksrk gSA budk ikuh ikjn”kZd
gksrk gSA pH de gksrk gS ukbVªkstu o dkcZfud ?kVd de ek=k esa ik;s
tkrs gSaA Oligotrophic >hyksa dh xgjkbZ esa tho&tUrq cgqr ik;s tkrs
gSaA

2- ;wVªksfQd ¼Eutrophic½& bu >hyksa dk ty mFkyk gksrk gSA bl ty
esa dkcZfud inkFkZ QkWLQksjl o ikni Iyod izpqj ek=k esa ik;s tkrs gSaA
Iyod thola[;k esa vf/kd l?ku gksrk gSaA

3- fMLVªksfQd ¼Dystrophic½& ;s >hysa mFkyh ,oa xgjh gks ldrh gSaA ;s
Hkwjs ikuh okyh g;wfed ¼Humic½ ,oa nyny okyh >hysa gSaA bu >hyksa
ds ikuh esa g;wfed ,flM dh lkUnzrk mPp gksrh gSA vkWDlhtu de
ek=k esa gksrh gSA bu >hyksa esa izk;% dhVksa ds ykokZ ,oa dqN vxk/k tyh;
izk.kh ik;s tkrs gSaA ;s tho & tUrq de la[;k esa ik;s tkrs gSaA

2-2-4-3 dPN ,oa vuwi ¼Marsh and Swamp½

>hyksa rFkk rkykcksa ds ldjs fdukjs ds lkFk&lkFk fupys LFkkuksa ij ges”kk ikuh
Hkjk jgrk gSA ogk¡ ,sls xhys LFkku {k;h dkcZfud inkFkksZ rFkk ftles [kfut
feêh fefJr gksrh gSa] izpqj ek=k esa /kkj.k djrs gSaA le; chrus ij ouLirh
cgqr c<+rh gS rFkk lewg ,d nqljs ls vyx gks tkrs gaSA ;s xhys LFkku (Wet
lands½ dPN ,oa vuwi dgykrs gSaA
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tho&foKku dh nf̀’V ls ;g {ks= lcls /kfud leqnk;ksa esa ls gSaA fQj
Hkh ;s LFkku de iz”kaluh; gS rFkk lcls igys Hkjko ¼Filling½ ,oa Mªsust
¼Drainage½ }kjk u’V fd;s tkrs gSaA

dPp ¼Marshes½ o xhys eSnku (Wet lands) & os LFkku tgk¡ izeq[k
ouLifr ljd.Ms okyh ?kkl ¼Reeds)] ?kkl vkSj ujdV (Sedges) ds :Ik esa
ikbZ tkrh gSA nwljh vkSj vuwi (Swamps½ xhys LFkku (Wooded wet lands½
ij ik, tkrs gSaA

2-3 ysfUVd vkokl dh fo’ks"krk,¡ ,oa vuqdwyrk,¡
(Characteristics and Adaptations in Lentic
Habitat)

fdlh {ks= fo”ks’k esa lHkh >hyksa ¼izkÑfrd½ ,oa rkykcksa ds leku gh HkwxHkhZ;
mRifŸk ,oa lkekU; xq.k gksrs gSaA

1- /kkjkvks dh vuqifLFkfr ds dkj.k ty dh lrg ij jgus okys tUrqvksa
dks dkWyksuh cukus dk volj feyrk gS rFkk ok;qe.Myh; vkWDlhtu
“olu ds fy, miyC/k jgrh gSA ;s dhV vf/kdrj gsfeIVsjk (Hemiptera)
x.k ds gksrs gSaA ;s NksVs] xksykdkj] irys ,oa gYds otu ds dkj.k lrg
ij rSj ldrs gaSA Water-cricket rFkk Pond – skaters vkfn blds
mnkgj.k gSa rFkk buesa Vªsfd;k (Trachea)] LikbjsdYl (Spiracles)
ds }kjk ckgj [kqyrs gSa] tSlk fd tfVy dhVksa esa gksrk gSaA

2- lrg ds uhps ¼ftudh xgjkbZ fofHkUu izdkj ds tyksa esa fHkUu gksrh gSA½
ds {ks= tgk¡ rst izdk”k gksrk gS] vf/kd ikni feyrs gSaA bl {ks= esa
vkWDlhtu dh lkUnzrk cgqr vf/kd gksrh gSA dqN tyk”k;ksa esa ikuh dh
lrgksa ij /kkjkvksa dh izfØ;k ds dkj.k rFkk gjsa ikS/kksa }kjk izdk”k &
la”ys’ku ds dkj.k vkWDlhtu dh vf/kd ek=k miyC/k gksrh gSA bl {ks=
esa Hkkstu Hkh vf/kd ek=k esa ik;k tkrk gSa] blfy, bl {ks= esa cgqr ls
tUrq ik, tkrs gSaA dbZ tyeXu (Submerged) ikniksa ds ruksa ,oa iÙksa
ij IySuSfj;Ul (Planarians) rFkk tksad (Leech) ik;h tk ldrh gSaA

bl {ks= esa ik;s tkus okys dhVksa esa ls vf/kdka”k nks izdkj ls ok;qe.Myh;
vkWDlhtu dks “olu ds fy, ysrs gSaA

(i) 'okl&ufy;ksa ;k lkbQu (Siphons) }kjk] tks ty dh lrgh
ijrksa ls Åij ckgj fudyrh jgrh gSa rFkk

(ii) le;&le; ij lrg ij vkdj LoPN ty dks ok;q ds lkFk
fopfyr djdsA



vkokl ikfjfLFkfrdh

171

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

fp= Ø- 2-4% (A) eSxV~ ¼dhMk½ tks lkbQkWu (Siphon) }kjk 'olu&fØ;k djrk
gS] ;g uyh ikuh dh lrg rd ys tk;h tk ldrh gSA (B) ’olu uyh dk

fljk ¼vkof/kZr (Magnified)½A cky (Hair) tSlh lajpuk, ikuh dks 'olu&fNznksa esa
(Spiracles) izos’k djus ls jksdrh gSA

3- vf/kdka”k iks[kj ,oa fLFkj ty ij dhpM+ gksrh gSa] tgk¡ LFkk;h fuoklh
de gksrs gSa] D;ksafd ogk¡ Hkkstu rFkk vkWDlhtu dh deh gksrh gSA vxj
ikuh Hkyh izdkj ok;q&;qDr gks rks vDlj lhi (Unio) tks fxYl
(Gills) }kjk “olu djrs gSa] ogk¡ ij feyrs gSaA mFkys (Shallow) ty esa
ik;s tkus okys d”ks:dksa esa eNfy;k¡ gh lcls fof”k’V fuoklh gSA

4- xgjh >hyksa ds izdk”kghu {ks= esa thou vlEHko gksrk gSa] D;ksafd ogk¡
vkWDlhtu dh deh gksrh gS rFkk lhfer ek=k esa Hkkstu dsoy vijn
(Detritus) d.kksa ds :Ik esa ty ds Åijh lrgksa ds uhps vkrk gSA bl
{ks= ds izeq[k fuoklh dk;jksuksel (Chironomus) tkrh ds fofHkUu ykosZ
gSa] ftuesa lHkh esa gheksXyksfcu dh rjg “oluh; o.kZd (Pigment) gksrk
gSA o.kZd ls mudk jax Hkh yky fn[kkbZ nsrk gSA nwljh tkfr tks dhpM+
esa ufydkdkjh fcy (Tubes) cukdj jgrh gS] og ,susfyM dk lnL;
V~;wfcQsDl (Tubifex) gS] ftlesa “oluh; o.kZd ik;k tkrk gSA bl Ñfe
dh iqPN V~;wc ls ckgj fudyh jgrh gS] tks fxYl (Gills) dk dk;Z
djrh gSA
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2-3-1 xfreku tyh; vkokl (Lotic Aquatic Habitat)

xfreku tyh; vkokl esa ikuh cgrk gqvk gksrk gS] ftlesa ikuh dh {kSfrt xfr
vf/kd gksrh gS] tSls& >jUkk] unhA ;g fLFkj vkokl (Lantic habitat) ls fuEu
ckrksa esa fHkUu gSaA

1- blesa ty dh /kkjk,¡ gksrh gS tcfd ysfUVd vkokl esa ugha gksrhA

2- blesa fLFkj tyh; vkokl dh vis{kk ty ,oa Hkwfe ds chp vknku&iznku
vis{kkÑr vf/kd foLr`r gksrs gSaA vr% ;g ,d [kqyk bdksflLVe
(Ecosystem) gSA

3- bu vkoklksa esa vkWDlhtu ruko esa ,d vf/kd lekurk gksrh gS rFkk rki
o jklk;fud Lrj.k dk vHkko gksrk gSA ufn;ksa esa izk;% nks izns”k ik;s
tkrs gSaA

(a) nzqr izns’k (Rapid zone)& ;gk¡ ikuh dh xfr lcls vf/kd gksrh
gS rFkk ikuh de xgjk gksrk gSaA ;g fdukjs ds ikl okyk Åijh
izns”k gSA ;gk¡ /kkjk dk osx rhoz gksrk gSA

(b) dq.M izns’k (Pool Zone)& bl izns”k esa ikuh /kheh xfr ls cgrk
gSA ;gk¡ xgjk gksrk gSA /kkjk dk osx de gksrk gSA xkn ,oa vu)
inkFkksZ ds tek gks tkus ls uje ry dk fuekZ.k gks tkrk gSA

yksfVu izkf.k txr (Lotic Fauna)& ;gk¡ vkWDlhtu i;kZIr ek=k esa
feyrh gS] blfy, ;gk¡ ij fofHkUu izdkj ds tho feyrs gSaA ;gk¡ dkiZ (Carp)]
ySfc;ks (Labeo)] dVyk (Catla)] vksfQ;kslsQsyl (Ophiocephalus½] fefLVl
(Mystis)] fljgkbuk (Cirrhina)] osysxks (Wallago) vkfn vU; eNfy;k¡ ikbZ
tkrh gSaA piVs Ñfe o Lusy] gkWlZ ¶ykbZ] Mªsxu ¶ykbZ] chVYl] es¶ykbZ] tyh;
liZ vkfn ik;s tkrs gsaA

2-3-2 LoPN & tyh; vuqdwyu (Fresh – Water Adaptations)

LoPN tyh; izkf.k;ksa esa ik;s tkus okys egRoiw.kZ vuqdwyu fuEu gSa&

1- ikS/ks o izk.kh iRFkjksa ;k yës vkfn ls fpids jgrs gSa] tSls& tUrqvksa esa
“kq) ty ds Liat vkSj VªkbdksIVsjk ds ykokZ iRFkjksa ij LFkk;h :Ik] ls
fpids jgrs gSaA DysMksQksjk ¼Cladophora) uked gfjr “kSoky vius yEcs]
yVdrs gq, rUrqvksa }kjk vk/kkj ij fpidk jgrk gSA

2- tyh; dhVksa esa ok;q “olu ds fy, fo”ks’k jpuk,¡ gksrh gSa] ftlesa “olu
fof/k okrkoj.k ds vuqlkj cny tkrh gSaA

3- izkf.k;ksa esa vUr% ijklj.k ds vfgrdkjh izHkkokas ls cps jgus ds fy,
ijklj.k fu;U=.k (Osmo-regulation) dh fofHkUu fof/k;k¡ fodflr gksrh
gSaA
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4- LVªheykbfuax (Streamlining) dh vkUrfjd f{kfizdkvksa esa jgus okys dbZ
tUrqvksa ds “kjhj piVs gksrs gSaA ,sls “kjhjksa ls mUgsa iRFkjksa ds uhps rFkk
njkjksa esa vkJ; ikus esa vklkuh jgrh gSaA lsQsul (Psephenus) ,oa
fQfQy & Hkàx (Fiffle-beetle) ds ykokZ esa ;g y{k.k fo”ks’k :Ik esa ik;k
tkrk gSA

fp= Ø- 2-5% unh dk Hkkx ¼yksfVd ;k xfre; vkokl½ ftlesa dqN fo’ks"k
izdkj ds ikniksa vkSj tUrqvksa dks fn[kk;k x;k gS (Part of river (Lottic or

motile habit), showing various types of plants and animals)

5- ufn;ksa esa ik;s tkus okys izk;% lHkh thoksa esa LVªheykbZfuax
(Streamlining) ikbZ tkrh gS vFkkZr buds “kjhj vkxs ls pkSM+s ,oa xksy
rFkk Ik”p Hkkx esa Vsifjax (Tapering) gksrs gSaA bl izdkj dk “kjhj cgrs
gq, ikuh ds izfrjks/k dks de djrk gSA

6- unh;ksa esa jgus okys vf/kdka”k tUrq /kukRed Li”kkZuqpyu (Positive
thigmotaxis) iznf”kZr djrs gSa vFkkZr os dBksj v/kksLrj (Substratum½
dh ryk”k esa jgrs gSaA

7- v/kksLrj ls fpidus ds fy, muesa dafVdk,¡ (Spines) vfHkykxh jpuk
(Adhesive disc) ;k pw’kd gksrs gsa tSls CysQkjkslsjk (Blephorocera)]
lkbeqfy;e (Simulium) rFkk dSfMl ¶ykbZ ¼Caddis fly½ ds ykokZ esa
lqfodflr dafVdk,¡ vkSj pw’kd gksrs gSaA
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viuh izxfr tk¡fp, (Check Your Progress)
1- LoPN tyh; vkokl dh ikfjfLFkfrdh dgykrh gSa&

¼v½ lkbVksykWth ¼c½ ft;ksykWth

¼d½ bdksykWth ¼M½ fyEuksykWth

2- >hy (Lake) dk og {ks= ftlesa izdk”k&la”ys’k.k izeq[k gS] gksrk gSa&

¼v½ VksQkstSfud {ks= ¼c½ VªksQksykbfVd {ks=

¼d½ izksQ.My tksu ¼M½ v o c nksuksa

3- rUrqe; “kSoky (Filamentous algae) dk mnkgj.k gSa &

¼v½ dkjk (Chara) ¼c½ fifLV;k (Pistia)

¼d½ gkbfMªyk (Hydrilla) ¼M½ twfl;k (Jussia)

4- ty dh lrg ij rSjus okys tho dgykrs gSa

¼v½ rj.kd ¼c½ iVyd

¼d½ furyd ¼M½ ifjiknd

5- ryh esa jgus okys tho dgykrs gSaA

¼v½ iVyd ¼c½ Iyod

¼d½ furyd ¼M½ rj.kd

6- ,d >hy ds vUnj fdrus rkih; izns”k gksrs gSa\

¼v½ 3 ¼c½ 4

¼d½ 5 ¼M½ 6

7- >hyksa ,oa rkykcksa esa osykapyh izns”k fdruh xgjkbZ rd gksrk gSa\

¼v½ 4 ehVj ¼c½ 5 ehVj

¼d½ 6 ehVj ¼M½ 7 ehVj

8- >hy ;k rkykc ds ry ij ik;s tkus oky {ks= ¼tksu½ gSa

¼v½ izksQ.My {ks= ¼c½ izdk”k {kfriwfrZ {ks=

¼d½ ljksojh tho izns”k ¼M½ osykapyh tksu izns”k

2-4 LFkyh; vkokl (Terrestrial Habitat)

2-4-1 ck;ksEl (Biomes)

fofHkUu izknsf”kd tyok;q dk mlesa ik;s tkus okys izknsf”kd tho lewg ¼tUrq
lewg vkSj ouLifr lewg½ vkSj vf/k’Bkuksa ls ikjLifjd lEcU/k gksrk gS] ftlds



vkokl ikfjfLFkfrdh

175

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

ifj.kkeLo:Ik izR;sd tyok;q (Climate) izns”k viuh fo”ks’khÑr tyok;q
ouLifr ,oa thoksa lfgr ,d ;wfuV iznf”kZr djrk gS] ftls ck;ksEl (Biomes)
dgrs gSaA ;s LFkyh; leqnk; dh lcls cM+h bdkb;k¡ (Terrestrial unit) gksrh gSa]
ftlds izkf.ktkr vkSj ouLifr vius fof”k’V xq.kksa ds dkj.k ljyrk ls igpkuh
tk ldrh gSaA izR;sd ck;kse esa fdlh ,d fo”ks’k izdkj dh ouLifr izpqjrk esa
gksrh gSa tks yxHkx leku :Ik ls forfjr (Distribute) jgrh gSa] tSls& eSnkuksa
esa ?kkl] i.kZikrh ouksa esa i.kZikrh o`{k vkSj VSxk esa dksfuQj bR;kfn izpqjrk ls
ik;s tkrs gSa] ijUrq mlh ck;kse ds fofHkUu izns”kksa esa ,d gh tkfr ds fHkUu&fHkUu
ikS/kksa eas fofHkUurk,¡ ik;h tkrh gSaA fdlh ck;kse esa izpqjrk ls ik;h tkus okyh
ouLifr dh izÑfr mldh HkkSfrd voLFkkvksa ij fuHkZj djrh gSaA

IykaV bdksyksftLV (Plant Ecologist) ds vuqlkj] ,d ouLifr {ks= ,d
ck;kse (Biome) dks n”kkZrk gSA vkSj blesa ik;s tkus okys izkf.k;ksa dh izdkjsa bl
{ks= dh ouLifr vkSj ikfjfLFkfrd dkjdksa (Ecological Factors) dh ikjLifjd
fØ;k ij fuHkZj djrh gSaA

fo”o ds eq[; ck;ksEl la{ksi esa fuEu gSa&

1- Vq.Mªk ck;ksEl (Tundra Biomes)

2- jsu QksjsLV ck;ksEl (Rain Forest Biomes)

3- xzklyS.M ck;ksEl (Grassland Biomes)

4- MstVZ ck;ksEl (Desert Biomes)

5- xqQk,¡ (Caves)

6- ioZr (Mountains)

7- i.kZikrh ou (Deciduous forest)

8- >kM+h ou (Chaparral)

9- miks’.k dfVcU/kh; lnkcgkj ou (Subtropical Evergreen Forest)

1- Vq.Mªk ck;ksEl (Tundra Biomes)& Vq.Mªk “kCn dk vkfoHkkZo fQfu”k
(Finnish) Hkk’kk ds “kCn ls gqvk gSa] ftldk vFkZ & catj Hkwfe ;k
vuqi;qDr izns”k gksrk gSA vktdy bl “kCn dk iz;ksx dsoy o`{kghu
vkdZfVd izns”k ds fy, fd;k tkrk gSA

Vq.Mªk ck;ksEl ds vUrxZr lkbcsfj;k] ;wjksi vkSj mRrjh vesfjdk ds
mRrjh Hkw-Hkkx lfEefyr gSa tks mRrj esa /kqzoh; egklkxj ,oa /kqzoh; izns”k
rd rFkk nf{k.k esa ou izns”k rd QSyk gqvk gSA bu izns”kksa esa vo”kks’k.k
de gksrk gS vFkkZr rkiØe de jgrk gSa] dM+kds dh lnhZ iM+rh gSa vkSj
Hkwfe LFkk;h :Ik ls cQZ }kjk <¡dh jgrh gSA xzh’edky dsoy lkB fnu
dk gksrk gSA xzh’edky esa Åij dh dqN cQZ fi?ky tkrh gSA vr% o`f)
ds fy, mi;qDr ekSle NksVk gksrk gSA bl dkj.k ;gk¡ cgqqr de
ouLifr ikbZ tkrh gS rFkk vf/kdka'k {ks= catj vFkok ouLifrghu gksrk
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gSaA bl izns”k esa ik;h tkus okyh eq[; ouLifr;k¡ ekWl (Mosses)]
ykbdsu (Lichens)] lst (Sedges)] ?kkl (Grasses) vkSj NksVh >kfM+;k¡
(Low shrubs) vkfn gSaA

izkf.ktkr (Fauna)& tUrq lewg mRrjh vesfjdk rFkk ;wjsf”k;k esa ,d
leku gksrk gSA vkdZfVd ykseM+h (Arctic fox)] jsuMh;j (Raindeer)]
dLrwjh e`x (Musk Ox)] [kjxks”k rFkk /kqzoh; jhN (Polar bear)] iw.kZr;k
Vq.Mªk izns”k ds izk.kh gksrs gSaA LFkyh; dsjhckÅ (Caribous)] Luks mYyw
(Snow owl)] ,oa VkfeZxku (Ptarmigan) Vq.Mªk izns”k esa ik;s tkrs gSa]
ijarq VSxk (Taiga) izns”k rd QSys jgrs gSaA ekbxzsVjh cM~Zl (Migratory
Birds) Vq.Mªk dh mxz tyok;q esa gh ik;s tkus okys izk.kh gSaA bu {ks=ks esa
gal (Geese)] cr[ksa (Ducks) ,oa IyksolZ (Plovers) ik;s tkrs gSaA
vd”ks:dh izkf.k;ksa esa ePNj] CySd efD[k;k¡ cacy cht (Bumble bees)
vkSj fetst (Midges) eq[; gksrs gSaA

2- o"kkZ ou ck;ksEl (Rain Forest Biomes)& ;s ck;kse (Biome) fofHkUu
izdkj ds gksrs gSa vkSj mRrj ls nf{k.k dh vksj mPp v{kka”k (High
Altitude) ls fuEu v{kka”k (Low altitude) dh vksj QSys jgrs gSA buds
vUrxZr fofHkUu izdkj ds ou lfEefyr gksrs gSaA dbZ tyok;qoh;
dkjdksa }kjk ,oa i;kZIr miyC/krk }kjk ouksa (Forests) dk fodkl gksrk
gSA bu dkjdksa (Factors) esa rkiØe (Temperature)] o’kkZ (Rain)]
vis{kkÑr vf/kd vknzZrk (Humidity)] vkfn izeq[k gSaA

(a) ouksa dk okrkoj.k (Atmosphere of Forests)& taxy ds
okrkoj.k dks fu;fU=r djus okys dkjd de ifjorZu”khy gksrs gSaA
e`nzk dk vknZzrk & va”k yxHkx LFkk;h gksrk gSa] D;ksafd ?kuh
ouLifr dh mifLFkfr ds dkj.k lw;Z dk izdk”k (Sunlight) lh/kk
e`nk rd ugha igq¡p ikrk gSA taxyksa dk rkiØe (Temperature)
xfeZ;ksa esa izk;% de rFkk lfnZ;ksa esa vf/kd gksrk gSA bldk
dkj.k ?kuh ouLifr;k¡ gSaA lehiLFk okrkoj.k dh vis{kk fnu esa
taxy B.Ms ,oa jkr esa xeZ jgrs gSaA

(b) ouksa dk oxhZdj.k (Classification of Forests)& ou eq[;r;k
rhu izdkj ds ik;s tkrs gSa] tks fuEu gSa&

(i) mRrjh dksfuQsjl ou ;k VSxk izns”k (Northern Coniferous
Forest or Taiga)A

(ii) “khrks’.k i.kZikrh ou (Temperate Deciduous Forests-)A

(iii) m’.kdfVcU/kh; lnkcgkj ou (Tropical Rain Forests)A

(i) mRrjh dksfuQsjl ou ;k VSxk izns’k (Northern
Coniferous Forest or Taiga)& ;g Hkw-Hkkx dukMk]
lkbcsfj;k] mRrjh ;wjksi] mRrjh vesfjdk ds mRrjh {ks=ksa }kjk
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iznf”kZr gSA bl {ks= dh tyok;q B.Mh gS] ysfdu xzh’edky
dkQh xeZ jgrk gS vkSj blesa fnu Hkh dkQh yEcs gksrs gSaA
ijUrq “kjn _rq Hkh “kh?kz vkrh gSA “kjn _rq esa Hkwfe cQZ ls
<d tkrh gSA bl dkj.k bl izns”k es ik;s tkus okys o`{k
lnkckgj o dksfuQj gksrs gSaA bu ouksa esa lwP;kdkj (Needle
shaped) ifRr;ksa okys lnkgfjr o`{k fo”ks’kr;k QuZl (Ferns)
rFkk ikbul~ (Pines) ik;s tkrs gSaA bu ouksa dh e`nzk esa NksVs
izkf.k;ksa dk cM+k lewg gksrk gsa] ijUrq cM+s izk.kh vis{kkÑr de
gksrs gSaA dksfuQj ds cht fxygjh] ØkWlfcYl vkfn tUrqvksa ds
fy, ,d mi;ksxh Hkkstu gksrk gSaA

izkf.ktkr (Fauna)& vd”ks:dh izk.kh eq[;r% dhVh gksrs gSa]
tSls& ckdZ chVYl (Bark beetles)] ikbu lkW¶ykbl (Pine
Sawflies) rFkk oqM oSLi (Wood wasps) vkfnA d”ks:dh
izk.kh eq[;r% Hylids (Amphibians)] ØkWl fcYl (Crossbills)]
tks;kl (Joyas)] Økml (Crouse)] oqM iSdj (Woodpeckers)]
i{kh (Birds)] fgjuk (Deer)] HksfM+;k (Wolves)] Hkkyw (Bears)
vkSj ykseM+h (Foxes) vkfn gksrs gSaA

(ii) 'khrks".k i.kZikrh ou (Temperate Deciduous Forests) &
bu ouksa esa o’kkZ vf/kd o yxHkx leku :Ik ls gksrh gSA
izfro’kZ o’kkZ yxHkx 75 lseh ls 150 lseh rd gksrh gSA
rkiØe lk/kkj.k gksrk gSA ”khr _rq o xzh’e _rq Li’V gksrh
gSA “khr _rq esa isM+ksa rFkk >kfM+;ksa ls ifRr;k¡ >M+ tkrh gSa]
blfy, “khr ,oa xzh’e _rq esa dkWUVªkLV (Contrast) vf/kd
gksrk gSA ,sls ou lEiw.kZ ;wjksi] tkiku] vkLVªsfy;k] mRrjh
vesfjdk ds iwohZ Hkkxksa esa rFkk nf{k.kh vesfjdk esa ik;s tkrs gSaA
Maples, Beech, Walnut, Hickory, Basswood vkSj Oak
vkfn bl izns”k dh eq[; ouLifr;k¡ (Flora) gSaA

izkf.ktkr (Fauna)& d”ks:dh izkf.k;ksa (Vertebrate animals)
esa lsykes.Mj] Vªh Ýkx (Tree Frog)] ,sEQhfc;Ul
(Amphibians)] dNq,] jsVy liZ] cM+s MSuksa oky mYyw] ckt]
ØLVsM] ¶ykbZpsdj] Fkqzqlst (Thrushes)] lqvj fxygfj;k¡ rFkk
taxyh lwvj (Wild pig) vkfn lfEefyr gSaA vd”ks:dh
izkf.k;ksa esa dsapq,] feyhihM~l] ?kksa?ks] fofHkUu dhVksa ds ydM+h
Nsnus okys ykokZ (Wood boring larvae) o ifRr;ksa dk lsou
djus okys dhV lkekU; :Ik ls ik;s tkrs gSaA

(iii) m".k dfVcU/kh; lnkcgkj ou (Tropical Rain Forests)&
budh tyok;q xeZ gksrh gSa rFkk buesa o’kkZ izpqj gksrh gSA dbZ
cM+s pkSMs iÙksa okys] lnkgfjr o`{k bu ouksa dk eq[; vfHky{k.k
gksrk gSA de bywfeus”ku (Illumination)] mPp ,o vis{kkÑr
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fu;r vknZzrk (Humidity)] ok;q&/kkjkvksa dk izHkko] ?kuh
ouLifr vkfn dqN izeq[k dkjd gSa tks m’.kdfVcU/kh; o’kkZ
izpqj ouksa dks fu;fU=r djrs gSaA bl izdkj ds ou dkaxks]
ukbtj] vÝhdk] vksfjuhdks rFkk tsEcslh unh dh ?kkfV;k¡]
Hkkjr esa if”peh ?kkV] eyk;k] bZLV baMht (East Indies) rFkk
e/; vesfjdk ds dqN Hkkxksa esa ik;s tkrs gSaA cgqr vf/kd
ouLifr ds dkj.k bu ouksa esa lnSo izdk”k dh deh jgrh gSaA

izkf.ktkr (Fauna)& bl izdkj ds ouksa esa nksuksa ¼ouLifr ,oa
izkf.ktkr½ esa gh fofHkUu izdkj ds tho ik;s tkrs gSa] ijUrq
izkf.k;ksa ;k isM+&ikS/kksaa dh dksbZ Hkh tkfr izHkkoh :Ik esa ugha ikbZ
tkrhA bu ouksa ds lkekU; vd”ks:dh izk.kh gSa& ?kksa?ks] fcPNw]
vkblksiksM~l] feyhihM] LikbMlZ] dhV] LFkyh; yhp vkSj
lsUVhihM~Lk vkfn rFkk d”ks:dh izkf.k;ksa esa esa<d o VksM
(Amphibians)] dSesfy;kWUl] xsDdks o ,ehftl] fytkMZl] oqM
isdj] rksrs] gkWuZfcYl] gkFkh] phrk] dkyk yaxqj] taxyh lwvj]
xkSfjYyk vkfn lfEefyr gSaA

3- xzklyS.M ck;ksEl (Grassland Biomes)& i`Foh ij yxHkx 25 lseh
ls 100 lseh rd okf’kZd o’kkZ okys VªkWihdy o VsEijsV izns”kksa esa ?kkl ds
eSnku gksrs gSaA tSls LVSiht (Stapes)] izsjht (Prairies)] ikEil
(Pampas)] iqlTVk (Puszta) vkfnA ;s eSnku vtsZUVkbuk] la;qDr jkT;
vesfjdk] dukMk] vkLVªsfy;k] nf{k.kh :l vkfn ns”kksa ds vkUrfjd {ks=ksa esa
QSys gq, gSaA ;gk¡ NksVh&NksVh ?kkl ls fo”kky ?kkl rd iSnk gksrh gSA
VªkWihdy {ks= esa tscjk] ftjkZQ] taxyh xk;] HkSlksa vkfn dk eq[; vkgkj
Parycum, Pennisetum vkfn ?kkl dh tkfr;k¡ eq[;r% iSnk gksrh
gSaA ;gk¡ ekuo us Ñf’k ds fy, ouksa dks rS;kj fd;kA

izkf.ktkr (Fauna)& Grasshoppers, Termites, Bees, Ants, Wasps,
Antelopes, Wildbeats, Hippopotamus x/ks] ?kksM]s dqŸks] fxygjh]
Cattles jkuk] C;wQks] fyEcjfgr ,sEQhfc;Ul] dNq,] fytkMZ o liZ] nkuk
pqxus okys i{kh vkfn ik;s tkrs gSaA

4- MstVZ ck;ksEl (Desert Biomes)& e:LFky “kq’d Hkwfe gksrh gS tgk¡
okf’kZd o’kkZ 10** ls Hkh de gksrh gS vr% ueh bruh de gksrh gS fd ;gk¡
ouLifr ,oa ekuo tkfr dk jguk lEHko ugha gksrkA

1- e:LFkyh; okrkoj.k& de o’kkZ vkSj rkiØe dh pjekoLFkk,¡
nks ,sls dkjd gSa tks MstVZ esa tho laLFkkvksa dks fu/kkZfjr djrs gSaA
fofHkUu MstVZl (Deserts) dh o’kkZ esa vUrj gksrk gSA dqN MstVZl~
esa o’kksZa rd o’kkZ ugha gksrh vkSj dqN ,sls Hkh MstVZl~ gSa] ftuesa vc
rd fcYdqy Hkh o’kkZ ugha ns[kh x;h gSa] tSls& nf{k.kh vesfjdk
dk ,sVsdkek (Atacama) MstVZA ;gk¡ ds fnu vR;f/kd xeZ o jkrsa
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vR;f/kd B.Mh gksrh gSA tho/kkfj;ksa dk “kjhj bl {ks= ds
okrkoj.k ds vuqdwy cuk jgrk gSA rkiØe dh pjekoLFkkvksa ds
dkj.k gok dh xfr c<+ tkrh gSA blfy;s MstVZl~ esa lkekU;r%
vk¡f/k;k¡ pyrh gSA bl {ks= esa ouLifr cgqr de gksrh gSa rFkk
budh ckg; irZ eksVh gksrh gSA izk.kh Hkh cgqr de la[;k esa ik;s
tkrs gSaA bu MstVZl (Deserts) esa dk¡Vsnkj >kfM+;k¡]
dSDVl~] ;qDdk] vxsCt vkfn eq[; ouLifr;k¡ vkSj pwgk] fNidyh]
fytkMZ] lk¡i] daxk:] Å¡V] dqN i{kh vkfn eq[; izkf.ktkr
(Fauna) ik;s tkrs gSaA

2- e:LFkyksa dk oxhZdj.k (Classification of Deserts)& fofHkUu
dkjdksa ls izHkkfor jsfxLrkuska dks N% Jsf.k;ksa esa ck¡Vk tk ldrk
gS&

(i) de o’kkZ okys MstVZl& tSls& ,Vsdkek (Low rainfall
deserts: as – Atacama)

(ii) B.Ms MstVZl& tSls vkYil~ ,oa LdS.Mhusfo;k ds ioZr (Cold
Deserts: as – Alps and Scandinavian mountains)

(iii) xeZ MstVZl& ;g fo’kqo`rh; {ks= esa gh lhfer gSa (Hot
deserts of Equatorial zone)

(iv) de iks’kd inkFkksZa okys MstVZl~& tSls ukWFkZ vesfjdk ds
MstVZ- (Low Nutrient Deserts: as – North American deserts)

(v) fo’kSyh ifjfLFkfr;ksa okys MstVZl~& ;s izk;% Tokykeq[kh ds
lehi ik;s tkrs gSaA (Toxic deserts: near Volcanos)

(vi) vf/kd yo.kh; MstVZl~& tSls & vkWLVªsfy;k] nf{k.k vesfjdk]
fpyh o is:fo;u fdukjsA (High salt deserts: Australia,
South America, Chile and Peruvian coast)

3- e:LFkyh; izkf.k;ksa ds vuqdwyu (Desert Fauna
Adaptations)& ok’iksRltZu }kjk gksus okyh ty dh gkfu dks
jksdus ds fy, vf/kdka”k e:LFkyh; ikS/kksa dh ifRr;k¡ dk¡Vks ;k
“kYdksa esa :ikUrfjr gksrh gSaA MstVZ esa ik;s tkus okys izkf.k;ksa esa
ty ds laj{k.k gsrq lHkh lEHko ;qfDr;k¡ ik;h tkrh gSaA dqN
izkf.k;ksa esa ty dks laxzfgr djds j[kus ds fy, fo”ks’k vax ik;s
tkrs gSa rFkk vf/kdka”k izk.kh ty dh deh ds dkj.k vR;kf/kd
lkUnzrk okyk ew= gh mRlftZr djrs gSaA mudh Ropk Likbuh rFkk
“kjhj ij eksVs ckã dadky dk vkoj.k gksrk gSaA

5- xqQk,¡ (Caves)& Hkw&ry ds uhps ;k ioZr ;k igkM+ksa esa ,d [kks[kykiu
gksrk gS ftls xqQk (Cave) dgrs gSa] blesa ,d fNnz ;k }kj Hkh gksrk gSA
vf/kdka”k xqQk,¡ pwuk iRFkj ds foy;u ls curh gSA blfy, ;s vf/kdrj
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mu {ks=ksa esa Ikk;h tkrh gSa] tgk¡ i`Foh ds larg ds ikl dkQh eksVs
pwuk&iRFkj (Limestone) ds Hkkjh ifjek.k fLFkr gksaA

¼v½ xqQk dk okrkoj.k& xgjs leqnz dh rjg xqqQk dk okrkoj.k Hkh
izkf.k;ksa ds thou ds fy, LFkk;h ifjfLFkfr;k¡ iznku djrk gSA xqQk
ds okrkoj.k esa ,d&lk v¡/ksjk gksrk gS] vis{kkÑr vf/kd vknzZrk
ikbZ tkrh gS] okrkoj.k ds mPpkopuksa dk ifjlj de gksrk gS rFkk
ok;q&/kkjkvksa dk vHkko gksrk gSaA

¼c½ xqQk ds mi&foHkkx& izkf.k”kkL=h vkj-,l-yky (R.S. Lall) ds
vuqlkj xqQk (Cave) ds okrkoj.k dks HkkSfrd yo.kksa ds vk/kkj ij
rhu {ks=ksa esa Li’V fd;k tk ldrk gS&

(i) mPpkopu’khy rkiØe okyk {ks=& blesa xehZ ,oa lnhZ ds
ekSleh ,oa nSfud ifjorZu gksrs jgrs gSaA

(ii) xqQk dk vkUrfjd {ks=& blesa xqQk ds okrkoj.k dh lgh
ifjfLFkr;k¡ ik;h tkrh gSaA

(iii) laØe.k {ks= (Transitional zone)& blesa bihthvy
okrkoj.k ,oa xqQk ds okrkoj.k dh e/;orhZ ifjfLFkfr;k¡ ik;h
tkrh gSaA

¼d½ xqQkvksa dks izkf.ktkr& xqQkvksa esa ik;s tkus okys izkf.k;ksa dks
fuEu rhu lewgksa esa ck¡Vk tk ldrk gSA

(i) VªkWXyksfcd izkf.k ;k izk:fid LFkk;h& xqQk fuoklh &
buesa tyh; rFkk LFkyh; nkssuksa izdkj ds izkf.ktkr (Fauna)
lfEefyr gSA tSls& IysVhgSyfeUFkht] dhVksikWM Ñfe;k¡ rFkk
tksad] vkfn& ,susfyM~l] ,EQhiksM~l] vkblksiksM~l] Msd+kiksM~l
vkfn ØLVsf”k;Ul] fLaizx VsYl vkfn dhV] ekbV~l ,oa LikbMlZ
vkfn ,sjsdfuM~l rFkk ?kksa?ks vkfn xSLVªksikWMl bu izns”kksa ds
eq[; vd”ks:dh izkf.k gSaA d”ks:dh izkf.k;ksa esa ,fEcyksfIll]
fV¶yhDFkksal vkfn eNfy;k¡ ,oa izksVh;l ,axqbful (Proteus
anguines) lfEefyr gSaA

(ii) la;ksfxd xqQk fuoklh ;k fopj.k”khy tUrq (Strangers)A

(iii) dnkfpr xqQk esa jgus okys] tks xqQk ds ckgj Hkh feyrs gSa]
tSls& mYyw vkSj pexknM+ vkfnA

4- xqQk fuoklh izkf.k;ksa esa vuqdwyu& xqQk fuoklh izkf.k;ksa esa
fuEufyf[kr vuqdwyu ik;s tkrs gSa&

(i) dqN izkf.k;ksa esa fixesUVs”ku (Pigmentation) ik;h tkrh gSA
mnkgj.k& izksVh;l (Proteus) xgjk Hkwjk ;k dkyk jax
fodflr dj ysrk gSA
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(ii) izdk”k dh vuqifLFkfr esa izdk”k laosnh vaxksa (Visual organs)
dks uqdlku gks tkrk gS vFkkZr~ vk¡[kksa dk fHkUu&fHkUu va”kksa esa
fjMDlu gks tkrk gSA

(iii) laosnh vax (Sensory organs) lqfodflr gksrs gSaA izk;% bu
vaxksa ij VSDVkby gsvlZ (Tactile hairs) Hkh ik;s tkrs gSaA
dheks & fjlsIVlZ (Chemo – receptors) Hkh lqfodflr gksrs
gSaA

(iv) bu izkf.k;ksa ds “kjhj yEcs vkSj irys gksrs gSaA tSls osFkkbusyk
vkSj isjkosFkkbusyk esaA

(v) bu izkf.k;ksa eas esVkcksfyTe dh jsV de gksrh gSA tuu “kfDr
de vkSj MsoyiesaV (Development) jsV /kheh gksrh gSaA

(vi) bu izkf.k;ksa tSls ;wjksMsyk esa vUr%L=koh rU= dk izfrØe.k
(Retrogression) gksrk gSaA

(vii) bu izkf.k;ksa dk vU; y{k.k uhvksVsuh (Neoteny) gksrk gSA

6- ioZr (Mountains)& ioZrh; {ks=ksa esa HkkSfrd n”kkvksa dh fofHkUurkvksa
ds dkj.k thoh; leqnk;ksa dk forj.k tfVy gksrk gSA ,d gh ioZr
(Mountain) ij 3 ls 5 rd eq[; ck;ksEl (Biomes) mifLFkr gks ldrs
gSaA blds QyLo:Ik vioZrh; {ks=ksa dh vis{kk ioZrh; {ks=ksa ij fofHkUu
ck;ksEl (Biomes) ds chp vf/kd vknku & iznku gksrk gSA ioZrksa
ij ,d ls leqnk; vf/kd i`FkDÑr gksrs gSa] D;ksafd ioZr Jsf.k;k¡ izk;%
lrr~ ugh gksrhA lkekU; :Ik ls foLr`r vioZrh; izkoLFkk esa ck;kse dh
vfHkyk{kf.kd tkfr;k¡ ioZrksa ij iêh :ih foLrkj dh Hkh vfHkyk{kf.kd
gksrh gSaA vr% nf{k.kh esfDldksa esa gesa lHkh izdkj ds ck;kse ;k
bdksflLVe ns[kus dks feyrs gSa] tks bl izdkj ds mxz okrkoj.k esa jgus
esa leFkZ gksaA fdUrq muds forj.k esa Hkh dqN vlekurk,¡ gksrh gSaA dsoy
if{k;ska dks NksM+dj ftuesa fd mM~M;u dh {kerk vf/kd gksrh gSa] vU;
i’̀Boa”kh ioZrksa dh pksVh ij ugha igq¡p ikrsA

7- i.kZikrh ou (Deciduous Forest)& iwohZ mRrjh vesfjdk] lEiw.kZ ;wjksi]
tkiku ,oa vkLVªsfy;k ds dqN Hkkx ,oa nf{k.kh vesfjdk ds nf{k.kh Hkkx
esa i.kZikrh ou ik;s tkrs gSaA bl {ks= esa izpqj ,oa leku o’kkZ gksrh
gSA ,d o’kZ esa ;gk¡ yxHkx 75&150 lseh o’kkZ gksrh gS rFkk ;gk¡ xehZ ,oa
“khr _rq,¡ Li’V :Ik ls ik;h tkrh gSaA ir>M+ dk ekSle ;gk¡ fo”ks’k
yk{kf.kd egROk dk gS] tc lHkh o`{k rFkk >kfM+;k¡ vius iRrs izfro’kZ
fxjk nsrs gSaA

;s i.kZikrh ou ,sls o`{kksa ds fy, tkus tkrs gSa tks okf’kZd oy;;qDr {ks’B
var%dk’B (Heartwood) cukrs gSaA ;gk¡ ik;s tkus okys izeq[k {ks= gSa&
csVqyk (Betula)] ,Ye (Elm)] ,slj (Acer)] vksd (Quercus) vkfnA
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blds vfrfjDr Hkwfe ij vusd ?kkl tkfr;k¡] QuZ (Ferns)] ekWl
(Mosses)] ykbdsu (Lichens) vkfn ik;s tkrs gSaA

tUrqvksa es ;gk¡ ij fgju (Deer)] Hkkyw (Beers)] ykseM+h (Foxes)]
ckWc&fcYyh (Bob-cats)] fxygjh (Squirrels)] taxyh VdhZ (Wild
turkeys) rFkk dBQksMos (Woodpeckers) vkfn ik;s tkrs gSaA tkM+s ds
fnuksa esa dqN tUrq “khrfuf’Ø;rk (Hibernation) esa pys tkrs gSa vFkok
m’.k {ks=ksa esa izolu dj tkrs gSaA

8- >kM+h ou (Chaparral)& fo”o ds eUn “khrks’.k dfVcU/kh; {ks=ksa ds
mu LFkkuksa ij] tgk¡ tkM+s esa vis{kkÑr izpqj o’kkZ gksrh gSa] ijUrq xzh’e
_rq “kq’d gksrh gSa] ogk¡ ij pje leqnk; ds :Ik esa dM+h] eksVh]
lnkckgkj ifRr;ksa (Evergreen leaves) okys o`{k ,oa {kqi fodflr gks
tkrs gSaA bl izdkj dh ouLifr dks >kM+h ou dgrs gSaA ;s dsyhQksfu;kZ]
esfDldks] fpyh rFkk nf{k.k vkWLVªsfy;k esa QSys gq, ik;s tkrs gSaA xehZ
esa ;gk¡ vkx yxus dk [krjk cuk jgrk gSaA ;gk¡ ik;h tkus okyh
ouLifr;ksa esa pkSfelks (Chamiso)] eSUtsfuVk (Manzanita)] ;wdSfyIVl
(Eucalyptus)] vkVhZfefl;k (Artimisia) vkfn izeq[k gSaA

tUrqvksa esa ;gk¡ ij E;wy fgju (Mule deer)] [kjxks”k] pwgs] fNidyh]
vusd izdkj ds lk¡Ik ,oa i{kh rFkk fpiead (Chipmunks) vkfn ik;s
tkrs gSaA

9- miks".kdfVcU/kh; lnkcgkj ou (Subtropical Evergreen Forest)&
fo”o ds ,sls {ks=ksa esa tgk¡ vf/kd o’kkZ gksrh gSa vkSj xzh’e rFkk “khr _rq
ds rkieku esa vf/kd vUrj ugha gksrk] tSls& vesfjdk ds ¶yksfjMk
(Florida) esa] ogk¡ ij pkSM+h ifŸk;ksa okys lnkcgkj ou thokse (Broad-
leaved evergreen forest biomes) fodflr gks tkrs gSaA ;gk¡ ij ik;h
tkus okyh ouLifr;ksa esa vksd (Oaks)] eSxuksfy;k (Magnolias)]
VSesfj.M (Tamarinds) rFkk rkM+ (Palms) izeq[k gSaA blds vfrfjDr ;gk¡
ij vusd yrk;sa (Vines) rFkk vf/kikni (Epiphytes)] tSls& vkWfdZM
(Orchids)] LiSfu”k ekl (Spanish moss) vkfn Hkh ik;h tkrh gSaA

2-4-2 e:LFky (Desert)

2-4-2-1 e:LFkyh; tyok;q (Desert Environment)

budh fuEu fo”ks’krk,¡ gSa&

1- ikuh dh deh (Scarcity of Water)& fofHkUu e:LFkyksa dh o’kkZ esa
vUrj gksrk gSaA dqN e:LFkyksa esa dbZ&dbZ o’kksZ rd o’kkZ ugha gksrhA ;gk¡
rd fd dqN e:LFkyksa esa rks vHkh rd dHkh o’kkZ gqbZ gh ugha gSaA
tSls& ,Vsdkek e:LFky (Atacama desert) tks fd nf{k.kh vesfjdk esa
fLFkr gSaA
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2- rkieku dh ijkdk"Bk,¡ (Extremes of Temperature)& e:LFkyksa esa
fnu ds le; rkiØe cgqr vf/kd gksrk gSA lkisf{kd vknzZrk (Relative
humidity) Hkh dkQh de gksrh gSA e:LFkyksa dh jkrsa B.Mh gksrh gSa]
D;ksafd okrkoj.k esa rki ds fofdj.k ds dkj.k jkf= dk rkieku dkQh
uhps fxj tkrk gSA vr% e:LFky fuokfl;ksa dks lnhZ ,oa xehZ nksuksa dh
pjekoLFkk;sa (Extremes) eglwl djus dks feyrh gSaA

3- vU/kM+ (Dust Storms)& rkiØe dh pjekoLFkkvksa ds dkj.k ok;q dh
xfr c<+ tkrh gS blfy, e:LFkyksa esa “kke ds le; izk;% vk¡/kh pyrh
gSA

4- ouLifr dk vHkko (Lack of Vegetation)& ikuh dh deh ds dkj.k
ouLifr;ksa dk vHkko jgrk gSaA e:LFkyh ouLifr;ksa esa dk¡Vsnkj >kfM+;k¡]
xwnsnkj (Succulent) Qy okys ikS/ks o rsth ls c<+us okys gjcsf”k;l
(Herbaceous) ikS/ks ik;s tkrs gSaA ouLifr dsoy mu Hkkxksa esa ik;h tkrh
gSa] tgk¡ FkksM+k&cgqr ikuh gksrk gSaA dSDVl (Cactus)] ;qDdk (Yucca)
vkfn lkekU; e:LFkyh; ikS/ks gSaA

2-4-2-2 e:LFkyh; izkf.k;ksa ds vuqdwyu
(Desert Fauna Adaptation)

;s vuqdwyu ueh izkfIr] ueh ds laj{k.k] lqj{kk ,oa Hkkstu izkfIr ls lEcfU/kr gSaA

1- ueh&izkfIr (Water-obtaining)& lHkh e:LFkyh; thoksa dks ty dh
cgqr vko”;drk gksrh gSa] vr% ;s ty ds lHkh lEHko óksrksa dk mi;ksx
djus dh dksf”k”k djrs gSaA vf/kdka”k e:LFkyksa esa ty ds cgqr de óksr
gksrs gSaA izk.kh bu óksr ls ty ysdj cgqr le; rd mls lajf{kr j[krs
gSaA dqN tUrq jlnkj ouLifr dks [kkdj ty dh deh dks nwj djrs gSa
¼[kjxks”k o dNq;sa½A pwgs o phaVh Hkkstu ds vkWDlhdj.k ds le; “kjhj esa
mRiUu gq, esVkcksfyd ty dk iz;ksx djrs gSaA ekalkgkjh tUrq vius
f”kdkj ds “kjhj esa ik;s tkus okys ikuh ij fuHkZj djrs gSaA tsjcksl
(Jerboas) o nwljs izk.kh fcuk ikuh ds dbZ fnuksa rd thfor jg ldrs
gSaA jsIVkbYl (Reptiles) o if{k;ksa dk mRlthZ inkFkZ ;wfjd ,sflM (Uric
acid) gksrk gSaA ekWyksp (Moloch) vkfn dqN fytkMZ (Lizard)
Ropk }kjk ok;q ls ikuh lks[kdj viuh t:jr iwjh djrs gSaA fcyksa esa
jgus okys tho fnu esa fcyksa dk eq¡g cUn dj fuf’Ø; iM+s jgrs gSaA

2- ty&laj{k.k (Water-conservation)& e:LFkyh; izk.kh vusd
fof/k;ksa }kjk ty dh {kfr dks jksdrs gSaA buesa fofHkUu vaxksa esa ty dks
laxzfgr j[kus ds fy, fuEu mik; ik;s tkrs gSa &

(i) bu izkf.k;ksa dh Ropk eksVh gksrh gS ftlls ty ilhus ds :Ik esa
“kjhj ls ckgj fudyus ls :drk gSA
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(ii) dqN tho “kjhj esa ikuh dks lqjf{kr j[kus okys ókoksa dk óko.k
djrs gSaA

(iii) ikuh ds ok"ihdj.k dks jksdus ds fy, “kjhj LdsYl (Scales) o
LikbUl (Spines) }kjk <¡dk jgrk gSA

(iv) frryh o fytkMZ & ;s Lo;a dks vf/kd rkiØe ds vuqlkj
vuqdwfyr dj ysrs gSa vkSj vlguh; rkiØe ij Hkh thfor jgrs
gSaA

(v) xeZ jsr esa “kjhj dks Å¡pk mBk;s j[kus ds fy, ouLifr dh ifRr;ksa
ij vkfJr jgus okys dhVksa dh Vk¡xs yEch gksrh gSaA

(vi) isjksXusFkl (Perognathus)& ;s fnu ds le; dMh /kwi ls cpus
ds fy, ueh okys fcyksa esa jgrs gS ,oa jkf= ds le; fcyksa ls ckgj
fudyrs gSA

(vii) m¡V (Camel)& ;s vius vkek”k; (Stomach) ds :esu (Rumen)
dh nhokj esa ik;h tkus okyh ty&dksf”kdkvksa esa ty lafpr
j[krk gSaA ;g ikuh Å¡V dbZ fnu rd mi;ksx esa ykrk gSaA

3- rsth ls nkSM+uk (Fast running)& jsrhyh Hkwfe ij rsth ls Hkkxus ds
fy, e:LFkyh; izkf.k;ksa esa izk;% fuEu vuqdwyu ik;s tkrs gSa &

(i) jsfxLrkuh fcYyh ds pkSM+s ryoksa ij cky ik;s tkrs gSa ftlls og
xje jsr ij rst nkSM+rh gSaA

(ii) Å¡V ds ryos pkSM+s o eqyk;e xfí;ksa okys gksrs gSaA

(iii) vkWfLVªp (Ostrich) dh Vk¡xksa ij peM+s dh ek¡ly xfí;k¡ ik;h
tkrh gSaA

(iv) VsjsVksfLdUdl (Teratoscincus)& bldh v¡xqfy;kas esa ik”oZ fÝt
gksrs gSaA ;s jsr esa pyus esa bls lgk;rk iznku djrs gSaA

4- lqj{kk (Defence)& jsfxLrkuh izkf.k;ksa esa vusd ,slh ;qfDr;k¡ ik;h tkrh
gSa tks mudh vf/kd xehZ] “khr vkfn ls j{kk djrh gSaA ;s ;qfDr;k¡ fuEu
gSa &

(i) “kjhj ij eksVs vkoj.k dk ik;k tkukA

(ii) MstVZ feUxwl (Desert Mingoose) vkfn dk fnu ds le; fcy
esa pyk tkuk ,oa jkf= dks fcy ls ckgj vkukA

(iii) jsfxLrkuh fcYyh ds ryoksa ij eksVh [kky dk ik;k tkukA

(iv) fMiksMksEl (Dipodoms) yhQgkWij dh Vk¡xksa dk yEck gksukA

5- vU/kM+ksa ls j{kk (Protection against storms)& /kwyHkjh vk¡f/k;ksa ls
dku] ukd o vk¡[kksa dh lqj{kk ds fy, e:LFkyh; thoksa esa vusdksa
ifjorZu ik;s tkrs gSA blesa ukfldk fNnz ;k rks NksVs gksrs gSa ;k ok;q
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dks tfVy ukfldk iFk ls xqtjuk iM+rk gSaA Å¡V xeZ gok esa vius
ukfldk fNnzksa dks cUn dj ysrk gSA dkuksa ds Nsn ckyksa }kjk lqjf{kr
jgrs gSa ftlls /kwy ds d.k buesa izos”k ugha dj ikrsA ,CysIlqvk
(Ablepsua) uked fNidyh dh ikjn”khZ fupyh iyd iwjh rkSj ls Åij
iyd esa tqM+h jgrh gSaA

6- laosnh vax (Sensory organs)& jsfxLrkuh izkf.k;ksa ds laosnh vax
fo”ks’k :Ik ls fodflr gksrs gSaA buesa lquus o lw¡?kus ds laosnh vax cgqr
lfØ; o vf/kd fodflr gksrs gSaA buesa dqN fo”ks’k cqf)ekuh Hkh ns[kh
xbZ gSaA

7- jax (Colour)& “k=qvksa ls cpko ds fy, ,oa f”kdkj ds fy, budh
Ropk ukjaxh] ckyw ds leku Hkwjh gksrh gSaA

8- fo"k (Poison)& ghyksMekZ (Heloderma)] jSfVy liZ (Rattle snake)]
LikbMj (Spider) esa psrkouhlwpd vax gksrs gSaA ;s tUrq fo'kSys gksrs gSaA

viuh izxfr tk¡fp, (Check Your Progress)
9- og ?kklLFky tks lfnZ;ksa esa fgekPNkfnr jgrk gSa] dgykrk gSa &

¼v½ lokuk ¼c½ Vq.Mªk

¼d½ ioZrh; LFky ¼M½ e:LFky

10- og ou ftlesa o’kZ ds fdlh Hkh le; ifŸk;k¡ fxj tkrh gSa &

¼v½ i.kZikrh ou ¼c½ o’kkZ izpqj ou

¼d½ “kadq/kkjh ou ¼M½ mi;qZDr lHkh

11- og e:LFky ftlesa dHkh o’kkZ ugha gksrh

¼v½ LdS.Mhusfo;k ¼c½ vkYil

¼d½ ,sVsdkek ¼M½ B.Ms e:LFky

12- i.kZikrh ouksa esa o’kZ esa yxHkx fdruh o’kkZ gksrh gSa\

¼v½ 30&50 lseh ¼c½ 45&55 lseh

¼d½ 75&150 lseh ¼M½ 150&300 lseh

13- QuZ rFkk ikbUl (Fern and Pines) eq[;r% fdl izdkj ds ouksa esa ik;s
tkrs gsa\

¼v½ m’.k dfVcU/kh; lnkcgkj ou (Tropical rain forest)

¼c½ mRrjh dksfuQsjl ou ;k Vsxk (Northern coniferous forest or
Taiga) izns”k

¼d½ “khrks’.k i.kZikrh ou (Temperate deciduous forest)

¼M½ ¼v½ o ¼d½ nksuksa ls
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14- B.Ms e:LFky (Cold deserts) dk mnkgj.k gSa

¼v½ is:fo;u fdukjs

¼c½ ukWFkZ vesfjdk ds e:LFky

¼d½ ,Vsdkek

¼M½ vkYIl (Alps)

15- 10 lseh ls de o’kkZ okys ck;kse gSa &

¼v½ e:LFky ck;kse ¼c½ xzklyS.M ck;kse

¼d½ Vq.Mªk ck;kse ¼M½ lokuk ck;kse

2-5 leqnzh; vkokl (Marine Habitat)

2-5-1 leqnzh; vkokl&LFkku dh fo’ks"krk,¡ (Characteristics of
Marine Habitat)

leqnzh; vkokl ,d fo”ks’k izdkj dk ikfjrU= (Ecosystem) gksus ds dkj.k
viuh fuEu fo”ks’krk,¡ j[krk gSa&

1- yo.krk ;k [kkjkiu (Salinity)& leqnz esaa mifLFkr lHkh yo.k inkFkksZa
dh lkUnzrk dks yo.krk (Salinity) dgrs gSaA

(i) leqnzh; ty i`Foh /kjkry ij mifLFkr fofHkUu izdkj ds [kfut
yo.kksa dk ruq (Dilute) ?kksy gSA blesa yxHkx lHkh [kfut rRo
ik, tkrs gSaA

(ii) blesa dqN dkcZfud inkFkZ e`r thoksa ds lM+us ls leqnzh ty esas
vkrs gSaA

(iii) leqnzh ty esa yo.kksa dh lkUnzrk 3-5 izfr”kr rd gksrh gSaA

(iv) leqnzh; ikuh eas yxHkx 49 rRo gh vHkh rd Kkr gSaA

(v) leqnzh; ty esa mifLFkr yo.kksa esa lcls vf/kd ik;s tkus okys
vk;u Na+ o Cl– vk;u gksrs gSaA Na+ rFkk Cl– vk;u] leLr
vk;uksa ds 80 izfr”kr rd gksrs gSa] buesa 55 izfr”kr Cl– vk;u
rFkk 30 izfr”kr Na+ vk;u gksrs gSaA

(v) [kqys leqnz dh yo.krk (Salinity) yxHkx lHkh txg leku ¼,d
tSlh½ jgrh gSa] D;ksafd leqnzh; /kkjkvksa ls iwjk leqnzh; ikuh fefJr
gksrk jgrk gSA yo.krk (Salinity) dsoy mUgha LFkkuksa ij cny
ldrh gS] tgk¡ ufn;k¡ vkdkj leqnz esa feyrh gSaA

Yko.krk (Salinity) gh leqnzh; ikuh dh Iyou”khyrk (Buoyancy)
rFkk ?kuRo dks fu/kkZfjr djrh gSA yo.krk (Salinity) vkSj
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Iyou”khyrk ,d&nwljs ds lekuqikrh jgrs gSaA Iyou”khyrk rFkk
yo.krk (Salinity) nksuksa gh leqnzh; thou ds fy, cgqr mi;ksxh gSaA

2- ijk{kkfjrk (Tonicity)& leqnzh izkf.k;ksa ds “kkjhfjd rjyksa dh vis{kk
leqnzh ty vf/kd l?ku gksrk gSA blfy, leqnzh izkf.k;ksa dks fof”k’V
dadkyh; jpukvksa dh vko”;drk ugha gksrhA leqnzh vd”ks:dh izkf.k;ksa
ds “kkjhfjd rjy (Body Fluids) leqnzh ty ds leijklkjh (Isotonic)
gksrs gSa] tcfd LoPN tyh; izkf.k;ksa ds “kkjhfjd rjy ruq (Dilute)
ckg; ek/;e ds izfr vfrijkljh (Hypertonic) gksrs gSaA blfy, leqnzh
izkf.k;ksa dks vyo.ktyh;&izkf.k;ksa dh rjg “kkjhfjd rjyksa dh Bhd
lkUnzrk cuk, j[kus ds fy, vf/kd ÅtkZ O;; ugha djuh iM+rhA

3- rkiØe (Temperature)& leqnzh; ikuh dk rkiØe xgjkbZ ds vuqlkj
ifjorZu”khy gSA leqnzh; ry (Bottom) ij 4°C rFkk leqnzh; lrg ij
30°C rd rFkk xgjkb;ksa esa buds e/; rkiØe ifjofrZr gksrk gSA

4- ncko (Pressure)& leqnz esa xgjkbZ ds vuqlkj ncko Hkh c<+rk tkrk
gSaA leqnzh; lrg ij ok;qe.Myh; ncko 15 ikSaM@oxZ bap (Pond
(lb)/Square inch) rFkk ;g ncko izR;sd 1000 Fathom (1 Fathom = 6
Feet) dh xgjkbZ ij 1 Vu@oxZ bap (Ton/sq.inch) dh nj ls c<+rk
tkrk gSA ¼leqnzh; ncko dh x.kuk djus ds fy, ok;qe.Myh; ncko] tks
fd leqnz dh lrg ij gksrk gSa] dks Hkh lfEefyr fd;k tkrk gSSA½

5- ikjnf’kZrk& leqnz ry ij vis{kkÑr vf/kd ikjnf”kZrk gksrh gSa] ftlls
izdk”k dkQh xgjkbZ rd ¼lkekU;r;k 200 ehVj dh xgjkbZ rd½ izos”k
dj ysrk gSA bl y{k.k ls ikS/ks Hkkstu dk fuekZ.k djus esa leFkZ gksrs gSaA

6- izdk’k rhozrk (Light intensity)& leqnz dh lrg ij izdk”k dh
rhozrk lcls vf/kd gksrh gSa] ijUrq tSls&tSls ge vUnj dh rjQ pyrs
tkrs gSa] izdk”k dh rhozrk ?kVrh pyh tkrh gSa rFkk yxHkx leqnz dh
lrg ls 200 ehVj dh xgjkbZ rd izdk”k igq¡prk gS] fQj fcYdqy
lekIr gks tkrk gS vkSj xgjs leqnz esa v¡/ksjk jgrk gSA

7- ygjsa (Waves)& leqnzh; ty okrkoj.k (Atmosphere) ds lh/ks lEidZ
esa gksrk gSA ok;qe.My esa gokvksa dh /kkjkvksa bR;kfn ls leqnz dh lrg
lery u jgdj gokvksa dh /kkjkvksa ds dkj.k rjaxksa (Waves) dk :Ik ys
ysrh gSA ;s rjaxs NksVh&NksVh Hkh gks ldrh gSa rFkk dHkh&dHkh vR;Ur
fo”kky Hkh gks ldrh gSaA

8- Tokj HkkVk (Tides)& i`Foh rFkk pUnzek dh vkilh vkd’kZ.k {kerkvksa
ds QyLo:Ik leqnzh; ikuh esa dqN fo”ks’k Å¡ph ygjsa mBrh gSa] ftUgsa
Tokj rFkk HkkVk (High and Low tides) ds uke ls tkuk tkrk gSA
vf/kdrj Tokj rFkk HkkVk ,d&nwljs ls ,dkUrj Øe esa pyrs jgrs gSaA
Tokj vkus ds le; leqnz dk ikuh fdukjs dh rjQ c<+rk gSa] tcfd HkkVs
ds le; leqnz dk ikuh fdukjs ls nwj gVrk gSaA
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i`Foh ,oa pUnzek ds f[kapko ds dkj.k leqnz esa izk;% rV ds ikl okys
{ks=ksa eas bl izdkj ds Tokj fuEu izdkj ds gksrs gaSA

1- p<+rk Tokj (Flood Tides)& blesa leqnz dk ty p<+rk gSa ,oa
rVh; {ks= dks <¡drk gSA

2- HkkVk (Ebb tides)& blesa leqnz dk ty ihNs gVrk gSA

3- c`gr~ Tokj (Spring tides)& ;s vlk/kkj.k :Ik esa Å¡ph ,oa uhph
ygjksa ds cus gksrs gSaA

4- y?kqre Tokj (Neap tides)& ;s eghus esa nks ckj vkrs gSa] tc
pUnzek o lw;Z vkeus&lkeus vkrs gSaA leqnzh ygjs lcls de Å¡ph
jgrh gSaA

9- /kkjk,¡ (Currents)& leqnz esa lw;Z dh Å’ek ds dkj.k ikuh ds d.k
Åij mBrs gSa] tcfd B.M ls uhps rh rjQ pyrs gSaA leqnz esa cgqr lh
txg ufn;k¡ vkdj feyrh gSaA bu lHkh ds lfEefyr izHkko ls leqnzh;
ikuh esa dqN fo”ks’k izdkj dk izokg mRiUu gkss tkrk gSa] ftUgsa /kkjk,¡
(Currents) dgrs gSaA /kkjkvksa esa leqnzh; lrg vf/kd lery jgrh gSaA

izk;% leqnzh;& ty/kkjkvksa }kjk fujUrj ifjlapfjr gksrk gSA cfgLrj ij
/kkjk,¡ ok;q ds dkj.k mRiUu gks ldrh gSa vFkok rkiØe ,oa yo.krk dh
fHkUurk ls mRiUu FkeksZgsykbu (Thermohaline) /kkjk,¡ curh gSaA leqnz
dh izfl) /kkjk,¡ fo’kqoRrh; /kkjk,¡ ¼iwoZ ls if”pe dh vksj½ rFkk rVh;
/kkjk,¡ ¼mRrj ls nf{k.k dh vksj½ gksrh gaSA bl xfr ls dbZ Li’V ykHk
gSaA tSls&

(i) vip; (Catabolism) ds QyLo:Ik izkf.k;ksa }kjk cuk;s x;s
vif”k’V mRIkknksa ds forj.k esa ;s /kkjk,¡ lgk;d gksrh gSaA

(ii) ;g iks’kd inkFkksZa ds ty esa forj.k esa lgk;rk nsrh gSaA

(iii) budh lgk;rk ls vkWDlhtu xgjkbZ rd ys tk;h tkrh gSaA

(iv) ;g v.Mksa] fMaHkdksa] chtk.kqvksa (Spores) ds nwj&nwj rd ds {ks= esa
forj.k esa lgk;rk nsrh gSaA

(v) ^Åij vkuk* ;k vioSfyax (Upwellings) ,oa ^ckgj vkuk* ;k
vkWmVoSfyax (Outwelling) esa lgk;d gksrh gSaA vioSfyax ds
QyLo:Ik iks’kd inkFkkasZ ls ifjiwfjr & ty cfgLry ij vkrk gS
rFkk vkmVoSfyax ds QyLo:i iks’kd inkFkkasZ ls ifjiwfjr leqnz ls
ckgj dh vksj vkrk gSA
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fp= Ø- 2-6% leqnzh; vkokl ds fofHkUu Hkkxksa dks n’kkZrs gq, foLr`r fp=kadu
(Detail Representation of Various Parts of Marine Habitat)

10- Hkkstu&J`a[kyk (Food – Chain)& leqnz esas Hkkstu J`a[kyk lw{e&thou]
tks fd viuk Hkkstu Lo;a cukrs gSa] ls izkjEHk gksrh gS rFkk lcls cM+s
tUrqvksa ij lekIr gksrh gSaA

bl izdkj ge ns[krs gSa fd leqnz esa mifLFkr tUrq vkfn ds thou ij
jklk;fud dkjdksa dh vis{kk HkkSfrd dkjdksa ¼Physical Factor½ dk izHkko
vR;f/kd gksrk gSaA

2-5-2 leqnz ds fofHkUu {ks= (Zonation of sea)

leqnzksa dks nks eq[; Hkkxksa esa ck¡Vk tk ldrk gS& osykiorhZ {ks= (Pelagic Zone)
rFkk furyL; {ks= (Benthic Zone)A

1- osykiorhZ {ks= (Pelagic Zone)& bl {ks= esa leqnz ry dh Åijh
lrg dk ty vkrk gSA egklkxjh; izns”kksa dk Åijh&Lrj] tks izdk”k&
la”ys’k.k dh nf̀’V esa l{ke gksrk gS] osykiorhZ ;k ryIykoh {ks= dgykrk
gSA bl {ks= dks lqizdkf”kr {ks= (Euphotic Zone) ;k dHkh&dHkh
mRIkknd {ks= (Producing zone) Hkh dgrs gSaA bl {ks= esa rkieku
ifjorZu”khy gksrk gS rFkk rst ygjs pyrh jgrh gSA

;g {ks= f{kfrt nf̀’V ls (Horizontally)& (i) uSfjVkapyh {ks= (Neritic
Zone) vkSj (ii) egklkxjh {ks= (Oceanic Zone) esa ck¡Vk tkrk gSaA

(i) usfjfVd {ks= (Neritic Zone)& ;g de xgjs ty dk {ks=
gSA ;g {ks= vUrj Tokj {ks= (Intertidal zone) esa fLFkr gksrk gSA
bls lc fyVksjy {ks= (Sub-littoral zone) Hkh dgrs gSaA
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(ii) egklkxj {ks= (Ocean Zone)& [kqys lkxj dk egk}hih; “kSYQ
ls vkxs dk og Hkkx tks <yku ds Åij ik;k tkrk gS egklkxj
izns”k (Ocean Zone) dgykrk gSaA LFkyh; okrkoj.k ls ;g tksu
vlEcfU/kr jgrk gSaA bls nks {ks=ksa esa ck¡V ldrs gSa&

(a) ;wQksfVd tksu (Euphotic zone) rFkk (b) ,QksfVd tksu
(Aphotic zone)A

(a) ;wQksfVd tksu (Euphotic Zone)& bl {ks= dks mRIknd
{ks= ;k iznhIr {ks= (Illuminated zone) Hkh dgrs gSA ;g 100
ls 200 ehVj dh xgjkbZ rd QSyk jgrk gSA blesa
jsfM;ksysfj;Ul] QksjksesuhQj] ,sYxk] tsyhfQ”k] eNfy;k¡ vkfn
ik;h tkrh gSA bl {ks= esa tM+ okys ikS/ks ugha ik;s tkrs gSaA

(b) ,QksfVd tksu (Aphotic Zone)& ;g ;wQksfVd tksu ls uhps
okyk tksu gSA bl {ks= esa rki le gksrk gSA izdk”k eUn gksrk
gSA bldh xgjkbZ esa izdk”k dk vHkko jgrk gSA ty LrEHk dk
nkc cgqr vf/kd gksrk gSA bls nks {ks=ksa esa ck¡Vk tk ldrk gSa&

(i) xEHkhj {ks= (Bathyal Zone)& ;g {ks= 200 ls 2000 ehVj
rd xgjk gksrk gSA

(ii) foryh; {ks= (Abyssal Zone)& ;g {ks= 2000 ls 5000
ehVj rd xgjk gksrk gSA

2- furyL; {ks= (Benthic Zone)& ;g osykiorhZ {ks= ds uhps fLFkr
jgrk gSA furyL; {ks= esa leqnzh; ry lfEefyr gksrs gSaA blds vUrxZr
leqnz dk 600 ls 6000 QqV dh xgjkbZ rd dk {ks= lfEefyr gSA ;g
HkwxHkhZ; lfØ;rk oky {ks= gSA igys ,slk le>k tkrk Fkk fd bl {ks= esa
tho/kkjh ugha gS] fdUrq ckn esa ekbdy lklZ uked oSKkfud us ;g fl)
dj fn;k fd ;gk¡ Hkh vusd izdkj ds tho ik;s tkrs gSaA ;g izns”k nks
eq[; {ks=ksa esa foHkDr jgrk gSA (i) osykUpyh (Littoral) ,oa (ii) xgjs
leqnzh; (Deep sea) {ks=A
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2-5-3 osykiorhZ {ks= dh ikfjfLFkfrdh (Ecology of Pelagic
Zone)

bl {ks= esa leqnz ry dh Åijh lrg dk ty vkrk gSA ;g {ks= f{kfrt dh
fn”kk esa (Horizontally) ¼1½ usfjVkapyh {ks= (Neritic Zone) vkSj ¼2½ egklkxjh;
{ks= (Oceanic Zone) esa foHkDr gksrk gSA

1- usfjVkapyh {ks= (Neritic zone)& ;g leqnz rV ds ikl okyk {ks= gS]
ftlesa 200 ehVj rd xgjkbZ okyk ty&LrHk lfEefyr gksrk gSA leqnz
esa ikuh leqnz rV ls dkQh nwj rd <yku ds :Ik esa gksrk gSA ;g
Øekuqlkj <yku egk}hih; “ksYQ (Continental shelf) dgykrk gSA bl
egkf}ih; “ksYQ ds Åij dk ty usfjVkapyh {ks= cukrk gSA bl
egkf}ih; “ksYQ ds nwljh rjQ leqnz ry ,dne lh/kk fxjrk gS vkSj
egkf}ih; <yku (Continental shelf) cukrk gSA usfjVkapyh {ks= Hkwfe ds
lehi fLFkr gksrk gS vkSj LFkyh; okrkoj.k ds dkjdksa ls dkQh izHkkfor
gksrk gSA ;g {ks= (i) lqizkVkbMy (Supratidal), (ii) bUVjVkbMy
(Intertidal) vkSj (iii) miVkbMy (Subtidal) esa foHksfnr fd;k tkrk
gSA ;s fuEuof.kZr gSa&

(i) vf/kTokjh; {ks= (Supratidal Zone) & Tokjh; fpUg ds Åij dk
{ks=A

(ii) vUrjkTokjh; {ks= (Intertidal Zone) & Tokj rFkk HkkVk ds e/;
dk {ks=A

(iii) miTokjh; {ks= (Subtidal Zone)& HkkVk fpUg ds uhps fLFkr {ks=A
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2- egklkxjh {ks= (Oceanic Zone)& xgjkbZ vkSj lw;Z dh fdj.kksa dh
Hksnu {kerk ds vk/kkj ij bldks nks mi{ks=ksa esa foHkkftr fd;k tk
ldrk gSaA

(a) lqizdkf’kr {ks= (Euphotic zone)& lrg ls yxHkx 600 QhV dh
xgjkbZ rd dk ;g egklkxjh; {ks=] ftlesa izdk”k dh yxHkx lHkh
fdj.ksa Hksndj izdkf”kr djrh gSa] lqizdkf”kr {ks= dgykrk gSaA

(b) vizdkf’kr {ks= (Aphotic zone)& lqizdkf”kr {ks= ds uhps vf/kd
xgjk {ks= vizdkf”kr {ks= gSaA blesa lw;Z dk izdk”k ugha igq¡prk gSa] ijUrq
vU/kdkj dh vf/kdrk ds vk/kkj ij bl {ks= dks Hkh fuEu nks mi{ks=ksa esa
ck¡Vk x;k gSA

(i) vxk/k lkxjh; {ks= (Bathyal Zone)& ;g osykiorhZ {ks= ds
uhps dk Hkkx gSA blds vUrxZr leqnz dk 600 ls 6000 QhV dh
xgjkbZ rd dk {ks= lfEefyr gSA ;g HkwxHkhZ; lfØ;rk okyk {ks=
gSA bl {ks= dh fo”ks’krk,¡ fuEu gSa &

(a) izdk’k dk vHkko (Short of Light)& Åijh dqN Lrjksa dks
NksM+dj vU;= lHkh txg izdk”k dk vHkko jgrk gSaA

(b) 'khr (Cold)& ,d fuf”pr xgjkbZ ds uhps lHkh egklkxjksa
dk ty LFkk;h :Ik ls izk;% 4°C rd B.Mk gksrk gS rFkk
rkieku lnk fLFkj cuk jgrk gaSA

(c) fu’pyrk& xEHkhj leqnz dh eUn egklkxjh; /kkjkvksa ds
vykok ;gk¡ vU; dksbZ gypy ugha ik;h tkrh gSaA

(d) nkc ¼ncko½ (Pressure)& ;gk¡ tyh; ncko vf/kd gksrk gS]
tks xgjkbZ ds lkFk c<+rk tkrk gSA izR;sd 100 QSne dh
xgjkbZ ij izfr oxZ baap {ks= ij ,d Vu nkc o`f) gksrh gSA
bl nkc dh rqyuk esa leqnz lrg ds izfr oxZ bap ij 15
ikm.M nkc gh gksrk gS tks cgqr de gSaA



vkokl ikfjfLFkfrdh

193

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

fp= Ø- 2-7% lw;Z dh fdj.kksa dh Hksnu&lhekvksa ds vk/kkj ij egklkxj dk
{ks=hdj.k (Zonation of sea on the basis of penetrating of sun-rays )

(ii) foryh; {ks= (Abyssal Zone)& mi;qZDr xgjs lkxjh; {ks=
ds ?kus v¡/ksjs okyk {ks= foryh; {ks= dgykrk gSA lk/kkj.kr%
bldh xgjkbZ 6]000 QhV ls ysdj 15]000 QhV rd gksrh gSa]
ijUrq dqN esa xgjkbZ blls Hkh vf/kd ikbZ tkrh gSaA czqu (Brunn,
1957) uked oSKkfud us bl {ks= dks fo”o dh lcls cM+h &
^ikfjfLFkfrdh bdkbZ* dh miek nh gSA ;|fi vusd nf̀’V
ls ;g ,d viw.kZ ikfjfLFkfrdh rU= gSA bl {ks= esa vkWDlhtu dk
iw.kZ vHkko gksrk gSA ty {ks= esa fo|eku ,d izdkj dh le:irk
ds dkj.k i;kZoj.k vR;Ur lekax gksrk gSA ty dh xfr”khyrk tks
rVorhZ ,oa lrgh {ks=ksa esa gksrh gSa mldk ;gk¡ iw.kZ vHkko jgrk gSA
bl {ks= esa vR;f/kd ty nkc vkSj xgu vU/kdkj gksrk gSA

(iii) xgjk leqnz ;k [kkbZ {ks= (Hadal Zone)& foryh; {ks= ds uhps
/kjkry esa dHkh&dHkh vkSj Hkh xgjh [kkbZ;k¡ gksrh gSa] ftuesa dqN
tUrq leqnk; viuk LFkk;h fuokl cukrs gSaA ;|fi ;g {ks= Hkh
foryh; {ks= dk gh Hkkx gS] ijUrq fQj Hkh lkeqnkf;d y{k.kksa ds
vk/kkj ij dqN fo”ks’kKksa us bls ,d vyx mioxZ ekudj bls
ß[kkbZ {ks= (Hadal zone)Þ dgk gSA

2-5-4 egklkxjh; {ks= leqnk; ;k thotkr (Biota of Oceanic
Zone)

Ekgklkxjh; {ks= dks lqizdkf”kr vkSj vizdkf”kr nks mi{ks=ksa esa foHkkftr fd;k
x;k gSA izdk”k ds dkj.k bu nksuksa mi{ks=ksa ds lkeqnkf;d thou esa vf/kd
fHkUurk gS] ftUgsa izR;sd {ks= dh fo”ks’krkvksa ls le>k tk ldrk gSA
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2-5-4-1 ¼d½ lqizdkf’kr {ks= (Euphotic Zone)

;g leqnz dh Åijh lrg ls yxHkx 600 QhV rd xgjkbZ dk og {ks= gSa]
ftlesa lk/kkj.kr% izdk”k fdj.ksa leqfpr ek=k esa miyC/k jgrh gSaA ijUrq xgjkbZ
ds vuqlkj fdj.kksa dk forj.k cnyrk tkrk gSA lcls Åij lrg ij lHkh
izdk”k rjaxs izos”k djus ls i.kZgfjr /kkjh okyh gjh Iyod dh vf/kdrk gksrh gSa]
ijUrq vkSj vf/kd xgjkbZ esa ijkcSaxuh (Ultraviolet) vkSj lcls xgjs lqizdkf”kr
{ks= esa ek= vojDr (Intra-red) fdj.kksa dh igq¡p gksus ds dkj.k Øe”k% Hkwjh vkSj
yky jax dh Iyod (Brown and Red Plankton) ik;h tkrh gSaA

mRIkknd (Producers)& fofHkUu xgjkb;ksa esa izdk”k fdj.kksa dh forj.k
O;oLFkk ds vuq:Ik lrg ds uhps xgjkbZ esa mrjus ij Øe”k% gjh] Hkwjh vkSj
yky Iyod (Green, Brown and Red Plankton) mRiknd ds :Ik esa feyrh gSaA

miHkksDrk (Consumers)& lqizdkf”kr vkSj rVh; {ks= esa miHkksDrkvksa esa
cgq/kk lekurk gS vkSj vusdksa lnL; nksuksa {ks= esa leku :Ik ls forfjr jgrs gSaA
ijUrq bl {ks= esa dqN fof”k’V tUrq Hkh gSaA eq[; :Ik ls fuEu lewg o.kZu ;ksX;
gSa&

¼v½ izk.kh Iyod (Zooplankton)& LFkk;h vkSj vLFkk;h izk.kh Iyod
nksuksa lewg ds fofHkUu leqnk;ksa ds vusdksa lw{e tUrq bl {ks= esa
forfjr jgrs gSaA LFkk;h Iyod & blds izeq[k lnL;ksa esa
QksjkfeuhQsjk] jsfM;ksysfj;k ¼izksVkstksvk½] ok¡.k Ñfe ¼dhVksXuSFkk½]
dqN ,susfyMk Ñfe] rSjus okys ?kska?ks ¼ekSyLdk½] tSyhfQ”k
¼lhysUVªsVk½ ,oa lcls vf/kd ØLVsf”k;k dh >haxk eNyh ¼fJEi½]
dksisiksM ,oa DysMkslsju leqnk; ds lnL;ksa ds uke mYys[kuh; gSaA
vLFkk;h Iyod ds :Ik esa yxHkx lHkh Qkbye ds ykokZ ik, tkrs
gSaA mnkgj.k ds fy, lhysUVªsVk ds Iysuqyk] bQk;jk ,oa lsEilZ
ykokZ] bdkbuksMesZVk ds ckbfiUusfj;k] vkWfQ;ksIywfV;l]
vkWjhdqysfj;k ,oa bdkbuksIywfV;l ykokZ] cSysuksXykWll dk
VkWjusfj;k ykokZ vkfn vLFkk;h Iyod gSaA

¼c½ rj.kd ;k usdVkWd (Swimmers)& bl lewg esa cMs tUrq gSa]
ftuesa vf/kdka”kr% d”ks:d/kkjh gSaA vd”ks:d oxZ esa ekSyLdk]
Qkbye ds vkWDVksil] yksfyxks] lhfi;k vkSj ukWVhyl vkfn
cgqrk;r ls ik;s tkrs gSaA d”ks:d/kkfj;ksa esa eq[; :Ik ls “kkdZ
vkSj vfLFk/kkjh eNfy;ksa dh vusdksa tkfr;k¡ leqnzh dNq,] lk¡Ik vkSj
Ogsy vkfn lk/kkj.kr% vf/kd xgjkbZ esa ugha tkrs gSa] ijUrq ikuh esa
“olu djus okys tho] tSls eNfy;k¡] iwjs {ks= esa fopj.k djrs gSaA
Vwuk] lkjfMu (Sardine) eSdfjy] gSfjax (Herring) vkfn NksVs
vkdkj dh eNfy;k¡ lnSo Åijh lrg ij jgrh gSaA xgjkbZ esa
jgus okyh eNfy;k¡ lk/kkj.kr% ik”oZ lEihfMr vkSj fofp= “kjhj
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jpuk okyh gksrh gSaA buds jax Hkh Hkwjs ;k yky vFkok vR;f/kd
pednkj pk¡nh ds leku gksrs gSaA

fo?kVd (Decomposers)& bl {ks= ds izeq[k fo?kVd thok.kq
¼cSDVhfj;k½ gh gSA lEHkor% dod (Fungi) dh dqN tkfr;k¡ Hkh
fo?kVd (Decomposers) ds :Ik esa lqizdkf”kr {ks= esa ikbZ tkrh
gSaA

2-5-4-2 ¼[k½ vizdkf’kr {ks= (Aphotic zone)

;g {ks= iw.kZ:is.k vU/kdkje; gS] vr% lkSj ÅtkZ ds vHkko esa HkksT; inkFkksZa dk
mRiknu lEHko ugha gksrk gSA bl {ks= esa mRiknd vuqifLFkr jgrs gSa] fQj Hkh
vusdksa tUrq lkeqnkf;d thou fuokZg djrs gSaA mRikndfoghu gksus ds dkj.k
bl {ks= dk lkeqnkf;d thou viw.kZ Hkh ekuk tk ldrk gSA vizdkf”kr {ks= esa
mRiknu ugha gksrk gS] fQj Hkh lqjf{kr O;oLFkk cuk;s j[kus esa l{ke gSA lR;
rks ;g gS fd bl {ks= esa ,d izdkj ls fujUrj Hkkstu dh o’kkZ gksrh jgrh gSA
izdkf”kr {ks= ds e`r tUrq] nq?kZVuk ds QyLo:Ik VwVs vax] vkSj Hkkstu ds
mijkUr cps gq, Hkkstu ds VqdM+s vkfn fujUrj vizdkf”kr {ks= esa Åij ls fxjrs
jgrs gSaA

miHkksDrk (Consumers)& vizdkf”kr {ks= dk xEHkhj] “kkUr] vU/kdkje;
okrkoj.k vkSj vFkkg ty&jkf”k dk Hkkjh ncko tUrqvksa dh “kkjhfjd jpuk
vkSj ?kuRo nksuksa ij izHkko Mkyrk gSA lqizdkf”kr {ks= dh rqyuk esa ;gk¡ thou
“kkUr vkSj /kheh xfr ls pyrk gS vkSj tUrqvksa dh la[;k Hkh vis{kkÑr cgqr de
gksrh gSA vxk/k lkxjh; {ks= esa tUrqvksa dk forj.k vkSj ?kuRo furyh; {ks= ls
Hkh vis{kkÑr de gSA furyh; {ks= esa tUrqvksa dh rqyukRed vf/kdrk dk dkj.k
Hkkstu gh gSA izdkf”kr {ks= ls uhps fxjrs le; Hkkstu xgjs lkxjh; ty LrEHk
dks ikj djrk gqvk vUr esa foryh; ty ds uhps rygVh ij tek gksrk jgrk
gSA Li’V gSa fd xgjs lkxjh; tUrqvksa ds fy, ty esa rSjrk Hkkstu idM+uk
vf/kd dfBu gSa] tcfd foryh; {ks= esa bldk lqjf{kr Hk.Mkj lnSo cuk jgrk
gSA

vizdkf”kr {ks= ds miHkksDrkvksa esa eNfy;k¡ gh izeq[k gSa] ftuesa vusdksa
“kkjhfjd fof”k’Vrk,¡ gksrh gSA lk/kkj.kr% buds “kjhj fipds ;k ncs gq,] dksey]
pedhys] lysVh jax ds gksrs gSaA vk¡[ks ;k rks gksrh gh ugha gSa vFkok vR;f/kd
VsfyLdksIM ¼Telescoped½ ;k nwjchuh izdkj dh gksrh gSa] ftuds lkFk izk;%
izdk”k mRiknd vax Hkh gksrs gS] ftuls ?kksj vU/kdkj esa rst izdk”k mRiUu
djds Hkkstu vFkok f”kdkj dks idM+k tk ldrk gSA buds tcM+s vkSj eq¡g
vk”p;Ztud :Ik ls vf/kd [kqyus dh {kerk j[krs gSa] ftuls eNyh vius ls
dbZ xquk cM+k f”kdkj vklkuh ls idM+dj gM+Ik dj tkrh gSA xgjs leqnz dh
xYQj] xsLVªksLVksel] ,Uxyj ¼ykyVsu eNyh½] Losyksvj vkfn eNfy;ksa ds vPNs
mnkgj.k gSaA
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fujUrj Hkkstu o’kkZ ls rygVh dkcZfud inkFkksZa ls cuh nynyh feêh ls
fufeZr ry dk :Ik /kkj.k dj ysrh gSA bl feêh esa vusd e`r thoksa ds vax]
[kksy (Shell)] lw{e tho tSls QksjfeuhQsjk] jsfM;ksysfj;k rFkk ikS/kksa vkfn dk
iks’k.k feJ.k gksrk jgrk gSaA vr% rygVh esa vusdksa ek¡lkgkjh foryh; eNfy;k¡
ØLVsf”k;k (Crustacea) vkSj bdkbuksMeZsVk (Echinodermata) esa leqnzh [khjk
(Sea Cucumber)] leqnzh fyyh (Sea Lilly)] fczfVy LVkj (Brittle Star)] leqnzh
vfpZUl (Sea Urchins)] ds vfrfjDr lhysUVªsVk ds leqnzh ,suheksu vkfn
LFkk;h :Ik ls fuokl djrs gSaA buesa ls dqN izk.kh furyh; {ks= dh rygVh esa
tgk¡&rgk¡ ikbZ tkus okyh [kk¡b;ksa esa Hkh fuokl djrs gSaA vU/kdkje; xgjs leqnz
dk “kkUr vkSj xEHkhj okrkoj.k yxHkx LFk;h HkkSfrd ifjfLFkfr;ksa dk fo”kky
{ks= vkSj tUrqvksa ds fy, vkn”kZ fuokl LFky gksus ds dkj.k fofo/k izdkj ds
vla[; tUrqvksa dk fo”kky lkeqnkf;d fuokl Hkh gSaA

fo?kVd (Decomposers)& vizdkf”kr {ks= esaa eq[; fo?kVd ds :Ik esa
dod dh vusdksa tkfr;k¡ ik;h tkrh gSa] ijUrq dqN thok.kq Hkh lfØ; ik;s x;s
gSA

2-5-5 osykiorhZ izns’k dk thotkr (Pelagic Biota)

osykiorhZ {ks= esa ik;s tkus okys lHkh tUrqvksa esa ,d [kkl xq.k feyrk gS]
og ;g gS fd os lnSo rSjrs jgrs gSA rSjus dh {kerk bl {ks= esa ik;s tkus okys
fofHkUu tUrqvksa esa fofHkUu izdkj ls viuk;h x;h gSaA

cM+s izk.kh lfØ; izpyu }kjk osykiorhZ {ks= esa cus jgrs gSaA tsV ds
leku (Jet propulsion) cfgLry ij cus jgus dh ,d lkekU; fof/k gSA bl
fof/k esa ty “kjhj ds vUnj fy;k tkrk gSa rFkk fQj cyiwoZd tsV ds :Ik
ckgkj fudkyk tkrk gS] ftlls izk.kh vkxs dh vksj ;k Åij dh vksj c<+rk
(Propel) gSaA bl fØ;k ds mnkgj.k gkbMªksesM~;wlh] lkbQksesM~;wlh]
lkbQksuksQkslh dh rjg ?kf.V;k¡ ,oa dsQsyksikWM~l esa ik;s tkrs gSaA i`’B ruko
(Surface tension) Hkh NksVs osykiorhZ izkf.k;ksa dks Mwcus ls cpkus esa egRoiw.kZ
Hkwfedk vnk djrk gSA

osykiorhZ izkf.k;ksa dks fuEu nks eq[; lewgksa esa foHkDr fd;k tkrk gS&

1- Iyod ;k IySadVkWu (Plankton)] rFkk

2- rj.kd ;k usDVkWu (Nekton)A

2-5-5-1 Iyod ;k IySadVkWu (Plankton)

^IySadVkWu* ¼Iyod½ “kCn dh mRifŸk ,d ;wukuh “kCn ls gqbZ gSa ftldk vFkZ gksrk
gSa& ^?kweus okyk*A

foDVj gsUlu (Victor Henson) us loZizFke IySadVkWu “kCn dk xBu
fd;k FkkA gSUlu us bl “kCn dk iz;ksx mu izkf.k;ksa ds fy, fd;k Fkk] ftues
rSjus dh {kerk vR;Ur de ;k fcYdqy ugha gksrhA leqnzh ikfjfLFkfrdh esa
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IySadVkWu cgqr egRoiw.kZ gksrs gSaA IySadVksfud tho] tUrqIySadVkWu
(Zooplankton) ;k ikniIySadVkWu (Phytoplankton) gks ldrs gSaA tUrq
IySadVkWu esa izksVkstksvk] tSls& jsfM;ksysfj;k] QksjsfefuQsjk] tsyh eRL;] dbZ izdkj
ds Ñfe (Worms) vkSj dbZ NksVs&NksVs ØLVsf”k;u ,oa ekSyLdk lnL;
lfEefyr gSaA ikni IySadVkWu esa Mk;VEl (Diatoms) lfEefyr gSaA IySadVkWu ds
forj.k ,oa ckgqY;rk ds vk/kkj ij dkWef'kZ;y eNfy;ksa] tks IySadVkWu ij fuHkZj
jgrh gSa] ds ik;s tkus ds LFkku rFkk ek=k dk vuqeku yxk;k tk ldrk gSA

;s izk.kh Tokj ,oa rjaxksa ij fuHkZj jgrs gSa rFkk b/kj&m/kj yq<+drs jgrs
gSaA buesa Lo;a izpyu {kerk ugha gksrhA tSyhfQ'k rFkk ikbjkslksEl dks
NksM+dj ;s izk;% lw{en'khZ gksrs gSaA

bu izkf.k;ksa ds oxhZdj.k dks nks oxksZa eas foHkkftr fd;k x;k gS&
ikni&Iyod (Phytoplankton) ,oa izkf.k&Iyod (Zooplankton)A ikni&Iyod
esa Mk;VEl] Mkbuks¶ysthysVl~] dkWfDlfyfFkQkslZ bR;kfn lfEefyr gksrs gSaA

izkf.k& Iyod esa izksVkstksvUl] tsyh fQ'kst (Jelly Fishes)]
lkbQksuksQksjk (Siphonophora) dbZ Ñfe;k¡] NksVs ØLVsf'k;Ul] ,fEQikWM~l
(Amphipods)] ekSyLdl ,oa foryLFk rFkk rj.kd&izkf.k;ksa ds v.Ms o fMEHkd
lfEefyr gksrs gSaA thou&pØ esa Iyod&voLFkk dh vof/k ds vk/kkj ij izkf.k
Iyodksa dks nks lewgksa esa ck¡Vk tkrk gS& (i) vLFkk;h Iyod ;k fMEHk Iyod
(Meroplankton)] ,oa (ii) LFkk;h Iyod ;k iw.kZ Iyod (Holoplankton)A
fMEHk&Iyod dk usfjVkapyh ;k rVh; ty esa vkf/kD; gksrk gSaA bueas cSfUFkd
(Benthic) vd'ks:fd;ksa dh ifjo/kZu & voLFkk,¡] eNfy;ksa ds v.Ms rFkk
fMEHkd lfEefyr gksrs gSaA nwljh vksj] iw.kZ Iyod esa egklkxjh Iyod lfEefyr
gksrs gSa rFkk tSlk fd muds uke ls Kkr gksrk gSa] os egklkxjh; izns'k esa ik;s
tkrs gSa rFkk lEiw.kZ thou Iyod :Ik esa gh O;rhr djrs gSaA xgjs leqnzksa ds
^uhys ty* ds fuekZ.k esa budk ;ksxnku gksrk gSA iw.kZ Iyod esa Liat]
czk;kstksvUl] QksjksfuM~l dks NksM+dj vU; lHkh la?k (Phylum) fu:fir gSaA
egklkxjh Iyod ds dqN vfHkyk{kf.kd LFkk;h lnL; osysyk (Valella)]
bvkfUFkuk (Ianthina)] dsysul (Calanus)] lsÝkbuk (Saphrina)] vkfn gSaA

ifjek.k ds vk/kkj ij Iyod rhu izdkj ds gksrs gSa (i) xq:&Iyod
(Macroplankton)& tks izk;% uXu vk¡[kksa ls ns[ks tk ldrs gSa] tSls tsyhfQ'k
lstkbVk (Sagitta) vkfn( (ii) y?kq&Iyod (Microplankton) & ftuesa
yxHkx ,d feeh cM+s izk.kh gksrs gSa] tSls& ØLVsf'k;k ds dqN fMEHkd( ,oa
(iii) v.kq&Iyod (Nanoplankton)] ftuesa dsoy 3 ls 60 ekbØkWu rd dh
lkbt okys izk.kh lfEefyr gksrs gSa] tSls& Mk;VEl] Mkbuks¶ysthysV~l]
izksVkstksvUl ,oa cSDVhfj;k vkfnA

IySadVkWUl esa lk/kkj.kr;k lHkh /khjs&/khjs rSjus rFkk cgus okys tho
lfEefyr gksrs gSaA muesa ls vf/kdrj lw{e tho vkSj leqnzh lrg ij ik;s tkus
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okys gksrs gSa] tSls fd izdkf'kr ¼QksfVd½ {ks= esa dqN IySadVkWUl esa izpyu rU=
mifLFkr gksrs gSaA

2-5-5-2 Iyodh; vuqdwyu (Planktonic Adaptations)

Iyodh; (Planktonic) tho/kkfj;ksa dks osykiorhZ izns'k (Pelagic Zone) esa jgus
ds dkj.k rSjus dh leL;k lcls izcy gksrh gSA vr% budks rSjrs gq, jgus ds
fy, dqN fo'ks’k izdkj ds vuqdwyu (Adaptations) viukus iM+rs gSa tks
fuEufyf[kr gSa&

1- lk/kkj.kr% Iyod (Planktons) dk “kjhj vkdkj esa NksVk gksrk gSA

2- dqN Iyod fo'ks’k izdkj ds “kwy (Spines) vkfn /kkj.k djrs gSa] ftlls
fd rSjus (Float) esa lgk;rk feyrh gSA tSls& dhVksfljksl
(Chaetoceros) ds “kjhj ij pkj yEcs “kwy (Spines) gksrs gSa] tks blds
pkjksa dksuksa ij gksrs gSa vkSj bls ty esa rSjus esa lgk;d gSaA

3- dqN tUrqvksa dk vkdkj rqdZ ds leku (Spindle Shaped) gks tkrk
gSA ;s vius vkidks bl izdkj j[krs gSa fd budh fLFkfr {kSfrt
(Horizontal) :Ik esa cuh jgs vkSj ;g rSjrs jgasA

4- dqN Iyod (Planktons) FkSysuqek (Bag like) rFkk dqN Qhrs ds leku
(Ribbon shaped) gks tkrs gSaA

5- dqN Mk;Ve (Diatoms) viuh dksf'kdkvksa esa rsy vkfn /kkj.k djrs gSa]
ftlls mudk ?kuRo de gks tkrk gSA

6- Iyod eas T;knkrj pyus dh {kerk cgqr de fodflr gksrh gSa blls Hkh
mudks rSjus esa lgk;r feyrh gS rFkk ;s T;knkrj lhfy;k (Cilia) vkfn
dh lgk;rk ls xfr dj ldrs gSaA

fp= Ø- 2-8% osykiorhZ {ks= ds eq[; izk.kh
(Important animals of Pelagic Zone)
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7- Iyodh; (Planktonic) tkfr;ksa dk dadky (skeleton) gYdk rFkk iryk
gksrk gSaA

8- dqN izdkj dh “kSoky (Algae) ,ddksf'kdh; gksrh gSaA ;s J`a[kyk (Chain)
cukdj vius vkidks rSjrk gqvk j[krh gSA

9- dqN Iyod tSls Qk;lsfy;k (Physalia) gok ds FkSyksa (prematophore)
dh lgk;rk ls rSjrh jgrh gSA

2-5-5-3 rj.kd ;k usdVkWu (Nekton)

;s rhoz xfr ls rSjus okys tUrq gksrs gSa rFkk vius LFkku dks bPNk ds vuqlkj
cny ldrs gSaA blfy, lHkh usdVkWu izk.kh gksrs gSa rFkk os lHkh izdkj ds ty
dh lrg rFkk ry esa ik;s tkrs gSaA fLDoM~l (Squids)] eNfy;k¡] Ogsy rFkk os
lHkh leqnzh izk.kh] tks rSjdj yEch nwjh rd tk ldrs gSa] blh Js.kh esa vkrs gSaA

bl Js.kh esa rSjus okys izk.kh lfEefyr gksrs gSa tks cfgLry ij ik;s tkrs
gSaA blesa n{k pyukax mifLFkr gksrs gSa ftudh lgk;rk ls ;s ygjksa ,oa Tokj ds
fo:) rSjus esa leFkZ gksrs gSaA izpyu & vuqdwyu (Locomotory adaptations)
dbZ fØ;kvksa esa] tSls& f'kdkj dk ihNk djus esa] “k=qvksa ls cpus esa ,oa yEch
vizokl djus esa budh mi;ksfxrk gksrh gSA /kkjk&jsf[kr (Stream-lined) “kjhj]
lqfodflr isf'k;k¡] rfU=dk rU= ,oa nf̀’V Kku rj.kd izkf.k;ksa ds egRoiw.kZ
vuqdwyu gSa tks mudh thou&iz.kkyh ds fy, mi;ksxh gSaA rj.kd&izk.kh xgjs
ty esa Hkh feyrs gSaA

2-5-5-4 rj.kdh; thotkr (Nektonic Biota)

;s osykiorhZ izns'k (Pelagic) Hkkx esa ik;s tkus okys izk.kh gSaA ;s izk.kh rSjus ;ksX;
gSaA ;s T;knkrj lrg ds lehi rFkk xgjkbZ rd feyrs gSa] bueas izpyu vax fodflr
gksrs gSa] ftudh lgk;rk ls ;s rjaxksa rFkk Tokj & HkkVk vkfn ds fo:) rSj
ldrs gSa mnkgj.kkFkZ lhih] ?kksa?ks vkfn ekSyLdk oxZ ds tUrq] izkWu] >haxk vkfn
ØLVsf'k;k (Crustaceans)] eNfy;k¡] dNq, (Turtles)] leqnzh i{kh rFkk dqN
Lru/kkjh tUrq feydj leqnzh rj.kd (Nekton) dgykrs gSaA leqnzh i{kh T;knk
rst rSjus okyh rFkk lrg ij jgus okyh gksrh gSA xgjkbZ esa ik;s tkus okys
usDVkWu eq[;r% ry ds lehi jgus okyh eNfy;k¡ gksrh gSA budh eq[;
fo'ks’krk,¡ ;s gSa fd vf/kdrj ,d txg ,df=r gksdj jgrh gSa rFkk fuf'pr
izdkj ds _rq vkokl (Seasonal migrations) iznf'kZr djrh gSaA ;s eNfy;k¡
T;knkrj Iyod dks gh Hkkstu ds :Ik esa dke es ysrh gSaA ;s eNfy;k¡ rFkk vU;
leqnzh i{kh usfjVkapyh {ks= esa vf/kd feyrs gSaA

2-5-5-5 rj.kdh; vuqdwyu (Nektonic Adaptations)

1- budk lcls vf/kd fodflr vuqdwyu pyukaxksa dk vR;f/kd fodflr
gksuk gSaA

2- budk ekalis'kh rU= (Musculature) dkQh fodflr gksrk gSA
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3- rfU=dk rU= rFkk izdk'kxzkgh vax lqfodflr gksrs gSaA okLro esa Ogsay
tSlh dqN eNfy;k¡] tks fd rj.kdh; {ks= ds vUnj vkrs gSa] dkQh rst
rSjus okys gksrs gSaA

2-6 furyLFk {ks= dh ikfjfLFkfrdh (Ecology of
Benthic Zone)

furyLFk {ks= ds vUrxZr leqnz ds ry okyk lEiw.kZ {ks= lfEefyr gSaA izdk'k ds
Hksnu ds vk/kkj ij ;g nks eq[; {ks=ksa esa foHkDr gksrk gSa &

1- osykapyh {ks= (Littoral zone)] rFkk

2- xgjs leqnzh {ks= (Deep – sea zone)

2-6-1 osykapyh {ks= (Littoral zone)

;g izdkf'kr {ks= gksrk gS rFkk mPp Tokj&Lrj ls ysdj rV ls yxHkx 250
ehy dh nwjh rd ,oa 200 ehVj dh xgjkbZ rd QSyk jgrk gSA bl {ks= dks
iqu% nks Hkkxksa eas foHkDr fd;k x;k gS&

1- lqosykapyh {ks= (Eulittoral zone)] rFkk

2- miosykapyh {ks= (Sublittoral zone)A

2-6-1-1 lqosykapyh {ks= (Eulittoral zone)

;g Hkkx leqnz dh lrg ls 40 ehVj rd dh xgjkbZ ij gksrk gSA blesa
isM+&ikS/ks lcls vf/kd gksrs gSaA blds vUrxZr vUrjTokjh; {ks= (Intertidal
Zone) gksrk gS] tks Tokj rFkk HkkV (High and Low tides) dh lhek ds vUrxZr
vkrk gSA bl Hkkx esa HkkSfrd rFkk jklk;fud voLFkk,¡ cnyrh jgrh gSA blds
vUrxZr eq[;r% leqnzh fdukjs okyk vkokl (Habitat) vkrk gS] rFkk blesa
eq[;r% rhu izdkj ds vkokl LFky (Habitats) gksrs gSa&

¼v½ pêkuh (Rocky)

¼c½ jsrhyk (Sandy)

¼d½ nynyh rg (Muddy shores)

bl {ks= esa lcls vf/kd egRoiw.kZ ?kVuk Tokj rFkk HkkV~k gSA bl {ks= esa
jgus okys izkf.k;ksa esa lajpukRed :ikUrj.k ds v/k%Lrj (Substratum) ds izdkj]
xgjkbZ] tyok;q] Hkkstu dh miyC/krk vkfn ls izHkkfor gS rFkk muds thou ds
rjhds fHkUu&fHkUu gSaA dqN jsaxus okys izk.kh tSls ,susfyM~l rFkk ekSyLdk
(Molluscs) ,oa tehu esa /k¡ldj jgus okys (Burrowing Animals)] dqN ,d
gh txg jgus okys (Sessile) gksrs gSaA bl {ks= esa jgus okys lHkh izk.kh
vkdfLed gksus okys ifjorZuksa ds fy, cgqr laosnu'khy gksrs gSaA
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lqosykapyh {ks= (Eulittoral zone) dks tSfod rFkk ikfjfLFkfrdh :Ik ls
pkj {ks=ksa esa ck¡Vk x;k gSa] tks fuEufyf[kr gSa&

1- Lizsbax {ks= (Spraying Zone)& ;g leqnzh rV ds lehi okyk Hkkx gSa
blesa jgus okys izk.kh rjaxksa ds lh/ks lEidZ esa vkrs gSaA

2- fyV~Vksjkbu {ks= (Littorine Zone)& ;g okLrfod vUrjTokjh; {ks=
gSa ¼vFkkZr Tokj rFkk HkkVk ds e/; dk LFkku½] blds vUrxZr jsrhyk rFkk
dhpM+ Hkjk vkokl vkrk gSaA

3- csyukWbM {ks= (Balanoid Zone)& blds {ks= esa ckusZdy (Barnacles)
ik, tkrs gSa vr% bls cSysukWbM {ks= (Balanoid zone) dgrs gSaA

4- lcVkbMy {ks= (Subtidal Zone)& blds vUrxZr lqosykapyh {ks=
(Eulittoral zone) dk pêkuh vkokl LFky (Habitat) vkrk gSA ;gk¡
rkiØe lcls vf/kd gksrk gSA

2-6-1-2 lqosykapyh {ks= dk thotkr (Biota of Eulittoral Zone)

¼v½ pêkuh (Rocky)& bl Hkkx esa ik;s tkus okys tUrqvksa esa dkQh fHkUurk,¡
gksrh gSa] D;kssafd bldh jpuk dbZ izdkj ds vkokl&LFkyksa ls feydj gqbZ
gSA bl Hkkx esa ik;s tkus okys fo”ks’k tUrq rFkk mudh lajpukRed
fo”ks’krk,¡ (Features) fuEu izdkj gSa&

mnkgj.kkFkZ] leqnzh ,suheksu (Sea-anemones)] Liat (Sponges)]
gkbMªkWbM~l (Hydroids)] V~;wfudsV (Tunicates) bR;kfnA ;s
vf/kdrj ,d txg jgus okys (Sessile) gksrs gSaA ;s tUrq vf/kdrj
NksVs&NksVs iRFkjksa] pêkuksa bR;kfn ls fpids jgrs gSaA ;s iRFkj leqnzh
ygjksa }kjk vklkuh ls ,d txg ls nwljh txg foLFkkfir fd;s tk
ldrs gSaA vr% bl {ks= esa ik;s tkus okys tUrqvksa dks fcNqM+us rFkk
/kDdksa vkfn ls j{kk ds lk/ku viukus iM+rs gSaA

pêkuh rV] pêkuh dq.M (Pool or Lake) ,d Li’V vkokl gksrs gSaA
budk ifjek.k cgqr ifjorZu”khy gksrk gSA mPp&Tokj Lrj ls Åij
fLFkr dq.Mksa dks NksM+dj] bu dq.Mksa esa izR;sd esa mPp&Tokj ds le;
leqnzh ty dk iw.kZ vknku&iznku gks tkrk gSA pêkuh dq.M nks izdkj ds
gksrs gSa& (i) mFkys (ii) ,oa xgjsA (i) mFkys pêkuh dq.Mksa esa fuEu Tokj
(Low tide) ds le; yo.krk ifjofrZr gksrh gS] tcfd xgjs pêkuh
dq.Mksa esa yo.krk ds ifjorZu yxHkx ugh ds cjkcj gksrh gSA Liat]
gkbMªkbM~l] leqnzh ,suhekst] C;w;kstksvUl ,oa V~;wfudsV~l pÍkuh dq.Mks esa
ik;s tkus okys lkekU; tUrq gSa ØLVsf”k;Ul dh lef’V Hkh bu dq.Mksa esa
ik;h tkrh gSa] tSls] Iyod & dkWisikWM~l dsizSyk (Caprella)
uked ,fEQikWM] fy,.Mj (Leander) ,oa fgIiksykbV (Hippolyte)]
tSls >haxk (Prawns)( gksesjl (Homarus) ,oa isfyU;wjl (Palinurus)
tSls ykscLVlZ (Lobsters) rFkk Mªksfe;k oYxsfjl (Dromia vulgaris)]
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busdl (Inachus) tSls dsdM+s (Crabs)A ?kksa?ks] fyEisV~l (Limpets) ,oa
elsYl (Mussels) Hkh pêkuh dq.Mksa esa feyrs gSaA ,bZvksfyl (Aeolis)
rFkk MkWfjl (Doris) tSls lfØ; furyLFk (Benthic) izk.kh Hkh
dHkh&dHkh bu dq.Mksa esa ik;s tk ldrs gSaA

¼c½ fueXu (Submerged)& pêkusa tks dHkh Hkh vukofgr ugha gksrh & tks
pêkus fujUrj fueXu jgrh gSa] mu ij vkrid (Isolation)] yo.krk ,oa
rkiØe & tSls dkjd ifjofrZr ugha gksrs] ysfdu ;s ygjksa dh
fØ;k }kjk izHkkfor gksrh jgrh gSaA buds izkf.ktkr (Fauna) esa izk;%
LFkkuc) izk.kh gksrs gSaA tSls& ekbfVyl (Mytilus)] isfjfoady
(Periwinkle)] gsfyvksfVl (Haliotes)] IkVsyk (Patella)] flfiz;k
(Cypraea) tSls ekSyLd (Molluscs)] ¶yLVªSyk (Flustrella)] esEczsfuiksjk
(Membranipora) tSls ikWyhtksvUl] gsfydkWf.Mª;k (Halichondria)]
xzsfU”k;k (Grantia) ,oa lkbdu (Sycon) tSls Liat
(Sponge)( V~;wC;wysfj;k (Tubularia)] xksxksZfu;k (Gorgonia)]
IywE;wysfj;k (Plumularia) ,oa xksxksZafuM~l tSls gkbMªkbM
ikWfyIl( lscsysfj;k (Seballaria)] usjhl (Nereis)] dhVksIVsjl ,oa ;wful
(Eunice) tSlh ikWyhdhVh Ñfe;k¡] fyfu;l (Lineus) ,oa ;wiksfy;k
(Eupolia) tSls uheVkbZUl( ckWVªkbyl (Botryllus)] gMZekfu;k
(Herdmania) ,oa ,lhfM;k (Ascidia) tSls ,lhfM;Ul
(Ascidians)( dkflZul (Carcinus) tSls ØLVsf”k;Ul( vkWfQvksfFkzDl
(Ophiothrix)] ,LVsjkbuk (Asterina) ,dkbul ,LD;wys.Vl (Echinus
esculentus) tSls ,dkbuksMElZ (Echinoderms)A

¼l½ pêkusa tks dHkh mPp Tokj ds le; Hkh ty esa Mwcrh ugha gSa&
bu pêkuksa ij vkriu (Isolation)( rkiØe] rjax&fØ;kvksa (Wave-
actions) vkfn dkjdksa dk izHkko iM+rk gSA bu pêkuksa ds leqnz ls nwj
okys Qyd (Face) ij ckusZdYl ;k ekSyLDl tSls dqN gh izk.kh jgrs gSa]
ijUrq leqnz dh vksj okys Qyd ij dbZ izdkj ds izk.kh ik;s tkrs gSaA

¼n½ leqnz&rV dh os pêkusa rFkk vc) iRFkj tks ygjksa ds izHkko ls
gVrs ugha& tks pêkusa ;k iRFkj jsr ;k nyny esa etcwrh ls fpids
ugha jgrs] muds uhps ty dk ifjlapj.k gksrk gSA blfy, bu LFkkukas esa
jgus okys izkf.k;ksa dks vkriu] “kq’drk (Desiccation) vkSj tyh; /kkjk
ds fo:) lqjf{kr gksuk iM+rk gSA pêkuksa ,oa iRFkjksa dk LFkkf;Ro muds
mifuos”k (Colonization) ds fy, ,d egRoiw.kZ dkjd gSA bu iRFkjksa ds
uhps okys lqjf{kr fudsr (Niche) esa mPp ty & fu”kku ds ikl dbZ
ØLVsf”k;Ul ik, tkrs gSaA rV ds uhps dh vksj fyuh;l (Lineus) tSls
useVkbu ,oa ;wdsfy;k (Eucalia) tSls ,susfyM~l ik, tkrs gSa tks
Tokj }kjk yk;s x;s ty ls ?kqyrs jgrs gSaA fuEu ty & fu”kku ds Lrj
esa usjhl (Nereis)] dkflZul (Carcinus)( gfeZV ØSc] rkjk & ehu (Star
Fish) leqnzh vfpZu dh dbZ tkfr;k¡ rFkk dbZ izdkjdh rVh; eNfy;k¡
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ikbZ tkrh gSaA bu pêkuksa dh njkjksa ,oa [kMM~ksa esa dbZ ,susfyM&Ñfe;k¡]
ØLVsf”k;Ul leqnzh ddM+h bR;kfn ik;s tkrs gSaA

¼r½ jsr ,oa nyny esa Mwch gqbZ pêkus& bu pêkuksa dh lrg ij /kwyd.kksa
dk vi?k’khZ (Abrasive) izHkko gksrk jgrk gSA ;g izHkko rjax xfr }kjk
/kwyd.kksa ds cgko ds dkj.k gksrk gSA

¼Fk½ jsrhyk (Sandy)& bl vkoklLFky (Habitat) esa jgus okys tUrq
fpidus ds fy, dksbZ fo”ks’k lrg ugha j[krs gSa] u bUgsa fpidus dh
t:jr gksrh gSa] D;ksafd vf/kdrj ;gk¡ okrkoj.k ,d tSlk cuk jgrk
gSA ;gk¡ ij FkksMh “kSoky (Algae) o vf/kdrj fcy cukdj jgus okys
tUrq gksrs gSa] tSls Ñfe] ØLVsf”k;Ul] ekSyLd (Worms, Crustaceans,
Molluscs) vkfnA

jsrhys rVksa ds izkf.ktkr & nwljs izdkj dk lqosykapyh
vkokl jsrhyk& rV gksrk gSA jsrhyk rV rjaxksa }kjk vijfnr
inkFkksZ ds fu{ksi.k (Deposition) ls curk gSA fuokl ds fy,
jsrhyk rV ,dleku (Uniform) ifjfLFkfr;k¡ izLrqr djrk gSA
lkFk gh ;g layXu ds fy, dksbZ ry iznku ugha djrkA blfy,
leqnzh vir`.k (Sea-weeds) ,oa LFkkuc) izkf.k;ksa dk bu rVksa ij
vHkko gksrk gSaA

jsr fofHkUu lkbt ds dk.kkas dk feJ.k gksrk gSA cM+s dk.kksa esa
iqfyu (Beach) ds Åijh Hkkx esa ,df=r gks tkus dh izof̀Rr gksrh
gS] blfy, izkf.k;ksa ds fy, fcy cukdj jguk lEHko ugha jgrk
gSA detksj izkf.k;ksa ds fy, cM+s lkbt ds d.kksa dh xfr
gkfudkjd gksrh gSA blfy, bl vkokl esa de gh izkf.k ik;s tkrs
gSA nwljh vksj] jsr & fefJr nynyh ryksa ij izkf.ktkr
fo”ks’k :Ik esa cM+k gksrk gSA rkiØe] yo.krk] lw;kZri ,oa “kq’du
tSls dkjd vUrj Tokjh; jsrhys rVksa ij ,dleku :Ik ls izHkko
Mkyrs gSaA

fp= Ø- 2-9% jsrhys o nynyh rVksa ij ik;s tkus okys dqN izk.kh
(Some animals found at the sandy and muddy sea shore)
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jsrhys rV ds vf/kdka”k leqnzh izkf.k fcydkjh (Burrowing) gksrs
gSA bu vkoklksa ds LFkk;h fuoklh la[;k esa de gksrs gSaA eq[;
fuoklh fuEufyf[kr gSa&

(i) ,susfyM Ñfe;k¡ (Annelid Worms)& ysful (Lanice)]
isDVhusfj;k (Pactinaria)] ,sjsfudksyk (Arenicola) ,oa Xykblsjk
(Glycera)A

(ii) ØLVSf’k;Ul& dksisikWMLk] ,fEQikWM~l vkSj dsdM+sA

(iii) ekSyLdl] ohul (Venus)] MksusDl (Donax)] lksyu (Solen)]
MsUVsfy;e (Dentalium) eSfjfVªDl (Meritrix)] flfyDok jsfM,Vk
(Siliqua radiata)] VfjVsyk (Turritella)] E;wjSDl (Murex)] uSfVdk
(Naitica)] Mksykcsy (Dolabell)] ,sIyhfl;k (Aplysia)] vksadhfM;e
(Onchidium) vkfnA

(iv) ,dkbuksMElZ& gksyksFkqfj;k ,sVªk (Holothuria atra)] gksyksFkqfj;k
LdSczk (H. Scabra)] gksyksFkqfj; yqfczdk (H. Lubrica) dqdqesfj;k
(Cucumaria)] lkbusIVk (Synapta)] Fkk;ksu (Thyone)] rkjkehu
(Starfish)] ,LVsjkbuk (Asterina)] is.VkfljkWl
(Pentaceros)] ,sLVªksiSDVu (Astropecten)] vkWfQ;ksfFkzDl
(Ophiothrix) ,oa ,dkbuksdkfMZ;e (Echinocardium)A

(v) izksVksdkWMsZVl& ,fEQvkWDll (Amphioxus) ,oa gsfedkWMsaV &
CkSysuksXyksll (Balanoglossus)A mi;qZDr izkf.k;ksa ds vykok dqN
eNfy;k¡ Hkh jsrhys rVksa ij ikbZ tkrh gSaA

¼Q½ dhpM+h ;k nynyh rV (Muddy Shores)& bl izdkj dk lqosykapyh
vkokl osyklaxeksa (Estuaries) ds nynyh rV gksrs gSaA Fky ls leqnz esa
cgus okys ty ds ryNV (Silt) ds fu{ksi.k ls nynyh rVksa dk fuekZ.k
gksrk gSaA nynyh rVksa esa jsrhys rVksa dh rjg foLFkkiu”khy v/k%Lrj gksrs
gSaA nynyh ,oa jsrhys rVksa ds chp dbZ izdkj ds vUrjky
(Intergradations) ik;s tkrs gSaA jsr ,oa nyny ds izkf.k & tkrksa ds
chp Li’V lhek ugha cukbZ tk ldrhA ;s rV ogk¡ ik;s tkrs gSa] tgk¡
rjax fØ;k {kh.k gksA nyny esa dkcZfud va”k vf/kd gksrk gSA
blfy, ;g vf/kd Hkkstu iznku djrk gSaA

bl vkoklLFky (Habitat) esa T;knkrj jsrhys vkokl & LFky (Sandy
Habitat) okys tUrq gh ik;s tkrs gSaA ;gk¡ T;knkrj osyklaxe (Estuaries)
rFkk ufn;k¡ vkdj [kqyrh gSa] vr% ;gk¡ dkcZfud inkFkZ (Organic
Contents) T;knk gksrs gSA buesa fuEu tUrq T;knkrj feyrs gSa]
tSls ,ddksf”kdh; tho (Protozoans)] fuesVksM~l] ,susfyM~l (Annelids)]
ØLVsf”k;Ul (Crustaceans) bR;kfnA

nynyh rVksa ij ik;s tkus okys tUrq gSa& izksVkstksvUl] gsfydkWf.Mª;k
(Halichondria) o gkbesfu,lhMksu (Hymeniacedon) vkfn tSls Liat]
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uhesVksM~l( ,jsfudksyk (Arenicola)] fQYyksMksl (Phyllodoce)] us¶Fkht
(Nephthyes)] usjhl MkboflZdyj (Nereies diversicolor) o ,ÝsMkbV
(Aphrodite) tSls ,usfyM~l Ñf=] ;wiksyksfu;k (upogebia) o dSfYyuslkM~l
(Callinassa) tSls ØLVsf”k;Ul( dksjksfQ;e (Corophium) tSls
foydkjh ,EQhikWM~l( ek;k (Mya)] LØksfcD;wysfj;k (Scrobicularia)] fiUUkk
(Pinna) o VsYykbuk (Tellina) tSls fcydkjh ckbosfYo;k (Bivalvia)( uklk
(Nassa) tSls nynyh ?kksa?ks( ,LVhfj;kl (Asterias)
tSls ,dkbuksMElZ( lkbQuD;wfyM~Lk ,oa vkWflvksMk (Ocyoda) vkfn ds dsadMsA

2-6-1-3 lqosykapyh {ks= ds izkf.k;ksa esa vuqdwyu (Adaptations of
eulittoral zone animals)

¼v½ pêkuh vkokl & LFkyh; izk.kh (Rock Habitating Animals)

bu tUrqvksa esa fpidus dh {kerk cgqr vf/kd gksrh gSA ;gk¡ jgus okys tUrq
fpidus ds fy, fHkUu&fHkUu fof/k;k¡ viukrs gSa] tSls leqnzh ,uheksu (Sea-
anemones)] ihMy fMLd (Pedal Disc) dh lgk;rk ls fpidrs gSa rFkk cgqr
ls fcydkjh ikWyhdhV (Tubiculous polychaetes) dSfY”k;e;qDr ufydk
ds }kjk fpidrs gSa ,oa ,slhfM;Ul (Ascidians) ,d izdkj ds lzko.k
(Secretion) dh lgk;rk ls fpidrs gSaA ,d txg jgus dh vknr ds dkj.k
fofHkUu tUrqvksa esa dqN fo”ks’k izdkj ds vkdkfjdh; ifjorZu (Morphological
changes) vk tkrs gSa] tSls&

1- eq¡g rFkk xqnk dk ,d ljy js[kk esa vk tkuk] tSls& ,slhfM;Ul esaA

2- pyukaxksa dk u gksuk] tSls& ekbfVfyl esaA

3- laosnh vaxksa dk vR;Ur fodflr gksuk] tSls& ikWyhdhV~l (Polychaetes)
esaA

4- tUrqvksa esa eksVh dop (Shell) dk fodkl] tSls& ,slhfM;Ul esaA

5- lhfy;k dh lgk;rk ls Hkkstu xzg.k djukA

6- vjh; lefefr dk fodklA

7- tuu vf/kdrj dfydk (Budding) }kjk gksuk tSls gkbMªkbM~l o
V~;wfudsV~l (Hydroids – Tunicates) esaA

8- izfrdwy ifjfLFkfr;ksa esa “kh?kz ladqpu dh {kerk tSls & cSysul
(Balanus) dh fljl & xfr o Vsjscsyk (Terebella) tSls uyh fcydkjh
(Tubicolous) ikWyhdhV~l dh Li”kZd xfr;k¡ (Tentacular movements)A

9- n{k laosnh vaxksa dk fodkl tSls& uyh & fuoklh ikWyhdhV~l esaA

10- lw;kZriu] ok’ihdj.k ;k “kq’du ls cpus ds fy, eksVs pksy (Testa) dk
fodkl] tSls& ,sflfM;Ul esa] cSysul (Balanus)] dhyksuksfc;k



vkokl ikfjfLFkfrdh

206

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

(Chelonobia) o ckboSYOt (Bivalves) ds [ksky rFkk uyh&fuoklh
ikWyhdhV~l esa uyhA

11- dbZ LFkkuc) (Sedimentary) izkf.k;ksa esa eqdqyu (Budding) }kjk tuu
djus dh rFkk cM+h dkWyksuh cukus dh {kerk gksrh gSaA tSls &
gkbMªkWbM~l ,oa ckWVªkbyl (Botryllus) tSls V~;wfudsV~l dh dkWyksuhA

12- uXu pêkuksa ij jgus okys izkf.k;ksa esa lqj{kk&lk/kuksa dk fodkl gksrk gSa&
tSls& Liatksa dh dafVdk,¡] lhys.VªsjsV~l dh na'k dksf”kdk,¡ (Stinging
cells) ,oa ?kks?kksa dh “kwy&;qDr Ropk ,sls gh lqj{kk lk/kuksa ds mRre
mnkgj.k gSaA

13- ?k’kZ.k (Friction) de djus ds fy, “kjhj dk piVk gksuk] pêkuh rV ij
jgus okys izkf.k;ksa dk vU; lkekU; vuqdwyu gksrk gSaA tSls&
gsfydkW.fMª;k (Halichondria)] vkWLdsjsyk (Oscarella) tSls Liat]
iRrh :ih ¶yLVªsyk (Flustrella) uked ikWyhtksvu] ckWVªkbyl
(Botryllus) uked la;qDr V~;wfudsV] v/kji`’Bh piVk “kjhj okyk
fyft;k (Ligia)] vkfnA

¼c½ jsrhys rVksa esa fuokl djus okys izkf.k tkr (Sand shore inhabiting
animals)

bu tUrqvkas esa fpidus dh {kerk de gksrh gSA ;gk¡ ikS/ks vkfn ugha gksrs gSaA
buesa fuEufyf[kr vuqdwyu (Adaptations) gksrs gSa &

1- ygjksa ls j{kk djus ds fy, fcy cukdj (Tubicolous) jgus dh vknr
dk fodflr gksukA bl vknr ds dkj.k ;s yo.krk (Salinity) rFkk
rkiØe vkfn ds ifjorZuksa ls cp tkrs gSaA

2- vf/kdka”k izk.kh fcydkjh gksrs gSa] bl dkj.k buesa [kksnus okys vax ik;s
tkrs gSaA

3- izk;% bu izkf.k;ksa esa i{ekfHkdh & Hkj.k &iz.kkyh (Ciliary mode of
feeding) ikbZ tkrh gSA dqN izk.kh Hkkstu ,df=r djus ds fy, ty &
/kkjk,¡ mRiUu djrs gSa] ftuds lkFk leqnzh & ty esa Iyoeku eyok
(Floating debris) buds “kjhj esa izos”k djrk gSA ,sls izkf.k;ksa dks
fuyEcu & Hkj.kd (Suspension feeders) dgrs gSaA ,slh Hkj.k fØ;k
(Feeding process) ,fEQvkWDll ,oa dbZ ekSyLDl esa ikbZ tkrh gSaA

4- bu jsrhys izkf.k;ksa esa “olu leL;k dks fofHkUu rjhdksa }kjk gy fd;k
tkrk gSA tSls & ysfeyhczsaDl ,oa ,fEQvkWDll esa i{kekfHkdh &
fof/k;ksa }kjk “kjhj esa ty yk;k tkrk gS tks “olu ,oa iks’k.k nksuksa esa
lgk;d gksrk gSA ,dkbuksdkfMZ;e (Echinocardium) uked leqnzh
vfpZu esa “kwyksa dh xfr esa ty & /kkjkvksa dk fuekZ.k gksrk gSA ;s /kkjk,¡
fpeuh tSlh uyh ls izokfgr gksrh gSA bu uyh dks fo”ks’k izdkj ds
uky&iknksa (Tube-feet) }kjk [kqyk j[kk tkrk gSA dsdM+ksa dh “olu
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okfgdkvksa esa ty ds izos”k dh dbZ fof/k;k¡ ikbZ tkrh gSaA ,sYC;wfu;k
(Albunea) esa nks cM+h J`afxdkvksa dks ,d lkFk yk;k tkrk gSA blls ,d
ufydk cu tkrh gSA “olu ds le; blh ufydk ls ty xzg.k fd;k
tkrk gSA

5- VsjscsfyM~l (Terebelids)] DyksghZfeM~l (Chlorhaemids) tSls fcydkjh
ikWyhdhV~l esa “kwd de fodflr gksrs gSaA

6- irys dop (Shells) rFkk lqfodflr ikn (Foot) jsrhys ekSyLDl dk
vfHky{k.k gksrk gSA blesa lw=&xqPN xzfUFk (Byssus Gland) vuqifLFkr
gksrh gSA

7- MksusDl (Donax)] lksyu (Solen) ds piVs [kksy bu izkf.k;ksa dks jsr esa
fcy cukus esa lgk;rk nsrs gSaA

8- uSfVdk (Natica)] uklk (Nassa) tSls xSLVªksiksM~l dk ikn (Foot) QSyk
gqvk gksrk gSA ,slk ikn fcy cukus esa ,oa foliZ.k (Creeping) esa
lgk;d gksrk gSA

9- lkbQu dk fodkl jsrhys ekSyLdl dk lkekU; y{k.k gSA

10- leqnzh ,suheksu jsr esa ufy;k¡ cukrs gSa ftuesa os iw.kZr;k fNi ldrs gSaA

11- lM+s&xys (Decomposed) dkcZfud inkFkksZa ij Hkkstu ds fy, fuHkZj
gksukA mnkgj.kkFkZ cSysuksXykWll (Balanoglossus)] ,jsfudksyk
(Arenicola)] leqnzh dqdqEcj (Sea Cucumber) bR;kfnA

12- ;gk¡ ik;s tkus okys lHkh tUrq djhc&djhc lqj{kkRed jafxr
(Protectively coloured) gksrs gSaA

¼l½ nynyh rVksa dk izkf.ktkr (Muddy Shores Habitating Animals)

1- ;s tUrq T;knkrj uktqd (Delicate) gksrs gSaA

2- buesa ek¡lisf”k;k¡ (Musculature) cgqr de fodflr gksrh gSaA

3- budk dop (Shell) cgqr Hkaxqj rFkk iryk gksrk gSA ;g bu tUrqvksa dk
fo”ks’k y{k.k (Characteristics) gSaA

4- fcy cukdj jgus okys f}dikVh; (Bivalves) tUrqvksa esa ikn (Foot)
dkQh fodflr gksrk gSa] tSls fd ;wfu;ks (Unio) esaA bu tkuojksa esa
lkbQu (Siphon) yEcs gksrs gSa] ftuls gksdj Hkkstu vkSj O2 ykus okyh
/kkjk,¡ izos”k djrh gSa vkSj ckgj tkrh gSA

5- dhpM+ esa jgus okys tkuojksa esa vk¡[kksa dk u gksuk ;k vYi fodflr gksuk
ik;k tkrk gSA

6- dhpM+ esa T;knkrj vkWDlhtu dh deh ds dkj.k ;gk¡ ij de izk.kh ik,
tkrs gSaA
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2-6-1-4 miosykapyh {ks= (Sublittoral zone)

;g Hkkx HkkVk ds LFkku (Low-tide) ls 200 ehVj dh xgjkbZ ry QSyk jgrk
gSA budk ry feêh] dhapM+ rFkk VwVs gq, ekWyLdu dop (Molluscan shell) ls
cuk gksrk gSA ;gk¡ Hkkstu rFkk vkWDlhtu ,oa rkiØe vkfn lHkh leqfpr ek=k
esa gksus ds dkj.k ;gk¡ izkf.ktkr (Fauna) dkQh vf/kd gSA 100 ls 120 ehVj dh
xgjkbZ rd eq[;r% Liat] ØLVsf”k;Ul] rkjkehu] leqnzh iSu] leqnzh vfpZu
(Sponges, Crustaceans, Star-Fishes, Sea-fans, Sea-pens, Sea-urchins) ik,
tkrs gSa rFkk ;gk¡ ij dksjy ;k ew¡xs (Corals) lcls vf/kd ik;s tkrs gSaA

izkf.ktkr esa fuEufyf[kr izk.kh lfEefyr gksrs gSa & fofHkUu QksjsfefuQsjUl]
Liat] ØLVsf”k;Ul] Ñfe;k¡ (Annelid worms)] rkjkehu] leqnzh vfpZu] leqnzh
ddM+h (Sea-cucumber)] fczLVy & LVkj (Bristle Star) fØukbM~l] lh &
QSUl] lh&iSUl lkbQuD;wfyM~l iSyhU;wjl (Palinurus) uked pêkuh yksCLVj]
gfeZV ØSc] LikbMj ØSc MS.Vsfy;e (Dentalium)] uked ekSyLDlA izoky fHkfŸk
(Coral-reef) miosykapyh {ks= esa ,d tSo vkokl dk fuekZ.k djrh gSA fHkfŸk
okys eq[; izoky esfM~iksjsfj;k (Medriporaria) gksrs gSaA izoky & leqnk; esa izk;%
lHkh furyLFk izkf.k;ksa dk fu:i.k gksrk gSa] tSls Ñfe;k¡] ØLVSf”k;Ul] ekSyLDl]
eNfy;k¡ eq[; :Ik ls ikbZ tkrh gSaA izoky leqnk; dh lkekU; eNfy;k¡ &
dhVksMkWu (Chaetodon)] gksyksdsUFkl (Holocanthus)] ikseklsf.VªM~l
(Pomacentrids)] VsVªkMkWu (Tetradon)] Mk;ksMkWu (Diodon) vkfn gSaA

buds vfrfjDr ;gk¡ ij leqnzh ,suheksu (Sea Anemones) rFkk ,d
txg ,df=r gq, xSLVªksiksM~l (Sessile Gastropods) vkfn Hkh ik;s tkrs gSaA

2-6-1-5 vuqdwyu (Adaptations)

bu tUrqvksa esa dksbZ fo”ks’k vuqdwyu ugha gksrs gSaA dqN ew¡xs (Corals) esa
lqj{kkRed vuqjatu (Colouration) gksrs gSa] tcfd dqN psrkouh nsus ds fy,
jaxhu (Protective and Warning Colouration) gksrs gSa] dqN dksjy eNfy;k¡
tgjhyh gksrh gSaA bl izdkj ge ns[krs gSa fd Hkkstu dh vf/kdrk ,oa izfrLi/kkZ
(Competition) esa deh gksuk dksjy leqnk;ksa ds fy, vuqdwy ifjfLFkfr;k¡ gSa]
vr% ;s T;knk fodflr gSaA

dbZ eNfy;ksa ds nk¡r laxfyr (Fused) gksrs gSa ftudh lgk;rk ls os
izoky dh NksVh “kk[kkvksa dks rksM+ ldrh gSA dhVksiksM Ñfe;k¡ Hkh dHkh&dHkh
izoky & fHkfŸk;ksa esa ikbZ tkrh gSA izfr;ksfxrk dk vHkko ,oa Hkkstu dk vkf/kD;
gh osykapyh {ks= esa izoky & leqnk; dh izpqjrk dk eq[; dkj.k gSaA
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2-6-2 xgjs leqnzh {ks= dh ikfjfLFkfrdh
(Ecology of Deep Sea zone)

xgjs leqnzh {ks= & vius vf}rh; ikfjfLFkfrdh; y{k.kksa ds dkj.k xgjk leqnz
tho & e.My esa ,d fo”ks’k vkokl dk fuekZ.k djrk gSA cgqr ls fo”ks’kK bls
nks Hkkxksa esa foHkDr djrs gSa & Åij okyk vkfn furyLFk (Archibenthic) rFkk
uhps okyk foryh; furyLFk
(Abyssal Benthic) {ks=A

(i) vkfn furyLFk {ks=
& ;g {ks= miosykapyh
{ks= ¼vFkkZr 200 ehVj
dh xgjkbZ½ ls 800 ;k
1000 ehVj dh xgjkbZ
rFkk foLr`r jgrk gSA

(ii) foryh; furyLFk {ks=
& ;g {ks= vkfn
furyLFk {ks= ds uhps
okys lEiw.kZ furyLFk
izns”k dk cuk gksRkk gSA

vius vf}rh; ifjfLFkfrdh;
y{k.k ds dkj.k xgjk leqnz tho
e.My ,d fo”ks’k vkokl dk
fuekZ.k djrk gSA ;g {ks=
cSFkkby (Bathyal), ,ckbly (Abyssal), vkSj gkMy ;k [kkbZ (Hadal), {ks=ksa esa
foHksfnr jgrk gSA

xgjs leqnz dk lcls egRoiw.kZ y{k.k vifjorZu”khyrk gSA bl {ks= esa
izkf.k;ksa dks le; dk vkHkkl ugha gksrkA ;gk¡ u jkr gksrh gS u fnuA bu {ks=ksa
esa ,slk va/ksjk Nk;k jgrk gS tks dHkh lekIr ugh gksrk rFkk _rq ifjorZu Hkh
ugh ik;s tkrs gSA thou dh lkekU; n”kkvksa esa vR;Ur nhurk gksrh gS ftlls
thou dk lkekU; fodkl izHkkfor gksrk gSA

bl {ks= esa lw;Z dk izdk”k fdlh Hkh :Ik esa ugha igq¡p ikrk gSA rFkk ;gk¡
dHkh Hkh lekIr u gksus okyk v¡/ksjk ges”kk jgrk gSA ijUrq xgjs leqnz esa tyok;q
lEcU/kh ifjorZu gks ldrs gSaA tSls vdLekr gksus okys mileqnzh; Tokykeq[kh
lfØ;rk vkfnA ;gk¡ yo.krk (Salinity) lkekU;r;k fLFkj jgrh gSaaA ;g Hkkx
lw;Z ds izdk”k ls nwj gksus ds dkj.k dkQh B.Mk gksrk gSA rFkk rkiØe ,sfcly
ry (Abyssal plane) ij 2°C rFkk v¡/ksjs {ks= dh Åijh lrg dk rkiØe 10°C
rd gks ldrk gSA ;g Hkh leqnz dk lcls uhps okyk Hkkx gS] vr% ;gk¡ ty
ncko Hkh vf/kd gksrk gSA rFkk Hkkstu Hkh cgqr de feyrk gSA bl izdkj ge

fp= Ø- 2-10% leqnz ds {ks=hdj.k dk
vkWMhdkV esa fofHkUu {ks=ksa dk izn’kZu
(Representation of various zones of sea

areas)
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ns[krs gSa fd bl {ks= dh viuh dbZ fo”ks’krk,¡ gSaA ;s lHkh izHkko ,d&rjQk
izHkko (One-sideness) ds :Ik esa okrkoj.k dks fof”k’Vrk iznku djrs gSa
rFkk ;s ,d&rjQk tSokokldksa dks viuh fo”ks’k voLFkkvks dks ,d ikfjfLFkfrdh
fl)kUr (Ecological theory) ds }kjk le>k;s tk ldrs gSaA ;g fl)kUr
FkkbueSu&fl)kUr (Theinemann’s principle) gSaA

bl fl)kUr ds vuqlkj tSokokld ftruk vf/kd
fof”k’V ,oa ,d&rjQk ;k lekax (Monotonous) gksxk] ogk¡ mruh gh de
Lih”kht ik;h tk,¡xh] ijUrq izR;sd tkfr ds izkf.k;ksa dh la[;k cgqr vf/kd
gksxhA la{ksi esa] vR;kf/kd ncko] u lekIr gksus okyk v¡/ksjk] de rkiØe] Hkkstu
dh deh bR;kfn] xgjs leqnz esa ik;h tkus okyh dqN egRoiw.kZ fo”ks’krk,¡ gSaA

2-6-2-1- xgjs lkeqfnzd vuqdwyu (Deep Sea Adaptations)

xgjs leqnz esa ik;s tkus okys izkf.k;ksa esa fuEufyf[kr vuqdwyu ik;s tkrs gSaA

1- ;s izk.kh vkdkj esa NksVs gksrs gSa] tcfd budh rqyuk lrg ij jgus okys
buds lEcfU/k;ksa ls dh tkrh gSA mM+uehu o “kkdZ (Chimaera and
Shark Scapanorhynchus) viokn (Exceptions) gSaA budk vkdkj
NksVk gksuk okrkoj.k esa Hkkstu dh deh dk dkj.k gks ldrk gSA

2- ;s izk.kh detksj rFkk uktqd gksrs gSa] tSls bfMdSUFkl (Idicanthus)]
D;ksafd xgjkbZ esa ikuh dh /kkjkvksa dh vuqifLFkfr gksrh gSA ;s T;knkrj
ik”oZ lEihfMr gksrs gSa] tSls cklksfxxSt (Bassogigas)A ;gk¡ dSfY”k;e
dh deh gksus ds dkj.k buds dadky dksey gksrs gSaA

3- dbZ izk.kh cM+s&cM+s uktqd o`Ur (Stalk) /kkj.k djrs gSa] ftuls ;s leqnz
dh lrg ij ikbZ tkus okys Åt (Ooze-characteristic of ocean floor)
esa /k¡ls jgrs gSaA mnkgj.kkFkZ & flfydsV ds dadky okyh Liat
o ,sfUVMksu (Siliceous Fragile Deep sea sponge, Hexactinellida and
Antedon)A

4- xgjs leqnz esa jgus okyh eNfy;ksa dh iw¡N pkcqduqek gks tkrh gS] tSls &
mM+uehu (Chimaera)A

5- ;s izk.kh T;knkrj fo”ks’k izdkj ds jaxksa dks /kkj.k djrs gSaA yky jax
lcls T;knk izHkkoh (Dominant) jgrk gSA blds vykok uhys] dkys]
xgjs] Hkwjs jax Hkh vusd tUrqvksa esa ik;s tkrs gSaA
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fp= Ø- 2-11% jsrhys rV dk Hkkx ftlesa tUrqvksa dk m/okZ/kj vuq{ks= o
oxhZdj.k fn[kk;k x;k gS (V.S. of a part of sandy sea shore

area showing vertical distribution of animals)

6- xgjkbZ esa jgus okyh eNfy;ksa dk “kjhj piVk (Laterally compressed)
gksrk gS] tSls Deep sea Shark, Chlamydoselachus and the ribbon-
like fishes, Reglecus and Trachyptenus eq[; gSaA

7- ;s izk.kh T;knkrj f”kdkjh (Predatory) gksrs gSa] D;kasfd xgjs leqnz eas ikS/ks
oxSjg vuqifLFkr gksrs gSaA gkyk¡fd lrg vkSj lrg ls uhps mifLFkr
Hkkstu ij Hkh ;s fuHkZj djrs gSa] ijUrq ;g muds fy, cgqr gh de ek=k
esa miyC/k gks ikrk gSa] D;ksafd chp esa gh bl Hkkstu dks uhps igq¡pus ls
igys vU; tUrq [kk tkrs gSaA

8- ;s izk.kh f”kdkjh (Predatory) gksus ds dkj.k buesa eq¡g pkSM+s] nk¡r dkQh
etcwr o vkek”k; cM+k gksrk gS] tSls SaccopharynxA

9- tho lanhfIr (Bioluminescence)& xgjs leqnzh okrkoj.k esa izdk”k
dh vuqifLFkfr gksus ds dkj.k ;s tUrq vius vki izdk”k mRiUu djrs gSa]
ftls tho & lanhfIr (Bioluminescence) dgrs gSaA blls bu izkf.k;ksa
ds eq[;r% nks dk;Z iwjs gksrs gSa & (i) foijhr fyaxh; (Opposite sex)
tUrqvksa dks vkil esa igpkuus ds dke vkrk gSA (ii) ;s izdk”k mRiknd
vax T;knkrj eq¡g ds vkl&ikl ;k ik”oZ (Lateral side) esa mnj ds
lehi gksrs gSa] ftuls buds f”kdkj izdk”k ns[kdj budh vksj vkdf’kZr
gksrs gaSA QyLo:Ik bu dks f”kdkj vklkuh ls izkIr gks tkrk gSA
mnkgj.kkFkZ QksVksLVksfe;kl (Photostomias)A

10- bu {ks= (zone) dh eNfy;ksa esa ik”ohZ; js[kk rU= (Lateral line system)
dkQh vPNh rjg fodflr gksrk gSA

11- bu izkf.k;ksa dh E;wdl (Mucus) iSnk djus okyh xzfUFk;k¡ Hkh fof”k’Vrk
iznku djrh gSaA
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12- bu tUrqvksa dk izdk”kxzkgh vax & vk¡[ks ;k rks cgqr vf/kd fodflr
gksrh gSa] tSls fxXuSV;qjk (Gignatura) ;k vuqifLFkr gksrh gSa] tSls &
dqN dsdMs (Crabs) rFkk isDVsu (Pecten)A

13- bu tUrqvksa dks ns[kus ds fy, izdk”k dh deh gksus ds dkj.k vius vki
esa ls dqN fo”ks’k izdkj ds rUrq fodflr gksrs gSa] tSls xgjs leqnzh;
ØLVsf”k;u (Deep sea crustaceans) rFkk eNfy;k¡ budh lgk;rk ls
vius okrkoj.k esa gksus okys fopyu dks igpku ysrs gSaA

mnkgj.kkFkZ& eqfUufIl yksafxdkWfuZl (Munnipsis longicornis)] xgjs
leqnzh; ØLVsf”k;Ul (Crustaceans)] ,fjfLVl cSfFkIVsjksfll (Aristaes
bathypterosis-fish from south pacific) rFkk LVkbyksQksjl iSjkMksDll
(Stylophorus paradoxus) bR;kfnA

2-7 ,QksfVd {ks= (Aphotic Zone)

foryh; ;k ,schly vkokl (Abyssal Habitat)

bl {ks= esa lw;Z dk izdk”k ugha igq¡prk gSA

2-7-1 ,schly vkokl dh fo’ks"krk,¡ (Characteristics of Abyssal Habitat)

1- bl {ks= esa izdk”k dh iw.kZ:Ik ls vuqifLFkfr ds dkj.k leqnzh v/k%Lrj
ij vU/kdkj jgrk gSA ;g fo”ks’krk gS] tks i`Foh ij dgha ugh ikbZ tkrh
gSA

2- ifjorZu”khy _rq ,oa ekSle ugha gksrs gSaA

3- lw;Z ds izdk”k ls nwj gksus ds dkj.k ikuh
B.Mk gksrk gSA rkiØe mijh vU/kdkj lrg
ij 10°C ls ,schly lrg rd 1°C rd
gksrk gSaaA

4- Åijh lrg ls uhps dh vksj tkus ij ty
dk ncko /khjs&/khjs c<+rk tkrk gSA bl izdkj
leqnz ds vfr xgjs Hkkxksa esa nkc leqnz dh
lrg dh rqyuk esa djhc ,d gtkj xquk
vf/kd gksrk gSA

5- ,schly ty esa CO2 dh vf/kd ek=k gksus
ls CaCO3 dh lkUnzrk de gksrh gS rFkk pH
fuf’Ø; gksrk gSA bl izdkj leqnz dh xgjkbZ
esa jgus okys tUrqvksa esa fyVksjy ds fudV
lEcU/kh Lih”kht dh vis{kk dadky esa
dSfY”k;e dkcksZusV (CaCO3) ds irys dop
gksrs gSa ;k vuqifLFkr gksrs gSaA

fp=- Ø- 2-12% xgjs
leqnz esa jgus

okyh ,sUxyj eNyh
ftlds eq[k ds mij
lo`Ur lanhfIr’khy

ykyVsu ik;k tkrk gS
(Angler fish found in
deep sea, At the

surface of its mouth,
stalked luminescent
Lantern is found)
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6- izdk”k dh vuqifLFkfr tUrqvksa dks vusd izdkj ls izHkkfor djrh gSA
buds iwjs “kjhj ij jax ,d lk gksrk gSA Li”kZd vax (Tentac structures)
vfr fodflr gksrs gSA leqnzh vfpZu (Sea-Urchin) ds dk¡Vs] ØLVsf”k;k
dh yEch ,UVsuh (Antennae)] eNfy;ksa ds ckjcYl (Barbels) ,oa ia[k
(Fin-rays) rFkk Ropk Li”kZd vax ds :Ik esa fodflr gks tkrs gSA
vk¡[ks ;k rks vfodflr gksrh gSa ;k fcYdqy ugha gksrhaA cgqr ls tUrqvksa
esa nwjn”khZ; (Telescopic) vk¡[ks gksrh gSA

7- foryh; (Abyssal) {ks= esa thola[;k de gksrh gSA thola[;k dk ?kuRo
de gksuk rFkk izdk”k dh deh gksus ds dkj.k ,d gh tkfr ds uj vkSj
eknk dk lehi vkuk dkQh dfBu gks tkrk gSA oVhZczsV~l esa ,sUXkyj
eNyh (Angler Fish) dk f}fyaxh gksuk fofp= gSA eknk cMh gksrh gS
rFkk buesa lkekU; NM+ rFkk izyksHku (Rod and Bait) ds lk/ku miyC/k
gksrs gSaA uj NksVs gksrs gSa rFkk iztuu _rq esa eknk dh Ropk dks nk¡rksa ls
idM+rs gSa vkSj fpids jgrs gSaA

8- foryh; izk.kh tkr dk fo”ks’k xq.k tSo izdk”k (Bioluminescence) gS A
dqN Fkyh; ,oa LoPN tyh; thoksa esa Hkh izdk”k vax gksrs gSa] fdUrq ;g
izØe leqnz ls T;knk lkekU; gSA tSo izdk”k (Bioluminescence) dh
bl izfØ;k ls tUrq vius nq”eu ls cprk gSA dqN eNfy;k¡] tSls
& ,sUxyj eNyh ds eq[k & Hkkx esa ,d o`Ur ij ykyVsu (Lantern)
gksrh gSa ¼fp= 2-12½ A

9- bl {ks= dh eNfy;ksa esa eq¡g vf/kdrj cM+s gksrs gSaA bl izdkj ;s
ek¡lkgkfj;ksa dh rjg [kkvks vkSj [kkus nks dk fu;e viukrh gSaA

2-8 osyklaxe ;k bLPkqjkbu ty (Estuarine water)

osyklaxe ;k bLpqjh (Estuary) ,d unh dk eq[k gS] tgk¡ Tokj }kjk leqnzh ,oa
unh }kjk yk;k x;k LoPN ty feyrk gSA bl okrkoj.k dk nwljk y{k.k rhoz
/kkjk,¡ gSaA yo.krk rFkk vU; voLFkk,¡ LoPN ,oa leqnzh ty ds e/;orhZ gksrh
gaSA bl okrkoj.k esa mifLFkr lHkh tho leqnz ls fodflr gksrs gSa] gkykafd
v)Z&tyh; (Semi-aquatic) ?kVd] tSls & dPN ?kkl (Marsh Grass)]
Lru/kkjh vkfn Fkyh; ,oa LoPNtyh; thoksa (Biota) ls mRiUu gq, gSaA
leqnzh ,oa LoPN tyh; vkokl dh vis{kk osyklaxe (Estuarime) ty {ks=
mitkÅ gksrs gSaA

bl {ks= esa fuEu izeq[k xq.k gksrs gSa &

1- yo.krk (Estrueal)& [kkjs {ks= (Brakish zone) dh cukoV ges”kk
ifjorZu”khy jgrh gSA mnkgj.k ds fy, mPp Tokj ij mPpre yo.krk
rFkk fuEu Tokj rFkk rst o’kkZ ds le; LoPN tyh; {ks= c<+ tkrk gSA
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bl izdkj yo.krk ds ifjorZu ls mu tUrqvksa ds fuoZgu (Colony) dks
dfBukbZ gksrh gS tks fdlh nwljs vkokl esa ugha feyrsA

2- [kfut lkUnzrk (Mineral concentration)& ml ikuh esa] tgk¡ ?kqys
gq, inkFkksZ dh lkUnzrk fLFkj ugha gksrh] ogk¡ ds jgus okys tUrqvksa dks nks
leL;kvksa dk eqdkcyk djuk iM+rk gSA igyh rks ;g fd mUgsa ijklj.k
fØ;k dks fu;af=r djuk gksrk gSA nwljh ;g fd mUgsa dqN fo”ks’k [kfutksa
ds izfr vuqdwfyr gksuk iM+rk gSA

3- ijklj.krk (Osmocity)& dbZ leqnzh tUrq tSls bdkbuksMesZVk]
flQSyksiksMk] ekSyLdk] lhysUVjsVk vkSj dbZ ,susfyM~l esa ijklj.k nkc
(Osmotic pressure) dks fu;U=.k djus dh {kerk lhfer gksrh gSA ;s
Lih”kht vkSj ijklj.k nkc ds lw{e ifjorZu dks lgu dj ldrh gS
rFkk bUgsa LVsuksgsykbu (Stenohaline) dgrs gSaA tks Lih”kht ijklj.kh
ifjorZuksa dks lgu dj ldrs gSa] mUgsa ;wjhgsykbu (Euryhaline) dgrs gSa]
tSls dksjy] vkW;LVj] dsdM+s] ikWyhdhV ¼usjhl½ vkfn ØLVsf”k;Ul ls
LikbMj dsdM+k pêkuh rFkk jsrhys rV ij gh jgrk gS] tcfd nwljh
tkfr rVh; dsadM+k osyklaxe ;k bLpqjkbu ikuh esa nwj rd izpyu ;k=k
djrs gq, yxHkx LoPN ty rd igq¡p tkrk gSA oVhZacszVl esa cgqr lh
leqnzh eNfy;k¡ osyklaxe ;k bLpqjkbu ty eas thfor ugha jg ldrh]
D;skafd ;s LVhuksgsykbu (Stenohaline) gksrh gSA dqN eNfy;k¡] tSls
¶yks.Mj (Pleuronectes flesus) osyklaxe ;k bLpqjh ls unh dh vksj
Åij rd dkQh nwjh rd rSjdj tk ldrh gS vkSj LoPN ikuh esa Hkh
thfor jg ldrh gSA izoklh; (Migratory) tkfr;k¡] tSls & lkYeu
(Salmon)] ,oa liZ eNyh (Eel) vf/kdrj o;Ld thou unh esa O;rhr
djrh gS rFkk iztuu ds fy, leqnz esa ykSVrh gSaA

4- /kkjk,¡ (Currents)& vyx&vyx osyklaxe ;k bLPkqjh esa ty dh
/kkjkvksa dh xfr Hkh vyx&vyx gksrh gSA ;g dbZ dkj.kksa ls izHkkfor
gksrh gS] ftlesa ls egRoiw.kZ dkjd Tokj dh fn”kk] unh esa izokfgr ikuh
dh ek=k] unh&eq[k dh LFkykÑfr (Topography) vkfn gSA tUrq pkgs
fdruh gh ijklj.kh nkc lgu djus dh {kerk j[krs gksa] os fQj Hkh
vius vkidks rHkh laLFkkfir dj ldrs gSa] ;fn muesa /kkjkvksa ds osx dks
lgu djus dh “kfDr gksA

5- rkiØe ifjorZu (Temperature changes)& ikuh eas yxkrkj
mFky&iqFky gksus ls osyklaxe ;k bLPkqjkbu ikuh esa vYidkyhu rkiØe
ifjorZu gksrs jgrs gSaA ;s ifjorZu mrus gh vf/kd ek=k esa gksrs gSSa]
ftrus fd fyVksjkbu tUrqvksa dks lgu djus iM+rs gSA leqnzh tho ftueas
rkiØe lgu”khyrk de gksrh gS] LVhuksFkeZy (Stenothermal) dkWyksuh
cukus eas lQy ugha gksrsA
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6- thoh; dkjd (Biotic factor)& cM+h >hyksa ds leku gh leqnz ds
mRiknd & ikS/ks eq[;r% ikni Iyod gh gksrs gSaA ;|fi dqN rVh; {ks=ksa
esa cM+s leqnzh “kSoky (Sea-Algae) dh vf/kdrk (Dominant) ik;h tkrh
gSA ifj.kker% tgk¡ izkFkfed miHkksDrk (Primary consumers) vf/kdrj
tUrq & Iyod (Zooplankton) gh gksrs gSa] ogha e/;e vkdkj ds leqnzh
tUrq ;k rks Iyod & Hk{kh gksrs gSa vFkok vijn Hk{kh (Detritus feeder)]
tcfd cM+s izk.kh eq[;r% ek¡lkgkjh gksrs gSaA

osyklaxeksa esa tyh; ikS/ks de gksrs gSaA tks ikS/ks ik, tkrs gSa muesa Hkh
ifjorZu”khy yo.krk dks lgu djus dh {kerk ds vuqlkj Li’V vuq{ks=
oxhZdj.k (Zonation) ik;k tkrk gSA nynyh vkoklkas esa izk:fid
ikni&iks’kh ouLifr (Herbivorous) lewg ik;k tkrk gS tks “kkdkgkjh
ekSyLDl ds mifuos”kd dk vk/kkj gksrk gSA tsadl esfjVkbel (Jancus
maritimus)] lhjd (Seruch) rFkk dkMZ ?kkl osyklaxeksa esa lkekU; :Ik
ls ik;s tkrs gSaA

leqnz esa leqnzh ,suheksu] leqnzh iSUth (Sea-Pansy) vkfn LFkkoj (Sessile
or Fixed) tUrq leqnk; Hkh izeq[k :Ik ls ik;s tkrs gSa tks fd ikS/kkas ds
lǹ”k fn[kkbZ nsrs gSa leqnzh ry esa budk vuq{ks=h; oxhZdj.k mruk gh
Li’V gSa] ftruk dh igkM+ksa ij ikS/kksa dkA dbZ leqnzh tho&tkfr;ksa esa
lgHkksftrk (Commensalism) rFkk lgksidkfjrk (Mutualism) Hkh ikbZ
tkrh gSA usfjVkapy ds LFkkoj leqnzh tho rFkk lHkh fury thoksa ds
thou&pØ esa lk/kkj.kr% ryIykoh (Pelagic) voLFkk vo”; gksrh gSA
blfy, leqnk; dh nf̀’V ls ryIykoh thou {ks=h; leqnk;ksa dk ,d
fgLlk gSa] u fd LorU= lkeqnkf;d bdkbZA

7- ty dk xanykiu (Turbidity)& osyklaxeksa esa ty dh vkfoyrk
(Turbidity) ,d vU; y{k.k gksrk gSA ufn;ksa }kjk Hkkjh ifjek.k esa xkn
(Silt) yk;k tkrk gSA osyklaxeksa esa bl xkn dk vf/kdre fu{ksi.k “khr
_rq esa gksrk gSA bldk dbZ thoksa ij izfrdwy izHkko iM+rk gSA fo”ks’kr%
fuL;Un iks’kdksa (Filter - feeders) ij] tks volknksa }kjk vo:)
(Choke) gks tkrs gSA vkfoyrk ds dkj.k izdk”k dk izos”k Hkh de gks
tkrk gS vkSj ,slh fLFkfr esa vf/kdka”k tyh; ikS/ks thfor ugha jg ikrsA
blfy, “kkdkgkfj;ksa ds Hkkstu esa vR;kf/kd deh gks tkrh gSA

2-8-1 osyklaxeksa dk oxhZdj.k (Classification of Estuarines)

osyklaxeksa dk oxhZdj.k rhu vk/kkjksa ij fd;k tkrk gS ¼v½ Hkw&vkÑfr foKku
(Geomorphology)( ¼c½ ty ifjlapj.k rFkk Lrj.k( ,oa ¼l½ rU= ÅftZdh
(Energetics)A

¼v½ LFkykÑfr (Topography) ds vk/kkj ij osyklaxkeksa dks
fuEufyf[kr pkj mifoHkkxksa esa foHkDr fd;k x;k gSA
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(i) tyeXu unh ?kkfV;k¡ (Drowned River Valleys)& ;s
vis{kkÑr mFkys ,oa pkSM+s rVh; eSnku dh rV js[kkvksa ds lkFk
QSyh jgrh gSa] tSls & vesfjdk dh pSlkihd [kkM+hA

(ii) fQ;ksMZ (Fiord) izdkj ds osyklaxe & ;s xgjs ^;w* ds vkdkj
ds xM~<s (Indentures) gksrs gSa tks fge & unh (Glaciers) dh
fØ;k ls [kksns tkrs gSA buds eq[kksa ij izk;% mFkys flYy (Sill)
gksrs gSaA ,sls flYy vUrLFk fgeunh; fu{ksi.k }kjk curs gSaA
mnkgj.k & ukosZ ds izfl) fQ;kMZ A

(iii) jksf/kdk fufeZr osyklaxe (Bar-built Estuaries)& ;s mFkys
dNkj (Basin) gksrs gSa] tks izk;% fuEu Tokj ij [kqy tkrs gSA ;s
jksf/kd Vkiqvksa }kjk f?kjs jgrs gSa tks LFkku&LFkku ij vUrxZeksa
(Inlets) }kjk vyx&vyx (Discontinuous) gks tkrs gSA
mnkgj.kkFkZ% mRrjh dSjksykbuk ds ^vkmVj cSaDl* ds ihNs okys
^lkm.M~l* rFkk tkssftZ;k (Georgia) leqnzh Vkiqvksa ds fdukjksa okys
^yo.k&dPN osyklaxe*A

(iv) foorZfud izfØ;kvksa }kjk cus osyklaxe (Estuaries formed
by Tectonic Activities)& ;s rVh; xM~<s gksrs gSa tks HkwoSKkfud
xUnxh ;k LFkkuh; Hkwfe voryu (Local subsidence) }kjk curs
gaSA buesa izk;% vyo.k ty dk Hkkjh vUrokZg (Inflow) gksrk gSA
mnkgj.kkFkZ & lsu ÝkaflLdks dh [kkM+hA

¼c½ ty&jkf’k ds vk/kkj ij] osyklaxeksa dks uEufyf[kr rhu Hkkxksa esa
ck¡Vk tkrk gSA

(i) vR;Ur Lrfjr (Highly Stratified) ;k ^lkYV ost* osyklaxe
& tgk¡ unh ds ty dk cgko Tokjh;&fØ;k ls vf/kd “kfDr”kkyh
gks] ogk¡ Hkkjh yo.k;qDr ty ds Åij Lrj ds :Ik esa vyo.k&ty
cgrk gSA bl izdkj vyo.k ty ,d [kkbZ ;k [kk¡p (Wedge) cuk
nsrk gS tks ry ds lkFk&lkFk unh dh vksj dkQh nwj rd QSyk
jgrk gSA bl izdkj Lrfjr osyklaxe esa ,d ^yo.krk Lrj*
(Salinity profile) ik;k tk,xk] ftlesa ,d ^gsyksDykbu*
(Hellocline) gksxhA fefLlflIih unh dk eqgkauk ^lkYV ost* izdkj
ds osyklaxe dk mnkgj.k gSA

(ii) vkaf’kd :Ik ls fefJr ;k lk/kkj.k Lrfjr osyklaxe & tgk¡
unh ds vyo.k ty dk izokg Tokjh; izokg ds yxHkx leku gks]
ogk¡ ty mNyuk (Turbulence) eq[; feJ.kdkjh dkjd gksrk
gSA ;g fo{kksHk Tokjh; fØ;k dh vkofrZrk ds dkj.k mRiUu gksrk
gSA mnkgj.k & oSlkihd [kkM+hA

(iii) iw.kZr;k fefJr ;k mxz :Ik esa lekaxh osyklaxe & tc Tokjh;
fØ;k vR;kf/kd rhoz (Dominant) gks] rks ty Åij ls uhps rd
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iw.kZ :Ik ls fefJr gks tkrk gSA vkSj yo.krk vis{kkÑr vf/kd gks
tkrh gSA tgk¡ cM+ha ufn;k¡ u gksa] ,slh rV js[kk ij fLFkr jksf/kdk
& fufeZr ;k vU; osyklaxe blds mnkgj.k gSA

¼l½ ikfjfLFkfrdhe rU= ÅftZdh ds vk/kkj ij ,p- Vh- vksMe (H.T.
Odum, 1969) ,oa muds lkfFk;ksa us osyklaxeksa dks fuEu ik¡p
Jsf.k;ksa esa ck¡Vk gSA

(i) foLr`r v{kka’kh; ifjlj ds HkkSfrd :Ik esa izfrcfyr rU= & ,sls
rU= mPp ÅtkZ rjaxksa] cy”kkyh Tokjh; /kkjk,¡] mPp rkiØe
iz?kkr ;k yo.krk iz?kkr] jkf= ds le; de vkWDlhtu dh
miyC/krk bR;kfn ls izHkkfor gksrs gSaA pêkuh leqnzh mxz]
vUrjkTokjh; pêkus] jsrhys iqyhu] mPp osx okyh TOkkjh; okfgdk,¡]
voklknh MsYVk] vfryo.kh; ySxwu blh izdkj ds mnkgj.k gksrs
gSaA if”peh mRrjh vesfjdk ds B.Ms] pêkuh rV izkÑfrd :Ik ls
izfrcfyr rU=ksa ds vPNs mnkgj.k gSaA ekuo & fufeZr ugjsa] tks
fHkUu HkkSfrd izÑfr okys tyksa dks tksM+rh gSa] bl Js.kh ds vPNs
mnkgj.k gSA ,sls rU=ksa esa] lkekU;r;k ,d LFkku ij Lih”kht
fofHkUurk de gksrh gSa D;ksafd xEHkhjrkiwoZd nksyu”khy HkkSfrd
izfrcyksa ds izfr vuqdwfyr gksus ls ftu dkf;Zdk; y{k.kksa dh
vko”;drk gksrh gSa] os dqN gh tkfr;k¡ tqVk ikrh gSaA

(ii) fge&izfrcy;qDr izkÑfrd vkdZfVdk ikfjfLFkfrdh; rU= & ,sls
osyklaxeksa ds mnkgj.k gS & fge unh; fQ;ksMZ (Fiord)] “khr _rq
esa fge&izfrcfyr vUrjkTokjh; (Intertidal) izns”k rFkk vkdZfVdk
rVksa ij fgekPNkfnr leqnk;] ftuesa izdk”k ,oa fuEu rkiØe
vR;Ur lhekdkjh gksrs gSaA Lo;a fge dk HkkSfrd ^ncko* (Crunch)
Hkh lhekdkjh gksrk gSA

(iii) ekSleh ifjorZu okys izkÑfrd 'khrks".k rVh; ikfjfLFkfrdh;
rU= & buesa “khrks’.k mRrjh vesfjdk] ;wjksi o tkiku ds rV ,oa
dbZ osyklaxe “kkfey gSA izkFkfed mRikndrk rFkk tuu ,oa
O;ogkj lEcU/kh fØ;kvksa esa fu;fer] ekSleh LiUn (Pulses) bu
osyklaxeksa dk eq[; vfHky{k.kA “khrks’.k osyklaxeksa ds egRoiw.kZ
vkokl gS & Tokjh; dq.M] yo.kh; dPN] bZy & ?kkl okys ry]
vkW;LVj fHkfŸk;k¡ ,oa nynyh vkokl] ftuesa DySEl (Clams)] ,d
izdkj ds ekSyLdk ,o leqnzh Ñfe;ks dh ?kuh lef’V;k¡ fuokl
djrh gSA

(iv) vR;Ur fofHkUurk okys izkÑfrd 'khrks".k rVh; ikfjfLFkfrdh
rU= & vfHkyk{kf.kd :Ik ls bu ikfjfLFkfrdh; rU=ksa esa rkiØe]
yo.krk ,oa vU; HkkSfrd dkjdksa ds izfrcy de gksrs gaSa] rkfd
fo”ks’k vuqdwyu dh ÅtkZ] fofHkUurk ,oa laxBukRed O;ogkj esa
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iz;qDr gks ldsA blds mirU=ksa esa LFkk;h mirVh; (Inshore)
Iyod leqnk; ,oa tyeXu Å’.kdfVcU/kh; pjkxkg (Meadow)
lfEefyr gSA Iyod & leqnk;ksa esa izeq[k izk.kh Mkbuks¶ySthysV~l
(Dinoflagellates) gksrs gSa tcfd “kk}y ds VVZy&?kkl (Turtle
Grass) ,oa furyL; “kSoky vfHkyk{kf.kd gksrs gSaA izoky & fHkfŸk
izk;% ^ltho* & jks/kh Vkiqvksa (Barrier Islands) dk fuekZ.k djrh
gSa tks m’.kdfVcU/kh; osyklaxeksa ds fy, ^v/kZ vgkrs* cukrh gSaA

(v) ekuo lkgp;Z esa mHkjrs gq, u;s rU= & ekuo fufeZr
vif”k’Vksa (Waste) ds iznw’k.k (Pollution) dks de djus ds fy,
dqN osyklaxe vuqdwfyr gks tkrs gSA bu osyklaxeksa dks ,d
vyx Js.kh esa ekuuk mi;qDr gksxkA ,sls osyklaxeksa esa fo?kVu gksus
yk;d (Degradable) vif”k’Vksa dks lEHkkyus dh fofHkUu {kerk
gksrh gS vkSj ;g {kerk muds lkbt] izfr:i] osyklaxe ds
izdkj ,oa tyok;qoh; {ks= ij fuHkZj djrh gSA ekuo&fufeZr lHkh
ifjorZuksa esa osyklaxe ds ty dks jksdus vFkkZr blds ty dk
leqnz ls vyx gksus ds izHkko lokZf/kd gksrs gSaA

2-8-2 osyklaxeksa ds izk.khtkr (Fauna of Estuarine)

osyklaxeksa esa ik;s tkus okys tUrqvksa dks rhu Jsf.k;ksa esa oxhZÑr fd;k tk
ldrk gSA ¼v½ fopj.k”khy tUrq (Stragglers)] ¼c½ izoklh tUrq (Migratory
forms)( rFkk ¼l½ iw.kZ osyklaxeh tUrq (True Estuarine forms)

¼v½ fopj.k’khy tUrq (Stragglers) & bl lewg esa vyo.k&ty ds os ikS/ksa
o tUrq vkrs gSa ftlesa foLr`r ifjlj (Wide Range) esa gksus okys
yo.krk&ifjorZuksa dks lgu djus dh {kerk gksrh gS ¼i`Fkqyo.kh izk.kh½ A
blh izdkj dqN leqnzh izk.kh] ftlesa fuEu yo.krk lgu djus dh {kerk
gksrh gSa] dHkh & dHkh bl {ks= esa vk tkrs gSa] tSls rVh; dsdM+k
dkflZul (Carcinus)] xSesjl (Gammarus) dh dbZ Lih”kht bR;knhA

¼c½ izoklh tUrq (Migratory forms)& bl Js.kh esa eNfy;k¡]
dsdMs+ ,oa >haxk (Prawns) lfEefr gksrs gSaA ;s izk.kh vLFkk;h lef’V
cukrs gSA ;s izoklh tUrq vius thou dk dqN Hkkx osyklaxesa esa O;rhr
djrs gSA ;s ;k rks fMEHkd & izkoLFkkvksa ;k tuuh &izokLFkkvksa ds le;
osyklaxeksa eas vk tkrs gSaA ;s tUrq yEcs le; rd fuEu yo.krk lgu
ugha dj ldrsA lkyekWu (Salmon) rFkk liZehu (Eel) izoklh eRL;ksa
ds lkekU; mnkgj.k gS] tks vius thou dk vf/kdka”k Hkkx ufn;ksa esa
fcrkrs gSaA ;s dsoy tuu ds fy, leqnz esa vkrs gSaA lkyeksu rFkk
liZehuksa esa ty & lUrqyu dh leL;k dks fHkUu rjhdksa }kjk gy fd;k
tkrk gSaA liZehu esa ty&lUrqyu ds fy, voiad (Slime) dk vikjxE;
ckg; vkoj.k gksrk gS] tcfd lkyekWu esa “kYd yxHkx vikjxE; Lrj
cukrs gSaA fQj Hkh izk.kh tc unh esa jgrk gS rks “kjhj esa



vkokl ikfjfLFkfrdh

219

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

ty ,.MksLeksfll (Endosmosis) izos”k djrk gSA vf/kd ty (Excess
water) dks o`Ddksa }kjk ckgj fudkyk tkrk gSA

¼l½ iw.kZ osyklaxeh tUrq (True Estuarine forms)& os osyklaxeksa ds
LFkk;h fuoklh gksrs gSaA ;s viuk lEiw.kZ thou ;gk¡ O;rhr djrs gSa] tSls
& vkW;LVlZ ¼Oyster½] usjhl MkboflZdyj ¼Nereis diversicolor½]
xSesjl ¼Gammarus½] dkfMZ;e ¼Cardium½] lksyu (Solen½] ,jsfudksyk
¼Arenicola a½] gkm.Mj ¼Hounder½ vkfnA

2-8-3 osyklaxe & fuokfl;ksa ds vuqdwyu

osyklaxe dh ifjorZu”khy ifjfLFkfr;k¡] fo”ks’kdj yo.krk] izkf.k;ksa ds
thou ds fy, xEHkhj leL;k gSA ,slh ifjfLFkfr;ksa esa jgus ds fy, lEcfU/kr
leqnk;ksa dks vuqdwyu fodflr djus iM+rs gSA dqN egRoiw.kZ vuqdwyu bl
izdkj gSA

tgk¡ ty esa foyhu inkFkksaZ dh lkUnzrk ifjofrZr gksrh gS] izkf.k;ksa dks
eq[;r;k nks leL;kvksa dk lkeuk djuk iM+rk gSA

¼1½ ifjorZu”khy ckg; ijklj.k & nkc ds vuqlkj “kjhj esa izos”k djus ;k
ckgj fudyus okys rjy ds ifj.kke dks fu;fU=r fd;k tkrk gSA ¼ty
LkUrqyu½

¼2½ dqN fo”ks’k [kfutksa dh vuqifLFkfr ;k mifLFkfr lgu djus ds fy,
mUgsa vuqdwfyr gksuk iM+rk gSA tc yo.krk ifjofrZr gksrh gS rks izkf.k;ksa
dh vuqfØ;k,¡ fuEu izdkj dh gks ldrh gS &

¼i½ “kh?kz e`R;q] ¼ii½ LokaxfoPNsnu ¼Autotomy½ vFkkZr Lo;a izk.kh }kjk
fdlh vax dks foPNsfnr djuk] tSlk fd dqN Ñfe;ksa] vkFkzksiksM~Lk ;k rkjkehu esa
gksrk gS] ¼iii½ izp.M ldaqpu ¼Contraction½ ;k vfu;fer xfr;k¡]
¼iv½ vuqorZu ¼Tropism½] ¼v½ vlk/kkj.k dkf;Zdh; fØ;k,¡] ¼vi½ “kkjhfjd
nzo ,oa ckg; ek/;e ds chp lkE;koLFkk dk LFkkiu] rFkk ¼vii½ okrkoj.k ds
izfr ikfjfLFkfrdh vuqdwyu ¼Acclimatization½ dh izkfIrA

izk.kh ty&lUrqyu ds fy, fofHkUu {kerk,a fodflr dj ldrs gSa] ijUrq
os osyklaxeksa esa rc rd LFkkfir ugha gks ldsaxs] tc rd fd muesa /kkjk&izokg
dk lkeuk djus dh {kerk fodflr u gksA blds viokn dsoy fcydkjh tUrq
gksrs gSa] tks fueXu gksus ij iw.kZ lqjf{kr gks tkrs gSaA osyklaxeh izkf.k;ksa dh
lUrfr ml le; rd vko”;d :i esa v.Mksa eas gh jgrh gS] tc rd fd muesa
/kkjkvksa ds fo:) rSjus dh {kerk fodflr u gks tk;sA bl rF; dh lR;rk
blesa Hkh tkfgj gksrh gS fd vius fudV lEcU/kh leqnzh izkf.k;ksa dh vis{kk
osyklaxeh izkf.k;ksa ds v.Mkas esa vf/kd ;ksx ¼Yolk½ gksrk gSA
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2-9 eSaXkzkso lkgp;Z (Mangrove Association)

eSaxzkso lkgp;Z ,d fo”ks’k izdkj dk osyklaxeh vkokl gksrk gS tks m’.kdfVcU/k
esa ik;k tkrk gSA eSaxzkso esa vfHkyk{kf.kd :Ik esa LrEHkkdkj ewyksa ¼Stiff roots)
okys isM+ ik;s tkrs gSa] tSls ,sfoflfUu;k ¼Avicinniaa a½] lksUuksjsf”k;k
¼Sonneratiaa½ ,oa ,sftfljkl ¼Ageiceros½A bu isM+ksa }kjk ,df=r gq, dhpM+ esa
leqnzh vyo.k tyh; ,oa Fkyh; izkf.k;ksa dk ,d fofp= leqPp; ik;k tkrk
gSA eSaxzkso esa dsdM+s cgqr la[;k esa ik;s tkrs gSaA ysfefyczsUDl esa lksysfuMh
¼Solenidae½] islseksfoMh ¼Passamobidae½ ,oa dkfMZ;e ¼Cardium½ izeq[k gksrs
gSaA bu vkoklksa esa ikbZ tkus okyh lkekU; eNfy;k¡ isfjvks¶FksYel
¼Periophthalmus½] E;wfxy ¼Mugil½ ,oa IywjksusDVl ¼Pleuronectus) gksrh gSaA
osyklaaxeksa dh eSaxzkso ouLifr esa jsIVkbYl] i{kh rFkk Lru/kkjh Hkh Hkkstu ds fy,
izk;% vkrs jgrs gSa] D;ksafd bu osyklaxeksa ds mFkysiu ds dkj.k fuEu Tokj ds
le; buds fuokl vukofjr gks tkrs gSa vkSj Fkyh; ijHkf{k;ksa }kjk ;s ljyrk
ls idM+ fy;s tkrs gSaA

viuh Áxfr tk¡fp, (Check Your Progress)
16 leqnz ds osykiorhZ {ks= ¼Pelagic zone½ dks fdrus Hkkxks esa ck¡Vk x;k

gS\

¼v½ 1 ¼c½ 2

¼d½ 3 ¼M½ 4

17 ;wQksfVd tksu dh xgjkbZ ¼Depth½ fdruh gksrh gSa\

¼v½ 100&200 ehVj ¼c½ 200&300 ehVj

¼d½ 300&400 ehVj ¼M½ ry esa

18 foryh; {ks= ¼Abyssal zone½ dks ^^fo”o dh lcls cM+h ikfjfLFkfrdh
bdkbZ** fdl oSKkfud us dgk Fkk\

¼v½ ,YVu ¼1949½ ¼c½ tktZ ,y- DykdZ ¼1667½

¼d½ eSdukWVu ¼1973½ ¼M½ cqzu] ¼11957½

19 thoksa ds fy, lokZf/kd mi;qDr leqnzh {ks= gksrk gSaA

¼v½ 100 ehVj xgjkbZ rd ¼c½ 300 ehVj xgjkbZ rd

¼d½ 500 ehVj xgjkbZ rd ¼M½ 1000ehVj xgjkbZ rd

20 lw;Z ,oa pUnzek ds f[kapko ds dkj.k leqnz esa D;k fØ;k gksrh gSa\

¼v½ cQj foy;u ¼c½ yo.kh;rk

¼d½ Tokj ¼M½ HkkVk
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21 tho lanhfIr fdl vkokl ds izkf.k;ksa esa ikbZ tkrh gSa\

¼v½ leqnz ¼c½ xgjs leqnzh

¼d½ LoPN ty ¼M½ mi;qZDr lHkh esa

22 leqnzh osykapyh {ks= dks tSfod rFkk ikfjfLFkfrdh nf̀’V ls fdrus {ks=ksa
esa foHkkftr fd;k x;k gSa\

¼v½ 3 ¼c½ 4

¼d½ 5 ¼M½ 6

23 egklkxjh; {ks= tgk¡ lw;Z dk izdk”k vuqifLFkr gksrk gSa &

¼v½ ;wQksfVu tksu ¼c½ ,QksfVu tksu

¼d½ mi;qZDr nksuksa ¼M½ dksbZ ugha

24 ;wQksfVu tksu ¼lqizdkf”kr {ks=½ leqnz esa fdruh xgjkbZ rd gksrk gSa\

¼v½ 500 QhV rd ¼c½ 600 QhV rd

¼d½ 700 QhV rd ¼M½ 800 QhV rd

25 vR;kf/kd fodflr laosnh vax okys tho dk mnkgj.k gSa&

¼v½ ,slhfM;Ul ¼c½ ekbfVfyl

¼d½ gkbMªkWbM~l ¼M½ ikWyhdhV~l

2-10 Hkkjr ds ikfjfLFkfrdh; {ks=
(Ecological Divisions of India)

2-10-1 fgeky; ioZr rU= ¼Himalayan Mountain System½

vksfj,UVy vkSj isfyvkdZfVd izns”kkssa nksuksa dh izkf.ktkr vkSj ouLifrtkr
izk:fid gSA Å¡pkbZ] oU;thou forj.k dks izHkkfor djrh gSA Å¡pkbZ ds
vfrfjDr] iwoZ&if”peh fofHkUurk,¡ if”pe dh vksj ekulwu o`f’V esa de gksrh gSA
if”peh fgeky; esa fuEu o`f’V] mPp fgeikr ¼”khrks’.k voLFkk,¡½ gksrk gs] tcfd
iwohZ fgeky; esa vf/kd o’kkZ] mPp fgeikr gksrk gS] fgeikr flQZ cgqr Å¡ps ioZr
o pksfV;ksa ¼Altitude½ ij gksrk gS] fupys rqax ij voLFkk,¡ o’kkZ m’.kdfVcU/kh;
ouksa ds leku gksrh gSaA nksuksa fgeky;ksa dh izkf.ktkr vkSj ouLifrtkr esa fuEu
fofHkUurk,¡ gksrh gSa &

¼1½ fgeky; esa rjkbZ {ks= dh igkfM+;k¡ ¼Himalaya Foothills)& buesa
fo”ks’k Hkkcj ¼Bhabar½ vkSj rjkbZ ¼Tarai½ fuekZ.k ds xq.k gSa vkSj mRrj esa
f”kokfyd Js.kh gSaA
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¼i½ ouLifrtkr ¼Flora)& izkÑfrd ekulwu lnkgfjr vkSj
v/kZlnkgfjr ou dh izeq[k tkfr;k¡ tSls & lky (Sal½] js”ke lwrh
isM (Silk cotton trees)] fo”kky ck¡l ¼Giant bamboo½]
yEcs ?kkle; “kk}y ¼Tally grassy meadow½] lokuk ds lkFk
rjkbZ esa ik;s tkrs gSaA

¼ii½ izkf.ktkr ¼Faunaa½ & mRrjh Hkkjr esa cM+s Lru/kkjh ¼Mammals)]
tSls & gkFkh ¼Elephant½ lkaHkj (Sambhar½] phry ¼Cheetal½]
gkWx fM;j ¼Hog Deer½] vuwi fgj.k (Swamp deer½] ckfdZax fM;j
¼Barking Deer½] okbYM cksj Vkbxj (Wild boar tiger½] phrk
¼Panther½] ydM+cX/kk ¼Hyen a½] taxyh dqŸks (Wild dogs½] dkyk
Hkkyw ¼Black bear½] jhN (Sloth Bear½] lsgh ¼Porcupine½] taxyh
HkSal (Wild buffalo½] fo”kky Hkkjrh; ,d J`axh; jkbuksfljl ;k
xSaMk ¼Great Indian one-horned rhinocerous), xax&?kfM+;ky
¼Gavialis Gangeticus), Lof.kZe yaxwj ¼Golden langur½A

¼2½ if’peh fgeky; ¼mPp rqax
izns’k½ (Western Himalays-
High Altitude region½½&
blesa d”ehj] yík[k vkSj
dqek;w¡ dh Å¡ph ioZr pksfV;k
vkSj ?kkVh gSaA

ouLifrtkr ¼Flora)&
“kadq/kkjh phM+ ou ¼Coniferous
pine forests)] jksMsMsUMªku
¼Rhododendrons)] okeu
igkM+h ckal ¼Dwarf hills
bamboo½ vkSj HkqtZ ou ¼Birch
forests)] vYikbu pjkxkg
¼Alpine pastures) ls fefJrA

izkf.ktkr ¼Fauna)& taxyh
[kPpj (Wild ass)] taxyh cdfj;ka
(Wild goats)] pkj] ekj[kksj] vkbZcsDl
¼Ibex½ vkSj HksM+ u;u (Sheep nayan½]
ekdksZiksyks dh HksM+ ¼Marcopolo’s sheep½] uhyxk;] ,sUVhyksi ¼Antlopes)]
frCcrh xtsy] fgj.k ¼gSUxqy & Hangul½ ;k d”ehjh egke`x ¼Kashmir stag½
vkSj flfDde egke`x ;k “ksÅ] dLrwjh e`x ¼Musk deer½] ikbdk ¼Pikas) ;k
ew’kd “k”kd ¼Mouse hares½] ekjeksV ¼Marmot½] Lof.kZe mdkc ¼Golden eagle½
fge eqxZs (Snow cocks½] fge rhrj (Snow partridges)] fge phrk (Snow
leopard½] HksfM+;k (Wolf)] ykseMh ¼Fox½] taxyh fcfYy;k¡

fp= Ø- 2-13% Hkkjr ds fofHkUu
leiknih izns’k n’kkZrk ekufp=
(Map Showing floristic region)
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(Wild Cats)] dkys vkSj Hkwjs Hkkyw ¼Brown and Black Beer½] if{k;ksssa tSlS
&fgeky; eksuy QhtsaV Himalayan monal pheasant½] if”peh Vªksxksisu
(Western trogopan)] dksdykl ¼Koklass)] “osr eqdqV/kkjh QhtsUV (White
crested Khalijcheer Pheasant½] fxz¶QkWu fx) ¼Griffon vultures)] jSosu
¼Reven½ vkfnA

2-10-1-1 iwohZ fgeky; (Eastern Himalayas)

blesa flfDde mRrjh & iwohZ lhekUr] v:.kkpy izns”k] fetksje vkSj f=iqjk ds
izns”k flEefyr gSaA

ouLifrtkr ¼Flora)& vksd ¼Oak½] eSXukssfy;k ¼Magnolias½] ykWjsy
¼Laurels)] HkwtZ ¼Birch½] ekWl ¼Moss) ,oa QuZl ¼Ferns) ls <ds gq, iBkj]
phM ds Qj ¼Fur½] ;ho ¼Yew) vkSj twfuij ¼Junipers½ ds “kadq/kkjh ou LØwch
jksMksMsUMªkWUl (Scrubby rhododendrons) dh voo`f) ds lkFk vkSj okeu ck¡l
¼Dwarf bamboo½] ykbdsu ¼Lichens)] ekWl ¼Moss)] vkWfdZM~l ¼Orchids) vkSj
vU; mivkjksgh ¼Epiphytes) gSaA

izkf.ktkr ¼Fauna½& yky iaMk ¼Red Panda a½] ØsLVfoghu lsgh ¼Crestless
Porcupine½] Hkkyw lqvj] QsjsV lwvj] cdjh ¼Goat½] ,UVhyksi ¼Antilopes)] lhjks
(Serow)] xksjsy ¼Goral½] VkfdUl ¼Takins) vkfnA

2-10-2 izk;}hih; Hkkjrh; mi&izns’k (Peninsular Indian Sub-
region)

;g Hkkjrh; oU;tho dks ;FkkFkZ esa fu:fir djrk gSA blesa nks tksu gksrs gSa
¼i½ izk;}hih; Hkkjr (Peninsular India) vkSj bldk foLrkj xaxk unh rU= ds
viokg dNkj esa vkSj ¼ii½ jktLFkku dk e:LFky izns”k& Fkkj dk Hkkjrh;
e:LFky izns”kA

2-10-2-1 izk;}hi Hkkjr ¼Peninsular India)&

o`f’V vkSj vknZzrk esa fofHkUurkvksa ds vk/kkj ij ;g m’.kdfVcU/kh; vknzZ ir>M+h
ls “khrks’.k “kq’d ir>M+h vkSj xqYe ouLifr dk vkokl gSaA

¼i½ ouLifrtkr ¼Flora) & lky (Sal) mRrj vkSj iwoZ esa ¼vR;f/kd
o`f’V½ vkSj Vhd ¼Teak½ mRrjh iBkj esa izeq[k isM+ gSaA if”peh ?kkV
esa lnkgfjr ouLifr ¼ouLifrtkr vkSj izkf.ktkr&mRrj iwoZ Hkkjr
ds lnkgfjr o’kkZ okys ouks ds leku½A jktLFkku e:LFky vkSj
vjkoyh igkfM+;ksa ds “kq’d izns”kksa esa] isM fojy (Scattered) vkSj
d¡Vhyh >kfM+;ksa dh tkfr;k¡ eq[; gSaA ou lokuk ds leku
vR;kf/kd [kqys gq, gSaA

¼ii½ izkf.ktkr ¼Faunaa½ & gkFkh] taxyh lwvj] lqoj e`x
¼phry½ ;k ,sfDll e`x ¼Axis deer½] vuwi e`x (Swamp
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deer) ;k ckjgflaxk (Stag½] lkacj (Sambar½] eqUVtsd
¼Muntjak½ ;k ckfdZax fM;j ¼Barking deer½] ,UVhyksi ¼pkj&J`axh½]
uhyxk;] CySdcd] ¼Blackbuck½] fpadkjk xtsy] taxyh dqÙk] <ksys
¼Dhole½] ck?k ¼Tiger½] rsanqvk ¼Leopard½] phrk ¼Cheetah½] “ksj
¼Lion½] /kkjhnkj ydM+cX/kk (Striped Hyena)] xhnM+ ¼Jackal½]
xkSj ¼Gaur½] lk¡M ¼Bull)] cUnj] yaxwj vkfnA

2-10-2-2 Hkkjrh; e:LFky (Indian Desert)

jktLFkku ds ?kkV e:LFky dk ouLifr lewg vkSj izkf.k lewg ,dne vyx gSaA

¼i½ ouLifrtkr ¼Flora)& d¡Vhysa] isM+] lekuhr ifŸk;ksa ds lkFk
dSDVl (Cactus)] vU; xwnsnkj (Succulents) eq[; ikS/ks gSaA

¼ii½ izkf.ktkr ¼Fauna½& izkf.k eq[;r% fcydkjh ¼Burrowing½ gSaA
Lru/kkfj;ksa esa jksMsaV ¼Rodents) dk lcls cM+k lewg ;gk¡ ik;k
tkrk gSA Hkkjrh; e:LFky tjfcy ¼Gerbil½ ew’kd ds leku jksMsaV
¼Rodents) gSaA vU; izkf.k gS& taxyh x/kk (Wild Ass)] CySdcd
¼Blackbuck½] e:LFkyh fcYyh ¼Desert Cat½] yky ykseM+h ¼Red
Fox½] dSjkdy ¼Caracal½] jsIVkby ¼Reptiles½ lkai] fNidyh
¼Lizards)] vkSj dNqvk ¼Tortoise½ eq[; gSaA e: jsIVkby ds
vUrxZr] ,sxsfeM ¼Agamids)] ySlVhZM ¼Lacertids) vkSj xsdks
¼Geckos) fNidyh] vkrs gSaA if{k;ksa esa vR;f/kd xzsV bfUM;u
cLVMZ ¼Great Indian Bustard½ izeq[k gSaA

2-10-3 m".k dfVcU/kh; o"kkZ ou izns’k
(Tropical Rain Forest Region)

ouLifr tkr ¼Flora)& uhyfxjh ¼if”peh ?kkV dk Hkkx½
foLr`r ?kkle; eSnku lnkgfjr ouLifr “kksyk (Sholas) ds ?kus taxy okys
¼Forested½ egk[kMq ls vUrjkfefJr gSaA “kksyk (Sholas) vUukeykbZ vkSj iYuh
igkfM;ksa esa Hkh ikbZ tkrh gSaA if”peh ?kkV esa o’kkZ&ou ?kus vkSj isM+ ls <ds gksrs
gSa] ftlesa vR;kf/kd tkfr&fofo/krk ik;h tkrh gSA ekWl] QuZ] ,fiQkbV] vkWfdZM]
daByrk,¡ ¼Lianas) vkSj vaxwjyrk,¡ ¼Vines½] cwfV;k¡ ¼Herbs½ vkSj >kfM+;k¡
(Shrub) ik, tkrs gSaA bu ouksa esa fMIVsjksdkiZl tkfr;k¡ izeq[k gSaA fofHkUu izdkj
ds m’.kdfVcU/kh; vkWfdZM ¼Orchid½ ik, tkrs gSaA o’kkZ ouksa esa Lrj.k cgqr lkQ
gksrk gS & rhu {kSfrt ijrsa foHksfnr gSaA fupyh eafty esa rkM+ ¼Palms)]
byk;ph ¼Cardamom½ vkSj vnjd ds ikS/ks gSaA

izkf.ktkr ¼Fauna)& blesa lHkh izdkj ds izkf.k;ksa dh izpqjrk gSA blesa
taxyh gkFkh] xkWj ¼Gaur½ vkSj vU; cM+s izk.kh gSaA vf/kdrj tkfr;k¡ isM+&fuokl
¼Tree-dwellers) gSaA lcls fof”k’V gS& gqyqd fxcu ¼Hoolock gibbon½]
tks ,d ,si ¼Ape½ gSa] Lof.kZe yaxwj ¼Golden Langur½] Vksih/kkjh yaxwj ¼Capped
Langur½ ;k i.kZ cUnj ¼Leaf Monkey½] eSdkd ¼Macaque½ vkSj lqvj tSlh
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iw¡N okyk eSdkd ¼Pig – tailed Macaque½] “ksj & tSLh iw¡N okyk eSdkd ¼Lion-
tailed Macaque½] uhyfxjh yaxwj] yksfjl (Slender Loris)] fo”kky fxygjh
¼Girant Squirrel½] flosV ¼Civet s½] mM~M;u fxygjh ¼Flying squirrels½]
uhyfxjh usoyk ¼Nelgiri mongoose½] “kwy ew’kd (Spiny Mouse½A

2-10-4 vaMeku vkSj fudksckj }hi lewg
(Andaman and Nicobar Islands)

ouLifrtkr ¼Flora)& ;s m’.kdfVcU/kh; o’kkZ okys ouksa dk {ks= gSA fo”kky
fMIVsjksdkiZl ¼Dipterocarpus)] VfeZusfy;k ¼Terminaliaa½ vkSj ysxjLVªksfe;k
¼Lagerstroemia½ eq[; gSaA rVh; {ks=ksa ij eSaxzkso ¼Mangroves½ Hkh ik;s tkrs
gSaA

izkf.ktkr ¼Fauna)& bl {ks= esa Lru/kkfj;ksa dh dbZ tkfr;k¡ ¼yxHkx
35½] vusd jsIVkby vkSj leqnzh izk.kh gSaA Lru/kkfj;ksa esa pexknM+ ¼Bats) vkSj
pwgs izeq[k gSa ¼f}ilewg ij dqy Lru/kkfj;ksa dk 3@4½] vaMeku lqvj] dsdMs+ dk
Hkkstu djus okyk eSdkd ¼Crab-eating Macaque½] rkM flosV ¼Palm civet½
vkSj e`x ¼phry] Spotted deer½] “kwdj e`x ¼Hog Deer½] ckjgfla?kkA leqnzh
izkf.k;ksa esa gSa & M;wxksax ¼Dugong½] QkYl & fdyj Ogsy ¼False-Killer
Whale½] MkWyfQu ¼Dolphin½A if{k;ksa esa gSa ¼yxHkx 250 tkfr;k¡ vkSj
mitkfr;k¡½ nqyZHk ukjdksUMe /kus”k ¼Narcondum hornbill½] fudksckj dcwrj
¼Nicobar pigeon½ vkSj esxkiksM ¼Megapode½A blds vfrfjDr vkSj Hkh vU;
i{kh ik, tkrs gSa] tSls& OgkbV csyhM lh bZxy (White-Bellied Sea Eagle½]
OgkbV&czsLVsM Loh¶VysV (White-breasted swiftlet½ vkSj dbZ Qy dcwrj
¼Fruit pigeons)A

;gk¡ yo.ktyh; exj (Saline water crocodile½] dbZ leqnzh dNq,
¼Turtle½] ukfj;y Øsc ¼Coconut crab½] fNidyh ¼Lizards) ¼lcls cM+h ty
ekWfuVj½] lk¡iksa dh 40 tkfr;k¡ blesa vkrh gSaA ukx ¼Cobra)] i`nkdq ¼Viper½]
vkSj leqnzh liZ (Sea Snake½] ikbFku ¼vtxj½ ¼Pythons½A

2-10-5 lqUnjcu ds eSxzkso vuwi
(Mangrove Swamps of Sunderbans)

lqUnjcu xaxk dk MsYVk ¼Delta½ gSa] tgk¡ nksuksa czEgiq= vkSj xaxk feyrh gSa vkSj
caxky dh [kkM+h esa fxjrh gSaA

ouLirh lewg ¼Flora½& fuEu Tokjh; tksu ¼Low tide zone½ esa
iqjksxkeh ¼Pioneer½ isM+ gaS] tSls lksusjsf”k;k (Sonneratia a½ vkSj ,ohlsuh;k
¼Avicennia a½A bl {ks= ds Åij ¼e/; tksu½ esa jkbtksQksjk ¼Rhizophora a½]
cqzxq,jh;k ¼Brugueria a½ vkSj ,Dlksdsfj;klhjh;ksIl ¼Exacariacereops)] ou
¼eSaxzkso ou dk yxHkx 70 izfr”kr Hkkx cukrs gSa½ bl Lrj ds Åij ¼Åijh Hkwfe
Lrj½ QhfuDl ¼Phoenix½] “kq) ;k ,Dlhdsfj;k ¼Excaecaria) ds lkFk vk/kkjh
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ou gSaA lcls Å¡ps Hkkx esa gsjhVsfj;k ¼Heriteria½ ou gSaA buesa QhfuDl
¼Phoenix½ vkSj uhik ¼Neepa) rkM+ dh pkSM+h vo`f) okys isM ik;s tkrs gSaA

izkf.ktkr lewg ¼Fauna)& dhpM+ esa mNyus okyh eRL; ¼Mud
skippers) ,oa v)ZLFkyh xksch (Semiterrestrial Gobies)] vkSj NksVs LFkyh;
dsdM+s & fQMyj ØSCl ¼Fiddler crabs)] vkSj Mksjksfi ¼Doroppe½] ftldk
leqnzh ,uheksu ds lkFk vlk/kkj.k lEcU/k gSA vU; izk.kh gSa & ok;d phaVh
(Weaver Ants)A eSaxzkso ds Å¡ps izns”kksa esa phary] lqvj] ekWfuVj fNidyh] cUnj
bR;knh gSaA lcls :fpdj izk.kh& lqUnjou ck?k gSaA

2-11 izkÑfrd lalk/ku ,oa mudk laj{k.k ouksa ds lanHkZ
esa (Natural Resources and their Conservation
with Special References to Forest)

2-11-1 izkÑfrd lalk/ku (Natural Resources)

lalk/ku dsoy fdlh fof”k’V mís”; ds lUnHkZ esa gh iz;qDr gksrk gSA ;s lk/kuksa
ds os lzksr gksrs gSa tks gekjs thfor jgus ,oa Hkyh izdkj ls Qyus&Qwyus ds
fy, vko”;d gksrs gSaA bl izdkj Hkwfe] ty] [kfut ou] oU; tho ;gk¡ rd dh
ekuo Hkh lalk/kuksa dh Js.kh esa vkrs gSA ge izR;sd ml inkFkZ vFkok nzO; dks
lalk/ku dg ldrs gSa ftls ge mi;ksxh ,oa egRoiw.kZ cuk ldsaA fofHkUu
izkÑfrd lalk/krksa dks ge vusd izdkj oxhZÑr dj ldrs gSA

2-11-1-1 mi;ksfxrk dh fujUrjrk ds vk/kkj ij lalk/kuksa dk oxhZdj.k
(Classification of resources based on Continual Utility) &

dqN lalk/ku mi;ksx djus ij lekIr gks tkrs gSa rFkk dqN yEch vof/k rd
cus jgrs gSa vr% lalk/kuksa dh mi;ksfxrk rFkk miyC/krk ds vk/kkj ij bUgsa
fuEufyf[kr nks izdkjksa esa foHkkftr fd;k x;k gS & uohdj.kh; ¼Renewable½
rFkk vuohdj.kh; ¼Non-renewable½ lalk/kuA

¼1½ uohdj.kh; lalk/ku ¼Renewable resources)& os lalk/ku ftUgsa
mi;ksx djus ds lkFk uohuhÑr fd;k tk lds] uohuhÑr lalk/ku
dgykrs gSaA vr% bl izdkj ds lalk/ku mi;ksx gsrq lnk miyC/k jgrs
gSaA mnkgj.k ds fy,] ikni ,oa tUrq pkgs os taxyh gksa vFkok ikyrwA
ty dks ;fn ge lkekU; ty pØ (Water cycle) ds ek/;e ls izkIr
djrs jgsa rks ;g Hkh ,d uohdj.kh; lalk/ku gSaA

¼2½ vuohdj.kh; lalk/ku ¼Non-renewable resources)& os lalk/ku
ftudh O;kogkfjd nf̀’V ls iquLFkkZiuk vFkok uohdj.k ugha gks lds]
vuohdj.kh; lalk/ku dgykrs gSaA mnkgj.k ds fy,] [kfut] dks;yk
rFkk [kfut rsy vkfn cuus esa gtkjska o’kksaZ dk le; yxrk gSa vr% ;fn



vkokl ikfjfLFkfrdh

227

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

budk mi;ksx cM+s iSekus ij fd;k tk;s rks os rhozrk ls lekIr gks
tk;saxs ftldh iwfrZ lEHko ugha gSaA e`nk ,d ,slk lalk/ku gS tks mfpr
izcU/ku }kjk dk;kZuq:Ik cuk;s j[kh tk ldrh gSa ijUrq =qfViw.kZ nksgu ls
bldh moZjdrk rhozrk ls u’V gks ldrh gSaA

2-11-1-2 mRifRr ds vk/kkj ij lalk/kuksa dk oxhZdj.k ¼Classification of
Resources based on Origin½

mRifŸk ds vk/kkj ij lalk/ku tSfod rFkk vtSfod nks izdkj ds gksrs gSa

¼1½ tSfod lalk/ku ¼Biotic Resources½& ;s lalk/ku thoe.My
¼Biosphere½ ls izkIr gksrs gSaA fofHkUu izdkj ds LFkyh; ,oa tyh;
tUrq rFkk ikni jpuk,¡ tSfod lalk/kuksa ds vUrxZr vkrs gSaA

¼2½ vtSfod lalk/ku ¼Abiotic Resources½& ;s lalk/ku vtSfod
inkFkksZa ds cus gksrs gSaA Hkwfe] ty ,oa [kfut vtSfod lalk/kuska ds
vUrxZr vkrs gSaA

2-11-2 laj{k.k (Conservation)

tSoe.My esa ekuo lfgr leLr thoksa ds fy, izkÑfrd lalk/kuksa dk ,slk
izcU/ku ftlls u dsoy orZeku ih<+h Hkyh izdkj ls laiksf’kr gks lds vfirq
Hkkoh ih<+h ds laiks’k.k dh Hkh leLr lEHkkouk,¡ cuh jgsa] laj{k.k dgykrk gSA
ikfjfLFkfrdh ds fofHkUu fl)kUrksa dk Kku ekuo lekt ds fy, ftu :iksa esa
fgrdj gks ldrk gSA mueas tks vf/kd egRoiw.kZ gSaA og gS gekjs izkÑfrd
lalk/kuksa dk foosdiw.kZ laj{k.kA laj{k.k dk vFkZ ek= lap; ugha gS] u gh
lalk/kuksa dk viz;ksx vkSj ;g vkiwfrZ;ksa ij fu;U=.k Hkh ugha gS ftlls fd
Hkfo"; ds fy, dqN cpk jgsA laj{k.k dk lgh vk”k; gS ikfjfLFkfrdh ds Kku
dk lEiw.kZ ykHk mBkuk ,o afo”o ds ikfjfLFkfrd rU=ksa dk bl izdkj izcU/ku
djuk fd mit ,oa mlds uohdj.k esa ,d lUrqyu LFkkfir gks ldsA bl
izdkj laj{k.k dk lgh vFkZ gS mi;ksxh ikniksa] tUrqvksa ,oa vU; ykHkdkjh inkFkksZ
dk fujUrj mRiknu lqfuf”pr djuk rFkk lkFk gh lkFk mPp xq.koÙk ds
okrkoj.k dk lqj{k.k lqfuf”pr djuk tks lkSan;Z ,oa euksjatukRed mi;ksxksa ds
lkFk&lkFk HkkSfrd mRikn Hkh iznku dj ldsA izkÑfrd lalk/kuksa ds ekuoh;
miO;;ksa dk vfHkys[k dkyk gSaA

dHkh pkjdksa ¼Grazers) dk lagkj] Ogsyksa (Whales) dk vU/kk/kqU/k fouk”k]
LoPN tyh; ,oa leqnzh eNfy;ksa dks vR;kf/kd la[;k esa idM+uk] if{k;ksa dk
foyksiu gtkjksa oxZ ehy ouksa dks dkVuk] ouksa dk vkx ls ty tkuk] eyty]
vkS|ksfxd ,oa Ñf’k lEcU/kh vif”k’Vksa }kjk ufn;ksa dk iznw’k.k] ykijokgh ls [ksrh
djus vkfn ds ifj.kkeLo:Ik gtkjksa oxZehy Ñf’k Hkwfe dk fouk”k gks x;k rFkk
ufn;ksa esa volkn tek gks x;sA ;s lHkh izkÑfrd lalk/kuksa ds viO;; ds
dqN ,sls mnkgj.k gSa] ftlds lq/kkj dh vk”kk ugha dh tk ldrh gSA ;|fi
jkT; ,oa dsUnz Lrj ij fofHkUu foHkkxksa }kjk fofHkUu lalk/kuska ds laj{k.k ds
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mik; fujUrj fd;s tk jgs gSa fQj Hkh lcls vge dk;Z gS vf/kdrj tula[;k
dks bl leL;k ds izfr tkx:d djuk ,oa bl dk;Z esa mudh lgk;rk ,oa
Hkkxhnkjh lqfuf”pr djukA

2-11-3 tSfod fofo/krk (Biodiversity)

Hkkjrh; miegk}hi dk 32 fefy;u gsDVs;j {ks= tSfod fofo/krk dh nf̀’V ls
vR;Ur lEiUu gSA ;fn ge ;gk¡ ik;s tkus okys izkf.ktkr ¼Fauna) dk vkadyu
djsa rks fofHkUu tUrqvksa dh yxHkx 65]000 iztkfr;k¡ Hkkjr esa ik;h tkrh gSa
ftuesa lokZf/kd 50]000 iztkfr;k¡ vdsys dhVksa dh gSaA blds vfrfjDr yxHkx
4]000 iztkfr;k¡ eksyLdk dh ,oa 6]000 iztkfr;k¡ vU; vd”ks:dh izkf.k;ska dh
ik;h tkrh gSaA d”ks:dh tUrqvksa esa eNfy;ksa dh 2000] mHk;pjksa dh 140]
ljhl`iksa dh 450] if{k;ska dh 1]200 rFkk Lrfu;ksa dh yxHkx 350 iztkfr;k¡ ;gk¡
miyC/k gSaA ikniksa dh yxHkx 45]000 iztkfr;k¡ Hkkjr esa ik;h tkrh gSa ftuesa
vdsys 1]500 iztkfr;k¡ iqf’ir ikS/kksa dh gSA tSfod fofo/krk dh bl lEiUurk ds
izeq[k dkj.k gSa] ;gk¡ dh tyok;q&fo’k;d fofo/krk ¼Climatic diversity½ ,oa
ikfjfLFkfrd vkoklh; fofo/krk ¼Ecological habitat diversity½A cQZ ls
vkPNkfnr fgeky; ioZr ls izk;}hi ds xeZ leqnzh rV rd] m’.k if”peh ?kkV
ls ysdj jktLFkku ds xeZ jsfxLrku ,oa yík[k ds B.Ms jsfxLrku rd fofHkUu
izdkj dh tyok;q ,oa vkoklksa dh miyC/krk ;gk¡ dh izeq[k fo”ks’krk gSaA

tSfod fofo/krk dh nks izeq[k vo/kkj.kk,¡ gksrh gSa & vkuqoaf”kd fofo/krk
¼Genetic diversity½ rFkk ikfjfLFkfrd fofo/krk ¼Ecological diversity½A ,d gh
iztkfr ds fofHkUu lnL;ska ds e/; rFkk fofHkUu iztkfr;ska ds e/; ik;h tkus
okyh vkuqoaf”kd ifjofrZrk ¼Genetic variability½ dks vkuqoaf”kd fofo/krk dgrs
gSa] tcfd fdlh tSfod leqnk; ¼Biotic community½ esa ik;h tkus okyh
iztkfr;ksa dh la[;k dks ikfjfLFkfrd fofo/krk dgrs gSaA ikfjfLFkfrd rU= dh
lkekU; izfØ;k dks cuk;s j[kus ds fy, mi;qZDr nksuksa izdkj dh tSfod
fofo/krkvksa dks cuk;s j[kuk vR;Ur vko”;d gksrk gSA tSfod fofo/krk dk
laj{k.k fuEufyf[kr nks fof/k;ksa }kjk fd;k tk ldrk gSa &

¼1½ Lo LFkkus laj{k.k ¼In Situ Conservation½& bl izdkj dk laj{k.k
izkÑfrd vFkok ekuo fufeZr ikfjfLFkfrd rU=ksa esa ik;s tkus okys
vkuqoaf”kd lalk/kuksa ds fy, fd;k tkrk gSA vkuqoaf”kd lalk/kuksa ds
laj{k.k dh ;g ,d vkn”kZ fo/kh gSA blds vUrxZr fofHkUu {ks=ksa dks
fof”k’V mís”;ksa ds fy, iw.kZr;k lajf{kr fd;k tkrk gS ftlls lekt dks
ykHk fey ldsA jk’Vªh; m|ku ¼National parks½] “kj.k {ks=
(Sanctuary½] vkjf{kr tSoe.My ¼Biosphere reserve½ vkfn Lo LFkkus
laj{k.k ds vUrxZr vkrs gSaA

¼2½ cfg%LFkkus laj{k.k ¼Ex Situ Conservation½& bl izdkj dk laj{k.k
fdlh thola[;k ds izfrn”kZ (Sample population½ dks mlds vkokl ls
ckgj LFkk;hdj.k djds fd;k tkrk gSA blds fy, fdlh vkuqoaf”kd
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lalk/ku dsUnz ouLifr m|ku vFkok fdlh fpfM+;k?kj vkfn dk p;u
fd;k tkrk gS tgk¡ ml thola[;k dks o`f) djus gsrq i;kZIr lqfo/kk
iznku dh tk ldsA blds vfrfjDr fofHkUu thu dks”kksa ¼Gene pools½]
tunzO; cSad ¼Germplasm bank½ vkfn dh LFkkiuk Hkh blh Js.kh ds
laj{k.k ds vUrxZr vkrh gSaA

2-11-4 ou (Forest)

ou ,oa oU; thou fdlh Hkh {ks= esa ikfjfLFkfrd lUrqyu cuk;s j[kus ds fy,
vR;Ur vko”;d gksrs gSaA ou fdlh Hkh ns”k ds okrkoj.k ,oa vFkZO;oLFkk
¼Economy½ ds egRoiw.kZ ?kVd gksrs gSaA blds vfrfjDr ou e`nk vijnu]
HkwL[kyu ,oa ok;q iznw’k.k jksdus ,oa o’kkZ vkdf’kZr djus dk dk;Z Hkh djrs gSaA

Hkkjr ,d m’.kdfVcU/kh; ns”k gS ijUrq mldk mRrjh {ks= leqnz rV ls
vR;f/kd Å¡pkbZ ij gksus ds dkj.k “khrks’.k dfVcU/kh; {ks= ds vUrxZr vkrk
gSA ;gk¡ dh tyok;q ekulwuh gSaA Hkkjr esa ik;h tkus okyh fofHkUu izdkj dh
e`nk ,oa tyok;q ds dkj.k ;gk¡ m’.kdfVcU/kh; ¼Tropical½] miks’.kdfVcU/kh;
(Subtropical½] “khrks’.k ¼Temperate½ rFkk vYikbu ¼Alpine½ izdkj ds ou ik;s
tkrs gSaA bu ouksa dks fuEufyf[kr izdkj ls oxhZÑr fd;k tk ldrk gSa &

¼1½ lnkcgkj ou ¼Evergreen Forests)& ftu LFkkuksa ij izfro’kZ 200
lseh ls Hkh vf/kd o’kkZ gksrh gSa ogk¡ lnkcgkj ou ¼Evergreen forests)
ik;s tkrs gSaA Hkkjr esa if”peh ?kkV (Western Ghats)] vle] vksfM”kk ds
rVorhZ bykds rFkk dsjy o psUubZ ds dqN Hkkxksa esa lnkcgkj ou ik;s
tkrs gSaA ;gk¡ ij ik;h tkus okyh ouLifr;ksa esa pUnu (Sandalwood½]
eSXuksfy;k ¼Magnolia a½] ck¡l ¼Bamboo½] rkM+ ¼Palm½] QuZ ¼Ferns)
vkfn izeq[k gSaA

¼2½ i.kZikrh ou ¼Deciduous Forests)& ftu LFkkuksa ij izfro’kZ 100&200
lseh o’kkZ gksrh gS ogk¡ i.kZikrh ou ik;s tkrs gsaA Hkkjr esa eSlwj] psUubZ]
vle] if”pe caxky] mRrj izns”k] e/; izns”k] fcgkj rFkk if”peh ?kkV
ds iwohZ Hkkx esa ;s ou ik;s tkrs gSaA ;gk¡ ik;h tkus okyh ouLifr;ksa esa
izeq[k gSa & vksd ¼Quercus)] Vhd ¼Teak½] ,Ye ¼Elm½] VehZfy;k
¼Termilia a½ vkfnA

¼3½ fgeky;h ou ¼Himalayan Forests)& fgeky; ds fofHkUu {ks=ksa esa
fofHkUu izdkj ds ou ik;s tkrs gSaA 9000 QhV ls Åij fLFkr f”k[kj {ks=
¼Alpine zone½ esa cpZ ¼Birch½] [kjlw vksd ¼Kharsu Oak½] flYoj Qj
(Silver fir½] rFkk 7000 ls 9000 QhV dh Å¡pkbZ ds mif”k[kj {ks=
(Subalpine zone½ esa phM+ ¼Pinea½] nsonkj ¼Cedras½] Qj ¼Abies½] Lizwl
¼Picea½ vkfn ds o`{k ik;s tkrs gSaA 4000 ls 7000 QhV dh Å¡pkbZ ij
“khrks’.k ou ¼Temperate forests) ik;s tkrs gSaA ;gk¡ ik;s tkus okys o`{kksa
esa izeq[k gSa & ykWjsy ¼Laurel½] phM+ ¼Pinus)] vksd ¼Quercus½]
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eSXuksfy;k ¼Magnolia½ vkfnA 1500 ls 4000 QhV rd miks’.k
dfVcU/kh; ou ik;s tkrs gSa tgk¡ lky (Shorea) ds o`{k cgqrk;r esa
feyrs gSaA 1500 QhV rd ds rjkbZ {ks= esa m’.k dfVcU/kh; ou ik;s tkrs
gSaA bl {ks= esa ck¡l ¼Bambusa), rkM+ ¼Palms)] ,cksuh ¼Ebony½ vkfn
ds o`{k ik;s tkrs gSaA

¼4½ rVh; ou ¼Beach Forests½& rVorhZ {ks=ksa ds fdukjs ds ckyqbZ
(Sandy½ {ks= esa i.kZikrh o`{kksaa] {kqiksa (Shrubs½ rFkk folihZ ¼Creeperss)
ouLifr;ksa okys ou ik;s tkrs gSaA

¼5½ unh; ou ¼Riverine Forests)& cM+h & cM+h ufn;ksa ds rVorhZ {ks=ksa
esa ;s ou ik;s tkrs gSaA ;gk¡ i.kZikrh ou ouLifr;ksa dh cgqyrk gksrh
gSa( tSls & ”kh”ke ¼Dalbergia sissoo½] ccwy ¼Acacia nelotica½]
VfeZusfy;k vtqZuk ¼Terminalia arjuna½ vkfnA

¼6½ vuwi ou ¼Swamp Forests½& ;s ou unh& eq[k Hkwfe ds nynyh
díkjksa ¼Alluvium½ esa ik;s tkrs gSaA iS.Msel ¼Pandamus), dne
¼Kadam½ vkfn ds o`{k ;gk¡ ik;s tkrs gSaA

2-11-4-1 ou vkPNknu (Forest Cover)

,d losZ{k.k ds vuqlkj lu 1990 esa lEiw.kZ fo”o dh 7000 fe- gsDVs;j Hkwfe ij
ou FksA bu ouksa ds fujUrj vfoosdiw.kZ nksgu ds ifj.kkeLo:Ik fo”o dk dqy
ou {ks=Qy yxkrkj ?kVrk x;k ;gk¡ rd fd vkt lEiw.kZ fo”o esa yxHkx 2300
fe- gsDVs;j ou {ks= “ks’k jg x;k gSA ;g deh m’.k ,oa miks’.k {ks=ksa esa lokZf/kd
40-2 izfr”kr rFkk “khrks’.k {ks=ksa esa 0-6 izfr”kr vk¡dh x;h gSaA buesa lokZf/kd
deh ,f”k;k ¼Asiaa½ ,oa iz”kkUr ¼Pacific½ {ks=ksa esa ik;h x;h gSaA

Hkkjr esa yxHkx 74-8 fe- gs- Hkwfe ij ou gSa vFkkZr~ ns”k ds HkkSxksfyd
{ks=Qy dk yxHkx 22-7 izfr”kr Hkkx ouksa ls f?kjk gqvk gSA ns”k ds yxHkx 413
ftyksa esa 105 ftyksa dk 33 izfr”kr] 52 ftyksa dk 19&33 izfr”kr rFkk 217
ftyksa dk 17 izfr”kr HkkSxksfyd {ks= ouska ls f?kjk gSa tcfd “ks’k 39 ftyksa esa
dksbZ ou laKku esa ugha vk;k gSaA

lkj.kh Ø- 10-1% Forest Cover In Different States of India As in 1980.

States Area (x thousand
hac.)

Percentage of total
geographical area

Andhra Pradesh 6500 23

Assam 3080 39

Bihar 3000 19

Gujarat 2000 6-5
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Haryana 165 2-5

Himachal Pradesh 2100 39

Jammu and
Kashmir

2200 62

Karnataka 4000 14-5

Madhya Pradesh 15000 37

Kerala 1100 25

Maharashtra 6400 16

Manipur 1500 27

Meghalaya 850 19

Nagaland 290 27

Orissa 6800 44

Punjab 240 2-5

Rajasthan 3500 3

Sikkim 260 38

Tamilnadu 2200 15-5

Tripura 390 57

Uttar Pradesh 5140 11

West Bengal 1180 11

UNION
TERRITORIES

Andaman and
Nicobar Islands

715 90

Dadra and Nagar
Haveli

20 42

Chandigarh Negligible -

Arunachal Pradesh 5150 63

Delhi Negligible -

Goa, Daman and
Diu

105 25
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Lakshadweep && &&

Mizoram 715 64

Pondicherry && &&

Total India 74750 &&

Hkkjr esa dqy 16 izdkj ds ou ik;s tkrs gSa ftuesa lokZf/kd 70 izfr”kr
ou {ks= m’.k i.kZikrh ouksa ls f?kjk gqvk gSA ftlesa 39 izfr”kr {ks= m’.kh;
“kq’d i.kZikrh ouksa ls ,oa yxHkx 31 izfr”kr {ks= m’.kh; ue i.kZikrh ouksa ls
f?kjk gqvk gSA vU; izdkj ds ouksa esa lky ou 16 izfr”kr] Vhd ou 13 izfr”kr]
“kq) “kadq/kkjh ou 6-3 izfr”kr] m’.kh; d¡Vhys ou 6-9 izfr”kr] m’.kh; “kq’d
lnkcgkj ou 0.1 izfr”kr] ck¡l ou 8-8 izfr”kr {ks= esa QSys ik;s tkrs gSaA

Hkkjr esa yxHkx 72 fe- gsDVs;j {ks= esa QSys 96 izfr”kr ou “kkldh; ou
¼Government Forests) gSa vFkkZr ;s iw.kZr;k ljdkjh fu;U=.k esa gS tcfd
yxHkx 2 fe- gsDVs;j {ks= esa QSys 2-5 izfr”kr ou lkeqnkf;d ou (Community
forests½ gSa tks uxj ikfydkvksa ,oa ftyk ifj’knksa ds fu;U=.k esa gSa vkSj 1-2 fe-
gsDVs;j {ks= esa QSys 1-5 izfr”kr ou O;fDrxr ou (Private Forests) gSaA

lkj.kh Ø- 10-2% Change in Forests Cover in India from
1972-75 to 1980-82

Land use Area (M. Ha) Change in forest
cover (%) of total
geographical area
of the country

1972-75 1980-82

Forest land

Closed Forests 46.10 35.43 (-) 3.25

Open/degraded
Forests

8.80 10.00 (+) 0.38

Mangrooves 0.30 0.27 (-) 0.02

Total 55.20
(16.83%)

45.70
(13.94%)

(-) 2.89

Hkkjr esa Hkh ouksa ds yxkrkj nksgu ls ou {ks= esa yxkrkj deh gksrh tk
jgh gSA ;g deh flfDde ,oa v:.kkpy izns”k dks NksM+dj lHkh ftyksa esa ik;h
x;h gSaA lokZf/kd deh f=iqjk esa ik;h x;h gSaA ,d ljdkjh vuqeku ds vuqlkj
lu 1950&1972 ds e/;s 3-4 fe- gsDVs;j ou {ks= dk uk”k gqvk vFkkZr~ izfro’kZ
yxHkx 1-5 yk[k gsDV;sj ou {ks= lekIr gksrk tk jgk gSA bl dkj.k ls ty]
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ok;q ,oa o’kkZ ds izkÑfrd pØ Hkh izHkkfor gks ldrs gSa rFkk HkwL[kyu] ck<] Hkwfe
dk dVko vkfn izkÑfrd vkinkvksa esa fujUrj o`f) gks jgh gSaA

2-11-4-2 ouksa dk egRo (Importance of Forests)

ouksa dk gekjs thou esa fo”ks’k egRo gSA dbZ vkfFkZd leL;kvksa dk lek/kku ouksa
ls gksrk gSA vusd ykHknk;d oU; tho tUrqvksa ds vkokl ds vfrfjDr gesa
b±/ku] bekjrh lkeku] vkS’k/kh; tM+h&cwfV;k¡] jcM] pUnu vkfn ouksa ls gh izkIr
gksrs gSaA ouksa ls gesa fuEufyf[kr ykHk izkIr gksrs gSa &

¼1½ o`{kksa dk >qjeqV o’kkZ dh rhoz j¶rkj dk vlj lh/ks feêh ij ugha iM+us
nsrkA bldh ifRr;k¡ o’kkZ ds osx dks vius Åij ysdj mldh xfr dks
de dj nsrh gSaA ftlls feêh ds d.k m[kM+us ugha ikrsA bl izdkj o`{k
&laink Hkw{kj.k vFkok e`nk vijnu dks jksdrh gSaA blds vfrfjDr e`nk
ds Åij dh ifŸk;ksa ds dkj.k ty /khjs&/khjs fjl&fjl dj tehu ds
uhps igq¡prk gS tks Hkwfexr ty ds :Ik esa lafpr gksrk jgrk gSA o`{kksa dh
deh gksus ij mitkÅ e`nk dk vijnu gksrk gSA ;g e`nk ufn;ksa esa
igq¡pdj xkn cuk ysrh gSA ftlls ck<+ dk [krjk mRiUu gks tkrk gSaA

ou ufn;ksa ds cgko dks Hkh fu;fU=r djrs gSaA ,d oukPNkfnr tykxe
{ks= dk 95 izfr”kr okf’kZd o’kkZ&ty ou ds uhps tM+ksa ds Liat tSls
tky esa lafpr gksrk gSa tgk¡ ls ;g /khjs&/khjs Hkwfexr ty Hk.Mkjksa esa
igq¡prk jgrk gSaA ouksa dh vuqifLFkfr esa ty e`nk esa ugha :d ikrk vkSj
cgdj lh/ks unh&ukyksa esa pyk tkrk gSA bl n”kk esa e`nk dks okf’kZd
o’kkZ dk dsoy 5 izfr”kr Hkkx gh izkIr gksrk gSA unh ukyksa esa o’kkZ ty
dh vf/kdkf/kd ek=k ds vkxeu ls ck<+ dk [krjk mRiUu gks tkrk
gSA ,d vuqeku ds vuqlkj Hkkjr esa xr o’kksZ esa ck<+ izHkkfor {ks= 2
djksM gsDVs;j ls c<+dj 4 djksM+ gsDVs;j gks x;k gSA

¼2½ feêh ds xHkZ esa iks’kd rRoksa dk foiqy Hk.Mkj gSA o`{kksa dh tM+sa xgjkbZ ls
bu iks’kd rRoksa dks izkIr dj ifRr;ksa ds ek/;e ls e`nk dh Åijh lrgksa
rd igq¡pk nsrh gSA bu rRoksa dks vukt Qlyksa dh tM+ksa izkIr djrh gSa
tks vf/kd xgjkbZ ls bu rRoksa dks ugah izkIr dj ldrhA ouksa dh deh
ls dqN o’kksZ esa gh e`nk dh Åijh irksZ dh mRiknu {kerk de gks
tk;sxhA bl izdkj ;g Li’V gSa fd o`{k lEink e`nk dh Åijh iÙkksZ dks
mitkÅ cukus esa lgk;rk djrh gSA

fo”o ds o’kkZ ouksa ds uhps dh e`nk cgqr detksj gSA vr% ,d ckj ouksa
ds daVrs gh feêh rsth ls cg tk;sxh vkSj mlds lkFk mldh moZjdrk
Hkh cg tk;sxh ftlls ogk¡ dh Hkwfe catj gks tk;sxhA

¼3½ gjs&Hkjs ou ekSleh pØ (Seasonal cycle½ dks vuqdwy cuk;s j[krs gSA
blds vfrfjDr ;s gokvksa dh rst j¶rkj ,oa rwQku dks fu;fU=r djrs
gSa ftlls [ksrksa dh feêh mM+dj vU;= ugha tkus ikrhA
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¼4) o`{kksa dk N=d lw;Z dh fdj.kksa dks lh/ks feêh ij iM+us ls jksdrk gSA ;g
e`nk dh ueh dks cuk;s j[kus ds fy, Hkh ykHkdkjh gksrk gSaA

¼5½ ok;qe.Myh; dkcZu MkbvkWDlkbM ,oa vU; fo’kSyh xSlksa ds ”kks/ku esa Hkh
ouksa dh viuh fof”k’V Hkwfedk gksrh gSA ;s “kksj iznw’k.k dks Hkh fu;fU=r
djrs gSaA

¼6½ tgk¡ ou vf/kd gksrs gSa ogk¡ o’kkZ Hkh vf/kd gksrh gSA caxky dh [kkMh ls
tks ekulwuh gok,¡ mBrh gSa os fgeky; ds gjs&Hkjs taxyksa ls B.Mh gksdj
cjl iM+rh gSA vr% Hkwfe dks e:LFkyh; izdksi ls cpkus ds fy, Hkh oukas
dh vR;Ur vko”;drk gSA

¼7½ vusd vkfnoklh {ks=ksa ds fuoklh iw.kZ :Ik ls ou lEink ij gh vkfJr
gSaA ouksa ls mUgsa ?kj cukus ds fy, lkeku] Ñf’k] ;U=ksa ds fy, ydM+h]
vkS’kf/k;ska ds fy, tM+h & cqVh;k¡] oL=ksa ds fy, js”kk ,oa jax vkfn feyrs
gSaA dbZ vkfnoklh ck¡l ij pkoy idkrs gSa] ty Hkjrs gSa rFkk iRryksa ij
Hkkstu djrs gSaA

2-11-4-3 ouksa dk fouk’k (Deforestation)

ekuo ,oa Ik”kq/ku dh tula[;k foLQksV ds lkFk&lkFk ydM+h] b±/ku ,oa pjkbZ
¼Grazing½ dh Hkh vko”;drkvksa esa o`f) gksrh x;h] ifj.kkeLo:Ik taxy dVrs
x;s rFkk pjrs x;sA igkM+ksa ij lM+d fuekZ.k ,oa ou {ks=ksa esa [kuu rFkk m|ksaxks
ds LFkkiu ds dkj.k Hkh taxyksa dh rhozrk ls dVkbZ gksrh x;hA dqN vkS|ksfxd
bdkb;k¡ rks iw.kZ :Ik ls ouksa ij gh vk/kkfjr gksrh gSaA ]

ouksa ds fouk”k ,oa vko”;drk ls vf/kd pjkbZ ds QyLo:Ik e`nk
vijnu ,oa HkwL[kyu esa Hkh vR;kf/kd o`f) gqbZA Hkkjr esa ,d o’kZ esa vkSlru
6000 fe- Vu Åijh e`nk dk ty ds lkFk vijnu gksrk gSA blds vfrfjDr
e`nk ds Åij ds ouLifr vkoj.k ds vHkko esa ml {ks= dh LFkkuh; tyok;q esa
ifjorZu gksrk gSA bl izdkj ds lHkh ifjorZu ml {ks= dks e:LFky esa ifjofrZr
djus ds fy, i;kZIr gksrs gSa ¼Desertification½A tSls & tSls okrkoj.k esa /kwy
dh ek=k c<+rh tkrh gS] ml {ks= esa lw[kk iM+us yxrk gSA /khjs&/khsjs ogk¡ ds ue
LFkku Hkh lw[ks dh pisV esa vkus yxrs gSa vkSj e:LFkyh; {ks= esa o`f) gks tkrh
gSaA

2-11-4-4 ou laj{k.k (Forest Conservation)

ouksa dks fouk”k ls cpkus ds fy, IUCN (International Union for
Conservation of Nature and Natural Resources), WWF (World Wildlife
Fund) rFkk UNEP (United Nations Environment Programme½ us
feydj ,d fo”o laj{k.k ;kstuk ;k WCS (World Consevation Strategy)
rS;kj dh ftls Hkkjr esa ekpZ 1980 esa ykxw fd;k x;kA bldk nkf;Ro lEiw.kZ
thoe.My dk laj{k.k djuk rFkk ,slk izcU/k djuk gS fd ekuo bl lEink dks
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gkfu igq¡pk;s cxSj ih<+h&nj&ih<+h ekuo dY;k.k gsrq blls vf/kdre ykHk mBk
ldsA fo”o laj{k.k ;kstuk (WCS) dk dk;Z gSa &

¼1½ okrkoj.kh; laj{k.k dh vo/kkj.kk dks Li’V :Ik ls ifjHkkf’kr djukA

¼2½ ,sls {ks=ksa dks igpku djds fpUghÑr djuk tgk¡ thou ladVxzLr
¼Threatened½ gksA

¼3½ laj{k.k ds mís”;ksa dk vkadyu djukA

¼4½ jk’Vªh; ,oa vUrjkZ’Vªh; Lrj ij fof”k’V izkFkfedrk okys dk;Z {ks=ksa dks
fpfUgr djukA

¼5½ fofHkUu ns”kksa esa jk’Vªh; laj{k.k ufr;ksa dh :ijs[kk rS;kj duk rFkk mls
ifjpkfyr djus ds fy, ;kstuk,¡ cukukA

jk’Vªh; ou uhfr ¼1952½ ds vuqlkj ns”k ds dqy HkkSxksfyd {ks= dk ,d
& frgkbZ Hkkx ouksaa ls vkPNkfnr gksuk pkfg, ijUrq fQj Hkh fdUgha u fdUgh
dkj.kksaa ls ns”k ds ouksa dk fouk”k fujUrj gksrk jgk gSA vr% lu 1980 esa Hkkjr
ljdkj us ou ¼laj{k.k½ vf/kfu;e ¼Forest (Conservation) Act½ ykxw fd;kA
bl vf/kfu;e ds vUrxZr fdlh Hkh ou Hkwfe dks u rks vU; mi;ksx esa yk;k tk
ldrk gS vkSj u gh bldh dVkbZ gks ldrh gS vFkkZr~ ou esa fdlh izdkj dk
ifjorZu ugha fd;k tk ldrk gS] rFkk ,slk djus ls iwoZ dsaUnz ljdkj dh iwoZ
vuqefr vko”;d gSA ;fn ,d LFkku ij ou esa fdlh izdkj dk ifjorZu djuk
gks rks mlds LFkku ij vU;= ouhdj.k djus dk Hkh vf/kfu;e ds vUrxZr
izko/kku gSA ou vf/kfu;e] 1980 dks lu 1988 esa fQj ls la”kksf/kr fd;k x;k
gSA izeq[k la”kks/ku fuEufyf[kr gSa &

1- dksbZ Hkh jkT; ljdkj dsUnz ljdkj dh iwoZ vuqefr fy;s fcuk fdlh ou
Hkwfe dks fdlh O;fDr fo”ks’k] uxjikfydk] fuxe vFkok vU; laxBu dks
vkoafVr ugh dj ldrh gSA

2- dsUnz ljdkj dh iwoZ vuqefr fy;s fcuk fdlh Hkh ou ds o`{kksa dk
mi;skx vU;= LFkku ij ouhdj.k ds fy, ugha fd;k tk ldrk gSA

3- pk;] dkWQh] jcM] rkM+ rFkk vkS’k/kh; ouLifr;ksa dh [ksrh dks ^v&ou
mís”;ksa* ¼Non-forest purposes½ dh lhek esa lfEefyr fd;k x;kA

2-11-4-5 ou laj{k.k ds mik;
(Measures of Forest Conservation)

vk/kqfud ikfjfLFkfrdh us ou psruk dk izlkj djds yksxksa dks ou laj{k.k vkSj
fodkl dh izsj.kk nsus esa egRoiw.kZ Hkwfedk fuHkkbZ gSA mRrjkapy ds fVgjh
x<+oky ftys esa Jh lqUnjyky cgqxq.kk us ou laj{k.k ds lUnHkZ esa ^fpidks*
uked vkUnksyu ds ek/;e ls ns”kO;kih ou laj{k.k psruk tkxzr dh gSA
fpidks ;kstuk ds vUrxZr Hkkstu ¼Food½] pkjk ¼Fodder½] b±/ku ¼Fuel½] js”kk
¼Fibre½ rFkk [kkn ¼Fertilizer½ ls lEcfU/kr ikS/kksa ds jksi.k ¼Plantation½ ij Hkh
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tksj fn;k x;k rkfd ekuo leqnk; viuh ewyHkwr vko”;drkvksa ds izfr
vkRefuHkZjrk izkIr dj ldsA blh izdkj ck¡lokMk ¼jktLFkku½ esa Jherh ykM+dh
uked vkfnoklh efgyk us ^:[k Hkkbyk* vkUnksyu pykdj bl {ks= esa ou
fodkl ds dk;Z dks vkxs c<+k;k gSA ou laj{k.k ,oa fodkl ds fy, izR;sd o’kZ
ou egksRlo euk;k tkrk gSA blds vUrxZr o`{kkjksi.k dk;ZØe Hkh vk;ksftr
fd;s tkrs gSaA dukZVd izkUr ds mRrjh dukjk ftys ds lydkuh xk¡o esa fpidks
dh rjg ,fidks ¼Appiko½ vkaUnksyu pyk;k x;k gSA

ou laj{k.k ds fy, fuEufyf[kr mik; fd;s tkus pkfg, &

1- ouksa dh vU/kk/kqU/k dVkbZ ,oa vkfFkZd nksgu dks izHkkoh dkuwu dh lgk;r
ls jksdk tk;s vkSj mYya?ku djus okys dks dM+h ltk nh tk;sA

2- izkÑfrd ou izns”kksa esa vk/kqfud m|ksxksa dks yxkus ij iw.kZ izfrcU/k
yxk;k tk;sA

3- ou {ks=ksa esa x`g fuekZ.k ;kstukvksa dks vuqefr u nh tk;sA

4- ou fodkl dk;ZØeksa ,oa ou egksRlo dks izkFkfedrk nh tk;sA

5- ou laj{k.k ,oa fodkl dks vfuok;Z ikB;~Øe ds :Ik eas lfEefyr fd;k
tk;sA

6- laiw.kZ ns”k esa LFkku&LFkku ij ou psruk dsUnz [kksys tk;sA

2-11-5 e`nk laj{k.k (Soil Conservation)

e`nk ,d ewy izkÑfrd lalk/ku gSA Hkkstu] js”kk ,oa b±/ku ¼Food, Fibre and
Fuel½] ekuo dh bu rhu vk/kkjHkwr vko”;drkvksa ds mRIkknu dks cuk;s j[kus
ds fy, e`nk dk laj{k.k djuk vfuok;Z gSaA e`nk ds d.kksa dk ok;q] ty] cQZ
rFkk xq:Ro ¼Gravity½ ds }kjk vius LFkku ls vlEc) gksdj vU;= ifjofgr
gks tkus dks e`nk vijnu (Soil erosion½ dgrs gSA ty ,oa ok;q e`nk vijnu
ds izeq[k dkjd gSA gekjs ns”k esa izfr o’kZ 600 djksM+ Vu e`nk ikuh ds lkFk cg
tkrh gSA bl e`nk ds lkFk ukbVªkstu] QkWLQksjl vkSj iksVSf”k;e ftruh ek=k esa
cg tkrs gSa] og ns”k ds izfro’kZ moZjd mRiknu ls yxHkx nks xquh gksrh gSA
feêh dh ,d lseh eksVh irZ cuus esa izÑfr ds yxHkx 400 o’kksZ dk le; yx
tkrk gS vkSj u’V gksus ds fy, ,d o’kZ gh dkQh gksrk gSA bl izdkj e`nk ds
{kj.k dks jksdus ds fy, e`nk laj{k.k dh egrh vko”;drk gSA e`nk laj{k.k ds
fØ;k & dyki vxzfyf[kr fl)kUrksa ij vk/kkfjr gSA

1- vijnu }kjk gksus okyh HkkSfrd gkfu ls e`nk dks lqjf{kr djukA

2- jklk;fud vid’kZ ¼Chemical deterioration½ ls e`nk dks lqj{kk nsuk
vFkkZr~ izkÑfrd vFkok Ñf=e dkjdksa }kjk e`nk dh moZjdrk esa gksus
okyh deh dks jksdukA
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3- Hkwfe ds mi;ksx ds fy, bl izdkj dk izcU/ku djuk tks izkÑfrd vFkok
ekuo izsfjr dkjdks }kjk gksus okys e`nk vid’kZ (Soil deterioration½ ls
lqj{kk iznku djsA

4- ,p-,p- csusV ¼H.H.Bennett½ ds vuqlkj e`nk laj{k.k Hkwfe ds mi;ksx
dh og fof/k gS ftl fof/k ls bldk mi;ksx gksuk pkfg, ¼Conservation
of soil is a method of using the land as it should be used. ½

e`nk vijnu dks izHkkfor djus okys dkjdksa dks fuEufyf[kr
fØ;kRed lehdj.k ¼Functional equation½ }kjk izLrqr fd;k tk ldrk
gS &

E = f (cl, v, t, s, h)

tgk¡

E = vijnu (Erosion)

F = dk;Z (Functions)

cl = tyok;q (Climate)

t = rki (temperature)

s = e`nk (Soil )

v = ouLifr (Vegetation)

h = ekuo dkjd (Human factors)

e`nk vijnu ds fofHkUu dkjdksa dks lkj.kh 10.3 esa n”kkZ;k x;k gS &

e`nk vijnu ds fofHkUu dkjdksa dks lkj.kh 10.3 esa n’kkZ;k x;k
gS

lkj.kh Ø- 10-3% Factors Affecting Soil Erosion

(A)Climate (B) Soil (C)
Vegetation

(D)
Topography

(E)
Mismanagement

1. Rain Fall (a) Physical
properties

1. Degree of
Slope

1. Up and down
cultivation of
steep slopes

2. Humidity 1. Texture 2. Length of
slope

2. Cultivation of
steep slopes

3. Temp. 2. Structure 3. Size and
shape of the
catchment

3. Over
Population

4. Wind 3. Organic
matter

4. Configurat
ion of the
land surface

4. Lack of
extension
services

4. Bulk density
of soil
5. Soil
Moisture
6. Surface
roughness
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(b) Erodibility
factor of the
soil or nature
of the soil.

2-11-5-1 e`nzk laj{k.k ds mik;
(Measures of Soil Conservation)

e`nk laj{k.k ds fy, e`nk vijnu dks jksduk gh izeq[k mik; gSA e`nk
vijnu fu;fU=r djus dh rhu ize[k fof/k;k¡ gSa &

¼1½ lL; oSKkfud mik; ¼Agronomical measures½

¼2½ tSfod mik; ¼Vegetative Measures½]

¼3½ ;kfU=d mik; ¼Mechanical Measures½A

lL; oSKkfud mik; (Agronomical measures)

vijnu fu;U=.k ds LkL; oSKkfud mik; lLrs gksrs gSa rFkk budk fu’iknu Hkh
vklku gksrk gSA vPNs ifj.kke izkIr djus ds fy, lL; oSKkfud mik;ska
dks ;kfU=d mik;ksa ds lkFk&lkFk viuk;k tkrk gSA dqN lL; oSKkfud mik;
uhps fn;s tk jgs gSaA

¼1½ leksPp [ksrh ¼Contour Farming½ & ;g fof/k ,sls LFkkuksa ds
fy, vR;Ur mi;ksxh gksrh gSA tgk¡ de o’kkZ gksrh gSA bl fof/k esa
[ksr ij ,dkUrj fLFkfr esa leku Å¡pkbZ ds mHkkj ¼Ridges) ,oa
[kk¡p ¼Furrows) cuk nsrs gSaA leku Å¡pkbZ ds mHkkjksa dks leksPp
¼Contours) dgrs gSaA ty [kk¡p esa ,df=r gksrk gS] ftlls
vijnu ugha gksus ikrkA ;fn [ksr esa <ky gks rks [ksrh <ky ds
vkj&ikj ¼Across the slope½ djuh pkfg,A

¼2½ iêhnkj [ksrh (Strip Cropping½& bl fof/k esa fofHkUu
Qlysa ,dkUrfjr ifê;ksa esa mxkbZ tkrh gSA lk/kkj.kr;k Qlyksa
dh ifê;k¡ leksPp vFkok leksPp ds utnhd cksbZ tkrh
gSA ,dkUrfjd Qlyksa esa ,d iêh vijnu vuqKk Qly ¼Erosion
Permiting Crops ;k EPC½ dh rFkk nwljh iêh vijnu fojks/kh
Qly ¼Erosion Resistant Crop ;k ERC ½ dh gks rks vPNk gksrk
gSA

¼3½ vkPNknu [ksrh ¼Cover Cropping½& os Qlysa ftudk Qly
N=d ¼Crop canopy½ ekulwu dky esa e`nk dks <dus ds fy,
i;kZIr gksrk gS] o’kkZ dh cw¡nksa ds osx dks de djus es lgk;rk gksrh
gSa] tSls Qyhnkj Qlysa ¼Leguminous crops)A bl izdkj ;s
Qlysa u dsoy e`nk vijnu dks fu;af=r djrh gSa vfirq
ok;qe.Myh; ukbVªkstu ds fLFkjhdj.k }kjk e`nk dh moZjrk esa Hkh
of) djrh gSaA
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¼4½ Qly pØ.k ¼Crop Rotation½& ,d gh Qly dks lky& nj
& lky yxkrkj cksus ls e`nk dh [kfut lEink dk {kj.k gksrk gSA
vr% blls cpus ds fy, Qly pØ.k ,d izHkkoh izfØ;k gSA
blds fy, Qyh okyh Qlyksa dks Qly pØ.k esa lfEefyr fd;k
tkrk gSA bl izdkj e`nk yEch vof/k ds fy, ouLifr;ksa ls f?kjh
jgrh gS ftlls e`nk vijnu de gks tkrk gSA

¼5½ iyokj ls <¡duk ¼Mulching½& [ksr esa ikS/kksa ds Bw¡B (Stubble½
NksM+ nsus ls u dsoy e`nk vijnu dh deh vkrh gS vfirq e`nk
dh ueh dk ok’ihdj.k Hkh de gksrk gS rFkk [ksr esa dkcZfud
inkFkksaZ dh ek=k c<+us ls e`nk dh ueh esa Hkh o`f) gksrh gSA

¼6½ dkcZfud [kkn dk iz;ksx ¼Application of Organic Manure½ &
dkcZfud [kkn feykus ls e`nk okru (Soil aeration½ vUr%fu’;Unu
nj ¼Infiltration rate½] ty /kkj.k {kerk (Water holding
capacity½ esa o`f) gksrh gSA bl izdkj o’kkZ dh vf/kdkf/kd ek=k
dk e`nk }kjk mi;ksx gksus ls vijnu de gksrk gSA

tSfod mik; (Vegetative Measures)

¼1½ ouhdj.k ¼Afforestation½ Å¡ps ioZrksa] ikn fxfj;ksa ¼foot hills),
eSnkuksa ,oa unh ds fdukjksaa ij o`{kkjksi.k djus ls o’kkZ dk osx de
gks tkrk gS ftlls viunu Hkh de gksrk gSA e:LFkyh; {ks=ksa esa
o`{k yxkus ls gok dk osx de gks tkrk gSA ifj.kkeLo:Ik ckyw
vFkok jsr dk QSyko de gksrk gSA ouhdj.k ls oU; thoksa dks
vkJ; izkIr gksrk gSA

¼2½ [kkbZ [kksnuk ¼Trenching½& ;g vijnu fu;U=.k
dh ;kfU=d ,oa tSfod fof/k gS rFkk bldk iz;ksx ,slh Hkwfe ij
fd;k tkrk gS tgk¡ fu;fer <yku gksA fofHkUu drkjksaa dh [kkb;k¡
bl izdkj ls [kksnh tkfr gS fd Åij dh drkj ls vk;k ty
vkukss okyh [kkbZ esa ,df=r gks tk;sA [kksnh x;h feêh dks uhps dh
rjQ ,df=r djds ml ij o`{kkjksi.k dj nsrs gSa ftlls [kkbZ
esa ,df=r ty dk mi;ksx o`{kksa dh tM+ksa }kjk fd;k tk lds A
[kkbZ dk vkdkj 6 x 2 x 2 QhV j[kuk Js;Ldj gksrk gSA

¼3½ pjkxkg o`{kkjksi.k i)fr (Silvi-pastural Practices)& tc
o`{kkjksi.k ds lkFk&lkFk pjkxkg ¼Pasture½ Hkh fodflr fd;k tk;s
rc bl izfØ;k dks pjkxkg&o{̀kkjksi.k i)fr dgrs gSaA ;g i)fr
ty ,oa ok;q vijnu dks jksdus dk dk;Z djrh gSA

¼4½ r`.k [ksrh ¼Ley Farming½& bls pjh dh [ksrh Hkh dgrs gSaA
lkekU; vijnu vuqKk Qly ¼EPC) rFkk vijnu izfrjks/kh Qly
¼ERC) ds lkFk ?kkl mxkus dks r.̀k [ksrh dgrs gSaA ;g e`nk
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vijnu jksdus dk vPNk rjhdk gS] blds lkFk&lkFk e`nk dh
lajpuk dks cuk;s j[kus esa Hkh ;g fof/k lgk;d gksrh gSA

;kfU=d mik; (Mechanical Measures)

blds vUrxZr vusd vfHk;kfU=d rduhds Hkh vkrh gS tks tSfod mik;ksa ds
iwjd dk Hkh dk;Z djrh gSaA ;s fof/k;k¡ ty cgko dh xfr dks de djrh gSa
rFkk ty dks yEch vof/k rd jksddj vo”kks’k.k gsrq vfrfjDr le; miyC?k
djkrh gSaA

¼1½ cUn cukuk ¼Bunding½& [ksr esa feêh Mkydj ck¡/k ;k cUn
cukdj ty ds cgko dks jksdk tkrk gSA ;s ck¡/k <ky ds
lkFk&lkFk ,oa <ky ds foijhr cuk;s tkrs gSA [ksr dh vFkok Hkwfe
dh LFkykÑfr ds vuqlkj ck¡/kksa dk fuekZ.k fHkUu&fHkUu izdkj ls
fd;k tkrk gSA

¼2½ osfndk;u ¼Terracing½& bu fof/k esa <ky ds vkj&ikj pkSM+s
IysVQkeZ cukdj ty ds cgko dks jksdk tkrk gS ftlls e`nk
vijnu fu;fU=r gkssrk gSA nwj ls ns[kus ij ;s <yku ds Åij
tkus okyh lh<+h ds leku fn[kk;h nsrs gSaA ;gk¡ o’kkZ de gksrh gS
ogk¡ ;g fof/k ty dk laj{k.k djus esa lgk;d gksrh gSA osfndkvksa
ds fuekZ.k ls <ky dh yEckbZ ,oa <yku de gksrh gSA rFkk ty
vojks/ku ls ty cgko de gksrk gSA vR;kf/kd o’kkZ okys {ks=ksa esa
ty ds cgko dks eksM+us esa Hkh lgk;rk feyrh gSA osfndk,¡ dbZ
izdkj dh cuk;h tkrh gS] tSls & csUp osfndk ¼Bench terrace½]
pkSMs+ vk/kkj okyh osfndk ¼Broad base terrace½ vkfnA

¼3½ [kìk fu;U=.k ¼Gully Control½& [kì dks fu;fU=r djus dh
vis{kk [kM~M dks cuus ls jksduk vklku dk;Z gksrk gSA cUn] ck¡/k]
ukyh ,oa foiFku ¼Bund, Dam, Drains and Division½ LFkkfir
djds ikuh dks jkLrk nsdj [kM~Mksa dks fu;fU=r fd;k tk ldrk
gSA unh ds fdukjksa ij o`{kkjksi.k djds Hkh unh ds dVko dks
jksddj [kM~M cuus dks jksdk tk ldrk gSA

¼4½ chgM+ lq/kkj ¼Ravine Reclamation½& chgM+ksa esa LFkku&LFkku
ij o`{kkjksi.k djds rFkk ty cgko dks fu;fU=r djds lq/kkj
yk;k tk ldrk gSA

2-11-6 ty (Water)

i`Foh dk rhu & pkSFkkbZ Hkkx tyeXu gS fdUrq ;g lkjk ty gekjs mi;ksx ds
yk;d ugha gSA lEiw.kZ ty dk 97 izfr”kr Hkkx egklkxjksa esa gS tks [kkjk gksus
ds dkj.k dke dk ugha gSA yxHkx 2 izfr”kr ty ioZr f”k[kjksa dks vkPNkfnr
djus okyh cQZ ds :Ik esa gSaA bl izdk”k “ks’k ,d izfr”kr ty gh gekjs mi;ksx
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ds yk;d gSa tks ufn;ksa] >hyksa] rkykcksa esa rFkk Hkw&ty ds :Ik esa gSA blh ,d
izfr”kr ty ij vf/kdka”k LFky & thfo;ksa dks fuHkZj jguk iM+rk gSA mi;qZDr
rF;ksa ls ;g Li’V gS fd ty ,d nqyZHk oLrq gS ftldk laj{k.k vko”;d gSA

ty thou dh ,d vfuok;Z vko”;drk gSA ;g cgqmi;ksxh rks gS gh
buds vfrfjDr vkcknh ,oa vkS|ksxhdj.k c<+us ds lkFk&lkFk bldh ek¡x Hkh
fnukasa & fnu c<+rh tk jgh gSA miyC/k ty dh ek=k lhfer gksus ds dkj.k
tula[;k o`f) ds lkFk&lkFk izfr O;fDr miyC/k ty dh ek=k ?kVrh tk jgh
gSA blds vfrfjDr ekuo }kjk ty dk viO;; Hkh cgqr gksrk gSA c<+rs
vkS|ksxhdj.k ds lkFk iznwf’kr ty dh ek=k esa Hkh yxkrkj o`f) gksrh tk jgh
gSA iznwf’kr ty ds i`Foh esa fjlus ds dkj.k Hkw&ty Hkh iznwf’kr gks jgk gSA

m|ksxksa esa ty dh [kir cM+s iSekus ij gksrh gSA m|ksxksa esa mi;ksx fd;s
tk jgs ty dk 60 izfr”kr Hkkx fctyh fuekZ.k esa rFkk “ks’k 40 izfr”kr vU;
vkS|ksfxd izØeksa esa iz;qDr gksrk gSA m|ksxksa esa ty dh fofHkUu mi;ksfxrk,¡ gSa]
tSls ?kqykus okys rjy ds :Ik esa] m’ek dks LFkkukUrfjr djus okys ek/;e
ds :Ik esa] iz{kkyu djus okys lk/ku ds :Ik esa rFkk “khryd ds :Ik esaA m|ksxksa
esa gksus okys ty dh vR;kf/kd [kir dk vuqeku bl rF; ls yxk;k tk
ldrk gS fd ,d Vu IykfLVd cukus ds fy, 30 Vu ty] ,d Vu bLikr ;k
dkxt cukus ds fy, 120 Vu ty rFkk ,d yhVj isVªksy dks ifj”kq) djus ds
fy, yxHkx 60 Vu ty dh vko”;drk gksrh gSA

vr% mi;qZDr rF;ksa ls Li’V gS fd ;fn ty dk laj{k.k u fd;k tk;s rks
“kh?kz gh ekuo dks ?kksj foifRr dk lkeuk djuk iM+sxkA

2-11-6-1 ty laj{k.k (Water Conservation)

¼1½ ty foHkktd izcU/ku (Watershed Management½& ,slk {ks= tks
ty fudkl }kjk f?kjk gqvk gks] ty& foHkktd (Watershed½ dgykrk
gSA ;g ,d izkÑfrd bdkbZ gSa tks o’kkZ ds ty&izokg ds izcU/kd dh
nf̀’V ls egRoiw.kZ gksrh gSA fgeky; dh fxurh fo”o ds lokZf/kd uktqd
ty&foHkktdksa esa dh tkrh gSaA ioZr J`a[kykvksa dh ty iz.kkyh ds
ladVxLr gksus ds dkj.k ty lalk/kuksa esa deh gks jgh gSA mi;qDr
mik;ksa ds izcU/ku }kjk fgeky; ds ty & foHkktdksa dk mi;ksx iu
fctyh mRIkknu esa fd;k tk ldrk gSA ty foHkktd izcU/k }kjk ck<+
dh foHkhf’kdk ls cpk tk ldrk gSA

¼2½ unh ?kkVh ifj;kstuk,¡ ¼River Valley Projects) & bl izdkj dh
ifj;kstuk,¡ ty lalk/kuksa dh leL;k ls xzLr {ks=ksa ds fy;s vR;Ur
mi;ksxh lkfcr gqbZ gSA fdlh unh ,oa mldh lgk;d ufn;ksa ds lgkjs
lc cM+s vFkok dbZ NksVs ck¡/kksa dk fuekZ.k fd;k tkrk gSA ;s ck¡/k o`gr~
tyjkf”k dks vius vUnj lafpr djrs gSaA o’kkZ ds ty dh cM+h ek=k
blesa lafpr gksrh gSA ;s ck<+ fu;U=.k ,oa e`nk laj{k.k esa egRoiw.kZ
Hkwfedk fuHkkrs gSaA vko”;drk iM+us ij ;gh ty flapkbZ ds dke vkrk
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gS rFkk bl ty ls iu fctyh mRiknu Hkh fd;k tkrk gSA Hkkjr esa
LorU=rk izkfIr ds ckn lcls igys nkeksnj unh ?kkVh ifj;kstuk
¼Damodar River Valley Project½ izkjEHk dh x;h FkhA vkt blh izdkj
dh vusd ifj;kstuk,¡ py jgh gSa( tSls ljnkj ljksoj ifj;kstuk
(Sardar Sarovar Project½] ueZnk ?kkVh ifj;kstuk ¼Narmada Valley
Project½A

¼3½ mUur Ñf’k izfØ;k,¡ ¼Improved Agricultural Practices½ & Ñf’k
esa ty dk lokZf/kd mi;ksx gksrk gSA de o’kkZ okys {ks=ksa esa Ñf’k iw.kZr;k
flapkbZ ij vk/kkfjr gksrh gSA flapkbZ esa ikuh dh vR;kf/kd ek=k csdkj
pyh tkrh gSA mUur Ñf’k izfØ;kvksa dks viukdj ty gkfu dks jksdk
tk ldrk gSA leksPp [ksrh ¼Contour farming½] iêhnkj [ksrh (Strip
cropping½] vkPNknu [ksrh ¼Cover cropping½] osfndk;u ¼Terracing½
vkfn ,slh gh dqN fof/k;k¡ gSa ftudk o.kZu e`nk laj{k.k ds vUrxZr fd;k
tk pqdk gSA ;s fof/k;k¡ e`nk vijnu fu;U=.k ds vfrfjDr ty laj{k.k
esa egRoiw.kZ Hkwfedk fuHkkrh gSaA

2-11-6-2 ty lao/kZu (Aquaculture)

fofHkUu ty lalk/kuksa ds ek/;e ls vusd izdkj ds [kk| inkFkksZ dk mRiknu
fd;k tk jgk gSA c<+rh gqbZ vkcknh ds lkFk Hkkstu dh deh ,oa izksVhu tSls
vko”;d iks’kd inkFkksZ dh vkiwfrZ dk izeq[k lalk/ku ty lao/kZu gSaA LoPN
ty ,oa leqnzh ty esa vusd izdkj ds esa<dksa] eNfy;ksa] >haxk eNfy;k¡] dsadM+ksa
vkfn dk cM+s iSekus ij lao/kZu fd;k tk jgk gSA bu fofHkUu izdkj ds tUrqvksa
ds lao/kZu dks ty Ñf’k Hkh dgrs gSaA

2-11-7 [kfut lalk/ku (Mineral resources)

i`Foh dh xrZ esa rhu izdkj dh pêkus ik;h tkrh gS & vkXus; pêkus ¼Igneous
rocks)] ryNVh; pêkus (Sedimentary rocks) rFkk :ikUrfjr pêkus
¼Metamorphic rocks)A ;s pêkus vusd izdkj ds [kfut inkFkkasZ ds feJ.k ls
fufeZr gqbZ gSaA gekjs ns”k esa lksuk ¼Gold½] pk¡nh (Silver½] ykSg ¼Iron½] VaXlVu
¼Tungsten½] lhlk ¼Lead)] tLrk (Zinc½] rk¡ck ¼Copper½] ,yqfefu;e
¼Aluminium½] ;wjsfu;e ¼Uranium½] Fkksfj;e ¼Thorium½] VkbVsfu;e
¼Titanium½] eSXuhf”k;e ¼Magnesium½] eSaxuht ¼Manganese½] dSMfe;e
¼Cadmium½ vkfn /kkfRod [kfut ik;s tkrs gSa ftlesa ykSg] ,yqfefu;e]
eSXuhf”k;e] eSaxuht tSls v;Ldksa ds cM+s Hk.Mkj miyC/k gSaA xSj /kkfRod [kfutksa
esa xzsQkbV ¼Graphite½] MksyksekbV ¼Dolomite½] ,LcsLVl ¼Asbests½] ekbdk
¼Mica½] jkWd QkWLQsV ¼Rock Phosphate½] dSYlkbV ¼Calcite½] xzsukbV
¼Granite½] ykbeLVksu ¼Limestone½] LkSaMLVksu (Sandstone½ rFkk dks;yk
¼Coal½] rsy ¼Oil½ ,oa izkÑfrd xSl ¼Natural gases½ i;kZIr ek=k esa miyC/k
gSaA ekuo lfgr lHkh tho/kkfj;ksa ds fy, vR;Ur vko”;d bu [kfut iks’kd
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rRoksa ds vfrfjDr ÅtkZ ,oa vU; vkfFkZd vko”;drkvksa dh iwfrZ i`Foh ds
fo”kky [kfut Hk.Mkjksa ls gksrh gSA ijUrq bu Hk.Mkjksa dh {kerk lhfer gSA vkSj
ftl xfr ls ekuo bu [kfut inkFkksZ dk mi;ksx dj jgk gS mlls fudV
Hkfo’; esa bu izkÑfrd Hk.Mkjksa ds lekIr gksus dk xEHkhj ladV mRiUu gks x;k
gSaA

[kfut lalk/kuksa dh miyfC/k ,oa muds mi;ksx ds vkilh lEcU/k dks
tulkaf[;dh; HkkxQy ¼Demographic quotient½] Q }kjk vfHkO;Dr fd;k tk
ldrk gSA

tSls&tSls tulkaf[;dh; HkkxQy] Q de gksrk tkrk gSa] vk/kqfud thou
dh xq.koÙk Hkh ?kVrh tkrh gS vkSj orZeku le; esa ;g HkkxQy rhozrk ls de
gksrk tk jgk gSA ;gk¡ rd fd ;fn dqy miyC/k lalk/kuksa dks iqupZØ.k
¼Recycling½ ds ek/;e ls fLFkj j[kk tk;s rc Hkh tSls&tSls tula[;k ,oa izfr
O;fDr miHkksx esa o`f) gksrh tkrh gS] Q dk eku ?kVrk tkrk gSA yksgk] rk¡ck]
lhlk] fVu] ,yqfefu;e tSls [kfut inkFkksZa ,oa [kfut rsyksa dk mi;ksx bruk
vf/kd gks jgk gS fd fudV Hkfo’; esa ;s i`Foh ls lekIr gks tk;saxsA vr% laiw.kZ
[kfut inkFkksZ ds Hk.Mkjksa vkSj muds pØksa ds vuq:Ik [kuu m|ksxksa dks
;kstukc) djuk vR;Ur vko”;d gSaA

viuh Áxfr tk¡fp, (Check Your Progress)
26 ou LFkku laj{k.k ds vUrxZr vkrs gSa &

¼v½ vH;kj.; ¼c½ jk’Vªh; m|ku

¼d½ vkjf{kr thoe.My ¼M½ ;s lHkhA

27 ou laj{k.k ls lEcfU/kr vkUnksyu gSa &

¼v½ fpidks ¼c½ ,fidks

¼d½ mi;qZDr nksuksa ¼M½ mi;qZDr esa ls dksbZ ugha

28 e`nk laj{k.k ds lL; oSKkfud mik; gSa&

¼v½ leksPp rFkk vkPNknu [ksrh ¼c½ vkPNknu rFkk iêhnkj [ksrh

¼d½ Qly pØ.k rFkk osfndk;u ¼M½ ;s lHkh

29 ftu LFkkuksaa ij izfro’kZ 100&200 lseh o’kkZ gksrh gSa ogk¡ ik;s tkrs gSa

¼v½ lnkcgkj ou ¼c½ i.kZikrh ou

¼d½ vuwi ou ¼M½ blesa ls dksbZ ughaA

Q =
dqy miyC/k lalk/ku (Total resources available)

tula[;k ?kuRo (Population density) ×
izfr O;fDr miHkksx (Per capita consumption)
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30 dkSu & lk lzksr vuohuhÑr gSa\

¼v½ lksyj ¼c½ ou

¼d½ isVªksy ¼M½ ou thouA

2-12 viuh Áxfr tk¡fp, Á’uksa ds mÙkj
(Answers to Check Your Progress)

1- ¼M½ 11- ¼d½ 21- ¼c½
2- ¼v½ 12- ¼d½ 22- ¼c½
3- ¼v½ 13- ¼c½ 23- ¼c½
4- ¼c½ 14- ¼M½ 24- ¼c½
5- ¼d½ 15- ¼v½ 25- ¼M½
6- ¼v½ 16- ¼c½ 26- ¼M½
7- ¼d½ 17- ¼v½ 27- ¼d½
8- ¼v½ 18- ¼M½ 28- ¼M½
9- ¼c½ 19- ¼v½ 29- ¼c½
10- ¼v½ 20- ¼d½ 30- ¼d½

2-13 Lkkjka’k (Summary)

mijksDr o.kZu ls Li’V gS fd LoPNtyh; vkokl esa HkkSfrd ,oa jklk;fud
ikfjfLFkfr;k¡ tSls LFkku] vFk%Lrj rFkk tyok;q dk ,d fof”k’V leqPp;u gSa]
tks fdlh iztkfr fo”ks’k% ds lewg vFkok ,d o`í leqnk; ds ifjos”k dk fuekZ.k
djrk gSA vr% rkts ikuh ds vkokl okys tUrqvksa esa fofHkUu izdkj dk vuqdwyu
ik;k tkrk gSA

mijksDr lHkh o.kZu ls Li’V gS fd Fresh water habitat dh rjg
Terrestrial Habitat Hkh egRoiw.kZ vkokl tgk¡ jgus okys tho tUrqvksa HkkSxksfyd
fLFkfrvksa ds vuqlkj vius vkidks vuqdwfyr djus dh {kerk j[krs
gS ;k :ikUrfjr gks tkrh gSaA LFkyh; vkokl tyh; vkokl dh rqyuk esa fo’ke
gSa rFkk mxz gSaA

mijksDr o.kZu ls Li’V gS fd LoPNtyh;] LFkyh; dh rjg leqnzh
viokl dh egRoiw.kZ ,oa cMk vkokl gS] ftlesa fofHkUu izdkj dh fo”ks’krk,¡
ik;h tkrh gSaA

mijksDr o.kZu ls Li’V gS fd Hkkjr ds ikfjfLFkfrfd; {ks= dh
fofHkUu&fofHkUu fo”ks’krk,¡ ik;h tkrh gSaA
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mijksDr o.kZu ls Li’V gS dh izkÑfrd lalk/ku ,o mudk laj{k.k djuk
ge lHkh dk uSfrd drZO; gSa i;kZoj.k ,oa ikfjfLFkfr ra= dk lhfer nksgu gks
vkSj mlh rqyuk esa mldh izfriwZrh cjkcj cuh jgsA

2-14 eq[; 'kCnkoyh (Key Terminology)

 vkokl & tgk¡ tUrq jgrk gS] og LFkku vkokl dgykrk gSA

 LoPN tyh; & rkts ikuh esa jgus okys tho

 LFkyh; & /kjrh esa ;k tehu ij jgus okys thoA

 e:LFkyh; tho & ,sls tho tgk¡ ikuh dh deh jgrh gSaA

 Vq.Mªkck;kse & B.Msa bykdksa esa jgus okys tho A

2-15 Lo-ewY;kadu iz’u ,oa vH;kl
(Self Assessment Questions and Exercises)

y?kq mÙkjh; iz'u (Short Answer Type Question)

fuEufyf[kr ij laf{kIr fVIi.kh fyf[k, A

1 tho Iyod A

2 IyodA

3 >hy dk izdk”k miyfC/k ds vuqlkj Lrj.k A

4 izdk”k {kfriwfrZ {ks= ¼Compensation zone½A

5 lfjrthoh vkokl ds vuqdwyu A

6 Iyod ,oa rj.kdA

7 >hy ds ikuh dk Å’eh; Lrj.kA

8 unh dh ikfjfLFkfrdh

9 ijklj.k fu;euA

10 (i) dPN ,oa vuwi (ii) rkykc ds izdkj

11 ck;ksEl fdrus izdkj ds gksrs gSa\

12 Vq.Mªk ck;ksEl dk laf{kIr fooj.k nsdj le>kb,A

13 Vq.Mªk ck;ksEl vkSj jSu QkWjsLV ck;ksEl esa vUrj Li’V dhft,A

14 xqQk,¡ fdl izdkj curh gSa\

15 Å¡V fcuk ikuh fi;s vf/kd fnuksa rd jg ldrk gSa] D;ksa\

16 e:LFkyh dk oxhZdj.k dhft,A

17 e:LFkyksa izkf.k;ksa esa vuqdwyu dkSu&dkSu ls gsSa\
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18 e:LFkyh tyok;q dh fo”ks’krk,¡ fyf[k,A

19 lerkih rFkk vlerkih tUrqvksa ds vUrj crkb,A

20 egkLFkyh; vuqdwyu

21 /kwyHkjh vk¡f/k;ksa ls jsfxLrkuh tho viuh j{kk dj ysrs gSa] dSls\

22 LFkyh; vkokl dh fo”ks’krk,¡ A

23 Laf{kIr fVIi.kh fyf[k, &

¼1½ iw.kZikrh ou A

¼2½ m’.kdfVcU/kh; lnkcgkj ou A

¼3½ Vq.Mªk ck;ksEl

¼4½ >kM+h ou

24 fuEu ij laf{kIr fVIi.kh fyf[k, &

¼i½ leqnzh vkokl ds miHkkxA

¼ii½ osykiorhZ vuqdwyu

¼iii½ bUVjVkbMy {ks= ¼Intertidal zone½ dk tho lewg vkSj fo”ks’krk,¡A

¼iv½ gkMy {ks= ¼Hadal zone½A

¼v½ lqosykapyh {ks= ¼Eulittoral zone½A

¼vi½ Iyod o rj.kdA

¼vii½ esaxzkso lkgp;Z ¼Mangrove association½A

25 iwohZ fgeky; mi{ks= ds oU; thoksa dk o.kZu dhft,A

26 vaMeku vkSj fudksckj }hi lewg] izÑfr vkSj oU; tho dk o.kZu
dhft,A

27 lqUnjou ds eSaxzkso vuwi dk o.kZu dhft,A

28 izkÑfrd lalk/ku ,oa muds laj{k.k ij fVIi.kh fyf[k,A

29 izkÑfrd lalk/kuksa ds laj{k.k dh D;ksa vko”;drk gS\ Li’V dhft,A

30 fuEufyf[kr ij fVIi.kh fyf[k, &

¼i½ ou laj{k.k ¼ii½ e`nk laj{k.k

¼iii½ ty laj{k.k ¼iv) [kfut lEink ,oa laj{k.k

31 e`nk laj{k.k ds Ñf’kxr mik; le>kb,A

32 ty laj{k.k dh vko”;drk D;ska gSa\ Li’V dhft,A

33 tSo fofo/krk ls vki D;k le>rs gSa\ tSo fofo/krk ds laj{k.k ij laf{kIr
ys[k fyf[k,A

34 fuEufyf[kr ij fVIi.kh fyf[k, &
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¼i½ izkÑfrd lalk/ku ¼ii½ okrkoj.kh; laj{k.k

¼iii½ osfndk;u ¼iv½ ty foHkktd izcU/ku

¼v½ fpidks vkUnksyu

35 viqufoZdklh; izkÑfrd lzksrksa dk o.kZu dhft,A

36 fdUgha nks izkÑfrd lainkvksa ds fo’k; esa fyf[k,A

fn?kZ mÙkjh; iz’u (Long Answer Type Question)

1 rktsikuh ds okl LFkku ds y{k.kksa dk mnkgj.k lfgr o.kZu fdft,A

2 LoPNtyh; leqnk; dh fofHkUu fo”ks’krk,¡ crkb, vkSj vuqdwyuksa dk
o.kZu dhft,A

3 LoPNtyh; leqnk; ds fofHkUu lhekdkjh dkjdksa dk o.kZZu dhft,A

4 >hy rFkk rkykc esa vUrj Li’V djrs gq, la{ksi esa o.kZu dhft;sA

5 Lkfjrthoh vkokl rFkk fLFkjtyh; vkokl LFkyksa ds tSo&leqnk;ksa esa
vUrj crkb,A

6 >hy dh ifjfLFkfrdh] oxhZdj.k o m’eh; Lrj dk o.kZu djrs gq, mlds
vuqdwyuksa dks crkb,A

7 xfre; tyh; vkokl ¼unh½ ds fofHkUu {ks=ksa dk o.kZu djrs gq, mlds
vuqdwyu o fo”ks’krk,¡ crkb,A

8 izokgh tyh; vkokl ,oa fLFkj trh; vkokl dk fo”ks’krk,a ,oa vusd
tSo leqnk;ksa dh O;k[;k fdft,A

9 LFkyh; vkokl dk o.kZu dhft,A

10 e:LFkyh; ck;kse dh ikfjfLFkfrd fo”ks’kvkrksa dk o.Zu dhft,A izkf.k;ksa
esa e:LFkyh; vuqdwyu dk mYys[k dhft,A

11 e:LFkyh; izkf.k&lewg ,oa mudh vuqdwyrkvksa dk o.kZu dhft,A

12 ck;ksEl dk laf{kIr o.kZu dhft,A

13 eq[; LFkyh; vkokl dkSu&dkSl ls gSa\ izR;sd dh HkkSfrd ,oa tSoh;
ifjfLFkfr;ksa rFkk mudh fof”k’Vrkvksa dk o.kZu dhft,A

14 fofHkUu ikfjfLFkfrd izHkkxksa dk o.kZu dhft,A

15 LFkyh; ikfjfLFkfr;ksa ds eq[; y{k.kksa dk fooj.k nhft,] ftlessa e:LFky
dk eq[; :Ik esa mYys[k gksA

16 leqnzh vkokl ds fofHkUu {ks=ksa dk o.kZu dfj,A

17 osykiorhZ leqnzh {ks= dh fo”ks’krkvksa dk o.kZu dhft,A

18 osykiorhZ {ks= ds miHkkx vkSj muds tho leqnk;ksa dk o.kZu dhft,A
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19 furyLFk ¼Benthic½ {ks= ds miHkksx vkSj mudh fo”ks’krkvksa dk o.kZu
dhft,A

20 furyL; ¼Benethic½ {ks= ds tho leqnk;ksa dk o.kZu mlds mi{ks=ksa ds
vk/kkj ij dhft,A

21 xgjs leqnz ¼Deep Sea½ {ks= ¼Zone½ dh yk{kf.kd fo”ks’krkvksa dk o.kZu
dhft,A

22 xgjs leqnz ds thoksa esa ik, tkus okys vuqdwyuksa dk o.kZu dhft,A

23 Hkkjr o’kZ dks ifjfLFkfrdh; {ks=ksa esa foHkkftr dj mudh lhek,¡ crkb;sA

24 fgeky; dk igkM+h {ks= vkSj rjkbZ ds y{k.k vkSj oU; thoksa dk o.kZu
dhft,A

25 izk;}hih; Hkkjrh; miizns”k dh lhek,¡ vkSj oU; thoksa dk o.kZu dhft,A

26 m’.k dfVcU/kh; lnkgfjr ou miizns”k dh tyok;q] lhek vkSj oU;
thoksa dk o.kZu dhft,A

27 izkÑfrd lalk/kuksa ij ,d fucU/k fyf[k,A

28 izkÑfrd lalk/kuksa ds laj{k.k ij ,d fucU/k fyf[k,A

29 izkÑfrd lalk/kukss rFkk muds laj{k.k ij fucU/k fyf[k,A

30 lzksr D;k gSa\ iqu%uohdj.kh; izkÑfrd lzksarksa ds fo’k; esa fyf[k,A

31 izkÑfrd lalk/ku D;k gksrs gSa\ fujUrj mi;ksfxrk ds vk/kkj ij izkÑfrd
lalk/kuksa dks oxhZÑr dhft,A mudh laj{k.k fof/k;ska dk o.kZu dhft,A

32 ouksa dk gekjs thou esa D;k egRo gSa\ ou laj{k.k dh foLr`r :ijs[kk
le>kb,A

33 e`nk laj{k.k ij lfoLrkj izdk”k Mkfy,A

34 izkÑfrd lalk/kuksa ls vki D;k le>rs gSa\ e`nk rFkk ty izkÑfrd
lalk/kuksa dk o.kZu djrs gq, mUgsa lqjf{kr j[kus ds mik; crkb,A

35 izkÑfrd lalk/ku ls vki D;k le>rs gSa\ ou ,oa e`nk izkÑfrd
lalk/kuksa ds laj{k.k mik;ksa dk o.kZu dhft,A

2-16 lgk;d ikB~; lkexzh (Suggested Readings)

1. Fundamental of Ecology by – E.P. Odum & G.W. Barret.

2. Ecology and Applied Zoology by – S.M. Saxena & Mukesh Dixit.

3. Unified text book Zoology by – J.K. Awasthi.

4. Ecology and Applied Zoology by – Shivesh Pratap Singh & H.N.
Baijal.
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5. A Text book of Applied Zoology of Apiculture, Sericulture, and
their Pest control by – Pradip V. Jabde.

6. Aquaculture by – N. Arumugam.

7. Wild Life in Central India by – S.K. Tiwari.

8. Fish and Fisheries of India by – Jhingaran.

9. Fresh water Aquaculture by – R.S. Rath.

10. Ecology and Environmental Biology by – Pranav Kumar.

11. Ecology and Applied Zoology by – Himalaya Publishing House.
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bdkbZ 3 oU; tho ,oa i;kZoj.k

(Wild Life and Environment)

Lakjpuk (Structure)

3-0 ifjp;
3-1 mís';
3-2 oU; thou dk egRo
3-3 Hkkjr ds izeq[k oU; tUrq
3-4 oU; thou laj{k.k
3-5 Hkkjr esa oU; thou dk laj{k.k
3-6 oU; thou laj{k.k dk izcU/ku
3-7 ladVkiUu iztkfr;ksa ds fy, fof'k"V ifj;kstuk,¡
3-8 e/; izns'k rFkk NÙkhlx<+ dk oU; thou
3-9 Hkkjrh; oU; tho e.My
3-10 ou ,oa oU; thou fu;e
3-11 Hkkjr dh ladVkiUu iztkfr;k¡
3-12 tSo fofo/krk dk laj{k.k&LFkkukLFk ,oa cfg% LFkkukLFk laj{k.k
3-13 iznw"k.k ds izdkj% ok;q] ty] feV~Vh@e`nk] rkih; ,oa /ofu iznw"k.k
3-14 okrkoj.kh; iznw"k.k
3-15 ok;q iznw"k.k
3-16 ty iznw"k.k
3-17 e`nk iznw"k.k
3-18 rkih; iznw"k.k
3-19 'kksj iznw"k.k
3-20 iznw"k.k fu;U=.k
3-21 uxjhdj.k rFkk ekuo tula[;k
3-22 ekuo tula[;k
3-23 viuh çxfr tk¡fp, ç'uksa ds mÙkj
3-24 lkjka'k
3-25 eq[; 'kCnkoyh
3-26 Lo-ewY;kadu ç'u ,oa vH;kl
3-27 lgk;d ikB~; lkexzh

3-0 ifjp; (Introduction)

vk/kqfud ;qx esa oU; thoksa dk laj{k.k djuk vfr vko';d gks x;k gS
D;ksafd ,d ckj ouksa ds u"V gks tkus ij Ik;kZoj.k esa vokaNuh; ifjorZu vk
tk;saxs ,oa lkFk-lkFk gh izkÑfrd vkinkvksa dh laHkkouk,¡ vkSj vf/kd c<+
tk;sxhA
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vr% ßoU; thouÞ dk rkRi;Z mu lHkh izkf.k;ksa rFkk ikniksa ls gS tks
euq"; ds fu;U=.k rFkk izHkqRo ls nwj vius izkÑfrd vkoklksa (Natural habitats)
esa jgrs gSaA bl izdkj ;g Li"V gS fd ge oU; izkf.k;ksa dks lkekU;r;k ikyrw
ugha cuk ldrs rFkk oU; ikni lkekU;r;k Ñf"k ;ksX; ugha gksrsA

Hkkjr (8°-30°-N rFkk 60°-97.5°E) dk dqy {ks=Qy 32]87]263 oxZ
fdyksehVj gSA ;g mÙkj esa fgeky; rFkk nf{k.k] nf{k.k&iwoZ ,oa nf{k.k&if'pe
esa xgjs lkxj }kjk f?kjk gqvk fofo/k tyok;q okyk ns'k gSA tyok;q dh
fofo/krk ds lkFk&lkFk ;g tSfod fofo/krk (Biodiversity) dh nf̀"V ls Hkh vfr
lEiUu gSA bruh tSfod fofo/krk ds ckotwn dsoy ck?kksa rFkk gkfFk;ksa us gh ns'k
rFkk fo'o dk /;ku viuh vksj vkÑ"V fd;k gSA fo'o Hkj ds thfor thoksa esa
ls dqy 5 izfr'kr tho Hkkjr esa feyrs gSa gkyk¡fd lEiw.kZ fo'o dh Hkwfe esa
Hkkjrh; Hkwfe dk vuqikr ek= 2 izfr'kr gh gSA fo'o dh 16 izfr'kr tula[;k
Hkkjr esa feyrh gSA bruh vf/kd tula[;k ds dkj.k ;g vko';d ugha gS fd
tks tSfod fofo/krk gekjs ns'k esa gS og fujUrj cuh jgsA 1947 esa dqy Hkwfe dk
40 izfr'kr Hkkx ouksa ds :i esa Fkk tks vc okafNr 33 izfr'kr dh vis{kk ek=
19 izfr'kr gh jg x;k gSA ou {ks= ds de gksus ds lkFk gh oU; thou Hkh
rhozrk ls izHkkfor gks jgk gS vkSj ;gh dkj.k gS fd vusd oU; tUrq ,oa ikni
ladVxzLr voLFkk esa igq¡p x, gSaA

3-1 mís'; (Objectives)

bl bdkÃ dks i<+us ds ckn vki &

 oU; izkf.k;ksa] taxyh tho tUrqvksa ,oa mlds i;kZoj.k ds egRo dks ,oa
mi;ksfxrk dks crkuk fd euq"; ds fy, fdrus ykHknk;d gSa(

 oU; tho ds egRo dks le>uk ,oa tSo fofo/krk fcuk dksbZ ijs'kkuh@
vFkok leL;k ds lqpk: #i ls cuh jgs] lqjf{kr jgs bl ij fo'ks"k /;ku
nsus dh vko';drk gS fd vksj b'kkjk djuk(

 i;kZoj.k dh xq.koÙkk dks cuk;s j[kuk euq"; dk izeq[k drZO; gSa(

 oU; thou dk egRo euq"; ds fy, lokZf/kd gks tSls&vkfFkZd egRo]
oSKkfud egRo] ,sfrgkfld ,oa 'kS{kf.kd egRo] lkSUn;kZO;e ,oa
lkaLÑfrd egRo] uSfrd egRo] vkS"k/kh; egRo vkfn mÌs';ksa dh iwfrZ esa
lgk;d gS(

 ^i;kZoj.k ladV* dks de djuk] i;kZoj.k esa ekuo ,oa thoksa ds
tSfod ?kVd ,oa vtSfod ?kVd ls chp lUrqyu dh fLFkfr dks cuk;s
j[kuk euq"; dk ije mÌs'; gS(

 izkÑfrd lalk/kuksa dks lajf{kr djuk] ladVxzLr@ladVkiUu thoksa dh
lwph rS;kj djuk ,oa mUgsa ladV ls mckjus dk Hkjld iz;kl djukA
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 tula[;k o`f) ds dkj.k mRiUu fofHkUu izdkj dh leL;kvksa ds
ifj.kkeLo:i i;kZoj.k ladV mRiUu gks x;k gS(

 'kgjhdj.k (Urbanization) ds dkj.k ouksa dh vU/kk/kqU/k dVkbZ] taxyksa
ds fouk'k dks de djuk] vkS|ksfxd] Hkwe.Myhdj.k ds dkj.k i;kZoj.kh;
fuEuhdj.k dh leL;k esa vksj vf/kd o`f) gksrh tk jgh gSA ftls(

 i;kZoj.k laj{k.k vf/kfu;eksa fu;eksa] dkuwuksa dks dVkbZ ls ikyu djus ij
tksj nsuk( ,oa

 Ñf"k ds {ks=ksa esa jklk;fud dhVuk'kdksa] isLVhlkbM~l dss xSj ftEesnkjkuk
fØ;kdykiksa ds QyLo:i iznw"k.k] Hkwfe] catj] i;kZoj.k xq.koÙkk esa
HkkSfrd ,oa jklk;fud xq.kksa esa vokaNuh; :i ls ifjorZu gksrs tk jgs gSa
ftlds ?kkrd ifj.kke ns[kus dks fey jgs gSa ;g le> ik,axsA

3-2 oU; thou dk egRo (Importance of Wild Life)

lH;rk ds izkjEHk ls gh ekuo tUrqvksa rFkk tUrq mRiknksa dk mi;ksx djrk pyk
vk jgk gSA vius euksjatu ,oa vkfFkZd ykHk ds fy, ekuo fcuk lksps&le>s
tUrqvksa dk nksgu yxkrkj djrk pyk vk jgk gSA ftu tUrqvksa dh la[;k
vf/kd gS vFkok ftudh iztuu {kerk vf/kd gS os rks de izHkkfor gksrs gSa ijUrq
vU; tho tUrq blls bruk vf/kd izHkkfor gq, gSa ;k gks jgs gSa fd mUgsa
lqjf{kr ,oa lajf{kr j[kuk vko';d gks x;k gSA oU; thou blh Js.kh ds
vUrxZr vkrk gSA oU; thou ds fuEufyf[kr egRo gSaA

¼1½ i;kZoj.kh; egRo (Ecological Value) & i`Foh ij lEiw.kZ
thou ,d gSA viuh fofo/k tSfod rFkk vtSfod ikfjfLFkfrd iqufuZos'ku
fu;U=.k izfØ;kvksa (Ecological feedback control processes) ds dkj.k izÑfr
Lo;a esa ,d vfr lUrqfyr] thou vkJ;h rU= gS ftldk ekuo Hkh ,d fgLlk
gSA oU; thou ds fouk'k ls Ik;kZoj.kh; lUrqyu Hkax gks ldrk gS ftlds
ifj.kke ekuo ds fy, vfr xEHkhj gks ldrs gSaA vr% tho&tUrqvksa dh
lqj{kk ,oa laj{k.k thou dh xq.koÙkk ,oa ekuo dh mÙkjthfork ds fy, vR;Ur
vko';d gSA mnkgj.k ds fy,] ;fn ge ou fouk'ku (Deforestation) dks ns[ksa
rks ou fouk'ku u dsoy gekjh tyok;q dks izHkkfor djrk gS vfirq oU; thoksa
dh lqj{kk ,oa vkokl ds fy, Hkh leL;k mRiUu djrk gS rFkk bu nksuksa
vtSfod ,oa tSfod izHkkoksa dk lh/kk vlj ekuo thou ij iMrk gSA

¼2½ vkfFkZd egRo (Economic Value) & oU; thou ,d uohdj.kh;
lalk/ku (Renewable resources) gS ftlls gesa fofHkUu izdkj ds vkfFkZd ykHk
izkIr gksrs gSaA ty lao/kZu }kjk mRiUu fofHkUu izdkj ds LoPN tyh; ,oa leqnzh
tUrq u dsoy Hkkstu dh deh dks iwjk djrs gSa vfirq vU; izdkj ls Hkh vkfFkZd
ykHk igq¡pkrs gSaA pchZ] rsy] peM+k] Qj] Åu] gkFkh nk¡r] b=] vkS"kf/k;k¡] bekjrh
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ydM+h vkfn vufxur ykHknk;d oLrq,¡ gesa oU; thou ls izkIr gksrh gSaA ekuo
jkstxkj ,oa fons'kh eqnzk vtZu esa Hkh oU; thou dh viuh Hkwfedk gSA

¼3½ oSKkfud egRo (Scientific Value) & oU; thou dh vusd
tkfr;ksa dk oSKkfud v/;;u ekuo dY;k.k ds fy, egRoiw.kZ gksrk gSA tho
foKku ,oa fpfdRlk foKku ls lEcfU/kr vusd izk;ksfxd ijh{k.k pwgksa] fxuh pwgksa
(Guinea pigs), 'k'kdksa] cUnjksa] dqÙkksa] es<dksa vkfn ij fd;s tkrs gSaA ekuo Hkzw.k
foKku ls lEcfU/kr v/;;u leqnzh vfpZUl (Sea urchin) ij fd;s x;sA blh
izdkj e`x J`axkHkksa (Antlers) ls izkÑfrd i;kZoj.k esa jsfM;ks/kehZ iznw"k.k dh ek=k
Kkr djus esa lgk;rk feyh gSA blds vfrfjDr Ñf"k ;ksX; ikniksa ,oa ikyrw
tUrqvksa dh u;h mUur iztkfr;ksa ds thuh lao/kZu (Genic culture) gsrq mi;ksxh
thu vf/kdrj bu ikniksa ,oa tUrqvksa ls feyrh&tqyrh taxyh tkfr;ksa ls izkIr
gksrh gSaA mnkgj.k ds fy;s] uhykikosZVk ywxsUl (Nilaparvata lugens) uked
/kku ds ihM+d (Paddy pest) dks fu;fU=r djus ds fy, gq, 'kks/k ls ;g Kkr
gqvk fd dsjy dh dqN iqjkuh iztkfr;ksa esa ,d izfrjks/kd thu (Resistant gene)
ik;h tkrh gS ftlds dkj.k ;s iztkfr;k¡ mi;qZDr ihM+d ls vizHkkfor jgrh gSaA
rc bl izfrjks/kd thu dks /kku dh vk/kqfud iztkfr;ksa esa izfo"V djkdj mUgsa
ihM+d ds izdksi ls eqDr djk;k x;kA

¼4½ ,sfrgkfld ,oa 'kSf{kd egRo (Historical and Educational
Value) & izÑfr tho&tkfr;ksa ds ,d laxzgky; ds leku gS tks vius vUnj
tSo mn~fodkl (Original evolution) dh xkFkk l¡tks;s gq, gSA oU; thou dk
mn~fodkl ds v/;;u esa viuk ,d vyx LFkku gS ftldk laj{k.k
Hkh ,sfrgkfld ,oa 'kS{kf.kd nf̀"V ls vfr egRoiw.kZ gSA

¼5½ lkSUn;kZRed ,oa lkaLÑfrd egRo (Aesthetic and Cultural
Value) & oU; thou vR;Ur lqUnj ,oa eueksgd gksrk gSA ,d ls c<+dj ,d
lqUnj ,oa lqjhys i'kq&i{kh ,oa je.khd ou u dsoy 'kkfUr ,oa mYykl dh
vuqHkwfr iznku djrs gSa vfirq dfo;ksa] ys[kdksa] fp=dkjksa ,oa ewfrZdkjksa ds fy,
izsj.kknk;d gksrs gSaA laHkfjr tUrq (Stuffed animals) rFkk tUrqvksa ds fljksa
fo'ks"k :Ik ls ck?k] flag] phrk] Hkkyw] fgju] ckjgflaxk vkfn dks ltkuk 'kkgh
'kkSd jgk gSA lkaHkj] phry] ckjgflaxk vkSj taxyh HkSlksa ds lhaxks dks ?kjksa esa
yxk;k tkrk gSA

¼6½ uSfrd egRo (Ethical Value) & i`Foh dh orZeku oU; lEink
yxHkx 3-7 vjc o"kZ ds tSo mn~fodkl dk ifj.kke gSA bldh fdlh Hkh
fodflr tkfr dk iqu% fodkl gksuk vlEHko gS vr% ekuo ds fy, fdlh tkfr
dks u"V djuk vFkok uqdlku igq¡pkuk ?kksj vuSfrd ,oa leLr lEink dk
laj{k.k djuk uSfrd dÙkZO; gSA

¼7½ vkS"k/kh; egRo (Medicinal Value) & is: ns'k ds fludksuk
(Cinchona) o`{k dh Nky esa fDouhu (Quinine), isuhflfy;e (Penicillium)
ds izfrtSfod (Antibiotic) xq.k] jhll (Rhesus) cUnj] fpEikUth
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(Chimpanzee) dk Vhdksa] xHkZ fujks/kdksa vkfn fpfdRlh; {ks= esa fd;s tkus okys
mi;ksx ;s lHkh mnkgj.k oU; thou ds vkS"k/kh; egRo ds izR;{k izek.k gSaA

3-3 Hkkjr ds izeq[k oU; tUrq
(Important Wild Animals of India)

Hkkjrh; miegk}hi viuh vf}rh; izkÑfrd lqUnjrk] HkkSxksfyd] i;kZoj.kh; ,oa
tSfod fofo/krk ds fy, lEiw.kZ fo'o esa tkuk tkrk gSA vÝhdk ds vfrfjDr
Hkkjr gh ,d ,slk ns'k gS tgk¡ tSo mn~fodkl ,oa oU; thou ds fy, vko';d
okrkoj.kh; n'kkvksa dh fofo/krk jgh gSA bl izdkj Hkkjr oU; thou dh izpqjrk
esa fo'o esa vxz.kh LFkku j[krk gSA ;gk¡ LFkyh; d'ks#dh tUrqvksa ds yxHkx 123
dqy (Families) ik;s tkrs gSaA ,d vkadyu ds vuqlkj Hkkjr esa eNfy;ksa dh
2500] mHk;pjksa rFkk ljhl`iksa dh 500] if{k;ksa dh 1200] Lrfu;ksa dh 350 rFkk
dhVksa dh 30]000 iztkfr;k¡ ik;h tkrh gSaA

fp= Ø- 3-1% Important Indian Wild Animals

ASIATIC LION (Panthera leo persica) TIGER (Panthera tigrls)
LEOPARD

(Panthera pardus)

ELEPHANT
(Elephas maximus)

RHINOCEROS
(Rhinoceros unicornls)

ASIATIC WILD ASS
(Equus hemlonus)

PORCUPINE (Hystrix hodgsonl)

JACKAL
(Canls aureus)

DEER
(Antilope Cervicapra)

OTTER (Lutra lutra)

BLUE BULL
(Beselaphus tragocamelus)

WILD BOAR
(Sus cristatue)

CHEETAL
(Axis axis)
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dkyk dqjax] ,UVhyksi lfoZdSizk (Black buck, Antelope cervicapra),
uhyfxfj Vkgj] gsehVªsxl gkbyksfØul (Nilgiri tahr, Hemitragus hyalocrinus), {kqnz
lwdj] ll lYoSfu;l (Pigmy hog, Sus sulvanius), lqugjk yaxwj]
izsLckbfVl xhvkbZ (Golden Langur, Presbytis geei), flagiqPNh eSdkd]
eSdkdk lkbysul (Lion-tailed macaque, Macaca silenus), o`gn Hkkjrh;
gqduk] dksfj;ksfVl ukbfxzlsIl (Great Indian bustard, Choriotis nigriceps)
vkfn Hkkjr esa ik;s tkus okys fujkys tUrqvksa ds dqN mnkgj.k gSaA vU; fof'k"V
Hkkjrh; oU; tUrq gSa&gkFkh] ,fyQSl eSfDlel (Elephant, Elephas maximus),
xasMk] jkbukslsjkWl ;wuhdkWfuZl (Rhino, Rhinoceros unicornis), fgj.k tSls
dLrwjh e`x ekWLdl ekWLphQsjl (Musk deer, Moschus moschiferus), pwgk
e`x ;k Hkkjrh; gfj.kd] VªSxqyl esfeUuk (Mouse deer or Indian chevrotain,
Tragulus meminna), vuwi ;k nynyh fgj.k] loZl MqokvkslsykbZ (Swamp
deer, Cervus duvauceli), gkaxqy ;k dk'ehjh egke`x] loZl ,fyQl gaxyw
(Kashmiri stag, Cervus elephas hanglu), Fkkfeu] loZl ,YMh ,YMh
(Thomin, C., eldi eldi); lkaHkj] loZl ;wuhdyj (Dancing deer, C.
unicolor), dqjax (Antelopes); tSls dkyk dqjax (Black buck), pkSfla?kk]
VsªVªklsjl DokMªhdkWfuZl (4-horned antelope, Tetraceros quadricornis),
Hkkjrh; fpadkjk] xtsyk xtsyk csusVkbZ (Indian gazelle, Gazella gazella
bennetti), uhy xk;] cksflysQl VSªxksdSesyl (Blue bull, Boselaphus
tragocamelus), taxyh HkSal] cqcSyl cqcSfyl (Wild buffalo, Bubalus
bubalis), taxyh cdjh] dSizk lkbcsfjdk (Wild goat, Capra siberica),
taxyh lwvj] ll LØksQk (Wild boar, Sus scrofa), taxyh x/kk] bDol
gsfevksul fd;kax (Wild ass, Equus hemionus kiang), ekalkgkjh] tSls 'ksj]
ck?k] rsanqvk] ydM+cX?kk (Hyena) fl;kj] dSful vkWfj;l (Jackal, Canis
aureus), HksfM+;k dSful ywil (Wolf, Canis lupus), e#LFkyh; fcYyh]
Qsfyl yhfcdk (Desert cat, Felis lybica), e#LFky ykseM+h oqYiht oqYiht
(Desert Fox, Vulpes vulpes); Hkkyw (Bear), cUnj rFkk dfi (Monkeys and
apes), tSls uhyfxfj yaxwj] izsLckbfVl tkSguh (Nilgiri Langoor, Presbytis
johni), jhll cUnj] eSdkdk eqykVk (Rhesus monkey, Macaca mulatta),
guqeku cUnj] lsEuksfifFkdl ,UVsyl (Semnopithecus, entellus), lsgh]
fgfLVªdl gkWtlksukbZ (Porcupine, Hystrix hodgsoni), vusd izdkj ds i{kh]
fNidfy;k¡] lk¡Ik ,oa esa<d vkfnA
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fp= Ø- 3-2% Important Indian Wild Animals

oU; tUrqvksa dh foyqfIr (Extinction of Wild Animals)

vkfndky ls gh tUrqvksa dh fofHkUu tkfr;k¡ izkÑfrd dkj.kksa ls foyqIr gksrh
jgh gSa( tSls&,eksukbV~l (Ammonites), nSR;kdkj flQSyksikWMl (Caphalopods),
czSfd;ksikWMl (Brachiopods) rFkk MkbukslkWlZ (Dinosaurs) ekuo ds vkxeu ls
iwoZ gh e/;thoh dYi (Mesozoic era) ds lekIr gksrs&gksrs foyqIr gks x;s]
ijUrq c<+rh ekuo tula[;k ds lkFk c<+rs 'kgjhdj.k] vkS|ksxhdj.k ,oa Ñf"k ds
dkj.k ekuo us oU; thou ,oa muds izkÑfrd vkoklksa dk iw.kZ:is.k nksgu fd;k
gSA izkÑfrd vkoklksa ds lagkj ds lkFk gh mudk iznw"k.k Hkh ekuo dR̀;ksa ds
dkj.k fujUrj gksrk pyk vk jgk gSA ifj.kkeLo:Ik tUrq tkfr;ksa ds foyksiu
dh xfr yxkrkj c<+rh tk jgh gS vkSj vusd tUrq foyksiu ds dxkj ij igq¡prs
tk jgs gSaA bldk vuqeku bl rF; ls yxk;k tk ldrk gS fd l=goha]
vBkjgoha ,oa mUuhloha lnh esa tUrqvksa dh Øe'k% lkr] X;kjg ,oa lÙkkbl
tkfr;k¡ foyqIr gqbZa tcfd vdsys chloha lnh esa tUrqvksa dh ljlB tkfr;k¡
foyqIr gqbZaA

ekuo izÑfr ,oa tho&tkfr;ksa dk lcls cM+k 'k=q gSA ekuo }kjk oU;
thou ds fouk'k ds fofHkUu dkj.k fuEufyf[kr nks Jsf.k;ksa ds vUrxZr vkrs gSa&

¼1½ izR;{k fouk'k (Direct Destruction) & ekal] lqj{kk] ØhM+k]
euksjatu] xkSjo] migkj] Lekjd vkfn ds fy, ekuo }kjk oU; tUrqvksa ds
vk[ksV (Hunting) dks lnk ls izksRlkfgr fd;k x;k gSA 'ksj] ck?k] rsanqvk] HksfM+;k]
Hkkyw vkfn egRoiw.kZ oU; tUrqvksa dk f'kdkj jktkvksa] egkjktkvksa] vQljksa }kjk
fd;k tkrk jgk gSA lqj{kk dh nf̀"V ls vFkok i'kq/ku dks lqjf{kr j[kus ds fy,
Hkh budk o/k fd;k tkrk jgk gSA peM+k] lewj ;k Qj] gkFkh nk¡r] vkS"kf/k;k¡]

Varanus bengalensis

MUSK DEER
(Moschus moschiferus)

CROCODILE(Crocodilus palustris)
Salamander

PEA FOWL (Pavo cristatus)

GHARIAL (Gavialis gangeticus)
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izlk/kuksa] lqxU/k nzO;ksa] lkt&lTtk] Le`fr fpàksa rFkk laxzgky; fun'kksZa ds fy;s
Hkh oU; thoksa dk vU/kk/kqU/k f'kdkj fd;k x;kA àsYkksa dks izlk/kuksa ,oa lkcqu
m|ksxksa esa iz;qDr gksus okyh olk ds fy;s gtkjksa dh la[;k esa izfro"kZ ekjk tkrk
gS blh izdkj gkFkhnk¡r (Ivory) ds fy;s gkfFk;ksa dk] dkeksÙkstd (Aphrodisiac)
vkS"kf/k;ksa ds la'ys"k.k esa iz;qDr lhax ds fy, xsaMs (Rhinoceros) dk] dLrwjh ds
fy, dLrwjh e`xksa (Musk deers) dk] Qj ;k lewj ds fy, fgeky;h fgephrs
(Himalayan Snow-leopard) dk] peM+s ds fy;s ck?kksa] yksefM+;ksa]
lkaHkjksa] ?kfM+;kyksa] lk¡iksa vkfn dk O;kid iSekus ij o/k fujUrj gksrk pyk vk
jgk gSA blh izdkj f'k{kk ,oa vuqla/kkuksa ds fy;s esa<dksa] pwgksa] fxuh pwgksa] jhll
cUnjksa] liksZa] dhVksa vkfn dk O;kid mi;ksx fd;k tk jgk gS ftlds dkj.k
vkt ;s ladVxzLr voLFkk esa igq¡p x;s gSaA

¼2½ vizR;{k fouk'k (Indirect Destruction) & oU; thou ds
vizR;{k :Ik ls fouk'k ds Hkh vusdkusd dkj.k gSa buesa lokZf/kd izeq[k dkj.k gS
euq"; dh fujUrj c<+ jgh tula[;k dh fofHkUu vko';drkvksa dh iwfrZ ds fy;s
gksus okyk Hkwfe vf/kxzg.kA tSls&tSls ekuo tula[;k esa o`f) gksrh x;h] vkokl]
Ñf"k] bZa/ku ,oa vkS|ksxhdj.k vkfn dh vko';drkvksa esa Hkh o`f) gksrh x;hA
ifj.kkeLo:Ik ouksUewyu (Deforestation), vkoklksa dk fouk'k] e#LFkyksa dk
izlkj vkfn ls vko';drkvksa dh iwfrZ ds iz;kl ekuo djrk pyk x;k ftldk
vizR;{k izHkko oU; tho&tUrqvksa ij iM+k vkSj mudh la[;k esa yxkrkj deh
vkrh pyh x;hA dhVuk'kdksa ds iz;ksx us ,oa vU; izdkj ds okrkoj.kh; iznw"k.k
us Hkh oU; thoksa dk fouk'k gh fd;k gSA

ladVxzLr tkfr;ksa dh vo/kkj.kk
(Concept of Threatened Species)

;g vo/kkj.kk oU; thou ds lUnHkZ esa LFkkfir gqbZ gSA izÑfr ,oa izkÑfrd
lalk/kuksa ds laj{k.k ds vUrjkZ"Vªh; la?k (International Union for
Conservation of Nature and Natural Resources = IUCN) us ikniksa ,oa
tUrqvksa dks orZeku ,oa Hkwrdkyhu forj.k] thola[;k ?kuRo esa deh] izkÑfrd
vkoklksa dh izpqjrk ,oa {kerk rFkk tkfr dh viuh tSfodh (Biology) rFkk
lEHkkfor egRo (Potential value) ds vk/kkj ij fuEukafdr 6 Jsf.k;ksa esa ck¡Vk
gS&

¼1½ ladVkiUu tkfr;k¡ ;k oxZd (Endangered Species or Taxa) &
os tkfr;k¡ vFkok oxZd tks foyksiu ds dxkj ij gSa rFkk ;fn muds fouk'k ds
dkj.k fu;fU=r u fd;s x;s rks mudh mÙkjthfork (Survival) lekIr gks
ldrh gS] ladVkiUu tkfr;k¡ ;k oxZd dh Js.kh esa vkrs gSaA budh la[;k ,oa
vkokl bruk de gks pqdk gks fd os yqIrizk; gks x;s gksaA Hkkjr esa lokZf/kd
ladVkiUu tkfr;k¡ gSa & ,dfla?kh xsaMk (Greater one horned Rhinoceros),
uhyfxfj Vkgj (Nilgiri Tahr), caxky Vkbxj (Bengal tiger), ,f'k;kfVd 'ksj
(Asiatic lion), CySd cd (Black buck), flagiqPNh eSdkd (Lion tailed
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Macaque) rFkk Luks ysiMZ (Snow leopard)A Hkkjr esa ik;h tkus okyh vU;
ladVkiUu tkfr;k¡ gSa& Hkkjrh; gkFkh (Indian elephant), xkSj (Gaur),
frCcrh ,aVhyksi (Tibetan Antelope), xaxk unh MkWyfQu (Ganga River
Dolphin), xzsV Hkkjrh; cLVMZ (Great Indian bustard) rFkk taxyh mYyw
(Forest owlet)A

¼2½ vfrlaosnu'khy tkfr;k¡ ;k oxZd (Vulnerable Species or
Taxa) & os tkfr;k¡ vFkok oxZd ftUgsa nq"izHkkfor djus okys dkjd ;fn tkjh
jgs rks os ladVkiUu Js.kh esa izos'k dj ldrs gSa] vfrlaosnu'khy Js.kh ds
vUrxZr vkrs gSa( tSls& dsdM+kHk{kh cUnj (Crab-eating macaque), lqugjk yaxwj
(Golden langur), jDr Qsts.V (Blood pheasant) vkfnA

¼3½ fojy tkfr;k¡ ;k oxZd (Rare Species or Taxa) & os tkfr;k¡
vFkok oxZd ftudh dsoy dqN gh NksVh&NksVh thola[;k nwj&nwj QSyh gqbZ gksa
rFkk fdlh Hkh le; vfrlaosnu'khy ;k ladVkiUu gks ldrh gksa] fojy Js.kh ds
vUrxZr vkrh gSa( tSls& Hkkjrh; v.MHk{kh liZ (Indian egg-eating snake),
Hkkjrh; 'kcy /kus'k (Indian pied hornbill), lqugjh fcYyh (Golden cat) rFkk
fgeky;h lsgh (Himalayan porcupine)A

¼4½ ladVxzLr tkfr;k¡ ;k oxZd (Threatened Species or Taxa) &
os tkfr;k¡ vFkok oxZd ftudk fd i`Foh ij vfLrRo euq"; }kjk buds
okl&LFkkuksa vFkok Lo;a buds lnL;ksa ds O;kid fouk'k ds dkj.k vfuf'pr gks
x;k gks vFkkZr~ tks ladVkiUu] laosnu'khy vFkok fojy Js.kh ds vUrxZr j[ks
x;s gksa] bl Js.kh esa vkrs gSaA

¼5½ ladVeqDr tkfr;k¡ ;k oxZd (Out of danger Species or Taxa) &
mi;ZqDr esa ls fdlh Hkh Js.kh ds vUrxZr j[kh x;h tkfr;k¡ ;k oxZd tks vc
izHkkoh laj{k.k ds dkj.k lqjf{kr ;k ladVeqDr gks x;h gksaA

¼6½ e/;orhZ tkfr;k¡ ;k oxZd (Intermediate Species or Taxa) & ,slh
tkfr;k¡ ;k oxZd ftuds izFke rhu esa ls fdlh ,d Js.kh esa vkus dk la'k; gks
ijUrq muds fo"k; esa viw.kZ tkudkjh miyC/k gks] bl Js.kh ds vUrxZr vkrs
gSa( tSls& gkWx cStj (Hog badger), Hkkjrh; iSaxksfyu (Indian pangolin) vkfnA

Hkkjr esa oU; izkf.k;ksa dh ladVxzLr tkfr;k¡
(Threatened Species of Wild Life in India)

izÑfr ,oa izkÑfrd lalk/kuksa ds laj{k.k ds vUrjkZ"Vªh; la?k ;k vkbZ- ;w- lh- ,u-
(International Union for Conservation of Nature and Natural Resources or
IUCN) dh yky vk¡dM+k iqLrd (Red Data Book) ds vuqlkj Hkkjr esa bl
le; 137 iztkfr;k¡ ladVxzLr voLFkk esa gSa ftuesa 81 iztkfr;k¡ Lrfu;ksa
(Mammals) dh] 38 iztkfr;k¡ if{k;ksa (Birds) dh rFkk 18 iztkfr;k¡ mHk;pjksa
(Amphibians) rFkk ljhl`iksa (Reptiles) dh gSaA blds vfrfjDr vusd
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vd'ks#dh izk.kh Hkh ladVxzLr voLFkk esa gSaA lokZf/kd ladVxzLr izkf.k;ksa ftuds
foyksiu dh vk'kadk gS dh lwph lkj.kh 3-1 esa nh tk jgh gS&

lkj.kh Ø- 3-1% Hkkjr ds ladVxzLr oU; tUrq

(a) Lruh (Mammals)
1- Hkkjky (Bharal), vksfol uSgwjk (Ovis nahura)
2- fclu ;k xkSj ;k feFkqj] ckWl xkSjl (Bos gaurus)
3- Ñ".k lkj ;k dkyk gfj.k (Black buck), ,UVhyksi lfoZdSizk (Antelope

cervicapra)
4- Vksih/kkjh yaxwj] izsLckbfVl ikbyh,Vl (Presbytis pileatus)
5- dSjkdy (Caracal), Qsfyl dSjkdy (Felis caracal)
6- fpadkjk (Chinkara) ;k Hkkjrh; xtsy (Indian gazelle), xtsyk xtsyk csusVh

(Gazella gazella bennetti)
7- phry] ,sfDll ,sfDll (Axis axis)
8- yefpÙkk rsanqvk (Clouded leopard), fuvksQsfyl uscwykslk (Neofelis

nebulosa)
9- dsdM+k&Hk{kh eSdkd] eSdkdk vkbjl vEczkslk (Macaca irus umbrosa)
10- pkSfla?kk ckjgflaxk (4-horned antelope), VsVªklsjl DokMªhdkWfuZl (Tetracerus

quadricornis)
11- xaxk MkWfYQu] IySVsfuLVk xSUtsfVdk (Platanista gangetica)
12- c`gr fxygfj;k¡] jSVqQk eSØkmjk (Ratufa macroura), jS] bf.Mdk (R. indica)

jS- ckbdyj (R. bicolor)
13- Lo.kkZHk (Golden) fcYyh] Qsfyl Vsfeadh (Felis temmincki)
14- Lo.kkZHk yaxwj] izsLckbfVl xhvkbZ (Presbytis geei)
15- fgeky;h dkyk Hkkyw] lsysukdZVksl fVcSVSul (Selenarctos tibetanus)
16- fgeky;h Hkwjk Hkkyw] vlZl vkdZVksl (Ursus arctos)
17- fgeky;h f'k[kjghu lsgh] fgfLVªDl gkstlksuh (Hystrix hodgsoni)
18- fgeky;h Vgj (Tahr), gsfeVªSxl tsEysghdl (Hemitragus jemlahicus)
19- n`<+ykseh 'k'kd (Hispid hare), dSizksySxl fgfLiMl (Caprolagus hispidus)
20- gqyqd ;k fxCcu] gkbykscsVªht gqyqd (Hylobates hoolock)
21- ydM+cX?kk ;k gkbZuk] gkbZuk gkbZuk (Hyaena hyaena)
22- Hkkjrh; gkFkh] ,fyQSl eSfDlel (Elephas maximus)
23- Hkkjrh; flag] iSUFksjk fyvks iflZdk (Panthera leo persica)
24- Hkkjrh; iSaxksfyu] eSful ØSfldkWMsVk (Manis crassicaudata)
25- Hkkjrh; taxyh x/kk] bZDol gsfevksul [kj (Equus hemionus khur)
26- Hkkjrh; HksfM+;k] dSful ywil (Canis lupus)
27- d'ehjh egke`x (Stag) ;k gaxqy (Hangul), loZl ,fyQl gSaxyw (Cervus

elephus hanglu)
28- rsanqvk ;k isUFkj] iSUFksjk ikMZl (Panthera pardus)
29- y?kq ;k yky iaMk] ,Y;qjl ¶;wytsal (Ailurus fulgens)
30- flagiqPNh eSdkd] eSdkdk lkbysul (Macaca silenus)
31- yksfjl (Loris)] yksfjl VkfMZxzsMl (Loris tardigradus)



oU; tho ,oa i;kZoj.k

fVIi.kh

260
Lo-vf/kxe
ikB~; lkexzh

32- eykckj flosV (Civet), foosjk esxSlikbyk (Viverra megaspila)
33- dLrwjh e`x] eksLdl eksfLdQsjl (Moschus moschiferus)
34- uhyxk;] ckslsysQl VªsxksdSesyl (Boselaphus tragocamelus)
35- uhyfxjh yaxwj] izsLckbfVl tksguh (Presbytis johni)
36- uhyfxjh Vgj] gsfeVªSxl gkbyksfØul (Hemitragus hylocrinus)
37- Ånfcyko (Otters), yVªk yVªk (Lutra lutra), y- ilZfiflySVk (L.

perspicillata), ,svksfuDl flusfjvj (Aonyx cinerea)
38- lqvj&iqPNk eSdkd] eSdkdk usesfLVªuk (Macaca nemestrina)
39- {kqnz lqdj (Pigmy hog), ll lYoSfu;l (Sus sulvanius)
40- yky ykseM+h] oYiht oYiht (Vulpes vulpes)
41- xSaMk] jkbuksfljl ;wfudkWfuZl (Rhinoceros unicornis)
42- lkaHkj] loZl ;wuhdyj (Cervus unicolor)
43- LyksFk Hkkyw] esylZl vflZul (Melursus ursinus)
44- fge rsanqvk] iSUFksjk vfUl;k (Panthera uncia)
45- vuwih e`x (Swamp deer) ;k xksaM] loZl Mwoklsyh (Cervus duvauceli), lHkh

tkfr;k¡
46- frCcrh ykseM+h] oYiht QsfjysVl (Vulpes ferrilatus)
47- frCcrh taxyh x/kk] bZDol gsfevksul fdvkax (Equus hemionus kiang)
48- ck?k (Tiger), iSUFksjk Vkbfxzl (Panthera tigris)
49- taxyh HkSal] cqcSyl cqcSfyl (Bubalus bubalis)
50- taxyh dqÙkk ;k <ksyh (Dhole), D;wvkWu ,sYikbul (Cuon alpinus)
51- oU; lwvj] ll LØksQk (Sus scrofa)
52- oU; ;kd] ckWl xzfu,Ul (Bos grunniens)

(b) mHk;pj (Amphibia)
1- fgeky;h U;wV ;k lSykeSaMj] VkbyksVªkbVkWu oSjsudksll (Tylotriton

varrencosus)
2- VksM (Bufo)

(c) ljhl`i (Reptiles)
1- Tokjuneq[kh (Estuarine) exj] ØksdksMkbyl iksjksll (Crocodilus porosus)
2- ?kfM+;ky] xSfo,fyl xSatsfVdl (Gavialis gangeticus)
3- pfeZy dweZ (Leathery turtle), MeksZdhfyl dksfj,flvk (Dermochelys

coriacea)
4- dPN (Marsh) exj] ØksdksMkbyl iSywfLVªl (Crocodilus palustris)
5- ekWuhVj fNidfy;k¡] oSjsul fxzlh;l (Varanus griseus), oS- csaxkysafll (V.

bengalensis), oS- ¶ysoslsal (V. flavescens), oS- lkYosVj (V. salvatar), oS-
usC;wyksll (V. nebulosus)

6- vtxj (Pythons), ikbFku eksyqjl (Python molurus), ik- jsfVdqysVl (P.
reticulatus)

(d) i{kh (Birds)
1- ph;j QstsUV] dSfVª;l okfydkbZ (Catreus wallichii)
2- c`gn~ Hkkjrh; gqduk (Bustard), dksfjvksfVl ukbfxzlSIl (Choriotis nigriceps)
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3- c`gn~ Hkkjrh; /kus'k (Hornbill), C;wlsjkWl ckbdkWfuZl (Buceros bicornis)
4- tMZu dk f{kizpyk (Jerdon's courser), dlksZfj;l ckbVksjDoSVl (Cursorius

bitorquatus)
5- cM+s ckt (Falcons), QSYdks isfjfxzul (Falco perigrinus), QS- ckbvkfeZdl

(F. biarmicus)
6- ioZrh; cVsj (Quail), vksiSfl;k lqijflfyvkslk (Oppassia supercilliosa)
7- eksj (Peafowl), iSoks fØLVsVl (Pavo cristatus)
8- xqykch&flj okyh cÙk[k] jksMksuslk dSfjvksfQysflvk (Rhodonessa

caryophyllacea)
9- lkbcsfj;kbZ lQsn lkjl (Crane), xzl Y;wdkstsjSul (Grus leucogeranus)
10- VSªxksiSu QstsUV~l VSªxksiSu Lih'kht (Tragopan species)

(e) lc tkfr;ksa ds jatdghu vkSj Ñ".k izk.kh
(Albino and Melanic Individuals of all Species)

3-4 oU; thou laj{k.k (Wild Life Conservation)

oU; thou i;kZoj.k ds vfuok;Z vax gSaA thou rFkk i;kZoj.k ds e/; lUrqyu
dks cuk;s j[kus ds fy, oU; thou dk vfLrRo esa jguk furkUr vko';d gSA
fdUrq fleVrs izkÑfrd ifjos'k] voS/k f'kdkj] rhoz vkS|ksxhdj.k] Qj] [kky] ekal
gÏh] nk¡r vkfn dh jk"Vªh;] vUrjkZ"Vªh; rLdjh vkfn ds pyrs vkt oU;
izkf.k;ksa ds le{k vfLrRo dk [krjk mRiUu gks pqdk gSA fo'o lfgr Hkkjr esa Hkh
oU; thoksa dh dbZ iztkfr;k¡ ;k rks foyqIr gks pqdh gSa ;k fQj foyqIr gksus ds
dxkj ij gSaA ;gh dkj.k gS fd vkt oU; thou ds laj{k.k ds fy;s jk"Vªh; ,oa
vUrjkZ"Vªh; Lrj ij vjktdh; ,oa jktdh; laxBuksa }kjk vusdkusd iz;kl fd;s
tk jgs gSaA

laj{k.k dk vFkZ gS lqjf{kr cuk;s j[kuk vFkkZr~ fdlh oLrq dks {kfr vFkok
u"V gksus ls cpk;s j[kukA izÑfr ,oa izkÑfrd lalk/kuksa (Nature and natural
resources) ds lUnHkZ esa laj{k.k dk vk'k; lEiw.kZ thoe.My ds laj{k.k ls gS
rkfd bu lalk/kuksa dks uqdlku igq¡pk;s fcuk] ih<+h&nj&ih<+h ekuo dY;k.k gsrq
blls vf/kdre ykHk vftZr fd;k tk ldsA

laj{k.k dh ;kstuk (Conservation Strategy)

fofHkUu ns'kksa ds laj{k.k fo'ks"kKksa ds vUrjkZ"Vªh; vf/kos'ku esa laj{k.k dh ,d
O;kid ;kstuk cukbZ x;h ftlds fØ;kUo;u gsrq vxzfyf[kr dne mBkus gsrq
vke lgefr cuh&

¼1½ oU; thou dk laj{k.k izkÑfrd vkokl LFkyksa ¼LoLFkkus½ esa gh ugha
vfirq tUrq'kkykvksa (Zoological parks) rFkk ouLifr m|kuksa (Botanical
gardens) esa LFkkfir Ñf=e vkokl LFkyksa ¼cfg%LFkkus½ esa Hkh fd;k tkuk pkfg,A
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¼2½ lHkh izdkj dh ladVxzLr tho&tkfr;ksa ds laj{k.k ds iz;kl gksus
pkfg, ijUrq ,slh tho&tkfr;ksa dksa ojh;rk nsuh pkfg, tks vius oxhZdj.k
lewg ¼Js.kh] dqy] x.k] oxZ vkfn½ ds vdsys izfrfuf/k gksa rFkk laj{k.k ds fy,
loZizFke ladVkiUu (Endangered), fQj vlqjf{kr (Vulnerable), rFkk fQj
fojy (Rare) tkfr;ksa ij /;ku fn;k tkuk pkfg,A

¼3½ laj{k.k ds fy;s izkFkfedrk,¡ fu/kkZfjr djrs le; tkfr ds vkfFkZd
egRo dks Hkh /;ku esa j[kuk pkfg,A

¼4½ gekjs ?kjsyw i'kqvksa vkSj ykHknk;d ikniksa ls feyrh&tqyrh lHkh
taxyh tkfr;ksa dk laj{k.k gksuk pkfg, rkfd ;s tkfr;k¡ vko';drk iM+us ij
ykHknk;d tkfr;ksa dh mUur iztkfr;ksa dks fodflr djus esa thuh cSad (Gene
bank) ds :i esa dke vk ldsaA

¼5½ laj{k.k ;kstuk fdlh Hkh izkÑfrd {ks= dh ,d ;k ,d ls vf/kd
pqfuUnk tho&tkfr;ksa ds fy;s u gksdj {ks= ds lEiw.kZ ikfjfLFkfrd rU= ds fy,
gksuh pkfg,A buds vfrfjDr vUrjkZ"Vªh; Lrj ij egRo j[kus okys ikfjfLFkfrd
rU=ksa dks izkFkfedrk ds vk/kkj ij laj{k.k iznku djuk pkfg,A mnkgj.k ds rkSj
ij vkLVªsfy;k ds ikfjfLFkfrd rU= dks laj{k.k ls lEcfU/kr izkFkfedrk blfy,
nsuh pkfg, D;ksafd izksVksFkhfj;k (Protoheria) ,oa esVkFkhfj;k (Metatheria) Lruh
blh ns'k esa gSaA

¼6½ mu izkÑfrd {ks=ksa dk Hkh laj{k.k gksuk pkfg, tks izoklh tUrqvksa ds
ekxksZa esa vkrs gSaA izoklh tUrqvksa ds fHkUu&fHkUu ns'kksa esa fLFkr vkokl LFkyksa gsrq
vUrjkZ"Vªh; Lrj ij lfEefyr iz;kl fd;s tkus pkfg,A

¼7½ lHkh izdkj ds laj{k.k {ks=ksa ds leLr vtSfod dkjdksa( tSls&ty]
ok;q] izdk'k] e`nk vkfn ij Hkh lEiw.kZ /;ku fn;k tkuk pkfg,A

¼8½ ;g Hkh /;ku esa j[kk tkuk pkfg, fd dgha ikni rFkk izkf.k mRiknksa
ds fy, ikfjfLFkfrd rU= ds nksgu dh nj buds uohdj.k dh nj ls vf/kd rks
ugha gSaA ;fn vfrnksgu (Overexploitation) gks rks bls dBksj n.M
izfØ;kvksa }kjk jksdk tkuk pkfg,A blds vfrfjDr leLr ikni ,oa tUrq
mRiknksa ds vUrjkZ"Vªh; O;olk; vUrjkZ"Vªh; fu;eksa ds vUrxZr gksus pkfg,A

¼9½ leLr izkÑfrd vkokl LFkyksa dks vkjf{kr {ks= ?kksf"kr djds budh
lqj{kk gsrq dBksj fu;e cukus pkfg,A

¼10½ oU; tUrqvksa ds f'kdkj ij lkekU;r;k izfrcU/k gksuk pkfg, vkSj
voS/k f'kdkj (Poaching) ds fy, dBksj n.M dk izko/kku gksuk pkfg,A

¼11½ thoue.My ds fouk'k ls gksus okys lEHkkfor ladVksa ,oa laj{k.k ls
gksus okys ykHkksa dks vke tuekul rd igq¡pkus ds fy, O;kid dk;ZØe pykus
pkfg,A
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¼12½ jk"Vªh; rFkk vUrjkZ"Vªh; Lrj ij cukbZ x;h laj{k.k ;kstukvksa ds
fØ;kUo;u] fu;U=.k ,oa fu;eu ds fy, mi;qDr lfefr;ksa ,oa laxBuksa dh
LFkkiuk gksuh pkfg,A

3-5 Hkkjr esa oU; thou dk laj{k.k
(Conservation of Wild Life in India)

vaxzsth 'kklu us vius 'kklu dky esa oU; thou ds fy, dqN ljdkjh
vf/kfu;e cuk;s( tSls&enzkl okbYM ,yhQSUV fiztosZ'ku ,DV] 1873 (Madras
Wild Elephant Preservation Act, 1873), vkWy bf.M;k ,yhQSUV
fiztosZ'ku ,DV] 1879 (All India Elephant Preservation Act, 1879), n okbYM
cMZ~l ,.M ,fueYl izksVsD'ku ,DV] 1912 (The Wild Birds and Animals
Protection Act, 1912), rFkk caxky jkbukslsjkWl fiztosZ'ku ,DV] 1932 (Bengal
Rhinoceros Preservation Act, 1932), vkfn] ijUrq bl fn'kk esa egRoiw.kZ dne
LorU=rk izkfIr ds ckn Hkkjr ljdkj }kjk mBk;s x;sA lu~ 1949 esa dsUnz
ljdkj us ns'k ds oU; thou lalk/kuksa ds laj{k.k gsrq ljdkj dks mi;qDr
lq>ko nsus ds fy, oU; thou dsUnzh; ifj"kn~ (Central Board for Wild Life)
dk xBu fd;k ftls 1952 esa oU; thou Hkkjrh; ifj"kn~ (Indian Board for
Wild Life) ;k IBWL ds uke ls tkuk tkus yxkA blds i'pkr~ dsUnz ljdkj
us 1972 esa oU; thou ¼laj{k.k½ vf/kfu;e [Wild Life (Protection) Act, 1972]
cuk;k ftls 1991 esa ,d ckj la'kksf/kr fd;k x;kA bl vf/kfu;e }kjk ljdkj
us oU; thou ds oS/kkfud laj{k.k] vH;kj.;ksa ds jk"Vªh;dj.k] jk"Vªh; m|kuksa ,oa
izkf.kfogkjksa dh LFkkiuk vkSj oU; tUrqvksa dk pksjh ls f'kdkj djus okyksa dks
dBksj n.M nsus ds vf/kdkj izkIr fd;sA 'kklu us Hkkjrh; lafo/kku esa
c;kyhlok¡ la'kks/ku (42nd amendment in Indian Constitution) djds oU;
thou ds laj{k.k ,oa taxyksa ds vf/kxzg.k lEcU/kh vf/kdkj izkIr fd;sA lu~
1980 esa ou ¼laj{k.k½ fo/ks;d [Forest (Conservation) Bill, 1980] }kjk dsUnzh;
ljdkj dh vuqefr ds fcuk fdlh Hkh taxy dk fdlh Hkh dk;Z ds fy, fouk'k
djuk izfrcfU/kr fd;kA

blh izdkj ns'k esa ik;s tkus okys yxHkx 29000 gkfFk;ksa dh thola[;k
dks lqjf{kr j[kus ds mÌs'; ls ou ,oa i;kZoj.k eU=ky; us vDVwcj 2010 esa
vf/klwpuk tkjh dj gkfFk;ksa dks jk"Vªh; /kjksgj (National heritage) ?kksf"kr
fd;kA

jk"Vªh; Lrj ij mBk;s x;s bu dneksa ds lkFk&lkFk gekjs ns'k esa
fuEufyf[kr ljdkjh ,oa xSj&ljdkjh laxBu Hkh oU; thou laj{k.k
fØ;k&dykiksa esa lfØ;rk ls Hkkxhnkjh dj jgs gSaA izeq[k laxBuksa ds uke uhps
fn;s tk jgs gSa&
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(A) vUrjkZ"Vªh; laLFkk,¡ (International Organisation)

¼1½ izÑfr ,oa izkÑfrd lalk/kuksa ds laj{k.k ds fy, vUrjkZ"Vªh;
la?k (International Union for the Conservation of Nature and Natural
Resources) ;k IUCN & bl laLFkk dh LFkkiuk fLoV~tjyS.M ds ekWxsZt
(Morges) esa 1948 esa dh x;hA ;g laLFkk yky vk¡dM+k iqLrd (Red Data
Book) fudkyrh gS tks mu tkfr;ksa ds fo"k; esa lwpuk,¡ nsrh gS tks fojy
vFkok ladVkiUu gksaA

¼2½ fo'o oU; thou dks"k (World Wild Life Fund) ;k WWF &
loZizFke 1961 esa bldh LFkkiuk fLoV~tjyS.M ds ekWxsZt (Morges) esa gqbZA
lEiw.kZ fo'o esa oU; thou laj{k.k dh xfrfof/k;ksa ds fy, fuf/k (Funds) dk
laxzg ,oa forj.k djuk bldk izeq[k mÌs'; gSA lu~ 1969 esa bl dks"k dh
LFkkiuk Hkkjr ds eqEcbZ 'kgj esa Hkh gqbZA blh o"kZ bl laLFkk dh lgk;rk ls
Hkkjr eas ^ck?k laj{k.k ifj;kstuk* (Project Tiger) dk 'kqHkkjEHk fd;k x;kA

(B) jk"Vªh; laLFkk,¡ (National Organisations)

(a) xSj&ljdkjh laLFkk,¡ (Non-government Organisations)&

¼1½ ckWEcs uspqjy fgLVªh lkslkbVh (Bombay Natural History
Society) ;k BNHS & bldh LFkkiuk 1883 esa eqEcbZ ds lkr fuokfl;ksa }kjk
dh x;hA ;g lkslkbVh Hkkjr] E;kaekj rFkk Jhyadk ds ikni&tkr ,oa izkf.ktkr
ds laxzg ,oa vUos"k.k rFkk 'kSf{kd lwpukvksa ls lEcfU/kr fØ;k&dykiksa dk
fu"iknu djrh gSA ;g lkslkbVh ,d if=dk Hkh fudkyrh gSA

¼2½ Hkkjrh; oU; thou ifjj{k.k lkslkbVh (Wild Life
Preservation Society of India) ;kWPSI & ;g lkslkbVh nsgjknwu esa 1958
esa LFkkfir dh xbZA ;g vusd 'kS{kf.kd ,oa vUos"k.k lEcfU/kr fØ;k&dykiksa ds
lkFk ^phry* (Cheetal) uked f}Hkk"kh =Sekfld if=dk Hkh fudkyrh gSA

(b) ljdkjh laLFkk,¡ (Government Organisations) &

¼1½ twyksftdy losZ vkWQ bf.M;k (Zoological Survey of India) ;k
ZSI & ;g laLFkk 1916 esa dksydkrk esa LFkkfir dh x;hA bldk mÌs'; Hkkjrh;
izkf.ktkr dk losZ{k.k (Survey), i;Zos{k.k (Exploration) ,oa vuqla/kku
(Research) djuk gSA ofxZdh; v/;;u] ladVkiUu tkfr;ksa dh vofLFkfr dk
losZ{k.k ,oa ifj.kkekas dks 'kks/k if=dkvksa rFkk Hkkjr dh tUrq lEink (Fauna of
India) ds :Ik esa izdk'ku bldh izeq[k xfrfof/k;ksa esa lfEefyr gSaA lEiw.kZ Hkkjr
esa bldh 36 'kk[kk,¡ dk;Z dj jgh gSaA

¼2½ Hkkjrh; oU; thou ifj"kn~ (Indian Board of Wild Life) ;k
IBWL & loZizFke 1949 esa dsUnzh; oU; thou ifj"kn~ (Central Board of
Wild Life) ds uke ls bldh LFkkiuk ijke'kZnk=h lfefr ds :Ik esa gqbZA fQj
lu~ 1952 esas bldk uke ifjofrZr djds Hkkjrh; oU; thou ifj"kn~ dj fn;k
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x;kA bl ifj"kn~ us 1972 esa oU; thou ¼j{k.k½ vf/kfu;e [Wild Life
(Protection) Act] cuk;k ftls lHkh jkT;ksa esa fØ;kfUor fd;k x;kA blh dk
la'kks/ku 1991 esa lafo/kku ds 44osa vf/kfu;e ds :Ik esa [Wild Life (Protection)
Amendment Bill, 1991 Promulgated as 44th act of 1991] ykxw fd;k x;kA

lu~ 2003 eas ljdkj us oU; thou ¼j{k.k½ vf/kfu;e 1972 dks ,d ckj
fQj ls la'kksf/kr djrs gq, Hkkjrh; oU; thou ifj"kn~ (IBWL) dks laoS/kkfud
ntkZ iznku fd;k rFkk bldk uke jk"Vªh; oU; thou ifj"kn~ (National Board
for Wild Life) dj fn;kA

¼3½ Hkkjr dk oU; thou laLFkku (Wild Life Institute of
India) ;k WII & bl laLFkku dh LFkkiuk Hkkjr ljdkj ds ou ,oa Ik;kZoj.k
eU=ky; us 1982 esa nsgjknwu esa dhA oU; thou ds {ks= esa 'kks/k djuk laLFkku
dh izeq[k xfrfof/k;k¡ gSaA ;g laLFkk Hkkjr esa oU; thou foKku dks fodflr
djus rFkk blds mi;ksx vkfFkZd ,oa lkekftd lkaLÑfrd i`"BHkwfe ds vuqlkj
djus dk y{; j[krh gSA ;g laLFkk jk"Vªh; oU; thou lwpuk rU= ds fy,
vk¡dM+ksa dk vk/kkj Hkh rS;kj djrh gSA ;g laj{k.k vfHkeq[khdj.k ikB~;Øe
pykus ds lkFk&lkFk ljdkj ,oa futh laLFkkvksa dks ijke'kZ lsok,¡ miyC/k
djkrh gSA

3-6 oU; thou laj{k.k dk izcU/ku
(Wild Life Conservation Management)

ljdkj }kjk ykxw fd;s x;s fu;eksa ,oa vf/kfu;eksa }kjk oU; thou laj{k.k rc
rd iw.kZ :Ik ls izHkkoh ugha gksxk tc rd fd izR;sd ukxfjd oU; izkf.k;ksa dh
j{kk ds egRo dks ugha le>sxk vkSj muds izfr ekuoh; ǹf"Vdks.k ugha
viuk;sxkA oU; thou laj{k.k ds fy, fuEufyf[kr mik; viuk;s tk jgs gSa&

(A) oU; thou dk cfg%LFkkus laj{k.k
(Ex situ Conservation of Wild Life)

bl izdkj dk laj{k.k ,sls oU; tUrqvksa ds fy, fd;k tkrk gS tks vR;kf/kd
ladVkiUu fLFkfr esa gksA ,sls oU; tUrqvksa dh tkfr;ksa ds fy, iquokZl dsUnzksa
(Rehabilitation centres) dh LFkkiuk dh tkrh gS tgk¡ mudks j[kdj lHkh
izdkj ls laj{k.k iznku fd;k tkrk gSA jk"Vªh; oU; thou dk;Z ;kstuk] 1983
(National Wild Life Action Plan, 1983) ds vuqlkj ,sls iquokZl dsUnzksa dh
fuEufyf[kr xfrfof/k;k¡ gksrh gSa&

(i) lajf{kr dh tkus okyh iztkfr ds dqN lnL;ksa dks muds izkÑfrd vkokl
LFkyksa ls idM+dj iquokZl dsUnzksa ij ykuk]

(ii) bu lnL;ksa ds Hkj.k (Feeding), iztuu (Breeding) vkfn LoHkkoksa dk
O;kid v/;;u djuk]
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(iii) bu lnL;ksa ds cUnh voLFkk esa iztuu (Captive breeding) gsrq dsUnz ij
lHkh izdkj dh lqfo/kk,¡ miyC/k djkuk] rFkk

(iv) iztuu ds ifj.kkeLo:Ik mRiUu ;qok lUrkuksa dks okil muds izkÑfrd
vkokl LFkyksa rd igq¡pkukA

ns'k ds vusd LFkkuksa ij bl izdkj ds iquokZl dsUnzksa dh LFkkiuk dh x;h
gS( tSls&mÙkj izns'k esa y[kuÅ ds fudV dqdjSy (Kukrail) esa tgk¡ dqjax
(Black buck), fpadkjk (Gazelle), ckjgfla?kk (Swamp deer), dNq, (Turtles)
rFkk exjePN (Crocodiles) j[ks x;s gSaA blh izdkj mÙkjkapy esa peksyh
(Chamoli) ds fudV dUpwyk [kjd (Kanchula Kharak) esa dLrwjh e`xksa
(Musk deer) ds fy, ,d iquokZl dsUnz dh LFkkiuk dh x;h gSA

(B) oU; thou dk LoLFkkus laj{k.k
(In situ Conservation of Wild Life)

LoLFkkus laj{k.k oU; tUrqvksa ds izkÑfrd vkokl esa fd;k tkrk gS vr% bl
izdkj ds laj{k.k ds fy, izkÑfrd ouksa] pjkxkgksa] eSnkuksa] ufn;ksa] >hyksa vkfn dk
Hkh laj{k.k vko';d gksrk gSA blds fy, bu izkÑfrd vkokl LFkkuksa dks fuf"k)
{ks= (Prohibited area) ?kksf"kr dj fn;k tkrk gSA fu"ks/k dh lhek ds vuqlkj
bu {ks=ksa dks rhu izdkjksa esa ck¡Vk x;k gS&

¼1½ jk"Vªh; m|ku (National Parks),

¼2½ vHk;kj.; (Sanctuaries),

¼3½ thoe.My vkjf{kr {ks= (Biosphere Reserves)A

¼1½ jk"Vªh; m|ku (National Parks) & jk"Vªh; m|ku oU; thou ,oa
ikfjfLFkfrd rU= nksuksa ds laj{k.k ds fy, lqfuf'pr gksrs gSa vr% buesa f'kdkj
djuk ,oa i'kq pjkuk iw.kZ:is.k oftZr gksrk gS rFkk buesa O;fDrxr LokfeRo ds
vf/kdkj ugha fn;s tkrsA budh LFkkiuk ,oa fu;U=.k dsUnz ljdkj ds vUrxZr
gksrk gS ijUrq budh O;oLFkk lEcfU/kr jkT; ljdkj ds v/khu gksrh gSA Hkkjr esa
dqy 99 jk"Vªh; m|ku gSa tks yxHkx 37]530-76 oxZ fdeh {ks= esa QSys gq, gSa
vFkkZr~ ;s ns'k ds dqy HkkSxksfyd {ks= dk yxHkx 1-14 izfr'kr Hkkx ?ksjs gq, gSaA

¼2½ vHk;kj.; (Sanctuaries) & vHk;kj.;ksa dk mÌs'; dsoy oU;
thou dk laj{k.k gksrk gSA vr% buesa O;fDrxr LokfeRo] ydM+h dkVus] i'kqvksa
dks pjkus vkfn dh vuqefr bl izfrcU/k ds lkFk nh tkrh gS fd bu
fØ;k&dykiksa ls oU; izk.kh izHkkfor u gksaA budh LFkkiuk ,oa fu;U=.k
lEcfU/kr jkT; ljdkj ds v/khu gksrh gSA Hkkjr esa yxHkx 489 vHk;kj.; gSa
ftudk {ks=Qy yxHkx 1]17]042-04 yk[k oxZ fdeh gS vFkkZr~ ;s ns'k ds dqy
HkkSxksfyd {ks= dk yxHkx 4-70 izfr'kr Hkkx ?ksjs gq, gSaA
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lkj.kh Ø- 3-2% Hkkjr ds dqN oU;&thou vHk;kj.;
(Wild Life Sanctuaries) rFkk jk"Vªh; m|ku (National Parks)

Ø- la- uke vkSj fLFkfr {ks=Qy
¼oxZ
fdeh½

ik;s tkus okys egRoiw.kZ tUrq

1- dkUgk jk"Vªh; m|ku]
e.Myk vkSj ckyk?kkV]
e/; izns'k

940 ck?k] iSUFkj] oU; 'kwdj] oU; dqÙkk]
xkSj] ckjgflaxk] lkaHkj] phry]
dkyk&e`x] uhy xk;] HkkSadus okyk
vkSj ew"kd e`xA

2- ukxktqZulkxj ¼b{okdk½
tUrq & fogkj] ftyk
xqUVwj] izdk'ke] duwZy
egcwcuxj] ukyxksaMk]
vkU/kz izns'k

3568 Ckk?k] rsanqvk] jhN] LykWFk Hkkyw]
uhyxk;] phry] lkaHkj] dkyk fgju]
xhnM+] ykseM+h] HksfM+;k exjA

3- iqyhdV ¼>hy½
tUrq&fogkj] ftyk uSyksj]
vkU/kz izns'k

500 ¶ysfeaxks] isfYdu] cÙk[k] Vhy] LVkWdZ]
lkjl] cxqykA

4- dkthjaxk jk"Vªh; m|ku]
f'kolkxj] ftyk tksjgkV]
vle

430 xSaMk] gkFkh] oU; HkSalk] xkSj] lkaHkj]
vuwih e`x] 'kwdj e`x] oU; 'kwdj]
ck?k] rsanqvk] fxCcu] vtxj] isyfdu
LVkWdZ] ¶ykfjduA

5- eukl tUrq&fogkj] ftyk
ckjisVk] vle

80 dkthjaxk ds lekuA lkFk gh oU;
dqÙkk] rsanqvk] Lof.kZe yaxwj] ty
ekWuhVj] fo'kky fprdcjk /kus'kA

6- gtkjhckx tUrq&fogkj]
gtkjhckx] fcgkj

186 ck?k] rsanqvk ydM+cX?kk] oU;
'kwdj( xkSj] lkaHkj] phry] uhyxk;]
eksjA

7- dSewj tUrq&fogkj]
jksgrkl] fcgkj

1342 ck?k] rsanqvk] fpadkjk lkaHkj] uhyxk;]
exjA

8- fxj jk"Vªh; m|ku]
lkxj& fxj] ftyk
twukx<+] xqtjkr

1412 ,f'k;kbZ flag] rsanqvk] /kkjhnkj
ydM+cX?kk] lkaHkj uhyxk;] phry]
pkSflaxk] fpadkjkA

9- lqYrkuiqj ¼>hy½ i{kh
fogkj] xqM+xk¡o] gfj;k.kk

1-2 oU; 'kwdj] exj] vtxj] gjk dcwrj]
lkjl Øsu] LikWV fcy] cÙk[ksa] xqykch
doph (Ruddy shell)A

10- nkfpxe tUrq&fogkj
Jhuxj] tEew vkSj d'ehj

89 fge rsanqvk] dkys vkSj cHkzq Hkkyw]
gaxqy] dLrwjh] e`x] lsjks (Serow)A

11- xksfoanlkxj i{kh fogkj]
fcykliqj] fgekpyizns'k

100 gald cÙk[ksa] jktgal] lkjlA

12- ckanhiqj jk"Vªh; m|ku]
ftyk eSlwj] dukZVd

874 gkFkh] ck?k] iSUFkj] oU; 'kwdj] oU;
dqÙkk] jhN] xkSj] HkkSadus okyk e`x]
pkSflaxk] lkaHkj] phry] ekykckj
fxygjh] gjk dcwrjA
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13- isfj;kj tUrq fogkj] ftyk
bMqDdh] dsjy

777 gkFkh] ck?k] iSUFkj] oU; 'kwdj] oU;
dqÙkk] LykWFk] jhN] xkSj] uhyxk;]
lkaHkj] HkkSadus okyk e`x] dkyk
uhyfxfj yaxwj] /kwlj /kus'k] cxqykA

14- isap jk"Vªh; m|ku] ukxiqj]
egkjk"Vª

257 ck?k] iSUFkj] LykWFk] jhN] xkSj] lkaHkj]
phry] uhyxk;] fpadkjk] HkkSadus
okyk e`x] eksjA

15- dhcqy ykltkvks jk"Vªh;
m|ku ¼rSjrk vuwi½]
ef.kiqj

35 FkkWfeu ;k Hkw&J`axkeh e`x (Cervus
eldi eldi)

16- fHkÙkjdfudk tUrq fogkj]
dVd] vksfM'kk

170 yo.k ty exj] rsanqvk] ydM+cX?kk]
phry] lkaHkj] fo'kky fxygjh] ty
ekWuhVj] ukxjkt] vtxj] LVkWdZ~l]
vkbfclA

17- fpYdk >hy i{kh fogkj]
ckykxk¡o] vksfM'kk

900 galkoj] isfydu] cxqyk] vkbfcl]
dkjeksjsUV] lkjl] cÙk[k] lSaMikbij]
djY;wA

18- flEyhiky tUrq fogkj]
cM+hikn] e;wjHkat] vksfM'kk

303 ck?k] rsanqvk] gkFkh] oU; 'kwdj] xkSj]
lkaHkj] ew"kd e`x] mÏ;u fxygjh]
exjA

19- lfjLdk ¼izkstsDV Vkbxj½]
vyoj] jktLFkku

195 ck?k] iSUFkj] oU; 'kwdj] ydM+cX?kk]
lkaHkj] fpadkjk] uhyxk;] pkSflaxk]
yaxwjA

20- dsoyknso ?kkuk i{kh
fogkj] Hkrjiqj] jktLFkku

29 lkbcsfj;kbZ lkjl] LVkWdZ~l] cxqys]
dkWjeksjsUV] pel papq] cxqyk]
vkbfcl] lkaHkj] phry] 'kwdj]
vtxjA

21- e#LFky jk"Vªh; m|ku]
tSlyesj] ckM+esj]
jktLFkku

3000 fo'kky Hkkjrh; gqduk] dkyk e`x]
fpadkjkA

22- dkWcsZV jk"Vªh; m|ku]
uSuhrky] mÙkjk[k.M

525 gkFkh] ck?k] iSUFkj] LykWFk] jhN] oU;
'kwdj] uhyxk;] lkaHkj] phry] exj]
vtxj] ukxjkt] eksj] rhrjA

23- eqnqeykbZ tUrq fogkj]
dks;EcVwj] rfeyukMq

958 gkFkh] ck?k] iSUFkj] LykWFk] jhN] oU;
dqÙkk] xkSj] phry] lkaHkjA

24- lqUnjcu ¼ck?k vkjf{kr
{ks=½ 24&ijxuk] if'pe
caxky

2585 ck?k] oU; 'kwdj] e`x] Tokjuneq[kh
exj] xax&lawlA

25- tynkikM+k tUrq&fogkj]
enkjhgkV] if'pe caxky

1555 xSaMk] gkFkh] ck?k] rsanqvk] xkSj] e`x]
lkaHkj] if{k;ksa ds izdkjA

26- ltuk[kkyh tUrq& fogkj]
24&ijxuk] if'pe caxky

362 ck?k] oU; 'kwdj] phry LVkWdZ~l]
dkjeksjsUV] cxqyk] vkbfcl] isfYdu]
fcVuZ] MkVZjA
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¼3½ thoe.My vkjf{kr {ks= (Biosphere Reserves) & lu~ 1971
esa ;wusLdks dh euq"; ,oa thoe.My ifj;kstuk (Man and Biosphere
Programme of UNESCO) ds vUrxZr ekuo dY;k.k gsrq thoe.My ds
laj{k.k dh nf̀"V ls thoe.My vkjf{kr {ks=ksa (Biosphere Reserves) dh
LFkkiuk dk 'kqHkkjEHk fd;k x;kA bl izdkj ds vkjf{kr {ks=ksa dks izcU/ku ds
vk'k; ls fuEufyf[kr rhu Hkkxkas esa foHkkftr fd;k tkrk gS&

(i) dsUnzh; {ks= (Central Zone) & ;g {ks= iw.kZr;k oftZr gksrk gSA bl
{ks= ds ikfjfLFkfrd rU= esa dksbZ Hkh O;o/kku ugha vkus fn;k tkrk gSA

(ii) izfrjks/kd {ks= (Buffer Zone) & e/;orhZ izfrjks/kd {ks= esa lhfer
ekuo fØ;k&dykiksa dh vuqefr gksrh gSA

(iii) ifjpkyu {ks= (Manipulation Zone) & ifj/kh; ifjpkyu {ks= esa
vusd izdkj ds ekuo fØ;k&dykiksa dh vuqefr gksrh gSA

bl izdkj ls ;g Li"V gS fd thoe.My vkjf{kr {ks=ksa dks vkn'kZ
izkÑfrd ifjfLFkfrd rU=ksa ds :Ik esa ekU;rk nh x;h gS ftldk mÌs'; oU;
izkf.k;ksa ds laj{k.k rd gh lhfer u gksdj oU; thou ds lEiw.kZ thuh cSad vkSj
fudVorhZ vkfnokfl;ksa dh lH;rk dk laj{k.k Hkh gksrk gSA

gekjs ns'k esa loZizFke 1986 esa uhyfxfj thoe.My dks vkjf{kr
{ks= ?kksf"kr fd;k x;k FkkA blds ckn 1988 esa uUnk nsoh thoe.My dks
vkjf{kr {ks= ?kksf"kr fd;k x;kA orZeku esa ns'k esa 18 thoe.My vkjf{kr {ks= gSa
¼lkj.kh 3-3½A

lkj.kh Ø- 3-3% Biosphere Reserves in Different States/U.T. of India

S.
No.

Biosphere
Reserve

(In km2) States/UT

1. Nilgiri 5520 (Core 1240 & Buffer 4280) Tamil Nadu,
Kerala and
Karnataka

2. Nanda Devi 5860.69 (Core 712.12, Buffer
5,148.570 & T. 546.34)

Uttarakhand

3. Nokrek 820 (Core 47.48 & Buffer 227.92,
Transition Zone 544.60)

Meghalaya

4. Great Nicobar 885 (Core 705 & Buffer 180) Andaman and
Nicobar

5. Gulf of Mannar 10,500 km2 Total Gulf area (Area
of Islands 5.55 km2)

Tamil Nadu

6. Manas 2837 (Core 391 & Buffer 2,446) Assam

7. Sunderbans 9630 (Core 1700 & Buffer 7900) West Bengal

8. Simlipal 4374 (Core 845, Buffer 2129 &
Transition 1400)

Orissa
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9. Dibru-Saikhowa 765 (Core 340 & Buffer 425) Assam

10. Dehang-Dibang 5111.50 (Core 4094.80 & Buffer
1016.70)

Arunachal
Pradesh

11. Pachmarhi 4926 Madhya Pradesh

12. Khangchendzon
ga

2619.92 (Core 1819.34 & Buffer
835.92)

Sikkim

13. Agasthyamalai 1828 Kerala

14. Achanakamar-
Amarkantak

3835.51 (Core 551.55 & Buffer
3283.86)

M.P. and
Chhattisgarh

15. Kachchh 12,454 km2 Gujarat

16. Cold Desert 7770 Himachal
Pradesh

17. Seshachalam
Hills

4755.997 Andhra Pradesh

18. Panna 2998.98 Madhya Pradesh

3-7 ladVkiUu iztkfr;ksa ds fy, fof'k"V ifj;kstuk,¡
(Special Projects for Endangered Species)

os tkfr;k¡ vFkok oxZd tks foyksiu ds dxkj ij gSa rFkk ;fn muds fouk'k ds
dkj.kksa ij fu;U=.k u LFkkfir fd;k tk ldk rks mudh mÙkjthfork (Survival)
lekIr gks ldrh gSa] ladVkiUu tkfr;k¡ (Endangered species) ;k oxZd dh
Js.kh ds vUrxZr vkrh gSaA budh la[;k ,oa vkokl bruh de gks pqdh gS fd ;s
yqIrizk; gks x;s gS( tSls&cCcj 'ksj] jkbukslsjkWl] Ckk?k vkfnA Hkkjro"kZ esa dqN
iztkfr;ksa ds vfuf'pr vfLrRo dks ns[krs gq, ljdkj us buds laj{k.k gsrq fo'ks"k
ifj;kstuk,¡ LFkkfir dh gSaA buesa ls fuEufyf[kr ifj;kstukvksa dk o.kZu ;gk¡
fd;k tk jgk gS&

¼1½ ck?k ifj;kstuk]

¼2½ fxj flag ifj;kstuk]

¼3½ exj ifj;kstuk]

¼4½ gkFkh ifj;kstuk]

¼5½ dLrwjh e`x ifj;kstukA

¼1½ ck?k ifj;kstuk (Project Tiger)

ck?k (Panthera tigris) dh rhoz nj ls ?kVrh gqbZ la[;k us lu~ 1972 esa 'kklu
dk /;ku viuh vksj vkdf"kZr fd;kA blh o"kZ ck?k dks jk"Vªh; i'kq ?kksf"kr djus
ds lkFk Ckk?kksa ds laj{k.k gsrq ,d fo'ks"k ck?k ifj;kstuk (Project Tiger) izkjEHk
dh x;hA ;g ifj;kstuk fo'o oU; thou dks"k (World Wild Life Fund) ds
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lg;ksx ls izkjEHk dh x;hA blds vUrxZr ljdkj us dqN jk"Vªh; m|kuksa ,oa
vHk;kj.;ksa dks oS/kkfud :i ls ck?k vkjf{kr {ks= ds :i esa ekU;rk nhA izR;sd
Ckk?k vkjf{kr {ks= esa ,d dsUnzh; {ks= rFkk dsUnzh; {ks= ds pkjksa vksj ,d
izfrjks/kd {ks= gksrk gSA ns'k esa dqy 49 ck?k ifj;kstuk {ks= gSa ftudh lwph
lkj.kh 3-4 esa nh x;h gSA

lkj.kh Ø- 3-4% Tiger Reserves of India

S.
No.

Name of Tiger Reserve State Area (in sq. km.)

Core Buffer Total

1. Nagarjunsagar Srisailam
TR (part)

Andhra
Pradesh

2595.72 700.592 3296.31

2. Namdapha TR Arunachal
Pradesh

1807.82 245 2052.82

3. Pakke TR Arunachal
Pradesh

683.45 515 1198.45

4. Manas TR Assam 840.04 2310.88 3150.92

5. Nameri TR Assam 200 144 344

6. Kaziranga TR Assam 625.58 548 173.58

7. Valmiki TR Bihar 598.45 300.93 899.38

8. Udanti-Sitanadi TR Chhattisgarh 851.09 991.45 1842.54

9. Achanakamar TR Chhattisgarh 626.195 287.822 914.017

10. Indravati TR Chhattisgarh 1258.37 1540.7 2799.07

11. Palamau TR Jharkhand 414.08 715.85 1129.93

12. Bandipur TR Karnataka 872.24 584.06 1456.3

13. Bhadra TR Karnataka 492.46 571.83 1064.29

14. Dandeli-Anshi TR Karnataka 814.884 282.63 1097.514

15. Nagarahole TR Karnataka 643.35 562.41 1205.76

16. Biligiri Ranganatha
Temple TR

Karnataka 359.1 215.72 574.82

17. Periyar TR Kerala 881 44 925

18. Parambikulam TR Kerala 390.89 252.772 643.662

19. Kanha TR Madhya
Pradesh

917.43 1134.361 2051.791

20. Pench TR Madhya
Pradesh

411.33 768.30225 1179.63225

21. Bandhavgarh TR Madhya
Pradesh

716.903 820.03509 1598.1

22. Panna TR Madhya
Pradesh

576.13 1021.97 1578.55

23. Satpura TR Madhya
Pradesh

1339.264 794.04397 2133.30797
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24. Sanjay-Dubri TR Madhya
Pradesh

812.571 861.931 1674.502

25. Melghat TR Maharashtra 1500.49 1268.03 2763.52

26. Tadoba-Andhari TR Maharashtra 625.82 1107.771 1727.5911

27. Pench TR Maharashtra 257.26 483.96 741.22

28. Sahyadri TR Maharashtra 600.12 565.45 1165.57

29. Nawegaon-Nagzira TR Maharashtra 653.674 – 653.674

30. Bor TR Maharashtra 138.12 – 138.12

31. Dampa TR Mizoram 500 488 988

32. Similipal TR Odisha 1194.75 1555.25 2750

33. Satkosia TR Odisha 523.61 440.26 963.87

34. Ranthambore TR Rajasthan 1113.364 297.9265 1411.291

35. Sariska TR Rajasthan 881.1124 332.23 1213.342

36. Mukandra Hills TR Rajasthan 417.17 342.82 759.99

37. Kalakad- Mundanthurai
TR

Tamil Nadu 895 706.542 1601.542

38. Mudumalai TR Tamil Nadu 321 367.59 688.59

39. Sathyamangalam TR Tamil Nadu 793.49 614.91 1408.4

40. Annamalai TR Tamil Nadu 958.59 521 1479.87

41. Kawal TR Telangana 893.23 1125 2019.12

42. Nagarjunsagar Srisailam
TR (Part)

Telangana 2166.37 445.0 261.39

43. Dudhwa Uttar
Pradesh

1093.79 1107.9848 2201.7748

44. Pilibhit Uttar
Pradesh

602.798 127.4518 730.2498

45. Amangarh (buffer of
Corbett Tiger Reserve)
Corbett TR

Uttar
Pradesh
Uttarakhand

–

821.99

80.6

466.32

80.6

1288.31

46. Rajaji TR Uttarakhand 255.63 819.54 1075.17

47. Sunderbans TR West Bengal 1699.62 885.27 2584.89

48. Buxa TR West Bengal 390.5813 367.3225 757.9038

49. Orang Tiger Reserve Assam 79.28 413.18 492.46

Total 39105.21 31138.89 70285.70

¼2½ fxj flag ifj;kstuk (Gir Lion Project)

,f'k;kfVd flag] iSUFksjk fy;ks iflZdk (Panthera leo persica) ,d le;
mÙkjh rFkk e/; Hkkjr esa QSys gq, Fks] ijUrq vc ;s xqtjkr ds dkfB;kokM+ ds
fxj ouksa rd gh lhfer jg x;s gSaA bUgsa cpkus ds fy, fxj flag ifj;kstuk
lu~ 1972 esa izkjEHk dh x;hA ;g ifj;kstuk 1412 oxZ fdeh {ks= esa ifjpkfyr
gSA blds dsUnzh; {ks= dk {ks=Qy yxHkx 259 oxZ fdeh gSA ;g ifj;kstuk
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vf/kd lQy ugha gks ldh D;ksafd ekulwu ds le; gtkjksa i'kq pjkbZ ds fy,
fxj taxy esa NksM+ fn;s tkrs gSa tks oU; tUrqvksa ds lkFk u dsoy pkjs dh
Li/kkZ djrs gSa vfirq ty dks Hkh nwf"kr djds chekfj;k¡ QSykrs gSa ftlls
'kkdkgkjh tUrqvksa dh la[;k esa deh vkrh gS ftlls flag Hkh izHkkfor gksrs gSaA

¼3½ exj ifj;kstuk (Crocodile Project)

;g ifj;kstuk 1975 esa MkW- ,p- vkj- cLVMZ (Dr. H.R. Bustard) dh vuq'kalk
ij Hkkjr ljdkj }kjk FAO rFkk UNDP ds la;qDr rRoko/kku esa izkjEHk dh
x;hA Hkkjr esa ik;h tkus okyh exj dh rhuksa iztkfr;k¡&?kfM+;ky] xSfo;kfyl
xSUtsfVdl (Gavialis gangeticus), exj] ØksdksMkbyl ikyfLVªl
(Crocodilus palustris) rFkk ØksdksMkbyl iksjksll (Crocodilus porosus)
ladVkiUu voLFkk esa igq¡p pqdh Fkh ftUgsa cpkus ds fy, ;g ifj;kstuk izkjEHk
dh x;hA bl ifj;kstuk ds izeq[k mÌs'; gSa&Js"B exj {ks= dk pquko djds ogk¡
ls vaMs ,df=r djuk rFkk vaMksa ls izkIr vYi o;Ldksa dks ikydj izkÑfrd
vkokl esa NksM+ukA bl ifj;kstuk gsrq 11 vHk;kj.;ksa dk pquko fd;k x;k]
tSls&Ñ".kk vHk;kj.;] vkU/kz izns'k] pEcy vHk;kj.; ftlesa m-iz-] e-iz- rFkk
jktLFkku izkUrksa dk 5400 oxZ fdeh {ks= vkrk gSA

¼4½ gkFkh ifj;kstuk (Elephant Project)

;g ifj;kstuk 1992 esa gkFkh] ,fyQl eSfDlel (Elephas maximus) ds laj{k.k
gsrq izkjEHk dh x;hA bldk mÌs'; gkFkh ds foÑr vkokl dks lq/kkjus ds
vfrfjDr izolu xfy;kjksa (Migration Corridors) dk fuekZ.k rFkk gkfFk;ksa dh
la[;k dh xfrdh ds vk¡dM+s rS;kj djuk gSA lEiw.kZ Hkkjr esa gkfFk;ksa dh la[;k
yxHkx 2200 gS tks izkÑfrd :i ls vle] v#.kkpy izns'k] es?kky;] f=iqjk]
if'peh caxky] fcgkj] vksfM'kk] mÙkj izns'k] dsjy] rfeyukMq rFkk dukZVd esa
ik;s tkrs gSaA

¼5½ dLrwjh e`x ifj;kstuk (Musk Deer Project)

dLrwjh e`x] ekWLdl ekWLphQsjl (Musk deer, Moschus moschiferus)
yxHkx 90 lseh yEck ,oa 60 lseh Å¡pkbZ okyk [kqj;qDr jkseUFkh (Hoofed
ruminant) tUrq gSA okLro eas ;g fgj.k dk gh ,d vYifodflr :i gS ftlesa
lhaxksa (Horns) rFkk psgjs dh xzfUFk;ksa (Facial glands) dk vHkko gksrk gSA e`xksa
esa lkekU;r;k vuqifLFkr jgus okyk fiÙkk'k; (Gall bladder) dLrwjh e`xkas esa
ik;k tkrk gSA tEew&d'ehj ls ysdj flfDDe rd lEiw.kZ fgeky; bldk
vkoklh; ijkl (Habitat range) gS tgk¡ ;g 2200 ls 4000 ehVj dh Å¡pkbZ
rd ik;k tkrk gSA lfnZ;ksa esa ;g dkQh uhps rd izolu dj tkrk
gSA ;g ,dkUroklh (Solitary) tUrq gSA

dLrwjh e`x ds 'kjhj ij yEcs] ?kus] eksVs] 'kwd;qDr (Bristly) cky ik;s
tkrs gSaA eknk e`x dh iw¡N cgqr NksVh rFkk jksa;snkj (Hairy) gksrh gSA uj e`x
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dh iw¡N esa ,d fof'k"V xzfUFk ik;h tkrh gS ftlds L=ko.k ls iw¡N ds cky
ijLij fpids jgrs gSaA uj dLrwjh e`x esa dLrwjh xzfUFk (Musk glands) dh
mifLFkfr bldk izeq[k y{k.k gSA ;g xzfUFk ,d xksykdkj FkSys (Globular bag)
ds :i esa f'k'u (Penis) ds vUr esa ik;h tkrh gS ftlds e/; esa fLFkr
fNnz }kjk dLrwjh dk foltZu gksrk gSA dLrwjh ,d nwf/k;k inkFkZ gS tks dqN
le; ckn df.kdh; :i ys ysrk gSA dLrwjh ,d cgqewY; inkFkZ gS vkSj blh
inkFkZ ds dkj.k bl iztkfr dk mRihM+u gksrk gSA is'ksoj f'kdkjh dLrwjh e`x
dks ekjdj dLrwjh izkIr dj ysrs gSa rFkk mls lhek ikj fu;kZr djds vizR;kf'kr
nkeksa ij foØ; djrs gSaA

dLrwjh e`xksa ds ijkl esa vR;f/kd {ks=h; vfLFkjrk (Undulating terrain)
ds dkj.k budk dksbZ ;kstukc) losZ{k.k laHko ugha gks ldk gSA ;s vR;f/kd
'kehZys ,dkUroklh tUrq gSaA buds vkoklh; vid"kZ ,oa yxkrkj c<+rs gq, voS/k
f'kdkj ls fpfUrr gksrs gq, 1980 ds izkjEHk esa fczVsu ds oSKkfud MkW- xzhu (Dr.
Green) us bl iztkfr dh fLFkfr dk xgu losZ{k.k fd;kA MkW- xzhu dh gh
laLrqfr;ksa ds vk/kkj ij jkT; ljdkj us bl iztkfr ds egRoiw.kZ vkoklh;
LFkyksa dks jk"Vªh; m|ku rFkk oU; tho vH;kj.; ds :i esa vf/klwfpr djrs gq,
dLrwjh e`xksa ,oa muds vkoklh; LFkyksa dh lqj{kk gsrq mi;qDr mik; fd,A bl
iztkfr dks oU; tho ¼j{k.k½ vf/kfu;e ds izFke lwph (Schedule-1) esa 'kkfey
fd;k x;kA blh ds lkFk dLrwjh j[kus vFkok cspus dks n.Muh; vijk/k dh
laKk nsrs gq, vijk/kh dks 3 ls 10 o"kksZa ds dkjkokl dk izko/kku fd;k x;kA
dsUnz ljdkj dLrwjh e`xksa ds vkoklh; LFkyksa dks lqjf{kr cukus ,oa muds
fodkl gsrq jkT; ljdkjksa dks vkfFkZd lgk;rk iznku djrh gS] ijUrq ijklh;
vfuf'prrk ,oa is'ksoj fuiq.krk lhekdkjh dkjd dk dk;Z djrs gSaA

,sls jk"Vªh; m|ku ,oa vHk;kj.; ftuesa dLrwjh e`xkas dh i;kZIr la[;k
ik;h tkrh gS] fuEufyf[kr gSa&

Name of National Park/Sanctuary District & State Area in
sq. km.

(A) National Parks

1. Kishtwar National Park Doda, J & K 400

2. Great Himalayan National Park Kullu, H.P. 1171

3. Nanda Devi National Park Chamoli, Uttarakhand 630.33

4. Khangchendzhonga National
Park

North-West Sikkim,
Sikkim

850

(B) Sanctuaries

5. Manali Wildlife Sanctuary Kullu, H.P. 213.25

6. Kedarnath Musk Deer
Sanctuary

Chamoli, Uttarakhand 957

7. Askot Musk Deer Sanctuary Pithoragarh, Uttarakhand 600

8. Govind Pashu Vihar Uttarkashi, Uttarakhand 472.08
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MkW- xzhu us dLrwjh e`xksa dh la[;k ds vko/kZu gsrq cfg%LFkkus laj{k.k
dks ;kstukc) rjhds ls viukus dk lq>ko fn;kA muds bl lq>ko dh igy
flVh ikdZ] Jhuxj( dqQjh uspj ikdZ] f'keyk rFkk dUpwyk [kjd] peksyh esa dh
xbZA ijUrq bl ;kstuk esa okafNr lQyrk izkIr ugha gks ldhA ,d losZ{k.k ds
vuqlkj 2009 esa cUnh&fLFkfr (Capacity) esa dLrwjh e`xksa dh dqy la[;k ek=
11 FkhA dUpwyk [kjd esa bl dk;ZØe dh vlQyrk ds izeq[k dkj.k Fks& ns[kus
dh vfLFkjrk ,oa fujh{k.k rFkk ekxZn'kZu dk vHkkoA gky gh esa jk"Vªh;
fpfM+;k?kj izkf/kdj.k us dLrwjh e`xksa ds cfg%LFkku laj{k.k gsrq pksiVk (Chopta,
Chamoli) esa ,d u;s dsUnz dh LFkkiuk izLrkfor dh gS tgk¡ vf/kd rduhdh
fuos'k ds lkFk bl fn'kk esa dk;Z fd;k tk ldsA

3-8 e/; izns'k rFkk NÙkhlx<+ dk oU; thou (Wild
Life of Madhya Pradesh and Chhattisgarh)

e/; izns'k rFkk NÙkhlx<+ dk dqy HkkSxksfyd {ks=Qy 4]42]840 oxZ fdeh gS
ftlesa 1]66]160 oxZ fdeh {ks= ouksa ls f?kjk gqvk gSA ;gk¡ ij rhu jk"Vªh;
m|ku (National Parks) rFkk 22 vHk;kj.; (Sanctuaries) gSaA ;s jk"Vªh; m|ku
rFkk vHk;kj.; dqy 5680 oxZ fdeh {ks= esa QSys gq, gSa tks dqy HkkSxksfyd {ks=
dk yxHkx 1-3 izfr'kr rFkk dqy ou {ks= dk yxHkx 3-4 izfr'kr gSA e/;
izns'k esa oU;&thou ¼lqj{kk½ vf/kfu;e] 1972 [Wild Life (Protection) Act,
1972] 1973 esa ykxw fd;k x;kA

e/; izns'k dk dkUgk jk"Vªh; m|ku (Kanha National Park) ck?k
ifj;kstuk ds vUrxZr Ckk?kksa ds fy, Hkh vkjf{kr gSA jkT; esa ck?kksa dh dqy
vuqekfur la[;k yxHkx 580 gSA blds vfrfjDr e/; izns'k dk jk"Vªh; pEcy
vHk;kj.; ls lEcfU/kr pEcy unh exjePNksa ds iquoZlu gsrq exj ifj;kstuk
(Crocodile project) ds fy, Hkh vkjf{kr gSA

e/; izns'k rFkk NÙkhlx<+ esa fLFkr fofHkUu jk"Vªh; m+|kuksa ,oa vHk;kj.;ksa
rFkk muesa laj{k.k iznku fd;s tkus okys fofHkUu oU; izkf.k;ksa dh lwph lkj.kh
3-5 esa nh tk jgh gSA

lkj.kh Ø- 3-5% National Parks and Sanctuaries of Madhya Pradesh
and Chhattisgarh

Name of National
Park/Sanctuary

District Area to
Sq. km.

Species Nearest
Railway

Station and
Distance to the

N.P./
Sanctuary

(A) National Parks
1. Kanha National

Park
Mandla
&
Balaghat

940 Tiger, panther, gaur,
barasingha, chital,
sambar, black buck,

Jabalpur 170
km. Nagpur
260 km.
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chowsingha, barking
deer, mouse deer, nilgai,
wild dog, boar

Chiridongri
(S.E. Rly) 110
km.

2. Bandhavgarh
National Park

Shahdol 105 Tiger, panther, gaur,
chital, sambar, nilgai,
chinkara, barking deer,
wild boar and a variety
of upland birds.

Umaria 30 km.
(S.E./Rly)

3. Shivpuri National
Park

Shivpuri 156 Tiger, panther, sloth
bear, hyaena, sambar,
spotted deer, four-
horned antelope, black
buck, nilgai, chinkara,
wild boar, crocodile etc.

Jhansi 97 km.
Gwalior 120
km.

(B)
4. Bor Wildlife

Sanctuary
Hoshang
abad

802.89 Tiger, panther, bison,
sambar, cheetal, nilgai,
barking deer, chinkara,
wild boar, bear.

Itarsi 104 km.

5. Kutree Wild
Buffaloes Game
Sanctuary

Bastar 2273.58

1258.52

Wild buffalo, tiger,
panther, sloth bear,
nilgai, chital, sambar,
wild pigs, barking deer,
bison, wild dogs,
chowsingha, hill myna
etc.

Jagdalpur 200
km.

6. Tamor-pigla
Sanctuary

Surguja 608.52 Tiger, panther, gaur,
cheetal, sambar, etc.

Rail head is
Pimpri on
Robertsganj
Gurwa Road
line in U.P.S.E.
Rly. about 80
km. from the
site of
Camping e.g.,
Wald orfnagar.

7. Semarsot
Sanctuary

do 430.361 do Rail head is
Garwa in Bihar
S.E. Rly about
97 km. From
the site of
Camping e.g.,
Balrampur.

8. Panna Game Panna 478.809 Tier, panther, sambar,
chital,

Satna 95 km.

9. Gomardha Game
Sanctuary

Raigarh 133.38 Tiger, panther, sambar,
chital, nilgai, gaur,
barking deer.

Raigarh 70 km.
Raipur 202 km.

10. Badalkhol Game
Sanctuary

Raigarh 104.45 Tiger, panther, sambar,
chital, nilgai, etc.

Raigarh (M.P.
184 km.)
Jharsagud
Odisha 180 km.

11. Barnawapara
Game Sanctuary

Raipur 244.06 Tiger, panther, gaur,
sambar, chital, bear, etc.

Raipur 103 km.
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12. Sirpar Bird
Sanctuary

Raipur 43.568 Variety of upland birds
and multitude of birds
along with wild
animals.

Raipur 68 km.

13. Sitanadi
Sanctuary

Raipur 1500
533.36

Tiger, panther, sambar,
chital, bison, wild boar,
barking deer, peacock,
etc.

Dhamtari 98
km.

14. Noradehi Game
Sanctuary

Sagar,
Damoh

1500 Tiger, panther, sambar,
chinkara, chital, nilgai,
bear etc.

Sagar 84 km.

15. Narsinghagarh G.
Sanctuary

Raigarh 57.197 Panther, sambar, chital,
wild pig, peacock,
nilgai.

Biaora 25 km.

16. Dubari Game
Sanctuary

Sidhi 364.593 Tiger, panther, sambar,
chital, nilgai, barking
deer, chinkara, etc.

Sidhi 65 km.

17. Bagdara do 478.900 Panther, black buck,
chinkara, sambar,
nilgai, wild pig, etc.

Mirjapur (U.P.)
80 km.

18. Pachmarhi Hoshang
abad

654.49 Tiger, panther, bear,
bison, spotted deer,
sambar, barking deer,
nilgai, etc.

Pipariya 25 km.

19. Achanakmar
Game Sanctuary

Bilaspur 551.52 Tiger, bison, sambar,
chital, boar, peacock,
etc.

Kagiroad 30
km.

20. Ratapani Raisen 530.36 Tiger, panther, sambar,
chital, blue bull,
chinkara, etc.

Barhheda Rly.
Station inside
Obedullaganj
10 km.

21. Pench Chhindw
ara &
Seoni

449.39 Tiger, panther, paur,
chital, sambar, nilgai,
etc.

Seoni 45 km.

22. Singhori Bhopal 287.91 do Bhopal 70 km.

23. Gandhi Sagar Raisen 224.65 Water birds, chital,
sambar, chinkara,
barking deer.

Neemach 60
km.

24. Kheoni Dewas 51 Panther, chital, sambar,
nilgai, bear etc.

Dewas 110 km.

25. National
Chambal
Sanctuary

Morena 3582 Gharial

dkUgk jk"Vªh; m|ku (Kanha National Park)

;g ns'k dk lcls cM+k jk"Vªh; m|ku gS tks e/; izns'k ds e.Myk ,oa ckyk?kkV
ftyksa ds vUrxZr fLFkr gSA bldk {ks=Qy 940 oxZ fdeh gSA ;g {ks= rhu
rjQ ls eS[kky igkfM+;ksa (Maikhal hills) ls fxjk gqvk gSA ;g m|ku tcyiqj
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ls 170 fdeh rFkk ukxiqj ls 270 fdeh nwj fLFkr gSA ;gk¡ lky o`{k rFkk ?kkl
ds pjkxkg ik;s tkrs gSaA pjkxkgksa ds e/; vusd /kkjk,¡ cgrh gSaA

;gk¡ phrk] ckjflaxk] fpry] lkaHkj] dkyk fgj.k] pkSfla?kk] HkkSadu e`x]
ew"kd e`x] uhyxk;] taxyh dqÙks taxyh lwvj] vtxj rFkk ihQkmy (Peafowl)
i{kh ik;s tkrs gSaA

o"kZ 1974 esa bl ikdZ eas ck?k ifj;kstuk (Project Tiger) izkjEHk dh x;hA
phrs ,oa ckjgfla?kk bl ikdZ ds izeq[k vkd"kZ.k gSaA

3-9 Hkkjrh; oU; tho e.My
(Indian Board for Wild Life)

lu~ 1949 esa Hkkjr ljdkj us ns'k dh foy{k.k ,oa foiqy tSo fofo/krk ds
laj{k.k gsrq ijke'kZnk=h lfefr ds :i esa oU; thou dsUnzh; ifj"kn~
(Central Board for Wild Life) dk xBu fd;k] ftls 1952 esa Hkkjrh; oU;
tho e.My (Indian Board for Wild Life) ;k IBWL ds uke ls tkuk tkus
yxkA bldk izeq[k mÌs'; dsUnz ,oa jkT; ljdkjksa dks ns'k ds oU;thoksa ds
izHkkoh laj{k.k gsrq viuk;h tkus okyh ;kstukvksa ,oa dk;kZfUor dh tkus okyh
uhfr;ksa rFkk dk;ZØeksa ds fo"k; esa mfpr lykg nsuk FkkA

izkjfEHkd o"kksZa esa eSlwj ds egkjktk pkekjktsUnz okfM;kj (Chamarajendra
Wadiyar) dks Hkkjrh; oU; tho e.My dk v/;{k euksuhr fd;k x;kA blds
vfrfjDr oU; thou ds {ks= esa dk;Zjr dqN mRlkgh ,oa fu"Bkoku dk;ZdrkZvksa
dks bldk lnL; cuk;k x;k ftuesa izeq[k Fks vle ds gkFkh fo'ks"kK Jh ih-Mh-
LVªslh (P.D. Stracy), xqtjkr ds 'ksj fo'ks"kK Jh /keZ dqekj flUgk (Dharam
Kumar Sinha), nf{k.k Hkkjr ds gkFkh fo'ks"kK Jh ,e- Ñ".ku~ (M. Krishnan)
rFkk Jh bZ-ih-xh (E.P. Gee)A bl cksMZ dk ,d i`Fkd~ lfpoky; FkkA cksMZ }kjk
dh xbZ dqN laLrqfr;k¡ vkt Hkh izklafxd gSa( tSls& oU; thou lIrkg (Wild
Life Week) eukus dh izFkk ds LFkkiu ls turk esa oU; tho laj{k.k ds izfr
tkx:drk iSnk djuk] jk"Vªh; m|kuksa ,oa vHk;kj.;ksa dh LFkkiuk rFkk
O;kolkf;d fuiq.krk j[kus okys oU; tho dkfeZdksa dh inksUufr djukA

lkB ds n'kd esa cksMZ dks vf/kd 'kfDr;k¡ iznku djus rFkk laLrqfr;ksa ds
fØ;kUo;u dks lqfuf'pr djus ds mÌs'; ls dSfcusV Lrj ds eU=h MkW- d.kZflag
dks cksMZ dk v/;{k cuk;k x;kA blh ds lkFk cksMZ ds lnL;ksa ds :i esa
egRoiw.kZ ljdkjh foHkkxksa ds lfpoksa] ;kstuk vk;ksx ds izfrfuf/k ,oa lSU; izeq[k
dks lfEefyr djrs gq, Hkkjr ljdkj ds oU; tho foHkkx ds funsZ'kd ¼la;qDr
lfpo Lrj½ dks cksMZ ds lnL; lfpo (Member Secretary) ds :i esa ukfer
fd;k x;kA blds vfrfjDr oU; tho laj{k.k ds {ks= esa egRoiw.kZ
;ksxnku djus okys vf/kdre nl O;fDr;ksa dks cksMZ ds lnL;ksa ds :i esa
lfEefyr fd;k x;kA bl cksMZ us ns'k esa oU; tho laj{k.k dks vf/kd izHkkoh
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cukus gsrq vusd izorZu (Initiatives) fy,A buesa ls izeq[k gSa&ns'k esa LFkkfir
jk"Vªh; m|kuksa ,oa vHk;kj.;ksa dh fLFkfr dk fo'ks"kKksa dh ,d lfefr }kjk
vkadyuA bl lfefr dh lokZf/kd egRoiw.kZ laLrqfr Fkh] ns'k esa rsanqvksa
(Panthers) vkSj ck?kksa (Tigers) ds f'kdkj ij jksd yxkuk rFkk oU; tho j{k.k
gsrq ,d dsUnzh; fo/kku ykuk tks lEiw.kZ ns'k esa leku :i ls ykxw gks ldsA
blh laLrqfr ds ifjizs{; esa gh oU; tho ¼j{k.k½ vf/kfu;e] 1972 [Wild Life
(Protection) Act, 1972] ykxw fd;k x;k rFkk ck?k ifj;kstuk (Project Tiger)
izkjEHk dh xbZA blh cksMZ us ns'k esa LFkkfir fpfM+;k?kjksa (Zoos) dh fLFkfr ds
vkadyu ,oa muesa lq/kkj gsrq ;kstuk,¡ izLrkfor djus ds mÌs'; ls fo'ks"kKksa
dh ,d vU; lfefr dk xBu fd;kA lfefr }kjk izLrkfor dqN egRoiw.kZ
laLrqfr;ksa dks ljdkj us ekU;rk iznku dhA lfefr dh laLrqfr;ksa us dbZ jkT;
ljdkjksa dks vk/kqfud :ijs{kk (Design) ij vk/kkfjr fpfM+;k?kjksa dh LFkkiuk
gsrq izsfjr fd;kA

Hkkjrh; oU; tho cksMZ ek= ,d vuq'kalkRed laLFkk (Recommendatory
body) ds :i esa dk;Z dj jgh Fkh vr% mlds }kjk izLrkfor ,slh laLrqfr;k¡
jkT;ksa esa misf{kr jg tkrh Fkha tks muds vuqdwy ugha gksrh FkhaA bu rF;ksa dks
nf̀"Vxr j[krs gq, rRdkyhu iz/kkuea=h Jherh bfUnjk xk¡/kh us Hkkjrh; oU; tho
cksMZ ds v/;{k dk mÙkjnkf;Ro Lohdkj djrs gq, ns'k esa oU; thou ls lEcfU/kr
izdj.kksa dk Lo;a i;Zos{k.k (Supervision) fd;kA mUgha dh v/;{krk esa ns'k esa
oU; thou laj{k.k gsrq ,d cgqvk;keh jk"Vªh; oU; thou dk;Z ;kstuk
(National Wild Life Action Plan) izkjEHk dh xbZA bl dk;Z ;kstuk ds
vUrxZr ns'k esa oU; thou laj{k.k gsrq oSKkfud fuos'k (Scientific inputs) dh
vko';drk ij vR;f/kd tksj fn;k x;k ftlds ifj.kkeLo:Ik nsgjknwu esa oU;
thou laLFkku (Wild Life Institute of India) dh LFkkiuk gqbZA ;g laLFkku
fu;fer izf'k{k.k dk;ZØe ds ek/;e ls oU; thou ds {ks= esa dk;Zjr yksxksa dks
O;kolkf;d fuiq.krk iznku djrk gSA blh laLFkku esa oU; tho j{k.k {ks=ksa dks
oSKkfud nf̀"V ls fodflr djus gsrq dk;Z gksrk gSA blds ckn Lo- Jh jktho
xk¡/kh ds Hkkjrh; oU; tho cksMZ ds v/;{kh; dk;Zdky esa Hkh oU; thou laj{k.k
gsrq vusd izHkkoh ;kstukRed fu.kZ; fy, x,A

1988 ls ysdj 2001 rd Hkkjrh; oU; tho cksMZ us fdUgha ifjfLFkfr;ksao'k
dksbZ fof'k"V dk;Z ugha fd;kA blh ds i'pkr~ dsUnzh; ljdkj us oU; thou
¼j{k.k½ la'kks/ku vf/kfu;e] 2003 [Wild Life (Protection) Ammendment Act,
2003] ikfjr djds Hkkjrh; ou tho cksMZ dks laoS/kkfud ntkZ iznku djrs gq,
bldk uke jk"Vªh; oU; tho cksMZ (National Board for Wild Life) dj fn;k
ftlds vxzfyf[kr vf/kns'kkRed dk;Z (Mandatory Functions) fu/kkZfjr fd,
x;s&

1- oU; thou laj{k.k dks izksRlkfgr djus] vukf/kdkj f'kdkj (Poaching)
dks fu;fU=r djus rFkk oU; thoksa rFkk mlds mRiknksa ds voS/k O;kikj



oU; tho ,oa i;kZoj.k

fVIi.kh

280
Lo-vf/kxe
ikB~; lkexzh

dks jksdus gsrq dsUnz ljdkj dks lykg nsuk ,oa mlls lEcfU/kr ;kstuk,¡
cukukA

2- ns'k esa LFkkfir jk"Vªh; ikdksZa] vHk;kj.;ksa ,oa vU; vkjf{kr {ks=ksa ds
izcU/ku ,oa ,sls LFkkuksa ij gksus okys fØ;k&dykiksa dks izfrcfU/kr djus
gsrq laLrqfr djukA

3- oU; thoksa ,oa muds vkoklksa ls lEcfU/kr fofHkUu ifj;kstukvksa ,oa
fØ;k&dykiksa ds ifj.kkeksa dk vkadyu djukA

4- ns'k esa py jgs oU; thou laj{k.k ls lEcfU/kr fofHkUu dk;ZØeksa dk
le;&le; ij iqujh{k.k (Review) djuk rFkk mllsa lEHkkfor lq/kkjksa
gsrq lq>ko nsukA

5- de&ls&de nks o"kZ esa ,d ckj ns'k esa oU; thoksa dh fLFkfr (Status)
ij izfrosnu (Report) rS;kj djuk ,oa mls izdkf'kr djukA

mi;qZDr cksMZ dk xBu fuEufyf[kr izdkj ls gksrk gS&

1- iz/kkuea=h & v/;{k

2- ea=h] i;kZoj.k ,oa ou eU=ky; & mik/;{k

3- rhu laln lnL; & lnL;

4- oU; thou laj{k.k ls lEcfU/kr ik¡p vjktdh; laxBUkksa
ls ukekafdr

& lnL;

5- laj{k.k] i;kZoj.k ,oa ikfjfLFkfrdh ds {ks= esa dk;Z dj
jgs nl mRÑ"V dk;ZdrkZ

& lnL;

6- i;kZoj.k] j{kk] lwpuk ,oa izlkj.k rFkk tutkfr dY;k.k
eU=ky;ksa ds lfpo

& lnL;

7- Fky lsuk izeq[k & lnL;

8- egkfuns'kd] ou & lnL;

9- egkfuns'kd] i;ZVu] Hkkjr ljdkj & lnL;

10- egkfuns'kd] Hkkjrh; vuqlU/kku ifj"kn~ & lnL;

11- funs'kd] oU; thou laLFkku] nsgjknwu & lnL;

12- funs'kd] twyksftdy losZ vkWQ bf.M;k] dksydkrk & lnL;

13- funs'kd] cksVsfudy losZ vkWQ bf.M;k] dksydkrk & lnL;

14- funs'kd] vkbZ-oh-vkj-vkbZ-] cjsyh & lnL;

15- lnL; lfpo] jk"Vªh; fpfM+;k?kj izkf/kdj.k & lnL;

16- funs'kd] jk"Vªh; leqnz&foKku laLFkku] xksvk & lnL;

17- pØkuqØekuqlkj dsUnz }kjk ukfer nl jkT;ksa ,oa dsUnz
'kkflr jkT;ksa esa ls izR;sd ls ,d&,d izfrfuf/k

& lnL;
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xSj&ljdkjh lnL;ksa ,oa jkT; ljdkjksa ls vk;s izfrfuf/k;ksa dh lnL;rk
vof/k rhu o"kZ gksrh gSA cksMZ dh cSBd o"kZ esa ,d ckj gksrh gSA

cksMZ ds vf/k'kklh dÙkZO;ksa (Executive functions) ds fØ;kUo;u gsrq ,d
LFkk;h lfefr (Standing Committee) gksrh gSA cksMZ ds mik/;{k] lnL;
lfpo ,oa v/;{k }kjk cksMZ ds lnL;ksa esa ls ukfer dksbZ nl lnL;ksa ls feydj
LFkk;h lfefr dk xBu gksrk gSA yxHkx rhu eghuksa esa ,d ckj bl lfefr dh
cSBd gksrh gSA bl lfefr dh izeq[k miyfC/k gS oU; tho vkoklksa dk fofHkUu
fodkl'khy ifj;kstukvksa gsrq cqf)laxr mi;ksx ,oa ,slh ifj;kstukvksa ds dkj.k
oU; thoksa ,oa muds vkoklksa ij iM+us okys la?kkrksa (Impacts) ds U;wuhdj.k gsrq
ekin.Mksa dk fu/kkZj.kA blds vfrfjDr ;g lfefr oU; thou laj{k.k ls
lEcfU/kr fofHkUu fØ;k&dykiksa ds lapkyu esa i;kZoj.k ,oa ou eU=ky; dh
lgk;rk djrh gSA

3-10 ou ,oa oU; thou fu;e
(Forest and Wild Life Legislations)

vaxzsth 'kklu us vius 'kkludky esa oU; thou ds fy, dqN ljdkjh vf/kfu;e
cuk;s( tSls&enzkl okbYM ,yhQSUV fiztosZ'ku ,DV] 1873 (Madras Wild
Elephant Preservation Act, 1873), vkWy bf.M;k ,yhQSUV fiztosZ'ku ,DV]
1879 (All India Elephant Preservation Act, 1879); n okbYM
cMZl~ ,.M ,fueYl izksVsD'ku ,DV] 1912 (The Wild Birds and Animals
Protection Act, 1912) rFkk caxky jkbukslsjkWl fiztosZ'ku ,DV] 1932 (Bengal
Rhinoceros Preservation Act, 1932) vkfnA Hkkjr ljdkj us ou ,oa oU;
thou ls lEcfU/kr fuEufyf[kr vf/kfu;e tkjh fd, gSa&

¼1½ Hkkjrh; ou vf/kfu;e] 1927 rFkk la'kksf/kr 1984 (The Indian
Forest Act, 1927 and Amendment, 1984) & ;g mifuos'kh vf/kfu;e
(Colonial statute) gSA blds fof/kdj.k ds mÌs'; gSa&ouksa ls lEcfU/kr dkuwuksa
dk lesdu] ou mRiknuksa dk ifjogu rFkk ydM+h ,oa vU; oUkksRiknuksa ij
vkjksI; 'kqYd (Leviable duty) dk fu/kkZj.kA

¼2½ oU; thou ¼j{k.k½ vf/kfu;e] 1972( fu;e] 1973 rFkk
la'kks/ku] 1991] 2003 [The Wild Life (Protection) Act, 1972; Rules,
1973 and Amendment 1991, 2003] & bl vf/kfu;e dks dsUnz ljdkj us
fnlEcj 1972 esa ykxw fd;k ftls 1991 rFkk 2003 esa iqu% la'kksf/kr fd;k x;kA
bl vf/kfu;e esa 7 v/;k; (Chapters), 6 lwfp;k¡ (Schedules) rFkk 66 [k.M
(Sections) gSaA bl vf/kfu;e }kjk ljdkj us oU; thou ds oS/kkfud laj{k.k]
vH;kj.;ksa ds jk"Vªh;dj.k] jk"Vªh; m|kuksa ,oa izkf.kfogkjksa dh LFkkiuk vkSj oU;
tUrqvksa dk pksjh ls f'kdkj djus okyksa dks dBksj n.M nsus ds vf/kdkj izkIr
fd,A
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¼3½ ou ¼laj{k.k½ vf/kfu;e] 1980 rFkk fu;e 1981 [The Forest
(Conservation Act) 1980 and Rules 1981] & 'kklu us Hkkjrh; lafo/kku esa
c;kyhlok¡ la'kks/ku (42nd Amendment in Indian Constitution) djds oU;
thou ds laj{k.k ,oa taxyksa ds vf/kxzg.k lEcU/kh vf/kdkj izkIr fd,A lu~
1980 esa ou ¼laj{k.k½ vf/kfu;e ykxw dj ouksa ds j{k.k ,oa laj{k.k dh O;oLFkk
dh rFkk dsUnzh; ljdkj dh vuqefr ds fcuk fdlh Hkh taxy dk fdlh Hkh dk;Z
ds fy, fouk'k djuk izfrcfU/kr fd;kA

viuh çxfr tk¡fp, (Check Your Progress)

1- Hkkjr esa cCcj 'ksj ik;k tkrk gS&

¼v½ lqUnjou esa] ¼c½ xqtjkr ds fxj ou esa]

¼d½ uhyfxfj ou esa] ¼M½ dkcsZV m|ku esaA

2- Hkkjr dk jk"Vªh; i'kq gS&

¼v½ cCcj 'ksj] ¼c½ ck?k]

¼d½ gkFkh] ¼M½ e`xA

3- thoue.My vkjf{kr {ks=ksa (Biosphere reserves) esa lcls ckgjh
ifj/kh; {ks= dgykrk gS&

¼v½ ifjpkyu {ks=] ¼c½ dsUnzh; {ks=]

¼d½ izfrjks/kd {ks=] ¼M½ mi;qZDr esa ls dksbZ ughaA

4- fuEufyf[kr esa ls dkSu&lh oLrq izkf.k mRikn ugha gS&

¼v½ Qj] ¼c½ yk[k]

¼d½ dLrwjh] ¼M½ jkyA

5- Hkkjrh; oU; tUrqvksa esa dkSu&lk ouekuq"k lfEefyr gS\

¼v½ xksfjYyk] ¼c½ vksjax&mVku]

¼d½ fxCcu] ¼M½ mi;qZDr esa ls dksbZ ughaA

6- fge phrk (Snow Leopard) fdl vHk;kj.; esa ik;k tkrk gS\

¼v½ nkphxke] ¼c½ lqUnjou]

¼d½ isfj;kj] ¼M½ euklA

7- Hkkjrh; xsaMk fuEufyf[kr esa ls fdlesa lokZf/kd egRoiw.kZ lajf{kr oU;
tUrq gS\

¼v½ fxj jk"Vªh; m|ku] ¼c½ dkcsZV jk"Vªh; m|ku]

¼d½ ckanhiqj jk"Vªh; m|ku] ¼M½ dkthjaxk jk"Vªh; m|kuA
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8- ,f'k;kfVd flag vc fdl izns'k rd lhfer jg x;s gSa\

¼v½ e/; izns'k] ¼c½ mÙkj izns'k]

¼d½ jktLFkku] ¼M½ xqtjkrA

9- fdl jkT; esa dkUgk us'kuy ikdZ fLFkr gS\

¼v½ mÙkj izns'k] ¼c½ e/; izns'k]

¼d½ jktLFkku] ¼M½ xqtjkrA

10- Hkkjr dk jk"Vªh; /kjksgj i'kq ?kksf"kr fd;k x;k gS&

¼v½ gkFkh] ¼c½ ck?k]

¼d½ e`x] ¼M½ fxj flagA

11- fxj flag ifj;kstuk fdl jkT; esa fLFkr gS\

¼v½ egkjk"Vª] ¼c½ xqtjkr]

¼d½ jktLFkku] ¼M½ mÙkj izns'kA

12- Hkkjrh; oU; tho cksMZ ds izkjfEHkd v/;{k Fks&

¼v½ lh- jktxksiky] ¼c½ lh- okfM;kj]

¼d½ Ikh-Mh- LVªslh] ¼M½ ,e- Ñ".ku~A

13- Hkkjrh; oU; tho e.My dh LFkkiuk gqbZ&

¼v½ lu~ 1949 esa] ¼c½ lu~ 1950 esa]

¼d½ lu~ 1951 esa] ¼M½ lu~ 1952 easA

14- jk"Vªh; oU; tho cksMZ dk v/;{k gksrk gS&

¼v½ iz/kkueU=h] ¼c½ i;kZoj.k ,oa ou eU=h]

¼d½ Ñf"k eU=h] ¼M½ mi;qZDr esa ls dksbZ ughaA

15- fuEufyf[kr esa ls fdldh vuq'kalk ij exj ifj;kstuk izkjEHk dh
xbZ\

¼v½ MkW- cLVMZ] ¼c½ MkW- xzhu]

¼d½ MkW- lkfye vyh] ¼M½ buesa ls dksbZ ughaA

16- exj ifj;kstuk ds vUrxZr fdldk laj{k.k fd;k tkrk gS\

¼v½ xSok;kfyl xSUtsfVdl] ¼c½ ØksdksMkbyl ikyfLVªl]

¼d½ ØksdksMkbyl iksjksll] ¼M½ mi;ZqDr lHkhA

17- Hkksiky xSl =klnh ds ckn ,slh nq?kZVukvksa dks jksdus gsrq cuk;k x;k
vf/kfu;e gS&

¼v½ i;kZoj.k ¼j{k.k½ vf/kfu;e]
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¼c½ ok;q ¼iznw"k.k fujks/ku ,oa fu;U=.k½ vf/kfu;e]

¼d½ mi;ZqDr nksuksa]

¼M½ nksuksa esa ls dksbZ ughaA

18- Hkkjr ljdkj us oU; thou ¼laj{k.k½ vf/kfu;e dc ikfjr fd;k\

¼v½ 1952] ¼c½ 1962]

¼d½ 1972] ¼M½ 1982A

3-11 Hkkjr dh ladVkiUu iztkfr;k¡
(Endangered Species of India)

ifjp; (Introduction)

tks tkfr;k¡ orZeku le; esa foyqIr gksus dh fLFkfr esa gksa rFkk ftu tho
iztkfr;ksa ds vfLrRo dks euq"; ,oa euq"; ds }kjk fufeZr dkj.kksa ;k euq"; dh
fØ;kvksa ds dkj.k ladV@[krjk mRiUu gks x;k gks ladVkiUu iztkfr;k¡
dgykrh gSaA

;k

bl izdkj ds oU; tho ftudk vfLrRo fouk'k dh vksj vxzlj gks vkSj
bu oU; thoksa dk orZeku le; ds i;kZoj.k dkjdksa dh mifLFkfr ds dkj.k
fujUrj thfor jguk nqfo/kke; gks ladVkiUu tho iztkfr;k¡ dgykrh gSaA

'kgjhdj.k] vkS|ksxhdj.k] tula[;k o`f) ds dkj.k ouksa dk fouk'k] oU;
tho tkr ds vkokl LFky /khjs&/khjs de gksrs tk jgs gSaA vr% lqjf{kr ,oa
vuqdwy vkokl LFkyksa dh deh ds dkj.k oU; tho tkr iztkfr dk mlds
izkÑfrd vkokl esa laj{k.k vko';d gSA izÑfr ds laj{k.k ds fy, vUrjkZ"Vªh;
laLFkk (International Association for Conservation of Nature) us 1984 esa
jsM&MkVk cqd (Red Data Book) dk izdk'ku dj ladVkiUu iztkfr;ksa dks
fuEufyf[kr Jsf.k;ksa esa foHkkftr fd;kA

¼v½ ladVkiUu iztkfr;k¡ (Endangered species) & ;g og tho
tkr dh iztkfr;k¡ gSa tks fd foyqIr gksus dh fLFkfr esa gks ;k fQj bu iztkfr;ksa
dks foyqIr gksus dk [krjk mRiUu gks x;k gSA budk izkÑfrd vkokl u"V gks
pqdk gksA iztkfr;ksa dh la[;k esa bruh deh vk xbZ gks ftlls fd blesa iztuu
djus dh fLFkfr lekIr gks xbZ gSA blds ifj.kkeLo:i bu iztkfr;ksa esa foyqIr
gksus dh lEHkkouk gks xbZA mnkgj.k% Hkkjrh; lksu fpfM+;k] ,f'k;k dk 'ksj] xsaMk
vkfnA

¼c½ nqyZHk iztkfr;k¡ (Rare species) & ,slh oU; iztkfr;k¡ tks dh ,d
fof'k"V Hkw&Hkkx esa ;k fQj dqN lhfer {ks= esa gh ikbZ tkrh gSaA ;g oU; tho
tkr dh iztkfr;k¡ thou ds izkjEHk ls gh vlqjf{kr ugha gksrh cfYd /khjs&/khjs
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foyqIrk dh fLFkfr esa vk tkrh gSa vkSj fQj vUr esa lekIr gks tkrh gSA
mnkgj.k% lQsn 'ksj dsoy Hkkjr o"kZ esa ck¡/kox<+ esa gh ik;k tkrk gSA

¼l½ ladVe;h iztkfr;k¡ (Threatened species) & oU; tho tkr
iztkfr;ksa ds izkÑfrd vkokl u"V gks tkus ds dkj.k] oU; iztkfr;k¡ foyqIr gksus
dh fLFkfr esa igq¡p xbZ gSa ladVe;h iztkfr;k¡ dgykrh gSaA

¼n½ foyqIr iztkfr;k¡ (Extinct species) & oU; tho tkr&
izkf.k;ksa ,oa ouLifr;ksa dh iztkfr;k¡ ,d le; ikbZ tkrh Fkh ysfdu i;kZoj.kh;]
izkÑfrd dkjdksa ds izHkko ds dkj.k orZeku esa vius HkkSxksfyd {ks=ksa ds izkÑfrd
vkoklksa esa ugha ik;s tkrs gS ;k foyqIr gks x;s gSaA bu iztkfr;ksa ds dsoy
thok'e ik;s tkrs gSaA mnkgj.k% Vªk;yksckbZV] vkfdZ;ksIVsfjDl vkfnA

¼b½ izgkj lqyHk iztkfr;k¡ (Vulnerable species) & ;g og oU; tho
tkr&ikniksa ,oa izkf.k;ksa dh iztkfr;k¡ gksrh gS tks fd dqN gh o"kksZa esa foyqIr
gksus dh fLFkfr esa gSa] vkSj Hkfo"; esa iw.kZ:i ls foyqIr gks ldrh gSaA D;ksafd bu
iztkfr;ksa dh la[;k fnu izfrfnu de gksrh tk jgh gSA mnkgj.k% phrk] dkyk
fgju] dqDdV] lkjl ,oa frrfy;ksa dh dqN iztkfr;k¡ vkfnA

LFkkuh; tkfr;k¡ (Endemic species) & fdlh ,d Hkw&Hkkx ;k
HkkSxksfyd {ks= ;k LFkku esa ikbZ tkus okyh ;k fodflr gksus okyh oU; tho
tkr iztkfr;ksa dks LFkkuh; iztkfr;k¡ dgrs gSaA

fo'o esa ladVkiUu iztkfr;ksa ds ckjs esa loZizk; o"kZ 1968 es UNESCO us
oSKkfudksa ,oa fo}ku laj{k.kdrkZvksa dks izk.kh ,oa ikni iztkfr;ksa ds laj{k.k dh
vksj vkdf"kZr fd;kA vUrjkZ"Vªh; izÑfr ,oa izkÑfrd laj{k.k la?k (IUCN) us
1988 esa bu iztkfr;ksa dk o.kZu jsM MkVk cqd (Red Data Book) eas fd;k gSA
IUCN us vUrjkZ"Vªh; tSfodh dk;ZØeksa ,oa WCMC ds lkFk feydj tho&
txr dh ladVkiUu iztkfr;ksa&izk.kh iztkfr;k¡ 2000 ,oa 6000 ikni iztkfr;ksa
dks igpkukA o"kZ 1969 esa IUCN us Hkkjrh; ikni@ouLifrd losZ{k.k laxBu
(Botanical Survey of India) ,oa Hkkjrh; izk.kh losZ{k.k laxBu (Zoological
Survey of India) ds lkFk feydj Øe'k% ikni ,oa izk.kh ladVkiUu iztkfr;ksa
dh igpku dhA

o"kZ 1980 esa ou vuqla/kku laLFkku] nsgjknwu (Forest Research Institute,
Dehradun) us Hkkjrh; ikni losZ{k.k laxBu nsgjknwu (BSI) esa Hkkjr dh
ladVkiUu ikni iztkfr;k¡ uked xzfUFkdk (Booklet)@jsM MkVk cqd (Red
Data Book) dks izLrqr fd;k ftlesa Hkkjro"kZ esa 100 ladVkiUu ikni iztkfr;ksa
dk mYys[k fd;k x;k FkkA orZeku le; rd bl xzfUFkdk esa ladVkiUu
iztkfr;ksa dh la[;k esa o`f) gqbZ gSA jsM MkVk cqd ds izFke laLdj.k ¼1987½ esa
235 ladVkiUu ikni iztkfr;ksa dk mYys[k fd;k x;kA

vUrjkZ"Vªh; izÑfr laj{k.k la?k (IUCN) dh jsM MkVk cqd (Red Data
Book) esa Hkkjrh; losZ{k.k laxBu (ISI) us ladVkiUu izk.kh iztkfr;ksa dh ,d
lwph izdkf'kr dh gSA blesa yxHkx 600 izk.kh iztkfr;ksa ds ukeksa dks mYys[k
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fd;k x;k gSA bl lwph esa dqN ,slh iztkfr;k¡ gSa ftudh la[;k orZeku le;
100 ls de gS vkSj iztkfr;ksa dh la[;k 10 ;k blls de gSaA bzZlk ds lEor~ ds
izkjEHk ls orZeku le; rd Hkkjro"kZ esa yxHkx 300 izk.kh ,oa i{kh iztkfr;k¡
iw.kZr;k u"V gks pqdh gSa rFkk 300&400 vU; iztkfr;k¡ ladVkiUu fLFkfr esa gSaA
Hkkjro"kZ dh izeq[k ladVkiUu izk.kh iztkfr;k¡ gSa&

jkT; lkekU; uke oSKkfud uke

Andhra Pradesh Blackbuck Antilope cervicapra

Arunachal Pradesh Gayal Bos frontalis

Assam One-horned rhino Rhinoceros unicornis

Bihar Ox Bos gaurus

Chhattisgarh Wild buffalo B. Bubalis ornee

Goa Gaur Bos gaurus

Gujarat Asiatic lion Panthera leo persica

Haryana Blackbuck Antilope cervicapra

Himachal Pradesh Snow leopard Uncia uncia or
Panthera uncia

Jammu & Kashmir Kashmir stag/Hangul Cervus elaphus hanglu

Jharkhand Indian elephant Elephas maximus
indicus

Karnataka Indian elephant Elephas maximus
indicus

Kerala Indian elephant Elephas maximus
indicus

Madhya Pradesh Barasingha (swamp
deer)

Rucervus duvaucelii

Maharashtra Indian giant squirrel Ratufa indica

Manipur Sangai Cervus eldi eldi

Meghalaya Clouded leopard Neofelis nebulosa

Mizoram Hoolock gibbon Hoolock hoolock

Nagaland Gayal/Mithun Bos frontalis

Odisha Sambar Rusa unicolor

Punjab Blackbuck Antilope cervicapra

Rajasthan Camel No Scientific name

Sikkim Red panda Ailurus fulgens

Tamil Nadu Nilgiri tahr Nilgiritragus hylocrius

Telangana Spotted deer Axis axis

Tripura Phayre's langur Trachypithecus phayrei

Uttar Pradesh Swamp deer Rucervus duvaucelii
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Uttarakhand Alpine Musk Deer Moschus chryosogaster

West Bengal Fishing cat Prionailurus viverrinus

Andaman and Nocobar
Islands

Dugong Dugong

Delhi Nilgai Boselaphus
tragocamelus

Lakshadweep Butterfly fish Chaetodon decussatus

Puducherry Squirrel Sciuridae

o"kZ 1970 esa IUCN ds mÙkjthfork lsok vk;ksx (Survival Service
Commission) dh jsM MkVk cqd ds vuqlkj fo'o Hkj esa yxHkx 20]000 ikni
iztkfr;k¡ rFkk 3]500 izk.kh iztkfr;k¡ foyqIr gksus dh fLFkfr esa gSaA

mijksDr izk.kh iztkfr;ksa ds vfrfjDr dqN ikni ,oa izk.kh iztkfr;k¡ ,slh
gSa tks fd lhfer {ks= esa ikbZ tkrh gSaA fdlh fo'ks"k Hkw&Hkkx@LFkku&igkM+h]
iBkj] }hi] ?kkVh] unh vkfn rd lhfer izk.kh ,oa ikni iztkfr;k¡ LFkkuh;
iztkfr;k¡ (Endemic Species) dgykrh gSA

ikni iztkfr;ksa esa dqy 5 gtkj iztkfr;k¡ LFkkuh; fo'ks"k iztkfr;k¡
Hkkjro"kZ esa fgeky; ioZr ,oa if'peh ?kkV ds lnkcgkj ouksa esa ikbZ tkrh gSA

izk.kh iztkfr;ksa esa Hkkjro"kZ ds if'peh ?kkV esa ikbZ tkus okyh mHk;pjh
izkf.k;ksa dh la[;k dk 2@3 Hkkx LFkkuh; fo'ks"k iztkfr;k¡ gksrh gSA

vk/kqfud v/;;u ds vuqlkj Hkkjro"kZ esa ik;s tkus okys laoguh; ouLifr
dh dqy la[;k dk 35% LFkkuh; fo'ks"k iztkfr;k¡ gSa Hkkjro"kZ esa ,d chti=h
(monocotyleds) dh 588 iztkfr;ksa esa ls 22 iztkfr;k¡ LFkkuh; fo'ks"k gksrh gSA
dsjy dh 'kkUr ?kkVh (Silent valley) ds Å".k dfVca/kh; o"kkZ ou LFkkuh;
fo'ks"k gSA if'pe caxky ds lqanj ou esa ik;s tkus okys yo.kksfn~Hkn
(Halophytes) fo'ks"k {ks= dk izfrfuf/kRo djrs gSaA

izk.kh iztkfr;ksa esa lQsn 'ksj ck¡/kox<+ ¼jhok½ esa gh ik;k tkrk gSA ,d
lhax dk xsaMk (Rhinoceros) dsoy vklke ,oa mlds vklikl ds LFkkuh; {ks=
esa ik;k tkrk gS dkyk fgju jktLFkku ,oa e/; iznss'k ds fo'ks"k Hkw&Hkkx esa ik;k
tkrk gSA ck;lu gks'kaxkckn ds ouh; {ks= esa ik;k tkrk gSA lQsn@Hkwjk ukx
dsoy Xokfy;j ds ouh; {ks= esa ik;k tkrk gSA Hkkjrh; MkyfQu dsoy xaxk ,oa
czãiq= ufn;ksa esa gh ikbZ tkrh gSA ,f'k;kbZ flag&xqtjkr( /kkjhnkj
eq'dfcyko&dsjy( taxyh x/kk&xqtjkr&dPN dh [kkM+h {ks= esa( lksu fpfM+;k&
jktLFkku dk e#{ks=( tksMZu dlZj&vka/kz izns'k vkfn LFkkuh iztkfr;ksa ds vUrxZr
vkrs gSaA
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3-12 tSo fofo/krk dk laj{k.k&LFkkukLFk ,oa cfg%
LFkkukLFk laj{k.k (Conservation of Biodiversity:
In-situ and Ex-situ)

¼v½ LFkkukLFk (In-situ) ,oa ¼c½ cfg% LFkkukLFk (Ex-situ)

¼v½ LFkkukLFk (In-situ) & blds vUrxZr fdlh Hkh iztkfr dk laj{k.k
mlds ewy vkoklksa esa vkSj LFkkukUrfjr fd;s fcuk izkÑfrd vkokl esa vuqdwy
n'kk,¡ iznk; dj fd;k tkrk gSA bldks LFkkukLFk la[;k ds uke ls tkuk tkrk
gSA ;g ,d egRoiw.kZ fof/k gS tks fd ladVkiUu iztkfr;ksa ds laj{k.k ds fy,
tkrk gSA bl fof/k ds vUrxZr oU; izkf.k;ksa ,oa ikniksa dk izkÑfrd {ks=@LFky
dk p;u djds izkf.k;ksa ds fopj.k ds fy, i;kZIr LFkku] [kk| tky (food
webs), [kk| J`a[kyk (food chain) ds vuqlkj izk.kh ,oa ikniksa dh iztkfr;ksa dks
laj{k.k iznku fd;k tkrk gSA bl dk;Z ds fy, jk"Vªh; m|ku (National Park),
vH;kj.;ksa (Sanctuaries) ,oa tSo e.My vkj{k.k LFky (Biosphere reserves)
dks LFkkfir fd;k x;kA bu laj{k.k LFkyksa dh LFkkiuk ds fy, o"kZ 1952 esa
Hkkjrh; oU; izk.kh ifj"kn (India Board of wild life) dk xBu fd;kA o"kZ
1970 esa IUCN us Hkkjrh; oU; izk.kh ifj"kn ds rRok/kku oU; tho ds laj{k.k
ds fy, izHkkoh dkuwu cuk,A Hkkjro"kZ esa vusd Hkw&Hkkxksa esa jk"Vªh; ikdZ]
vH;kj.;ksa ,oa tSoe.My vkj{k.k LFkyksa dks LFkkfir dj oU; tho tkrksa dks
izkÑfrd vkokl esa laj{k.k fn;k tk jgk gS] ftlls izÑfr dh lqUnj /kjksgj dks
cpk;k ,oa laj{k.k iznk; fd;k tk ldsA

¼c½ cfg% LFkkukLFk laj{k.k (Ex-situ) & bl fof/k ds vUrxZr
ladVkiUu tho&tkr&ikniksa ,oa izkf.k;ksa dks muds vkuqoaf'kd Lkzksrksa ds }kjk
mlds izkÑfrd vkokl ls vU;= vkokl ;k Ñf=e vkokl esa laj{k.k iznku
djukA orZeku le; eas rhoz xfr ls u"V gksrs izkÑfrd vkoklksa ds dkj.k
ladVkiUu iztkfr;ksa ds laj{k.k ,oa lao/kZu gsrq vizkÑfrd] Ñf=e vkokl laj{k.k
vf/kd ykHkdkjh fl) gqvk gSA lkekU;r% bl izdkj dk laj{k.k Ñf"k Qlyksa ds
fodkl ds fy, fd;k tk jgk gSA Ñf"k Qlyksa ds vfrfjDr] dqDdj ,oa i'kqvksa
vkfn esa Hkh bl fof/k ds }kjk fofo/krk dk laj{k.k fd;k tkrk gSA bl fof/k dh
lQyrk Ñf=e] vizkÑfrd vkoklksa esa ikni ,oa izkf.k iztkfr;ksa dks vkoklksa dh
dbZ ifjfLFkfr;ksa@n'kkvksa ij fuHkZj djrh gSA Ñf=e vkoklksa eas iztkfr;ksa dks
izkÑfrd vkokl ds leku okrkoj.k] fopj.k ds fy;s i;kZIr LFkku] rkieku]
izdk'k ,oa Hkkstu vkfn dh vkiwfrZ ds }kjk gh iztuu ,oa lao)Zu dh fLFkfr
fufeZr gksrh gSA bu iztkfr;ksa dks vuqdwy n'kk,¡ izkIr gksus ij buds izkÑfrd
vkokl esa LFkkukUrfjr dj fn;k tkrk gSA
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viuh çxfr tk¡fp, (Check Your Progress)

19- jsM MkVk cqd esa gS&

¼v½ ikni leqg dk fooj.k] ¼c½ foyqIr iztkfr;ksa dk o.kZu

¼d½ izk.kh lewg dk fooj.k ¼M½ mijksDr esa ls dksbZ ugha

20- VkbZxj laj{k.k dc izkjEHk gqbZ&

¼v½ 1972 ¼c½ 1956

¼d½ 1983 ¼M½ 1985

21- IUCN ds vuqlkj fo'o esa foyqIr izkf.k;ksa dh la[;k gS&

¼v½ 700 ¼c½ 10]000

¼d½ 20]000 ¼M½ 2]400

3-13 iznw"k.k ds izdkj% ok;q] ty] feV~Vh@e`nk]
rkih; ,oa /ofu iznw"k.k (Types of Pollution: Air,
Water, Soil, Thermal and Noise Pollution)

i;kZoj.kh; fuEuhdj.k (Environmental Degradation)

^i;kZoj.k* (Environment) vtSfod ,oa tSfod ?kVdksa dk ,d ,slk la;kstu gS
tks lHkh tho/kkfj;ksa ds fodkl gsrq vuqdwy vkokl (Habitat) miyC/k djkrk gSA
bl vkokl dks lEiksf"kr djus ds fy, i;kZoj.k ds rRo fujUrj fØ;k'khy jgrs
gSa rFkk ijLij lkeatL; cuk;s j[krs gSaA ;s i;kZoj.kh; rRo tc vius
LokHkkfod xq.kksa ds foijhr tho/kkfj;ksa dks izHkkfor djus yxrs gSa rc bl
ifjofrZr fLFkfr dks i;kZoj.kh; fuEuhdj.k (Environmental degradation)
dgrs gSaA

i;kZoj.kh; fuEuhdj.k dh izfØ;k
(Process of Environmental Degradation)

i;kZoj.kh; fuEuhdj.k tho/kkfj;ksa fo'ks"kdj euq"; }kjk i;kZoj.k dh
voekuuk ,oa 'kks"k.k ds lkFk izkjEHk gksrk gSA i;kZoj.kh; lalk/kuksa ds vfrnksgu
ds ifj.kkeLo:i i;kZoj.k dh fØ;k'khyrk de gksus yxrh gS ftlds
ifj.kkeLo:i i;kZoj.k fuEuhÑr gks tkrk gSA mnkgj.k ds fy,] ;fn yxkrkj
c<+ jgh tula[;k ds lEiks"k.k gsrq e`nk dk mi;ksx c<+rk pyk tk;s vkSj
mRiknu dks cuk;s j[kus ds fy, fofHkUu jklk;fud moZjdksa dk mi;ksx fd;k
tkrk jgs rks e`nk dh mRikndrk ?kVrh pyh tkrh gSA e`nk dh mRikndrk de
gks tkus ij ge vU; lalk/kuksa dk vf/kd mi;ksx djus yxrs gSa tks nq#i;ksx
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dh fLFkfr rd igq¡p tkrk gSA blls i;kZoj.k ds vusd rRo vLokHkkfod
izfrfØ;k djus yxrs gSaA bl izfØ;k dks fuEu izdkj ls le>k tk ldrk gS&

Ekkuoh; fØ;kdyki



i;kZoj.k ij ncko



i;kZoj.kh; fuEuhdj.k



ikfjfLFkfrdh; {kfr

oSKkfudksa dk ekuuk gS fd i;kZoj.k rHkh fuEuhÑr gksrk gS tc mlds
izfr 'k=qrkiw.kZ O;ogkj fd;k tk;sA ;fn mlds lkFk lg;ksx dk jkLrk viuk;k
tk;s rks fofHkUu i;kZoj.kh; rRo NksVh&eksVh {kfr dks laof/kZr dj lUrqyu
LFkkfir j[krs gSaA euq"; dh ewyHkwr vko';drkvksa dh iwfrZ esa fuEufyf[kr
i;kZoj.kh; rRoksa dh Hkwfedk izeq[k gS&

1- 'kq) ok;q]

2- 'kq) ty]

3- mitkÅ e`nk]

4- [kfut lEink]

5- ikni ,oa tUrq]

6- vuqdwy ekSle ,oa tyok;qA

i;kZoj.kh; fuEuhdj.k ds izeq[k dkj.k

(Main Causes of Environmental Degradation)

i;kZoj.kh; fuEuhdj.k euq"; dh egRokdka{kh fodkl ;kstukvksa] izÑfr ds izfr
fu"Bqjrk] rduhdh oSKkfud iz;ksx] vKkurk] tula[;k o`f)] vf/kd i'kqikyu
vkfn dkjdksa ls lEcfU/kr gSA v/;;uksa ds vk/kkj ij i;kZoj.kh; fuEuhdj.k gsrq
mÙkjnk;h dkjdksa dks fuEu izdkj ls lwphc) fd;k x;k gS&

1- ou fouk'ku (Deforestation),

2- tula[;k foLQkssV (Population Explosion),

3- vkS|ksfxd fodkl (Industrial Development),

4- rduhdh fodkl (Technical Development),

5- lalk/kuksa dk vfoosdiw.kZ mi;ksx (Indiscriminate Use of Resources),

6- xgu Ñf"k iz.kkyh (Intensive Agricultural Practices),
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7- 'kL; oSKkfud fof/k;ksa dk nks"kiw.kZ mi;ksx (Faulty use of Agronomic
Procedures),

8- vR;f/kd i'kqpkj.k (Overgrazing),

9- uxjhdj.k (Urbanization),

10- ;krk;kr ds lk/kuksa dk rhoz foLrkj (Rapid Development of Means of
Transportation)A

i;kZoj.kh; fuEuhdj.k ds izHkko

(Effects of Environmental Degradation)

i;kZoj.kh; fuEuhdj.k izÑfr ds vtSfod rFkk tSfod ?kVdksa ds ikjLifjd
lEcU/kksa esa vlUrqyu LFkkfir djrk gS ftlds QyLo:i thou dh
xq.koÙkk ?kVus yxrh gSA i;kZoj.kh; fuEuhdj.k ds fuEufyf[kr rhu izHkkoh Ik{k
fo'ks"k :i ls egRoiw.kZ gSa&

1- iznw"k.k (Pollution),

2- izkÑfrd izdksi (Natural hazards),

3- lkaLÑfrd leL;k,¡ (Cultural problems)A

3-14 okrkoj.kh; iznw"k.k (Environmental Pollution)

iznw"k.k dk ewy dkj.k ekuo gS rFkk tSls&tSls ekuo la[;k esa o`f) gksrh gS]
rnuq:i iznw"k.k Hkh c<+rk tkrk gSA tula[;k o`f) ds lkFk&lkFk Hkwe.Myh;
ns'kksa ds chp eph fodkl dh gksM+ esa ekuo us tkus&vutkus izÑfr ,oa izkÑfrd
lalk/kuksa dk bruk vU/kk/kqU/k nksgu fd;k gS fd tSoe.My ds fofHkUu tSfod
vkSj vtSfod dkjdksa ds e/; LFkkfir lUrqyu bruk vf/kd vO;ofLFkr gks x;k
gS fd vkt ekuo dk okrkoj.k ekuo ds fy, gh ugha vfirq vU; lHkh thfor
thoksa dh mÙkjthfork dk nq'eu cu x;k gSA

fo'o dh yxHkx 80 izfr'kr vkcknh xjhc rFkk fodkl'khy ns'kksa esa jg
jgh gS tgk¡ eq[;r;k ekuo ,oa tUrqvksa ds vif'k"Vksa ds dkj.k iznw"k.k gksrk gSA
/kuh ,oa fodflr ns'k tgk¡ fo'o dh dqy 20 izfr'kr vkcknh gh jgrh gS] 80
izfr'kr iznw"k.k ds fy, mÙkjnk;h gSaA iznw"k.k ds dkj.k okrkoj.k dh xq.koÙkk esa
gksus okyh deh ds ifj.kkeLo:i ouLifr vkPNknu ,oa tSfod fofo/krk esa deh]
ifjos'kh okrkoj.k ,oa [kk|kUuksa esa gkfudkjd jlk;uksa dh lkUnzrk esa o`f)]
okrkoj.kh; nq?kZVukvksa dh vk'kadkvksa esa o`f) rFkk thouk/kkj rU=ksa ds fy,
[krjk mRiUu gks x;k gSA

tula[;k o`f) ds lkFk izfr O;fDr ÅtkZ dh [kir esa Hkh o`f) gqbZ gS rFkk
dqy ÅtkZ dh ek¡x Hkh vR;Ur rhoz xfr ls c<+h gSA bldk Li"V izek.k
vkS|ksfxd la;U=ksa] thok'eh; bZa/ku ls pyk;s tk jgs fo|qr~ la;U=ksa ,oa yksxksa dks
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ykus ,oa ys tkus okys ifjogu ds lk/kuksa ls fudyus okys fofHkUu izdkj ds ok;q
iznw"kd gSaA

vkt Hkkjr fo'o ds nl vxz.kh vkS|ksfxd ns'kksa esa ls ,d gSA jlk;u]
/kkrq] moZjd] isVªksfy;e] [kk| vkfn vusdkusd m|ksxksa dk tky lEiw.kZ ns'k esa
QSyk gqvk gSA bu reke m|ksxksa esa miektZd (Detergents), ihM+duk'kh
(Pesticides), tSouk'kh (Biocides), IykfLVd ,oa IykfLVddkjh (Plastic and
plasticizers), ?kksyd (Solvents), isUV (Paints), jatd (Dyes), vkS"kf/k;k¡
(Medicines), [kk| la;ksth (Food additives) rFkk vU; fofHkUu izdkj ds
jlk;uksa (Chemicals) tSls mRikn ekuo fgrksa ds fy, mRikfnr fd;s tk jgs
gSaA bu lHkh inkFkkssZa esa ikfjfLFkfrd rU= dks vO;ofLFkr djus ,oa gkfu igq¡pkus
dh {kerk vUrfuZfgr gSA

ijek.kq ÅtkZ laLFkkuksa ls mRiUu gksus okyk fofdj.k (Radiation) rFkk
dpjs ds :i esa fudyus okys jsfM;ks/kehZ vif'k"V (Radioactive waste) ds
dkj.k iznw"k.k QSyus dh iw.kZ vk'kadk gSA vHkh rd jsfM;ks/kehZ vif'k"Vksa ds
fu"iknu dh dksbZ mi;qDr ,oa lqjf{kr dk;Z;kstuk rS;kj ugha dh tk ldh gSA
blh izdkj vkS|ksfxd bdkb;ksa ls fudyus okys vif'k"Vksa ,oa tgjhyh xSlksa ls
Hkh ekuo i;kZoj.k fujUrj iznwf"kr gks jgk gSA [kuu fØ;k&dykiksa ds dkj.k
fudys Bksl vif'k"Vksa (Solid wastes) ds izcU/ku dh Hkh dksbZ fuf'pr
dk;Z ;kstuk okafNr ugha gSA

eksVjxkfM+;ksa ,oa vU; Lkzksrksa ls gksus okys /ofu iznw"k.k (Noise pollution)
fo'ks"kdj 'kgjksa ,oa egkuxjksa esa gksus okys 'kksj iznw"k.k dh leL;k Hkh vkt gekjs
lkeus eq¡gck, [kM+h gqbZ gSA mi;ZqDr lHkh leL;kvksa dk okafNr mi;qDr
lek/kku ;fn 'kh?kz u fudkyk x;k rks fu%lUnsg thou iznwf"kr gksrs&gksrs ,d
fnu mtM+ tk;sxkA

iznw"k.k (Pollution) ok;q] Hkwfe ,oa ty dh HkkSfrd] jklk;fud ,oa tSfod
fo'ks"krkvksa esa gksus okyk og vokafNr ifjorZu gS tks ekuo thou dks] okafNr
iztkfr;ksa dks] vkS|ksfxd izfØ;kvksa dks] thou n'kkvksa dks ,oa lkaLÑfrd
lEinkvksa dks gkfudkjd :i esa izHkkfor djrk gS vFkok gekjs dPps eky ds
lalk/kuksa dks u"V dj ldrk gSA iznw"kd mu oLrqvksa ds vof'k"V gksrs gSa ftUgsa
ge cukrs gSa] iz;ksx djrs gSa vkSj Qsad nsrs gSaA iznw"k.k dsoy blfy, ugha c<+rk
fd miyC/k LFkku esa yksxksa dh la[;k c<+us ds izfr O;fDr LFkku de gks tkrk gS
vfirq izfr O;fDr oLrqvksa dh ek¡x c<+rh tkrh gS vkSj Qsads x;s inkFkksZa dh ek=k
esa o"kZ nj o"kZ o`f) gksrh tkrh gSA tSls&tSls i`Foh ij tula[;k ?kuRo c<+rk
tkrk gS] nwfj;k¡ fleVrh tkrh gSa vkSj ,d O;fDr dk fuokl LFkku nwljs ds
dpjs dk LFkku curk tkrk gSA

fofHkUu izdkj ds iznw"kd (Different Kinds of Pollutants)

iznw"kd mu oLrqvksa ds vif'k"V gksrs gSa ftUgsa ge cukrs gSa] iz;ksx djrs gSa vkSj
Qsad nsrs gSa rFkk tks okrkoj.k dks fdlh u fdlh izdkj ls iznwf"kr djrs gSaA
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vksMe (Odum) us izkÑfrd fo?kVu ds vk/kkj ij iznw"kdksa dks nks izdkjksa esa
oxhZÑr fd;k gS&

¼1½ tSo&fuEuhdj.kh; iznw"kd (Biodegradable Pollutants) & ,sls
iznw"kd ftudk fo?kVu izÑfr esa vklkuh ls gks tkrk gS] tSo&fuEuhdj.kh;
iznw"kd dgykrs gSa( tSls&xUnh ukfy;ksa }kjk fudys dkcZfud inkFkksZa dh
ek=k ;fn bruh jgrh gS fd os lw{ethoksa (Micro-organism) }kjk fo?kfVr
fd;s tk ldsa rks os ikfjfLFkfrd rU= dks u dsoy lUrqfyr j[krs gSa vfirq
mi;ksxh fl) gksrs gSa D;ksafd bl izdkj ÅtkZ dk mRiknu gksrk gS] ijUrq ;fn
okrkoj.k esa budh ek=k bruh vf/kd gks tk;s fd os lw{ethoksa }kjk iw.kZ :i ls
fo?kfVr u fd;s tk ldsa rks ,sls inkFkZ okrkoj.k dks iznwf"kr djus yxrs
gSa( tSls&?kjsyw okfgrey (Domestic sewage), dwM+k&djdV] ydM+h vkfnA

¼2½ vfuEuhdj.k iznw"kd (Non-degradable Pollutants) & ,sls
iznw"kd ftudk fuEuhdj.k ;k rks fcYdqy ugha gksrk ;k tks izÑfr esa vR;Ur
eUn xfr ls fuEuhÑr gksrs gSa] vfuEuhdj.kh; iznw"kd dgykrs gSa( tSls&
,syqfefu;e (Aluminium), ikjs ds yo.k (Mercury salts), lhlk (Lead),
vklsZfud (Arsenic), QhukWy ds dqN ;kSfxd (Phenolic compounds), IykfLVd
(Plastic), Mh- Mh- Vh- (DDT) vkfnA ,sls vfuEuhdj.kh; iznw"kd okrkoj.k esa u
dsoy ,df=r gksrs gSa vfirq [kk| J`a[kyk ds ,d iks"kd Lrj (Trophic level)
ls nwljs iks"kd Lrj dks LFkkukUrfjr gksus ds dkj.k budk tSfod vko/kZu
(Biomagnification) Hkh gks ldrk gSA

iznw"kdksa dh okrkoj.k esa mRifÙk ds vk/kkj ij bUgsa nks izdkj esa oxhZÑr
fd;k x;k gS&

1- izkFkfed iznw"kd (Primary Pollutants) & bl izdkj ds iznw"kd
fdlh vfHkKs; Lkzksr (Identifiable source) ls okrkoj.k esa lh/ks eqDr
gksrs gSa( tSls& dkcZu MkbvkWDlkbM] lYQj MkbvkWDlkbM vkfnA

2- f}rh;d iznw"kd (Secondary Pollutants) & bl izdkj ds iznw"kd
izkFkfed iznw"kdksa }kjk jklk;fud vfHkfØ;k ds ifj.kkeLo:i mRiUu gksrs
gSa( tSls&/kqU/k (Smog) cuus ds nkSjku gksus okyh izdk'k&jklk;fud
vfHkfØ;k }kjk mRiUu ijkWDlh,flVkby ukbVªsV (Peroxyacetyl
nitrate) ;k PANA

izÑfr esa vfLrRo (Existence) ds vk/kkj ij Hkh iznw"kdksa dks nks oxksZa esa
ck¡Vk x;k gS&

(i) ifjek.kkRed iznw"kd (Quantitative Pollutants) & ,sls inkFkZ ;k
dkjd tks lkekU;r;k okrkoj.k esa mifLFkr jgrs gSa ijUrq tc budh
lkUnzrk ,d fuf'pr lhek (Threshold value) ls vf/kd gks tk;s rks ;s
iznw"kd dk dk;Z djus yxrs gSa] ifj.kkeLo:i iznw"kd dgykrs gSa( tSls&
ukbVªkstu vkWDlkbM] dkcZu MkbvkWDlkbM vkfnA
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(ii) xq.kkRed iznw"kd (Qualitative Pollutants) & bl izdkj ds iznw"kd
lkekU;r;k okrkoj.k esa ugha ik;s tkrs ijUrq ekuoh; fØ;k&dykiksa ds
ifj.kkeLo:i okrkoj.k esa izos'k djrs gSa( tSls&fofHkUu dhVuk'kh
(Insecticides), doduk'kh (Fungicides), 'kkduk'kh (Herbicides)
vkfnA

eq[; iznw"kd (Principal Pollutants)

ok;q] ty ,oa Hkwfe dks iznwf"kr djus okys izeq[k iznw"kd fuEufyf[kr gSa&

1- xSlsa (Gases) & ukbVªkstu ds vkWDlkbM (NO, NO2), lYQj
MkbvkWDlkbM (SO2), gkbMªkstu lYQkbM (H2S), dkcZu eksuks&
vkWDlkbM rFkk dkcZu MkbvkWDlkbM (CO ,oa CO2), Dyksjhu] czksehu]
vk;ksMhu vkfn gSykstsu (Halogens), Dyksjks¶yks;wjksdkcZu
(Chlorofluorocarbons), vkstksu (Ozone) vkfnA

2- ¶yksjkbM ;kSfxd (Fluoride compounds) & tSls&flfydu
VsVªk¶yksjkbM (Silicon tetrafluoride)A

3- /kkrq,¡ (Metals) & tSls& ikjk (Mercury), lhlk (Lead), dSMfe;e
(Cadmium), fufdy (Nickel), tLrk (Zinc), fVu (Tin) vkfnA

4- tfVy dkcZfud inkFkZ (Complex Organic Substances) & tSls&
csUthu (Benzene), csUtksikbjhu (Benzopyrenes), ,slhfVd vEy
(Acetic acid), bZFkj (Ehter) vkfnA

5- Ñf"k jlk;u (Agro-chemicals) & tSls& fofHkUu izdkj ds
ihM+duk'kh (Pesticides) rFkk moZjd (Fertilizers)A

6- jsfM;ks/kehZ vif'k"V (Radioactive wastes) & tSls&fØIVu
(Krypton), ;wjsfu;e (Uranium), IywVksfu;e (Plutonium), dksckYV
(Cobalt) vkfnA

7- tSfod ?kVd (Biotic components) & tSls& ijkx (Pollens), dodksa
ds chtk.kw (Fungal spores), thok.kq (Bacteria), fo"kk.kw (Virus) vkfnA

8- df.kdke; ;k fu{ksfir inkFkZ (Particulate or Deposited Matter) &
tSls& /kwy (Dust), /kqvk¡ (Smoke), dkfy[k (Soot), jsr ds d.k (Grit)
vkfnA

9- Bksl vif'k"V (Solid wastes) & tSls& ?kjsyw] uxjikfydk ,oa m|ksxksa
ls fudyk vif'k"VA

10- Å"ek (Heat) & tSls& Hkki] xeZ ty vkfnA

11- /ofu ;k 'kksj (Noise)A
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iznw"k.k ds izdkj (Kinds of Pollution)

iznw"k.k dks fofHkUu vk/kkjksa ij oxhZÑr fd;k tkrk gS ftuesa izeq[k vk/kkj gSa&
iznwf"kr gksus okys okrkoj.k ds vk/kkj ij( tSls& ty iznw"k.k] ok;q iznw"k.k rFkk
e`nk iznw"k.k vFkok iznw"kdksa ds vk/kkj ij( tSls& ihM+duk'kh iznw"k.k] ikjk iznw"k.k]
/ofu iznw"k.k] rkih; iznw"k.k vkfnA v/;;u dh lqfo/kk gsrq iznw"k.k dks
fuEufyf[kr izdkjksa esa ck¡Vk x;k gS&

1- ok;q iznw"k.k (Air pollution),

2- ty iznw"k.k (Water Pollution),

3- e`nk iznw"k.k (Soil Pollution),

4- rkih; iznw"k.k (Thermal Pollution),

5- /ofu iznw"k.k (Noise Pollution)A

3-15 ok;q iznw"k.k (Air Pollution)

i`Foh ds pkjksa vksj ok;qe.My dk ,d lqj{kkRed vkoj.k ik;k tkrk gSA ;g ,d
dop dk dk;Z djrk gSA blesa ukbVªkstu] vkWDlhtu] dkcZu MkbvkWDlkbM]
mRÑ"V xSlsa( tSls& vkxZu] fØIVu] ghfy;e] ty&ok"i rFkk fuyfEcr Bksl d.k
vkfn ik;s tkrs gSaA fp= 3-3 eas leqnz Lrj ds fdukjs dh 'kq"d ok;q dk la?kVu
fn[kk;k x;k gSA ukbVªkstu xSl tSfod :i ls fuf"Ø; gksrh gSA vkWDlhtu dk
mi;ksx thoksa }kjk 'olu esa rFkk dkcZu MkbvkWDlkbM dk mi;ksx gjs
ikS/kksa }kjk izdk'k&la'ys"k.k dh fØ;k esa fd;k tkrk gSA

VALUES IN PERCENTAGE BY VOLUME

OTHER GASES
(IN ppm)

20.9476%

0.934% 0.032% 0.004%

N O Ar CO2 OTHERS

78.084%

Ne 18.0
He 5.2
CH4 1.5
Kr 1.0
N2O 0.5
H2 0.5
Xe 0.08
O3 0.01

fp= Ø- 3-3% Composition of unpolluted dry air near sea level

ok;qe.My dks rki ,oa i`Foh dh lrg ls Å¡pkbZ ds vk/kkj ij
fuEufyf[kr pkj fofHkUu irksaZ ;k {ks=ksa esa foHkkftr fd;k tk ldrk gS&

(i) {kksHke.My (Troposphere),
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(ii) lerkie.My (Stratosphere),

(iii) e/;e.My (Mesosphere),

(iv) cká ok;qe.My (Thermosphere)A

mi;qZDr pkjksa {ks=ksa dk rki ,oa mudh i`Foh dh lrg ls Å¡pkbZ lkj.kh
3-6 eas fn[kk;h x;h gSA

lkj.kh Ø- 3-6% Major Regions of the Atmosphere

Region Altitude range (km) Temperature range (°C)

Troposphere 0 to 6-17 15 to 56

Stratosphere 6-17 to 50 56 to –2

Mesosphere 50 to 85 –2 to –92

Thermosphere Above 85 –92 to 1200

ok;q iznw"k.k ds dkj.k (Causes of Air Pollution)

ok;q iznw"k.k ds izeq[k dkj.k gSa & thok'e bZa/ku (Fossil fuels) dk iz;ksx] m|ksx
(Industries), dkj[kkus (Factories), taxyh vkx (Forest fires) rFkk
Tokykeq[kh; xfrfof/k;k¡ (Volcanic activities)A okguksa esa] ?kjksa esa] QSfDVª;ksa esa
isVªksy] Mhty] feÍh dk rsy] vkfn ds ngu (Combustion) ls dkcZu
eksuksvkWDlkbM (Carbon monoxide)] dkcZu MkbvkWDlkbM (Carbon dioxide),
lYQj MkbvkWDlkbM (SO2), ukbVªkstu vkWDlkbM~l (Nitrogen oxides) rFkk
df.kdke; inkFkZ (Particulate matter) mRiUu gksrs gSaA ;s lHkh ok;q dks iznwf"kr
djrs gSaA
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fp= Ø- 3-4% Different sources of air pollution

rkih; fctyh ?kjksa (Thermal power plants), LVhy dkj[kkuksa]
dkxt ,oa 'kDdj dh feyksa esa] dk¡p m|ksxksa vkfn esa dks;yk ,oa QusZl vkW;y
(Furnace oil) ds ngu ls CO2, CO, SO2, ,s'k (Ash), ¶ykbZ ,s'k (Fly ash),
/kwy ds d.k rFkk dqN Hkkjh /kkrq,¡ ok;qe.My esa eqDr gksrh gSaA blh izdkj diM+k
feyksa] lhes.V dkj[kkuksa] ,LcsLVl dkj[kkuksa] dhVuk'kd dkj[kkuksa vkfn ls
fudys fofHkUu izdkj ds jlk;uksa ls Hkh ok;q iznw"k.k gksrk gSA

ok;q iznw"kd (Air Pollutants)

ok;q iznw"k.k ds fofHkUu Lkzksrksa ls fudyus okys fofHkUu ok;q iznw"kdksa dks nks izdkjksa
esa foHkkftr fd;k x;k gS ¼lkj.kh 3-7½&

lkj.kh Ø- 3-7% Classification of Air Pollutants

Major classes Sub-classes Typical members of sub-classes

(i) Gaseous pollutants

(a) Inorganic gases Oxides of carbon Carbon monoxide, carbon
dioxide

Oxides of sulphur Sulphur dioxide, sulphur trioxide

Oxides of nitrogen Nitrogen dioxide, nitric oxide,
Nitrous oxide

Others Hydrogen sulphide, ammonia,
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chlorine

(b) Organic gases Hydrocarbons Hexane, benzene, ethylene,
methane, butane, butadiene

Aldehydes and
Ketones

Formaldehyde, acetone

Others Hydrocarbons, amines, alcohols,
carboxylic acids

(ii) Particulates Solid Dust, smoke, fume, fly ash

Liquid Mist, spray

(A) xSlh; iznw"kd (Gaseous Pollutants) & buds vUrxZr vdkcZfud
(Inorganic) ,oa dkcZfud (Organic) xSlsa vkrh gSa( tSls& CO, CO2, SO2,
ehFksu (Methane), bFkkbyhu (Ethylene), ,lhVksu (Acetone), QkWesZfYMgkbM
(Formaldehyde) vkfnA

(B) fofoDr ;k df.kdh; inkFkZ (Particulate matter) & buds
vUrxZr /kwy (Dust), /kqvk¡ (Smoke), ¶ykbZ ,s'k (Fly ash), /kqa/k (Smog), dksgjk
(Mist) vkfn vkrs gSaA

mi;qZDr esa ls CO, CO2, SO2, NOx rFkk df.kdh; inkFkZ izeq[k ok;q
iznw"kd (Major Air Pollutants) gSaA blds vfrfjDr okguksa eas lhlk;qDr isVªksy
(Leaded Petrol) ds mi;ksx ls fudyus okyk lhlk (Lead), bZaV HkÍksa (Brick
kilns) ls fudyus okyh ¶yksjhu xSlsa (Fluorine), ikS/ks ds] ijkx d.k (Pollen
grains) vkfn y?kq iznw"kd (Minor pollutants) dk dk;Z djrs gSaA

¼1½ dkcZu eksuksvkWDlkbM (Carbon monoxide ;k CO) & ;g
eq[;r;k thok'e bZa/ku (Fossil fuel) ds viw.kZ ngu (Incomplete combustion)
ls eqDr gksrh gSA cM+s&cM+s 'kgjksa esa tgk¡ Lopkfyr okguksa dk vR;f/kd
ifjpkyu gksrk gS] ogk¡ CO dk iznw"k.k Hkh mruk gh vf/kd gksrk gSA

dkcZu ekuksvkWDlkbM ,d jaxghu] xU/kghu] Loknghu rFkk vuksÙkstd
(Non-irritating) xSl gS vr% fcuk vfHkKku esa vk;s ;g xEHkhj izHkko mRiUu
djrh gSA 1000 ppm ls vf/kd lkUnzrk gksus ij ;g cgqr rhozrk ls e`R;q dk
dkj.k curh gSA bruh lkUnzrk ij ekuo ,d ?k.Vs esa csgks'k gks tkrk gS rFkk
pkj ?k.Vs esa mldh e`R;q gks tkrh gSA

ok;qe.My esa CO cgqr de vof/k ds fy, gh jgrh gSA lw;Z ds izdk'k
dh mifLFkfr esa gjs ikS/ks CO dk mi;ksx djds 5&QkWfeZy VsVªkgkbMªksQksfyd
vEy (5-Formyl tetrahydrofolic acid) la'ysf"kr djrs gSa ftldk mi;ksx
izksVhu rFkk dkcksZgkbMªsV ds mikip; esa gksrk gSA lw;Z ds izdk'k dh vuqifLFkfr
esa gjh ifÙk;ksa esa CO ds vkWDlhdj.k ls CO2 curh gSA bl izdkj ikS/ks CO ds
gkfudkjd izHkkoksa ls cpkus dk dk;Z djrs gSaA

ekuo dh yky #f/kj df.kdkvksa (Erythrocytes) esa gheksXyksfcu
(Haemoglobin) uked 'olu jatd (Respiratory pigment) ik;k tkrk gS tks
vkWDlhtu dk ifjogu djrk gSA dkcZu eksuksvkWDlkbM dk gheksXyksfcu ds izfr
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rhoz yxko gksrk gSA ;g vkWDlhtu dh vis{kk 210 xquk vf/kd rhozrk ls
gheksXyksfcu ls la;ksftr gksdj dkcksZDlhgheksXyksfcu (Carboxyhaemoglobin)
cukrh gSaA

Hb + CO HbCO
Haemoglobin Carbon monoxide Carboxyhaemoglobin

bl izdkj CO gheksXyksfcu ls la;ksftr gksdj vkWDlhtu ds ifjogu dks
ckf/kr dj nsrh gS ftlls 'oklkojks/k (Asphyxia) ds dkj.k e`R;q gks tkrh gSA
CO fo"kkDrrk ls QsQM+s dk dSalj (Lung cancer) rFkk lsfjczy ,ukWfDl;k
(Cerebral anoxia) tSls jksx gks tkrs gSa rFkk Jo.k 'kfDr ,oa nf̀"V ij Hkh
foijhr izHkko iM+rs gSaA

¼2½ dkcZu MkbvkWDlkbM (Carbon dioxide or CO2) & ;g xSl
eq[;r;k thok'e bZa/ku tSls dks;yk] rsy] xSl vkfn ds tykus ls eqDr gksrh gS
rFkk ok;qe.My esa fey tkrh gSA ikS/ks izdk'k&la'ys"k.k dh fØ;k esa CO2 dk
mi;ksx djrs gSa] ijUrq ouksa dh dVkbZ ,oa vR;f/kd bZa/ku ds tkj.k ds dkj.k
ok;qe.My esa CO2 dh ek=k esa vR;f/kd o`f) gks tkus ls ;g izeq[k iznw"kd cu
x;h gSA vdsys rkih; fctyh?kj gh izfro"kZ 50 fe- Vu CO2 eqDr djrs gSaA
blds vfrfjDr dks;yk tykus ls yxHkx 20&40 izfr'kr jk[k (Ash) curh gS
tks vR;Ur gkfudkjd gksrh gSA

i`Foh dh lrg ds rkieku dk la/kkj.k (Maintenance) i`Foh ij Vdjkus
okyh lw;Z dh fdj.kksa dh ÅtkZ rFkk lrg ls fodfjr (Radiate) gksdj okil
vUrfj{k esa tkus okyh Å"ek ds e/; LFkkfir lUrqyu }kjk gksrk gSA tc CO2

dh ek=k esa o`f) gksrh gS rc i`Foh dh lrg ls fodfjr gksdj okil vUrfj{k esa
tkus okyh Å"ek CO2 }kjk jksd yh tkrh gS ftlls ok;qe.Myh; rki esa
o`f) gks tkrh gSA bl izdkj CO2 dh eksVh irZ fdlh xzhu gkml ds 'kh'ks dh
rjg dk;Z djus yxrh gS] blhfy, bl izHkko dks xzhu gkml izHkko (Green
house effect) dgrs gSaA lu~ 1900 esa ok;qe.My esa CO2 dh lkUnzrk 290 ppm
Fkh tks 1960 esa c<+dj 315 ppm gks x;hA orZeku es 1 ppm izfro"kZ dh nj ls
ok;qe.My esa CO2 dh lkUnzrk esa o`f) gks jgh gSA oSKkfudksa dk er gS fd
vxys 100 o"kksZa esa ;g lkUnzrk c<+dj yxHkx 500 ppm gks tk;sxh ftlds
dkj.k ok;qe.Myh; rki esa 3-8°C dh o`f) gks tk;sxhA blls u dsoy
ikni ,oa tUrq gh izHkkfor gksaxs oju~ cQZ dh /kzqoh; Vksfi;ksa (Polar ice caps) ds
fi?kyus ls leqnz dk Lrj dqN ehVj Å¡pk gks tk;sxk ftlls rVh; {ks= rFkk
'kgj tyeXu gks tk;saxsA

¼3½ lYQj MkbvkWDlkbM (Sulphur dioxide or SO2) & okrkoj.k esa
mRlftZr gksus okyh dqy SO2 dk 75 izfr'kr Hkkx thok'e bZa/ku ds tyus ls
rFkk 'ks"k 25 izfr'kr Hkkx isVªksfy;e 'kks/ku la;U=ksa ,oa xa/kd ds v;Ldksa dks
fi?kykus okys miLdjksa ls fudyrh gSA ;g rh{.k xa/k okyh jaxghu xSl gS tks
ty esa vR;Ur ?kqyu'khy gksrh gSA ok;qe.My esa ;g xSl 12 ?k.Vs ls 6 fnu
rd cuh jgrh gSA ,d cM+k rkih; fctyh?kj yxHkx 100 Vu SO2 izfro"kZ
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eqDr djrk gSA jksfcUlu ,oa jksfcUlu (Robinson and Robinson 1971) ds
vuqlkj ekuo }kjk izfro"kZ 6 yk[k Vu xU/kd tyk;k tkrk gSA mi;qZDr rF;ksa
ls ;g Li"V gS fd ok;qe.My esa SO2 dh lkUnzrk rhoz xfr ls c<+rh gSA

SO2 us=ksa ,oa 'olu rU= esa rhoz mÙkstuk iSnk djrh gSA ue 'olu jkLrs
esa ;g vklkuh ls vo'kksf"kr gks tkrh gS ftlds QyLo:i rhoz mÙkstuk
(Irritation) mRiUu gksus ds dkj.k E;wdl (Mucus) dk Lkzko.k c<+ tkrk gS rFkk
i{ekHkksa (Cilia) dh xfr {kh.k gks tkrh gS ,oa 'olu ekxZ l¡djk gks tkus ls
lk¡l ysus esa d"V gksrk gSA

SO2 ls vYQk vYQk (alfa alfa), dikl (Cotton), xsgw¡ (Wheat), lsc
(Apple), vaxwj (Grapes) vkfn dh Qlysa xEHkhj :i ls izHkkfor gksrh gSaA
ifÙk;ksa ij pdÙks iM+ tkrs gSaA ,slk DyksjksfQy-a (Chlorophyll-a) ds
fQ;ksQkbfVu-a (Phaeophytin-a) esa ifjofrZr gks tkus ds dkj.k gksrk gSA ifÙk;k¡
eqj>k tkrh gSa ftlls mRikndrk esa deh vk tkrh gSA

SO2 ls dkxt ihyk iM+dj Hkaxwj gks tkrk gSA

SO2 ls pwuk iRFkj (Limestone) rFkk laxejej (Marble) xEHkhj :i ls
izHkkfor gksrs gSaA pwuk iRFkj SO2 dks vo'kksf"kr djrk gS rFkk ;g vo'kks"k.k
ueh ds lkFk c<+rk tkrk gSA SO2 ds pwuk iRFkj ds lkFk izfrfØ;k djus ij
dSfY'k;e dkcksZusV (CaCO3) curk gS tks ty esa ?kqydj fo{kkfyr (Leach) gks
tkrk gS ftlls pwuk iRFkj detksj gksdj VwVus yxrk gSA laxejej dh lja/kzrk
(Porosity) de gksus ds dkj.k bl ij SO2 dk izHkko pwuk iRFkj dh vis{kk
de iM+rk gSA

SO2 ls yksgk o LVhy dk {kj.k (Corrosion) gksrk gSA ;g peM+s dks Hkh
{kfrxzLr djrh gSA

¼4½ ukbVªkstu vkWDlkbM~l (Nitrogen Oxides) & Lopkfyr
okguksa ,oa dkj[kkuksa vkfn ls izfro"kZ yxHkx 48 yk[k eh- Vu ukbVªkstu
vkWDlkbM ok;qe.My esa feyrh gSaA ukbVªkstu ds izeq[k vkWDlkbM gSa&ukbfVªd
vkWDlkbM (NO), ukbVªl vkWDlkbM (N2O) rFkk ukbVªkstu MkbvkWDlkbM
(NO2)A ukbVªl vkWDlkbM vf/kd iznw"k.k ugha djrhA ukbfVªd vkWDlkbM
ukbfVªd vEy (HNO3) cukus okys dkj[kkuksa ,oa Lopkfyr okguksa ls fudyrh
gSA bldh vf/kdrj ek=k jklk;fud fØ;kvksa }kjk ukbVªkstu MkbvkWDlkbM
cukrh gS tks fo"kSyh gksrh gS vkSj ok;qe.My esa fey tkrh gSA ukbVªkstu
MkbvkWDlkbM Hkwjs yky jax dh xSl gksrh gS rFkk gkfudkjd gksrh gSA cM+s&cM+s
'kgjksa esa blds }kjk QksVksdsfedy /kqU/k curk gSA

ukbVªkstu MkbvkWDlkbM ân;] QsQM+ksa ,oa o`Ddksa esa vusd izdkj ds fodkj
mRiUu djrh gSA blds vfrfjDr ;g us=ksa dks Hkh uqdlku igq¡pkrh gSA flxjsV
rFkk flxkj es 300&1500 ppm NO2 gksrh gS vr% /kweziku djus okys euq";ksa esa
QsQM+ksa ds fodkj mRiUu gks tkrs gaSA
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ukbVªkstu MkbvkWDlkbM ikS/kksa ds fy, Hkh gkfudkjd gksrh gSA ;g ikS/kksa
dh o`f) dks de dj nsrh gS rFkk ifÙk;ksa dks {kfrxzLr djrh gSA

¼5½ df.kdh; inkFkZ ;k ,;jkslkWy (Particulate Matter or
Aerosols) & fdlh Hkh inkFkZ pkgs nzo gks vFkok Bksl] ds 0-002 feeh- O;kl ds
d.kksa ds ok;qe.My esa folftZr gksus ls cus i`Fkd~ lewg dks ,;jkslkWy ;k
df.kdh; inkFkZ dgrs gSaA B.Ms ;k ue ekSle esa bu d.kksa ij tyok"i ,df=r
gksdj dqgjs (Fog) dk fuekZ.k gksrk gSA ,;jkslkWy dk fuekZ.k izkÑfrd L=ksrksa ds
vfrfjDr ekuoh; fØ;kdykiksa }kjk Hkh gksrk gSA thok'e bZa/ku ds tyus ls
fudys dkcZu ds d.k] lhlk;qDr isVªksy ds okguksa esa mi;ksx ls fudys lhls ds
d.k] rkih; fctyh ?kjksa ls fudyh ¶ykbZ ,s'k (Fly ash), lhes.V dkj[kkuksa ls
fudyh lhes.V dh /kwy] ,LcsLVl bdkb;ksa ls fudyh ,LcsLVl dh /kwy] diM+k
feyksa ls fudyh diM+s dh /kwy (Cotton dust), thok.kq] fo"kk.kq] ijkx d.k]
dod vkfn df.kdh; inkFkksZa ds ok;qe.My esa ,df=r gksus ds fy, mÙkjnk;h
gksrs gSaA

WHO ekxZnf'kZdk ds vuqlkj ;fn ok;qe.My esa df.kdh; inkFkksZa dk
Lrj 90 fexzk- izfr ?kuehVj ls vf/kd gks rks ;g ekuo ds fy, vR;Ur
gkfudkjd gksrk gSA dksydkrk tSls 'kgj esa df.kdh; inkFkksZa dk Lrj yxHkx
350 fexzk- izfr ?kuehVj ik;k x;k gSA

df.kdh; inkFkZ 'okl ds lkFk QsQM+ksa esa tkdj risfnd rFkk dSUlj tSls
fodkj mRiUu djrs gSaA ,LcsLVl ls ,LcsLVksfll (Asbestosis), flfydk ls
flfydksfll (Silicosis), :bZ ;k lwr ls ckbfluksfll (Byssinosis) tSls
fodkj mRiUu gksrs gSaA
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fp= Ø- 3-5% Characteristics of particulate matter

¼6½ izdk'k&jklk;fud /kqU/k (Photo-chemical Smog) & ;g
loZizFke 1940 esa vesfjdk ds ykWl ,fUtfyl (Log Angeles) 'kgj esa laKku
esa vk;k] blhfy, bls ykWl ,fUtfyl /kqU/k (Los Angeles Smog) Hkh dgrs gSaA
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/kqU/k ds fy, izeq[k :i ls ukbVªkstu vkWDlkbM rFkk gkbMªksdkcZUl mÙkjnk;h
gksrs gSaA ;s eq[;r;k Lopkfyr okguksa esa thok'e bZa/ku ds viw.kZ tkj.k ls
okrkoj.k esa eqDr gksrs gSaA lw;Z ds izdk'k esa ijkcSaxuh fdj.kksa (Ultraviolet
radiations) dh mifLFkfr esa ukbVªkstu vkWDlkbM gkbMªksdkcZUl ds lkFk
izfrfØ;k djds ,d f}rh;d iznw"kd (Secondary pollutant) cukrh gS ftls
ijkWfDly ,flVkby ukbVªsV ;k PAN dgrs gSaA

)(
)(

3

radiationsUV

OOzone
PANNitrateAcetylPeroxylnsHydrocarbooxideNitrogen


 

ijkWfDly ,flVkby ukbVªsV (PAN) ls ,d ihyh&Hkwjh /kqU/k curh gS tks
tyok"i ,oa CO, CO2, SO2 rFkk /kwy ds lkFk feydj vkSj ?kuh gks tkrh gSA

/kqU/k euq"; esa us= esa mÙkstuk mRiUu djus ds lkFk QsQM+ksa ,oa efLr"d
ds fodkj mRiUu djrh gSA ;g QsQM+ksa dh dwfidkvksa (Alveoli) dks {kfrxzLr
djds ,EQhlhek (Emphysema) jksx mRiUu djrh gS ftlls 'oklkojks/k
(Asphyxia) ,oa fljnnZ (Headache) gksrk gSA

/kqU/k ls ikS/kksa esa izdk'k&la'ys"k.k dh fØ;k ckf/kr gksrh gS rFkk ifÙk;k¡
fprdcjh (Leaf mottling) gks tkrh gSa ftlls ikS/kksa dh o`f) izHkkfor gksrh gSA
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fp= Ø- 3-6% Photochemical smog formation

¼7½ vEy o"kkZ (Acid Rains) & thok'e bZa/ku ds tyus ls eqDr gqbZ
dkcZu MkbvkWDlkbM] lYQj MkbvkWDlkbM rFkk ukbVªkstu vkWDlkbM vkfn xSlsa
ok;qe.My eas mifLFkr ty ds lkFk fØ;k djds vEy cukrh gSaA dkcZu
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MkbvkWDlkbM ds dkcksZfud vEy (H2CO3), lYQj MkbvkWDlkbM ls lY¶;wfjd
vEy (H2SO4) rFkk ukbVªkstu vkWDlkbM ls ukbVªl rFkk ukbfVªd vEy
(HNO2 o HNO3) vEy curs gSaA ;s vEy o"kkZ ds ty ds lkFk feydj vEy
o"kkZ (Acid rains) ds :i esa i`Foh ij cjlrs gSa ftldk pH 3&6 gksrk gSA vEy
o"kkZ ikniksa] tUrqvksa ,oa Hkouksa ds fy, gkfudkjd gksrh gSA

vEy o"kkZ ls tyh; tho] tSls&Iyod (Planktons) rFkk eNfy;k¡
xEHkhj :i ls izHkkfor gksrh gSaA vEyh; ty ikS/kksa dh ifÙk;ksa dks gkfu igq¡pkdj
izdk'k&la'ys"k.k dh fØ;k dks ckf/kr djrk gSA ykbdsu (Lichens) vEy o"kkZ
ds izfr vf/kd lqxzkgh gksrs gSa ftUgsa vEy o"kkZ ladsrd (Acid rain indicator)
ds :i esa iz;qDr fd;k tkrk gSA vEy o"kkZ ls e`nk dh vEyh;rk esa pH 4 rd
dh o`f) gks tkrh gS ftlls e`nk thoksa ds fy, gkfudkjd gks tkrh gSA

vEy o"kkZ ls izkphu Hkou rFkk ewfrZ;k¡ xy tkrh gSa ftls iRFkj&dks<+
(Stone leprosy) dgrs gSaA eFkqjk rsy'kks/kd la;U= ls fudyh lYQj
MkbvkWDlkbM xSl ls cus vEy ds o"kkZ ds lkFk cjlus ds dkj.k vkxjk fLFkr
rktegy lokZf/kd izHkkfor gqvk gSA

POLLUTION SOURCE DIRECTION OF WIND FLOW AND ACID RAIN PATH 100s km

LAKE ECOSYSTEM
RIVER

ECOSYSTEM

URBAN
AREA

CROPS

ACID RAIN, SNOW OR FOG

BUILDINGS
AND

MONUMENTS
SURFACE RUNOFF

ACID RAIN, SNOW OR FOG

FOREST ECOSYSTEMURBAN AREA,
POWER PLANTS
VEHICLES, etc.

CLOUDS CLOUDS

AIR POLLUTANTS
SO2, NOX

ACID PRECURSORS

TRANSPORT AND
CHANGE, COMPLEX

OXIDATION REACTIONS
SULPHURIC

ACID, NITRIC ACID

fp= Ø- 3-7% Different area affected with acid rains

¼8½ vkstksu irZ dh {kh.krk (Depletion of Ozone Layer) & ge
ok;qe.My dh {kksHke.My (Troposphere) uked irZ eas jgrs gSaA {kksHke.My ds
Bhd Åij dh irZ dks lerkie.My (Stratosphere) dgrs gSaA ;g {kksHke.My
/kzqoksa ij i`Foh dh lrg ls 8&10 fdeh rFkk Hkwe/; js[kk ij 16&18 fdeh Åij
ls ysdj 50 fdeh dh Å¡pkbZ rd ik;k tkrk gSA lerkie.My esa vkstksu ;k
O3 (Ozone or O3) xSl dk ,d dop LFkkfir gS tks lw;Z dh ijkcSaxuh fdj.kksa
(Ultraviolet rays) dks vo'kksf"kr djds i`Foh dh lrg rd vkus ls jksdrk gSA
ijkcSaxuh fdj.kksa ds izHkko ls rjg&rjg ds ?kkrd mRifjorZuksa (Mutations) ds
vfrfjDr Ropk dk dSUlj rFkk eksfr;kfcUn (Cataract) tSls& fodkj mRiUu
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gksrs gSa rFkk gekjh izfrjks/kd {kerk (Immunity) Hkh izHkkfor gksrh gSA vkstksu
VekVj] rEckdw] lse vkfn ikS/kksa dks Hkh izHkkfor djrh gSA

OZONE HOLE

fp= Ø- 3-8% Thinning of ozone layer in Antarctica

lerkie.My esa Dyksjhu ds ijek.kq ds folj.k ls vkstksu ds v.kq u"V gks
tkrs gSa ftlls vkstksu dop iryk gks tkrk gSA Dyksjhu (Chlorine) dk ,d
ijek.kq ,d yk[k vkstksu v.kqvksa dks u"V djrk gSA Dyksjhu ijek.kq
Dyksjks¶yksjksdkcZu (Chlorofluorocarbons ;k CFCs) ds fo?kVu ls curs gSaA
ÝhvkWu (Freon) ,d ,slk ?kkrd Dyksjkss¶yksjksdkcZu gS tks jsÝhtjsVj]
,vj&d.Mh'kuj] Qkse rFkk ,;jkslkWy Lizs eas iz;qDr gksrk gSA

,.VkdZfVdk (Antarctica) ds Åij ,d egk}hi ds vkdkj ds {ks= esa
vkstksu dh irZ cgqr iryh gks x;h gS ftls vkstksu fNnz (Ozone hole) dgrs
gSaA

3-16 ty iznw"k.k (Water Pollution)

ty esa fdlh inkFkZ ds feykus vFkok fdlh Hkh izdkj ls ty ds HkkSfrd ,oa
jklk;fud y{k.kksa esa ,slk ifjorZu djuk ftlls fd ty dh mi;ksfxrk izHkkfor
gks] ty iznw"k.k dgykrk gSA thou ds fy, ty vR;Ur vko';d gksrk gSA
ty ls gh i`Foh ij thou dh mRifÙk gqbZA thonzO; (Protoplasm) esa 90
izfr'kr ty gksrk gSA i`Foh dh yxHkx 78 izfr'kr lrg tyeXu gSA dqy ty
dk 97-5 izfr'kr Hkkx [kkjs ty ds :i esa leqnzksa ,oa egklkxjksa esa Hkjk gqvk gS
rFkk 'ks"k 2-5 izfr'kr ty gh ihus ds fy, miyC/k gSA bl 2-5 izfr'kr esa ls 0-
025 izfr'kr ty ufn;ksa] >hyksa] rkykcksa vkfn esa 2-475 izfr'kr fgeunksa] Hkwfexr
ty ds :i esa ik;k tkrk gSA
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ACID RAIN

FERTILIZER
RUNOFF

BARNYARD
WASTES

SEWAGE TREATMENT
PLANT

CROP
DUSTING

SOURCES OF
WATER POLLUTION

Oxygen-demanding
wastes
Biodegradable organic
compounds
(e.g., sewage, wastes from
food processing plants,
paper mills, and tanneries)

Plant nutrients
Nitrates and phosphates
from detergents, fertilizers,
and sewage treatment
plants

Sediments
Enriched soil in water due
to soil erosion

Thermal discharges
Heated water from power
plants

Disease-causing agents
Bacteria and viruses from
sewage (e.g., food
poisoning and hepatitis)

Synthetic organic
compounds
Pesticides, industrial
chemical (e.g., PCBs)

Radioactive substances
From nuclear power
plants, medical and
research facilities, and
nuclear weapons testing

INDUSTRIAL WASTES

NUCLEAR
REACTOR

OIL POLLUTION

fp= Ø- 3-9% Different sources of water pollution

izkÑfrd miyC/k ty ekuoh; fØ;k&dykiksa ds dkj.k vR;Ur iznwf"kr gks
x;k gSA fofHkUu izdkj ds vdkcZfud ,oa dkcZfud inkFkZ( tSls&moZjd]
ihM+duk'kh] viektZd (Detergents), QhukWfyd inkFkZ (Phenolic substances)
vkfn ty dks iznwf"kr djrs gSa ftlls ty xanyk (Turbid) rFkk cncwnkj gks
tkrk gS vkSj ihus] ugkus vFkok diM+s /kksus yk;d ugha jgrkA

ty iznw"k.k ds Lkzksr (Sources of Water Pollution)

ty iznw"k.k ds izeq[k Lkzksr fuEufyf[kr gSa&

1- okfgr ey (Sewage),

2- vkS|ksfxd cfg%Lkzkoh inkFkZ (Industrial Effluents),

3- Ñf"k folftZr inkFkZ (Agricultural Discharges),

4- HkkSfrd iznw"kd (Physical Pollutants)A

¼1½ okfgr ey (Sewage) & okfgr ey esa eq[;r;k dkcZfud inkFkZ]
ekuo ey] ?kjsyw vif'k"V] lkcqu rFkk vU; viektZd ik;s tkrs gSaA okfgr ey
rkykcksa] >hyksa ,oa ufn;ksa ds ty esa feyrs jgrs gSaA tyh; dk;ksa esa bu inkFkksZa
dks vkWDlhdj.k thok.kq (Aerobic bacteria) fo?kfVr djrs gSa ijUrq ty dk
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vf/kd lanw"k.k (Contamination) gksus ij ty dk; dh Lor% 'kks/ku fØ;kdyki
(Self purifying activity) lekIr gks tkrh gS ftlls ty iznwf"kr gks tkrk gS
vkSj mi;ksx ds yk;d ugha jg tkrk gSA
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fp= Ø- 3-10% Pollution of a stream with untreated sewage and its
subsequent recovery
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viektZdksa esa QkWLQsV~l (PO4) izpqj ek=k esa ik;s tkrs gSaa ftlds dkj.k
ty esa 'kSokyksa (Algae) dh vR;f/kd ek=k esa o`f) gksus yxrh gSA bls lqiks"k.k
(Eutrophication) dgrs gSaA 'kh?kz gh 'kSokyksa esa uhyh&gjh 'kSoky (Blue-green
algae) izHkkoh gks tkrh gS ftlls ty mQku (Water blooms) rFkk rSjrh gqbZ
irZ (Floating scum) curh gSA 'kSoky mQku dk tUrqIyod (Zooplanktons)
mi;ksx ugha djrs rFkk blds dkj.k vU; tyh; ikniksa dks izdk'k&la'ys"k.k ds
fy, izdk'k ugha fey ikrkA 'kSokyksa dh vfr o`f) ls vkWDlhtu dh [kir esa o`f)
gks tkrh gS] ijUrq izdk'k&la'ys"k.k dh fØ;k ds ckf/kr gksus ls vkWDlhtu eqDr
ugha gks ikrh vr% ty esa nqxZU/k vkus yxrh gSA dqN vi?kfVr ikni
LVªkbduhu (Strychnine) tSls tgjhys inkFkZ mRiUu djrs gSa ftlls tUrqvksa
dh e`R;q gks tkrh gS ¼fp= 3-10½A

okfgr ey vkSj vU; vif'k"Vksa dks vkWDlhdj thok.kq (Aerobic bacteria)
vi?kfVr (Decompose) djrs gSa vr% buds ,df=r gksus ls tSfod vkWDlhtu
ek¡x (Biological Oxygen Demand or BOD) c<+ tkrh gSA ty ds bdkbZ
vk;ru (Unit volume) esa lw{ethoksa (Microbes) }kjk tSfod
vkWDlhdj.k ds fy, vko';d vkWDlhtu dh ek=k tSfod vkWDlhtu
ek¡x (BOD) dgykrh gSA BOD dk eku ty esa mifLFkr dkcZfud inkFkksZa ds
lekuqikrh gksrk gS vr% bldk mi;ksx ty iznw"k.k ,oa vif'k"V Lrj ekiu ds
fy, fd;k tkrk gSA BOD dk ijh{k.k 20°C ij ik¡p fnu rd fd;k tkrk gSA
gkykafd BOD ds LFkku ij jklk;fud vkWDlhtu ek¡x (Chemical Oxygen
Demand) ;k COD vf/kd mi;ksxh ekud gksrk gSA ty ds fdlh uewus esa
fdlh izcy jklk;fud vkDlhdkjd }kjk dkcZfud inkFkksZa ds
vkWDlhdj.k ds fy, vko';d vkWDlhtu dh ek=k jklk;fud vkWDlhtu
ek¡x (COD) dgykrh gSA ty esa ?kqfyr vkWDlhtu dh ek=k (Dissolved
oxygen) ;k DO rFkk BOD ty esa mifLFkr tho/kkfj;ksa ds izdkj dks iznf'kZr
djrs gSaA

ty dh vukWDlhdj.k ifjfLFkfr;ksa (Anaerobic condition) esa fofHkUu
jksxtud fo"kk.kq] thok.kq] izksVkstksvk vkfn iuius yxrs gSa ftuds vusd ?kkrd
jksxksa( tSls&gsisVkbfVl (Hepatitis), gStk (Cholera), vehch; isfp'k (Amoebic
dysentery), Mk;fj;k (Diarrhoea) dk laØe.k gksrk gSA blds vfrfjDr dbZ
izdkj ds Ñfe;ksa (Worms) dk laØe.k Hkh gksrk gSA

¼2½ vkS|ksfxd cfg%Lkzkoh inkFkZ (Industrial Effluents) & fofHkUu
vkS|ksfxd bdkb;ksa ls fudys cfg%Lkzkoh inkFkksaZ esa vdkcZfud rFkk dkcZfud nksuksa
izdkj ds iznw"kd ik;s tkrs gSa( tSls&rsy] xzhl] IykfLVd] IykfLVlkbtj] /kkfRod
vif'k"V rFkk fuyfEcr Bksl] QhukWYl vkfnA buesa ls vusd iznw"kd vi?kfVr
ugha gksrs vkSj xEHkhj iznw"k.k leL;k mRiUu djrs gSaA blh izdkj dks;ys dh
[kkuksa ls fudyk lY¶;wfjd vEy (H2SO4) xEHkhj iznw"kd dk dk;Z djrk gS tks
u dsoy ty dh dBksjrk c<+krk gS vfirq thoksa ij gkfudkjd izHkko Mkyrk
gSA
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vusd Hkkjh /kkrq,¡( tSls& Cd, Au, As, Cr, Hg, Ni, Zn vkfn m|ksxksa ,oa
Ñf"k {ks=ksa ls fudydj ihus okys ty dh forj.k iz.kkyh esa feydj xEHkhj
LokLF; leL;k mRiUu djrs gSaA

rsy ,oa vU; xzhlh (Greasy) inkFkZ ty dh lrg ij QSydj ty
dk; (Water body) dh Lor% 'kks/ku izfØ;k dks vo#) djrs gSa rFkk tyh;
thoksa ds 'olu dks Hkh ckf/kr djrs gSaA

¼3½ Ñf"k folftZr inkFkZ (Agricultural Discharges) & Ñf"k dh
vk/kqfud i)fr esa vusd izdkj ds jklk;fud moZjdksa] ihM+dukf'k;ksa
(Pesticides) ,oa vU; e`nk ;ksT;ksa (Soil additives) dk iz;ksx fd;k tkrk gSA
bu inkFkksZa dh dqN ek=k flapkbZ] o"kkZ] ty fudkl ds ek/;e ls ufn;ksa ,oa
rkykcksa esa igq¡pdj iznw"k.k dh leL;k mRiUu djrs gSaA

jklk;fud moZjdksa ,oa la'ysf"kr pkjs ds vR;f/kd iz;ksx ls izk;% ty esa
ukbVªsV dh ek=k c<+ tkrh gSA ekuo vFkok tUrqvksa ds fy, tc ,sLkk ty ihus
ds mi;ksx esa yk;k tkrk gS rc ;s ukbVªsV 'kjhj ds vUnj igq¡p tkrs gSa tgk¡
vk¡r esa fLFkr thok.kq ukbVªsV dks tgjhys ukbVªkbV esa ifjofrZr dj nsrs gSaA
ukbVªkbV #f/kj dh gheksXyksfcu ds lkFk la;ksftr gksdj ehFkseksXyksfcu
(Methaemoglobin) cukrs gSa ftlls #f/kj dh vkWDlhtu ifjogu {kerk de
gks tkrh gSA bl O;kf/k dks ehFkseksXyksfcusfe;k (Methaemoglobinaemia) dgrs
gSaA ;g ,d ?kkrd O;kf/k gS ftlls dSUlj Hkh tks ldrk gSA

¼4½ HkkSfrd iznw"kd (Physical Pollutants) & jklk;fud m|ksxksa]
rkih; ,oa U;wfDy;j ikoj la;U=ksa esa ty dk iz;ksx vR;f/kd ek=k esa gksrk gSA
iz;qDr gksus ds ckn ty vR;f/kd xeZ gks tkrk gSA ;g ty tc
ufn;ksa ;k >hyksa esa Mkyk tkrk gS rks blls tyh; thou izHkkfor gksrk gSA bls
rkih; iznw"k.k (Thermal Pollution) dgrs gSaA

¶yqvksjhu iznw"k.k (Fluorine Pollution) & e`nk] ty] ok;qe.My]
ikni ,oa tUrq Årdksa esa ¶yqvksjhu dh dqN&u&dqN ek=k ik;h tkrh gSA
izÑfr esa ¶yqvksjhu ¶yqvksjkbM (Fluoride) ds :i esa ik;h tkrh gSA dHkh&dHkh
Hkwfexr ty esa ¶yqvksjhu dh ek=k vR;f/kd ik;h tkrh gSA 1-5 ppm rd dk
¶yqvksjhu Lrj lqjf{kr ekuk tkrk gSA ¶yqvksjhu lanwf"kr ty ds ihus ls
¶yqvksjksfll (Fluorosis) uked jksx gks tkrk gSA ¶yqvksjksfll ls xzflr euq";
ds nk¡rksa esa /kCcsa iM+ tkrs gSa (Teeth mottling), tksM+ksa ,oa gfÏ;ksa esa nnZ gksrk gS
rFkk ?kqVus vkxs dh rjQ eqM+ tkrs gS ftls ukWd&uh fl.Mªkse (Knock-knee
syndrome) dgrs gSaA

3-17 e`nk iznw"k.k (Soil Pollution)

i`Foh dh iiZVh (Earth's crust) dh Åijh vi{kh.k (Weathered) irsZa tks thou
dk laHkj.k djus esa l{ke gksa] e`nk dgykrh gSaA e`nk dk fuekZ.k fofHkUu tyok;q
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dkjdksa( tSls&ty rFkk rki ,oa tSfod dkjdksa( tSls& ikni] tUrq rFkk
lw{ethoksa dh la;qDr fØ;k ls gksrk gSA

,sls lHkh inkFkZ tks e`nk rU= dk fgLlk u gksa vkSj tks e`nk dh
mRikndrk dks gkfudkjd :i ls izHkkfor djsa] e`nk iznw"kd dgykrs gSaA

e`nk iznw"k.k eq[;r;k jklk;fud moZjdksa] ihM+dukf'k;ksa ,oa Bksl
vif'k"Vksa }kjk gksrk gSA blds vfrfjDr e`nk vizR;{k izHkkoksa (Indirect effects):
tSls& vEy o"kkZ (Acid rains) ls Hkh iznwf"kr gks ldrh gSA

¼1½ jklk;fud moZjd (Chemical Fertilizers) & vk/kqfud Ñf"k esa
jklk;fud moZjdksa dk iz;ksx Ñf"k iSnkokj c<+kus ds fy, O;kid iSekus ij fd;k
tk jgk gSA bu moZjdksa ds vU/kk/kqU/k iz;ksx ls iSnkokj esa o`f) rks gksrh gS] ijUrq
lkFk&gh&lkFk e`nk iznwf"kr Hkh gksrh gSA e`nk esa vuko';d teko gksus ds
dkj.k ;s u dsoy e`nk ds lkekU; la?kVu dks izHkkfor djrs gSa vfirq o"kkZ ty
ds lkFk cgdj ;s inkFkZ rkykcksa] ufn;ksa vkfn ty L=ksrksa esa igq¡pdj ty dks
lqiksf"kr (Eutrophication) djds ty iznw"k.k ds dkjd curs gSaA

¼2½ ihM+duk'kh (Pesticides) & Qlyksa dks dhVksa] dodksa] ijthoh
Ñfe;ksa] [kjirokjksa vkfn ds izdksi ls cpkus ds fy, fofHkUu izdkj ds
dhVuk'kdksa (Insecticides), doduk'kdksa (Fungicides), Ñfeuk'kdksa
(Nematicides), tSouk'kdksa (Herbicides) dk iz;ksx fd;k tkrk gSA bu
jklk;fud inkFkksaZ ds vU/kk/kqU/k iz;ksx ls u dsoy e`nk vfirq ty ,oa ok;q Hkh
iznwf"kr gksrh gSA

dhVuk'kh vR;Ur gkfudkjd jlk;u gksrs gSa tks u dsoy okafNr y{;
thoksa (Target organisms) dks lekIr djrs gSa vfirq vy{; thoksa (Non-target
organisms) dks Hkh izHkkfor djrs gSaA e`nk esa mifLFkr ykHkizn thoksa]
tSls&dsapqvk (Earthworm) rFkk lw{ethoksa (Microbes) ds fy, Hkh ;s ?kkrd
fl) gksrs gSaA dsapq;s dks i{kh] esa<d vkfn tho [kkrs gSa rFkk [ksrksa ij mxk;s x;s
pkjs dks eos'kh (Cattles) [kkrs gSaA bl izdkj ;s iznw"k.k e`nk ls [kk| J`a[kyk esa
igq¡p tkrs gSaA vusd dhVuk'kd jlk;u tSfod vko/kZu (Biomagnification) ds
ifj.kkeLo:i rr̀h;d miHkksDrkvksa (Tertiary consumers) esa ,df=r gks tkrs
gSaA

dhVuk'kdksa ds iz;ksx ls e`nk eas mifLFkr fo?kVudrkZ Hkh lekIr gks tkrs
gSa vr% Ñf"k vif'k"Vksa ds fo?kVu ,oa iqupZØ.k dh fØ;k Hkh izHkkfor gksrh gS
ftlls e`nk dh moZjdrk Hkh de gks tkrh gS rFkk ukbVªhdkjd thok.kqvksa ds
izHkkfor gksus ls ukbVªkstu dk fLFkjhdj.k Hkh izHkkfor gksrk gS ftlls iSnkokj
de gks tkrh gSA iSnkokj esa o`f) gsrq tc jklk;fud moZjdksa dk vf/kd iz;ksx
fd;k tkrk gS rks muds dkj.k Hkh iznw"k.k esa o`f) gksrh gSA

¼3½ Bksl vif'k"V (Solid Wastes) & Bksl vif'k"Vksa ds vUrxZr
eq[;r;k 'kgjksa ls fudyus okyk dwM+k&dpjk (Garbage), vLirkyksa ds vif'k"V
(Hospital wastes), ekuo ,oa tUrqvksa dk ey vkfn vkrs gSaA
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cM+s&cM+s 'kgjksa esa dwM+s&dpjs dh vR;f/kd ek=k curh gSA ,d vkadyu
ds vuqlkj 'kgjksa esa vkSlru 350&1000 xzke dpjk izfr O;fDr izfrfnu
fudyrk gSA fnYyh esa yxHkx 4000 Vu] dksydkrk esa 3150 Vu] eqEcbZ esa 6000
Vu rFkk gSnjkckn esa 1300 Vu dpjk izfrfnu curk gSA blds vfrfjDr
dlkbZ[kkuksa (Abattoirs) ls fudys tUrq vif'k"V] IykfLVd ds FkSys] PVC rFkk
jcj ds lkeku] Vk;j&V~;wc] dk¡p ,oa fljSfed ds lkeku] ,syqfefu;e ds fMCcs
Hkh Bksl vif'k"Vksa dh Js.kh esa vkrs gSaA dlkbZ?kjksa ls fudys tUrq vif'k"Vksa ds
vfrfjDr vU; vif'k"Vksa dk tSfod fuEuhdj.k ugha gksrk ftlds dkj.k ;s yEch
vof/k rd e`nk esa cus jgrs gSaA

vLirkyksa ls fudys vif'k"V vR;Ur ladVdkjh (Hazardous) gksrs gSaA ;s
vusd izdkj ds fo"kk.kq] thok.kq ,oa ijthoh laØe.k ds vfrfjDr vusd izdkj
dh O;kf/k;k¡ mRiUu djrs gSaA

¼4½ e`nk yo.kh;rk (Soil Salination) & flapkbZ gsrq mi;ksx esa yk;s
tkus okys ty esa ?kqfyr yo.k e`nk dh Åijh lrg ij tek gks tkrs gSaA blds
vfrfjDr xzh"e dky esa e`nk dh fupyh irksZa ls dsf'kdh; fØ;k (Capillary
action) }kjk yo.k Åijh lrg ij vkdj tek gks tkrs gSaA bu yo.kksa
ds ,df=r gksus ds QyLo:i e`nk dh mRikndrk de gks tkrh gS rFkk Hkwfe dh
xq.koÙkk Hkh fuEuhÑr gks tkrh gSA

3-18 rkih; iznw"k.k (Thermal Pollution)

tc fdlh inkFkZ ds foltZu ls okrkoj.k ds fdlh Hkkx ds rkieku esa o`f) gks
tk, rks bl izdkj ds iznw"k.k dks rkih; iznw"k.k dgrs gSaA ;gk¡ ij Å"ek
(Heat) iznw"kd dk dk;Z djrh gSA rkih; iznw"k.k ds fy, xeZ cfg%Lkzko] xeZ ty
rFkk xeZ ok;q mÙkjnk;h gksrs gSaA jklk;fud m|ksxksa rFkk ijek.kq ÅtkZ mRiknu
la;U=ksa esa ty dh vR;f/kd ek=k dk mi;ksx 'khryd (Coolant) ds :i esa
fd;k tkrk gS vr% ogk¡ ls fudkyk x;k ty vR;f/kd xeZ gksrk gS ftls unh
esa NksM+k tkrk gSA blh izdkj ftu m|ksxksa esa Hkki dk mi;ksx fd;k tkrk gS
ogk¡ ls Hkh xeZ ty folftZr gksrk gSA ;g xeZ ty ftl unh ;k >hy ;k vU;
tyh; dk; esa folftZr fd;k tkrk gS ml tyh; {ks= ds rkieku esa o`f) gks
tkrh gS ftlls ml ty {ks= ls ikni ,oa ty thou dk fouk'k gks tkrk gSA
blds vfrfjDr ogk¡ ds ty esa vkWDlhtu dh deh gks tkrh gSA

rkih; iznw"k.k ds ifj.kkeLo:i fuEufyf[kr izfrdwy izHkko mRiUu gksrs
gSa&

1- eNfy;ksa esa v.Mksn~Hksnu (Hatching) le; ls iwoZ gks tkrk gS ftlls
mudh fQaxjfyaXl (Fingerlings) izkÑfrd Hkkstu ds vHkko esa ej tkrs
gSaA

2- VªkmV (Trout) eNfy;ksa esa v.Mk nsus dh izfØ;k ckf/kr gksrh gSA
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3- lkyeu (Salmon) eNfy;ksa esa tykaMd (Spawn) ugha cursA

4- pw¡fd xeZ ty esa vkWDlhtu dh ek=k de gks tkrh gS vr% tSfod
vkWDlhtu ek¡x (Biological Oxygen Demand) c<+ tkrh gSA

5- gjs 'kSokyksa dk LFkku uhyh&gjh 'kSoky ls ysrh gSaA

6- tyeXu ikS/kksa (Macrophytes) esa ifjorZu gksus yxrs gSaA

7- tyh; tUrqvksa dk izolu (Migration) Hkh izHkkfor gksrk gSA

3-19 'kksj iznw"k.k (Noise Pollution)

izcy] dksykgyiw.kZ] v#fpdj ;k vlguh; /ofu dks 'kksj (Noise) dgrs gSa rFkk
blls gksus okys iznw"k.k dks 'kksj iznw"k.k (Noise pollution) dgrs gSaA /ofu dh
rhozrk ^ykuZ cSjksehVj* (Learn barometer) vFkok lksuksehVj (Sonometer) ls
ekih tkrh gSA /ofu dh rhozrk ekius dh bdkbZ Mslhcsy (Decibel) dgykrh gS
tks ^csy* (Bel) ds nlosa Hkkx ds cjkcj gksrh gSA ^csy* 'kCn vYÝsM xzkge csy
(Alfred Graham Bel) ds uke ij j[kk x;k gSA rduhdh :i ls Mslhcsy /ofu
nkc dh og ek=k gS tks 0-0002 ekbØkscklZ (Microbars) ds cjkcj gksA

ekuo dku 0° ls 180 dB (Decibel) rd dh rhozrk okyh /ofu ds izfr
laosnu'khy gksrk gSA 0 dB lquus dh volhek (Threshold of hearing) rFkk
140 dB nnZ dh volhek (Threshold of pain) gS vFkkZr~ Mslhcy iSekus ij
^'kwU;* /ofu rhozrk dk og Lrj gS tgk¡ ls /ofu dkuksa dks lqukbZ nsrh gS rFkk
140 /ofu rhozrk dk og nsgjh Lrj gS tgk¡ ls /ofu ds dkj.k nnZ dk vuqHko
gksrk gSA 80 dB ls vf/kd rhozrk okyh /ofu dks ge iznw"kd dk ntkZ ns ldrs
gSaA

lkj.kh Ø- 3-8% Perceptibility at Different Intensity Levels of Sound

Intensity level in dB Perceptibility

0 Threshold of hearing

10 Just audible

10-30 Very quite

30-50 Quite

50-55 Normal voice

60-70 Moderately loud

70-100 Very loud

100-130 Uncomfortable

130-140 Painfully loud

140-180 Severely loud
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'kksj iznw"k.k ds Lkzksr (Sources of Sound Pollution)

'kksj gekjh vkS|ksfxd izxfr ,oa vk/kqfud lH;rk dk izfrQy (Byproduct)
gSA ,d le; Fkk tc 'kksj dsoy vkS|ksfxd bdkb;ksa rd gh lhfer Fkk blds
ckotwn ;g dksbZ fpUruh; fo"k; ugha Fkk D;ksafd rc vkS|ksfxd bdkb;ksa dh
la[;k Hkh lhfer Fkh] ijUrq tula[;k o`f) ds lkFk&lkFk fodflr gqbZ vk/kqfud
lH;rk us thou ds izR;sd {ks= esa /ofu dh rhozrk ds Lrj dks c<+kus dk dk;Z
fd;k gSA 'kksj dk Lkzksr izkÑfrd Hkh gks ldrk gS( tSls&cknyksa dh xM+xM+kgV
(Thunder) vkSj ekuo fufeZr Hkh] tSls&gokbZ tgkt] ykmMLihdj vkfnA ekuo
fufeZr 'kksj ds Lkzksrksa dks nks oxksZa esa ck¡Vk tk ldrk gS&vkS|ksfxd (Industrial)
rFkk vukS|ksfxd (Non-industrial) LkzksrA

(A) vkS|ksfxd Lkzksr (Industrial Sources) & 'kksj fojks/kh vUrjkZ"Vªh;
laLFkk ds izks- ysgeku (Lehman) ds vuqlkj ß'kksj izkS|ksfxdh dh izxfr dk
ugha vfirq izfrxfr dk izrhd gSAÞ oSKkfud ekudksa ds vuqlkj dkj[kkuksa esa
/ofu dk vf/kdre ekU; Lrj 90 dB gksuk pkfg, ysfdu vkadyu ds nkSjku ;g
/ofu Lrj 120 dB ik;k x;kA frokjh rFkk vyh] 1989 (Tiwari and Ali,
1989) ds vuqlkj fofHkUu vkS|ksfxd bdkb;ksa esa 'kksj dk lokZf/kd Lrj
e`frdkvksa (Ceramics) rFkk <ykbZ?kjksa (Foundries) eas gksrk gS tks yxHkx
90&100 dB ekik x;kA

(B) vukS|ksfxd Lkzksr (Non-industrial Sources) & blds vUrxZr
vkus okys L=ksrksa dks fuEukafdr oxkZsa esa ck¡Vk x;k gS&

1- ?kjsyw 'kksj (Domestic noise) & Vh- oh- (Television)( jsfM;ks (Radio),
E;wftd flLVe (Music System), dwyj (Cooler), ia[ks (Fans),
okrkuqdwyd (Air-conditioners), cPpksa dk fpYykuk vkfnA

2- /ofu foLrkjd (Loud-Speakers)A

3- fuekZ.k dk;Z (Construction Work) & Mhty&dadjhV feDlj
(Diesel concrete mixer), jksM jksyj (Road roller), dadjhV czsdj
(Concrete breaker) vkfnA

4- ;krk;kr dk 'kksj (Traffic Sound) & Lopkfyr lM+d
okgu( tSls&dkj] LdwVj vkfn rFkk jsyxkM+h] gokbZ tgkt vkfnA

5- HkhM+HkkM+ okys cktkj (Crowded Markets)A

6- fFk;sVj] ldZl rFkk esyk (Theatres, Circus and Carnivals)A

7- /kkfeZd LFkyksa ij gksus okyk 'kksj (Noise at Religious Places)A

izeq[k Lkzksrksa ds dkj.k gksus okys 'kksj ds Lrjksa dks lkj.kh 3-9 esa n'kkZ;k
x;k gSA
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lkj.kh Ø- 3-9% Level of Noise Created from Different Source

Sources Noise level (in dB)

Ceramic Industry 90-100

Foundry 90-100

Chemical Industry 85-100

Diesel concrete mixer 75-80

Concrete breaker 80-90

Road roller 70-75

Traffic 50-90

Heavy truck 90

Passenger car 80

Motor cycle 94

Scooter 80

Train whistle (at 50 ft.) 110

Aeroplane (1000 ft.) 100

Jet aircraft 120-140

Thunder storm 110

Sirens and Horns 150

Deepawali 73-114

Alarm clock 70-80

Office 60-80

Library 30-35

Breathing 10

Music function 86-96

'kksj iznw"k.k ds izHkko (Effects of Noise Pollution)

¼1½ Jo.k izHkko (Auditory effects) & 80 dB ls vf/kd rhoz 'kksj ds
izHkko ls dku esa lhfV;k¡ ctus yxrh gSa vkSj dkuksa ij izfrdwy vlj iM+us ds
dkj.k Jo.k Fkdku (Auditory fatigue) mRiUu gksrh gSA 100 dB dh /ofu ds
izHkko esa yEch vof/k rd jgus ls vLFkk;h :i ls lqukbZ nsuk cUn gks tkrk gS
rFkk ;gh n'kk yxkrkj cuh jgs rks LFkk;h :i ls euq"; cgjk gks tkrk gSA 160
dB ls vf/kd rhoz /ofu ds dkj.k dkuksa dh d.kZ f>Yyh (Tympanic
membrane) QV ldrh gSAWHO ds ,d v/;;u ds vuqlkj fodflr ns'kksa esa
5 izfr'kr cPpksa esa fdlh&u&fdlh Lrj dk cgjkiu (Deafness) ik;k tkrk gS
(T.O.I., 1987)A lkj.kh 3-10 esa vf/kd rhoz 'kksj ds dkj.k ekuo esa mRiUu gksus
okys fofHkUu izHkkoksa dks fn[kk;k x;k gSA
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lkj.kh Ø- 3-10% Human Health Hazards due to High Intensity Noise

Noise Intensity (in dB) Health Hazards

80 Annoyance

90 Adverse effect on hearing

110 Stimulation of reception in skin

120-135 Nausea, vomiting, dizziness and interference in
touch sensitivity

140 Ear pain, Insanity due to prolonged exposure

150 (Long duration) Burning of skin, effect on pulse rate

160 (Long duration) Minor permanent changes

180 Major permanent auditory damage

190 Lung damage

¼2½ vU; izHkko (Other effects) & 'kksj ds dkj.k funzk dh xgjkbZ ,oa
xq.koÙkk izHkkfor gksrh gS ftlls ekuo dk 'kkjhfjd ,oa ekufld LokLF;
izHkkfor gksrk gSA LokHkkfod ,oa vPNh funzk (Sound sleep) ds fy;s ;g
vko';d gS fd /ofu Lrj 30 dB ls vf/kd u gksA yxkrkj rhoz /ofu ls [kht
(Annoyance) mRiUu gksrh gSA

vR;f/kd 'kksj okys ekgkSy esa yxkrkj jgus ls 'kjhj ij vU; dbZ izdkj
ds izfrdwy izHkko iM+rs gSa( tSls&fof{kIrrk (Neurosis), fpUrk (Anxiety),
vfunzk (Insomnia), mPp jDrpki (Hypertension), ân;&LiUnu nj esa o`f)]
ikpu esa #dkoV (Indigestion), fepyh] Fkdku vkfnA blds vfrfjDr iqrfy;k¡
(Pupils) fldqM+ tkrh gSa ftlls nf̀"V Hkh izHkkfor gksrh gSA

/ofu iznw"k.k ls xHkZLFk f'k'kqvksa esa 'kkjhfjd foÑfr rFkk fof{kIrrk
fodflr gks ldrh gS rFkk efgykvksa esa xHkZikr (Abortion) gks ldrk gSA

¼3½ oU; tUrqvksa ij izHkko (Effect on Wild Life) & /ofu iznw"k.k dk
oU; tUrqvksa ij Hkh izfrdwy izHkko iM+rk gSA 'kksj okys vkoklh; okrkoj.k esa
izoklh if{k;ksa (Migratory birds) dh vken eas deh gks tkrh gSA fpfM;k?kjksa esa
jgus okys 'ksjksa] fgj.kksa ,oa xSaMksa esa ;krk;kr 'kksj ds dkj.k lqLrh ,oa fuf"Ø;rk
ds vfrfjDr vLoLFkrk Hkh ns[kh x;h gSA eysf'k;k esa fd;s x;s ,d v/;;u ds
vuqlkj 'kksj ls oU; tUrqvksa esa LoHkko] LokLF; ,oa laxe (Mating) izHkkfor
gksrk gSA

¼4½ vtSfod oLrqvksa ij izHkko (Effect on Non-living Things) &
'kksj ls bekjrksa] Hkouksa dh nhokjkas ij Hkh izfrdwy izHkko iM+rk gSA dadkMZ tsV
foekuksa ls yUnu (London) ds laln Hkou ,oa fxjtk?kjksa dks [krjk mRiUu gks
x;k FkkA
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'kksj iznw"k.k ij fu;U=.k (Control of Noise Pollution)

1- dkj[kkuksa esa ftu Lkzksrksa ij /ofu mRiUu gksrh gSa ogk¡ jo'kkedksa
(Silencers) dk iz;ksx gksuk pkfg,A e'khuksa ds [kjkc dyiqtksZa dks cnyk
tkuk pkfg, rFkk dkj[kkuksa esa IykfLVd Q'kZ yxkuk pkfg,A

2- fcfYMaxksa dh nhokjkas esa /ofu vo'kks"kh inkFkZ] tSls& VkbYl rFkk /ofu
okf/kdk (Acoustic tiles and baffles) dk iz;ksx djuk pkfg,A

3- /ofu vo'kks"kh o`{k( tSls& uhe] v'kksd] cjxn] dStwjkbuk yxkus ls /ofu
iznw"k.k esa deh gks tkrh gSA

4- Lopkfyr okguksa ds gkWuZ e/kqj gksus pkfg, rFkk /ofu foLrkjdksa ds iz;ksx
ij fu;U=.k LFkkfir djuk pkfg,A

5- vke turk dks /ofu iznw"k.k ds dkj.kksa ,oa funku ds izfr f'kf{kr ,oa
tkx:d cukus ds mik; djus pkfg,A

3-20 iznw"k.k fu;U=.k (Pollution Control)

fuEufyf[kr fujks/kd mik;ksa (Preventive measures) }kjk iznw"k.k dh leL;k
dks vR;f/kd lhek rd fu;fU=r fd;k tk ldrk gS&

fp= Ø- 3-11% Catalytic converter

¼1½ Lopkfyr okguksa ls gksus okys iznw"k.k dks mRizsjd laifjorZdksa
(Catalytic converters) ds iz;ksx }kjk fu;fU=r fd;k tk ldrk gSA blds
fy, okguksa ds bUtu ls fudyus okyh xSlksa dks mRizsjd laifjorZd esa j[ks
fo"kekaxh mRizsjd (Heterogeneous catalyst) ds Åij ls izokfgr fd;k tkrk
gSA Lopkfyr okguksa ds bUtu esa isVªksy ,oa Mhty ds tkj.k ls dkcZu
MkbvkWDlkbM rFkk ty eqDr gksrk gS rFkk blds lkFk gh dkcZu
ekuksvkWDlkbM ,oa ukbVªkstu vkWDlkbM tSlh vokafNr fo"kSyh xSlsa Hkh eqDr gksrh
gSaA mRizsjd laifjorZd esa j[ks fo"kekaxh mRizsjd dkcZu eksuksvkWDlkbM dks
vis{kkÑr de gkfudkjd dkcZu MkbvkWDlkbM esa ifjofrZr dj nsrs gSaA blh
izdkj ukbfVªd vkWDlkbM (NO) ,oa ukbVªkstu MkbvkWDlkbM (NO2) dks
laifjorZd eas j[ks fo"kekaxh mRizsjd ukbVªkstu rFkk vkWDlhtu esa ifjofrZr dj
nsrs gSaA
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22 CO2OCO2   mRizsjd

22 ONNO2  mRizsjd

222 O2NNO2  mRizsjd

blds vfrfjDr fo"kekaxh mRizsjd fcuk tys gkbMªksdkcZu dks dkcZu
MkbvkWDlkbM rFkk ty esa vkWDlhdj.k dks Hkh mRizssfjr djrs gSaA

mRizsjd laifjorZdksa ds vUnj fo"kekaxh mRizsjdksa ds :i esa iSysfM;e
(Palladium), IysfVue (Platinum), jksfM;e (Rhodium) vkfn /kkrqvksa ds
vfrfjDr Øksfe;e vkWDlkbM (Chromium oxide) rFkk dkWij vkWDlkbM
(Copper oxide) dk Hkh iz;ksx fd;k tkrk gSA

lhlk ;qDr isVªksy (Leaded petrol) mRizsjd laifjorZd esa j[ks fo"kekaxh
mRizsjdksa ds fy, vR;Ur gkfudkjd gksrk gS vr% bl ckr dk fo'ks"k /;ku
j[kuk pkfg, fd mRizsjd laifjorZd dk iz;ksx djus ds fy, Lopkfyr okgu esa
lhlk&jfgr isVªksy dk gh iz;ksx djuk pkfg,A

¼2½ vkS|ksfxd bdkb;ksa ls fudyus okys df.kdh; inkFkksZa ds fy, pØokr
laxzkgdksa (Cyclone collectors) rFkk fLFkjoS|qr vo{ksidksa (Electrostatic
precipitators) dk mi;ksx djuk pkfg,A

pØokr laxzkgdksa (Cyclone collectors) esa df.kdk ;qDr vif'k"V xSlksa
dk vidsUnzhdj.k (Centrifugation) fd;k tkrk gS ftlls df.kdk,¡ pØokr
laxzkgd dh nhokj ls Vdjkdj ryh esa ,df=r gks tkrh gSa ¼fp= 3-12½A

DUST DUST
(A) CYCLONE COLLECTOR (B) ELECTROSTATIC PRECIPITATOR

ROD

CLEAN AIR

DIRTY AIR

PIPE

CLEAN AIR

DIRTY AIR

fp= Ø- 3-12% Cyclone collector and electronic precipitator

fLFkjoS|qr vo{ksidksa (Electrostatic precipitators) esa vo{ksid ds vUnj
fo|qr~ cyksa (Electrical forces) dk iz;ksx fd;k tkrk gSA blesa bysDVªkWu
ds ,d mPp oksYVst bysDVªksM (High voltage electrode) ds nwljs mPp oksYVst
bysDVªksM dh rjQ tkus ls xSlksa esa mifLFkr df.kdk,¡ vkosf'kr gks tkrh gSaA
vkosf'kr gksrs gh ;s df.kdk,¡ /kukRed vkos'k okys bysDVªksM dh rjQ vkdf"kZr
gks tkrh gSaA vo{ksidksa dh lgk;rk ls fpeuh ls fudyus okyh xSlksa ls 99
izfr'kr df.kdh; iznw"kdksa dks vyx fd;k tk ldrk gSA
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¼3½ lhlk;qDr isVªksy ds LFkku ij fcuk lhls okyk isVªksy rFkk xSlksgkWy
(Gasohol) ¼isVªksy rFkk ,sYdksgkWy dk feJ.k½ rFkk ,y- ih- th- (Liquid
Petroleum Gas) ds iz;ksx dks izksRlkfgr djds ok;q iznw"k.k dks de fd;k tk
ldrk gSA

¼4½ oSdfYid ÅtkZ vFkok ÅtkZ ds xSj&ijEijkxr L=ksrksa (Non-
conventional sources) dk mi;ksx djus ls iznw"k.k dks fu;fU=r fd;k tk
ldrk gS( tSls& lkSj ÅtkZ (Solar energy), ok;q ÅtkZ (Wind energy), Tokj
ÅtkZ (Tidal energy), Hkw&rkih; ÅtkZ (Geothermal energy)A

¼5½ uxjikfydk okfgr ey (Municipal sewage) esa 'kgjksa ,oa dLcksa ls
fudyh xUnxh] dkcZfud rFkk vdkcZfud inkFkZ rFkk thok.kq gksrs gSa tks fofHkUu
O;kf/k;k¡ QSyk ldrs gSaA bl okfgr ey ls unh] rkykc] >hy vkfn dk ty
iznwf"kr gksrk gSA vr% bl okfgr ey dk 'kq)hdj.k djuk vko';d gksrk gSA

ROTATING
SPRAY ARM

ROCK BED COATED
WITH AEROBIC

BACTERIA AND FUNGI

OUTFLOWLIQUID WASTES

fp= Ø- 3-13% A sewage treatment pond (Diagrammatic)

Okfgr ey ds 'kq)hdj.k (Sewage treatment) esa loZizFke xUnxh dks
fo'ks"k fuL;Unksa }kjk Nkudj vyx fd;k tkrk gSA fQj xUnxh dks cSBus
(settling) fn;k tkrk gSA bl fØ;k esa vdkcZfud inkFkZ ,oa dqN dkcZfud
inkFkZ i`Fkd~ gks tkrs gSa rFkk 'ks"k dkcZfud inkFkZ ty esa ?kqyh gqbZ ,oa fuyfEcr
voLFkk esa jg tkrs gSaA bu inkFkksZa dk vc [kfuthdj.k (Mineralization) fd;k
tkrk gS ftlds QyLo:i ;s vdkcZfud inkFkksaZ esa ifjofrZr gks tkrs gSaA blesa
vkWDlhtu ty esa izfo"V djk;h tkrh gSA ;g vkWDlhtu gjs 'kSokyksa dh
izdk'k&la'ys"kh fØ;kvksa }kjk mRiUu gksrh gSA bl izdkj 'kSoky xUns ty esa
cSDVhfj;k dks viuh izdk'k&la'ys"kh fØ;kvksa }kjk vkWDlhtu miyC/k djkrs gSa
rFkk cnys esa cSDVhfj;k tfVy dkcZfud inkFkksZa ds vkWDlhdj.k }kjk 'kSokyksa dks
iks"kd rRo miyC/k djkrs gSaA okfgr ey ds mi;qZDr 'kqf)dj.k izfØ;k ds fy,
fo'ks"k izdkj ds [kqys rkykcksa dk iz;ksx fd;k tkrk gSA

¼6½ ?kjksa ls fudys xkscj (Dung) dks dEiksLV xÔksa (Compost pits)
esa ,df=r djds xkscj dh [kkn cuk;h tk ldrh gSA blds vfrfjDr xkscj
xSl la;U= (Gobar gas plant) yxkrkj xkscj xSl cukdj bZa/ku ds :i esa
iz;ksx dh tk ldrh gSA blds fy, ,d <Ddunkj flfy.Mj dks Hkwfe esa
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rhu&pkSFkkbZ nck fn;k tkrk gS bl flfy.Mj esa xkscj dks ty dh dqN ek=k
ds lkFk feykdj Mkyk tkrk gSA flfy.Mj esa xkscj ds fd.ou (Fermentation)
ls mRiUu xSl dks bZa/ku ds :i esa iz;ksx fd;k tkrk gSA

¼7½ jsfM;ks/kehZ fofdj.k ds izHkko ls cpus ds fy, ijek.kq foLQksVksa ij
fu;U=.k LFkkfir djuk pkfg, rFkk ijek.kq la;U=ks esa lqj{kk gsrq fo'ks"k izcU/k
djus pkfg,A

¼8½ oS/kkfud fu;U=.k (Legislative Control) & iznw"k.k fu;U=.k gsrq rhu
vf/kfu;e cuk;s x;s&

(i) ty ¼iznw"k.k fujks/kd ,oa fu;U=.k½ vf/kfu;e] 1974 [Water
(Prevention and Control of Pollution) Act, 1974]

(ii) ty ¼iznw"k.k fujks/kd ,oa fu;U=.k½ midj vf/kfu;e] 1977 [Water
(Prevention and Control of Pollution) Cess Act, 1977] rFkk

(iii) ok;q ¼iznw"k.k fujks/kd ,oa fu;U=.k½ vf/kfu;e] 1981 [Air (Prevention
and Control of Pollution) Act, 1981]A

3 fnlEcj] 1984 dks Hkksiky fLFkr ;wfu;u dkckZbM] bf.M;k fyfeVsM ds
dkj[kkus esa ,d la;U= ls fudyh fo"kSyh feFkkby vkblks&lk;usV (Methyl
iso-cyanate, MIC) xSl ds fjlko ls gtkjksa euq";ksa dh e`R;q gks x;hA
bl ?kVuk dks Hkksiky xSl =klnh (Bhopal Gas Tragedy) ds uke ls tkuk
tkrk gSA bl nq?kZVuk ds ckn ,slh nq?kZVukvksa dh iqujko`fÙk jksdus ds fy,
okrkoj.k ¼laj{k.k½ vf/kfu;e] 1986 [Environmental (Protection) Act, 1986]
ykxw fd;k x;k rFkk 1987 esa dkj[kkuk vf/kfu;e] 1948 (The Factories Act,
1948) dks la'kksf/kr fd;k x;kA

tuojh 1994 esa Hkkjr ljdkj us ,d fu;e ykxw fd;k ftlds vuqlkj
izR;sd vkS|ksfxd bdkbZ dh LFkkiuk vFkok izlkj rc rd ugha fd;k tk ldrk
tc rd fd i;kZoj.kh; fudklh (Environmental clearance) u izkIr gks tk;s
rFkk lHkh o`gr ifj;kstukvksa ds izcU/ku dks vuqefr izkIr djus ls iwoZ
Environmental Impact Assessment Report rFkk Environmental
Management Plan izLrqr djuk vfuok;Z gksxkA

iznw"k.k dk ewY; (Cost of Pollution)

iznw"k.k ls gksus okys uqdlku ds ewY; dk vkadyu dbZ izdkj ls fd;k tk
ldrk gSA izeq[k rjhds fuEufyf[kr gSa&

1- ekuo LokLF; dk ewY; (Cost of Human Health) & iznw"k.k ds
ifj.kkeLo:i vusd ?kkrd fodkj mRiUu gksrs gSa( tSls&nek rFkk 'okl
ds vU; fodkj] risfnd] mPp jDrpki] ydok vkfnA
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2- dk;Zdq'kyrk esa deh (Loss of Efficiency) & vkS|ksfxd okrkoj.k esa
okrkoj.k ds iznwf"kr gksus ls dkexkjksa dh fØ;k'khyrk ,oa dk;Zdq'kyrk
izHkkfor gksrh gS ftlls mRiknu esa fxjkoV vkrh gSA

3- e`nk moZjdrk dk {kj.k (Decline in Soil Fertility) & e`nk iznw"k.k ls
e`nk dh moZjdrk esa deh vkrh gS ftlls mRikndrk esa deh vkrh gSA
i`Foh dh izfro"kZ yxHkx 27 fe-gs- moZjd Hkwfe iznw"k.k ls ohjku gks tkrh
gSA

4- tSfod fofo/krk esa deh (Loss of Biodiversity) & iznw"k.k ds
QyLo:i gtkjksa ikni ,oa tUrq iztkfr;k¡ foyqIr gks pqdh gSa rFkk ,d
vkadyu ds vuqlkj izfrfnu yxHkx rhu iztkfr;k¡ foyqIr gks jgh gSaA

5- /kkrqvksa dk la{kkj.k (Corrosion of Metals) & iznw"k.k ls yksgk]
LVhy] rk¡ck] ihry] ftad vkfn /kkrq,¡ la{kkfjr gksrh gSa ftlls Hkkjh
uqdlku mBkuk iM+rk gSA

6- bekjrksa ,oa vU; oLrqvksa dks uqdlku (Damage to buildings and
other articles)A

7- iznw"k.k fu;U=.k ij [kpZ (Expenditure on Pollution Control) &
iznw"kdksa ds fu"iknu rFkk iznw"k.k fu;U=.k esa mi;qDr gksus okys miLdjksa
eas /ku ,oa ekuo 'kfDr (Man power) nksuksa dk mi;ksx djuk iM+rk gSA

1995 esa fd;s x;s ,d v/;;u ds vuqlkj Hkkjr esa okrkoj.kh; iznw"k.k ls
izfro"kZ 9715 fe- MkWyj dh gkfu gksrh gS tks ldy ?kjsyw mRikn ;k th- Mh- Ikh-
(Gross domestic product or GDP) dk yxHkx 4-53 izfr'kr gS ¼lkj.kh
Ø- 3-11½

lkj.kh Ø- 3-11% Major Environmental Costs Estimated for India (1995)

Problem Low
estimate
(million
US $)

High
estimate
(million
US $)

Average
(million
US $)

Urban air pollution 517 2,102 1,310

Water Pollution (heath impacts) 3,076 8,344 5,710

Solid degradation 1,516 2,368 1,642

Range Land degradation 283 417 328

Deforestation 183 244 214

Tourism 141 283 213

Total costs of environmental
degradation

5,672 13,758 9,715

Total cost, % of Gross domestic
product

2.64% 6.41% 4.53%
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viuh çxfr tk¡fp, (Check Your Progress)

22- ok;q iznw"k.k ds fy, ladsrd (Indicators) dk dk;Z djrs gSa&

¼v½ gjh 'kSoky rFkk tyh; fyojoVZ]

¼c½ QuZ rFkk lkbdl]

¼d½ uhe rFkk uhacw]

¼M½ ykbdsu rFkk ekWlA

23- tyh; BOD c<+kus okys tho gSa&

¼v½ 'kSoky] ¼c½ tyh; ikS/ks]

¼d½ xkn] ¼M½ 'kdZjk fey ds vif'k"VA

24- vkstksu fNnz cuk gS&

¼v½ ;wjksi esa] ¼c½ tkiku esa]

¼d½ vkLVªsfy;k esa] ¼M½ v.VkdZfVdk esaA

25- fdl xSl us Hkksiky xSl =klnh esa gtkjksa tkusa yha&

¼v½ CO] ¼c½ SO2]

¼d½ O3] ¼M½ MIC.

26- egkuxjksa esa izeq[k ok;q iznw"kd gSa&

¼v½ O3] ¼c½ CO2 rFkk SO2]

¼d½ NO2 rFkk CO2] ¼M½ buesa ls dksbZ ughaA

27- fuEufyf[kr esa ls fdl Hkkjh /kkrq dks mRizsjd laifjorZdksa esa mRizsjd
ds :i esa iz;ksx fd;k tkrk gS\

¼v½ iSysfM;e] ¼c½ oSusfM;e]

¼c½ jsfM;e] ¼M½ dkWijA

28- tc unh eas ey;qDr ty dh Hkkjh ek=k izokfgr dj nh tkrh gS rc
mldk BOD&

¼v½ c<+ tk;sxk] ¼c½ de gks tk;sxk]

¼d½ leku cuk jgsxk] ¼M½ cgqr de gks tk;sxkA

29- /kqU/k curh gS&

¼v½ NO3 + dqgjs ls] ¼c½ /kq,¡ $ dqgjs ls]

¼d½ /kq,¡ $ CO2 ls] ¼M½ buesa ls fdlh ls ughaA

30- e`nk iznw"k.k dk lokZf/kd egRoiw.kZ dkjd gks ldrk gS&

¼v½ IykfLVd] ¼c½ dk¡p]

¼d½ viektZd] ¼M½ eyA
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31- fdlds }kjk ok;q iznw"k.k ugha gksrk\

¼v½ CO2] ¼c½ CO]

¼d½ SO2] ¼M½ H2A

32- dkcZu eksuksvkWDlkbM dk izHkko vR;Ur ?kkrd gksrk gS D;ksafd
gheksXyksfcu ds fy, bldh c)rk vkWDlhtu dh rqyuk eas gksrh gSS&

¼v½ 50 xquk] ¼c½ 100 xquk]

¼d½ 250 xquk] ¼M½ 1000 xqukA

33- fdlds dkj.k /kq,¡ ls vk¡[kksa esa tyu iSnk gksrh gS\

¼v½ SO2] ¼c½ NO]

¼d½ PAN] ¼M½ O3A

34- PAN gS ,d izeq[k &

¼v½ e`nk iznw"kd] ¼c½ ty iznw"kd]

¼d½ ok;q iznw"kd] ¼M½ /ofu iznwf"kdA

35- fdlds izfr ykbdsu lokZf/kd laosnu'khy gksrk gS\

¼v½ SO2] ¼c½ O2]

¼d½ NO2] ¼M½ CO2.

36- iRFkj dks<+ (Stone leprosy) dk eq[; dkj.k gksrk gS&

¼v½ vEy o"kkZ] ¼c½ izdk'k jklk;fud /kqU/k]

¼d½ dkcZu Mkb&vkWDlkbM] ¼M½ vkWDlhdj thok.kqA

37- vEy o"kkZ ds ladsrd dk dk;Z djrs gSa&

¼v½ gjh 'kSoky] ¼c½ QuZ rFkk lkbdl]

¼d½ ykbdsu] ¼M½ uheA

38- ukWd&uh fl.Mªkse dk izeq[k dkj.k gksrk gS&

¼v½ ikjk iznw"k.k] ¼c½ lhlk iznw"k.k]

¼d½ ¶yqvksjhu iznw"k.k] ¼M½ dkcZu eksuksvkWDlkbM iznw"k.kA

39- ok;qe.My dk og {ks= tks i`Foh dh lrg ds djhc gksrk gS&

¼v½ LVsªVksfLQ;j] ¼c½ ehlksfLQ;j]

¼d½ vk;uksfLQ;j] ¼M½ VªksiksfLQ;jA

40- /ofu dh rhozrk ekius dh bdkbZ gS&

¼v½ Mslhey] ¼c½ Mslhcy]

¼d½ okV] ¼M½ buesa ls dksbZ ughaA
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41- 'kksj iznw"k.k fdruh Mslhcy /ofu ls gksrk gS\

¼v½ 50&60] ¼c½ 60&70]

¼d½ 80&90] ¼M½ 20&30A

3-21 uxjhdj.k rFkk ekuo tula[;k
(Urbanization and Human Population)

ifjp; (Introduction)

^uxjhdj.k* 'kCn dk fuekZ.k uxj ls gqvk gSA uxjhdj.k ml izfØ;k dh vksj
ladsr djrk gS ftlds ek/;e ls uxjksa dk fuekZ.k gksrk gSA blds vfrfjDr]
uxjhdj.k dk vFkZ yksxksa ds }kjk uxj dh lH;rk dks Lohdkjuk Hkh gksrk gSA
yxHkx lHkh ns'kksa esa xk¡oksa ls uxjksa dh vksj tula[;k dk izolu (Migration)
fujUrj gksrk jgrk gSA lkekU;r;k izolu NksVh iz'kklfud bdkbZ ls cM+h
iz'kklfud bdkbZ dh rjQ gksrk gS( mnkgj.kkFkZ xk¡o ls dLcksa] dLcksa ls rglhy
eq[;ky;] rglhy eq[;ky; ls ftyk eq[;ky; rFkk ftyk eq[;ky; ls
egkuxjksa dh vksj gksrk gSA izolu ;k rks fofHkUu iz'kklfud bdkb;ksa ls gksrk
gqvk egkuxjksa esa gksrk gS vFkok ,d gh ckj esa xk¡o ls egkuxjksa esa gksrk gSA ;g
bl ckr ij fuHkZj djrk gS fd izolu ds fy, fdruh nwjh r; djuh gSA ;g
rF; Hkh fopkj.kh; gS fd izolu dh izof̀Ùk lkekU;r;k ,drjQk gksrh gSA xk¡oksa
ls 'kgjksa dh rjQ rks vf/kdka'kr;k izolu gksrk gS ijUrq 'kgjksa ls xk¡oksa dh vksj
izolu cgqr de ns[kk tkrk gSA

FkkWEilu rFkk yqbl (Thompson and Lewis) ds 'kCnksa eas]
‘Urbanization is the movement of people from communities concerned
chiefly with agriculture to other communities, generally larger, whose
activities are primarily centred in government, trade, manufacture and
allied interest..

vFkkZr~ uxjhdj.k lEcfU/kr leqnk;ksa ls yksxksa dk xfr'khy gksuk gS tks
eq[;r;k Ñf"k ls vU; leqnk;ksa eas gksrk gS] tks lkekU;r;k o`gr~ gksrs gSa rFkk
ftudh xfrfof/k;k¡ eq[;r;k ljdkj] O;kikj] mRiknu rFkk oU; {ks=ksa esa dsfUnzr
gksrh gSaA blh izdkj bVyh ds HkwxksyosÙkk foMky Mh yk Cyk'k (Vidal de la
Blache) ds vuqlkj] “A city is a social organisation of much greater scope,
it is the expression of a stage of civilisation which certain localities have
not achieved and which they may perhaps never themselves attain.”

vFkkZr~ uxj ,d foLr`r dk;Z{ks= okyk lkekftd laxBu gS tks lH;rk
ds ,d Lrj dks iznf'kZr djrk gS ftls vU; {ks= izkIr ugha dj ik;s gSa vkSj
lEHkor;k izkIr Hkh ugha dj ik;saxsA



oU; tho ,oa i;kZoj.k

fVIi.kh

323

Lo-vf/kxe
ikB~; lkexzh

bl izdkj uxj fdlh Hkh ns'k ds fuokl dk dsUnz fcUnq gksrk gSA xk¡oksa dh
vksj lH;rk dk izlkj.k uxjksa ls gh gksrk gSA okLro esa lkfgR;] laLÑfr] Kku]
foKku] QS'ku vkfn dk fodkl uxjksa ls gh gksrk gSA xzkeh.k vapyksa ds fuoklh
vf/kdrj uxjh; laLÑfr dk vuqdj.k djrs gSa ijUrq bl vuqdj.k esa
le;kUrjky gksrk gS vkSj tc rd xzkeh.k {ks= uxjh; laLÑfr dk vuqdj.k
djrs gSa rc rd uxjh; laLÑfr esa iqu% ifjorZu gks tkrk gSA

o"kZ 2011 dh tux.kuk ds vuqlkj Hkkjr dh dqy vUrfje tula[;k
1]210]193]422 gS ftlesa 377]105]760 yksx uxjksa esa jgrs gSa vFkkZr~ dqy vkcknh
dk 31-16 izfr'kr yksx uxjksa esa jg jgs gSaA lu~ 1951 esa 17-30 izfr'kr yksx gh
uxjksa esa jgrs FksA bl izdkj foxr 50 o"kksZa esa uxjh; tula[;k esa 10-5 izfr'kr
dh o`f) gqbZ gSA chloha lnh ds izkjEHk esa Hkkjr esa dqy 1827 uxj Fks rFkk
uxjh; tula[;k dk izfr'kr 10-84 Fkk tcfd 2011 esa uxjksa dh la[;k c<+dj
3]800 gks x;h rFkk uxjh; tula[;k dk izfr'kr 31-16 gks x;kA

lkj.kh Ø- 3-12% Urbanization in Different Provinces (2011)

States/Union Territories Total
Population

Urban
Population

Percentage

Uttar Pradesh 199,581,520 34,539,582 17.30

Maharashtra 112,372,972 41,100,980 36.5

Bihar 103,804,637 8,681,800 8.3

West Bengal 91,347,736 22,427,251 24.5

Andhra Pradesh 84,665,533 20,808,940 24.5

Madhya Pradesh 72,597,565 15,967,145 21.9

Tamil Nadu 72,138,958 27,483,998 38.0

Rajasthan 68,621,012 13,214,375 19.2

Karnataka 61,130,704 17,961,529 39.3

Gujarat 60,383,628 18,930,250 31.3

Odisha 41,947,358 5,517,238 13.1

Kerala 33,387,677 8,266,925 24.7

Jharkhand 32,966,238 5,993,741 18.1

Assam 31,169,272 3,439,240 11.0

Punjab 27,704,236 8,262,511 29.8

Chhattisgarh 25,540,196 4,185,747 16.3

Haryana 25,353,081 6,115,304 24.1

Jammu and Kashmir 12,548,926 2,516,638 20.0

Uttarakhand 10,116,752 2,179,074 21.5

Himachal Pradesh 6,856,509 595,581 8.6

Tripura 3,671,032 545,750 14.8

Meghalaya 2,964,007 454,111 15.3
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Manipur 2,721,756 575,968 21.1

Nagaland 1,980,602 342,787 17.3

Goa 1,457,723 670,577 46.0

Arunachal Pradesh 1,382,611 227,881 16.4

Mizoram 1,091,014 441,006 40.4

Sikkim 607,688 59,870 9.8

Delhi 16,753,235 12,905,780 77.1

Puducherry 1,244,464 648,619 52.1

Chandigarh 1,054,686 808,515 76.6

Andaman and Nicobar Islands 379,944 116,198 30.5

Dadra and Nagar Haveli 342,853 50,463 14.7

Daman and Diu 242,911 57,348 23.6

Lakshadweep 64,429 26,967 41.0

India 1,210,854,977 377,105,760 31.16

orZeku le; esa ns'k esa 53 ,sls uxj gSa ftudh tula[;k nl yk[k ls
vf/kd gSA blesa eqEcbZ izFke LFkku ij rFkk dksVk frjsiuosa LFkku ij gSA uxjksa
dh tula[;k esa 70 izfr'kr dh o`f) iztuuh; ifjorZuksa (Reproductive
changes) ds dkj.k gksrh gS tks fd ,d izdkj dh izkÑfrd o`f) gksrh gS rFkk
yxHkx 30 izfr'kr dh o`f) xk¡oksa ls uxj dh vksj izolu (Migration) ds
ifj.kkeLo:i gksrh gSA

lkj.kh Ø- 3-13% Urban Areas/Cities with a Population Exceeding one
Million (2011)

Place in 2011 Urban Area/City Population (2011)
1 Mumbai 18,414,288
2 Delhi 16,314,838
3 Kolkata 14,112,536
4 Chennai 8,696,010
5 Bangalore 8,499,399
6 Hyderabad 7,749,334
7 Ahmedabad 6,240,201
8 Pune 5,049,968
9 Surat 4,585,367
10 Jaipur 3,073,350
11 Kanpur 2,920,067
12 Lucknow 2,901,474
13 Nagpur 2,583,911
14 Ghaziabad 2,358,525
15 Indore 2,210,447
16 Coimbatore 2,151,466
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17 Kochi 2,117,990
18 Patna 2,046,652
19 Kozhikode 2,030,519
20 Bhopal 1,883,381
21 Thrissur 1,854,783
22 Vadodara 1,817,191
23 Agra 1,746,467
24 Visakhapatnam 1,730,320
25 Malappuram 1,698,645
26 Thiruvananthapuram 1,687,406
27 Kannur 1,642,892
28 Ludhiana 1,613,878
29 Nashik 1,562,769
30 Vijayawada 1,491,202
31 Madhurai 1,462,420
32 Varanasi 1,435,113
33 Meerut 1,424,908
34 Rajkot 1,390,933
35 Faridabad 1,404,653
36 Jamshedpur 1,337,131
37 Srinagar 1,273,312
38 Jabalpur 1,267,564
39 Asansol 1,243,008
40 Prayagraj 1,216,719
41 Dhanbad 1,195,298
42 Vasai-Virar 1,221,233
43 Aurangabad 1,189,376
44 Amritsar 1,183,705
45 Jodhpur 1,137,815
46 Ranchi 1,126,741
47 Raipur 1,122,555
48 Kollam 1,110,005
49 Gwalior 1,101,981
50 Durg-Bhilainagar 1,064,077
51 Chandigarh 1,025,682
52 Tiruchirappalli 1,021,717
53 Kota 1,001,365
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uxjhdj.k ds dkj.k (Factors Influencing Urbanization)

uxjhdj.k ds vusd dkj.k gSa ftUgas nks lewgksa esa ck¡Vk tk ldrk gS&

¼1½ fu"dklu izHkko (Push Factors) & blds vUrxZr /kkfeZd HksnHkko]
f'k{kk] LokLF;] jkstxkj ds voljksa dk vHkko] tkfr izFkk vukfFkZd tksr vkfn
dkjd vkrs gSaA ;s ,sls dkjd gSa tks yksxksa dks xk¡oksa ls 'kgjksa dh vksj tkus dks
foo'k djrs gSaA

¼2½ vkd"kZ.k izHkko (Pull Factors) & blds vUrxZr f'k{kk] LokLF;]
jgu&lgu] jkstxkj ds volj] ;krk;kr lqfo/kk,¡ tSls dkjd vkrs gSa tks yksxksa
dks xk¡oksa ls uxjksa dh vksj tkus dks izsfjr djrs gSaA

vkS|ksfxdhdj.k rFkk uxjhdj.k vR;Ur ?kfu"Vrk ds lkFk ,d&nwljs ls
lEcfU/kr gSaA tc fdlh ns'k dk vkS|ksfxdhdj.k gksrk gS rc uxjksa dk Hkh
fodkl gksrk gSA fdaXlys Msfol (Kingsley Davis) us viuh iqLrd] ^Hkkjr
vkSj ikfdLrku dh tula[;k* (The Population of India and Pakistan)
esa ;g er O;Dr fd;k gS uxjksa esa uokxUrqdksa dh la[;k esa o`f) vkS|ksfxd
fodkl ls vR;Ur ?kfu"B :i ls lEcfU/kr gSA ftl LFkku ij Hkh
vkS|ksfxdhdj.k gksrk gS ogk¡ ij ;krk;kr ds lk/ku O;kikj rFkk vU; lEcfU/kr
fofo/k xfrfof/k;ksa dk izkjEHk gks tkrk gS tks vUrr% Jfedksa dh la[;k dks
izHkkfor djrs gSaA uxjksa dk fodkl dsoy m|ksx&/kU/kksa ls gh lEcfU/kr ugha
gksrk] cfYd ;g O;kikj rFkk okf.kT; ij Hkh fuHkZj djrk gSA

uxjhdj.k ds izHkko (Effect of Urbanization)

uxjhdj.k ls mRiUu izHkkoksa ds nks i{k gSa&ykHk rFkk gkfuA uxjhdj.k ls ,d
ykHk ;g gS fd xk¡oksa esa Hkwfe ds vi[k.Mu rFkk mi&foHkktu esa deh vkrh gS
ftlls Ñf"k {ks= esa lq/kkj djuk vklku gks tkrk gSA jkstxkj] LokLF;] f'k{kk ds
vfrfjDr vusd izdkj ds lkekftd ykHk uxjhdj.k ls gh lEcfU/kr gSa ijUrq
blds dbZ nq"izHkko Hkh gSa tks ekuo ds fy, vR;Ur xEHkhj leL;k mRiUu djrs
gSaA buesa ls dqN izeq[k izHkko fuEufyf[kr gSa&

¼1½ vfrladqyrk (Overcrowdling) & lu~ 1901 esa Hkkjr dk
tula[;k ?kuRo 77 oxZ izfr fdeh Fkk vFkkZr~ izfr O;fDr 3-2 ,dM+ Hkwfe miyC/k
Fkh 1951 eas tula[;k ?kuRo 117 izfr oxZ fdeh gks x;k vkSj Hkwfe dh
miyC/krk yxHkx 2 ,dM+ izfr O;fDr jg x;hA 2011 esa Hkkjr dk
tula[;k ?kuRo 382 izfr oxZ fdeh gks x;k vFkkZr~ izfr O;fDr dsoy
rhu&pkSFkkbZ ,dM+ Hkwfe miyC/k jg x;hA bl izdkj tula[;k esa ftl frozrk
ds lkFk o`f) gqbZ mlh rhozrk ds lkFk uxjh; tula[;k esa Hkh o`f) gksrh x;hA
tula[;k o`f) dk vlj xk¡oksa ij de izHkkoh jgk D;ksafd xk¡oksa ls uxjksa dks
izolu djus okyksa dh la[;k esa Hkh o`f) gksrh jghA vr% uxjksa esa vfrladqyrk
dh leL;k mRiUu gqbZA vkoklh; lqfo/kkvksa dh vi;kZIrrk fuEu dksfV ds
edkuksa ds fuekZ.k dks izksRlkfgr djrh gS rFkk tyiznk; ,oa vif'k"V lekiu
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lqfo/kkvksa dh deh u iwjh gksus okyh vko';drkvksa esa o`f) djrh gSA
vfrladqyrk lgokl dks Hkh izHkkfor djrh gS ftldk ifj.kke dbZ ;kSu jksxksa
dh mRifÙk esa gksrk gSA

¼2½ tyok;qoh; ifjorZu (Climate Change) & uxjh; tula[;k esa
gks jgh rhoz o`f) u dsoy ok;q iznw"k.k esa gh o`f) dj jgh gS vfirq tyok;q dks
Hkh ifjofrZr dj jgh gSA uxjksa esa rhozrk ls c<+ jgh Å/okZ/kj lrgksa (Vertical
surfaces) }kjk vo'kksf"kr gksus okyh lkSj fofdj.kksa ,oa e'khuksa }kjk mRiUu
Å"ek ds dkj.k uxjksa ds ok;q rkieku esa 1-3° QkjsugkbV dh o`f) ,oa vknzZrk
esa 6 izfr'kr dh deh lEHkkfor gSA blds vfrfjDr df.kdh; ok;q iznw"k.k ds
dkj.k /kq¡/kysiu (Cloudiness) esa 10 izfr'kr dh c<+ksÙkjh ds dkj.k lw;Z ds
izdk'k esa Hkh 15 izfr'kr dh deh gksus dh lEHkkouk gSA

¼3½ iznw"k.k (Pollution) & uxjhdj.k ,oa uxjksa esa c<+ jgh tula[;k
ls tgk¡ ,d vksj Hkkstu ,oa lk/kuksa dh deh] ok;q iznw"k.k ,oa ty iznw"k.k dh
leL;k gS ogha nwljh vksj Bksl vif'k"Vksa ds fuiVku dh Hkh leL;k gSA bu
Bksl vif'k"Vksa dh ek=k Hkh fnu&izfrfnu c<+ jgh gSA ty iznk; (Water
supply) dh ek¡x c<+us ds lkFk vif'k"V ,oa xUns ty ds fuiVku dh vi;kZIr
O;oLFkk ds dkj.k lapkjh ,oa laØked jksxksa dk izlkj c<+ jgk gSA dsoy
vkS|ksfxdhdj.k gh vdsys lHkh izdkj ds iznw"k.kksa dh mRifÙk gsrq Ik;kZIr gSA

¼4½ LokLF; (Health) & uxjksa esa ty] ok;q rFkk Hkwfe iznw"k.k dh
vfHko`f) ls ekuo LokLF; dks [krjk mRiUu gks x;k gSA vkS"kf/k foKku esa gqbZ
izxfr ds ckotwn O;kf/k;ksa esa vfHko`f) gqbZ gSA uxjh; {ks=ksa esa 'kksjxqy rFkk
HkhM+HkkM ds dkj.k Hkh 'kkjhfjd ,oa ekufld fodkjksa esa vfHko`f) gqbZ gSA edkuksa
dk vkdkj NksVk gksuk] vi;kZIr laokru (Ventilation) rFkk LFkkukHkko tSlh
leL;k,¡ Hkh cgqr&lh O;kf/k;ksa dks tUe nsrh gSaA

vkoklh; leL;k] vkfFkZd raxh tSlh leL;kvksa ds dkj.k o`gr uxjksa esa
efyukoklksa (Slums) dh mRifÙk gqbZA Hkkstu ,oa jkstxkj dh ryk'k esa xk¡oksa ls
gtkjksa dh la[;k esa xjhc yksx 'kgjksa dh rjQ izolu djrs gSa ijUrq 'kgjksa esa
mUgsa vkokl miyC/k ugha gksrkA bldh ifj.kfr efyukoklksa ds :i esa gksrh gSA
ns'k ds 26 jkT;ksa rFkk la?k jkT; {ks=ksa ds 607 'kgjksa esa 2001 dh tux.kukuqlkj
yxHkx 4 djksM+ yksx efyukoklksa esa jg jgsa gSa tks dqy uxjh; tula[;k dk
14 izfr'kr gSA o`gr~ eqEcbZ esa dqy tula[;k dk 48-88 izfr'kr Hkkx efyukoklh
gSA efyukoklksa esa jgus okys yksx okrkoj.kh;] lkekftd] vkfFkZd] LokLF;]
lkaLÑfrd ,oa f'k{kk lEcU/kh vusdkusd izdkj dh leL;kvksa ls xzLr jgrs gSa
ftldh ifj.kfr muds [kjkc LokLF; esa gksrh gSA os u dsoy dqiks"k.k rFkk
Hkq[kejh ds f'kdkj gksrs gSa vfirq ukuk izdkj dh O;kf/k;ksa ls Hkh xzflr jgrs gSaA

uxjh; leL;k ds lek/kku (Solutions of Urban Problems)

uxjhdj.k ds ifj.kkeLo:i mRiUu gksus okyh fofHkUu leL;kvksa ds lek/kku ds
fy, fuEu mik; fd;s tkus pkfg,&
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¼1½ m|ksxksa dk fodsUnzhdj.k (Decentralization of Industries) &
u;s m|ksxksa dks 'kgjksa ls nwj LFkkfir djds uxjksa ij iM+us okys tula[;k ncko
dks de fd;k tk ldrk gSA

¼2½ Jfedksa ds fy, mi;qDr cfLr;ksa dh LFkkiuk (Establishment
of Suitable Colonies for Labourers) & Jfedksa ds fy, 'kgj ls ckgj
LoPN ,oa LokLF;iw.kZ LFkku ij cfLr;k¡ fufeZr dh tkuh pkfg,A

¼3½ uxjksa dk ;kstukc) fodkl (Planned Development of Urban
Areas) & uxjksa ds ;kstukc) fodkl }kjk vusd izdkj dh leL;kvksa ls cpk
tk ldrk gSA ;kstukUrxZr 'kgj ds ckgj pkSM+h lM+dksa dk fuekZ.k djds
[kqys ,oa de eaftyksa okys edku dk fuekZ.k dj vkoklh; leL;k ls NqVdkjk
ik;k tk ldrk gSA ,sls LFkkuksa ij m|kuksa] [ksydwn rFkk euksjatu LFkyksa ds
fuekZ.k dks izkFkfedrk nsuh pkfg,A LoPN ty vkiwfrZ ds vfrfjDr xUns] nwf"kr
ty ds fudkl ,oa Bksl vif'k"Vksa ds fuiVku dh Hkh i;kZIr O;oLFkk gksuh
pkfg,A

¼4½ turk esa thou ,oa LokLF; ds izfr i;kZIr tkx:drk ykus ds fy,
fu;fer 'kS{kf.kd dk;ZØe lapkfyr djus pkfg,A

3-22 ekuo tula[;k (Human Population)

thoksa ds oa'ko`{k ij lokZsPp LFkku ekuo dk gh gSA vius lkspus] le>us rFkk
dk;Z djus dh viwoZ {kerk ds dkj.k og fodkl ds lokZsPp f'k[kj ij igq¡p
x;k gSA fodkl ds lkFk&lkFk ekuo tula[;k esa Hkh mruh gh rhoz nj ls
o`f) gqbZ gSA l=goha 'krkCnh ds e/; ds yxHkx fo'o dh tula[;k vk/kk vjc
Fkh mUuhloha 'krkCnh rd fo'o tula[;k ,d fcfy;u gqbZ] blds i'pkr~ fo'o
tula[;k nks fcfy;u gksus esa ,d 'krkCnh ls vf/kd le; yxk] rhu fcfy;u
gksus esa vk/ks ls de 'krkCnh dk le; yxkA blds i'pkr~ ,d fcfy;u
tula[;k esa o`f) esa yxHkx rsjg o"kksZa ls de le; yxk gSA ¼lkj.kh 3-14½
tula[;k'kkfL=;ksa ds vuqeku tc 2022 esa fo'o tula[;k 8 fcfy;u gks
tk;sxh rc ,d fcfy;u tula[;k o`f) esa yxs le; esa o`f) gks tk;sxhA tc
bl 'krkCnh ds vUr rd tula[;k yxHkx 10 fcfy;u gks tk;sxh rc
tula[;k o`f) #d tk;sxh ¼fp= Ø- 3-14 & 3-15½A
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lkj.kh Ø- 3-14% Increase in World Population

World Population Year

Half billion Near the middle of Seventeenth Century

One billion Beginning of 19th Century

Tow billion 1918-1927

Three billion 1960

Four billion 1974

Five billion 1987

Six billion 1999

Seven billion 2010

Eight billion 2022

tula[;k dh nf̀"V ls Hkkjr dk fo'o esa nwljk LFkku gSA 2001 eas Hkkjr
dh dqy tula[;k 1]027]015]247 FkhA Hkkjr dk Hkw&{ks= fo'o ds Hkw&{ks= dk
yxHkx 2-4 izfr'kr gS tcfd Hkkjr dh tula[;k fo'o tula[;k dh yxHkx
16-7 izfr'kr gSA Hkkjr dh jk"Vªh; vk; fo'o dh dqy vk; dk dsoy 1-2
izfr'kr gSA Hkkjr dh tula[;k o`f) ,oa tula[;k ?kuRo esa 1901&2011 rd
gqbZ o`f) dks lkj.kh 3-15 esa n'kkZ;k x;k gSA

lkj.kh Ø- 3-15% Growth of India Population (1901-2011)

Year Total
population
(In crores)

Decade
Growth in
Population
(In crores)

Population
(in

percentage)

Average
Annual
Growth
Rate

Density of
(Per

square km)

1901 23.84 0.24 – 0.24 77

1911 25.21 1.37 5.75 0.58 82

1921 25.13 –0.08 –0.31 –0.04 81

(1901-21) – 1.53 – 0.19 –

1931 27.90 2.77 11.0 1.04 90

1941 31.87 3.97 14.22 1.33 103

1951 36.11 4.24 13.31 1.25 117

(1921-51) – 10.98 – 1.22 –

1961 43.92 7.81 21.51 1.96 142

1971 54.82 10.90 24.80 2.20 177

1981 68.33 13.51 24.66 2.22 216

(1951-81) – 32.22 – 2.14 –

1991 84.63 16.30 23.85 2.14 267

2001 102.70 18.06 21.34 1.93 324

2011 121.08 18.38 17.83 1.76 382
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mi;ZqDr rF;ksa ls ;g Li"V gS fd ekuo tula[;k ftl rhozrk ls c<+
jgh gS og fnu nwj ugha gS tc ekuo dh tula[;k i`Foh dh /kkj.k {kerk ls
vf/kd gks tk;sxhA tSls&tSls ekuo fodkl ds u;s&u;s vk;keksa ij igq¡prk tk
jgk gS mlsdh tula[;k Hkh mlh vuqlkj c<+rh tk jgh gSA tula[;k foLQksV
(Population explosion) dk dkj.k tUe&nj o`f) ugha gS vfirq e`R;q&nj esa
yxkrkj gksus okyh deh gSA

lkj.kh Ø- 3-16% Natality and Mortality Rate in India

Duration Natality Rate
(Per thousand)

Mortality Rate
(Per thousand)

Natural Growth Rate of
Population

1901-11 49.2 42.6 6.6

1911-21 48.1 47.2 0.9

1921-31 46.6 36.5 10.1

1931-41 45.2 31.2 14.0

1941-51 39.9 27.4 12.5

1951-61 40.9 22.8 18.1

1961-71 40.0 17.8 22.2

1971-81 37.9 15.4 22.5

1981-91 31.5 10.4 21.1

1991-98 28.0 9.5 18.5

1999 26.1 8.7 17.4

2001 25.0 9.0 16.0

ekuo tula[;k dk okrkoj.k ij izHkko

(Effect of Human Population on Environment)

ekuo us tkus&vutkus vius okrkoj.k ij vR;f/kd lhek rd fu;U=.k LFkkfir
dj fy;k gS rFkk vius leqnk; (Community) ,oa ikfjfLFkfrd rU=
(Ecosystem) dks :ikUrfjr Hkh fd;k gSA gkykafd ;g fu;U=.k viw.kZ gS vkSj
vkt Hkh ekuo dks mu n'kkvksa ds izfr vius vkidks vuqdwfyr djuk iM+rk gS
ftUgsa cnyuk ekuo ds o'k esa ugha gSA bl izdkj ekuo dh tula[;k esa gqbZ
vikj o`f) us okrkoj.k dks vR;f/kd izHkkfor fd;k gS ftlds nq"ifj.kke ekuo
ds Hkfo"; ds fy, ,d fpUruh; fo"k; gSA ekuo tula[;k ds dkj.k okrkoj.k
ij iM+us okys izHkkoksa dk cgqr dqN o.kZu iwoZ v/;k;ksa esa fd;k x;k gSA ;gk¡ ij
mu izHkkoksa dk o.kZu la{ksi esa fd;k tk jgk gS&

¼1½ tyok;q ij izHkko (Effect on Climate) & vkS|ksfxdhdj.k] ou
fouk'ku] 'kgjhdj.k tSls fØ;kdykiksa us okrkoj.k ds fofHkUu vtSfod dkjdksa
dks izHkkfor fd;k gSA blds ifj.kkeLo:i ekSleh pØ eas Hkh cnyko vk;k gSA
ok;qe.Myh; rkieku esa o`f) gqbZ gSA
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¼2½ iznw"k.k (Pollution) & rsth ls c<+rs vkS|ksxhdj.k us ok;q] e`nk ,oa
ty&iznw"k.k dh leL;k mRiUu dh gSA ;krk;kr ds lk/kuksa eas gqbZ o`f) us u
dsoy ok;q iznw"k.k dks c<+kok fn;k gS vfirq 'kksj iznw"k.k tSlh leL;k Hkh mRiUu
dh gSA okrkoj.k esa okguksa }kjk eqDr dh tk jgh dkcZu eksuksvkWDlkbM xSl
ds ?kkrd ifj.kke tUrqvksa ,oa ikniksa ij izdV gks jgs gSaA dkcZu
MkbvkWDlkbM ,oa Dyksjks¶yksjksdkcZu tSlh xSlksa dh lkUnzrk esa o`f) ds ifj.kke
xzhu gkml izHkko ,oa vk;kst àkl ds :i esa lkeus vk jgs gSa ftudk izHkko
lHkh thoksa ij lka?kkfrd gksrk gSA

tula[;k o`f) ds lkFk Ñf"k mRiknu esa o`f) ,oa ikni lqj{kk gsrq fofHkUu
izdkj ds jklk;fud moZjdkas ,oa dhVuk'kdksa ds vU/kk/kqU/k iz;ksx ls jklk;fud
iznw"k.k esa rhoz xfr ls o`f) gqbZ gSA vo'ks"kh fo"kkDrrk ds ifj.kke tSfod vko/kZu
ds :i esa lkeus vk jgs gSa rFkk ,sls dhVuk'kdksa dks izfrcfU/kr djus ds i'pkr~
Hkh okrkoj.k ls mudk lQk;k djuk rqjUr lEHko ugha gSA

¼3½ izkÑfrd lalk/kuksa dk àkl (Depletion In Natural Resources)
& ekuo gLr{ksi ls iwoZ /kjrh ds taxy vkSj nwljs Hkwfe ls lEcfU/kr lalk/kuksa
dh mRiknu {kerk 150 fc- Vu FkhA ekuo us blesa ls yxHkx 12 izfr'kr u"V
dj fn;k gS rFkk 27 izfr'kr dk ekuo lh/kk mi;ksx djrk gSA bl izdkj
dsoy ,d iztkfr ekuo gh yxHkx 40 izfr'kr lalk/kuksa dk mi;ksx dj jgh
gSA oLrqr% bl 40 izfr'kr rd ekuo dh lh/kh igq¡p FkhA [kuu] ou fouk'ku
vkfn fØ;kdykiksa us ekuo ds Hkfo"; ds fy, [krjk mRiUu dj fn;k gSA

blh izdkj ekuo us tyh; lEink dk Hkh bruk vf/kd nksgu fd;k gS fd
vkt eNyh] >haxk] 'kqfDr;ksa tSls tyh; tUrq ladVkoLFkk esa igq¡p x;s gSaA

¼4½ ekuo LokLF; (Human Health) & vR;f/kd tula[;k ds dkj.k
fo'o ds vusd ns'kksa esa dqiks"k.k (Malnutrition) tSls ifjfLFkfr;ksa dk lkeuk
ekuo dks djuk iM+ jgk gSA ,sls LFkkuksa ij fofHkUu izdkj dh O;kf/k;ksa ds dkj.k
e`R;qnj vf/kd gSA jksx izfrjks/kd {kerk de gks tkus ds dkj.k dqiksf"kr rFkk
vYiiksf"kr cPpksa esa lw[kk (Rickets), jDrvYirk (Anaemia), 'kq"dvf{kikd
(Xerophthalmia) vkfn O;kf/k;ksa dk ik;k tkuk LokHkkfod ckr gSA

fodkl'khy ,oa fodflr ns'kksa esa c<+rs iznw"k.k ds ifj.kkeLo:i vke
tuekul fofHkUu izdkj ds fodkjksa ls xzflr gks jgk gSA Hkkjr tSls ns'k esa
vR;f/kd tula[;k] ?kuh vkcknh] ey ty ds fudkl dh vi;kZIr O;oLFkk]
Bksl vif'k"Vksa ds lekiu O;oLFkkvksa esa deh vkfn ds dkj.k ekuo vusd izdkj
ds ijthoh laØe.kksa ,oa fofHkUu izdkj dh O;kf/k;ksa ls xzLr gks tkrk gSA

fofdj.k iznw"k.k] jsfM;ks/kehZ iznw"k.k] 'kksj iznw"k.k] /kkrq iznw"k.k fodflr ,oa
fodkl'khy nksuksa izdkj ds ns'kksa ds fy, ,d leL;k ds :i esa lkeus gSa ftuds
nwjxkeh izHkkoksa ds dkj.k Rofjr lek/kku okafNr gSA

¼5½ mRikndrk esa deh (Loss of Productivity) & e`nk dh xq.koÙkk esa
iznw"k.k ds dkj.k vk jgh fxjkoV ds ifj.kkeLo:i mRikndrk esa deh gks jgh gS
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ftls iwjk djus ds fy, ekuo fofHkUu izdkj ds jklk;fud moZjdksa dk iz;ksx
fcuk lksps&le>s djrk pyk tk jgk gSA blds nwjxkeh ifj.kke Hkh gkfudkjd
gksaxsA

lek/kku (Solution)

tula[;k lek/kku ds fuEu mik; fd;s tkus pkfg,&

1- vf/kd mez esa fookg] czãp;Z dk ikyu rFkk ifjokj fu;kstu }kjkA

2- fofHkUu lalk/kuksa( tSls& ou] [kfut] i'kq] ty] e`nk vkfn dk oSKkfud
nf̀"Vdks.k ls mi;ksx fodkl ,oa laj{k.k }kjkA

3- xzkeh.k ,oa 'kgjh {ks= ds fuokfl;ksa ds thou&Lrj esa o`f) }kjkA

4- f'k{kk dk izlkj O;kid Lrj ij fd;k tkuk pkfg,A

5- i;kZoj.k lqj{kk gsrq tu&tkx:drk vfHk;ku pykuk tkuk pkfg,A

3-23 viuh çxfr tk¡fp, ç'uksa ds mÙkj
(Answers to Check Your Progress)

1- ¼c½ 15- ¼v½ 29- ¼c½

2- ¼c½ 16- ¼M½ 30- ¼v½

3- ¼v½ 17- ¼v½ 31- ¼M½

4- ¼M½ 18- ¼d½ 32- ¼d½

5- ¼d½ 19- ¼c½ 33- ¼c½

6- ¼v½ 20- ¼v½ 34- ¼d½

7- ¼M½ 21- ¼d½ 35- ¼v½

8- ¼M½ 22- ¼M½ 36- ¼v½

9- ¼c½ 23- ¼M½ 37- ¼d½

10- ¼v½ 24- ¼M½ 38- ¼d½

11- ¼c½ 25- ¼M½ 39- ¼M½

12- ¼c½ 26- ¼c½ 40- ¼c½

13- ¼M½ 27- ¼v½ 41- ¼d½

14- ¼v½ 28- ¼v½
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3-24 lkjka'k (Summary)

mijksDr o.kZu ls Li"V gS fd e/; izns'k esa rFkk vU; jkT;ksa esa Hkh oU; thoksa
dks lajf{kr djus ds fy, 'kklu ,oa LFkkuh; Lrj ij iz;kl fd;s tk jgs gSa tks
dkjxj Lkkfcr gks jgs fQjHkh c<+rh tula[;k ds dkj.k oU; thoksa ds izkÑfrd
vkokl u"V gks jgs gSa ftudk laj{k.k djuk vR;Ur vko';d gks x;k gSA

mijksDr o.kZu ls Li"V gSa fd Hkkjr esa i{kh Lru/kkjh ljhl`Ik ,oa vU;
thoksa dh iztkfr;k¡ /khjs&/khjs foyqIr gksrh tk jgh gSA ftudk laj{k.k djuk
vfuok;Z gks x;k gSA

mijksDr o.kZu ls Li"V gS fd i;kZoj.kh; fuEuhdj.k ,oa iznw"k.k orZeku esa
vkS|ksfxdj.k] tula[;k o`f) ds dkj.k bldh DokfyVh dks izHkkfor dj jgs gSA

3-25 eq[; 'kCnkoyh (Key Terminology)

 jsM MkVk cqd % ,slh fdrkc ftlesa foyqIr izkf.k;ksa ;k isMikS/ks ,oa
tho&tUrqvksa dk o.kZu gksA

 Vkbxj laj{k.k % ck?kksa dh la[;k esa o`f) djuk ,oa mUgsa laj{k.k iznku
djukA

3-26 Lo-ewY;kadu ç'u ,oa vH;kl
(Self Assessment Question and Exercises)

y?kq mÙkjh; iz'u (Short Answer Type Questions)

1- Hkkjrh; oU; thou ds egRo ij laf{kIr ys[k fyf[k,A

2- Hkkjr ds izeq[k oU; tUrqvksa ds uke fyf[k,A

3- oU; thou dh foyqfIr ds dkj.kksa dks le>kb,A

4- taxyh thoksa ds laj{k.k ,oa egRo ij fVIi.kh fyf[k,A

5- e/; izns'k esa oU; thou laj{k.k ds iz;klksa dk o.kZu dhft,A

6- jk"Vªh; m|ku ,oa vHk;kj.;ksa esa vUrj fyf[k,A

7- e/; izns'k ds jk"Vªh; ikdZ rFkk vHk;kj.;ksa ij laf{kIr fVIi.kh fyf[k,A

8- e/; izns'k ds oU; tho vHk;kj.;ksa ij laf{kIr fVIi.kh fyf[k,A

9- oU; thou laj{k.k ls tqM+h fofHkUu jk"Vªh; ,oa vUrjkZ"Vªh; laLFkkvksa ds
ckjs esa fyf[k,A

10- ladVxzLr tkfr;ksa dh vo/kkj.kk ij laf{kIr fVIi.kh fyf[k,A

11- ladVxzLr tUrqvksa ls D;k rkRi;Z gS\ la{ksi esa bUgas oxhZÑr dhft,A
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12- ladVkiUu iztkfr;ksa ij laf{kIr fVIi.kh fyf[k,A

13- ladVkiUu iztkfr;ksa ds laj{k.k dh fof'k"V ifj;kstukvksa ds uke fyf[k,A

14- ladVkiUu iztkfr;ksa ds fy, fof'k"V ifj;kstukvksa ij fVIi.kh fyf[k,A

15- jk"Vªh; oU; tho cksMZ ds pkj izeq[k dk;Z crkb,A

16- fuEufyf[kr dks ifjHkkf"kr dhft,&

(i) jk"Vªh; m|ku] (ii) vHk;kj.;]

(iii) ladVxzLr iztkfr;k¡A

17- fuEufyf[kr ij fVIi.kh fyf[k,&

(i) jk"Vªh; m|ku] (ii) vHk;kj.;]

(iii) thoe.My vkjf{kr {ks=] (iv) dkUgk jk"Vªh; m|kuA

18- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,&

(i) fxj flag ifj;kstuk] (ii) exjePN ifj;kstuk]

(iii) dLrwjh e`x ifj;kstuk] (iv) ck?k ifj;kstuk]

(v) oU; thou ¼j{k.k½ vf/kfu;eA

19- jsM MkVk cqd D;k gS\

20- Lru/kkfj;ksa dh ladVkiUu iztkfr;ksa ds uke fyf[k,A

21- thoksa dh foyqIrrk ds dkj.k fyf[k,A

22- izkstsDV Vkbxj ij laf{kIr fVIi.kh fyf[k,A

23- laf{kIr fVIi.kh fyf[k,%

¼v½ LFkkukLFk (In-situ) laj{k.k]

¼c½ cfg% LFkkukLFk (Ex-situ) laj{k.k]

¼l½ cht cSadA

24- okrkoj.kh; fuEuhdj.k ij laf{kIr fVIi.kh fyf[k,A

25- ty rFkk ok;q iznw"kdksa ij laf{kIr ys[k fyf[k,A

26- fdUgha nks ok;q iznw"kdksa ds fo"k; eas fyf[k,A

27- 'kksj D;k gS\ 'kksj ds iznw"k.k ,oa izHkkoksa dks le>kb,A

28- 'kksj iznw"k.k ds izHkkoksa ,oa fu;U=.k ij fVIi.kh fyf[k,A

29- fuEufyf[kr ij fVIi.kh fyf[k,&

(i) ok;q iznw"k.k]

(ii) ok;q iznw"k.k ds dkj.k]

(iii) ty iznw"k.k]

(iv) ty iznw"k.k ds dkj.k]
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(v) e`nk iznw"k.k]

(vi) rkih; iznw"k.k]

(vii) rkih; iznw"k.k ds izHkko]

(viii) 'kksj iznw"k.kA

30- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,&

(i) vEy o"kkZ]

(ii) vkstksu irZ dh {kh.krk]

(iii) vkstksu fNnz]

(iv) izdk'k&jlk;uh /kqU/k

(v) mRizsjd laifjorZdA

nh?kZ mÙkjh; iz'u (Long Answer Type Questions)

1- oU; thou laj{k.k ij ,d fucU/k fyf[k,A

2- oU; thou laj{k.k ij ,d foLr`r ys[k fyf[k,A

3- oU; thou D;k gS\ oU; thou ds laj{k.k dh fof/k;ksa dk o.kZu dhft,A

4- e/; izns'k ls lEcfU/kr oU; thou laj{k.k ij ,d fucU/k fyf[k,A

5- oU; thou laj{k.k ds izcU/ku ij fucU/k fyf[k,A

6- oU; thou ls vki D;k le>rs gSa\ oU; thou ds egRo ij izdk'k
Mkfy,A

7- oU; thou ls vki D;k le>rs gSa\ Hkkjr esa oU; izkf.k;ksa dh fofo/krk
ij dkj.k lfgr izdk'k Mkfy,A

8- Hkkjr esa oU; thou ds egRo rFkk foyqfIr ds dkj.kksa dh foLr`r O;k[;k
dhft,A

9- Hkkjr ds izeq[k jk"Vªh; m|kuksa esa oU; thou laj{k.k dk o.kZu dhft,A

10- vHk;kj.; rFkk jk"Vªh; m|ku esa D;k vUrj gS\ Hkkjr ds fdUgha nks izns'kksa
ds izkf.ktkr dk o.kZu dhft,A

11- vHk;kj.; rFkk jk"Vªh; m|ku esa D;k vUrj gS\ Hkkjr ds ik¡p jk"Vªh;
m|kuksa rFkk muds tUrqvksa ds ckjs esa fyf[k,A

12- ik¡p jk"Vªh; m|kuksa ,oa ik¡p vHk;kj.;ksa ds ckjs esa fyf[k,A

13- Hkkjr ds fdUgha ik¡p jk"Vªh; m|kuksa rFkk e/; izns'k ds ik¡p vHk;kj.;ksa
dk o.kZu dhft,A

14- foyqIr gksrh iztkfr;ksa ds laj{k.k gsrq nks izeq[k ifj;kstukvksa dk fooj.k
nhft,A
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15- ladVkiUu iztkfr;ksa ds laj{k.k gsrq fofHkUu ifj;kstukvksa dk fooj.k
nhft,A

16- dLrwjh e`x ifj;kstuk ij ,d ys[k fyf[k,A

17- exjePN ifj;kstuk dk o.kZu dhft,A

18- Hkkjrh; oU; tho e.My ij ,d fucU/k fyf[k,A

19- oU; thou ds laj{k.k esa Hkkjrh; oU; thou ifj"kn~ dh Hkwfedk dk o.kZu
dhft,A

20- Hkkjrh; oU; thou e.My ds laxBu ,oa dÙkZO;ksa dk o.kZu dhft,A

21- ladVkiUu iztkfr;k¡ fdls dgrs gSa\ Hkkjr dh ladVkiUu iztkfr;ksa dk
o.kZu djsaA

22- tSo fofo/krk ds gkV LikV ij fuca/k fyf[k,A

23- tSo foyqIrrk ds dkj.kksa dk o.kZu djsaA

24- tSo fofo/krk ds laj{k.k ij fuca/k fyf[k,A

25- okrkoj.kh; fuEuhdj.k ,oa iznw"k.k dk foLr`r o.kZu nhft,A

26- iznw"k.k ls vki D;k le>rs gSa\ okrkoj.kh; iznw"k.k ij ,d fucU/k
fyf[k,A

27- iznw"k.k ls vki D;k le>rs gSa\ fofHkUu izdkj ds iznw"k.k dk o.kZu djrs
gq, euq"; ij mldk izHkko le>kb,A

28- iznw"k.k D;k gS\ fofHkUu iznw"kdksa ij ,d fucU/k fyf[k,A

29- ok;q iznw"k.k ij ,d fucU/k fyf[k,A

30- ok;q iznw"k.k ds izeq[k dkj.kksa ,oa fu;U=.k ds mik;ksa dk o.kZu dhft,A

31- ok;q iznw"k.k ds dkj.kksa ,oa izHkkoksa dk o.kZu dhft,A

32- ty iznw"k.k ij ,d fucU/k fyf[k,A

33- ty iznw"k.k ds dkj.kksa] izHkkoksa ,oa fu;U=.k ds mik;ksa dk o.kZu dhft,A

34- ty iznw"k.k D;k gS\ blds fofHkUu izdkjksa dk foLrkj ls o.kZu djrs gq,
ikfjfLFkfrd izHkko dks ty] thou ,oa euq"; esa Hkh crkb,A

35- /ofu iznw"k.k D;k gS\ /ofu iznw"k.k ds Lkzksr] izHkko rFkk fu;U=.k dk o.kZu
dhft,A

36- ty iznw"k.k ,oa 'kksj iznw"k.k ij fucU/k fyf[k,A

37- 'kksj D;k gS\ vke tu&thou ij gksus okys /ofu ds izHkkoksa dk o.kZu
dhft,A

38- e`nk iznw"k.k ij foLrr̀ ys[k fyf[k,A

39- i;kZoj.k ds vifodkl rFkk bldh jksdFkke dk o.kZu dhft,A
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40- iznw"k.k fu;U=.k ij ys[k fyf[k,A

41- uxjhdj.k ij ,d fucU/k fyf[k,A

42- uxjhdj.k ls vki D;k le>rs gSa\ uxjhdj.k ds ykHk ,oa gkfu;ksa ij
izdk'k Mkfy,A

43- uxjhdj.k ls vki D;k le>rs gSa\ uxjhdj.k ls mRiUu leL;kvksa dh
O;k[;k dhft,A

44- 'kgjhdj.k D;k gS\ 'kgjhdj.k ds dkj.kksa ,oa izHkkoksa dk o.kZu dhft,A

45- uxjhdj.k ,oa ekuo tula[;k ds i;kZoj.k ij izHkkoksa dk foLrkj ls
o.kZu dhft,A

46- uxjhdj.k D;k gS\ ekuo tula[;k dk okrkoj.k ij D;k izHkko iM+rk
gS\

3-27 lgk;d ikB~; lkexzh (Suggested Readings)

1. Fundamental of Ecology by – E.P. Odum & G.W. Barret.

2. Ecology and Applied Zoology by – S.M. Saxena & Mukesh Dixit.

3. Unified text book Zoology by – J.K. Awasthi.

4. Ecology and Applied Zoology by – Shivesh Pratap Singh & H.N.
Baijal.

5. A Text book of Applied Zoology of Apiculture, Sericulture, and
their Pest control by – Pradip V. Jabde.

6. Aquaculture by – N. Arumugam.

7. Wild Life in Central India by – S.K. Tiwari.

8. Fish and Fisheries of India by – Jhingaran.

9. Fresh water Aquaculture by – R.S. Rath.

10. Ecology and Environmental Biology by – Pranav Kumar.

11. Ecology and Applied Zoology by – Himalaya Publishing House.
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bdkbZ 4 ty —f"k (Aquaculture)

Lakjpuk (Structure)

4-0 ifjp;
4-1 mÌs’;
4-2 Tky lao/kZu dk bfrgkl

4-2-1 Tky lao/kZu dh lEHkkouk;sa
4-2-2 mPp ty lao/kZu mRikndrk gsrq fu;kstu
4-2-3 orZeku j.kuhfr ,oa Hkfo"; gsrq ;kstuk,¡

4-3 >haxk lao/kZu % LoPN tyh; >haxk lao/kZu] >haxk eRL;u] laj{k.k ,oa izfØ;k
4-3-1 O;kolkf;d egRo ds >haxs

4-4 LoPN tyh; >haxs dk lao/kZu
4-5 lao/kZUk izkS|ksfxdh

4-5-1 >haxk lao/kZu gsrq rkykc izcU/ku

4-6 >haxk eRL;u
4-6-1 ty;ku
4-6-2 eRL; laHkkj

4-7 >haxksa dk ifjj{k.k rFkk izlaLdj.k
4-8 >haxksa ds ijthoh rFkk chekfj;k¡
4-9 Ekksrh lao/kZu rFkk eksrh m|ksx

4-9-1 Ekksrh mRiknd LFky ,oa tUrq

4-10 Ekksrh mRiknd tUrq
4-11 eksrh fuekZ.k
4-12 eksrh lao/kZUk

4-12-1 Ekksrh ds izdkj
4-12-2 eksfr;ksa dk izlaLdj.k ,oa —f=e jatu
4-12-3 eksrh ’kqfDr;ksa ds nq’eu tUrq

4-13 Ekksrh m|ksx
4-14 laof/kZr iztkfr;k¡
4-15 jkuk fVxzhuk dh tSfodh
4-16 esa<+dksa dk lao/kZu
4-17 esa<+dksa dk vUrdZ{kh; lao/kZu
4-18 Ikztuu ,oa p;u
4-19 fefJr lao/kZu

4-19-1 chekfj;k¡
4-19-2 mi;ksx (Utilization or Economic Importance) (vkfFkZd egRo)

4-20 lao/kZu ;ksX; eNfy;ksa ds fof’k"V y{k.k
4-21 lQjh ¼dkiZ½ ikyu

4-21-1 vU; eNfy;ksa ij dkiZ eNfy;ksa dh mifjrk
4-21-2 Ñf=e fu"kspu dh izfØ;k

4-22 iksuksa dks jksi.k’kkykvksa esa LFkkukUrj.k djus gsrq lko/kkfu;k¡
4-23 ty’kkyk fuekZ.k gsrq vko’;d lkexzh

4-23-1 ty’kkyk VSad
4-23-2 ltkoVh lkeku
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4-23-3 ty’kkyk LFkkiu
4-23-4 tyh; ikS/ks
4-23-5 ty’kkyk dh eNfy;k¡

4-24 ty’kkyk izcU/ku
4-25 ty’kkyk eNfy;ksa dk iztuu

4-25-1 v.Ms rFkk cPpksa dh ns[kHkky

4-26 viuh çxfr tk¡fp, ç'uksa ds mÙkj
4-27 lkjka’k
4-28 eq[; 'kCnkoyh
4-29 Lo-ewY;kadu ç'u ,oa vH;kl
4-30 lgk;d ikB~; lkexzh

4-0 ifjp; (Introduction)

Aquaculture% (ty —f"k) & ;g vaxzth ds nks ’kCnksa Aqua = Water (ty)
rFkk Culture = To production ([ksrh djuk = mRiknu djuk) bls Aqua
farming Hkh dgrs gSaA Hkkjr ,oa vU; izxfr’khy ns’k RkFkk cM+h tula[;k okys
jk"Vªksa dh vkgkj] izksVhu] [kkn~; inkFkkas Z dh iwfrZ esa vR;f/kr lgk;d fl) gks
jgk gSA D;ksafd Hkkjr dh vkfFkZd fLFkfr dks lqn<̀+ djus esa —f"k ds vU; vk;keksa
dh rjg ty —f"k Hkh lgk;d ;k en~nxkj lkfcr gks jgh gSA

fofHkUu izdkj ds [kk|kUuksa ds mRiknu ds fy, oSKkfudksa us rduhdksa dh
lgk;rk ls ØkfUr yk nh gSA tSls& **gfjrØkafr** ,oa uhyhØkafr vkfnA blh
fn’kk esa ns’k esa miyC/k ty lalk/kuksa ls vf/kdre mRikndrk izkIr djds uhyh
ØkfUr (Blue Revolution) dks lQy cukus ds iz;kl fd;s tk jgs gSaA

fdlh Hkh ns’k dh mUufr] lèf) rFkk [kq’kgkyh mlds mRiknu ij fuHkZj
djrh gSA mRiknu esa [kk| inkFkkasZ dh vkRefuHkZjrk dk izeq[k LFkku gksrk gSA
lu 1947 esa 33 djksM+ dh tula[;k okys Hkkjr ns’k esa dqy 50 fefy;u Vu
[kk|kUuksa dh iSnkokj gksrh Fkh vkSj gesa fons’kksa ls [kk|kUu eaxokuk iM+rk FkkA
vkt 1-4 fcfy;u tula[;k okys Hkkjro"kZ esa yxHkx 203 fefy;u Vu [kk|kUuksa
dk mRiknu gks jgk gSA ;g lc MkW- ukjeu bZ- cksjykWx (Dr. Norman E.
Borlaug) }kjk izLrkfor gfjr ØkfUr dh cnkSyr gh lEHko gks ldkA gfjr
ØkfUr ds lkFk (White revolution) vk;h vkSj bl fn’kk esa Hkh ns’k us dkQh
izxfr dhA

tSls&tSls ns’k fodkl dh vksj vxzlj gksrk x;k oSls&oSls ns’k ds
cqf)thfo;ksa fpUrdksa ,oa oSKkfudksa dh nf̀"V u;s&u;s {ks=ksa esa u;k fuekZ.k o
izxfr djus dh vksj vxzlfjr gksrh xbZA —f"k {ks= esa vukt ,oa nqX/k ds ckn
oSKkfudksa us —f"k ds vU; {ks=ksa ij Hkh /;ku nsuk izkjEHk fd;k vkSj ;g ns[kk
fd ;fn ns’k ds ,d&frgkbZ Hkw&Hkkx esa ge gfjr ØkfUr yk ldrs gSa rks
nks&frgkbZ okyh vFkkg ty lEink esa Hkh uhyh ØkfUr (Blue revolution) yk;h
tk ldrh gS rkfd ge ikSf"Vd vkgkj dh deh] fons’kh eqnzk dh deh rFkk
jkstxkjkas dh deh tSlh ToyUr leL;kvksa ls NqVdkjk ik ldsaA bl nf̀"Vdks.k
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ds lkFk ty lao/kZu (Aquaculture) ds }kjk miyC/k ty lalk/kuksa ls
vf/kdre mRikndrk izkIr djds uhyh ØkfUr (Blue revolution) dks lQy
cukus ds O;kid iz;kl izkjEHk fd;s x;s gSaA fu;fU=r n’kkvksa ds vUrxZr
vkfFkZd :i ls egRoiw.kZ tyh; tUrqvksa ,oa ikniksa ds mRiknu djus dks ty
lao/kZu ;k ty —f"k dgrs gaSA (Aquaculture is the farming and husbandry of
economically important aquatic animals and plants under controlled
conditions)

Tky lao/kZu ds vUrxZr eNfy;ksa] >haxh (Shrimps)] >haxk (Prawns)]
dsd+M+k (Crabs)] lhih (Mussels)] ’kqfDr (Oysters)] leqnzh [kjirokj (Weeds)
vkfn —f"k ;ksX; thoksa dk ikyu&iks"k.k fd;k tkrk gSA mi;qZDr tUrqvksa esa
lokZf/kd ek¡x LoPN ty esa ik;h tkus okyh estj dkiZ eNfy;ksa (Major carp
fishes) ,oa [kkjs ty ds >haxksa (Brackish water Prawns) dh gS vr% bUgsa gh
ty lao/kZu esa lokZf/kd egRo fn;k tkrk gSA ty lao/kZu ds vUrxZr rkykc
lao/kZu (Pond Culture)] isu lao/kZu (Pen Culture)] fiatMk+ lao/kZu (Cage
Culture) vkfn vkrs gSA ty lao/kZu dh vlhfer lè) lEHkkoukvksa dks ns[krs
gq, vkt ;g ,d mHkjrs m|ksx ds :i esa rsth ls fodflr gks jgk gS vkSj ,slh
lEHkkouk gS fd uohu rduhfd;ksa dk mi;ksx djds fo’o ds dqy eRL;
mRiknu dk pkSFkkbZ fgLlk blls izkIr fd;k tk ldsxkA

Ekksrh lao/kZu foKku dh ,d ,slh ’kk[kk gS ftlds varxZr eksrh dk
fuekZ.k djuk o ikyu&iks"k.k fd;k tkrk gSA lkFk gh vf/kd ls vf/kd bl {ks=
esa vkSj dSls of̀) gks] fofHkUu izdkj dh ubZ&ubZ rduhdksa dk v/;;u fd;k tk
jgk gSA eksrh dk fuekZ.k Qkbye& eksyLdk leqnk; ds tURkqvksa }kjk fufeZr
dSfY’k;e ds pednkj laxzUFku (Concertion) dks eksrh dgrs gSA bls eqDrk ds
uke ls Hkh tkuk tkrk gSA bldk mi;ksx eq[;r% vkHkw"k.kksa ds fuekZ.k esa
(Ornamentation) fd;k tkrk gSA blds vfrfjDr ;s vkS"kf/k fuekZ.k ,oa /kkfeZd
vuq"Bkuksa esa Hkh iz;qDr fd;s tkrs gaSA gkykafd eksrh ’kqfDr;ksa (Pearl oysters) dh
dksbZ ikSf"Vd mi;ksfxrk ugha gksrh gS] ijUrq buds }kjk mRiUu fd;s x;s eksrh
O;olkf;d nf̀"Vdks.k ls vR;f/kd egRoiw.kZ gksrs gSaA vr% vkt fo’o O;kikj esa
bldh dkQh ekax gS] lkFk gh ;g fons’kh eqnzk vtZu ds vPNs lk/ku ;k fodYi
cu x;s gaSA

esa<+d lao/kZu ;k esa<+d ikyu Hkh ,d egRoiw.kZ rFkk vPNs O;olk;
ds :i esa tkuk tkrk gSS bldk dYpj okf.kfT;d Lrj ij vkfFkZd ykHk izkIr
djus ds lkFk&lkFk vkgkj ds :i esa vusd [kkn~; lkexzh Hkh rS;kj dh tkrh gS
ftlds dkj.k Hkkjr ,oa vU; ns’kksa esa blds izksVhu dh ekax c<+rh tk jgh gSA

fo’o cktkj esa esa<+dksa dh vR;f/kd ek¡x gSA budh vkiwfrZ vk;kfrr
taxyh esa<+dksa (Wild frogs) }kjk dh tkrh gSA bldk ,d izeq[k dkj.k ;g gSa
fd esa<+dksa dk O;kolkf;d mRiknu vkfFkZd :i ls ykHkizn lkfcr ugha gks ik;k
gSA gkykafd fo’o ds dbZ ns’kksa esa esa<+d QkeksZa dk lapkyu fd;k tk jgk gS
ijUrq esa<+dksa dh ;g [ksrh Hkh NksVs&NksVs izk—frd rkykcksa rFkk nynyh {ks=ksa
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rd gh lhfer gSA bu izk—frd LFkkuksa ij ckM+k (Fence) yxkdj o;Ld esa<+dksa
rFkk muds ykoksZa dks ijHkf{k;ksa (Predators) ls lqjf{kr dj fn;k tkrk gS vkSj
bUgsa Lor% viuh la[;k c<+kus dk volj fn;k tkrk gSA blh izdkj
fpfdRlk ,oa tSfod vuqlU/kku dk;ksZa ds fy, esa<+dksa dh vkiwfrZ djus gsrq xgu
vUrdZ{k lao/kZu (Indoor Culture) rduhdsa fodflr dh x;h gSa ijUrq ;g
dguk dfBu gS fd bu vUrdZ{kh; rduhdksa dk mi;ksx O;olkf;d Lrj ij
cM+s esa<+dksa ds mRiknu ds fy, vkfFkZd nf̀"V ls lQy gksxk ;k ughaA

Hkkjr 1960 ds n’kZd ls gh es<+dksa dh Vk¡xksa dk fu;kZr djrk vk;k gSA
izkjEHk esa ;g fu;kZr vesfjdk rFkk Ýkal rd gh lhfer Fkk ijUrq vkt Hkkjr
baXyS.M] teZuh] LohMu] bVyh] fLOkV~tjyS.M] tkiku] vkWLVªsfy;k vkfn ns’kksa dks
Hkh esa<+d dh Vk¡xsa fu;kZr dj jgk gSA Hkkjr esa esa<+dksa dk lao/kZu O;kid iSekus
ij fd;k tk jgk gSA psUubZ ds Hkokuhlkxj fLFkr LoPNtyh; tSfod dsUnz
(Freshwater Biological Station, Bhawanisagar, Chennai) rFkk dVd ds
cSjdiqj fLFkr dsUnzh; vUrnsZ’kh; ekRL;dh vuqlU/kku laLFkku (Central Inland
Fisheries Research Institute, Barrackpore, Cuttuck) esa esa<+dksa ds rkykc
lao/kZu (Pond Culture) ds lEHkkfor izfrLFkkiu (substitution) ds fy, yxkrkj
izk;ksfxd ijh{k.k fd;s tk jgs gSA

Classification
Phylum- Chordata
Sub-phylum-Craniata vertebrata
Super class- Gnanthostomal
Class- Amphibia
Sub-class- Apsidospondyli
Super order-Salienta
Order- Anura
Genus- Rava
Species- Tigrina

;g ge lHkh tkurs gS fd fo’o ,oa ns’k ij fujUrj tula[;k ds c<+us
ds dkj.k ncko c<+ jgk gSA blh ls fuiVus ds fy, [kkn~; inkFkksZa dk mRiknu
c<+kuk rks vko’;d gks gh x;k gS] lkFk gh lkFk fnu&izfrfnu c<+ jgh
dqiks"k.k ,oa izksVhu dh deh dks nwj djds bu lHkh leL;kvksa ls futkr vFkok
NqVdkjk ik;k tk ldrk gSA

eNyh ikyu esa of̀) djds izksVhu ,oa dqiks"k.k dh ijs’kkfu;ksa dks nwj
djus dk izz;kl fujUrj oSKkfudksa }kjk fd;k tk jgk gSA D;ksafd izkphu dky ls
gh ekuo }kjk eNyh izksVhu dk vkgkj ds :i esa mi;ksx esa yk;k tkrk jgk
gSA ;s Hkkjrh;ksa (Indian) ds fy, loksZRre lEiwjd Hkstu (Complementary
food) dk dk;Z djrh gSA ftlesa izksVhu 15&20%] olk] foVkfeu A, D, E, K
ds vfrfjDr dWfY’k;e] QkWLQksjl rFkk yksg tSls [kfutksa dh mi;ksxh ek=k
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ik;h tkrh gSA Hkkstu ds ikSf"Vd xq.kksa ds lkFk&lkFk nwljh fo’ks"krk ;g Hkh gS
fd budk ek¡l Lokfn"V ,oa lqikP; gksrk gSA

Hkkjr esa ufn;ksa] rkykcksa] >hyksa] ugjksa vkfn ds :i esa ik;s tkus okys 9-6
fe- fg- vUrnsZ’kh; ty esa izfro"kZ yxHkx 7 fe- Vu LoPN tyh; eNfy;ksa dh
mit izkIr gksrh gSA ftlesa 35% Major carps, 33% Cat fishes] 10% line
fishes] 4-8% Feather backs ,oa 4-4% Hkkx eqysV eNfy;ksa rFkk ’ks"k Hkkx
vU; izdkj dh eNfy;ksa dk gksrk gSA

ifjHkk"kk& ,slh eNfy;k¡ tks Fresh water esa jgrh gS vkSj ekuo }kjk
mUgsa Hkkstu ds :i esa mi;ksx esa yk;k tkrk gSa mls Fresh water Edible fishes
dgk tkrk gSA

lkekU;r% ;g ns[kk x;k gS fd dqN eNfy;k¡] ftuds ikyus ;k
j[k&j[kko esa dksbZ leL;k ugha gksrh gS] fdUrq miHkksDrk }kjk ilan ugha dh
tkrh gSA dqN eNfy;ksa ftuesa iztuu cgqr gh vklku gksrk gS] ijUrq ;s 10
lseh ls vf/kd of̀) ugha djrh gSa ftlls buesa cgqr de ek=k esa ek¡l izkIr
gksrk gSA ifj.kke Lo:Ik visf{kr vkfFkZd ykHk ugha gksrk gSA ekalkgkjh eNfy;ksa
dh rqyuk esa 'kkdkgkjh eNfy;ksa dks vis{kkÑr vf/kd ilUn fd;k tkrk gSA
Hkkjr o"kZ esa dkiZ ;k lQjh eNfy;ksa dk lao/kZu vkfFkZd ,oa O;kogkjhd nf̀"V ls
loZFkk vuqdwy gSA D;ksafd buesa vusd fo’ks"krk,¡ gksrh gSA

ekuo ds vkfFkZd fodkl esa eNfy;ksa dk lnSo ls gh fo’ks"k ;ksxnku jgk
gSA izkphu le; ls gh budk mi;ksx ekuo Hkkstu ds :i esa gksrk vk jgk gSA
vktdy eNfy;ksa ls [kk| inkFkksZa ds vfrfjDr vU; vusd cgqmi;ksxh o
O;kolkf;d egRo dh oLrq,¡ Hkh rS;kj dh tkrh gSaA vk/kqfud lalkj esa 30&40%
ekuo vkcknh izksVhu dh deh ds dkj.k dqiks"k.k (Malnutrition) dk f’kdkj gSA
eRL;ikyu ls lalkj esa izksVhu dh miyC/krk esa of̀) lEHko gks ldh gSA vkt
fo’o ds vusd ns’kksa esa eRL;ikyu O;oLkk; dk ,d egRoiw.kZ lk/ku rFkk fons’kh
eqnzk vftZr djus dk ,d vPNk ek/;e cu pqdk gSA

orZeku ifjos’k esa yksxksa ds jgu&lgu] vkpkj&fopkj ,oa dk;Z’kSyh esa
fujarj ifjorZu ns[kus dks fey jgs gSaA blh dkj.k ,d vkt ty’kkyk dks yksx
vius thou esa euksjatu o [kq’kh dk vax Lrj cu x;k gS vkSj O;fDr ltkoV
ds :i esa vius ?kjksa esa cgqrk;r ls iz;ksx esa yk jgk gSA

jax&fcjaxh eNfy;k¡ izkphudky ls ekuo ds vkd"kZ.k ,oa euksjatu dk
lk/ku jgh gaSA iz—fr dh bu lqUnj ltkoVh eNfy;ksa (Ornamental fishes) dks
j[kus rFkk ikyus dh ijEijk vkt ls gtkjksa o"kZ iwoZ phu ls izkjEHk gqbZ] tgk¡
xksYM (Gold fish) dks dk¡p ds crZuksa esa j[kk tkrk FkkA /khjs&/khjs bu eNfy;ksa
dks vU; ns’kksa esa Hkh ikyk tkus yxkA bl fn’kk esa lokZf/kd #fp baXyS.M
(England) rFkk LdkVyS.M (Scotland) ds yksxksa us fn[kk;hA baXyS.M esa gh
1853 esa lcls igys ty’kkyk (Aquarium) dk fuekZ.k fd;k x;kA blh ns’k ds
iz—fr oSKkfud gsujh xwt+ (Henry Goose) us loZizFke ,DoSfj;e (Aquarium)
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uke fn;kA /khjs&/khjs fo’o ds vusd ns’kksa ds fuokfl;ksa us Hkh jaxhu eNfy;ksa ds
ikyus esa #fp ysuh izkjEHk dj nhA vkt jaxhu eNfy;ksa dk
ikyu&iks"k.k ,d ’kkSd (Hobby) cu x;k gSA Hkkjr esa Hkh 1951 esa eqEcbZ esa
rkjkiqj ty’kkyk dh LFkkiuk ds lkFk yksxksa esa jaxhu ltkoVh eNfy;ksa dks
ikyus ds izfr psruk tkx̀r gqbZ vkSj vkt lEiw.kZ Hkkjr esa ns’kh eNfy;ksa ds
vfrfjDr fons’kh tkfr dh eNfy;ksa dk vk;kr djds ;gk¡ dh tyok;q ds
vuq:i cukdj O;kid iSekus ij ikyu ,oa iztuu fd;k tk jgk gSA

vkt fo’o esa izfro"kZ ,d vjc Mkyj ls Hkh vf/kd dh jaxhu eNfy;ksaa
dk O;kikj gksrk gSA vesfjdk] ;wjksi rFkk tkiku O;kogkfjd nf̀"V ls lcls vkxs
gSA lokZf/kd ikyu ,oa foi.ku LOkPN tyh; eNfy;ksa dk gksrk gSA Hkkjr Hkh
vesfjdk] baXyS.M rFkk tkiku dh rjg LoPN tyh; eNfy;k¡ fu;kZr dj jgk
gSA Hkkjr esa dksydkrk] eqEcbZ rFkk psUubZ lcls izeq[k fu;kZrd dsUnz gSaA

,sls ik= dks ftlesa iz—fr dk vuqdj.k djrs gq, tyh; ikS/kksa] dadM+ksa]
iRFkjksa ,oa vU; —f=e ltkoVh lkeku j[kdj tyh; thoksa dks j[kk tkrk gS]
ty’kkyk (Aquarium) dgrs gaSA

4-1 mÌs’; (Objectives)

Tky lao/kZu] vFkok ty —f"kdk Hkh lkekU; —f"k dh Hkk¡fr euq"; dh vkfFkZd
fLFkfr dks lqn<̀+ djus esa egRoiw.kZ ;ksxnku gS] ftldk fuEufyf[kr mÌs’; gS&

 ty lao/kZu dk mÌs’;-ns’k esa miyC/k ty lalk/kuksa ls vf/kdre
mRikndrk izkIr djds uhyh Økafr (Blue Revolution) dks lQy cukuk
gSA

 ty lao/kZu ds vaarxZr& eNyh ikyu] >haxk ikyu] eksrh ikyu] esa<+d
ikyu ,oa dkiZ lao/kZu vkfn vkrs gSa ftudk izeq[k mÌs’; gSa&

(i) eNyh ikyu lao/kZu (Fish culture) dk mÌs’;& eNyh izksVhu]
olk foVkfeUl] esfMflu rS;kj djuk rFkk eNyh ds lg&mRiknksa
ls Hkh Raw material (dPps inkFkZ) rS;kj fd;s tkrs gS tSls& Øhe]
vpkj] lhji o VkWfud vkfnA

(ii) >haxk lao/kZu dk mÌs’;-eRL; ikydksa dks m|eh cukuk] jkstxkj ds
volj miyC/k djokuk vkfnA

(iii) eksrh lao/kZu dk mÌs’;& lkSUn;Z izlk/kuksa ds :i esaA

(iv) esaa<d lao/kZu dk mÌs’;& olk] izksVhu] [kk| inkFkZ lkexzh rS;kj
djus esaA

(v) dkiZ lao/kZu dk izeq[k mÌs’;&estj dkiZ eNfy;ksa dk ikyu iks"k.k
djuk rFkk muls izksVhu] olk] feujy izkIr djuk rFkk eRL; —"kdksa
vkfFkZd fLFkfr dks csgrj djuk rFkk mudks vkRe fuHkZj cukuk
vkfn Aquaculture ds izeq[k mÌs’; gaSA
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 ty lao/kZu mÌs’;& eRL; ikydksa fdlkuksa dks vkfFkZd #i ls etcwr
djukA mudh n;uh; n’kk dks lq/kkjukA

 ty —f"k dh ubZ&ubZ rduhdksa ds ckjs esa fdlkuksa dks tkudkjh miyC/k
djokukA

 ty lao/kZu ,oa blls tqM+s m|ksxksa esa] lgdkjh laLFkk,¡] lfefr;ksa dh
LFkkiuk djuk ftlls xzkeh.k bykds dh iapk;rksa esa blds ckjs esa
tkudkjh nsuk vkfn bldk izeqq[k mÌs’; gSA ftlls jkstxkj ds u;s
volj LFkkfir gksa ldsaA

 ty lao/kZu dk mÌs’; & Hkkjr tSls fo’kky tula[;k okys ns’k dh
vFkZO;oLFkk esa lgk;d ds :i esa] vkfFkZd fLFkfr dks etcwr djus esaA

 ty lao/kZu ds vUrxZr & eNyh ikyu djds izksVhu ds eq[; lzksr
ds :i esa] dqiks"k.k dks nwj djus esaA larqfyr vkgkj dh /kkj.kk dks
ifjyf{kr djus esa eNyh dk egRoiw.kZ ;ksxnku gSA

 vkS"kf/k;ksa ds :i esaA

4-2 Tky lao/kZu dk bfrgkl (History of
Aquaculture)

Tky lao/kZu ,oa eRL; ikyu dk fodkl ekuo lH;rk ds fodkl ds lkFk gh
gqvkA izkxSfrgkfld dky esa ik"kk.k ;qx ds nkSjku eRL; vk[ksV ,d lkekU; ckr
FkhA >khyksa ,oa ufn;ksa dh rVorhZ xqQkvksa ds fudV mRrj ik"kk.k ;qx ds
eRL;ko’ks"k ik, x, gSA 2500 bZ- iwoZ dky dh feL=h mRdh.kZu (Egyptian
engraving) esa ,d rkykc esa fn[kk;h xbZ fVykfi;k (Tilapia) eNyh ds vk/kkj
ij feL=okfl;ksa dks izFke eRL; ikyd ekuk tkrk gSA ;wuku esa 1000 bZ- iwoZ
ykSg ;qx esa yof.kr (Salted)] ’kqf"dr (Dried) rFkk /kwfer (Smoked) eNfy;ksa
dk O;kikj gksrk FkkA jkseu jktoa’k ds nkSjku 400 ls 500 bZ- iwoZ ds e/;
lqlaxfBr eRL; ikyu vkjEHk gks pqdk FkkA fgUn&iz’kkUr {ks= esa phu esa (200 bZ-
iwoZ) eRL; ikyu dh lkekU; ijEijk izpfyr FkhA 1368 ls 1644 bZ- ds e/;
fiax jtoa’k ds le; ÝkbZ ikydj o;Ld eNfy;ksaa esa ifjofrZr djus dh izfØ;k
ds i;kZIr izek.k miyC/k gSA vBkjgoha lnh ds vkrs vkrs phu esa eNfy;ksa dks
cQZ esa j[kdj ifjjf{kr djus dk dk;Z izkjEHk gks pqdk FkkA oSKkfud <ax ls
eRL; lao/kZu dk dk;Z mUuhloha lnh esa izkjEHk gks ldkA phu esa lkr izdkj dh
eNfy;ksa dkWeu dkiZ (Common carp)] flYoj dkiZ (Silver carp), xzkl dkiZ
(Grass carp), eM dkiZ (Mud carp), fcx&gsM dkiZ (Big-head carp), CySd
dkiZ (Black carp) rFkk czhe (Bream) dk ikyu gksrk FkkA phu ls gh eRL;
lao/kZu dh rduhd eysf’k;k] FkkbZyS.M] b.Mksusf’k;k vkfn vU; ns’kksa esa igq¡phA

Hkkjr esa eRL; lao/kZu dk bfrgkl ;qxkas iqjkuk gSA eksgsutksnM+ks ,oa gM+Iik
dh [kqnkbZ esa 2500 ls 1500 bZ- iwoZ eNfy;ksa ds vo’ks"k ,oa mRdh.kZu izkIr gq,
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gSA mUuhloha ’krkCnh esa fcgkj ,oa if’peh fcgkj esa dkiZ eNfy;ksa ds tykaMdksa
ds laxzg.k ,oa ifjogu dk dk;Z izkjEHk gks pqdk FkkA 1841 esa vkWLÝksauhel
xksjkeh (Osphronemus gourami) uked fons’kh (Exotic) [kk| eNyh tkok ls
Hkkjr esa yk;h x;hA blh izdkj 1909 esa xSEcwfl;k ,fQful (Gambusia affinis)
RkFkk ysfcfLVl jsVhdqysVl (Lebistes reticulatus) ukeh fons’kh ykokZHk{kh
eNfy;k¡ Hkkjr esa vk;kfrr dh x;hA ijUrq eRL; ikyu ij fo’ks"k /;ku rc
fn;k x;k tc f}rh; fo’o;q) ds i’pkr [kk| lkexzh dk vHkko mRiUu gqvkA
1911 esa enzkl ds lqUdslqyk (Sunkesula) (vc vkU/kz izns’k esa) uked LFkku ij
izFke oSKkfud eRL; QkeZ LFkkfir fd;k x;kA Hkkjr ljdkj }kjk fofHkUu izdkj
dh eRL;dh ds {ks= esa leqfpr izkS|ksfxdh fodkl dh lEHkkoukvksa ij dk;Z djus
gsrq vusd laxBu ,oa laLFkku LFkkfir fd;s x;s gS ftuesa izeq[k gS& Central
Inland Fisheries Research Institute (CIFRI) ftldks orZeku esa Central
Inland Capture Fisheries Research Institute (CICFRI) ds uke ls tkuk
tkrk gS] rFkk Central Institute of Fresh -water Aquaculture (CIFA)A
ljdkj us 1973 es eRL; —"kd fodkl ,tsUlh (Fish Farmers Development
Agency) ;k FFDA dh vo/kkj.kk izkjEHk dhA ;s fodkl ,tsfUl;k¡ ns’k esa ty
lao/kZu ds fodkl dh lEHkkoukvksa ij rsth ls dk;Z dj jgh gaSA leqnzh mRiknksa]
fo’ks"kr% >hafx;ksa (Shrimps) ds fu;kZr gsrq mRiknu esa of̀) djus ds fy, Hkkjr
ljdkj us ,d vU; ,tsUlh LFkkfir dh gS tks leqnzh mRikn fu;kZr fodkl
izkf/kdkj.k (Marine Products Export Development Authority, MPEDA) ds
uke ls tkuh tkrh gSA ;g ,tsUlh fofHkUu jkT; ljdkjksaa ls lEcfU/kr eRL;
foHkkxksa ds ?kfu"B lg;ksx ls dk;Z dj jgh gSA

4-2-1 Tky lao/kZu dh lEHkkouk;sa (Scope of Aquaculture)

Tky lao/kZu esa ,f’k;k (Asia) fo’o esa egRoiw.kZ LFkku j[krk gS tgk¡ dqy
mRiknu dk 80 izfr’kr Hkkx mRikfnr gksrk gSA Hkkjro"kZ esa blds fodkl ds
fy, i;kZIr ty lalk/ku miyC/k gSA Hkkjr esa NksVs&NksVs iks[kjksa] rkykcksa]
tyk’k;ksa] >hyksa] chyksa ,oa ufn;ksa lfgr cgqr cM+k leqnzh; Hkkx miyC/k gSA
ufn;ksa ds :i esa mRrj esa xaxk] czãiq= vkSj ueZnk] iwohZ rV ij —".kk] xksnkojh]
dkosjh rFkk egkunh] if’peh rV ij ueZnk rFkk rkIrh gSa ftudh dqy yEckbZ
27]360 fdeh- gSA blds vfrfjDr 1-97 fe- gsDVs;j {ks= tyk’k;ksa ds :i esas] 2-22
fe- gsDVs;j {ks= iks[kjksa ,oa rkykcksa ds :i esa rFkk 1-30 fe- gsDVs;j {ks= >hyksa]
chyksa ,oa ifjR;Dr ty (derelict water) ds :i es miyC/k gSA blds vfrfjDr
7517 fdeh- yEck rVh; fdukjk( eq[; ,Lpqvjh] tSls& if’peh caxky dh gqxyh]
egkunh (mM+hlk)] xksnkojh ,oa —".kk (vkU/kzizns’k)] dkosjh (rfeyukMq)] ueZnk ,oa
rkIrh (xqtjkr)( eq[; rVh; ySxwu] tSls& fpYdk >hy (mM+hlk)] iqyhdkV >hy
(rfeyukMq@vkU/kzizns’k)] osEckuUn >hy (dsjy) Hkh ty lao/kZu gsrq miyC/k gSA
bl izdkj fofHkUu L=ksrksa ds :i esa djhc 4 fe- gsDVs;j LoPN ty] 1-2 fe-
gsDVs;j [kkjk ty rFkk 8 fe- gsDVs;j leqnzh ty fofHkUu izdkj dh eNfy;ksa]
>hxksa vkfn ikyus okyh iztkfr;ksa ds lkFk izpqj izk—frd lalk/kuksa ds :i esa
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miyC/k gSA rFkk B.Ms ,oa m".k ty dh ekfRL;dh lEink ik;h tkrh gSA Hkkjr
dh HkkSxksfyd fLFkfr vkSj vknzZ&m".k tyok;q tyh; lEinkvksa esa eNyh rFkk
>haxk mRiknu ds vR;f/kd vuqdwy gSA leqnz dh mRiknu {kerk yxHkx 5 fe-
Vu izfro"kZ ekuh tkrh gS tcfd mRiknu yxHkx 3 fe- Vu dk gSA 1975 esa
4000 Vu >haxk mRiknu dj Hkkjr fo’o esa nwljs LFkku ij Fkk] lu 1985 esa ;g
mRiknu 17000 Vu dk gqvk ijUrq fo’o esa Hkkjr dk LFkku lkrok¡ jg x;k vkSj
1989 esa 24000 Vu >haxk mRIkknu djus ij Hkh Hkkjr lkrosa LFkku ij gh jgkA
Hkkjr esa dqN eRL; mRiknu i)fr;k¡ vkt Hkh frjL—r (neglected) gSA muesa
izxfr rFkk fodkl dh lEHkkouk;sa cgqr gSa vr% ;s dkQh ykHknk;d fl) gks
ldrh gS] tSls& rVh; leqnz es eRL; ikyu] ltkoVh eNfy;ksa dk iztuu]
lao/kZu rFkk ikyu] igkM+h B.M+s bykdksa esa eRL; ikyu vkSj vUrnsZ’kh; c¡/ks ty
esa lefUor eNyh ikyu] vkfnA

Hkkjr ds cgqr ls jkT;ksa esa nynyh (Swamps) ifjR;Dr {ks= iM+s gS ftUgas
lq/kkj dj eNfy;k¡ ikyus gsrq rkykcksa esa fodflr fd;k tk ldrk gSA blh
izdkj] dPNh; nynyh LFkkuksa (Marshy Swaps) esa ok;q&’oluh (Air
breathing) ek¡lkgkjh E;wjsYl (Murrels)] dksbZ (Koi)] fla?kh (Singhi)] ekxqj
(magur) vkfn vkfFkZd egRo j[kus okyh eNfy;ksa dks ikyk tk ldrk gS tks
fd de vkWDlhtu okys ty eas Hkh thfor jg ldrh gSaA

/kku ds [ksr o"kZ eas 3&8 eghus ty ls Hkjs jgrs gSa tgk¡ /kku dh [ksrh ds
lkFk&lkFk eRL; lao/kZu dk dk;Z Hkh fd;k tk ldrk gSA if’peh caxky]
mMhlk rFkk vkU/kz izns’k ds rVh; {ks=ksa esa fLFkr /kku ds [ksrksa esa >haxksa ds ikyu
dh ijEijk yEcs le; ls pyh vk jgh gS fdUrq bl ijEijkxr ikyu ls
mRiknu nj ek= 200 fdxzk- izfr gsDVs;j izfro"kZ gksrh gSA ubZ ,oa de [kphZyh
rduhdksa ds fodkl ls mRiknu nj c<+dj 1000 ls 12000 fdxzk- rd gqbZ gSA

LoPN ty esa ik;s tkus okys eSØksczSfd;e (Macrobrachium) >haxks dh
eknk;sa o"kZ Hkj v.Ms nsrh gSa rFkk ;g iztkfr lewg ikyu (mass rearing) ds
loZFkk vuqdwy gSA ,dy lao/kZu djus ds vfrfjDr bl >haxs dk Hkkjrh; estj
dkiZ (Major carp)] ekbuj dkiZ (Minor carp) vkfn eNfy;ksa ds lkFk fefJr
lao/kZu (Polyculture) fd;k tk ldrk gSA

vUrLFkZyh; ty esa eRL; ikyu dks fuEufyf[kr iz.kkfy;ksa esa fodflr
djds vikj lEHkkoukvksa dks ykHk esa cnyk tk ldrk gS&

1- eRL; m|eh& fofHkUu ljdkjh vuqla/kku laLFkkuksa fo’ofo|ky;ksa ,oa
vU; laxBuks ds foLrkj dk;ZØeksa vkSj iz;klksa ls izsfjr gksdj xr nks&rhu
n’kdksa esa dbZ f’kf{kr ;qodksa ,oa O;olkb;ksa us ty lao/kZu O;olk; viuk;k gSA
bl izdkj fofHkUu O;kolkf;d dk;ZØeksa ds ek/;e ls fofHkUu oSKkfud ,oa
rduhdh lqpukvksa dk vknku&iznku djds ,oa izf’k{k.k nsdj bl O;olk; dks
c<+k;k tk ldrk gSA
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2- eRL;ikyd & ijEijkxr <ax ls eRL; O;olk; djus okyk oxZ
*eNqvkjk* uke ls tkuk tkrk gSA ;g leqnk; vf/kdka’kr;k leqnzh rVorhZ
{ks=ksa ;k jkT;ksa esa vf/kd jgrk gSA tks yksx leqnz ds fudV jgrs gSa mudk eq[;
O;olk; leqnz ls eNyh idM+uk gksrk gS ysfdu tks yksx rV ls nwj jgrs gSa os
miyC/k ty ds vuqlkj LOkPN ty ;k [kkjs ty esa eRL; ikyu dk O;olk;
djrs gSA lk/kuksa dh deh ds dkj.k bl oxZ dh vkfFkZd fLFkfr Hkh vPNh ugha
gksrh gSA ;fn ;g oxZ lgdkfjrk] fefJr eNyh ikyu ;k lefUor eNyh
ikyu dk O;olk; viuk;s rks blls u dsoy bl oxZ dh vkfFkZd fLFkfr esa
lq/kkj gksxk vfirq blls dqy jk"Vªh; eRL; mRiknu esa Hkh vR;f/kd of̀) gksxhA

3- ljdkjh Lrj ij eRL; ikyu& ns’k ds fofHkUu —f"k fo’ofo|kky;kas]
—f"k laLFkkuksa ,oa vfHkdj.kksa vkfn esa Hkh eRL; ikyu dk;Z gksrk gSA bu laxBuksa
esa gksus okys vuqla/kku dk;Z dk ykHk Hkh ty lao/kZu m|ksx dks feyrk gSA Hkkjr
esa vUrLFkZyh; eRL;dh ikyu ds {ks= esa cht mRiknu ,oa Ø;&foØ; cgqr
dqN ljdkjh lk/kuksa ij fuHkZj gSA dqN jkT; ljdkjsa NksVs&NksVs eNqvkjksa ls
ysdj eRL; m|fe;ksa rFkk laLFkkvksa dks ek= cht gh ugha miyC/k djkrh vfirq
miyC/k mRiknuksa dks [kjhn dj muds foØ; dk dke Hkh djrh gSaA cM+h&cM+h
>hyksa] chyksa] ufn;ksa rFkk ugjksa vkfn esa eRL; ikyu dk dk;Z ljdkjh rU= }kjk
gh lapkfyr gksrk gSA

4- lgdkjh laLFkk,¡] lfefr;k¡ vkfn& xk¡oksa esa miyC/k fofHkUu izdkj
ds ty Lkzksr ;k rks xzke iapk;r dh lEifÙk gksrh gS ;k fQj fdlh ,sls O;fDr
dh ftldh eRL; ikyu ds izfr dksbZ fo’ks"k :fp ugha gksrhA ,slh n’kk esa
fofHkUu laLFkkvksa vFkok lfefr;ksa dk xBu djds ty lEink dk mi;ksx fd;k
tk ldrk gS rFkk ifjogu] foi.ku vkSj cSadksa vFkok foRrh; laLFkkvksa ls _.k
tSlh lqfo/kk;sa miyC/k djkdj bl O;olk; dks O;kid Lrj ij fodflr fd;k
tk ldrk gSA

4-2-2 mPp ty lao/kZu mRikndrk gsrq fu;kstu (Planning
for Higher Aquacultural Productivity)

—f"k ,oa i’kqikyu ds leku ty lao/kZUk dk mís’; Hkh foKku ,oa izkS|ksfxdh ds
ek/;e ls eNfy;ksa ds izk—frd mRiknu Lrj ls dgha vf/kd mRikndrk izkIr
djuk gSA —f"k dh rjg ty lao/kZu ds vusd mÌss’; esa izeq[k gS&vokafNr
ikS/kksa ,oa tUrqvksa dk mUewyu ,oa okafNr iztkfr;ksa ls mudk vkiwj.k] ladj.k
(Cross & breeding) rFkk p;u (Selection) }kjk iztkfr;ksa dks lq/kkjuk ,oa
mUur djuk] ,oa mi;qDr moZjdksa ds iz;ksx }kjk tho izk:iksa (Bio - types) dh
mRikndrk esa lq/kkj djuk vkfnA ftl izdkj —f"k mRiknu ds fy, gekjk
iz;kl —f"k ;ksX; Hkwfe ds izR;sd [k.M dk vf/kdre mi;ksx djds mRikndrk
esa of̀) djuk gksrk gS mlh izdkj ty lao/kZu esa Hkh gekjk y{; izR;sd mi;qZDr
tyh; LFkku ij mPpre eRL;dh mRiknu lqfuf’pr djuk gksuk pkfg,A bl
izdkj leqnzh lao/kZu (Mariculture) ds foifjr foxr o"kksZ esa i{k izk.kh ,oa dop
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izk.kh (Fin fish and Shell fish) mRikndrk dh mPp nj izkIr djus gsrq ty
lao/kZu izkS|ksfxdh esa egku izxfr gqbZ gS (lkj.kh 4-1)

lkj.kh Ø- 4-1% Present Status of Different
Farming Systems in Asia

Farming System Prevalent Country

1. INTEGRATED
FARMING

A. Fish-cum-Duck
(Polyculture of fish and duck) Nepal, Indonesia, China,

India

India, Indonesia
(W.Java)
Common carp
and tilapia

B. Fish-cum-Pig
(Polyculture of fish and pig)

China, Indonesia,
Vietnam, Thailand,
Philippines, India

India

C. Fish-cum-Paddy China, Indonesia, India,
Japan, Thailand Malaysia,
Vietnam, Kampuchea,
Nepal

Japan, China,
Thailand,
Malaysia,
Indonesia, India

2. CARP FARMING

A. Pond Culture
I. Chinese Polyculture

China, Vietnam, Laos,
Malaysia, Indonesia,
Singapore

China

II. Indian Polyculture
(Composite fish culture)

India, Pakistan,
Bangladesh, Nepal,
Burma, Sri-Lanka

India

III. Monoculture with
aeration

Japan Japan

IV Monoculture with running
water

Japan Japan

B. Cage Culture
I. Monoculture of common
carp

Indonesia, Japan, Vietnam Japan

3. SEWAGE-FED FISH
FARMING

A. Pond Culture
I. Polyculture of carps India, China, Indonesia India,

II. Monoculture of Tilapia Indonesia Indonesia
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4. AIR BREATHING
FISH FARMING

A. Pond Culture
I. Clarias Thailand, India, Indonesia Thailand

II. Snakehead Thailand, India, Indonesia Thailand

B. Cage Culture
I. Snakehead Kampuchea, Laos,

Vietnam
Vietnam

5. MULLET FARMING

A. Polyculture with Penaeid
Prawn

India India

6. SHRIMP FARMING

A. Fresh-water
Macrobrachium culture Malaysia, India, Thailand,

Taiwan, Japan
Thailand,
Malaysia,
India,Taiwan
(Province of
china)

B. Salt water Penaeid
culture

Chain, Japan, India,
Thailand, Philippines,
Indonesia, Taiwan

Japan

7. MOLLUSCS CULTURE China, Japan, Republic of
Korea, Malaysia,
Philippines and Thailand

-

Tky lao/kZu dk lQy fodkl izeq[k :i ls ml izkS|ksfxdh laos"Vu
(Technology package) ij fuHkZj djrk gS tks LFkkuh; ifjfLFkfr;ksa ds iw.kZr%
vuqdwy gksA ty lao/kZu ds fodkl gsrq mi;qDr ;kstukvksa ,oa j.kuhfr;ksa dks
ykxw djus ls iwoZ lEcfU/kr iztkfr;ksa] izkS|ksfxdh] mRiknu i)fr;ksa] izcU/ku dh
Hkwfedk] LFkkuh; vFkok {ks=h; laaxBukRed <k¡pk] lkekftd ,oa vkfFkZd i`"BHkwfe
vkfn ij fo’ks"k /;ku nsuk pkfg, ,oa bu lHkh fo"k;ksa dks fo’ks"k egRo nsuk
pkfg,A eRL; —f"k ds fodkl ds fy, le;&le; ij fuos’k ,oa fuxZr dk
fo’ys"k.k djrs jguk pkfg,A

ty lao/kZu ls mRIkknu izkIr djus ds fy, cht ,oa [kk| inkFkZ
vko’;d fuos’k gSA fofHkUu iztkfr;ksa dh cht mRiknu ds fy, cM+h la[;k esa
vaMt mRifRr’kkykvksa (Hatcheries) ds LFkkiu dh vko’;drk gksrh gSA p¡wfd
rkykcksaa vkSj VSadksa dh izk—frd mRikndrk bruh ugha gksrh fd ftlls laof/kZr
iztkfr;ksa dh iks"k.k vko’;drkvksa dh iwfrZ dh tk lds vr% —f=e lUrqfyr
Hkkstu (Artificial balanced diet) ds :i esa laiwjd Hkkstu dh vko’;drk gksrh
gS vkSj gesa mPp mRikndrk izkIr djus ds fy, fofHkUu iztkfr;ksa ds fy,
laHkjd (Feed) fufeZr djuk iM+rk gSA ty lao/kZu dk nwljk izeq[k dkjd ty
dh xq.koRrk dk izcU/ku (Water quality management) gS tks mi;qDr
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okrkoj.k cuk;s j[kus ds fy, vko’;d gS rkfd LoLFk eNfy;ksa dk mRiknu
fujUrj cuk jgsA

4-2-3 orZeku j.kuhfr ,oa Hkfo"; gsrq ;kstuk,¡ (Present
Strategies and Future Policies)

eRL;dh dks lkekU; :i ls rhu izdkjksa esa foHkkftr dj ldrs gS& LoPN tyh;
(Fresh - water)] Tokjuneq[kh; (Estuarine) rFkk leqnzh (Marine) eRL;dhA
mi;ZqDr esa ls LoPN tyh; ,oa Tokjuneq[kh; eRL;dh dks lkewfgd :i ls
vUrnsZ’kh; eRL;dh (Inland fisheries) dgrs gSaA

LoPN tyh; ty lao/kZu (Fresh-water aquaculture) & LoPN tyh;
eRL; lao/kZu ds fy, rkykcksa ds leqfpr izcU/ku dh fn’kk esa vusd ns’kksa ds
la;qDr vuqlU/kku iz;klksa ds ifj.kkeLo:i vR;f/kd izxfr gqbZ gSA ijUrq
fuEu ,oa mifjHkwfe (Low and upland) {ks=ksa eas ty izcU/ku rFkk rkykcksa esa
iks"kd rRoksa ds iqupZØ.k ,oa izcU/ku ls lEcfU/kr v/;;u cgqr gh vko’;d gSA
dkiZ] dSV fQ’k (Cat fishes)] LusdgsM (Snakehead) vkfn LoPN tyh;
eNfy;ksa ds cht mRiknu dks vkSj vf/kd mUufr’khy cukus gsrq vPNh xq.koRrk
okys iztudksa (Brooders) ds p;u ,oa laxzg.k ds fy, mfpr ekudksa ds
fu/kkZj.k rFkk ÝkbZ ,oa fQaxjfyaXl (Fry and Fingerlings) ds iks"k.k ,oa ifjp;kZ
(Nursing) esa lq/kkj djus ds fy, vuqlU/kku ,oa fodkl dh vko’;drk gSA
eNfy;ksa ds LokLF; ekWuhVfjax (Monitoring) ds fy, mi;qDr iz;ksx’kkyk
uSnkfud fof/k;k¡ (Laboratory diagnostic methods) fodflr djuk] lEcf/kr
chekfj;ksa dk v/;;u djuk] jksx fujks/kd (Prophylactic) ,oa jksxuk’kd
(Curative) ekun.Mksa dk fu/kkZj.k djuk vkfn ls lEcfU/kr v/;;u] mRiknu
izkS|ksfxdh ds vfHkUu vax gSA

orZeku le; esa eNfy;ksa ds ySafxd fodkl ,oa ifjiDork ds fy,
gkeksZu ,oa vU; dkf;Zdh; dkjdksa ds ifjpkyu dh vksj oSKkfudksa dk >qdko
c<+k gSA v.Mtuu (Spawing) ds fy, mi;qDr ifjfLFkfr;k¡ mRiUu djus gsrq
oSKkfudksa us iztuu ds ikfjfLFkfrd dkf;Zdh; (Ecophysiological) igyw dh
vksj viuk /;ku dsfUnzr fd;k gSA vkuqoaf’kd vuqlU/kku izfØ;kvksa ds fodkl
rFkk tk;ktuu (Gyunogenesis) ,oa cgqxqf.krk (Polyploidy) tSlh ifjpkyu
rduhdksa ds vfrfjDr vU; ifj"—r vkuqoaf’kd ;kfU=dh (Genetic engineering)
ds fodkl ij leqfpr /;ku nsus ls ty lao/kZu dh mRikndrk esa vR;f/kd
of̀) dh tk ldrh gSA mi;qZDr fo"k;ksa ds vfrfjDr izlaLdj.k izkS|ksfxdh dks Hkh
mUufr’khy cukus dh izcy vko’;drk gSA

[kkjk&ty lao/kZu (Brackish-water Aquaculture)& [kkjs ty eas
ty lao/kZu ds fodkl dh vikj lEHkkouk,a fufgr gSa ijUrq Hkkjr us bl {ks= esa
i;kZIr izxfr ugha dh gSA ihfuM >haxkas (Peenid Prawns)] eqysV (Mullets)]
feYd fQ’k (Milk fish)] efly (Mussels) ds iztuu ,oa ikyu dh rduhd
rks fodflr dj yh x;h gS ijUrq [kk| ’kqfDr;ksa (Edible oysters) rFkk lhfi;ksa
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(Claim) [kkjs ty esa lao/kZu esa vHkh Hkkjr dks fuiq.krk izkIr djuk ckdh gSA
[kkjs ty dh vf/kd lao/kZu ;ksX; eNfy;ksa dk lao/kZu ml {ks= dh izk—frd
cht vkiwfrZ ij fuHkZj djrk gS fQj Hkh >haxs (Shrimps)] xzqilZ (Groupers)]
feYd fQ’k (Milk fish)] leqnzh ckl (Sea bass) rFkk eqysV~l (Mullets) tSlh
iztkfr;ksa ds iztuu rduhdksa ds ekudhdj.k esa mYys[kuh; lQyrk izkIr dh
tk pqdh gSA Hkkjr ljdkj us izkS|ksfxdh iSdst] izf’k{k.k] izlkj ,oa vkfFkZd
lgk;rk ds ek/;e ls [kkjs ty lao/kZu ds fodkl gsrq O;kid ;kstuk;k¡ rS;kj
dh gSA

Lkeqnzh ty lao/kZu (Mariculture)& Hkkjr esa egkfpaxVksa
(Lobsters)] ’kqfDr;ksa (Oysters) rFkk leqnzh [kjirokjksa ds lao/kZu gsrq fof’k"V
dk;Z ;kstuk rS;kj djus dh izcy vko’;drk gSA gkykafd dsUnzh; leqnzh
eRL;dh vuqlU/kku laLFkku (Central Marine Fisheries Research Institute
(CMFRI) us eksrh ’kqfDr;ksa] [kk| ’kqfDr;ksa rFkk leqnzh [kjirokjksa ds lao/kZu
dh rduhd fodflr dj yh gSA ijUrq dk;Z {ks=ksa esa bu rduhdksa ds lQy
mi;ksx ij fuiq.krk izkIr djuk vHkh ckdh gSA fLyij] ’kqfDRk] ØkWlksfLVª;k
bjSfMyh (Slipper oyster, Crassostrea eradelie) rFkk efly] iukZ fofjMl
(Mussel, Perna viridus) ds ikyu esa fo’ks"kr% buds iztudlaxzgksa ds v.Mtuu
mRizsj.k dh fn’kk esa i;kZIr mUufr gqbZ gSA blh izdkj ,ukMsjk xzSukslk (Anadara
granosa) rFkk ,ukMksjk czkWVksukbZ (Anadora broughtoni) esa v.Mtuu ds —f=e
mRizsj.k ,oa LiSV ikyu (Spat rearing) ij lQyrkiwoZd iz;ksx fd;s tk pqds
gaSA ifjogu ds nkSjku gksus okyh eR̀;qrkZ (Mortality) esaa deh ykus ds mís’; ls
iSfdax ,oa lapkyu dh mUur rduhd Hkh fodflr dh tk pqdh gSA

Tky lao/kZu dk egRo (Significance of Aquaculture)

1- mPp mRikndrk (High productivity)& ty lo/kZu ls mRikndrk
cgqr vf/kd gksrh gSA ijEijkxr —f"k dh vis{kk ty lao/kZu ls 15 xquk
vf/kd mRikndrk izkIr gksrh gSA

2- [kk| ifjorZu vuqikr (Food conservation ratio)& iknd&Iyod
rFkk tUrq-Iyod vkgkj J̀a[kyk ,oa [kk| ty dh fo’kkyre la[;k]
ÅtkZ rFkk tSo&Hkkj ls ;qDr izFke [kk| LRkj (first trophic level) dk
fuekZ.k djrs gaSA blh dkj.k Iyodksa dks tylalkj ds NksVs&cM+s lHkh
tUrqvksa dk [kk|k/kkj vkSj thouk/kkj ekuk tkrk gSA Iyod NksVs&NksVs
fMEHkdksa dk Hkkstu curs gS vkSj Iyodksa dks NksVh eNfy;k¡ rFkk eNfy;ksa
dh fodklh; izkoLFkk,¡ [kkrh gSA bl izdkj] buesa lafpr ÅtkZ ds izokg
ls lEiw.kZ tyh; bZdksrU= rFkk tyh; leqnk; dks ÅtkZ izkIr gksrh gSA

3- loksZRre vkgkj (Best food)
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4- jk"Vªh; vk; esa o`f) (Enhancement in national Income)& eRL;u
m|ksx (Fishing industry) ds vUrxZr ekuo ds Hkkstu ds lkFk&lkFk
vkfFkZd fodkl dk jkLRkk Hkh [kqyrk gS] D;ksafd&

(i) eRL; mRiknu ds vUrxZr eNyh gh ugha] cfYd eksyLdk ,oa >haxk &
ikyu rFkk eksrh m|ksx Hkh vkrs gSA

(ii) eRL; m|ksx ls ekal ds vfrfjDr dbZ vU; mi;ksxh inkFkZ Hkh
feyrs gSa vkSj dbZ izdkj dh Side industries dks iuius dk
volj feyrk gSA

5- jkstxkj ds volj (Employment prospectus)& ty —f"k esa
viuk ;ksxnku nsus okys gtkjksa yksaxksa dks jkstxkj feyrk gS vkSj ekuo
ÅtkZ dk blls lEcfU/kr m|ksxksa esa mfpr mi;ksx gks ikrk gSA

eNfy;ksa ls gesa eRL;&rSy (Fish-oil) izkIRk gksrk gS muds lEiw.kZ ’kjhj
ls ru&rSy (Body-oil) rFkk muds ;—r ls ;—r&rsy (Liver-oil)
cuk;s tkrs gSA eRL;&rsy VªkbZfXylsjkbMksa (Triglycerides) dk feJ.k
gksrk gS] ftlesa dksysLVsjkWy] ,sYdksgkWy] jaxk (Pigments)] foVkfeUl] bZFkj]
QSVh ,sYdksgkWy (Fatty alcohols) vkfn ’kkfey gksrs gaSA

6- jksxksa ls jksd/kke (Ex-Larvieidal fishes)& fcuk rsy okyh eNfy;ksa]
eRL; vif’k"V rSyksa rFkk eRL; dpjk ls eRL; Hkkstu (Fish meal)
cuk;k tkrk gSa] bles 55 ls 70% izksVhu] 10 ls 20% [kfut] 6 ls 12%
ty ek=k ,oa 5-3% dSfY'k;e ds lkFk&lkFk foVkfeu A, D, o K Hkh
ik;h tkrh gSA ;g Hkkstu eNfy;ksa vkfn ds fy, lqikP; (Easily
digestable) ,oa mPp ÅtkZ;qDr gksrk gSA

7- vif’k"V inkFkksZa dk mi;ksx& eNfy;ksa ds vif’k"V (Wastes) ls olk
(Fat) dks vyx djds lQsn ikmMj ds :i esa izkIr eRL; izksVhu (Fish
Protein) esa 80 ls 90% foy;’khy] xa/kghu o Loknghu izksVhu izkIr
gksrh gSA bldk mi;ksx vkbLØhe o vkS"kf/k&fuekZ.k rFkk isUV] okfuZ’k]
diM+k] dkxt rFkk lkSan;Z&izlk/ku (Cosmetics) m|ksxksa esa fd;k tkrk
gSA

eRL; vkVk (Fish Flour)& ;g ekuo ds fy, vfr iks"kd gksrk gS rFkk
3&4 o"khZ; cPpksa }kjk Hkh vklkuh ls ipk fy;k tkrk gSA bldk mi;ksx
fcLdqV] czsM] dsd] feBkbZ rFkk lwi (Soup) vkfn ds fuekZ.k esa fd;k
tkrk gSA

eRL;kM+ (Fish Roes)– mPp xq.koRrk okys bl ekuo&Hkkstu esa
Fkkbehu] bDFkqfyu (Ichthulin)] fØ,Vhuhu] Vmjhu (Taurine)]
Vkvjkflu] tSUFkhu o gkbikstSUFkhu (Xanthine and Hypoxanthine)]
mPp ek=k esa dksysLVksjkWy (14%) o ysflfFku (Lecithin] 59%) vkfn ds
lkFk foVkfeu A, D, o E Hkh mifLFkr gksrs gSA
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8- lg mRikn (fish by-products)& eRL; ikyu }kjk dqN vU;
lgmRikn tSls fd Fish selage (rich in vitamins)] eRL; moZjd] eRL;
Ropk] flYoj LdsYl eRL; bflukykl (Isinalass) LVsjkWYl (Sterols)]
LDosyhu (Squalene)] ysflfFku (Lecithin)

Tkyh; mRiknu ty —f"k rs dbZ izdkj dh vk;qosZfnd o ;wukuh i)fr
dh vkS"kf/k;k¡ Hkh izkIr gksrh gSA

dNqvksa] exjksa ,oa ?kfM+;kyksa&tSlh ladVxzLr (Endangered) iztfu;ksa ds
ty —f"k ds ek/;e ls pyk;h x;h iquokZl (Rehabilitation) ;kstuk ds vUrxZr
mRiknu djds mUgsa foyqfIr (Extinction) ls cpk fy;k x;k gSA

vr% ty&—f"k dh ekuo ds vkfFkZd fodkl rFkk iztkfr;ksa ds laj{k.k esa
egRoiw.kZ Hkwfedk gSA fnu&izfrfnu ty&—f"k dk foLrkj c<+rk gh tk jgk gSA

Tky lao/kZu dh leL;k,¡ (Problems of Aquaculture)

ty lao/kZu dk ifj:i uhyh ØkfUr gSA ty lao/kZu dh vikj lQyrk
dks ns[krs gq, bldk nksgu vfu;fU=r <ax ls fd;k x;k gS] ftldk ifj.kke
ty&lao/kZu {ks=ksa ds izk—frd lUrqyu esa fxjkoV o tyh; okrkoj.k esa
mifLFkr ty&thoksa dk Úâkl ntZ fd;k x;k gSA ty lao/kZu ds fy, nwljh
izeq[k leL;k tyh; iznw"k.k gS ftlls ty&lao/kZUk dh mRikndrk ,oa xq.koRrk
ij udkjkRed izHkko iM+rk gSA ns’k dh vkS|ksfxd bdkb;k¡ tSls peM+k m|ksx]
jklk;fud mRikn] isUV] isij] cSVjh] IykfLVd cukus okyh bdkb;k¡ vkfn vf/kd
fo"kSys inkFkZ ty lzksrksa esa izokfgr djrh gSA bu fo"kSys inkFkksZa dk izHkko izR;{k
o ijks{k nksuksa izdkj ls iM+rk gSA iznw"k.k rRoksa ds yEcs le; rd cus jgus ls
vusd izdkj ds tyh; tUrqvksa ds iw.kZ:i ls foyqIr gksus dh lEHkkouk iSnk gks
jgh gS] tks fd izk—frd tyh; lUrqyu dks izHkkfor djds ty&lao/kZUk dks Hkh
izHkkfor djsxhA

viuh çxfr tk¡fp, (Check Your Progress)

1- flQjh (CIFRI) dh LFkkiuk dydRrk esa fdl o"kZ esa gqbZ Fkh\

¼v½ 1944 ¼c½ 1947

¼d½ 1959 ¼M½ 1974

2- tyh; lao/kZu esa fdl izdkj ds izkf.k;ksa dk lao/kZu fd;k tkrk gS\

¼v½ lHkh izdkj ds vd’ks:d izk.kh

¼c½ lHkh izdkj ds d’ks:d izk.kh

¼d½ vkfFkZd egRo ds tyh; izk.kh

¼M½ gkfudkjd ,oa ykHkdkjh nksuksa izdkj ds tyh; izk.kh
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3- Hkkjro"kZ ds eRL; tyh; lao/kZu dks fdl o"kZ esa izksRlkfgr fd;k x;k
Fkk\

¼v½ 1956 ¼c½ 1944

¼d½ 1988 ¼M½ 1962

4- uhyh ØkfUr ls rkRi;Z gS&

¼v½ tylao/kZu ds vUrxZr gksus okyh [ksrhA

¼c½ LFky ds vUrxZr gksus okyh [ksrhA

¼d½ mijksDr esa ls dksbZ ughaA

¼M½ mijksDr lHkhA

5- ePNjksa ds ykokZ dks [kkus okyh eNyh gS&

¼v½ duykA

¼c½ ysfc;ksA

¼d½ xEcwfl;kA

¼M½ mijksDr lHkhA

4.3 >haxk lao/kZu % LoPN tyh; >haxk lao/kZu] >haxk
eRL;u] laj{k.k ,oa izfØ;k (Prawn Culture :
Culture of Fresh Water Prawn, Methods of
Prawn Fishing, Preservation and Processing of
Prawns)

>haxk eNyh ikyu ,d egRoiw.kZ O;olk; ds lkFk&lkFk Hkkstu izkIr djus]
izksVhu dh izfriwfrZ djus rFkk vkfFkZd nf̀"Vdks.k ls ykHkizn gS Hkkjr ,oa vU;
fodflr ns’kksa ds vkgkj] fujarj c<+ jgh tula[;k dh ewyHkwr vko’;drkvksa dh
izfriwfrZ (HkjikbZ) djus esa ehy dk iRFkj lkfcr gks jgk gSA

vr% >haxk lao/kZu ls vusdksa ykHk gSa ftlds dkj.k bldk lao/kZu djus
dk egRo c<+ tkrk gS rFkk orZeku esa rks bldh vR;f/kd vko’;drk c<+ xbZ
gSA

>haxk (shrimps or Prawn) nqfu;k ds lHkh LoPN] [kkjs ,oa leqnzh tyksa esa
ik;s tkrs gaSA budk mi;ksx ekuo Hkkstu ds :i esa fd;k tkrk gSA loZizFke
tkiku ds oSKkfud ekSrkslkdw ¶;wthuxk (Motosaku Fujinaga, 1934) us dq:ek
>haxh (Kurauma shrimp) ihfu;l tSiksfudl (Penaeus japonicus) dks
ikyus ,oa v.Mtuu djkus esa vkaf’kd lQyrk izkIr dhA ¶;wthuxk us mUurhl
o"kksZa rd yxkrkj iz;kl djds ,d vaMt mRifRr’kkyk (Hatchery) ,oa QkeZ
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(Farm) dh LFkkiuk dhA 1960 esa eysf’k;k ds oSKkfud MkW- ,l- MCY;w- fyax
(Dr. S. W. Ling) us LOkPN tyh; egk>haxs] eSØksczSfd;e jkstsUcxkZbZ
(Macrobrachium rosenbergii) dks ikyus esa lQyrk izkIr dhA vkt fo’o ds
dbZ ns’kksa fo’ks"kdj Hkkjr (India)] eysf’k;k (Malaysia)] flaxkiqj (Singapore)]
fQyhihUl (Philippinece)] rkboku (Taiwan)] tkiku (Japan)] vesfjdk
(America) vkfn esa >haxk lao/kZu O;kid Lrj ij fd;k tk jgk gSA Hkkjr dk
>haxk mRiknu ,oa fu;kZr esa fo’o esa izeq[k LFkku gSA tgk¡ 1993 esa Hkkjr 74]000
Vu >haxk izfro"kZ mRikfnr djrk Fkk ogha vkt ;g mRIkknu djhc 5 yk[k Vu
izfro"kZ gks x;k gSA Hkkjr esa gksus okys dqy >haaxk mRIkknu dk djhc uCcs
izfr’kr Hkkx dsjy ,oa egkjk"Vª esa mRikfnr gksrk gSA

>haxk Lokfn"V gksus ds lkFk gh ikSf"Vd vkgkj (Nutritive food) Hkh gSA
bles ik;s tkus okys ikSf"Vd xq.k fuEufyf[kr gS&

1- tSo&izksVhu dk ;g egRoiw.kZ lzksr gSA blesa izksVhu dh ek=k 20 ls 22
izfr’kr gksrh gSA

2- vU; [kk| inkFkksZ a dh rqyuk esa >haxksa esa pchZ (Fat) dh ek=k de gksrh
gSA

3- vko’;d olhZ; vEyksa dh mifLFkfr ’kjhj dh of̀) ds fy, lgk;d
gksrh gSA

4- ekuo ’kjhj dh vko’;drkvksa dk iwjk djus ds fy, vfuok;Z [kfut
yo.k (Mineral salts)( tSls& lksfM;e] iksVSf’k;e] dSfY’k;e]
eSXuhf’k;e ,oa QkWLQksjl izpqj ek=k esa ik;s tkrs gSA

Systematic Position/ classification:
Phylum- Arthropoda
Sub-phylum- Mandibulata
Class- Crustacea
Order- Decapoda
Genus- Palaemon
Species- Malcomso

4-3-1 O;kolkf;d egRo ds >haxs (Prawns of Commercial
Value)

Hkkjr esa >haxs dh vusd tkfr;k¡ ik;h tkrh gS ijUrq lao/kZu ds fy, dsoy mu
tkfr;ksa dk p;u fd;k tkrk gS tks vkdkj esa cM+h] otu esa vf/kd rFkk
vklkuh ls miyC/k gksaA lao/kZu dh nf̀"V ls fuEu iztkfr;k¡ O;kikfjd :i ls
egRoiw.kZ gS&

1- eSØksczSfd;e jkstsUcxkZbZ (Macrobrachium rosenbergii)& bls
lkekU; :i ls egk>haxk (Giant prawn) dgrs gaSA uj dh vf/kdre
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yEckbZ 320 feyhehVj rFkk eknk dh 250 feyhehVj gksrh gSA LoHkko
ls ;g lokZgkjh gksrk gSA

2- eSØksczSfd;e eSYdkWelksukbZ (Macrobrachium malcolmsonii)&
lkekU;r% ekulwu unh >haxk ds uke ls tkuk tkus okyk ;g >haxk
lokZgkjh gksrk gSA uj dh vf/kdre yEckbZ 230 feyhehVj rFkk eknk dh
200 feyhehVj gksrh gSA ;g Hkkjr dh ufn;ksa esa rFkk flU/kq unh esa
eq[; :i ls ik;k tkrk gSA

3- eSØksczSfd;e bMh (Macrobrachium idae)& lkekU;r% vksjkuk unh
>haxk (Orana river prawn) ds uke ls igpkus tkus okys bl lokZgkjh
>haxs dh vf/kdre yEckbZ 150 feyhehVj gksrh gSA ;g dsjy rfeyukMq
rFkk if’pe caxky ds LoPN ,oa [kkjs ikuh okys rkykcksa esa ik;k tkrk
gSA

4- eSØksczSfd;e cjeSfude (Macrobrachium Burmanicum)&
vf/kdre 200 feyhehVj yEckbZ okyk ’kq) :i ls ehBs ikuh dk ;g
>haxk mRrj izns’k vkSj fcgkj esa xaxk unh rFkk bldh lgk;d unh;ksa
rFkk vle esa czãiq= unh esa cgqrk;r esa ik;k tkrk gSA

5- iSyhekWu LVkbyhQsjk (palaemon stylifera)& bldh vf/kdre
yEckbZ 105 feyhehVj gksrh gSA ;g if’peh rVorhZ {ks=ksa esa ik;k tkrk
gSA ;g lM+s&xys dkcZfud inkFkksZa ,oa xgjs leqnzh thoksa dks [kkrk gSA

6- ihfu;l bf.Mdl (Penaeus indicus)& lkekU; :i ls bls lQsn
>haxk dgrs gaSA 230 feyhehVj dh vf/kdre yEckbZ okyk ;g >haxk
lokZgkjh gksrk gSA ;g dukZVdk] dsjy rfeyukMq] vkU/kz izns’k] vksfM’kk
rFkk if’pe caxky ds rVorhZ {ks=ksa esa ik;k tkrk gSA

7- ihfu;l ekuksMkWu (Penaeus monodon)& lkekU; :i ls bls Vkbxj
>haxk dgrs gSA bldh vf/kdre yEckbZ 320 feyhehVj gksrh gS rFkk
LoHkko ls ;g lokZgkjh gksrk gSA ;g iwohZ ,oa if’peh rVorhZ {ks=ksa rFkk
vksfM’kk dh fpYdk >hy esa ik;k tkrk gSA

8- ihfu;l lsehlYdsVl (Penaeus semisulcatus)& LoHkko ls ek¡lkgkjh
bl >haxs dh vf/kdre yEckbZ 250 feyhehVj gksrh gSA ;g rfeyukMq
rFkk vkU/kz izns’k ds rVorhZ {ks=ksa rFkk if’peh caxky ds rkykcksa esa ik;k
tkrk gSA

9- esVkihfu;l czsohdkWfuZl (Metapenaeus brevicornis)& 125
feyhehVj dh vf/kdre yEckbZ okyk ;g >haxk lokZgkjh gksrk gS rFkk
if’pe caxky] mM+hlk rFkk vkU/kz izns’k ds rVorhZ {ks=ksa esa feyrk gSA

10- esVkihfu;l MkWclksukbZ (Metapenaeus dobesonl)& bldh vf/kdre
yEckbZ 120 feyhehVj gksrh gSA ;g iwohZ ,oa if’peh rVorhZ {ks=ksa ds
[kkjs ty ,oa isyh;ksu xkYdksElks esa ik;k tkrk gSA
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4-4 LoPN tyh; >haxs dk lao/kZu (Culture of Fresh
Water Prawn)

Hkkjr esa LoPN ty dh dsoy 25 fdLesa ik;h tkrh gSa ftuesa ls 10 iztkfr;k¡
O;olkf;d :i ls egRoiw.kZ gaSA buesa ls eSØksczSfd;e jkstsUcxkZbZ
(Macrobrachium rosenbergii) dk uke loksZifj gSA bls LdSEih (Scampi) Hkh
dgrs gaSA fo’kkydk; vkdkj gksus ds dkj.k bls egk>haxk (Grant prawn) Hkh
dgrs gaSA dkiZ eNfy;ksa ds lkFk bldk lkeatL; vPNk gksus ds dkj.k bldk
fefJr ikyu Hkh fd;k tkrk gSA

forj.k (Distribution)& ;g m".k rFkk miks".k dfVcU/kh; {ks=ksa
es a ,’pqvjh ls ysdj LoPN ty dh ufn;ks a ,o a rkykcks a es a ik;k tkrk
gSA iz k—frd :i esa ;g iztuu ds fy, ,’pqvkjhu ty esa vfHkxeu djrk gS
rFkk fd’kksj (Juvenile) voLFkk esa vkus ij okil LoPN ty esa vk tkrk gSA

igpku ds y{k.k (Identifying features)& LoPN ty (eSØksczSfd;e
lewg) ,oa [kkjs ty (ihuhM lewg) ds >haxksa dks cM+h vklkuh ls igpkuk tk
ldrk gSA ihuhM lewg (Penaeid group) ds >haxksa ds mnj [k.Mksa ds Iywjk
(Pleura) Nr dh Vkbyksa dh ltkoV dh rjg fu;fer gksrh gaS] tcfd
eSØksczSfd;e lewg (Macrobrachium group) esa nwljs mnj [k.M dk Iywjk igys
rFkk rhljs [k.Mksa ij p<+k gqvk gksrk gSA

Ekgk>haxk dk ’kjhj yEck] vuqizLFk dkV esa xksy rFkk jax /kqlj&uhyk
gksrk gSA uj >haaxk dh vf/kdre yEckbZ 320 feyhehVj rFkk eknkvksa dh
vf/kdre yEckbZ 250 feyhehVj gksrh gSA flj dk fgLlk iwjh yEckbZ dk izk;%
vk/kk gksrk gS rFkk jkWLVªe (Rostrum,) ofØr (Curved) gksrk gS ftlds Åijh
rFkk fupys Hkkxksa esa nk¡rksa dh la[;k Øe’k% 11 ls 14 rFkk 8 ls 14 gksrh gSA
fd’kksj >haxs (Juvenile Prawn) ds dSjkisl (Carapace) ds ik’oZ Hkkx ij dbZ
{kSfrt dkyh ifÍ;k¡ (Horizontal black bands) ik;h tkrh gSa tks o;Ld cuus
ij foyqIr gks tkrh gaSA iSjksa dk nwljk tksM+k fpeVsnkj (Chelate) gksrk gaSA ;g
iSj eknk dh vis{kk uj esa dkQh cM+k gksrk gSA uj esa tuu fNnz ik¡pos iSj dh
dkWDlk (Coxa) ij rFkk eknk esa rhljs iSj dh dkWDlk ij fLFkr gksrk gSA
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WALKING
LEGS

SECOND CHELATE LEG

UROPOD TELSON

PLEPOD

SECOND ABDOMINAL PLEURA
OVERLPPING THE FIRST AND

THIRD

ABDOMEN

COMPOUND EYE

CEPHALOTHORAX

ROSTRUM

ANTENNA

fp= Ø- 4-1% External features of Macrobrachium rusenbergil

vkgkj LoHkko (Feeding habits)& egk>haxk lokZgkjh (Omnivorus)
LoHkko dk gksrk gSA ;g NksVs&NksVs tyh; —fe;ksa (Worms)] dhVksa (Insects)]
eksyLd (Molluscs)] ØLVsf’k;u (Crustaceans)] eNyh ,oa vU; thoksa ds
vo’ks"kksa (Offals) ’kSokyksa (Algae)] tyh; ikS/kkss a dh eqyk;e ifRr;ksa ,oa ruksa dk
Hk{k.k djrk gSA

thoupØ (Life cycle)& eSØksczsfd;e jkstsUcxkZbZ 5&6 eghus dh mez ls
gh iztuu ds fy, l{ke gks tkrk gSA ;g iwjs o"kZ iztuu djrk gS ysfdu o"kkZ
_rq ds izkjEHk esa gh iztuu dh iz[kjrk ns[kus esa vkrh gSA eSFkqu dh fØ;k dM+s
dop okys ifjiDo uj ,oa fueksZpu (Moulting) ds rqjUr ckn dh eknk ds chp
LoPN ty ds {ks= esa lEiUu gksrh gSA bl izfØ;k esa uj vius ’kqØk.kqvksa
(Sperms) dks eknk ds f’kjko{k (cephalothorax) esa fLFkr tuu fNnz ds fudV
tek dj nsrk gSa rkfd v.Mksa ds fudyrs gh mudk fu"kspu (fertilization) gks
tk;sA fu"ksfpr v.Ms mnj [k.Mksa dh Iywjy IysV (Pleural Plate) ds uhps dh
rjQ c<+k tkus ls cus v.M d{k (Brood chamber) esa LFkkukUrfjr dj fn;s
tkrs gSA fu"kspu ds ckn uj mlh LFkku ij jg tkrk gS tcfd eknk,¡ cPps
tuus ds fy, vuqizokfgr gksdj [kkjs {ks=ksa esa igq¡p tkrh gSA

izR;sd eknk 5]000 ls 30]000 v.Ms mRiUu djrh gSA nwljs ’kCnksa esa] NksVh
eknk (8-10 gm) 500 ls 600 v.Ms vkSj cM+h eknk (60gm) 300 ls 400 v.Ms
mRiUu djrh gSA izkjaEHk esa v.Mksa dk jax pedkyk ukjaxh gksrk gS tks mRrjksRrj
Hkwjk gksrk tkrk gSA blds ckn budk jax /kwlj (Grey) vkSj vUrr% gSfpax ls
igys xgjk /kwlj gks tkrk gSA eknk 15 ls 25 fnuksa rd bu v.Mksa dks v.M
d{k esa j[krh gSA gSfpax ds ckn f’k’kq >haxksa (ykoksZa) dks ikuh esa vktkn dj
fn;k tkrk gSA ykosZ Iyodh (Plantonic) gksrs gS rFkk budk fodkl [kkjs ikuh
(14  2 ppt) esa gksrk gSA rkieku ds vuq:i 3 ls 6 g¶rs esa 11 fuekZpu
(Moulting) djds ;s ykoksZ iksLVykokZ (Postlarvae) esa cny tkrs gSaA ;s
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iksLVykokZ rythoh gksrs gSa vkSj fjaxh (Crawling) iz—fr ds gksrs gSA ,d ;k nks
lIrkg ds vUnj ;s LoPN ty esa ykSV tkrs gaS rFkk o;Ld esa cny tkrs gSA

lkj.kh Ø- 4-2% Ekgk>haxk ds ykoksZa dh fofHkUu voLFkk,¡

voLFkk mez (fnu) Lkkbt
(fe- eh-)

Yk{k.k

I 1&2 2.0-2.1 fLFkj vk¡[ksa

II 3&5 2.2-2.4 MaMh;qDr vk¡[ks

III 6&8 2.5-2.7 ;wjksiksM fodflr

IV 8&13 2.8-3.1 jksLVªe ds Åijh Hkkx ij nks nk¡r

V 12&19 3.8-3.4 VsYlu yEck vkSj l¡djk

VI 15&24 3.5-3.6 fIy;ksiksM dh dfy;k¡ fodflr

VII 22&26 3.9-4.5 fIy;ksiksM ckbjSel vkSj uaxk

VIII 24&28 4.5-4.8 fIy;ksiksM lhVh;qDr

IX 26&30 4.6-4.9 fIy;ksiksM ds ,.MksiksM b.Vjuh;qDr

X 29&33 4.8-5.0 jksLVªe ds Åijh Hkkx esa 3&5 nk¡r

XI 32&35 4.9-5.2 jksLVªe ds Åijh Hkkx ds vk/ks fgLls esa
nk¡r

iksLVykokZ 34&51 5.3-6.0 jksLVªe ds Åijh rFkk fupys Hkkx esa
nk¡rksa dk fodkl

Ek̀nq tyh; >haxk lao/kZUk ds fy, fuEufyf[kr izkoLFkkvksa ij fo’ks"k /;ku
fn;k tkrk gS&

Ckht (Seed)& cht izkIr djus ds nks rjhds gS&

1- gSpjh voLFkk& blesa ijRijkaxr <ax ls izk—frd lzksrksa ls cht ,d=
djuk gSA bl rjhds ls f’k’kq >haxksa dks ufn;ksa ds LoPN ty ds Tokjh; {ks=ksa
(tidal meas) ls ,d= fd;k tkrk gSA nwljk rjhdk gSpjh (Hatchery) esa cht
rS;kj djus dh vk/kqfud rduhd gSA p¡wfd iz—fr esa cht ,d=hdj.k esa
vfuf’prrk,¡ gksrh gSa bflfy, cht mRiknu ds fy, gSpjh LFkku Js;Ldj gksrk
gSA

gSpjh ,d ,slk LFky gksrk gS tgk¡ ifjiDo vFkok xHkZorh (Berried)
>haxks dks iztuu ds fy;s izfjr fd;k tkrk gS RkFkk ykoksZ dks ikydj laxzg.k ds
fy, iksLVykoksZ esa ifjofrZr djk;k tkrk gSA
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LARVAL STAGES
(I TO XI)

HATCHING

FRESHWATER
PHASE

HARD SHELLED MALE

SOFT FEMALE

POST LARVAE

BRACKISH
WATER PHASE

BERRIED

fp= Ø- 4-2% Line diagram of Macrobrachium rosenbergii life cycle

fu"kspu ,oa v.Mtuu dh nf̀"V ls fofHkUu vkdkj ds v.Mtuu gkStksaa
(Tanks) dks rS;kj fd;k tkrk gSA 10 tksM+h >haxksa ds fy, 200 × 100 × 40
cm okys gkSt rFkk 24 tksM+h >haxksa ds fy;s 300 × 150 × 40 cm

BERRIED FEMALE WITH
FERTILIZED EGGS

FEMALE WITH FULLY
DEVELOPED EGGS

FIRST LARVAL STAGE

BRACKISH
WATER PHASE

FRESHWATER
PHASE

MALE AND FEMALE

POST-LARVA

VII LARVAL
STAGE

fp= Ø- 4-3% Life-cycle of Macrobrachium rosenbergii

300 × 150 × 40cm okys gkSt mi;qDr gksrs gaSA bu gkStksa dh LoPNrk ,oa ok;q
ds vknku&iznku dh i;kZIr O;oLFkk gksuh pkfg,A tc v.Mksa dk jax /kwlj gksus
yxrk gS rc izR;sd eknk dks vyx&vyx gSfpax VSadksa esa LFkkukUrfjr dj fn;k
tkrk gSA

gkStksa esa 4&5 ppt [kkjsiu dk djhc 100 yhVj ty j[kk tkrk gSA gSafpax
gksrs gh ykoksZ dks fj;fjax gkStksa (rearing tanks) esa j[kk tkrk gSA bu
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VSadksa@gkStksa esa ty leku [kkjsiu dk gksrk gSA vc /khjs&/khjs ty dk [kkjkiu
c<+kdj 14  2 ppt dj fn;k tkrk gS rFkk ykoksZa dh lHkh 11 voLFkkvksa dks
blh [kkjsiu esa ikyk tkrk gSA ykokZ fj;fjax gkStksa dks <d dj j[kuk pkfg,
rkfd lw;Z dh lh/kh fdj.kksa ls bUgsa cpk;k tk ldsA ty nwf"kr u gks blds
fy, gkStksa dh ryh ij cps gq, Hkkstu ,oa ykoksZa ds mRltZu vkfn ds QyLo:i
mRiUu eyosa dh le;&le; ij lkbQu }kjk lQkbZ dh tkrh gSA
vko’;drkuqlkj leku [kkjsiu ,oa rkieku okys ty ls VSdksa ds ty dks
vkaf’kd rkSj ij cnyuk Hkh t:jh gksrk gSA

gSfpax ds izFke 24 ?k.Vs rd ykokZ vius ihrd (yolk) ds lgkjs thrs gSa
bflfy, bl nkSjku bUgsa ckgj ls Hkkstu nsus dh vko’;drk ugha gksrh gSA nwljs
fnu ls ykokZ dks fu/kkZfjr Hkkstu fn;k tkrk gSA

lkj.kh Ø- 4-3% Ekgk>haxk ds ykokZ dks Hkkstu nsus dk fu/kkZfjr lkj.kh

ykoksaZ dh vk;q
(fnu)

voLFkk

Hkkstu ds fofHkUu ?kVd vkSj mudh ek=k

v.Ms dk dLVMZ
Ekks;uk (Moina)
vkSj vkVhZfe;k
(Artemia)

2&5 I–II 1 xzke@1000 ykokZ 1&3 ykokZ

6&15 III–V 2 xzke@1000 ykokZ 4&6 ykokZ

16&20 VI–XI 3 xzke@1000 ykokZ 10&20 ykokZ

FkkbZyS.M esa ykoksZ dks lw[ks gq, dqDdqV ’kkod jDr (Chicken blood) dk
ikmMj Hkkstu ds :i esa fn;k tkrk gSA gokbZ (vesfjdk) esa egk>haxk ds ykoksZa
dks ikniIyod (Phytoplanktons) f[kyk, tkrs gSA

ykoksZ dks —f=e Hkkstu nsus ij lQkbZ dk fo’ks"k /;ku j[kuk pkfg,A cps
gq, Hkkstu ds d.kksa ,oa ey inkFkksZ a dks izfrfnu nks ckj gVkus dh O;oLFkk gksuh
pkfg,A dHkh&dHkh vf/kd Hkkstu [kk ysus ls vFkok xUnxh ls ykoksZa esa dodksa
dk vlk/; laØe.k gks tkrk gSA ,sls laØfer ykoksZa ds miaxksa ds vk/kkj rFkk
i¡qN ij lQsn /kCcs iM+ tkrs gSA laØfer ykoksZa dks rqjUr fudkydj u"V dj
nsuk pkfg, vkSj ;fn laØfer ykoksZ dh la[;k vf/kd gS rks lHkh ykoksZ a dks
lekIr dj nsuk pkfg,A

ykokZ yxHkx 35 ls 40 fnuksa esa dk;kUrfjr (Metamorphosis) gksdj
iksLVyokZ (Postlarva) dh voLFkk esa ifjofrZr gks tkrk gSA bl voLFkk esa
budh :ijs[kk uUgsa o;Ld >haxksa tSlh gksrh gS rFkk ;s iw.kZr;k furythoh
(Benthic) gksrh gSA

2- ulZjh voLFkk (Nursery Phase)& ulZjh voLFkk okLro esa gSpjh ,oa
lao/kZu rkykc ds chp dh ,d dM+h gSA bl pj.k esa gSpjh esa rS;kj fd;s x;s
iksLVykoksZa (1 lseh ds NksVs cht) dks ikydj cky voLFkk (Juvenile stage)
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(2&3 lseh) esa fodflr djk;k tkrk gSA ulZjh ds :i esa 50 ls 200 oxZehVj
{ks=Qy ds feÍh ds rkykcksa] lhes.V ds gkStksa (cisterns)] Qkbcj Xykl ds VSadksa
dk mi;ksx fd;k tkrk gSA

ulZjh esa j[kus ls igys iksLVykoksZ dks 2&3 fnu rd de [kkjsiu okys
ty esa mRrjksRrj j[krs gq, LoPN ty ds fy;s iw.kZ:i ls vuqdwfyr
(Acclimatise) dj fy;k tkrk gSA ulZfj;ksa esa ikLVykoksZa dks 2]000 ls 3000
izfr oxZehVj dh nj ls laxzfgr djrs gaSA ikLVykoksZa esa bl voLFkk esa fdlh
vk/kkj ij fpids jgus dh vknr gksrh gS vr% vf/kd&ls&vf/kd vk/kkj miyC/k
djkus ds fy;s ulZfj;ksa esa ikWyhfFku ds Qhrs j[k fn;s tkrs gSA Hkkstu ds :i esa
iksLVykoksZa dks ek;uk (Moina)] dk;jksukel (Chironomus)] ykokZ] dsapqvksa ds
VqdM+s] lhih (Mussel) dk ek¡l] NksVh >haxh (Acetes)] /kku dh pksdj (Rice
bran) rFkk ew¡xQyh dh [kyh (oil cake) ls rS;kj dh xbZ xqfVdk (pellets) nh
tkrh gSA izR;sd iksLVykokZ dks 10&15 eks;uk rFkk ’ks"k Hkkstu iksLVykoksZ ds
dqy Hkkj ds 10 izfr’kr dh nj ls fn;k tkrk gS] izfrfnu 3&4 ckj Hkkstu nsrs
gaSA chtksa dh mRrjthfork (survival) izcU/k dkS’ky ds vuq:i 30&90 izfr’kr
rd gksrs gSA

4-5 lao/kZUk izkS|ksfxdh (Culture Technology)

>haxksa ds lao/kZu rFkk [ksrh ds fy, fuEufyf[kr dkjdksa dk fo’ks"k /;ku j[kuk
pkfg,&

1- LFkku p;u (Site Selection)& LFkku p;u ds le; eq[;r% LFkyk—fr
(Topography) ènk ds izdkj] LoPN ty dk lzksr] vkokxeu dh lqfo/kk
vkfn ckrksa dk /;ku j[kuk pkfg,A feÍh esa ty vojks/ku dh {kerk
vf/kd gksuh pkfg,A LoPN ty ds >haxksa ds lao/kZu ds fy;s lcls
mi;qDr ènk foU;kl (soil texture), cyqbZ nqeV (sandy loam),
cyqbZ&efV;kj nqeV (sandy-clay loam)] xkn efV;kj (silt-clay) ;k
xkn&efV;kj nqeV (silt-clay loam) gksrh gSA

2- rkykc (Pond)& LoPN ty ds >haxksa ds lao/kZu ds fy, fofHkUu vkdkj]
vk—fr ,oa xgjkbZ ds rkykcksa dk mi;ksx fd;k tkrk gSA 0-2&1-0
gsDVs;j {ks=Qy okyk rkykc bl dk;Z ds fy;s loZFkk vuqdwy gksrk gSA
ènk vijnu (Soil erosion) jksdus ds fy, rkykc ij ck¡/k cukus
pkfg,A rkykc ds fNNys fljs ij tykxeu ds fy, rFkk foifjr xgjkbZ
okys fljs ij ty fuxZeu ds fy, i;kZIr O;oLFkk gksuh pkfg,A

3- ty (Water)& ty dh vkiwfrZ ,oa xq.koRrk >haxk lao/kZu ds lcls
egRoiw.kZ igyw gaSA lao/kZu ds fy, rkykc ds ty ds fofHkUu HkkSfrd ,oa
jklk;fud xq.k fuEu izdkj gksus pkfg,&
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rkieku % 18&34˚C
dBksjrk (CaCO3) % 40&150 ppm

Ikkjnf’kZrk % 40 lseh yxHkx

pH % 7-0&8-5

?kqfyr vkWfDltu % 5&8 ppm

Yko.krk % 0-25&0-75 ppm

dSfY’k;e % 150 ppm ls de

QkWLQksjl % 1 ppm ls de

ukbVsªV % 1 ppm ls de

4- okru (Aeration)& lkekU;r;k LoPN ty ds >haxksa ds rkykcksa esa
okru dh dksbZ LFkk;h O;OLFkk ugha dh tkrh ijUrq ty esa ygjsa iSnk
djds ?kqfyr vkWDlhtu esa of̀) dh tkrh gSA blds fy, rkykc ds ty
dh lrg ds Åij ls ty dks NksM+k tkrk gS ty dks fujUrj cnyrs
jgus ls Hkh ?kqfyr vkWDlhtu dh ek=k ,oa xq.koRrk dks ,d leku cuk;s
j[kk tk ldrk gSA

4-5-1 >haxk lao/kZu gsrq rkykc izcU/ku (Pond Management
for Prawn Culture)

Rkkykc dks rS;kj djrs le; lcls igys iqjkus rkykc ls >haxs rFkk ty
fudkydj mUgsa lw[kus fn;k tkrk gSA fQj dhpM+@feÍh fudkydj ck¡/kksa ij
Mkyh tkrh gSA rkykc lw[kus rd blesa gy tksrdj feÍh dks myV iqyV fn;k
tkrk gS (Tilting)A blds ckn blesa pwus dk ikmMj 200 ls 500 fdyksxzke izfr
gsDV;j dh nj ls feyk;k tkrk gS rkfd vupkgs dhV ;k vU; tho&tUrq
lekIr gks tk;sa ,oa ty dk pH 8 ds fudV cuk jgsA pwuk feykus ds dqN fnu
ckn rkykc esa ty Hkj fn;k tkrk gSA vc vPNs moZjd vkSj [kkn dk p;u
djds budk feJ.k ;k ?kksy rkykc esa Mkyk tkrk gSA

>haxk laxzg.k (Stocking of Prawn)

pwuk ,oa [kkn feykus ds djhc iUnzg fnu ckn rkykc esa chtksa (seeds)
dk laxzg.k fd;k tkrk gSA lkekU;r;k 3&4 g¶rs mez ds iksLVykoksZa dk laxzg.k
fd;k tkrk gSA chtkasa ds ifjogu ds fy, ikWfyfFku ds FkSyksa dk mi;ksx fd;k
tkrk gSA >haxksa ds bu chtksa dks rkykc ds ty ds rki ,oa pH ij vuqdqfyr
djus ds fy, igys 15 ls 20 feuV rd ikWfyfFku ds FkSyksa dks rkykc esa rSjkrs
gSa mlds ckn FkSyksa ds iksLVykoksZ dks rkykc esa NksM+rs gSA laxzg.k djus ds fy,
22&24˚ C dk rki mi;qDr gksrk gSA 20˚C ls de rki ij laxzg.k ugha fd;k
tkrk gSA rkykc esa 40]000 ± 10]000 izfr gsDVs;j dh nj ls chtksa dk laxzg.k
fd;k tkrk gSA
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>haxk dk vkgkj (Feed of Prawn)

>haxs fnu ds le; fNius okys LFkkuksa esa vkjke djrs gSa vkSj jkr ds le;
lfØ;rk ls Hkkstu djrs gSA gkykafd rkykc esa tSfod pØ }kjk mRikfnr Hkkstu
miyC/k jgrk gS fQj Hkh rst o/kZu ds fy;s lafpr >haxksa dks vyx ls Hkkstu
nsus dh vko’;drk gksrh gSA blds fy;s laiwjd Hkkstu ds :i esa pkoy ds
VwdMs] [kqyh] dlkok (Tapioca) dh tM+] NksVh >haxh (Acetes)] ?kksa?kk (Snail)]
lhih (Mussel)] >haxk vkSj eNfy;ksa ds vo’ks"k vkfn fn;s tkrs gSA rkykc esa
Hkkstu fdruk Mkyk tk;s mldk irk djus ds fy;s >haxksa dh la[;k rFkk mudk
otu tkuuk vko’;d gksrk gSA Hkkstu dh ek=k izR;sd iUnzg fnu esa ,d ckj
>hxksa ds otu vkSj thfor >haxksa dh la[;k dk vuqeku yxkdj c<+k;h tkrh
gSA Hkkstu dh ek=k dqy Hkkj dh 10&20 izfr’kr dh nj ls lqfuf’pr dh tkrh
gSA Hkkstu fnu esa ,d ;k nks ckj fn;k tkrk gSA Hkkstu dks feÍh ds cus [kqys
dVksjksa (Troughs) ;k IykfLVd dh Vªs esa fn;k tkrk gSA ;s crZu rkykc esa
fdukjs&fdukjs ikuh dh rg esa j[ks tkrs gSA bl izdkj >haxksa dh of̀)&nj
ns[kus dk dk;Z lgt gks tkrk gSA LoHk{k.k (Cannibalism) ls cpko ds fy,
>haxksa dks dHkh Hkw[kk ugha jgus fn;k tkrk gSA

vkerkSj ij >haxksa dks fn;s tkus okys vkgkj ls >haxksa dk Hkkj c<+rk gSA
dPpk vkgkj (raw feed) nsus ij [kk| ifjorZu vuqikr (Food conversion
ratio) 1%7&8 gksrk gS vkSj la;qDr lw[kk vkgkj (dry feed) nsus ij ;g vuqikr
1%2&3 gksrk gSA vkB eghus ls vf/kd gks tkus ij [kk| ifjorZu vuqikr de gks
tkrk gSA

>haxk dk Qly laxzg.k (Harvesting of Prawn)

Qly izkfIRk ds le; dk fu/kkZj.k >haxks dh of̀) &nj RkFkk fcØh ;ksX;
vkdkj ds vk/kkj ij fd;k tkrk gSA cM+s vkdkj ds >haxksa dks idM+us ds fy;s
4&5 lseh es’k (mesh) okys MSªx tky (Drag Net) dk mi;ksx fd;k tkrk gSA
>hxksa dks idM+us ds fy, ,d nwljh fof/k Hkh gS ftlds vUrxZr rkykc esa
igys ,d N¡Vk tky (Cast net) Qsaddj >haxs bdÎk fd;s tkrs gS fQj ’ks"k cps
>haxksa dks rkykc dk ty fudkyus ds i’pkr dhpM+ ls pquk tkrk gSA bl dk;Z
esa izfr gsDVs;j yxHkx 20 ?k.Vs dk le; yxrk gSA

>haxs ds laxzg.k gsrq lqcg dk le; loksZRre gksrk gS D;ksafd bl le;
rkieku de gksrk gS rFkk bl le; fudkys x;s >haxs tYnh [kjkc ugha gksrsA
>haxksa dks ?kwi esa ugha j[kuk pkfg, rFkk idM+us ds rqjUr ckn laj{k.k dh izfØ;k
iw.kZ djuh pkfg,A
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4-6 >haxk eRL;u (Prawn Fishing)

buesa ls dqN dsoy eNfy;ksa dks idM+us ds fy,] dqN dsoy >haxksa dks idM+us
ds fy, rFkk dqN >haxksa] egk>haxksa (Lobsters) rFkk dsasdM+ksa (Crabs) dks idM+us
ds fUkEu lalk/ku mi;ksx esa yk;s tkrs gaSA

4-6-1 ty;ku (Crafts)

ty;ku dk iz;ksx eNqvkjksa ,oa laHkkjksa dks ykusa&ys tkus rFkk cM+s&cM+s tkyksas ds
lapkyu gsrq fd;k tkrk gSA blds vUrxZr csM+ks (Rafts)] Mksafx;ksa (Canoes)]
lk/kkj.k ,oa ;U=lfTtr ukoksa (Boats) rFkk tyiksarksa (Ships) dks lfEefyr
fd;k x;k gS&

1- csM+s (Rafts)& csM+s lokZf/kd lk/kkj.k ,oa iqjkru eRL;u UkkS;ku gS
ftudk iz;ksx vUrnsZ’kh; ty esa eRL;u gsrq fd;k tkrk gSA ;s yÎksa
(Logs) ;k iVjksa (Planks) tSls mRIykod oLrqvksa dks tksMdj cuk;s
x;s IysVQkeZ ds leku gksrs gaSA Hkkjr esa mi;ksx esaa yk;s tkus okys
lokZf/kd iqjkru csM+s dks dSVkekju (Catamaran) ds uke ls tkuk tkrk
gSA dSVkekju ’kCn dh mRifRr rfey ’kCn dÍw ekje (Kattu maram
(Kattu = ck¡/kuk] maram = ydM+h) ls gqbZ gSA dSVkekju vusd ydM+h
ds yÍksa dks ck¡/kdj rS;kj fd;k tkrk gS ftuds vxz fljksa dks dkVdj
frjNk (Slanting) dj fn;k tkrk gS tks ty dks dkVus esa lgk;d
gksrk gSA nf{k.k Hkkjr ,oa fcgkj ds dqN Hkkxksa esa feÍh ds crZuksa ls cus
csM+s dk mi;ksx fd;k tkrk gS ftls pÍh (Chatty) dgrs gSaA pÍh eas
rhu& rhu feÍh ds ?kMksa dh rhu drkjsa gksrh gaSA izR;sd drkj ds ?kMksa
ds eq[k ds nksuksa vksj ck¡lksa dks ck¡/kdj IysVQkesZ rS;kj fd;k tkrk gS
rFkk ?kMksa ds eq[k dks cUn dj fn;k tkrk gSA

LOSS RIGGED
TOGETHER

STERN

fp= Ø- 4-4% A Raft
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2- Mksaxh (Canoe)& NksVh ,oa [kqyh ukoksa dks Mksaxh dgrs gSaA budk
mi;ksx ufn;ksa] ,LPkqvjh rFkk rVorhZ fNNys leqnz esa fd;k tkrk gS ;s
lkekU;r;k 3-5 × 14 ehVj dh gksrh gSa vkSj irokjksa }kjk pykbZ tkrh
gaSA bUgsa okUph (Vanchi)] Fkksuh (Thoni) rFkk gksMh (Hodi) vkfn ukeksa
ls tkuk tkrk gSA Mksafx;ksa dk fuekZ.k ,d gh yÎs dks chp esa dkVdj Hkh
fd;k tkrk gSA bl izdkj ls cuh Mksaxh dks Mksaxk (Donga) ;k
Mx&vkmV Mksaxh (Dug-out Canoe) Hkh dgrs gaSA bu Mksafx;ksa dk
mi;ksx dkfB;kokM+] dsjy] dksad.k rFkk rfeyukMq esa eRL;u gsrq fd;k
tkrk gSA

HOLLOWED OUT PORTION
OF STEM

fp= Ø- 4-5% A dugout canoe

cM+h ukoksa dk fuekZ.k iVjksa (Planks) ls fd;k tkrk gS rFkk budk vkeki
18 x 3 ehVj rd gksrk gSA budk mi;ksx Dykse&tky (Gill net) rFkk
egktky (Drag net) ds ifjpkyu gsrq fd;k tkrk gSA

fp= Ø- 4-6% Masula boat

cM+ha Ukkosa vusd izdkj dh gksrh gS ftUgas fofHkUu LFkkuh; ukeksa ls tkuk
tkrk gSA eSlqyk (Masula) ukosa iÍh ,oa <k¡pk (Ribs and frame) jfgr gksrh gS
rFkk buesa iVjksa dks jfLl;ksa dh lgk;rk ls flyk tkrk gSA budh ydM+h
pkSMkbZ 2-5 ehVj rFkk xgjkbZ 1-25 ehVj gksrh gSA blh izdkj iÎh ,oa <k¡ps ij
iVjksa dks dhy dh lgk;rk ls Bksad dj cukbZ xbZ uko dk uko (Nava) ds
uke ls tkuk tkrk gSA

Hkkjr esa lcls igys eksVj;qDr ukoksa dk iz;ksx egkjk"Vª esa izkjEHk
gqvkA ,d vksj tgk¡ xSj&;U= lfTtr (Non-mechanised) ukoksa ls 5&20 ehVj
dh xgjkbZ rd gh eRL;u dk;Z fd;k tk ldrk gS ogha nwljh vkssj eksVj;qDr
bu ukoksa ls 40 ehVj dh xgjkbZ rd >haxk idM+us dk dk;Z fd;k tkrk gSA bu
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ukoksa ij 8 ls 10 eNqvkjs dk;Z djrs gSaA bu eksVj;qDr ukoksa ds dkj.k cgqr
de le; esa gh eRL;u {ks= esa tkdj rV ij okil ykSVuk lEHko gks
ldkA ,slh gh dqN eksVj;qDr ukoksa ds uke gS& lRiFkh (Satpathi)] eNqok
(Machua), ukSd (Nauk) vkfnA

SPACE FOR ENGINE
SPACE FOR HAULED

FISHES
SPACE FOR

KEEPING NETS

GUNWALE

KEEL

BOWSTERN

fp= Ø 4-7% A Mechanises Satpathi boat

4- tyiksr (Ships)& vktdy eRL;u ds fy, tyiksrksa dk iz;ksx fd;k
tkrk gS ftUgsa VªkWyj (Trawler) dgrs gS ;s rduhdh :i ls vfr
fodflr gksrs gSA mPp {kerk okys batu ds lkFk bu VªkWyjksa esa
okrkuqdwfyr dejs] iz;ksx’kkyk,¡ rFkk vU; izdkj dh lqfo/kk,¡ miyC/k
gksrh gaSA blds vfrfjDr ;s izfr/ofud xEHkhjekid (Ecosounders)]
iz’khrd] jkMkj] jsfM+;ks] VsyhQksu tSls midj.kksa ls lqlfTtr gksrs gSaA
vk/kqfud le; esa bu VªkWyjksa ds fuekZ.k esa ydM+h ,oa LVhy ds LFkku ij
Qkbcj Xykl (Fibre glass) dk iz;ksx fd;k tk jgk gSA

4-6-2 eRL; laHkkj (Fishing Gears)

eRL;u esa >haxksa dks idM+us ds fy, iz;ksx es yk;h tkus okyh ;qfDr;ksa
(Devices) dks eRL;u laHkkj ;k lkt &lkeku dgrs gaSA >haxk lkekU;r;k ryh
esa jguk ilUn djrs gaS vkSj vius fIyvksikWM~l (Pleopods) dh lgk;rk ls
rSjdj viuh fLFkfr cnyrs jgrs gaSA buds vkgkj] LoHkko] izolu] iztuu vkfn
ds vuq:i budks idM+us ds fy, fofHkUu ;qfDr;ksa dk fuekZ.k fd;k tkrk gSA
bu ;qfDr;ksa esa izeq[k gaS& tky (Nets) rFkk foik’k (Traps)–

1- tky (Nets)& lkekU;r;k tky dikl (Cotton)] lu (hemi)] ukbykWu
(nylon) ;k buds feJ.k ls cuk;s tkrs gSaA fuEu izdkj ds tkyksa dk
mi;ksx >haxk idM+us ds fy, fd;k tkrk gS&

(i) cSfj;j tky (Barrier nets)& ;s nhokj dh rjg ds tky gksrs gSa
tks rVksa ij ck¡l ds M.Mksa dh lgk;rk ls yxk;s tkrs gSA xqtjkr
esa bUgsa iÍhtky (Patti net)] vkU/kizns’k esa ewydkBh tky
(Moolakathi net)] caxky esa pkjiBk tky (Charpata net) rFkk
rfeyukMq esa dksaMkoykbZ (Kondavalai) dgrs gSaA

(ii) ukSdk dksuk&tky (Boat seines) & ;s cM+s vkdkj ds tky gksrs
gSa ftldk ik'p fljk frdksus FkSys dh rjg dk gksrk gS rFkk eq[k
ds vkxs nksuksa rjQ ia[k leku QSyk jgrk gSA e/; ds Hkkx ij
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dbZ NYys yxs jgrs gaS ftuds chp esa fHkUu vkdkj ds tky&fNnzk
(Mesh) okyk tky yxk gksrk gSA bUgsa if’peh rV ij lqYrku
tky (Sultan net)] vksfM’kk esa bjxoh tky (Ergavi net) vkU/kz
izns’k es bjsxk tky (Erega net) rFkk rfeyukMq esa FkqjhoykbZ
(Thurivalai) ds uke ls tkuk tkrk gSA bl izdkj ds tky xgjs
ty esa >haxk idM+us ds dke vkrs gSaA

fp= Ø- 4-8% Ergavi net

(iii) rhj dksuk &tky (Shore sceines) & bl izdkj ds tky leqnz
ds fdukjs fNNys ty esa >haxksa dks idM+us ds dke vkrs gaSA bUgsa
dksad.k esa jEikuh tky (Rampani net)] vkU/kz izns’k esa
vyhohokyk (Alivivala)] dsjy esa dkEckokyk (kambavala) rFkk
rfeyukMq ea isfj;koykbZ (Periavalai) ds uke ls tkuk tkrk gSA

fp= Ø- 4-9% Rampani Net

(iv) egktky (Drag nets)& ;s tky uko ls ck¡/k fn;s tkrs gSa vkSj
tSls&tSls uko c<+rh tkrh gS tky Hkh ty esa f[kaprk pyk tkrk
gSA xqtjkr esa ;g csjhokyk (Barivala)] vkU/kz izns’k esa iDdk
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fp= Ø- 4-10% A Drag net

nsowokyk (Pakka devuvala )] dsjy esa dks#okyk (Koruvala) rFkk
rfeyukMq esa dksaMkoykbZ (Kondavlai) ds uke ls gh tkuk tkrk
gSA

(v) izokgh tky (Drift nets) & bl izdkj ds tky ty dh lrg
ls uhps QSyk;s tkrs gaS vkSj fQj Åij dh rjQ [khapdj mBk
fy;s tkrs gaSA vkU/kz izns’k esa dsykokyk (kelavala) rFkk dsjy esa
dUFkkokyk (Kanthavala) ds uke ls bUgsa iqdkjk tkrk gSA

(vi) ik’k ty (Cast nets)& bl izdkj ds tky dk iz;ksx ,d gh
O;fDr }kjk fd;k tkrk gSA bls egkjk"Vª esa iSx tky (Pag net)]
mM+hlk esa dsQk tky (Kepha net) rFkk caxky esa dsiyk tky
(Kepla net) ds :i es tkuk tkrk gSA

2- foik’k (Traps)& foik’k >haxksa rFkk eNfy;ksa dks idM+us dh
izkphu ;qfDr;ksa eas ls ,d gSA ns’k ds fofHkUu Hkkxksa esa fofHkUu izdkj
dh ;qfDr;ksa dk mi;ksx fd;k tkrk gSA budk iz;ksx tUrq dks ?ksjus
vFkok Qk¡lus gsrq fd;k tkrk gSA dqN foik’kksa esa tUrq dks vkdf"kZr
djus gsrq pkjs (Bait) dk mi;ksx fd;k tkrk gSA mnkgj.k ds fy, ;gk¡
nks foik’kksa dk o.kZu fd;k tk jgk gS&

(i) vksÍy (ottal)& vksV~Vy (Ottal) uked ekuo ifjpkfyr foik’k
dk iz;ksx dsjy esa >haxk idM+us ds fy, fd;k tkrk gSA ;g ,d
Vksdjhuqek (Basket like) foik’k gS tks ydM+h dh iryh
ifÍ;ksa ;k csar dks jfLl;ksa dh lgk;rk ls ck¡/kdj cuk;k tkrk gS
vkSj nksuksa fljksa ij [kqyk jgrk gSA Åij okyk eq[k l¡djk 15
lseh- O;kl dk rFkk uhps okyk eq[k cM+k yxHkx 50 lseh- O;kl
dk gksrk gS rFkk bldh Å¡pkbZ 50&60 lseh- gksrh gSA pkSM+s okys
fljs ij ifÍ;ksa ds fljs uqdhys gksrs gSa ftudh lgk;rk ls ;g
dhpM+ esa vklkuh ls /k¡l tkrk gSA bl izdkj bUgsa ty esa Mqcksdj
>haxksa ds Åij j[k fn;k tkrk gS rFkk Åijh eq[k ls gkFk Mkydj
>haxksa dks ckgj fudky ysrs gSA
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fp= Ø- 4-11% Ottal

>haxksa dks vkdf"kZr djus ds fy, pkjs dk mi;ksx djrs gSA pkjs
gsrq idk;h gqbZ tM+k vFkok eNyh ;k pwtksa dh vk¡r ds VqdM+ksa dk
iz;ksx fd;k tkrk gaSA pkjs dks ,d ydM+h esa Qlk dj ty esa
/k¡lk nsrs gaSA tSls gh >haxs vkdf"kZr gksdj pkjs dks idM+rs gSa
ydM+h fgyus yxrh gSA mlh le; foik’k dks Åij ls ty esa
Mqcksdj >haxksa dks cUn dj ysrs gSa rFkk Åijh eq[k ls gkFk
Mkydj ckgj fudky ysrs gaSA mi;qZDr of.kZr foik’k dks vksfM+'kk
esa iksyqgk (Poluha)] fcgkj esa eqNw (Muchu)] caxky es iksyks
(Polo)] e/; izns’k esa Nkik (Chhapa) uke ls tkuk tkrk gSA

(ii) cktk (Baja)& ;g Hkh ,d izdkj dk foik’k gS ftls ufn;ksa rFkk
>hayksa esa fof’k"V izdkj ls& >haxksa dks idMus ds dke vkrk gSA

(A)
(B)

fp= Ø- 4-12% A Baja trap (A) and its longitudinal value (B)
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4-7 >haxksa dk ifjj{k.k rFkk izlaLdj.k (Preservation
and Processing of Prawns)

>haxksa dks idM+us ds i’pkr~ laj{k.k dh izfØ;k izkjEHk dj nsuh pkfg, D;ksafd
lkekU;r;k 4 ?kaVs ckn >haxs [kjkc gksus yxrs gaS rFkk 6 ls 8 ?k.Vksa ckn
[kkus ;ksX; ugha jgrsA

fo—fr ds dkj.k (Causes of Spoilage)& >haxksa dh fo—fr ds rhu
lEHkkfor dkj.k gksrs gS& Loy;uh; (Autolytic)] thokf.od (Bacterial) rFkk
jklk;fud (Chemical)A

Loy;uh; fo—fr& >haxs ds ’kjhj esa igys ls gh ik;s tkus okys
vUrjkdksf’kd ,oa vkUrjdksf’kd ,Utkbeksa ds fØ;kdykiksa ds dkj.k gksrh
gSA ;s ,Utkbe Årdksa ds yxHkx lHkh ?kVdksa dks fuEuh—r djds veksfu;k]
gkbMªkstu lYQkbM] LdsVkWy (Skatol) LorU= olh; vEy] fXyjkWy vkfn eqDr
djrs gaSA

Tkhokf.od fo—fr& rkts >haxksa ds ekal esa igys ls gh ik;s tkus okys
thok.kqvksa ds dkj.k gksrh gSA ;s thok.kq vf/kdrj e/;rkijkxh (Mesophiles)
gksrs gSa tks 10& 45˚ rkiØe ij cgqr rhozrk ls of̀) djrs gSaA >haxs dh isf’k;ksa
esa LorU= vehuks vEy vf/kd ik;s tkrs gSa tks rkts >hxksa esa ik;s tkus okys
thok.kqvksa ds fy, vHkh"V Hkkstu (ideal food) dk dk;Z djrs gSa vr% >haxksa dh
èR;q ds i’pkr ;s thok.kq of̀) djds rhozrk ls fo—fr mRiUu djrs gSA pw¡fd
thok.kqvksa dh lokZf/kd la[;k flj okys {ks= esa ik;h tkrh gS vr% lkcqr >haxksa
esa fo—fr cgqr rhozrk ls mRiUu gksrh gSA

jklk;fud fo—fr& ok;qe.Myh; vkWDlhtu }kjk gksus okys vkWDlhdj.k
ds dkj.k gksrh gS ftlds ifj.kkeLo:i fo—frxaf/krk (Rancidity)] nqnZerk
(Malignancy) rFkk izksVhu ,oa olk esa ty vi?kVh; ifjorZu mRiUu gksrs gSA
>haxksa esa Vkbjksflust (Tyrosinase) ,Utkbe dh mifLFkfr esa Vkbjksflu
(Tyrosine) ;k gkbMªkWDlhfQukb,ysuhu (Hydroxyphenylalanine) rFkk
vkWDlhtu ds e/; gksus okyh vU;ksU;fØ;k ds ifj.kkeLo:i mRiUu gksus okyh
vfr—".krk (Melanosis) cgqr egRoiw.kZ fo—fr gksrh gSA dkyk foo.kZu (Black
discoloration) lcls igys flj rFkk iw¡N okys {ks= esa izkjEHk gksrh gS
rRi’pkr~ ;g mnj {ks= esa ,oa ekal esa QSy tkrk gSA

Ikfjj{k.k rFkk izlaLdj.k (Preservation and Processing)& >haxksa dks
idM+us ds rqjUr ckn mUgsa lkQ ikuh ls /kksdj mi;qDr Vksdjh] ckWDl ;k ØsV~l
esa NksVs&NksVs cQZ ds VqdMksa ls cuh lrgksa ds chp j[kuk pkfg, A lEiw.kZ >haxksa
dks mfpr :i ls cQZ ls <+dus ds ckn lalk/ku la;U=ksa esa Hkstk tkrk gSA cQZ
ds VqdM+ksa dks 5&10 ppm ds Dyksjhu ty ls /kksdj thok.kqvksa ds lanw"k.k
(Contamination) ls eqDr dj ysuk pkfg,A FkksM+s le; ds fy, ;fn ifjj{k.k
djuk gks rks >haxksa dks cQZ esa j[kuk Js;Ldj gksrk gSaA 0˚C esa jklk;fud
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fØ;kvksa dh nj cgqr de gks tkrh gS ftlls jklk;fud fo—fr #d tkrh gSA
blds vfrfjDr 0˚C ij ehtksfQfyd thok.kq Hkh ej tkrs gS ftlls thokf.od
fo—fr Hkh ugha gksus ikrh gSA

>haxksa dks fu;kZr djus ds fy, bUgsa lajf{kr djuk vko’;d gksrk gSA
yEch vof/k fd fy;s >haxksa dks lajf{kr djus ds fy, fuEufyf[kr nks fof/k;k¡
izpyu esa gS&

1- loZizFke >haxksa dk flj vyx djds dkbfVu IysVksa dks gVk;k tkrk gSA
blds i’pkr bUgsa [kkSyrs gq, 10 izfr’kr yo.kh; ty (Brine solution)
esa 1-5 ls 3 feuV rd Mqcks;k tkrk gSA bls foo.kZu (Blanching) dgrs
gSA foo.kZu djus ds mijkUr >haxksa dks] igys ls 2˚C ij B.Ms fd;s
x;s ’kq) Dyksjhu ty esa Mqcks;k tkrk gSA bls dkafprhdj.k (Glazing)
dgrs gaSA vc >haxksa dks ikWfyfFku LRkfjr dkMZ cksMZ ds fMCcksa esa cUn dj
&14˚ ls &23˚C ds xgjs fgehdj.k (Deep freezing) esa laxzfgr dj
fy;k tkrk gSA

2- nwljh fof/k esa >haxks ds flj rFkk dkbfVu IysVksa dks vyx djus ds
ckn ’kq) Dyksjhu ty esa lkQ fd;k tkrk gS mlds ckn 3&5 feuV
rd ikuh lss fudkyk tkrk gSA vc bUgsa 12 izfr’kr lksfM;e
VªkbikWyhQkWLQsV (Sodium Tripolyphosphate) 4 izfr’kr iksVsaf’k;e
MkbgkbMªkstu QkWLQsV (potassium dihydrogen phosphate) rFkk 16
izfr’kr lksfM;e DyksjkbM (Sodium chloride) fefJr ?kksy esa 90
ml/kg dh nj ls feyk;k tkrk gSA ek¡l rFkk ?kksy ds bl feJ.k dks
5% yo.kh; ty esa 45 lsd.M ds fy, B.Mk fd;k tkrk gS vkSj blds
rqjUr ckn bls cQZ ds ikuh esa B.Mk dj fn;k tkrk gSA B.Ms gksus ds
mijkUr futZyhdj.k djds bUgas ok;qjks/kh fMCcks ;k fVuksa eas cUn dj
fn;k tkrk gSA fMCcksa vFkok fVuksa esa cUn fd;s x;s >haxksa ds lkFk lcls
cMh leL;k ek¡l ds dkys iM+ tkus dh gksrh gSA pw¡fd >haxs ds ek¡l esa
rk¡ck (Copper) gksrk gS vr% bUgsa rk¡cs vFkok yksgs ds fVuksa esa laxzfgr
ugha djuk pkfg, vU;Fkk ek¡l dkyk iM+ ldrk gS&

(i) fMCcs ds vUnj ds yo.kh; ?kksy dk pH 6-4&6-6 ds e/; O;ofLFkr
j[kuk pkfg,A bl dk;Z gsrq yo.kh; ?kksy esa ,slhfVd vEy
feykuk pkfg,A

(ii) fMCcksa dks 20&25 feuV rd 0-7 kg/sq. m. ds ok"ih; nkc ij
lalkf/kr djuk pkfg,A

(iii) ek¡l dks rk¡cs vFkok yksgs ds lanw"k.k ls eqDr j[kus ds gj lEHko
iz;kl fd;s tkus pkfg,A
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4-8 >haxksa ds ijthoh rFkk chekfj;k¡ (Parasites and
Diseases of Prawns)

>haxksa dks vuqdwyre okrkoj.k feyrs jgus ij chekfj;ksa dh lEHkkouk,¡ cgqr
{kh.k gks tkrh gaSA dHkh&dHkh okrkoj.kh; n’kkvksa ds izfrdwy gks tkus ij
fo’ks"kdj ?kqfyr vkWDlhtu ds de gks tkus ij >haxksa esa lewg eR;Zrk (Mass
mortality) ns[kh tkrh gS&

1- Protozoan diseases] 2- Algal] 3- Bacterial (Black spot disease)]
4- Viral disease] izksVkstksvk la?k ds tUrq( tSls& ojVhlsyk (Vorticella)]
bLihLVkbfyl (Epistylis)] ,flusVk (Acineta)] twFkSfEu;e (Zoothamnium)]
oSftuhdksyk (Vaginicola) rFkk dqN ’kSoky (Algae) >haxksa ds ’kjhj ds fofHkUu
Hkkxksa ij dkWyksuh cukdj cká& ijthoh ds :i esa jgrs gaSA eSykdkbV xzhu
(Malachite green) ds 0-2 ppm ?kksy ls izfrfnu vk/ks ?k.Vs vFkok dkWij
lYQsV (Copper sulphate) ds 0-4 ppm ?kksy ls dsoy ,d ckj mipkj djus
ij izksVkstksu laØe.k ls ykoksZ dh lqj{kk dh tk ldrh gSA

LoPN ty ds >haxksa ds lao/kZu esa CySd LikWV chekjh (Black spot disease)
dk ik;k tkuk ,d vke ckr gS ;g chekjh thok.kqvksa ,oa dodksa ds laØe.k ls
gks tkrh gS] ijUrq LoLFk >haxksa esa ;g chekjh uqdlku ns; ugha gksrh D;ksafd
fueksZpu ds le; ;g Lor% nwj gks tkrh gSA L;wMkseksukl
(Pseudomonas)] ,vjkseksukl (Aeromonas) tSls cSDVhfj;k CySd LikWV chekjh
QSykrs gSaA

dqN okbjl (Virus)( tSls& eksuksMkWu cSdqyks okbjl (Monodon Baculo
Virus& MBV) rFkk buQsD’ku fgeSVksikWbfVd gkbiksMekZ&usØksfll okbjl
(Infectious Hematopoietic Hypoderma&Necrosos Virus&IHHNV) Hkh >haxksa
esa laØe.k djrs gSaA nksuksa fo"kk.kqvksa (Viruses) ds laØe.k ls iksLVykokZ rFkk
cky voLFkk esa lewg eR;Zrk gksrh gSA

>haxksa ds ykokZ fudksVhu (Nicotine) ds izfr vfrlaosnu'khy gksrs gS vr%
ftu VSadksa vFkok rkykcksa esa ykokZ ikyu gks jgk gks] mlds vkl&ikl flxjsV
vkfn dk lsou ugha djuk pkfg,A

viuh çxfr tk¡fp, (Check Your Progress)

6- LdSEih ;k egk>haxk dgrs gS&

¼v½ ihfu;l eksuksMkWu dks ¼c½ esVkihfu;l ,fQful dks

¼d½ eSØksczSfd;e jkstsUcxkbZ dks ¼M½ eSØksczSfd;e eSYDelksukbZ dksA
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7- Vkbxj >haxk gS&

¼v½ ihfu;l eksuksMkWu ¼c½ iSyhekWu LVkbyhQsjk

¼d½ eSØksczSfd;e jkstsUcxkZb ¼M½ buesa ls dksbZ ughaA

8- 19 tksM+h mikax fuEu esa ls ik;s tkrs gS

¼v½ >haxk eNyh esa ¼c½ dkdjksp esa

¼d½ esa<+d esa ¼M½ mijksDr esa ls dksbZ ughaA

9- >haxk eNyh ds ’olu vax gksrs gS&

¼v½ QsQMs ¼c½ fxYl

¼d½ eSyihf?k;u uyh ¼M½ dksbZ ughaA

10- >haxk esa ykokZ fdrus fueksZpu (Moulting) djrk gS\

¼v½ 6 ¼c½ 8

¼d½ 9 ¼M½ 11A

11- >haxk cht ds laxzg.k dk rkRi;Z fuEu ds laxzg.k ls gksrk gS&

¼v½ ykokZ dh VII voLFkk ¼c½ ykokZ dh IX voLFkk

¼d½ ykokZ dh XI voLFkk ¼M½ iksLV&ykokZA

12- leqnzh >haxksa dh dkSu&lh iztkfr Hkkjrh; lUnHkZ ds vuqlkj ikyus ds
fy, loZFkk mi;qDr gksrh gS\

¼v½ ihfu;l bf.Mdl ¼c½ ihfu;l eksuksMkWu

¼d½ ihfu;l lsehlYdsVl ¼M½ esVkihfu;l MkWclksukbZA

13- fuEu esa ls dkSu&lk dFku lR; gS\

¼v½ >haxksa dks rk¡cs ds crZu esa laxzghr ugha djuk pkfg,

¼c½ >haxksa ds ykokZ fudksfVu ds izfr vfrlaosnu’khy gksrs gS

¼d½ mi;qZDr nksuksa dFku lR; gS

¼M½ mi;qZDr nksuksa dFku vlR; gSaA

14- >haxk idM+us ds tky cus gksrs gS&

¼v½ dikl ds ¼c½ lu ds

¼d½ ukbykWu ds ¼M½ buesa ls dksbZ ughaA

15- >haxksa dh fo—fr dk dkj.k gS&

¼v½ Loy;uh; ¼c½ thokf.od

¼d½ jklk;fud ¼M½ mijksDr lHkhaA
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4-9 Ekksrh lao/kZu rFkk eksrh m|ksx (Pearl Culture
and Pearl Industry

Brief History& eksrh ds fuekZ.k dh fØ;k@izfØ;k izkphu gSA izkphu
Hkkjrh; ,oa phuh lkfgR; esa Hkh bldk mYys[k gSA oSfnd lkfgR; ds vuqlkj
Hkkjr esa eksrh vk;ksaZ ds vkxeu ds iwoZ ls gh (1500 BC) tkuk tkrk FkkA
ednwfu;k lkezkT; ds le; ls gh Hkkjr dh [kkM+h (Persian Gulf) esa eksrh dk
izpyu FkkA

Lakof/kZr eksrh dh mRifRr phu esa 13 oha ’krkCnh esa gqbZ tc gqNks
(Hoochow) fuoklh ;s&ftu&;kax (ye-Jin-yang) us ;g [kkst dh fd eksrh dh
mRifRr LoPN ty dh lhih (fresh water Mussel) esa fdlh fotkrh; nzO; ds
izos’k djk nsus ls dh tk ldrh gSA bl [kkst ds ckn Hkh 1890 rd eksfr;ksa dk
O;kolkf;d mRiknu laHko ugh gks ldkA

eksrh lao/kZu dh lEiw.kZ izfØ;k dk [kkst loZizFke tkiku esa gqbZ tks
orZeku esa eksrh lao/kZu dk egROkiw.kZ dsUnz cu x;k gSA dksfdph fedheksVks
(Kokichi Mikimoto) us 1890 esa tkiku ds Vkck (Taba) }hi ij ,d ’kqfDr
QkeZ (Oyster farm) dh LFkkiuk dhA izkjaHk esa mUgsa ,sfPNd lQyrk ugha feyh
ijUrq 1893 esa igyh ckj mUgas rc lQyrk feyh tc muds }kjk ikys
x;s ’kqfDr;ksa eas ls ,d ’kqfDr ds vUnj eksrh fudyhA blds ckn gh fedheksVks
us fof/kor~ eksrh lao/kZu dk dk;Z izkjEHk fd;kA vkt fedheksVks dks tkiku ds
eksrh m|ksx ds tud ds :i esa tkuk tkrk gSA Hkkjr esa 1938 esa enzkl
ekRL;d dsUnz (Madras Fisheries Centre) }kjk eUukj dh [kkM+h (Gulf of
Mannar) rFkk xqtjkr ds flDdk (Sikka) {ks= esa oSKkfud fof/k ls O;kid Lrj
ij eksrh lao/kZu ds iz;kl fd;s x;s ijUrq blesa lQyrk ugha feyhA blds ckn
dsUnzh; leqnzh ekRL;d vuqla/kku laLFkku (Central Marine Fisheries Research
Institute) }kjk 1959 esa dPN rFkk eUukj dh [kkfM+;ksa esa ,d losZ{k.k }kjk eksrh
cSadksa dks fpfàr fd;k x;kA blh laLFkku ds iz;klksa ls 25 tqykbZ] 1973 dks
igyk laof/kZr eksrh mRikfnr fd;k x;kA

Defination and Systematic Position of Pearl Oyster (ifjHkk"kk ,oa
oxhZdj.k dh fLFkfr iyZ vks,LVj)

Systematic Position–
Kingdom– Animalia
Class– Bivaluia
Order– Pteriiday
Family– Pteriioae
Genus– Pinctada vulgaris or pearl oyster

Pearl oyster ,d eksyLdk la?k ds vUrxZr vkus okyk tho gS tks
yo.kh;] vyo.kh; [kkjs ikuh ,oa leqnzoklh Hkh gksrs gSaA mudh dqN iztkfr;kW
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mHk;pj LoHkko dh Hkh gksrh gaSA eksyLdk thoksa ds dopksa (Shells) dks pearl
Industry esa cgqrk;r ls iz;ksax esa yk;k tkrk gSA vr% bls foKku
dh ,d ,slh ’kk[kk esa lfEefyr fd;k tkrk gS] ftlds varxZr buds Shels
(dopksa) dk v/;;u fd;k tkrk gS blfy;s O;kikfjd :i ls bldh vusd
iztkfr;k¡ tks ekuo thou ds fy, ykHknk;d gSA

4-9-1 Ekksrh mRiknd LFky ,oa tUrq (Pearl Production Sites
and Animals)

Qkjl dh [kkM+h esa ik;k tkus okyk eksrh ’kqfDr fiadVkMk oqYxsfjl (Pinctada
vulgaris) Js"B xq.koRrk okys eksrh mRiUu djrk gSA eksrh dh lokZf/kd mit
[kkM+h ty ds ml Hkkx ls gksrh gS tks vkseku (Oman) izk;}hi ls eqMdj drj
(Qatar) rd tkrk gSA bl ty esa 8&20 Qsne (48&120 QqV) dh xgjkbZ esa
eksrh cSad ik;s tkrs gSA

blh izdkj cgjhu (Bahrain) ds vkl&ikl dk {ks= Hkh mPp dksfV ds
eksfr;ksa ds fy, tkuk tkrk gSA Ãjku ds fyaxsg (Lingeh) ’kgj esa Qkjl dh
[kkM+h esa mR—"V eksfr;ksa dk cktkj gSA ;g ’kgj Qkjl dh [kkM+h ds eksfr;ksa dk
i;kZ; cu pqdk gSA Qkjl dh [kkM+h ds ckn JhyadkbZ ty (Ceylonese water)
dk uEcj vkrk gS tks eksfr;ksa dk cgqr vPNk lzksr gSA iwohZ vÝhdk esa tathckj
(Zanzibar) }hi ls ysdj ekst+fEcd (Mozambique) ds bUgEcsu (Inhambane)
rd dk rVh; ty vÝhdu eksfr;ksa ds fy, tkuk tkrk gSA lsyhcht
(Celebes) ds eksrh vius I;kjs jaxksa ds dkj.k fo’o esa viuh vyx igpku j[krs
gSA vkWLVªsfy;k (Australia) ds tyksa esa ik;s tkus okys ’kqfDr fiadVkM+k
ekjxSfjVhQsjk (Pinctada margaritifera) rFkk iha eSfDlek (P. Maxima) pk¡nh
tSls lQsn eksfr;ksa dk mRiknu djrs gSaA vesfjdk esa dSyhQksfuZ;k (California)
rFkk eSfDldksa (Mexico) dh [kkM+h ls /kkrq dh ped okys xgjs o.kZ ds eksrh
izkIr gksrs gaSA mRrjh xksyk)Z ds ’khrks".k dfVcU/kh; {ks=ksa dh ufn;ksa esa ik;h
tkus okyh LoPN ty dh lhih ;wfuvks ekjxSfjVhQsjk (Unio margaritifera) ls
Hkh vPNs fdLe ds eksrh izkIr gksrs gSA vesfjdk dh felhflih (Mississippi)

rFkk lgk;d ufn;ksa ls Hkh LoPN ty okys eksrh izkIr gksrs gSA
4
123 dSjsV

(Carats) okyk xqykch jax dk izfl) jkuh eksrh (Queen pearl) Hkh 1857 esa
vesfjdk esa LoPN ty dh lhih ls izkIr gqvk FkkA

Hkkjr esa eksrh ’kqfDr (Pearl oysters) lkekU;r;k pÍkuh dVdksa (rocky
ridges) vFkok leqnz rV ls 19 fd- eh- nwj 10 ls 12 Qsne (18&22 ehVj) dh
xgjkbZ ij fLFkr èr izokyksa (dead corals) ls fufeZr foLrr̀ eksrh cSdksa (Pearl
banks) ;k iklZ (pars) ij ik;s tkrs gSA eksrh ’kqfDr;ksa ds laLrj (beds)
if’peh rV dh vis{kk iwohZ rV ij vf/kd foLr̀r ,oa mRiknd gaSA ;s dqekjh
vUrjhi (Cape Comorin) ls fdykdjkbZ (Kilakarai) rd QSys gSa ftlesa
rwrhdksfju (Tuticorin) ds vkl & ikl dk {ks= lokZf/kd mRikndrk okyk {ks=
gSA bu laLrjksa ls mPp xq.koRrk okys fya?kk eksrh (Lingha pearls) izpqj ek=k eas
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izkIr gksrs gSaA if’peh rV ij eksrh ’kqfDr lkSjk"V ds gkykj tuin ds mRrj esa
dPN dh [kkM+h (Gulf of Kutchh) vkSj tkeuxj ds fudV fLFkr fHkfRr;ksa
(reefs) ls idM+s tkrs gSA Hkkjr esa eUukj dh [kkM+h (Gulf of Mannar)] dPN
dh [kkM+h (Gulf of Kutchh) rFkk ikd [kkM+h (Pak Bay) eksrh lao/kZu ds izeq[k
dsUnz gSA

4-10 Ekksrh mRiknd tUrq (Pearl Producing Animals)

eksyLdk (Mollusca) leqnk; ds ckbokfYo;k oxZ (Class Bivalvia) dh VsfjM+h
dqy (Family Pteride) ds vUrxZr vkus okys eksrh ’kqfDr;ksa (Pearl oysters) ds
thul fiadVkMk (Pinctadae) ls mRre dksfV ds eksrh izkIr gksrs gaSA fiadVkMk
dh dbZ iztkfr;k¡ Hkkjrh; tyksa esa ik;h tkrh gS( tSls& ih- oqYxSfjl (P.
Vulgaris) ih- ekjxSfjVhQsjk (P. Margaritifera)] ih- ,uksfevksbfMl
(P.anomioides)] ih- psefuVtkbZ (p. Cheminizi) vkSj ih- ,Vªksijiqfj;k (P.
Atroparpuria)A ih- oqySfjl iztkfr lkekU;r;k lHkh txg ik;h tkrh gS
fo’ks"kdj eUukj dh [kkM+h] dPN dh [kkM+h rFkk ikd [kkM+h esaA

Byssus
Threads

Hinge Umbo Ear-Like
Process

Finger-Like
ProjectionsShell Valve

fp= Ø 4-13% Pearl Oyster, Pinctada vulgaris

fiadVkMk ds vfrfjDr vkSj Hkh dbZ ,sls ekyLdu tUrq gS tks LoPN ty
vFkok leqnzh ty esa ik;s tkrs gSa rFkk eksrh dh rjg ds laxzFku mRiUu djrs
gaSA leqnzh ty esa izeq[k gS( b;j&’ksy] gsfyvkfVl (Ear-shell, Haliotis) (Class
Gastropoda, Family Haliotidae)] leqnzh efly] ekbfVyl (Sea mussel,
Mytilus) (Class Bivalvia, Family Mytilidae) rFkk fo.MksiSu ’kqfDr] IySdquk
(Windowpain oyster, Placuna Family Anomiidae)A LoPN ty esa ik;s tkus
okyksa esa izeq[k gSa efly] ;wfuvksa rFkk ,ukssMkWVk (Mussel, Unio and Anodonta)
(Family Unionideae)A
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ANTERIOR END

FOOT
SHELL

LINES OF GROWTH

INHALENT SIPHON
EXHALENT SIPHON

HINGE

UMBO

fp= Ø- 4-14% Freshwater Mussel, Anodonta

eSf.Vy rFkk dop dh lajpuk (Structure of Mantle and Shell)

’kqfDr (Oyster) dk ’kjhj ckgj dh rjQ ls Ropk dh ,d ekaly ikfy
(lobe) }kjk <+dk jgrk gS ftls eSf.Vy (Mantle) dgrs gSaA eSf.Vy gh vius
ckgj dh rjQ dop (shell) dk lzko.k djrk gSA eSf.Vy dh ckgjh irZ
LrEHkkdkj ,ihFkhfy;e (Columnar epithelium) dh cuh gksrh gS ftuesa usØs
(Nacre) lzkfor djus okyh dksf’kdk,¡ ik;h tkrh gSA eSf.Vy dh vUnj okyh
irZ i{EkkfHk ,ihfFkyh;e (Ciliated epithilium) dh cuh gksrh gS ftlesa E;wdl
(mucus) lzkfor djus okyh dksf’kdk,¡ ik;h tkrh gaSA eSf.Vy dh
nksuksa ,ihfFkyh;e ds e/; esa rUrqe; la;ksth Ård ik;k tkrk gSA

Penostracum

Prismatic

Nacre

Nacre Secreting
Cells of Mantle

Connective
Tissue

Ciliated
Epithelium

fp= Ø- 4-15% T.S of Shell and mantle of oyster

dop (Shell) vxzfyf[kr rhu irksZa dk cuk gksrk gS&

1- isjhvkWLVªsde (Periostracum)& ;g lcls ckgj dh rjQ ik;h tkus
okyh iryh J̀axh (horny) irZ gS tks dkWfUp;ksfyu (Conchiolin) uked
dkcZfud inkFkZ dh cuh gksrh gS vkSj dop dks Hkwjk jax iznku djrh gSA
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2- fizTeSfVd irZ (Prismatic layer)& ;g irZ josnkj (Crystalline)
dSYlkbV (calcite) (,d izdkj dk dSfY’k;e dkcksZusV] CaCO3) ds
LrEHkksa dh cuh gksrh gS ftuds chp&chp esa dkWfUp;ksfyu dh iryh irsZa
ik;h tkrh gaSA

3- usfØ;l irZ (Nacreous layer)& ;g irZ usØs (nacre) uked lrjaxh
(iridescent) inkFkZ dh cuh gksrh gS ftls eksrh dh ekrk (Mother of
Pearl) dgrs gaSA ;g dSfY’k;e dkcksZusV rFkk dkWfUp;ksfyu dh ,dkUrfjr
irksZa dh cuh gksrh gS tks lrg ds lekukUrj O;ofLFkr gksrh gSA

dop dh usfØ;l irZ dk lzko.k eSf.Vy dh lEiw.kZ ckgjh lrg }kjk
gksrk gS tcfd ’ks"k nksuksa irsZa eSf.Vy ds fdukjksa (edges) }kjk lzkfor gksrh gSA

4-11 eksrh fuekZ.k (Pearl Formation)

Ekksrh fuekZ.k ’kqfDRk dh j{kkRed izfrfØ;k dk ,d ifj.kke gSA tc Hkh dksbZ
fons’kh oLrq( tSls& ckyw dk d.k ;k dksbZ v.Mk ;k dksbZ lw{Ek tho&tUrq ’kqfDr
ds ’kjhj esa izos’k djds dop rFkk eSf.Vy ds chp igq¡p tkrk gS rc
eSf.Vy ,ihFkhfy;e mls pkjksa rjQ ls ?ksjdj vius vUnj dj ysrh gSA ?ksjus ds
mijkUr eSf.Vy ,ihFkhfy;e mlds pkjksa rjQ usØs (nacre) dh ladsfUnzr irsZa
lzkfor djuk izkjEHk dj nsrh gSA dkykUrj esa usØs dh dbZ irksZ ds lzfor gksus
ds ifj.kkeLo:i eksrh dk fuekZ.k gksrk gSA

Nacreous
layer

Foreign
body

Nacre
secreting

cell

Ciliated
epithelium of

mantle

Pearl
formed

C

B

A

fp= Ø- 4-16% Process of Pearl Information
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eksrh ’kqfDr;ksa dk vkgkj (Food of Pearl Oysters)& eksrh ’kqfDr
fQYVj QhfMax (Filter feeding) }kjk Hkkstu djrs gSA ;s eq[;r% Mk;,VEl
(Diatoms)] ¶ySftysV~l (Flagellates)] ukWfIy;l (Nauplius)] dksihikWM~l
(Copepods)] lw{Ek&Hkzw.kksa ,oa ykoksZ rFkk ’kSokyksa dk Hk{k.k djrs gaSA

Tkuun dh ifjiDork (Maturity Gonads)& tc ’kqfDr 16 feeh- dh
gks tkrh gS buesa tuunksa dk fodkl izkjEHk gks tkrk gSA xehZ ds eghuksa esa
29&32˚C dk rki] 32&35 izfr’kr yo.krk rFkk 7-5&8-5 pH tuunksa dh
ifjiDork ds fy, lokZf/kd vuqdwy gksrh gSA

Okkrkoj.kh; dkjd (Environmental Factors)& ’kqfDr;ksa ds fy, ty
dk rki 27&32˚C rFkk yo.krk 24&50 izfr’kr gksuh pkfg,A buds lao/kZu ds
fy, eUukj dh [kkM+h ds ikj {ks= (Paar region) dk dM+h pÍkuh ;k iFkjhyh
v/k%Lrj (substraturn)] dPN dh [kkM+h ds [kÏkl {ks= (Khaddas region) dk
xknh (silty) v/k% Lrj rFkk dU;kdqekjh ls fdykdjkbZ rd dk cyqbZ rVh; {ks=
mi;qDr ekus x;s gaSA buds ykokZ izdk’k dh rjQ xfr djrs gSa tcfd o;Ld
v¡/ksjs esa jguk ilUn djrs gaSA

4-12 eksrh lao/kZUk (Pearl Culture)

eksrh lao/kZu fuEufyf[kr pj.kksa esa fd;k tkrk gS&

1- eksrh ’kqfDr;ksa dk lap;u (Collection of Pearl oysters)]

2- dyeh Ård rS;kj djuk (Preparation of Graft tissue)

3- dsUnzd rS;kj djuk (Preparation of Nucleus)]

4- dsUnzd dk fuos’ku (Insertion of Nucleus)]

5- ’kqfDr;ksa dk ikyu (Rearing of Oysters)

6- eksrh dh mit izkIr djuk (Harvesting of Pearls)

1- eksrh ’kqfDr;ksa dk lap;u (Collection of Pearl Oysters)&
eksrh ’kqfDr;ksa dk lap;u fuEufyf[kr rhu fof/k;ksa }kjk fd;k tkrk gS&

(A) izk—frd okrkoj.k ls tykaMdksa dk lap;u (Spat collection from
Natural Environment)]

(B) gSpjh esa tykaM+dksa dk mRiknu (Spat production in hatcheries)

(C) ’kqfDr;ksa dk lap;u (Collection of Oysters)
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A B C D

fp= Ø- 4-17% Different types of spat collectors

(A) izk—frd okrkoj.k ls tykaMdksa dk lap;u (Spat collection from
Natural Environment)& tykaMdksa ds lap;u ds fy, fuEu izdkj ds
laxzkgdksa (collectors) dk mi;ksx fd;k tkrk gS&

(i) ,d 9 ehVj dh jLlh ij ukbykWu ds xqPNs yxk fn;s tkrs gSa
ftuds e/; 25 lseh dh nwjh j[kh tkrh gSA

(ii) ,d 6 ehVj yEch jLlh ds e/; esa ukbykWu dh Mksjh ls rdyh
cukdj tykaMdksa dk lap;u fd;k tkrk gS

(iii) dStwjkbuk (Casuarina) ds yÎksa ij ck¡l dh cuh 1-25 × 1-25
ehVj vkdkj dh jSadsa (racks) yxkdj tykaMdksa ds lap;u dh
O;oLFkk dh tkrh gSA

(iv) ,d Mksjh ij ukfj;y dh xqBfy;k¡ (Kernels) txg&txg
yxkdj tykaMdksa dk lap;u fd;k tkrk gSA

mi;qZDr laxzkgdksa dks ’kqfDr;ksa ds izk—frd okrkoj.k esa ys tkdj ydM+h
ds yÎs ls cus csM+s (raft) ls ty esa 4 ls 5 QhV dh xgjkbZ ij yVdk fn;k
tkrk gSA laxzzkgdksa ds fupys LorU= fljs ls lhls (Lead) dk ,d VqdM+k ck¡/k
fn;k tkrk gS rkfd ;s ty esa Mwcs jgsaA

(B) gSpjh esa tykaM+dksa dk mRiknu (Spat production in hatcheries)&
eksrh ’kqfDr] fiadVkMk QqdkVk (Pinctada fucata) ds lao/kZu gsrq gSpjh
dk fuekZ.k fuEu izdkj ls fd;k tkrk gS&

gSpjh ds fy, mi;qDr LFkku ij 15 × 10 eh- ds vkdkj dk ,d Hkou
fufeZr djk;k tkrk gSA bl Hkou ds vk/ks Hkkx dh Nr ,LcsLVl (Asbestos) lss
<+dh tkrh gS rFkk ’ks"k vk/ks Hkkx dh Nr ij ikjn’khZ ’khVsa (Transparent
Sheets) yxk;h tkrh gSA ,LcsLVl ls <+ds x;s fgLls esa vuqdwyu d{k
(conditioning chamber)] ’kSoky lao/kZu d{k] iz;ks’kkyk rFkk deZpkjh d{k
cuk;k tkrk gSA Hkou ds ikjn’khZ Nr okys fgLls esa tykaMdksa ds ikyus rFkk
fefJr ’kSoky lao/kZu dh tkrh gSA
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loZizFke leqnzh ty dks fuL;fUnr (filter) djds ,d VSad esa Hkjk tkrk
gSA bl VSad ls gh gSpjh dks ,d eksVj dh lgk;rk ls tykiwfrZ dh tkrh gSA
VSad ls vkiwfrZ fd;s tkus okys ty dks 15] 10] 5] 3 rFkk 2µ ds fuL;Undksa
(filters) dh lgk;rk ls fuL;fUnr fd;k tkrk gSA bl fuL;fUnr ty dks
vYVªk okW;ysV d{k esa izos’k djkus ds ckn ykokZ ikyus okys VSdksa esa ys tk;k
tkrk gSA

gSpjh es fuEu VSadksa dh O;oLFkk dh tkrh gS&

(i) eSpqjs’ku VSad (Maturation tanks)& ;s 75 yhVj dh {kerk okys
75 × 50 × 25 lseh vkdkj ds VSad gksrs gSa ftuesa ifjiDo ’kqfDr;ksa dks
iztuu ls igys rd j[kk tkrk gSA

(ii) Likfuax VSad (Spawning tank)& 100 yhVj dh {kerk okys bu VSadksa
esa FkekZehVj] ghVj rFkk okrd (aerator) yxkdj v.Ms nsus dh O;oLFkk
dh tkrh gSA

(iii) ykokZ ikyus ds fy, VSad (Larval rearing tanks)& ;s VSad 200 ×
100 × 50 feeh vkdkj ds gksrs gSa rFkk budh {kerk 1]000 yhVj dh
gksrh gSA ;ss ikjn’khZ Nr okys fgLls esa j[ks tkrs gSA

(iv) tykaMdks dks ikyus ds fy, VSad (Spat rearing tanks)& ;s VSad
LFkkfir tykaMdksa dks ikyus ds dke esa vkrs gSaA dqN VSadksa esa tykaMdksa
dks LFkkfir djus ds fy, Hkh vyx ls O;oLFkk gksrh gSA

(v) ’kSoky lao/kZu VSad (Algal culture tanks)& bu VSadksa dh vUnj okyh
lrg lQsn jax ls j¡xh tkrh gSA rFkk buesa ’kSokyksa dk lao/kZu fd;k
tkrk gSaA

v.Mtuu (Spawning)& ’kqfDr;ksa dks v.Mtuu ds fy, fuEu izdkj ls
izsfjr fd;k tk ldrk gS&

(i) ty ds rki dks 28 ls 35˚C rd c<+kdjA

(ii) leqnzh ty dk pH c<+kdj (9 pH)A

(iii) leqnzh ty esa 0-2 feyh N@10 veksfu;e gkbMªkWDlkbM dk ?kksy
feykdjA

(iv) leqnzh ty esa lksfM;e gkbMªkWDlkbM fefJr 6 izfr’kr dk gkbMªkstu
ijvkWDlkbM dk ?kksy feykdjA

v.Mksa dk fodkl (Development of eggs)& lkekU;r;k igys
uj }kjk ’kqØk.kqvksa dks eqDr fd;k tkrk gSA ’kqØk.kqvksa ds eqDr gksus ds ,d ?k.Vs
ds vUnj eknk,¡ v.Mksa dks eqDr djrh gSA fu"kspu (Fertilization) dh fØ;k
ckgj gksrh gSA 47µ vkdkj ds tkbxksV (zygote) /khjs&/khjs ry esa O;ofLFkr gks
tkrs gSA ty dks 30µ tky fNnzksa (mesh) okys fQYVj ls Nkudj tkbxksV dks
vyx dj ysrs gSA bu tkbxksV dks 50 yhVj ikuh dh {kerk okys VSadksa es j[kk
tkrk gS ftlesa thok.kqfoghu (sterilised) ty Hkjk gksrk gSA
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(C) ’kqfDr;ksa dk lap;u (Collection of Oysters)& leqnz ds ry ls
xksrk[kksjksa dh lgk;rk ls eksrh ’kqfDr;ksa dk lap;u fd;k tkrk gSA ;s
xksrk[kksj bl dk;Z ds fy, izf’kf{kr fd;s tkrs gSa rFkk ;s nks ls <+kbZ
feuV rd ty ds vUnj jg ldrs gSaA ;s xksrk[kksj uko ls leqnz esa
xksrk yxkrs le; viuh dykbZ ls ,d jLlh ckU/k ysrs gS ftldh
lgk;rk ls vko’;drk iM+us ij ukfod bUgsa Åij [khap ysrs gSaA
xksrk[kksj dh ck;ha dykbZ ls ck¡l dh cuh Vksdjh cU/kh jgrh gSA ;s
xksrk[kksj ,d gkFk esa tky (hand net) dh lgk;rk ls ’kqfDr;ksa dks
bdÎk djds Vksdjh esa j[krs tkrs gSA ,d ckj esa ,d xksrk[kksj
nl ’kqfDr;ksa rd bdÎk dj ysrk gSA

,df=r dh x;h ’kqfDr;ksa dks ikyus okys fiatMksa (rearing cages) esa j[kk
tkrk gSA bu fiatMksa dks ukbykWu ;k rkj dh tkyh ls <addj j[kk tkrk gSA
vc bu ’kqfDr;ksa dks lkQ djds lao/kZu fiatMksa ;k VSadksa esa 10&20 fnuksa rd
j[kk tkrk gS rkfd ;s vius dks ifjofrZr okrkoj.k ds izfr vuqdwfyr dj ldsaA

2- dyeh Ård rS;kj djuk (Preparation of Graft Tissue)

’kqfDr ds ’kjhj ds vUnj fuosf’kr fd;s x;s Ård ds VqdMs dks dyeh
Ård (graft tissue) dgrs gSaA ,d LoLFk ’kqfDr ds eSf.Vy ds fdukjs ls
eSf.Vy dh ,d iÍh dkVdj fudky ysrs gSA eSf.Vy dh bl iÍh dks /kksdj
lkQ dj fy;k tkrk gSA vc bl iÍh ls 2 × 2 feeh- ds pkSdj VqdM+s dkV
fy;s tkrs gSA ;s gh VqdMs dye (graft) ds :i esa mi;ksx fd;s tkrs gSaA pw¡fd
usØs (nacre) lzkfor djus okyh dksf’kdk,¡ eSf.Vy dh ckgjh lrg ij gh ik;h
gSa vr% bldh igpku cgqr vko’;d gksrh gSA bu VqdMksa dks leqnzh ty esa
22˚C ij 48 ?k.Vs rd j[kk tk ldrk gSA

3- dsUnzd rS;kj djuk (Preparation of Nucleus)

eksrh fuekZ.k ds fy, dksbZ Hkh fons’kh oLrq dsUnzd dk dk;Z dj ldrh gS
ijUrq ;g ns[kk x;k gS fd ;fn dsUnzd dSfY’k;e dk cuk gks rks usØs dk
fu{ksi.k (deposition) cgqr vPNk gksrk gSA vr% eksyLdk ds tUrqvksa dk dop
gh dsUnzd ds :i esa mi;ksx esa yk;k tkrk gSA dsUnzd xksy nkus ds :i esa
iz;ksx fd;k tkrk gSA

4- dsUnzd dk fuos’ku (Insertion of Nucleus)

dsUnzd dks ’kY; fØ;k }kjk lfUufo"V djk;k tkrk gS blds fy, ’kqfDr
dks csgks’k djuk vko’;d gksrk gSA bl dk;Z ds fy, ftl VSad esa ’kqfDr;ksa dks
j[kk gks mlds ty esa ehFksukWy (Methanol) ds jos (Crystals) feyk nsrs gSA
ehFksukWy ds izHkko ls 60&90 feuV ds vUnj ’kqfDr;ksa dk fu’psru gks tkrk gSA
mudh ,MDVj isf’k;k¡ (Adductor Muscles) f’kfFky iM+ tkrh gSa ftlls okYoksa
dks vklkuh ls [kksyk tk ldrk gSaA dsUnzd ds vkjksi.k ds fy, tuun
(Gonads) mi;qDr LFkku gksrs gS ftlesa v/kjry dk Hkkx lokZf/kd mi;qDr
gksrk gSA
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’kqfDr dks ,d est ij bl izdkj j[krs gS fd mlds dop dk nkfguk
okYo Åij dh rjQ jgs vc dop dks [kksydj ikn (Foot) dks vukòr
(Expose) dj ysrs gS] tuun dks vukòr djus ds fy, ,d iSus pkdw dh
lgk;rk ls ikn esa ,d phjk yxkrs gSA vc dyeh Ård (Graft tissue)
ij ,d dsUnzd j[kdj dyeh Ård dks tuun esa vkjksfir dj nsrs gSA ;gk¡
bl ckr dk fo’ks"k /;ku j[kuk pkfg, fd lfUufo"V fd;k x;k dsUnzd dyeh
Ård (eSf.Vy) dh ckgjh lrg ds lEidZ esa jgsA

lkekU;r;k ,d ’kqfDr esa ,d ;k nks dsUnzdksa dks lfUufo"V djk;k tkrk
gS gkykafd 2&3 feeh- O;kl okys NksVs eksfr;ksa dks vf/kd la[;k esa mRikfnr
djus ds mís’; ls cgqvkjksi.k Hkh fd;k tk ldrk gSA

’kqfDr;ksa dh ’kYd fØ;k 30&45 feuV dh lqjf{kr lhek ds vUnj iw.kZ
dj ysuh pkfg,A ’kYd fØ;k ds i’pkr~ ’kqfDr;ksa dks /kheh xfr ls cg jgs
leqnzh ty esa j[kuk pkfg, ftlls dqN feuVksa ds vUnj ’kqfDr;k¡ csgks’kh ds
izHkko ls eqDr gks tkrh gSA tc ’kqfDr;k¡ vius okYo dks [kksyus rFkk cUn djus
yxsa rc mUgsa iz—frLFk (Recovered) le>uk pkfg,A

5- ’kqfDr;ksa dk ikyu (Rearing of Oysters)

Ikzpkfyr (operated) ’kqfDr;ksa dks fiatM+sa esa j[kdj fiatMksa dh csM+s (raft)
ls leqnzh ty esa 6&10 QhV dh xgjkbZ ij ,d g¶rs rd yVdkrs gSA bl
vof/k esa ’kqfDr;k¡ vius vkidks ;FkkfLFkfr esa (recover) dj ysrh gSA vc ,d
ckj iqu% budk ijh{k.k fd;k tkrk gS rkfd èr ’kqfDr;ksa dks gVk;k tk ldsA
ijh{k.k ds ckn ’kqfDr;ksa dks fQj ls fiatM+s esa j[kdj fiatMksa dks leqnzh ty esa
6&10 QhV dh xgjkbZ esa gh yVdk nsrs gSa vkSj 3 lky rd ds fy, bUgsa fcuk
fdlh ck/kk ds yVdk jgus nsrs gSA

6- eksrh dh mit izkIr djuk (Harvesting of Pearls)

eksrh dh mit fnlEcj ls Qjojh ds eghuksa esa yh tkrh gSA dsUnzd ds
fuos’ku ds rhu lky ckn ’kqfDr;ksa dks fiatM+s ls ckgj fudkydj eksfr;ksa dks
fudky fy;k tkrk gSA fudkyus ds ckn bUgsa lkQ dj fy;k tkrk gSA

Ekksrh dk la?kVu (Composition of Pearls)

eksrh eq[;r;k usØs (nacre) dk cuk gksrk gSA usØs ,d izdkj dk ,jSxksukbV
(Aragonite) dSfY’k;e dkcksZusV gS ftlesa fof’k"V vkWFkksZjkWfEcd fØLVy rU=
rFkk ped ik;h tkrh gSA fdlh & fdlh eksrh esa dSYlkbV Hkh ik;k tkrk gSA
dSYlkbV Hkh ,d izdkj dk dSfY’k;e dkcksZusV gksrk gS ijUrq bldh fØLVy
lajpuk ,jSxksukbZV ls fHkUu gksrh gSA usØs esa dkWfUpvksfyu (conchiolin) dh Hkh
FkksM+h&lh ek=k ik;h tkrh gSA eksrh esa fuEufyf[kr inkFkZ ik;s tkrs gS&

1- ty 2&4 %
2- dkcZfud inkFkZ 3-5&6%
3- dSfY’k;e dkcksZusV 90%]
4- vo’ks"kh inkFkZ 1%A
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Ekksfr;ksa dh N¡VkbZ ,oa Js.khdj.k (Sorting and Grading of Pearls)

vkt lEiw.kZ fo’o esa foØ; fd;s tkus okys eksfr;ksa esa ls 99% ls vf/kd eksrh
laof/kZr eksrh gksrs gSaA laof/kZr fd;s x;s eksfr;ksa esa ls 60% eksrh gh foØ; dksfV
ds gksrs gS rFkk buesa ls dsoy 4 % eksrh gh mPpdksVh ds gksrs gSA foØ; dksfV
ds ekfr;ksa ds mRiknu esa usØs dh okafNr eksVkbZ ds vk/kkj ij lkekU;r;k ,d
ls pkj o"kZ dk le; yxrk gSA

eksrh dk jax cgqr ls dkjdksa ij fuHkZj djrk gS tSls ml eksyLd izk.kh
ds usØs dk jax ftlesa ;g laof/kZr fd;k x;k gS] dsUnzd dh fLFkfr] of̀) dh
vof/k rFkk ty dh xq.koRrkA mi;qZDr ds vfrfjDr ’kqfDr ds ’kjhj ds vUnj
fuosf’kr fd;s x;s eSf.Vy ds jax dk lh/kk izHkko eksrh ds jax ij iM+rk gSA ;fn
eSf.Vy dk jax ihyk gks rks mlls cus eksrh dk jax Øheh gksrk gS tcfd eSf.Vy
dk jax lQsn gksrs ij mlls cus eksrh dk jax Hkh lQsn gksrk gSA

izk—frd eksfr;ksa dks laof/kZr eksfr;ksa ls iF̀kd~ djus dk lcls fo’oluh;
rjhdk ,Dl&js fp=.k (X-radiography) rFkk ,Dl&js izfrnhfIr (X-ray
fluoresence) ijh{k.k gS] tks eksrh ds vUnj ds dsUnzd dks O;Dr djrs gSA

eksfr;ksa dh N¡VkbZ dk dk;Z fofHkUu pj.kksa esa fd;k tkrk gSA loZizFke mu
eksfr;ksa dks iF̀kd~ fd;k tkrk gS ftudk mi;ksx laof/kZr eksrh m|ksx esa fd;k
tk ldrk gks rRi’pkr~ ,sls eksfr;ksa dks fuEu rhu oxksZ esa oxhZ—r fd;k tkrk
gS&

1- csnkx eksrh]

2- os eksrh ftu ij ,d /kCck (blemish) gks]

3- ,sls eksrh ftu ij ,d ls vf/kd /kCcs gksaA ,sls eksfr;ksa dk mi;ksx
eq[;r;k usdysl (Necklaces) gsrq fd;k tkrk gSA

vc eksfr;ksa dks vxzfyf[kr xq.kksa vFkok y{k.kksa ds vk/kkj ij Js.kh—r
fd;k tkrk gS&

1- usØs dh eksVkbZ (Thickness of Nacre) & bldk fu/kkZj.k bl rF; ij
fd;k tkrk gS fd eksrh fdrus le; rd ’kqfDr ds vUnj jgkA usØs dh
eksVkbZ ftruh vf/kd gksxh mruk gh eksrh vf/kd eg¡xk gksxkA

2- nhfIr (Luster)& eksrh dh ped dk lh/kk lEcU/k eksrh dh lrg vFkok
vUnj ls gksus okys ijkorZu (Reflection) rFkk viorZu (Refraction) ls
gksrk gSA

3- o.kZ (Colour) & eksfr;ksa ds lokZf/kd yksdfiz; jax lQsn] :igyk
(silver) rFkk Øheh gksrs gSaA blds vfrfjDr ;s xqykch] lqugjs] pesfy;k
(Lavender) Hkh gksrs gSaA fiadVkMk eSfDlek (Pinctada Maxima) uked
fojy ’kqfDr }kjk mRiUu vkWLVªsfy;kbZ nf{k.k leqnzh eksrh (Australian
south sea pearls) bUnz/kuq"k ds yxHkx lHkh jaxksa dks iznf’kZr djrs gSA
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4- vkdkj (Shape)& eksrh fofHkUu vkdkj ds gksrs gS ijUrq cgq/kk ;s
or̀kdkj] v/kZ&or̀kdkj] v.Mkdkj] uk’kikrhdkj] cSjksd (Baroque) ;k
v/kZ&cSjksd gksrs gSaA buesa or̀kdkj eksrh lokZf/kd fojy gksrs gSaA

5- vkeki (Size) & eksfr;ksa dk O;kl lkekU;r;k 2-5&10-0 feeh gksrk gSA
vkWLVªsfy;kbZ eksfr;ksa dk vkSlr vkeki 2-5&14-0 feeh- gksrk gS ijUrq dqN
vkLVsªfy;kbZ ekfr;ksa dk O;kl 20 feeh- rd ik;k x;k gSA vkeki ds
vk/kkj ij eksfr;ksa dks fuEu izdkj ls oxhZ—r fd;k x;k gSa&

oxZ (Class) O;kl (Diameter)
feeh- esa (In mm-)

lw{e nkusnkj (Minute granular) 2-6 ls de

Ekghu eksrh (Fine pearls) 2-6 & 4-9

NksVs eksrh (Small pearls) 5-0 & 6-9

Ek/;e eksrh (Medium pearls) 7-0 & 8-3

Okg̀r~ eksrh (Large pearls) 8-3 ls vf/kd

eksfr;ksa dk Js.khdj.k (Grading of pearls) & f’kjk; (Shirai] 1970)
us eksfr;ka dks fofHkUu ekudksa ds vk/kkj ij fuEufyf[kr oxksZa esa oxhZ—r fd;k
gS&

oxZ A&1

(Class A-1)

oxZ A&2

(Class A-2)
oxZ B

(Class B)
oxZ C

(Class C)

mPpdksfV ds
iw.kZr;k or̀kdkj]
xqykch] nks"kjfgr
eksrh ;k ,sls eksrh
ftu ij lqbZ dh
uksad ds cjkcj /kCcs
gksaA

izFke Js.kh ds eksrh
ftu ij lqbZ dh
uksad ls dqN cMs
/kCcs] xÏs ;k mHkkj
gkasA

vfu;fer vkdkj
ds Øheh jax ds cMs+
/kCcs ik; tkrs gSA

vfu;fer vkdkj
ds ,sls jÌh eksrh
ftu ij lw{e
Q¡qlh :ih mHkkj
ik;s tkrs gSA

4-12-1 Ekksrh ds izdkj (Types of Pearls)

eksrh;ksa dk jax mudks cukus okys tUrq ,oa okrkoj.k ds vuqlkj fHkUu&fHkUu
gksrk gSA ;s lQsn] Øheh] /kwlj (grey)] uhys] pesfy;k (Lavender)] cSaxuh
(mauve) rFkk dkys jax ds gksrs gSaA ;s fuEu izdkj ds gkssrs gSa&

1- fya?kk eksrh (Lingha Pearl)& ;s loksZRre xq.koRrk okys eksrh gS tks
leqnzh ’kqfDr;ksa }kjk fufeZr fd;s tkrs gSA

2- Ckht eksrh (Seed Pearl)& ,d pkSFkkbZ xzsu (Grain) ls de ds eksrh
dks cht eksrh dgrs gSA 9]000 cht eksrh feydj ,d vkmUl (one
ounce) ds cjkcj gksrs gSA
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3- cVu eksrh (Button Pearl)& ;s dop ls tqM+s ik;s tkrs gSa rFkk
v/kZ&xksykdkj (hemispherical) gksrs gSA

4- cSjksd eksrh (Baroque Pearl)& ;s ’kjhj ds vUnj curs gS ijUrq
budh vk—fr mruh vPNh ugha gksrh ftruh cVu ekrh dh gksrh gSA

6- fCyLVj eksrh (Blister Pearl)& ;s [kks[kys gksrs gSa rFkk bu ij
vfu;fer ?kqf.M;k¡ (knobs) ik;h tkrh gSA

4-12-2 eksfr;ksa dk izlaLdj.k ,oa —f=e jatu (Processing and
Artificial Colouring of Pearls)

eksfr;ksa dh xq.koRrk rFkk muds :Ik&jax dks fu[kkjus ds fy, vktdy eksfr;ksaa
dk izlaLdj.k ,oa jatu fd;k tkrk gSA blds lkFk gh usØs dh irZ dks gVkdj
eksfr;ksa ij ls NksVs&NksVs nkx&/kCcksa ,oa [kjksapksa dks Hkh nwj dj fy;k tkrk gSaA

izlaLdj.k ds fy, loZizFke eksfr;ksa esa Nsn djrs gSa rkfd mudh yM+h
(String) cukbZ tk ldsA blds fy, eksfr;ksa esa 0-3 mm O;kl dk ,d lh/kk
Nsn djrs gSaA vc bu fNfnzr eksfr;ksa dks diM+s ds ,d NksVs FkSys esa Hkjdj nks
fnuksa rd Hkki esa idkrs gSa rkfd lrg dh v’kq)rk nwj gks tk;sA vc bUgsa ok;q
esa lq[kk ysrs gSaA /kCcksa vkfn dks nwj djus ds mÌs’; ls bUgsa gkbMªkstu
ijvkWDlkbM (Hydrogen peroxide) rFkk isVªksfy;e bZFkj (Petroleum ether) ds
feJ.k esa j[kdj lw;Z ds izdk’k esa j[kk tkrk gS vkSj fQj bUgsa lkQ dj fy;k
tkrk gSA

laof/kZr eksfr;ksa dk jatu Hkh fd;k tk ldrk gSA blds fy, igys bUgsa
fojaftr (Bleaching) fd;k tkrk gSaA xqykch jax esa j¡xusa ds fy, eksfr;ksa dks
1&24 ?k.Vs ds fy, b;ksflu jatd (Eosin stain) esa j[krs gSA jaxksa ds ifjpkyu
gsrq vkjksi.k ds le; fofHkUu jaxksa ds dsUnzd dk Hkh mi;ksx fd;k tkrk gSA

4-12-3 eksrh ’kqfDr;ksa ds nq’eu tUrq (Enemies of Pearl
Oysters)

ikWfydhV~l] ckusZfdYl] rkjkehu tSls tUrq ’kqfDr;ksa ds dop dks uqdlku
igq¡pkrs gSaA blds vfrfjDr bZy eNyh (Eel)] vkWDVksil (Octopus)] lhfi;k¡
(Sepia) tSls tUrq ’kqfDr;ksa ds izk—frd nq’eu gSaA

4-13 Ekksrh m|ksx (Pearl Industry)

eksrh lao/kZu ds vk/kqfudhdj.k dk Js; tkikuh ’kks/kdRkkZ ekbl ,oa fu’khdkok
(Mise and Nishikawa) dks tkrk gS ftUgksaus mUuhloha lnh ds vUr esa ,d
fof’k"V rduhd }kjk ’kqfDr ds tuukaxksa esa xksy eksrh mRikfnr djus esa
lQyrk izkIr dhA blds iwoZ rd mRikfnr fd, x;s eksrh oR̀rkdkj u gksdj
QQksys (Blister) dh rjg ds gksrs FksA dksfdph fedheksVks (Kokichi Mikimoto)
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us bl rduhd dks isVs.V djk;k vkSj bl izdkj lu~ 1916 esa xksy eksfr;ksa dh
izFke mit izkIr gqbZA /khjs&/khjs cM+h la[;k esa mPp xq.koRrk okys eksfr;ksa dk
mRiknu gksus yxk ftlls buds nkeksa esa deh vk;h vkSj ;s vf/kd&ls&vf/kd
yksaxksa ds fy, lqxe gksrs x;sA

vUrjkZ"Vªh; eksrh iqu#RFkku desVh (International Pearl Reival
Committee) dh fjiksVZ ds vuqlkj] orZeku esa fo’o Lrj ij eksrh lao/kZu 1-5
vjc Mkyj dk ,d m|ksx gSa ftles vk/ks ls Hkh vf/kd dk O;kikj dkys eksfr;ksa
dk gks jgk gSA bu dkys eksfr;ksa dk mRiknu dkys gksaB okyh eksrh ’kqfDr
fiadVkMk ekjxSfjVhQsjk (Black-lip pearl oyster, Pinctada margaritifera) }kjk
fd;k tkrk gSA orZeku esa nf{k.k leqnzh eksfr;ksa (South sea pearls) dk mRiknu
fo’o Lrj ij mRikfnr dqy eksfr;ksa dk ek= ,d izfr’kr gh gSA xq.koRRkk]
vkeki ,oa nkeksa dh nf̀"V ls vkWLVªsfy;k eksrh mRiknu ds {ks= es izFke LFkku
j[krk gS ijUrq mRikfnr eksfr;ksa dh la[;k ,oa otu dh nf̀"V ls b.Mksusf’k;k
dk LFkku fo’o esa lcls Åij gSA vkWLVªsfy;k dk czwes (Broome) ’kgj eksrh ds
uxj ds :Ik esa tkuk tkrk gSA

vkt fo’o esa eksrh dop ls cuk;s x;s vkHkw"k.kksa dk Hkh O;kikj gks jgk gSA
vesfjdk rFkk baXyS.M esa eksrh dop ls cuk;s x;s cVuksa ,oa cDdyksa (Buckles)
dh [kir oL= m|ksx esa cMsa iSekus ij gks jgh gSA

Hkkjr ds rwrhdksfju uked ’kgj esa lu~ 1972 esa dsUnzh; leqnzh
ekRL;dh ’kks/k laLFkku (Central Marine Fisheries Research Institutes,
CMFRI) us ,d eksrh lao/kZu ’kks/k ;kstuk izkjEHk dhA CMFRI esa fiadVkMk
QqdkVk (Pinctada fucata) uked eksrh ’kqfDr ds —f=e v.Mtuu (Spawning)
rFkk ykoksZa ds ikyu vkfn dh rduhd fodflr dh xbZA blds vfrfjDr bl
laLFkku us fiadVkMk ekjxSfjVhQsjk ds cht mRiknu esa Hkh lQyrk izkIr dh
ftuls mPp dksfV ds dkys eksfr;ksa dk mRiknu gksrk gSA bUgha iz;klksa ls
mRlkfgr gksdj rfeyukMq ekRL;dh fodkl fuxe (Tamilnadu Fisheries
Development Corporation) rFkk nf{k.kkapy isVªks&jlk;u m|ksx fuxe
fyfeVsM (Southern Petro & Chemical Industries Corporation Ltd.) us
la;qDr :Ik ls 1983 esa eksrh lao/kZu gsrq ,d dEiuh dh LFkiuk dh ftlds QkeZ
ØqlknbZ (Krusadai) rFkk e.Mie (Mandpam) esa LFkkfir fd, x;sA blh ds
Ik’pkr~ vU; dEifu;ksa us Hkh eksfr;ksa ds O;kolkf;d mRiknu esa #fp ysuk izkjEHk
fd;kA

viuh çxfr tk¡fp, (Check Your Progress)

16- fdl ns’k esa eksrh lao/kZu dh mRifRr gqbZ\

¼v½ Hkkjr ¼c½ phu

¼d½ tkiku ¼M½ eysf’k;kA



ty —f"k

390

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

17- lcls vPNk eksrh gksrk gS&

¼v½ cVu eksrh ¼c½ fya?kk eksrh

¼d½ cSjksd eksrh ¼M½ fCyLVj eksrhA

18- eksrh mRikfnr djus okys eksrh ’kqfDr ik;s tkrs gSa&

¼v½ LoPN ty esa ¼c½ leqnzh ty esa

¼d½ nksuksa esa ¼M½ buesa esa ls dksbZ ughaA

19- fuEu esa ls fdl inkFkZ dks eksrh dh ekrk (Mother of Pearls) dgrs
gaS\

¼v½ dSYlkbV ¼c½ dkWfUpvksfyu

¼d½ usØs ¼M½ buesa esa ls dksbZ ughaA

20- eksrh lao/kZu esa fdls dyeh Ård ds :Ik esa iz;ksx fd;k tkrk gS\

¼v½ ikn ¼c½ dop

¼d½ Dykse ¼M½ eSf.VyA

21- usØs lzkfor djus okyh dksf’kdk,¡ ik;h tkrh gSa&

¼v½ eSf.Vy dh ckgjh lrg ij ¼c½ eSf.Vy dh vUn:ih lrg ij]

¼d½ eSf.Vy ds fdukjs ij ¼M½ lHkh txgksa ijA

22- LiSV cuus ls Bhd iwoZ dh voLFkk dks dgrs gS &

¼v½ VªksdksQksj ykokZ ¼c½ isMhosfyxj ykokZ

¼d½ osfyxj ykokZ ¼M½ IyS.VhxzsMA

23- lokZf/kd izfl) *jkuh eksrh* (Queen pearl) gS ,d&

¼v½ LoPN tyh; eksrh

¼c½ leqnz tyh; eksrh

¼d½ —f=e eksrh

¼M½ jaxhu —f=e eksrhA

24- eksrh cukus okyh og leqnzh iztkfr tks Hkkjr esa lkekU;r;k ik;h
tkrh gS&

¼v½ ,cksyksu] gsfyvksfVl (Ablone, Haliotis sp)

¼c½ fiadVkMk QqdkVk (Pinctada fucata)

¼d½ fgfj;ksfIll LysftykbZ (Hyriopsis schlegelii)

¼M½ iSjhfl;k dk#xsVk (Parreysia corrugata)A
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25- eksrh lao/kZu dk izeq[k mís’; gS&

¼v½ vkHkw"k.k m|ksxksa esa ¼c½ is.V m|ksxksa esa

¼d½ QuhZpj m|ksxksa esa ¼M½ mijksDr lHkh esaA

26- leqnz dh xgjkbZ esa >hxksa dks idM+us okys xksrk[kksjksa dks tkiku esa
dgk tkrk gS&

¼v½ dkSfVY; ¼c½ eqDrkQuk

¼d½ ih- oYxsfjr ¼M½ ,-,e-,- (AMA)A

4-14 laof/kZr iztkfr;k¡ (Cultured Species)

fo’o ds dbZ ns’kksa us esa<+d ds O;kolkf;d ikyu gsrq iz;kl fd;s ijUrq mUgsa
bl vksj okafNr lQyrk ikIr ugha gqbZA vkt Hkh ;wjksi rFkk nf{k.k vesfjdk esa
esa<+dksa dh dqN iztkfr;ksa tSls jkuk VSEiksjsfj;k (Rana temporaria)] jkuk
MyekfVuk (Rana dalmatina)] jkuk ,LdqysaVk (Rana escultenta) vkfn ds
ikyu dh rduhd fodflr djus ds iz;kl fd;s tk jgs gSaA vesfjdk esa mRrjh
vesfjdu cqy ÝkWx] jkuk dSVsfLc;kuk (North American Bull Frog, Rana
catesbeiana) dk lQyrkiwoZd lao/kZu fd;k tk jgk gSA blds vfrfjDr
fuEufyf[kr iztkfr;ksa dk vUrdZ{kh; lo/kZu (Indoor Culture) Hkh fd;k tk
jgk gS&

1- vesfjdu gjk esa<d] jkuk DysehVsUl (American Green Frog, Rana
clamitans)A

2- ysiMZ esa<d] jkuk ihfi;sUl (Leopard Frog, Rana pipiens)A

3- fidsjsy esa<d] jkuk ikyfLVªl (Pickerel Frog, Rana palustris)
Hkkjr esa esa<+dksa dh fuEu iztkfr;ksa dk lao/kZu fd;k tk jgk gS&

1- Hkkjrh; cqy esa<d] jkuk fVxzhuk (Indian Bull Frog, Rana tigrina)A

2- Hkkjrh; gjk esa<d] jkuk gSDlkMSDVkbyk (Indian Green Frog, Rana
hexadactyla)

3- tkWMZu dk esa<+d jkuk ØkWlk (Jadon’s Frog, Rana crossa)

jkuk fVxzhuk rFkk jkuk ØkWlk Hkkjr esa izkd̀frd :Ik ls taxyksa esa ik;s
tkrs gSa tcfd jkuk gsDlkMSDVkbyk izk;}hih; Hkkjr esa if’pe caxky] f=iqjk
rFkk vksfM’kk esa ik;k tkrk gSA
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4-15 jkuk fVxzhuk dh tSfodh (Biology of Rana
Tigrina)

jkuk fVxzhuk ,d fnupj (dirunal) rFkk ty&LFkypj (amphibious) esa<d gS
tks ty esa ;k tyk’k;ksa ds fudV ue Hkwfe ij Ikk;k tkrk gSA bldk 'kjhj
12&20 lseh yEck gksrk gSA Ropk ’ys"e (mucus) ds dkj.k fpduh rFkk
ylylh gksrh gSA i"̀B Hkkx ij Ropk dk jax gjk gksrk gS ftl ij dkys ;k Hkwjs
/kCcs ik, tkrs gSA v/kj ry ij Ropk dk jax gYdk ihyk gksrk gSA ’kjhj ds
e/; i"̀B Hkkx ij vkxs ls ihNs rd ,d gYdh ihyh ykbu fn[kkbZ nsrh gSA

EARLY
DEVELOPMEN

DORSAL

MIDDORSAL LINE
HEAD

DERMA
L

TRUNK SNOUT

EXTERNA
L NARIS
EYE

MOUT
THORAX

TYMPANU

FORELIMB
BELLY OR
ABDOMEN

HINDLIMB

fp= Ø- 4-18% External features of Rana tigrina

Hkkjrh; cqy ÝkWx tqykbZ ls flrEcj rd tuu djrk gSA cjlkr izkjEHk
gksrs gh esa<d xzh"e lqIrkoLFkk (aestivation) R;kxdj ckgj vk tkrs gSaA
vesfjdu cqy ÝkWx&viSzy rFkk ebZ ds efgus esa tuu djrk gSA tuu dky esa
uj es<+d rh[kh VjZ&VjkgV }kjk esa<dh dks eSFkwu (copulation) ds fy, vkokgu
djrk gSA eSFkqu ds le; esa<dh dh ihB ij p<+dj vius vxziknksa }kjk mlds
o{k Hkkx dks dldj idM+ ysrk gSA bl izdkj ds eSFkquh vkfyaxu dks ,EIysDll
(amplexus) dgrs gSaA ?k.Vksa eSFkquh vkfyaxu ds QyLo:i uj rFkk eknk nksuksa
gh vius&vius ;qXedksa (cloacal aperture) ls ,sYcqesu (albumen) esa lus v.M
ckgj fudyrs gSA Bhd blh le; uj ds voLdj }kj ls ’kqØk.kq nzO;
(spermatic fluid) fudyrk gSA ,d esa<dh ,d ckj esa 600&700 v.Ms nsrh gS
rFkk ,d tuu dky esa dbZ ckj eSFkqu djrh gSA v.Mksa ds pkjksa vksj
dk ,sYcqesu ty lks[kdj rqjUr Qwy tkrk gS vkSj ylnkj tsyh esa ifjofrZr gks
tkrk gSA blh dks esa<d dk tykaMd ;k LikWu (Spawn) dgrs gSaA ,d tuu
dky esa ,d&,d eknk 5&6 oxZ QhV ds {ks= esa ylnkj tsyh esa djhc
10]000&20]000 v.Ms nsrh gSA
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v.Mfu{ksi.k (oviposition) ds yxHkx 5 fnu ckn v.Mksn~Hksnu (hatching)
gksrk gS ftlds ifj.kkeLo:Ik VSaMiksy ykokZ (tadpole larvae) v.Ms ls ckgj
fudyrk gSA vesfjdu cqy ÝkWx ds v.Ms rki vuqlkj 4 fnu ls ysdj 3 lIrkg
esa v.Mksn~Hksnu djrs gSaA

VSMiksy ykokZ typj (aqutic) gksrk gSA gSfpax ds rqjUr ckn ls ysdj
24 ?k.Vs rd ;g Hkkstu ugha djrk vkSj v.Mihr ij gh fuokZg djrk gS blds
ckn ;g Hkkstu ysuk izkjEHk djrk gSA ;g ’kkdkgkjh (herbivorous) gksrk gS
rFkk lw{e&ikS/kksa vkSj ’kSokyksa dks [kkrk gSA VSMiksy dk;kUrj.k (metamophosis)
djds o;Ld esa cny tkrk gSaA

EXTERNAL
GILL STAGE

HATCHING

LATE
DEVELOPMENT

EARLY
DEVELOPMENT

FERTILIZATION

AMPLEXIS AND
OVIPOSITION

fp= Ø- 4-19% Life cycle of rana tigrina

esa<dksa esa of̀) cgqr /khjs&/khjs gksrh gSA v.M fu{ksi.k ls ysdj o;Ld
cuus rd dk le; okrkoj.k ds rki] Hkkstu dh miyC/krk vkfn ij dkQh
fuHkZj djrk gSA Hkkjr rFkk vU; xeZ ns’kksa esa ;g yxHkx Ms<&nksa eghus esa iwjk
gks tkrk gS] ysfdu B.Ms ns’kksaa esa vf/kd le; yxrk gS tgk¡ VSaMiksy ls esa<d
cuus esa ,d lky ;k mlls Hkh vf/kd le; yx ldrk gSA Hkkstu ds vHkko esa
dk;kUrj.k tYnh izkjEHk gks tkrk gSA blds foifjr Hkkstu dh cgqrk;r gksus ij
VSMiksy cM+k ,oa eksVk gks tkrk gS vkSj dHkh&dHkh eghuksa dk;kUrj.k ugh gksrkA

4-16 esa<dksa dk lao/kZu (Culture of Frogs)

esa<d ,d vlerkih (Poikilothermic) tUrqq gSA fo’ks"kKksa dk ekuuk gS fd
B.Ms ns’kksa dh vis{kk xeZ ns’kksa esa esa<dksa ds lao/kZu dh lEHkkouk,¡ vf/kd
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O;kogkfjd gSaA B.Ms ns’kksa esa tgk¡ lnhZ esa Hkh lw;Z dk izdk’k miyC/k gksrk gS
ogk¡ ij lao/kZu dk;ZØe pyk;k tk ldrk gSaA esa<dks ds lao/kZu dks
fuEufyf[kr pj.kksa esa ck¡Vk tk ldrk gS&

1- Rkykc dh cukoV (Pond Design)]

2- ty dh xq.koRrk (Quality of water)

3- laxzg.k (Collection)

4- iztuu (Breeding)

5- df̀=e laHkj.k (Artificial Feeding)

6- mit izkIr djuk (Harvesting of Crop)

1- Rkykc dh cukoV (Pond Design)& esa<dksa esa {ks=h;rk (Territoriality)
ik;k tkuk ,d egRoiw.kZ y{k.k gSA ,d ifjiDo esa<d dks
vius ,dkfUrd laHkj.k {ks= (Exclusive feeding territory) ds :Ik esa
de ls de 21 QhV dh rV js[kk (Shore line) dh vko’;drk gksrh gSA
blh fo’ks"krk (trait) ds dkj.k cqy esa<dksa dh la[;k mlds izkdf̀rd
okrkoj.k esa de gks tkrh gSA vr% miyC/k rVh; js[kk ,d ØkfUrd
dkjd (Critical factor) dk dk;Z djrh gSA esa<dkas ds fy, rkykc dk
vkdkj mruk ek;us ugha j[krk ftruh fd mldh rV js[kk D;ksafd esa<d
vkjke djus rFkk Hkkstu djus dss fy, mFkyh rV Hkwfe dk gh mi;ksx
djrs gSaA [kqys xgjs ty dk ;s dHkh&dHkh gh mi;ksx djrs gSaA

vfu;fer vkdf̀r ds rkykcksa esa fu;fer] xksy ;k pkSdksj rkykcks dh
vis{kk vf/kd rVjs[kk miyC/k gksrh gS vr% rkykc yEcs rFkk l¡djs cukus
pkfg, ;k rkykc esa NksVs&NksVs }hi ;k y?kqfuosf’kdk,¡ (coves) cuk nsuh
pkfg,A vktdy rkykc dss LFkku ij NksVh&NksVh [kkb;k¡ (ditches)
cukdj esa<dksa dk lao/kZu fd;k tk jgk gSA bl izdkj dh O;oLFkk
esa<dksa ds ogu djus dh {kerk c<+k nsrh gSA rkykc pkgs ftl izdkj dk
Hkh cuk;k tk;s] bldk dqN Hkkx bruk xgjk gksuk pkfg, fd vR;f/kd
lnhZ ;k xehZ ds le; esa<d vius dks lqjf{kr j[k ldsaA ;g xgjkbZ ml
LFkku dh tyok;q ij fuHkZj djrh gSA lk/kkj.kr;k 2&12 QhV dh
xgjkbZ Ik;kZIr gksrh gSA

esa<+dks ds lao/kZu gsrq p;fur rkykc ds pkjksa rjQ de ls de 3 QhV
Å¡ph tkyh dh ckM+ (fence) yxk nsuh pkfg,A ckM+ ds Åijh fljs dks
ia[k ds leku vUnj rFkk ckgj dh vksj eksM+ nsuk pkfg,A ;g ckM+
eNfy;ksa] lk¡iksa] dNqvksa] tyh; if{k;ksa tSls ijHkf{k;ksa ls esa<dksa dks
lqjf{kr j[krh gSA mM+us okys if{k;ksa ls esa<dks dks lqjf{kr j[kus ds fy,
rV js[kk dss Åij Hkh ,d rkj dh tkyh rkuh tk ldrh gS ijUrq bl
izdkj dh O;oLFkk NksVs rkykcksa esa gh dh tk ldrh gSA



ty —f"k

395

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

2- Tky dh xq.koRrk (Quality of water)& Rkykc esa lEiw.kZ of̀) dky ds
fy, vPNh xq.koRrk okys ty dh vkiwfrZ ds Ik;kZIr lk/ku gksuk
vko’;d gksrk gSA vPNh of̀) ds fy, ty dk rki 20&26˚C rFkk pH
6&7 vFkkZr~ gYdk vEyh; gksuk pkfg,A ty esa ?kqfyr vkWfDltu dh
mifLFkfr vR;Ur vko’;d gksrh gS D;ksafd VSMiksy ykokZ eNyh dh rjg
Dykse (gill) dh lgk;rk ls tyh; ’olu djrs gSaA ty esa
ihM+duk’kdksa (pesticides) ,oa vU; tgjhys inkFkksZa dh mifLFkfr ugh
gksuh pkfg,A gok vFkok ty ds lkFk vk;s bu ihM+duk’kdksa dh
v?kkrd lkUnzrk (Non-lethal concentration) Hkh esa<+d dh Vk¡xksaa dks
euq"; ds [kkus ds fy, v;ksX; cuk nsrh gSA

3- lap;u (Collection)& dqN d"̀kd tuu dky ds le; esa<d ds v.Mksa a
rFkk ykoksZa dk lap;u djrs gaS] ijUrq ;g ns[kk x;k gS fd lafpr fd;s
x;s ykoksZ a esa dHkh&dHkh jksxtud thoksa dk laØe.k gksrk gSA bl izdkj
ds laØfer ykoksZa dh cgq/kk dk;kUrj.k ds le; èR;q gks tkrh gSA vr%
ifjiDo iztudksa (breeders) dks muds izk—frs lzksrksa ls ekulwu iwoZ ds
eghuksa esa gh idM+ fy;k tkrk gSA bu iztudksa a dks oSfylusfj;k]
gkbfMªyk] ,tksyk ,oa okWfYQ;k tSls tyh; ikS/kksa ls ;qDr rkykc esa j[kk
tkrk gSA lkekU;r;k eknk ,oa uj esa<dksa dks 5 % 1 ds vuqikr esa
6]000@ gsDV;j dh nj ls lap;u fd;k tkrk gSA

4- iztuu (Breeding)& Ok;Ld uj esa<dksa dks fuEufyf[kr dkj.kksa ls
igpkuk tk ldrk gS&

(i) iw.kZ fodflr eSFkqu xÌh dh mifLFkfrA

(ii) tcM+ksa ds dks.k ij oksdy lSd dh mifLFkfrA ;s oksdy lSd jkuk
fVxzhuk rFkk jkuk ØkWlk esa fixes.V ;qDr rFkk jkuk
gsDlkMSDVkbyk esa lQsn gksrs gSA

(iii) uj dh Hkqtk,¡ eknk dh vis{kk etcwr gksrh gSA

vkdj ds vuqlkj 75 feeh- ls cM+s jkuk fVxzhuk] 65 feeh- ls cM+s jkuk
gsDlkMSDVkbyk rFkk 50 feeh ls cMk jkuk ØkWlk dks iztuu dky esa ifjiDo
dgk tk ldrk gSA

ifjiDo v.Mksa okyh eknk dks igpkuus ds fy, esa<d dks ,d crZu esa
j[krs gSa ftlesa 2&3 bap ty gksA cSBus ij dsoy eknk esa<d dk mnj mHkjk
gqvk fn[kkbZ nsxkA ,sls esa<d esa tk¡?k dh isf’k;k¡ xksy rFkk iwjh fn[kkbZ nsaxh
rFkk mnj Hkkx dh d’ks#dk,¡ iwjh rjg ek¡l ls <+dh gksxhA

Eksa<dksa esa ih;w"k xzfUFk dk ?kksy rS;kj djds batsD’ku yxkus ls iztuu
izsfjr fd;k tk ldrk gSA blds fy, ifjiDo esa<+dksa esa ls iztuu dky esa
iztuu ls iwoZ ih;w"k xzfUFk (Pituitary gland) fudky dj rqjUr mls
B.Ms ,slhVksu (Acetone) esa Mky nsrs gSA bu xzfUFk;ksa dks gkseksftukbtj esa
0-5 feyh- vklqr ty] fjaxj ?kksy esa ckjhd ihldj j[k ysrs gSaA ih;w"k xzfUFk ds
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bl ?kksy dks ,d gkbiksMfeZd flfjat (Hypodermic syringe) }kjk Ropk ds
Åij ls izos’k djk nsrs gSaA blls v.Mtuu gks tkrk gSA

v.Mksa dk —f=e fu"kspu ’kqØk.kqvksa dk izyEcu (suspension) cukdj
fd;k tkrk gSA blds fy, thfor uj esa<d esa ls o"̀k.kksa (Testes) dks ’kYd
fØ;k }kjk dkV dj fudky ysrs gSA bls NksVs&NksVs VqdMksa esa LdSYiy dh
lgk;rk ls dkV dj 5 feyh- ty esa feyk nsrs gSA ;g izyEcu v.Mksa ds Åij
Mkyus ls lkS izfr’kr fu"kspu gksrk gSA

—f=e fu"kspu djkus gsrq ,d buSey Vªs (36 × 31 × 6 lseh) esa 400
feyh- rkykc dk ty ysrs gSA blesa 50]000&60]000 v.Ms j[kdj 20 feyh-
’kqØk.kqvksa dk izyEcu Mky nsrs gSa rFkk Vªs dks FkksM+k frjNk dj nsrs gSa
ftlls ’kqØk.kq v.Mksa ls vPNh rjg ls fey ldsaA fu"ksfpr v.Mksa dks tsyh
dSIlwy ds Qwyus rd blh ?kksy esa jgus nsrs gSA

vc v.Mksa dh tsyh dks gVk;k tkrk gS vU;Fkk v.Mksa ds Vªs dh nhokj ls
fpidus dk [krjk cuk jgrk gSA bl dk;Z ds fy, v.Mksa dks cgqr ’kh?kzrk ls
0-4 izfr’kr lksfM;e DyksjkbM rFkk 0-3 izfr’kr ;wfj;k dk 2 % 1 ds vuqikr
esa ?kksy cukdj 1&2 ?k.Vs rd mipkfjr djrs gSA blds ckn v.Mksa dks ty ls
/kksdj gSfpax ds fy, NksM+ nsrs gSaA

5- —f=e laHkj.k (Artificial Feeding)& Eksa<dksa ds lao/kZu esa laHkj.k
(feeding) ,d vR;Ur uktqd izfØ;k gSA lao/kZu ds if.kkeLo:i esa<dksa
dh l?kurk (Density) c<+us ij miyC/k izk—frd Hkkstu i;kZIr ugha
gksrk] vr% LotkfrHk{k.k (Cannibalism) dk [krjk mRiUUk gks tkrk gSA
blds vfrfjDr Hkkstu dh deh ls esa<dksa dh of̀) ,oa ek¡l dh xq.koRrk
Hkh izHkkfor gksrh gS vr% laiwjd (supplementary) Hkkstu dh vkiwfrZ
djuk vko’;d gks tkrk gSA

Ckqy ÝkWx ds VSMiksy ’kkdkgkjh gksrs gSa tks lw{e&ikS/kksa ,oa ’kSokyksa dk
Hk{k.k djrs gSAa laiwjd Hkkstu ds :i esa bu ykoksZ dks mcyk vkyw] ek¡l ds
eghus VqdMs+ ;k pwts dh vk¡rksa ls cuk Hkkstu fn;k tk ldrk gSA

VSaMiksy ds dk;kUrj.k ds QyLo:i esa<d ds curs gh laHkj.k dh izfØ;k
vkSj Hkh tfVy gks tkrh gSA bldk izeq[k dkj.k ;g gS fd esa<+d dsoy xfr’khy
tUrqvksa eq[;r;k dhVksa (insects) dk gh Hk{k.k djrk gSA èr thoksa ;k LFkkoj
(non-motile) Hkkstu dks ;g vLohdkj dj nsrk gSA tkiku esa ,d iz;ksx ds
nkSjku esa<dksa dks js’ke dhV ds LFkkoj I;wiksa (pupae) dks [kkus ds fy, izfjr
fd;k x;kA ,d vU; tkikuh fof/k ds vuqlkj js’ke dhV ds èr ykoksZa dks 12
feeh- xgkj Vªs esa j[kdj rV ds mFkys ty esa j[k fn;k tkrk gSA fQj bl Vªs
dks ,d NksVh eksVj }kjk vkxs&ihNs fgyk;k Mqyk;k tkrk gS ftlls mlesa j[ks
èr ykokZ Hkh vkxs&ihNs fgyrs&Mqyrs jgrs gSa vkSj esa<d bUgsa thfor le>dj
[kkrs jgrs gSA
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vf/kdrj —"kd thfor Hkkstu dk lap;u djrs gaSA blds vfrfjDr
fdukjs ij dhVksa dks vkdf"kZr djus okys Qwyksa ds ikS/ks yxkrs gSa rFkk jkr esa
fdukjs ij 100&200 W dk ySSSEi yxk nsrs gS ftlls dhV vkdf"kZr gksdj esa<dkas
dk f’kdkj curs gSA

Rkkykc esa laof/kZr fd;s x;s cqy esa<dksa dks mlh izdkj ls idM+rs gS tSls
maxyh esa<dksa dks idM+k tkrk gSA bu rduhdksa esa gkFk ls idM+uk] tky ls
idM+uk] Hkkys ls idM+uk rFkk eNyh dh rjg dk¡Vs ls idM+uk ’kkfey gSA dk¡Vs
es pkjs (Bait) ds :i esa thfor dhV] dSpq, ;k —f=e pkjs ds :i esa yky
/kkxs ;k diM+s dk mi;ksx fd;k tkrk gSA Hkkys dk mi;ksx (spearing)
lkekU;r;k jkr esa djrs gSA blds fy, igys esa<d dh vk¡[kksa ij izdk’k fcUnq
(spot-light) QSad dj mls pfdr dj nsrs gS ftlls og xfrghu gks tkrk gSA

4-17 esa<+dksa dk vUrdZ{kh; lao/kZu (Indoor Culture of
Frogs)

esa<+dksa ds vUrdZ{kh; lao/kZu dh rduhd loZizFke tkiku ds Vh- dkokewjk
(T. Kawamura) us fodflr dhA blh rduhd ds vk/kkj ij vko’;drkuqlkj
ifjorZu djds vU; ns’kksa esa Hkh esa<dksa dk vUrdZ{kh; lao/kZu fd;k tk jgk gS
ijUrq O;kolkf;d Lrj ij bl fof/k dk mi;ksx vHkh ugha fd;k tk jgk gSA
bl fof/k dks fuEufyf[kr pj.kksa esa ck¡Vk tk ldrk gS&

1- ty dh iwfrZ (Supply of Water)]

2- VSMiksy cksry (Tadpole Bottles)]

3- esa<dksa ds fiatM+s (Cages of Frog)]

4- laHkj.k (Feeding)

1- ty dh iwfrZ (Supply of Water)& vUrdZ{kh; lao/kZUk ds fy, ty
dh iw.kZdkfyd fujUrj vkiwfrZ gksuk vR;Ur vko’;d gksrk gSA bl ckr
dk Hkh /;ku j[kuk pkfg, fd ty dk ncko Hkh ,d leku cuk jgs
rkfd ty ds cgko dks vko’;drkuqlkj fu;fU=r fd;k tk ldsA
vkiwfrZr ty dk pH 6&7 gksuk pkfg, ftls ,slhfVd vEy ds fu;fU=r
izos’k dh lgk;rk ls O;ofLFkr j[kk tk ldrk gSA ty dk rki
20&22˚C gksuk vko’;d gksrk gS ftlds fy, ghVjksa dh enn yh tk
ldrh gSA

2- VSMiksy cksry (Tadpole Bottles)& loZziFke laxzghr v.Mksa dks ;k
muls fudys ykoksZa dks busfey iSu (pan) esa j[kk tkrk gS izR;sd iSu esa
budh la[;k lhfer j[kuh pkfg,A èr Hkzw.kksa dks fu;fer :i ls
fudkyrs jguk pkfg, rFkk izR;sd rhljs fnu ty cnyrs jguk pkfg,A
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tc VSaMiksy ykokZ rsth ls rSjus yxsa rHkh bUgsa VSMiksy cksryksa esa
LFkkukUrfjr dj nsuk pkfg,A

VSMiksy cksry ,d xSyu dh {kerk okyh dk¡p ;k IykfLVd dh cksry
gksrh gS ftlds ry dks fudkyusa ds ckn myVdj j[k nsrs gSaA bu cksryksa esa
uhps ls ,d 10 feeh- dk¡p dh uyh dh lgk;rk ls tykiwfrZ dh tkrh gS rFkk
ty ds fu"dklu ds fy, ,d 15 feeh- IykfLVd lkbQu dh Hkh O;oLFkk dj
nh tkrh gSA ty dh /kkjk dks bl izdkj O;ofLFkr djrs gSa fd izfrfnu rhu
ckj cksry dk lEiw.kZ ty cny tk;sA ty ds vkxe rFkk fuxZe LFkyksa ij
LVsuysl LVhy dh tkyh yxh gksrh gS tks ykoksZa dks ckgj tkus ls jksds j[krh
gSA VSMiksy cksry esa 25 VSMiksy ls vf/kd ugh j[kus pkfg,A bu cksryksa dks
jSd ij j[kk tkrk gSA

fp= Ø- 4-20% Tadpole bottles

3- esa<+dksa ds fiatM+s (Cages of Frog)& dk;kZUrj.k ds le; tSls gh
vxys iSj fudyrs gSa esa<+dksa dks IykfLVd ds vk;rkdkj fiatM+ksa esa
LFkkukUrfjr dj nsrs gS bu fiatM+ks esa vUnj dh rjQ jcj dh eSV yxh
jgrh gS rFkk vkJ; nsus ds fy, fpduh feÍh ds VqdM+s j[ks jgrs gSA
fitM+ksa dks ,d rjQ >qdk dj bl izdkj j[kk tkrk gS fd bldk ,d
fljk ty ls Hkjk jgs rFkk nwljk fljk lw[kk jgsA rhljs fnu bu fiatMksa
dk ty cny nsuk pkfg,A

dk;kZUrj.k ds ckn iw.kZ esa<d cuus ij bu esa<dksa dks vU; fiatM+ksa esa
LFkkukUrfjr dj nsrs gSA izR;sd fiatM+k 50-8 × 40-6 × 21-6 lseh- vkdkj dk
gksrk gS rFkk blesa nks eaftys gksrh gSA fupyh eafty vikjn’khZ gksrh gS ftlesa
ty dss vfrfjDr fdukjksa ij f’kykQyd (Ledges) j[ks jgrs gSA nwljh eafty
dk fiatMk lw[kk rFkk ikjn’khZ gksrk gS ftl ij jcM+ dh ,d eSV fcNh jgrh gS
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rFkk vkJ; (Shelter) nsus ds fy, fpduh feÍh ds VwVs crZu j[ks jgrs gSA Åijh
eafty dh ryh esa ,d fNnz gksrk gS ftlds }kjk esa<+d nksuksa eaftyksa esa vk&tk
ldrk gS fupyh eafty esa ty ds vkxe rFkk fuxZe dh voLFkk gksrh gSA
esa<dksa dks iF̀kd~ ?kj lqfo/kk iznku dh tkrh gSA fiatMksa esa LFkkukarfjr djus ls
igys mUgsa 6 ppm ds dSfY’k;e gkbMªksDyksjkbM (Calcium hydrochloride)
foy;u esa 10 feuV ds fy, j[kk tkrk gSA

fp= Ø 4-21% Cages for adult frogs

4- laHkj.k (Feeding)& VSMiksy ykoksZa dks izfrfnu nks ckj jksesu
(Romaine) ;k ,Ldkjksy (Escarole) dh mcyh gqbZ lykn Hkkstu
ds :i esa nsrs gSaA blds vfrfjDr laiwjd Hkkstu ds :i esa lIrkg esa
nks ;k rhu ckj dPpk ;k mcyk ;dr̀ fn;k tkrk gSA dk;kZUrj.k ds
mijkUr bUgsa thfor dhV Hkkstu ds :i esa fn;s tkrs gSa ftuesa izeq[k
gSa&ehV ¶ykbZ] lkjdksQsxk (Meat fly, Sarcophaga)] xzhuckWVy ¶ykbZ]
fQuhfl;k (Greenbottle fly, Phoenicia) rFkk QhYM fØdsV] ,dhVk
(Field cricket, Acheta)A dhVksa ds fy, dhaVksa dk ikyu iz;ksx’kkyk esa
gh fd;k tkrk gSA

4-18 Ikztuu ,oa p;u (Breeding and Selection)

iz;ksx’kkyk esa esa<dksa ds iztuu dh ekudhdr̀ izfØ;k (Standardised
procedure) dk o.kZu blh v/;k; esa fd;k tk pqdk gSA O;kolkfld Lrj ij
iztuu dh izfØ;k ij ’kks/kdk;Z py jgk gSA

esa<dksa ds O;f"Vxr igpku esa mudh Ropk ij ik;s tkus okys fu’kkuksa dh
vR;f/kd Hkwfedk gksrh gSA izR;sd esa<d ds Roph; fu’kku mlh izdkj vuks[ks
(Unique) gksrs gSa tSls ekuo dh m¡xfy;kssa ij ik;s tkus okys fu’kkuA esa<dksa dh
igpku dk;kZUrj.k ds rqjUr i’pkr~ dj yh tkrh gS vkSj izR;sd esa<d ds
iztuu fooj.k dk vfHkys[k lwjf{kr j[kk tkrk gSA blh vfHkys[k ds vk/kkj ij
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iztuu esa<dksa dk p;u fd;k tkrk gSA ifjiDo iztudksa ds p;u dh izfØ;k
dk o.kZu blh v/;k; esa fd;k tk pqdk gSA

4-19 fefJr lao/kZu (Polyculture)

vktdy Hkkjr esa esa<dksa ,oa eNfy;kssa dk fefJr lao/kZu (Mixed/Polyculture)
fd;k tk jgk gS tks fd esa<dksa ds ,dy lao/kZu (Monoculture) ls dgha T;knk
ykHkizn lkfcr gks jgk gSaA fefJr lao/kZu ds fy;s Hkkjrh; estj dkiZ
eNfy;k¡( tSls&dryk] dryk dryk (Catla, Catla catla)] jksgw] ysfc;ks jksfgrk
(Rohu, Labeo rohita) rFkk fezxky] fljgkbuk fezxkyk (Mrigal, Cirrhina
mirgala) dh fQaxjfyaXl dks NksVs esa<dksa ds lkFk laxzghr fd;k tkrk gSA bl
izdkj lkekU; ,dy lao/kZUk dh rqyuk esa eNfy;ksa dh nksxquh mit izkIr dh
tkrh gSA

4-19-1 chekfj;k¡ (Diseases)

esa<+dks esa izk;% yky iSjksa okyh chekjh (Red leg disease) gksrh ns[kh x;h gS ;g
chekjh ,vjkseksukl cSDVhfj;k (Aeromonas bacteria) ds laØe.k ls gksrh
gSA ;g ns[kk x;k gS fd vf/kdrj ;g chekjh esa<dksa dks de txg esa ikyus ls
vFkok Hkkstu dh deh ds dkj.k gksrh gSA bl chekjh ds gks tkrs gh laØfer
esa<dksa dks vyx djds mi;qDr izfrtSfod (antibiotic) }kjk mudk mipkj
djuk pkfg,A rhoz laØe.k gksus ij es<dksa dks rkykc ls ckgj fudkydj
25&30 izfr’kr ds ÝkWx fjaxlZ ?kksy (Frog Ringers Solutions) esa j[kdj
rkykc dks [kkyh djds vPNh izdkj ls lq[kkuk pkfg,A iwjh rjg ls lq[kkus ds
ckn gh rkykc esa nqckjk esa<d ikyus pkfg,A

4-19-2 mi;ksx (Utilization or Economic Importance)
(vkfFkZd egRo)

esa<+d dk ek¡l mPp izksVhu;qDr gksrk gSA esa<d ds iSjksa] fo’ks"kdj fiNys iSjksa] dh
ek¡x fo’o cktkj esa vR;f/kd gSA Hkkjr ds vfrfjDr ckaXykns’k] b.Mksusf’k;k]
D;wck] eSfDldks rFkk phu Hkh esa<dksa dk fu;kZr djrs gSA esa<dksa dh peM+h Hkh
cgqr vkfFkZd egRo j[krh gS rFkk bldh bVyh] vesfjdk rFkk tkiku esa
vR;f/kd ek¡x gSA esa<d ds ifjlaLdj.k ds ckn cpk gqvk O;FkZ fgLlk dqDdqV
vkgkj esa iz;ksx fd;k tk ldrk gSA esa<d ds pwjs dh Hkh fons’kh cktkj esa cgqr
ek¡x gSA vr% esa<d ikyu ,oa lao/kZu ,d vkfFkZd m|ksx dk :i ys ldrk gSA
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viuh çxfr tk¡fp, (Check Your Progress)

27- Hkkjrh; esa<d dh dkSu&lh iztkfr dk lao/kZu fd;k tkrk gS\

¼v½ jkuk ihfi;sUl ¼c½ jkuk dSVsfLc;kuk

¼d½ jkuk fVxzhuk ¼M½ jkuk gsDlkMSDVkbykA

28- esa<+d esa yky iSj okyh chekjh gksrh gS&

¼v½ izksVkstu ijthoh ds dkj.k ¼c½ fo"kk.kq ds dkj.k

¼d½ thok.kq ds dkj.k ¼M½ mi;qZDr rhuksa ds dkj.kA

29- VSMiksy ykokZ gksrk gSa&

¼v½ ’kkdkgkjh ¼c½ ek¡lkgkjh

¼d½ ijthoh ¼M½ lokZgkjhA

30- fuEufyf[kr ds }kjk uj esa<d dks igpkuk tk ldrk gS\

¼v½ vxz ikn ij ik;h tkus okyh eSFkqu xÌh }kjk

¼c½ Loj dks"k dh mifLFkfr }kjk

¼d½ VjZ&VjkgV dh vkokt mRIkUu djus ds dkj.k

¼M½ mi;qZDr lHkh }kjkA

31- esa<d pyk tkrk gS&

¼v½ ’khr fuf"Ø;rk esa ¼c½ xzh"efuf"Ø;rk esa

¼d½ mi;qZDr esa ls dksbZ Hkh ubZ ¼M½ mi;qZDr esa ls lHkhA

32- esa<d ds eSFkquh vkfyxu dks dgrs gSa&

¼v½ ,EIysDll ¼c½ MqIysDll

¼d½ ckbZIysDll ¼M½ mi;qZDr esa ls dksbZ ughaA

33- VSMiksy ykokZ eq[;r;k ’olu djrk gS&

¼v½ Ropk }kjk ¼c½ Dykse }kjk

¼d½ Qq¶Qql }kjk ¼M½ voLdj }kjkA

34- lao/kZu rkykc ds ty dh pH yxHkx fdruh gksuh pkfg,&

¼v½ 8&9 ¼c½ 6&7

¼d½ 4&5 ¼M½ 8-6&9-6A
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35- esa<d esa izeq[k y{k.k ik;k tkrk gS&

¼v½ ty esa jgus dk

¼c½ Fky eas jgus dk

¼d½ ty ,oa Fky nksuksa dk

¼M½ mijksDr esa ls dksbZ ughA

4-20 lao/kZu ;ksX; eNfy;ksa ds fof’k"V y{k.k
(Specific Characters of Culturable Fishes)

lQy lao/kZu gsrq eNyh esa fuEufyf[kr xq.kksa dk ik;k tkuk vfrvko’;d gS&

1- eNyh&ikyu gsrq mi;qDr (Suitable) gksuk pkfg,A

2- eNyh dh rsth ls of̀) gks ,slh gksuh pkfg,A

3- eNyh] of̀) djds vPNh yEckbZ rFkk Hkkj ¼otu½ izkIr dj ldrh gSA

4- eNyh dk ekal iks"kd ,oa lqikP; (Easily digestible) gksA

5- bldk ekal Lokfn"V gksuk pkfg,A

6- ;s 'kkdkgkjh IyodHk{kh (Plankton feeden), lw{ethoh] eyHk{kh Detritus
feeder vFkkZr~ NksVh ls NksVh Hkkstu J̀a[kyk okyh eNyh gksuh pkfg,

7- buesa i;kZoj.kh; dkjdksa ds izfr izfrjks/kd {kerk Hkh gksuk pkfg,A

8- bUgsa vklkuh ls Transport fd;k tk lds ,slk xq.k Hkh gksuk pkfg,A

9- buesa fefJr ikyu djus dk Hkh xq.k gksuk pkfg,A

10- buesa izsfjr iztuu dk xq.k gksuk pkfg,A

11- jksx izfrjks/kd xq.k Hkh gksuk pkfg,A

12- vf/kd ls vf/kd vkfFkZd egRo okyh gksuk pkfg,A

dqN izeq[k [kkus ;ksX; ehBs ikuh dh eNfy;ksa dh lkekU; tkudkjh
fuEufyf[kr gS&

(A) nh?kZ lQfj;k¡ (Major Carps)

bl Js.kh esa jksgw] dYcklq] dqlkZ] èxkyk] jsck rFkk dVyk vkfn dkiZ
eNfy;k¡ 'kkfey gSa tks fd oxZ (Class) & Teleostomi (Bony fishes); x.k
(Order) & Cypriniformes rFkk dqy (Family) & Cyprinidae dh lnL;
gksrh gSaA buesa ls izR;sd dk o.kZu fuEu izdkj gS&

¼1½ jksgw ;k ySfc;ks jksfgrk (Labeo rohita)& ;g lokZf/kd dherh rFkk
izfl) estj dkiZ gS tks fd Hkkjr ds nf{k.kh Hkkx dks NksM+dj lEiw.kZ eSnkuh {ks=
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ds ehBs ty esa ik;h tkrh gSA ;g dkiZ 3 QhV ls 1 ehVj rd dh yEckbZ rFkk
20 ls 25 fdxzk rd dk otu izkIr dj ldrh gSA blds 'kjhj dk jax Dorsal
lrg ij Bluish ;k Greyish ;k Blackish gksrk gS] tcfd Ventral rFkk
Lateral lrgsa pk¡nh dh rjg lQsn ;k gYdh ihyh (Creamy pale) gksrh gSaA
thul&ySfc;ks (Labeo) dh Hkkjr esa ik;h tkus okyh yxHkx nks ntZu
iztkfr;ksa esa ls ;g iztkfr lokZf/kd Common iztkfr gSA Hkkjr ds
vfrfjDr ;g iztkfr vÝhdk ,oa osLV baMht tSls m".k&dfVcU/kh; (Tropical)
ns’kksa esa Hkh ik;h tkrh gSA ;g ikfdLrku rFkk cekZ ¼E;kaekj½ esa Hkh ik;h tkrh
gSA

;g iztkfr lkekU;r% ehBs ikuh ¼rkykcksa] ufn;ksa] >hyksa½ ds lkFk&lkFk
Tokjuneq[kksa (Estuaries) ds vYi[kkjh (Brackish) ty eas Hkh ik;h tkrh
gSaA ;g LoPN ty dks ilUn djrh gS] ijUrq eVeSys (Turbid) rFkk vYi
iznwf"kr ehBs ty esa Hkh jg ldrh gSA ;g ry&Hkksth (Bottom-feeder) rFkk
'kkdkgkjh gksrh gS vkSj Hkkstu ds :i esa 'kSokyksa (Algae) ,oa tyh; ikS/kksa dks
[kkrh gSA jksgw vaMfu{ksih (Oviparous) gksrh gSA bldk tuu&dky tqykbZ ,oa
vxLr ekg esa gksrk gS rFkk blds vaMksa dk cká fu"kspu ty esa lEiUu gksrk
gSA

anal fin ventral fin pectoral fin

operulum

mouth

filamentous
barbel

snout

nostrileyeheadlateral linedorsal fin
trunk

cycloid
scales

Caudal fin

tail

fp= Ø- 4-22% ySfc;ks jksfgrk (Labeo rohita)

blds 'kjhj dks flj] /kM+ ,oa iw¡N (Head, trunk and tail) esa foHkDr
fd;k tk ldrk gSA flj ij vkxs dh vksj NksVk] fipdk&lk rFkk dqUn
(Blunt ;k Obtuse) FkwFku (Snout) gksrk gS] ftl ij uhps dh vksj mikUrLFk
(Subterminal) eq[k (Mouth) gksrk gSA flj ds ihNs dh vksj vkWijdqye
(Operculum) gksrk gSA eq[k ds dks.kksa ij nks eSfDlyjh ckcZsYl (Maxillary
barbels) gskrs gSa] ijUrq Rostral barbels izk;% ugha gksrsA tcM+s (Jaws)
nUrfoghu gksrs gSaA Snout ij i"̀B lrg ij ,d tksM+h NksVs uklk}kj (Nostrils)
gksrs gSaA flj ds ik’oksaZ ij fLFkr vk¡[ks Iydjfgr (Lidless) gksrh gSaA

flj ,oa iw¡N ds e/; dk Hkkx Cross-section esa vaMkdkj rFkk /kM+
(Trunk) Hkkx Dorsal lrg dh vksj mHkjk gqvk gksrk gS vkSj lkjk 'kjhj pØh;
'kYdksa (Cycloid scales) }kjk <dk jgrk gSA 'kYdsa vfrO;kih (Overlapping)
gksrh gSa rFkk 'kYdksa ij ekStwn ladsUnzh NYysnkj fu’kkuksa (Concentric ring-like
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markings) }kjk eNyh dh vk;q fu/kkZfjr dh tkrh gSA /kM+ ls iw¡N rd
nksuksa ,d&,d ik’oZ js[kk (Lateral line) gksrh gSA Operculum ds ihNs ,d
tksM+h va’k&ia[k (Pectoral fins) rFkk ihNs ,d tksM+h v/kj Jksf.k ia[k (Ventral
pelvic fins) ,oa /kM+ dh iq"B lrg ij ,d i"̀B ia[k (Dorsal fin) gksrk gSA
/kM+ ds fiNys Hkkx esa v/kj ry ,d ds ckn ,d dqy rhu fNnz gksrs gSa] ftuesa
ls vxz fNnz xqnk (Anus), e/; tuu fNnz (Genital aperture) rFkk ew=
fNnz (Urinary aperture) dgykrs gSaA

'kjhj dk fiNyk 1@3 Hkkx iw¡N (Tail) dgykrk gS tks fd ik’oZ lrgksa
dh vksj ls fipdk (Laterally compressed) gksrk gSA iw¡N ia[k (Tail fin) esa
xgjh [kk¡p ds dkj.k nks leku ikfy;k¡ (Lobes) gksrh gSa] vr% bls leku iw¡N
ftuds nksuks yksc mij fups cjkcj gksrs gSA leikfy iw¡N ia[k (Homocercal
caudal fin) dgk tkrk gSA iw¡N dh v/kj lrg ij ew= fNnz ds ihNs ,d
e/;LFk (Median) xqnk ia[k (Anal fin) gksrk gSA iw¡N gh izeq[k izpyu vax dk
dk;Z djrh gSA lHkh ia[k (Fins) xzs ;k dkys&ls jax ds gksrs gSa ¼fp= 4-22½A
[kkus gsrq ikyh tkus okyh lHkh eNfy;ksa esa ;g lokZf/kd mi;qDr eNyh gksrh
gSA

jksgw dh tuu {kerk (Fecundity) vU; eNfy;ksa ¼mnkgj.k&dVyk½ dh
rqyuk esa mPp Lrj dh gksrh gSA eknk yxHkx 20 yk[k v.Ms nsrh gS] ftudk
fu"kspu ty esa gh lEiUu gksrk gSA ,d o"kZ esa cPps yxHkx 45 lseh yEckbZ
rFkk 700 xzke otu izkIr dj ysrs gSaA iksuksa (Fries) dh èR;qnj (Mortality)
de gksrh gS] vr% bUgsa yEch nwjh gsrq VªkUliksVZ fd;k tk ldrk gSA

bldk ia[k lw= (Fin formula) bl izdkj gS&

pair1
2
17

2
16414019)5/2(7917)13/3(16 B;Ltr;LI;C;A;V;P;D

??

tgk¡ fd( D = Dorsal fin]

P = Pectoral fin,

V = Ventral fin,

A = Anal fin,

Lr = Lateral row of unperforated scale,

Ll = Lateral line of perforated scales,

Ltr = Lateral transverse line,

B = Barbels, and C = Caudal fin.

¼2½ dYcklq ;k dkyk ckal (Labeo Calbasu) & Hkkstu dh nf̀"V ls
Js"B ;g eNyh iatkc] mM+hlk] if’pe caxky dh lHkh rFkk nf{k.k Hkkjr dh
dqN ufn;ksa esa cM+h la[;k esa ik;h tkrh gSA ;g eNyh ehBs ty ds rkykcksa esa
Hkh feyrh gS rFkk vU; eNfy;ksa] tSls fd dVyk rFkk jksgw ds lkFk Hkh jg
ldrh gSA bldk 'kjhj etcwr rFkk flj yEck ,oa f=dks.kh; (Conical) gksrk
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gSA nks tksM+h yEcs ckcsZYl (Barbels) dh mifLFkfr rFkk flj ds vxz dks.k Hkkx
(Conc) dk fof’k"V o.kZd (Pigmentaion) bl eNyh dh fof’k"V igpku gksrh
gSA vPNh rjg ls j[k&j[kko fd;s x;s rkykcksa esa ;g eNyh 25&30 lseh dh
yEckbZ izfr&o"kZ izkIr dj ysrh gS] ijUrq blds 'kjhj dh vf/kdre yEckbZ 90
lseh rd ik;h x;h gSA lkekU; :i ls ;g eNyh 45 ls 50 lseh yEckbZ dh
gksrh gSA bl eNyh dk Hkkstu NksVs&NksVs dhM+s (Insects) rFkk 'kSoky ,oa ?kksa?ks
gksrs gSaA ;g dVyk ,oa jksgw dh rjg gh ekulwu&dky esa iztuu djrh gSA ;g
eNyh ikfdLrku rFkk cekZ ¼E;kaekj½ esa Hkh ik;h tkrh gSA

PELVIC FIN

DORSAL FIN

EYE
SCALES

PECTORAL FIN

VENTRAL FIN

CAUDAL FIN

SNOUT

BARBEL

fp= Ø- 4-23% ySfc;ks dYcklq (Labeo calbasu)

bldk ia[k lw= (Fin formula) bl izdkj gS&

pairs28
2
174119)5/2(7919)14/3(17 B;Ltr;LI;C;A;V;P;D

?

¼3½ dqlkZ (Cursa–Labeo gonius)& ;g eNyh mÙkj Hkkjr] vklke]
mM+hlk esa rFkk Ñ".kk unh ds ehBs ikuh esa ik;h tkrh gSA blds ekal dk Lokn
vPNk gksus ds dkj.k ;g vPNh dkiZ eNfy;ksa dh Js.kh eas vkrh gSA 'kjhj dh
i"̀B lrg jk[k ds jax dh (Greyish) rFkk v/kj (Ventral) lrg gYds jax
dh ;k lQsn gksrh gSA blds gksB (Lips) eksVs rFkk ckgj dks fudys gq,&ls gksrs
gSaA bldh 'kYdssa (Scales) NksVh] ijUrq muds fdukjs dkys jax ds gksrs gSa
¼fp= 4-24½A bldh Hkkstu vknrsa (Feeding habits) jksgw ds leku gksrh gSa rFkk
blds Hkkstu esa dkcZfud dwM+k&djdV (Organic debris), ouLifr inkFkZ rFkk
Iyodh; 'kSoky (Planktonic algae) vkfn 'kkfey gksrs gSaA dqlkZ dk
iztuu&dky Hkh ekUklwu dk le; gh gksrk gSA
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LATERAL LINE

PELVIC FIN

EYE

MOUTH

PECTORAL FIN

LOWER LIP

OPERCULUM

ANAL FINCAUDAL FIN

SCALES

DORSAL FIN

fp= Ø- 4-24% ySfc;ks xksfu;l (Labeo gonius)

bldk ia[k lw= (Fin formula) bl izdkj gS&

16(3/13) 17 9 7(2 /5) 19 74 16 17 1pairD ; P ; V ;A ; C ; Ll ; Ltr ; B?

¼4½ e`xy ;k e`xkyk (Cirrhinus mrigala)& ;g dkiZ izeq[k :i ls
mÙkjh Hkkjr] iatkc] if’pe caxky rFkk mM+hlk ds ehBs ty esa ik;h tkrh
gSA ;g dkiZ jksgw ls cgqr feyrh&tqyrh gksrh gS] dsoy bldk eq[k pkSM+k rFkk
gksB irys gksrs gSaA blds 'kjhj dh i"̀B lrg (Dorsal surface) xgjs jk[k ds
jax&tSlh (Dark grey), ijUrq v/kj (Ventral) lrg ukjaxh&tSls jax dh gksrh
gSA vkB ekg esa ;g 20 lseh rd yEckbZ izkIr dj ysrh gSA bldh vf/kdre
yEckbZ 90 lseh ls ,d ehVj rd Hkh ik;h x;h gS ¼fp= 4-25½A bl eNyh dh
v¡xqfyehus (Fingerlings) rFkk o;Ld rks lM+s&xys dkcZfud inkFkZ gh vf/kd
[kkrs gSa] ijUrq blds iksuk :i (Fry forms) dh Hkkstu vknrsa jksgw ds leku
gksrh gSaA blds izeq[k Hkkstu esa ckyw] dhpM+] 'kSoky rFkk lM+h&xyh ojLifr;k¡
'kkfey gksrh gSA bldh eknk,¡ ,d o"kZ ls igys gh ijUrq uj ,d o"kZ dh vk;q
ds ckn ifjiDo (Mature) gksrs gSaA budk iztuu ck<+xzLr ufn;ksa es
ekulwu&dky ¼tqykbZ ls flrEcj½ esa gksrk gSA

anal fin

dorsal fin lateral line

head eye

nostril

mouth

operculumpectoral finpelvic fincaudal fin

fp= Ø- 4-25% flfjZul e`xkyk (Cirrhinus mrigala)

bldk ia[k lw= (Fin formula) bl izdkj gS&

pair1
2
16/

2
16444215)6/2(8918)13/3(16 B;Ltr;Ll;C;A;V;P;D ?
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¼5½ flfjZul jsck (Cirrhinus reba)& ;g dkiZ lEiw.kZ Hkkjr esa LoPN
ty eas ik;h tkrh gSA bl eNyh dks blds "kV~dks.kh; 'kYdksa (Hexagonal
scales), xgjk jaxk;u (Dark pigmentation) rFkk NksVs ,oa xkcnqe vkdkj
ds ;k 'kqaMkdkj (Tapering) flj }kjk vklkuh ls igpkuk tk ldrk gSA uj]
eknk dh rqyuk esa NksVk gksrk gS rFkk bldh vf/kdre yEckbZ 30 lseh rd gks
ldrh gS ¼fp= 4-26½A blds iksuk :i (Fry forms) tUrqIyodksa
(Zooplanktons) dks [kkrs gSa rFkk dVyk ds iksuk dh rqyuk esa rhoz of̀) djrs
gSaA o;Ld eNyh dk 60% Hkkstu Iyodh; 'kSokyksa dk gksrk gS] ijUrq ckyw]
dhpM+] dwM+k&djdV rFkk ouLifr vkfn Hkh Hkkstu dk va’k gksrs gSaA bldk
iztuu ck<+ ds mFkys o fdukjs ds ty esa ekulwu eghukas ¼twykbZ ls flrEcj½ esa
gksrk gSaA fu"kspu ds 14&15 ?k.Vksa ckn v.Mksa ls ykosZ (Larvae) fudyrs gSa]

ftUgsa o;Ld voLFkk rd igq¡pus esa
2
13 ls 4 ekg rd dk le; yx tkrk gSA

blds iksuk :i dks rkykcksa rFkk ekSleh ty (Seasonal waters) esa Hkh ,df=r
djds mlesa of̀) djkuk lEHko gksrk gS] D;ksafd budh of̀) vU;Ur rhoz gksrh
gSA

PELVIC FIN
ANAL FIN

PECTORAL FIN

MOUTH

NOSTRIL

OPERCULUM

DORSAL FIN SCALES

CAUDAL FIN

fp= Ø- 4-26% flfjZul jsck (Cirrhinus reba)

bldk ia[k lw= (Fin formula) bl izdkj gS&

pair15/7373619)6/2(8916)9/2(11 B;Ltr;Ll;C;A;V;P;D ?

¼6½ dVyk&dVyk (Catla-catla)& jsck dh rjg gh ;g dkiZ Hkh lEiw.kZ
Hkkjr esa ik;h tkrh gSA ;g eNyh vf/kdre 6 QhV dh yEckbZ izkIr dj
ldrh gS] ijUrq Hkkstu gsrq bldh mi;ksfxrk 2 QqV dh yEckbZ izkIr dj ikus
rd gh gksrh gSA bldk 'kjhj etcwr rFkk FkwFku (Snout) pkSM+k ,oa eq[k rFkk
fupyk gksB cM+k gksrk gSA 'kjhj dh i"̀B lrg dk jax Greyish rFkk v/kj ,oa
ik’oZ lrgksa dk jax pk¡nh&tSlk gksrk gSA
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pelvic finanal fin

tail

pectoral fin

mouth

eye
nostril

operculum
lateral linedorsal fin

scales

caudal fin

fp= Ø- 4-27% dVyk&dVyk (Catla-catla)

;g eNyh lHkh dkiZ eNfy;ksa dh rqyuk esa rhozre of̀) djrh gS rFkk
lcls cM+h o 'kfDr’kkyh eNyh gksrh gS rFkk tky esa Q¡lus ij tky&eq[k ls
rsth ls fudydj ckgj dwn tkrh gSA bldk iztuu ekulwu&dky ¼twu ls
vxLr½ esa gksrk gSA fu"kspu ds 15&16 ?k.Vksa ds ckn v.Mksa ls 4-5&5-5 feeh
yEckbZ ds fMEHkd (Larvae) fudyrs gSaA blds iksuk 15 ls 20 lseh yEcs gksrs
gSa rFkk iw.kZr% ty fiLlqvksa (Water fleas–Daphnia) dk gh Hkkstu djrs
gSaA ;g eNyh 7-5 ls 10 lseh izfr ekg of̀) djrh gS rFkk 2 ikS.M izfro"kZ dh
nj ls otu c<+k ldrh gSA

bldk ia[k lw= (Fin formula) bl izdkj gS&

18 19(3/15 16) 19 9 8(3/5) 19 43 1 1 1 pair7 / 6
2 2

D ; P ; V ; A ; C ; Ll ; Ltr ; B? ?

(B) ekbuj dkiZ (Minor Carps)

1- ysfc;ks fQfEcz;sVl (Labeo fimbriatus)& ;g yEcs rFkk jksgww ;k
dkyclq dh vis{kk vf/kd xgjs 'kjhj okyh eNyh gSA flj NksVk gksrk gS rFkk
nksuksa gksaB >Yyjh (Fringed) gksrs gSaA ;g eNyh ihys jax dh gksrh gSA 'kjhj ds
nksuksa rjQ chp dh drkj esa ikl tkusokys 'kYdksa ds e/; esa yky jax dk fcUnq
ik;k tkrk gSA i"̀B fQu ij xgjs jax ds jatd (Pigments) leku :i ls QSys
jgrs gSaA

bl eNyh ds ÝkbZ tUrqIyod rFkk ouLifrIyod rFkk fQaxjfyax
ouLifrIyod rFkk lM+s ikS/ks [kkrs gSaA o;Ld eNyh ryh ij Hkkstu djrh gS
(Bottom feeder) rFkk 'kSokyksa] lw{e&thoksa ,oa lMh ouLifr;ksa dks [kkrh gSA
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DORSAL FIN

EYE

MOUTH

PECTORAL FIN PELVIC FIN

ANAL FIN

CAUDAL FIN

fp= Ø- 4-28% Labeo fimbriatus (Bloch)

;g eNyh ekulwu ds le; twu ls flrEcj ds e/; iztuu djrh gSA
izFke o"kZ esa vf/kdre 35 lseh of̀) djrh gSA bldh lkekU; yEckbZ 90 lseh
gksrh gSA ;g lEiw.kZ Hkkjr esa ik;h tkrh gSA

bldk ia[k lw= (Fin formula) bl izdkj gS&

8/10947441979172219 Ltr;Ll;C;A;V;P;D ???

1- ysfc;ks ckVk (Labeo Bata)& ;g ry ij Hkkstu djrh gSA ;g
'kSokyksa] lM+s dkcZfud inkFkksZ a vkfn dk Hk{k.k djrh gSA ;g ekulwu dky esa twu
ls flrEcj ds eghus esa iztuu djrh gSA of̀) cgqr /kheh gksrh gSA izFke o"kZ
esa ;g 22&25 lseh of̀) djrh gSA

;g eNyh lEiw.kZ Hkkjr] ikfdLrku] usiky rFkk ckaXykns’k esa ik;h tkrh
gSA

CAUDAL
FIN

ANAL FIN

DORSAL FIN

PELVIC
FINPECTORAL

FIN

fp= Ø- 4-29% Labeo bata (Ham.)

bldk ia[k lw= (Fin formula) bl izdkj gS&

11 12(2 /3/ 9 10) 18 9 7(3/5) 37 40 7 /16/17D ; P ; V ; A ; Ll ; Ltr? ? ?

(C) v’kYd ehusa ;k f’kaxVh (Cat Fishes)

v’kYd (Scaleless) ehusa ;k dSV eNfy;k¡ (Cat Fishes) Hkh x.k (Order)
& Cypriniformes dh lnL; gksrh gSaA budh vk¡[ksa cgqr NksVh gksrh gSa] ijUrq
Li’kZdksa (Tentacles) dk dk;Z lEiUu djus okys ckcsZYl (Barbels) vfr
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fodflr gksrs gSa] tks fd vk¡[kksa dh nf̀"V dh deh dh iwfrZ djus esa lgk;d gksrs
gSaA ckcsZYl (Barbels) jkLrk ryk’k djus esa vge Hkwfedk fuHkkrs gSaA bUgha
ckcsZYl (Barbels) ds dkj.k bUgsa Cat Fishes dgk tkrk gS] D;ksafd Cats ds eq[k
ds vkl&ikl blh izdkj dh lajpuk,¡ ¼n<̀+ jkse&Vibrissae½ ik;h tkrh gSaA
budk iks"kd ewY; (Nutritive Value) vf/kd gksrk gSA buds jDr esa
gheksXyksfcu dh ek=k vR;f/kd gksrh gS] ftlls ;s vU; eNfy;ksa dh rqyuk esa
de vkWDlhtu okys ty esa jgus esa Hkh leFkZ gksrh gSA bl Js.kh (Cat Fishes)
esa i<+hu] Vsaxjk] nfj;k;h Vsaxjk] lqrgok Vsaxjk] ik;l] fla?kh rFkk ekaxqj vkfn
eNfy;k¡ 'kkfey gSa] ftudk o.kZu fuEu izdkj gS&

¼1½ i<+hu (Wallago attu) & bl iztkfr (Family & flyqfjMh
Siluridae) dh eNfy;k¡ lEiw.kZ Hkkjr dh ufn;ksa ,oa >hyksa esa ik;h tkrh gS
rFkk bu eNfy;ksa dks ehBs ikuh dh 'kkdZ (Fresh water sharks) Hkh dgk tkrk
gSA ;g iztkfr lokZf/kd cM+h dSV eNfy;ksa (Cat fishes) esa ls ,d gSA bldh
lkekU; yEckbZ 60 ls 90 lseh rd gksrh gS] ijUrq ;s 185 lseh rd yEckbZ Hkh
izkIr dj ldrh gSaA ;g iztkfr [kkus esa vPNh gksus ds lkFk&lkFk vPNh vk[ksV
ehu (Game fish) Hkh gksrh gSA i<+hu LoHkko ls f’kdkjh eNfy;k¡ (Predatory
fishes) gksrh gSaA vr% dkiZ eNfy;ksa ds Hk.Mkj.k rkykc esa vR;f/kd
uqdlkunk;d lkfcr gksrh gSaA budk eq[k cM+k rFkk nk¡r uqdhys o /kkjnkj gksrs
gSa tks bls lQy f’kdkjh eNyh cukrs gSaA ;s eNfy;k¡ ekuo rFkk vU; tkuojksa
dh yk’kksa dk Hkh Hkkstu djrh gSaA

nostril
tailtail

caudal fin
anal fin pelvic fin pectoral fin

mouth

headeyedorsal finlateral line

fp= Ø- 4-30% oSySxks vÍw (Wallago attu)

buesa iztuu o"kkZ _rq eas gksrk gS rFkk ;s Hkkjr] ikfdLrku] cekZ ¼E;kaekj½]
tkok] lqek=k rFkk baMksusf’k;k esa Hkh ik;h tkrh gSaA

bldk ia[k lw= (Fin formula) bl izdkj gS&

pairs217)82/4(861014/15 B;C;A;V;P;D

¼2½ Vsaxjk (Mystus seenghaia)& Vsaxjk (Tengara) eNfy;k¡
(Family&ckfxzZMh Bagridae) xaxk rFkk ;equk ,oa budh lgk;d ufn;ksa ds
vfrfjDr NksVs tyk’k;ksa esa Hkh ik;h tkrh gSaA 'kjhj dh i"̀B lrg dk jax Hkwjk
(Brown) rFkk ik’oksaZ (Sides) ,oa isV (Belly) dk jax pk¡nh&tSlk gksrk gSA ;g
eNyh Hkh f’kdkjh gksrh gS rFkk NksVh dkiZ o vU; eNfy;ksa ,oa >haxksa (Prawns)
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dk f’kdkj djrh gSA ifjiDo o;Ld dh yEckbZ 45&50 lseh gksrh gS bldh
vf/kdre yEckbZ 117 lseh rFkk Hkkj 11 fdyksxzke rd gks ldrk gSA buds
Hkkstu esa dhVd (Insects), fMEHkd (Larvae), ØsLVsf’k;Ul rFkk tyh;
[kj&irokj (Aquatic weeds) Hkh 'kkfey gksrs gSaA ;g ufn;ksa ,oa rkykcksa esa
iztuu djrh gS rFkk bldk iztuu&dky vizSy ls tqykbZ rd gksrk gSA bl
eNyh esa iztuu fof’k"V izdkj ls gksrk gSA ;s ryh (Bottom) esa xÔk cukdj
mlesa v.Ms nsrh gS vkSj v.Mksa dh ns[kHkky Hkh djrh gSA vFkkZr~ buesa tudh;
ns[kHkky (Parental care) ik;h tkrh gSA

LATERAL LINE

DORSAL FIN

EYE

BARBELS

PECTORAL
FIN

PELVIC FIN

ANAL FIN
CAUDAL FIN

fp= Ø- 4-31% feLVl lh?kkyk (Mystus seenghala)

bldk ia[k lw= (Fin formula) bl izdkj gS&

pairs42119)98/3(121169/10/7/1 B;C;A;V;P;D ???

¼3½ nfj;kbZ Vsaxjk (Mystus oar)& ;g eNyh (Family&Bagridae)
Hkkjr ds cgqr cM+s {ks= esa ik;h tkrh gS rFkk bls Hkkstu ds :i esa LFkkuh;
fuoklh xzg.k djrs gSaA 'kjhj dh i"̀B lrg dk jax Bluish grey rFkk
Sides ,oa isV dk jax lQsn gksrk gSA bldh vf/kdre yEckbZ 90 lseh rd gks
ldrh gSA uj eNfy;ksa dh v/kj (Ventral) lrg iztuu dky ds le; 'kksFk
eqDr (Inflammed) gks tkrh gS rFkk blesa ckgj dh vksj dks fudys gq,
laoguh; oyu (Vascular folds) jlkadqj (Villi) ds :i esa fodflr gks tkrs gSa
tks fd vYio;Ld cPpksa ds iks"k.k gsrq ,d lQsn izksVhu;qDr L=ko mRiUu djrs
gSaA bl izdkj] uj eNyh gh cPpksa dh ns[kHkky (Parental care) iznf’kZr djrk
gSA eknk eNyh cPpksa ds ikyu&iks"k.k rFkk ns[kHkky esa Hkkx ugha ysrh gSA ¼fp=
4-32½A

fp= Ø- 4-32% feLVl vksj (Mystus oar)
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bldk ia[k lw= (Fin formula) bl izdkj gS&

pairs417)10/3(13610/10/7/1 B;C;A;V;P;D

¼4½ lqrgok Vsaxjk (Sutahawa tengara & Mystus cavasius)& ;g
eNyh (Family&Bagridae) lEiw.kZ Hkkjr esa vR;Ur lkekU; :i ls ik;h tkrh
gSA blds 'kjhj dh i"̀B lrg dk jax 'kh’kk&tSlk (Lead coloured) rFkk
Sides ,oa isV dk jax ihyk gksrk gS ¼fp= 4-33½A bldh vf/kdre yEckbZ 45
lseh rd gks ldrh gSA bl eNyh dk Hkkstu ds :i esa cgqr vf/kd mi;ksx
fd;k tkrk gS rFkk ekuo ds fy, bldh ikVhZ lEekuiw.kZ ekuh tkrh gSA

anal fin pelvic fin pectoral fin maxillary
barbel

mandibular
barbels

mouth

caudal
fin

second dorsal fin first dorsal fin
eye nasal barbel

fp= Ø- 4-33% feLVl dSokfl;l (Mystus cavasius)

bldk ia[k lw= (Fin forumula) bl izdkj gS&

pairs416)87/43(1169/19/7/1 B;C;A;V;P;D ??

¼5½ ikxlk ;k ik;l (Pangsa or Payas& Pangasius
pangasius)& ;g eNyh (Family & Shilbeidae) cM+h&cM+h ufn;ksa esa fo’ks"kr%
caxky dh [kkM+h ds lehi ds {ks=ksa esa feyrh gSA bldk 'kjhj yEck rFkk ik’oZ
rjQ ls piVk&lk gksrk gS rFkk flj dksey Rop (Soft skin) ls <dk jgrk gS
bldh vf/kdre yEckbZ 120 lseh rd gks ldrh gS ¼fp= 4-34½A ;g eNyh
eq[;rk eksyLd~l (Molluscs) tUrqvksa dk Hkkstu djrh gS] ijUrq blds Hkkstu
esa NksVh] fo’ks"kr% dkiZ eNfy;k¡ Hkh 'kkfey gksrh gSaA bldk iztuu ekulwu
eghuksa esa gksrk gSA ;g fo’ks"k :i ls jksfg.kh ,oa jkIrh ufn;ksa esa feyrh gSA

PELVIC FIN PECTORAL FIN

MOUTH

EYE

DORSAL FIN

CAUDAL
FIN

VENTRAL
FIN GILL-OPENING

fp= Ø- 4-34% iSUxSfl;l iSUxSfl;l (Pangasius Pangasius)
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bldk ia[k lw= (Fin formula) bl izdkj gS&

XIX9)29/327/4(3431612/10/7/3 B;C;A;V;P;D ????

¼6½ fla?kh (Singhi & Heteropneustes fossilis)& fla?kh (Family &
Heteropneustidae) ,d lkekU;r% feyus okyh Cat fish gS] ftlesa
ok;q }kjk lkal ysus ds fy, lgk;d 'olu vax (Accessory
respiratory organs) Hkh ik;s tkrs gSaA vr% bls ^ok;q’oklh eNyh*
(Live fish) ekuk tkrk gSA ;s lEiw.kZ Hkkjr esa ehBs ty esa ik;h tkrh
gSA bldk flj piVk ,oa pkSM+k gksrk gSA ;g lkekU;r% 30 lseh rd
yEch gksrh gS ¼fp= 4-35½A blds val i[kksa ds daVd (Pectoral spines)
fo"kSys gksrs gSaA ;s LoHkko ls f’kdkjh gksrh gS] ijUrq eRL;Hk{kh
(Piscivorous) ugha gksrhA bl eNyh ds izeq[k Hkkstu esa dhV&iraxs]
Ñfe (Worms), 'kSoky] dhpM rFkk eNfy;ksa ds vo’ks"k 'kkfey gksrs gSaA
bldk iztuu&dky vizSy ls twu rd dk gksrk gSA

anal fin pelvic fin pectoral fin barbeis

mouth

nostrileyeoperculumdorsal finlateral linetailcaudal fin

fp= Ø- 4-35% gsVsjksIU;wLVsl Qksflfyl (Heteropneustes fossilis)

bldk ia[k lw= (Fin formula) bl izdkj gS&

pairs419666267/16 B;C;A;V;P;D ?

¼7½ ekaxqj (Mangur & Clarias batrachus)& ;g eNyh (Family &
Clariidae) Hkkjr ds eSnkuh {ks=ksa ds ehBs ty esa ik;h tkrh gSA ;g izk;%
dhpM+ esa jgrh gS] ijUrq LorU= :i ls tyh; 'olu ij Hkh thfor jg ldrh
gSA 'kjhj yEck rFkk flj ik’oksZa dh vksj ls piVk (Laterally compressed)
gksrk gSA 'kjhj dk jax leku :i ls ykfyek;qDr Hkwjk (Reddish-brown) ;k
jkf[k;k dkyk (Greyish-black) gksrk gSA blds Hkkstu esa >haxs (Prawns),
fMEHkd (Larvae), dhV&iraxs] 'kSoky rUrq rFkk ckyw ,oa dhpM+ 'kkfey gksrs gSaA
bldh vf/kdre yEckbZ 45 lseh rd gks ldrh gS ¼fp= 4-36½A bldk
iztuu&dky vizSy ls twu rd dk gksrk gSA ;g eNyh ¼dkiZ eNfy;ksa o vU;
Cat fishes dh rqyuk esa½ [kkusa esa cgqr yt+ht+ vFkkZr~ Lokfn"V (Delicious) gksrh
gSA vr% ek¡x (Demand) vf/kd gksus ds dkj.k blls dkiZ eNfy;ksa dh rqyuk
esa vf/kd eqnzk izkIr gksrh gSA Hkkjr ds vfrfjDr ;g eNyh eyk;k Jhyadk rFkk
cekZ ¼E;kaekj½ ds lkFk&lkFk dqN vU; ns’kksa esa Hkh ik;h tkrh gSA vktdy
tSo&jlk;u&foKku esa bl eNyh dh fiV~;wVjh xzfUFk ij mPp xq.koÙkk dk
[kkst dk;Z tkjh gSA
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head dorsal fin lateral line tail

caudal fin

anal finpelvic finPectoral finoperculumbarbles

eye

nostril

fp= Ø- 4-36% Dysfj;l csVªsdl (Clarius batrachus)

bldk ia[k lw= (Fin formula) bl izdkj gS&

pairs4174768/17065 B:C;A;V;P;D ?

¼8½ vkseikWd ckbZeSdqysVl (Ompok bimaculatus) & bl eNyh dk
'kjhj vR;f/kd laihfMr (Compressed) gksrk gSA eq[k FkksM+k Vs<+k gskrk gS rFkk
eq[k dh [kk¡p us= ls igys gh lekIr gks tkrh gSA ,d&,d tksM+h eSfDlyjh
rFkk eSUMhcqyj ckcsZy ik;s tkrs gS] ftuesa eSfDlyjh ckcsZy fQu rd QSys jgrs
gSaA i"̀B fQu cgqr de fodflr gksrk gSA va’k dkaVk etcwr gksrk gSA

MOUTH EYE DORSAL FIN
LATERAL

LINE

ANAL
FIN

CAUDAL
FIN

PECTORAL
FIN

fp= Ø- 4-37% Ompok bimaculatus (Bloch)

oSysxks dh rjg vkseikWd Hkh ,d ijHk{kh eNyh gS tks tUrqIyodksa] dhVksa
rFkk NksVh&NksVh eNfy;ksa dks [kkrh gSA ;g ekulwu dky esa twu ls flrEcj
rd iztuu djrh gSA

;g eNyh Hkkjr] ikfdLrku] Jhyadk] cekZ rFkk tkok esa ik;h tkrh gSA

bldk ia[k lw= (Fin formula) bl izdkj gS&

735998)1412(14 A;V;P;D ???

(D) ok;q’oklh eNfy;k¡ (Live Fishes or Air-Breathing Fishes)

;s eNfy;k¡ x.k (Order)& vkWfQ;kslsQSyhQkfeZt (Ophiocephaliformes)
rFkk dqy (Family) vkWfQ;kslsQSfyMh (Ophiocephalidae) dh lnL; gksrh gSaA
bl Js.kh dh 4 izeq[k eNfy;k¡&xqjhZ] lkSy] lksojk rFkk ,sukcl gSaA buesa tyh;
'olu ds vfrfjDr lgk;d 'olu vax Hkh gksrs gSa ftuds }kjk ok;q 'olu
lEiUu gksrk gSA budk fooj.k fuEufyf[kr izdkj gS&
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¼1½ xqjhZ ;k pék (Gurrie&Channa punctagus) & ;g eNyh
Hkkjr ,oa ikfdLrku ds leLr eSnkuh ehBs ty&L=ksrksa esa ik;h tkrh gSA ;s
Bgjs gq, ty (Stagnant water) esa jguk ilUn djrh gSA 'kjhj dk jax
mls ?ksjus okys ty ds vuqlkj cnyk gqvk gksrk gSA eSnkuh {ks=ksa esa ;g eNyh
30 lseh rFkk igkM+h {ks=ksa esa 12 lseh rd yEckbZ izkIr dj ldrh gS
¼fp= 4-38½A blds Hkkstu esa tyh; dhV] NksVh eNfy;k¡] eksyLdl] fpaxV
(Shrimps) rFkk lw{e tho 'kkfey gksrs gSA bldk iztuu&dky o"kkZ _rq esa
gksrk gSA ;s vR;f/kd ek=k esa xSehV~l mRiUu djds Hkkjh ek=k esa tkbxksV~l
cukrh gS rFkk budk fodkl (Development) cgqr rhoz xfr ls gksrk gSA

fp= Ø- 4-38% pék iaDVSVl (Channa punctatus)

bldk ia[k lw= (Fin formula) bl izdkj gS&

7/543735122220617163029 Ltr;Ll;C;A;V;P;D ?????

¼2½ lkSy (Saul&Channa marulius)& ;g iztkfr phu] ikfdLrku]
Jhyadk rFkk Hkkjr ds ehBs ty esa feyrh gSA ;g eNyh ml xgjs LoPN ty
esa jguk ilUn djrh gS] ftldh ryh esa cM+s&cM+s d.kksa okyh ckyw (Coarse
sand) ;k pÍkusa mifLFkr gksa] fo’ks"kr% tgk¡ ty&/kkjk,¡ feyrh gksaA bls nf{k.k
Hkkjr ds flapkbZ dqvksa (Irrigation Wells) esa Hkh ikyk tk ldrk gSA bu
eNfy;ksa dh yEckbZ lkekU;r% 45 lseh rFkk vf/kdre 125 lseh rd gks ldrh
gS ¼fp= 4-39½A buds Hkkstu esa NksVh dkiZ eNfy;k¡] es<d] èr tho&tUrq rFkk
jlksbZ ds vif’k"V 'kkfey gksrs gSaA blds iksus (Fries) dks dkQh nwj rd dsoy
dqN ckj ty cnydj VªkUliksVZ fd;k tk ldrk gSA bl eNyh&ekal dh
nkor dks lEekuiw.kZ ekuk tkrk gSA ;s o"kkZ _rq ls iwoZ ¼vizSy ls twu rd½
iztuu djrh gSA

fp= Ø- 4-39% psék eS:fy;l (Channa marulius)
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bldk ia[k lw= (Fin formula) bl izdkj gS&

11/666656321846 Ltr;Ll;V;A;P;D ?

¼3½ lksojk (Sowra&Channa striatus) & ;g iztkfr] mÙkj izns’k]
iatkc rFkk nf{k.k Hkkjr ds ehBs ikuh esa ik;h tkrh gSA blds 'kjhj dh i"̀B
lrg dk jax xgjk&Hkwjk ;k dkyk rFkk v/kj lrg dk jax gYdk ihyk ;k ihyk
gksrk gSA rkykch eNfy;ksa esa budh la[;k lokZf/kd gksrh gSA ;s x¡nys (Muddy)
rFkk Bgjs gq, (Stagnant) ty esa jguk ilUn djrh gSaA bu eNfy;ksa ds Hkkstu
esa Ñfe] es<d] VSMiksy] vU; eNfy;k¡] dhV rFkk NksVs lk¡i Hkh 'kkfey gksrs gSaA
nks o"kZ dh vk;q izkIr djus ij eknk,¡ ifjiDo gksdj iwjs o"kZ&i;ZUr iztuu
djrh jgrh gSa] ijUrq iztuu ekulwu ds fnuksa esa pje ij gksrk gSA iw.kZ fodflr
eNyh dh vf/kdre yEckbZ 90 lseh rd gks ldrh gS ¼fp= 4-40½A ;g eNyh
jksgw rFkk dVyk eNfy;ksa dh rqyuk esa vf/kd Lokfn"V gksrh gS] lkFk gh mudh
vis{kk bldk ikyu Hkh lLrk gksrk gSA bUgha dkj.kksa ls bldh cktkj esa ek¡x
vf/kd gksrh gS ftlls budk ewY; Hkh mPp gksrk gSA

fp= Ø- 4-40% pék fLVª,Vl (Channa striatus)

bldk ia[k lw= (Fin formula) bl izdkj gS&

10/76058102524618164341 Ltr;Ll;C;A;V;P;D ????

¼4½ ,sukcl VsLVwfMusvl (Anabas testudineus)& ;g eNyh
[Order&ilhZQkWElZ (Preciformes); Family&,ukcSUVhMh (Anabantidae)]
Hkkjr ds ehBs ty rFkk Tokjuneq[kh; uedhu ty (Estuarine water) eas ik;h
tkrh gSA ;g eNyh ty ds ckgj fudydj /kku ds [ksrksa dks ikj dj ldrh
gS rFkk isM+ dh Mkfy;ksa ij p<+ ldrh gS vr% bls ipZ eNyh (Perch fish)
Hkh dgrs gSaA bldk 'kjhj etcwr] FkwFku (Snout) FkksM+k piVk ,oa flxkj ds
vkdkj dk rFkk gjs ;k gjsiu;qDr Hkwjs jax dk gksrk gSA bldk flj pkSM+k gksrk
gSA bldh yEckbZ 25&26 lseh rd gksrh gS ¼fp= 4-41½A ;g ek¡lkgkjh eNyh
dsapq, vkfn f’kdkj dh [kkst esa ty ls ckgj fudy ldrh gS rFkk ue ok;q esa
Hkh 6&7 fnuksa rd thfor jg ldrh gSA bldk ek¡l vR;f/kd iks"kd gksrk gS
ftlds dkj.k cktkj esa ek¡x vf/kd gksus ls bldk ewY; vf/kd gksrk gSA blds
ek¡l dh xa/k lksa/kh rFkk izlUurk iznku djus okyh gksrh gSA ;g o"kkZ _rq eas
iztuu djrh gS rFkk blds iksus (Fries) rhozrk ls Hkkstu djus okys
(Voraceous feeders) gksrs gSaA Hkkstu gsrq ;g eNyh cgqr izfl) gSA
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fp= Ø- 4-41% ,sukcl VsLVwfMusvl (Anabas testudineus)

bldk ia[k lw= (Fin formula) bl izdkj gS&

9/4291711105/115)109(17 Ltr;Ll;C;A;V;P;D ??

¼5½ Dysfj;l cSVsªdl (Clarias batrachus) & bl eNyh dk flj
yEck rFkk voufer (Depressed) gksrk gSA us= NksVs gksrs gSaA ckcsZy 4 tksM+h
ik;s tkrs gSaA fupyk tcM+k Åijh tcM+s ls NksVk gksrk gSA i"̀B fQu yEck rFkk
iw¡N fQu rd QSyk gqvk] v/kj fQu NksVk rFkk ,suy fQu iw¡N fQu rd QSyk
gqvk ik;k tkrk gSA 'kjhj dk jax yky&Hkwjk ;k Hkwjkiu fy, gq, dkyk gksrk gSA
fla?kh dh rjg ekaxqj dk Hkh val dk¡Vk tgjhyk gksrk gSA

;g iji{kh eNyh gS tks dhVksa] ykoksZa] >haxksa rFkk 'kSokyksa dk Hk{k.k djrh
gSA ;g vizSy ls iztuu djrh gSA ;g Hkkjr] ikfdLrku] Jhyadk esa ik;h tkrh
gSA bldk ek¡l cgqr Lokfn"V gksrk gSA vr% bldh vR;f/kd ek¡x gSA

bldk ia[k lw= (fin formula) bl izdkj gS&

17476817065 C;A;V;P;D ??

fp= Ø- 4-42% Clarias batrachus (Unn.)

¼6½ gsVsjksIU;wfLVl QkWflfyl (Heteropneustes fossilis) & bl
eNyh dk 'kjhj yEck gksrk gS rFkk bldk flj piVk rFkk lkekU; ls N% xquk
vf/kd yEck gksrk gSA ckcsZy 4 tksM+h] ftlesa eSfDlyjh ckcsZy val fQu ds vkxs
rd fudyk jgrk gSA i"̀B fQu dkQh vkxs ls fudyrk gSA blds 'kjhj dk jax
Hkwjk gksrk gSA
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fp= Ø- 4-43% Heteropneustes fossilis (Bloch)

bl eNyh ds val dk¡Vs tgjhys gksrs gSaA blesa lgk;d 'olu vax ik,
tkrs gSaA vr% ;g okrkoj.k dh vkWDlhtu esa Hkh 'olu dj ldrh gSA ;g
ijHk{kh gksrh gS vkSj dhVksa] Ñfe;ksa] 'kSokyksa rFkk dkcZfud inkFkksZ a dk Hk{k.k djrh
gSA ;g vizSy ls twu rd iztuu djrh gSA

;g Hkkjr] ikfdLrku] phu rFkk Jhyadk esa ik;h tkrh gSA

(E) vU; eNfy;k¡ (Other Fishes)

¼1½ phry (Chital&uksVksIVsjl phrkyk Notopterus chitala)& bls
eksbZ (Moi) Hkh dgrs gSaA bldk flj Åij ls xgjk vory (Deep concave)
rFkk bldh i"̀B lrg mÙky (Convex) ,oa blds isV dh lrg lh/kh
(Straight) gksrh gSA bl eNyh dh igpku cgqr vklku gksrh gS] D;ksafd bldh
l¡djh ihB dk jax rk¡cs&tSlk Hkwjk (Coppery brown) ;k jkf[k;k (Grayish)
rFkk i"̀B mHkkj (Dorsal ridge) rd igq¡pus okyh 15 pk¡nh ds jax dh vkM+h
ifÍ;k¡ gksrh gSaA bldk FkwFku (Snout) Li"V (Distinct) gksrk gS ¼fp= 4-44½A ;g
eNyh izeq[k :i ls xaxk] egkunh ,oa czãiq= ufn;ksa esa ik;h tkrh gSA bldk
ekal cgqr Lokfn"V gksrk gSA ;g ekulwuh ekSle esa iztuu djrh gS rFkk vaMksa
dks tyh; fcEcksa (Aquatic objects) ls fpidk nsrh gS] ftlls ;s rst ty/kkjk
esa fLFkj jgrs gSaA ;g eNyh Order&DyihQkeZl (Clupeiformes) dh
Family&UkksVksIVSfjMh (Notopteridae) dh lnL; gSA

fp= Ø- 4-44% uksVkWIVsjl phrkyk (Notopterus chitala)



ty —f"k

419

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

bldk ia[k lw= (Fin formula) bl izdkj gS&

1801601412118110616)8/1(8 Ll;C;A;V;P;D ???

¼2½ eqysV (Mullet&eqfxy dklqZyk Mugil corsula) & ;g eNyh
Order&eqfxyQkWfeZl (Mugilformes) dh Family&eqfxfyMh (Mugilidae)
dh lnL; gSA bls lkekU;r% ehBs ty dh jkf[k;k eqfxy (Grey Mugil) dgk
tkrk gSA FkwFku (Snout) ls ihNs flj ij ,d tksM+h i"̀B vk¡[ks (Dorsal eyes)
gksrh gSa] ftUgsa rSjrs le; ;g ty lrg ds Åij cuk, j[krh gSA bldh nf̀"V
(Vision) cgqr rst gksrh gSA ;g eNyh dhpM+] 'kSoky rFkk ckyw [kkuk ilUn
djrh gS] tcfd blds cPps rhoz Hkkstu djus okys ykyph HkkstudrkZ
(Voraceous feeders) gksrs gSa vkSj ØLVsf’k;Ul ds Iykoh v.Mksa (Planktonic
eggs) dks [kkrs gSA ;s eNfy;k¡ yEch Nykax yxk ldrh gSa rFkk 'kh?kzrk ls ej
tkrh gSaA ;g eNyh vf/kdre 45 lseh rFkk lkekU;r% 30 lseh dh yEckbZ ÁkIr
djrh gSA ekal dk Hkkstu cgqr mRre Lokn ,oa iks"kd rRoks ls ;qDr gksrk
gSA ;g eNyh mRrj izns’k] fcgkj] caxky rFkk cekZ ¼E;kaekj½ esa cgqrk;r ls
feyrh gSA ;g o"kkZ _rq esa iztuu djrh gSA

SCALES DORSAL FIN

EYE

MOUTH

PECTERAL FIN
PELVIC

FINVENTRAL FIN
CAUDAL FIN

fp= Ø- 4-45% eqfxy dkWlqZyk (Mugil Corsula)

bldk ia[k lw= (Fin formula) bl izdkj gS&

15521598/35/15)8/1(4 Ltr;Ll;C;A;V;P;D ?

¼3½ cke (Baam&eSLVkslSEcsyl vkesaVl Mastocembelus
armatus)& ;g eNyh Order&eSLVkslSEcyhQkWfeZl (Mastocembeliformes)
dh Family&eSLVkslSfEcfyMh (Mastocembelidae) dh lnL; gksrh gSA ;g
Hkkjr dh igkfM+;ksa rFkk eSnkuh Hkkxksa ds ehBs ty rFkk gYds uedhu ty esa
ik;h tkrh gSA ;s i"̀B lrg ls Hkwjh rFkk v/kj lrg ls ihyh gksrh gSA bldh
vf/kdre yEckbZ 60 lseh rd gks ldrh gS ¼fp= 4-46½A ekuo Hkkstu ds :i esa
bldk ek¡l cgqr gh Lokfn"V gksrk gSA ;s o"kkZ _rq esa iztuu djrh gSaA
buesa ,d tksM+h val ia[k (Pectoral fins) gksrs gSa rFkk 'kjhj dh i"̀B ,oa v/kj
lrgksa ds i[kksa dks tksM+rs gq, iw¡N ia[k gksrk gS] ijUrq Ventral fin ugha gksrkA
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PECTORAL FIN

MOUTH

EYELATERAL LINE
DARK SPOTS

CAUDAL FIN

fp= Ø- 4-46% eSLVkslsEcsyl vkeSaVl (Mastocembelus armatus)

bldk ia[k lw= (Fin formula) bl izdkj gS&

7875/325238278/3937 A;P;D ????

viuh çxfr tk¡fp, (Check Your Progress)

36- Hkkjro"kZ esa eNyh m|ksx fdruk iqjkuk gS\

¼v½ 2500 o"kZ ¼c½ 2000 o"kZ

¼d½ 1500 o"kZ ¼M½ 1000 o"kZ

37- eNyh ds ek¡l esa vf/kd ek=k esa D;k ik;k tkrk gS\

¼v½ izksVhu ¼c½ QkWLQksjl

¼d½ olk ¼M½ ty

38- dqN eNfy;ksa dks dSV eNfy;k¡ (Cat fishes) D;ksa dgk tkrk gS\

¼v½ jkLrs dks [kkst ldrh gSa ¼c½ vPNh izdkj ls ns[k ldrh gSa

¼d½ vPNk Hkkstu iznku djrh gS ¼M½ ¼v½ rFkk ¼c½ nksuksaA

39- dkSu&lh eknk eNyh yxHkx 20]00]000 rd v.Ms nsrh gSA

¼v½ ysfc;ks jksfgrk ¼c½ dryk dryk

¼x½ fljfguk ¼M½ E;wfxy

40- Vsaxjk eNyh dk ia[k lw= fuEu esa ls dkSu&lk gS\

¼v½ pairs417)10/3(13610/10/7/1 B;C;A;V;P;D

¼d½ pairs42119)48/3(121169/10/7/1 B;C;A;V;P;D ???

¼c½ pairs416)87/43(1169/19/7/1 B;C;A;V;P;D ??

¼M½ pairs419)103(666267/16 B;C;A;V;P;D ??

41- fdl dSV eNyh (Cat fish) dks ok;q’oklh eNyh (Live Fish) Hkh
ekuk tkrk gS\

¼v½ ekaxqj ¼c½ fla?kh

¼d½ njh;kbZ Vsaxjk ¼M½ lqrgok Vsaxjk



ty —f"k

421

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

42- ^eksbZ* eNyh dk tUrq&oSKkfud uke gS&

¼v½ uksVksIVsjl fprkyk ¼[k½ Dysfj;l cSVªsdl

¼d½ uksVksIVsjl uksVksIVsjl ¼?k½ pék iadVsVl

4-21 lQjh ¼dkiZ½ ikyu (Carp Culture)

eRL;ikyu ds mÌs’; (Aims of Pisciculture)& eRL;ikyu ds rhu izeq[k
mÌs’; gSa&

1- vf/kdre ek=k esa eNfy;ksa dk mRiknu djukA

2- Lokfn"V ,oa mPp iks"kdrk dk eRL; ek¡l izkIr djukA

3- eRL;ikyu m|ksx ls lEc) lg&mRikn (By-products) izkIr djukA

Hkkjr dh izeq[k dkiZ eNfy;k¡ (Major Carp Fishes of India) &
fuEufyf[kr gSa&

¼1½ jksgw (Labeo rohita), ¼2½ dYcklq ;k dkyk ckal (Labeo
calbasu), ¼3½ dqlkZ (Labeo gonius), ¼4½ cSVk (Labeo bata), ¼5½ fQEczh
(Labeo fimbriatus), ¼6½ dVyk&dVyk (Catla-catla), ¼7½ jsck
(Cirrhinus reba), ¼8½ e`xkyk (Cirrhinus mrigala), ¼9½ fljZgkslk
(Cirrhinus cirrhosa), ¼10½ VkWj VkWj (Tor tor), ¼11½ iqUrh (Barbus
stigma), ¼12½ dukZVh (Barbus carnaticus)A

vU; dkiZ eNfy;ksa esa dqN ns’kksa ls vk;kfrr (Imported) dkiZ tSls fd
fejj dkiZ (Mirror carp), pkbuht dkiZ (Chinese carp), Øwfl;u dkiZ
(Crucian carp) ,oa dkWeu dkiZ (Common carp) Hkh 'kkfey gaSA

ikyu ;ksX; ¼Ñ";½ eNfy;ksa dh xq.koÙkk,¡ (Qualities of
Cultivable Fishes)& fuEufyf[kr xq.koÙkk okyh eNfy;ksa dk ikyu gh vf/kd
ykHknk;d gksrk gS&

1- izkÑfrd Hkkstu [kkus dh {kerk gksuh pkfg,A

2- Ñf=e Hkkstu [kkus dh Hkh {kerk gksuh pkfg,A

3- fodkl (Development) gsrq de ek=k esa Hkkstu djus okyh gksuh
pkfg,A

4- 'kkdkgkjh (Herbivorous) Hkkstu djus okyh gksuh pkfg,] D;ksafd
ek¡lkgkjh eNfy;k¡ vU; eNfy;ksa dks [kkdj eRL; ikyu esa leL;k
mRiUu djrh gSaA

5- tyk’k;ksa ds ty ds LoHkko (pH, Salinity vkfn) rFkk ekSleh n’kkvksa
(Climatic conditions) esa gksus okys vpkud ifjorZuksa dks lg ldus dh
{kerk gksuh pkfg,A
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6- rhoz xfr ls of̀) djus esa l{ke gksuh pkfg, ftlls os de le; esa de
Hkkstu o de j[k&j[kko [kpZ ij vPNh yEckbZ rFkk vPNk otu izkIr
dj ldrh gksaA

7- vU; 'kkdkgkjh eNfy;ksa ds lkFk Hkh jg ldus ds ;ksX; gksuh pkfg,A

8- jksxksa ls yM+us ds izfr izfrjks/kd {kerk (Resistance ability) gksuh
pkfg,A

9- izpwjksn~Hkoh (Prolific breeder) vFkkZr~ vR;f/kd la[;k esa lUrkuksRiknu
djus dh {kerk okyh gksuh pkfg,A

10- ek¡l Lokfn"V (Palatable) rFkk mPp iks"kd&{kerk okyk (Highly
nutritive) gksuk pkfg,A

ikyu ;ksX; ¼Ñ";½ eNfy;ksa ds izdkj (Types of Cultivable Fishes)
& ;s rhu izdkj dh gksrh gSa&

1- ns’kt ;k ns’kh eNfy;k¡ (Indigenous or Native fishes) & ;s vius
ns’k esa gh mRiUu gqbZ ènq ty eNfy;k¡ gksrh gSaA mnkgj.k estj dkiZ~l
(Major carps)A

2- i;Zuqdwfyr eNfy;k¡ (Acclimatized Fishes) & ;s os uedhu ty
(Estuarine or Marine water) dh eNfy;ka gSa] ftUgsa /khjs&/khjs ehBs ty
esa jgus gsrq vuqdwfyr dj fy;k tkrk gS] tSls fd&pSukWl (Chanos)
rFkk eqysV~l (Mullets)A

3- fons’kt ;k vk;kfrr eNfy;k¡ (Exotic or Imported Fishes) & ;s
vU; ns’kksa ls vk;kfrr eNfy;k¡ gSa] tSls fd fejj dkiZ] pkbuht dkiZ]
Øwfl;u dkiZ ,oa dkWeu dkiZ vkfn eNfy;k¡A

4-21-1 vU; eNfy;ksa ij dkiZ eNfy;ksa dh mifjrk
(Superiority of Carps over Other Fishes)

eRL; ikyu gsrq dkiZ vU; eNfy;ksa dh rqyuk esa fuEu dkj.kksa ls Hkkjr esa
loksZÙke Ñ"; (Best cultivable) eNfy;ksa dk ntkZ izkIr dj pqdh gSa&

¼1½ dkiZ eNfy;k¡ Hkkstu ds :i esa tUrq&Iyodksa ,oa ikni&Iyodksa
(Zoo-planktons and Phyto-planktons) lM+s&xys [kj&irokj (Decaying
weeds), dwM+k&djdV (Debris) rFkk thfor tyh; ikS/kksa dks xzg.k djrh gSa]
tks fd vklkuh ls izkI; (Available) inkFkZ gSaA

¼2½ dkiZ eNfy;k¡ dqN mPp rkiØe okys rFkk x¡nys (Turbid) ty esa
Hkh jg ldrh gSaA

¼3½ dkiZ eNfy;k¡ ty esa ?kqfyr vkWDlhtu ds mrkj&p<+ko
(Fluctuating–DO) dks lgu dj ldrh gSaA
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¼4½ dkiZ eNfy;ksa esa of̀) rhoz gksrh gS vkSj ;s de le; esa vPNh yEckbZ
o vPNk otu izkIr dj ldrh gSaA

¼5½ dkiZ eNfy;ksa dks vklkuh ls ,d LFkku ls nwljs LFkku ij VªkUliksVZ
fd;k tk ldrk gSA

¼6½ vf/kdka’k dkiZ eNfy;ksa dk ek¡l Lokfn"V rFkk vf/kd iks"kd gksrk gSA

dkiZ ikyu esa viuk;h tkus okyh izfØ;k (The Process involved in
Carp Culture)

dkiZ ikyu dh izfØ;k fuEu pj.kksa essa dh tkrh gS&

1- iztuu (Breeding)

2- LQV̀u (Hatching)

3- ifjp;kZ (Nursing)

4- ikyu&iks"k.k (Rearing)

5- laxzg.k (Stocking)

6- eNyh idM+uk (Harvesting)

lkekU; Lrj dk dkiZ ikyu NksVs&cM+s ?kjsyw ,oa cxhpksa ds rkykcksa esa]
fo’ks"kr% if’pe caxky rFkk fcgkj jkT;ksa esa fd;k tkrk gSA ufn;ksa ls
idM+dj ,df=r fd;s x;s 4 ls 25 feeh ds iksuksa (Fries) dks cjlkr esa izfr
o"kZ rkykcksa esa Mky fn;k tkrk gS ;s iksus dbZ iztkfr;ksa dh dkiZ eNfy;ksa ds
fefJr :i esa gksrs gSaA dqN fnuksa esa iksus of̀) djds o;Ld cu tkrs gSaA
/khjs&/khjs vko’;drkuqlkj bUgsa idM+dj iwjs o"kZ Hkkstu ds :i esa mi;ksx esa
yk;k tkrk gSA bu rkykcksa esa le;&le; ij dwM+k&djdV] ekWl (Moss),
'kSoky (Algae) vkfn feyrs jgrs gaS ftlls tyh; ikS/kksa dh of̀+) vkSj Hkkstu
dh O;oLFkk cuh jgrh gSA

ijUrq fiNys nks n’kdksa ls okf.kfT;d mÌs’;ksa (Commercial purposes)
gsrq rkykcksa esa ufn;ksa ds fdukjs fLFkr Ñf=e fufeZr tyk’k;ksa vFkok cM+s&cM+s
iDds VSdksa esa dkiZ ikyu dks cM+s Lrj ij ;kstukc) :i esa lapkfyr fd;k
tkus yxk gSA bls eRL; [ksrh (Fish farming) dgk tkrk gSA eRL;ikyu ns’k
ds fofHkUu Hkkxksa esa lapkfyr fd;k tkrk gSA

vktdy ljdkjh rFkk xSj&ljdkjh vusdksa ,slh ,tsafl;k¡ gSa] tks eRL;&
Ñ"kdksa (Fish-farmers) dks dkiZ&eRL; ikyu ds lEcU/k esa lEiw.kZ vko’;d
tkudkjh ds lkFk&lkFk muds eRL; tyk’k;ksa (Fish farms) gsrq iksus (Fries)
Hkh iznku djus dh O;oLFkk lapkfyr djrh gSaA

dkiZ&eRL; [ksrh dh O;oLFkk (Management of Carp-Fish
Farming) & eRL; ikyd ,d tfVy rduhdh izfØ;k gS ftls cM+s iSSekus ij
lQyrkiwoZd lapkfyr djus gsrq eRL; ikyu dh fofHkUu leL;kvksa] tSls fd
LFkykÑfr (Topography), ty dh xq.koÙkk] ty&L=ksr] cht&O;oLFkk rFkk



ty —f"k

424

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

vU; HkkSfrd] jklk;fud ,oa tSfod dkjdksa vkfn dh tkudkjh gksuk vfr
vko’;d gksrk gSA tyk’k; gh ,sls LFky gksrs gSa] tgk¡ eNfy;k¡ fodkl ,oa
of̀) djrh gSaA vr% eNfy;ksa ds iztuu] vaMtksRifÙk (Hatching), ifjp;kZ
(Nursing), ikyu&iks"k.k (Rearing) rFkk laxzg.k (Stocking) dks /;ku esa j[krs
gq, fofHkUu vkdkj&izdkj ds tyk’k;ksa dh O;oLFkk djuh gksrh gSA eNyh dh
iztkfr ds vuqlkj bu tyk’k;ksa esa dqN fHkUurk gks ldrh gSA ;gk¡ rd fd ,d
gh iztkfr dh fofHkUu fodklh; izkoLFkkvksa ds ikyu gsrq Hkh fHkUu&fHkUu xq.k/keksZ a
(Properties) okys tyk’k;ksa dh vko’;drk iM+rh gSA vr% dkiZ&eRL; ikyu
gsrq fuEufyf[kr izdkj ds tyk’k;ksa dh O;oLFkk ¼fp= 4-47½ lapkfyr dh tkrh
gS&

¼1½ iztuu rkykc] ¼2½ LQqVu rkykc] ¼3½ ifjp;kZ rkykc] ¼4½
ikyu&iks"k.k rkykc] ¼5½ laxzg.k rkykc rFkk ¼7½ foi.kuu rkykcA

¼1½ iztuu rkykc (Breeding Pond)& eRL; dk dkiZ ikyu dk izFke
pj.k eNfy;ksa ds iztuu dk gksrk gSA vr% iztuu dh leqfpr O;oLFkk gsrq
iztuu rkykcksa dh vko’;drk gksrh gSA bu rkykcksa dks ufn;ksa vFkok vU;
izkÑfrd ty&L=ksrksa ds lehi gh fufeZr fd;k tkrk gSA

iztuu ds izdkj (Types of Breeding)& eNfy;ksa esa nks izdkj dk
iztuu lEiUu gksrk gS&(i) izkÑfrd iztuu rFkk (ii) izsfjr iztuuA

HATCHING PONDS NURSERY PONDS

REARING PONDS

OUTLET OF
WATER

MAIN WATER
SUPPLY TANK

HATCHING
PONDS

INLET OF
WATER TO
MAIN POND

1 2 3
3

4

21

4

5

21

fp= Ø- 4-47% ,d eNyh QkeZ (A Fish farm)

(i) izkÑfrd ;k cU/k iztuu (Natural or Bundh Breeding)&
izkÑfrd ca/k fo’ks"k izdkj ds rkykc gksrs gSa] ftuesa ufn;ksa&tSlh ;k izkÑfrd
ty&L=ksr&tSlh n’kkvksa dh Ñ"; eNfy;ksa ds iztuu gsrq O;oLFkk dh tkrh
gSA bu cU/kksa dk fuekZ.k uhph Hkwfe ij unh ;k ty&L=ksr ds lehi gh fd;k
tkrk gSA muesa cM+h ek=k esa o"kkZ ty ,d= djus dh O;oLFkk dh tkrh gSA bu
cU/kksa esa ty ds izos’k ,oa fudklh gsrq Øe’k% Inlets ,oa Outlets Hkh gksrs gSaA
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bUgha cU/kksa esa eNfy;k¡ vaMfu{ksi.k (Spawning) djrh gSaA ;s cU/k rhu izdkj ds
gks ldrs gSa&

(a) Dysfnr cU/k] (b) 'kq"d cU/k] rFkk (c) vk/kqfud cU/kA

(a) Dysfnr cU/k (Wet Bundh) & os cU/k ftuesa ty o"kZ&i;ZUr Hkjk
jgrk gS] Dysfnr ;k cgqo"khZ; (Perennial) cU/k dgykrs gSa ¼fp= 4-48½A cU/k esa
ty izos’k }kj Å¡pkbZ dh vksj rFkk vfrfjDr ty ds fy, fudkl }kj fupkbZ
dh vksj cuk;k tkrk gSA ck¡l dh tkyh dh ck<+ (Fencing) }kjk ty
fudkl }kj ls ty dh fudklh dks fu;fU=r fd;k tkrk gS] ftlls cU/k esa iy
jgh iNfy;k¡ ckgj u fudy tk,¡ ¼fp= 4-48½A

OUTLET

EMBANKMENT

PONDMOAN

fp= Ø- 4-48% osV cU/k (Wet bundh)

(b) 'kq"d cU/k (Dry Bundh)& ;s cU/k de xgjs rFkk iw.kZr% ekSleh
(Seasonal) gksrs gSaA rhu vksj ls feÍh dh easM (Embankment) cukdj ,d
vksj ls cU/k dks [kqyk j[kk tkrk gSA o"kkZ ty bl cU/k esa Hkj tkrk gS] ijUrq
cjlkr ds ckn budk ty 2&3 ekg esa lw[k tkrk gS ¼fp= 4-49½A

BREEDING PLACE

EMBANKMENT

HAPA

fp= Ø- 4-49% 'kq"d cU/k (Dry bundh)

(c) vk/kqfud cU/k (Modern Bundh)& bls ^iDdk cU/k* (Pucca
bundh) Hkh dgrs gSaA bldk fuekZ.k bZaV&lhesUV ds }kjk fd;k tkrk gS vkSj
bldh nhokj esaa ca/k ds fuEure Lrj dh vksj ck¡l dh tkyh;qDr ,d
fudkl }kj cuk;k tkrk gS] ftlls eNfy;ksa dks jksds j[kdj vfrfjDr ty dh
fudklh gksrh gSA bl fudkl }kj ls ca/k dk lEiw.kZ ty Hkh fudkyk tk ldrk
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gSA ftlls izR;sd vaMfu{ksi.k (Spawning) ds ckn cU/k dk ty iw.kZ:i ls
ckgj fudky fn;k tkrk gSA

(ii) izsfjr iztuu (Induced Breeding) & ufn;ksa ,oa rkykcksa ls ,d=
fd;s tkus okys eRL; cht (Fish seed) esa dbZ izdkj dh eNfy;ksa ds v.Mksa dk
feJ.k gksrk gS ftlesa f’kdkjh (Predatory) eNfy;ksa ds v.Ms Hkh gks ldrs gSa]
ftuls mRiUu lUrkusa vU; eNfy;ksa ij f’kdkj dj ldrh gSaA bl leL;k ls
fuiVus gsrq Ñf=e fu"kspu dh fof/k;ksa }kjk mÙke xq.koÙkk rFkk fo’kq) iztkfr
dk eRL; cht izkIr djus gsrq mPp rduhdksa dk mi;ksx fd;k tkuk vko’;d
gksrk gSA

4-21-2Ñf=e fu"kspu dh izfØ;k (Process of Artificial
Fertilization)

;g izfØ;k fuEufyf[kr pj.kksa esa lEiUu gksrh gS&

(a) fo’kq) xSehVksa dk ,d=.k (Collection of Pure Gametes)&
ifjiDo v.Mkas ls ;qDr eknk dkiZ dks gkFk esa ysdj rkSfy;k }kjk mlds 'kjhj
dh lrg dks lq[kk;k tkrk gS rFkk blds isV dks Åij dh vksj j[krs gq,
nkfgus gkFk ds v¡xwBs }kjk isV ij vkxs ls ihNs dh vksj dks ncko c<+k;k tkrk
gS] ftlls eNyh ds vaMs nzo lfgr /kkj ds :i esa ckgj fudyrs gSa] ftUgsa ,d
vyx crZu esa ,d= dj fy;k tkrk gSA blds ckn mlh tkfr dh ,d ifjiDo
uj eNyh dks idM+dj mlds isV dks uhps dh vksj dks j[krs gq, nkfgus
v¡xwBs ,oa rtZuh v¡xqyh (Index finger) dh enn ls eNyh ij vkxs ls ihNs dh
vksj ncko c<+kdj mlds 'kqØ nzo (Milt ;k Spermatic fluid) dks ,d vyx
crZu esa ,d= dj fy;k tkrk gSA bl izdkj] ,d gh iztkfr ds v.Ms rFkk
'kqØk.kq fo’kq) :i esa izkIr gks tkrs gSaA

(b) Ñf=e fu"kspu (Artificial Fertilization)& mi;qZDr fof/k ls izkIr
uj rFkk eknk xSehVksa ds chp Ñf=e fu"kspu lEiUu djkus dh nks fof/k;k¡ dke
esa yk;h tk ldrh gSa&

(i) 'kq"d fof/k (Dry Method)& uj ,oa eknk eNfy;ksa ls izkIr 'kqØk.kqvksa
rFkk vaMk.kqvksa dks vkil esa vPNh rjg ls fefJr djds feJ.k dks
vk/kk ?k.Vk rd 'kkUr NksM+ fn;k tkrk gSA bl nkSjku 'kqØk.kqvksa }kjk
v.Mk.kqvksa dk fu"kspu (Fertilization) lEiUu gks tkrk gSA vc bl
feJ.k esa ty feyk fn;k tkrk gSA

(ii) ue fof/k (Wet Method)& eknk ls izkIr v.Mk.kqvksa (Eggs) esa ty
feykdj 'kqØk.kqvksa dks mlesa QSyk fn;k tkrk gSA ;g fof/k fpifpis
izdkj ds v.Mk.kqvksa ds fy, fo’ks"kr% mi;ksxh gksrh gSA

izsfjr iztuu ds izdkj (Types of Induced Breeding) & iztuu
vknrksa (Breeding habits) ij vk/kkfjr izsfjr iztuu nks izdkj dk gks ldrk
gS&
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(i) rkykcksa ds cfU/kr ty (Stagnant water) esa lkekU;r% iztuu djus
okyh eNfy;ksa esa izsfjr iztuuA

(ii) cfU/kr ty esa lkekU;r% iztuu u djus okyh eNfy;ksa esa izsfjr iztuuA

(i) cfU/kr ty ¼tyk’k;ksa½ esa lkekU;r% iztuu djus okyh
eNfy;ksa esa izsfjr iztuu (Induced Breeding in Pond Breeding Fishes)
& oSls rks tyk’k;h iztuu djus okyh eNfy;ksa esa iztuu lkekU;r% gksrk gh
jgrk gS] ijUrq izHkko’kkyh ,oa lQy iztuu gsrq tyk’k;h eNfy;ksa dks Hkh
iztuu gsrq izssj.k (induction) iznku fd;k tk ldrk gSA loZizFke eNfy;ksa dks
fyax ¼uj o eknk½ ds vk/kkj ij Nk¡Vdj vyx fd;k tkrk gS] ftlls oU;
v.M{ksi.k (Wild spawning) dks jksdk tk ldsA blds ckn mUgsa fuEufyf[kr esa
ls fdlh ,d izdkj dk mÌhiu (Stimulus) iznku fd;k tkrk gS&

(a) iztuu rkykcksa esa fo’ks"k :i ls p;fur ifjiDo ;k 'kkork eNfy;ksa
(Brood fishes) dks Mky fn;k tkrk gSA ;s foijhr ifjiDo fyax ty
esa ,d&nwljs dks izsj.k iznku djrs gaSA

(b) rkykc ds iqjkus ty dks fudkydj u;s o"kkZ ds ty ls Hkjus ij Hkh
mÌhiu feyrk gSA

(c) fu{ksfir v.Mksa (Spawns) dks fpidus gsrq ty eas dqN fpidkod LFky
(Attachment sites) iznku djus ij Hkh mÌhiu izkIr gksrk gSA

(d) rkiØe rFkk izdk’k dh fof’k"V rhozrk iznku djds Hkh eNfy;ksa dks
iztuu gsrq mÌhfir fd;k tk ldrk gSA

(ii) cfU/kr ty esa vklkuh ls iztuu u djus okyh eNfy;ksa eas
izsfjr iztuu (Induced Breeding in fishes not easily breeding in
Stagnant waters) & dqN eNfy;k¡] tSls fd pkbuht dkiZ~l] dSV eNfy;k ¡]
eqysV~l vkfn lkekU;r% rkykcksa ds cfU/kr ty esa iztuu ugha djrh gSaA vr%
bUgsa iztuu gsrq leqfpr mÌhiuksa dh vko’;drk gksrh gS tks fd fuEu izdkj ls
iznku fd;s tk ldrs gSa&

(a) izsfjr cU/k iztuu (Induced Bundh Breeding)& cU/k esa iztuu
rHkh 'kq: gksrk gS] tcfd yEcs le; rd cjlkrh Qqgkj iM+rh jgrh gSA dkiZ
eNfy;ksa esa iztuu cgqr gh #fpdj (Interesting) gksrk gSA uj ,oa eknk
eNfy;k¡ ySafxd [ksy (Sex play) [ksyrh gSaA ikuh esa rhoz xfr’khyrk ds lkFk
uj eknk dk ihNk djrk gS vkSj rc uj eknk dks lk/k (Hold) ysrk gS vkSj
eknk v.Mfu{ksi.k (Oviposition) dj nsrh gS rFkk lkFk gh uj v.Mksa ij 'kqØk.kq
nzo (Milt) fc[ksj nsrk gSA v.Mfu{ksi.k (Spawning) ds dqN le; ckn nksuksa
lgHkkxh nwj pys tkrs gSaA dfBurk ls v.Mfu{ksidksa (Hard spawners) dks cU/k
iztuu gsrq fuEu izfØ;kvksa esa ls fdlh ,d ds }kjk izsfjr fd;k tkrk gS&

(i) Hkkjh ekulwu iztuu dks izsfjr djrh gSA

(ii) ty/kkjk,¡ Hkh iztuu gsrq izsj.kk (Inducement) iznku djrh gSaA
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(iii) v.Mfu{ksi.k (Spawning) gsrq 24°C ls 32°C dk rkiØe lQyrkiwoZd
izsjd (Inducer) dk dk;Z djrk gSA

(iv) rfM+r >a>k (Thunder storm) ds lkFk rhoz o"kkZ Hkh v.Mfu{ksi.k dks
izsfjr djrh gSA

fiV~;wVjh gkWeksZu }kjk iztuu izsj.k (Breeding Inducement by
Hypophysation)& uj ,oa eknk eNfy;ksa esa fiV~;wVjh xzfUFk (Pituitary
gland) }kjk L=kfor F.S.H. (Follicle stimulating hormone) mudks Øe’k%
'kqØk.kq rFkk v.Mk.kq fu{ksi.k ds fy, izsj.k iznku djrk gSA Hkkjr eas [kku
(Khan, 1938) us e`xkyk (Cirrhinus mrigala) esa Lru/kkjh ds fiV~;wVjh
gkWeksZu dks fu{ksfir (Inject) djds v.Mfu{ksi.k (Spawning) djkus esa lQyrk
ik;h gSA

ih;w"k.k dh fof/k (Method of Hypophysation)& loZizFke LoLFk
o;Ld eNyh dh ih;w"k (Pitutiary) xzfUFk dks dkVdj ckgj fudkyk tkrk gSA
bl izfØ;k dks ih;w"kfopNsnu (Hypophysectomy) dgrs gSaA ih;w"k xzfUFk dks
ifj’kq) (Absolute) ,sYkdksgkWy ;k ,slhVksu ls ;qDr ,d V~;wc esa j[kdj mls
lhfyr (Sealed) djds d{k rkiØe (Room temperature) ij ,d ty’kks"kd
(Dessicator) esa 36 ?k.Vs j[kus ds ckn 'khryd (Refrigerator) esa j[k fn;k
tkrk gSA ;g fiV~;wVjh xzfUFk ltkrh; eNyh dh gksuk T;knk mÙke gksrk gSA

fiV~;wVjh lkj (Pitutiary extract) cukus gsrq rqyh gqbZ (Weighed) xzfUFk
dks vklfor ty (Distilled water) ;k 0.3% ued ds ?kksy (Saline) ;k
fXyljhu esa lekaxhÑr (Homogenize) fd;k tkrk gS vkSj lekax
(Homogenate) dk 2000 pØ izfr feuV (rpm) dh xfr ls vidsUnz.k
(Centrifugation) fd;k tkrk gSA bl izdkj ls izkIr vf/kIyoh nzo
(Supernatant) dks eNyh dh ihB ;k iw¡Nk/kkj (Base of Tail) ds LFkku ij
vUr%is’kh; fu{ksi.k (Intramuscular injection) }kjk fu{ksfir (Inject) dj fn;k
tkrk gSA dqN ekeyksa esa val ia[k (Pectoral fin) ds vk/kkj Hkkx ls
vUr%isjhVksfu;y (Intraperitoneal) fu{ksi.k dh lykg Hkh nh tkrh gSA

ih;w"k.k dh ek=k (Dose of Hypophysation)& igys 2&3 fexzk ih;w"k
lkj izfr fdxzk eNyh ds Hkkj ds vuqikr esa fu{ksfir fd;k tkrk gSA izFke
fu{ksi.k ds 6 ?k.Vksa ckn eknk esa dqN mPp ek=k ¼5&6 fexzk½ rFkk uj esa 2&3
fexzk izfr fdyksxzke 'kjhj otu ds fglkc ls fu{ksi.k fd;k tkrk gSA vc
mipkfjr (Treated) uj o eknk eNfy;ksa dks ck¡l ds [kEHkksa }kjk iztuu rkykc
ds ty esa yVdk;s x;s oL= gkik (Cloth Hapa) esa eqDr dj fn;k tkrk
gSA ;g iztuu gkik ePNjnkuh ds diM+s ls pkjksa vksj cUn FkSyh ds :i esa
cuk;k tkrk gSA fu{ksi.k ds 24 ?k.Vksa ds ckn uj o eknk mÌhfir gksdj rsth ls
gkik esa b/kj&b/kj Hkkxus yxrs gSaA uj o eknk ,d&nwljs dk ihNk djrs gq,
FkwFku ls ,d&nwljs dks jxM+ iznku djrs gq, (Spawning) djrs gSa vkSj
ifj.kker% v.Ms fu"kssfpr gks tkrs gSa] ftUgsa Spawning hapa ls fudkydj
v.M&LQqVu gkik (Hatching Hapa) esa LFkkukUrfjr dj fn;k tkrk gS
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la’ysf"kr gkWeksZu dk mi;ksx (Use of Synthetic Hormone)& Ñ";
eVfy;ksa esa Spawning dks izsfjr djus gsrq Ñf=e ;k la’ysf"kr Human
Chorionic Gonadotropin (HCG) rFkk fMvkWDlhdkWfVZdksLVsjkWu
(Deoxycorticosteron)&tSls gkWeksZuksa dk mi;ksx lQy gqvk gSA HCG rFkk
Lru/kkjh&ih;w"klkj ds feJ.k] fluSQksfju (Synaphorin) esa eRL;&ih;w"klkj
dks feykdj mi;ksx djus ls Hkh iztuu gsrq izsj.kk iznku dh tkrh gS&

1- eRL;&cht dk laxzg (Collection of Fish-Seed)& fu"ksfpr v.Mksa
dks cht (Seed) dgk tkrk gSA iztuu rkykcksa ;k ufn;ksa ls cht laxzg fd;k
tkr gSA xaxk] ;equk] czãiq=] xkserh] csrok] ?kk?kjk ,oa vU; ufn;ksa esa
eRL;laxzg dsUnz LFkkfir fd;s x;s gSa vkSj mu LFkyksa ls cht&laxzg fd;k tkrk
gSA bu ufn;ksa ds eksM+ LFkyksa ij ty/kkjk dh xfr eUn gksrh gS] vr% ,sl LFky
cht&laxzg gsrq mi;qDrre (Best) ekus tkrs gSaA v.Mlewg (Spawn) ds laxzg
gsrq csUph (Benchi or Shooting) tky dk mi;ksx fd;k tkrk gS ¼fp= 4-50½A
csUph tky ,d dhiuqek ?kuh ePNjnkuh ;k lLrs ekjdhu ds diM+s dk curk gS]
ftlds Nsnksa esa ls v.Ms ckgj u fudy ldsaA ;g tky 10* ls 20* yEck gksrk
gS rFkk blds nksuksa fljs [kqys gksrs gSaA tky dk l¡djk fljk ,d NYys ij fly
fn;k tkrk gS tks fd 2* × 1* × 1* ds pkSdksj o yEcs xepk (Gamcha) ls c¡/kk
jgrk gSA bl tky }kjk eNyh dh lHkh izokLFkkvksa dks idM+k tk ldrk gSA
csUph tky ls eRL;&cht dks ckgj fudkydj LQqVu rkyksa ;k xÔksa (Hatching
ponds or Pits) esa eqDr dj fn;k tkrk gSA

NET

RING

GANESI

fp= Ø- 4-50% csUph tky (Benchi jal)

2- LQqVu rkykc ;k LQqVu xÔs (Hatching Ponds or Hatching
Pits)& ftl ty;qDr xÔs esa eRL;&cht dks LQqVu gsrq j[kk tkrk gS] os
LQqVu xÔs dgykrs gSaA ;ss xÔs iztuu LFky ds lehi eki (Size) esa NksVs rFkk
la[;k esa vf/kd fufeZr fd;s tkrs gSa rFkk buesa Hkjk ty ekg&nks&ekg esa lw[k
tkuk pkfg,A
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fp= Ø- 4-51% gSpjht (Hatcheries)

LQqVu xÔksa ds izdkj (Types of Hatching Pits) & ;s xÔs eq[;r% nks
izdkj ds gks ldrs gSa&

(i) LQqVu’kkyk,¡ (Hatcheries)& ;s NksVs vkdkj ds xÔs fu"ksfpr v.Mksa
dks LFkkukUrfjr djus gsrq mi;qDr txg ,oa vko’;d la[;k ds vk/kkj ij
ikl&ikl cuk;s tkrs gSa ¼fp= 4-51½A v.Ms 2 ls 16 ?k.Vksa esa LQqfVr gks tkrs gSa]
ijUrq ;s xÔs bl dk;Z gsrq vf/kd mi;qDr ugha gksrs gSa] D;ksafd& (i) rkiØe esa
vf/kd o vizR;kf’kr mrkj&p<+ko gksrk gSA (ii) buesa f’kdkfj;ksa (Predators) dk
izos’k vklku gksrk gSA (iii) buesa Hkjk ikuh lw[kus ij v.Mksa dh èR;qnj
(Mortality) c<+ tkrh gSA

(ii) LQqVu gkik (Hatching Hapa)& ;g pkSdksj (Rectangular) ck¡l
ds Ýse ij dls x;s nksgjs diM+s dh cuh lajpuk gksrh gS] ftls mi;qDr xgjkbZ
ij fQDl dj fn;k tkrk gSA gkik esa j[ks v.Mksa dks lrr~ ty/kkjk }kjk vPNh
vkDlhtu izkIr gksrh gSA gkik dk fupyk eksVk diM+k cká (Outer) gkik
dgykrk gS rFkk bl ij ePNjnkuh diM+k (Inner Hapa) fly fn;k tkrk gSA
bu nksuksa diM+ksa ds chp LQqVu v.Mksa dks j[k tkrk gS ¼fp= 4-52½A nks izdkj
ds gkik cuk;s tk ldrs gSa&

OUTER HAPA

INNER
MOSQUITO
NET HAPA

RECTANGULAR
FRAME

PERPENDICULAR ARM

fp= Ø- 4-52% gSfpax gkik (Hatching hapa)

(a) fLFkj gkik (Fixed Hapa)& ;g gkik rHkh cu ldrk gS] tcfd
gkik dh Hkqtkvksa ds :i esa pkj [kM+s ck¡l rkykc esa xkM+s tk ldrs gksaA ;s dqN
vlqfo/kktud Hkh gksrs gSaA

(b) Iykoh gkik (Floating Hapa)& dBksj ryh okys rkykcksa esa] tgk¡
fd fLFkj gkik ugha cuk, tk ldrs] Iykoh gkik dk mi;ksx fd;k tkrk gSA
ckal dh {kSfrt cfYy;ksa ij ;s gkik ck¡/kdj drkjksa ds :i esa rkykc&ty dh
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lrg (Surface) ds lehi xgjkbZ ij yVdk fn;s tkrs gSaA ;s gkik Hkh eksVs
diM+s ds ckgjh rFkk tkyhnkj diM+s ds Hkhrjh gkik ds cus gksrs gSaA Hkhrjh gkik
esa v.Mksa dh Hatching gksrh gSA va.M&dyk;sa (Egg-membranes) Hkhrjh gkik
esa gh NwV tkrh gSa] tcfd uohu izkoLFkk,¡ ckgjh gkik esa igq¡p tkrh gSA LQqVu
ehuksa (Hatchlings) dks gkik esa 3&5 fnu rd j[kdj fodflr gq, iksuksa (Fries)
dks jksi.k’kkykvksa (Nursery ponds) esa LFkkukUrfjr dj fn;k tkrk gSA

4-22 iksuksa dks jksi.k’kkykvksa esa LFkkukUrj.k djus gsrq
lko/kkfu;k¡ (Precautions for Transfer of Fries
to Nursery Ponds)

iksuksa dks VªkUliksVZ djrs le; fuEufyf[kr lko/kkfu;k¡ cjruk vko’;d gksrk
gS&

iksuk ik= (Fry-containers) ds ty esa&

(i) ?kqfyr vkWDlhtu (Dissolved oxygen–DO) dh ek=k esa deh u gksus
ikosA

(ii) CO2 lkUnz.k (CO2 Concentration) vf/kd u c<+us ikosA

(iii) iksuksa }kjk mRlftZr veksfu;k ds dkj.k ty fo"kSyk (Toxic) u gksus
ikosA

(iv) iksuksa dh vfrlfØ;rk (Hyperactivity) tfur ruko (Strain) mu ij u
iM+sA

(v) VªkUliksVZ ds nkSjku iksuksa dks 'kkjhfjd pksV u yxus ikosA

if’pe caxky esa iksuk ehuksa (Fish fries) ds VªkUliksVZ gsrq ids gq, feÍh
ds ik= ;k gf.M;ksa (Hundies) dk mi;ksx djus eass mi;qZDr fyf[kr leL;k;sa
cuh jgrh gSaA

1- eRL;&iksuksa dk izkuqdwyu (Conditioning of Fish-fries)

eRL;&iksuksa ds VªkUliksVZ dh dfBukb;ksa dks nwj djus ds fy, VªkUliksVZ djus ls
igys iksuksa dks fuf’pr le; ds fy, ikuh dh de ek=k esa j[kdj izkuqdwfyr
fd;k tkrk gS vkSj rc mUgsa [kqys ;k can ik=ksa esa Mkydj VªkUliksVZ fd;k tkrk
gSA ik=ksa ij ckgj ls VkV yisVdj VkV dks xhyk cuk;s j[kk tkrk gSA ejs gq,
iksus fudkydj Qsad fn;s tkrs gSa] vU;Fkk ;s iznw"k.k ,oa laØe.k (Infection) dk
dkj.k cu ldrs gSaA

vktdy Hkkjr esa gkik ls eRL; iksuksa dks jksi.k’kkykvksa esa VªkUliksVZ djus
gsrq ,sYdsFkhu FkSyksa (Alkathene bags) dk mi;ksx fd;k tkrk gSA
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2- jksi.k’kkyk ;k ikS/k’kkyk (Nursery Pond)

uo fodflr iksuksa (Fries) dks LQqVu’kkyk ;k LQqVu gkik ls bu jksi.k’kkykvksa
esa VªkUlQj fd;k tkrk gSA ;s jksi.k’kkyk,¡ LQqVu LFky ds lehi gh cuk;h
tkrh gSa tks fd 3* ls 5* xgjh ty’kkyk,¡ (Reservoirs) gksrh gSaA vktdy
vk/kk ,dM+ {ks=Qy ds cjkcj fufeZr jksi.k’kkyk 5* ls 8* xgjh j[kh tkrh gSA
lkekU; izLrkfor vkeki 50* ls 60* × 40* ls 50* × 5* ls 8* j[kh tkrh gSA
jksi.k’kkykvksa dks iksuksa ls LQqVu (Hatching) ls iwoZ gh rS;kj dj fy;k tkrk
gSA buesa ty ds izos’k rFkk fudkl }kjk nksuksa gh fu;af=r fd;s tkrs gSaA

3- rkykcksa dh rS;kjh (Preparation of Ponds)

bu jksi.k’kkykvksa esa Hkkstu ds izkÑfrd L=ksr de gksrs gSa ftlls buesa vf/kd
la[;k esa iksusa NksM+s tkus ij mUgsa Hkkstu dh deh ls tw>uk iM+rk gSA vr%
jksi.k’kkykvksa ,oa muds mi;ksx esa vkus okys rkyksa (Ponds) dh fo’ks"k rS;kjh
dh vko’;drk gksrh gSA ty’kkyk dh rS;kjh esa igyk dne mls tyjfgr
djuk gksrk gSA blds ckn rkykc dh ryh (Bottom) esa cq>k gqvk pwuk (CaO)
fNM+dk tkrk gS] ftldh ek=k vEyh; rkykcksa esa vf/kd Mkyh tkrh gSA ;g
pwuk ty dh pH dks c<+kus ds lkFk&lkFk ijthoh ekjd Hkh gksrk gSA cyqvj
(Sandy) ènk dh rqyuk esa Hkkjh (Clay-;qDr) ènk esa vf/kd ek=k esa pwus dh
vko’;drk gksrh gSA pwukdj.k (Liming) dk dk;Z lekIr djds rkykc dks nks
lIrkg ds fy, lw[kk gh j[kk tkrk gS vkSj mlds ckn gh mles ikuh Hkjk tkrk
gSA pwukdj.k ds ckn tyHkj.k dk dk;Z djus ij rkykcksa esa Hkkstu dh leqfpr
ek=k ij eNfy;ksa dk fodkl fuHkZj djrk gSA tyk’k; es jklk;fud moZjd
(Chemical fertilizer) ds :i esa veksfu;k lYQsV] lksfM;e ukbVªsV rFkk
lqijQkWLQsV dks xkscj (Dung) ds lkFk mi;ksx esa yk;k tkrk gSA xkscj dh
ek=k dh rqyuk esa jklk;fud moZjdksa dh ek=k de gh gksuh pkfg,A ènk dh
moZjdrk (Soil fertility) rFkk izÑfr (Nature) ds vuqlkj gh mlesa moZjd
feyk;s tkrs gSa vkSj bl rjg xkscj dh ek=k 5000 ls 7000 fdxzk@gsDVs;j rd
gks ldrh gSA [kkn (Manure) rFkk moZjdksa (Fertilizers) dks feykus ds ckn
rkykc ds ty esa 10 ls 15 fnuksa esa ikni&Iyodksa rFkk 20 fnuksa esa
tUrq&Iyodksa dh vkcknh c<+rh gSA eNfy;ksa dh fodkl’khy izkoLFkk,¡
(Developing stages) bu nksuksa izdkj ds Iyodksa dks vklkuh ,oa pko ls [kkrh
gSaA rkykc dh moZjdrk ,oa tSfod mRiknu c<+kus gsrq chp&chp esa Hkh [kkn o
moZjd feyk;s tk ldrs gSaA rkykc esa gjh [kkn dks fodflr djus gsrq
mlesa ?kkl] ifÙk;ksa] dksey tyh; ikS/kksa rFkk dsys ds rukas ,oa ysX;wfeul ikniksa
dks Hkh fuosf’kr fd;k tkrk gSA

4- dkiZ iksuksa dh igpku djuk (Identification of Carp Fries)

bl izdkj ls rS;kj jksi.k’kkykvksa esa iksusa Mkyus ls iwoZ muesa ;fn ekalHk{kh ;k
f’kdkjh eNfy;ksa ds iksus 'kkfey gksa] rks mUgsa fudkj ckgj djuk pkfg,A estj
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dkiZ eNfy;ksa ds iksuksa (Fries) dks fuEufyf[kr izdkj ls igpkuk tk ldrk
gS&

1- flj cM+k ckcsZy vuqifLFkr] fxYl dk yky jax&dVyk dk iksukA

2- lkekU; vkeki dk flj&

(A) i¡qN n.M (Caudal peduncle) ij pkj dkys /kCcksa (Spots) ls
f?kjk ,d lQsn /kCck&dYcklw dk iksukA

(B) iw¡N n.M ij dkys LikWV~l ds chp lQsn LikWV vuqifLFkrA

(i) gksB >Yyjnkj (Lips fringed) &

(a) 'kjhj ij yEch /kkfj;k¡ (Stripes ;k bands)&ySfc;ks xksfu;l dk
iksukA

(b) 'kjhj ij yEch /kkfj;k¡ vuqifLFkr&jksgw dk iksukA

(ii) gksB iw.kZ (Lips Entire)&

(a) ik’oZ js[kk (Lateral line) ls Åij dh vksj dkys /kCcs&ySfc;ks cSVk
dk iksukA

(b) dkys /kCcs vuqifLFkr&

(i) gksBksa ds fdukjs (Margins) dkys&flfjZul jsck dk iksukA

(ii) gksBksa ds fdukjs lQsn&flfjZul e`xkyk dk iksukA

jksi.k’kkykvksa esa iksuksa dh e`R;qnj (Mortality of Fries in Nursery
Ponds)&jksi.k’kkykvksa esa fuEufyf[kr dkj.kksa ls iksuksa dh èR;qnj mPp gks
ldrh gS&

(i) LQqVu’kkyk ;k LQqVu gkik ds ty dh rqyuk esa jksi.k’kkykvksa ds ty
dh xq.koÙkk esa vpkud ifjorZu dk gksukA

(ii) jksi.k’kkyk ds ty esa leqfpr ek=k esa Hkkstu dk u gksukA

(iii) jksi.k’kkyk ds ty esa f’kdkjh (Predatory) eNfy;ksa ,oa f’kdkjh dhVksa
dk mifLFkr gksukA

(iv) Iyodksa (Planktons) dh vfrof̀) (Overgrowth) dk gksukA

(v) ty esa ?kqfyr vkWDlhtu (DO) dh deh gksukA

(vi) LotkfrHkf{krk (Cannibalism) ds dkj.kA

5- jksi.k’kkykvksa gsrq lko/kkfu;k¡
(Precautions for Nursery Ponds)

(i) jksi.k’kkyk esa ty fu;fU=r ek=k esa rFkk lapkfyr (Circulate) gksrs
jguk pkfg,A

(ii) jksi.k’kkyk LQqVu’kkyk ds lehi gh gksuh pkfg,A
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(iii) jksi.k’kkyk esa f’kdkfj;ksa (Predators) dh mifLFkfr ugha gksuh pkfg,A

(iv) HkhM+ dks de j[kus ds fy, jksi.k’kkyk esa iksus lhfer la[;k esa gh gksus
pkfg,A

(v) ty esa Hkkstu rFkk ?kqfyr vkWDlhtu dh ek=k,¡ leqfpr gksuh pkfg,A

Ikksuksa dk ikyu&iks"k.k rkykcksa dks LFkkukUrj.k (Transfer of Fries
to Rearing Ponds) & tc jksi.k’kkyk esa iksus c<+dj 10 ls 15 lseh yEcs gks
tkrs gSa rks mUgsa v¡xqfyehu (Fingerlings) dgk tkrk gSA bu v¡xqfyehuksa dks
jksi.k’kkyk ds ty ls fudkydj ikyu&iks"k.k rky esa LFkkukUrfjr dj fn;k
tkrk gSA

ikyu&iks"k.k rkykc (Rearing Ponds) & v¡xqfyehuksa ds vPNs LokLF;
rFkk of̀) ds fy, mudk ikyu&iks"k.k rkyksa esa O;k;ke (Exercise) djuk
vko’;d gksrk gSA blfy, ikyu&iks"k.k rkyksa dk vkdkj yEck ,oa l¡djk
(Long and Narrow) gksuk pkfg,] ftlls v¡xqfyehusa LorU=rkiwoZd yEch nwjh
dh rSjkdh dj ldsaA bu rkyksa dk ty ekSleh (Seasonal) ;k cgqokf"kZd
(Perennial) gks ldrk gSA bu rkyksa esa f’kdkjh tho rFkk fo"kSys inkFkZ ugha gksus
pkfg,A rky dh xgjkbZ 5&6 QhV gksuk pkfg, rFkk buesa iks"kd Hkkstu&inkFkksZa
dh ek=k v¡xqfyehuksa dh la[;k ds vuqikr esa gksuh pkfg,A

v¡xqfyehuksa dk laxzg.k rkyksa esa LFkkukUrj.k (Transfer of
Fingerlings into Stocking Ponds) & v¡xqfyehuksa dh yEckbZ 20 lseh rd gks
tkus ij mUgsa vU; izdkj ds rkyksa] Hk.Mkj.k ;k laxzg.k rkyksa (Stocking ponds)
esa LFkkukUrfjr dj fn;k tkrk gSA v¡xqfyehuksa ds VªkUliksVZ gsrq 1000 yhVj
{kerk okys ik=ksa dk mi;ksx fd;k tkrk gS] ftudh Hkhrjh lrg ij Qkse
fpidk gksrk gS] ftlls v¡xqfyehuksa dks {kfr u ig¡qpsA v¡xqfyehuksa dks vfØ;
(Inactive) cukus gsrq fdlh 'kked (Sedative), tSls fd lksfM;e ,ekbysV vkSj
ckchZ¶;wjsV (Sodium Amylate and Barbifurate) dk mi;ksx fd;k tkrk gS]
ftlls v¡xqfyehusa ;krk;kr (Transportation) ds le; ?kqfyr vkWDlhtu dk
de mi;ksx djsaA

v¡xqfyehuksa ds lkFk ijthoh rFkk f’kdkjh 'kkfey u gksa] bl gsrq
v¡xqfyehuksa dks iSfdax ls iwoZ Bhd izdkj ls lkQ fd;k tkrk gS rFkk muds ty
esa izfrtSfod (Antibiotics), esfFky Cyw (Methyl blue), dkWij lYQsV] QkesZfyu]
iksVSf’k;e ijeSaxusV rFkk lk/kkj.k ued ds mi;ksx dh lykg nh tkrh gSA bu
lko/kkfu;k¡ ds lkFk v¡xqfyehuksa dks Hk.Mkj.k rkyksa esa LFkkukUrfjr fd;k tkrk
gSA

Hk.Mkj.k rky (Stocking Ponds) & Hk.Mkj.k rkyksa ¼fp= 4-47½ dks
igys [kj&irokj ,oa f’kdkjh eNfy;ksa ls eqDr fd;k tkrk gS] fQj buesa
leqfpr ek=k esa Iyodksa dh of̀) gsrq xkscj dh [kkn feykuk vko’;d gksrk gS
ftlls ty esa Hkkstu leqfpr ek=k esa miyC/k gks ldsA vdkcZfud jklk;fud
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moZjdksa ¼lqijQkWLQsV] veksfu;e ukbVªsV rFkk veksfu;e lYQsV½ dk mi;ksx Hkh
izLrkfor ek=k ds vuqlkj fd;k tkrk gSA

eNfy;ksa ds fy, Ñf=e Hkkstu ds :i esa pkoy dk ikmMj] /kku dh Hkwlh]
[kksijk o ljlksa rFkk ew¡xQyh dh [kyh (Cakes) dk mi;ksx Hkh fd;k tkrk gSA
eNfy;ksa ds Hkkstu dk mi;qDr le; izkr%dky dk gksrk gSA tc eNfy;k¡
vf/kdre yEckbZ ,oa Hkkj izkIr dj ysrh gSa rks mudh mit dks ,d= fd;k
tkrk gSA

eRL;&,d=.k ;k eNfy;ksa dk idM+uk (Harvesting of Fish) &
ty ls iw.kZ&fodflr eNfy;ksa dks idM+uk eRL; ,d=.k (Harvesting)
dgykrk gSA iw.kZ fodflr eNfy;ksa dks Hk.Mkj.k rkyksa ls idM+dj foi.ku rkyksa
(Marketing ponds) esa ,d= fd;k tkrk gS] tcfd NksVh eNfy;ksa dks Hk.Mkj.k
rky esa gh okil NksM+ fn;k tkrk gS] ftlls os viuh of̀) iwjh dj ldsaA

eNyh idM+us dh fof/k;k¡ (Methods of Fishing) & fofHkUu iztkfr;ksa
dh eNfy;ksa dks idM+us gsrq fHkUu&fHkUu izdkj dh fof/k;k¡ viukbZ tkrh gSa tks
fd eNfy;ksa ds vkokl (Habitat) rFkk mudh vkeki (Size) ds vuqlkj
fuEufyf[kr izdkj dh gks ldrh gSa&

¼1½ xqaQu (Stranding)& ;g fof/k mFkys ty esa gh mi;ksxh gksrh gSA
rky esa Å¡pkbZ okys {ks= dks feÍh dh esaM+ (Embankment) cukdj 'ks"k rky ls
iF̀kd~ djds o fQj mldk ty fudky nsus ij eNfy;ksa dks ,df=r djds
idM+ fy;k tkrk gSA

¼2½ ca’kh yxkuk (Angling) & ;g fof/k cM+h rFkk f’kdkjh eNfy;ksa gsrq
mi;ksxh gksrh gSA unh vFkok rky ds fdukjksa ij eNyh idM+us okyh jkWM~l
(Rods) dks xkM+dj muls lLlh }kjk c¡/ks gqd esa dsapq, ds VqdM+s dk pkjk Q¡lk
fn;k tkrk gSA pkjs ds ykyp esa eNyh gqd esa Q¡l tkrh gS ftls jLlh dks
[khapdj ckgj fudky fy;k tkrk gS vkSj gqd esa pkjk (Bait) iqu% Q¡lk fn;k
tkrk gSA eNyh idM+us okyh NM+ dks gkFk esa idM+dj Hkh Angling dh tkrh
gSA

¼3½ ik’k ;k Qank (Traps)& ;s vkdkj] vkeki rFkk lapkyu
(Operation) ds ekeyksa esa fofHkUu izdkj ds gks ldrs gSaA bUgsa Vksdjh ds :i esa
cuk;k tkrk gSA fiatj ik’k (Cage Trap) fLFkj (Fixed) izdkj ds rFkk nohZ o
vkoj.k Qans (Scoop and Cover traps) lapkyu ds le; xfr’khy gksrs gSaA
dhpM+ okyh ryh ds fy, vkoj.k ik’k lEiw.kZ ns’k esa mi;ksx esa yk;s tkrs gSaA
mYVh Vksdjh dks dhpM+ esa Q¡lkdj mlesa Q¡lh eNyh dks gkFk ls VVksydj
idM+ fy;k tkrk gSA

¼4½ noZ.k (Scooping) & ck¡l ds pkSdksj] xksy ;k frdkSus Ýse ij <hyk
(Loose) tky ck¡/k fn;k tkrk gS vkSj tky lfgr Ýse dks ty esa dhpM+ ij
j[k fn;k tkrk gS rFkk tky esa Q¡lh eNyh dks gkFk ls VVksy dj idM+ fy;k
tkrk gSA
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¼5½ fueTtu tky (Dip Net) & ,d xksykdkj Ýse ij tky yxkdj
Mksyph ds :i esa cuk;k tkrk gS ¼fp= 4-53½A Ýse ls c¡/kh jfLl;ksa dks idM+dj
Mksyph dks ikuh esa 5&10 feuV ds fy, yVdk fn;k tkrk gS vkSj mlesa eNyh
vk tkus ij mls >Vds ds lkFk ty ls ckgj fudkydj mlesa Q¡lh eNyh dks
fudky fy;k tkrk gSA

¼6½ f{kIr tky ;k ?kk?kfj;k tky (Cast net or Ghagharia Jal)
& ;g tky xksykdkj Nkrs ;k ?kk?kjs ds vkdkj dk gksrk gS tks l¡djs Nksj dh
vksj cUn jgrk gS rFkk blls ,d yEch jLlh c¡/kh gksrh gSA tky ds [kqys pkSMs
eq[k ds fdukjksa ij yksgs ds Mkscd (Sinkers) ck¡/k fn;s tkrs gSa ¼fp= 4-54½A
eNyh idM+us ds fy, tky dks ?kqekdj rFkk jLlh dks idM+s j[kdj ikuh esa
Qsad fn;k tkrk gSA Mkscdksa dk Hkkj bls ryh rd igq¡pk nsrk gSA dqN le;
ckn jLlh dks [khapk tkrk gS ftlls Mkscdksa ds Hkkj ls bldk pkSM+k eq[k cUn
gks tkrk gS vkSj eNfy;k¡ blesa Q¡l tkrh gSaA tky dks ikuh ls ckgj [khapdj
mlesa Q¡lh eNfy;ksa dks fudky fy;k tkrk gSA

fp= Ø- 4-53% fMi usV (Dip net) fp= Ø- 4-54% dkLV usV (Cast net)

¼7½ lad"kZ ;k d"kZ.k tky (Drag Net)& bl tky dk mi;ksx
eNfy;ksa dks ufn;ksa rFkk >hyksa ls idM+us gsrq fd;k tkrk gSA ;g pknj dh
rjg vk;rkdkj gksrk gS] ftlds Åijh fdukjs dh jLlh ls Iykod (Floats)
rFkk fupys fdukjs dh jLlh ls Mkscd (Sinkers) ck¡/k fn;s tkrs gSaA Åijh
dksuksa ls yEch jfLl;k¡ c¡/kh jgrh gSa ¼fp= 4-55½A tky dh yEckbZ&pkSM+kbZ
Øe’k% unh dh pkSM+kbZ rFkk xgjkbZ ds vuqlkj gksrh gSA bls dbZ yksx lapkfyr
djrs gSaA unh ds fdukjksa ij O;fDr jLlh dks idM+dj tky dks unh esa Mky
nsrs gSa] fQj mls ty&izokg dh mYVh fn’kk esa [khapk tkrk gS vkSj tky dks
ikuh ls ckgj [khapdj mlesa Q¡lh eNfy;ksa dks tky ls ckgj fudky fy;k
tkrk gSA
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FLOAT

ROPE
NET

SINKER

fp= Ø- 4-55% MSªx usV (Drag net)

6- dkiZ eNfy;ksa ds jksx ,oa mudk fu;U=.k
(Diseases of Carp Fishes and Their Control)

eRL; ikyu dh lQyrk eq[;r;k eNfy;ksa ds LokLF; ij fuHkZj djrh gSA
eNfy;ksa esa chekjh gksus ds eq[; dkj.k gksrs gSa&okrkoj.k eas ruko (Stress),
chekjh QSykus okys dkjd rFkk iks"k.k dh dehA

(A) okbjl ls gksus okyh chekfj;k¡ (Viral Diseases)&

(i) fLizax okbjsfe;k (Spring Viremia)& ;g chekjh jSCMksokbjl
dkfiZ;ks (Rhabdovirus carpio) uked okbjl ds laØe.k ls gksrh gSA dkeu
dkiZ esa gksus okyh ;g chekjh vHkh rd ;wjksih; ns’kksa esa ik;h x;h gSA laØfer
eNyh dk jax dkyk] Ropk rFkk xyQM+ksa ij ?kko] 'kYdksa ls jDr dk fjlko]
nsgxqgk esa nzo dk teko rFkk [kkus dh ryh esa lwtu vkfn y{k.k ik, tkrs gSaA

(ii) eRL; pspd (Fish Pox)& bl chekjh esa okbjl ls laØfer dkeu
dkiZ ds 'kjhj dh vf/kpeZ izpqjkn~Hkoh (Proliferous epidermis) gks tkrh gS]
ftlls Ropk ij nkus ;k mHkkj cu tkrs gSaA

(B) izksVkstksvu ls gksus okyh chekfj;k¡ (Protozoan Diseases)&

(i) VªkbdksfMuksfll (Trichodinosis)& nwf"kr ty bl chekjh dk eq[;
dkj.k gS ftlesa ijthoh dk izHkko 'kjhj dh Åijh Ropk rFkk xyQM+ksa ij gksrk
gSA 'kjhj ds Åijh Hkkxksa ls ylylk inkFkZ cgus yxrk gSA VªkbdksfMuk
(Trichodina) rFkk VªkbdksfMusyk (Trichodinella) ijthoh }kjk ;g chekjh
gksrh gSA

(ii) bfDFkz;ksf¶Fkfj;kfll ;k bd (Ichthyophthririasis or Ich)& bl
chekjh dk ijthoh bfDFk;ksf¶Fkfj;l eYVhfQfyl (Ichthyophthirius multifilis)
izksVkstksvk gSA ;g ijthoh eNyh dh Ropk esa izos’k djrk gSA ftlls blds
pkjksa vksj dks"B cu tkrk gS vkSj blh izdkj ds dks"B iwjs 'kjhj] fQUl rFkk
xyQM+ksa ij lQsn pdÙks ds :i esa fn[kk;h nsrs gSaA

(iii) feDlksLiksfjfM;u chekjh (Myxosporidian Disease) &
feDlkscksyl (Myxobolus) ijthoh ds xzlu ls gksus okyh bl chekjh esa eNyh
ds 'kjhj] fQu] xyQM+ksa rFkk vU; vUrjkaxksa esa izdks"B cu tkrs gSaA
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(C) thok.kq ls gksus okyh chekfj;k¡ (Bacterial Diseases)&

(i) xyQM+ksa dh chekjh (Gill Disease)& bl chekjh esa iwjs 'kjhj ij
/kCcs iM+ tkrs gSa rFkk of̀) #d tkrh gSA xyQM+ksa ij ?kko cu tkrs gSaA

(ii) dkWyeuSfjl jksx (Columnaris Disease)& ¶ysDlhcSDVj
dkWyeuSfjl (Flexibacter columnaris) thok.kq ds laØe.k }kjk ;g chekjh
gksrh gSA xyQM+s xy tkrs gSa] fQu ds fdukjksa ij ?kko gks tkrs gSa rFkk èR;qnj
cgqr vf/kd gks tkrh gSA

(iii) jDrL=ko dh chekjh (Haemorrhagic Septicaemia)&
L;wMkseksukl ¶ywvksfjlsal (Pseudomonas fluorescens) rFkk ,jkseksukl
gkbMªksfQyk (Aeromonas hydrophilla) thok.kqvksa }kjk laØe.k gksrk gSA bl
chekjh esa 'kjhj ij [kjksapsa rFkk ?kko cu tkrs gSa ftlls jDrL=ko gksrk gS] isV
Qwy tkrk gS rFkk us= ckgj fudy tkrs gSaA

(E) Ñfe;ksa ls mRiUu gksus okyh chekfj;k¡ (Helminth Diseases) &
MsDVkbyksxkbjl (Dactylogyrus) rFkk xkbjksMSDVkbyl (Gyrodoctylus) uked
Ñfe xyQM+ksa rFkk Ropk ij vkØe.k djrk gSA

(F) ØLVsf’k;u tUrqvksa ls gksus okyh chekfj;k¡&

(i) vkxqZyl dh chekjh (Argulus Diseases) & vkxqZyl ijthoh
bldk eq[; dkj.k gS] ftlls eNyh ds 'kjhj ij pdÙks rFkk ?kko gks tkrs gSaA

Ckhekfj;ksa dh jksdFkke (Prevention of Diseases)&

1- chekj eNfy;ksa dks igpkudj vyx dj nsuk pkfg,A

2- rkykc dks laØe.k ls cpkus ds fy, mlesa 0-25 ppm dh nj ls
eSykfFkvkWu (Malathion) ;k 50 ppm dh nj ls Cyhfpax ikmMj
(Bleaching powder) dk iz;ksx djuk pkfg,A

3- cSDVhfj;ktfur jksxksa ds mipkj gsrq vkWDlhVhVªklkbDyhu
(Oxytetracyline)] lYQkMk;kthu (Sulfadiazine), Vsjkekblhu
(Terramycin) vkfn izfrtSfod (Antibiotic) nok;sa mi;ksx esa ykuh
pkfg,A

4- izksVkstksvk&tfur chekfj;ksa ds fy, dkWij lYQsV (Copper sulphate),
dkWij vkWDlhDyksjkbM ;kSfxdksa (Copper oxychloride) dk mi;ksx djuk
pkfg,A

5- QQw¡n&tfur jksxksa ds fy, eSykdkbV xzhu (Malachite green) dk
iz;ksx djuk pkfg,A

6- Ñfe;ksa dh jksdFkke ds fy, izfrÑfe nokb;ksa (Antihelminth medicines)
dk iz;ksx djuk pkfg,A
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7- eRL;&ifjj{k.k (Preservation of Fish)

;fn idM+h x;h eNfy;ksa dks ifjjf{kr ugha fd;k tkrk gS] rks ;s tYnh gh
[kjkc gks tkrh gSaA eRL; ek¡l esa izksVhusa] olk] foVkfeusa] vehuks vEy] vk;ksMhu]
QkWLQksjl rFkk vU; [kfut rRoksa ds lkFk cgqrk;r esa ty Hkh gksrk gSA eNyh
dbZ izdkj ds thok.kqvksa o QQ¡wnksa ls ;qDr gksrh gS tks fd mldh èR;q ds ckn
mldk vi?kVu (Decomposition) izkjEHk dj nsrs gSaA vr% eNfy;ksa dk
ifjj{k.k vko’;d gksrk gS rFkk dbZ fof/k;ksa }kjk fd;k tkrk gS] ftuesa ls dqN
fof/k;k¡ fuEufyf[kr izdkj gSa&

¼1½ 'khryu (Refrigeration)& eNyh dks 0°C rkiØe ij ifjjf{kr
djuk 'khryu dgykrk gSA blds fy, ,d ik= esa cQZ dh ,d ds ckn ,d
ijrksa ds chp eNfy;ksa dks j[kdj ik= dks cQZ esa j[k fn;k tkrk gSA cM+h
eNfy;ksa dks phjdj muds isV esa Hkh cQZ Hkj nh tkrh gSA bl fof/k }kjk dqN
lhfer le; ds fy, gh eRL; ifjj{k.k fd;k tk ldrk gSA

¼2½ vfr fgek;u (Deep freezing)& rkth o vPNh n’kk okyh
eNfy;ksa dh lQkbZ djds mUgsa &180°C rkiØe ij yEcs le; ds fy, j[kk
tkrk gSA cM+h eNfy;ksa dk vfr fgek;u djus ls iwoZ muds flj dkVdj vyx
dj fn;s tkrs gSaA ;g fof/k nh?kZdkfyd ifjj{k.k gsrq Hkh mi;ksxh gksrh gSA

¼3½ fge 'kq"du (Freeze Drying)& ;g fof/k dsoy lqij&xq.koÙkk
okyh eNfy;ksa ds ifjj{k.k gsrq gh dke esa yk;h tkrh gS] D;ksafd ;g fof/k yEch
rFkk eg¡xh gksrh gSA igys eNyh dk&20°C ij fgek;u djds fQj mldks
Å/oZikru (Sublimation) }kjk lq[kk;k tkrk gSA bl fof/k esa cQZ fcuk fi?kys
gh ty esa cny tkrh gSA ckn esa eNyh dks fgek;u os’e (Freezing Chamber)
esa j[kdj fuokZr (Vaccum) esa lq[kk;k tkrk gSA vUr esa eNyh dks gkWV IysVksa
ij j[kdj iw.kZr% lq[kkus dss ckn okrkuqdwfyr d{k esa lhy cUn dj fn;k tkrk
gSA

¼4½ vkriu (Sun Drying)& Hkkjr tSls m".kdfVcU/kh; (Tropical)
ns’kksa esa] tgk¡ lw;Z dh xehZ cgqr rst gksrh gS] NksVh&NksVh eNfy;ksa dks LoPN
djds mUgsa pVkb;ksa ij ;k iDds Q’kZ ij Mkydj rst /kwi esa 5&7 fnu rd
lq[kkdj ifjjf{kr fd;k tkrk gSA cM+h eNfy;ksa ds NksVs&NksVs VqdM+ksa dks
Hkh ,sls gh lq[kk;k tk ldrk gSA bl fof/k }kjk ifjjf{kr eNyh dsoy dqN
le; rd ds fy;s gh viw.kZ :i ls ifjjf{kr gks tkrh gSA

¼5½ lw;Z lalk/ku (Sun Curing)& bl fof/k esa eNyh dk isV phjdj
mlds vkUrfjd vaxksa rFkk fxYl dks fudky fn;k tkrk gSA fQj eNyh dks
/kksdj ued ds lkFk 3 % 1 ls 8 % 1 ¼eNyh % ued½ ds feJ.k esa j[k fn;k
tkrk gSA

¼6½ eksuk lalk/ku (Mona Curing)& bl fof/k esa 'kjhj esa dksbZ phjk
ugha yxk;k tkrk] cfYd eq[k ds jkLrs Hkhrj ls vkgkj uky dks ckgj [khap
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fy;k tkrk gS vkSj fxYl dks lh/ks vyx djds eNfy;ksa dks /kksdj lkQ djds
muesa ued feykdj lw;Z lalk/ku dh rjg lq[kk fy;k tkrk gSA

¼7½ yo.ku (Salting)& eNfy;ksa ds fljkas dks vyx djds rFkk cM+h
eNyh ds VqdM+s djds VqdM+ksa esa ued feyk fn;k tkrk gSA eNyh dks ued
dh ,d ds ckn ,d ijrksa ds chp j[kdj lq[kk;k tkrk gSA fQj mUgsa 16-25%
ued foy;u (Brine) esa Mqcks;k tkrk gSA ckn esa ued o cQZ ds feJ.k dks
eNfy;ksa ij fNM+ddj mudk B.Mk yo.ku (Cold salting) fd;k tkrk gSA
B.Mk yo.ku 3°C ds B.Ms dejs esa rFkk izcy yo.ku (Strong salting) lkekU;
rki ij fd;k tkrk gSA

¼8½ /kwez.k (Smoking)& ydM+h ds /kq,¡ ls ifjj{k.k /kwez.k dgykrk gSA
/kq,¡ dk rki rFkk mldk ifjHkze.k (Circulation) fu;fU=r j[kk tkrk gSA /kwez.k
xeZ ;k B.Mk gks ldrk gSA gkWV Leksfdax esa rkth eNfy;ksa dks rst vkx
(130°C) ij rik;k tkrk gS] vkSj ckn esa 40°C ij mudh Leksfdax dh tkrh
gSA dksYM Leksfdax esa eNfy;ksa dks lq[kkdj] ued feykdj igys /kqvk¡&jfgr
vkx (38°C) ij lsaddj fQj mudh 28°C ij Leksafdax dh tkrh gSA
vktdy ;g fof/k mi;ksx esa ugha yk;h tkrh gSA

¼9½ fMCckcUnh (Canning)& ;g yEch o tfVy izfØ;k gSA flj o
vkUrfjd vaxksa dks iF̀kd~ djds eNfy;ksa dks czkbu esa mipkfjr fd;k trk gSA
fQj /kksdj] lq[kkdj vkSj 3&4 feuV rd tSrwu ds rsy (Olive oil) esa idk;k
tkrk gSA fQj mUgsa B.Mk djds BaMs tSrwu ds rsy esa gh fMCcksa esa Mkydj lhy
djds cktkj esa fcfØ ds fy, Hkst fn;k tkrk gSA bl fof/k dks fons’kksa ¼vesfjdk]
Ýkal] Lisu o tkiku rFkk teZuh vkfn½ esa viuk;k tkrk gSA

¼10½ jklk;fud ifjj{k.k (Chemical Preservation)& dqN
jklk;fud inkFkksZa tSls lksfM;e csUtks,V (Sodium benzoate), lksfM;e
DyksjkbM (Sodium chloride), lksfM;e ukbVªkbV (Sodium nitrite) vkfn dks
ifjj{kdksa (Preservatives) ds :i esa iz;ksx fd;k tk jgk gSA buesa 0-02 izfr’kr
lksfM;e ukbVªkbV ls cQZ ds lkFk ifjj{k.k djus ij izHkkoh ifj.kke izkIr gq,
gSaA blh izdkj dqN izfrtSfodksa tSls vkWDlhVsVªklkbDyhu (Oxytetracycline),
DyksjksekbflVhu (Chloromycetin) dks Hkh izfrj{k.k ds fy, iz;ksx fd;k tk
jgk gSA vktdy xkek fdj.kksa (Gamma rays) dh lgk;rk ls Hkh izfrj{k.k
djus ds iz;kl fd, tk jgs gSaA

viuh çxfr tk¡fp, (Check Your Progress)

43- ikyu&iks"k.k rkykc (Rearing pond) dk iz;ksx fd;k tkrk gS&

¼v½ vaxqfyehuksa (Fingerlings) dks o;Ld eNyh esa cnyus ds fy,

¼c½ iksuks (Fries) dks vaxqfyehuksa esa cnyus ds fy,

¼d½ iztudksa dks fodflr djus ds fy,

¼M½ dksbZ ughaA
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44- thok.kqtfur jksx gS&

¼v½ VªkbdksfMuksfll ¼c½ dkWyeuSfjl jksx

¼d½ ^bd* jksx ¼M½ mi;ZqDr lHkhA

45- dodtfur jksxksa ds mipkj ds fy, D;k mi;ksx djuk pkfg,&

¼v½ dkWij lYQsV ¼c½ lYQkMk;kthu

¼d½ eSykfFkvkWu ¼M½ eSykdkbV xzhu

46- vfr fgek;u (Deep freezing) ds fy, rkiØe gksuk pkfg,&

¼v½ 0°C ¼c½ –20°C

¼d½ –10°C ¼M½ –180°C

47- LQqVu gkik (Hatching Hapa) dk vkdkj gksrk gS&

¼v½ vk;rkdkj ¼c½ pkSdksj

¼d½ xksy ¼M½ f=Hkqtkdkj

48- ^iDdk cU/k* (Pucca bund) dks dgrs gSa&

¼v½ vk/kqfud cU/k ¼c½ 'kq"d cU/k

¼d½ Dyksfnr cU/k ¼M½ ¼d½ o ¼[k½ nksuksa

49- izsfjr cU/k iztuu esa v.Mfu{ksi.k (Spawning) gsrq vfr mÙke rkiØe
D;k gksuk pkfg,\

¼v½ –10°C ¼c½ 10°C

¼d½ 24°C ls 32 °C ¼M½ 40°C ls 45°C

4-23 ty’kkyk fuekZ.k gsrq vko’;d lkexzh
(Requisites for Fabrication of Aquarium)

ty’kkyk fuekZ.k gsrq fuEufyf[kr lkeku (Equipments) dh vko’;drk gksrh
gS&

1- ty’kkyk VSad (Aquarium Tanks),

2- VSad dk <Ddu (Tank Cover),

3- ltkoVh lkeku (Decoratives),

4- izdk’k O;oLFkk (Lighting),

5- rkid (Heater),
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6- FkeksZehVj (Thermometer),

7- okrd ;k okgu O;oLFkk (Aerator and Aeration lines),

8- fuL;Und (Filters),

9- gFktky (Hand Net),

10- ijh{k.k fdV (Test Kit),

11- eNyh vkgkj (Fish Feed),

12- tyh; ikS/ks (Aquatic Plants),

13- eNfy;k¡ (Fishes)A

4-23-1ty’kkyk VSad (Aquarium Tank)

ty’kkyk VSad dk fuekZ.k yksgs (Iron) vFkok ,syqehfu;e (Aluminium) ds Ýse
ij dk¡p dh ifÍ;ksa dks fcVksfeu (Bitomin) ls tksM+dj fd;k tkrk gSA
vktdy Ýse dks gVkdj dsoy dk¡p dh ifÍ;ksa dks flfydkWu jcj (Silicon
rubber) ls tksM+dj VSad dk fuekZ.k fd;k tkus yxk gSA bl izdkj ds VSad esa
tax (Rust) ;k la{kkj.k (Corrosion) dh leL;k ugha gksrh vkSj ;g iw.kZ :i ls
fjlkoeqDr (Leakproof) rFkk vkd"kZd gksrk gSA VSad fofHkUu vkdkj ,oa izdkj
ds cuk, tkrs gSaA lkekU;r;k vk;rkdkj VSad dks ojh;rk nh tkrh gS D;ksafd
blls eNfy;ksa dks vf/kd i"̀Bh; {ks= (Surface area) miyC/k gksrk gS rFkk
okrkoj.k ls vkWDlhtu Hkh vf/kd nzohHkwr gksrh gSA VSad dk vkdkj
vko’;drkuqlkj j[kk tkrk gSA ty’kkyk VSadksa ds dqN lkekU; vkdkj
fuEufyf[kr lkj.kh esa fn, tk jgs gSa&

yEckbZ (Length)
lseh esa

pkSM+kbZ (Width)
lseh esa

Å¡pkbZ (Height)
lseh esa

ty /kkj.k {kerk
(Water Holding
Capacity) yhVj

esa

45 25 25 28

60 30 40 72

75 30 40 90

100 30 40 120

VSad dh eNyh /kkj.k {kerk ty ds i"̀Bh; {ks= (Surface area) ij fuHkZj
djrh gSA lkekU;r;k 2-5 leh yEch eNyh ds fy, vkSlru 50 oxZ lseh
i"̀Bh; {ks= dh vko’;drk gksrh gSA bl izdkj ,d 100 × 100 lseh vkdkj ds
3]000 oxZ lseh i"̀Bh; {ks= okys VSad esa 2-5 lseh yEch 60 eNfy;k¡ ;k 5 lseh
yEch 30 eNfy;k¡ j[kh tk ldrh gSaA

ty’kkyk VSad dks <dus ds fy, ,d <Ddu dh vko’;drk gksrh gSA ;g
<Ddu /kwy&feÍh ,oa vU; vokaNuh; inkFkksZa dks ty’kkyk esa tkus ls rFkk
eNfy;ksa dks ckgj fudyus ls jksdrk gSA blds vfrfjDr <Ddu izdk’k O;oLFkk



ty —f"k

443

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

ds fy, Hkh ,d vk/kkj iznku djrk gSA <Ddu dks vUnj dh rjQ ls lQsn
is.V ls jax nsuk pkfg, ftlls izdk’k ijkofrZr gks ldsA

4-23-2 ltkoVh lkeku (Decoratives)

ty’kkyk dks lqUnjrk iznku djus rFkk eNfy;ksa ds fy, izkÑfrd okrkoj.k
LFkkfir djus ds fy, VSad dks ltkus dh vko’;drk gksrh gSA blds fy, ctjh]
dadM+ksa] iRFkjksa] f[kykSus ,oa Ñf=e ikS/kksa dk mi;ksx fd;k tkrk gSA

VSad dh ryh ij ctjh dh irZ fcNk;h tkrh gSA blds fy, unh vFkok
leqnz ds fdukjs dh lQsn vFkok jaxhu ctjh dk iz;ksx fd;k tkrk gSA ;g
ctjh 3&5 feeh vkdkj okyh gks rks vPNk jgrk gSA ctjh dh irksZa dh xgjkbZ
7&8 lseh j[kh tkrh gSA ctjh ,d vPNs fuL;Und (Filter) dk dk;Z djrh gS
rFkk vu[kk;s [kk| inkFkksZa ,oa ey inkFkksZa dks jksdu dk dke djrh gSA blds
vfrfjDr ;g tyh; ikS/kksa dh of̀) ds fy, ,d ek/;e dk dk;Z djrh gSA
ctjh dks fcNkus ds igys vPNh izdkj ls /kksdj lkQ djds lq[kk fy;k tkrk
gSA

AQUARIUM

ctjh ds vfrfjDr fofHkUu vkdkj ,oa izdkj ds iRFkjksa rFkk cfV;ksa
(Pebbles) dk mi;ksx Hkh ltkoV ds fy, fd;k tkrk gSA iRFkjksa dks tksM+dj
fofHkUu vkÑfr;k¡ cukdj ty’kkyk dks vkSj lqUnj cuk;k tk ldrk gSA
vktdy cktkj esa Ñf=e ltkoVh lkeku Hkh miyC/k gSa tks fofHkUu :iksa rFkk
vkÑfr;ksa esa fo'ks"k :i ls ty’kkyk ds fy, cuk, x, gSaA IykfLVd ds ikS/kksa
dk Hkh iz;ksx fd;k tkrk gSA ijUrq ;g IykfLVd vPNh xq.koÙkk okyh gksuh
pkfg, D;ksafd lkekU; IykfLVd ls tgjhys jlk;uksa ds eqDr gksus dk [krjk cuk
jgrk gSA IykfLVd ds ikS/ks yxkus ds nks Qk;ns gksrs gSaA ,d rks tc bu ij

fp= Ø- 4-56% An Aquarium showing arrangement of various component
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'kSoky (Algae) te tkrh gS rks ;s izkÑfrd :i ys ysrs gSaA nwljs bu ikS/kksa dks
eNfy;k¡ [kkrh Hkh ugha gSaA

4-23-3ty’kkyk LFkkiu (Setting of Aquarium)

ty’kkyk LFkkiu ds fy, VSad dks yksgs ds LVS.M ij] nhokj esa txg cukdj ;k
fdlh mi;qDr Å¡pkbZ dh est ij j[kuk pkfg,A j[kus dk LFkku lery gksuk
pkfg, vkSj vko’;drk gks rks VSad ds uhps 10 feeh- eksVh FkeksZdksy
(Thermocol) 'khV j[kh tk ldrh gSA VSad ds j[kus ds LFkku ij lw;Z dk
izdk’k lh/ks vFkok vf/kd ugha iM+uk pkfg,A vf/kd /kwi ty’kkyk dk rki
c<+krh gS vkSj 'kSokyksa dh of̀) dks izksRlkfgr djrh gSA

VSad j[kus ds ckn VSad ds ry ij ctjh ds uhps j[kh tkus okyh
fuL;Und IysV (Filter plate) j[kdj Åij ls ctjh dh 7&8 lseh eksVh rg
tek nsrs gSaA ltkoVh lkekuksa rFkk okru iRFkj (Aeration stone) dks ;FkkLFkku
O;ofLFkr djus ds ckn VSad dks ty ls Hkjrs gSaA VSad Hkjus ds fy, dq,¡ vFkok
uy ds ihus okys ty dk iz;ksx fd;k tkrk gSA ;fn ty Dyksjhu;qDr gks rks
mlh dk okru dj nsuk pkfg, ftlls Dyksjhu nwj gks tkrh gSA igys VSad dk
rhu pkSFkkbZ Hkkx ty ls Hkjdj iks/ks yxk nsrs gSa fQj mlds ckn VSad dks iwjk
Hkjdj <Ddu ls <ddj 24 ?k.Vs rd okru (Aeration) djrs gSaA okru ds
le; fQYVj Hkh pkyw dj nsrs gSaA 24 ?k.Vs ckn VSad esa eNfy;ksa dks NksM+ nsrs
gSaA

4-23-4tyh; ikS/ks (Aquatic Plants)

ty’kkyk esa ikS/kksa dh mifLFkfr viuk fo’ks"k egRo j[krh gSA ikS/ks ty’kkyk dh
lqUnjrk c<+kus ds vfrfjDr vxzfyf[kr egÙoiw.kZ ykHk nsrs gSa&

ukbVªsV~l dks vo’kksf"kr djrs gSaA

5- ;s v.Ms nsus ds fy, ek/;e miyC/k djrs gSaA

ikS/kksa dk jksi.k Hkh ,d dyk gSA ty’kkyk lqUnj ,oa izkÑfrd fn[kk;h ns
blds fy, vPNh dYiuk’kfDr] vuqHko ,oa ikS/kksa dh miyC/krk gksuh pkfg,A
ty’kkyk esa ihNs dh rjQ rsth ls of̀) djus okys ?kkl dh rjg ds* tSls&
oSfylusfj;k (Vallisneria), lSxhVsfj;k (Sagittaria) ikS/ks yxkus pkfg,A
ty’kyk ds e/; esa ryokj tSlh ifÙk;ksa okyk bdkbuksMksjl
(Echinodorus) ;k foyks ekWl QkWf.VuSfyl (Willow Moss, Fontinalis) tSls
ikS/ks yxkus ls lqUnjrk c<+ tkrh gSA blds vykok ;s rSjrs gq, vijnksa
(Floating detritus) dks viuh rjQ vkdf"kZr djrs gSaA NksVs

1- ikS/ks eNfy;ksa dh izkÑfrd okrkoj.k miyC/k djkrs gSaA

2- ;s eNfy;ksa dks vkJ; nsdj lqj{kk dh Hkkouk mRiUu djkrs gSaA

3- ;s dkcZu MkbvkWDlkbM vo’kksf"kr djds vkWDlhtu eqDr djrs gSaA

4- ;s vi?kVu vFkok lM+u (Decomposition) ds ifj.kkeLo:i cus
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iks/ks( tSls&gkbxzksfQyk (Hygrophila), fØIVksdksjkbuh (Cryptocoryne) vkxs
dh rjQ rFkk >kM+hnkj ikS/ks( tSls&yqMohft;k (Ludwigia), fljSVksQkbye
(Ceratophyllum) dks dksuksa ij yxk;k tk ldrk gSA mi;ZqDr ikS/kksa ds
vfrfjDr QSu oVZ] dScksEck (Fanwort, Cabomba), ,Ecqfy;k (Ambulia),
fefj;ksfQye (Myriophyllum) vkfn dks Hkh yxk;k tk ldrk gSA

Vallisneria
Ludwigia Cabomba

Myriophyllum

Hygrophila
Amazon Sword PlantCryptocoryne

Bacopa Hydrilla Ambulia
Fern

ikS/kksa dks yxkus ls iwoZ ikS/kksa dks folaØfer djuk vko’;d gksrk gSA
blls ikS/kksa esa yxs thok.kq] dhVksa ds v.Mksa rFkk ijthfo;ksa ls NqVdkjk fey
tkrk gSA folaØe.k (Disinfection) ds fy, ikS/kksa dks iksVSf’k;e ijeSaxusV
(Potassium permanganate) ds ,d izfr’kr ?kksy esa 20 feuV rd j[kus ds
ckn cgrs gq, ty esa vPNh rjg ls /kks ysuk pkfg,A

4-23-5 ty’kkyk dh eNfy;k¡ (Aquarium Fishes)

ty’kkyk esa j[kh tkus okyh eNfy;ksa dks nks oxksZa esa ck¡Vk x;k gSa&igyk oxZ
v.Ms nsus okyh (Oviparous) eNfy;ksa dk gS rFkk nwljk oxZ cPps nsus okyh
(Ovoviviparous) eNfy;ksa dk gSA buesa ls dqN eNfy;ksa ds uke lkj.kh 4-4 esa
fn, tk jgs gSa&

fp= Ø- 4-57% Aquarium plants
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(Common Name)
tUrq oSKkfud uke
(Zoological Name)

dqy
(Family)

A. v.Ms nsus okyh eNfy;k¡ (Oviparous Fishes)

1- foMks VsVªk
(Window
Tetra)

ftUeksdksfjEcl VusZV~tkbZ
(Gymnocorymbus ternetzi)

dSjflMh
(Characidae)

2- dkfMZuy VsVªk
(Cardinal
Tetra)

dhfj;ksMkWu ,DlsyjksMkbZ (Cheriodon
axelrodi)

3- gsM rFkk VSy
ykbV VsVªk
(Head and
Tail Light
Tetra)

gsehxzSel vkslsyhQj (Hemigrammus
ocellifer)

4- ,Dl&js fQ’k
(X-ray Fish)

fizlVsyk fjMyh (Pristella riddlei)

5- xksYM fQ’k
(Gold Fish)

dSjsfl;l vkWjsVl (Carrassius
auratus)

flfizfuMh
(Cyprinidae)

6- Vkbxj ckcZ
(Tiger Barb)

iqfUV;l VsVªktksuk (Puntius tetrazona)

7- Tsczk fQ’k
(Zebra Fish)

czSfdMsfu;ks jsfj;k s (Brachidanio rario)

8- fl;keht+
QkbfVax fQ’k
(Saimese
Fighting
Fish)

chVk LIysUMsUl (Betta splendens) ,ukcSf.VMh
(Anaban-
tidae)

9- fdflax xqjkeh
(Kissing
Gourami)

ghyksLVksek VsfeUdkbZ (Helostoma
temmincki)

10- M~okQZ xqjkeh
(Dwarf
Gourami)

dksfylk ysfV;k (Colisa latia)

11- ,fUty fQ’k
(Angel Fish)

VsjksfQye lhysj (Pterophyllum
sealare)

fldfyMh
(Cichlidae)

12- vkWLdj
(Oscar)

,LVªksuksVl vksflysVl (Astronotus
ocellatus)

13- fMLdl
(Discus)

flEQkblksMkWu fMLdl (Symphysodon
discus)

(B) cPps nsus okyh eNfy;k¡ (Ovoviviparous Fishes)

1- xIih (Guppy) Iokblhfy;k jsVhdqysVk (Poecilia
reticulata)

IokbflfyMh
(Poecilidae)

lkj.kh Ø-  4-4% ty’kkyk gsrq dqN eNfy;k¡

lkekU; uke



ty —f"k

447

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

2- CySd eksyh
(Black
Molly)

Iokblhfy;k LQhukWIl (Poecilia
sphenops)

3- LokMZ Vsy
(Sword-tail)

thQksQksjl fgysjh (Xiphophorus
helleri)

4- IysVh (Platy) thQksQksjl eSdqysVl (Xiphophorus
maculatus)

Gold Fish
Black Tetra

Sword Tail (Male)
Siamese Fighter Fish (Male)

Siamese Fighter Fish (Female)Guppy (Male)

Gold Fish (Calico Oranda) Gold Fish (Telescope Eye)
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Rosy Barb Cherry Barb

Tiger Barb

Red Tailed Shark

White Cloud Mountain Minow

Giant Gourami

Zebra

Dwarf Gourami

Platty

Broad Finned Molly

fp= Ø- 4-58% Aquarium fishes
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4-24 ty’kkyk izcU/ku (Maintenance of Aquarium)

ty’kkyk ds izcU/ku ds fy, vxzfyf[kr fØ;kdykiksa dk fu;fer fu"iknu
vko’;d gksrk gS&

1- iznhiu (Lighting)

2- rkiu (Heating)

3- okru (Aeration)

4- fuL;Unu (Filtration)

5- ty xq.koÙkk izcU/ku (Water Quality Management)

6- laHkj.k (Feeding)A

¼1½ iznhiu (Lighting)& ty’kkyk dk leqfpr iznhiu u dsoy lkSUn;Z
dh nf̀"V ls egÙoiw.kZ gksrk gS vfirq ;g eNfy;ksa rFkk tyh; ikS/kksa dh of̀) ds
fy, Hkh vko’;d gksrk gSA iznhiu esa izdk’k dh ek=k] rhozrk rFkk iznhiu dh
vof/k dh cgqr egÙoiw.kZ Hkwfedk gksrh gSA tSls rsth ls of̀) djus okys ikS/kksa ds
fy, rhoz izdk’k dh rFkk /kheh xfr ls of̀) djus okys ikS/kksa ds fy, gYds
izdk’k dh vko’;drk gksrh gSA lkekU;r;k ,d oxZ QqV ty lrg ds fy, 40
okV ds lkekU; VaxLVu cYc vFkok 10 okV dh izfrnhfIr V~;wc (Fluorescent
tube) dk izdk’k i;kZIr gksrk gSA izfrfnu 10&15 ?k.Vs iznhiu djuk pkfg,A
vktdy ty’kkyk ds iznhiu ds fy, fo'ks"k :i ls cuk;h x;h V~;wcykbVsa
cktkj esa miyC/k gSaA

fp= Ø- 4-59% Heater with thermostat

¼2½ rkiu (Heating)& ty’kkyk esa ikyh tkus okyh vf/kdka’k eNfy;ksa
ds fy, 22-30°C rki dh vko’;drk gksrh gSA ty’kkyk esa rki dh vf/kd
vfLFkjrk uqdlkunk;d gksrh gSA rki ekiu ds fy, ty’kkyk esa ,d FkeksZehVj
yxkuk vko’;d gksrk gSA lnhZ ds fnuksa jkr ds le; ikuh B.Mk gks tkrk gSA
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blds fu;U=.k ds fy, ty’kkyk esa rkid (Heater) yxk;k tkrk gSA bl
rkid dk ewy rRo (Element) ,d dk¡p dh uyh ds vUnj cUn gksrk gS rFkk
bls ,d FkeksZLVsV (Thermostat) }kjk fu;fU=r fd;k tkrk gSA ;g Lopkfyr
gksrk gSA rkid dh fo|qr~&’kfDr (Power) ty dh ek=k ij fuHkZj djrh gSA
lkekU;r;k 60 lseh yEch ty’kkyk esa izR;sd 5 yhVj ty ds fy, 10 okV dk
rkid ,oa 120 lseh ty’kkyk esa izR;sd 5 yhVj ty ds fy, 6 okV dk rkid
i;kZIr gksrk gSA

fp= Ø- 4-60% Aeration stone

¼3½ okru (Aeration)& ty’kkyk esa fu;fer okru djuk vko’;d
gksrk gSA ;g ty esa ?kqfyr vkWDlhtu dh ek=k c<+krk gSA okru ds fy, okrd
ds :i esa ok;q iEi (Air pump) dk iz;ksx fd;k tkrk gSA bl okrd dks jcj
dh ufy;ksa }kjk okru iRFkj (Aeration stone), fuL;Unu iz.kkyh (Fileration
system) rFkk f[kykSauksa ls tksM+ nsrs gSaA okru iRFkj ,d izdkj dk >ked iRFkj
(Pumice stone) gksrk gS tks ty dks fgykus ds lkFk&lkFk ok;q ds cqycqys
(Bubbles) mRiUu djrk gS ftlls ty esa ?kqfyr vkWDlhtu dh ek=k c<+ tkrh
gSA blds vfrfjDr xehZ ds fnuksa esa tc ty dk rki c<+ tkrk gS rc
okru }kjk ty ds rki dks de fd;k tkrk gSA okrd dks ty Lrj ls FkksM+k
Åij j[kuk pkfg, ftlls okru cUn gksus ij ty lkbQu dh fØ;k }kjk iEi
esa u igq¡p lds vU;Fkk iEi ds ty tkus dk [krjk mRiUu gks tkrk gSA

¼4½ fuL;Unu (Filtration)& eNfy;ksa dh mikip;h fØ;kvksa ds
QyLo:i mRiUu gqbZ veksfu;k rFkk ukbVªkbV ty esa fujUrj lafpr gksrs jgrs
gSa vkSj ,d fuf’pr Lrj ij igq¡pus ds mijkUr ?kkrd izHkko Mkyrs gSaA ty esa
mifLFkr ey inkFkksZa ,oa vu[kk;s [kk| inkFkksZa ds thok.kq vi?kVu (Bacterial
decomposition) ls Hkh veksfu;k mRiUu gksrh gSA dqN veksfu;k ukbVªhdkjh
tkok.kqvksa (Nitrifying bacteria) }kjk ukbVªkbV (NO2) vkSj fQj ukbVsªV (NO3)
esa ifjofrZr dj nh tkrh gSA ukbVsªV dh dqN ek=k dh [kir ikS/ks dj ysrs gSaA
vf/kd ek=k esa ukbVªkbV vFkok ukbVªsV Hkh eNfy;ksa ds fy, gkfudkjd gksrs gSaA
gkfudkjd inkFkksZa dks nwj djus ds fy, ty dk fuL;Unu vko’;d gksrk gSA
fuL;Unu ds fy, fofHkUu izdkj ds fuL;Undksa dk iz;ksx fd;k tkrk gS&
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CLEAN WATER

LIGHT SOURCE

FAECAL
MATTERNH3

EXCESS
FOOD

POLLUTED WATER SUSPENDED PARTICLES
NH3

GRAVEL BED

NITRIFICATION

BY BACTERIA BY
BACTERIA

NITRIFICATION

NITRATE ABSORBED BY
PLANTS

NO3

NO2

FILTERED CLEAN WATER

FILTER PLATE

NH3

AMMONIFICATION

BY BACTERIA

TRAP-
PING

AIR

FOOD

fp= Ø- 4-61% Water purification system in aquarium

(i) ctjh ds uhps j[kus okyk fuL;Und (Undergravel filter)
& ;g ,d izdkj dk tSfod fuL;Und (Biological filter) gSA blesa ,d Vªs dh
rjg dh IykfLVd dh IysV gksrh gS ftlesa fNnz gksrs gSaA bl IysV ds ,d rjQ
ok;q mRFkkid ufydk (Air lifting tube) yxh jgrh gSA bl ufydk esa uhps ls
ok;q izokfgr dh tkrh gS ftlls ctjh }kjk fuL;Un fd;k gqvk lkQ ty IysV
ds uhps ls uyh ds }kjk Åij p<+rk gS vkSj ty dh Åijh lrg ij fxjrk gSA

fp= Ø- 4-62% Under-gravel filter
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(ii) Qkse fuL;Und (Foam Filter)& ;g ,d IykfLVd dh fMCch gksrh
gS ftlds vUnj Qkse dh ,d eksVh irZ yxh gksrh gSA fMCch ds Åij rFkk uhps
dh rjQ fNnz gksrs gSaA fMCch dks okrd ls tksM+ nsrs gSaA fMCch esa ok;q izokfgr
djus ij ty vUnj izos’k djrk gS ftlls ty esa mifLFkr fuyfEcr d.k
(Suspended particles) Qkse esa Q¡l tkrs gSa ftUgsa Qkse esa mifLFkr thok.kq
vi?kfVr dj nsrs gSaA bl izdkj ty fuL;fUnr gks tkrk gSA le;&le; ij
Qkse dks ty esa [kaxky (Rinse) dj lkQ djrs jguk pkfg,A

(iii) ikoj fuL;Und (Power Filter) & bl fuL;Und dk mi;ksx cM+s
vkdkj dh ty’kkykvksa ds fy, fd;k tkrk gSA bl fuL;Und esa ,d ik= ds
vUnj Qkse vFkok vU; fuL;Und ek/;eksa esa dbZ irsZa gksrh gSa ftleasa ,d iEi
dh lgk;rk ls ty izokfgr fd;k tkrk gSA

¼5½ ty xq.koÙkk izcU/ku (Water Quality Management) & ty
eNfy;ksa dh izkFkfed vko’;drk gS vr% ty ds HkkSfrd&jklk;fud xq.kksa
(Physico-chemical properties) dks cuk;s j[kuk vR;Ur vko’;d gksrk gSA
fuEufyf[kr izkpyksa (Parameters) dk le;&le; ij ijh{k.k djds O;ofLFkr
j[kuk ty’kkyk ds lkekU; lapkyu ds fy, vfuok;Z gksrk gS&

(i) rki (Temperature) & ty’kkyk esa ty dk rki 22-30°C gksuk
pkfg,A ty esa gksus okyk 2-3°C ls vf/kd dk rki ifjorZu eNfy;ksa ds fy,
uqdlkunk;d gksrk gS vkSj ;fn rki ifjorZu vpkud gks rks ;g ?kkrd gksrk
gSA rki de gksus ij eNfy;ksa dh fØ;k’khyrk] Hkw[k rFkk izfrjks/kkRed {kerk
de gks tkrh gS vkSj fofHkUu laØe.kksa ls xzLr gks tkrh gSaA ,sls le; rkid
(Heater) dk iz;ksx djuk pkfg,A xfeZ;ksa esa rki c<+us ij okru
(Aeration) }kjk rki de fd;k tk ldrk gSaA

(ii) Dyksjhu (Chlorine)& ty’kkyk ds fy, izk;% ihus okys ty dk
iz;ksx fd;k tkrk gS ftlesa Dyksjhu gksrh gS tks eNfy;ksa ds fy, ?kkrd gksrh
gSA ty esa mifLFkr Dyksjhu dks nwj djus ds fy, ;k rks ty dks igys
24&48 ?k.Vs rd j[kk jgus nsuk pkfg, ;k fQj lksfM;e Fkk;kslYQsV (Sodium
thiosulphate) dh dqN cq¡nsa ty esa feykdj Dyksjhu dks nwj dj nsuk pkfg,A

(iii) ty dk pH (pH of Water)& vf/kdka’k fldfyM (Cichlid) ,oa
VsVªk (Tetra) eNfy;k¡ 6-8&7-2 pH esa jguk ilUn djrh gSa] tcfd cPps nsus
okyh eNfy;k¡ (Ovoviviparous) gYds {kkjh; ek/;e vFkkZr~ 7-2&7-4 pH esa
jguk ilUn djrh gSaA ty dks ;fn FkksM+k vEyh; cuuk gks rks ekWl ihV
(Moss peat) dks ty esa fHkxksdj mlds jl dks ty esa feykdj FkksM+h
vEyh;rk mRiUu dh tk ldrh gSaA blds foijhr ;fn ty dh {kkjh;rk c<+kuh
gks rks ty esa lksfM;e ckbdkcksZusV (Sodium bicarbonate) dh FkksM+h&lh ek=k
feyk nsuh pkfg,A

(iv) ty dh dBksjrk (Hardness of Water)& vf/kdrj v.Ms nsus
okyh eNfy;ksa dks ikyus ds fy, ènq ty (Soft water) ftlesa dkcksZusV dh
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ek=k 10&80 ih ih ,e (ppm) gks] dh vko’;drk gksrh gS] tcfd vf/kdka’k
cPps nsus okyh eNfy;ksa ds fy, 120&200 ih ih ,e dkcksZusV okys dBksj ty
(Hard water) dh vko’;drk gksrh gSA ty dh dBksjrk dks de djus ds fy,
vklqr ty (Distilled water) ;k o"kkZ ds ty (Rain water) dk iz;ksx fd;k
tkrk gSA

¼6½ laHkj.k (Feeding)& eNfy;ksa dh lkekU; of̀) ,oa iztuu ds
fy, leqfpr laHkj.k dh vko’;drk gksrh gSA lUrqfyr vkgkj dh deh ls
eNfy;ksa dh of̀) izHkkfor gksrh gS vkSj os vusd chekfj;ksa ls xzLr gks tkrh gSaA
eNfy;ksa dks izkÑfrd ltho Hkkstu (Live feed) ds :i esa V~;wchQsDl Ñfe
(Tubifex worms), MSf¶u;k (Daphnia), lkbDyksIl (Cyclops), ePNj ds ykokZ
(Mosquito larva) dkbjksuksel ykokZ (Chironomus larva) fn, tk ldrs gSaA
izkÑfrd Hkkstu ds vfrfjDr dbZ izdkj ds Ñf=e vkgkj (Artificial feed) Hkh
miyC/k gSaA ;s vkgkj ikmMj] nkus] xksyh ;k iiM+h ds :i esa gksrs gSaA
Hkkstu ,d ckj esa nsus dh ctk; FkksM+h&FkksM+h ek=k esa fnu esa rhu&pkj ckj nsuk
pkfg,A vf/kd ek=k esa Hkkstu Mkyus ls u dsoy ty xUnk gksrk gS vfirq
vu[kk;s Hkkstu ls lM+ka/k mRiUu gksrh gS rFkk thok.kq laØe.k dk [krjk mRiUu
gks tkrk gSA eNfy;ksa dks ,d gh izdkj dk Hkkstu fu;fer :i ls ugha nsuk
pkfg, cfYd cny&cny dj fofHkUu izdkj dk Hkkstu nsuk pkfg,A izkÑfrd
ltho Hkkstu Ñf=e Hkkstu dh vis{kk vf/kd ykHknk;d gksrk gSaA

4-25 ty’kkyk eNfy;ksa dk iztuu
(Breeding of Aquarium Fishes)

v.Ms nsus okyh rFkk cPps nsus okyh eNfy;ksa esa fHkUu&fHkUu izdkj ls iztuu
gksrk gS vr% nksuksa izdkj dh eNfy;ksa ds fy, iztuu djkus dh O;oLFkk vyx
rjhds ls dh tkrh gSA v.Ms nsus okyh eNfy;ksa esa Hkh v.Ms nsus dk rjhdk
fHkUu&fHkUu gksrk gSA tSls dqN eNfy;k¡ ifÙk;ksa ;k vU; fdlh oLrq ls v.Ms
fpidkrh gSa] dqN cqycqyksa dk ?kksalyk cukdj v.Ms nsrh gSa vr% ,slh eNfy;ksa
ds v.Ms nsus ds fy, fo’ks"k izdkj dh O;oLFkk djuh iM+rh gSA iztuu djkus ds
fy, LoLFk ,oa jksxeqDr iztudksa dk p;u djuk pkfg,A VSadksa esa vf/kd la[;k
esa eNfy;ksa dks ugha j[kuk pkfg,A blls budh of̀) rFkk ySafxd ifjiDork ij
[kjkc izHkko iM+rk gSA blds vfrfjDr ty dks LoPN rFkk mldh xq.koÙkk dks
eNfy;ksa ds izkÑfrd okrkoj.k vkSj LoHkko ds vuq:i j[kuk pkfg,A ;fn fdlh
eNyh eas chekjh ds y{k.k fn[kk;h nsa rks mls rqjUr vyx djds mipkj djuk
pkfg,A

ySafxd ifjiDork izkIr dj ysus ds ckn uj rFkk eknk eNfy;ksa dks
igpku dj iztuu ds dqN fnu iwoZ ls gh vyx&vyx VSadksa esa j[krs gSaA v.Ms
nsus okyh eNfy;ksa ds uj irys] vf/kd jaxhu rFkk iq"V fQu okys rFkk eknk,¡
xksy isV okyh gksrh gSaA cPps nsus okyh eNfy;ksa esa uj dk ,uy fQu
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xksuksiksfM;e (Gonopodium) esa :ikUrfjr gks tkrk gSA iztudksa esa vPNh
ySafxd ifjiDork ykus ds fy, eNfy;ksa dks muds LoHkko ds vuqlkj ltho
Hkkstu f[kykuk pkfg,A Hkkstu FkksM+h&FkksM+h ek=k esa fnu esa rhu&pkj ckj nsuk
pkfg,A

4-25-1 v.Ms rFkk cPpksa dh ns[kHkky (Caring of Eggs and
YoungOnes)

lkekU;r;k iztuu ds mijkUr iztudksa dks VSad ls ckgj fudky ysrs gSaA ijUrq
LoHkko ls tks eNfy;k¡ v.Mksa dh lqj{kk djus okyh gksrh gSa bUgsa gSfpax gks tkus
rd VSad esa cus jgus nsrs gSaA v.Ms ls fudys gSpfyaXl ds ;ksd lSd (Yolk sac)
esa rhu fnuksa dk Hkkstu laxzghr jgrk gSA ijUrq ;ksd (Yolk) lekIr gksus ds iwoZ
ls gh mUgsa Hkkstu nsuk izkjEHk dj nsuk pkfg,A gSpfyaXl dk vkdkj bruk NksVk
gksrk gS fd ;s dsoy lw{ethoh Hkkstu buQlksfj;k (Inufsoria) [kkrs gSaA
buQlksfj;k okLro esa lw{ethoh] ,ddks’kh; lhfy;sV izksVkstksvu (Ciliate
protozoan) tUrqvksa dk lewg gS ftlesa iSjkehf’k;e (Paramecium),
LVksyksukbfd;k (Stolonychia), QSfcz;k (Fabria) tSls tUrq vkrs gSaA bUgsa
eNyh ds gSpfyaXl vklkuh ls idM+dj [kk ldrs gSaA vr% leqfpr ek=k esa
Hkkstu Mkyrs jguk pkfg,A

iztuu ds iwoZ ;k rks buQlksfj;k dks muds izkÑfrd vkokl ls diM+s ds
tky dh lgk;rk ls idM+dj laxzghr dj ysuk pkfg, vFkok bldk dYpj
rS;kj dj ysuk pkfg, rkfd gSpfyaXl ds fy, Hkkstu dh deh u gksus ik,A
dYpj rS;kj djus ds fy, ikuh dks mcky dj B.Mk djds ,d tkj esa Hkj
ysuk pkfg,A fQj bl ty esa dsys ds fNyds (Banana pealings) ;k iÙkkxksHkh
ds dVs iÙkksa dks Mkydj tkj dks FkksM+s izdk’k esa j[k nsus gSaA nks ;k rhu fnu
ckn blesa iSjkehf’k;e lapkfjr (Inoculate) dj nsrs gSaA rhu&pkj fnu esa
dYpj cudj rS;kj gks tkrk gSA buQlksfj;k u feyus ij eqxhZ ds v.Ms
dk ;ksd (Yolk) Hkh f[kyk;k tk ldrk gSA ;ksd dks fdlh ckjhd diM+s esa
j[kdj elyus ds ;ksd ds lw{e d.k ty esa fey tkrs gSaA

pkj&ik¡p fnu esa gSpfyaXl tc of̀) dj tkrs gSa rc bUgsa MSf¶u;k
(Daphnia), eks;uk (Moina), lkbDyksIl (Cyclops) vkfn f[kykuk izkjEHk dj
nsrs gSaA yxHkx 10&15 fnuksa ckn buesa o.kZdu (Pigmentation) gksus yxrk gSA
bl voLFkk esa bUgsa 100 × 30 × 30 lseh vkdkj ds ÝkbZ ikyu&iks"k.k VSad
(Rearing tank) eas LFkkukUrfjr dj nsrs gSaA bl le; bUgsa vPNh izdkj ls
Hkkstu djkrs gSaA VSad esa ty xUnk ugha gksus nsuk pkfg, vkSj vko’;drkuqlkj
lk;Qu djds ty cnyrs jguk pkfg,&

¼1½ VsVªk rFkk ckcZ eNfy;ksa dk iztuu (Breeding of Tetras and
Barbs) & vf/kdka’k ckcZ eNfy;ksa dk iztuu lHkh izdkj ds ty esa fd;k tk
ldrk gS ijUrq VsVªk eNfy;ksa ds fy, FkksM+s vEyh; ènq ty (Acidic soft
water) dh vko’;drk gksrh gSA ekWl ihV (Moss peat) dks ty esa fHkxksdj
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bldk jl feykus ls ty FkksM+k vEyh; gks tkrk gSA ty dh dBksjrk de
djus ds fy, vklqr ty ;k o"kkZ dk ty iz;ksx djrs gSaA

VsVªk rFkk ckcZ eNfy;k¡ NksVs rFkk fpifpis v.Ms nsrh gSa rFkk ;s vius
v.Mksa dks [kk tkrh gSaA v.Mksa dks lqjf{kr cuk, j[kus ds fy, iztuu VSad
ds ,d&frgkbZ Hkkx esa NksVs rFkk ?kuh ifÙk;ksa okys ikS/ks ;k ukbykWu dk cuk
iztuu >kM+u (Breeding mop) dk iz;ksx fd;k tkrk gSA ikS/kksa dks yxkus ls
iwoZ blesa fpids gq, ?kksa?ks (Snails), dhVksa ds v.Mksa rFkk ykoksZ a dks fudky nsrs
gSa rFkk jksxk.kqvksa dks ekjus ds fy, ikS/kksa dks iksVSf’k;e ijeSaxusV ds ?kksy esa 20
feuV rd j[kus ds ckn lkQ ty ls /kks nsrs gSaA iztuu ds fy, uj rFkk eknk
eNfy;ksa dks 2 % 1 ds vuqikr esa j[krs gSaA 24 ?k.Vs esa iztuu dh fØ;k lEiUu
gks tkrh gS ftlds ckn iztudksa dks VSad ls ckgj fudky nsrs gSaA

¼2½ QkbVj rFkk xkSjkeh eNfy;ksa dk iztuu (Breeding of Fighter
and Gourami Fishes) & ;s eNfy;k¡ ,ukcSf.VMh dqy dh lnL; gSa vkSj
ok;q’oklh (Air breathing) eNfy;k¡ gSaA buesa fof’k"V yScfjUFkkbu vax
(Labyrinthine organ) ik;k tkrk gS tks ok;q’olu esa lgk;rk djrk gSA
vf/kdka’k uj eNfy;k¡ iztuu ds le; cqycqyksa dk ?kksalyk cukrh gSa ftlesa
v.Mksa rFkk cPpksa dks lqjf{kr j[kk tkrk gSA ?kksalyk (Nest) cukus ds fy, uj
eNyh lrg ls FkksM+h gok ysdj mlesa ykj feykdj NksVs&NksVs cqycqys cukdj
lrg ij tek djrh gSA cqycqyksa ij ykj dk vkoj.k gksus ds dkj.k ;s tYnh
QwVrs ugha gSA bl izdkj ds vusd cqycqys ty dh lrg ij lkcqu ds Qsu
(Froth) ds leku yxrs gSaA iztuu ds fy, e/;e vkdkj dk VSad ysrs gSa
ftlesa LoPN ty Hkjdj ,d nks tydqEHkh (Eichhornia) ds ikS/ks j[krs gSa tks
cqycqyksa ls cus ?kksalys dks QwVus ls cpkus esa lgk;rk djrs gSaA VSad esa
igys ,d ifjiDo uj eNyh dks NksM+rs gSa tks 'kh?kz gh viuk ?kksalyk cukuk
izkjEHk dj nsrh gSA ?kksalyk cu tkus ij ,d ifjiDo eknk eNyh dks Hkh VSad esa
NksM+ nsrs gSaaA iztuu dh fØ;k lEiUu gks tkus ds ckn eknk eNyh dks VSad ls
ckgj fudky nsrs gSaA uj eNyh v.Mksa dh lqj{kk djrh gSA v.Mksa dh gSfpax gks
tkus ds ckn uj eNyh dks Hkh VSad ls fudky nsrs gSaA

¼3½ fldfyM eNfy;ksa dk iztuu (Breeding of Cichlid Fishes) &
fldfyM dqy dh lHkh eNfy;ksa esa iSrd̀ j{k.k (Parental care) vfr fodflr
gksrh gSA vius v.Mksa rFkk cPpksa dh ns[kHkky eas uj rFkk eknk nksuksa eNfy;k¡
lg;ksx djrh gSa] iztuu ds iwoZ uj eNyh vius iztuu {ks= (Breeding
territory) dk fu/kkZj.k djrh gSA dqN iztkfr;k¡ tSls ,fUty eNyh (Angel
fish) vius v.Mksa dks fdlh iRFkj] IysV vFkok ifÙk;ksa ij O;ofLFkr :i ls
fpidkrh gSA v.Ms nsus ds ckn eknk eNyh ds lkFk gh uj eNyh v.Mksa rFkk
cPpksa dh lqj{kk djrh gSaA nwljh iztkfr;k¡ ftUgsa eq[k iztud (Mouth brooder)
dgrs gSa( tSls&fVykfi;k (Tilapia) esa eknk eNyh fdlh lqjf{kr txg ij
v.Ms nsus ds mijkUr v.Mksa dks vius eq[k esa j[k ysrh gS tks v.MtksRifÙk
(Hatching) rd eq[k esa gh cus jgrs gSaA
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fldfyM eNfy;ksa ds iztuu LoHkko dh fofo/krk ds vuqlkj iztuu VSadksa
dh O;oLFkk dh tkrh gSA ;s eNfy;k¡ viuh tksM+h dk pquko Lo;a djrh gSa vr%
p;fur tksfM+;ksa dks gh iztuu VSadksa esa j[kk tkrk gSA ,fUty eNfy;ksa ds
iztuu ds fy, VSad eas ,d&nks dk¡p dh IysVksa dks frjNk [kM+k dj nsrs gSa ftu
ij ;s v.Ms nsrh gSaA iztuu ds ckn dk¡p dh IysVksa dks vU; VSad esa LFkkukUrfjr
dj nsrs gSaA ftl VSad esa v.Ms j[ks tkrs gSa mldk okru djrs jguk pkfg,
rkfd v.Mksa ij xUnxh dk teko u gks ldsA v.Ms 4&5 fnu esa gSp dj tkrs
gSaA eq[k iztudksa (Mouth brooders) ds fy, VSad esa dksbZ feÍh dk crZu vFkok
iRFkj ds VqdM+s j[k nsrs gSa ftu ij v.Ms nsus ds ckn gh eknk eNyh mUgsa vius
eq[k esa j[krh gSA

¼4½ xksYMfQ’k dk iztuu (Breeding of Goldfish) & xksYMfQ’k twu
ls flrEcj rFkk fnlEcj ls ekpZ rd iztuu djrh gSA iztuu dky esa uj
eNfy;ksa ds Dykse vkoj.k (Gill operculum) ij NksVs&NksVs nkus ds leku
lajpuk,¡ fn[kk;h nsrh gSaA dHkh&dHkh ;s jpuk,¡ fQu rFkk ^’kYdksa ij Hkh
fn[kk;h nsrh gSa ftlls mudk 'kjhj [kqjnqjk (Rough) gks tkrk gSA eknk
xksYMfQ’k dk isV v.Mksa ls Hkjk gksus ij Qwyk fn[k;h nsrk gSA iztuu ds fy,
100 × 30 × 40 lseh vkdkj ds cM+s VSad dh vko’;drk gksrh gSaA VSad esa ty
dk rki 20-30°C cuk jguk pkfg,A uj rFkk eknk iztudksa dks 2 % 1 ds
vuqikr eas iztuu VSadksa esa j[kk tkrk gS rFkk VSad ds ,d&frgkbZ Hkkx esa ?kuh
ifÙk;ksa okys ikS/kksa( tSls&fljSVksQkbye (Ceratophyllum) ;k fefj;ksQkbye
(Myriophyllum) dks j[kk tkrk gSA 6&12 ?k.Vksa esa eknk eNyh v.Ms ns nsrh
gSA iztuu ds mijkUr iztudksa dks VSad ls fudky nsrs gSaA

¼5½ cPps nsus okyh eNfy;ksa dk iztuu (Breeding of
Ovoviviparous Fishes) & IokbflfyMh dqy dh lHkh eNfy;k¡ cPpksa dks tUe
nsrh gSA bldh jaxhu iztkfr;ksa esa izeq[k gSa( xIih (Guppy). eksyh (Molly),
IysVh (Platy) rFkk LokMZVsy (Swordtails)A bu eNfy;ksa esa v.Mksa dk fu"kspu]
Hkzw.k dk fodkl rFkk laj{k.k eknk eNyh dh nsgxqgk esa gksrk gS ijUrq Hkzw.k viuk
iks"k.k v.Ms esa mifLFkr ;ksd (Yolk) }kjk gh izkIr djrk gS blhfy, bUgsa
vksoksfoohisjl (Ovoviviparous) dgk tkrk gSA bu eNfy;ksa esa fyax Hksn djuk
cgqr vklku gksrk gSaA budh uj eNfy;ksa dk ,uy fQu (Anal fin) ,d iryh
uyh ds leku lajpuk eas ifjofrZr gks tkrk gS ftls xksuksiksfM;e
(Gonopodium) dgrs gSaA xksuksiksfM;e dk eq[; dk;Z 'kqØk.kqvksa dks eknk dh
xqnk}kj (Vent) esa igq¡pkuk gksrk gSA eNfy;ksa eas ySafxd ifjiDork 12 ls 20
g¶rksa esa vk tkrh gSA budk iztuu dky fuf’pr ugha gksrk gSA 25&40 fnuksa
dh xHkkZof/k (Gestation period) ds vUrjky ij iztuu o"kZ Hkj gksrk jgrk gSA
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fp= Ø- 4-63% Arrangement of breeding trap in an aquarium for
ovoviviparous fishes

;s eNfy;k¡ izk;% vius cPpksa dks [kk tkrh gSa vr% bUgsa lqjf{kr j[kus ds
fy, VSad esa ?kuh ifÙk;ksa okys ikS/ks ;k iztuu Vsªi (Breeding trap) yxk nsus gSa
ftlls ;s vius cPpksa dks ugha [kk ikrhaA iztuu iw.kZ gks tkus ij eknk eNyh
dks VSad ls gVk nsrs gSaA

viuh çxfr tk¡fp, (Check Your Progress)

50- cqycqyksa dk ?kksalyk cukus okyh eNyh gS&

¼v½ fdflax xkSjkeh] ¼c½ eksyh

¼d½ xIih ¼M½ xksYMfQ’kA

51- ty’kkyk esa ekWl ihV dk jl feyk;k tkrk gS&

¼v½ ty dks ènq cukus ds fy,

¼c½ ty dh dBksjrk esa of̀) djus ds fy,

¼d½ ty dks vEyh; cukus ds fy,

¼M½ ty dks {kkjh; cukus ds fy,A

52- fuEufyf[kr eNfy;ksa esa cPps nsus okyh eNyh gS&

¼v½ ,fUty fQ’k ¼c½ Vkbxj fQ’k

¼d½ fMLdl fQ’k ¼M½ xIihA

53- ty’kkyk es okru fd;k tkrk gS&

¼v½ rki de djus ds fy,

¼c½ ?kqfyr vkWDlhtu dh ek=k esa of̀) djus ds fy,

¼d½ nksuksa dk;ksZa ds fy,

¼M½ mi;qZDr esa ls fdlh ds fy, ughaA



ty —f"k

458

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

54- gSpfyaXl dks vkgkj ds :i esa fn;k tkrk gS&

¼v½ iSjkehf’k;e ¼c½ MSfiu;k

¼d½ ePNjksa dsa ykokZ ¼M½ dkbjksuksel ykokZA

4-26 viuh çxfr tk¡fp, ç'uksa ds mÙkj
(Answers to Check Your Progress)

1- ¼c½ 15- ¼M½ 29- ¼v½ 43- ¼v½

2- ¼d½ 16- ¼c½ 30- ¼M½ 44- ¼c½

3- ¼c½ 17- ¼c½ 31- ¼d½ 45- ¼M½

4- ¼v½ 18- ¼d½ 32- ¼v½ 46- ¼M½

5- ¼d½ 19- ¼d½ 33- ¼c½ 47- ¼v½

6- ¼d½ 20- ¼?k½ 34- ¼c½ 48- ¼v½

7- ¼v½ 21- ¼v½ 35- ¼d½ 49- ¼d½

8- ¼v½ 22- ¼?k½ 36- ¼d½ 50- ¼v½

9- ¼c½ 23- ¼v½ 37- ¼M½ 51- ¼d½

10- ¼M½ 24- ¼c½ 38- ¼d½ 52- ¼M½

11- ¼d½ 25- ¼v½ 39- ¼v½ 53- ¼d½

12- ¼M½ 26- ¼M½ 40- ¼c½ 54- ¼v½

13- ¼d½ 27- ¼v½ 41- ¼c½

14 ¼M½ 28- ¼d½ 42- ¼v½

4-27 lkjka’k (Summary)

mijksDr o.kZu ls Li"V gS ,DokdYpj (Aquaculture) vFkkZr~ ty lao/kZu ;k
ty df̀"k dh vko’;drk Hkkjr tSls izxfr’khy ns’k ds fy, ehy dk iRFkj
lkfcr gks jgh gS D;ksafd ;g (Hkkjr) ,d dqf"k) vk/kkfjr ns’k gSA ;g u dsoy
larqfyr vkgkj dh vo/kkj.kk esa gh lgk;d fl) gks jgk gS cfYd ns’k dh c<+rh
vkcknh dks Hkkstu dh iwfrZ esa egRoiw.kZ Hkwfedk vnk dj jgk gSA

mijksDr o.kZu ls Li"V gS fd >haxk eNyh ikyu ,d egRoiw.kZ O;olk;
gSA ;g dsoy lUrqfyr vkgkj dh vo/kkj.kk dh iwfrZ djus esa gh lgk;d ugha
gS cfYd Hkkjr tSls fodkl’khy ns’k dh vkfFkZd fLFkfr dks etcwr djus ds
lkFk gh lkFk vke yksxksa ,oa [kklrkSj ls ;qokvksa ds fy, jkstxkj dh vusd
laHkkoukvksa dks ifjif{kr djrk gSA
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mijksDr lHkh o.kZu ls Li"V gS] fd eksrh lao/kZu (Pearl culture) Hkh
O;kogkfjd izkf.kdh dh egRoiw.kZ ’kk[kkvksa esa ls ,d gSA bldk mi;ksx vkHkw"k.k
m|ksxksaa esa rFkk vf/kd ykHk&izkIr djus esa fd;k tkrk gSA bl {ks= esa Hkh
jkstxkj ds volj izkIr gks jgs gSA

mijksDr leLRk o.kZu ls Li"V gS fd esa<d lao/kZu dk mi;ksx izksVhu
ds :i esa] vU; [kk| inkFkksZ ds :i esa cgqrk;r :i ls mi;ksx esa yk;k tk
jgk gSA fo’o O;kikj esa esa<d izksVhu ,oa blls cus vU; izksMDV dh vf/kd ek¡x
gSA bl O;olk; ls Hkh vkfFkZd ykHk izkIr fd;k tk ldrk gSA

mijksDr o.kZu ls Li"V gS fd ehBs ikuh dh [kk| eNfy;ksa ds
ikyu&iks"k.k esa of̀) djds dqiks"k.k ls gksus okyh Hk;kud fcekfj;ksa ls vke
yksxksa dks cpk;k tk ldrk gS rFkk larqfyr vkgkj dh vo/kkj.kk dks lkFkZd
cuk;k tk ldrk gSA lkFk gh izksVhu dh deh dks nwj dj ldrs gSa rFkk budh
[ksrh djds euq"; viuh vkfFkZd fLFkfr dks lq/kkj Hkh ldrk gSA buesa Hkfo"; esa
vusd volj gaSA

mijksDr o.kZu ls Li"V gS fd dk;Z dYpj ¼dkiZikyu½ vU; eNyh ikyu
dh rjg ;g Hkh cgqr mi;ksxh gSA blesa j[k&j[kko esa dksbZ leL;k Hkh ugha
gksrh gS bUgsa vklkuh ls ikyk tk ldrk gSA

mijksDr o.kZu ls Li"V gksrk gS fd ty’kkyk ,oa bldk izca/ku djuk
vfr egRoiw.kZ gksrk tk jgk gS D;ksafd bldk mi;ksx ?kjksa] vkWfQl] dkystksa ,oa
fjlkVZ] jsLVksjs.V esa lkSUn;Z izlk/kuksa ds :i esa O;kid :i ls yk;k tk jgk gSA

4-28 eq[; 'kCnkoyh (Key Terminology)

 Ukhyh Økafr% tyh; LFky esa gksus okyh [ksrhA

 eRL; vk[ksV% eNyh ikyus ds NksVs NksV rkykcA

 Ikks[kj% NksVk rkykcA

 Tokjuneq[kh;% unh;ksa ,oa leqnzh; Nksj ds eqgkus (laxe LFky)

 ÝkbZ ,oa fQUxj fyaXl% eNfy;ksa ds cPpsA

 LdSEih% >haxk vFkok [kk| yksClVj (Lobster)

 usØs% eksrh dh ekrk (lzko.k djus okyh dksf’kdk,¡)A

 eqDrk% eksrh] dyeh % eksrh dk NksVk VqdM+k ;k cwVhA

 dk¡fUFkvksfyu% ,d izdkj dk v?kqyu’khy izksVhuA

 B.Ms jDr (Cold blood)% rkieku vfLFkj (’kjhj)

 —f=e% cukoVh]

 v.Mksn~Hksnu% v.Mksa dk QVukA
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 dk;kUrj.k% ykokZ voLFkk ik;k tkuk (ykokZ ls O;wik esa & o;Ld eas
cnyrk)

 Homocircle Tail : Candle fin are equal both lower and upper part.

 fo"ke iwN (Heterocircle Tail)% ftuds iwN dk ,d fgLlk NksVk rFkk
nwljk fgLlk cM+kA

4-29 Lo-ewY;kadu ç'u ,oa vH;kl
(Self Assessment Question and Exercises)

y?kq mÙkjh; iz’u (Short Answer Type Questions)

1- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,&

(i) ty&df̀"k dk egRoA (ii) ty&df̀"k dk foLrkj {ks=A

(iii) eksyLdk ikyuA (iv) dksLVy fQ’kjhA

(v) tyk’k; eRL; ikyuA (vi) okfgr eyHkksth eRL; ikyuA

(vii) >hy eRL; ikyuA (viii) unh; eRL; ikyuA

(ix) dSVfQ’k dYpjA (x) esa<d ikyuA

(xi) Liat ikyuA (xii) izoky ikyuA

(xiii) ty&lao/kZu dh leL;k,¡A

(xiv) tyh; lao/kZu ds izdkj ,oa egRoA

(xv) ty&df̀"k dh lEHkkouk,¡A

2- Hkkjr esa ik;s tkus okys O;kolkf;d egRo ds >haxksa ds uke fyf[k,A

3- O;kolkf;d egRo ds >haxksa ij laf{kIr fVIi.kh fyf[k,A

4- LoPNtyh; >haxk lao/kZu ij laf{kIr fVIi.kh fyf[k,A

5- >haxk dks ikyus ds fy, mi;qDr rkykc izcU/ku dk o.kZu dhft,A

6- >haxk ds lao/kZu esa dke vkus okys tkyksa ij fVIi.kh fyf[k,A

7- >haxk ds ifjj{k.k ,oa izlaLdj.k ij laf{kIr fVIi.kh fyf[k,A

8- >haxksa ds ijthfo;ksa ,oa chekfj;ksa ij laf{kIr fVIi.kh fyf[k,A

9- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,&

(i) eRL;u ty;ku (ii) eRL;u laHkkj]

(iii) eRL;u foik’k] (iv) eRL;u tkyA

10- Hkkjr esa eksrh ’kqfDr;ksa ds forj.k ij laf{kIr ys[k fyf[k,A

11- Ekksrh m|ksx dh laf{kIr O;k[;k dhft,A

12- Ekksrh dk la?kVu nsrs gq, mlds vkfFkZd egRo dk o.kZu dhft,A
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13- Ekksrh dh lajpuk ,oa mi;ksx ij fVIi.kh dhft,A

14- dyeh Ård o dsUnzd dks rS;kj djuk] dsUnzd dk fuos’ku
vkSj ’kqfDr;ksa ds ikyu dh fof/k ij fVIi.kh dhft,A

15- fuEufyf[kr ij fVIi.kh fyf[k,&

(i) tykaMd laxzkgd (Spat collections)

(ii) gSpjh esa tykaMdksa dh mRiknu izfØ;k

(iii) Ekksrh fuekZ.k

(iv) Ekksrh ds izdkjA

16- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,&

(i) jkuk fVxzhuk dh tSfodh]

(ii) VSaMiksy cksry]

(iii) lao/kZu vkSj laHkj.k]

(iv) esa<d dh yky iSjksa okyh chekjh (Red-leg disease)

(v) esa<dksa esa mRiszfjr iztuuA

17- esa<d lao/kZu ij laf{kIr ys[k fyf[k,A

18- esa<d lao/kZu gsrq vki rkykc dk fuekZ.k fdl izdkj djsaxs\ O;k[;k
dhft,A

19- esa<d lao/kZu esa iz;qDr gksus okyh lko/kkfu;ksa ij laf{kIr fVIi.kh
fyf[k,A

20- ySfc;ks dh fdUgha 2 iztkfr;ksa dk lfp= o.kZu dhft,A

21- dSV fQ’kst (Cat fishes) dh fdUgha 2 iztkfr;ksa dk fp= lfgr o.kZu
dhft,A

22- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,&

(i) ,sukckl (Anabas)A (ii) ysfc;ksA

(iii) eqfxy (Mugil)A (iv) dVyk (Catla)A

(v) pék (Channa)A (vi) oSySxks (Wallago)A

(vii) jhckA (viii) ckVkA

(ix) Hkkjrh; vyo.kh; ty dh nh?kZ 'kQjsA

(x) fezxyk

23- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,&

(i) eRL;&ikyu ds mÌs’; rFkk Hkkjr esa ikyh tkus okyh esatj dkIlZ
ds tUrq&oSKkfud uke fyf[k,A

(ii) eNfy;ksa dk idM+uk (Harvesting of Fish)A
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(iii) dkiZ eNfy;ksa dh vU; eNfy;ksa ij mifjrk (Superiority)A

(iv) eNfy;ksa dh ifjj{k.k fof/k;k¡A

(v) eRL;u fof/k;k¡ (Fishing methods) ;k eNyh idM+uk
(Harvesting)A

(vi) rkyksa dh moZjdrk (Fertility of Ponds)A

(vii) ikyus ;ksX; ¼Ñ";½ eNfy;ksa ds izeq[k izdkj ,oa mudh xq.koÙkk
(Qualities)A

(viii) izkÑfrd iztuu o mRizsfjr iztuu ¼czhfMax½A

(ix) dk;Z&lao/kZu dh dk;Zfof/kA ¼tcyiwj] 2005½

(x) eNyh idM+us ds tkyA ¼tcyiwj] 2005½

24- ty’kkyk dk izcU/k ij laf{kIr ys[k fyf[k,A

25- fuEu esa ls fdUgha nks ij fVIi.kh fyf[k,&

(i) ty’kkyk VSad] (ii) fuL;Und]

(iii) ty’kkyk eNfy;k¡] (iv) tyh; ikSS/ksA

26- ty’kkyk dh cPps nsus okyh eNfy;ksa dk iztuu vki fdl izdkj
djk;saxs\ le>kb,A

27- fuEufyf[kr ij laf{kIr ys[k fyf[k,&

(i) ty’kkyk ds izdkj]

(ii) ty’kkyk lkexzh]

(iii) ty’kkyk esa ty xq.koÙkk izcU/ku]

(iv) ty’kkyk fuL;Und]

(v) ty’kkyk izcU/kdA

28- tyh; tho’kkyk dh eNfy;ksa ,oa muds vuqj{k.k ij laf{kIr fVIi.kh
fyf[k,A

nh?kZ mÙkjh; iz’u (Long Answer Type Questions)

1- ty&d̀f"k dh ifjHkk"kk] foLrkj &{ks= ,oa egRo dk foLr̀r o.kZu
dhft,A

2- fdUgh ik¡p izdkj dh fQ’kjht (Fisheries) dk o.kZu dhft,A

3- ty&d̀f"k dk egRo le>kb;sA leqnzh eRL;ikyu ,oa tyk’k;h
eRL;ikyu esa vUrj Li"V dhft,A

4- ty&d̀f"k ij fucU/k fyf[k;sA

5- eSØkscSzfd;e jkstsUcxkZbZ dh igpku ds y{k.k nsrs gq, mldh lajpuk ,oa
thou pØ ij ,d laf{kIr ys[k fyf[k,A
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6- >haxk lao/kZu ij ,d fucU/k fyf[k,A

7- LoPNtyh; >haxksa ds lao/kZu dk foLr̀r o.kZu dhft,A

8- O;kolkf;d egRo ds >haxksa dh iztkfr;ksa ds uke fyf[k, ,oa buds
lao/kZu dk o.kZu dhft,A

9- >haxk idM+us ds dke vkus okys fofHkUu tkyksa ,oa laHkkjksa dk o.kZu
dhft,A

10- >haxk eRL;u ij ,d fucU/k fyf[k,A

11- >haxksa ds ifjj{k.k ,oa izlaLdj.k ij ,d foLr̀r ys[k fyf[k,A

12- eksrh lao/kZu ij ;k eksrh m|ksx ij foLrr̀ ys[k fy[kksA

13- Hkkjr esa eqDrk lao/kZu ij fucU/k fyf[k,A

14- tykaMdksa (Spats) ds lap;u ij foLrr̀ ys[k fyf[k,A

15- eksrh ’kqfDr;ksa (Pearl oysters) ds lao/kZu ij ,d ys[k fyf[k,A

16- Hkkjr esa eksrh lao/kZu dk o.kZu dhft,A

17- eksrh lao/kZu dk o.kZu dhft,A

18- eksrh m|ksx ij foLr̀r ys[k fyf[k,A

19- esa<d ikyu D;k gS\ vUr% esa<+d ikyu dks le>kb,A

20- esa<d dh laof/kZr iztkfr;ksa ds uke nsrs gq, lao/kZu dh izfØ;k dk o.kZu
dhft,A

21- esa<dksa ds vUrdZ{kh; lao/kZu ij ys[k fykf[k,A

22- esa<dksa esa iztuu ij ,d ys[k fyf[k,A

23- esa<d lao/kZu ij fuca/k fyf[k,A

24- estj dkIlZ dk foLr̀r o.kZu dhft,A

25- dksbZ ehBs ty esa ik;s tkus okyh [kk| eNfy;ksa dk o.kZu dhft,A

26- ok;q esa 'okl ysus okyh eNfy;ksa dk o.kZu dhft,A

27- dSV fQ’kst (Cat fishes) dk lfp= o.kZu dhft,A

28- ekbuj dkIlZ dk lfp= o.kZu dhft,A

29- dkiZ&ikyu gsrq eNyh QkeZ dh O;oLFkk ij ,d fucU/k fyf[k,A

30- dkiZ&ikyu (Carp-Culture) ij ,d rF;ijd ys[k fyf[k,A

31- eNfy;ksa esa izsfjr iztuu (Induced breeding) ds izdkj rFkk fof/k;ksa dk
o.kZu dhft,A

32- ty’kkyk esa j[kh tkus okyh fdUgha nl eNfy;ksa ds uke nsrs gq,
ty’kkyk LFkkiu dh fof/k dk o.kZu dhft,A
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33- ty’kkyk fdls dgrs gSa\ ty’kkyk fuekZ.k gsrq vko’;d lkexzh dk
o.kZu dhft,A

34- ty’kkyk izcU/ku ij ,d fucU/k fyf[k,A

35- ty’kkyk esa ikyh tkus okyh eNfy;ksa ds iztuu djkus dh fof/k;ksa dk
o.kZu dhft,A

36- ty’kkyk ds LFkkiu esa ty dh xq.koÙkk ds egRo ij izdk’k Mkfy,A

37- ty’kkyk dk o.kZu dhft, rFkk mlds j[kj[kko dks le>kb,A

4-30 lgk;d ikB~; lkexzh (Suggested Readings)

1. Fundamental of Ecology by – E.P. Odum & G.W. Barret.

2. Ecology and Applied Zoology by – S.M. Saxena & Mukesh Dixit.

3. Unified text book Zoology by – J.K. Awasthi.

4. Ecology and Applied Zoology by – Shivesh Pratap Singh & H.N.
Baijal.

5. A Text book of Applied Zoology of Apiculture, Sericulture, and
their Pest control by – Pradip V. Jabde.

6. Aquaculture by – N. Arumugam.

7. Wild Life in Central India by – S.K. Tiwari.

8. Fish and Fisheries of India by – Jhingaran.

9. Fresh water Aquaculture by – R.S. Rath.

10. Ecology and Environmental Biology by – Pranav Kumar.

11. Ecology and Applied Zoology by – Himalaya Publishing House.
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bdkbZ 5 vkfFkZd dhV foKku (Economic
Entomology)

Lakjpuk (Structure)

5-0 ifjp;
5-1 mÌs';
5-2 js'ke mRiknu djus okys 'kyHk
5-3 'kgrwr js'ke&dhV

5-3-1 js'ke xzfUFk rFkk js'ke

5-4 js'ke m|ksx rFkk bldk izcU/ku
5-4-1 js'ke&dhV dh O;kf/k;k¡
5-4-2 js'ke dhV ds 'k=q
5-4-3 js'ke ds mi;ksx

5-5 Hkkjr esa js'ke m|ksx
5-6 e/kqeD[kh

5-6-1 e/kqefD[k;ksa dh iztkfr;k¡
5-6-2 e/kqefD[k;ksa dk lkekftd laxBu

5-7 e/kqeD[kh ds mRikn
5-8 e/kqeD[kh ikyu
5-9 vk/kfqud fof/k ls e/kqeD[kh ikyu gsrq vko';d midj.k

5-9-1 NRrs dk izcU/ku
5-9-2 e/kqefD[k;ksa dh chekfj;k¡
5-9-3 e/kqefD[k;ksa ds 'k=w

5-10 Hkkjr es e/kqeD[kh ikyu
5-11 yk[k dhV dh oxhZÑr fLFkfr

5-11-1 Ykk[k dhV dh lajpuk
5-11-2 thou òRr
5-11-3 iks"kd ikS/ks

5-12 Ykk[k
5-12-1 yk[k ds mi;ksx
5-12-2 yk[k dhV dh fdLesa ,oa Qlysa
5-12-3 Ykk[k dh [ksrh
5-12-4 yk[k dhV ds 'k=q
5-12-5 Ykk[k ds mi;ksx ,oa vkfFkZd egRo

5-13 Hkkjr esa yk[k m|ksx
5-14 lhVksfQyl vksjkbts fyUusl

5-14-1 thou òÙk

5-15 Vªkbcksfy;e dSLVsfu;e gcZLV
5-15-1 thou òÙk

5-16 lfCt;ksa ds ihMd
5-17 fi;fjl czsflds fyUusl

5-17-1 thou pØ

5-18 Msdl dqdjfcVs dkWd
5-18-1 thou òÙk
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5-19 frygu Qlyksa ds ihM+d
5-19-1 frygu Qlyksa ds izeq[k ihM+d

5-20 dhVihM+dksa dk tSfod fu;U=.k
5-20-1 tSfod fu;U=.k ds vko';d rRo
5-20-2 tSfod fu;U=.k ds dkjd
5-20-3 tSfod fu;U=.k dh ;kstuk
5-20-4 tSfod fu;U=.k ds izHkko
5-20-5 tSfod fu;U=.k leL;k,¡
5-20-6 tSfod fu;U=.k ds ykHk

5-21 viuh çxfr tk¡fp, ç'uksa ds mÙkj
5-22 lkjka'k
5-23 eq[; 'kCnkoyh
5-24 Lo-ewY;kadu ç'u ,oa vH;kl
5-25 lgk;d ikB~; lkexzh

5-0 ifjp; (Introduction)

js'ke dhV& js'ke dh [kkst phu esa gqbZA phu ds Dokax&Vh (Kwang-Ti) izkUr
dh jktdqekjh ykst+w (Lotzu) us 2697 bZ- iwoZ js'ke dhV rFkk js'ke dh [kkst
dhA ,d vU; fdaonUrh ds vuqlkj js'ke dh [kkst phu dh lkezkKh lh&fyax
(Si-Ling) us vkt ls 4]000 o"kZ iwoZ rc dh tc vpkud muds gkFk ls
js'ke&dhV dk dksdwu xeZ pk; esa fxj x;kA xeZ pk; esa fxjus ls dksdwu
eqyk;e gks x;k vkSj js'ke dk /kkxk lkezkKh dh nf̀"V esa vk x;kA lkezkKh ds
lEeku esa phu esa bls lh (Si) uke ls tkuk tkus yxkA izkjEHk esa yxHkx 1]500
o"kksZ a rd phfu;ksa us js'ke m|ksx dks iw.kZr;k xqIr j[kk vkSj bl xksiuh;rk dks
cuk;s j[kus ds fy, dkuwu dk lgkjk fy;kA js'ke m|ksx dh xksiuh;rk dks Hkax
djus okys ds fy, phu us dkuwu esa èR;qn.M dk izko/kku fd;k x;kA bl
izdkj js'ke dk ,dek= mRiknd gksus ds dkj.k phu us o"kksZa lksus ds Hkko esa
js'ke dk ,dN= O;kikj fd;kA ijUrq 550 bZ- esa ;wjksi ds nks tklwlksa us lk/kqvksa
dk os'k /kkj.k djds phu ds js'ke m|ksx dk fujh{k.k fd;k vkSj rduhdh
tkudkjh ds lkFk gh vius lkFk js'ke dhV dk dksdwu Hkh fNikdj ;wjksi ys
vk;sA bl izdkj bLrkEcqy (Istanbul) ds dqLrurqfu;ka (Constantinople) 'kgj
esa izFke ckj phu ls ckgj js'ke m|kssx dh LFkkiuk gqbZA /khjs /khjs fo'o ds vU;
ns'kksa esa Hkh js'ke m|ksx Qyus Qwyus yxkA vkt phu ds vfrfjDr tkiku]
Hkkjr] dksfj;k] bVyh] :l] czkthy] bZjku rFkk FkkbZyS.M esa js'ke dhVksa dk
ikyu rFkk js'ke mRiknu fd;k tk jgk gSA orZeku esa fo'o esa izfro"kZ yxHkx
24 fefy;u fdxzk- js'ke dk mRiknu gks jgk gSA ftldk 70 izfr'kr Hkkx vdsys
tkiku mRikfnr dj jgk gSA

Hkkjr es loZizFke ysÝkW; (Lefroy, 1905-1906) us fnYyh fLFkr iwlk
laLFkku (Pusa Institute) esa js'ke&dhV ikyu dh vk/kkjf'kyk j[kdj js'ke
m|ksx dks fn'kk nhA vkt dukZVd] vkU/kz izns'k] rfeyukMw] if'Pke caxky] rFkk
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tEew&d'ehj izkUr js'ke m|ksx ds fy, tkus tkrs gSA blds vfrfjDr
mRrjizns'k] e/;izns'k] fcgkj rFkk egkjk"Vª izkUrksa esa Hkh fofHkUu LFkkuksa ij js'ke
m|ksx ,d y?kq m|ksx ds :Ik esa lapkfyr gks jgk gSA

js'ke ds O;kikfjd mRiknu gsrq js'ke&dhVksa ds O;kid ikyu (Mass
rearings) dks js'ke m|ksx vFkok js'ke&dhV ikyu (Sericulture) dgrs gSa aA
js'ke ds dhVksa dk xr gtkjksa o"kksZ a ls bruk vf/kd rFkk foLrr̀ ikyu gqvk gS
fd vkt ;s fcuk ekuo ns[kHkky ds ugha jg ldrsA 'kk;n vc budk ewy
iztkfr lewg Hkh ugha cpk gSA xq.koÙkk gsrw yxkrkj gksus okyh fofHkUu p;u
izfØ;kvksa ds dkj.k vkt dk js'ke dhV vius iwoZtksa ls dkQh fHkUu gks x;k gSA
o;Ld ekWFk Hkkjh 'kjhj ,oa detksj ia[kksa ds dkj.k mM+ ugha ldrs rFkk ykoksZ a esa
Hkkstu [kkstus dh {kerk dk gzkl gks x;k gSa ;gk¡ rd fd vxj Hkkstu buds
vR;Ur utnhd u j[kk tk;s rks ;s Hkw[kksa ej tk;saxsA

Ek/kqeD[kh %

PHY – ARTHROPODA
Class – INSECTA
Sub class – PTERYGOTA
ORD – HYMENOPTERA
Family – APIDAE
Genus – APIS
Species – Indica

e/kqefD[k;ksa dk mi;ksx Hkkjrh; lH;rk esa vfrizkphu dky ls gksrk vk
jgk gSA ekuo tkfr dh mRifÙk ds iwoZ e/kqefD[k;ksa esa vf/kd fodflr lkekftd
laxBu (Social organization) ik;k tkrk gSA pw¡fd e/kqefD[k;ksa }kjk 'kgn dk
mRiknu (Production) fd;k tkrk gSA vr% budk egRo O;kikfjd :Ik ls
vf/kd gSA

ekuo 'kgn rFkk ekse (Honey and Wax) dk mi;ksx vukfndky ls
djrk jgk rFkk budk o.kZu osn iqjk.k] egkHkkjr ,oa jkek;.k vkfn lHkh xzUFkksa
esa Hkh feyrk gSA pjd lafgrk (Charak Samhita) esa pjd eqfu us 'kgn ds
vkS"k/kh; xq.kksa dk foLr̀r o.kZu fd;k gSA 'kgn dks iw.kZr% larqfyr vkgkj ds :Ik
esa ekuk tkrk gSA Qkfg;ku Fahiyan rFkk Whenson tsls fons'kh i;ZVdksa us Hkh
'kgn ds vkS"k/kh; xq.kksa dk o.kZu fd;k gSA

jkek;.k egkdkO; ds vuqlkj rks egkjkt lqxzho us fdf"dU/kk ioZr ij
e/kqcu lEiksf"kr dj j[kk Fkk tgk¡ e/kqefD[k;ksa ds ikyus ,oa 'kgn fudkyus dh
leqfpr O;oLFkk FkhA Hkkjr esa 2000 bZlk iwoZ ls gh e/kqeD[kh ikyu laxfBr :Ik
ls fd;k tkrk FkkA feJ (Egypt) esa 663 bZ-iw- dh fijkfeMksa ij feyh [kqnkbZ ls
ogk¡ Ikj gksus okys e/kqeD[kh ikyu ds ladsr feyrs gSA lu 1878 esa jl ds
iksØksiksfod us loZizFke e/kqefD[k;ksa dks isfVdkvksa esa ikyu esa lQyrk izkIr dhA
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blh nkSjku ,y- ,y- ySXLVªkW; (L.L. Langstroth) ftUgsa vesfjdk esa vk/kqfud
e/kqeD[kh ikyu dk firk dgk tkrk gSA

Hkkjr esa vk/kqfud e/kqeD[kh ikyu dh 'kq#vkr loZizFke 1884 esa tkWu
Mxyl (John Doglus) us dh tks Mkd ,oa rkj foHkkx esa ,d deZpkjh dh
gSfl;r ls dk;Zjr FksA D;kasfd bUgksaus “Handbook of Bee Keeping””
uked ,d iqLrd Hkh fy[khA

U;wVu dks Hkkjr dh vk/kqfud e/kqeD[kh ikyu dk firk ekuk x;k gSA
U;wVu dh izsj.kk ls gh 1917 esa VªkWoudksj rFkk 1925 esa eSlwj esa jktdh; Lrj
ij e/kqeD[kh ikyu izkjaHk fd;k x;kA

mÙkjizns'k esa 1938 esa uSuhrky ds T;ksyhdksV esa jktdh; e/kqeD[kh'kkyk
dh LFkkiuk gqbZA

ifjHkk"kk & 'kgn ds O;kikfjd mRiknu gsrw e/kqefD[k;ksa ds O;kid ikyu
(Mass Rearing) dks e/kqeD[kh ikyu (Apiculture) dgrs gSa aA

Ykk[k %

ySd dYpj ;g yk[k ds dhMs (Lac Insect) }kjk yk[k izkIr djus dh
fof/k gSA ftldk vR;kf/kd vkfFkZd egRo gksrk gSA yk[k ,d jsftu;qDr lzko gS
ftldks yk[k dhV }kjk vius 'kjhj ds pkjksa vksj j{kkRed vkoj.k ds :Ik es
mRikfnr fd;k tkrk gSA ;s yslhQj yDdk ;k VSdkfMZ;k thul ds varxZr vkrk
gSA yslhQj yDdk Hkkjr dk ,d lkekU; yk[k dhV gSA ;g vathj dqy ds
isMksa ij jgrs gSA

yk[k lkekU; 'kCnksa esa dgk tk; rks okLro esa ;g ,d jkynkj
(Resinous) inkFkZ gS tks yk[k dhV }kjk lzkfor fd;k tkrk gSA bldk Kku
ekuo dks vfrizkphu le; ls gh gSA bl ckr dk izek.k vFkosZn (Athravaveda)
esa Hkh feyrk gSA ftlesa yk[k dhV dks yk{kk (Laksha) uke ls of.kZr fd;k
x;k gSA yk{kk ,d laLÑr 'kCn gS ftldk vFkZ gS ,d yk[k tks laHkor% bl
dhV dh O;fDrxr la[;k ds vk/kkj ij j[kk x;k FkkA bls fgUnh esa yk[k vkSj
vaxzsth esa ySd (Lac) uke ls tkuk tkrk gSA

vkt ls yxHkx 5]000 o"kZ iwoZ egkHkkjr dky esa yk[k dh cgqr cf<+;k
iSnkokj gksrh FkhA rFkk dkSjoksa }kjk yk{kkxzg fuekZ.k laHko gks ldkA vcqy QTk+u
1590 us Hkh viuh iqLrd vkbus&vdcjh (Aine-E-Akbari) esa yk[k dk o.kZu
fd;k gSA yk[k rFkk yk[k dhV ds ckjs esa izFke oSKkfud dhj o fxyksoj (Keer
and Gilovar) us viuh fjikVjh 7821 esa izLrqr dh Fkh ftlesa yk[k dhV
dksdl ySDdk (Coccus Lacca) uke fn;k x;k FkkA

ckn esa bl dhV dk uke yS[khQ (laccofer lacca) ySDdk j[kk x;kA
vUr esa pVthZ o xzhu (Green, 1922) us bls Qknj VSdkMZ+ ds lEeku esa
VSdkfM;k ySDdk uke fn;k x;kA yk[k dhV dks dbZ vU; uke Hkh fn;s x;s
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tSls yk{kkfn;k bafMdk (Lakshadia indica) dfj;k ykDdk] dkj Vsfj;k ykDdk
vkfn ijUrq Hkkjr esa ySlhQj ¼yDdk½ Laccifer Lacca uke dks gh lokZf/kd
egRo ;k ekU;rk nh xbZA

ifjHkk"kk (Definition)

^^yk[k ds O;kikfjd mRiknu ds fy, yk[k dhVksa ds O;kid ikyu&iks"k.k
(Mass-Rearing and Nutrition) dks yk[k lao/kZu (Lac culture) dgrs gSa aA**

dhV%

dhV euq"; ds lcls cMs 'k=q gksrsa gSa] os Qlyksa ds idus ls igys gh o
ckn esa mls u"V dj nsrs gSaA ;g uqdlku vuktksa dh la[;k ij gh ugh vfirq
mldh xq.koÙkk ij Hkh izHkko Mkyrs gSA lEiw.kZ ¼Hkkjr esa½ ;k fo'o dh 3@4 Hkkx
ls vf/kd Hkkx dhaVksa ls Hkjk gqvk gSA tks ;s lHkh tUrq Qkbye vkFkzksZiksMk la?k
dh Insecta class ¼oxZ½ ds varxZr vkrs gSA blh dkj.k vkFkzksZiksMk fo'o dk
lcls cMk la?k ekuk tkrk gSA bu vuktksa ds uqdlku dh HkjikbZ djus ds fy,
vkt cgqr lkjs t:jh rFkk mi;ksxh jlk;u miyC/k gSaA

,d vuqeku ds vuqlkj] jksxtud dhV o"kZ Hkj esa gekjh Qlyksa ij 1600
djksM+ dk izHkko Mkyrsa gSaA Hkkjro"kZ esa vkdMksa ds vuqlkj] pqgs] dhV rFkk
lw{en'khZ tho 10 izfr'kr &15 izfr'kr Qlykas dks uqdlku igq¡pkrs gSaA tks 50
fefy;u yksxksa ds fy, la[;k esa Hkjiwj vukt gSA blfy, ;g t:jh gS fd
vuktksa dk laxzg rHkh fd;k tkuk pkfg, tc dhaVks dk vkØe.k u gqvk gksA
dHkh&dHkh bu jksx tudksa dks u"V djus ds fy, izR;{k ,oa vizR;{k :Ik ls
ihM+dksa dks ekjus ds fy, dhVuk'kh ;k ihM+d ukf'k;ksa dk iz;ksx fd;k tkrk gSA
okLro esa gekjh Qlyksa dks ekj nsrs gS ftlds dkj.k bUgs ihM+duk'kh dgrs gSaA
orZeku esa vusd izdkj dh vFkok fHkUu&fHkUu Qlyksa dks uqdlku ls cpkus ds
fy, fHkUu&fHkUu izdkj ds ihM+dukf'k;ksa dk bLrseky fd;k tk jgk gSA

oSls rks dhVksa dh 100 ls vf/kd iztkfr;k¡ Hk.Mkfjr vuktksa dks uqdlku
igq¡pkrh gS ftlesa yxHkx 17 iztkfr;k¡ Hkkjh {kfr igq¡pkrh gSA dqN laxzfgr
vuktksa ds ihM+dksa dh lwph (lkj.kh esa Ø- 5-3) nh xbZ gS ijUrq ikB~;Øe dks
nf̀"Vxr j[krs gq, izLrqr v/;k; esa dsoy rhu ihM+dksa dk gh o.kZu fd;k tk
jgk gSA

tSfod fu;U=.k (Biological control) 'kCn dk iz;ksx loZizFke fLeFk
(Smith) us 1919 esa fd;k ijUrq bl fn'kk esa dk;Z o"kksZa iwoZ ls izkjaHk gks pqdk
FkkA iqjkru ;k izkphu dky esa ,f'k;k ds dbZ ns'kksa esa ckxksa ,oa Hk.Mkfjr
[kk|kUuksa ds gkfudkjd dhVksa dks fu;af=d djus ds fy, phfV;ksa (Ants) dk
iz;ksx fd;k tkrk jgk gSA ijUrq tSfod fu;U=.k dk okLrfod izek.k loZ izFke
oSfylfu;sjkbZ (Vallisnieri) usa 1706 esa fn;k tc mUgksausa ;g crk;k fd
ozSdksfuM] ,iS.Vsfyl XyksejsVl oUnxksHkh ds dSVjfiyj ij ijthoh gSA
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Ñf"k&Qlyksa] Ñf"k&mRiknksa] tUrq&mRiknksa ,oa vU; ekuoksi;ksxh oLrqvksa
dks {kfr igq¡pkus ;k mUgsa u"V djus okys dhVksa (Insects) dks ihM+d (Pests)
dgk tkrk gSA bu dhV&ihM+dksa dks muds izkÑfrd 'k=qvksa o muds izHkkoksa }kjk
fu;fU=r djuk tSfod fu;U=.k (Biological control) dgykrk gSA vFkkZr~
tho/kkfj;ksa }kjk dhV&ihM+dksa ds fu;U=.k dks tSfod fu;U=.k dgrs gSaA tSfod
fu;U=.k ds vUrxZr dhV&ihM+dksa dh vkcknh esa muds izkÑfrd 'k=qvks dsa ,d
ijHk{kh (Predaceous) ,oa ijthoh (Parasitic) dhVksa rFkk vU; tUrqvksa vFkok
jksxtud tho/kkfj;ksa dks izosf'kr (Introduce) djkdj] mUgsa c<+kok
(Encouragement) nsdj vFkok Ñf=e :Ik ls mudh la[;k ij dhV&ihM+dksa
dks fu;fU=r djuk 'kkfey gSA

Li"V gS fd tSfod fu;U=.k lS)kfUrd :Ik ls izkÑfrd fu;U=.k izfØ;k
gS ftlesa vkSj vf/kd izHkkoh <ax ls dk;Z djus gsrq ihM+dksa ds izkÑfrd 'k=qvksa
ds gsj&Qsj (Manipulation) esa ekuo dh egRoiw.kZ Hkwfedk gksrh gSA izÑfr esa
tSfod fu;U=.k dh ,tsfUl;ksa es als ikniHkksth dhV&ihM+dksa dks lUrqfyr djus
gsrq dhV&'k=q (Insect enemies) gh fo'ks"kr% egRoiw.kZ Hkwfedk esa vkrs gSA
orZeku le; esa vuqiz;qDr ikfjfLFkfrdh (Applied Ecology) ds {ks= esa tSfod
fu;U=.k fof/k;ksa ij fd;s tkus okys v/;;uksa us u;s dhfrZeku LFkkfir fd;s gSaA
tSfod fu;U=.k dk lEcU/k mu Ik;kZoj.kh dkjdksa ls gS] tks ihM+d lef"V
(Population) ds fu;U=.k rFkk fLFkjhdj.k esa izHkkodkjh Hkwfedk fuHkkrs gSaA

vr% tSfod fu;U=.k esa vfr vko';d rRoksa esa fdlh iztkfr ds ihM+d Lrj
(Pest status) dk fu/kkZj.k djuk rFkk fdlh dks ihM+d lef"V ds LFkkf;Ro dks
gkfujfgr lhek rd de djus okys iwoZ&tSfod mik;ksa dh iw.kZ tkudkjh izkIr
djuk 'kkfey gSA bl izdkj] tSfod fu;U=.k izksxzke dh lQyrk gsrq ihM+dksa ds
izkÑfrd 'k=qvksa dh mRifÙk] muds forj.k] vkoklksa] O;ogkj o thoupØ (Life
cycles) dh iw.kZ tkudkjh izkIr djus ds lkFk&lkFk mudh oxhZdj.k fLFkfr
(Systematic position) dk vkdyu djuk Hkh vko';d gksrk gSA

5-1 mÌs'; (Objectives)

Economic Entomology tho foKku dh ,slh 'kk[kk gS ftlds varxZr vkfFkZd
egRo j[kus okys dhVksa dk ikyu&iks"k.k fd;k tkrk gSA

blds dqN izeq[k mÌs'; fuEufyf[kr gSa&

 Economic Entomology ds varxZr fuEufyf[kr dhVksa dks dYpj fd;k
tkrk gS ,oa mudk ikyu iks"k.k fd;k tkrk gSA tSls&

(i) js'ke dhV ikyu@js'ke lao/kZu (Sericulture)& bldk izeq[k
mÌs'; js'ke dk mRiknu djuk] js'ke ds m|ksxksa dh LFkkiuk
djuk rFkk js'ke dhV ikydksa dh vkfFkZd fLFkfr dks etcwr djus
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esa] jkstxkj ds u;s vk;ke miyC/k djokuk vkfnA diM+k m|ksxksa]
dkj[kkuksa ds fuekZ.k djus esa lgk;d fl) djus esa(

(ii) e/kqeD[kh ikyu (Apiculture)& bldk izeq[k mÌs'; 'kgn izkIRk
djuk] O;kikfjd ykHk dekuk] 'kgn ,oa blds mtkM+] ekse vkfn
ls fofHkUu izdkj dh vkS"kf/k;ksa dks rS;kj djus esa] ?kjsyw [kkn~;
lkexzh cukus esa] O;kikfjd nf̀"Vdks.k ls ikyu iks"k.k fd;k tkrk
gSA

(iii) LAC culture& yk[k mRiknu djuk] vkHkw"k.kksa ds (yk[k lao/kZu)
fuekZ.k esa] lkSan;Z izlk/kuksa ds :i esa bl m|ksx dk cMs+ iSekus ij
yk[k dk ikyu&iks"k.k ,oa dYpj fd;k tkrk gSA okfuZ'k] isf.Vax
ds :i esa] pwMh cukus okys dkj[kkuksa ds :i esa yk[k mRiknu dk
egRo vf/kd gks tkrk gSA

(iv) eksrh lao/kZu (Pearl culture)& bldk izeq[k mÌs';& eksrh dk
fuekZ.k djuk] ltkoV ds :i esa] vkHkw"k.kksa] f[kykSus vkfn ds :i
esa vkHkw"k.k m|ksxksa esa ,oa ltkoV ds :i esa iz;ksx fd;k tkrk gSA

 ;|fi dhV gekjs fy, ykHknk;d gksrs gSa ysfdu dqN dhV gekjs fy,
uqdlkunk;d fl) gksrs gSA tks fd ihM+d (Pests) dgykrs egRoiw.kZ
gSaA ;s fofHkUu izdkj ds gksrs gSa] fdUrq ;gk¡ ij nks izdkj ds ihM+d gSa&

vukt ds ihM+d& (Stored grain Pest)& ;s dkWeu ihM+d dh
Js.kh esa vkrs gSa tks fd gekjs ?kjsyw gksrs gS rFkk ;s xsgw] pkoy]
nky vkfn vuktksa esa ik;s tkrs gSaSA ftudk mÌs'; vuktksa dks u"V
gksus ls cpkuk gSA

lCth ds ihM+d (Vegetable Pest)& ;s Hkh common Pest dh
Js.kh esa vkrs gSa& ;s gekjh lCth okyh Qlyksa dks u"V dj nsrs
gSaA

Pest ds control ds fy,& Pesticides] Pest control Management
System dk iz;ksx fd;k tkrk gSA

 Biological control of insect Pest& dhVuk'kdksa dks tSfod fu;a=.k
ds }kjk fu;af=r fd;k tkrk gSA

 Pesticides] Insecticides, ,oa Agriculture esa mi;ksx gksus okys fofHkUu
ds 'kkjuk'kh (Hesticides] fugicides) dk leqfpr ek=k esa mi;ksx djus
ds fy, fu;eksa dk ikyu djuk iM+rk gSA

 vr% O;ogkfjd tho foKku gekjs thou ls dkQh ?kfu"Brk ls tqMsa+ jgrs
gSaA ftUgsa izR;{k ,oa vizR;{k :i ls lkeuk djuk iM+rk gSaA rFkk gekjs
O;olk;] jkstxkj] rFkk thfork ls tqM+s jgrs gSaA
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5-2 js'ke mRiknu djus okys 'kyHk (Silk Producing
Moths)

lHkh 'kyHk oxZ&bUlsDVk (Class-Insecta) ds x.k &ysfiMksIVsjk (Order-
Lepidoptera) d¢ varxZr vkrs gaSA ;s gYd¢ jax d¢ jkf=pj (nocturnal) dhV gSa
tks cSBrs le; vius ia[kksa d¨ QSyk;s j[krs gS rFkk budh J̀afxdk (Antenna)
f}d?kkdkj (Bipectinate) g¨rh gSA js'ke dk mRiknu bUgha 'kyHkksa d¢ dSVjfiyj
(Caterpillar) }kjk vius pkj ä vksj dks;k ;k dksdwu (Cocoon) cukus d¢ fy,
fd;k tkrk gSA 'kyHkksa dh fuEufyf[kr 5 Átkfr;k¡ ls js'ke dk O;kikfjd
Lrjij mRiknu fd;k tkrk gS &

1- 'kgrwr&js'ke dhV] ckWfEcDl eksjkÃ (Mulberry silkworm, Bombyx
mori)

2- Vlj js'ke&dhV] ,UFksfj;k isfQ;k (tassar silkworm, Antheraea
paphia)

3- ewaxk js'ke & dhV] ,UFksfj;k vklkesfUll (Muga silkworm,
Antheraea assamensis)

4- ,jh js'ke& dhV] fQykslsfe;k fjflukbZ (Eri silkworm, Philosamia
ricini)

5- ,Vyl js'ke&dhV] ,Vsdl ,Vyl (Atlas silkworm, Attacus atlas)

1- 'kgrwr& js'ke dhV] ckWfEcDl eksjkbZ (Mulberry Silkworm,
Bombyx mori)

Lka?k (Phylum) & vkFkzksZiksMk (Arthropoda)

oxZ (Class) & bULksDVk (Insecta)

mi&oxZ (Sub-class) & VsjhxksVk (Pterygota)

x.k (Order) & ysfiMksIVjk (Lepidoptera)

dqy (Family) & ckWEchflMh (Bombycidae)

;g eq[; js'ke dhV gSA ewy :i ls ;g phu es ikyk tkrk FkkA ijUrq
vkt fo'o d¢ Ák;% lHkh js'ke mRiknd ns'k bls ikydj js'ke ÁkIr dj jgs gSaA
Hkkjr esa d'ehj] iatkc] mŸkjÁns'k] caxky] dukZVd rFkk rfeyukMw ÁkUrksa esa ;g
dhV ikyk tk jgk gSA 'kgrwr] e¨jl vYck (Mulberry, Morus alba) bld¢
dSVjfiyj dk ÁkÑfrd Hk¨tu gS blhfy;s bls 'kgrwr js'ke dhV (Mulberry
silkworm) dgrs gSA rFkk bld¢ }kjk lzkfor js'ke d¨ 'kgrwr js'ke (Mulbery
silk) dgrs gSA 'kgrwr js'ke lQ¢n jax dk g¨rk gSA
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FORE WING
ANTENNA HEAD

(A)

(B)

THORAXABDOMEN
HIND WING

fp= Ø- 5-1% Mulberry silkmoth, Bombyx mori : (A) photograph and
(B) diagram

2- Vlj js'ke&dhV] ,UFksfj;k isfQ;k

(Tassar Silkworm, Antheraea paphia)

x.k (Order) % ysfiMksIVsjk (Lepidoptera)

dqy (Family) % lSVjfuMh (Saturniidae)

;s taxyh js'ke dhV gSaA ftUgas ikyuk vR;Ur dfBu dk;Z gS vr% bud¢
dSVjfiyj d¨ taxy ä ls ,d= fd;k tkrk gSA ;s dhV eq[;r;k Hkkjr] phu
Jhyadk rFkk eysf'k;k d¢ dqN Hkkx¨a es ik;s tkrs gSaA Hkkjr esa ;g mŸkjÁns'k d¢
fetkZiqj ftys esa] vle] if'pe caxky] vka/kzÁns'k rFkk e/;Áns'k d¢ taxy¨ esa
ik;k tkrk gSA ;g Átkrh o"kZ esa ,d ;k n¨ ihf<+;k¡ gh nsrh gSA o;Ld ds ia[kksa
dk foLrkj (Wing span) 140&190 feeh- rd g¨rk gSaA blds dSVjfiyj csj]
ftthQl tqtwck (Zizyphus jujuba)] lky] 'kksfj;k jkscLVk (Shorea robusta)]
vtqZu] VfeZusfy;k vtqZuk (Terminalia arjuna)] vlu VfeZusfy;k V¨esUV¨lk
(Terminalia tomentosa) rFkk vathj] Qkbdl dSfjdk (Fig. Ficus carica)
vkfn isMksa+ dh ifŸk; ä d¨ [kkrs gSaA bldk dks;k (Cocoon) cM+k ,oa dM+k g¨rk
gSaA ftlls js'ke d¢ /kkxs dks fudkyk (Reelable Cocoon) tk ldrk gSaA ;g
js'ke rkEcbZ (Coppery) ;k Hkwjs (Brown) jax dk g¨rk gSA pw¡dh bl js'ke&dhV
d¢ o;Ldksa ,oa dSVjfiyj dks ikyuk cgqr dfBu gSa vr% Vlj js'ke m|¨x
mruk fodflr ugha g¨ ldk ftruk 'kgrwr js'ke m|¨x fodflr gqvk gSA
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MALE

FEMALE

fp= Ø- 5-2% Antheraea paphia (Male and Female)

3- ewxk js'ke&dhV] ,UFksfj;k vklkesfUll (Muga Silkworm,
Antheraea assamensis)

Xkq.k (Order) % ysfiMksIVsjk (Lepidoptera)

dqy (Family) % lSVjfuMh (Saturnidae)

;s taxyh rFkk v)Zikfyr (Semi-domesticated) js'ke&dhV gSaA ;g
ewy :i ls vle dk fuoklh gSaA ;s dhV ,d o"kZ es vf/kdre ik¡p ihf<;k¡ nsrs
gSaA blds dSVjfiyj lkse] eSfdyl ckWEchfluk (Som, Machilus bombycina)]
Lokyw] fyfV~l;k ikWyh,UFkk (Soalu, Litsaea, Polyantha) rFkk fluSekWu
(Cinnamon) isM+̈ a dh ifŸk;¨a d¨ [kkrs gSA o;Ld dhV ds ia[kkas dk foLrkj
150&170 feeh- g¨rk gSA o;Ld 'kyHk ds vxys ia[k es ik;k tkus okyk dk¡Vk
bUgsa d¨;k ls ckgj fudyus esa enn djrk gSA bud¢ dSVjfiyj lQ¢n ;k vEcj
d¨;k (Cocoon) cukrs gSA ftlls lQsn ;k ihys jax dk js'ke ÁkIr g¨rk gSaA
pw¡wdh ewxk js'ke&dhV dh d¨;k mRikndrk de g¨rh gS vr% bl js'ke&dhV d¨
ikyuk vklku ugh gSA

4- ,jh js'ke&dhV] fQykslsfe;k fjlhukbZ (Eri Silkworm,
Philosamia ricini)

Xk.k (Order) % ysfiMksIVsjk (Lepidoptera)

dqy (Family) % lSVjfuMh (Saturniidae)

bl dhV dks vVsdl fjflukbZ (Attacus ricini) ds uke ls Hkh tkuk
tkrk gSA Hkkjr esa ;g vle] caxky] fcgkj] vksfM'kk rFkk ef.kiqj es ikyk tkrk
gSA ijUrq vle eas ;g dhV ÁkÑfrd :i ls cgqrk;r esa feyrk gSA ;s js'ke
dhV Áfro"kZ vf/kdre ikp ihf<+;k¡ nsrh gSaA blds dSVjfiyj dk eq[; Hk¨tu
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vj.Mh] fjflul dE;wful (Castor, Ricinus communis) dk ifŸk;k¡ gaS
blfy;s bld¢ }kjk mRikfnr js'ke d¨ vj.Mh js'ke (Castor silk) Hkh dgrs gSa aA
vj.Mh d¢ vfrfjä bld¢ dsVjfiyj dls# gsVjksiuSDl (Kasseru, Hetropanax
fragrans), dlkok] eSuhgkWV ;wfVfylh] ifirk] dSfjdk iik;k (Papaya, Carica
papaya) vkfn dh iŸkh;ksa ij Hkh ikys tk ldrs gSaA o;Ld 'kyHk d¢ ia[k
pkdysVh ;k dkys jax d¢ g¨rs gSaA ftu ij lQ¢n v/kZpUækdkj fu'kku ik;s tkrs
gaSA ia[k¨ dk foLrkj 136&144 feeh- g¨rk gSA dSVjfiyj gjs jax ds gksrs gSa ftu
ij dkyh ;k uhyh xqfydk,¡ (Tubercles) ik;h tkrh gSA blds dks;k (Cocoon)
ls js'ke ds /kkxs dks [kksyk ugha tk ldrk (Non-reelable cocoon) vr% blls
/kkxs dks dkrk tkrk gS (Spun silk)A ;s js'ke nwf/k;k jax dk gksrk gSA

MALE

FEMALE

fp= Ø 5-3% Philosamia ricini

5- ,Vyl js'ke&dhV] ,Vsdl ,Vyl (Atlas Silkworm, Attacus
atlas)

x.k (Order ) % ysfiMksIVsjk (Iepidoptera)

dqy (Family) % lSVjfuMh (Saturniidae)

;g js'ke&dhV lcls cM+s vkdkj dk dhV gSA ftldk ia[k foLrkj 270
feeh- ¼10½ yxHkx 2

110 bap½ g¨rk gSaA bld¢ ia[k dkys&yky jax d¢ g¨rs gSA

ftl ij vusd Ádkj d¢ lQ¢n rFkk jaxh fu'kku ik;s tkrs gSA ewy :i ls ;g
nf{k.kh ,f'k;k rFkk eysf'k;k es ik;h tkus okyh Átkrh gSA blds dSVjfiyj
nk:gYnh (Barberry)] nkyphuh (Cinnamon) rFkk fHklk (Willow) isM+̈ a dh
ifŸk;¨a d¨ [kkrs gSaA dSVjfiyj /kwlj] e¨Vk d¨;k cukrs gS t¨ ,d fljs ij [kqyk
jgrk gSA blls fudyk js'ke /kwlj jax dk g¨rk gS A
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gkykafd mi;Zqä of.kZr Átkfr;ksa d¢ vfrfjä vU; dbZ Átkfr;k¡ Hkh js'ke
mRiknu djrh gS%& tSls& nsoewxk js'ke&dhV] fFk;ksfQyk jsyhftvkslh
(Deomuga silkworm, Theophila religiosae)] vksd js'ke&dhV] ,UFksfj;k ;kekekÃ
(Oak silkworm, Antheraea yamamai) rFkk ,UFkfj;k ijuk;h (Antheraea
pernyi) vkfnA ijUrq lkekU;r;k d¢oy pkj Átkfr;¨a dk gh mi;¨x js'ke
m|¨x d¢ fy, fd;k tkrk gSA ;s Átkfr;k¡ gSa& ckWfEcDl e¨jkÃ (Bombyx
mori)] ,UFksfj;k isfQ;k (Antheraea paphia)] ,UFksfj;k vklkesfUll
(Antheraea assamensis) rFkk fQykslsfe;k fjflukbZ (Philosamia ricini)A

MALE

FEMALE

fp= Ø- 5-4% Attacus atlus

5-3 'kgrwr js'ke&dhV (Mulberry Silkworm)

;g iw.kZr;k ikyrw dhV gSA ,f'k;k d¢ ewy fuoklh bl js'ke&dhV d¨ xr
gtkj¨ o"kksZa esa bruk vf/kd ikyk x;k gS fd vkt ;g fcuk ekuo ns[kHkky d¢
thfor ugÈ jg ldrkA yxkrkj p;u ,oa laLdj.k (Selection and
hybridization) djd¢ ekuo us bldh dbZ Átkfr;k¡ (Races) fodflr dj yh
gSa tks ,d o"kZ esa 2 ;k 7 ihf<+;k¡ nsrh gSa ftUgsa fuEufyf[kr rhu Js.kh;¨a esa ck¡Vk
x;k gS &

1- ,d Át Átkfr (Univoltine Race)& ,d o"kZ esa ,d ih<+h ;k Qly
(crop) nsrh gSA

2- f}izt Átkfr (Bivoltine Race)& ,d o"kZ es n¨ ihf<+;k¡ ;k Qly
nsrh gSA

thouo`Ÿk (Life History)& 'kgrwr js'ke&dhV] ckWfEcDl eksjkbZ
(Mulberry silkworm, Bombyx mori) ds o;Ld 'kyHk 2-5&4 lseh yEcs] lQsn
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vFkok e[kfu;k¡ (Creamy) jax ds gksrs gSa rFkk budk ia[k foLrkj (wing span)
40&44 feeh- gksrk gSA 'kjhj eksVk rFkk etcwr gksrk gS ijUrq ia[k detksj gksrs
gSa vr% ;s mM+ ugha ldrsA uj eknk 'kyHk ls NksVk gksrk gSA uj dk mnj yEck
rFkk l¡djk gksrk gS tcfd eknk dk mnj eksVk gksrk gSA o;Ld 'kyHk Hkkstu
ugha djrsA budk thou dky (life span) 2&3 fnu dk gksrk gSA

eSFkqu] fu"kspu rFkk v.M fu{ksi.k (Copulation, Fertilization and
Oviposition)& uj rFkk eknk dksdwu ;k dks;k ls ckgj vkus (Emergence) ds
rqjUr ckn eSFkqu djrs gSaA eSFkqu ds le; uj rFkk eknk foijhr fn'kk ls vkdj
vius mnj ds vfUre fljs ls ,d nwljs ls tqM+ tkrs gSaa vkSj 2&3 ?k.Vs rd
blh voLFkk esa cus jgrs gSA ;fn eSFkqu ds ckn uj ,oa eknk vyx vyx ugha
gksrs rks nksuks dh èR;w gks tkrh gSA lkekU;r;k eSFkqu ds ckn uj eknk ds vyx
gksrs gh uj 'kyHk dh èR;w gks tkrh gSA dqN le; ckn eknk v.Ms nsuk izkjEHk
djrh gS rFkk v.Ms nsus (Oviposition) ds ckn eknk 'kyHk dh Hkh èR;q gks
tkrh gSA fu"kspu vkUrfjd gksrk gSA ,d eknk 300&500 v.Ms nsrh gSA v.Mksa
dh la[;k tyok;q ij fuHkZj djrh gSA eknk vius v.Mksa dks ifÙk;ksa dh Åijh
lrg ij fpidk nsrh gSA

v.Ms (Eggs)& v.M+ksa dks js'ke cht (Silk seed) dgrs gSaA izkjEHk esa
v.Mksa dk jax lQsn gksrk gSA ijUrq tSls&tSls v.M fu{ksi.k c<+rk tkrk gS]
v.Mksa dk jax xgjkrk pyk tkrk gSA djhc 2-000 v.Mksa dk Hkkj 1 xzke gksrk gS
vFkkZr~ ,d v.Ms dk otu yxHkx 0-5 fexzk- gksrk gSA v.Msa nks izdkj ds gksrs
gSa& mijfr (Diapause) izdkj rFkk vuqijfr (Non diapause) izdkjA mijfr
izdkj ds v.Msa B.Ms okrkoj.k okys {ks=ksa esa fn;s tkrs gSaA tcfd vuqijfr izdkj
ds v.Ms xeZ {ks=ksa esa fn;s tkrs gSaA mijfr esa v.Ms dh lHkh thoewyd fØ;k,¡
(Vital activities) vfr lw{e Lrj ij gksrh gSA

v.Mksn~Hksnu (Hatching)& ,dizt iztkfr (Univoltine race) esa v.Msa
ebZ twu ds eghus esa fn;s tkrs gSaA tks Qjojh ekg rd lqIrkoLFkk esa jgrs gSaA
vr% rc rd bUgsa 4-4C rkiØe ij ;k igkM+ksa ds B.Msa okrkoj.k esa j[kk tkrk
gSA Qjojh&ekpZ esa tc rkiØe yxHkx 18C gks tkrk gS rc v.Mksn~Hksnu gksrk
gSA f}izt vFkok cgqizt iztkfr eas 10&18 fnuksa dh mn~Hkou vof/k (Incubation
period) ds ckn v.Mksn~Hksnu gksrk gSA v.Mksn~Hksnu ds ifj.kkeLo#i v.Ms ls
3&4 feeh yEck ykokZ fudyrk gSA ftls dSVjfiyj (Caterpillar) dgrs gSA

dSVjfiyj (Caterpillar)& v.Mksn~Hksnu ds ifj.kkeLo#i v.Ms ls
fudyk dSVjfiyj gYds ihys rFkk [kqjnqjs 'kjhj okyk ykokZ gksrk gSA ykokZ ds
flj ij ,d tksM+h lw{e Jàfxdk,¡ (antennae), 2 tksM+h lk/kkj.k us= (Simple
eyes) rFkk dkVus ,oa pckus okys eq[kkax (Mandibulate mouth parts) ik;s tkrs
gSA eq[kkaxksa esa ysfc;e (Labium) ij js'ke dk /kkxk cukus okys fLiUujsV
(Spinneret) ik;s tkrs gSaA izFke baLVkj (Instar) ykokZ ds eq[kkax iw.kZ fodflr
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rFkk etcwr ugha gksrs vr% ;g dsoy dksey] eqyk;e ubZ ifÙk;ksa dks gh [kk
ldrk gSA

o{k (Thorax) rhu [k.Mksa dk cuk gksrk gSA rFkk izR;sd [k.M ij ,d
tksM+h ikn (Legs) ik;s tkrs gSA vxzo{k (Prothorax) FkksM+k cM+k gksrk gS ftlds
ik'oZ ij ,d tksM+h 'okljU/kz (Spiracles) fLFkr gksrs gSaA mnj 10 [k.M+ksa dk
cuk gksrk gSA rhljs ls ysdj NBs rFkk vfUre mnj [k.Mksa esa ,d&,d tksM+h
izikn (Prolegs) ik;s tkrs gSaA izR;sd izikn ij pw"kd dk dk;Z djus okys
ØkspsV~l (Crochets) ik;s tkrs gSaA izFke vkB mnj [k.Mksa ds ik'oZ Hkkx
ij ,d&,d tksM+h 'okljU/kz fLFkr gksrs gSa rFkk vkBosa [k.M ds i`"B Hkkx
ij ,d i`"Bh; lhax (Dorsal horn) ik;k tkrk gSA dSVjfiyj vfrHk{kd
(Voracious) gksrs gSa rFkk vius otu ls dbZ xquk vf/kd [kkrs gSa ,oa rhozrk ls
of̀) djrs gSaA izFke baLVkj ykokZ 4 ckj fueksZpu djds Øe'k% f}rh;] rr̀h;]
prqFkZ ,oa iape baLVkj ykokZ esa ifjofrZr gks tkrk gSA v.Mksn~Hksnu ls ysdj
iape baLVkj ykokZ cuus esa 30&45 fnu dk le; yxrk gSA ;g vof/k rki]
vknzZrk (Humidity) Hkkstu dh miyC/krk ,oa iztkfr (Race) ij fuHkZj djrh gSA
iw.kZ fodflr iape baLVkj ykokZ yxHkx 7-5 lseh yEck gksrk gSA rFkk bldk
otu 4&6 xzke rd gksrk gSA bles iw.kZ fodflr ykj xzzfUFk ik;h tkrh gSA

Adult male

Crysalis

Cocoon
cut open

SpiraclesHead

cocoon

thoracic true legs
Mature caterpillar

Abdominal pseudolegs

Dorsal horn

Adult female

eggs

eggs

fp= Ø- 5-5% Life cycle mulberry silk worm

I;wik (Pupa)& iw.kZ fodflr dSVjfiyj 'kh?kz gh Hkkstu djuk cUn dj
nsrs gSa] rFkk ifÙk;ksa esa nqcddj I;wik esa ifjofrZr gks tkrs gSA bl le;
dSVjfiyj viuh js'ke xzfUFk;ksa ¼tks fd ifjofrZr ykj xzfUFk;k¡ gksrh gSa ls ,d
nzo lzkfor djrs gSaA ;g nzo yscf;e ij fLFkr fLiUujsV (Spinneret) ds }kjk
js'ke ds /kkxs ds :Ik esa ckgj fudyrk gS tks ok;q ds lEidZ es vkrs gh lw[k
tkrk gSA blh /kkxs dks dSVjfiyj vius pkjksa vksj yisV dj dks;k ;k dksdwu
(Cocoon) dk fuekZ.k djrk gSA I;wik voLFkk 12&16 fnu dh gksrh gSA



vkfFkZd dhV foKku

479

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

dks;k (Cocoon)& lQsn jax dk dks;k 1]000 & 2]000 ehVj yEcs js'ke
ds ,d gh /kkxs dk cuk gksrk gSA ;g /kkxk ledsUnzh; <ax ls dks;k es fyiVk
jgrk gSA dSVjfiyj vius flj dks 65 ckj izfr feuV dh nj lsa ?kqekdj vius
pkjksa vksj js'ke ds /kkxs ds ledsUnzh; NYys (Concentric rings) cukdj dks;s
(Cocoon) dk fuekZ.k djrk gSA bl izdkj 2&3 fnu ds vUnj dks;k cudj
rS;kj gks tkrk gSA blh ds lkFk dSVjfiyj fuf"Ø; I;wik esa cny tkrk gSA iw.kZ
fodflr I;wik 2-5&4 lseha yEck rFkk dks;k 6&8 lseh yEck gksrk gSA I;wik
lfgr dks;s dk otu 1-9 & 2-4 xzke gksrk gSA tcfd dsoy dks;s dk otu
yxHkx 0-5 xzke gksrk gSA ,d ikm.M ¼0-45 fdxzk½ js'ke izkIr djus ds fy,
yxHkx 2]500 dks;s dh vko';drk gksrh gSA js'ke ds /kkxs dk vkdkj 2-0&2-8
Msfu;j (Denier) gksrk gSA

iw.kZ dhV fuxZeu (Emergence of Imago)& I;wik voLFkk esa
dk;kUrj.k (Metamorphosis) gksrk gS ftlds nkSjku mnjh; izikn
(Abdominal prolegs) foyqIr gks tkrs gSa rFkk o{k ij ,d tksM+h ia[k fudy
vkrs gSA dkVus rFkk pckus okys (Mandibulate) eq[kkaxksa ds LFkku ij lk;Qfuax
(Siphoning) eq[kkax cu tkrs gSA bl izdkj ls cuk o;Ld 'kyHk dksdwu ds
vxz fljs ij ,d {kkjh; nzo lzkfor djrk gS ftlls ml LFkku ij js'ke ds /kkxs
xy tkrs gSa vkSj ,d NksVk lk xksy fNnz cu tkrk gSA blh fNnz ls o;Ld
'kyHk ckgj fudy vkrk gSA bl fØ;k esa js'ke ds /kkxs NksVs&NksVs VqdM+ksa esa c¡V
tkrs gSaa vr% js'ke ds /kkxs dks ,d gh va'k (Single piece) esa izkIr djus ds fy,
iw.kZ dhV ds fuxZeu ls iwoZ gh dks;s ds vUnj fLFkr I;wik dks ekjuk vko';d
gksrk gSA

5-3-1 js'ke xzfUFk rFkk js'ke (Silk Gland and Silk)

js'ke dhV ds dSVjfiyj dh o{kh; xqgk esa ,d tksM+h js'ke xzfUFk;k¡ ik;h tkrh
gS] tks js'ke dk lzko.k djrh gSA ;s js'ke xzfUFk;k¡ okLro esa :ikUrfjr ykj
xzfUFk;k¡ gksrh gSA nksuksa js'ke xzfUFk;k¡ ,d ufydk esa [kqyrh gSA vkSj ;g
ufydk ,d [kks[kys dk¡Vs (Spine) }kjk ysfc;e ds vokys Hkkx ds e/; esa ckgj
[kqyrh gSA bl [kks[kys dk¡Vs dks fLiUujsV (Spinneret) dgrs gSaaA izR;sd xzfUFk
rhu Hkkxksa dh cuh gksrh gS ftUgsa Øe'k% vxz (Anterior), e/; (Middle) rFkk
i'p (Posterior) Hkkx dgrs gSaA

vxz Hkkx iryk] ufydk ds leku gksrk gSSA tks fdlh izdkj dk lzko.k
ugh djrk vfirq e/; rFkk i'p Hkkx ds lzko.k dks fLiUujsV rd ys tkus dk
dk;Z djrk gSA e/; Hkkx pkSM+k ufydk leku gksrk gS rFkk xzfUFky gksrk gSA ;g
lzko.k ds vfrfjDr vk'k; (Reservoir) dk Hkh dk;Z djrk gSA Ik'p Hkkx
vfrofyr (Folded) ufydk leku xzfUFky jpuk gksrh gSA bldh dksf'kdkvksa esa
cM+s vkdkj dk 'kk[kkfUor dsUnzd (Branched nucleus) ik;k tkrk gSA
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js'ke xzfUFk ds Ik'p Hkkx dh dksf'kdk,¡ Qkbfczsukstu (Fibrinogen) izksVhu
dk lzko.k djrh gS tks ckgj vkrs gh Qkbczksbu (Fibroin) esa ifjofrZr gks tkrk
gSA ;g Qkbczksbu (Fibroin) Ik'p Hkkx ls e/;s Hkkx eas vkdj lafpr gks tkrk
gSA e/; Hkkx ls ;g nks irys rUrqdksa (Fibres) ds :Ik esa fLiUujsV ls ckgj
fudyrk gSA Qkbczksbu ds bu rUrqvksa dks fczu (Brin) dgrs gSa aA nksuks fczu js'ke
ds /kkxs dk eeZ (Core) cukrs gSaaA js'ke xzfUFk ds e/; Hkkx dh xzfUFky
dksf'kdk,¡ lsfjflu (Sericin) uked ,d vU; izksVhu dk lzko.k djrh gSA tks
xeZ ty esa ?kqyu'khy gksrh gSA ;gh lsfjflu izksVhu nksuks fczUl dks pkjksa vksj
ls ?ksjs jgrh gSA nksukas js'ke xzfUFk;ksa ds tksM+ ij ,d vU; xzfUFk ckgj vkdj
[kqyrh gSA ftls fy;ksusV dh xzfUFk (Lyonnet's gland) dgrs gSA fy;ksusV xzfUFk
dk lzko.k lEHkor;k js'ke ds jkLrs dks fpduk cukus dk dk;Z djrk gSA

SPINNERET
SILK PRESS

FLLIPIS GLANDS

ASG

MSG

PSG

(A)

(B)

EP

fp= Ø- 5-6% Life cycle of mulberry silk worm

Qkbczksbu ls cus /kkxs rFkk lsfjflu ls cus vkoj.k dks dPpk js'ke (Raw
silk) dgrs gSaaaA Qkbczksbu ,d izdkj dh v?kqyu'khy LDysjksizksVhu
(Seleroprotein) gksrh gS tks yhfFk;e Fkk;kslkbusV (Lithium thiocynate)
vFkok D;wfizd yo.k rFkk bFkkbyhu MkbZvehu (Cupric salts and Ethylene
diamene) ds feJ.k esa vkaf'kd :Ik ls ?kqyu'khy gksrh gS tcfd lsfjflu xeZ
ty esa ?kqyu'khy gksrh gSA Qkbczksbu izksVhu ds vehuksa vEyksa dk laxBu vU;
izksVhu ls fHkUu gksrk gSA blesa Xykblhu (Glycine), vysuhu (Alaninie),
Vkbjkslhu (Tyrosine) rFkk lsjhu (Serine) dh ek=k vf/kd gksrh gSA rFkk
lYQj;qDr vehuks vEyksa dk vHkko gksrk gSA js'ke] :bZ] Åu rFkk js;kWu ls
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de ?kuRo okyk js'kk gksrk gS rFkk js'ke dh ueh /kkj.k djus dh {kerk cgqr
T;knk gksrh gSA ;g vius otu ds ,d frgkbZ ds cjkcj Hkh ueh /kkj.k dj ys
rks Hkh xhyk ekywe ugha iM+rkA ;g Åu ls vf/kd Å"ek izfrjks/kh gksrk gS vkSj
170C ls de rki ij fo?kfVr ugha gksrkA ;g gYdsa {kkjh; ?kksyksa rFkk futZy
/kqykbZ okys foyk;dksa ls vizHkkfor jgrk gSA blds /kkxs dh eksVkbZ Msfu;j esa
ekih tkrh gSA tks 9]000 ehVj yEcs /kkxs ds xzke Hkkj ds cjkcj gksrk gSA

5-4 js'ke m|ksx rFkk bldk izcU/ku (Sericulture
Industry and Its Management)

js'ke m|ksx dh LFkkiuk ,oa mlds izcU/ku dks fuEufyf[kr ?kVdksa
(Components) esa ck¡Vk x;k gS &

1- [kk| ouLifr dh [ksrh

2- js'ke&dhVksa dk ikyu

3- dksdwu ls js'ke izkIr djus dh izfØ;kA

1- [kk| ouLifr dh [ksrh (Cultivation of Food Plants)&
ckWfEcDl eksjkbZ (Bombyx mori) dk ,dek= Hkkstu 'kgrwr dh ifÙk;k¡ gSa vr%
lEiw.kZ js'ke m|ksx dh izkFkfed vko';drk 'kgrwr dh ifÙk;ksa dh izpqj ek=k esa
miyC/krk gSA 'kgrwr eksjslh dqy (Moraceae family) dk ikS/kk gS ftldh
yxHkx 20 iztkfr;k¡ ik;h tkrh gSA buesa ls izeq[k iztkfr;k¡ gSa& eksjl vYck
(Morus alba), eks- bf.Mdk (M. indica)] rFkk eks- fljsVk (M. serrata)A ;s
ikS/ks xeZ ,oa B.Mh nksuksa izdkj dh tyok;q eas mxk;s tk ldrs gSaA budh [ksrh
djus ds fy, 25&30C rki rFkk 60&80 vknzzZrk ,oa lk/kkj.kr;k mnklhu feêh
dh vko';drk gksrh gS ijUrq ;fn feêh gYdh vEyh; vFkok {kkjh; gks rks Hkh
bu ij dksbZ fo'ks"k vUrj ugha vkrkA ikS/kksa dh vPNh of̀) ds fy, vPNh o"kkZ
cgqr lgk;d gksrh gSA lk/kkj.kr;k 600&250C feeh- o"kkZ izfro"kZ dh nj ls
bu ikS/kksa dh of̀) ds fy, vkn'kZ ekuh tkrh gSA 'kgrwr ds ikS/kksa dh of̀) ,oa
j[k&j[kko ij fo'ks"k /;ku nsuk pkfg,A D;ksafd js'ke dh ek=k ,oa xq.koÙkk
'kgrwr dh ifÙk;ksa dh xq.koÙkk ij fuHkZj djrh gSA vktdy oSKkfudksa }kjk
rS;kj dh x;h 'kgrwr dh mPp iSnkokj okyh fdLeksa dk iz;ksx js'ke&dhV
ikyu esa fd;k tk jgk gSA

'kgrwr dh [ksrh ds fy, ;k rks 'kgrwr ds chtksa dks cks;k tkrk gS ;k
fQj rus dh dVku (Stem cuttings) jksih tkrh gSA chtksa dh fnlEcj vFkok
ebZ ds eghuseas cks;k tkrk gSA mlds ckn mRiUu gq, ikS/kksa dks twu] tqykbZ rFkk
vDVwcj&uoEcj ds eghus es LFkkaukUrfjr dj fn;k tkrk gSA rus dh dVkuksa dks
lh/ks [ksr esa jksik tk ldrk gS ;k fQj igys ulZjh esa yxkdj ckn esa izfrjksi.k
(Transplantation) fd;k tkrk gSA lcls igys 2&3 lseh- eksVs rus ds 22&25
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lseh yEcs VqdM+s bl izdkj ls dkVs tkrs gSa fd izR;sd VqdMsa esa 3&4 dfydk,¡
(Buds) gksaA fQj bu VqdM+ksa dks igys ls rS;kj fd;s x;s 50 × 50 × 50 lseh
ds xÏksa esa jksik tkrk gSA bu xìksa dks ekulwu ds iwoZ gh [kksndj xSeSDlhu
(Gammaxene) rFkk dEiksLV [kkn Mkydj rS;kj dj fy;k tkrk gS rFkk igyh
ekulwu o"kkZ ds ckn buesa rus dh dVkuksa dks jksik tkrk gSA ;s xìs ;k rks 90
lseh dh nwjhij fLFkr ,dy drkjksa esa yxk;s tkrs gSa ftlesa izR;sd ds nks ikS/kksa
ds e/; 50 lseh dh nwjh j[kh tkrh gS ;k fQj ikS/ks 60 lseh dh nwjh ij fLFkr
ifê;ksa ij nks ;k rhu drkjksa esa yxk;s tkrs gSa ftlesa izR;sd drkj ds nks ikS/kksa
ds e/;s 30 lsaeh dh nwjh j[kh tkrh gSA jksis x;s rus dh dVkuksa dks rc rd
Hkyh&Hkk¡fr flafpr djrs jguk pkfg, tc rd muesa tM+sa fudydj Hkwfe dks
vPNh izdkj ls u idM+ ysaaA [ksr esa [kjirokjkas dh lQkbZ fu;fer :Ik ls djrs
jguk pkfg, rkfd feêh esa mifLFkr lEiw.kZ iks"k.k ikS/kksa dks miyC/k gksrk jgsA
drkjksa ds e/; esa ?kkl&ikr ls feêh dks <ddj j[kus ls (Mulching) feêh
<hyh cuh jgrh gS rFkk [kjirokj ls Hkh cpko cuk jgrk gSA

ikS/kksa ds lEiw.kZ of̀) izkIr dj ysus ij mudh fu;fer N¡VkbZ (Pruning)
djuh pkfg, rkfd u;s dYys QqVrs jgsa rFkk drkjksa ds e/; Ik;kZIr LFkku cuk
jgsA ikS/kksa dh N¡VkbZ rhu izdkj ls dh tkrh gS &

1- ikS/ks ls lh/ks ifÙk;ksa dks rksM+dj eqyk;e ifÙk;ksa dks dSVjfiyj dh
vkjfEHkd baLVkjksa dks rFkk ifjiDo ifÙk;ksa dks dSVjfiyj dh ckn ds
baLVkjksa dks f[kykrs gSA

2- ikS/ks dh 'kk[kk,¡ dkV ysrs gSa fQj bu 'kk[kkvksa ls ifÙk;k¡ rksM+dj rr̀h;
baLVkj dSVjfiyj dks f[kykrs gSA

3- ikS/ks dh Åij dks Vgfu;ksa dks dkVdj mldh ifÙk;ksa dks prqFkZ ,oa iape
baLVkj dSVjfiyj dks f[kykrs gSaa

2- js'ke&dhVksa dk ikyu (Rearing of Silkworms)& js'ke&dhVksa ds
ikyu ds fy, 20&28C rki] 70&85 izfr'kr vknzZrk] 16 ?k.Vs dk nhfIrdky
(Photoperiod) rFkk iznw"k.k jfgr okrkoj.k dh vko';drk gksrh gS vr%
ikyu&iks"k.k LFky ij bl izdkj dh tyok;q gksus ls mRiknu vPNk gksrk gSA
ikyu&iks"k.k d{k dk njoktk mÙkj dh rjQ rFkk f[kM+fd;k¡ nf{k.k dh rjQ
gks rks bl izdkj dh O;oLFkk loksZÙke gksrh gS D;ksafd 'kq) rkth ok;q mÙkj ls
izos'k djds nf{k.k ls ckgj tk ldrh gSA

(A) ikyu&iks"k.k gsrq vko';d midj.k (Equipments for Rearing)&
js'ke dhVksa dks ikyus ds fy, fuEu midj.kksa dh vko';drk gksrh gSa &

(i) /kkuh (Stand)& ;s /kkfu;k¡ ck¡l rFkk ydM+h dh cuh gksrh gSA
ftu ij js'ke&dhV ikyus okyh Vsª dks j[kk tkrk gSA bu /kkfu;ksa
ds ik;ksa (Legs) dks dVksjksa (Bowls) esa j[kk tkrk gSA rFkk
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dVksjksa esa dhVuk'kd feyk ty Hkj fn;k tkrk gS rkfd phafV;k¡
js'ke&dhVksa rd u igq¡p ldsaA

(ii) Vªs (Trays)& ;s ck¡l ;k ydM+h dh cuh v.Mkdkj ;k xksy
fNNyh Vsª gksrh gSA ftuesa dSVjfiyj j[kdj ikys tkrs gSaA

(iii) Eksfe;k dkxt (Paraffin paper)& ;g eksVs dkxt ij ekse dh
iryh irZ p<+kdj rS;kj fd;k tkrk gSA bl dkxt ls Vsª dks
<dk tkrk gS rkfd vknzZrk cuh jgs vkSj ifÙk;k¡ eqj>kus u ik;saaA

(iv) idM+us okyh ydfM+;k¡ (Chopsticks)& ;s ydfM+;k¡ ,d fljs
ij eksVh rFkk nwljs fljs ij iryh gksrh gSa ftuls dSVjfiyj dks
fgyk;k&Mqyk;k ;k idM+k tkrk gSA

CHOPPING KNIFE FEATHER

CHOP STICKS

REARING TRAYCHOPPING BOARD

COCOONS

SPIRALS

MAT

CHANDRIKES

fp= Ø- 5-7% Sericulture equipments

(v) Qyd] pkdw rFkk pVkbZ (Board, Knife and mat)& ;s lkeku
ifÙk;ksa ds VqdM+s djus ds dke vkrs gSaA pVkbZ ij Qyd j[kdj
ml ij pkdw dh lgk;rk ls ifÙk;ksa ds VqdM+s djds dSVjfiyj
dks f[kyk;k tkrk gSA

(vi) Tkky (Net)& Vsª dh lQkbZ ,oa ifÙk;ksa ds cnyus ds le; bl
tky dk iz;ksx fd;k tkrk gSA lwrh /kkxs vFkok ukbyksu ds cus
bu tkyksa dh lgk;rk ls fcuk gkFk ls Nq, ykoksZa dks vu[kkbZ
cph ifÙk;ksa ,oa xUnxh ls vyx fd;k tkrk gSA fHkUu&fHkUu
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vkdkj ds fNnzksa okys tkyksa dk iz;ksx dSVjfiyj ds baLVkj ds
vuqlkj fd;k tkrk gSA izFke] f}rh; rFkk rr̀h; baLVkj
dSVjfiyj ds fy, 2 oxZ feeh- prqFkZ baLVkj ds fy, 10 oxZ feeh-
rFkk iape dSVjfiyj ds fy, 20 oxZ feeh fNnzksa okys tky dk
iz;ksx mfpr jgrk gSA

(vii) pfUnzdsl (Cocoonage)& dSVjfiyj dks dksdwu cukrs le; ,d
vk/kkj dh vko';drk gksrh gS ftlds fy, ,d ;qfDr ds :Ik esa
pfUnzdsl dk fuekZ.k fd;k tkrk gSA okLro esa pfUnzdsl ck¡l dh
[kifPp;ksa (Split bamboo) ls cuh ,d vk;rkdkj pVkbZ gksrh gSA
ftl ij ck¡l dh [kikph ls gh lfiZykdkj pØ cuk nsrs gSaaA bUgha
pØksa dks vk/kkj cukdj dSVjfiyj dksdwu fufeZr djrs gSaA

(viii) vU; fofo/k lkeku (Other miscellaneous items)& mi;qZDr
mnkgj.kksa ds vfrfjDr vknzZrk ekius ds fy, vknzZrkekih
(Hygrometer), rki ds fy, FkeksZehVj (Thermometer), rkid
(Heater), dwyj (Cooler) vkfn dh Hkh vko';drk gksrh gSA

(B) vPNh xq.koÙkk okysa v.M+ksa dh O;oLFkk (Arrangement for
Quality Seeds)

v.M+ksa dh O;oLFkk ljdkj }kjk LFkkfir xzsust (Grainage) ls dh tk
ldrh gSA fofHkUu ljdkjh dsUnzksa ls dksdwu Hkh izkIr fd;s tk ldrs gSaA bu
dksdwuks ls I;wik fudky dj igys budk ijh{k.k dj ysuk pkfg,A isczkbu tSlh
chekfj;ksa ls xzflr ;k laØfer I;wik fudyus ij ml cSp ds dksdwuksa dks gVk
nsuk pkfg,A LoLFk dksdwuksa dks 23&25  C rki] 70&80 izfr'kr vknzZrk okys
LoPN goknkj d{k esa fuxZeu gsrq j[kuk pkfg,A lkekU;r;k dksdwu ds 'kyHkksa
dk fuxZeu izkr%dky dh csyk esa gksrk gSA 'kyHkksa dk fyax Hksn djds uj rFkk
eknk 'kyHk vyx&vyx Nk¡V ysrs gSaA vc uj 'kyHkksa dks eknk 'kyHkksa dh Vsª esa
j[k nsrs gSA tSls gh eSFkqu fØ;k vkjEHk gksrh gS oSls gh eSFkqujr 'kyHkksa dks
IykfLVd ds dkys jax ds ik=ksa esa LFkkukURkfjr dj nsrs gSA rhu ?k.Vs esa eSFkqu
fØ;k iw.kZ gks tkrh gSA ftlds Ik'pkr~ uj 'kyHk dks vyx dj nsrs gSaA
ckjg ?k.Vs ds vUnj eknk 'kyHk 400&600 v.Ms nsrh gSA v.Mksa ds lewg esa ls
dqN v.Mksa dks ysdj mudk ,d ckj fQj ls ijh{k.k dj ysrs gSa vkSj ;fn v.Mksa
esa laØe.k ik;k tkrk gS rks lEiw.kZ v.Mksa dks u"V dj nsrs gSA v.M fu{ksi.k ds
fy, IykfLVd ik= esa eksVs dkxt ds VqdM+ksa dk mi;ksx djrs gSaA bu dkxt
ds VqdM+ksa dks iz;ksx esa ykus ls iwoZ QkesZyhu ds 2 izfr'kr ?kksy esa Mqcksdj
folaØfer dj ysrs gSA

v.Mksa dks vyx djus ds fy, dkxt ds VqdM+ksa dks xhyk dj ysrs gS
ftlls v.Ms vklkuh ls vyx gks tkrs gSaA bu v.Mksa dks Hkh QkesZyhu ds 2
izfr'kr ?kksy esa folaØfer djds laxzghr dj ysrs gSA
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(C) v.Mksn~Hksnu (Hatching)& 10&18 fnu dh mn~Hkou vof/k
(Incubation period) ds ckn v.Mksn~Hksnu gksrk gS vkSj 3&4 feeh yEck
dSVjfiyj fudyrk gSA v.Mksn~Hkou ds fy, mn~Hkou d{k (Incubation
chamber) dk iz;ksx fd;k tk ldrk gSA

(D) dSVjfiyj dk ikyu iks"k.k (Rearing of Caterpillars)& v.Mksa ls
fudyus okys dSVjfiyj ykoksZa dks ikyus okyh Vsª esa j[kk tkrk gSA
izFke ,oa f}rh; baLVkj dSVjfiyj cgqr dksey gksrs gSa vr% budks j[kus
ds fy, igys Vsª esa eksfe;k dkxt fcNkrs gS ftlds Åij dVh gqbZ
'kgrwr dh eqyk;e ifÙk;ksa dk fcNkSuk fcNk nsrs gSaA vc ifÙk;ksa ij
dSVjfiyj NksM+ nsrs gSaA Vsª ds fdukjs&fdukjs ty esa lks[kh gqbZ Qkse dh
drjusa j[k nsrs gSa rkfd Vsª esa Ik;kZIr vknzZrk cuh jgsaA vko';d gks rks
ueh jksdus ds fy, Vsª dks Åij ls Hkh ekse ds dkxt ls <d nsrs gSaA
ueh ds dkj.k dodksa dk izdksi gks ldrk gS vr% dSVjfiyj dks dodksa
ds izdksi ls cpkus ds fy, pwuk rFkk lsjhlu dk ikmMj (Lime and
ceresin) ;k MkbFksu ,e 45 (Dithan M-45) dk fNM+dko Vsª esa dj nssrs
gSaA

izFke rFkk f}rh; baLVkj dSVjfiyj dks eqyk;e] dksey ifÙk;ksa ds VqdM+s
f[kyk;s tkrs gSa rFkk dSVjfiyj ds 'ks"k baLVkj dks ifjiDo ifÙk;ksa ds VqdM+s
f[kyk;s tkrs gSA dSVjfiyj tSls& tSls of̀) djrs tkrs gS mudh [kqjkd Hkh
c<+rh tkrh gS mlh ds vuqlkj mUgsa Hkkstu miyC/k djk;k tkrk gSA fnu esa
de ls de pkj ckj Hkkstu nsuk vko';d gksrk gSA fofHkUu baLVkj dSVjfiyjksa
dh of̀) ,oa [kk| nj rkfydk 5-1 esa nh tk jgh gSA

lkj.kh Ø% 5-1

Instar Increase in
Weight
(in mg)

Duration
(in Days)

Mulberry Leaves
Consumed (in gm)

I 0.45 3-4 17

II 540 2-3 80

III 760 3-4 350

IV 3000 5-6 2500

V 5000 6-8 18000

ikyu Vsª dh fu;fer lkQ&lQkbZ djuk vR;Ur vko';d gksrk gSA Vsª esa
vu[kkbZ ifÙk;ksa ,oa dSVjfiyj ds ey bR;kfn inkFkksZa dks le; ls gVkrs jguk
pkfg,A lQkbZ dk dk;Z izFke] prqFkZ rFkk iape baLVkj dSVjfiyj ds fy, fnu
esa ,d ckj] f}rh; dSVjfiyj ds fy, fnu esa nks ckj rFkk rr̀h; baLVkj
dSVjfiyjksa ds fy, fnu esa rhu ckj dh tkuh pkfg,A lQkbZ dh ijEijkxr
fof/k ds vUrxZr izFke ls rr̀h; baLVkj dSVjfiyjksa dks ia[k dh lgk;rk ls ,d
Vsª ls nwljh Vsª esa LFkkukUrfjr djrs gSa a tcfd prqFkZ rFkk iape baLVkj



vkfFkZd dhV foKku

486

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

dSVjfiyjksa dks ydM+h dh Mf.M;ksa ;k rhfy;ksa dh lgk;rk ls LFkkukUrfjr djrs
gSaA lQkbZ dk nwljk rjhdk Hkwlh (husk) ds ek/;e ls fd;k tkrk gSA blesa
Hkwlh dks ,d iryh irZ ds :Ik esa Vsª esa QSyk fn;k tkrk gS ftlds Åij 'kgrwr
dh ifÙk;ksa ds VqdM+s Mky nsrs gSA ykokZ Hkwlh ij ls jsaxdj rkth ifÙk;ksa ij
igq¡p tkrs gSa ftUgsa u;h Vsª esa LFkkukUrfjr dj nsrs gSA rhljk rjhdk tky fof/k
dk gSA blesa dSVjfiyjksa ds vkdkj ds vuqlkj fofHkUu vkdkj ds fNnzksa okys
tky dk mi;ksx fd;k tkrk gSA tky dks Vsª ds Åij j[k nsrs gSa rFkk tky ds
Åij rkth ifÙk;ksa ds VqdM+s j[k fn;s tkrs gSA dSVjfiyj Lo;a Hkkstu dh [kkst
esa tky ds fNnzksa ls gksdj Åij dh ifÙk;ksa esa vk tkrs gSA

dSVjfiyjksa ds ikyu&iks"k.k ds le; bl ckr dk /;ku j[kuk pkfg, fd
of̀) dh voLFkk gkssus ds dkj.k ;s rhozrk ls of̀) djrs gSaA dSVjfiyjksa ds
fofHkUu baLVkj fHkUu&fHkUUk nj ls of̀) djrs gSaA ¼ns[ksa rkfydk 5-1½A vr%
tSls&tSls dSVjfiyj of̀) djrs tk;s mUgsa vf/kd LFkku miyC/k djkrs jguk
pkfg,A bl fØ;k dks Lisflax (Spacing) dgrs gSA izR;sd ikyu Vsª ls
vko';drk ls vf/kd dSVjfiyjksa dks fudky dj ubZ Vsª esa LFkkukUrfjr djrs
jguk pkfg, rkfd dSVjfiyjksa dk tekoM+k (Overcrowding) u gksus ik;sA

(E) dksdwu dk cquuk (Spinning of Cocoons)& iw.kZ fodflr iape
baLVkj dSVjfiyj dksdwu fufeZr djus ls iwoZ Hkkstu djuk cUn dj nsrk
gSA bldk 'kjhj fldqM+dj ikjHkklh (Translucent) gks tkrk gS vkSj ;g
dksdwu cukus ds fy, mi;qDr LFkku dh ryk'k esa ?kweus yxrk gSA blh
le; bu dSVjfiyjksa dks dksdwust ;k pfUnzdsl (Chandrikes) esa
LFkkukUrfjr dj nsrs gSA dksdwu cukrs le; 24 C rki rFkk 60&70
izfr'kr vknzZrk mi;qDr gksrh gSA vf/kd ;k de rki ;k vknzZrk gksus ij
vPNh xq.koÙkk okys dksdwu ugha cursA dksdwu cukus esa 2&3 fnu dk
le; yxrk gSA

3- dksdwu ls js'ke izkIr djus dh izfØ;k (Processing of cocoons
to obtain silk)& dksdwu ls js'ke dk /kkxk izkIr djus ds fy, fuEufyf[kr
izfØ;k,¡ dh tkrh gSa&

(i) dksdwu ds vUnj mifLFkr I;wik dks ekjuk (Killing of pupa
inside the cocoon)& dksdwu ds vUnj mifLFkr I;wik dks ekjus
dh izfØ;k fLVQfyax (Stifling) dgykrh gSA ,slk u djus ij
I;wik o;Ld esa dk;kUrfjr gks tkrk gS vkSj o;Ld dksdwu dks
rksM+dj ckgj fudy vkrk gS ftlls js'ke ds /kkxs ds VqdM+s gks
tkrs gSA dksdwu ds vUnj ds I;wik dks ekjus ds fy, ;k rks
dksdwu dks lw;Z ds izdk'k esa lq[kkrs gSa ;k fQj dksdwu esa xeZ ok;q
vFkok ok"Ik izokfgr dh tkrh gSA bl izdkj xehZ ;k Å"ek ds
dkj.k I;wik ej tkrs gSA
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(ii) yisVuk (Reeling)& blds fy, igys dksdwu dks ty esa mckyrs
gS ftlls js'ke ds Åij dk lsjsflu (Serecin) vkoj.k ?kqy tkrk
gS ftlls /kkxk <hyk gks tkrk gSA vc czq'k pykdj js'ke ds /kkxs
ds flj dks [kkst ysrs gSaA blds ckn dPps js'ke ds /kkxs dks
dksdwu ls [kksydj jhy ;k p[khZ esa yisV ysrs gSaA bl izdkj ls
izkIr js'ke ds /kkxksa dks vEyks ds ?kksy esa vFkok lM+kdj
(Fermentation) lkQ fd;k tkrk gS ftlls mlesa ped vk
tk;sA blds ckn /kkxksa dks ,d ckj fQj ls ty esa /kks;k tkrk
gSA fQj lkQ fd;s x;s /kkxksa dh jhy (Reel) vFkok yPNh
(Skein) cuk ysrs gSaA bUgha /kkxks a dks ,saBdj js'ke dk /kkxk cuk;k
tkrk gSA

dqN dksdwuksa dks vkxs dh Qly ds fy, o;Ld izkIr djus ds mís'; ls
vyx dj fy;k tkrk gSA tc buls o;Ld ckgj vk tkrs gSa rc dVs dksdwu ls
js'ke dh :bZ dks vyx dj ysrs gSa ftls dkrdj js'ke dk /kkxk rS;kj djrs gSa]
bls drh js'ke (Spun silk) dgrs gSaA

5-4-1 js'ke&dhV dh O;kf/k;k¡ (Diseases of Silkworms)

js'ke&dhV eas fuEufyf[kr O;kf/k;k¡ ik;h tkrh gS&

1- isczkbu jksx (Pebrine disease)& js'ke&dhV dk ;g lcls ?kkrd
jksx gSA bldk jksxdkjd (Causative agent) ukWlhekckWEckbfll
(Nosemabombycis) uked Liksjksvkstu izksVkstksvk (Sporozoan protozoa) gSA
v.Ms ls ysdj o;Ld rd dh lHkh voLFkkvksa dks laØfer djus okyk ;g
ijthoh chtk.kqvksa (Spores) ds ek/;e ls laØe.k djrk gSA ;s chtk.kq ;k rks
Hkkstu ds lkFk dSVjfiyj ds 'kjhj esa izos'k djrs gSa ;k o;Ld eknk ds
v.Mk'k; (Ovary) ls lh/ks v.Ms esa izos'k dj tkrs gSaA

laØfer v.Ms de fpidrs gSa rFkk vf/kdrj fu"ksfpr ugha gks ikrs vkSj
lekIr gks tkrs gSa aaA laØfer dSVjfiyj dk 'kjhj fldqM+ tkrk gS rFkk 'kjhj ij
dkys ;k xgjs cknkeh /kCcs iM+ tkrs gSA budh Hkw[k ej tkrh gS vkSj ;s lqLr
iM+ tkrs gSA laØfer I;wik Qwydj xgjs jax ds gks tkrs gSaaA laØfer o;Ld
'kyHkksa ds 'kjhj ij 'kYdjfgr (Scaleless) /kCcs iM+ tkrs gSa rFkk buds ia[k iwjh
rjg ugha QSyrs vkSj eknk 'kyHk dh v.Ms nsus dh {kerk de gks tkrh gSA

bl chekjh dks fu;fU=r djus ds fy, fuEufyf[kr mik; djus pkfg,&

(i) jksxeqDr v.Mksa ,oa o;Ldksa dk mi;ksx djuk pkfg,A

(ii) laØafer voLFkkvksa dks vyx djds u"V dj nsuk pkfg,A

(iii) ikyu&iks"k.k gsrq iz;qDr LFkku ,oa leLr midj.kksa dks QkesZyhu
(Formaline) ds 2 izfr'kr ?kksy esa folaØfer dj ysuk pkfg,A
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2- eLdjMhu jksx (Muscardine disease)& ;g ,d dod tfur
(Fungus born) jksx gSA dodksa dh rhu iztkfr;k¡ rhu izdkj ds eLdjMhu jksx
mRiUu djrh gSA C;wosfj;k csfl;kuk (Beauveria bassiana) }kjk lQsn
eLdjMhu] Likbdsfj;k izsfluk (Spicaria prasina) }kjk gjh eLdjMhu rFkk
bLdsfj;k Qsfjukslk (Iscaria farinosa) }kjk ihyk eLdjMhu jksx gksrk gSA
dSVjfiyj] I;wik rFkk o;Ld voLFkkvksa dks laØfer djus okyk ;g jksx
chtk.kqvksa ls vadqfjr ekblhfy;e (Mycelium) ds Ropk }kjk izos'k djus ds
dkj.k gksrk gSA

'kjhj esa izos'k djds ekblhfy;e rsth ls of̀) djds iwjs 'kjhj esa QSy
tkrs gSa vkSj laf/k f>fYy;ksa (Arthroidal membrane) dks Hksndj 'kjhj ls ckgj
Hkh fudy vkrs gSa aA lHkh vUrjkax Hkh blls izHkkfor gks tkrs gSA laØfer voLFkk
f'kfFky iM+ tkrh gSA mYVh ,oa nLr gksus yxrs gSa rFkk 'kjhj ,saBus yxrk gSA
izdksi c<+us ij 'kjhj chtk.kqvksa ls <d tkrk gSA

bl jksx dk funku lEHko ugha gSa blfy, igys ls gh bl jksx ds jksdFkke
ds fuEu mik; dj ysus pkfg, &

(i) ikyu&iks"k.k LFkku ,oa iz;qDr gksus okys midj.kksa dks QkWesZyhu ds 2
izfr'kr ?kksy esa folaØfer dj ysuk pkfg,A

(ii) ikyu&iks"k.k d{k esa xU/kd (Sulphur) tykdj /kqvk¡ djrs jgus ls
dod ds vkØe.k ls cpk tk ldrk gSA

(iii) d{k LoPN rFkk goknkj gksuk pkfg,A

(iv) lØafer voLFkkvksa dks rqjUr vyx djds u"V dj nsuk pkfg,A

3- xzsljh jksx (Grasserie disease)& ;g ,d ok;jl tfur jksx gSA
tks cksjhfy;k (Borrelia) ok;jl ;k fo"kk.kq ds laØe.k ls gksrk gSA vf/kdrj
dSVjfiyjksa dks laØfer djus okyk ;g jksx eq[k ds ctk; Ropk dh
gk;iksMfeZl esa ikWyhgsMªy dk; (Polyhedral bodies) ds laØe.k ls gksrk gSA
ikWyhgsMªy dk; {kfrxzLr Ropk ds ek/;e ls laØe.k mRiUu djrs gSa aA

jksx ds dkj.k js'ke&dhV ds 'kjhj rFkk nsgxqgh; rjy esa ikWyhgsMªy dk;
cu tkrh gSa ftlls 'kjhj Qwy tkrk gS rFkk Ropk QV tkrh gS ftlls nzo
ckgj fudyus yxrk gS tks laØe.k dh nj dks vkSj vf/kd c<+k nsrk gSaA
dSVjfiyj dh Hkw[k lekIr gks tkrh gSA dksdwu irys rFkk Hkaxqj curs gSaA

bl jksx dk funku lEHko ugha gS vr% igys ls gh bldh jksd/kke ds
fuEufyf[kr mik; dj ysus pkfg, &

(i) ikyu&iks"k.k LFky vFkok d{k esa pwus dk ikmMj Mkydj lQkbZ djuh
pkfg,A

(ii) midj.kksa dks dhVk.kqjfgr dj ysuk pkfg,A

(iii) dhVksa dks ?kko gksus ls cpkuk pkfg,A
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(iv) ikyu&iks"k.k n'kk,¡ (Conditions) iw.kZ :Ik ls vuqdwy jguh pkfg,A
izk;% bl jksx ij izHkko rc vf/kd gksrk gS tc okrkoj.k dk rki rhozrk
ls ?kVrk gSA

(v) izHkkfor dhVksa dks Nk¡Vdj rqjUr u"V dj nsuk pkfg,A

4- ¶yspjh jksx (Flacherie disease)& ;g jksx eq[;r;k csflyl
Fkwfjuft;sfUll (Bacillus thuringiensis) uked thok.kq ds laØe.k ls gksrk gS
ijUrq vc dqN oSKkfudksa dk er gS fd ;g ,d izdkj dk dkf;dh jksx
(Physiological disease) Hkh gSA blds vfrjhDr ekbØksdksdl (Micrococcus)
thok.kq dh dqN iztkfr;k¡ Hkh ;g jksx iSnk djrh gSaA ;g jksx eq[;r;k
dSVjfiyjksa esa chtk.kqvksa ds Hkkstu ds lkFk izos'k djus ls gksrk gSA

lØafer dhV dh Hkw[k rFkk 'kjhj dh ped lekIr gks tkrh gSA jDr
ifjogu vfu;fer rFkk rst gks tkrk gSA 'kjhj ls rjy ckgj fudyus yxrk
gSA fueksZpu (Moulting) Bhd izdkj ls ugha gksrkA Hkw[k lekIr gks tkrh gSA
mYVh ,oa nLr gksus yxrs gSaA 'kjhj dkyk gksdj lM+us yxrk gSA

bl jksx ls cpus ds fuEufyf[kr mik; viukus pkfg, &

(i) rUn#Lr iztkfr dk p;u djuk pkfg,A

(ii) ikyu&iks"k.k dh okrkoj.kh; n'kkvksa dks iw.kZr;k vuqdwy cuk;s j[kuk
pkfg,A

(iii) Hkkstu dh izpqj vkiwfrZ cuk;s j[kuh pkfg,A

(iv) lkQ&lQkbZ ij fo'ks"k /;ku nsuk pkfg,A

5- dksVZ jksx (Court disease)& ;g jksx Hkkstu esa dqN vko';d rRoksa
dh deh ls gksrk gSA blesa dSVjfiyj I;wik esa rks ifjofrZr gksrk gS ijUrq dksdwu
ugha curkA I;wik Hkh lkekU; ls NksVs vkdkj dk curk gSA

6- xSVkbu jksx (Gattine disease)& ;g jksx LVsªIVksdksdl
ckWEckbfll (Streptococcus bombysis) uked thok.kq ds laØe.k ls gksrk
gSA ;g dSVjfiyj dh iwoZ baLVkjksa esa vf/kd gksrk gSA dhV Hkkstu djuk cUn
dj nsrs gSA buds 'kjhj dk vxz Hkkx ikjHkkld (Translucent) gks tkrk gSA
fu;fer lkQ&lQkbZ rFkk folaØfer midj.kksa ds iz;ksx ls bl jksx ls cpk tk
ldrk gSA

5-4-2 js'ke dhV ds 'k=q (Enemies of Silkworms)

js'ke&dhV ds fuEufyf[kr eq[; rhu 'k=q gSa &

(i) dqUth eD[kh (Kunji Fly)& dqUth eD[kh] Vªkbdksykbxk ckWEckbfll
(Tricholyga bombysis) fMIVsjk (Diptera) x.k dk dhV gSa tks vius
v.Ms js'ke&dhV ds 'kjhj ij fu{ksfir dj nsrh gSa aA v.Mksa ds
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v.Mksn~Hksnu ls fudys eSxkWV (Maggots) ;k ykokZ dSVjfiyj dks [kkrs
gSa aA

blds mRihM+u ls cpus ds fy, ikyu&iks"k.k d{k dks eD[kh jks/kd (Fly
proof) gksuk pkfg, rFkk d{k esa ;fn njkjsa ;k pVdu (Cracks and
crevices) gksa rks mUgsa cUn dj nsuk pkfg,A

(ii) chVy (Beetle)& MesZfLVl dSMsosfjul (Dermesties cadeverinus)
uked dksfyvksIVsjks (Coleoptera) x.k ds bl dhV ds o;Ld rFkk ykokZ
dksdwu rFkk I;wik nksuksa dks gh [kk tkrs gSaA ;g dhV dksdwu ds laxzg.k
ds le; dksdwu ij vkØe.k djrk gSA

bl dhV ds izdksi ls js'ke&dhVksa dks cpkus ds fy, ikyu&iks"k.k d{k
esa lkQ lQkbZ j[kus ds lkFk njkjsa (Crevices) vkfn cUn dj nsuk
pkfg, rkfd eknk MesZfLVl chVy dks v.Ms nsus ds fy, LFkku u fey
ldsA blds vfrfjDr fod"kZdksa (Repellents) dk iz;ksx djuk pkfg,A
d{k dks fEkFkkby czksekbM (Methyl bromide) rFkk iSjkMkbDyksjkscsUthu
(Paradichlorobenzene) ls /kzwfer (Fumigation) djuk pkfg,A

(iii) phafV;k¡ (Ants)& phafV;k¡ vf/kdrj ikyu&iks"k.k Vsª esa mifLFkr
dSVjfiyjksa ij vkØe.k djrh gSa vkSj mUgsa [kk tkrh gSaA buls cpus ds
fy, Vsª ds ik;ksa ds uhps dhVduk'kd fefJr ty ls Hkjs dVksjs (Ant
bowls) j[kus pkfg,A

(iv) dqN d'ks#dh tUrq (Vertebrate animals)& tSls fNidyh (Lizards)]
i{kh (Birds)] vkfn Hkh js'ke dhVksa rFkk I;wiksa dks [kk tkrs gSaA vr% buls
Hkh js'ke&dhVksa dks cpkus ds fy, Ik;kZIr mik; djus pkfg,A

5-4-3 js'ke ds mi;ksx (Uses of Silk)

js'ke ds /kkxs ls oL= cqus tkrs gSa ftudh viuh vyx igpku gSaA oL= m|ksx
ds vfrfjDr iSjklwV (Parachute) fuekZ.k esa Hkh js'ke iz;qDr gksrk gSA blds
vfrfjDr eNyh idM+us dh Mksjh] tky] Nkuus ds fy, NUuh] fctyh ds rkjksa
gsrq jks/ku (Insulation) rFkk vU; bysDVªkWfud lkekuksa ds fuekZ.k esa js'ke dk
iz;ksx gksrk gSA Vk;jksa esa Hkh js'ke iz;qDr fd;k tk jgk gSA

dSV xV (Cat gut)& js'ke&dhV ls cuk ,d vU; mRikn gS ftldk
iz;ksx 'kY; fpfdRldksa (Surgeons) }kjk 'kY; fpfdRlk esa ?kqyu'khy Vk¡ds
(Stiches) yxkus ds fy, fd;k tkrk gSSA ;g dSVxV okLro esa dSVjfiyj dh
vkgkjuky dks [khapdj lq[kkdj rS;kj dh tkrh gSA 'kY; fpfdRlk ds vfrfjDr
Vsful rFkk cSMfe.Vu jSdsV dh cqukbZ esa Hkh dSV xV dk iz;ksx fd;k tkrk gSA
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5-5 Hkkjr esa js'ke m|ksx (Sericulture Industry in
India)

Hkkjr esa ysÝkW; (Lefroy) us 1905&06 esa js'ke&dhV ikyu ,oa js'ke m|ksx dh
vk/kkjf'kyk j[kh ijUrq bldk lqfu;ksftr fodkl vizSy] 1949 esa js'ke cksMZ
(silk board) dh LFkkiuk ds ckn gks ldkA vkt Hkkjr es js'ke m|ksx ,d izeq[k
dqVhj m|ksx (Cottage Industry) gS ftlesa 7]00]000 ls Hkh vf/kd Ñ"kd
ifjokj dk;Z dj jgs gSaA vkt ns'k ds yxHkx 56 yk[k yksx js'ke m|ksx ij
vkfJr gSA ftlesa ls 47 yk[k yksx Ñ'kd gS rFkk 'ks'k jhyj (Reeler), cqudj
(Weaver) vkfn dk;ksZa esa layXu gSaA gkaykfd js'ke dhV ikyu ,d iwjd
O;olk; ekuk tkrk gS ijUrq rduhdh uohurk miyC/k gksus ds dkj.k bls xgu
iSekus ij viukdj Ik;kZIRk vkenuh vftZr dh tk ldrh gSA Ñ"kdksa ds fy, ;g
O;olk; lrr~ vkenuh dk ,d lk/ku gSA

Hkkjr fo'o esa js'ke mRikfnr djus okyk nwljk lcls cM+k ns'k gSA tgk¡
izfro"kZ yxHkx 16]500 fe- Vu js'ke mRikfnr gksrk gS tks fo'o ds dqy mRiknu
dk 18 izfr'kr gSA ;gk¡ ;g rF; fo'ks"k :Ik ls /;ku nsus ;skX; gS fd Hkkjr es
js'ke dh vko';drk orZeku mRiknu ls dgha T;knk gSA xr o"kZ Hkkjr us phu
ls yxHkx 9258 Vu js'ke vk;kr fd;k gS ftldk ewY; 6 vjc :Ik;s gSA vr%
ns'k esa dPps js'ke (Raw silk) ds mRiknu dks c<+kus dh fn'kk esa Ik;kZIr volj
gSaA blls dPps js'ke ds mRikndksa ,oa js'ke mRiknksa ds fu;kZrdksa ds fgrksa dh
j{kk gks ldsxhA

Hkkjr es js'ke dh lHkh pkjks fdLeksa] vFkkZr~ 'kgrwr (Mulberry)] Vlj
(Tassar)] ewxk (Muga)] rFkk ,jh (Eri) dk mRiknu fd;k tkrk gSA 'kgrwr
js'ke Hkkjr dh lcls lkekU; fdLe gSA ;gk¡ mRikfnr dqy js'ke dk 87 izfr'kr
js'ke 'kgrwr gksrk gSSA pw¡fd js'ke mRiknu es afo'o esa vxz.kh LFkku j[kus okys
ns'k phu esa mRiknu ;k rks fLFkj gS ;k fQj de gks jgk gS rFkk tkiku esa Hkh
js'ke mRiknu yxkrkj de gks jgk gSA vr% Hkkjr esa bl {ks= esa fu;kZr dh
vikj lEHkkouk,¡ gSaA

Hkkjr esa 'kgrwr js'ke dh iSnkokj gsrq vuqdwy tyok;q dh O;kidrk ds
dkj.k bldk mRiknu dukZVd] vkU/kz izns'k] rfeyukMq] if'pe caxky rFkk tEew
vkSj d'ehj esa izeq[k :Ik ls fd;k tk jgk gSA bu ik¡pksa jkT;ksa esa ns'k dPps
js'ke dh dqy iSnkokj dk 95 izfr'kr Hkkx mRikfnr gksrk gSA

orZeku fo'o ifjǹ'; eas Hkkjrh; js'ke m|ksx ds fy, vikj lEHkkouk,¡
fufgr gSA vkt vPNh xq.koÙkk okys js'ke dh yxkrkj c<+ jgh ek¡x dks iwjk
djus ds fy, f}izt js'ke (Bivoltine silk) ds vf/kd ls vf/kd mRiknu dh
vko';drk gS ftldk mRiknu ewY; de gksrk gSA bl rF; ij fopkj djrs gq,
Hkkjr ljdkj us tkiku dh vUrjkZ"Vªh; lgdkjh ,tsUlh (International Co-
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operative Agency) ds rduhdh lg;ksx ls ns'k esa f}izt js'ke mRiknu esa o`f)
djus gsrq gj lEHko iz;kl izkjEHk fd, gSaA

xSj 'kgrwr js'keh (Non mulberry silks) esa Vlj js'ke (Tassar silk) dk
vf/kdrj mRiknu tutkfr;ksa }kjk taxyh o{̀kksa ij js'ke dhVksa dks ikydj
fd;k tkrk gSA fo'o esa vf/kdre Vlj js'ke mRikfnr djus okys ns'kksa esa phu
ds Ik'pkr~ nwljk LFkku Hkkjr dk gSA pw¡fd Vlj js'ke dhV ikyu ckgjh o{̀kksa ij
fd;k tkrk gS tks cM+s {ks= esa QSys gq, gSa vr% blds mRiknu gsrq leqfpr
izlkj ;kstuk dh vko';drk gSA blds vfrfjDr vksd Vlj dhVksa] ,UFksfj;k
jkW;yh (Antherea royeli) ,oa ,UFksfj;k ifuZ;h (Antherea perniyi) ds lao/kZu
dks vPNh rjg ls viuk;k ugha tk ldk gS vr% blds LFkkiu esa Hkh ljdkjh
lg;ksx dh vko';drk gSA

,jh js'ke (Eri silk) dk vf/kdrj mRiknu ns'k ds iwohZ Hkkxksa esa fd;k
tkrk gSA bls vU; izdkj ds js'keksa] Åu] twV] Ñf=e js'kksa ds lkFk Hkh fefJr
fd;k tk ldrk gSA ijUrq blds mRiknu esa lcls cM+h ck/kk i.kZlewg] dh
mfpr ek=k dh de vkiwfrZ gS rFkk blds foi.ku gsrq mfpr lqfo/kk Hkh miyC/k
ugha gSA

lqugjk ewxk js'ke (Golden muga silk) mRikfnr djus okyk vdsyk
Hkkjr ns'k gSA bldk mRiknu vle] ess?kky;] rFkk uxkyS.M esa gksrk gSA vHkh
rd bldk foLrkj vkU/kz izns'k ,oa if'pe caxky rd gh gks ldk gSA bl js'ke
ds O;kolkf;d cht mRiknu dh vko';drk gSA

vkt fo'o cktkj dh ek¡x dks iwjk djus gsrq Hkkjr dks 1]20]000 ehfVªd
Vu js'ke dh vko';drk gSA orZeku esa js'ke m|ksx dh mRikndrk 9 izfr'kr
gh gSA teZuh Hkkjrh; js'ke dk lcls cM+k miHkksDrk gSA Hkkjr esa js'ke m|ksx
dk Hkfo"; mTToy gS rFkk blds vkSj vf/kd fodkl gsrq js'ke lao/kZu ds izR;sd
{ks= esa vkSj vf/kd rduhdh ,oa vkfFkZd 'kks/kksa dh vko';drk gSA

Hkkjr esa js'ke vuqlU/kku ,oa fodkl gsrq fofHkUu LFkkuksa ij vusd
vuqlU/kku dsUnz LFkkfir fd;s x;s gSa ftuesa ls eq[; laLFkkuksa ds uke
fuEufyf[kr gSa&

(i) dsUnzh; js'ke vuqlU/kku ,oa izf'k{k.k laLFkku] eSlwj (Central Sericulture
Research and Training Institute, Mysore)

(ii) dsUnzh; js'ke vuqlU/kku laLFkku] cjgkeiqj] vksfM'kk (Central
Sericulture Research and Training Institute, Berhampur, Odisha)

(iii) dsUnzh; Vlj vuqlU/kku ,oa izf'k{k.k laLFkku] jk¡ph] fcgkj (Central
Tassar Research and Training Institute, Bihar)

(iv) dsUnzh; js'ke rduhdh vuqlU/kku laLFkku] caxykSj (Central Silk
Technological Research Institute, Bangalore)
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viuh çxfr tk¡fp, (Check Your Progress)
1- fo'o esa js'ke dk lokZf/kd mRiknu gksrk gSA

¼v½ phu esa ¼c½ tkiku esa

¼d½ Hkkjr esa ¼M½ czEgns'k esaA

2- js'ke /kkxk fuEu izksVhu dk cuk gksrk gSA

¼v½ dSlhu ¼c½ ekbjhlhu

¼d½ Qkbczksbu ¼M½ mi;qZDr rhuksaA

3- js'ke dhV ds I;wik dks dgrs gSa&

¼v½ ØkblSfyl ¼c½ beSxks

¼d½ eSaxksV ¼M½ uk;MA

4- ,jh js'ke dhV [kkrk gS&

¼v½ 'kgrwr ¼c½ csj

¼d½ lky ¼M½ vj.MhA

5- lokZf/kd cM+k js'ke dhV gS&

¼v½ ,Vsdl ,Vyl ¼c½ fQykslsfe;k fjflukbZ

¼d½ ,UFksfj;k iksfQ;k ¼M½ ckWfEcDl eksjkbZA

6- fdlds dksdwu ls js'ke ds /kkxs dks yisVk ugha tk ldrk\

¼v½ ckWfEcDl eksjkbZ ¼c½ ,UFksfj;k isfQ;k

¼d½ fQykslsfe;k fjflukbZ ¼M½ mi;qZDr dksbZ ughaA

7- fuEufyf[kr ds laØe.k ls isczkbu jksx gksrk gS&

¼v½ C;wosfj;k csfl;kuk ¼c½ cksjhfy;k

¼d½ cSflyl Fkwfjuft;sfUll ¼M½ ukWlhek uksVsfcfylA

8- Hkkjrh; js'ke cksMZ dh LFkkiuk gqbZ&

¼v½ 1949 ¼c½ 1951

¼d½ 1953 ¼M½ 1955A

9- dksdwu ds vUnj mifLFkr I;wik dks ekjus dh izfØ;k dgykrh gS&

¼v½ lhMfyax (Seedling)

¼c½ fLVQfyax (Stiffling)

¼d½ fdfyax (Killing)

¼M½ I;wifyax (Pupling)A
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10- js'ke xzafUFk;k¡ fuEufyf[kr ds :ikUrj.k ls curh gS&

¼v½ ykj xzfUFk ¼c½ ysfc;u xzfUFk

¼d½ eS.Mhcqyj xzfUFk ¼M½ mi;qZDr esa ls dksbZ ughA

11- fdl js'ke dhV ds dks;s ls js'ke ds /kkxs dks [kksyk ugha tk ldrk\

¼v½ ckWfEcDl eksjkbZ ¼c½ ,UFksfj;k isfQ;k

¼d½ fQykslsfe;k fjflukbZ ¼M½ mi;qZDr lHkhA

12- ckWfEcDl eksjkbZ gS&

¼v½ Vlj js'ke dhV

¼c½ ,Vyl js'ke dhV

¼d½ ewxk js'ke dhV

¼M½ 'kgrwr js'ke dhVA

13- pfUnzdks'k dk mi;ksx fuEu mís'; ds fy, fd;k tkrk gS&

¼v½ v.Mfu{ksi.k

¼c½ dSVjfiyj ikyu

¼d½ dks;k fuekZ.k

¼M½ js'ke ds /kkxs dh jhy cukus esaA

5-6 e/kqeD[kh (Honey Bee)

oxhZdj.k (Classification)
 la?k (Phylum)– vkFkzksZihMk (Arthropoda)

 oxZ (Class)– bUlsDVk (Insecta)

 mi&oxZ (Sub-class)– VsjhxksVk (Pterygota)

 x.k (Order)– gkbZesukWIVsjk (Hymenoptera)

 dqy (Family)– ,fiMh (Apidae)

 oa'k (Genus)– ,fil (Apis)

 Species– Indica
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5-6-1 e/kqefD[k;ksa dh iztkfr;k¡ (Species of Honey Bees)

e/kqefD[k;ksa dh fuEufyf[kr pkj eq[; iztkfr;k¡ ik;h tkrh gS&

1- ,fil MkWjlsVk (Apis dorsata)

2- ,fil bf.Mdk (Apis indica)

3- ,fil ¶yksfj;k (Apis florea)

4- ,fil esyhQsjk (Apis mellifera)

1- ,fil MkWjlsVk (Apis dorsata)& bUgsa lkjax (Sarang) ;k igkM+h
e/kqeD[kh ;k pêkuh e/kqeD[kh (Rock bee) Hkh dgrs gSA ;s lcls cM+s vkdkj dh
e/kqefD[k;k¡ (Giant bee) gksrh gSa tks leqnz ry ls 1]200 ehVj Å¡pkbZ ls ysdj
eSnkuksa rd cgqr cM+s vkdkj ds NÙks cukrh gSaA ,d ehVj yEcs rFkk 70 lseh
apkSM+s fo'kky NÙkksa dks ;g pêkuksa vFkok Å¡ps isM+ksa dh MkYkksa ls yVdkrh
gSaA ,d&,d isM+ ij dbZ NÙks yVds gq, ik, tkrs gSaA ;s NÙkksa dk fuekZ.k Åij
ls uhps dh rjQ djrh gSaA NÙks ds Åijh fgLls esa 'kgn rFkk ijkx (Pollens)
lafapr djrh gSa] tcfd NÙks dk fupyk Hkkx jkuh] uj] ykoksZa ,oa v.Mksa ds
mi;ksx esa ykrh gSA ;s 'kgn Hkh cgqr vf/kd ek=k esa cukrh gSaA ,d&,d NRks
ls 50&100 fdxzk- 'kgn izkIr gksrk gSA buds Jfedksa (Workers) esa Qwyksa dk
jl pwlus dh vR;kf/kd {kerk gksrh gSA ,d Jfed ,d feuV esa 20 Qwyksa dk
jl pwl ldrh gSaA ;s efD[k;k¡ vR;kf/kd Øks/kh LoHkko dh gksrh gSa vkSj oÙn
izof̀Ùk (Swarming nature) dh gksrh gSA ;s vius nq'euksa dk ehyksa ihNk djds
vkØe.k djrh gSaA budk Mad (Sting) cM+k ,oa tgjhyk gksrk gSA oÙn izof̀Ùk
gksus ds dkj.k ;s 5&6 eghus ls vf/kd ,d LFkku ij ugha :drh vkSj dkQh nwj
rd LFkkukUrj.k djrh gSaA Øks/kh LoHkko] Hkze.k'khy ,oa oÙn izof̀Ùk ds dkj.k
bUgsa ikyuk lEHko ugha gSA

2- ,fil bf.Mdk (Apis indica)& bUgsa Hkkjrh; e/kqeD[kh (Indian bee)
Hkh dgrs gSaA bUgsa gh gekjs ns'k esa ikyk tkrk gSaaA ;s ,fil MkWjlsVk ds Bhd
foijhr LoHkko dh gksrh gSA ;s LoHkko ls 'kkUr gksrh gS rFkk o{̀kksa ds [kks[kyksa]
ruksa] pêkuksa] [kkyh lqulku bekjrksa vkfn va/ksjs LFkkuksa ij viUks NÙkks dk
fuekZ.k djrh gSA ;s ihf<+;ksa rd ,d gh LFkku ij jguk ilUn djrh gSaA ;s ,d
gh LFkku ij dbZ NÙkksa dk fuekZ.k djrh gSA NÙkks ds lHkh dks"k (Cells) leku
xgjkbZ ds gksrs gSaA NÙks ds Åijh Hkkx eas 'kgn rFkk ijkx ,df=r djrh gS]
tcfd NÙkks ds fupys Hkkx esa va.Mksa rFkk f'k'kqvksa dks j[krh gSaA izR;sd NÙks ls
izfro"kZ 2&3 fdxzk- 'kgn izkIr gksrk gSA ;s lkekU;r;k tc rd mdlkbZ u tk;s
euq"; ij vkØe.k ugha djrhaA Hkkjrh; e/kqeD[kh dh nks mitkfr;k¡ ik;h tkrh
gSa& eSnkuh rFkk igkM+hA igkM+h e/kqeD[kh vf/kd ek=k esa 'kgn ,d= djrh gS
vkSj cM+s vkdkj dh gksrh gSA ;s vf/kd Å¡pkbZ ij jguk ilUn djrh gSaA eSnkuh
rFkk igkM+h e/kqefD[k;ksa dh vusd ladj (Hybrid) tkfr;k¡ Hkh ik;h vkSj ikyh
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tkrh gSA Hkkjrh; e/kqefD[k;ksa esa 'kgn ywVus (Robbing) ,oa ywVdj Hkkxus
(Absconding) dh izof̀Ùk ik;h tkrh gSaA

3- ,fil esyhQsjk (Apis mellifera)& bls bVSfy;u ;k ;wjksfi;u
e/kqeD[kh ds uke ls tkuk tkrk gSA Hkkj esa bls Apis mellifera indica dgrs
gSaa ;g Hkkjrh; e/kqeD[kh ls dkQh lekurk j[krh gSA ;g vius NÙks lekukUrj
NÙks cukrh gSA ,d NÙks ls yxHkx vkSlru 50&200 fdxzk 'kgn izfro"kZ izkIr
gksrk gSA blds }kjk cgqr de ek=k esa 'kgn dk mRiknu gksrk gSA

4- ,fil ¶yksfj;k (Apis florae)& ;g lcls NksVs vkdkj dh e/kqeD[kh
gSA blds Jfed dh vkSlr yEckbZ 4&6 feeh gksrh gSA ;s Mad ekjus okyh
Hkze.k'khy LoHkko dh e/kqeD[kh gS tks 5&6 eghus ls vf/kd ,d LFkku ij ugha
#drhA ;s vius NÙks [kqys LFkkuksa] isM+ksa dh 'kk[kkvksa ;k >kfM+;k¡ esa cukrh gSA
NksVs vkdkj ds NÙks cukrh gS tks lk/kj.kr;k 15&45 lseh yEcs rFkk 15&30
lsaeh pkSM+s gksrs gSA ,d NÙks ls vkSlru 200&500 xzke 'kgn izkIr gksrk gSA vr%
vkfFkZd nf̀"V ls budk ikyuk ykHkizn ugha gksrkA blds vfrfjDr Hkze.k'khy
LoHkko gksus ds dkj.k Hkh bUgsa ikyuk lEHko ugha gSA

5-6-2 e/kqefD[k;ksa dk lkekftd laxBu (Social Organization
of Honey Bees)

e/kqeD[kh ,d lkekftd dhV gS] tks fuog ;k dkWyksuh cukdj jgrh gSA izR;sd
dkWyksuh (Colony) esa okrkoj.k ,oa LFkku ds vuqlkj 5]000 ls 50]000 rd
e/kqefD[k;k¡ gksrh gSAs budh dkWyksuh vR;Ur laxfBr ,oa lqO;ofLFkr gksrh gS
ftlesa Je foHkktu (Division of Labour) ns[kus dks feyrk gSA dkWyksuh esa
fofHkUu fØ;k&dykiksa ds fu"iknu gsrq rhu fofHkUu tkfr;k¡ ik;h tkrh gSaA ;s
tkfr;k¡ (Castes) gSa& uj e/kqefD[k;k¡ ;k MªksUl (Drones)] jkuh e/kqeD[kh ;k
Dohu (Queen) rFkk Jfed e/kqefD[k;k¡ ;k odZlZ (Workers)A

uj e/kqeD[kh (Drones)& uj e/kqefD[k;k¡ vfu"ksfpr v.Mksa ls
vfu'kspdtuu }kjk curh gSA ;s vkdkj esa jkuh e/kqeD[kh ls NksVh rFkk Jfedksa
ls cM+h gksrh gSA budk 'kjhj LFkwy] vis{kkÑr eksVk] mnj yEckbZ es NksVk ,oa
HkksFkjk (Blunt) gksrk gSA mnj dk jax xgjk dkyk pedhyk gksrk gSA buds
tuu vax (Reproductive organs) fodflr gksrs gSa ijUrq buesa Mad (Sting)
ugha gksrkA ;s Hkkstu ds fy, iw.kZ :Ik esa Jfedksa ij fuHkZj jgrh gSA ;s Hkkstu
Lo;a ,df=r ugha djrha oju~ Jfedksa ls ysdj [kkrh gSa vkSj 'kgn dh Hkh[k
ek¡xrh gSaaA budk dk;Z dsoy jkuh e/kqeD[kh ds lkFk eSFkqu (Copulation) djuk
gksrk gSA vDlj ;s eSFkqu lekIr gksrs gh ej tkrh gSA Hkkstu dh deh gksus ij
Jfed e/kqefD[k;k¡ bUgsa NÙks ls Hkxk nsrh gSA ftlls ;s Hkw[k ds dkj.k ej tkrh
gSA ,d dkWyksuh esa uj e/kqefD[k;ksa dh la[;k ,d ntZu ls ysdj 300 rd gks
ldrh gSA
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EGGLARVAPUPA

fp= Ø- 5-8% Different castes and life history of honey bee

jkuh e/kqeD[kh (Queen)& ;g iw.kZ fodflr tuu{ke (Fertilize) eknk
gksrh gSA LkkekU;r;k ,d dkWyksuh esa ,d gh jkuh e/kqeD[kh ik;h tkrh gSA ;g
15&20 feeh yEch vkdkj esa lcls cM+h e/kqeD[kh gksrh gS ftldk mnj yEck]
uqdhyk Qwyk gqvk gksrk gSA iSj rFkk ia[k NksVs gksrs gSa aA ;g u rks ijkx ,df=r
djrh gS vkSj u gh ekse vFkok 'kgn mRikfnr djrh gSA bldk dk;Z dsoy
v.Ms nsuk gksrk gSA v.Ms nsus ds fy, blesa Mad lfgr v.Mfu{ksid (Sting cum
ovipositor) ik;k tkrk gSA jkuh eD[kh dk thou dky 2 ls 5 o"kZ dk gksrk gSA
rFkk ;g thou esa dsoy ,d ckj eSFkqu djrh gS tks eSFkqu mM+ku (Nuptial
flight) ds nkSjku gksrk gSA eSFkqu mM+ku ds le; cgqr ls uj eknk dk ihNk
djrs gSa ijUrq buesa ls dsoy ,d gh uj eSFkqu djrk gSA

eSFkqu fØ;k esa 15 ls 20 feuV dk le; yxrk gSA eSFkqu ds le; ;g
viuh 'kqØxzkfgdk (Spermatheca) esa yxHkx nks djksM+ 'kqØk.kqvksa
(Spermatozoa) dk lap; dj ysrh gSa tks yxHkx 3 o"kZ rd thfor cus jgrs
gSaA eSFkqu ds Ik'pkr~ ;g viuh dkWyksuh esa okil ykSV vkrh gS rRi'pkr~
vkthou v.Ms nsus dk dk;Z djrh gSA jkuh e/kqeD[kh viuh bPNkuqlkj ,oa
vko';drkuqlkj nks izdkj ds v.Ms nsrh gS& fu"ksfpr (Fertilized) rFkk
vfu"ksfpr (Unfertilized)A fu"ksfpr v.Mksa ls jkuh e/kqefD[k;k¡ rFkk Jfed
e/kqefD[k;k¡ curh gSa] tcfd vfu"ksfpr v.Mksa ls uj e/kqefD[k;k¡ mRiUu gksrh
gSaA ,d jkuh eD[kh 200 ls 3]000 v.Ms izfrfnu rFkk yxHkx 15 yk[k v.Ms
vius lEiw.kZ thou dky esa nsrh gSA Jfedksa }kjk jkuh dks jkW;y tSyh (Royal
jelly) f[kyk;h tkrh gSaa A tc jkuh e/kqeD[kh dh v.Ms nsus dh {kerk de gks
tkrh gS rc Jfed e/kqefD[k;k¡ bls ;k rks ekj nsrh gSa vFkok dkWyksuh ls Hkxk
nsrh gSA rFkk fodflr gks jgs ykoksZa dks jkW;y tsyh f[kykdj u;h jkuh
e/kqeD[kh cuk ysrh gSa a

Jfed e/kqefD[k;k¡ (Workers)& ;s okLro esa ck¡> eknk,¡ (Sterile
female) gksrh gSa tks fu"ksfpr v.Ms ls fodflr gksrh gSa a ;s vkdkj esa lcls NksVh
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gksrh gSa ijUrq la[;k esa lcls vf/kd gksrh gSA dkWyksuh esa budh la[;k yxHkx
90 izfr'kr gksrh gSA buds tuukax vfodflr gksrs gSa vr% ;s v.Msa ugha nsrhA
bUgsa 'kgn fefJr ijkx Hkkstu ds fy, fn;k tkrk gSaA budk thou dky 6
lIrkg dk gksrk gSA vius lEiw.kZ thou dky esa ;s dkWyksuh dh O;oLFkk ls
lEcfU/kr dk;Z djrh gS( tSls& NÙkk cukuk] ijkx o edjUn (Nectar) ,df=r
djuk] v.Mksa] cPpksa rFkk jkuh dh ns[kHkky djuk] NÙks dks okrkuqdwfyr cuk,
j[kuk] ejEer ,oa lQkbZ djuk rFkk dkWyksuh dh lqj{kk djukA buds flj esa
xzluh; xzfUFk;k,¡ (Pharyngeal glands) ik;h tkrh gSa ftuls lzkfor nzo dks
'kgn esa feykdj jkuh ds Hkkstu ds fy, jkW;y tsyh (Royal jelly) cukrh gSaA
budk v.Mfu{ksid (Ovipositor) Mad (Sting) esa #ikUrfjr gks tkrk gS
ftlls ;s dkWyksuh dh lqj{kk djrh gSA buds mnj dh fupyh lrg ij ekse
xzfUFk;k¡ gksrh gSa ftlls fudys ekse dh lgk;rk ls ;s NÙks dk fuekZ.k djrh gSaA
izR;sd Jfed eD[kh vius 6 lIrkg ds thou dky esa izFke rhu lIrkg NÙks ds
vUnj dk dk;Z djrh gS rFkk vkf[kjh rhu lIrkg NÙks ds ckgj dk dk;Z djrh
gSA

thou o`Ùk (Life History)& eSFkqu ;k dken mM+ku (Nuptial flight) ds
nkSjku ok;q esa gh eknk eD[kh uj eD[kh ls 'kqØk.kqvksa dks ysdj viuh
'kqØxzkfgdk (Spermatheca) esa lafaapr dj ysrh gSa vkSj dkWyksuh esa okil vkdj
v.Ms nsrh gSa a NÙks esa lkekU;r;k rhu izdkj ds tuu d{k (Brood cells) gksrs
gSA lcls NksVs vkdkj ds Jfed d{k (Worker cell)] e/;e vkdkj ds uj d{k
(Drone cells) rFkk lcls cM+s vkdkj dk jkuh d{k (Queen cell)A jkuh
e/kqeD[kh nks izdkj ds v.Ms nsrh gSA fu"ksfpr] ftlesa 32 xq.klw=
(Chromosomes) gksrs gSa ftuls jkuh rFkk Jfed e/kqefD[k;k¡ fodflr gksrh gSa
rFkk vfu"ksfpr ftlesa 16 xq.klw= gksrs gSa] tks vfu"ksdtuu
(Parthenogenesis) }kjk fodflr gksdj uj e/kqeD[kh cukrs gSaA v.Ms yEcs]
csyukdkj rFkk gYds ihys jax ds gksrs gSA jkuh NÙks ds izR;sd tuu d{k esa
dsoy ,d v.Mk nsrh gSa tks d{k ds ,d rjQ dh nhokj ls fpidk jgrk gSA
rhu fnu esa v.Mksn~Hksnu (Hatching) }kjk v.Ms ls ykokZ (Larva) ckgj vk
tkrk gSA

lHkh izdkj ds v.Mksa ls fudyusokys ykoksZa dks Jfedksa }kjk izFke rhu
fnu jkW;y tsyh (Royal jelly) f[kyk;h tkrh gSA jkW;y tsyh f'k'kq (Young)
Jfedksa dh ik'oZ xzluh; xzfUFk;ksa (Pharyngeal gland) ls lzkfor gksus okyk
iryh tsyh dh rjg dk lQsn lzko.k gksrk gsSA jkW;y tsyh esa 45-15 izfr'kr
izksVhu] 33-55 izfr'kr olk] 20-29 izfr'kr 'kdZjk,¡ eq[;r;k Xywdkst rFkk
ysO;wykst (Glucose and Levulose)] 2&3 izfr'kr [kfut inkFkZ] foVkfeUl
¼foVkfeu ^ch* lewg ds lHkh foVkfeu½ vkfn ik, tkrs gSaA jkW;y tsyh vR;f/kd
xq.kdkjh Hkkstu gSA izFke rhu fnu rd lHkh ykoksZa dks jkW;y tsyh f[kykus ds
ckn ftu ykoksZ dks jkuh e/kqeD[kh esa cnyuk gS mUgsa rks vxys 5 fnuksa rd
jkW;y tsyh f[kykuk tkjh j[kk tkrk gSa ijUrq ftu ykoksZa ls uj vFkok Jfed
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cuus gSa mUgsa ijkx fefJr fu;fU=r Hkkstu 6&7 fnukas rd f[kyk;k tkrk gSA
blds ckn jkuh d{k dks vkBosa fnu] Jfed d{k dks ukSosa fnu rFkk uj d{k dks
nlosa fnu Jfedksa }kjk cUn dj fn;k tkrk gSA uj d{k dh lhy Åij dh
rjQ mBh jgrh gS tcfd vU; d{kksa dh lhy piVh gksrh gSA lhycUn d{kksa ds
vUnj ykokZ I;wik esa cny tkrs gSaa djhc nks lIrkg dh I;wik voLFkk ds mijkUr
fuxZeu (Emergence) gksrk gS vkSj f'k'kq e/kqefD[k;k¡ ckgj vk tkrh gSaA bl
izdkj e/kqefD[k;k¡ esa iw.kZ dk;kUrj.k (Complete metamorphosis) gksrk gSA

o`Unu ;k izokl (Swarming)& fdlh dkWyksuh esa tc e/kqefD[k;ksa dh
la[;k cgqr vf/kd (Overcrowding) gks tkrh gS rc jkuh e/kqeD[kh dqN uj
rFkk Jfed e/kqefD[k;ksa dks lkFk ysdj mM+ tkrh gSa vkSj fdlh vU; LFkku ij
u;k NÙkk cukdj jgus yxrh gSaa bl izof̀Ùk dks oÙnu ;k izokl (Swarming)
dgrs gSaA oÙnu izk;% olUr _rq ds vUr esa ;k xzh"e _rq ds izkjEHk eas rc
gksrk gS tc vf/kd ek=k esa Hkkstu miyC/k gksA blds lkFk gh ;g fØ;k
vf/kdrj izkr%dky ds le; lEiUu gksrh gSA jkuh e/kqeD[kh ds NÙks dks NksM+rs
gh Jfed efD[k;k¡ fodkl'khy ykoksaZ dks jkW;y tsyh f[kykuk izkjEHk dj nsrh gSa
ftlls ;s jkuh e/kqefD[k;ksa es ifjofrZr gks tkrh gSA izFke jkuh ds fuxZeu ds
lkFkgh ;g d{kksa esa cUn “ks"k fodkl'khy jkuh efD[k;ksa dks ekj dj viuk
opZLo dk;e dj ysrh gSA 'kh?kz gh ;g ubZ jkuh uj e/kqefD[k;ksa ds lkFk eSFkqu
gsrq dken mM+ku (Nuptial flight) ij fudy tkrh gSA

foLFkkiu (Supercedure)& tc dkWyksuh esa jkuh dh v.Ms nsus dh
{kerk de gks tkrh gS ;k jkuh dh vpkud èR;q gks tkrh gS rc bl jkuh dk
LFkku ,d uotkr rFkk 'kfDr'kkyh jkuh ys ysrh gSA bl izfØ;k dks foLFkkiu
dgrs gSA

iziyk;u (Absconding)& izfrdwy ifjfLFkfr;ksa esa e/kqeD[kh dh lEiw.kZ
dkWyksuh dk ,d LFkku ls nwljs LFkku ij pys tkus dks iziyk;u dgrs gSA NÙks
dks NksM+us ls iwoZ v.Ms nsuk cUn gks tkrk gS vkSj lafpr fd;k x;k 'kgn pwl
fy;k tkrk gSA

okrkuqdwyu (Airconditioning)& 'khr _rq esa tc dkWyksuh dk rki
de gks tkrk gS rc B.M ls cpus ds fy, Jfed e/kqefD[k;k¡ NÙks ij
l/ku :Ik ls ,df=r gks tkrh gSa vkSj Vk¡xksa dks vkil esa jxM+rh gSa ftlls xehZ
mRiUu gks tkrh gS vkSj NÙks dk rkiØe c<+ tkrk gSA blh izdkj xehZ ds fnuksa
esa tc dkWyksuh dk rkiØe c<+ tkrk gS rc Jfed efD[k;k¡ ty ykdj
NÙks ij fNM+d nsrh gSa vkSj l?kurk ls vius ia[kksa esa dEiu mRiUu djds ty
dks okf"ir djrh gSa ftlls NÙks dk rki de gks tkrk gSA bl izdkj
okrkuqdwyu }kjk e/kqefD[k;k¡ NÙks ds rkiØe dks fu;fU=r djrh gSaA

ywVuk (Robbing)& tc dkWyksuh ds vkl&ikl ds {ks= esa Hkkstu dh
deh gks tkrh gS ml le; ,d NÙks dh e/kqefD[k;k¡ nwljs NÙks ls tcjnLrh
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'kgn Nhudj vFkok ywVdj ys tkrh gSA bl izdkj ds O;ogkj (Behaviour)
dks ywVuk dgrs gSaA

NÙkk (Hive)& NÙkk e/kqefD[k;ksa dh f'kYidkfjrk ;k okLrqdkfjrk
(Architecture) dk mRÑ"V uewuk gSA NÙks dk fuekZ.k Jfed e/kqefD[k;k¡ vius
mnj ds v/kj ry ij fLFkr ekse xzfUFk;ksa ls lzkfor ekse (Wax) ls djrh gSaA
Jfed e/kqefD[k;k¡ bl ekse dks Vk¡xksa ls [kqjpdj rFkk flj esa fLFkr 'kh"kZ
xzfUFk;ksa (Cephalic glands) ds lzko ds lkFk feykdj iryk djds vius
eSf.Mfcy (Mandible) dh lgk;rk ls NÙks ds d{kksa (Cells) dk fuekZ.k djrh
gSaaA ekse dh iiM+h dks mnj dh LVjuy IysVksa (Sternal plates) es [kqjpus ds
fy, efD[k;ksa ds e/; iSj dh Vhfc;k (Tibia) ij vUnj dh rjQ ,d dk¡Vk
(Spine) ik;k tkrk gSA d{k "kVHkqtkdkj (Hexagonal) vkÑfr ds cuk, tkrs
gSaA NÙks es nk;h rFkk ck;ha nksuksa rjQ "kVHkqtkdkj d{k Åij ls uhps lekukUrj
Øe esa O;ofLFkr jgrs gSaA NÙks ds Åij Hkkx ds d{kksa esa 'kgn rFkk mlls uhps
ds d{kksa esa ijkx (Pollens) ,df=r fd;k tkrk gSA blds uhps ds d{kksa dks
tuu d{k dgrs gSa D;ksafd buesa v.Mksa rFkk ykoksZa dk ikyu fd;k tkrk gSA ;s
tuu d{k uj] jkuh rFkk Jfedksa ds fy, vyx&vyx vkdkj ds gksrs gSaA
Jfedksa ds d{k vkdkj esa lcls NksVs ijUrq la[;k esa lcls vf/kd gksrs gSaaA uj
efD[k;k¡ ds d{k vis{kkÑr cM+s ,oa xgjs gksrs gSaA cUn gksus ij blds <Ddu
(Cap) chp esa mHkjs gq, jgrs gSaA rFkk buds e/; esa izk;% ,d fNnz cuk jgrk
gSA jkuh eD[kh ds d{k lcls cM+s vkdkj ds] vf/kd xgjs] vfu;fer] ew¡xQyh
dh vkÑfr ds cuk, tkrs gSaA izR;sd d{k dh xgjkbZ yxHkx ,d lseh gksrh gSA
jkuh ds vfrfjDr lHkh izkS<+ NÙks ds Åij jsaxrs gSa D;ksafd d{kkas esa muds jgus ds
fy, dksbZ LFkku ugha gksrk gSaA

TERGUME

STERNUM

WAX GLAND

THORAX

fp= Ø- 5-9% Location of wax glands

HONEY CELLS

POLLEN CELLS

BROOD CELLS

DRONE CELLS

QUEEN CELL

fp= Ø- 5-10% A Bee hive showing different types of cells
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izksikfyl rFkk cke (Propolis and Balm)& izksiksfyl ,d fpifpik
(Resinous) inkFkZ gksrk gSA tks Jfedksa }kjk ikS/kksa dh dfy;ksa (Buds)
ls ,df=r fd;k tkrk gSA bldk mi;ksx Jfed e/kqefD[k;k¡ NÙks dh njkjsa cUn
djus rFkk NÙks dh ejEer djus esa djrh gSaA d{kksa dh vkUrfjd lrg dks
fpduk ,oa ikWfy'k djus ds fy, Hkh ,d fo'ks"k izdkj ds izksiksfyl dk iz;ksx
fd;k tkrk gSa ftls cke (Balm) dgrs gSaA

ijkx lap;u (Pollen Collection)& e/kqefD[k;k¡ Qwyksa ls ijkx dk
lap;u vius iSjksa dh lgk;rk ls djrh gSa ftlds fy, buds iSjksa esa
okafNr :ikUrj.k (modification) ik;k tkrk gSA izR;sd iSj dksDlk (Coxa),
Vªksds.Vj (Trochanter), Qhej (Femur), Vhfc;k (Tibia), ik¡p VklksZfe;lZ ls
cuk VklZl (Tarsus) rFkk izhVklZl (Pretarsus) dk cuk gksrk gSA izhVklZl
ij ,d tksM+h u[kj (Claws) ik, tkrs gSaA

i'p iSj (Hind leg) dh Vhfc;k (Tibia) rFkk cslhVklZl (Basitarsus)
piVh gksrh gSA piVh Vhfc;k dh ckgjh lrg ij ,d ukyh (Groove) ik;h
tkrh gS tks dk¡Vksa ls <dh jgrh gSa bls ijkx Vksdjh (Pollen basket) dgrs gSA
Vhfc;k ds vfUre Hkkx ds fdukjs&fdukjs etcwr dk¡Vksa dh ,d drkj ik;h
tkrh gSa ftls jsd (Rake) dgrs gSaA piVh cslhVklZl dh vUn#uh lrg ij
dk¡Vksa dh drkjsa ik;h tkrh gSa tks ijkx ,d= djus esa lgk;rk djrh gSaA bUgsa
ijkx da?kk (Pollen comb) dgrs gSaA cslhVklZl ds vxy fljs ij ,d mHkkj
fudyk jgrk gS ftls ijkx izsl (Pollen press) dgrs gSaA cslhVklZl ij fLFkr
ijkx da?kk (Pollen comb) Qwy ls ijkx d.kksa dks czq'k dh rjg ,d= djrk
gSA ,d rjQ ds ijkx da?ks ls nwljs rjQ ds Ik'p iSj dh jsd ijkx d.kksa dks
vyx dj ysrh gSa vkSj fQj ijkx izsl dh (Pollen press) lgk;rk ls ;s ijkx
d.k ijkx Vksdjh (Pollen basket) esa LFkkukUrfjr dj fn, tkrs gSaA dkWyksuh esa
vkdj ijkx Vksdjh ds ijkx d.k e/; iSj dh lgk;rk ls fudkydj ijkx d{k
esa Hkj fn, tkrs gSA

e/kqeD[kh ds vxz iSj dh esVkVklZl ij ,d [kk¡p (Notch) ik;h tkrh gSA
ftlds fdukjs&fdukjs dk¡Vs dh rjg ds cky ik, tkrs gSa aA Vhfc;k dh vfUre
fljs ls fudyk ,d piVk izo/kZ ftls Qhcqyk (Fibula) dgrs gSa] esVkVklZl dh
[kk¡p ds Åij fQV gks tkrk gSA bl izdkj ls ,d NYys :ih (Ring) jpuk
cu tkrh gSA bl NYys :ih jpuk dks izlk/ku vax (Toilet organ) dgrs
gSaA ;g izlk/ku vax ,f.Vuk (Antenna) rFkk eq[kkaxksa ij fpids ijkx d.kksa dks
NqM+kus ds dke es yk;k tkrk gSA
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SPINE

INNER SIDE OUTER SIDE
HIND LEG (A PORTION) SHOWING POLLEN

COLLECTING APPARATUSMIDDLE LEGFORE LEG SHOWING
TOILET ORGAN

PRETARSUS
CLAW

BASITARSU

TIBIA

FEMUR

COXA
TROCHANTER

FIBULA

NOTCH

POLLEN COMB
BASITARSUS
POLLEN PRESS

RAKE

POLLEN
BASKET

TIBIA

FEMUR

fp= Ø- 5-11% Legs of honey bee

5-7 e/kqeD[kh ds mRikn (Products of Honey Bee)

e/kqefD[k;k¡ 'kgn rFkk ekse dk mRiknu djrh gSaa&

1- 'kgn ;k e/kq (Honey)& Jfed e/kqefD[k;k¡ Qwyksa dh edjUn
xzfUFk;ksa (Nectar glands or Nectaries) }kjk lzkfor edjUn (Nectar) ls 'kgn
dk fuekZ.k djrh gSA ;s e/kqefD[k;k¡ vius dkVus vkSj pwlus okys eq[kkaxksa
(Biting and sucking mouth parts) ds 'kq.M (Proboscis) }kjk Qwyksa ls edjUn
pwldj vius vUuiqV esa ,df=r djrh gSaA vUuiqV (Corp) esa ykj xzfUFk;ksa ls
ykj vkdj edjUn esa fey tkrh gSA ykj esa mifLFkr ,UtkbEl edjUn ds
lkFk jklk;fud fØ;k djds edjUn dks 'kgn esa cny nsrs gSaA okLro esa
edjUn esa mifLFkr lqØkst (Sucrose) 'kdZjk bUoVsZt (Invertase) ,Utkbe }kjk
MsDLVªkst ;k Xywdkst (Dextrose of glucose) rFkk ysO;wykst ;k ÝDVkst
(Levulose or fructose) esa ifjofrZr dj nh tkrh gSA blds lkFk gh blesa ls
ty dh ek=k de gks tkrh gSA e/kqefD[k;k¡ bl 'kgn dks NÙks esa mxy
(Regurgitate) nsrh gSa fQj Jfed ia[kksa ls gok djds ty dk ok"ihdj.k djds
'kgn dks xk<+k dj nsrh gSaaA blds Ik'pkr~ d{k dks eksd ds <Ddu ls cUn dj
nsrh gSA xk<+k fd;k x;k 'kgn gh ifjiDo 'kgn gksrk gSA

'kgn ehBs Lokn okyk ,d xk<+k rjy (Viscuos fluid) inkFkZ gS tks
jaxghu vFkok xgjs cknkeh jax dk gksrk gSA bldh lqxU/k fofHkUu Qwyksa ls ,d=
fd, x, edjUn ds vuqlkj fHkUu fHkUu gksrh gSA 'kgn dk jklk;fud la?kVu
(Chemical constitution) fuEu izdkj ls gksrk gS&

la?kVd (Constituents) izfr'kr

ty 17

ÝDVkst ¼ysO;wykst½ 38

Xyqdkst 32
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lwØkst 1-3

vU; 'kdZjk,¡ ¼ekYVkst] jSQhukst vkfn½ 9

lHkh vEy 0-57

,s'k 0-17

ukbVªkstu 0-64

vU; ¼,UtkbEl] foVkfeUl] jax] Yko.k vkfn½ 2-92

'kgn esa yxHkx 1 izfr'kr [kfut yo.k rFkk lw{e rRo ik, tkrs gSa
ftuesa dSfY'k;e] lksfM;e] iksVSf'k;e] eSXuhf'k;e] lYQj] QkWLQksjl] ykSg]
vk;ksMhu] dkWij] flfydu izeq[k gSA foVkfeuksa esa izk;% lHkh foVkfeu ^ch* lewg
(Vitamin B Complex) rFkk foVkfeu ^lh* (Vitamin C) izeq[k :Ik ls ik,
tkrs gSa aA

,d fdyksxzke 'kgn esa yxHkx 3]500 dSyksjh ÅtkZ izkIr gksrh gS tks vU;
[kk| inkFkksZa dh rqyuk esa cgqr vf/kd gSA

e/kqeD[kh ,d pDdj esa yxHkx 1 ls 3 fdeh dh nwjh r; djrh gSa vkSj
yxHkx 400 xzke edjUn ,df=r djus ds fy, bls yxHkx 40]000 ls 80]000
pDdj yxkus iM+rs gSa tks iF̀oh ds nks pDdj yxkus ds cjkcj gSA

df.kdk;u (Granulation)& yEcs le; rd 'kgn dks lafpr djus ij
bldk df.kdk;u gks tkrk gSA ;g 'kq) 'kgn dk ,d izkekf.kd y{k.k gSA ;s
df.kdk,¡ Xywdkst ds ty ls fey tkus ds dkj.k curh gSA ysO;wykst ty esa
de ?kqyu'khy gksrk gSa vr% ;g Åij cuk jgrk gSA

fd.ou (Fermentation)& df.kdk;u ds ckn 'kgn dk fd.ou gks
tkrk gSA ;g fd.ou ok;q] ijkx rFkk feêh esa mifLFkr ;hLV (Yeasts) }kjk
'kdZjkvksa ij fØ;k djus ds dkj.k gksrk gSA

'kgn ds mi;ksx (Uses of Honey)& 'kgn vR;kf/kd ikSf"Vd inkFkZ gSA
blesa mifLFkr Xywdkst rFkk ÝDVkst dkcksZgkbMªsV euq"; ds fy, ÅtkZ ds
loksZÙke lzksr gSaA ekuo jDr esa ik, tkus okys vf/kdrj [kfut rRo 'kgn esa Hkh
ik, tkrs gSaA blds vfrfjDr foVkfeu ^ch* lewg ds vf/kdrj foVkfeu rFkk
dqN vU; foVkfeu Hkh 'kgn esa ik, tkrs gSaA cPpksa ,oa cqtqxksZ a ds fy, ;g ,d
izkÑfrd ikSf"Vd VkWfud dk dk;Z djrk gSA

'kgn cSDVhfj;kjks/kh (Antibacterial) Hkh gksrk gSA vesfjdh oSKkfudksa }kjk
fd, x, iz;ksxksa ls ;g fu"d"kZ fudyk gS fd VkbQkWbM (Typhoid), fueksfu;k
(Pneumonia)] isfp'k (Dysentery) rFkk vU; chekfj;ksa ls lEcfU/kr thok.kq
'kq) 'kgj esa 'kh?kz gh ej tkrs gSa vr% ;g ,d vPNs izfrtSfod (Antibiotic)
dk dk;Z djrk gSA bldk mi;ksx nokbZ cukus esa Hkh fd;k tk jgk gSA
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'kjhj ij pksV yxus ;k ty tkus ij 'kgn dks jksxk.kqjks/kd (Antiseptic)
rFkk izfrtSfod (Antibiotic) eyge ds :Ik esa iz;ksx fd;k tkrk gsA csfdax
(Baking) rFkk feBkbZ m|ksx (Confectionary) esa bldk iz;ksx fd;k tkrk gSA
Ropk dks lqUnj ,oa dksey cuk;s j[kUks ds fy, Hkh ;g iz;qDr gksrk gSA

2- e/kqeD[kh ekse (Bee Wax)& e/kqefD[k;ksa ds mnj esa v/kj ry ij
fLFkr ekse xzfUFk;ksa ls ekse lzkfor gksrk gSA ;g gYds ihys jax dk gksrk gSA
bldk fof'k"V ?kuRo (Specific gravity) 0-955&0-975 xyukad (Melting point)
62&65 C] vkn<̀+ukad (Setting point) 61&62 C] vEyh; eku (Acid value)
15&19 rFkk bZLVj eku (Easter Value) 70&80 gksrh gSA e/kqeD[kh ekse dk
jklk;fud la?kVu vxzfyf[kr gksrk gS &

jklk;fud la?kVd izfr'kr ¼yxHkx½

olh; rFkk ekseh vEyksa ds ,Ydkby bZLVj 73-0

olh; vEyksa ds dksysLVksjkby bZLVj 1-0

ySDVksUl 0-5

LorU= ekseh vEy 13-0

gkbMªksdkcZUl 12-0

ueh 1-0

,fil esyhQsjk (Apis mellifera)& dk ekse lcls vPNk gksrk gSA Hkkjr
es yxHkx 70&80 izfr'kr ekse ,sfil MkWlsZVk (Apis dorsata) ls mRikfnr gskrk
gSA ,- MkWlsZVk rFkk ,- bf.Mdk }kjk mRikfnr ekse dk vEyh; eku de rFkk
bZLVj eku vf/kd gksrk gSA

e/kqeD[kh ekse dk mi;ksx (Use of Bee Wax)& lEiw.kZ fo'o esa dqy
mRikfnr e/kqeD[kh ekse ds yxHkx 70 izfr'kr Hkkx dk mi;ksx izlk/ku lkexzh
(Cosmetics) cukus esa fd;k tkrk gSA blds vfrfjDr vkS"k/kh;
(Pharmaceutical) m|ksx esa ;g eyge (Ointment) cukus rFkk xksfy;ksa ds
vkoj.k (Coating of pills) cukus ds dke es vkrk gSA ?kjsyw eksecÙkh] fofHkUu
izdkj dh] ikWfy'k (Polish) tyjks/kh ,oa dkcZu isij] L;kgh] is.V (Paint)]
fctyh dk lkeku cukus esa Hkh e/kqeD[kh ekse Ikz;qDr gksrk gSA

3- e/kqeD[kh fo"k (Bee Venom)& jkuh rFkk Jfed e/kqefD[k;ksa dh
Mad xzafUFk (Sting gland) ;k fo"k xzfUFk (Poison gland) esa fo"k curk gS
ftlsa ;s Mad (Poison sting) dh lgk;rk ls nq'eu ds 'kjhj esa igq¡pk dj lqj{kk
dk dk;Z djrh gSA e/kqeD[kh ds fo"k dks gksE;ksiSFkh] ,yksiSFkh rFkk izkÑfrd
mipkj i)fr;ksa esa iz;ksx fd;k tkrk gS rFkk bl fn'kk esa dbZ LFkkuksa ij
fofHkUu izdkj ds ijh{k.k Hkh fd, tk jgs gSaA
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5-8 e/kqeD[kh ikyu (Bee Keeping)

e/kqeD[kh ikyu dh fuEufyf[kr nks fof/k;k¡ gSa&

1- iqjkru ;k ns'kh fof/k (Primitive or Indigenous Method)

2- vk/kqfud fof/k (Modern Method)

1- iqjkru ;k ns'kh fof/k (Primitive or Indigenous Method)

igys e/kqefD[k;ksa dks ikyus gsrq vusd izdkj ds lk/kuksa dk iz;ksx fd;k
tkrk Fkk ijUrq ;s lk/ku fdlh oSKkfud vk/kkj ij ugha rS;kj fd, tkrs FksA
blds vfrfjDr e/kqeD[kh ikyu esa Hkh vfu'p; (Uncertainty) dh fLFkfr cuh
jgrh FkhA D;ksfad ;g fuf'pr ugha jgrk Fkk fd miyC/k djk, x, lk/ku esa
e/kqefD[k;k¡ jgsa ;k u jgsa vkSj ;fn jgsa Hkh rks mlesa cuh jgasA

e/kqefD[k;k¡ ;k rks fdlh nhokj vFkok isM+ ds [kks[kyksa esa NÙks cukrh
gSa ;k NÙkk fufeZr djus gsrq dksbZ Vksdjh] cDlk ;k vU; mi;qDr [kks[kyk LFkku
miyC/k djk;k tkrk gSA izFke izdkj ds NÙks dks fLFkj NÙkk (Fixed hive) dgrs
gSaA ftlesa e/kqefD[k;ksa ds vkokxeu ds fy, ,d gh fNnz gksrk gSA f+}rh; izdkj
ds NÙks dks py NÙkk (Movable hive) dgrs gSa ftlisa e/kqefD[k;ksa ds
vkxe ,oa fuxZe gsrq vyx&vyx O;oLFkk cuk;h tkrh gSaA

ns'kh fof/k esa NÙks ls 'kgn fudkyus dh fof/k Hkh vR;ar nwf"kr gksrh FkhA
bl fof/k esa igys NÙks ds ikl fdlh tyrh gqbZ oLrq dks ys tkrs gS ftlls
dqN efD[k;k¡ ej tkrh gSa vkSj 'ks"k Hkkx tkrh gSA blds vfrfjDr NÙks ds uhps
/kqvk¡ (Smoke) djds Hkh e/kqefD[k;ksa dks Hkxk fn;k tkrk gSA NÙks ls e/kqefD[k;ksa
dks Hkxkus ds ckn mls fudky ysrs gSaA vc NÙks dks dldj fupksM+k (Squeeze)
tkrk gS ftlls 'kgn fudy vkrk gSA bl izdkj ls 'kgn fudkyus ds dbZ
uqdlku gksrs gSaaA ,d rks 'kgn nwf"kr gks tkrk gSA nwljs e/kqefD[k;ksa ds v.Ms
rFkk ykokZ Hkh u"V gks tkrs gSa a rhljs e/kqefD[k;ksa dks fQj ls NÙkk cukuk iM+rk
gS ftlesa vfrfjDr Åtk yxkus ds dkj.k 'kgn dk mRiknu Hkh de gks tkrk
gSA

2- vk/kqfud fof/k (Modern Method)

vk/kqfud fof/k ls e/keqD[kh ikyu esa lokZf/kd egRo e/kqeD[kh x̀g (Bee
hive) dks fn;k tkrk gSA 1851 esa ySaXLVªkWFk (Langstroth) us ;g [kkst dh fd
e/kqefD[k;k¡ nks e/kqdks'kksa (Combs) ds e/; 0-62&0-96 lseh dh txg NksM+rh
gSA bl fjDr txg dks ekSukUrj (Bee space) dgrs gSA nks e/kqdks'kks ds e/;
dk ;g ekSukUrj bruk vf/kd ugha gksrk fd blesa e/kqefD[k;k¡ u;k e/kqdks'k
(Comb) fufeZr dj ldsa ijUrq ;g txg buds vkokxeu ds fy, Ik;kZIr gksrh
gSA ;g Hkh ns[kk x;k gS fd ;fn ekSukUrj 0-50 lseh ls de gks rks e/kqefD[k;k¡
bls izksiksfyl (Propolis) ls Hkj nsrh gSaA ySaXLVªkWFk dh blh [kkst us Ýse;qDr



vkfFkZd dhV foKku

506

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

py e/kqeD[kh x̀gksa ;k NÙkksa (Movable hives with frames) ds fuekZ.k dks fn'kk
nhA

py e/kqeD[kh x̀gksa (Moveble hives) esa e/kqefD[k;ksa dks e/kqdks'kksa
(Combs) ds fuekZ.k gsrq pkS[kVsa (Frames) miyC/k djk;h tkrh gSA izR;sd NÙks
esa 2 ;k 2 ls vf/kd fMCcs (Boxes) gksrs gS ftuesa pkS[kVsa O;ofLFkr dh tkrh gSA
fupys cDls ;k fMCcs tuu d{k (Brood chamber) dk dk;Z djrs gSa rFkk
Åijh cDls ;k fMCcs 'kgn d{k (Honey chamber) dk dk;Z djrs gSA fofHkUu
txgksa ij fofHkUu izdkj ds Ýse;qDr NÙks (Frame hives) rS;kj (Design) fd,
x, gSa ijUrq lc ,d gh fl)kUr ij vk/kkfjr gS dsoy muds vkdkj ,oa
pkS[kVksa (Frames) dh la[;k esa fofHkUurk ik;h tkrh gSa] dqN NÙkksa ds fooj.k
lkj.kh 5-1 esa fn, tk jgs gSa aA

Lkkj.kh Ø- 5-1

NÙkks ds izdkj
(Types of hives)

tuu d{k esa pkS[kVksa
dh la[;k

(Number of Frames in
Brood Chamber)

tuu d{k esa pkS[kVksa
dk vkdkj ¼lseh½

(Size of Frames in
Brood Chamber (cm)

1- U;wVu NÙkk
(Newton Hive)

7 20.6 × 14.5

2- ySaXLVªkWFk NÙkk

(Langstroth hive)

10&11 44.8 × 23

3- ifjofrZr MsMs.V

(Modified dedant)

11&12 46.2 × 28.1

4- T;wydksV

(Jeolilot)

8&10 30 × 18

vktdy Hkkjr es izk:ih py NÙks (Typical movable hive) dk mi;ksx
fd;k tkrk gS ftls vko';drkuqlkj NksVk ;k cM+k cuk;k tk ldrk gSA blfy,
bls dgha Hkh fdlh Hkh izdkj dh tyok;q eas iz;ksx esa yk;k tk ldrk gSA
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5-9 vk/kfqud fof/k ls e/kqeD[kh ikyu gsrq vko';d
midj.k (Necessary Equipments for
Modern Frame Hive Method)

vk/kqfud fof/k ls e/kqeD[kh ikyu gsrq fuEufyf[kr midj.kksa dh vko';drk
gksrh gS&

1- e/kqeD[kh NÙkk (Bee hive)

2- jkuh viotZd (Queen excluder)

3- NÙkk vk/kkj (Comb foundation)

4- <Ddu [kksyus dk pkdw (Encapping knife)

5- 'kgn fu"d"kZd (Honey extraction)

6- vU; midj.k (Other equipments)

1- e/kqeD[kh NÙkk (Bee hive)& ;g ydM+h dk cuk nqeaftyh (Double
storeyed) cDlk gksrk gSA ftlesa nks d{k gksrs gSa aA fupys rhu pkSFkkbZ
fgLls es tuu d{k (Breed chamber) gksrk gS tcfd mij ,d pkSFkkbZ
Hkkx esa 'kgn d{k (Honey chamber) gksrk gSA nksuksa d{kksa dks ,d nwljs
ls vyx fd;k tk ldrk gSA nksuksa d{kksa ds e/; jkuh viotZd (Queen
excluder) yxk jgrk gSA tuu d{k v.Mksa ,oa f'k'kqvksa ds fy, rFkk
'kgn d{k dsoy 'kgn ,df=r djus ds fy, iz;qDr gksrk gSA ;g
nqeaftyk cDlk ,d LVS.M (Stand) ij j[kk tkrk gS ftlds ik;ksa dks
dVksjksa (bowls) esa j[kdj ty Hkj fn;k tkrk gS rkfd phfV;ka u p<+
ldsaA

Top cover

Inner cover

Queen excluder

Super

Hive frame

Brood chamber

Bottom

Stand

fp= Ø- 5-12% Typical Movable Hive



vkfFkZd dhV foKku

508

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

fupys Hkkx esa O;ofLFkr cM+s vkdkj ds tuu d{k esa Å/okZ/kj fLFkfr esa
5 ls 10 pkS[kVsa ,d&nwljs ls 0-96 lseh ds ekSukUrj ij j[ks tkrs gSa aA
izR;sd Ýse es rkjksa dh lgk;rk ls ekseh NÙkk/kkj (Comb foundation)
yxk;k tkrk gSA ftlesa cus "kV~dks.kh; fu'kkuksa dks vk/kkj cukdj Jfed
NÙks dk fuekZ.k djrs gSaaA ;s NÙks nksuksa fn'kkvksa esa cuk;s tkrs gSa aA

Åijh Hkkx esa O;ofLFkr NksVs vkdkj ds 'kgn d{k esa Hkh tuu d{k dh
rjg NÙkk/kkj ;qDr pkS[kVsa yxh jgrh gSa ijUrq bu pkS[kVksa dh xgjkbZ
de gksrh gSA

tuu d{k esa ,d NksVk izos'k fNnz gksrk gS ftlds }kjk ,d le;
esa ,d gh e/kqeD[kh izos'k dj ldrh gS ;k ckgj fudy ldrh gSA

'kgn d{k dks Åij ls nks vkoj.kksa }kjk <dk tkrk gSA vUnj okys
vkoj.k esa vusd fNnz gksrs gSa ftuds }kjk fujUrj LoPN ok;q lapkfjr
gksrh jgrh gSA Åijokyk vkoj.k frjNk ;k <kyw gksrk gS tks o"kkZ gksus
ij ty vUnj ugha tkus nsrkA

2- jkuh viotZd (Queen excluder)& ;g fNfnzr ftad 'khV
(Pertorated Zinc Sheet) vFkok rkj dh tkyh dk cuk gksrk gSA ftlds
fNnzks dk vkdkj 2-3&3-5 feeh gksrk gSA ;g jkuh viotZd tuu d{k
dks 'kgn d{k ls vyx djrh gSA blds fNnzksa ls Jfed e/qkefD[k;k¡ rks
vk&tk ldrh gSa ijUrq jkuh e/kqeD[kh ugha fudy ldrh D;ksafd jkuh
e/kqeD[kh dk o{k 4-3&4-5 feeh pkSM+k gksrk gS tks fd fNnzksa ds vkdkj ls
vf/kd gSA bl izdkj tuu d{k lsa Jfed gh 'kgn d{k esa
'kgn ,df=r djus gsrq tk ikrs gSaA

3- NÙkk vk/kkj (Comb foundation)& ;g e/kqeD[kh ds ekse ls vkysfir
'khV gksrh gSa ftl ij "kV~dks.kh; fu'kku cus jgrs gSa tks Jfedksa dks d{k
cukus ds fy, vk/kkj iznku djrs gSaA fofHkUu iztkfr;ksa dh e/kqefD[kksa ds
fy, fofHkUu vkdkj ds "kV~dks.kh; fu'kkuksa okyh NÙkk vk/kkj 'khV cuk;h
tkrh gSA ;g NÙkk vk/kkj ekseh 'khV dh ,d e'khu ds nks csyuksa] ftuesa
"kV~dks.kh; mHkkj cus gksrs gSa] ds e/; ls xqtkj dj cuk;k tkrk gSA

4- <Ddu [kksyus dk pkdw (Encapping Knife)& ;g pkSM+s Qyd ,oa
lqdksys uksd okyk pkdw gksrk gSA ftls xeZ djds 'kgn ds d{kks dh Vksih
ij Nqvkus ls Vksih fi?kydj [kqy tkrh gSA

5- 'kgn fu"d"kZd (Honey extraction)& ;g ,d cM+k Mªe gksrk gSA
ftlds vUnj ,d tkyhnkj fMCck yxk jgrk gSA ftls Mªe ds ckgj
yxh tkyh }kjk ?kqek;k tk ldrk gSA Mªe dh isanh vUnj dh rjQ
mHkjh jgrh gSA rFkk 'kgn ckgj fudkyus ds fy, ,d VksVh Hkh yxh
jgrh gSA vUnj ds tkyhnkj fMCcs esa 'kgn ls Hkj NÙks dks j[kdj fMCcs
dks ?kqek;k tkrk gS ftlls vidsUnzh; cy (Centrifugal force) ds dkj.k
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d{kksa ls 'kgn ckgj vkdj tkyh ls gksrk gqvk bl esa ,df=r gks tkrk
gSA

6- vU; midj.k (Other equipments)& mi;qZDr midj.kksa ds vfrfjDr
dqN vU; NksVs eksVs midj.kksa dh vko';drk gksrh gS ftuds uke uhps
fn, tk jgs gSa&

(i) eq[k oj.k& ;g tkyh dk cuk eq[kkSVk gksrk gS ftls efD[k;ksa ds
Mad ls cpus ds fy, psgjs dks <+dus gsrq iguk tkrk gSA

(ii) nLRkkus& ;s IykfLVd vFkok peM+s ds cus gksrs gSaA

(iii) NÙkk midj.k& ;g yksgs dh etcwr Ikêh gksrh gS tks ,d vksj
/kkjnkj gksrh gSA bldh lgk;rk ls Ýseksa dks vyx fd;k tkrk gS
rFkk izksiksfyl gVk;k tkrk gSA

(iv) [kqjpuh& ;g Hkh etcwr Vhu dh iÙkh gksrh gS tks ,d fljs ij
eqM+h gqbZ rFkk iSuh gksrh gS ftuls [kqjpdj NÙks dh lQkbZ dh
tkrh gSA

(v) /kq¡vkjk& ;g ,d uksty (Nozzle) ;qDr Vhu dk fMCck gksrk gS
ftlds vUnj ls fcljkus okyh /kq,¡ dh lgk;rk ls e/kqefD[k;k¡ ch
'kkUr fd;k tkrk gSA

(vi) gFk tky& bldk iz;ksx e/kqefD[k;ksa dks idM+us ds fy, fd;k
tkrk gSA

(vii) jkuh fiatM+k& bls jkuh e/kqeD[kh ds ifjogu gsrq iz;ksx esa yk;k
tkrk gSA

5-9-1 NÙks dk izcU/ku (Management of Hive)

e/kqeD[kh ikyu ds fy, e/kqefD[k;ksa dh O;oLFkk djuk ,d izeq[k pj.k gSaA
e/kqefD[k;ksa dks idM+us dk lcls mi;qDr le; rc gksrk gS tc oÙnu
(Swarming) ds mijkUr ;s fdlh LFkku ij u;k NÙkk cukus ds fy, cSBrh
gSaA ,slh txg ,d tkyhnkj diM+s dh cuh Vksdjhuqek Fksys dks yVdk nsrs gSaaA
FkSys ds vUnj dh lrg ij 'kgn yxk nsrs gSa aA dqN gh le; esa e/kqefD[k;k¡ FkSys
esa vkdj cSB tkrh gSa ftUgs NÙksa ds tuu d{k esa LFkkukUrfjr dj nsrs gSa lkFk
gh phuh ds ?kksy esa Mwch :bZ (Cotton) j[k nsrs gSA /khjs&/khjs e/kqefD[k;k¡ NÙkk
vk/kkj ij NÙks dk fuekZ.k dj ysrh gSA

mi;qZDr fof/k ds vfrfjDr dkWyksuh LFkkiu ds fy, fdlh LFkkfir NÙks
dks fudkydj mlds VqdM+ksa dks tuu d{k ds pkS[kVksa esa NÙkk/kkj (Comb
foundation) ds lkFk yxk nsrs gSaA vkgkj ds :Ik esa phuh ds ?kksy dh O;oLFkk
dj nsrs gSA jkuh e/kqeD[kh ds ia[k ds nks&frgkbZ Hkkx dks dkV fn;k tkrk gSA

jkuh e/kqeD[kh tc iqjkuh iM+ tkrh gS ;k mldh v.Ms nsus dh {kerk de
gks tkrh gS rc jkuh e/kqeD[kh dks izfrLFkkfir djuk vko';d gksrk gSA ,sls le;
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iqjkuh jkuh e/kqeD[kh dks NÙks ls fudky ysrs gSa rFkk mlds LFkku ij u;h jkuh
e/kqeD[kh dks j[k nsrs gSA blds fy, rkj dh tkyh dk ,d csyukdkj crZu
ysrs gSa ftlds fNnz brus NksVs gksrs gSa fd mlesa ls gksdj Jfed e/kqefD[k;k¡
vUnj u tk ldsaA vc bl crZu ds ,d fljs ij dkWdZ dk <+Ddu yxk dj
cUn dj nsrs gSA vc blesa jkuh e/kqeD[kh j[kdj nwljs fljs dks dkxt ds
VqdM+s ls cUn dj nsrs gSaA jkuh lfgr ;g crZu NÙks ds tuu d{k esa j[k nsrs
gSaA jkuh e/kqeD[kh Jfedksa ds fy, jkuh inkFkZ (Queen substance) fudkyrh
gSA ftlds cnys esa Jfed mls Hkkstu djkrh gSA dqN le; ckn Jfed dkxt
ds <Ddu dks dkV nsrh gSa vkSj jkuh e/kqeD[kh dks eqDr djk ysrh gSA bl
izdkj ubZ jkuh e/kqeD[kh dks Jfed Lohdkj dj ysrh gSaaA

NÙks dks ,sls LFkku ij j[kk tkrk gS tgk¡ Hkkstu ,oa ty izpqj ek=k esa
miYkC/k gksA NÙks dk le;&le; ij fujh{k.k djrs jguk pkfg,A xehZ esa ;k
rst /kwi ds le; NÙks dks Nk;knkj B.Ms LFkku ij LFkkukUrfjr djrs jguk
pkfg,A jkuh e/kqeD[kh dks izR;sd o"kZ cnyrs jguk pkfg,A bl izdkj mi;ZqDr
ckrksa dk ;fn /;ku j[kdj e/kqefD[k;ksa dks vuqdwyre okrkoj.k miyC/k djk;k
tkrk gS rks e/kqefD[k;k¡ oÙnu (Swarming) ugha djrh gaSA vkSj NÙks dh
mRikndrk vPNh cuh jgrh gSA

5-9-2 e/kqefD[k;ksa dh chekfj;k¡ (Diseases of Honey Bee)

e/kqefD[k;ksa esa vusd izdkj dh chekfj;k¡ gksrh gSA ftuesa fuEufyf[kr chekfj;k¡
izeq[k gSa&

1- ukWlhek jksx (Nosema disease)& ;g jksx ukWlhek ,fil (Nosema
apis) uked Liksjkstksvk oxZ (Class Sporozoa) ds izksVkstksvu
(Protozoan) }kjk gksrk gSA ;g ijthoh e/kqeD[kh dh e/; vkU=
(Midgut) dh ,fiFkhfy;e (Epithelium) ij vkØe.k djrk gS ftlls
e/kqeD[kh dks nLr gksus yxrs gSa rFkk mldk isV Qwy tkrk gSA laØfer
eD[kh ds ey ds lkFk fudys ijthoh lQkbZ ds nkSjku Jfedksa ds vkgkj
uky esa igq¡p tkrs gSaA bl izdkj laØe.k yxkrkj c<+rk pyk tkrk
gSA ;g chekjh eq[;r;k B.Ms ns'kksa esa gksrh gSA xeZ ns'kksa es lnhZ dh
_rq esa bl laØked chekjh dk izdksi gksrk gSA

bl chekjh ls e/kqefD[k;ksa dks cpkus ds fy, tuu d{kksa ,oa pkS[kVksa dks
Xysfl;y ,slhfVd vEy (Glacial acetic acid) ;k 40 izfr'kr QkWesZyhu
(Formaline) ls /kwe.k (Fumigate) djuk pkfg,A ijUrq ,sls le;
e/kqefD[k;ksa dks u, LFkku ij LFkkukUrfjr dj nsuk pkfg,A

2- ,dSjhu chekjh (Acarine disease)& ;g chekjh ,dsjsfil owMkbZ
(Acarapis woodi) uked ijthoh c:Fkh (Mite) ds e/kqefD[k;ksa dh
VSªfd;k (Trachea) esa ?kql tkus ls gksrh gSA ;g c:Fkh VSªfd;k esa v.Ms
ns nsrh gS ftlls e/kqeD[kh dk 'olu vo:) gks tkrk gS vkSj og ej
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tkrh gSA izHkkfor e/kqeD[kh ds ia[k [kqydj vaxzsth ds v{kj ds ‘K' ds
vkdkj esa gks tkrs gSaaA blds mipkj ds fy, feFkkby lSyhflysV
(Methyl salycilate) ds ?kksy es :bZ Mqckdj NÙks ds uhps j[k nsuk
pkfg,A :bZ ls fudyus okyh feFkkby lSyhflysV dh ?kwe ls c:Fkh ej
tkrh gSA bl chekjh dks vkbly vkWQ gzkbV (Isle of Wight) Hkh dgrs
gSA

3- vehch; chekjh (Amoebic disease)& ;g chekjh Hkh ekyfixvehck
esyhfQlh (Malpighamoeba mellificae) uked vehck ds laØe.k ls
gksrh gSA ;g vehck e/kqefD[k;ksa ds ekYihft;u ufydkvksa (Malpighian
tubules) esa jgrk gS vkSj blds izHkko ls e/kqefD[k;ksa dks isfp'k gksus
yxrh gSA bl vehck ds dks"B (Cyst) e/kqeD[kh ds ey ds lkFk ckgj
vkrs gSa vkSj ubZ e/kqefD[k;ksa esa izos'k dj tkrs gSa aA bl chekjh dh
jksdFkke ukWlhek jksx dh rjg dh tkrh gSA

4- ydok (Paralysis)& ;g chekjh fo"kk.kqvksa (Virus) ds laØe.k ls gksrh
gSA bl chekjh esa e/kqeD[kh yM+[kM+kus ,oa dk¡ius yxrh gSA og mM+ ugha
ikrh vkSj jsaxrs&jsaxrs ej tkrh gSA bl chekjh dk dksbZ lUrks"ktud
mipkj ugha gSa dsoy fu;fer ikSf"Vd vkgkj nsus ij ,oa lkQ lQkbZ
j[kdj bl chekjh ls e/kqefD[k;ksa dks cpk;k tk ldrk gSA

5- f'k'kq chekfj;k¡ (Brood diseases)& isjhflfLVd ,fil (Pericystic
apis) ,oa ,LiftZyl ¶ysol (Aspergillus/flavus) uked dod
e/kqeD[kh ds ykoksZa dks laØfer djrs gSaA rFkk buds ekblhfy;e
(Mycelium) of̀) djds ykoksZa ds 'kjhj dks Hkj nsrs gSa ftlls ykoksZa dh
èR;q gks tkrh gSA bl chekjh dk dksbZ Hkh mipkj ugha gSA blls cpus
ds fy, NÙks esa ueh gksus nsuk pkfg, rFkk NÙks dh lQkbZ djrs jguk
pkfg,A laØfer NÙks dks rqjUr vyx djds u"V dj nsuk pkfg,A

blh izdkj cSflyl ykosZ (Bacillus larvae) ,oa LVªsIVksdksdl ,fil
(Streptococcus apis) uked thok.kq Hkh e/kqeD[kh ds ykoksZ a dks laØfer djds
ekj nsrs gSaA laØfer ykoksZa ls nqxZaZU/k vkus yxrh gSA ;s thok.kq chtk.kqvksa
(spores) ds ek/;e ls laØe.k djrs gSa tks 'kgn ds lkFk e/kqefD[k;ksa esa izos'k
djrs gSaA ,d ckj laØfer gks tkus ij ;g chekjh QSyrh pyh tkrh gSA vkSj
e/kqefD[k;ksa ds ykoksZa dh lkewfgd èR;q gks tkrh gSA ;s thok.kq tfur chekfj;k¡
B.Ms ns'kksa esa gksrh gSaA xeZ ns'kksa esa cgqr de laØe.k gksrk gSA chekjh dk dksbZ
mipkj ugha gSA dsoy laØfer voLFkkvksa dks NÙks ;k e/kqdks'kksa lfgr feêh esa
nck nsuk pkfg, vFkok tyk nsuk pkfg,A

5-9-3 e/kqefD[k;ksa ds 'k=w (Enemies of Honey Bees)

Hkkjr esa e/kqeD[kh ikyu m|ksx dks ijthfo;ksa dh rqyuk esa izkÑfrd 'k=qvksa ls
dgha vf/kd [krjk jgrk gSA e/kqefD[k;ksaa ds fuEufyf[kr 'k=q izeq[k Fks&
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1- phafV;k¡ (Ants)& phafV;ksa dh dbZ iztkfr;k¡] tSls& yky phaVh]
Mksjkbyl ysfc;sVl (Red ant, Dorylus labiatus), dkyh phaVh]
Mksjkbyl vksfj,UVsfyl (Black ant, Dorylus orientalis), c<+bZ phaVh]
dkWEiksuksVl dEizsll (Carpenter ant, Componotus compresus)
vkØe.kdkjh gksrh gSa tks v.Mksa] ykoksZ a] 'kgn ,oa ijkx dks [kk tkrh gSa
vkSj Hkkjh uqdlku djrh gSaa vr% NÙks ds vkl&ikl fLFkr phafV;ksa
ds ?kksalyks (Nests) dks u"V dj nsuk pkfg,A dksjksflo lCyhesaV
(Corrosive sublimate)( tSls & fod"kZdksa (Repellent) dk iz;ksx djuk
pkfg,A

2- cjsZ (Wasps)& cjksZa dh dbZ iztkfr;k¡( tSls & fQysUFkl jkefØ"uh
(Philanthus ramkrishnae)] fQysUFkl Vªkb,Uxye (Philanthus
trianglum)] osLik vksfj,UVsfyl (Vespa orientalis) osLik eSXuhQsjk
(Vespa magnifera) vkfn e/kqefD[k;ksa dks mM+rs le; ;k NRrs ls
idM+dj [kk tkrh gSa vkSj Hkkjh uqdlku igq¡pkrh gSA vr% bu cjksZa ds
NRrksa dks e/kqeD[kh xzg ds vkl&ikl ls gVk nsuh pkfg,A

3- 'kyHk (Moths)& phafV;ksa rFkk cjkZas dh Hkk¡fr 'kyHkksa dh Hkh dbZ
iztkfr;k¡ e/kqefD[k;ksa dks Hkkjh {kfr igq¡pkrh gSaA Ms;~l gsM gkWd
'kyHk] ,dsjkWfUl;k fLVDl (Death's Head Hawk Moth, Acherontia
styx) dkQh cM+s vkdkj dk 'kyHk gksrk gS tks jkr ds le; 'kgn ,oa
NRrs dks uqdlku igq¡pkrk gSA ;g 'kgn dks pwl tkrk gSaA blds
vfrfjDr og̀n~ ekseh 'kyHk] xSysfj;k esyksusyk (Greater Wax Moth,
Galleria mellonella) vius v.Ms NRrksa ij nsrh gSA v.Mksa ls fudyus
okys ykokZ NRrsa dh Hksndj vUnj igq¡p tkrs gSa vkSj ijkx [kkrs gSA
blds vfrfjDr 'kyHk ds ;s ykokZ js'ke lzkfor djrs gSa tks vius tky
esa e/kqdks'kksa dks Q¡lkdj cUn dj nss gSaaA oSls rks e/kqefD[k;k¡ Lo;a bu
ykoksZa dks idM+dj gVkrh jgrh gSa ijUrq vko';drk iM+us ij
isSjkMkbDyksjkscsUthu (Paradichlorobenzene) uked fod"kZd (Repellent)
dk iz;ksx djds bu 'kyHkksa ls e/kqefD[k;ksa dks lqjf{kr j[kk tk ldrk
gSA

4- chVy (Beetles)& Vsfufcz;ksfuMh dqy (tenebrionidae Family) dk dhV
IysVhcksfy;e vYos;sfj;e (Platybolium alvearium) NRrksa ls 'kgn
pqudj [kk tkrs gSa aA iSjkMkbDyksjkscsUthu ds iz;ksx ls bl chVy dks
jksdk tk ldrk gSA

5- oSjkvk (Varroa)& ;g ,d c:Fkh (Mite) gS tks e/kqefD[k;ksa ds 'kjhj
ds fofHkUu Hkkxksa ls fpiddj viuk Hkkstu pwlrh gSA xU/kd (Sulphur)
ds fNM+dko (Dusting) ls buls e/kqefD[k;ksa dks cpk;k tk ldrk gSA

6- fNidyh rFkk esa<+d (Lizards and Frogs)& ;s dhVHk{kh tUrq
e/kqefD[k;ksa dh fofHkUu voLFkkvksa dks [kkrs gSa vr% buls e/kqefD[k;ksa dks
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cpkus gsrq NRrs dks LVSUM (Stand) ij j[kuk pkfg, rFkk yxkrkj
fuxjkuh j[kuh pkfg,A

7- i{kh (Birds), dkSos (Crows)& esjksIl (Merops)& uhyd.B vkfn i{kh
e/kqefD[k;ksa dks [kkrs gSA vr% yxkrkj fuxjkuh djds bu if{k;ksa ds
vkØe.k ls e/kqefD[k;ksa dks cpk;k tk ldrk gSA

8- Lruh (Mammals)& dk¡Vsnkj pwgk gstgkWx (Hedgehog)] pwgs (Mice)]
Hkkyw (Bear)] vkfn dbZ Lruh tUrq Hkh 'kgn dh efD[k;ksa ds nq'eu gSA

5-10 Hkkjr es e/kqeD[kh ikyu (Apiculture in India)

'kgn mRiknu Ñf"k m|ksx dh Js.kh esa vkrk gSA la;qDr jk"Vª Ñf"k ,oa [kk|
laxBu ds vuqlkj 'kgn Hkh lksus dh rjg eqnzk vftZr djus dk vPNk lzksr
gSA ;g ,d dk;kdYidkjh thoUr vkSj ykHkdkjh inkFkZ gSA vr% fo'o cktkj esa
bldh dher c<+rh tk jgh gSA Hkkjr esa e/kqeD[kh ikyu ,oa 'kgn mRiknu
viuh f'k'kq voLFkk esa gh gSA vkt Hkh Hkkjr ds dbZ jkT;ksa esa yksx iqjkus rjhds
ls 'kgn fudkyrs gSA ,sls e/kqeD[kh ikydksa dks e/kqeD[kh ikyu ds vk/kqfud
rjhdksa dk izf'k{k.k nsuk vko';d gSaA [kknh ,oa xzkeks|ksx deh'ku (Khadi and
Village Industries Commission, KVIC) bl fn'kk esa fujUrj iz;Ru'khy gSA
Hkkjr esa fuEufyf[kr LFkkuksa ij e/kqeD[kh ikyu gsrq izf'k{k.k fn;k tk jgk gS&

1- jktdh; ekSuxzg] T;wyhdksV] uSuhrky (Government Apiary, Jeolikote,
Nainital)

2- ekxuokMh ekSuxzg] o/kkZ (Maganwadi Apiary, Wardha)

3- jktdh; e/kqeD[kh QkeZ] dqyw (Government Bee Farm, Kulu)

4- Ñf'k egkfo|ky;] dks;EcVwj (Agriculture College, Coimbatore)

5- e/kqeD[kh ikyu dsUnz] egkcys'oj] (Bee Keeping Centre,
Mahabaleshwar)

mi;qZDr ds vfrfjDr vf[ky Hkkjrh; [kknh ,oa xzkeks|ksx deh'ku] eqEcbZ
(All India Khadi and Village Industries Commission, Mumbai) Hkh
e/kqefD[k;ksa ,oa e/kqeD[kh ikyu ls lEcfU/kr lHkh tkudkfj;k¡ miyC/k djk jgk
gSA

viuh çxfr tk¡fp, (Check Your Progress)

14- ,ihdYpj ds varxZr v/;;u fd;k tkrk gS&

¼v½ 'kgn dk mRiknu djuk ¼c½ js'ke dk mRiknu djuk

¼d½ eNyh mRiknu djuk ¼M½ mijksDr lHkhA
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15- Hkkjr esa vk/kqfud e/kqeD[kh ikyu dk tud dgk tkrk gSA

¼v½ tku Mxyl ¼c½ ÝkfUll U;wVu

¼d½ ,y- ySXLVªkaFk ¼M½ ts- esgfjaxA

16- lcls cMs+ vkdkj dh e/kqeD[kh gksrh gSA

¼v½ ,fil bafMdk ¼c½ ,fil ¶yksfj;ks

¼d½ ,fil MkWlsZVk ¼M½ ,fil esyhQsjkA

17- Rocey pV~Vkukh e/kqeD[kh gSA

¼v½ Apis florae ¼c½ Apis indica

¼d½ Apis mellifera ¼M½ Apis dorsataA

18- 'kgn ds eq[; la?kVd gSA

¼v½ Labulose and dextrose ¼c½ Sucrose and dextrose

¼d½ glucose and maltose ¼M½ Glucose and waterA

19- e/kqefD[k;k¡ fuEu inkFkZ ls NRrs dh ejEer djrh gSA

¼v½ izksiksfyl ¼c½ flifyl

¼d½ ekse ¼M½ jkyA

20- fu"ksfpr v.Ms ls fodflr gksrs gS&

¼v½ uj ,oa jkuh ¼c½ uj ,oa Jfed

¼d½ jkuh ,oa Jfed ¼M½ mijksDr lHkhA

21- ;fn fodkl'khy ykoksZa dks yxkrkj jkW;y tsyh f[kyk;h tk;s rks os
fodflr gksaxs&

¼v½ uj esa ¼c½ jkuh esa

¼d½ Jfedksa esa ¼M½ fdlh esa HkhA

22- e/kqeD[kh esa ijksx Vksdjh rFkk ijkx da?kk ik;k tkrk gSA

¼v½ vxz iSj esa ¼c½ e/; iSj esa

¼d½ Ik'p iSj esa ¼M½ mnj esaA

23- e/kqeD[kh esa fo'ks"k izdkj dk uR̀; fdl mÌs'k ds fy, gksrk gSA

¼v½ Reproduction

¼c½ Discovery of Food

¼d½ To give information of food sources

¼M½ all above theseA

24- e/kqeD[kh esa ydok dk dkj.k gSA

¼v½ ukWlhek ,fil ¼c½ fo"kk.kq

¼d½ A carapis woodi ¼M½ NoneA
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5-11 yk[k dhV dh oxhZÑr fLFkfr (Systematic
Position or Classification of Lac-insect)

 Phylum– Arthropoda

 Class– Insecta/or Hexapoda

 Order– Hemiptera

 Sub Order– Homoptera

 Super family– Coccidae

 Family– Lacciferidae

 Genus– Tachardia / Laccifer

 Specles– Lacca

Ykk[k dhV dh dqy 6 Jsf.k;k¡ gS ftuesa ls 5 Jsf.k;k¡ yk[k dk lzko.k
djrh gS] fdUrq O;kikfjd :Ik ls mRiknu ds fy, ySlhdj yDdk (Laccifer
lacca) dks lcls T;knk vuqdwy ekuk x;k gSA

forj.k (Distribution) & ;g Hkkjr esa lokZf/kd :Ik ls ik;k tkrk gS
Hkkjr vius mRiknu dk dqy 90 izfr'kr Hkkx fons'kksa dk fu;kZr dj jgk gSA
Hkkjr ds vfrfjDr vU; yk[k mRiknD ns'kksa esa FkkbZyS.M] Jhyadk] E;kaekj] phu]
ikfdLrku rFkk usiky izeq[k gSA Hkkjr ds vle] caxky] fcgkj] jktLFkku]
mRrjizns'k] e/;izns'k] dukZVd] rfeyukMq rFkk mM+hlk izkUrksa ds vusd LFkkuksa
ij yk[k dhVksa dk ikyu ,oa mRiknu fd;k tk jgk gSA

5-11-1 Ykk[k dhV dh lajpuk (Structure of Lac Insect)

Ykk[k dhV NksVs vkdkj dk jsaxus okyk (Crawling) 'kYdh; dhV (Sale insect)
gS tks Lo;a }kjk lzkfor yk[k ls cus vkoj.k esa cUn jgrk gSA yk[k dk ;g
vkoj.k bls lqjf{kr j[krk gSA yk[k dhV esa ySafxd f}:irk (Sexual
dimorphism) ik;h tkrh gSaa vFkkZr~ ckgj ls ns[kus ij uj (Male) rFkk eknk
(Female) yk[k dhV dks vklkuh ls igpkuk tk ldrk gSA
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ADULT
ADULT

a male lac insect
a twig with heavy

encrustation of lac

first instar nymph
final instar

nymph
A female lac

insect

fp= Ø- 5-13% Life cycle lac of insect

Ukj yk[k dhV (Male Lac Insect)& ;s xqykch jax ds gksrs gSa rFkk
vkdkj esa eknk ls NksVs gksrs gSaaA uj nks izdkj ds gksrs gSa & li{k (Winged)
rFkk i{kghu (Wingless)A 1&1-5 feeh- yEck 'kjhj flj (Head), o{k
(Thorax)] ,oa mnj (Abdomen) esa foHkkftr gksrk gSA flj ij ,d tksM+h
lk/kkj.k us=] ,d tksM+h 10 [k.Mh;] irys jkse;qdr J̀faxdk,¡ (Antennae) rFkk
pqHkksus ,oa pwlus okys (Piercing and sucking) {kh.k eq[kkax (Atrophied mouth
parts) ik;s tkrs gSa aA o{k ij rhu tksM+h jkse;qDr iSj yxs jgrs gSaaA li{k ujksa
(Winged males) esa ,d tksM+h e/;o{kh; ia[k (Mesothoracic wings) ik;s
tkrs gSa aA ;s ia[k dkpkHk (Hyaline) rFkk de f'kjkvksa okys gksrs gSaaA mnj 8
[k.Mksa dk cuk gksrk gS ftlds vUr esa ,d yEck f'k'u (Penis) ,oa ik'oZ
esa ,d tksM+h xqnk ywe (Anal cerci) ik;s tkrs gSA ;s Hkkstu ugha djrsA vius
3&4 fnu ds thou dky esa ;s vf/kd ls vf/kd eknkvksa ds lkFk laxe (Mating)
djrs gSaA

Ekknk yk[k dhV (Female Lac Insect)& eknk 3&4 feeh yEch] xqykch
jax dh rFkk uk[k:ih (Pyriform) 'kjhj okyh gksrh gSA 'kjhj dk i`"B Hkkx
mUurksnj (Convex) rFkk v/kj ry piVk gksrk gSA ;g ,d gh LFkku ij vius
yk[k d{k ds vUnj cUn jgrh gSA 'kjhj dk flj] o{k ,oa mnj esa foHkktu
Li"V ugha gksrk gSA flj ij ,d tksM+h gzkflr (Degenerate) J̀afxdk,¡
(Antennae) rFkk pqHkksus ,oa pwlus okys (Piercing and sucking) eq[kkax ik;s
tkrs gSa aA buesa nks [k.Mh; pksap (Rostrum) ik;k tkrk gSA us= vuqifLFkr gksrs
gSaaA o{k ij ia[k rFkk iSj ugha ik;s tkrsA mnj ds i`"B ry ij ,d i`"Bh; dk¡Vk
(Dorsal spine) gksrk gS ftlds ik'oZ esa uhps dh vksj nks 'olu izo/kZ
(Respiratory process) gksrs gSa a ftuds vk/kkj ij 'olu jU/kz (Spiracles) [kqyrs
gSaaA mnj ds vfUre fljs ij xqnk (Anus) fLFkr gksrh gSaA eq[k] xqnk rFkk nksuksa
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'olu jU/kzksa dks NksM+dj 'ks"k 'kjhj ls yk[k lzkfor gksrk gSA eq[k] xqnk] ,oa
'olu jU/kzksa ds pkjksa vkSj fLFkr xzfUFk;ksa ls ekseh /kkxs (Waxy filaments) lzkfor
gksrs gS tks fNnzksa ij ,d tky cuk ysrs gSa ftlls ogk¡ ij yk[k tek ugha gks
ikrh gSA ftl yk[k d{k esa eknk dhV jgrh gS mlh esa v.Msa nsus ds Ik'pkr~ Hkj
tkrh gSA

5-11-2 thou o`Rr (Life History)

eknkvksa dh la[;k uj dh la[;k ls vf/kd gksrh gSA budh la[;k dk vuqikr
3%1 gksrk gSA izkS<+ uj vius yk[k d{k ls fudydj eknk dhVksa ds d{k esa
tkdj eSFkqu djrs gSaaA eknk dhV dk 'kjhj cgqr rhozrk ls of̀) djrk gSA v.Ms
nsus ds le; eknk dk 'kjhj ,d rjQ dks fldqM+us yxrk gS ftlls eknk d{k
ds vUnj v.Ms nsus ds fy, mi;qDr LFkku cu tkrk gSA blh le; eknk ekse
rFkk ekse ds js'ks mRiUu djrh gSA tks v.Ms nsus gsrq cuk;s x;s LFkku esa Hkj
tkrs gSA vc eknk v.Ms nsuk izkjEHk dj nsrh gSA blh le; d{k ds vfUre Hkkx
ij ihys jax ds nks fcUnq mRiUu gksrs gSa tks 'kh?kz gh cM+s gksdj ukjaxh jax ds gks
tkrs gSa aA ;s fcUnq bl ckr ds |ksrd gSa fd yk[k d{k ds vUnj eknk us v.Ms ns
fn;s gSA

,d eknk yxHkx 300 v.Ms nsrh gSA ;g la[;k c<+dj 1]000 rd gks
ldrh gSA izR;sd v.Mk yxHkx 0-4 feeh yEck rFkk 0-2 feeh pkSM+k rFkk xqykch
jax dk gksrk gSA eknk yk[k dhV rhu izdkj ds gksrs gS& izFke izdkj dh
eknk,¡ ,sls v.Msa nsrh gSa ftuls uj rFkk eknk yk[k dhV leku la[;k esa
fodflr gksrs gSA f}rh; izdkj dh eknk,¡ ,sls v.Ms nsrh gS ftuls uj vf/kd
la[;k esa rFkk eknk,¡ de la[;k esa fodflr gksrs gSaA rr̀h; izdkj dh
eknk,¡ ,sls v.Ms nsrh gSa ftuesa eknk,¡ vf/kd la[;k esa rFkk uj de la[;k esa
fodflr gksrs gSaA eknk,¡ vaMtjk;qt (Ovoviviparous) gksrh gSa tks yxHkx iw.kZ
fodflr v.Ms nsrh gSaA v.Ms nsus ds dqN gh ?k.Vksa ds vUnj vaMksn~Hksnu
(Hatching) gksrk gSa ftlds ifj.kkeLo:Ik 0-5 feeh yEcs xqykch jax ds izFke
baLVkj fuEQ (First instar nymph) ckgj fudy vkrs gSa ftUgsa ØkWyj (Crawler)
dgrs gSa aA v.Ms nsus rFkk v.Mksn~Hksnu dh fØ;k ij rki dk fo'ks"k izHkko iM+rk
gSA lfnZ;ksa eas 15C ls de rFkk xfeZ;ksa esa 27C ls vf/kd rki gksus ij v.Ms
nsus dh fØ;k :d tkrh gSA

v.Mksn~Hksnu ds ifj.kkeLo:Ik fudys izFke baLVkj fuEQ eknkvksa }kjk NksM+s
x;s fNnzksa ls fudydj ckgj vk tkrs gSa rFkk jsaxdj iks"kd ikS/ks ds dksey Hkkxksa
esa igq¡p tkrs gSa aA buds >q.Mksa esa fudyus dks oÙnu (Swarming) dgrs gSaA
oÙnu dh fØ;k yxHkx 5 g¶rs rd pyrh gSA ;s fuEQ uko ds vkdkj ds NksVs
rFkk dksey 'kjhj okys gksrs gSa ftudk vkdkj 0-5 x 0-25 feeh gksrk gSA fuEQ
ds flj ij ,d tksM+h NksVh J̀afxdk,¡ (Antennae), ,d tksM+h us=d (Ocelli)]
rFkk pqHkksus ,oa pwlus okys (Piercing and sucking) eq[kkax ik, tkrs gSaA o{k ij
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rhu tksM+h iSj rFkk mnj ds vfUre fljs ij ,d tksM+h iqPNh; 'kwd (Caudal
setae) ik, tkrs gSaaA fuEQksa ds >q.M ds >q.M iks"kd ikS/ks ds dksey Hkkx ij
igq¡pdj vius eq[kkaxksa dks pqHkksdj Hkkstu pwlus yxrs gSaA ,d bap {ks= esa
200&300 fuEQ fpid tkrs gSaA fuEQ ds eq[kkaxksa] 'olu fNnzkasa ,oa xqnk {ks= dks
NksM+dj lEiw.kZ 'kjhj ij pehZ; xzfUFk;ksa (Dermal glands) ds :Ik esa yk[k
xzfUFk;k¡ (Lac glands) ik;h tkrh gSA bu xzfUFk;ksa ls ,d jkynkj inkFkZ lzkfor
gksrk gS tks ok;q ds lEidZ esa vkus ij lw[k tkrk gS bls gh yk[k dgrs gSaA bl
izdkj fuEQ yk[k ds vkokj.k esa <d tkrs gSA o;Ld cuus ls iwoZ ;s fuEQ rhu
ckj fueksZpu djrs gSa aA fueksZpu (Moulting) dk le; iks"kd ikS/ks] rki rFkk
vknzZrk ij fuHkZj djrk gSA

izFke fueksZpu ds mijkUr fuEQ ls us=] J̀afxdk,¡ rFkk iSj foyqIr gks tkrs
gSa vkSj ;g vidf"kZr (Degenerate) gks tkrk gSA bl voLFkk esa uj rFkk eknk
ds d{kksa dks igpkuk tk ldrk gSA uj d{k yEcs rFkk flxkj ds vkdkj ds
(Cigar shaped) rFkk eknk d{k xksy vFkok v.Mkdkj rFkk uhps ls Åij dh
rjQ of̀) djrs gSaA uj yk[k d{k esa ihNs dh vksj ,d <hyk <Ddu p<+k jgrk
gS blh <Ddu dks [kksydj uj yk[k dhV d{k ls ckgj fudyrk gsA nwljk
fueksZpu yk[k d{k ds vUnj gksrk gsA f}rh; fueksZpu ds ckn uj fuEQ esa us=]
J̀afxdk,¡ ,oa iSj iqu% mRiUu gks tkrs gS rFkk eq[kkax vidf"kZr gksus yxrs gSaA
vc ;g Hkkstu djuk cUn dj nsrk gSA vc fuEQ rhljh ckj fueksZpu djds
li{k (Winged) vFkok vi{k (Wingless) o;Ld esa cny tkrk gS tks uj yk[k
d{k ds <Ddu dks rksM+dj ckgj vk tkrk gSA os eknk dh vis{kk vk/ks le; esa
ifjiDo gks tkrs gSA 'kh?kz gh ;s ,d ;k ,d ls vf/kd eknkvksa ds lkFk laxe
(Mating) djds ej tkrs gSaA

eknk fuEQ esa nwljs fueksZpu ds ckn fo[k.Mu vLi"V gksus yxrk gS rFkk
rhljs fueksZpu ds ckn iw.kZr;k foyqIr gks tkrk gSA J̀afxdk,¡ vR;Ur lw{e jg
tkrh gSa tcfd iSj iw.kZ:Ik ls foyqIr gks tkrs gSaA 'kjhj eksVk gksdj Fksyh tSlk
gks tkrk gSA mnj ds Ik'p fljs ij 'olu izo/kZ cu tkrs gSa rFkk xqnk mHkkj
ds :Ik esa mB tkrh gSA 'olu izo/kksZa ds e/; eas i`"Bh; dk¡Vk (Dorsal spine)
cu tkrk gSA ;g iw.kZ:Ik ls ifjiDo o eksVh gks tkrh gSA vc ;g uj dhV ds
lkFk laxe djds v.Ms nsus ;ksX; gks tkrh gSA bl le; ;g cgqr rhozrk ls
yk[k dk lzko.k djrh gSA

bl izdkj fuEQ xehZ ds fnuksa esa ,d ls nks ekg esa rFkk lnhZ ds fnuksa esa
pkj ls ik¡p ekg esa izkS<+ curs gSaA lkekU; voLFkk esa vuqdwy okrkoj.k esa fuEQ
dky 6&7 lIrkg dk gksrk gSA yk[k dhV esa viw.kZ dk;kZUrj.k (Incomplete
metamorphosis) ik;k tkrk gS rFkk ,d o"kZ esa lkekU;r;k nks ihf<+;k¡ ik;h
tkrh gSA
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5-11-3 iks"kd ikS/ks (Host Plants)

yk[k dhV vius iks"kd ikS/ks ls fpiddj mldk jl pwlrs gSa bl nf̀"V ls ;s
ihM+d (Pest) dh rjg dk;Z djrs gSa ijUrq pw¡fd yk[k dhV ds iks"kd ikS/kksa dk
vkfFkZd egRo de vkSj yk[k dk vkfFkZd egRo vf/kd gksrk gS vr% bu dhVksa
dh ihM+dksa ds loxZ esa ugha j[kk x;k gSA Hkkjr esa ik, tkus okys ikS/kksa dh
yxHkx 100 iztkfr;k¡ yk[k dhV ds iks"kd dk dk;Z djrh gS ftuesa ls yxHkx
12 iztkfr;ksa dk mi;ksx gh yk[k dhV ikyu gsrq fd;k tkrk gSA vxzfyf[kr
iks"kd ikS/kksa esa izFke pkj iks"kd ikS/kksa dks yk[k mRiknu gsrq fo'ks"k egRo fn;k
tkrk gS &

1- dqle] 'yhpsjk vkfy;kslk (Kusum, Schleichera oleosa),

2- iykl] cwfV;k eksukLiekZ (Palas, Butea monosperma),

3- csj] ftthQl tqtwck (Ber, Zizyphus jujuba),

4- [kSj] ,dsf'k;k dVspw (Khair, Acacia, catechu)

5- Ckcwy] ,dsf'k;k vjsfcdk (Babul, Acacia, arabica)

6- Lkky] 'kksfj;k jkscLVk (Sal, Shorea robusta),

7- lhle] MYCkftZ;k flLlw (Seesam, Dalbergia sisso),

8- vathj] Qkbdl dSfjdk (Fig, Ficus carica),

9- ihiy] Qkbdl jsfyft;kslk (Peepal, Ficus religiosa),

10- vke] eSUthQsjk bf.Mdk (Mango, Mangifera indica),

11- vjgj] dStsul dtku (Pigeon pea, Cajanus cajan),

12- ?kksaV] ft+thQl t+kbyksikbjk (Ghont, Zizyphus xylopyra),

5-12 Ykk[k (Lac)

Ykk[k ,d jkynkj (Resinous) inkFkZ gS tks yk[k dhVksa dh yk[k xzfUFk;ksa }kjk
lzkfor gksrk gSA ;s yk[k xzfUFk;k¡ pehZ; xzfUFk;ksa (Dermal glands) ds :Ik esa
Ropk esa fLFkr gksrh gSaA uj yk[k dhV yk[k mRikfnr ugha djrs ijUrq lHkh
izdkj ds fuEQ ,oa eknk yk[k dhV yk[k dk mRIkknu djrs gSa aA eknk yk[k
dhV thou&Ik;ZUr yk[k mRiknu djrh gSa vr% blh ds }kjk vf/kdre yk[k
mRikfnr fd;k tkrk gSA yk[k xzfUFk;ksa }kjk lzkfor fd;k x;k jkynkj inkFkZ
ok;q ds lEidZ esa vkus ij dM+k o Bksl gks tkrk gSA bl izdkj ls cuk
yk[k ,d vkoj.k ds :Ik esa dhV dh lqj{kk djrk gSA yk[k dk jax cknkeh ;k
yky gksrk gSA ikS/kksa dh Vgfu;ksa ij mRiUu yk[k ,d izdkj dk vifj"Ñr
inkFkZ (Crude substance) gksrk gS ftlesa jky (Resin) ds vfrfjDr vkSj Hkh
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dbZ inkFkZ fefJr gksrs gSaA yk[k dk jklk;fud la?kVu fuEufyf[kr izdkj ls
gksrk gS &

1- jky yk[k (Resin lac) 68&75%

2- jatd (Dyes) 6%

3- ekse (Wax) 6%

4- ,YC;wfeul inkFkZ (Albuminous material) 10&12 %

5- [kfut inkFkZ (Mineral matter) 2&4 %

6- vU; (Others) 2%

5-12-1 yk[k ds mi;ksx (Uses of Lac)

euq"; ds fy, yk[k dk mi;ksx vR;Ur foLr̀r gS&

1- okfuZ'k (Varnish), ikWfy'k (Polish) rFkk is.V (Paint) cukus esa bldk
iz;ksx fd;k tkrk gSA

2- xzkeksQksu fjdkMZ cukus esa yk[k dk iz;ksx fd;k tkrk gSA

3- fo|qr~ jks/kd (Electric insulator) gksus ds dkj.k fo|qr~ dqpkyd rFkk
dqpkyd ikWfy'k cukus ds dke es yk;k tkrk gSA

4- lkSUn;Z izlk/kuksa (Cosmetics); tSls& usy ikWfy'k (Nail Polish) cukus
esa bldk iz;ksx fd;k tkrk gSA

5- xgus (Ornaments)] f[kykSus (Toys)] cVu (Buttons) rFkk crZu
(Pottery) cukus esa iz;qDr gksrk gSA

6- lhfyax ekse (Sealing wax) cukus esa iz;qDr gksrk gSA

7- QksVksxzkQh ds lkeku] NikbZ dh L;kgh cukus ds dke vkrk gSA

mi;qZDr ds vfrfjDr Hkh vU; dbZ m|ksxksa esa yk[k dh [kir gksrh gSA

5-12-2 yk[k dhV dh fdLesa ,oa Qlysa (Varieties and
Crops of Lac Insect)

yk[k dhV dh nks fdLesa ik;h tkrh gSa rFkk izR;sd fdLe ls nks QLkysa izkIr
gksrh gSa &

1- ySflQj ykDdk dqlqeh (Laccifer lacca kusumi)& ;s dhV dqlqe]
'yhpsjk vksfy;kslk (Kusum, Schleichera oleosa) ds isM+ ij ikys tkrs
gSaA ;s dhV o"kZ esa nks Qlysa nsrs gSa & vxguh Qly (Agahni crop) rFkk
tsBoh Qly (Jethvi corp)A nksuksa Qlysa 6 egusa es id tkrh gSA vxguh
Qly twu&tqykbZ ls tuojh&Qjojh rd jgrh gS vFkkZr~ oÙnu djus okys
fuEQksa (Swarming nymphs) dk lapkj.k (Inoculation) twu&tqykbZ esa gksrk gSa
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rFkk tuojh&Qjojh ds eghus esa Qlay yh tkrh gSA blh izdkj tsBoh Qly
ds fy, lapkj.k tuojh&Qjojh esa fd;k tkrk gS vkSj Qly twu&tqykbZ ds
eghus esa yh tkrh gSA

2- ySflQj ykDdk jaxhuh (Laccifer lacca rangeeni)& ;s dhV
dqlqe ds vfrfjDr vU; iks"kd ikS/kksa ij ikys tkrs gSaA ;s Hkh o"kZ esa nks Qlysa
nsrs gSa& dkfrZdh Qly (Kartiki crop) rFkk cSlk[kh Qly (Baisakhi crop)A
dkfrZdh Qly pkj eghus dh gks tkrh gSA blds fy, lapkj.k (Inoculation)
twu tqykbZ esa fd;k tkrk gS rFkk Qly vDVwcj&uoEcj ds eghus esa yh tkrh
gSA oSlk[kh Qly vkB eghus dh gksrh gSA blds fy, lapkj.k vDVwcj&uoEcj
esa fd;k tkrk gS rFkk Qly twu&tqykbZ esa yh tkrh gSA

Hkkjr esa gksus okyh dqy yk[k dk 90 izfr'kr Hkkx jaxhuh fdLe ls izkIr
gksrk gS tcfd dqlqeh fdLe ls dsoy 10 izfr'kr yk[k izkIr gksrk gSA jaxhuh
fdLe dh cSlk[kh Qly dkfrZdh dh vis{kk vPNh mit nsrh gSA dqy jaxhuh
Qly dk 85 izfr'kr Hkkx cSlk[kh Qly ls izkIr gksrk gSA

5-12-3 Ykk[k dh [ksrh (Cultivation of Lac)

Ykk[k dh [ksrh ds fy, ,sls LFkku dk p;u djuk pkfg, tgk¡ ij iks"kd ikS/ksa
vPNh izdkj ls ykx, tk ldsa vkSj LoLFk jg ldsaA ml LFkku ij u vf/kd
lnhZ iM+rh gks vkSj u vf/kd xehZA blds vfrfjDr mi;qDr ek=k esa o'kkZ gksrh
gksA yk[k dh [ksrh ds fy, fuEufyf[kr pj.k egRoiw.kZ gksrs gSa&

1- dkV&Nk¡V (Pruning)

2- lapkj.k (Inoculation)

3- Qly dkVuk (Harvesting)

1- dkV Nk¡V (Pruning) &Ikks"kd ikS/kksa ls iqjkuh] detksj ;k chekj
'kk[kkvksa dks dkVdj vyx djus dks dkV&Nk¡V (Pruning) dgrs gSaA dkV&Nk¡V
djus ls iks"kd ikS/ks ij u;h dksey ,oa jlhyh 'kk[kk,¡ fudy vkrh gSa ftu ij
yk[k dhVksa dks Hkkstu izkIr djus esa vklkuh gksrh gSa vkSj yk[k mRiknu vPNk
gksrk gSA dVkbZ&N¡VkbZ iSus vkStkjksa (Sharp instruments) dh lgk;rk ls djuh
pkfg,A ikS/ks dh ,slh eksVh 'kk[kk,¡ ftudk O;kl 2-5 lseh ls vf/kd gks mUgsa
ugha dkVuk pkfg,A 1-25&2-50 lseh vFkkZr~ vk/ks ls ,d bap O;kl okyh
'kk[kkvksa dks gh dkVuk pkfg,A dVkbZ bl izdkj ls djuh pkfg, fd dkVus ds
ckn Hkh de ls de 3-5 lseh yEch 'kk[kk cp tk,A dqlqe ds ikS/kksa dks o"kZ esa
dsoy ,d ckj tqykbZ ds eghus esa dkVk tkrk gS] tcfd iykl ds ikS/kksa dks
dkfrZdh Qly ysus ds fy, Qjojh esa dkVk tkrk gS rkfd twu&tqykbZ esa Qly
ysus ds fy, lapkj.k fd;k tk ldsA csj ds ikS/kksa dks vizSy&ebZ esa dkVk tkrk
gSA ;fn cSlk[kh Qly ysuh gks rks iykl rFkk csj nksuksa dh dVkbZ vizSy esa dh
tkrh gS vkSj vDVwcj&uoEcj esa lapkj.k fd;k tkrk gSA
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dwis fof/k (Coupe System)& tc lHkh iks"kd ikS/kksa ij fujUrj yk[k
dhV ikys tkrs gSa vkSj mudh yxkrkj dkV&Nk¡V dh tkrh gSa rks ,sls ikS/ks
detksj gks tkrs gSa rFkk nks&rhu o"kZ ckn muls dksey 'kk[kkvksa ds fudyus dh
xfr eUn iM+ tkrh gSA bu lHkh dkj.kksa ls yk[k dk mRiknu de gks tkrk gSA
bl fLFkfr ls fuiVus ds fy, orZeku esa dwis fof/k fodflr dh xbZ gSA dwis
fof/k bl fl)kUr ij vk/kkfjr gS fd ctk; lHkh iks"kd ikS/kksa ij ,d lkFk
Qly ysus ds dqN ikS/kksa ij gh Qly yh tk, vkSj dqN ikS/kksa dks viuh [kksbZ
'kfDr izkIr djus gsrq vkjke djus fn;k tk,A bl izdkj ikS/kksa dks lewgksa esa
foHkkftr dj nsrs gSa vkSj izR;sd lewg dks dwis dgrs gSaA izR;sd dwis esa ikS/kksa dh
la[;k vFkok iafDr;k¡ (Rows) yk[k dhV dh iztkfr] fdLe] iks"kd ikS/ks dh
iztkfr ,oa LFkkuh; voLFkkvksa ij fuHkZj djrh gSA

SCATEUR

PRUNING SAW

PRUNING KNIEF

fp= Ø- 5-14% Pruning and cutting instruments

dqlqe ds ikS/kksa esa of̀) cgqr eUn xfr ls gksrh gS vr% izR;sd dwis esa
dqlqe ds ikS/kksa dh pkj nksgjh drkjssa j[kh tkrh gSa vkSj izR;sd nksgjh drkj ij
nks o"kksZa esa ,d ckj yk[k dh Qly yh tkrh gSA bl izdkj dwis dh izR;sd
nksgjh drkj ds ikS/kksa dks 18 ekg dk foJke fey tkrk gSA brus le; esa os
fQj ls LoLFk of̀) djds dhV ikyus yk;d gks tkrs gSA

blh izdkj jaxhuh fdLe ds fy, iykl] csj vkfn iks"kd ikS/kksa ds rhu
dwis cukrs gSa ftuesa ikS/kksa dk vuqikr 3%1%3 j[kk tkrk gSA nksuksa cM+s dwiksa ds
ikS/kksa ij ,d o"kZ ds vUrjky ij cSlk[kh Qly ds dhV ikys tkrs gSaa ;g Qly
vDVwcj&uoEcj ls twu&tqykbZ rd jgrh gSA NksVs okys dwis ds ikS/kksa ij izR;sd
o"kZ dkfrZdh Qly ds dhV ikys tkrs gSaA vr% bl Qly ds fy, ikS/ks
twu&tqykbZ ls ysdj vDVwcj&uoEcj rd f?kjs jgrs gSa vkSj 'ks"k le; esa of̀)
djds fQj ls dhV ikyus yk;d gks tkrs gSaaA eYgks=k 1963 us ,d vU; fof/k
izLrkfor dh ftlds vuqlkj iks"kd ikS/kksa dh rhu cjkcj dh iafDr;k¡ cukdj nks
iafDr;ksa ij chth yk[k (Seed lac) rFkk rhljh iafDr ij O;kikfjd yk[k iSnk
dh tk ldrh gSA bl fof/k esa mRiUu yk[k dh Qly dks vizSy&ebZ ds eghus
esa dPpk (Ari lac) gh mrkj ysrs gSaA
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2- lapkj.k (Inoculation)& Ykk[k dhVksa dh u, iks"kd ikS/ks ij igq¡pkus
dh fØ;k dks lapkj.k (Inoculation) dgrs gSA lapkj.k izkÑfrd Hkh gksrk gS vksj
Ñf=e HkhA

izkÑfrd lapkj.k (Natural inoculation) esa fuEQ izkÑfrd :Ik ls xfr
djrs gq, ,d 'kk[kk ls nwljs 'kk[kk ij vFkok ,d ikS/ks ls nwljs ikS/ksa ij
lapkfjr gks tkrs gSaA bl izdkj fuEQksa ds oÙn (Swarm) ,d gh ikS/ks ij
ckj&ckj jl pwlrs gSa ftlls ikS/kk detksj gks tkrk gS vkSj yk[k dk mRiknu
de gks tkrk gSA

Ñf=e lapkj.k (Artificial inoculation) ekuo ds ek/;e ls fd;k tkrk
gSA uj dhV ls laxe (Mating) djus ds mijkUr tc eknk v.Ms nsus ds fy,
rS;kj gks tkrh gS rks ml le; yk[k d{k esa buds 'kjhj ds Ik'p Hkkx ij ,d
ihyk fcUnq (Yellow spot) cu tkrk gSA vc eknk vius 'kjhj dks fldksM+dj
txg cukrh gSA blh txg ij vius v.Ms Hkj ysrh gSA v.Mksn~Hksnu ls iwoZ
gh ,slh Vgfu;ksa dks 6 bap dh yackbZ esa dkV ysuk pkfg,A bls tuu yk[k
dgrs gSaA v.Mksn~Hksnu ds ifj.kkeLo#i fudys fuEQ fxju u ik;sa vkSj lqxerk
ls cSB ldsaA

3- Qly dkVuk (Harvesting)& Ykk[k teh gqbZ Vgfu;ksa dks iks"kd
ikS/ks ls dkVdj ,df=r djus dks Qly dkVuk (Harvesting) dgrs gSaaA yk[k
dh Qly rHkh dkVuh pkfg, tc og ifjiDo (Mature) gks tk,A vifjiDo
Qly (Immature corp) dkVus ls tks yk[k izkIr gksrh gS mls ,jh yk[k (Ari
lac) dgrs gSaA vifjiDo Qly dkVus ls yk[k dhVksa dh la[;k izHkkfor gksrh gS
ftlls vkxs pydj yk[k mRiknu Hkh izHkkfor gksrk gSA ;g Hkh egRoiw.kZ gS fd
yk[k dh lEiw.kZ Qly dkVh tk, vU;Fkk NksM+h x;h Vgfu;ksa ij 'k=qvksa ds
vkØe.k dk [krjk cuk jgrk gSA

ifjiDo Qly (Mature crop) og Qly gksrh gS tks fuEQksa ds fuxZeu
(Emergence) ls Bhd igys yh tkrh gSA ifjiDo yk[k dh igpku ;g gS fd
yk[k d{k ds Ik'p Hkkx ij fLFkr ihyk fcUnq (Yellow spot) Øe'k% QSyus
yxrk gS vkSj vUr esa vk/ks ls vf/kd yk[k d{k ij QSy tkrk gSA ihys fcUnq ds
QSyus ds le; gh yk[k dh Qly dkVuk loksZRre gksrk gSA ifjiDo yk[k
(Mature lac) dks fLVd yk[k (Stick lac) ;k tuu yk[k (Brood lac) dgrs
gSaA bl tuu yk[k ls fuEQksa ds fuxZeu ds Ik'pkr~ tc yk[k ,df=r dj ysrs
gSa rc bls Qadh yk[k (Phunki lac) dgrs gSaA bl Qadh yk[k dks dwVdj ty
ls vPNh izdkj ls /kks;k tkrk gS rkfd /kwy&feêh] èr dhV ,oa jax inkFkZ NwV
tk,A fQj /kksdj lkQ dh x;h bl yk[k dks ok;q esa lq[kk ysrs gSaa bl nkusnkj
(Granular) yk[k dks cht yk[k (Seed lac) dgrs gSaA bl cht yk[k dks diM+s
ds cM+s FkSys esa j[kdj ydM+h ds dks;ys dh vk¡p (Charcoal fire) esa fi?kykrs
gSaA yk[k ds fi?ky tkus ds ckn diM+s ds FkSyksa dks ejksM+dj (Twisting) yk[k
Nku ysrs gSaA Nuh gqbZ yk[k 'kq) yk[k (Pure lac) ;k cVu yk[k (Button lac)
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dgykrh gSA FkSyksa esa 'ks"k cph v'kq) yk[k dks fdjh yk[k (Kirri lac) dgrs gSa aA
'kq) yk[k (Pure lac) dks xeZ djds nckdj piVh ijr (Sheet) ds :Ik esa
ifjofrZr dj nsrs gSaA 'kq) yk[k dh bl piVh irZ dks piM+k (Shellac) dgrs
gSaA piM+k ;k 'ksySd (Shellac) cukus ds fy, vkWVksDyso (Autoclave) dk iz;ksx
fd;k tkrk gSA blds fy;s cht yk[k dks yksgs dh tkyhnkj FkSfy;ksa esa Hkjdj
vkWVksDyso esa j[kk tkrk gSA xeZ gksus ij cht yk[k fi?ky dj yksg dh tkyh
ls fudydj vkWVksDyso ds fupys Hkkx esa tek gksrh jgrh gSA ftls ckgj
fudky dj iryh&iryh ijrksa esa tekdj lq[kk ysrs gSaA bls gh piM+k
(Shellac) dgrs gaSA blh izdkj cht yk[k dks ,sYdksgkWy (Alcohol) esa ?kksydj
vklou (Distillation) djds Hkh 'kq) yk[k izkIr dh tkrh gS ijUrq ;g fof/k
eg¡xh ,oa vkx yxus ds Hk; ds dkj.k cgqr de iz;ksx esa yk;h tkrh gSA

5-12-4 yk[k dhV ds 'k=q (Enemies of Lac culture)

yk[k mRikndksa ds fy, yk[k ¼dhV½ Ñf"k ds 'k=q cMh leL;k gksrs gS] D;ksafd ;s
dsoy yk[k dhVksa dh la[;k dks gh de ugha djrs gS cfYd yk[k ds
mRiknu ,oa mldh xq.koRrk ij Hkh cqjk@gkfudkjd izHkko Mkyrs gSaA
Biotic ,oa Abiotic tSfod ,oa vtSfod dkjd] ifjfLFkfr;k¡ fuEuizdkj gkfu
igq¡pkrs gSa&

1- vtSfod dkjd (Abiotic Factor)& lw;Z dk rki] rst izdk'k] mPp
rkiØe] vknZzrk izfr'kr] Hkkjh o"kkZ] rst gok vkfn yk[k dh [ksrh dks
dkQh uqdlku igq¡pkfr gSA

2- tSfod dkjd (Biotic Factor)& blds varxZr vf/kdka'k 'k=q Lru/kkjh
tSls pwgs] fxygfj;k¡ rFkk canj vkfnA vU; dhV Hkh yk[k dhV ds
'kfDr'kkyh nq'eu gksrs gSaA izfro"kZ 4 yk[k Vu yk[k dk uqdlku igq¡pkrs
gSA

;s tSfod 'k=q nks izdkj ds gksrs gSa &

(A) ijthoh (Parasites)& dhV-ijthoh pSfYlM (Chalcid) dhV gS] ftuesa
VSdkMhZQsxl VSdkMhZ (Tachardiaephagus tachardie)] ;wisYel VSdkMhZ
(Eupelmus Tachardiae) vkfn dqN izeq[k tkfr;k¡ gSaA

(B) f'kdkjh@;k ijHk{kh (Predators)& yk[k dhV dk f'kdkj nks ekWFk
iztkfr;k¡ ¼lQsn ekWFk & ;wCysEek ,seSfcfyl (Eublemma amabilis)
rFkk CySfd'k & xzsek¡Fk& gSdksfljk iqyosfDy;k djrh gSA budh eknk;sa
yk[k& dks"kkvksa ds lehi gh v.Mfu{ksi.k djrh gSA fodflr gksdj ykosZ
v.Mksa ls ckgj vkdj yk[k dhVksa dks [kkrs gSaaA

fu;U=.k ds mik; (Control Measures)-

mijksDr of.kZr 'k=qvksa }kjk dh xbZ gkfu dks dbZ fof/k;ksa }kjk de fd;k
tk ldrk gS &
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(A) lkaLÑfrd fof/k (Cultural Method)

(i) fu"kspu esa iz;qDr dh tkus okyh Hkw.k Vguh ijthoh rFkk f'kdkfj;ksa ls
eqDr gksuk pkfg,A

(ii) isM+ ls NqM+k;s x;s yk[k dks 'k=qvksa }kjk laØfer {ks=ksa ls ckgj j[kuk
pkfg,A

(iii) laØfer Vgfu;ksa dks tykdj u"V dj nsuk pkfg,A

(B) jklk;fud fof/k (Chemical Method)

Qly dks dkVus ds rqjUr ckn ?kwezu vFkok ty&Mkscu
vFkkZr~ ?kqvk¡ }kjk ;k ty esa Mqcksdj mUgsa 'k=qvksa ds eqDr fd;k tkrk gSA

(C) tSooSKkfud fof/k (Biological Method)

Ikjthoh dhVksa dks u"V djus ds fy, Qly esa muds ijthoh ¼vFkkZr~
vfrijthoh½ thoksa dks vko';d la[;k ¼ek=k½ esa NksM+ nsuk pkfg, rkfd
vfrijthoh yk[k dhV ds ijthfo;ksa dks u"V dj nsaA

5-12-5 Ykk[k ds mi;ksx ,oa vkfFkZd egRo (Uses of Lac)
(Economic Importance)

1- xzkeksQksu dk fjdkMZ cukus esaA

2- lqukj bldk mi;ksx xguksa ds [kks[kys Hkkxksa dks Hkjus esaA

3- ikWfy'k] is.V rFkk okfuZ'k cukus esaA

4- fo|qr lkeku] fo|qr jks/ku (Insulation) cukus esaA

5- QksVksxzkQh ds leku esaA

6- eksgj ds ekse (Sealing wax) dks cukus esa A

7- f[kykSus] cVu rFkk orZu cukus esaA

8- yk[k dk eq[;r% mi;ksx (Wood finishing) esa fpfUgr (Marking)A
okfuZf'kax rFkk ikWfy'k djus esa vkrk gSA

9- Ñf=e peM+k cukus okys m|ksxksa esa cgqrk;r iz;ksx fd;k tkrk gSA

10- Ñf=e&lkSUn;Z izlk/ku {ks=ksa] pwfM;k¡ cukus] fMtkbfuax ,oa fpidkus ds
fy, fd;k tkrk gSA lksus ds t+ojksa esa [kkyh LFkkuksa esa Hkjus ds dke
vkrk gSA

5-13 Hkkjr esa yk[k m|ksx (Lac Industry in India)

Hkkjr esa yk[k m|ksx ,d y?kq m|ksx ds :Ik esa fodflr gSaA pw¡fd blesa iw¡th
ykxr de gksrh gS vkSj le; Hkh de yxrk gSA vr% de vk; oxZ ds fdlku
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Hkh bls lgk;d m|ksx ds :Ik essa lapkfyr dj jgs gSa aA yk[k dh Qly udn
Qly (Cash crop) ekuh tkrh gS blfy, Hkh yk[k dh [ksrh xjhc fdlkuksa ,oa
vkfnoklh {ks=ksa esa vf/kd izpfyr gSA yk[k dk lokZf/kd mRiknu fcgkj esa gksrk
gS tgk¡ ns'k ds dqy yk[k mRiknu dk yxHkx 42 izfr'kr Hkkx mRikfnr gksrk
gSA fcgkj ds ckn e/; izns'k esa lokZf/kd 26-5 izfr'kr yk[k mRikfnr gksrk gSA
yk[k mRiknu djus okys vU; izkUr gSa& if'pe caxky ¼21 izfr'kr½] egkjk"Vª
¼6 izfr'kr½ rFkk mRrj izns'k ¼2 izfr'kr½A vU; izkUrksa esa( tSls& vksfM'kk] vle]
iatkc] dukZVd esa FkksM+h ek=k esa yk[k mRikfnr gksrk gSA NRrhlx<+ esa jk;iqj]
fcykliqj] e/;izns'k esa tcyiqj] fNUnokM+k rFkk mRrj izns'k esa fetkZiqj ftys esa
vf/kd yk[k mRiknu gksrk gSA

Hkkjr esa lu~ 1921 esa yk[k vuqlU/kku laxBu (Association for Lac
Research) LFkkfir fd;k x;kA blh laxBu us lu~ 1925 esa ukedqe ¼jk¡ph½ esa
Hkkjrh; yk[k vuqla/kku laLFkku (Indian Lac Research Institute) LFkkfir
fd;kA ckn esa bls yk[k mRiknu ,oa vuqlU/kku ds vfrfjDr Ø;&foØ; o
fu;kZr ij fu;U=.k dk vf/kdkj nsdj Hkkjrh; yk[k midj lfefr (Indian Lac
Cess Committee) esa ifjofrZr dj fn;k x;kA yxkrkj gks jgs vuqlU/kkuksa]
rduhdh fodkl ,oa izksRlkgu ds ifj.kkeLo#i vkt Hkkjr yk[k mRiknu ds
{ks= esa fo'o dk vxz.kh ns'k cu x;k gSA tgk¡ fo'o dk dqy 80 izfr'kr yk[k
mRikfnr gks jgk gSA

viuh çxfr tk¡fp, (Check Your Progress)
25- Hkkjr esa lokZf/kd yk[k dk mRiknu fd;k tkrk fuEu es ls dgk¡&

¼v½ m-iz-] ¼c½ e-iz]

¼d½ fcgkj esa ¼M½ i- caxkyA

26- Ykk[k dhV dk oSKkfud uke gS &

¼v½ Laccifer Lacca]

¼c½ Tachardia Lacca, Bombyx mori]

¼d½ Honey bee]

¼M½ ¼v½ ,oa ¼c½ nksuksaA

27- Ykk[k dk lzko.k djus okyh voLFkk,¡ gS&

¼v½ uj] eknk rFkk fuEQ ¼c½ eknk rFkk fuEQ]

¼d½ uj ,oa fuEQ] ¼M½ uj rFkk eknkA

28- Ykk[k lzkfor gksrk gS&

¼v½ :ikUrfjr yk[k xzafFk;ksa ls] ¼c½ xzluh; xazfUFk;ksa ls]

¼d½ pehZ; xzafUFk;ksa ls] ¼M½ xqnk }kj lsA
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29- fuEQ ds fuxZeu ds ckn izkIr dh xbZ yk[k dgykrh gSA

¼v½ tuu yk[k] ¼c½ fLVd yk[k]

¼d½ Qadh yk[k] ¼M½ cVu yk[kA

30- Hkkjrh; yk[k vuqlaU/kku laLFkku fLFkr gS &

¼v½ tcyiwj] ¼c½ jk¡ph esa]

¼d½ fetkZiwj] ¼M½ eSlwj esaA

31- Ukj yk[k dhV gksrk gS &

¼v½ li{k] ¼c½ vi{k]

¼d½ li{k ,oa vi{k] nksuksa ¼M½ vidf'kZrA

32- Ykk[k gS

¼v½ jsflu] ¼c½ vdkcZfud]

¼d½ rSyh; voLFkk] ¼M½ xksanA

33- Ekknk yk[k dhV ,d ckj esa yxHkx fdrus v.Ms nsrh gSa\

¼v½ 150&250] ¼c½ 300&350]

¼d½ 400&450] ¼M½ 200&300A

34- Hkkjrh; yk[k vuqlU/kku laLFkk (ILRI) dh LFkkiuk fdl o"kZ gqbZ\

¼v½ 1930] ¼c½ 1960]

¼d½ 1925 ¼M½ 1999A

35- Ykk[k mRiknu ds {ks= esa Hkkjr ds ckn nwljk LFkku gSa&

¼v½ phu dk] ¼c½ FkkbZyS.M dk]

¼d½ czkthy dk ¼M½ Jhyadk dkA

5-14 lhVksfQyl vksjkbts fyUusl

oxhZdj.k (Classification):-

la?k (Phylum) % vkFkksZiksMk (Arthropoda)

oxZ (Class) % bUlsDVk (Insecta)

mi&oxZ (Sub class) % VsjhxksVk (Pterygota)

(Sitophilus Oryzae Linn.)
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izHkkx (Division) % ,.MksIVsjhxksVk (Endopterygota)

dqy (Family) % dqdwZfy;ksfuMh (Curculionidae)

lkekU; uke (Common Name) % pkoy dk ?kqu (Rice Weevil)] lqjlqjh
(sursuri)

forj.k (Distribution) % Hkkjr esa lHkh LFkkuksa ij ik;k tkrk gSaA

iks"kd vUu (Food Grains) % pkoy (Rice)] xsagw¡ (Wheat)] eDdk (Maize)]
tkS (Barle)] Tokj (Jowar) vkfnA

igpku (Identification)& o;Ld ?kqu 3-5 feeh yEck] csyukdkj ,oa
Hkwjs jax dk gksrk gSA bldk FkqFkqu (Rostrum) 1 feeh yEck gksrk gSA flj
ij ,d tksMh etcwr] eqM+h gqbZ (Elbowed) eqXnjkdkj (Clavate) J̀afxdk,¡ ik;h
tkrh gSa ftuds vk/kkj ij la;qDr us= fLFkr gksrs gSA mnj iw.kZ :Ik ls bykbVªk
(Elytra) ls <¡dk gksrk gS ftl ij pkj gYds yky ;k ihys jax ds /kCcs ik;s
tkrs gSaA iSj yEcs gksrs gSaA

Lkkj.kh Ø- 5-2% (Pests of Stored Grains)

Ø-
l-

ihM+d dk lkekU; uke ihM+d dk
oSKkfud uke

Hk.Mkfjr vukt

1- Pkoy dk ?kqu ;k lqjljh
(Rice Weevil or
Sursuri)

lhVksfQyl
vkSjkbt s
(Sitophilus
oryzae)

Pkkoy] vksjkbtk lSVkbok
(Rice, Oryza sativa)
xSg¡w] fVªfVde ,LVkboe
(Wheat, Triticum
aestivum)
eDdk] ft;k est (Maize,
Zea mays)
tkS] gkWjfM;e oYxs;j
(Barley, Hordeum
vulgare)
Tokj] lkWj?ke oYxs;j
(Jawar, Sorglum
valgare)

2- [kijk chVy (Khapra
Beetle)

VªksxksMekZ
xzSusfj;e
(Trogoderma
granarium)

Xksgw¡] eDdk] tkS] pkoy vkfnA

3- nky dk chVy ;k <ksjk
(Pulse Beetle or
Dhora)

dSykslksczwdl
pkbusfUll
(Callosobruchus
chinensis)

Pkuk] lkblj] ,jhfVue
(Gram, Cicer arietinum)
eVj] ikble lSVkboe
(Pea, Pisum sativum)
vjgj] dSjksul dtku
(Pigeon pea, Cajanus
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cajan) ew¡x] Qsfl;ksyl
eqUxks (Moong,
Phaseolus mungo)
mnZ] Qsfl;ksyl jsfM;sVl
(Urd, Phaseolus
radiates)

4- vkVs dk yky chVy ;k
lqjljh (Red Flour
Beetle)

Vªkbcksfy;e
dSLVsfu;e
(Tribolium
castaneum)

vkVk] eSnk ,oa lwthA

5- yslj xzsu cksjj (Lesser
Grain Borer)

jkbtksiFkkZ
Mksfefudk
(Rhizopertha
dominica)

xsgw¡] pkoy] nky] Tokj]
eDdk vkfnA

6- ,Uxkseks,l xzsu ekWFk
(Angoumois Grain
Moth)

lhVksVªksxk
lhfj;sysyk
(Sitotroga
cerealella)

xsgw¡] /kku] tkS] Tokj] eDdk
vkfnA

7- bf.M;u ehy ekWFk
(Indian Meal Moth)

IyksfM;k
b.VjiadVsyk
(Plodia
interpunctella)

vukt (Grains), vkVk
(Meal) , lw[ks esos (Dry
Fruits), dk"B Qy (Nuts)

8- Pkoy dk 'kyHk (Rice
Moth)

dkWjlkbjk
flQSyksfudk
(Corcyra
cephalonica)

Pkkoy (Rice)] nygu
(Pulses)] frygu (Oil
seeds)] lw[ks esos (Dry
Fruits)A

5-14-1 thou o`Ùk (Life History)

o;Ld cuus ds yxHkx ,d lIrkg ckn eknk v.Ms nsuk izkjEHk dj nsrh gSA
v.Ms nsus ds fy, eknk vius NksVs ijUrq iSu eSf.Mfcy }kjk vukt ds nkus
esa ,d ckjhd fNnz cukrh gS ftlesa v.Mk j[kus ds ckn ;g fNnz dks ,d
fpifpis inkFkZ ls cUn dj nsrh gSA dHkh dHkh ,d gh nkus esa 2 ls rhu v.Ms
rd nsrh gSA ,d eknk yxHkx 250&300 v.Ms nsrh gSA izR;sd v.Mk 0-7 feeh
yEck 0-3 feeh pkSM+k] lQsn jax dk rFkk v/kZ& ikjn'kZd gksrk gSA xfeZ;ksa esa
mn~Hkou dky (Incubation period) 2&5 fnu rFkk lfnZ;ksa esa 6&10 fnu dk
gksrk gSA
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EGG

EGG ON WHEAT GRAIN

GRUB

PUPA

ADULT

fp= Ø- 5-15% Life history of Sitophilus oryzae

v.Ms ls fudyk xzc (Grub) ihys&lQsn jax dk 0-8 feeh yEck ykokZ
gksrk gS tks v.Mksn~Hksnu gksrs gh nkus ds vUnj Hkkstu djus yxrk gSA 25&35
fnu dh ykoZy vof/k esa ;g rhu ckj fueksZpu djds pkSFks ykoZy baLVkj esa
ifjofrZr gks tkrk gSA iw.kZ fodflr xzc yxHkx 3 feeh yEck] ihys& Hkwjs jax
dk iSj jfgr (Apodous) ykokZ gksrk gS ftlds eq[kkax dkVus ,oa pckus okys
gksrs gSA

nkus ds vUnj gh xzc I;wik (Pupa) esa ifjofrZr gks tkrk gSA I;wik Hkwjs jax
dk rFkk 2-5 feeh yEck gksrk gSA xfeZ;ks esa I;wiy vof/k 4&7 fnu rFkk lfnZ;ksa
esa 14&21 fnu gksrh gS mlds ckn I;wik ls o;Ld ?kqu fudy vkrk gSA

,d o"kZ esa bl dhV dh 3&4 ihf<+;k¡ feyrh gSaA ;g vizSy ls vDVwcj rd
iztuu djrk gSA xzc rFkk o;Ld nksuksa voLFkk,¡ 'khrfuf"Ø;rk esa tkrh gSaA

bl dhV dh ,d nwljh tkfr flVksfQyl xzSusfj;l (Sitophilus
granarius) gksrh gS tks lk- vksjkbts dh rjg mM ugh ldrh rFkk blds
bykbVªk ij fu'kku ;k /kCcs ugh ik;s tkrsA

{kfr dh izÑfr ,oa foLrkj (Nature and Extent of Damage)& bl
dhV ds xzc rFkk o;Ld nksuksa gh vius dkVus rFkk pckus okys eq[kkaxks ls
vukt ds nkuks dks vUnj ls [kkdj [kks[kyk dj nsrs gS rFkk Hkkjh uqdlku
igq¡pkrs gSA iSj jfgr xzc ,d nkus ls nqljs nkus rd ugh igq¡p ikrk ijUrq
o;Ld ?kqu mM+dj viuk LFkku cny ysrs gSA vf/kd ueh buds fy, cgqr
lqfo/kktud gksrh gSA ueh gksus ds dkj.k [kk;s gq, nkuksa esa dodksa dk vkØe.k
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gks tkrk gS ftlls nkus dkys iM+ tkrs gSaA budk vkØe.k bruh vf/kd la[;k
esa gksrk gSa fd Hk.Mkfjr vukt iwjh rjg ls u"V gks tkrk gSA

fu;U=.k (Control)

1- vukt Hk.Mkj.k ls iwoZ ml LFkku dh vPNh rjg ls lQkbZ dj ysuh
pkfg, rFkk dwMk &djdV dks tyk nsuk pkfg,A xksnke esa njkjksa dks
lhesUV ;k vU; mi;qDr inkFkZ ls cUn dj nsuk pkfg,A

2- xksnke esa pwgksa ds lHkh fcyksa dks VwVs dk¡p ds VqdM+ks ,oa feÍh ds feJ.k
ls cUn dj nsuk pkfg, rFkk mlds Åij ls lhesUV dk IykLVj dj nsuk
pkfg,A

3- Hk.Mkj.k ds fy, iwlk fcu (Pusa bin)] gkiqj fcu (Hapur bin) ;k
iUruxj dqByk (Pantnagar Kuthla) dk mi;ksx djuk pkfg,A

4- ;fn Hk.Mkj.k /kkrq dh cuh lajpukvksa vFkok VkV ds iqjkus cksjksa (Gunny
bags) esa djuk gks rks mUgs igys xeZ ty esa /kksdj lkQ dj ysuk pkgh,
rFkk cksjksa dks eSykfFk;kWu ds 1 izfr'kr ?kksy esa 10 feuV Rkd j[kus ds
Ik'pkr~ /kwi esa Hkyh Hkk¡fr lq[kk ysuk pkfg,A

5- Hk.Mkj.k ls iwoZ xksnke esa 1-0 izfr'kr eSykfFk;kWu (Malathion) 50 EC
dk fNMdko (Spraying) 3 fyVj izfr 100 oxZ ehVj dh nj ls dj
ysuk pkfg,A xksnke dh ixMf.M;ks (Alleyways) ij eSykfFk;kWu 50 EC
ds ?kksy dk fNMdko 10 feyh izfr yhVj ty dh nj ls djuk pkfg,A

6- Hk.Mkj.k djrs le; xksnke ds lHkh jks'kunkuksa ,oa f[kMfd;ksa dks dldj
cUn dj nsuk pkfg, rFkk njoktksa ds uhps ds [kkyh LFkkuksa dks tkyh
yxkdj cUn dj nsuk pkfg, rkfd pwgksa ds izos'k dks jksdk tk ldsA

7- vukt Hk.Mkj.k ls iwoZ mls vPNh izdkj ls lq[kk ysuk pkfg, ftlls
mlesa ueh u jgsA 9 izfr'kr ls vf/kd ueh gksus ij vukt ds ihM+dks ls
izHkkfor gksus dk [krjk cuk jgrk gSA

8- laxzfgr vukt esa mifLFkr VwVs vFkok {kfrxzLr nkuksa dks iF̀kd~ dj nsuk
pkfg,A

9- Hk.Mkj.k ls iwoZ vukt dks bfFkyhu MkbDyksjkbM rFkk dkcZu
VsVªkDykjkbM ds feJ.k (EDCT) ls 15 yhVj izfr 400 fDoUVy dh nj
ls mipkfjr djuk pkfg,A blds lkFk gh Hk.Mkj.k ls iwoZ xksnke dks
bfFkyhu MkbDyksjkbM rFkk dkcZu VsVªksDyksjkbM rFkk dkcZu ckblYQkbM
ds feJ.k ls 8 yhVj izfr ,d gtkj ?ku QqV dh nj ls 24 ?k.Vs rd
/kwfer (Fumigate) djuk pkfg,A

10- Hk.Mkfjr vukt dks ,yqfefu;e QkWLQkbM (Aluminium phosphide) ;k
lsYQkWl (Celphos) dh ,d xksyh izfr ehfVªd Vu dh nj ls vFkok bZ-
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Mh- ch- (EDB) 3 feyh izfr fDoUVy dh nj ls /kwfer djus ls ihM+dks
ls NqVdkjk ik;k tk ldrk gSA

11- ;fn lEHko gks rks xksnke dk rki ;k rks 150C ls de vFkok 400C ls
dqN vf/kd cuk;s j[kuk pkfg,A

12- xksnke esa vukt ds cksjksa ds pÍs (Stakes) mfpr jhfr ls cuk;s tkus
pkfg,A

5-15 Vªkbcksfy;e dSLVsfu;e gcZLV (Tribolium
Castaneum Herbst)

oxhZdj.k (Classification)

Qkbye (Phylum) % vkFkzksZiksMk (Arthropoda)

Dykl (Class) % bUlsDVk (Insecta)

mioxZ (Sub class) % VsjhxksVk (Pterygota)

izHkkx (Division) % ,.MksIVsjhxksVk (Endopterygota)

x.k (Order) % dksfy;ksIVsjk (Coleoptera)

dqy (Family) % Vsfufcz;ksfuMh (Tenebrionidae)

lkekU; uke (Common Name) % vkVs dk yky chVy (Red Flour
Beetle) ;k vkVs dh lqjlqjh

forj.k (Distribution) & Hkkjr ds lHkh izkUrksa esa ik;k tkrk gSA

iks"kd (Host)& lkekU;r;k vkVs esa ik;k tkrk gS ijUrq vkVs ds
vfrfjDr eSnk] lwth] nky ,oa lw[ks esaoks ij Hkh ik;k tk ldrk gSA

igpku (Identification)& yky Hkwjs jax dk dhV gS ftlds 'kjhj dh
yEckbZ 3&4 feeh rFkk pkSMkbZ 1-2 feeh gksrh gSA 'kjhj Li"V :Ik ls flj]
o{k ,oa mnj esa c¡Vk fn[kk;h nsrk gSA flj ,oa o{k ij lw{e xÔs fn[kkbZZ nsrs gSA
flj ij eqXnjkdkj (Clavate) Ükàfxdk,¡ ik;h tkrh gSa ftuds vfUre rhu [k.M
pkSM+s gksrs gSaA vxz o{k dh i`"B IysV (Tergum) ckgj dh rjQ fudyh fn[kk;h
nsrh gSA bykbVªk ij [kM+h /kkfj;k¡ fn[kkbZ nsrh gSaA bldh ,d vU; iztkfr
Vªkbcksfy;e dU¶;wle (Tribolium confusum) gksrh gS tks blls vkdkj esa
NksVh gksrh gS ijUrq mM+ ldrh gSA
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5-15-1 thou o`Ùk (Life History)

o;Ld eknk eSFkwu ds 24&48 ?k.Vs ckn vkVs ;k nkuksa ds e/; v.Ms nsrh gSA ;s
v.Ms csyukdkj ,oa lQsn jax ds gksrs gaSA ,d eknk yxHkx 400 v.Ms nsrh gSA
4&10 fnu dh mn~Hkou vof/k ds ckn v.Mksn~Hksnu }kjk xzc ckgj vkrk gSA

v.Ms ls fudyk xzc yxHkx 1 feeh yEck rFkk lQsn ihyk jax dk gksrk
gSA ;g Hkkstu djrk gS vkSj of̀} djrk gSA 21&28 fnu ds vUnj ;g 4&5 ckj
fueksZpu djds iw.kZ fodflr gks tkrk gSA iw.kZ fodflr xzc yky jax dk 6 feeh
yEck ykokZ gksrk gS ftlds 'kjhj ij jkse ik;s tkrs gSA blds eq[kkax dkVus ,oa
pckus okys gksrs gSaA

vkVs esa gh iw.kZ fodflr xzc I;wik es ifjofrZr gks tkrk gS ftldk jax
Hkwjk gksrk gSA 5&10 fnu dh I;wiy vof/k ds Ik'pkr~ o;Ld chVy ckgj fudy
vkrk gSA

;g dhV vizSy ls vDVwcj rd iztuu djrk gSA bldk thou o`Ùk
26&30 fnu dk gksrk gS rFkk ,d o"kZ esa bldh 4&5 ihf<;k¡ ik;h tkrh gaSA

{kfr dh izÑfr ,oa foLrkj (Nature and Extent of Damage)& ;g
dhV vkVs ,oa vkVs ls cus inkFkksZ( tSls & eSnk] lwth rFkk vU; dhVks a }kjk
{kfrxzLr nkuksa dks uqdlku igq¡pkrk gSA o"kkZ _rq esa melHkjh xehZ ds fnuksa
esa ;g ihM+d lokZf/kd {kfr igq¡pkrk gSA bldh mifLFkrh ds dkj.k vkVk ihys
&flysVh jax dk gks tkrk gS ftlls nqxZU/k vkus yxrh gS vkSj ;g ekuo ds
[kkus ;ksX; ugh jgrkA vkVs esa tkyk iM tkrk gSA

fu;U=.k (Control)
1- Hk.Mkj.k ls iwoZ xksnke es 1-0% eSykfFk;kWu (malathion) 50 EC dk

fNMdko (Spraying) 3 yhVj izfr 100 oxZ eh dh nj ls dj ysuk
pkfg,A

2- Hk.Mkj.k djrs le; xksnke ds lHkh jks'kunkuksa ,oa f[kMfd;ksa dks dldj
cUn dj nsuk pkfg,A

3- vukt Hk.Mkj.k djus ds iwoZ vuktksa dks Hkyh Hkk¡fr lq[kk ysuk pkfg,A

4- laxzfgr vuktksa esa mifLFkr VwVs vFkok {kfrxzLr nkuksa dks iF̀kd dj nsuk
pkfg,A

5- ;fn lEHko gks rks xksnke dk rki 150C & 400C ds utnhd gksuk
pkfg,A



vkfFkZd dhV foKku

534

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

GRUB
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EGG

PUPA

fp= Ø- 5-16% Life History of Tribolium castaneum

5-16 lfCt;ksa ds ihM+d (Pests of Vegetables)

lfCt;k¡ euq";ksa ds fy, eq[; HkksT; inkFkksZa dk fuekZ.k djrh gS rFkk ;g of̀)
rFkk lkekU; LokLF; ds fy, dkQh ykHknk;d gksrh gSA ;g cgqr lkjs iks"kd
inkFkkasZ] tSls & vk;ju dWfY'k;e] rFkk foVkfeUl ls ifjiw.kZ gksrh gSA vktdy
lfCt;ksa dh [ksrh Ñf"k rFkk vkfFkZdh esa egRoiw.kZ Hkwfedk vnk dj jgh gSA vcZu
{ks=ks (Urban regions) esa dbZ ifjokj] ?kjksa esa rkth lfCt;ksa dh [ksrh djrs gS
tks cgqr mi;ksxh gksrh gSA

dhV Hkkjh ek=k esa lfCt;ksa ij vkØe.k djds mudh la[;k rFkk xq.koÙkk
nksuks dks gh u"V dj nsrs gSaA lfCt;ksa dh la[;k rFkk mRiknu dks rHkh c<+k;k
tk ldrk gS] tc ge dhVks dh of̀) ij iw.kZ:Ik ls fu;U=.k dj ik;saxsA

iF̀oh ij dhVks dh mRifÙk vkt ls yxHkx 360 fe- o"kZ iwoZ gqbZ] tcfd
ekuo dh mRifÙk gq, dsoy 12 fe- o"kZ gh gq, gSA iF̀oh ij ik, tkus okys
leLr izdkj ds tUrqvkas dh dqy la[;k dk 70 izfr'kr Hkkx vdsys dhaVks dk
gSA dhVksa dh bl vn~Hkwr lQyrk dk eq[; dkj.k dhVksa dk fofHkUu okrkoj.k]
tSls Fky] ty ,oa ok;q esa jgusa ,oa fofHkUu izdkj ds Hkkstu dks [kkus ds izfr
iw.kZr;k vuqdwfyr gksuk gSA dhVkas ds eq[kkax fofHkUu izdkj ds [kk| inkFkksZa dks
[kkus gsrw fHkUu fHkUu izdkj ls :ikUrfjr gks x, gaSA cgqr ls dhaVks dh iztkfr;k¡
cgqHkksth; (Polyphagous) gksrh gSA bu lHkh dhV fo'ks"krkvksa dk gh ifj.kke gS
fd ;s ekuo dks fofHkUu izdkj ls uqdlku igq¡pkrs gSaA ekuo ds dqy [kk|
mRiknu dk yxHkx 20 izfr'kr Hkkx dhV [kk tkrs gSA blds vfrfjDr ;s
Hk.Mkfjr mRiknksa] i'kq/ku (Live stock) ,oa vU; mi;ksxh oLrqvksa
(Commodities) dks Hkh Hkkjh ek=k esa uqdlku igq¡pkrs gSaA ,sls tho tks izR;{k
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(Direct) ;k vizR;{k (Indirect) :Ik ls ekuo dks vkfFkZd {kfr igq¡pkrs gSa]
ihM+d dgykrs gSaA

ikd iz;kstu (Culinary purpose) gsrq mi;ksx esa yk, tkus okys 'kkdh;
ikS/kksa ds mRiknksa dks lfCt;k¡ (Vegetables) dgrs gSaA ikS/kksa ds fofHkUu Hkkxksa dk
iz;ksx lfCt;ksa ds :Ik esa fd;k tkrk gSa( tSls& tM ¼xktj] ewyh½( dUn (Tuber)
¼vkyw½( ?kudUn (Corm) ¼dpkyw] ftehdUn½( 'kYd dUn (Bulb) ¼I;kt]
yglwu½] ifÙk;k¡ ¼lykn] ikyd] cUnxksHkh½( iq"i ¼QqyxksHkh] czksdyh½( Qy ¼díw]
VekVj]cSaxu] Qfy;k¡] fHk.Mh½ rFkk cht ¼eVj½A vf/kdrj lfCt;k¡ js'kksa foVkfeuksa
rFkk [kfutksa dh vPNh lzksr gksrh gSaA vusd izdkj ds ihM+d fofHkUu izdkj dh
lfCt;ksa ij vkØe.k djds mUgs {kfrxzLr djrs gS vkSj Hkkjh uqdlku igq¡pkrs gSaA

izeq[k lfCt;ksa dh Qlyksa dks gkfu igq¡pkus okys ihM+dks dh lwph lkj.kh
es nh xbZ gS ijUrq ikB~;Øe dks n"̀Vhxr j[krs gq, izLrqr v/;k; esa dsoy nks
ihM+dks dk gh o.kZu fd;k tk jgk gSA

oxhZdj.k (Classification)

Qkbye (Phylum) % vkFkzksZiksMk (Arthropoda)

Dykl (Class) % bUlsDVk (Insecta)

mioxZ (Sub class) % VsjhxksVk (Pterygota)

izHkkx (Division) % ,.MksIVsjhxksVk (Endopterygota)

x.k (Order) % ysihMksIVsjk (Lepidoptera)

dqy (Family) % fi;fjMh (Pieridae)

lkekU; uke (Common Name) % xksHkh dh frryh (Cabbage
Butterfly)

Lkkj.kh Ø- 5-3% lfCt;ksa ds ihM+dks dh lwph (Pests of Vegetables)

Ø-
la-

ihM+d dk lkekU;
uke

ihM+d dk oSKkfud uke Qly dk uke

1- vkyw dk dUn
'kyHk (Potato
Tuber Moth)

Fkksjhfe;k
=¼ukWjhekWLphek½
vkWijdqysyk (Pthorimia
=Gnorimoschema)
operculella)

vkyw] lksysue n~;wcjksle
(Potato, Solanum
tuberosum)
VekVj] ykbdksiflZde
bLdqysUVe (Tomato,
Lycopersicum esculentum)
cSaxu] lksysue esyksathuk
(Brinjal, Solanum
melongena) vkyw (Potato)

5-17 fi;fjl czsflds fyUusl (Pieris Brassicae Linn.)
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2- vkyw dk lqugjk
Ñfe (Golden
Potato Nematode)

gsVjksMsjk
jkWLVkspkbusfUll
(Heterodera
rostochinensis)

vkyw (Potato)

3- fprdcjk iRrh
chVy ;k gìk
chVy (Spotted
Leaf Beetle or
Hadda Beetle)

bihySDuk
foftUVhvkWDVksiadVsVk
(Epilachna
viginitioctopunclata)

vkyw] VekVj] oSaxu]
fHk.Mh] ,fcyekWLdl
bLdqysUVl (Ladyfinger
Abelmoschus esculentus)

4- csSaxu dk ruk ,oa
Qy cs/kd (Brinjal
Shoot and Fruit
Borer)

Y;wfluksfMl
vkWjcksuSfyl
(Leucinodes orbonalis)

cSaxu

5- Qy dh eD[kh
(Fruit Fly)

Msdl dqdjfcVs (Dacus
cucurbitae)

díw] dqdjfcVk ekWLpsVk
(Pumpkin, Cucurbita
moschata)
ykSdh] ySthusfj;k
fllhjsfj;k (Lauki,
Lagenaria siceraria)
ddM+h]
dqdqfel ;wfVfyflel
(Kakri, Cucumis
utilissimus)
[khjk] dqdqfel lSVkbol
(Kheera, Cucums sativus)
djsyk] ekseksfMZdk dSjsfUl;k
(Karela, Momordica
charantia)
[kjcwtk] dqdqfel esyks
(Kharbju, Cucumis melo)
rjcwt] flVqyl oYxSfjl
(Tarbooj, Citrullus
vulgaris)

6 díw dk yky chVy
(Red Pumpkin
Beetle)

jsfQMksiSYik
¼vySdksQksjk½
Qksohdksfyl
Raphidopalpa
(=Aulacophora)
faveicolis)

díw

7- xksHkh dk frryh
(Cabbage
Butterfly)

fi;fjl czsflds (Pieris
brassicae)

QwyxksHkh] cUnxksHkh] 'kyte]
ewyh] jsQSul lSVkbol
(Radish, Raphanus sativus)
'kyte] czsfldk jkik
(Turnip, Brassica rapa

8- dikl dk yky cx
(Red Cotton Bug)

fMLMjdl dks;sUtkbZ
(Dysdercus koenigii)

fHk.Mh] dikl] xkWlhfi;e]
(Cotton, Gossypium sp.)
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9- I;kt dk fFkzIl
(Onion Thrips)

fFkzIl VcsdkbZ (Thrips
tabaci)

I;kl] ,fy;e lsik (Onion,
Allium cepa)
yglqu] ,fy;e lsVkboe
(Garlic, Allium sativum)

10- rEckdw dh lwaMh
(Tobacco
Caterpillar)

LiksMksIVsjk ¼izksMhfu;k½
fyVwjk (Spodoptera
(=Prodenia) Litura

rEckdw] (Nioctiana)
QwyxksHkh] ewyhA

forj.k (Distribution)& Hkkjro"kZ ds mu lHkh LFkkuksa esa tgk¡ ØwlhQsjh
dqy (Cruciferae family) dh 'kkd& lfCt;k¡ mxkbZ tkrh gS] ;g frryh ik;h
tkrh gSA

iks"kd ikS/ks (Host Plants)& bl frryh dk dSVjfiyj QwyxksHkh
(Cauliflower)] cUnxksHkh (Cabbage)] uky [kkWay (Nol-khol)] 'kyte
(Turnip)] ewyh (Radish)] rFkk rksjbZ (Toria) vkfn ds ikS/kkas ij Hkkstu djrk
gSA

a ij lewgksa esa v.Ms nsrh gSA ,d eknk yxHkx 170 v.Ms nsrh
gSA ;s v.Ms ihys lQsn jax ds gksrs gSa ftudk xksy gksrk gSA xehZ ds fnuks esaa
v.Mksn~Hksnu 3 ls 7 fnuksa esa rFkk lnhZ ds fnuksa 11 ls 17 fnuksa esa gksrk gSA
v.Mksn~Hksnu ds ifj.kkeLo:Ik NksVs& NksVs dSVjfiyj ckgj vk tkrs gSaA

izFke baLVkj dSVjfiyj gjs jax ds gksrs gSa vkSj >q.Mks a esa jgrs gSaA ;s
dSVjfiyj vius dkVus ,oa pckus okys eq[kkaxks dh lgk;rk ls rsth ls ikS/kksa dks
[kkus ,oa of̀) djus yxrs gSA xfeZ;ksa esa 15&20 fnu rFkk lfnZ;ksa esa 30&40 fnu
ds vUnj dSVjfiyj 4 ckj fueksZpu djds iw.kZ fodflr dSVjfiyj esa ifjofrZr
gks tkrs gSA iw.kZ fodflr dSVjfiyj 3&4 lseh yEck ,oa gjs ihys jax dk gksrk
gS ftlds 'kjhj ij NksVs NksVs jkse ik;s tkrs gSaA

5-17-1 thou pØ (Life Cycle)

eknk frryh ifÙk;ks

igpku (Identification)& ;g ihys lQsn jax dh cMs vkdkj dh frryh
gksrh gS ftlds i`"B ry dk jax /kq,¡ tSlk gksrk gSA blds ia[kks dk foLrkj 6&7
lseh gksrk gSA vxz ia[k ds 'kh"kZ dks.k (Apical angle) ij ,d dkyk fu'kku
ik;k tkrk gSA blds vfrfjDr uj frryh ds vxz ia[k ds i`"B ry ij nks dkys
fcUn ik, tkrs gSa] tcfd eknk frryh esa ;s dkys fcUnq vxz ia[k ds v/kj ry
ij ik, tkrs gSaA mÙkj Hkkjr esa ekpZ &vizSy ds eghus esa tc ekSle xeZ gksus
yxrk gS ;g frryh B.Ms LFkkuksa dks pyh tkrh gS rFkk vDVwcj& uoEcj ds
eghus esa fQj ls okil vk tkrh gSaA
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EGGS

PUPA

CATERPILLAR

ADULT

dSVjfiyj iÙkh ds Åij ;k ikS/ks ds ikl I;wik esa cny tkrk gS bldk
I;w

{kfr dh izÑfr ,oa foLrkj (Nature and Extent of Damage)&
dsoy dSVjfiyj gh ikS/kksa dks {kfr igq¡pkrs gSaA ;s dSVjfiyj ifÙk;ksa dks fdukjs
ls [kkuk izkjEHk djrs gS vkSj chp rd [kkrs pys tkrs gSA bl izdkj ;s ifÙk;ksa
dk iw.kZ :Ik ls lQk;k dj nsrs gSa ftlls mRiknu cgqr de gks tkrk gSaA

fu;U=.k (Control)

1- dSVjfiyjksa ds vkØe.k ds le; mudks idMdj ekj nsuk pkfg,A

2- 0-05 izfr'kr eSykfFkvkWu (Malathion)] 0-02 izfr'kr MkbftukWu
(Diazinon) ds ?kksy dk fNMdko (Spraying) djus ls dSVjfiyj ej
tkrs gSaA

5-18 Msdl dqdjfcVs dkWd (Dacus Cucurbitae Coq.)

oxhZdj.k (Classification)

la?k (Phylum) % vkFkzksZiksMk (Arthropoda)

oxZ (Class) % bUlsDVk (Insecta)

mioxZ (Sub class) % VsjhxksVk (Pterygota)

izHkkx (Division) % ,.MksIVsjhxksVk (Endopterygota)

fp= Ø- 5-17% Life Cycle of Pieris brassicae

ik uXu voLFkk esa jgrk gS ftls ØkblSfyl (Chrysalis) dgrs gSa tks ,d
xfMZy (Girdle) }kjk ikS/ks dh Vguh ls c¡/kk jgrk gSA xfeZ;ksa esa I;wiy voLFkk
7&14 fnu rFkk lfnZ;kas esa 20 ls 28 fnu rd jgrh gSA mlds Ik'pkr~ o;Ld
frryh ckgj fudy vkrh gSA o;Ld frryh 2&10 fnu rd thfor jgrh gS
izfro"kZ bl frryh dh 4 ihf<+;k¡ feyrh gSaA
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x.k (Order) % fMIVsjk (Diptera)

dqy (Family) % VsÝhfVMh (Tephritidae)] VªkbZisfVMh (Tripetidae)

lkekU; uke (Common Name) % Qy dh eD[kh (Fruit Fly)

forj.k (Distribution)& Hkkjro"kZ ds lHkh izkUrksa esa ;g eD[kh ik;h
tkrh gSA

iks"kd ikS/ks (Host plants)& ;g eD[kh dqdjfcVslh dqy
(Cucurbitaceae family) ds ikS/kksa( tSls díw] ykSdh (Pumpkins)] [khjk] ddMh
(Cucumbers)] djsyk] dqan:] rksjbZ] fV.Mk (Gourds) vkfn ij ik;h tkrh gSA
blds vfrfjDr ;g [kjcwtk] rjcwt (Melons)] VekVj (Tomato) vkfn ij Hkh
vkØe.k djrh gSA

igpku (Identification)& o;Ld eD[kh Hkwjs yky jax dh gksrh gSA
bldk 'kjhj 7 feeh yEck rFkk 3 feeh pkSMk gksrk gS rFkk ia[kksa dk foLrkj 14
feeh gksrk gS flj ij ,d tksMh fodflr la;qDr us=] rhu us=d (Ocelli)] ,d
tksMh ,fjLVsV (Aristate) Ük̀afxdk,¡ ,oa Liaftax (Sponging) eq[kkax ik;s tkrs
gSA o{k ij rhu tksMh iSj rFkk dsoy vxz ia[k ik;k tkrk gSA i'p ia[k
vfodflr gkYVlZ (Halters) ds :Ik esa gksrs gSa vxz ia[k ikjn'khZ gksrs gS ftu
ij cknkeh ;k flysVh jax ds /kCcs ik;s tkrs gSA uj ds mnj dk i'p Hkkx xksy
rFkk eknk ds mnj dk i'p Hkkx v.M & fu{ksid (Ovipositor) ds dkj.k
uqdhyk gksrk gSA

5-18-1 thou o`Ùk (Life History)

blds thou&pØ esa iw.kZ dk;kUrj.k (Complete metamorphosis) ik;h tkrh
gSA eSFkwu ds ckn eknk eD[kh vius uqdhys v.M &fu{ksid dh lgk;rk ls Qy
ds xqns esa 4&10 v.Ms nsrh gSA flxkj dh vkÑfr ds ;s v.Ms fpdus] pedhys
lQsn jax ds gksrs gS vkSj budh yEckbZ 0-6 feeh gksrh gSA v.Ms ,d &,d
djds (Singly) ;k 5&12 ds lewg esa fn, tkrs gSaA v.Ms nsus ds ckn eknk Qy
ls ,d fpifpik inkFkZ fudkydj fNnz dks cUn dj nsrh gS ftlls v.Ms
lqjf{kr gks tkrs gSA ,d eknk 15 fnu esa yxHkx 200&300 v.Ms nsrh gSA

v.Ms nsus ds 6&9 fnu ds vUnj v.Mksn~Hksnu }kjk ykokZ ;k eSxkWV
(Maggot) ckgj fudy vkrk gSA 1 feeh yEck ;g eSxkWV lQsn jax dk gksrk gS
rFkk bldk 'kjhj 11 [k.Mks dk cuk gksrk gS bldk vxyk fljk iryk rFkk
fiNyk fljk pkSMk gSA blds eq[kkax dkVus ,oa pckus okys gksrs gSA ;g iSj
jfgr (Apodus) gksrk gS ijUrq lHkh [k.Mksa ds fupys ry ij xíh :ih (Pad
like) jpuk,¡ ik;h tkrh gSaA eSxkWV Qy ds xwns dks [kkdj lqjax cukrs tkrs gS
vkSj of̀) djrs tkrs gSaA iw.kZ fodflr eSxkWV 10 feeh yEck] 2 feeh pkSM+k rFkk
eVeSys lQsn jax dk gksrk gaSA iw.kZ fodflr eSxkWV Qyks ls ckgj fudy feêh
esa igq¡p tkrs gSa tgk¡ os 6 ls 24 ?k.Vs ds vUnj I;wik esa ifjofrZr gks tkrs gSaA
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I;wik (Pupa) cknkeh jax dk uky ds vkdkj dk (Barrel shaped) gksark
gSA bldh yEckbZ yxHkx 6 feeh rFkk pkSMkbZ 1 feeh gksrh gS vkSj bl ij 11
[k.M fn[kkbZ nsrs gSaA 6&8 fnu esa I;wik o;Ld eD[kh esa ifjofrZr gks tkrk gSA
lfnZ;ksa esa I;wik ls o;Ld eD[kh cuus esa yxHkx 30 fnu dk le; yxrk gSA

bl eD[kh dk thou o`Ùk xfeZ;ksa esa 12&15 fnu ds vUnj rFkk lfnZ;ksa esa
30&40 fnu ds vUnj iwjk gksrk gSA o;Ld eD[kh dk thou dky 2&4 efgus
dk gksrk gSA eknk eD[kh uj dh vis{kk vf/kd le; rd thfor jgrh gSA
lfnZ;ksa esa I;wiy voLFkk esa ;g 'khrfuf"Ø;rk (Hibernation) esa jgrh gSaA

EGGS

MAGGOT

ADULT

PUPA

fp= Ø- 5-18% Life history of Dacus cucurbitae

{kfr dh izÑfr ,oa foLrkj (Nature and Extent of Damage)& bl
eD[kh ds eSxkWV Qyksa ds xwns [kkdj Hkkjh uqdlku igq¡pkrs gSaA budk izdksi
Qjojh ls vDVwcj rd gksrk gSA ue okrkoj.k rFkk xehZ dk ekSle buds fy,
loZFkk vuqdwy gksrk gSA iks"kd ikS/kksa ds Qyksa ds vUnj v.Ms nsus ,oa eSxkWV }kjk
xwns dks [kkus ds dkj.k Qy {kfrxzLr gksdj detksj gks tkrk gS rFkk bl ij
dkys /kCcs iM+ tkrs gSA {kfrxzLr Hkkx ij thok.kqvksa ,oa dodksa ds laØe.k ls
Qy lMus yxrs gS rFkk muesa ls nqxZU/k vkus yxrh gSA bl izdkj ;s dqy
mRiknu dk 50&100 izfr'kr Hkkx {kfrxzLr dj nsrh gaSA

fu;U=.k (Control)

1- ;g eD[kh nsj ls idus okyh fdLeksa dh Qlyksa dks vf/kd uqdlku
igq¡pkrh gS vr% tYnh idus okyh fdLeksa dks cksus ls gksus okys uqdlku
dks de fd;k tk ldrk gSA

2- izHkkfor Qyksa dks ,df=r djds u"V dj nsuk pkfg,A

3- feêh dks myVrs jguk pkfg, rFkk cqvkbZ ls iwoZ xgjh tqrkbZ djuh
pkfg, ftlls Hkwfe esa mifLFkr vifjiDo voLFkk,¡ u"V gks tk;saA
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4- tgjhys izyksHkdksa (Poison baits) tSls 'khjs esa lksMh;e vklhZusV feykdj
vFkok ;hLV esa eSykfFkvkWu feykdj j[kus ls o;Ld efD[k;ksa dks ekjk
tk ldrk gSA

5- dheksLVsjhys.V tSls Vsik (Chemosterilants like Tepa) ds 0-15
izfr'kr ?kksy dk fNMdko djus ls efD[k;ksa dks uiqald cuk;k tk
ldrk gSaA

5-19 frygu Qlyksa ds ihM+d (Pest of Oil Seed
Crops)

Lkkj.kh Ø- 5-4% frygu Qlyksa ds ihM+d (Pests of Oil Seed Crops)

Ø-la- ihM+d dk lkekU; uke ihM+d dk
oSKkfud uke

Qly dk uke

A fprsjk dhV (Painted
Bug)

cxzkMk ØwlhQsjSje
(Bagrada
cruciferarum)

ljlksa] czkfldk
dSEisfLVªl (Mustard,
Brassica compestris)

EkkUgw (Manhu), Mahu
psik (Chempa)
ljlksa dh vkjk eD[kh

ykbisfQl

bVhflukbZ

vFksZfy;k ywxsUl
izkfDlek

B vylh xky&fet
(Linseed Gall-midge)

MslhU;wjk fllsekbZ
(Dasyneura sesami)

vylh]
fyue ;wlhVsVkflee
(Linssed, Linum
usitatasssimum)

C fry yhQ oscj (Til Leaf
Webber)

,.VhxSLVªk
dSVkykmuSfyl
(Antigastra
catalaunalis)

fry] fllsee bfUMde
(Til, Sesamum
indicum)

D. lQsn yV (White Grub) gksyksfVªfd;k
dUlSfUXofu;k
(Holotrichia
consanguinea)

Ekw¡xQyh] ,sjSfdl]
gkbiksft;k
(Groundnut, Arachis
hypogaea)

Ekw¡xQyh dk ruk os/kd
(Groundnut Stem Borer)

LQhukWIVsjk isjksVsVh
(Sphenoptera
perotetti)

E. vj.Mh v/kZdq.Myd
(Castor Semilooper)

,dh;k tukVk
(Achaea janata)

vj.Mh] fjflul
dE;wful (Castor,
Ricinus communis)

vj.Mh lQsn eD[kh
(Castor Whitefly)

VªkbY;wjksfMl
fjflukbZ
(Trileurodes ricini)
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F. dqlqEHk dyheD[kh
(Safflower Budfly)

,dSfUFk;ksfQyl
gsfy;sUFkkbZ
(Aconthiophilus
helianthi)

dqlqEHk] dSUFksel
fVUDVksfj;e
(Safflower, Canthamus
tinctorium)

5-19-1 frygu Qlyksa ds izeq[k ihM+d (Marin Pests of Oil-seed Crops)

¼1½ vFksfy;k ywxsUl izkWfDlek Dyx (Athalia Lugens Proxima
Klug)

oxhZdj.k (Classification)

izHkkx (Division) & ,.MksIVsjhxksVk (Endopterygota)

x.k (Order) & gkbesukWIVsjk (Hymenoptera)

dqy (Family) & VsUFkzsfMfuMh (Tenthredinidae)

lkekU; uke (Common name)& ljlksa dh vkjk eD[kh (Mustard
Sawfly)

forj.k (Distribution)& ;g ihM+d iatkc] gfj;k.kk] fnYyh] mRrjizns'k]
fcgkj] if'peh caxky] vklke] e/; izns'k] egkjk"Vª ,oa dukZVd izkUrksa esa ik;k
tkrk gSA

ckg; lajpuk (External Structure)& ;g 4-5 feeh yEch pednkj
dkys jax dh eD[kh gksrh gS ftlds leLr 'kjhj ij ihys&ukjaxh /kCcs rFkk
/kkfj;k¡ ik;h tkrh gSA eknk eD[kh dk v.M&fu{ksid (Ovipositor) vkjh dh
vkÑfr (Saw-like) dk gksrk gSA

thou&o`Rr (Life History)&

eknk 2&130 rd v.Ms nsrh gSA 5&6 fnu dh mn~Hkou vof/k
(Incubation period) ds Ik'pkr~ v.Mksn~Hksnu (Hatching) gksrk gSA v.Mksa ls
v.Mksn~Hksnu ds ifj.kke Lo:Ik ykokZ ckgj vkrk gS tks 13&18 fnuksa esa pkj ckj
fueksZpu djds ik¡posa baLVkj ykokZ esa cny tkrk gSA iw.kZ fodflr ykokZ feêh esa
fxjdj vius pkjksa vksj v.Mkdkj js'ke dk dksdwu cuk ysrk gS] ftl ij
/kwy&feêh fpid tkrh gSA 4 fnu rd fu'py jgus ds ckn ;g izhI;wik iqu%%
fQj I;wik esa cny tkrk gSA 10&15 fnuksa esa ;g I;wik (Pupa) o;Ld esa
ifjofrZr gksdj dksdwu ls ckgj fudy vkrk gSA dHkh dHkh bl dhV esa vusd
tuu Parthenogenesis }kjk uj cu tkrs gSA
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ADULT

EGG

CATERPILLAR

PUPA

fp= Ø- 5-19% vFksfy;k ywxsUl izkWfDlek dk thou pØ

Life-cycle of Athalia lugens proxima

gkfu (Damage)& bl dhV ds ykokZ ;k dSVjfiyj ØwlhQsjh dqy ds
ikS/kksa dh ifRr;ksa dks [kkrs gSa] ftlls ifÙk;ksa esa fNnz cu tkrs gSaaA ifj.kkeLo#i
ikS/kk ihyk iM+ tkrk gSS rFkk of̀) cgqr eUn iM+ tkrh gSA dHkh&dHkh ikS/kk lw[k
Hkh tkrk gSA xEHkhj :Ik ls izHkkfor {ks=ksa esa ikS/ks iw.kZ:Ik ls [kk, gq, fn[kk;h
nsrs gSa aA iwjh [ksrh u"V gks tkrh gSA

cpko vkSj fu;U=.k (Preservation and Control)

1- v.Mksa rFkk ykokZ ls xzflr ikS/kksa dks u"V dj nsuk pkfg,A

2- bpU;weksfuM gkbesukWIVsjk] isjhfyll flUxqysVj (Ichneumoid
Hymenoptera, Perilisus cingulator) uked dhV bl ihM+d ds ykoksZa
esa v.Ms nsrk gS] vr% bldh lgk;rk ls bl ihM+d dk tSfod fu;U=.k
fd;k tk ldrk gSA

3- ;g ihM+d 10 izfr'kr ch-,p-lh- (BHC) dh /kwy dks 25 fdxzk izfr
gsDVs;j cqjd nsus ij lekIr gks tkrs gSaA

¼2½ cxzkMk ØwlhQsjSje fdjdkYMh (Bagrada Cruciferarum
Kirkaldy)

oxhZdj.k (Classification)

la?k (Phylum) % vkFkzksZiksMk (Arthropoda)

oxZ (Class) % bUlsDVk (Insecta)

mioxZ (Sub class) % VsjhxksVk (Pterygota)

izHkkx (Division) % ,DlksIVsjhxksVk (Exopterygota)
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x.k (Order) % gsfeIVsjk (Hemiptera)

mi&x.k (Sub-order) % gsVsjksIVsjk (Heteroptera)

dqy (Family) % isUVkVksfeMh (Pentatomidae)

lkekU; uke (Common Name) % fprsjk dhV (Painted bug), lqUnj
(Sunder), Jhanga ¼>kaxk½

forj.k (Distribution)& Hkkjr ds izk;% lHkh izkUrksa esa tgk¡ ij Hkh
ØwlhQsjh (Cruciferae) dqy dh Qlysa mxk;h tkrh gSa] ;g ihM+d ik;k tkrk
gSA

ckg; lajpuk (External Features)& o;Ld dhV 5&7 feeh yEcs gksrs
gSaaA budk 'kjhj pedhyk dkyk gksrk gS rFkk i`"B Hkkx ij ukjaxh rFkk yky jax
ds pdRrs (Markings) ik;s tkrs gSaaA flj ij nks us=d (Ocelli), ik¡p [k.Mh;
J̀afxdk;sa (Antennae) rFkk pqHkksus ,oa pwlus (Piercing and sucking) okys
eq[kkax ik;s tkrs gSaA

thou o`Ùk (Life History)

o;Ld eknk vDVwcj ds eghus ls v.Ms nsuk izkjEHk djrh gSA v.Ms
yxHkx 1 feeh yEcs rFkk 0-5 feeh pkSM+s gksrs gSaA lkr fnu dh mn~Hkou vof/k
(Incubation period) ds mijkUr v.Mksn~Hksnu (Hatching) ds ifj.kkeLo:Ik
fuEQ (Nymph) ckgj vkrs gSaA ik¡p ckj fueksZpu djds fuEQ o;Ld esa cny
tkrk gSA

ADULT

EGGS

INFESTED MUSTARD PLANT

NYMPH

LAST INSTAR NYMPH

fp= Ø- 5-20% cxzkMk ØwlhQjSje dk thou&pØ

(Life History of bagrada cruciferarum)
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gkfu (Damage)& fuEQ rFkk o;Ld ikS/kksa dh ifRr;ksa] Qwyksa] Qfy;ksa
bR;kfn dk jl pwlrs gSa] ftlls ikS/kk ihyk iM+dj eqj>k tkrk gSA

cpko vkSj fu;U=.k (Prevention and Control)

1- o;Ld dhVksa ,oa fuEQksa dks idMdj u"V dj nsuk pkfg,A

2- v.Mksa dk ijthoh VkbQksMkbV~l rFkk fuEQ ,oa o;Ld dk
ijthoh ,dksQsjk ds izksRlkgu ls tSfod fu;a=.k fd;k tk ldrk gSA

¼3½ gksyksfVªfd;k dUlSfUXofu;k CySUdkMZ (Holotrichia
Consanguinea Blanchard)

oxhZdj.k (Classification)

izHkkx (Division) % ,.MksIVssjhxksVk (Endopterygota)

dqy (Family) % esyksykWfUFkMh (Melolonthidae)

x.k (Order) % dksfy;ksIVsjk (Coleoptera)

lkekU; uke (Common Name) % lQsn yV (White grub)

forj.k (Distribution)& Hkkjr esa ;g ihM+d iatkc] gfj;k.kk]
mRrjizns'k] fcgkj] xqtjkr] jktLFkku ,oa rfeyukMq esa ik;k tkrk gSA

ckg; lajpuk (External Features)& ;g dhV jkf=pj (Nocturnal)
gksrs gSa] ftues 'kjhj dh yEckbZ 1-5&2 lseh rFkk pkSM+kbZ yxHkx 1 lseh gksrh
gSA bUgsa lkekU;r;k dkWd&'kSQlZ (Cock-chafers) ;k twu chVy (June Beetle)
dgrs gSaA buds mnj ij dsoy 6 [k.M fn[kk;h nsrs gSaA

thou o`Rr (Life History)& twu ds eghus esa ekulwu dh izFke o"kkZ
gksus ij tc feêh ue gks tkrh gS rc o;Ld chVy feêh ls ckgj fudyrs gSaA
ckgj vkus ds ckn ;s laxe (Mating) djrs gSaaA

eknk (Female) chVy feêh esa 12&15 lseh dh xgjkbZ ij NksVs&NksVs
d{k (Cell) cukdj v.Ms nsrh gSA 7&10 fnu ds vUnj v.Mksn~Hksnu
(Hatching) }kjk ykokZ ckgj fudy vkrk gS] ftls yV ;k xzc (Grub) dgrs
gSA ;g xzc ;k yV iks"kd ikS/kksa dh tMs+a [kkuk izkjEHk dj nsrk gSA tSls&tSls
tMsa+ uhps c<+rh tkrh gSa] yV Hkh uhps c<+rk tkrk gSA ykokZ 56&70 fnuksa esa iw.kZ
fodflr rr̀h; baLVkj ykokZ esa cny tkrk gSA ykokZ flrEcj ds eghus esa I;wik
(Pupa) esa ifjofrZr gks tkrk gSA 7&12 fnu dh I;wiy vof/k (Pupal stage) ds
mijkUr ;g o;Ld esa cny tkrk gSA
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EGGS ON CASTOR LEAF

CATERPILLER

PUPA
EGG

ADULT

fp= Ø- 5-21% ,sdh;k tukVk dk
thou pØ

(Life History of Achaea janata)

GRUBPUPA (INSIDE
EARTHEN CELLS)

EGGS

MALE
FEMALE

fp= Ø- 5-22% gksyksfVªfd;k
dUlSfUXofu;k dk thou pØ

(Life History of Holotrichia
consanguinea)

gkfu (Damage)& o;Ld chVy jkr ds le; isM+ksa dh ifRr;ksa dks
[kkdj Hkkjh {kfr igq¡pkrs gSaA ;s uhe] ve:n] cjxn] csj vkfn dh ifRr;ksa dks
[kkdj iw.kZ:Ik ls i.kZjfgr dj nsrs gSaA yV iks"kd ikS/ks dh tM+ksa dks [kkrs gSA

cpko vkSj fu;U=.k (Prevention and Control)

1- ykbV Vsªi (Light trap) dh lgk;rk ls fuxZeu ds le; o;Ldksa
dks ,df=r djds u"V dj nsuk pkfg,A ;g fof/k fu;U=.k dh loksZRre
fof/k gksrh gS] D;ksafd blesa v.Mfu{ksi.k ds iwoZ gh o;Ld eknk;sa u"V gks
tkrh gSA

2- [ksrksa esa ikuh Hkj nsus ls feêh esa mifLFkr fofHkUu voLFkk;sa ej tkrh gSaA

3- DyksjikbjhQkWl (Chlorphyriphos) ds 0-05 izfr'kr vFkok ,.MkslYQku
(Endosulfan) ds 0-07 izfr'kr ?kksy dk fNMdko (Spray) djus ls
o;Ld chVy dks fu;fU=r fd;k tk ldrk gSA

¼4½ ,sdh;k tukVk fyUu (Achaea Janata Linn.)

oxhZdj.k (Classification)

la?k (Phylum) % vkFkzksZiksMk (Arthropoda)

oxZ (Class) % bUlsDVk (Insecta)

izHkkx (Division) % ,UMkssIVsjhxksVk (Endopterygota)

x.k (Order) % ysfiMksIVsjk (Lepidoptera)

dqy (Family) % uksDywfMvk (Nocluidae)
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lkekU; uke (Common Name) % ,j.Mh v/kZdq.Myd (Castor
Semiloger)

forj.k (Distribution)& ;g ihM+d iatkc] mRrj izns'k] fcgkj] mM+hlk]
e/; izns'k] egkjk"Vª] dukZVd] rfeyukMq rFkk fnYyh esa izeq[krk ls ik;k tkrk
gSA

ckg; lajpuk (External Features)& o;Ld 'kyHk Hkwjs yky ;k
cknkeh jax ds gksrs gaSA ;g Hkh jkf=pj gksrk gSA

thou o`Rr (Life History)& eknk 2&6 v.Ms nsrh gSA 2&5 fnu dh
mn~Hkou vof/k ds mijkUr v.Mksn~Hksnu }kjk izFke bUlVkj ykokZ (1st Instar
Caterpillar Larva) ckgj vkrk gSA yxkrkj 15&20 fnu rd ;s ykokZ Hkkstu ,oa
fueksZpu djds ikS/ks ls uhps mrjdj feêh esa js'ke ds /kkxksa dk dksdwu cukrk
gSA blds ckn 10&15 fnuksa dh I;wik voLFkk ds Ik'pkr~ o;Ld 'kyHk ckgj vk
tkrk gSA

gkfu ,oa cpko (Damage and its control)

1- ;s Qyksa dk jl pwl dj Hkkjh uqdlku igq¡pkrs gSaaA buds dSVjfiyj
ifÙk;ksa dks [kkrs gSA

buls cpko ds fy, dhVuk'kh nokvksa dk fNMdko djuk pkfg,A

viuh çxfr tk¡fp, (Check Your Progress)
36- vksjkbtk lSVkbok fdl vukt dk ihM+d gS\

¼v½ vkyw] ¼c½ dn~nwz]

¼d½ ljlksa ¼M½ pkoyA

37- ljlksa ds ihM+d dk uke fuEuesa ls dkSu lk gS\

¼v½ vFksfy;k ywxsUl] ¼c½ jSfQMksQkYik QksuskdksfMyl]

¼d½ dSykscwUDl pkbuSfUll ¼M½ ihfjr oSlhdkA

38- fuEufyf[kr esa ls vkVs dk ?kqu gS&

¼v½ Vªkboksfy;e] ¼c½ lkbVksfQdl]

¼d½ dSyhlkscqUdl] ¼M½ buesa ls dksbZ ughaA

39- lkbVksfQyl vksjkbth dk lkekU; uke gS&

¼v½ lqjljh] ¼c½ yslj xzsu cksjj]

¼d½ [kijk chMy] ¼M½ nky dk chMyA

40- vukt laxzfgr djus ls iwoZ djuk pkfg,&

¼v½ vukt dks lq[kk ysuk pkfg,]

¼c½ xksnke dks dhVuk'kd ls ?kwfer djuk pkfg,]
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¼d½ mijksDr lHkh dk;Z djuk pkfg,]

¼M½ mijksDr es ls dksbZ ughaA

41- ihM+d dgrs gS&

¼v½ fdlh gkfudkjd dhV dks]

¼c½ fdlh gkfudkjd tUrw dks]

¼d½ {kfr igq¡pkus okys fdlh Hkh tho dks]

¼M½ mijksDr es ls dksbZ ughaA

42- Msdl dqdjfojk dk lkekU; uke gSA

¼v½ Qy dh eD[kh] ¼c½ dn~nq dk yky chVy]

¼d½ gqM~Mk chVy] ¼M½ bues ls dksbZ ughaA

43- dhVksa esa lkekU;r% iztuu fØ;k fuEu fof/k }kjk gksrh gS &

¼v½ Sexual Reproduction, ¼c½ Parthenogenesis]

¼d½ Asexual Reproduction] ¼M½ Binary fissionA

44- vk¡lw xSl dgrs gS&

¼v½ Chloropicrin ¼c½ Carbon tetrachloride]

¼d½ Hydrogen oxide ¼M½ fumigantsA

45- fdlh ijthoh }kjk ihM+d ds fu;U=.k dks dgrs gS &

¼v½ tSfod fu;U=.k] ¼c½ ;kfU=d fu;U=.k]

¼d½ ijthoh fu;U=.k] ¼M½ jklk;fud fu;U=.kA

5-20 dhVihM+dksa dk tSfod fu;U=.k (Biological
Control of Insect-Pests)

5-20-1tSfod fu;U=.k ds vko';d rRo (Essential Elements
of Biological Control)

fdlh tSfod fu;U=.k izksxzke dh lQyrk ds fy, mlesa fuEufyf[kr rRoksa dk
'kkfey gksuk vko';d gksrk gS &

1- fdlh mi;qDr izkÑfrd 'k=q dk p;u dhV&ihM+d dh izkÑfrd n'kkvksa
ds vuqlkj fd;k tkuk pkfg,] ftlls p;fur HkkSfrd 'k=q dhV&ihM+d
ds i;kZoj.k esa Lo;a dks LFkkfir dj ldus esa l{ke gks ldsA
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2- ijthfo;ksa] ijHkf{k;ksa rFkk jksxtudksa dks vf/kd l{ke cukus gsrq muds
oU; Hk.Mkj (Wild stock) ls vf/kd mPprk (Superiority) okys
vkuqoaf'kd foHksnksa (Genetic strains) dk fodkl fd;k tkuk pkfg,A

3- dhV&ihM+dksa dh rqyuk esa muds izkÑfrd 'k=q mPp tuu {kerk]
eknkvksa dh mPp la[;k] vYi thoudky rFkk 'kh?kz iDork izkIr djus
okys gksus pkfg,A

4- tSfod fu;U=.k gsrq izkÑfrd 'k=qvksa esa iks"kn dhV&ihM+d (Host insect
pest) dks Bhd izdkj ryk'k djus dh iw.kZ okLrfod {kerk gksuh pkfg,A

5- ijthoh rFkk jksxtud 'k=qvksa esa mPp izos'k.k {kerk rFkk mxzrk
(Virulence) gksuh pkfg,A

6- ijHk{kh ,oa ijthoh dhVksa rFkk vU; dkjdksa dks iz;ksx'kkyk esa yxkdj
mUgsa ikydj ,oa mudh tula[;k esa of̀) djds ,sls LFkkuksa ij NksM+uk
tgk¡ muds iks"kdksa dh la[;k vf/kd gksA

tSfod fu;U=.k ds fy, iwokZis{kk,¡ (Prerequisites of Biological Control)

tSfod fu;U=.k dh lQyrk ds fy, fuEufyf[kr tkudkjh gksuk
vko';d gksrk gS &

1- loZizFke gesa ;g tku ysuk pkfg, fd fu;fU=r fd, tkus okys ihM+d
dh tkfr mi&tkfr (Sub species) ;k iztkfr (Race) D;k gSA

2- lEcfU/kr dhV ;k ihM+d ds HkkSxksfyd forj.k dh lgh ,oa lEiw.kZ
tkudkjh gksuh pkfg,A

3- ihM+d rFkk mlls lEcfU/kr ijthoh rFkk ijHk{kh dhV ds thou pØ dk
lEiw.kZ Kku gksuk pkfg, rFkk bl ckr dh Hkh lEiw.kZ tkudkjh gksuh
pkfg, fd iks"kd dh fdl voLFkk ij 'k=q dh dkSu&lh voLFkk vkØe.k
djrh gSA

4- 'k=q dhV ds ckjs esa ;g Hkh tkuuk vko';d gS fd og izeq[k dhVgkjh
(Entomophagous) dhV gh gSA ml ij mPp ijkJ;h dhV ugha gksuk
pkfg,A

5- fu;fU=r fd, tkus okys dhV ds {ks=h; ,oa ns'kh izkÑfrd 'k=qvksa dh Hkh
tkudkjh gksuh pkfg,A

izkÑfrd 'k=qvksa dh izHkkoh fo'ks"krk,¡ (Effective Qualities of Natural
Enemies)

tSfod fu;U=.k ds fy, iz;qDr gksus okys izkÑfrd 'k=q esa fuEufyf[kr
fo'ks"krk,¡ gksuh pkfg,&

1- izkÑfrd 'k=q esa ;g {kerk gksuh pkfg, fd og vius iks"kd dks rhozrk
ls [kkst ys] Hkys gh iks"kd de la[;k esa gksaA
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2- izkÑfrd 'k=q esa u, okrkoj.k ds vuqdwy vius dks <kyus dh {kerk
gksuh pkfg,A

3- izkÑfrd 'k=q ds iks"kd de&ls&de gksa rkfd ykHknk;d dhVksa dks
uqdlku u gksus ik,A

4- izkÑfrd 'k=q esa rhoz iztuu {kerk gksuh pkfg, rFkk bldk thou pØ
laf{kIr gksuk pkfg, ftlls de ls de le; esa ;g viuh tula[;k
c<+k ldsA

5- mi;ksx fd, tkus okys izkÑfrd 'k=qvksa ij mPp&ijkJ;h
(Hyperparasites) ugha gksus pkfg,A

6- buesa dhVuk'kdksa ds izfr izfrjks/kh {kerk ik;h tkrh gksA

7- ;s vklkuh ls ikys tk ldrs gksaaA

5-20-2tSfod fu;U=.k ds dkjd (Agents of Biological
Control)

fuEufyf[kr izkÑfrd 'k=qvksa dk iz;ksx tSfod fu;U=.k ds dkjdksa ds :Ik esa
fd;k tkrk gSa&

1- ijHk{kh d'ks:d (Predatory vertebrates)

2- ijHk{kh ,oa ijthoh dhV (Predatory and parasitic insects)

3- lw{etho (Micro-organisms)

4- [kjirokjksa dk fu;U=.k (Control of weeds)

5- vkuqoaf'kd fu;U=.k (Genetic control)

6- uj cU/;rk rduhd (Male sterility technique)

1- ijHk{kh d'ks:d (Predatory vertebrates)& fofHkUu izdkj ds
d'ks#d tUrq fHkUu fHkUu izdkj ds dhVksa dk Hk{k.k djrs gSaA bl
izdkj ;s cgqr ls gkfudkjd fdVksa dk izkd`frd fu;U=.k djrs jgrs gS]
tSls eNfy;k¡] esa<+d] dNwvk] lk¡i] fNidyh] i{kh] pexknM] pqgs vkfnA
xEcwfl;k ,fQful (Gambusia affinis) eNyh ePNjksa ds v.Mks]
ykoksZa ,oa I;qiksa dks [kkdj ePNjkas dk fu;U=.k djrh gSA esa<dks ds
VSMiksy (Tedpoles) ePNjksa ds ykoksZ a ds vkoklh; ijkl (Habitat range)
es ik;s tkrs gaSA VSMiksy ePNjksa ds ykoksZ a dk Hk{k.k djrs gS a] tcfd
o;Ld esa<d o;Ld ePNjksa dk f'kdkj djrs gSaA jkuk fVxzhuk (Rana
tigrina) ds VSMiksy ePNjksa dh I;qik voLFkk dks vf/kd egRo nsrs gSA
gokbZ }hi (hawaii island) rFkk fQfyfiUl (Philippines) esa xUus
(Sugar cane) ij yxus okys lQsn yVksa (White grubs) ds fu;U=.k ds
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fy, eSfDldks ds og̀~r VksM (Giant toad of Miexico) dk mi;ksx fd;k
x;kA

dhVHk{kh d'ks#dkas esa lokZf/kd egRoiw.kZ LFkku if{k;ksa dk gSA vf/kdrj
if{k;kas dk izeq[k Hkkstu dhV gSA [ksrkas es fdlkuksa }kjk tqrkbZ djrs
le; feêh es mifLFkr dhV rFkk ykokZ vukor̀ gks tkrs gS ftUgsa ;s i{kh
[kk tkrs gSA nf{k.k Hkkjr esa VsVªksMk fgLVsjkW;fMl (Tetroda histeroides)
uked /kku ds ihM+d ds fu;U=.k ds fy, /kku ds [ksrks esa cr[kksa dks
NksM+k tkrk gSA ;s cr[ksa VsVªksMk cx dks cM+h la[;k esa [kkdj fu;U=.k
djrh gSaA

2- ijHk{kh ,oa ijthoh dhV (Predatory and parasitic insects)

(i) ijHk{kh dhV (Predatory insects)& ;s fdV vius f'kdkj ls cM+s
vkdkj ds gksrs gS rFkk laiw.kZ thou Lora=rkiwoZd O;frr djrs
gSaA ;s vius f'kdkj dh fofHkUu voLFkkvksa dk Hk{k.k djrs gS ;k
mlds 'kjhj dk jl (Body sap) pql ysrs gSA ijHk{kh dhV viuh
o;Ld ;k vo;Ld vFkok nksuks gh voLFkkvksa es dhVksa dk Hk{k.k
djrs gSaA lokZf/kd ijHk{kh fdV dksyh;ksIVsjk (Coleoptera) x.k
(Order) ds vUrxZr vkrs gSaA blds vfrfjDr eSf.VM~l]
(Mantids), U;qjksIVsjUl (Neuropterans)] dqN cx (Bugs) rFkk
dqN fMIVsjUl (Dipterans) Hkh ijHk{kh gksrs gSaA vusd ijHk{kh fdV
tSls Mªsxu¶ykbZ ds ykokZ (Dragonfly larvae) rFkk tfy; chVy
(Aquatic beetles) ePNjksa ds ykokasZ dk Hk{k.k djrs gSa ijUrq ;s
ePNjksa ds tula[;k ?kuRo dks cgqRk izHkko'kkyh <ax ls fu;fU=r
ugha dj ikrs gSaA dhVksa ds vfrfjDr vusd lkbDyksIok,M
dksihikWM~l (Cyclopoid copepods) ePNjksa ds ykoksZ dk Hk{k.k
djrs gSaA buds mi;ksx ls Msaxw okgdksa (Dengue vectors) dk
tSfod fu;U=.k lQyrkiwoZd fd;k tk pqdk gSA

ijiksf"k;kas ds vk/kkj ij ijHk{kh dhVksa dks fuEufyf[kr izdkjks a es ck¡Vk x;k
gS &

(v) ,dkgkjh ijHk{kh (Monophagous predator)& bl izdkj ds
ijHk{kh ,d fof'k"V izdkj ,oa mlds vR;f/kd fudV ds ijik"kh dk
Hk{k.k djrs gSaA jksMksfy;k dkfMZusfyl (Rodolia cardinalis) ,dkgkjh
ijHk{kh gS tks dkWVuh-dq'ku Ldsy (Cattony-cushion scale) dk Hk{k.k
djrk gSA

¼c½ lhfergkjh ijHk{kh (Stenophagous predator)& ;s ijHk{kh dqN
lhfer ijiksf"k;ksa dk gh Hk{k.k djrs gSa] tSls dkWDlhusfyM~l ,oa
fljfQMl~ (Coccinellids and Syrphids)



vkfFkZd dhV foKku

552

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

¼l½ cgqgkjh ijHk{kh (Oligophagous predator)& ;s ijHk{kh fofHkUu izdkj
ds ijiksf"k;ksa dk Hk{k.k djrs gaS] tSls eSf.VM~l ,oa U;wjksIVsjUl~ (Mantids
and neuropterans)A

(ii) ijthoh dhV (Parasitic insects)& ijthoh fdV lkekU;r;k
vius iks"kd ls vkgkj es NksVs gksrs gSA ,d ijthoh dhV vius
iks"kd dks ugha ekj ikrk vfirq leqgksa esa ;s iks"kd dks detksj djds
ekj nsrs gSaA dqN ijthoh viuk laiw.kZ thou ,d gh iks"kd ij
fcrkrs gSa] tcdh dqN viuk thou dbZ iks"kdksa ij iwjk djrs gSA

Ikjthoh;ksa es ,d fo'ks"k laoxZ ijthO;keksa (Parasitoid) dk gksrk gS tks
lkekU;r;k vkdkj es iks"kd ds leku gksrs gSa ,oa dsoy ,d gh iks"kd ij
vkfJr gksrs gaSA ;s ijthO;ke viuh vfodflr voLFkkvksa esa gh ijthoh gksrs gSa
rFkk buds o;Ld cuus ds lkFk gh iks"kd dh èR;q gks tkrh gS vkSj o;Ld
LorU= gksdj thou fcrkrs gSaA vf/kdka'k ijthO;ke gk;esuksIVsjk ,oa fMIVsjk x.k
(Order Hymenoptera and Diptera) ds vUrxZr vkrs gSaA dHkh&dHkh ,d gh
ijiks"kh ij ,d gh tkrh ds vusd ijthO;ke ik;s tkrs gSa ftuesa ls vf/kdrj
ijthO;ke lekIr gks tkrs gaS vkSj dsoy FkksMs ls ijthO;ke ifjiDo gks ikrs gaSA
bUgs egkijthO;ke (Superparasitodis) dgrs gSa rFkk ;g voLFkk egkijthfork
(Superparasitism) dgykrh gSaA dHkh dHkh ,d gh ijiks"kh ij vUnj vFkok
ckgj ,d ls vf/kd ijthO;ke tkrh;k¡ ,d lkFk jgrh gSa rc bl n'kk dks
cgqijthO;kerk (Multiparasitoidism) dgrs gSaA bl voLFkk esa tks ijthO;ke
thou la?k"kZ es vlQy gks tkrs gSa os lekIr gks tkrs gSa vkSj ,d gh ijthO;ke
tkfr viuk thou&pØ iwjk dj ikrh gSA mi;qZDr ds vfrfjDr dqN
ijthO;ke ,sls Hkh gksrs gSa tks nwljs ijthO;keksa ij ijthoh gksrs gSaA ,sls
ijthO;keksa dks ijkRijthoh ijthO;ke (Hyperparasitoid) dgrs gSA
ijkRijthoh ijthO;ke vius iks"kd ijthO;ke dh 'kDrh dks de dj nsrs gSaA

Hkkjr esa fofHkUu ihMdks a ds fu;U=.k ds fy, fuEufyf[kr ijHk{kh ,oa
ijthoh dhVksa dk mi;ksx fd;k tk jgk gS&

Lkkj.kh Ø- 5-5

Ø-la- ijHk{kh rFkk ijthoh dhV ihM+d

1 jksMksfy;k dkfMZusfyl
¼ijHk{kh½ (Rodolia cardinalis)

dkWVuh dq'ku Ldsy] bl;kZ ijpslkbZ
(Cottony cushion scale, Icerya
purchasi)

2 czsdu ftysph ¼ijthoh½
(Bracon gelechiae)

iksVsVks V~;wcj ekWFk] ukWjhekWLphek
vkWijdqysyk (Potato tuber moth,
Gnorimoschema operculella)

3 Vªkbdksxzkek ekbU;wVe
¼ijthoh½ (Trichogramma
minutum)

xUus dk cs/kd] dkbyks buQLdsVsyl
(Sugarcane borer, Chilo
infuscatellus)
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4 ,Qhfyul ekyh ¼ijthoh½
(Aphelinus mali)

Okwyh ekgw] bfj;kslksek ysuhtsje
(Wooly aphid, Erisoma lanigerum)

5 ,sisfUVfyl ¶ysohisl
¼ijthoh½ (Apanteles
flavipes)

Tokj dk ruk cs/kd] dkbyks ikVsZyl
(Jowar stem borer, Chilo partellus)

6 Vsyhuksel uokbZ ¼ijthoh½
(Telenomus nawai)

dSLVj lsehywij] ,dh;k tukVk
(Castor semilooper, Achaea janata)

7 LiksxkslhVk csft;kuk
¼ijthoh½ (Spoggosita
bezziana)

dksdksuV dSVjfiyj] uhQSfUVl
lsjhuksik (Coconut caterpillar,
Nephantis serinopa)

8 vksfi;l oS.MsUckslkbZ
¼ijthoh½ (Opius
vandenboschi)

Qy dh eD[kh] Msdl iztkfr (Fruit
fly, Dacus, sps)

9 ,QkbfVl ekbVhySfLifMl
¼ijthoh½ (Aphytis
mytilaspidis)

lSUtksl Ldsy] DokMsªLihfM;ksVl
ifuZfl;ksll (Sanjose scale,
Quadraspidiotus perniciosus)

10 fluxsfe;k gheksjkW;MSfyl
(syngamia haemorrhoidalis)

yS.Vkuk ohM (lantana weed)

3- lw{etho (Micro-organisms)& dbZ izdkj ds lw{ethoksa tSls thok.kq]
fo"kk.kq] dod] izksVkstksu rFkk lw=—eh;ksa }kjk Hkh tSfod fu;U=.k fd;k
tkrk gS] ftlds dkj.k bls lw{ethoh fu;U=.k (Microbial control)
dgrs gSaA

(i) thok.kq (Bacteria)& vusd izdkj ds thok.kq fofHkUu izdkj ds dhVksa
ij vkdze.k djrs gSaA Mh gsjsyh (de Herelle) us 1911 es loZizFke fVM~Mh
(Locust) ds fu;a=.k ds fy, dksdkscsflyl ,ØhfM;ksje (Coccobacillus
acridiorum) uked thok.kq dk mi;ksx fd;k vkSj lQyrk izkIr dhA cSflyl
ikWihfy;s (Bacillus popilliae) rFkk cSflyl ys.VhekWcZl (Bacillus
lentimorbus) uked thok.kq dksfy;ksIVsjk ds xzc (Grub) rFkk ysfiMksIVsjk ds
dSVjfiyj (Caterpillar) ij vkØe.k djds feYdh jksx (Milky disease)
mRiUu djrs gaSA bl jksx ds izHkko ls iks"kd dk jDr ;k gheksfyEQ
(Haemolymph) nw/kh;k lQsn (Milky white) gks tkrk gS rFkk vo#) gks
tkrk gS ftlls iks"kd dh èR;q gks tkrh gSA tkikuh chVy] ikSihfy;k
tSiksfude (Japanese beetle, Popillia japonicum) rFkk lQsn yV (White
grubs) ds fu;U=.k gsrq budk iz;ksx fd;k tk jgk gSA cktkj esaa nwf/k;k jksx ds
thok.kq MLV (Dust) ds :Ik es feyrs gS ftls fdlh okgd (Carrier) ds lkFk
fefJr djds iz;ksx fd;k tkrk gSA

cSflyl Fkwfjuft;sfUll (Bacillus thuringiensis) uked thok.kq dk
iz;ksx Hkh tSfod fu;U=.k esa fd;k tk jgk gSA ;g thok.kq chtk.kq (Spore)
cukrs le; tgjhys izksVhu ds jos (Crystals) mRiUu djrk gS ftlds dkj.k
loZizFke dhV dh e/;kU= (Midgut) ydokxzLr (Paralyze) gks tkrh gS rFkk
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dqN le; ckn iwjk 'kjhj ydokxzLr gks tkrk gS vkSj dhV dh èR;q gks tkrh
gSA bl thok.kq }kjk cgqr ls dhVksa fo'ks"kdj dksfy;ksIVsjk ,oa ysfiMksIVsjk dk
fu;U=.k fd;k tkrk gSA cktkj esa MLV ds :Ik es ;g miyC/k gSA

(ii) fo"kk.kq (Virus)& fo"kk.kq dsoy thfor dksf'kdk ij vkdze.k djrs
gS rFkk budk iks"kd Hkh fof'k"V (Host specific) gksrk gSA tSfod fu;U=.k esa
fo"kk.kq ds mi;ksx dk bfrgkl vf/kd iqjkuk ugha gSA loZizFke ckYp (Balch) us
1946 es Lizwl lkW¶ykbZ] fMfizvkWu glkZuh (Spruce swafly, Diprion hercyniae)
ds fu;U=.k ds fy, fo"kk.kq dk iz;ksx fd;kA yxHkx 250 izdkj ds fo"kk.kq
fofHkUu izdkj ds fdVksa ij vkØe.k djrs gSa ftuesa nks izdkj ds fo"kk.kq izeq[k
gS& ikWyhgsMªkslsl fo"kk.kq (Polyhedroses virus) rFkk xSzuqykslsl fo"kk.kq
(Granuloses virus)A ikWfygsMªkslsl fo"kk.kq izHkkfor dhV ds Årdks esa cgqQyh;
dk; (Polyhedral bodies) cukrs gSaA ;s cgqQydh; dk; dsUnzd rFkk thonzO;
esa curh gSA izHkkohr dhV fuLrst gks tkrk gS rFkk Hkkstu djuk cUn dj nsrk
gSA 'kh?kz gh dhV dh èR;q gks tkrh gSA èR;q ls Bhd igys vFkok ckn esa dhV
dh Ropk QV tkrh gS ftlls nzo:ih inkFkZ fjlrk gS tks vU; fdVks esa laØe.k
QSykus dk dk;Z djrk gSA xSzuqyksll fo"kk.kq izHkkfor dhV ds Årdks esa
df.kdke; dk; cukrs gSA nksuksa izdkj ds fo"kk.kqvksa }kjk ftu dhVksa ds fu;U=.k
iz;ksx lQy fl) gq, gS muds uke gS& LiksMkWIVsjk fyVwjk (Spodoptera litura)]
gsfy;ksfFkl vkehZtsjk (Heliothes armigera)] fu;ksfMfizvkWu lVhZQj
(Neodiprion sertifer)] Mk;Øhfl;k vkWCyhdqvk (Diacrisia obliqua) vkfnA

(iii) dod (Fungi)& lw{ethoksa }kjk fdVkas es O;kf/k mRiUu djus dh
ckr loZizFke dodksa ds lUnHkZ esa rc Kkr gqbZ tc js'ke dhVksa aij C;qosfj;k
csfl;kuk (Beauveria bassiana) uked dod dk laØe.k ns[kk x;kA ckn esa
blh dod dk mi;ksx fpUp cx] Cysll Y;wdIVsjl (Chinch bug, Blessus
lucpterous) ds fu;U=.k esa fd;k x;kA blds ckn esVkjkbft;e ,ukblksfIy;k
(Metarrhizium anisopliae) uked dod dk iz;ksx xsgw¡ ds
dkWdpSQj] ,ukblksfYi;k vkWfLVª;sdk (Cockchafer, Anisoplia austriaca)] ds
fo#) fd;k x;kA blh dod dk iz;ksx vktdy dksdksuV chVy ds fu;U=.k
ds fy, fd;k tk jgk gSA dodksa ds lHkh lewg] tSls&
Qk;dksekbflVht] ,LdksekbflVht] csflfM;ksekbflVht rFkk M~;wVsjksekbZflVht
(Phycomycetes, Ascomycetes, Basidiomycetes and Deuteromycetes) vusd
dhVksa ij vkØe.k djrs gaSA ijUrq CykLVksDySfM;sYl (Blastocladiales)
rFkk ,.Vek¶FkksjsYl (Entomophthorales) lewg ds QkbdksekbflVht dodksa dk
dhV fu;U=.k esa egRoiw.kZ LFkku gSA dodksa ds ekblhfy;e Ropk ds ek/;e ls
'kjhj Eksa izos'k djds iwjs 'kjhj esa QSy tkrs gaSA buls fudys ,Utkbe Ropk dh
dkbfVu (Chitin) dks eqyk;e dj nsrs gSaA dodkas ls fudys fo"kSys inkFkZ
(Mycotoxins) dhV esa VsVul tSlk izHkko mRiUu djrs gSaA bl izdkj
ekblhfy;e ds 'kjhj esa QSyus ls fdV dh ne ?kqV tkrh gSA ne ?kqVus ,oa
fo"kSys inkFkZ ds izHkko ls iks"kd dhV dh èR;q gks tkrh gSA
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(iv) izksVkstksvk (Protozoa)& izksVkstksvk dh cgqr lh tkfr;k¡ dhVksa
ijthoh gksrh gSA VukMk (Tanada) us 1959 esa dhVksa ds tSfod fu;U=.k esa
izksVkstksvk dh mi;ksfxrk ij loZizFke izdk'k Mkyk ijUrq buds mRiknu ,oa
vU; leL;kvksa ds dkj.k bl fn'kk esa cgqr ldkjkRed dk;Z ugha gks ldkA
dqN izksVkstksu( tSls& isjhft;k ikbjkWLVh (Perezia pyraustae) dk mi;ksx
Tokj rFkk eDdk ds ruk cs/kd] vkWLVªhfu;k uhfcysfyl (Ostrinia nobilalis)
ds fu;U=.k ds fy, fd;k x;k gSA eSysehck yksdLVh (Malamoeba locustae)
rFkk ukWlhek yksdLVh (Nosema locustae) uked izksVkstksu ijthoh dks fVìs
ds fu;U=.k gsrq iz;ksx esa yk;k tk jgk gSA

(V) lw=Ñfe (Nematode)& lw=Ñfe;ksa dh dbZ tkfr;k¡ dhVksa ij
ijthoh gksrh gSa fo'ks"kdj fVìk] dkWdjksp] ekWFk ,oa chVy vr% vktdy
lw=Ñfe;ksa ds ek/;e ls dhVksa ds tSfod fu;U=.k gsrq iz;ksx ,oa ijh{k.k fd,
tk jgs gSaA DD-136 fu;ksIysDVkuk dkiksZdSIlh (Neoplectana carpocapse)
dks tkiku ls vk;kr djds dbZ ihM+dksa fo'ks"kdj ysfiMksIVsjk lewg ds ihM+dksa ds
fo#) fd;k tk jgk gSA Hkkjr esa fu;ksVkbysUdl (Neotylenchus)] jSCMkbfVl
(Rhabditis), L;wMksuhel (Pseudonymus) uked lw=Ñfe;ksa }kjk ihM+dksa ds
fu;U=.k dh lEHkkoukvksa dk irk yxk;k tk jgk gSA

4- [kjirokjksa dk fu;U=.k (Control of weeds)& [kjirokj Qlyksa ds
fy, vR;Ur gkfudkjd gksrs gSa aA budk tSfod fu;U=.k dhVksa }kjk fd;k
tk ldrk gSA ijUrq fu;U=.k gsrq ,sls dhVksa dk pquko djuk pkfg, tks
vkfFkZd egRo ds ikS/kksa dks uqdlku ugha igq¡pkrs gksaA Hkkjr ds igkM+h ,oa
eSnkuh {ks+=ksa esa ik;k tkus okyk yS.Vkuk dSejk (Lantana camera)
uked fouk'kdkjh [kjirokj dks vkWFkhZft;k buflfXul (Orthezia
insignis) uked cx }kjk fu;fU=r djus esa lQyrk izkIr gqbZ gSA blh
izdkj d¡Vhyh ukxQuh (Prinkly pear cactus) vksifUl;k oqYxSfjl
(Opuntia vulgaris) dks yadk ls vk;kfrr ehyh cx (Mealy bug)
MSDVkbyksfi;l Vkses.Vksll (Dactlopius tomentosus) uked
dksphfu;y dhV (Cochineal insect) }kjk lekIr fd;k x;kA blh
izdkj 1939 esa nf{k.kh vesfjdk ls vkdj vkWLVªsfy;k esa iui x;h
vksifUl;k fLVªDVk (Opuntia stricta) uked ukxQuh dks
dSDVksCykfLVl dSDVksje (Cactoblastis cactonum) uked 'kyHk }kjk
u"V djus esa lQyrk izkIr dh x;hA mRrjh vtsZ.Vkbuk fuoklh bl
'kyHk dh o"kZ esa nks ihf<+;k¡ ik;h tkrh gaSA eknk 'kyHk vkSlru 100
v.Ms nsrh gS rFkk o;Ld yxHkx nks g¶rs thfor jgrs gaSA bl 'kyHk ds
dSVjfiyj ukxQuh dks cs/kdj vUnj ls [kkdj lqjax cukrs gSa blds
dkj.k cgqr ls thok.kq rFkk dod Hkh ukxQuh esa izos'k djds laØe.k
QSykrs gSA dSDVksCykfLVl ds lg;ksx ls ukxQuh dk fu;U=.k djus
esa ,d Qk;nk ;g Hkh gS fd bl 'kyHk ds v.Ms ikS/ks ij <sj ds :i esa
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fn;s tkrs gSa rFkk blds dSVjfiYkj 2 ehVj ls vf/kd dh nwjh ij fLFkr
ikS/ks rd ugha igq¡p ikrs vr% vU; ikS/ks lqjf{kr cus jgrs gSaA

gokbZ }hi es vkWLVªsfy;k ls vkdj QSy x;h TSfUFk;e (Xanthium) uke
dh [kjirokj dks uI'ksok ,.VhusVk (Nupsheeva antennata) rFkk
ehdks (Mecuo sp.) uked dhVksa }kjk fu;fU=r fd;k x;kA dSyhQksfuZ;k
esa gkbisjhlhek iQkZsjsVe (Hypericema Perforatum) uked [kjirokj
dks Økblksfyuk DokMªhtsfeuk (Chrysolina Quadrigemina) uked
chVy }kjk fu;af=r fd;k x;kA

Lku~ 1939 es nf{k.kh vesfjdk esa ik;h tkus okyh Iykoh QuZ] lkfYofu;k
eksysLVk (Floating ferm, Salvinia molesta) dksyEcks fo'ofo|ky; ds
ouLifr foHkkx ds ek/;e ls Jhyadk esa lfUufo"V gqbZ vkSj 1990
rd ;g QuZ vÝhdk] Hkkjr] nf{k.k iwoZ ,f'k;k rFkk vkWLVªsfy;k esa QSy
x;hA ;g QuZ ty {ks=ksa esa yxHkx ,d ehVj eksVh irZ cuk ysrh gS
ftlls flapkbZ O;oLFkk ds lkFk&lkFk eRL;dh ij Hkh cqjk izHkko iM+rk
gSA bl QuZ dk fu;U=.k fljVkscsxl lkfYouh uked ?kqu (Weevil,
Cyrtobagous salviniae) }kjk lQyrkiwoZd fd;k tk jgk gSA bl ?kqu
dk ?kuRo 1000 o;Ld izfr oxZ ehVj rd igq¡p tkrk gSA blds o;Ld
dyh (Bud) rFkk ykokZ tM+ksa ,oa izdanksa (Rhizomes) dks [kkdj ikS/kksa dks
lekIr dj nsrs gSA

5- vkuqoaf'kd fu;U=.k (Genetic control)& vkuqoaf'kd fu;U=.k ,d
izdkj dk tSfod fu;U=.k gS ftlesa ihM+dksa dh leL;k ls fuiVus ds
fy, nks ;kstukvksa ds vUrxZr dk;Z fd;k tkrk gSA izFke ;kstuk ds
vUrxZr lEcfU/kr Qly ds ikS/kksa dk bl izdkj ls vkuqoaf'kd ifjpkyu
(Genetic manipulation) fd;k tkrk gS fd ihM+dksa ds izfr mudh
izfrjks/kkRed {kerk esa of̀) gks tk;sA nwljh ;kstuk ds vUrxZr ihM+dksa
esa ,sls vkuqoaf'kd ifjorZu fd;s tkrs gSa fd ;k rks os cka> (Sterile) gks
tkrs gSa vFkok mudh iztuu'khyrk de gks tkrh gS] ifj.kkeLo:Ik
ihM+dksa dh la[;k esa i;kZIr deh gks tkrh gSA Qlyksa dh ihM+d izfrjks/kh
fdLeksa dk mi;ksx ihM+d fu;U=.k dh vR;Ur izkphu ,oa lQy
rduhdksa esa ls ,d gSA lu~ 1861 esa mRrjh vesfjdk ls ;wjksi esa izfo"V
fQYykslsjk (Phillocera) uked ekagw (Aphid) us ogk¡ dh okbfVl
fouhQsjk (Vitis vinifera) uked vaxwj dh Qly dks u"V dj Ýkal ds
'kjkc m|ksx dks Hkkjh uqdlku igq¡pk;kA vesfjdh vaxwj dh okbfVl
ysczLdk (Vitis labrusca) iztkfr esa fQYykslsjk ekagw ds fo#) izfrjks/kh
{kerk ik;h tkrh gSa vr% vesfjdu iztkfr ds izdanks (Root stocks)
ij ;wjksfiu iztkfr dk vkjksi.k (Grafting) djds Ñf=e dyet ladj
(Graft hybrid) ikS/kk rS;kj fd;k x;k tks fQYykslsjk ds vkØe.k ls
iw.kZr;k eqDr ik;k x;kA
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blh izdkj p;fur iztuu }kjk vusd 'kL; ikS/kksa (Crop plants) dh
izfrjks/kh fdLeksa dks fodflr fd;k x;k gSA blds fy, ihM+d izHkkfor
{ks= ls ,sls ikS/kksa dks [kkstk tkrk gS tks {kfrxzLr u fd;s x;s gkasA
fQj ,sls ikS/kksa dh xzhu gkml esa ykdj p;fur iztuu djk;k tkrk
gSaA ;fn xzhu gkml esa izfrjks/kh {kerk oa'kkuqxr gks tkrh gS rc bl
p;fur fdLe dk mi;ksx O;kolkf;d mRiknu ds fy, fd;k tkrk gSA
vktdy vkuqoaf'kd vfHk;kfU=dh }kjk izfrjks/kh 'kL; ikS/kksa dk fodkl
fd;k tk jgk gSA ,slh thuksa dks tks ,d iztkfr esa izfrjks/kkRed {kerk
mRiUu djrh gSa] dks 'kL; ikS/ks esa lfUufo"V djkdj ihM+d fo'ks"k ds
izfr izfrjks/kh cuk;k tkrk gSA tSo ihM+duk'kh thuksa ds oSdfYid okgd
(Vehicles) ds :Ik esa thok.kq dk mi;ksx Hkh fd;k tk ldrk gSA blds
fy, cSflyl FkwfjfUt;sfUll (Bacillus thuringiensis) izeq[k :Ik ls
dkjxj lkfcr gqvk gSA

6- uj cU/;rk rduhd (Male sterility technique)& ikS/kksa dh
vkuqoaf'kd lajpuk esa ifjorZu djus ds vfrfjDr ihM+d iztkfr ds
thukse esa Hkh ifjorZu djds ihM+d fu;U=.k fd;k tk ldrk gSA bl
izdkj ihM+d iztkfr dk cU/;hdj.k (Sterilization) djuk ihM+d
fu;U=.k dk lcls ljy mik; gSaaA cU/;rk ;k cka>iu (Sterility) mRiUu
djus ds vusd mik; gaS ijUrq lkekU;r;k fdj.ku (Irradiation) vFkok
jlk;uksa ds ek/;e ls ihM+d O;f"V;ksa dh og̀n~ la[;k dk cU/;hdj.k
fd;k tkrk gSA loZizFke uj dhV dks xkek fdj.kksa (Gamma rays) }kjk
uiqald cuk fn;k tkrk gS fQj bu uiqald uj dhVksa dks izHkkfor LFkkuksa
ij NksM+ fn;k tkrk gS tgk¡ ls ;s lkekU; eknkvksa ls laxe (Mating)
djrs gSaA bl izdkj ls gq, laxe ds ifj.kkeLo:Ik mRiUu gq, v.Ms
vfu'ksfpr jgrs gSa vkSj fodflr ugha gksrs ftlls ih+M+d dh thola[;k
de gks tkrh gSA vesfjdk tSls fodflr ns'kksa esa LØoeZ ¶ykbZ (Screw
worm fly), D;wySDl (Culex) rFkk ,ukfQyht (Anopheles) ePNjksa ds
fu;U=.k gsrq bl rduhd dk iz;ksx fd;k tk jgk gSA ¶yksfjMk tSls
NksVs }hi ij D;wySDl ihfi;sUl fDoUDohQSfl;sVl (Culex pipiens
quinquefasciatus) ePNj dks cU/;rk rduhd ls gh fu;fU=r fd;k
x;k gSA Hkkjr esa Hkh ePNjksa ds fu;U=.k ds fy, bl rduhd ds iz;ksx
ij dk;Z fd;k tk jgk gSA

5-20-3 tSfod fu;U=.k dh ;kstuk (Strategy of Biological
Control)

tSfod fu;U=.k fuEufyf[kr rhu izdkj ls fd;k tkrk gSA

1- laj{k.k (Conservation)

2- vkn'kZ tSfod fu;U=.k (Classical biological control)
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3- vko/kZu (Augmentation)

1- laj{k.k (Conservation)& IzkkÑfrd 'k=qvksa dk laj{k.k tSfod fu;U=.k
dk lokZf/kd egRoiw.kZ ,oa vklku mik; gSA izkÑfrd 'k=q lHkh txg
ik;s tkrs gSa rFkk ;s LFkkuh; okrkoj.k ds lkFk&lkFk y{; ihM+d ds izfr
iw.kZr;k vuqdwfyr gksrs gSaA budk laj{k.k u dsoy vklku gksrk gS vfirq
blesa ykxr Hkh de vkrh gSA mnkgj.k ds fy, ekgw dh dkWyksuh
(Aphid colony) esa yslfoaXl (Lacewings), ysMh chVYl (Lady
beetles), gkWoj ¶ykbZ (Hover fly) rFkk ijthfo;ksa ls xzflr ,fQM eeh
(Parasitized aphid mummies) lnSOk ik;h tkrh gSA blh izdkj mPp
vknzZrk okys ekSle esa dod laØfer o;Ld efD[k;ksa dh mifLFkfr
lkekU; ckr gSA izkÑfrd :Ik ls ik;s tkus okys tSfod fu;U=.k ds
mi;qZDr lHkh dkjd mu ihM+dukf'k;ksa ds izfr vfrlaosnu'khy gksrs gSa
ftUgsa muds iks"kdksa dks fu;fU=r djus gsrq mi;ksx esa yk;k tkrk
gSA ,sls izkÑfrd 'k=qvksa ds vuko';d mUewyu dks jksduk laj{k.k ds
vUrxZr vkrk gSA

2- vkn'kZ tSfod fu;U=.k (Classical biological control)& izkÑfrd
'k=qvksa dks ,sls u;s LFkkuksa esa izos'k djkuk tgk¡ os izkÑfrd :Ik ls u rks
ik;s tkrs gksa vkSj u gh mRiUu gq, gksa] vkn'kZ tSfod fu;U=.k dgykrk
gSA cgqr ls mnkgj.k ,sls feyrs gSa tgk¡ dhV ihM+dksa ls lEcfU/kr
izkÑfrd 'k=q vi;kZIr la[;k esa ik;s tkrs gSaA ,slk fo'ks"k :Ik ls rc
gksrk gS tc dksbZ ihM+d la;ksxo'k u;s HkkSxksfyd {ks= esa izos'k dj tkrk
gS vkSj bl n'kk esa ml {ks= esa og vius izkÑfrd 'k=qvksa ls eqDr gksrk
gSA bl izdkj ls izfo"V gq, ihM+dksa dks fons'kh ihM+d (Exotic pests)
dgrs gSaA mRrjh vesfjdk esa izfo"V gqvk ;wjksih; dkWuZ cs/kd] vkWfLVªfu;k
uwfcysfyl (European corn borer, Ostrinia nubilalis) bldk izR;{k
mnkgj.k gSA bl Js.kh ds ihM+dksa ds fu;U=.k gsrq gh vkn'kZ tSfod
fu;U=.k ;kstuk dk fØ;kUo;u fd;k tkrk gSA blds vUrxZr fons'kh
ihM+d ds izkÑfrd 'k=qvksa dks vk;kfrr djds lEcfU/kr {ks= esa eqDr
fd;k tkrk gSA bl izfØ;k dks ns'kt dhV ihM+dksa (Native insect pests)
ds fu;U=.k gsrq iz;ksx fd;k tkrk gSA izFke pj.k esa izfo"V gq, ihM+d
dh mRifRr dk fu/kkZj.k fd;k tkrk gS rRi'pkr~ ml ihM+d vFkok
mlls utnhd ls lEcfU/kr iztkfr ds izkÑfrd 'k=qvksa dks ,df=r fd;k
tkrk gSA ,df=r izkÑfrd 'k=qvksa dk xgu laxjks/ku (Quarantine)
fd;k tkrk gS rkfd mudss lkFk dksbZ vU; vokafNr tho tSls
ijkRijthoh ijthO;ke (Hyper parasitoid) izos'k u ik ldsA bu lc
izkjfEHkd izfØ;kvksa ds Ik'pkr~ gh budks cM+s iSekus ij iSnk djds eqDr
fd;k tkrk gSA eqDr djus ds Ik'pkr~ mRrjorhZ izfØ;k ds vUrxZr bl
ckr dk fu/kkZj.k djuk vR;Ur vko';d gksrk gS fd izfo"V djk;k x;k
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dkjd lQyrkiwoZd LFkkfir gks ldk gS fd ugha rFkk mldh mifLFkfr
dk vkxs pydj fdruk ykHk izkIr gksxkA

vkn'kZ tSfod fu;U=.k ds nh?kZxkeh izHkko gksrs gaS rFkk ;g de [kphZyk
gksrk gSA ,d ckj tc izkÑfrd 'k=q vius dks LFkkfir dj ysrk gS rks
mls fdlh vfrfjDr fuos'k dh vko';drk ugha iM+rh vkSj ;g viuk
dk;Z fcuk fdlh O;o/kku vFkok ekuoh; lgk;rk ds djrk jgrk gSA
vkn'kZ tSfod fu;U=.k lnSo lQy mi;ksxh lkfcr ugha gksrkA ;g
ns'kt dhV ihM+dksa dh vis{kk fons'kh dhV ihM+dksa ds fy, vf/kd lQy
lkfcr gksrk gSA blds izeq[k dkj.k gSa& eqDr fd, tkus okys izkÑfrd
'k=qvksa dh la[;k de gksuk] u;s okrkoj.k ds izfr vPNhrjg ls
vuqdwfyru gks ikuk rFkk izkÑfrd 'k=q ,oa mlds iks"kd ds thou pØ
leØfed (Synchronize) u gksukA

3- vko/kZu (Augmentation)& vko/kZu dk rkRi;Z izkÑfrd 'k=qvksa dh
vuqiwjd eqfDr (Supplemental release) ls gksrk gSA vko/kZu dh izfØ;k
fuEufyf[kr rhu izdkj ls viuk;h tkrh gSa &

(i) lhtu (Season)& ds mi;qDr le; ij izkÑfrd 'k=qvksa dks
vis{kkÑr de la[;k esa eqDr djuk vFkkZr~ lapj.k eqfDr
(Inoculative release) vusd Qlyksa ds xzhu gkml mRiknu esa
lapj.k eqfDr dk mi;ksx fd;k tkrk gS( tSls & xzhu gkml
OgkbV¶ykbZ (Whitefly) ds fu;U=.k gsrq ijthO;ke ,udkflZ;k
QkWjekslk (Parasitoid, Encarsia Formosa) dks le;&le; ij
eqDr djukA

(ii) izkÑfrd 'k=qvksa dks yk[kksa dh la[;k esa eqDr djuk vFkkZr~ Hkjekj
eqfDr (Inundative release)A ysMh chVYl] yslfoaXl Vªkbdksxzkek
(Trochogramma) tSls ifjthO;keksa dks 5]000&2]00]000
izfr ,dM+ izfr lIrkg dh nj ls eqDr fd;k tkrk gSA blh izdkj
feÎh esa jgus okys dhV ihM+dksa ds fu;U=.k gsrq izfr ,dM+
yk[kksa&vjcksa lw=Ñfe;ksa (Nematodes) dks eqDr fd;k tkrk gSA

(iii) izkÑfrd 'k=qvksa dks vkof/kZr djus vFkok mUgsa vf/kd izHkkoh cukus
gsrq Qly rU= (Cropping system) dk Hkh :ikUrj.k fd;k tk
ldrk gSA bl izfØ;k dks vkoklh ifjpkyu (Habitat
manipulation) Hkh dgrs gSa( tSls& cxhps esa ?kkl&Qwl ds frudksa
(Straw) vFkok ydM+h dh Nhyu (Wood wool) ls Hkjk
Qwynku ;k dksbZ vU; crZu mYVk yVdk dj izkÑfrd ijHk{kh
MjeSIVsju dhVksa (Dermapteran Insects) dks izksRlkfgr fd;k tk
ldrk gSA blh izdkj vusd ijHkf{k;ksa ,oa ijthO;keksa dks
vkdf"kZr djus gsrq edjUn (Nector) dk iz;ksx fd;k tk ldrk
gSA
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Qwy okys ikS/kksa dks [ksr ds fdukjs&fdukjs yxkdj vFkok fefJr
ikS/kkjksi.k u dsoy vfrfjDr vkJ; miyC/k djkrs gSa vfirq oSdfYid [kk|
lzksrksa dk Hkh dk;Z djrs gSaA ;s lHkh lk/ku NksVs iSekus ds fy, loZFkk vuqdwy
gksrs gSaa

5-20-4tSfod fu;U=.k ds izHkko (Effects of Biological
Control)

1- ns'kt tSo&fofo/krk ij izHkko (Effect on Native Biodiversity)&
tSfod fu;U=.k tSo&fofo/krk dks ldkjkRed rFkk udkjkRed nksukas rjg
ls izHkkfor dj ldrk gSA tc Hkh tSfod fu;U=.k izfØ;k fdlh Hkh u;s
{ks= esa izkjEHk dh tkrh gS rks mi;ksx esa yk;s x;s fu;U=.k dkjd dh
f'kdkj ;k iks"kd fof'k"Vrk (Prey or host specificity) dk viuk fof'k"V
egRo gksrk gS( tSls& cgqgkjh ijHk{kh (Oligophagous predators) cgq/kk
cgqr nqcZy tSfod fu;U=.k dkjd lkfcr gksrs gSa vkSj vDlj vkØked
iztkfr (Invasive species) dk dk;Z djus yxrs gSaA ;gh dkj.k gS fd
lHkh lEHkkfor tSfod fu;U=.k dkjdksa dks eqDr djus ls iwoZ mudk
xgu ijh{k.k ,oa laxjks/ku (Testing and Quarantinve) vko';d gksrk
gSA ;fn dksbZ iztkfr lfUufo"V gksus ds Ik'pkr~ ns'kt iztkfr (Native
species) ij vkØe.k djrh gS rc ml {ks= dh tSo&fofo/krk
izHkko'kkyh rjhds ls de gks ldrh gSA ns'kt iztkfr ds lekIr gksus ls
mlls lEcfU/kr fudsr (Niche) lekIr gks tkrk gS ftlls ml {ks= dk
lEiw.kZ bdksrU= (Ecosystem) izHkkfor gksrk gSA tSls vkWLVªsfy;k esa dsu
chVy (Cane beetle) ds fu;U=.k gsrq dsu VksM] cqQks eSfjul (Cane
toad, Bufo marinus) ds lfUuos'ku (Introduction) ds Ik'pkr~ ;g ik;k
x;k fd bl VksM us u dsoy dsu chVyksa dk Hk{k.k fd;k vfirq vU;
dhVksa dks [kkdj ns'kt vkokLk (Native habitat) esa LFkkfir gks x;kA bl
dsu VksM ls ogk¡ ds ns'kt ljhl`iksa esa fons'kh chekjh QSy xbZA VksM
[krjk eglwl djus ij viuh iSjksfVM xzfUFk;ksa ls ,d fo"kkDr jlk;u
dh Qqgkj NksM+rk gS tks LoPN tyh; tUrqvkas ds fy, ?kkrd gksrk gSA
bl izdkj ,d gh tUrq ds lfUuoss'ku ls bdksrU= dh tSo&fofo/krk iwjh
rjg ls izHkkfor gksrh gSA

2- Hkfo"; ij izHkko (Effect on Future)& Ñf"k esa tSfod fu;U=.k dk
mi;ksx cgqr de gksrk gSA lEiw.kZ fo'o esa ihM+d fu;U=.k ij [kpZ dh
tk jgh dqy /kujkf'k dk 1 izfr'kr ls Hkh de Hkkx tSfod fu;U=.k ij
[kpZ gks jgk gSA bldk ,d izeq[k dkj.k tSfod fu;U=.k ls izkIr gksus
okys ykHk dk de gksuk gSA ,d v/;;u ds vuqlkj dqEgM+s (Pumpkin)
ij yxs vuklk fVªlfVl (Anasa tristis) cx dks ifjthO;ke fxzvkWu
isfUlyokfude (Gryon pennsylvanicum) }kjk fu;fU=r djus ij
dhVuk'kd QsuoSyjsV (Fenvalerate) ds mi;ksx dh vis{kk izFke o"kZ 18
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izfr'kr rFkk f}rh; o"kZ 20 izfr'kr de ykHk gqvkA vU; iz;ksxksa esa
Hkh ;g ns[kk x;k gS fd tSfod fu;U=.k ij gksus okyk [kpZ dhVuk'kd
ds mi;ksx ls nks xquk vf/kd eg¡xk gksrk gSA LohV dkWuZ (Sweet corn)
ij yxs ihM+d vkWfLVªfu;k uqfcysfll (Ostrinia nubilasis) dks
Vªkbdksxzkek (Trichogramma) }kjk fu;fU=r djus ij ihM+duk'kh
fu;U=.k ls yxHkx 6 xquk vf/kd ykxr ik;h xbZA bu mnkgj.kksa ls ;g
Li"V gks tkrk gS fd tSfod fu;U=.k jklk;fud fu;U=.k ls vf/kd
[kphZyk lkfcr gksrk gSA

Hkfo"; eas vf/kd&ls&vf/kd oSKkfud iz;ksxksa ,oa 'kks/k dk;ksZa ds
ifj.kkeLo:Ik ihM+d fu;U=.k ds {ks= esa tSfod fu;U=.k egRoiw.kZ Hkwfedk fuHkk
ldrk gSA bldk ftruk vf/kd mi;ksx gksxk ihM+dukf'k;ksa ,oa 'kkdukf'k;ksa dk
iz;ksx mruk gh de gksrk tk;sxk rFkk tSfod fu;U=.k ds {ks= esa ukSdfj;ksa ,oa
'kks/k dk;ksZa dh lEHkkouk,¡ Hkh c<+ tk;saxhA vf/kd&ls&vf/kd yksxksa esa tSfod
fu;U=.k ds izfr tkx:drk Hkfo"; esa ubZ 'kks/kksa dk dkj.k cusxhA blls u
dsoy fofHkUu jlk;uksa ds vfriz;ksx (overuse) dks jksdk tk ldsXkk vfirq blls
mRiUu fofHkUu idkj ds iznw"k.kksa ,oa vU; nq"iifj.kkeksa dks Hkh de fd;k tk
ldsxkA

5-20-5 tSfod fu;U=.k leL;k,¡ (Problems of Biological
Control)

1- tSfod fu;U=.k ds fofHkUu dkjd eq[;r;k fof'k"V izdkj ds dhVksa dks
gh ekjrs gSa vFkkZr~ ekjd ladqfpr LisDVªe (Narrow spectrum) ds vk/kkj
ij dk;Z djrs gSaA

2- fu;U=.k ds fy, dkjdksa dh cM+h la[;k esa vko';drk gksrh gS ftlds
fy, dkQh le; rd izfr{kk djuh iM+rh gSA

3- cM+h la[;k esa dkjdksa dh vko';drk gksus ds dkj.k mudks ikyus ,oa
j[kus dh rduhdh TkfVyrk gksrh gSA

4- iz;ksxdrkZ dks f'kf{kr gksuk pkfg,A

5- /ku dk vf/kd O;; gksrk gSSA

6- dHkh& dHkh iz;qDr gksus okys dkjdksa ds Hkh f'kdkjh ,oa ijthoh dhV
gksrs gSaA ftlds dkj.k tSfod fu;U=.k esa iw.kZ lQyrk ugha fey ikrh
gSA

7- dqN dkjdksa ds fy, fo'ks"k izdkj ds vuqdwy ekSle dh vko';drk gksrh
gS vr% vuqdwy ekSle vkus rd izrh{kk djuh iM+rh gSA

8- ckgj ls vk;kfrr dhV izk;% mfpr tyok;q ds vHkko esa LFkkfir ugha gks
ikrs blls lEcfU/kr v/;;u ds fy, vfrfjDr le; dh vko';drk
gksrh gSA
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5-20-6tSfod fu;U=.k ds ykHk (Advantages of Biological
Control)

1- dhV fo"kksa dh rjg dhV vojks/kh gksus dk Mj ugha jgrkA

2- Ik;kZoj.kh; lqj{kk rFkk ikfjfLFkfrdh fu;U=.k dh fn'kk esa ;g egRoiw.kZ
fodYi gSA

3- tSfod fu;U=.k dk izHkko LFkk;h gksrk gSA vFkkZr~ izÑfr esa ,d ckj
O;ofLFkr gksus ds ckn ;g Lor% fØ;k'khy jgrs gSaA

4- blds vUrxZr iz;ksx fd;s tkus okys dkjd u rks fo"kSys gksrs gSa vkSj u
gh dksbZ gkfudkjd vif'k"V NksM+rs gSaA euq";] tkuojksa] ouLifr;ksa vkfn
ij budk dksbZ gkfudkjd izHkko ugha gksrk gSA

5- ukWu&VkxsZV thoksa (Non-target organisms) ij budk izHkko ugha iM+rkA

6- dqN dkjdksa dks vklkuh ls de [kpsZ eas iSnk djds iz;ksx esa yk;k tk
ldrk gSA

7- lw{ethoksa esa izkÑfrd :Ik ls tUrqvksa esa jksx QSykus dh {kerk gksrh gS
rFkk ;s feÎh eas vklkuh ls yEcs le; rd thfor cus jgrs gSaA

8- tks ihM+d dhVuk'kdksa ds izHkko eas vkus ls cp tkrs gSa mudks fu;fU=r
djus ds fy, izkÑfrd 'k=qvksa dk iz;ksx djus ls vPNs ifj.kke izkIr
gksrs gSaaA

9- ikfjfLFkfrdh fu;U=.k (Ecological control) ,oa Ik;kZoj.kh; lqj{kk
(Environmental protection) dh fn'kk esa tSfod fu;U=.k ,d egRoiw.kZ
fodYi gSA

viuh çxfr tk¡fp, (Check Your Progress)

46- tSfod fu;U=.k fd;k tkrk gS&

¼v½ ijHk{kh dhVks }kjk] ¼c½ lw{e thoksa }kjk]

¼d½ ijthoh dhVksa }kjk ¼M½ mijksDr rhuksa ds }kjkA

47- DD-136 tSfod fu;U=.k lacaf/kr gS &

¼v½ fo"kk.kqvksa ls ¼c½ dodksa ls]

¼d½ thok.kqvksa ls] ¼M½ fueSVksM lsA

48- ePNjksa ds tSfod fu;U=.k esa lgk;d gSA

¼v½ Gambusia Fish] ¼c½ Arivus]

¼d½ Ophiocephalu] ¼M½ All of these A
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49- xUuk ds VkWi cksjj (Top-borer) esa fdl ijthoh }kjk tSfod
fu;U=.k dkjxj fl) gqvk gS\

¼v½ bfDu;kseksfuM] ¼c½ bySLey esdSUVkbfMl]

¼d½ ozsdkWuozschdkfuZl] ¼M½ ¼v½ o ¼c½ nksuksaA

50- ‘Biological control' 'kCn dk Ikz;ksx loZizFke fdlus fd;k

¼v½ Smith ¼c½ Odum]

¼d½ Darwin ¼M½ None of theseA

5-21 viuh çxfr tk¡fp, ç'uksa ds mÙkj
(Answers to Check Your Progress)

1- ¼c½ 14- ¼v½ 27- ¼c½ 40- ¼d½

2- ¼d½ 15- ¼c½ 28- ¼d½ 41- ¼d½

3- ¼v½ 16- ¼d½ 29- ¼d½ 42- ¼c½

4- ¼M½ 17- ¼M½ 30- ¼c½ 43- ¼d½

5- ¼v½ 18- ¼v½ 31- ¼d½ 44- ¼v½

6- ¼d½ 19- ¼v½ 32- ¼v½ 45- ¼v½

7- ¼M½ 20- ¼d½ 33- ¼M½ 46- ¼M½

8- ¼v½ 21- ¼c½ 34- ¼d½ 47- ¼v½

9- ¼c½ 22- ¼d½ 35- ¼c½ 48- ¼v½

10- ¼v½ 23- ¼d½ 36- ¼M½ 49- ¼M½

11- ¼d½ 24- ¼c½ 37- ¼v½ 50- ¼v½

12- ¼M½ 25- ¼d½ 38- ¼v½

13- ¼d½ 26- ¼c½ 39- ¼v½

5-22 lkjka'k (Summary)

mijksDr o.kZUk ls Li"V gS fd js'ke dhV ikyu foKku (Sericulture) dh ,d
egRoiw.kZ 'kk[kk gSA ftlds varxZr~ js'ke dhV dk ikyu&iks"k.k djuk ,oa blls
O;kikfjd egRo okys js'ke ds /kkxs izkIr djus esa fd;k tkrk gSA vkfFkZd #i
ls ;g ykHknk;d 'kk[kk gSA blesa Hkfo"; es vusd jkstxkj ds volj lqyHk gSA
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mijksDr o.kZu ls Li"V gS fd e/kqeD[kh ikyu dk eq[; mís'; 'kgn ,oa
ekse (Honey and Wax) izkIr djus ds fy, fd;k tkrk gSA D;ksafd 'kgn Hkkstu
dk izeq[k ?kVd gksrk gSA bldk iz;ksx Hkkstu ds lkFk lkFk vusd vkS"kf/k;ksa
ds :Ik mi;ksx esa yk;k tkrk gSA vr% bldk ikyu iks"k.k esa of̀) dj buls
vkfFkZd ykHk izkIr fd;k tk ldrk gSA

mijksDr o.kZu ls Li"V gS fd yk[k lao/kZu dk vR;kf/kd :Ik ls
O;kikfjd ,oa vkfFkZd nksuksa :iksa esa lokZf/kd egRo gSA D;ksafd blds vusd
dherh vkHkw"k.kksa esa] tsojksa esa] okfuZ'k] isf.Vx] QksVksxzkfQd ,oa fo|qr midj.kksa
esa dqpkyu lkexzh ds :Ik bLrseky fd;k tkrk gSSA vr% yk[k Ñf"k dks lao/kZu
djus ds ifj.kke Lo:Ik Hkfo"; esa blls jkstxkj ds dbZ volj izkIr gks jgs gSA

mijksDr lHkh o.kZu ls Li"V gS fd laxzfgr vukt] lCth rFkk fryguksa
ds izeq[k jksxtu dksa dk fu;U=.k djuk ijeko';d gSA D;kasfd budh FkksM+h lh
ek=k Hkh ¼dhV-ihM+dksa½ gkfudkjd gksrh gSA D;ksafd fdVksa dh iztUku {kerk
vf/kd gksrh gSA buds v.Ms] ykokZ] o;Ld ,oa I;wik vkfn lHkh voLFkk,¡ Qlyksa
dks Hkkjh {kfr igq¡pkrh gSA vr% gekjh dherh Qlysa Hkh u"V u gks vkSj
ykHknk;d dhV Hkh u"V u gks bl ckr dk Hkh /;ku nsuk pkfg, vkSj i;kZoj.k
dks Hkh {kfr u igq¡ps] ,sls dhV uk'kd] nokvksa] jklk;uksa dk fNM+dko djuk pkfg,
ftlls Ñf"k mRiknu] pkgs oks fdlh Hkh izdkj dh Qly gks esa of̀) fd;k tk
lds rkfd Økfardkjh ifjorZu yk;k tk ldsA

5-23 eq[; 'kCnkoyh (Key Terminology)

 vfu'ksd tuu (Parthenogenesis) = Fertilization occur without
having sex ¼fcuk fyax ds tuu½

 dhVuk'kd % dhVksa dks ekjusokyh nok ¼jlk;u½

 ihM+d % ,sls lHkh rRo ;k tho pkgs os tSfod gksa ;k vtSfod tks
Qlyksa] vuktksa] lfCt;ksa vkfn dks uqdlku igq¡pkrs gSA

 Vguh % Mkyh @ ;k ikS/ks dh ,d NksVh 'kk[kk

 jsftu % ,d fpifpik inkFkZ tks fd izksVhu dk cuk gksrk gS tks
v?kqyu'khy gksrk gSA

 lao/kZu % mRiknu djuk ;k iSnk djuk

 eq[kkax % eq[k es ik;s tkus okys vax

 f'k'u % iztuu vax

 'olu ja/kz % lk¡l ysus okys vax ftuesa fNnz gksrs gSa a

 dkWV&NkaV % vokaNuh; rRoksa ;k dkjdksa dks vyXk djuk



vkfFkZd dhV foKku

565

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

5-24 Lo-ewY;kadu ç'u ,oa vH;kl

y?kq mÙkjh; iz'u (Short Answer Type Questions)

1- js'ke dhV ikyu D;k gS\ la{ksi esa o.kZu dhft,A

2- js'ke dh fofHkUu fdLeksa dk o.kZu dhft,A

3- fuEufyf[kr ij fVIIk.kh fyf[k, &

(i) js'ke ¼flYd½ xzfUFk ,oa js'ke dh lajpuk o izdkj

(ii) dksdwu fuekZ.kA

(iii) dksdwu ls js'ke /kkxs dks izkIr djus dh fØ;fof/kA

(iv) js'ke mRiknu esa mi;ksxh dhVksa ds uke rFkk mudk laf{kIr
fooj.kA

4- ckWfEcDl eksjkbZ ds thou pØ dk o.kZu dhft,A

5- laf{kIr o.kZUk fdft, &

(i) 'kgrwr js'ke (ii) Vlj js'ke

(iii) ewxk js'ke (iv) ,jh js'keA

6- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k, &

(i) dksdwu (ii) dSVjfiyj

(iii) js'ke xzfUFk rFkk js'ke (iv) eLdjMhu jksxA

7- Hkkjr esa js'ke m|ksx fo"k; ij laf{kIr ys[k fyf[k,A

8- js'ke dhV ds dSVjfiyjksa ds ikyu iks"k.k ij laf{kIr ys[k fyf[k,A

9- Vlj js'ke dhV ij fVIIk.kh fyf[k,A

10- js'ke dhV ij gksus okys jksxksa ij fVIi.kh fyf[k,A

11- laxzfgr vuktksa ds dhV ihM+dksa ij ,d laf{kIr ys[k fyf[k,A

12- laxzghr vuktksa ds fdUgha rhu ihM+dksa ds lkekU; ,oa oSKkfud uke
fyf[k,A

13- lfCt;ksa ds ihM+dksa ij laf{kIr fVIi.kh fy[kksA

14- fuEu ij laf{kIr fVIi.kh fyf[k, A

(i) dhV tSfod fu;U=.k ,oa bldh iwokZis{kk,sa

(ii) ijHk{kh ,oa ijthoh dhV

(iii) uj cU/k;rk rduhd

(iv) vkuqoaf'kd fu;U=.k

(Self Assessment Questions and Exercises)
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(v) tSfod fu;U=.k dh lqfo/kkvkas ,o vlqfo/kkvksa Ikj lafa{kIr ys[k
fy[kksA

(vi) jklk;fud ,oa tSfod fu;U=.k ij varj fy[kksA

15- Ykk[k lao/kZu ij laf{kIr fVIi.kh fyf[k;sA

16- ySafxd f}#irk Lks vki D;k le>rs gSa\ yk[k dksV ds lUnHkZ es
le>kvksA

17- fuEu ij laf{kIr fVIi.kh fyf[k;s &

(i) yk[k &dhV ds 'k=q

(ii) yk[k dhV dh fdLesa ,oa Qly

(iii) yk[k dhV esa v.Mfu{ksi.k ,oa oÙnu

(iv) lapkj.k

(v) yk[k ds izdkj ,oa laxBu ,oa mi;ksxA

(vi) Harvesting of Crop of Lac insect

18- e/kqeD[kh ds lkekftd laxBu ij laf{kIr fVIi.kh fy[kksA

19- e/kqeD[kh ds thou pØ dk dsoy ukekafdr fp= cukbZ;sA

20- fuEufyf[kr ij laf{kIr fVIi.kh fy[kks &

(i) e/kqeD[kh dk NRrk (Hive)

(ii) e/kqeD[kh ekse

(iii) e/kqeD[kh 'kgn

nh?kZ mÙkjh; iz'u (Long Answer Type Questions)

1- js'ke m|ksx ij ,d fucU/k fyf[k,A

2- js'ke dhV dh jpuk ,oa thou pØ dk o.kZu dhft,A

3- js'ke dhV ds thou pØ dk lfp= o.kZu dhft, vkSj lsjhdYpj dh
izfØ;k ij fVIi.kh fyf[k,A

4- js'ke dhV dh fofHkUu iztkfr;ksa ds uke nsrs gq, mudh tSfodh dk o.kZu
dhft,A

5- js'ke dhV ikyu ij ,d fucU/k fyf[k,A

6- js'ke dhV dh fofHkUu O;kf/k;ksa dk o.kZUk djrs gq, mudh jksdFkke
ckrb,A

7- js'ke D;k gS\ js'ke dhV js'ke dk mRiknu D;ksa vkSj dSls djrk gS\
o.kZu dhft,A

8- js'ke m|ksx ,oa blds izcU/ku dk o.kZu dfj,A
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9- js'ke mRiknu ij fucU/k fyf[k,A

10- js'ke fdl izdkj rS;kj fd;k tkrk gSA lfoLrj o.kZUk dhft,A

11- js'ke dhV ikyu ls vki D;k le>rs gSa\ js'ke dhV ikyu dh fof/k dk
o.kZu dhft,A

12- dhV&ihM+dksa ds tSfod fu;U=.k ij fucE/k fyf[k,A

13- f'kdkjh ¼ijHk{kh½ ,oa ijthoh dhVks dh tSfod fu;U=.k esa Hkwfedk ij
izdk'k Mkfy,A

14- ihM+dksa ds tSfod fu;U=.k dks le>kb;sA

15- ijthfo;ksa }kjk tSfod fu;U=.k dh leL;kvksa ij foLr̀r ppkZ dhft,A

16- dhV&ihM+dksa ds tSfod fu;U=.k ij ldkjkRed izHkkoksa dk o.kZu
dhft,A

17- Ykk[k&dhV ds thou&pØ dh lfp= o.kZu dhft,A

18- Ykk[k dk mRiknu fdl dhV ls gksrk gS\ yk[k dh Qly rS;kj djus
dh fof/k] iks"kd ikS/kksa (Host plant) rFkk yk[k m|ksx ds mRiknksa dk
o.kzu dhft, gSA

19- Ykk[k&dhV ij fuca/k fyf[k,A

20- ^^Hkkjr esa yk[k m|ksx** ij foLrr̀ o.kZu dhft,A

21- Hkkjr esa fdrus izdkj dh yk[k Qlysa gksrh gS\ yk[k ds izØe.k
(Processing), mlds xq.k/keksZa rFkk jklk;fud la?kVu dk o.kZu dhft,A

22- e/kqeD[kh ikyu ij ,d fucU/k fyf[k,A

23- e/kqeD[kh ikyu ls vki D;k le>rs gSa\ eq/keD[kh ikyu ij ,d foLr̀r
ys[k fyf[k,A

24- e/kqeD[kh ds j[k&j[kko ij rF; ijd fucU/k fyf[k,A

25- e/kqeD[kh ds thou pØ dk lfp= o.kZu dhft,A

26- e/kqeD[kh ikyu dh vk/kqfud fof/k esa dke vkUks okys vkStkjksa rFkk
midj.kksa dk o.kZu dhft,A

27- e/kqefD[k;ksa ds lkekftd laxBu dk o.kZu dhft,A

28- e/kqefD[k;ksa esa gksus okyh fofHkUu O;kf/k;ksa ,oa muds fofHkUu 'k=qvksa dk
o.kZu dhft,A ,oa muds mipkj ,oa jksdFkke fyf[k,A
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3. Unified text book Zoology by – J.K. Awasthi.
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6. Aquaculture by – N. Arumugam.
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