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SYLLABI-BOOK MAPPING TABLE
Ikkni ikfjfLFkfrdh] tSo fofo/krk ,oa ikni HkkSxksfyd

Syllabi Mapping in Book

bdkbZ&1
ikfjfLFkfrd ra= % lajpuk ,oa izdkj tSfod ,oa vtSfod ?kVd] iks"k.k
Lrj] [kk|Jà[kyk [kk|tky] ikfjfLFkfrd fijkfeM] ÅtkZ izokgA tSo
Hkw&jklk;fud pØ% vo/kkj.kk] xSlh;] nzo rFkk volknh; pØ% dkcZu]
ukbVªkstu] ty] QkWLQksjl ,oa lYQj pØA

bdkbZ 1 % ikfjfLFkfrd ra=
¼i`"B 3&37½

bdkbZ & 2
ikfjfLFkfrd vuqdwyu % vkdkfjdh vkarfjdh rFkk dkf;Zdh vuqfØ;k]
ty vuqdwyu ¼tyksn~fHkn~ rFkk e#n~fHkn)½] rkiØe vuqdwyu
¼rkidkfyrk ,oa olrhdj.k½ izdk'k vuqdwyu ¼izdk'kjkxh rFkk Nk;kjkxh½
izdk'k nhIrhdkfyrkA ikni vuqØe.k % dkj.k] izof̀Ùk ,oa izfØ;k]
vuqØe.k ds izdkj gkbMªksfl;j ¼tyh; vuqØe.k½ thjksfl;j] ¼'kq"d
vuqØe.k½

bdkbZ 2 % ikfjfLFkfrd vuqdwyu

¼i`"B 38&76½

bdkbZ&3
tSofofo/krk ,oa tula[;k ikfjfLFkfrdh % forj.k iz.kkyh] ?kuRo]
tUenj] eR̀;qnj] of̀)oØ] bdksVkbi ,oa bØSM~l] leqnk; ikfjfLFkfrdh %
vkof̀Ùk] ?kuRo] cgqyrk] vkPNknu ,oa thou:iA tSofofo/krk&vk/kkjHkwr
ifjdYiuk] ifjHkk"kk] egRo] Hkkjr dh tSofofo/krk] rIrLFky] LoLFkkus
rFkk ckg~; LFkkus laj{k.kA tSo e.My lap;r] e-iz- ds vHk;kj.k ,oa
jk"Vªh; m|ku] foyqIrizk; rFkk [krjs esa iM+h iztkfr;k¡] jsM MkVkcqdA

bdkbZ 3 % tSofofo/krk ,oa tula[;k
ikfjfLFkfrdh

¼i`"B 77&125½

bdkbZ&4
e`nk ,oa iznw"k.k % HkkSfrd ,oa jklk;fud xq.k] eǹk dk fuekZ.k] eǹk
ifjPNsfndk dk fodkl] eǹk dk oxhZdj.k] eǹk dk laxBu eǹk dkjdA
iznw’k.k% ifjHkk’kk izdkj ,oa dkj.k] oSf”od riu] vEyh; o’kkZ tyok;q
ifjorZu] vkstu ijr ,oa vkstksu fNnzA

bdkbZ 4 % eǹk ,oa iznw"k.k
¼i`"B 126&191½

bdkbZ&5
Ikkni HkkSxksfydh % Hkkjr ds ikni HkkSxksfyd {ks=A e/;izns'k ds
okuLifrd izdkjA izkÑfrd L=ksr ifjHkk’kk ,oa oxhZdj.k] laj{k.k ,oa
izca/kuA Hkw&L=ksr izca/kuA ty ,oa vknzZHkwfe L=ksr izca/kuA

bdkbZ 5 % ikni&HkkSxksfyd % Hkkjr ds
Ikkni&HkkSxksfyd {ks= ¼izns'k½

¼i`"B 192&224½





fo"k;&lwph

ifjp; 1&2

bdkbZ 1 ikfjfLFkfrd ra= 3&37
1-0 ifjp;
1-1 mÌs”;
1-2 ikfjfLFkfrd foKku 'kCn dh mRifÙk dk bfrgkl
1-3 ikfjfLFkfrd foKku dk fo’k; {ks=
1-4 ikfjfLFkfrdh dk foKku dh vU; “kk[kkvksa ls lEcU/k
1-5 ikfjfLFkfrd foKku ds mi&izHkkx
1-6 ikfjfLFkfrd ra= dh lajpuk
1-7 ikfjfLFkfrdh; ra= ds ?kVd
1-8 ikfjfLFkfrd ra= ds izdkj
1-9 izeq[k ikfjfLFkfrd ra=

1-9-1 leqnzh ikfjfLFkfrd ra=
1-9-2 LFkyh; ikfjfLFkfrd ra=

1-10 ikfjfLFkfrd ra= eas ÅtkZ izokg
1-11 [kk| Jà[kyk

1-11-1 [kk| J̀a[kyk ds izdkj
1-12 [kk|&tky
1-13 iks’kd Lrj
1-14 ikfjfLFkfrd fijkfeM
1-15 tSo&Hkw&jklk;fud pØ

1-15-1 xSlh; pØ
1-15-2 [kfutksa dk pØhdj.k ;k volknh pØ

1-16 viuh izxrh tk¡fp, iz”uksa ds mÙkj
1-17 lkjka”k
1-18 eq[; ”kCnkoyh
1-19 Lo-ewY;kadu iz”u ,oa vH;kl
1-20 lgk;d ikB~î lkexzh

bdkbZ 2 ikfjfLFkfrd vuqdwyu 38&76
2-0 ifjp;
2-1 mÌs”;
2-2 ikfjfLFkfrd vuqdwyu% ty ds fy, ikniksa esa vkdkfjdh;] “kkjhfjdh; ,oa dkf;Zdh; vuqfØ;k,¡

2-2-1 tyksn~fHkn ikS/ks
2-2-1-1 tyksn~fHkn ikS/kksa ds fof'k"V y{k.k
2-2-1-2 tyh; ikS/kksa dk oxhZdj.k
2-2-1-3 tyh; ikS/kksa esa vkdkfjdh; vuqfØ;k,¡ ;k vuqdwyu
2-2-1-4 tyh; ikS/kksa esa 'kkjhfjdh; vuqfØ;k,¡ ;k vuqdwyu
2-2-1-5 tyh; ikS/kksa esa dkf;Zdh; vuqfØ;k,¡ ;k vuqdwyu

2-2-2 e#n~fHkn ikS/ks
2-2-2-1 e#n~fHkn ikS/kksa ds fof”k’V y{k.k
2-2-2-2 e#n~fHkn ikS/kksa dk oxhZdj.k
2-2-2-3 e#n~fHkn ikS/kkas esa vkdkfjdh; vuqfØ;k,¡ ;k vuqdwyu
2-2-2-4 e#n~fHkn ikS/kkas esa 'kkjhfjdh; vuqfØ;k,¡ ;k vuqdwyu
2-2-2-5 e#n~fHkn ikS/kksa dh dkf;Zdh; vuqfØ;k,¡ ;k vuqdwyu

2-2-3 yo.kksn~fHkn ikS/ks



2-3 ikfjfLFkfrd vuqdwyu% rkieku rFkk izdk'k ds fy, ikniksa esa vkdkfjdh;] 'kkjhfjdh; ,oa dkf;Zdh;
vuqfØ;k,¡

2-3-1 rkieku ds izfr ikni vuqfØ;k,¡ ;k vuqdwyu vuqfØ;k,¡
2-3-1-1 rkidkfyrk
2-3-1-2 clUrhdj.k

2-3-2 izdk'k ds izfr ikni vuqfØ;k,¡ ;k vuqdwyu
2-3-2-1 nhfIrdkfyrk

2-4 ikni vuqØe.k
2-4-1 ikni vuqØe.k ds izdkj
2-4-2 vuqØe.k ds dkj.k
2-4-3 vuqØe.k ds fofHkUu pj.k

2-5 ikni vuqØe.k ds mnkgj.k
2-5-1 tyØed ¼gkbMªksfl;j½
2-5-2 e#Øed ¼thjksfl;j½

2-6 viuh izxfr tk¡fp, iz'uksa ds mÙkj
2-7 Lkkjka”k
2-8 eq[; 'kCnkoyh
2-9 Lo-ewY;kadu iz'u ,oa vH;kl

2-10 lgk;d ikB~î lkexzh

bdkbZ 3 tSofofo/krk ,oa tula[;k ikfjfLFkfrdh 77&125
3-0 ifjp;
3-1 mÌs”;
3-2 lef"V ds izdkj

3-2-1 lef"V ds y{k.k
3-3 lef"V ?kuRo
3-4 tUe nj
3-5 èR;q nj

3-5-1 vk;q ;k o;l forj.k
3-5-2 vk;q ;k o;l Lrwi
3-5-3 lef"V izdh.kZu ;k ifj{ksi.k
3-5-4 lef"V òf) Lo:i ,oa /kkj.kk {kerk

3-6 bdsM~l ;k ikfjt
3-7 ikfjfLFkfrd izk:i ;k ikfjizk:Ik ;k bdksVkbi

3-7-1 ifjizk:iksa ds izdkj

3-8 lkeqnkf;d ikfjfLFkfrdh
3-8-1 leqnk; ds vfHky{k.k
3-8-2 leqnk; dk vkdkj ,oa lajpuk
3-8-3 leqnk; dh lajpuk ds v/;;u esa mi;ksxh y{k.k
3-8-4 fo'ys"k.kkRed y{k.k
3-8-5 la'ys"k.kkRed y{k.k

3-9 tSo&fofo/krk
3-9-1 tSo&fofo/krk dh ifjHkk"kk
3-9-2 tSo&fofo/krk dh ewy vo/kkj.kk
3-9-3 tSo&fofo/krk dk egÙo

3-10 Hkkjrh; tSo&fofo/krk
3-11 gkWV LikWVl
3-12 tSo&fofo/krk dk laj{k.k

3-12-1 yqIrizk;% rFkk [krjs esa iM+h iztkfr;k¡
3-12-2 ikni iztkfr;ksa ds yqIrizk;% gksus ds dkj.k



3-12-3 Hkkjr dh yqIrizk;% ,oa ladVxzLr tkfr;k¡
3-12-4 yky vk¡dM+k iqLrd vFkok jsM MkVk cqd

3-13 tSo&e.My lap;u] e/;izns'k ds vHk;kj.; ,oa jk"Vªh; m|ku
3-14 oU; thou dk laj{k.k

3-14-1 jk"Vªh; ikdZ ,oa vHk;kj.;
3-14-2 e/;izns'k esa jk"Vªh; m|kuksa dk fodkl
3-14-3 e/;izns'k dh Vkbxj ifj;kstuk
3-14-4 oU; thou vkjf{kr ou rFkk lkekU; ekuo
3-14-5 e/;izns'k jkT; ds izeq[k jk"Vªh; ikdZ

3-15 tSo&e.My fjtoZ
3-16 viuh izxfr tk¡fp, iz”uksa ds mÙkj
3-17 Lkkjka”k
3-18 eq[; 'kCnkoyh
3-19 Lo-ewY;kadu iz”u ,oa vH;kl
3-20 lgk;d ikB~î lkexzh

bdkbZ 4 e`nk ,oa iznw"k.k 126&191
4-0 ifjp;
4-1 mÌs”;
4-2 ènk ds HkkSfrd ,oa jklk;fud xq.k

4-2-1 eǹk ds HkkSfrd xq.k
4-2-2 eǹk ds jklk;fud xq.k

4-3 ènk dk fuekZ.k
4-4 ènk ifjPNsfndk
4-5 ènk dk oxhZdj.k
4-6 ènk dk la?kVu

4-6-1 [kfut inkFkZ
4-6-2 dkcZfud inkFkZ vFkok g~;wel
4-6-3 eǹk ok;q
4-6-4 eǹk ty

4-7 ènk dkjd
4-8 Ik;kZoj.kh; Ikznw’k.k

4-8-1 Ikznw’kd
4-8-2 Ik;kZoj.kh; Ikznw’k.k
4-8-3 Ikznw’k.k ds izdkj

4-9 Okk;q iznw’k.k
4-9-1 Okk;q iznw’kdksaa ds L=ksr
4-9-2 xSlh; ok;q iznw’kd
4-9-3 vEy o"kkZ
4-9-4 QksVksdsfedy mRikn
4-9-5 fofoDr ¼df.kdh;½ inkFkZ
4-9-6 VkWDlhdsUV~l

4-10 ty iznw"k.k
4-10-1 ty iznw"k.k ds lzksr
4-10-2 ty iznw"k.k ds izHkko
4-10-3 ty iznw"k.k dk fu;a=.k

4-11 ènk iznw"k.k
4-11-1 eǹk iznw"k.k ds lzksr



4-11-2 eǹk iznw"k.k dk izHkko
4-11-3 eǹk iznw"k.k dk fu;a=.k

4-12 /ofu iznw"k.k
4-12-1 /ofu iznw"k.k ds lzksr
4-12-2 /ofu iznw"k.k ds izHkko
4-12-3 /ofu iznw"k.k dk fu;U=.k

4-13 jsfM;ks/kehZ iznw"k.k
4-13-1 jsfM;ks/kehZ iznw"k.k ds lzksr
4-13-2 jsfM;ks/kehZ iznw"k.k ds izHkko
4-13-3 jsfM;ks/kehZ iznw"k.k dk fu;a=.k

4-14 fofdj.k iznw"k.k
4-14-1 fofdj.k iznw"k.k ds lzksr
4-14-2 fofdj.k iznw"k.k ds izHkko
4-14-3 fofdj.k iznw’k.k dk fu;a=.k

4-15 i;kZoj.kh; leL;k,¡
4-15-1 tyok;q ifjorZu ,oa fo”o dk c<+rk rkieku
4-15-2 tyok;q ifjorZu dk ekuo LokLF; ij izHkko
4-15-3 vkstksu ijr {kj.k

4-16 viuh izxfr tk¡fp, iz”uksa ds mÙkj
4-17 Lkkjka”k
4-18 eq[; 'kCnkoyh
4-19 Lo-ewY;kadu iz”u ,oa vH;kl
4-20 lgk;d ikB~î lkexzh

bdkbZ 5 HkkSxksfyd % Hkkjr ds ikni&HkkSxksfyd {ks= ¼izns'k½ 192&224
5-0 ifjp;
5-1 mÌs';
5-2 Hkkjr ds ikni&HkkSxksfyd {ks= ¼izns'k½
5-3 e/;izns'k ds okuLifrd izdkj

5-3-1 ?kkl ds eSnku

5-4 izkÑfrd lzksr ¼lalk/ku½% oxhZdj.k] laj{k.k ,oa izcU/ku
5-4-1 izkÑfrd lalk/kuksa dk oxhZdj.k
5-4-2 izkÑfrd lalk/kuksa dk laj{k.k ,oa izcU/ku
5-4-3 eǹk vijnu
5-4-4 eǹk vijnu ds lk/ku
5-4-5 eǹk vijnu ds ifj.kke
5-4-6 Hkwfe&laj{k.k ,oa izcU/ku
5-4-7 Hkwfe laj{k.k dh fof/k;k¡

5-5 ou lalk/ku ,oa mudk laj{k.k
5-5-1 ouksa ds fouk'k ds dkj.k
5-5-2 ou laj{k.k ds mik;

5-6 ty lalk/ku izcU/ku
5-7 vknzZ&Hkwfe lalk/ku izcU/ku
5-8 viuh izxfr tk¡fp, iz”uksa ds mÙkj
5-9 Lkkjka'k

5-10 eq[; 'kCnkoyh
5-11 Lo-ewY;kadu iz'u ,oa vH;kl
5-12 lgk;d ikB~î lkexzh



ifjp;

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh 1

ifjp;

ouLifr foKku ch-,l-lh- f}rh; o’kZ dh ;g ikB~;Øekuqlkj iqLrd fo|kfFkZ;ksa
ds fy, fy[kh x;h ,d vf}rh; iqLrd gSA

izLrqr iqLrd esa fo’k; lkexzh dks Li’V djus ds fy, uohure vkadM+ksa]
ekufp= ,oa vkjs[kkas dk ;qfDrlaxr iz;ksx fd;k x;kA iqLrd dks laf{kIr esa
j[krs gq, oSKkfud igyqvksa dks ljy Hkk’kk eas izLrqr fd;k x;k gSa ftlls
fo|kFkhZ vf/kdkf/kd ykHkkfoUr gksaxsA ikBÓØe ls lEcfU/kr nh?kZ mÙkjh;] y?kq
mÙkjh; ,oa oLrqfu’B iz”uksa dk lekos”k Hkh fd;k x;k gSA ftUgsa gy djus ds
ckn fo|kFkhZ ijh{kk esa vPNs vad izkIr dj ldrs gSA fo|kfFkZ;ksa dh lqfo/kk ds
fy, leLr ikfjHkkf’kd “kCnkoyh dkss fgUnh ,oa vaxzsth es fn;k x;k gSA ;g
iqLrd iw.kZ] Li’V] lq:fpiw.kZ ,oa lqO;ofLFkr gSA

bl iqLrd eas ikBÓØe dks ik¡p bdkbZ;ksa esa foHkDr fd;k x;k gSA bldh
izFke bdkbZ es ikfjfLFkfrd rU= ls lacaf/kr fofHkUu Ik{kksa dk lekos”k fd;k gSA
blds lkFk gh tSo&Hkw&jklk;fud pØksa dh foLr̀r tkudkjh ,oa [kfutksa dk
tho/kkfj;ksa rFkk muds lEcU/kksa dks le>k;k x;k gSA

f}rh; bdkbZ esa okrkoj.k ds vuqlkj vius vki dks lek;ksftr djus dh
{kerk j[kus okys tyksn~fHkn~] e:n~fHkn~] yo.kksn~fHkn~ ikS/ks dh tkudkjh fp=ksa
lfgr le>kbZ x;h gSA blh bdkbZ esa rkieku rFkk izdk”k ds fy, ikniksa esa
gksus okyh vkdkfjdh;] “kkjhfjdh; ,oa dkf;Zdh; vuqfØ;k,¡ crkbZ x;h gSA
bdkbZ ds vk[kjh v/;k; es ikni vuqØe.k ds fofHkUu izdkjksa dks crk;k x;k gS
ftlds varxZr mifLFkr ikni leqnk; esa izHkko”khy ifjorZu ns[kus dks feyrs
gSaA ftudk le; ds lkFk mlh LFkku ij mudk foLFkkiu nwljs leqnk; }kjk gks
tkrk gS vkSj ;g izØe yxkrkj pyrk jgrk gS LFkk;h leqnk; ds fuekZ.k gksus
rdA

rhljh bdkbZ esa tula[;k ikfjfLFkfrdh] leqnk;] tSofofo/krk] tSo eaMy
lap;u] vHk;kj.; ,oa jk’Vªh; m|ku dh uohure tkudkjh izLrqr dh xbZ gSA

pkSFkh bdkbZ es ènk] tks ,d izkd`frd lalk/ku gS] fd HkkSfrd ,oa
jklk;fud xq.kksa dh tkudkjh] mldk fuekZ.k] oxhZdj.k dkjd foLrr̀ :Ik ls
izLrqr fd;k x;k gSA lkFk gh bl bdkbZ es i;kZoj.kh; iznw’k.k tSls ok;q] ty]
ènk] /ofu] ukfHkdh; ,oe~ fofddj.k iznw’k.k] muds dkjd] izHkko o fu;U=.k
crk;s x;s gaSA

orZeku eas euq’; izdf̀r dk Lokeh cuus ds iz;kl ,oa vk/kqfudrk ds uke
ij izdf̀r dk “kks’k.k viuh c<+rh gq;h vko”;drkvksa dh iwfrZ gsrq djrk tk jgk
gSA

Okuksa dk fouk”k djus ij izdf̀r es vlarqyu dk [krjk c<+rk tk jgk gS]
blfy, ;g vR;ar vko”;d gks x;k gS fd euq’; viuh vkfFkZd mUufr ds



2

ifjp;

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

lkFk&lkFk Ik;kZoj.k laj{k.k Hkh djsa tks bl iqLrd es izLrqr bdkbZ;ksa ds }kjk
ljy “kCnksa es le>k;k x;k gSA

bu v/;k;ksa ls izkIr tkudkjh ls izR;sd O;fDr Ik;kZoj.k dk egRo
le>sxk ,oa mlds laj{k.k ds izfr tkx:d cu tk;sxkA

izLrqr iqLrd dks =qfVjfgr cukus ds iw.kZ iz;kl fd;s x;s gaS rFkkfi
LokHkfod :Ik ls dqN xyfr;ksa ds NwVus dh lEHkkouk dks udkjk ugh tk ldrk
gSA bl gsrq vkids lq>ko dk Lokxr gSA ge vkHkkjh gS mu lHkh foKktuksa o
lanHkZ iqLrdksa ds ftudh lgk;rk o lg;ksx ls bl iqLrd dh jpuk laHko gks
ldh gSA

MkW- ehuy jgeku

tcyiqj] e-iz-



ikfjfLFkfrd ra=

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh 3

bdkbZ 1 ikfjfLFkfrd ra= (Ecosystem)

Lakjpuk (Structure)
1-0 ifjp;
1-1 mÌs”;
1-2 ikfjfLFkfrd foKku 'kCn dh mRifÙk dk bfrgkl
1-3 ikfjfLFkfrd foKku dk fo’k; {ks=
1-4 ikfjfLFkfrdh dk foKku dh vU; “kk[kkvksa ls lEcU/k
1-5 ikfjfLFkfrd foKku ds mi&izHkkx
1-6 ikfjfLFkfrd ra= dh lajpuk
1-7 ikfjfLFkfrdh; ra= ds ?kVd
1-8 ikfjfLFkfrd ra= ds izdkj
1-9 izeq[k ikfjfLFkfrd ra=

1-9-1 leqnzh ikfjfLFkfrd ra=
1-9-2 LFkyh; ikfjfLFkfrd ra=

1-10 ikfjfLFkfrd ra= eas ÅtkZ izokg
1-11 [kk| Jà[kyk
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1-15 tSo&Hkw&jklk;fud pØ
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1-19 Lo-ewY;kadu iz”u ,oa vH;kl
1-20 lgk;d ikB~î lkexzh

1-0 ifjp; (Introduction)

iF̀oh ij fofHkUu izdkj ds tho&tUrq ,oa isM+&ikS/ks ik;s tkrs gSaA ;s iF̀oh ij
tSfod ?kVd cukrs gSa] tks iF̀oh ij mifLFkr okrkoj.k ds lkFk tfVy]
ifjorZu'khy ,oa vU;ksU;kJ; lEcU/k dk fuekZ.k djrs gSaA tho ,oa i;kZoj.k
¼okrkoj.k½ ds chp ds lEcU/kksa ds v/;;u dks ikfjfLFkfrdh (Ecology) dgrs
gSaA
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1-1 mÌs’; (Objectives)

;g v/;k; ikfjfLFkfrd foKku dk egRo] mldh mRifÙk ,oa euq’; ds thou esa
bldk mÌs”; ,oa nksuksa ds chp ds lEcU/k n”kkZrk gSA bl ikfjfLFkfrd ra= esa
fofHkUu izdkj ds [kfut inkFkZ] ty tks tSfod fØ;kvksa esa Hkkx ysdj okrkoj.k
esa pØ ds :Ik esa fujarj fo|eku jgrs gaS] ik;s tkrs gaSA ;g pØ cgqr mi;ksxh
gksrs gaS vkSj fdlh Hkh ra= ds lqpk: :Ik ls dk;Z djus ds fy, vR;Ur egRoiw.kZ
gksrs gSa ,oa ikfjfLFkfrd foKku dh buds v/;;u ls gesa foLr̀r tkudkjh izkIr
gksrh gSA

1-2 ikfjfLFkfrd foKku 'kCn dh mRifÙk dk bfrgkl
(History of Origin of the Term Ecology)

fofHkUu ikfjfLFkfrdh oSKkfudksa us ikS/kksa ds vkilh lEcU/kksa ,oa muds HkkSfrd
okrkoj.k ds vUrlZEcU/kksa dk o.kZu fd;k gSA lEHkor% fFk;ksÝkLVl
(Theophrastus 370-285 BC) us loZizFke tyh; ikS/ks rFkk 'kq"d ,oa vEyh;
ènk esa mxus okys ikS/kksa ds y{k.kksa dk v/;;u fd;k FkkA

bdksykWth 'kCn dk mn~Hko xzhd 'kCn *vkbdkWl* (Oikos) ls gqvk gSA
ftldk vFkZ ?kj ;k ifjos'k gksrk gSA yksxkl (Logos) 'kCn dk vFkZ v/;;u (to
study) gksrk gSA nksuksa dks feykdj (Oikologie) 'kCn rS;kj fd;k ftls ckn esa
(Ecology) uke fn;k x;kA blfy, ikfjfLFkfrdh ds vUrxZr ikS/kksa ,oa tUrqvksa
dk muds lkFk varlZEcU/kksa dk v/;;u djuk gksrk gSA

ikfjfLFkfrdh ;k bdksykWth (Ecology) 'kCn dk izpyu ,d
vk/kqfud ?kVuk gSA dqN oSKkfudksa ds vuqlkj ,p- jkbVj (H. Reiter) 1868
vkSj dqN ds vuqlkj vuZsLV gSdy (Earnest Hackel, 1886) us loZizFke
bdksykWth “kCn dk iz;ksx fd;k FkkA

fofHkUu oSKkfudksa us vius&vius rjhds ls bdksykWth dks ifjHkkf"kr fd;k
gS&

okfeZax ¼1895]1905½ ds vuqlkj bdksykWth thoksa ,oa muds i;kZoj.k ds
chp lEcU/kksa dk v/;;u gSA

ÝsMfjd DyhfeLV (Fredrick Clemist, 1916) ds vuqlkj& bdksykWth
leqnk; dk v/;;u gSA

Vsyj (Taylor, 1936) ds vuqlkj& ikfjfLFkfrd foKku lHkh thoksa ,oa
mlds lEiw.kZ i;kZoj.k ds ijLij lEcU/kksa dk v/;;u gSA

vksMe (Odum, 1963) ds vuqlkj izÑfr dh lajpuk (Structure) ,oa
dk;ksZa dk v/;;u ikfjfLFkfrd foKku dgykrk gSA
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1-3 ikfjfLFkfrd foKku dk fo"k; {ks=
(Scope of Ecology)

ikfjfLFkfrdh ds v/;;u ls gesa okrkoj.k dk foLrr̀ Kku gks tkrk gSA bldh
lgk;rk ls euq"; iF̀oh ij mifLFkr izkÑfrd L=ksrksa dks u"V gksus ls cpk
ldrk gSA vkS|ksfxdhdj.k ,oa vk/kqfudhdj.k ds i'pkr~ mRiUu miHkksDrkoknh
thou i)fr] izkÑfrd lalk/kuksa ds vuqfpr nksgu ls mRiUu i;kZoj.kh;
vlarqyu ,oa iznw"k.k dh leL;k us bl fn'kk esa v/;;u ,oa vuqla/kku ds izfr
tulk/kkj.k] oSKkfudksa ,oa ljdkjksa dk /;ku vkdf"kZr fd;k gSA vkt ds ;qx esa
i;kZoj.k thofoKku {ks=h;] jk"Vªh; ,oa varjkZ"Vªh; Lrj ij lkekftd]
vFkZ'kkL= ,oa jktuhfr o buls lEcfU/kr dbZ uhfr;ksa ds fuekZ.k esa
egRoiw.kZ ;ksxnku ns jgk gSA tSls dbZ {ks=ksa&Ñf"k] ènk] laj{k.k] ?kkl ds eSnku]
taxy] tSo oSKkfud losZ{k.k] eRL; foKku] iznw"k.k ds dkjd ,oa jksdFkke] oU;
tho] ty vkfn ds laj{k.k esa ;g foKku egRoiw.kZ Hkwfedk fuHkk jgk gSA

1-4 ikfjfLFkfrdh dk foKku dh vU; 'kk[kkvksa ls
lEcU/k (Relation of Ecology with other
Branches of Science)

ikfjfLFkfrdh dk vkt ds le; esa fofHkUu foKkuksa tSls fd ikni foKku] tUrq
foKku] lw{e tho foKku] vkdkfjdh] HkkSfrdh (Physics), jlk;u 'kkL=
(Chemistry), xf.kr (Mathematics), lkaf[;dh (Statistics), vkfn ls lh/kk
lEcU/k gS vkSj ;g HkkSfrd okrkoj.k dks le>us esa lgk;d gksrk gSA

ikS/ks ,oa tUrqvksa ds 'kjhj esa HkkSfrd okrkoj.k ds izHkko vkSj vuqdwyrkvksa
ds v/;;u ds fy;s dkf;Zdh (Physiology) tSo&jlk;u (Biochemistry)
dksf'kdk foKku (Cytology) ,oa vkuqoaf'kdh (Genetics) dk Hkh ;ksxnku jgrk
gSA bdksykWth ,d vUrj&vuq'kklfud (interdisciplinary) foKku gSA

1-5 ikfjfLFkfrd foKku ds mi&izHkkx
(Subdivisions of Ecology)

vk/kqfud ikfjfLFkfrd oSKkfudksa us ikfjfLFkfrd foKku ds fuEufyf[kr
mi&izHkkxksa dk o.kZu fd;k gSA

VsDlksuksfe ds vk/kkj ij&ikS/kksa ,oa tUrqvksa dh ikfjfLFkfrdh ds v/;;u
ds vk/kkj ij bUgsa nks izeq[k mi&izHkkxks a (Subdivisions) esa foHkkftr fd;k x;k
FkkA bUgsa ikni ikfjfLFkfrdh (Plant Ecology) ,oa izk.kh ikfjfLFkfrdh (Animal
Ecology) dgk x;kA ijUrq ikfjfLFkfrdh v/;;u ds nkSjku ;g ik;k x;k fd
ikS/ks ,oa tUrq ,d nwljs ls ?kfu"B :i ls lEcfU/kr gksrs gSa vr% bUgsa
tSo&ikfjfLFkfrdh (Bioecology) uke fn;k x;kA
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izk.kh ,oa mlds vUrlZEcU/kksa ds vk/kkj ij bls nks izdkjksa esa
foHkkftr fd;k x;k&

¼1½ Lo;a ikfjfLFkfrdh ;k vkVks&bdksykWth (Autoecology, Auto =
Self, Oikos=House, Logos= To Study)& fdlh LFkku ij jgus okys
fdlh ,d izk.kh ;k fdlh ,d tkfr ,oa mlds i;kZoj.k ls varlZEcU/kksa
ds v/;;u dks Lo;a ikfjfLFkfrdh ;k Lo&ikfjfLFkfrdh dgrs gSaA bls
iztkfr ikfjfLFkfrdh (Species ecology) Hkh dgrs gSaA

¼2½ laikfjfLFkfrdh ;k flu&bdksykWth (Synecology, Syn= Together,
Oikos=House, Logos = To Study)& fdlh LFkku ij fuokl djus
okys leLr thoksa ,oa mlds i;kZoj.k ls vUrlZEcU/kksa ds v/;;u dks
flu&bdksykWth dgrs gSaA flu&bdksykWth dks fuEufyf[kr izHkkxksa esa
ck¡Vk x;k gS&

(i) lef"V ;k tula[;k ikfjfLFkfrdh (Population Ecology)&
tc ,d gh iztkfr (species) ds thoksa ;k muds lewg dh
ikfjfLFkfrdh dk v/;;u fd;k tkrk gS] rks bls lef"V ;k
tula[;k ikfjfLFkfrdh dgrs gSaA blds varxZr bl iztkfr rFkk
i;kZoj.k ds ijLij lEcU/kksa ;k vUrfØZ;kvksa (Interactions) dk
v/;;u fd;k tkrk gSSA

(ii) leqnk; ikfjfLFkfrdh (Community Ecology)& ikS/kksa rFkk
tUrqvksa dh fofHkUu iztkfr;ksa dks leqnk; dgk tkrk gSA bl
ikfjfLFkfrdh ds varxZr leqnk; ds tSfod la?kVdksa (Biotic
components) dh vkRe fuHkZjrk dh izÑfr rFkk i;kZoj.k ds lkFk
vUrlZEcU/kksa dk v/;;u fd;k tkrk gSA

(iii) thokse ikfjfLFkfrdh (Biome Ecology)& bl ikfjfLFkfrdh esa
fdlh {ks= esa mifLFkr fofHkUu ikni ;k tUrq leqnk;ksa rFkk muds
i;kZoj.k lEcU/kksa dk v/;;u fd;k tkrk gSA

(iv) ikfjfLFkfrdh&ra= ikfjfLFkfrdh (Ecosystem Ecology)&
blds varxZr fdlh ikfjfLFkfrdh ra= ds tSfod (Biotic) ,oa
vtSfod (Abiotic) ?kVdksa ds ikjLifjd ;k vUrfØZ;kvksa dk
v/;;u fd;k tkrk gSA

¼3½ flLVe ikfjfLFkfrdh (System Ecology)& blds varxZr xf.krh;
lw=ksa (Mathematical formulae) ,oa ekWMyksa (Models) ds vk/kkj ij
ikfjfLFkfrdh; fu"d"kksZa dk fu"iknu fd;k tkrk gSA

¼4½ O;kogkfjd ikfjfLFkfrdh (Applied Ecology)& bl ikfjfLFkfrdh ds
varxZr izkÑfrd lalk/kuksa (Natural resources) ds nksgu] muds laj{k.k]
Ñf"k okfudh (Forestry), ènk vijnu (Soil erosion)] oU; thou
laj{k.k (Wild life conservation) vkfn O;ogkfjd foKkuksa dk foLr̀r
v/;;u fd;k tkrk gSA
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¼5½ iqjk.k ikfjfLFkfrdh (Palaeo Ecology)& blds varxZr thok'eks a
(Fossils) vFkok ,sfrgkfld dky esa mifLFkr thoksa ds thou dh fof/k]
muds ijLij lEcU/kksa] muds okrkoj.k ,oa mudh èR;q ds dkj.kksa dk
v/;;u fd;k tkrk gSA

¼6½ vkoklh; ikfjfLFkfrdh (Habitat Ecology)& blds varxZr fofHkUu
vkokl LFkku ,oa fofHkUu thoksa ij mlds izHkkoksa dk v/;;u fd;k tkrk
gSA mnkgj.k&LoPN tyh; ikfjfLFkfrdh (Fresh water ecology)] leqnzh
(Marine), ?kkl Hkwfe ikfjfLFkfrdh (Grassland ecosystem) vkfnA

viuh Áxfr tk¡fp, (Check Your Progress)

1- bdksykWth “kCn dk iz;ksx loZizFke fdl oSKkfud us fd;k Fkk\

¼v½ MkfoZu ¼c½ ghdsy

¼l½ jhVj ¼n½ fgys;j

2- ouLifr foKku dh og “kk[kk ftlesa ikniksa Ik;kZoj.k ds lEcU/kksa
dk v/;;u fd;k tkrk gSa bldks D;k dgrs gSa\

¼v½ Qkbdksykth ¼c½ vkdkfjdh

¼l½ ikni ikfjfLFkfrdh ¼n½ dkf;Zdh

3- xzhd Hkk’kk esa ^vksbdkWl* (Oikos) “kCn dk D;k vFkZ\

¼v½ tUrq ¼c½ ikS/ks

¼l½ ènk ¼n½ ?kj

1-6 ikfjfLFkfrd ra= dh lajpuk
(Structure of Ecosystem)

izÑfr esa mifLFkr lHkh tSfod ,oa vtSfod ?kVd ,d nwljs ij izHkko Mkyrs
gSa ,oa lEcfU/kr jgrs gSaA bu nksuksa vo;oksa ds chp dk lEcU/k] tfVy]
ifjorZu'khy ,oa vU;ksU;kJ;h (interdependent) gksrk gSA bu nksuksa ds e/;
ikjLifjd fØ;k,¡ (Interaction) rFkk inkFkksZ a dk vknku&iznku gksrk jgrk
gSA ;g ,d nwljs ij vkfJr gksrs gSa rFkk nksuksa feydj ,d ,sls LFkk;h ra= dk
fuekZ.k djrs gSa tks ,d lefUor bdkbZ dh rjg dk;Z djrh gSA bl bdkbZ dks
ikfjrU= ;k ikfjfLFkfrd ra= (Ecosystem) dgrs gSaA tho ,oa i;kZoj.k ds chp
ds lEcU/kksa ds v/;;u dks ikfjfLFkfrdh (Ecology) dgrs gSaA ikfjfLFkfrd ra=]
ikfjfLFkfrdh (Ecology) dh ewy fØ;kRed bdkbZ (Basic functional unit) gksrh
gSA
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ikfjfLFkfrdh ra= (Eco system) dk 'kkfCnd vFkZ bdks (Eco) 'kCn dk
vFkZ vkokl rFkk flLVe 'kCn dk vFkZ ra= gksrk gSA

ikfjfLFkfrd ra= (Eco system) 'kCn dk iz;ksx loZizFke ,-th- VsUlys
(A.G.Tansley) us lu~ 1935 esa fd;k FkkA buds vuqlkj **ikfjfLFkfrd ra=
okrkoj.k esa mifLFkr lHkh tSfod ?kVd (Biotic components) ,oa
vtSfod ?kVdksa (Abiotic components) ds iw.kZ leUo; ls cuh iz.kkyh gSA**

fofHkUu ikfjfLFkfr&foKkfu;ksa us ikfjfLFkfrd ra= dks fHkUu&fHkUu uke
fn;s tSls dkyZ eksfc;l (Karl Mobius, 1879) us ck;ksfluksfll (Biocoenosis)]
QksclZ (Forbes 1887), us ekbØksdkWLe (Microcosm) uke fn;kA

fofHkUu ikfjfLFkfrdh fo}kuksa us vusd ifjHkk"kk,¡ nh gSa] ftuesa ls
fuEufyf[kr O;kid :Ik ls izpfyr gS&

vksMe (Odum), izfl) oSKkfud ds vuqlkj ;g ,d ewy fØ;kRed bdkbZ
gksrh gS] ftlds thfor tho rFkk vthfor i;kZoj.k ,d nwljs ls vfoHkkT; :i
ls tqM+s gSa rFkk ;s ,d nwljs ds lkFk izfrfØ;k djrs gSaA

ikfjfLFkfrd ra= dk vkdkj (Size of Ecosystem)

vkdkj cM+k vFkok NksVk gks ldrk gS] tks fofHkUu dkjdksa ij fuHkZj djrk gS]
tSls fd {ks=Qy] ikS/kksa] tUrq ,oa lw{ethoksa ds izdkjA ;g rkykc dh ty dh
cw¡n ls ysdj fo'kky leqnz@egklkxj ds :i esa gks ldrk gSA mnkgj.k tSls
dh rkykc] unh] egklkxj] vkfnA

1-7 ikfjfLFkfrdh; ra= ds ?kVd
(Components of Ecosystem)

;g nks izdkj ds ?kVdksa ls feydj cuk gS& vtSfod ?kVd vkSj tSfod ?kVdA

(i) vthoh; ;k vtSfod ?kVd (Abiotic Components)& vtSfod 'kCn
dk vFkZ fcuk thou ds gksrk gSA blds varxZr futhZo okrkoj.k vkrk gS
tks tSfod ?kVd dk fu;a=.k ,oa mlesa ifjorZu djrs jgrs gSaA

;g nks Hkkxksa esa foHkkftr fd;k x;k gS&

¼v½ HkkSfrd dkjd (Physical Factors)& blds varxZr lw;Z izdk'k]
rki] o"kkZ vkfn tyok;oh; dkjd lfEefyr fd;s tkrs gSaA

¼c½ jlk;fud dkjd (Chemical Factors)& ;g fuEu nks izdkjksa esa
foHkkftr fd;k x;k gS&

(a) vdkcZfud inkFkZ (Inorganic Substances)& blds varxZr
egkiks"kh rRo (Macronuttrient elements), tSls dkcZu (C),
gkbMªkstu (H), vkWDlhtu (O), ukbVªkstu (N), QkLQksjl (P)
rFkk lYQj (S) rFkk ys'kiks’kh rRo (Micronutrient elements),
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tSls ftad (Zn), eSaxuht (Mg), dkWij (Cu) vkfn vkrs gSaA
xSlksa esa dkcZu MkbZvkWDlkbM (CO2), veksfu;k (NH3) vkfn gksrs
gSaA

(b) dkcZfud inkFkZ (Organic Substances)& blds varxZr èr
ikS/ks ,oa tUrqvksa ls mRiUu izksVhu] dkcksZgkbMªsV] 'kdZjk] fyfiM
vkfn vkrs gSaA ;s inkFkZ tSfod rFkk vtSfod ?kVdksa ds e/;
J̀a[kyk dk dk;Z djrs gSaA

(ii) tSfod ¼ltho½ ?kVd (Biotic Components)& lHkh
tho/kkjh (living organism) dks blds varxZr lfEefyr fd;k
x;k gSA bUgsa izÑfr dk dk;kZRed [k.M ekuk tk ldrk
gSA ;g iks"k.k ds izdkj rFkk ÅtkZ ds lzksr ij vk/kkfjr gksrs
gSaA

iks"k.k lEcU/kksa dh n`f"V ls tSoh; ?kVdksa dks fuEufyf[kr Hkkxksa esa
foHkkftr fd;k x;k gS&

¼v½ Loiks"kh ;k mRiknd ?kVd (Autotrophic Components or
Producers)& bl izdkj ds ?kVd viuk Hkkstu Lo;a cuk ldrs
gSaA gjs ikS/ks ewy mRiknd (Primary Producer) dgykrs gSaA tks
DyksjksfQy dh mifLFkfr esa lw;Z ds izdk'k ls ÅtkZ izkIr djds
vdkcZfud inkFkksZa tSls CO2 rFkk ikuh }kjk izdk'k la'ys"k.k
(Photosynthesis) ds QyLo:i dkcZfud (organic) HkksT; inkFkksZ a
dk fuekZ.k djrs gSaA gjs ikS/kksa ds vykok dqN cSDVhfj;k Hkh
Loiks"kh thoksa esa vkrs gSaA

¼c½ ijiksf"kr ;k ijiks"kh ?kVd (Heterotrophic Components)&
blds varxZr os lHkh tho vkrs gSa] tks Hkkstu ds fy, ikS/kksa ,oa
vU; thoksa ij fuHkZj jgrs gSaA blesa tfVy inkFkksZ a dk mi;ksx]
iqufoZU;kl (rearrange) ,oa vi?kVu (decompose) fd;k tkrk
gSA

;g fuEufyf[kr :i ls ik;s tkrs gSa&

¼a½ egk miHkksDrk (Macro Consumers)

¼v½ izkFkfed miHkksDrk& ;g miHkksDrk vis{kkÑr vkdkj esa cM+s
gksrs gSa vkSj bles og tho vkrs gSa] tks ouLifr;ksa dks [kkrs
gSa] ;g 'kkdkgkjh gksrs gSa] tSls dh xk;] HksM+] cdjh] euq";
vkfnA bUgsa izkFkfed miHkksDrk (Primary consumer) ;k izFke
Js.kh dk miHkksDrk (Consumer of first order) C1 Hkh dgrs
gSaA
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vtSfod ?kVd tSfod ?kVd

ikfjfLFkfrd
ra=

HkkSfrd dkjd jklk;fud dkjd

Okk;q

eǹk

izdk”k

ty vdkcZfud inkFkZ dkcZfud inkFkZ ¼er̀
ikS/ks o tarq ls mRiUu
izksVhu dkcksZgkMªsV]
“kdZjk fyfiM vkfn½

Loiks"kh ;k mRiknd ?kVd ijiks"khr ;k ijiks"kh ?kVd

“kSoky

izdk”k
la”ys"kh
cSDVhfj;k

gjs ikS/ks

izkFkfed miHkksDrk

f}rh;d miHkksDRkk

rr̀h;d miHkksDRkk

prqFkZ miHkksDRkk

egkmiHkksDRkk lw{emiHkksDRkk

P

S

K

H

C

ijthoh

er̀thoh

lgthoh

N

ikfjfLFkrhd ra= ds fofHkUu ?kVd

¼c½ f}rh;d miHkksDrk (Secondary Consumers)& blesa og
tho vkrs gSa] tks 'kkdkgkjh tUrqvksa ¼izkFkfed miHkksDrkvksa½ dks
vius Hkkstu ds :i esa bLrseky djrs gSaA ;g ek¡lkgkjh ;k
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loZHk{kh gksrs gSa] tSls fd HksfM+;k] ykseM+h vkfnA bUgsa f}rh;
Js.kh dk miHkksDrk ;k C2 Hkh dgrs gSaA

¼l½ r`rh;d miHkksDrk (Tertiary Consumers)& blds varxZr
os tUrq vkrs gSa] tks f}rh; oxZ ds miHkksDrkvksa dks [kk tkrs
gSaA bl oxZ dks loZJs"B miHkksDrk (Top consumers) Hkh dgk
tkrk gSA bUgsa rr̀h; Js.kh dk miHkksDrk (Consumer of third
order) ;k C3 Hkh dgrs gSaA blds varxZr 'ksj] ck?k] fx)
bR;kfn vkrs gSaA ;s prqFkZ iks"k.k laLrj T4 (Fourth trophic
level) cukrs gSaA

(b) lw{e miHkksDrk (Micro Consumers) vi?kVd
(Decomposers)& blesa thok.kq] dod vkfn lw{e miHkksDrk
vkrs gSaA ;g èr 'kjhj dks vi?kfVr dj nsrs gSa vkSj cuus okys
dkcZfud inkFkZ iqu% ljy vdkcZfud inkFkksZa esa cny tkrs gSaA
ftUgsa gjs ikS/ks vo'kksf"kr djds lw;Z ds izdk'k esa Hkkstu ds :i esa
ifjofrZr dj nsrs gSaA

vkgkj xzg.k esa fHkUurk gksus ds dkj.k ;g rhu izdkj ds
gksrs gSa&

1- ijthoh (Parasites)& ;g vU; thoar thoksa ij Hkkstu ds
fy, fuHkZj gksrs gSa vkSj dbZ jksx Hkh mRiUu djrs gSaA

2- e`rthoh (Saprophyte)& ;g èr ikS/kksa ,oa tUrqvksa ls viuk
Hkkstu izkIr djrs gSaA

3- lgthoh (Symbiotic)& ;g nwljs tho ds lkFk fe= dh
rjg jgdj fcuk dksbZ uqdlku igq¡pk;s jgrs gSa] ftlls nksuksa
thoksa dks Qk;nk gksrk gSA ¼fp= Ø- 1-1½

fp= Ø- 1-1% lgthoh iks"k.k&:V uksM;wy esa ysX;qfeul ftok.kq
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viuh Áxfr tk¡fp, (Check Your Progress)

4- ok;qe.My eas lUrqyu fdlds }kjk curk gS\

¼v½ mRiknd ,oa miHkksDrk

¼c½ mRiknd] miHkksDrk vkSj vi?kVd

¼l½ vi?kVd

¼n½ mRiknd

5- vi?kVd dkSu gksrs gSa\

¼v½ pqgs ¼c½ HksM

¼l½ thok.kq ,oa dod ¼n½ “kSoky

6- ikfjfLFkfrd ra= esa gjs ikS/ks D;k gksrs gSa&

¼v½ izkFkfed miHkksDrk ¼c½ f}rh;d miHkksDrk

¼l½ izkFkfed mRiknd ¼n½ vi?kVd

7- ikfjfLFkfrd ra= es euq’; D;k gksrs gSa\

¼v½ “kkdkgkjh ¼c½ ekalkgkjh

¼l½ loZHk{kh ¼n½ mRiknd

1-8 ikfjfLFkfrd ra= ds izdkj (Types of Ecosystem)

iF̀oh thoe.My (Biosphere) ds :i esa ,d fo'kky ikfjfLFkfrd ra= dh rjg
dk;Z djrh gSA mRifÙk ds vk/kkj ij ikfjfLFkfrd ra= nks oxksZa esa foHkkftr fd;k
x;k gS&

¼v½ izkÑfrd ikfjfLFkfrd ra= (Natural Ecosystem)

¼c½ Ñf=e ikfjfLFkfrd ra= (Artificial Ecosystem)

¼v½ izkÑfrd ikfjfLFkfrd ra= (Natural Ecosystem)

bl izdkj ds ikfjfLFkfrd ra= izkÑfrd gksrs gSa rFkk buesa] ekuo gLr{ksi ugha
gksrk gSA okrkoj.k esa fHkUurk ds vk/kkj ij blesa fuEufyf[kr ra= lfEefyr
fd;s x;s gSa&

(a) tyh; ikfjfLFkfrd ra= (Aquatic Ecosystem)& ;s
ikfjfLFkfrd ra= ty esa fodflr gksrs gSa] bUgsa nks lewgksa esa
foHkkftr fd;k x;k gSA
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1- rktk LoPN tyh; ikfjfLFkfrd ra= (Fresh Water
Ecosystem)& blds varxZr cgrs gq, ty ds ikfjfLFkfrd
ra= tSls unh] >jus ,oa #ds gq, ty tSls dh rkykc] >hy ds
ikfjfLFkfrd ra= vkrs gSaA ¼fp= Ø- 1-2½

fp= Ø- 1-2% rykc ,d tyh; ikfjfLFkfrd ra=

2- [kkjs ;k leqnzh tyh; ikfjfLFkfrd ra= (Marine Water
Ecosystem)& blds varxZr og ikfjfLFkfrd ra= vkrs gSa tks
yo.kh; ty (Salt water) ;k leqnz essa fodflr gksrs gSa]
mnkgj.k& leqnz] egklkxj] izoky] eqgkus vkfnA

(b) LFkyh; ikfjfLFkfrd ra= (Terrestrial Ecosystem)& og
ikfjfLFkfrd ra= tks LFky ij fodflr gksrs gSa] mUgsa LFkyh;
ikfjfLFkfrd ra= dgrs gSa] mnkgj.k& ou] ?kkl ds eSnku] e#LFky
vkfnA ¼fp= Ø- 1-3½

fp= Ø- 1-3% LFkyh; ikfjfLFkfrd ra=

ZOOPLANKTON

BACTERIA, FUNGI (HERBIVORES)

SECONDARY
CONSUMER
CARNIVORES
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¼c½ Ñf=e ikfjfLFkfrd ra= (Artificial Ecosystem)

ekuo }kjk Ñf=e :i ls O;ofLFkr fd, x;s ra= dks Ñf=e ;k vizkÑfrd
ikfjfLFkfrd ra= dgrs gSa] tSls eDdk] xUuk] pkoy ds [ksr] cka/k ,oa rkykc dk
fuekZ.k Hkh Ñf=e ikfjfLFkfrd ra= esa vkrs gSaA

1-9 izeq[k ikfjfLFkfrd ra= (Major Ecosystems)

1-9-1 leqnzh ikfjfLFkfrd ra= (Marine Ecosystem)

fo'o ds eq[; egklkxj vVykafVd] iz'kkar] fgUn] vkdZfVd ,oa vaVkfDVZdk iF̀oh
ds /kjkry dk yxHkx nks frgkbZ Hkkx ?ksjrs gSaA izR;sd egklkxj okLro essa
fo'kky ,oa LFkk;h ikfjfLFkfrd ra= dk mnkgj.k gSA

egklkxjh; ikfjfLFkfrd ra= esa tSfod ,oa vtSfod ?kVd ik;s tkrs gSa&

(i) vtSfod ?kVd (Abiotic Components)& leqnzh ty dh yo.kh;rk
yxHkx 3-5 izfr'kr gksrh gSA yo.kksa esa lksfM;e] iksVSf'k;e] dSfY'k;e
rFkk eSXuhf'k;e ds DyksjkbZM] lYQsV~l] ckbdkcksZusV~l] dkcksZusV~l ,oa
czksekbMl izeq[k :i lss gksrs gSaA lokZf/kd ek=k lksfM;e DyksjkbM dh
gksrh gSA ?kqfyr iks"kd rRoksa dh ek=k cgqr de ikbZ tkrh gSA

(ii) tSfod ?kVd (Biotic Components)

1- mRiknd (Producers)& leqnz esa ik;s tkus okys Loiks"kh thoksa esa ikni
Iyod (Phytoplanktons) Mk,VEl] leqnzh [kjirokj tSls dh ljxkLle]
ySehusjh;e vkfnA

2- miHkksDrk (Consumers)& ;s lHkh fHkUu&fHkUu Lrj ds miHkksDrk gksrs
gSa] tks vius iks"k.k ds fy, izkFkfed mRikndksa ij fuHkZj jgrs gSaA

¼v½ izkFkfed miHkksDrk (Primary Consumers)& ;g 'kkdkgkjh
gksrs gSa vkSj mRiknd dks xzg.k djrs gSa] tSls&ØLVsf'k;Ul]
ekSyLd vkfnA

¼c½ f}rh;d miHkksDrk (Secondary Consumers)& ;g
ek¡lkgkjh gksrs gSa vkSj izkFkfed miHkksDrkvksa dks xzg.k djrs gSa]
mnkgj.k&gsfjax (Herring)] 'kkM (Shad)] eSdjsy (Mackrel)
tSlh eNfy;k¡A

¼l½ r`rh;d miHkksDrk (Tertiary Consumers)& ;g f}rh;d
miHkksDrkvksa dks xzg.k djrs gSa] mnkgj.k dkWM] 'kkWdZ] gSMkWd
vkfnA

3- vi?kVudrkZ (Decomposers)& dqN thok.kq] dod vkfn vi?kVudrkZ
ds :i esa ik;s tkrs gSaaA
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1-9-2 LFkyh; ikfjfLFkfrd ra= (Terrestrial Ecosystem)

(A) ?kkl ds eSnku dk ikfjfLFkfrd ra= (Grassland Ecosystem)

iF̀oh dh lrg esa yxHkx 19% ?kkl ds eSnku ik;s tkrs gSaA

(i) vtSfod ?kVd (Abiotic Components)& bu {ks=ksa esa 10&40 bap o"kkZ
ik;h tkrh gSA feV~Vh esa iks"kd rRo de gksrs gSaA ukbVªsl] QkWLQsV~l]
lYQsV~l vkfn ik;s tkrs gSaA lw;Z izdk'k] izeq[k HkkSfrd ?kVd gksrk gSaA

(ii) tSfod ?kVd (Biotic Components)

1- mRiknd (Producers)& eq[; mRiknd ds :i esa MkbdSfUFk;e
(Dicanthium),lk;uksMkWu (Cynodon),lsugjl (Cenchrus), ,xzksik;jksu
(Agropyron), MsLeksfM;e (Desmodium) vkfn ?kklksa dh fofHkUu
iztkfr;k¡ ik;h tkrh gSaA >kfM+;ksa esa izkbZeq;yk (Primula) vkfn ik;h
tkrh gSaA ¼fp= Ø- 1-4½

2- miHkksDrk (Consumers)

¼v½ izkFkfed miHkksDrk (Primary Consumers)& buesa ?kkl
pjus okys tUrq tSls fgju] [kjxks'k] HksM+] xk;] pwgs] fVM~Ms
vkfn gksrs gSaA

¼c½ f}rh;d miHkksDrk (Secondary Consumers)& blds
varxZr ek¡lkgkjh tUrq vkrs gSa] tks 'kkdkgkjh tUrqvksa dks
Hkkstu ds :i esa xzg.k djrs gSa] tSls esa<d] lk¡i] ykseM+h
vkfnA

¼l½ r`rh;d miHkksDrk (Tertiary Consumers)& vDlj
ckt ?kkl ds eSnku esa ik;s tkrs gSa] tks f}rh;d miHkksDrkvksa
tSls dh esa<+d] lk¡i dks Hkkstu ds :i esa xzg.k djrs gSaA

3- vi?kVudrkZ (Decomposers)& dod tSls dh E;wdj] ,lijftyl
vkfn thok.kq] ,fDVuksekbflVht vi?kVudrkZ ds :i esa feV~Vh esa
ik;s tkrs gSa] tks lM+s&xys dkcZfud inkFkksZa dks vi?kfVr djds
lk/kkj.k inkFkksZ a esa cny nsrs gSa] ftudk mi;ksx mRiknd dj ysrs
gSaA

(B) ou ikfjfLFkfrd ra= (Forest Ecosystem)

;g ,d fodflr ra= gksrk gS tks iF̀oh ds dqy 40% Hkkx esa QSyk gqvk gSA ,d
ou ds ikfjfLFkfr ra= esa ik;s tkus okys izeq[k ?kVd fuEufyf[kr gksrs gSa&

1- vtSfod ?kVd (Abiotic Components)& blds varxZr ènk]
dkcZfud ,oa vdkcZfud inkFkZ ik;s tkrs gSaA dkcZfud inkFkksZa esa
dkcksZgkbZMªsV] izksVhu vkfn vkrs gSaA vdkcZfud esa vkWDlhtu] ukbVªkstu
vkfnA



ikfjfLFkfrd ra=

fVIi.kh

16
Lo-vf/kxe
ikB~; lkexzh

2- tSfod ?kVd (Biotic Components)&

¼v½ mRiknd (Producers)& blds varxZr gjs Hkjs isM+ vkrs gSa] tSls
dh lky] iyk'k] vkfnA >kfM+;ksa essa ck¡l] csar] ?kkl vkfn Hkh ik;s
tkrs gSaA

¼c½ miHkksDrk (Consumers)

1- izkFkfed miHkksDrk (Primary Consumers)& ;s 'kkdkgkjh
gksrs gSa ,oa vius Hkkstu ds fy, mRikndksa ij fuHkZj jgrs gSa]
mnkgj.k & xk;] cdjh] fgju vkfnA

fp= Ø- 1-4% LFkyh; ikfjfLFkfrd ra= dk js[kkfp=

2- f}rh;d miHkksDrk (Secondary Consumers)& ;s
ek¡lkgkjh gksrs gSa vkSj izkFkfed miHkksDrkvksa ij fuHkZj jgrs gSa]
mnkgj.k & ykseM+h] lk¡i vkfnA

3- r`rh;d miHkksDrk (Tertiary Consumers)& ;s loksZPp
ekalkgkjh gksrs gSa tks f}rh;d miHkksDrkvksa ij fuHkZj jgrs gSa
mnkgj.k & 'ksj] phrk vkfnA

¼l½ vi?kVd (Decomposers)& blesa lw{etho vkrs gSa tks èr
ikS/kksa ,oa tUrqvksa dks vi?kfVr djrs gSaA mnkgj.k&thok.kq] dod
vkfnA

ek¡lkgkjh rr̀h;d
miHkksDrk] “ksj]

ek¡lkgkjh f}rh;d
miHkksDrk] ykseMh]
lk¡i

gjs ikS/ks ,oa isM
Loiks’kh ;k mRiknd

“kkdkgkjh ,oa
ek¡lkgkjh dh

“kkdkgkjh
izkFkfed
miHkksDrk
xk;] cdjh

vi?kVd thok.kq
dod

vtSfod ?kV

izdk”k
la”ys"k.k
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1-10 ikfjfLFkfrd ra= esa ÅtkZ izokg
(Energy Flow in Ecosystem)

fdlh Hkh dk;Z dks djus dh {kerk dks ÅtkZ (Energy) dgk tkrk gSA
ikfjfLFkfrd ra= ds tSfod ?kVdksa (Biotic components) dks viuh tSfod
fØ;kvksa dks lapkfyr djus ds fy, ÅtkZ dh vko';drk gksrh gS] tks bUgsa lw;Z
ds izdk'k ls izkIr gksrh gSA izkFkfed mRiknd gjs ikS/ks lw;Z ls ÅtkZ izkIr dj
mls izdk'k la'ys"k.k dh fof/k ds }kjk [kk| :i esa cnyrs gSaA blesas dkcZu
MkbZvkWDlkbM rFkk ty dk mi;ksx Hkh fd;k tkrk gSA miHkksDrk bu mRikndksa
dks [kkdj Hkkstu ÅtkZ dks xzg.k dj ysrs gSaA ;g ÅtkZ ,d iks"kd Lrj
(Trophic level) ls nwljs iks"kd Lrj esa LFkkukarfjr gksrh jgrh gS] ftls ÅtkZ
dk LFkkukUrj.k (Flow of energy) dgrs gSaA

ikfjfLFkfrd ra= esa ÅtkZ dk izokg ,d fn'kk esa gksrk gSA tks ÅtkZ ,d
ckj ikfjfLFkfrd ra= ls ckgj pyh tkrh gS] og iqu% mi;ksx esa ugha vkrh gSA
ra= esa ÅtkZ dk pØhdj.k ugha gksrkA bldk izHkko lnSo ,dfn'kh;
(unidirectional) gksrk gSA vkSj bldk folj.k Å"ekxfrdh (thermodyamics)
ds fu;eksa ds vuqlkj gksrk gSA

fp= Ø- 1-5% ikfjfLFkfrd ra= esa ÅtkZ izokg
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ÅtkZ dk izokg fuEufyf[kr pj.kksa esa gksrk gSA

Å"ekxfrdh dk izFke fu;e (First Law of Thermodynamics)

gjs ikS/kksa ds }kjk lw;Z izdk'k dh ÅtkZ dks Hkkstu ÅtkZ (food energy) ;k
jklk;fud ÅtkZ ds :i esa lafpr fd;k tkrk gSA bls ÅtkZ dk laxzg.k
(trapping of solar energy) dgrs gSaA

;g Å"ekxfrdh ds izFke fu;e dks n'kkZrk gS] ftlds vuqlkj ÅtkZ
dk :ikarj.k ,d ls nwljs :i esa fd;k tk ldrk gSA blds vuqlkj ÅtkZ dh
dksbZ ek=k vxj yqIr gksrh gSA rks mlds cjkcj dh nwljs izdkj dh ÅtkZ
mRiUu gks tkrh gSA

Å"ekxfrdh dk nwljk fu;e (Second Law of Thermodynamics)

gjs ikS/ks DyksjksfQy] yod dh lgk;rk ls lw;Z ds izdk'k ÅtkZ dk
dsoy ,d ;k nks ls rhu izfr'kr Hkkx gh laxzfgr djds mls izdk'k
la'ys"k.k }kjk HkksT; inkFkksZa esa lafpr dj ysrs gSaA 'ks"k ÅtkZ iF̀oh ds okrkoj.k
esa vo'kksf"kr gks tkrh gSA

Å"ek xfrdh dk nwljk fu;e bl ckr dh iqf"V djrk gS fd ÅtkZ
ds :ikarj.k dh fØ;k esa dqN ÅtkZ ifjofrZr :i esa ra= ls ifj{ksfir voLFkk
(dispersed form) essa folfjr gksrh gSA ¼fp= Ø- 1-5½

ikfjfLFkfrd ra= esa lw;Z ls ÅtkZ izkIr dj mRiknd izdk'k la'ys"k.k dh
fØ;k }kjk dkcZfud inkFkksZ dk fuekZ.k djrs gSaA budh dqy ek=k dks ldy
izkFkfed mRikndrk (Gross primary productivity) dgrs gSaA

budk mi;ksx Hkh loZizFke mRikndksa }kjk gh fd;k tkrk gS (90%) tSls
fd 'olu fØ;k vkfnA ÅtkZ ds fy, vkDlhÑr fd;s x;s dkcZfud inkFkZ ds
vfrfjDr ftruk inkFkZ 'ks"k jg tkrk gS] mls lafpr dj fy;k tkrk gSA bl
lafpr inkFkZ (10%) ;k mlds rqY; ÅtkZ dh ek=k dks 'kq) izkFkfed
mRikndrk (net primary productivity) dgrs gSaA

gjs ikS/kksa ds 90% esa ls 'ks"k 10% lafpr HkksT; inkFkZ izkFkfed
miHkksDrkvksa ds }kjk xzg.k dj fy;k tkrk gSA ;gh Øe izkFkfed miHkksDrk esa
Hkh gksrk gS] og izkIr ÅtkZ dk 90% Hkkx [kpZ dj nsrs gSa vkSj 10 izfr'kr Hkkx
ikfjfLFkfrd ra= dh vxyh Js.kh dks LFkkukarfjr dj nsrs gSaA ikfjfLFkfrd ra=
esa ;gh Øe pyrk jgrk gS vkSj vUr esa vi?kVd] èrthoksa ds 'kjhj esa cph 'ks"k
ÅtkZ ds dqN Hkkx dks ckgjh okrkoj.k esa eqDr dj nsrs gSa vkSj dqN dk Lo;a
mi;ksx dj ysrs gSaA

bls fy.MeSu (Lindeman, 1942) us loZizFke le>k;kA buds vuqlkj
izR;sd iks"k.k Lrj ij ÅtkZ LFkkukUrj.k ds le; ml iks"k.k Lrj esa dsoy 10%
ÅtkZ dk gh lap; gks ikrk gSSA bls nl izfr'kr dk fu;e (Ten percent Law)
dgrs gSaA
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vxj tho vo'ks"k vi?kVu ls fdlh dkj.ko'k cp tkrs gSa rks muds
vUnj dh lafpr ÅtkZ thok'e] dks;yk] isVªksy ds :i esa lafpr jgrh gSA
ftldk mi;ksx euq"; bZa/ku ,oa fofHkUu dk;ksZa ds :i esa djrk gSA

1-11 [kk| J`a[kyk (Food Chain)

fp= Ø- 1-6% fofHkUu ikfjfLFkfrd ra= esaa [kk| J`a[kyk

ikfjfLFkfrd ra= esa HkksT; inkFkkas Z ds LFkkukarj.k (Translocation) ds fy,
mRikndksa ls miHkksDrkvksa dh vksj ,d J̀a[kyk curh gS] ftls [kk| J̀a[kyk
(food chain) dgrs gSaA ¼fp= Ø- 1-6½

ikfjfLFkfrd ra= esa vkgkj J̀a[kyk ftruh yEch gksrh gS] mruh vf/kd
ÅtkZ dk :ikarj.k ,d iks"k.k lrj ls nwljs iks"k.k Lrj rd gksrk gSA vkgkj
Jà[kyk ftruh NksVh gksxh] mruh vf/kd miHkksDrkvksa dks izkIr gksxhA vkgkj
J̀a[kyk dk izR;sd Lrj ÅtkZ Lrj dgykrk gSA vkgkj J̀a[kyk,¡ feydj HkksT;
inkFkksZa ds fijkfeM cukrh gSA ;g J̀a[kyk ljy ls ysdj tfVy gksrh gSA tfVy
J̀a[kyk vkgkj tky (food web) cukrh gSA

[kk| J̀a[kyk ds mRikndksa ,oa miHkksDRkkvksa ds fofHkUu Lrjksa dks iks"kd
Lrj (Trophic levels) dgrs gSa tcfd ikfjfLFkfrd ra= dh iks"kd lajpuk dks
iks"kd&jpuk (Trophic Structure) dgrs gSaA ,d fodflr ikfjfLFkfrd ra= esa
fuEufyf[kr iks"kd Lrj ;k ÅtkZ Lrj ik;s tkrs gSa Sa&

1- ewy mRiknd

2- izkFkfed miHkksDrk

Hawk

Phytolankton
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3- f}rh;d miHkksDrk

4- rr̀h;d miHkksDrk

1-11-1 [kk| J`a[kyk ds izdkj
(Types of Food Chain)

¼v½ ijHk{kh ;k pkj.k [kk| J`a[kyk (Predator or Grazing Food
Chain)

;g J̀a[kyk gjs ikS/ks pjus okys 'kkdkgkjh tUrqvksa ls izkjaHk gksdj
ekalkgkjh izkf.k;ksa ij lekIr gksrh gSA ;g J̀a[kyk lw;Z ÅtkZ ij fuHkZj
djrh gSA izÑfr esa ik;h tkus okyh vf/kdka'k [kk| J̀a[kyk,¡ blh Js.kh
esa vkrh gSA ¼fp= Ø- 1-7½

mnkgj.k  ?kkl ds eSnku

?kklfVM~Msesa<dlkaickt

?kklpwgklkaickt

+++

fp= Ø- 1-7% ?kkl ds eSnku ;k pkj.k [kk| J`a[kyk

¼c½ ijthoh [kk| Jà[kyk (Parasitic Food Chain)& ;g [kk| J̀a[kyk
cM+s thoksa ls izkjaHk gksdj NksVs thoksa rd tkrh gSA

¼l½ e`rksithoh [kk| J`a[kyk (Saprophytic or Detritus Food Chain)&
ikS/ks ,oa izkf.k;kssa ds èr 'kjhj ls izkjaHk gksdj lw{e thoksa (Micro
organism) rd tkrh gSA blesa thok.kq (Bacteria) dod (Fungi) vkfn
egRoiw.kZ dk;Z djrs gSaA ¼fp= Ø- 1-8½
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fp= Ø- 1-8% rkykc dh [kk| J`a[kyk

1-12 [kk|&tky (Food Web)

[kk| J̀a[kyk ds vuqlkj izR;sd iks"kd jhfr] nwljh iks"k.k jhfr (Trophic level)
ls lh/kk lEcU/k j[krh gSA tc ikfjfLFkfrd ra= esa vkgkj iks"k.k laca/k tfVy gks
tkrk gS rks [kk| J̀a[kyk jSf[kd ugha jg tkrh gSA [kk| tky ,d lEiw.kZ lewg
ds lHkh thfor izkf.k;ksa dk ijLij laca/k n'kkZrk gSA izkÑfrd fLFkfr;ksa esa
lkekU;r% dsoy ,d gh [kk| J̀a[kyk dk dk;Zjr jguk vlEHko gksrk gS] blfy,
dbZ [kk| J̀a[kyk,¡] ,d nwljs ds lkFk ijLij lEcU/k fn[kkrh gS vkSj vUrxZzfFkr
uewuk (Interlocking pattern) cuk ysrh gSA bl izdkj dh vusd [kk|
J̀a[kykvksa ds ,d le; dk;Zjr jgus ds dkj.k [kk| tky cu tkrk gSA

fp= Ø- 1-9% ?kkl ds eSnku dk [kk| tky

mnkgj.k& ,d ?kkl ds eSnku ds ikfjfLFkfrd ra= ds [kk| tky esa ik¡p
J̀a[kyk,¡ ik;h tkrh gaSA ¼fp= Ø- 1-9½

1- ?kkLk  fVM~Ms  ckt

2- ?kkl  fVM~Ms  fNidyh  ckt

3- ?kkl  [kjxks'k  ckt

Herbivore

Grasshopper
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4- ?kkl  pwgs  ckt

5- ?kkl pwgs  lk¡ickt

;g ik¡p [kk| J̀a[kyk,¡ vyx u gksdj ,d nwljs ls vUrxzZfFkr gksdj
[kk| tky dk fuekZ.k djrh gaSA

rkykc esa ik;k tkus okyk [kk| tky&

1- ikniIyodtUrqIyod eNfy;k¡

2- ikniyoddhM+s

3- ikni IyodNksVh eNfy;k¡

4- ikni IyodNksVh eNfy;k¡cM+h eNfy;k¡

5- tUrq IyodNksVh eNfy;k¡cM+h eNfy;k¡

1-13 iks"kd Lrj (Trophic Level)

izR;sd ikfjfLFkfrd ra= esa mRiknd (Producers) ,oa miHkksDrkvksa (Consumers)
ds foU;kl (arrangement) ls ,d lajpuk fufeZr gksrh gS] ftls iks’k.k lajpuk
(Trophic Structure) dgrs gSaA izR;sd Hkkstu J̀a[kyk esa mifLFkr Hkkstu Lrjksa
dks gh iks’k.k Lrj (Trophic structure) ;k mtkZ Lrj (Energy Level) dgrs
gaSA izFke Hkkstu ;k iks’kh Lrj (First trophic level or T1) blds varxZr ikS/ks tks
mRiknd dk dk;Z djrs gSa vkrs gSaA f}rh; iks’kh Lrj (Second trophic level or
T2 ) - blds varxZr “kkdkgkjh tho vkrs gaS tks gjs ikS/kksa dks [kkrs gSA bUgsa
izkFkfed miHkksDrk Hkh dgk tkrk gSaA rr̀h; iks’kh Lrj (Third trophic level or
T3)& blds varxZr f}rh;d miHkksDrkvksa dks Hkkstu ds :Ik esa xzg.k djus okys
mPpre ek¡lkgkjh (Top carnivores) tUrq vFkok lokZgkjh (Omnivorous) tUrq
vkrs gSA iape iks’kh Lrj (Fifth tropic level or T5)- lHkh thoksa dh èR;q ds
Ik”pkr~ muds èr “kjhj dk mi;ksx vi?kVd tho (Decomposer) djrs gSa rFkk
os ik¡pos iks’k.k Lrj dk fuekZ.k djrs gSaA

Green Plants →Herbivores→Carnivores→Top Carnivores
T1 → T2 → T3 → T4

T5

Decomposers
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1-14 ikfjfLFkfrd fijkfeM (Ecological Pyramid)

eNfy;k ¡ ¡¡

lkjl
cxqyk

’kkdkgkjh

Mk;Ve ,oa ’kSoky

fp= Ø- 1-10% rkykc dk ikfjfLFkfrd fijkfeM

ikfjfLFkfrd ra= essa mifLFkr fofHkUu iks"kd Lrj ds thoksa dh la[;k] tho Hkkj
rFkk buesa lafpr ÅtkZ dh ek=kvksa ds vuqikr dks fp= ds }kjk iznf”kZr djus
ij tks vkÑfr izkIr gksrh gS] ftls ikfjfLFkfrd fijkfeM ;k 'kadq dgrs gSaA
ikfjfLFkfrd fijkfeM dk ukedj.k mlds fuekZ.k ds vk/kkfjr dkjd ds vk/kkj
ij fd;k tkrk gSA ikfjfLFkfrd fijkfeM esa fofHkUu iks"k.k Lrjksa dks mRiknd]
'kkdkgkjh] ekalkgkjh tUrqvksa ds vk/kkj ij n'kkZ;k tkrk gSA fijkfeM dk vk/kkj
mRiknd }kjk mlds Åij izFke Js.kh ds miHkksDrk] fQj f}rh; Js.kh ds
miHkksDrk ,oa 'kh"kZ dk fuekZ.k loksZPp ekalkgkjh izkf.k;ksa }kjk gksrk gSA
¼fp= Ø- 1-10½

ikfjfLFkfrd fijkfeM ds izdkj &

1- tho la[;kvksa dk fijkfeM (Pyramid of Number)

2- thoHkkj dk fijkfeM (Pyramid of Biomass)

3- ÅtkZ dk fijkfeM (Pyramid of Energy)
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tho la[;k dk fijkfeM (Pyramid of Number)

fp= Ø- 1-11% (a)[ksrh dh QhYM esa tho la[;k dk lh/kk fijkfeM (b) tho
la[;k dk mYVk fijkfeM

blesa fofHkUu iks"k.k Lrjksa esa mRikndksa] 'kkdkgkjh izkf.k;ksa rFkk ekalkgkjh izkf.k;ksa
ds ijLij laca/k dks la[;k ds vk/kkj ij fu:fir fd;k tkrk gSA pkYlZ ,YVu
(Charles Elton, 1927) ds vuqlkj ,sls fijkfeM ds vk/kkj ij mRikndksa dh
la[;k lcls vf/kd] izFke Js.kh ds miHkksDrkvksa ls de rFkk loksZPp Js.kh ds
miHkksDrk thoksa dh la[;k lcls de gksrh gSA ;fn mÙkjksÙkj iks"k.k Lrjksa ds
thoksa dh la[;k dks fijkfeM }kjk iznf'kZr djsa rc lh/kk fijkfeM (upright
pyramid) curk gSA ¼fp= Ø- 1-11 a½

mnkgj.k& ?kkl ds eSnku] [ksr ,oa rkykc ds ikfjfLFkfrd ra= esa tho
la[;k dk fijkfeM ges'kk lh/kk jgrk gSA

ou esa mifLFkr thokss a dh la[;k dk ikfjfLFkfrd fijkfeM lnSo mYVk
(Inverted) curk gSA blesa o{̀k vdsyk mRiknd gS] ftldk tho Hkkj
(biomass) ,oa vkdkj lcls vf/kd fdUrq la[;k de gksrh gSA bl ij vkfJr
miHkksDrkvksa dk vkdkj izR;sd iks"kh Lrj ij ?kVrk tkrk gS] fdUrq la[;k esa of̀)
gksrh tkrh gSA o{̀k ds Qyksa ,oa Qwyksa dks [kkus okys if{k;ksa ¼izFke Js.kh ds
miHkksDrk½ dh la[;k vf/kd gksrh gSA blh izdkj izR;sd Lrj ij ijthoh :i esa
ik;s tkus okys dhVksa ¼f}rh; Js.kh ds miHkksDrk½ dh la[;k if{k;ksaa ls Hkh vf/kd
gksrh gS] fdUrq tho Hkkj ?kV tkrk gSA ¼fp= Ø- 1-11 b½

thoHkkj dk fijkfeM (Pyramid of Biomass)

;g fijkfeM lfVd rjhds ls thoHkkj ds vk/kkj ij fofHkUu iks"kh Lrjksa ds
vUrlZEcU/kksa dks iznf'kZr djrk gSA LFkyh; ikfjfLFkfrd ra= esa izkFkfed
mRikndksa dk tho Hkkj vkgkj J̀a[kyk ds izR;sd Lrj ds miHkksDrk ls vf/kd
gksrk gSA ou esa mifLFkr o{̀kksa dk thoHkkj ml ij vkfJr izkFkfed miHkksDrkvksa
ls vf/kd gksrk gSA mlh izdkj f}rh;d ,oa rr̀h;d Js.kh ds miHkksDrkvksa dk
thoHkkj lcls de gksrk gSA vr% LFkyh;] ou] ?kkl LFky ra=] Qly ra= dk
lh/kk fijkfeM curk gSA ¼fp= Ø- 1-12 a½
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fp= Ø- 1-12% rkykc ikfjfLFkfr ra= esa (a) thoHkkj dk lh/kk fijkfeM
(b) thoHkkj dk mYVk fijkfeM

rkykc ds ikfjfLFkfrd ra= esa mRiknd ¼ikni Iyod½ dh la[;k rks cgqr
vf/kd gksrh gS fdUrq budk tho Hkkj cgqr de gksrk gSA buds miHkksDrkvksa dh
la[;k de gksrh tkrh gS fdUrq budk tho Hkkj c<+rk tkrk gS vkSj fijkfeM
mYVk dgykrk gSA ¼fp= Ø- 1-12 b½

ÅtkZ dk fijkfeM (Pyramid of Energy)

fp= Ø- 1-13% ?kkl ds eSnku dk fijkfeM

;g fijkfeM ckdh ds ikfjfLFkfrd fijkfeMksa dh vis{kk mÙke rjhds ls
ikfjfLFkfrd ra= esa ÅtkZ izokg dh nj dks iznf'kZr djrk gSA bdkbZ oxZ {ks= esa
mRikndksa dh ÅtkZ dk laca/k vojksgh Øe (descending pattern) esa gksrk gSA
[kk| J̀a[kyk esa mifLFkr HkksT; inkFkZ tUrqvksa }kjk iz;ksx esa yk, tkrs gSaA bl
Hkkstu dk yxHkx 90% Hkkx tUrqvksa ds 'olu esa iz;ksx esa vk tkrk gS rFkk
'ks"k 10% Hkkstu dk Hkkx muds 'kjhj fuekZ.k esa iz;ksx gksrk gS tks vxys Lrj
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ds tho/kkfj;ksa dks izkIr gksrk gSA izR;sd Lrj ij lafpr ÅtkZ dk lEcU/k ÅtkZ
dk fijkfeM cukrk gS vkSj ;g lh/kk gksrk gSA ¼fp= Ø- 1-13½

viuh Áxfr tk¡fp, (Check Your Progress)

8- ikfjfLFkfrd ra= esa mtkZ dk izokg gksrk gS&

¼v½ ,d&fn”kh; ¼c½ f}&fn”kh;

¼l½ rhu&fn”kh; ¼n½ pkj&fn”kh;

9- [kk| dM+h esa lgh Øe D;k gS\

¼v½ ?kkl&HksfM;k&fgju&HkSal

¼c½ ?kkl&lk¡i&dhM+k&fgju

¼l½ thok.kq&?kkl&[kjxksl&HksfM+;k

¼n½ ?kkl&fdM+k&fpfM+;k & lk¡i

10- o{̀k ds ikfjfLFkfrd ra= es la[;k dk fijkfeM gksxk&

¼v½ mYVk ¼c½ lh/kk

¼l½ v ,oa c nksuksa ¼n½ buesa ls dksbZ ugha

11- tho la[;k dk fijkfeM gksrk gS &

¼v½ mYVk ¼c½ lh/kk

¼l½ v ,oa c nksuksa ¼n½ buesa ls dksbZ ugha

12- mtkZ dk fijkfeM gksrk gS &

¼v½ lh/kk ¼c½ mYVk

¼l½ nksuksa] lh/kk ,oa mYVk ¼n½ buesa ls dksbZ ugha

1-15 tSo&Hkw&jklk;fud pØ
(Bio-Geo-Chemical Cycles)

ikfjfLFkfrd ra= esa [kfut inkFkZ ,oa ty] ikS/kksa dh of̀) ds fy, vfr vko';d
gksrs gSaA gjs ikS/ks mRiknd dgs tkrs gSa tks okrkoj.k esa mifLFkr HkkSfrd inkFkksZ a
dks tSfod fØ;kvksa (Vital activities) ds }kjk tfVy dkcZfud inkFkksZa esa
ifjofrZr djrs gSaA bu inkFkksZa dks miHkksDrkvksa ds }kjk xzg.k fd;k tkrk gSA
ikS/kksa ,oa thoksa dh èR;q ds i'pkr~ vi?kVd bu inkFkksZa dks iqu% okrkoj.k esa
igq¡pk nsrs gSaA bl izfØ;k dks tSo&Hkwjklk;fud pØ (Biogeo-chemical cycle)



ikfjfLFkfrd ra=

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh 27

dgrs gSaA blesa tSoh; (Biological), HkwxHkhZ; (Geological) rFkk jklk;fud
(Chemical) izÑfr;k¡ ikbZ tkrh gSaA

[kfut pØ nks Hkkxkas ls feydj cuk gksrk gSA

1- Lkapkyd iwy (Reservoir Pool)& ;g cM+k rFkk vtSfod ?kVdksa ls
feydj cuk gksrk gSA

2- pØ.k iwy (Cycling Pool)& ;k fofue; iqy (Exchange
Pool)& ;g NksVk ,oa vf/kd lfØ; gksrk gSA ftlesa okrkoj.k ,oa
tho/kkfj;ksa ds e/; [kfut inkFkksZa dk vknku&iznku gksrk gSA

tSo&Hkw&jklk;fud pØ rhu lewgksa esa foHkDr fd;s tk ldrs gaS

(i) xSlh; pØ (Gaseous cycle)& bu pØksa esa inkFkZ ok;qeaMy ls izkIr
gksrs gSaA ;g xSlh; voLFkk esa ik;s tkrs gSaA

(ii) volknh pØ (Sedimentary cycle)& bl pØ esa inkFkZ ènk ls izkIr
gksrs gSa vkSj ;g vxSlh; gksrs gSa mnkgj.k QkLQksjl] dSfY'k;e vkfnA

(iii) nzo pØ (Liquid cycle)& blds varxZr ty pØ ik;k tkrk gSA

1-15-1 xSlh; pØ (Gaseous cycle)

I. dkcZu pØ (Carbon cycle)& ikS/ks ok;qe.My ls CO2 (0.03%) xzg.k
djds izdk'k la'ys"k.k (Photosynthesis) }kjk Hkkstu dk fuekZ.k djrs gSa
rFkk vkWDlhtu xSl eqDr djrs gSaA dkcZu tho/kkfj;ksa ds 'kjhj dk
fuekZ.k djus okys lHkh dkcZfud inkFkksZa (Organic substances) tSls
dkckZsgkbMªsV~l (carbohydrates)] olk (fats) ,oa izksVhUl (Proteins) vkfn
dk vko';d ,oa eq[; la?kVd rRo gksrk gSA buesas ls dqN dkcZu dks
ikS/ks 'olu dh fØ;k ds }kjk CO2 ds :i esa mRlftZr dj nsrs gSa vkSj
ckdh cps gq, dks 'kkdkgkjh tUrq (Herbivorous animals) Hkkstu ds :i
esa xzg.k dj ysrs gSaA ;s 'kkdkgkjh dqN dkcZu dks CO2 ds :i esa R;kx
nsrs gSa vkSj ckdh ds ekalkgkjh tUrqvksa (Carnivorous animals) Hkkstu
ds :i esa xzg.k dj ysrs gSaA vr% bl rjg ls dkcZu dkcZfud ;kSfxdksa
ds :i esa mRikndksa ds }kjk xzg.k djds [kk| J̀a[kyk ds loksZPp
miHkksDrkvksa rd igq¡p tkrh gSA buds }kjk Hkh 'olu esa dkcZu R;kxk
tkrk gS vkSj buds èr gksus ij vi?kVd buds dkcZfud ;kSfxdksa dks
vi?kfVr djds bUgsa CO2 vkSj g~;wel (Humus) esa cny nsrs gSaA CO2

ok;q esa ,oa g~;wel ènk ;k ty esa jg tkrk gS ftUgsa ikS/ks xzg.k djrs
gSa ,oa mi;qZDr pØ iqu% izkjaHk gks tkrk gSA
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fp= Ø- 1-14% dkcZu pØ

dqN ikS/kksa ds 'kjhj Hkwfe esa nc tkus ij vi?kVdksa }kjk fo?kfVr ugha gks
ikrsA ;g dkcZu tSfod bZa/ku ds :i esa bLrseky fd;s tkrs gSaA
mnkgj.k&thok'eh; bZa/ku (Fossil fuels) dks;yk] isVªksfy;e vkfnA
¼fp= Ø- 1-14½

fp= Ø- 1-15% ukbVªkstu pØ

The carbon cycle
CO2 in the
atmosphere CO2

Photosynthesis combustion of
fossil fuels

CO2

c volcanoes

Industry and
agriculturePhytoplankton

(Photosynthesis)

bicarbonates
respiration

carbonates death, decay

CHO

CO2 in H2O consumers
death, decay

peat
Coal

Oil and
gas

diffusion respiration

respiration

urine Volcanic action

animals tissues
Plant and

Land animals amino acids and
organic residues

Land plants
(amino acids

synthesis)

lightning

assimilation
Nitrogen
fication

nitrates

atmospheric
nitrogen

ammonification

ammonium or ammonia

denitrification
nitrites

marine birds

marine fishplankton
Loss to deep

sediments

groundwater
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II. ukbVªkstu pØ (Nitrogen Cycle)& ok;qe.My esa ukbVªkstu (N2) ,d
xSl ds :i esa ik;h tkrh gS ¼79%½ tks ukbVªkstu fLFkjhdj.k thok.kqvksa
rFkk dqN uhy&gfjr 'kSokyksa }kjk ukbVªsV~l (NO3) esa ifjofrZr dj nh
tkrh gSA gjs ikS/ks ènk essa mifLFkr veksfu;k dk mi;ksx dj vehuksa
vEy dk fuekZ.k djrs gSaA ;g vehuks vEy izksVhUl ds eq[; ?kVd gksrs
gSa] tks ikS/kkas ls tUrqvksa esa LFkkukarfjr gks tkrs gSSa] tc] tUrq bu ikS/kksa
dks Hkkstu ds :i esa xzg.k djrs gSaA ikS/ks ,oa tUrqvksa ds èr gksus ij
vi?kVd izksVhUl dk fo?kVu dj veksfu;k esa ifjofrZr djds okil ènk
esa igq¡pk nsrs gSaA bl veksfu;k dks fQj gjs ikS/ks xzg.k djrs gSa vkSj ;g
pØ fujarj pyrk jgrk gSA ¼fp= Ø- 1-15½

II.(a) ukbVªkstu fLFkjhdj.k dh fØ;k&fof/k (Mechanism of N2

Fixation)-ukbVªkstu fLFkjhdj.k (Nitrogen Fixation)& gjs ikS/ks
mPpoxhZ; ukbVªsV ,oa veksfu;k ds :i esa ukbVªkstu dk mi;ksx djrs
gSaA blds fy;s ok;qe.My dh Lora= N2 dk fLFkjhdj.k nks izdkj ls
gksrk gS&

¼v½ ukbVªkstu dk vtSfod fLFkjhdj.k (Abiotic or Physical
Fixation)& ok;qe.My dh Lora= ukbVªkstu cknyksa dh rfM+r
fctyh ds izHkko ls vkWDlhtu ds lkFk la;ksx djds ukbfVªd
vkWDlkbM (NO) cukrh gSA tks O2 ds lkFk fØ;k djds
ukbVªkstu ijkDlkbM (NO2) dk fuekZ.k djrh gSA ;g ukbVªkstu
ijkDlkbM o"kkZ ds ty ls fØ;k djds ukbVªl vEy (HNO2) o
ukbfVªd vEy (HNO3) cukrh gSA tks ènk esa feydj o NO2-
vk;uksa o NO3 vk;uksa dk fuekZ.k dj ysrk gS ftUgsa ikS/kksa dh tM+sa
vo'kksf"kr dj vehuks vEy dk fuekZ.k djrh gSA ikS/kksa dks Hkkstu
ds :i esa ysus ls ;g vehuks vEy xzg.k djus okys tUrqvksa ds
'kjhj essa Hkh igq¡p tkrs gaSA ikS/ks ,oa tUrqvksa ds èr gksus ij
vi?kVd bu vehuksa vEy dks okil ènk esa veksfu;k ds :i esa
igq¡pk nsrs gSaA

ukbVªkstu dks tc tSfod dksf'kdkvksa ds }kjk fLFkjhÑr (Fixed)
fd;k tkrk gS rc bls tSfod fLFkjhdj.k (Biological N2

fixation) dgrs gSaA

¼c½ tSfod ukbVªkstu fLFkjhdj.k nks izdkj ls gksrh gS&

(a) vlgthoh fLFkjhdj.k (Non-Symbiotic N2 Fixation) & ;g
fofHkUu izdkj ds lw{ethoksa ds }kjk gksrk gS&

(i) eqDr thoh ok;oh; ukbVªkstu ok;oh; ukbVªkstu fLFkjhdkjd
thok.kq (Free living aerobic nitrogen-fixing bacteria)
mnkgj.k & ,stksVkscsDVj
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(ii) eqDrthoh vok;oh; ukbVªkstu fLFkjhdkjd thok.kq (Free
living anaerobic nitrogen-fixing bacteria)
mnkgj.k&DykfLVªfM;e (Clostridium)

(iii) eqDr thoh izdk'k&la'ys"kh thok.kq (Free living
Photosynthetic bacteria) mnkgj.k & Dyksjksfc;e
(Chlorobium)

(iv) eqDr thoh jlk;u la'ys"kh thok.kq (Free living
chemosynthetic) & mnkgj.k & MhlYQksfofcz;ks
(Desulfovibrio)

(v) eqDr thoh dod (Free living fungi) & mnkgj.k &
iqyqysfj;k (Pullularia)

(vi) gsVsjksflLV ;qDr 'kSoky (Heterocyst bearing algae) mnkgj.k
& ukWLVkd (Nostoc)

(b) lgthoh N2 fLFkjhdj.k (Symbiotic N2 fixation)& ysX;qfeukslh
(Leguminosae) dqy ds ikS/ks dh tM+kssa esa mifLFkr xzafFkdkvksa esa
mifLFkr jkbtksfc;e ysX;qfeukslsje (Rhizobium leguminosarum)
thok.kq ds }kjk gksrk gSA

III. veksuhfQds'ku (Ammonification)& ikS/ks ,oa tUrqvksa dh èR;q ds ckn
mi?kVd buds èr 'kjhj ls vehuks vEyksa dks fo?kfVr djds ènk esa
veksfu;k ds :i feyk nsrs gSaA ;g veksfu;k ikS/ks vo'kksf"kr djds okil
vius 'kjhj esa lafpr dj nsrs gSaA mnkgj.k&csflyl jseksll (Bacillus
ramosus)

ukbVªhfQds'ku (Nitrification)& ènk esa mifLFkr veksfu;e ;kSfxd
ukbVªhQkbax thok.kqvksa ds }kjk NO2 ,oa NO3 esa cnys tkrs gSa &

¼v½ ukbVªkslkseksukl (Nitrosomonas)& thok.kq NH3 ;kSfxdksa dks
ukbVªkbV ;kSfxdksa (NO2) esa cny nsrs gSaA

¼c½ ukbVªkscsDVj (Nitrobacter)& ;s thok.kq ukbVªkbV ;kSfxdksa dks
ukbVsªV ;kSfxd esa cny nsrs gSA

MhukbVªhfQds'ku (Denitrification)& MhukbVªhQkbax thok.kqvksa dh
mifLFkfr esa ukbVªsV ,oa veksfu;k ènk ls ok;qe.My esa fey tkrh gSA

mnkgj.k& Fkk;kscSflyl fMukbVªhfQdsUl (Thiobacillus denitrificanse)
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1-15-2 [kfutksa dk pØhdj.k (Cycling of Minerals) ;k
volknh pØ (Sedimentary Cycle)

ikS/ks Hkkstu ds :i esa ènk esa mifLFkr fofHkUu izdkj ds [kfut yo.k dsk ty
dh lgk;rk ls vo'kksf"kr djrs gSA ikS/kksa ls ;s tUrqvksa ds 'kjhj esa vkSj fQj mu
nksuksa ds èr gksus ij vi?kVd bUgsa okil ènk esa fo?kfVr djds feyk nsrs
gSaA ;g ènk ls iqu% ikS/kksa ds }kjk vo'kksf"kr fd;s tkrs gSaA ;g Øe bl izdkj
fujUrj pyrk jgrk gSA bls [kfutksa dk pØhdj.k (Cycling of minerals)
dgrs gSaA

i. lYQj pØ (Sulphur Cycle)& ok;qe.My esa lYQj Lora= xSl ¼SO2

vkSj H2S½ esa ik;k tkrk gSA ;g xSlh; ,oa volknh nksuksa voLFkkvkssa esa
ik;k tkrk gSA ;g o"kkZ ds ty esa feydj ènk esa igq¡prk gSA ikS/ks ènk
esa mifLFkr lYQj dks vo'kksf"kr djds izksVhu ,oa vehuks vEyksa dk
fuekZ.k djrs gSA mRiknd ds ckn ;g miHkksDrkvksa ds 'kjhj esa
LFkkukarfjr gks tkrk gSA ikS/ks ,oa tUrqvksa dh èR;q ds ckn vi?kVd
buds izksVhu dks fo?kfVr djrk gS] ftlls lYQj ènk esa okil fey
tkrk gSA ;g pØ blh rjg ls pyrk jgrk gSA ¼fp= Ø- 1-16½

fp= Ø- 1-16% xU/kd pØ

ii. QkLQksjl pØ (Phosphorous Cycle)& ok;qe.My esa QkWLQksjl
fofHkUu QkWLQsV vk;uksa ds :i esa mifLFkr jgrk gSA ènk eas mifLFkfr
QkWLQsV dks ikS/ks vo'kksf"kr djds vius vUnj fofHkUu ;kSfxdksa ds :i esa
lafpr djds j[krs gaSA 'kkdkgkjh tUrq tc bu ikS/kksa dks Hkkstu ds :i
esa xzg.k djrs gSa rks muds 'kjhj esa QkWLQsV igq¡p tkrk gSa bl rjg
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ls ;g [kk| J̀a[kyk esa LFkkukarfjr gksrk jgrk gS vkSj loksZPp miHkksDrk
esa igq¡p tkrk gSA mRiknd ,oa miHkksDrkvksa dh èR;q ds ckn ;g ènk esa
mifLFkr vi?kVdksa ds }kjk QkWLQsV vk;u ds :i esa eqDr gksdj ènk esa
fey tkrk gSA ftldk iqu% ikS/ks vo'kksf"kr djds mlh Øe dks 'kq: dj
nsrs gSaA ènk] pV~Vkuksa ds vijnu] ikS/ks ,oa tUrqvksa ds èr 'kjhj ds
vi?kVu ls eqDr gksus ij QkWLQksjl ty ds lkFk leqnz esa igq¡prk gS
vkSj pV~Vkuksa dk fuekZ.k djrk gSA bu pV~Vkuksa ds fo?kVu ls nqckjk
QkWLQksjl eqDr gksdj ty ,oa ènk esa fey tkrk gS] ftls ikS/ks
vo'kksf"kr djds pØ tkjh j[krs gaSA ¼fp= Ø- 1-17½

fp= Ø- 1-17% QkWLQksjl pØ

iii. tyh; pØ (Water or Hydrological Cycle)& iF̀oh dk yxHkx
71% Hkkx tykPNkfnr gSA ;g ty LoPN :i esa ufn;ksa] rkykcksa ,oa
[kkjs ikuh ds :i esa mifLFkr jgrk gSA lw;Z ds izdk'k ds dkj.k bu
tyh; ra= esa mifLFkr ty dk ok"ihdj.k (Evaporation) gksrk gSA ;g
ok"i ty BaMk gksus ij cknyksa esa ifjofrZr gksdj o"kkZ ds ty ds :i esa
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okil iF̀oh ij fxjrk gSA ènk essa feyus ij ty dks ikS/ks vo'kksf"kr dj
ysrs gSaA ¼fp= Ø- 1-18½

ikS/kksa dh ifRr;ksa esa gksus okys ok"iksRltZu ds }kjk dqN ty okrkoj.k esa
eqDr gks tkrk gSA ènk esa mifLFkr ty lrgh; ty xfr (Surface
water run-off) ds dkj.k leqnz esa feyrk gSA bl izdkj okrkoj.k esas
mifLFkr ty fofHkUu ek/;eksa ds }kjk tho/kkfj;ksa ds 'kjhj ls iqu%
ok;q ,oa leqnz esa fey tkrk gSA

fp= Ø- 1-18% tyh; pØ

viuh Áxfr tk¡fp, (Check Your Progress)

13- izdf̀r esa CO2 dh ek=k gksrh gS &

¼v½ 0-3% ¼c½ 0-03%

¼l½ 3-0% ¼n½ 79%

14- iqu%ufouhdj.k L=ksr ugha gS &

¼v½ ty ¼c½ taxy

¼l½ dks;yk ¼n½ oU; thou

15- izdf̀r esa N2 dh ek= gksrh gS&

¼v½ 70% ¼c½ 79%

¼l½ 40% ¼n½ 49%

16- pØ tks dHkhdHkkj iRFkjksa ds vi{k; ls izHkkfor gksrk gS &

¼v½ dkcZu pØ ¼c½ ukbVªkstu pØ

¼l½ QkWLQksjl pØ ¼n½ ;s lHkh pØ

Maritime air mass

Rain or snow

Evaporation from ocean Continental air mass

evaporation
from soil

Surface runoff

to ocean to streams to plants

respiration
animal

transpiration
plant

of surface water
evaporation

ground water

evaporation
from snow
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17- veksfu;k dks ukbVªkbV ;kSfxdksa es cnyus okyk thok.kq gS&

¼v½ ukbVªkscSDVj ¼c½ ukbVªkslkseksukl

¼l½ Fkk;kscSflyl ¼n½ Dyksjksfc;e

1-16 viuh Áxfr tk¡fp, iz’uksa ds mÙkj (Answers to
Check Your Progress)

1- ¼l½ 7- ¼l½ 13- ¼c½
2- ¼l½ 8- ¼v½ 14- ¼l½
3- ¼n½ 9- ¼m½ 15- ¼c½
4- ¼c½ 10- ¼v½ 16- ¼l½
5- ¼l½ 11- ¼l½ 17- ¼c½
6- ¼l½ 12- ¼v½

1-17 Lkkjka’k (Summary)

ikfjfLFkfrd ra= ds varxZr vkus okys lHkh izdkj ds ikS/ks&tho&tUrq ,oa
lw{etho okrkoj.k dks lqpk: :Ik ls pykus esa mi;ksxh gksrs gSA bl bdkbZ
ds }kjk tho/kkfj;ksa ds LFkkuh; ,oa HkkSxksfyd forj.k] muds O;ogkj dks tkuk
tk ldrk gSA ikfjfLFkfrd ra= dkQh foLr̀r gS vkSj blesa jgus okys izkdf̀rd
leqnk; lkekU; fl)karksa ij dk;Z djds thoksa ,oa muds okrkoj.k ds
varlZEcU/kksa dks lqpk: :Ik ls fØ;k”khy j[krk gSA izdf̀r esa mifLFkr vko”;d
rRo ikS/kksa] thoksa ,oa okrkoj.k esa jgdj tSo&Hkw&jklk;fud pØ dks iwjk djrs
gSaA bu pØksa esa nksuksa tSfod ,oa vtSfod ?kVd Hkkx ysrs gSa vkSj ÅtkZ dk izokg
lapkfyr djrs gSaA

1-18 eq[; 'kCnkoyh (Key Terminology)

 izkd`frd ikfjfLFkfrd ra=& og ikfjfLFkfrd ra= tks izkdf̀rd gksrs gaS
vkSj muesa ekuo gLr{ksi ugha gksrkA

 [kk| J`a[kyk& ,d le; esa dk;Zjr vusd [kk| J̀a[kyk,¡A

 Loiks"kh& og tho tks viuk Hkkstu [kqn fufeZr dj ldrs gaSA

 ijiksf"kr& og tho tks nqljs thoksa ij Hkkstu ds fy, vkfJr ;k fuHkZj
djrs gSaA
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1-19 Lo-ewY;kadu iz’u ,oa vH;kl (Self Assessment
Questions and Exercises)

y?kq mÙkjh; iz'u (Short Answer Type Questions)

1- ikfjfLFkfrd foKku ds egRo ij fVIIk.kh fyf[k,A

2- tho/kkfj;ksa ds Lrj dks la{ksi esa le>kb,A

3- ikfjfLFkfrd fijkfeM ij laf{kIr fVIi.kh fyf[k,A

4- izkFkfed rFkk f}rh;d miHkksDrk esa vUrj fyf[k,A

5- ikfjfLFkfrd ra= esa ÅtkZ izokg dks le>kb,A

6- [kk| J̀a[kyk ij fVIi.kh fyf[k,A

7- [kk| tky ij fVIi.kh fyf[k,

8- fuEufyf[kr esa ls fdUgha nks ij la{ksi eas fyf[k,A

(i) ÅtkZ

(ii) mRikndrk

(iii) [kk| J̀a[kyk

(iv) ikfjfLFkfrd fijkfeM~l

9- ,d rkykc esa Hkkstu J̀a[kyk ij fVIi.kh fyf[k,A

10- rkykc dk thoHkkj ds fijkfeM ij fVIi.kh fyf[k, o fp= cukb,A

11- ,d lUrqfyr ikfjfLFkfrd ra= ls vki D;k le>rs gSa\

12- ikfjfLFkfrd ra= dh mRikndrk ij laf{kIr fVIi.kh fyf[k,A

13- [kk| J̀a[kyk ,oa [kk| tky ij fVIi.kh fyf[k,A

14- vtSfod ?kVd ij fVIi.kh fyf[k,A

15- ukbVªkstu pØ ij fVIi.kh fyf[k,A

16- tSo&Hkw&jlk;u pØ ij fVIi.kh fyf[k,A

17- dkcZu pØ ij fVIi.kh fyf[k,A

18- xSlh; la?kVu ij fVIi.kh fyf[k,A

19- lYQj pØ ij fVIi.kh fyf[k,A

20- QkWLQksjl pØ ij fVIi.kh fyf[k,A

21- ty pØ ij fVIi.kh fyf[k,A
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nh?kZ mÙkjh; iz'u (Long Answer Type Questions)

1- ikfjfLFkfrdh ls vki D;k le>rs gSa\

2- Ik;kZoj.k tho foKku ds mís”;ksa dk mYys[k dhft,A

3- ikfjfLFkfrd ds egRo dk la{ksi esa o.kZu dhft,A

4- Ik;kZoj.kh; tho foKku dk vU; foKkuksa ls D;k lEcU/k gS\ Li’V
dhft,A

5- Ik;kZoj.kh; tho foKku esa tho/kkfj;kas ds Lrjksa ij izdk”k Mkfy,A

6- ikfjfLFkfrd ra= ij ,d fucU/k fyf[k,A

7- ikfjfLFkfrd ra= ls vki D;k le>rs gSa\ ,d ikfjfLFkfrd ra= ds
fØ;kRed ?kVdksa dk o.kZu dhft,A

8- ,d tyh; ifjrU= esa ÅtkZ ds fijkfeM dk lfp= o.kZu dhft,A

9- ikfjfLFkfrd ra= dh ewy ladYiuk dh O;k[;k dhft,A fHkUu&fHkUu
izdkj ds ikfjfLFkfrdh; fijkfeMksa dk o.kZu dhft,A

10- ikfjfLFkfrd ra= esa [kk| J̀a[kyk ,oa [kk| tky dks mnkgj.k lkfgr
le>kb,A

11- ikfjfLFkfrd ra= ls vki D;k le>rs gSa\ fofHkUu fijkfeM~l dk o.kZu
dhft,A

12- ikfjfLFkfrd ra= esa ÅtkZ izokg dk o.kZu dhft,A

13- ikfjfLFkfrd ra= dh ifjHkk’kk nhft,A ikfjfLFkfrd ra= esa ÅtkZ ds izokg
dk o.kZu dhft,A

14- ikfjfLFkfrd ra= dh ifjHkk’kk nhft,A ikfjfLFkfrd ra= dh lajpuk rFkk
dk;Zfof/k le>kb,A

15- tyh; ra= dks Hkkstu J̀a[kyk ds lUnHkZ esa le>kb,A

16- ikfjfLFkfrd ra= D;k gS\ blds fofHkUu ?kVdksa dk o.kZu dhft,A

17- ck;ksekl ds fijkfeM dks le>kb,A

18- ikfjfLFkfrd ra= ls vki D;k le>rs gSa\ la{ksi esa tyh; ikfjfLFkfrd
ra= esa ÅtkZ ds fijkfeM dk lfp= o.kZu dhft,A

19- ,d ikfjfLFkfrd ra= ds vtSfod ,oa tSfod ?kVdksa dk o.kZu dhft,A

20- ikfjfLFkfrd fijkfeM D;k gksrs gSa\ ikfjfLFkfrd ra= esa fofHkUu
ikfjfLFkfrd fijkfeMksa dk o.kZu dhft,A

21- tSo&Hkw&jklk;fud pØ ls vki D;k le>rs gSa\ dkcZu pØ dks foLrkj
ls le>kb,A
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22- tSo&Hkw&jklk;fud pØ ¼ck;ksth;ksdSfedy pØ½ ls vki D;k le>rs gSa\
foLr̀r o.kZu dhft,A ukbVªkstu pØ dk la{ksi esa o.kZu dhft,A

23- Hkw&tSo&jklk;fud pØ dk o.kZu dhft, rFkk ikfjfLFkfrd ra= esa budk
egRo le>kb,A

24- ukbVªkstu pØ vkSj bldh fofHkUu izfØ;kvksa esa lw{ethoksa dh Hkwfedk dks
le>kb,A

25- volknh pØ dk D;k vFkZ gS\ QkWLQksjl vFkok lYQj pØ dks
js[kkfp= }kjk le>kb,A

26- inkFkksZ a ds pØ dk D;k vFkZ gS\ dkcZu pØ dk o.kZu dhft,A

27- ty pØ ls vki D;k le>rs gSa\ ty pØ dks js[kkfp= }kjk le>kb,A

1-20 lgk;d ikB~; lkexzh (Suggested Readings)

1- VsDuksykWth & eksgu ih- vjksjk

2- dkWyst CkkWVuh & ,l- lqUnjk jktu
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bdkbZ 2 ikfjfLFkfrd vuqdwyu
(Ecological Adaptations)

Lakjpuk (Structure)
2-0 ifjp;
2-1 mÌs”;
2-2 ikfjfLFkfrd vuqdwyu% ty ds fy, ikniksa esa vkdkfjdh;] “kkjhfjdh; ,oa

dkf;Zdh; vuqfØ;k,¡
2-2-1 tyksn~fHkn ikS/ks

2-2-1-1 tyksn~fHkn ikS/kksa ds fof'k"V y{k.k
2-2-1-2 tyh; ikS/kksa dk oxhZdj.k
2-2-1-3 tyh; ikS/kksa esa vkdkfjdh; vuqfØ;k,¡ ;k vuqdwyu
2-2-1-4 tyh; ikS/kksa esa 'kkjhfjdh; vuqfØ;k,¡ ;k vuqdwyu
2-2-1-5 tyh; ikS/kksa esa dkf;Zdh; vuqfØ;k,¡ ;k vuqdwyu

2-2-2 e#n~fHkn ikS/ks
2-2-2-1 e#n~fHkn ikS/kksa ds fof”k’V y{k.k
2-2-2-2 e#n~fHkn ikS/kksa dk oxhZdj.k
2-2-2-3 e#n~fHkn ikS/kkas esa vkdkfjdh; vuqfØ;k,¡ ;k vuqdwyu
2-2-2-4 e#n~fHkn ikS/kkas esa 'kkjhfjdh; vuqfØ;k,¡ ;k vuqdwyu
2-2-2-5 e#n~fHkn ikS/kksa dh dkf;Zdh; vuqfØ;k,¡ ;k vuqdwyu

2-2-3 yo.kksn~fHkn ikS/ks

2-3 ikfjfLFkfrd vuqdwyu% rkieku rFkk izdk'k ds fy, ikniksa esa vkdkfjdh;]
'kkjhfjdh; ,oa dkf;Zdh; vuqfØ;k,¡

2-3-1 rkieku ds izfr ikni vuqfØ;k,¡ ;k vuqdwyu vuqfØ;k,¡
2-3-1-1 rkidkfyrk
2-3-1-2 clUrhdj.k

2-3-2 izdk'k ds izfr ikni vuqfØ;k,¡ ;k vuqdwyu
2-3-2-1 nhfIrdkfyrk

2-4 ikni vuqØe.k
2-4-1 ikni vuqØe.k ds izdkj
2-4-2 vuqØe.k ds dkj.k
2-4-3 vuqØe.k ds fofHkUu pj.k

2-5 ikni vuqØe.k ds mnkgj.k
2-5-1 tyØed ¼gkbMªksfl;j½
2-5-2 e#Øed ¼thjksfl;j½

2-6 viuh izxfr tk¡fp, iz'uksa ds mÙkj
2-7 Lkkjka”k
2-8 eq[; 'kCnkoyh
2-9 Lo-ewY;kadu iz'u ,oa vH;kl

2-10 lgk;d ikB~î lkexzh

2-0 ifjp; (Introduction)

okrkoj.k esa vyx&vyx izdkj ds ikS/ks ik;s tkrs gSaA yEch vof/k rd ,d gh
okrkoj.k esa jgus ds dkj.k tc ;g ikS/ks fdlh u;s okrkoj.k esa jgrs gSa rks ml
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okrkoj.k ds vuqlkj lkeatL; LFkkfir djus ds fy;s dqN vkdkfjdh;
(Morphological), 'kkjhfjdh; (Anatomical) ,oa dkf;Zdh; ifjorZu
(Physiological) vuqfØ;k,¡ iznf'kZr djrs gSaA bu lek;kstuksa (Adjustment) dks
i;kZoj.kh; ;k ikfjfLFkfrdh; vuqdwyu (Environmental or Ecological
adpatation) dgrs gSaA

2-1 mÌs’; (Objectives)

vuqdwyu] fodkl fØ;k dk ,d egRoiw.kZ ifj.kke gksrk gS] tks ikS/kksa ds fy,
cgqr egRoiw.kZ gksrk gSA ;g ikS/kksa dh of̀)] iztuu ,oa vU; lHkh fØ;kvksa ds
fy, vfr vko';d gksrk gSA bl v/;k; ds }kjk ikS/kksa esa gksus okys vuqdwyu
dh tkudkjh izkIr gksxh ,oa mi;ksxh ikS/kksa dh [ksrh djus esa ;g cgqr egRoiw.kZ
gksxkA

2-2 ikfjfLFkfrd vuqdwyu% ty ds fy, ikniksa esa
vkdkfjdh;] ’kkjhfjdh; ,oa dkf;Zdh; vuqfØ;k,¡
(Ecological Adaptations : Morphological,
Anatomical and Physiological Responses of
Plants to water)

2-2-1 tyksn~fHkn ikS/ks (Hydrophytes)

okfeZax (Warming, 1909) us ty lEcU/kksa (Water relationships) ds vk/kkj ij
ikS/kksa dks fuEufyf[kr pkj lewgksa esa oxhZÑr fd;k gS &

1- tyksn~fHkn ikS/ks (Hydrophytes)

2- leksn~fHkn ikS/ks (Mesophytes)

3- e#n~fHkn ikS/ks (Xerophytes)

4- yo.kksn~fHkn ikS/ks (Halophytes)

og ikS/ks tks fd iw.kZ :i ls vFkok vkaf'kd :i ls ty esa mxrs ;k jgrs gaS] os
tyksn~fHkn ikS/ks (Hydrophytes) dgykrs gSaA ;gk¡ Hydro dk vFkZ ty
(Water) ,oa Phyton dk vFkZ ikS/ks gksrk gSA ;g ikS/ks rkykcksa (Ponds), >hyksa
(Lakes), ufn;k¡] leqnz vkfn esa ik;s tkrs gSaA

2-2-1-1 tyksn~fHkn ikS/kksa ds fof'k"V y{k.k

(Characteristic Features of Hydrophytes)

1- tyh; ikS/kksa ds ckg~; Ropk esa miRopk (cuticle) dk vHkko gksrk gSA

2- lEiw.kZ ikS/kk ty ,oa [kfut inkFkksZa dk vo'kks"k.k djrk gSA
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3- tyh; ikS/kksa eas ewy ra= dk vHkko gksrk gS vFkok ;g vYi fodflr gksrs
gSaA

4- bu ikS/kksa esa ;kaf=d (Mechanical) ,oa laoguh (Vascular) Ård
vuqifLFkr ;k vYifodflr gksrs gSaA

5- rus ds vUnj cM+s&cM+s vUrjdksf'kdh; vodk'k (Intercellular spaces)
ik;s tkrs gSa] ftuls ok;q lapkj gksrk gS vkSj ikS/ks gYds gksdj ikuh ij
rSjrs gSaA

6- ifÙk;ksa esas ja/kzksa (Stomata) dk vHkko gksrk gSA vxj ;g mifLFkr Hkh gksrs
gSa rks os vfØ;k'khy (Nonfunctional) gksrs gSaA

7- ifÙk;k¡ nks izdkj dh gksrh gaS] ,d og tks ikuh ds vUnj vkSj nwljh ikuh
ds Åij rSjrs gq, ik;h tkrh gSA bls gsVsjksQhyh (Heterophylly) dgrs
gSaA

8- dqN ikS/kksa esa iq’ioR̀r ,oa i.kZoR̀r cM+s ,oa Qwys gq, gksrs gSaA

2-2-1-2 tyh; ikS/kksa dk oxhZdj.k

(Classification of Hydrophytic Plants)

LdYFkksisZ (Sculthorpe, 1976) ds vuqlkj tyh; ikS/ks eq[;r% nks lewg esa
foHkkftr fd;s x;s gSaA

¼v½ vk/kkj ls tqM+s gq, tyh; ikS/ks

¼c½ eqDrkIykoh tyh; ikS/ks

¼v½ vk/kkj ls tqM+s gq, tyh; ikS/ks (Hydrophytes Attached to the
Substratum)& ;s rhu izdkj ds ik;s tkrs gSaA

1- iz{ksfir tyh; ikS/ks (Emergent hydrophytes)

2- Iykoh iRrh;qDr tyh; ikS/ks (Floating leaves hydrophytes)

3- tyfueXu tyh; ikS/ks (Submerged hydrophytes)

1- iz{ksfir tyh; ikS/ks (Emergent hydrophytes)& blds varxZr ,sls
tyh; ikS/ks vkrs gSa tks rkykc ds vk/kkjh; Hkkx ls fLFkj jgrs gSaA
mnkgj.k&Vk;Qk (Typha) vkfnA

2- Iykoh iRrh;qDr tyh; ikS/ks (Floating leaves hydrophytes)&
blds varxZr og ikS/ks vkrs gSa] ftudh ifRr;k¡ ikuh ij rSjrh gSa
(Wolffia, Lemna etc)A ;g nks izdkj ds gksrs gSaA ¼fp= Ø- 2-1½
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fp= Ø- 2-1% LorU= Iykoh ikS/ks&okWfYQ;k ,oa ysEuk

(i) LVksyu;qDr ikS/ks (Stoloniferous Plants)& bl izdkj ds
ikS/kksa dk ruk jsaxusokyk] LVksyu;qDr ty ij rSjus okyh
ifRr;k¡ ikbZ tkrh gaSA
mnkgj.k& ikSVseksxsVkWu
usVsUl (Potamogeton
natans)

(ii) jkbtkse;qDr vFkok

?kudUn;qDr ikS/ks
(Rhizomatous or
cormous plants)& bu
ikS/kksa dk ;g uke buds
jkbtkse ;k ?kudUn
ds :i tSls rus ds dkj.k
gSA buds jkbtkse rkykc
dh ryh ij mifLFkr
feV~Vh esa tM+ksa dh lgk;rk
ls fLFkj jgrs gSa ij budh
ifRr;k¡ ,d yEcs i.kZo`Rr
(Long petiole) ds }kjk
ty ds lrg ij rSjrh gSA
mnkgj.k (Nymphaea),
bd~kfuZ;k (Eicchornia),
lkfYofu;k (Salvinia),

,stksyk (Azolla) vkfnA

3- tyfueXu tyh; ikS/ks (Submerged Hydrophytes)& og
tyh; ikS/ks tks iw.kZ :i ls ty esa Mwcs jgrs gSa tyfueXu ikS/ks
dgykrs gaSA ;g fuEufyf[kr izdkj ds gksrs gSa&

(i) lwdk;or~ izdkj (Thalloid Type)& bl izdkj ds tyh;
ikS/kksa ds 'kjhj csyukdkj (Cylindrical), piVs (flattened),
folihZ (Creeping) gksrs gSaA buesa (Polymorphic thallus)
cgq:ih lwdk;qDr ik;k tkrk gS ftlls lh/kh ;k jsaxus okyh

fp= Ø- 2-2% tyh; ikS/kksa esa
ifRr;ksa ds izdkj
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(Trailing) f}rh;d 'kk[kk,¡ fudyrh gSA mnkgj.k&
iksMksLVhee (Podostemum), iksVkseksftVksu (Potomogeton)
vkfnA ¼fp= Ø- 2-3½

fp= Ø- 2-3% tyfueXu ikS/ks

(ii) dkWyhls.V izdkj (Caulescent Type)& bl izdkj ds tyh;
ikS/kksa ds rus yEcs gksrs gS] ftuesa mifLFkr ioZ lfU/k;ksa ls
ifRr;ksa dk mn~xe gksrk gSA

mnkgj.k& gkbfMªyk (Hydrilla)

(iii) jkstsV izdkj (Rosette Type)& bl izdkj ds tyh; ikS/kksa esa
ik;h tkus okyh ifRr;k¡ cM+h ,oa jsfMdy (radical) vkSj
jkbtkse ds pkjksa vksj jkstsV Øe esa ik;h tkrh gSA
mnkgj.k&oSfylusfj;k (Vallisneria) vkfnA

¼c½ eqDr Iykoh ikS/ks (Free Floating Plants)& og ikS/ks tks ty esa
eqDr :Ik ls rSjrs jgrs gS bl lewg ds vUrxZr ik;s tkrs gSA dqN ikS/kksa
eas iw.kZ fodflr tM ra= ik;k tkrk gS vkSj ;g eq[;r% mFkys ty eas
ik;s tkrs gSA mnkgj.k & bdkfuZ;k (Eichhornia), Vªkik (Trapa),
lkfYofu;k (Salvinia) vkfnA

tyh; voLFkk esa lkeatL; LFkkfir djus ds fy, tyh; ikS/kksa esa eq[;r%
rhu izdkj dh vuqfØ;k,¡ (Responses) ;k vuqdwyu (adaptations) ik;s
tkrs gSaA

1- vkdkfjdh; vuqfØ;k,¡ vuqdwyu (Morphological adaptations)

2- 'kkjhfjdh; vuqfØ;k,¡ vuqdwyu (Anatomical adaptations)

3- dkf;Zdh; izdk;kZRed vuqfØ;k,¡ vuqdwyu (Physiological adaptations)

2-2-1-3 tyh; ikS/kksa esa vkdkfjdh; vuqfØ;k,¡ ;k vuqdwyu

(Morphological Adaptations in Hydrophytic Plants)

tyh; ikS/kksa ds fofHkUu Hkkxksa esa vyx&vyx vuqfØ;k,¡ ;k vuqdwyu ns[ks tkrs
gaSA &
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(i) tM+ksa esa vuqfØ;k,¡ ;k vuqdwyu (Responses or Adaptations in
Roots)–

1- eq[;r% tM+ ra= dk dksbZ egRoiw.kZ dk;Z u gksus ij ;g
vYifodflr] viLFkkfud ,oa NksVh v'kkf[kr gksrh gSaA

2- tyh; ikS/kksa dk lEiw.kZ 'kjhj ty vo'kks"k.k dk dk;Z djrk gS
blfy, bldh tM+ksa esa ewy jkse (root hairs) o ewy Vksi (root
cap) ugha ik;s tkrsA

(ii) rus esa (In Stem)

1- tyh; ikS/kksa esas ik;k tkus okyk ruk yEck] iryk ,oa yphyk gksrk
gSA

2- dqN tyh; ikS/kksa esa] ruk jkbtkse ds :i esa ik;k tkrk gSA

(iii) ifÙk;ksa esa (In Leaves)

1- dqN tyh; ikS/kksa esa dbZ izdkj dh ifÙk;k¡ ik;h tkrh gaS] ftls
fo"kei.kZrk (Heterophylly) dgrs gSaA bu ikS/kksa esa eq[;r% rhu
izdkj dh ifÙk;k¡ ik;h tkrh gS] tSls dh& ¼v½ tyeXu ifÙk;k¡
(Submerged leaves) ¼c½ Iykfor ifÙk;k¡ (Floating leaves) ¼l½
ok;oh; ifRr;k¡ (Aerial leaves) ¼fp= Ø- 2-3½

2- tyeXu ikS/kksa esa ik;h tkus okyh ifÙk;k¡ iryh (thin), yEch
(long) ,oa Qhrsuqek (ribbon-shaped) gksrh gSA

3- Iykoh ikS/kksa esa ik;h tkus okyh ifÙk;k¡ cM+h] piVh (flat), iw.kZ
(Entire), Iykoh (floating), ,oa budh ckg~; lrg ij ekse (wax)
dh ijr (layer) ik;h tkrh gSA buds i.kZo`Ur (Petiole) yEcs]
yphys] Liath ,oa 'ys"e okys gksrs gSa] ftuds dkj.k ifRr;k¡ ty
dh lrg ij rSjrh gSaA

4- dqN tyh; ikS/kksa dh ifÙk ds i.kZo`Ur (Petiole), Qwys gq,
(Swollen) ,oa Liath (Spongy) ftlds vUnj gok Hkjh gq;h gksrh
gSa tks ikS/kksa dks ty dh lrg ij rSjus esa enn djrs gSaA

2-2-1-4 tyh; ikS/kksa esa 'kkjhfjdh; vuqfØ;k,¡ ;k vuqdwyu

(Anatomical Responses or Adaptations in Hydrophytes)-

'kkjhfjd vuqdwyu eq[;r% rus esa fn[kkbZ nsrk gS&

1- rus ,oa ifÙk;ksa dh ckã Ropk DyksjksfQy ls cuh gqbZ gksrh gSA buesa
miRopk (Cuticle) ugha ik;h tkrhA

2- bu ikS/kksa ds Ård fNfnzr (Spongy) gksrs gSaA bu Årdksa esa cM+s vUrj
dksf'kdh; vodk'k (Intercellular spaces) ik;s tkrs gaS] ftuesa gok Hkjh
gksrh gSA ;g ok;q xqgk ikS/ks ds izR;sd vax esa ik;h tkrh gS] tks ikS/ks dks
rSjus ,oa xSlh; vknku&iznku esa lgk; iznku djrh gSA
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3- jU/kz (Stomata) vuqifLFkr vFkok fØ;kghu (Non-functional) gksrs gSaA

4- tyh; ikS/kksa esa laoguh Ård (Vascular tissues) ,oa ;kaf=dh Ård
(Mechanical tissues) vYifodflr ;k vuqifLFkr gksrs gaSA

5- tyh; ikS/kksa esa f}rh;d of̀) ugha ik;h tkrh gSA

6- tyh; ikS/kksa dh ifRr;kssa esa ehtksfQy Ård (Mesophyll tissues)
isfylsM (Palisade) ,oa Liath iSjsudk;ek (Spongy parenchayma) esa
foHksfnr (Differentiate) ugha gksrsA ¼fp= Ø- 2-4½

fp= Ø- 2-4% (a) gkbfMªyk dh iÙkh dh [kMh dkV
(b) gkbfMªyk rus dh vuqizLFk dkV

2-2-1-5 tyh; ikS/kksa esa dkf;Zdh; vuqfØ;k,¡ ;k vuqdwyu (Physiological
Responses or Adptations in Hydrophtes) &

1- tyh; ikS/kksa esa ijklj.k nkc (Osmotic pressure) vR;ar de gksrk gSA

2- tyh; ikS/kksa dh ckg~; Ropk esa DyksjksfQy (Chlorophyll) ik;k tkrk gS
tks izdk'k la'ys"k.k dh fØ;k iw.kZ djrk gSA

3- 'olu fØ;k ,oa xSlksa ds vknku&iznku esa ,sjsudk;esVl Ård lgk;rk
djrs gSaA

4- ty esa jgdj vius tyeXu Hkkx dks ?k"kZ.k (friction), lM+u
(Decaying) ,oa 'kq"du (desiccation) ls cpkus ds fy, ;g tyh; ikS/ks
'ys"e (mucilage) lzkfor djds vius vki dks lqjf{kr j[krs gSaA

5- tyh; ikS/kksa esa iq"iu (flowering) ,oa Qy fuekZ.k de ns[kk tkrk gSA

2-2-2 e#n~fHkn ikS/ks (Xerophytes)

og ikS/ks tks mPp rkieku ,oa ènk esa ikuh dh deh okys {ks=ksa esa ik;s tkrs gSa]
mUgsa e#n~fHkn (Xerophytes) dgrs gSaA bl rjg ds {ks=ksa dks 'kq"d vkoklh;
{ks= dgk tkrk gS vkSj ;g e#LFky (desert), m".k lw[ks {ks=ksa (hot arid zones)]
ckyw;qDr igkfM+;ksa (Sandy hills) vkfn okys gksrs gSaA ;g 'kCn] Xeros dk vFkZ
dry rFkk phyton dk vFkZ ikni (plants) gksrk gS bu nksuksa ls feydj cuk gSA

PHLOEM AERENCHYMATOUS
MESOPHYLL

AERENCHYMA

ENDODERMS

EPIDERMIS
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2-2-2-1 e#n~fHkn ikS/kksa ds fof’k"V y{k.k

(Characteristics Features of Xerophytes)

1- bu ikS/kksa ds ckg; Ropk es miRopk (cuticle) ik;h tkrh gSA

2- ewy ra= lqfodflr gksrk gSA

3- tMsa+ cgqr xgjkbZ rd Hkwfe esa ikuh xzg.k djus ds fy, izos”k djrh gSA

4- bu ikS/kksa es ;kaf=d (Mechanical) ,oa loaguh Ård (Vascular tissue)
mifLFkr gksrs gSaA

5- rus ds vUnj vUr%dksf”kdh; vodk”k NksVs vkdkj ds gksrs gSA

6- ifÙk;ksa esa ja/kz (stomata) /k¡ls (sunken) gq;s gksrs gS ,ao fupyh ,ihMfeZl
ij ik;s tkrs gSA

7- ifÙk;k¡ vkdkj es NksVh] dqN ikS/kksa es dk¡Vksa es :ikUrfjr gksrh gSaA
¼fp= Ø- 2-5½

2-2-2-2 e#n~fHkn ikS/kksa dk oxhZdj.k (Classification of Xerophytes)

e#n~fHkn ikS/kksa dks mudh vkdkfjdh (Morphology)] dkf;Zdh
(Physiology) ,oa thou pØ dh i)fr (Life cycle pattern) ds vk/kkj ij
fofHkUu lewgkssa esa oxhZÑr fd;k x;k gSA

1- vYidkfyd ;k 'kq"drk iyk;uh ikS/ks (Ephemerals or Drought
Escaping Plants)& bl Js.kh esa vkusokys ikS/kksa dk thou pØ
NksVk ,oa ,do"khZ; gksrk gS vkSj ;g o"kkZ _rq ds le; Qwy] Qy rFkk
cht cukrs gSaA o"kkZ _rq ds vUr rd ;g viuk thou pØ iwjk dj
ysrs gSaA 'kq"d ekSle vkus ij ;g cht ds :i esa jgdj bl [kjkc
ekSle ls cp tkrs gSaA mnkgj.k&vkthZeksu eSfDldkuk (Argemone
mexicana) vkfnA

Succulent
leaves

rhizome
C. Aloe

flower

fp= Ø- 2-5% e#n~fHkn ikS/kksa es vkdkfjdh; y{k.k
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2- 'kq"drkjks/kh vFkok ek¡ly ikS/ks (Drought Resisting or Succulent
Plants)& bl izdkj ds e#n~fHkn ikS/ks cgqo"khZ; (Perennial) gksrs gSaA ;s
ikS/ks ckg~; i;kZoj.kh; 'kq"drk (external environmental dryness) dks
lgu djus ds fy, 'kkjhfjd Hkkx ekaly cukdj blesa o"kkZ ds le;
vR;f/kd ek=k esa ty dks laxzfgr djds j[krs gSaA blfy, bu ikS/kksa dks
'kq"drkjks/kh ;k ek¡ly ikS/ks dgk tkrk gSA ;g ikS/ks rhu izdkj ls ty
laxzg.k iznf”kZr djrs gSaA

¼v½ ek¡ly rus (Succulent stem) ds :i essa] mnkgj.k& ukxQuh
(Opuntia), ;wQksfcZ;k lIysUMsUl (Euphorbia splendence)A

¼c½ ek¡ly iÙkh (Succulent Leaves), mnkgj.k& czk;ksfQye
(Bryophyllum), ,syks; (Aloe)A

¼d½ ek¡ly tM+sa (Succulent roots), mnkgj.k & lrkoj (Asparagus)

bl izdkj ds ikS/kksa dh tM+sa ènk esa rUrqor gksrh gSA ikS/ks ds fofHkUu Hkkx
âkflr (reduced) gksrs gSaA ifRr;k¡ dk¡Vksa (spines) esa :ikarfjr
(modified) gks tkrh gSA mnkgj.k& ukxQuh] bl ikS/ks dk ruk gjk]
piVk] xn~nsnkj gksrk gS vkSj CAM iFk ds }kjk izdk'k la'ys"k.k dh
fØ;k dks lEiUu djkrk gS ,sls ruksa dks i.kkZHk o`Ùk (Phylloclade) dgrs
gSaA ifRr;k¡ dk¡Vksa esa :ikarfjr gks tkrh gAS ja/kz fnu esa cUn vkSj jkf= es
[kqy tkrs gSaA ,SLiSjsxl esa i.kZo`Ur (petiole), izdk'k&la'ys"k.k dk dk;Z
djrk gS] bls DysMksM dgrs gSaA ¼fp= Ø- 2-6½

fp= Ø- 2-6% fQYyhM ,oa i.kkZHk o`Rr
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fp= Ø- 2-7% e#n~fHkn
ikS/kk&ukxQ.kh

SPINES

PHYLLOCLADE

FLOWER

3- 'kq"drk lfg".kq vFkok vek¡ly ikS/ks (Drought Enduring or Non-
Succulent Plants)& bl izdkj ds ikS/ks vkUrfjd (Internal) ,oa cká
i;kZoj.kh; 'kq"drk dks vklkuh ls lgu dj ysrs gSa blfy, bUgsa
okLrfod e#n~fHkn (True xerophytes) ,oa ;wthjksQkbV~l
(Euxerophytes) Hkh dgk tkrk gSA ;g ikS/ks dk"Bh; o{̀k (woody trees),
dk"Bh; >kfM+;k¡ (woody shrubs) vFkok 'kkd (herbs) gksrs gSaA bu ikS/kksa
dh tM+sa Hkwfe esa xgjkbZ ls ty vo'kks"k.k djus ds fy, vR;f/kd
fodflr ,oa yEch gksrh gSA mnkgj.k& vkdjk (Calotropis procera),
ccwy (Acacia nilotica) vkfnA

2-2-2-3 e#n~fHkn ikS/kkas esa vkdkfjdh; vuqfØ;k,¡ ;k vuqdwyu

(Morphological Responses or Adaptations in Xerophytic
Plants)

¼v½ tM+ksa esa (In roots)

1- bl izdkj ds ikS/kksa dh tM+sa vR;f/kd
yEch gksrh gSSaA

2- bu ikS/kksa dh tM+ksa ds vxz Hkkx esa
ewyVksi (root cap) rFkk tM+ esa ewy
jkse ik;s tkrs gSaA

3- dqN 'kkdh; e#n~fHkn dh tM+sa ek¡ly
gksdj ty dks laxzfgr djus esa enn
djrs gSa] mnkgj.k& ,sLisjsxl
(Asparagus)

4- dqN e#n~fHkn dh tM+ksa esa viLFkkfud dfydk,¡ (Adventitious
buds) ik;h tkrh gS] tks iztuu dk dk;Z djrh gSA

¼c½ ruksa esa (In stem)

1- dqN e#n~fHkn ikS/kksa esa ruk Hkwfexr (underground) gksrk gS vkSj
Hkkstu laxzg djus esa ,oa iztuu ds dk;Z esa lgk;rk iznku djrk
gSA

2- eq[;r% e#n~fHkn ikS/kksa ds rus NksVs] dk"Bh; (woody), 'kq"d]
dBksj (Hard), etcwr (Rigid) gksrs gSA

3- lw;Z ds rst izdk'k ls vius vki dks cpkus ds fy, bu ikS/kksa ds
rus ij jkse (Hairs) ,oa ekse (Wax) dh ijr Hkh ikbZ tkrh gSaA

4- dqN e#nf~Hkn ikS/kksa esa ruk gjk] ekaly] piVk iRrhuqek gks tkrk
gS] bls fQYyksDysM (Phylloclade) dgrs gSaA ruk izdk'k la'ys"k.k
(Photosynthesis) dh fØ;k djds Hkkstu fuekZ.k djrk gSA
¼fp= Ø- 2-7½
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fp= Ø- 2-8% jlnkj e:n~fHkn

¼l½ ifÙk;ksa esa (in leaves)&

1- ruk ifÙk;k¡ dkVsuqek gks tkrh gS] bl dkj.k ls ok"iksRltZu dh nj
de gks tkrh gSA mnkgj.k&ukxQuh (Opuntia) ¼fp= Ø- 2-7½

2- e#n~fHkn ikS/kksa dh ifRr;k¡ vkdkj esa NksVh gksrh gS] ftlls vf/kd
ok"iksRltZu dh fØ;k ugha gks ikrhA mnkgj.k&dstqjkbuk
(Casurina) ¼fp= Ø- 2-8½

3- e#n~fHkn ikS/kksa ds dqN izdkj esa i.kZo`Ur (Petiole) piVk gksdj
izdk'k&la'ys"k.k dk dk;Z djrk gSA bls fQYyksM (phyllode)
dgrs gSaA mnkgj.k&vdsfl;k (Acacia). ¼fp= Ø- 2-9½

Adventitious
Root
New Plant

Spines

Aerole

Flower

Phylloclade

(B) Opuntia(A) Bryophyllum
Flower

Roots
Rhizome

Succulent
leaves

Marginal
Spines Leaf

Stem

Stipular
spines

(D) Euphorbia splendes
(C) Aloe
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fp= Ø- 2-9% xSj&jlnkj ckjkeklh e:n~fHkn ikS/ks

4- dqN ikS/kksa dh ifRr;k¡ eksVh] xn~nsnkj ,oa ekaly gksrh gSa] tks ikS/kksa
dks vf/kd ek=k esa ty lafpr djus esa lgk;rk iznku djrh gSaA

5- e#n~fHkn ikS/kksa ds dqN izdkj esa vuqi= (stipules) :ikarfjr gksdj
dk¡Vs cu tkrs gSa A mnkgj.k& csj (Zizyphus jujuba)

6- dqN e#n~fHkn ikS/kksa dh ifRr;k¡ pednkj (shiny) gksrh gaS vkSj
izdk'k dks ijkofrZr djus esa lgk;rk djrh gSA mnkgj.k& dusj

2-2-2-4 e#n~fHkn ikS/kkas esa 'kkjhfjdh; vuqfØ;k,¡ ;k vuqdwyu

(Anatomical Responses or Adaptations in Xerophytic
Plants)

1- e#n~fHkn ikS/kksa ds rus rFkk ifRr;ksa dh ckãRopk ds Åij
D;wfVdy (cuticle) dh eksVh ijr ik;h tkrh gSA

2- dqN e#n~fHkn ikS/kksa dh ,fiMfeZl cgqLrjh; (multilayered) gksrh
gSA ,fiMfeZl esa fyfXuu Hkh mifLFkr jgrk gSA

3- ,fiMfeZl dh ijr ds Åij jkse ik;s tkrs gSa] tks lw;Z dh rst
jks'kuh dks bl ijr ij lh/ks ugha iM+us nsrsA

4- ifRr;ksa dh fupyh ,ihMfeZl ij /k¡ls gq, LVksesVk ik, tkrs gSaA
ftudh xqgkvksa esa jkse ik;s tkrs gSaA

5- eksVh fHkfÙk okyh LDySjsudk;eh dksf'kdkvksa ls cuh gqbZ gkbiksMfeZl
(Hypodermis) gksrh gS] tks vkarfjd Årdksa dks lw;Z ds rhoz
izdk'k ls lqjf{kr j[krh gS vkSj ty ds ok"ihdj.k dks Hkh jksdrh
gSA

Flower buds

Leaves Leaves

Stem

Stipular
spines

Twig
(A) Calotropis (B) Acacia

Twig
Stem
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6- ifRr;ksa esa mifLFkr ehtksfQy] iSfylsM Ård (Palisade
tissue) ,oa Liath Ård (Spongy tissues) esa fHkUur gksrk gSA

7- rus ds oYdqV (cortex) esa Dyksjsudkbek (chlorenchyma)
mifLFkr jgrk gSA

8- Årdksa esa vUrj dksf'kdh; vodk'k (Intercellular spaces) ;k rks
vuqifLFkr gksrh gS ;k vkdkj esa NksVh gksrh gSaA

9- ;kaf=d Ård (Mechanical tissue) mifLFkr jgrs gSaA buls 'kjhj
dks etcwrh izkIr gksrh gSA

10- nk# (Xylem) ,oa ¶yks,e iks"kokg (phloem), nksuksa laoguh Ård
iw.kZ :i ls fodflr gksrs gSaA

dusj ¼uhfj;e½ iÙkh dh [kM+h dkV (Nerium: T.S. of Leaf) &

bl e#n~fHkn ikS/ks dh iRrh dh ,ihMfeZl ds Åij eksVh D;wfVdy dh ijr
ik;h tkrh gSA ,ihMfeZl dh fupyh lrg ij /k¡ls gq, LVksesVk ik;s tkrs gSaA
ehtksfQy isyhlsM rFkk Liath Ård esa fHkfUur jgrk gSA Liath iSjsUdkbek dh
dksf'kdkvksa esa cM+s vkdkj ds vUrjdksf'kdh; vodk'k ik, tkrs gSaA iRrh ds
feMfjc (midrib) Hkkx esa ,d cM+k laogu c.My ik;k tkrk gS tcfd vusd
NksVs laogu c.My lekUrj Øe esa foU;Lr jgrs gSaA izR;sd laogu c.My
dUtksb.V] dksysVjy ,oa cUn (Closed) gksrk gS rFkk pkjksa vksj ls iSjsUdkbesVl
dksf'kdkvksa ls cuh c.My 'khFk (bundle sheath) }kjk f?kjk jgrk gSA
¼fp= Ø- 2-10½

fp= Ø- 2-10% fujh;e iÙkh dh dkV
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2-2-2-5 e#n~fHkn ikS/kksa dh dkf;Zdh; vuqfØ;k,¡ ;k vuqdwyu

(Physiological Adaptations of Xerophytes)

1- e#n~fHkn ikS/kksa esa vf/kd ijklj.k nkc (OP) ik;k tkrk gS ftlds
QyLo:i futZyhdj.k ugha gks ikrk gSA

2- bl izdkj ds ikS/ks esa ikyhlSdsjkbM~l tSls lsY;qykst (Cellulose), olk]
lqcsfju (Suberin), D;wfVu (Cutin) vkfn dh la'ys"k.k nj vf/kd gksrh
gSA

3- bu ikS/kksa ds dksf'kdk nzO; dh lkUnzrk (Concentration) vf/kd gksrh gSA
budh dksf'kdk,¡ vf/kd ikjxE;rk (Permeability) iznf'kZr djrh gSA

4- e#n~fHkn ikS/kksa esa iwoZdkfyd iq"iu ,oa Qyu gksrk gSA

5- bu ikS/kksa esa C4 iFk ik;k tkrk gSA bu ikS/kksa esa mPp rki ij
izdk'k&la'ys"k.k dh nj mPp jgrh gS vkSj ;g de ty dk mi;ksx
djrs gSaA

6- e#n~fHkn ikS/kkssa esa dsVsyst (Catalase), ,ekbyst (Amylase), ij&
vkWDlhMst (Peroxidase), izksyhu (Proline) uked vehuks vEyksa dh
vf/kdrk ik;h tkrh gSA

7- bu ikS/kksa esa rki iz/kku izksVhUl (heat shock proteins) ik;s tkrs gSaA bu
izksVhUl dks psijksfuUl (Chaperonins) dgk tkrk gSA

8- dbZ e#n~fHkn ikS/kksa esa jkf= esa jU/kz (Stomata) [kqyrs gSa vkSj ok;qe.My
esa mifLFkr O2 dks vo'kksf"kr dj fofHkUu izdkj ds dkcZfud vEyksa dk
fuekZ.k djrs gSaA fnu esa bu dkcZfud vEyksa dk vkWDlhdj.k
(Oxidation) gksrk gS vkSj CO2 mRiUu gksrh gS tks Hkkstu fuekZ.k ds fy,
izdk'k&la'ys"k.k dh fØ;k esa mi;ksx gks tkrh gSA bu ikS/kksa esa fnu ds
le; jU/kz cUn jgus ij ty dh gkfu ugha gks ikrh gSA

2-2-3 yo.kksn~fHkn ikS/ks (Halophytes)

dqN LFkkuksa es yo.kksa dh lkUnzrk cgqr vf/kd gksrh gSA bu LFkkuksa ij mxus
okys ikS/kksa dks yo.kksn~fHkn ikS/ks (Halophytes) ;k eSxzwao ikS/ks ;k eSxzwao ouLifr
dgrs gSA ,sls LFkkuksa dh ènk “kq’d gksrh gSa vkSj nynyksa esa ik;h tkrh gSA
Hkkjr esa dksydkrk ds ikl gqxyh unh ,oa leqnz ds eqgkus ij fLFkr Hkkx esa ik;s
tkrs gS bUgs lqUnjcu dgrs gSA ;gk¡ ij ik;s tkus okys ikS/ks jkbtksQksjk
(Rhizophora)] ,sdsUFkl (Acanthus)] ,sfolhfu;k (Avicenia) vkfn gksrs gSA bu
ikS/kksa es rus ds fupys Hkkx ls etcwr tM+s fudyrh gS ftUgs voLrEeh LdEHk
ewy (stilt prop roots) dgrs gSA

[kfut yo.k vf/kd ,oa vkWDlhtu dh deh ds dkj.k bu ikS/kksa dh tM+s
nyny ls ckgj vkrh gSA bUgas “olu ewy (Respiratory roots) ;k U;wesVksQksj
(Pneumatophores) dgrs gSA ¼fp= Ø- 2-11] 2-12] 2-13½



ikfjfLFkfrd vuqdwyu

fVIi.kh

52
Lo-vf/kxe
ikB~; lkexzh

bu ikS/kksa es cht Qy ds vUnj jgrs gq, gh vius ekr` ikS/ks ds mij gh
vadqj.k izkjEHk dj nsrs gS vkSj ekr` ikS/ks ls gh Hkzw.k iks’k.k izkIr djrk
jgrk gSA bls fofoiSjh (Vivipary) dgrs gSA

fp= Ø- 2-11% yo.kksn~fHkn esa fofoiSjh

fp= Ø- 2-12% (A) yo.kksn~fHkn esa U;wesVksQksj (B) nynyh {ks=
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fp= Ø- 2-13% jkbtksQksjk % ifRr dk T.S.

;g ikS/ks es e:n~fHkn y{k.k iznf'kZr djrs gSaA budk ruk ekaly] ifÙk;k¡
NksVh] eksVh ,oa dVhyh gksrh gaSA

viuh izxrh tk¡fp, Check Your Progrss)

1- ukxQuh eas fQYyksDysM :ikUrj.k gS &

¼v½ ruk dk ¼c½ iÙkh dk

¼l½ tM dk ¼n½ mi;qZDr lHkha

2- ok;oh; “olu ewysa ;k U;wesVksQksj ik;s tkrs gaS&

¼v½ tyh; ikS/kksa esa ¼c½ e:n~fHkn ikS/kksa esa

¼l½ leksn~fHkn ikS/kksa esa ¼n½ nynyh ikS/kksa esa

3- /k¡ls gq, jU/kz ik;s tkrs gaS &

¼v½ tyh; ikS/kksa eas ¼c½ e:n~fHkn~ ikS/kksa esa

¼l½ leksn~fHkn ikS/kksa ¼n½ mi;qZDr lHkh esa
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4- de fodflr laogu c.My ik, tkrs gSa &

¼v½ tyh; ikS/kksa eas ¼c½ e:n~fHkn~ ikS/kksa esa

¼l½ leksn~fHkn ikS/kksa eas ¼n½ mi;qZDr lHkh esa

5- eqDr Iykoh ikS/kksa dk mnkgj.k gSa &

¼v½ Vªkik ¼c½ bdkWfuZ;k

¼l½ mi;qZDr nksuksa ¼n½ mi;qZDr dksbZ ugha

2-3 ikfjfLFkfrd vuqdwyu% rkieku rFkk izdk'k ds fy,
ikniksa esa vkdkfjdh;] 'kkjhfjdh; ,oa dkf;Zdh;
vuqfØ;k,¡ (Ecological Adaptations:
Morphological, Anatomical and Physiological
Responses of Plants to Temperature and Light)

2-3-1 rkieku ds izfr ikni vuqfØ;k,¡ ;k vuqdwyu
(Plant Responses or Adaptations to Temperature)

iF̀oh ij mifLFkr lHkh tho/kkfj;ksa dh of̀) ,oa muesa gksus okyh izfØ;k,¡
rkiØe ,oa izdk'k dky ij vk/kkfjr gksrh gaSA ;g egRoiw.kZ tyok;oh; dkjd
gksrs gSa vkSj ikS/kksa dh jklk;fud vfHkfØ;kvksa ij fu;a=.k j[krs gSaA

rkieku ds vk/kkj ij iF̀oh ij ikniksa dk forj.k fuEu pkj izdkj lss
fd;k tk ldrk gS&

1- esxkFkElZ (Megatherms)& bl izdkj ikS/kksa dks vius ifjo/kZu ,oa of̀)
ds fy, iwjs o’kZ fLFkj mPp rkieku dh vko';drk gksrh gSA bl izdkj
ds ikS/ks m".k dfVcU/kh; izns'k (tropical zones) esa ik, tkrs gSaA

2- e/;rkih; (Mesotherms)& bl izdkj ds ikS/kksa dks o"kZ ds dqN le;
gh fuEu rkieku dh vko';drk iM+rh gSA ;g ikS/ks m".k dfVca/kh; rFkk
mi&m".k dfVcU/kh; izns'kkssa esa ik;s tkrs gSaA

3- ekbØksFkElZ (Microtherms)& bl izdkj ds ikS/kksa dks o"kZ Hkj fuEu
rkieku dh vko';drk iM+rh gSA ;g ikS/ks 3600 ehVj Å¡pkbZ (attitude)
okys izns'kksa esa ik;s tkrs gSaA

4- fgfdLVksFkElZ (Hekistotherms)& bl izdkj ds ikS/kksa dks cgqr de
rkieku dh vko';drk gksrh gSA ;g 4]800 ls 3]600 ehVj dh Å¡pkbZ
okys 'khrks".k (temperate) izns'kksa esa ik;s tkrs gSaA

rkieku esa gksus okys mrkj&p<+koksa dks lgu djus ds fy, ikS/kksa esa fofHkUu izdkj
ds vkdkfjdh; (Morphological) ,oa izdk;kZREkd dkf;Zdh; (Physiological)
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vuqdwyu (Adaptations) mRiUu djrs gSa ftlls os ml okrkoj.k esa vPNs ls of̀)
dj ldsaA

dqN izeq[k vuqdwyu bl izdkj gSa&

1- ijklj.k lkUnzrk esa of̀) (Increase in osmotic concentration), de rki
ls vius vki dks lqjf{kr j[kus ds fy, dqN ikS/ks viuh ijklj.k
lkUnzrk esa of̀) dj ysrs gSaA

2- viuk thou pØ dk;e j[kus ds fy, ikS/ks de ,oa vf/kd rkieku ls
vius vkidks iwjh rjg u"V gksus ls cpkus ds fy, chtk.kq] flLV] cht
vkfn dk fuekZ.k djrs gSaA

3- izfrdwy rkieku ij ikS/kksa ds cht izlqIr voLFkk esa pys tkrs gSaA tc
vuqdwy rkieku bu chtksa dks izkIr gksrk gS] rks og vadqfjr gksdj u;s
ikS/ks dk fuekZ.k djrs gSaA

2-3-1-1 rkidkfyrk (Thermoperodicity)

ikS/kksa dh vkdkfjdh;] 'kkjhfjdh;] izdk;kZRed ,oa iztuu izfØ;kvksa dks rkieku
izHkkfor djrk gSA ikS/kksa esa iq"iu (flowering) dh fØ;k ds fy, leqfpr
rkieku gksuk cgqr t:jh gksrk gSA ikS/kksa dk rkieku esa gksus okys fofHkUu
mrkj&p<+ko ds izfr vuqfØ;k iznf'kZr djuk rkidkfyrk (Thermoperiodism)
vFkok FkeksZfifj;ksfMflVh (Thermoperiodicity) dgykrh gSA ,do"khZ; ikS/kksa essaa
of̀) 'kjn _rq ds izkjaHk esa gksrh gS rFkk xzh"e _rq esa iq"iksa dk fuekZ.k gksrk gSA
f}o"khZ; ikS/kksa (Biennial plants) esa izFke o"kZ esa dkf;d of̀) (Vegetative
growth) gksrh gS rFkk de rkieku okyh 'khr _rq ds ckn bu ikS/kksa esa iq"iu
dh fØ;k gksrh gSA dqN ikS/kksa esa de rkieku mipkj (low temperature
treatment) ds i'pkr~ gh iq"iu ns[kk tkrk gSA

2-3-1-2 clUrhdj.k (Vernalization)

clUrhdj.k (Vernalization) 'kCn dk mn~xe :lh Hkk"kk ds osjksokbts'ku
(Varovization) 'kCn ls gqbZ gSA ;g uke loZizFke ykblsUdks (Lysenko, 1938)
us fuEu rki mipkj }kjk gqbZ iq"iu dh fØ;k ij fn;k FkkA

dqN ,sls ikS/ks Hkh ik;s tkrs gSa] ftUgsa iq"iu ds fy, ,d fuf'pr vof/k ds
fuEu rkieku dh vko';drk gksrh gSA vius iz;ksxksa ds }kjk ;g clUrhdj.k
loZizFke fdyirZ (Kilpart, 1857) us xsgw¡ ds ikS/kksa ij dk;Z djrs le; n”kkZ;k
FkkA bUgksaus vius iz;ksxksa ds }kjk xsgw¡ dh 'kjn fdLe dks de rkieku (0 ls
500C) ij mipkfjr djds clUr fdLe esa ifjofrZr fd;k FkkA isVdl jkbZ
dh ,do’khZ; ,oa f}o’khZ; iztkfr;k¡ ikbZ tkrh gSA clUr iztkfr ,do’khZ; jkstsV
of̀) okyh gksrh gSA “kjn iztkfr f}o’khZ; gksrh gSa ij tc cht voLFkk esa bl
ij clUrhdj.k fd;k tkrk gS rks ;g clUr iztkfr dh rjg O;ogkj djus
yxrh gSA ¼fp= Ø- 2-14½
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ikS/kksa ds izdkj ij clUrhdj.k dk LFkku vyx&vyx gksrk gSA ,do"khZ;
ikS/kksa ds vadqfjr chtksa ij clUrhdj.k fd;k tkrk gSA f}o"khZ; ,oa cgqo"khZ;
ikS/kksa esa 'khr mipkj dk LFky muds rus] ifRr vkfn ij mifLFkr of̀) vxzd
(growing apices) ;k vxzLFk dfydk,¡ (apical buds) gksrh gSA

ykblsUdks (Lysenko, 1934) ds vuqlkj izdk'k (light) ,oa rkieku ikS/kksa
dh iq"iu fØ;k ij izHkko Mkyrs gSA izdk'k ds dkj.k ikS/kksa esa QksVksQst
(Photophase) ik;h tkrh gSaA clUrhdj.k (Vernalization) ds izHkko ls ikS/kksa esa
FkeksZQst (Thermophase) dh 'kq:vkr gksrh gSA 'khr mipkj ds QyLo:i ,d
gkeksZu ousZfyu (Vernalin) dk fuekZ.k gksrk gS] tks iq"iu gkeksZu ¶yksfjtu
(florigen) ds }kjk iq"iu dh fØ;k djrk gSA

IF SOWN IN
AUTUMN

WINTER VARIETIES OF
CEREALS TREATED WITH

LOW TEMPERATURE
PRODUCE

IN
WINTER

FLOWERS

fp= Ø- 2-14% clUrhdj.k ’kjn isVDl jkbZ iztkfr esa

ySax ,oa esYplZ (Lang and Melchers, 1947) & ds vuqlkj ikS/kksa dks
'khr mipkj nsus ij A uked inkFkZ dk fuekZ.k gksrk gS tks fQj rki lfg".kq
inkFkZ (Thermolabile substance) B esa ifjofrZr gks tkrk gSA ;g inkFkZ B
lkekU; rkieku esa ,d LFkk;h mRikn cukrk gS] C tks ousZfyu gkeksZu gksrk gS
vkSj ;g ¶yksfjtu ds lkFk ikS/ks esa iq"iu djkrk gSA inkFkZ B dks vf/kd
rkieku feyus ij ;g D uked inkFkZ cukrk gS ftlls iq"iu ugha gks ikrk gSA
bls MhousZykbts'ku (Devernalization) dgrs gSaA

clUrhdj.k dks dbZ dkjd izHkkfor djrs gSa] tSls dh ikS/ks dh vk;q] ikS/ks
ds ikl vkWDlhtu (Oxygen) ,oa ty (Water) dh mifLFkfr rFkk de rkieku
dh vof/kA

vkt ds le; esa clUrhdj.k dk cgqr egRo ns[kk x;k gSA bl fof/k dk
bLrseky djds ,do"khZ; ikS/kksa dks f}o"khZ; ikS/kksa esa vko”;drk ds vuqlkj cnyk
tk ldrk gSA clUrhdj.k gksus ds ckn ikS/ks esa 'kq"drk izfrjks/kdrk c<+ tkrh
gSA DyksjksIykLV dh ek=k vf/kd gksus ds dkj.k vf/kd izdk'k la'ys"k.k
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(Photosynthesis) dh fØ;k gksrh gS] ftlls vf/kd Hkkstu dk fuekZ.k gksrk gS
vkSj ikS/kk ,oa mlls cuus okys cht vPNs vkSj LoLFk gksrs gSaA

2-3-2 izdk'k ds izfr ikni vuqfØ;k,¡ ;k vuqdwyu
(Responses or Adaptations of Plants to Light)

izdk'k ,d egRoiw.kZ dkjd gksrk gS] ftlds dkj.k ikS/kksa esa ok"iksRltZu] izdk'k&
la'ys"k.k vkfn izeq[k dkf;Zdh; fØ;k;sa iwjh gksrh gaSA gj ikS/ks dh izdk'k
vko';drk vyx gksrh gSA ikS/ks izdk'k dh miyC/krk ds vk/kkj ij dbZ
vuqdwyu djrs gSaA ikS/kksa dks izdk'k dh vko';drk ds vk/kkj ij nks izdkjksa esa
foHkkftr fd;k x;k gS&

1- gsfy;ksQkbV~l@izdk'kjkxh ;k vkriksn~fHkn

gSyksQkbV~l (Heliophytes) ;k QksVksfQyl (Photophilous) ,sls iks/ks
gksrs gSa] ftudksa vPNh of̀) ds fy;s rhoz izdk”k dh vko”;drk gksrh gSA
mnkgj.k & lw;Zew[kh] ,dsf”k;k] ikiqy¡l vkfnA dqN vkriksn~fHkn
(Heliophytes) dh tkfr;k¡ Nk;k es vPNh izdkj ls mxrh gaS bUgsa
fodYih Nk;kiksn~fHkn (Facultative Sciophytes) dgrs gSa dqN
vkriksn~fHkn ikS/ks rhoz izdk”k esa gh mxrs gS] mUgs vfodYih vkriksn~fHkn
(Obligate Heliophytes) dgk tkrk gSA

2. lk;ksQkbV~l@Nk;kjkxh (Sciophytes/Scotophilous) ;k Nk;kiksn~fHkn

Nk;kjkxh lk;ksQkbV~l (Sciophytes) ;k Nk;kiksn~fHkn ;k LdksVksfQyl
(Scotophilous)& ,sls ikS/ks gksrs gaS] ftudks of̀) ds fy;s de rhozrk okys
izdk”k dh vko”;drk gksrh gSA Nk;kjkxh dh dqN tkfr;k¡ rhoz izdk”k
dks Hkh lgu dj ldrh gS] bUgsa oSdfYid vkriksn~fHkn~ (facultative
heliophytes) dgk tkrk gSA ,sls ikS/ks tks rhoz izdk”k ugha lgu dj ikrs]
mUgas iw.kZ Nk;kjkxh ikS/ks (Obligate Sciophytes) dgk tkrk gSA mnkgj.k
VSDll (Taxus), ,scht (Abiese)A

QksVksfQYl@izdk’kjkxh ,oa LdksVksfQYl@Nk;kjkxh ikS/kksa esa varj
(Differencs between photophilous and scotophilous plants)

QksVksfQYl ;k izdk’kjkxh LdksVksfQYl ;k Nk;kjkxh

1-

2-

3-

4-

bu ikS/kksa dks rhoz izdk'k dh
vko';drk iM+rh gSA
ikS/ks NksVs gksrs gSa bl dkj.k ls
budh ioZ laf/k;k¡ Hkh NksVh gksrh
gSA
budh ifÙk;k¡ NksVh ladjh gksrh
gSA
ifÙk;k¡ leikf'oZd (Isolateral)
gksrh gSA

bu ikS/kksa dks vYi izdk'k dh
vko';drk iM+rh gSA
ikS/ks yEcs gksrs gSa blfy, budh
ioZ laf/k;k¡ yEch gksrh gSaA

budh ifRr;k¡ pkSM+h gksrh gSaA

ifÙk;k¡ i"̀Bk/kkjh (Dorsiventral)
gksrh gSaA
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5-

6-

7-

8-

9-

10-

ifÙk;ksa dh ckg~;Ropk eksVh ,oa
D;wfVdy ;qDr gksrh gSA
ckã Ropk esa DyksjksfQy
vuqifLFkr jgrk gSA
ifÙk;ksa dh fupyh lrg ij ja/kzksa
dh la[;k vf/kd gksrh gSaA
bu ikS/kksa esa ja/kz /k¡ls (Sunken)
gq, gksrs gSaA

bu ikS/kks esa isyhlsM Ård
fodflr ,oa Liath Ård
vYifodflr gksrk gSA
bu ikS/kksa esa vUrjdksf'kdh;
vodk'k NksVs gksrs gSaA
mnkgj.k& lw;Zeq[kh] ikiqyl
vkfnA

ifÙk;ksa dh ckáRopk iryh
D;qfVdy foghu gksrh gSA
ckã Ropk esa DyksjksfQy mifLFkr
jgrk gSA
ifÙk;ksa dh nksuksa lrg ij jU/kzksa
dh la[;k leku gksrh gSA
bu ikS/kksa ds ja/kz lkekU; izdkj
rFkk iRrh dh lrg ij ik;s tkrs
gaSA
bu ikS/kksa esa isyhlsM Ård
vYifodflr ,oa Liath Ård
fodflr gksrk gSA
bu ikS/kkssa essa vUrjdksf'kdh;
vodk'k cM+s gksrs gSaA
mnkgj.k& VsDll] ,scht vkfnA

2-3-2-1 nhfIrdkfyrk (Photoperiodism)

vko`Ùkchth ikS/kksa (Angiospermic plants) esa iq"iu dh fØ;k ds ckn Qyksa ,oa
chtksa dk fuekZ.k gksrk gSA ikS/kksa esa iq"iu dh fØ;k ds fy, fnu dh fuf'pr
yEckbZ dh vko';drk gksrh gSA iq"iu dh fØ;k ds fy, vko';d izdk'k dh
le;kof/k vFkok fnu vkSj jkr dh vkisf{kd le;kof/k tks iq"iu dh fØ;k ds
fy, vko';d gksrh gS] mls nhfIrdky (Photoperiod) dgrs gSaA ikS/kksa dk
nhfIrdky (Photoperiod) ds izfr vuqfØ;k (response) iznf'kZr djuk gh
nhfIrdfyrk (Photoperiodism) dgykrk gSA loZizFke xkuZj vkSj ,ykMZ
(Garner and Allard, 1920) us rEckdw ds ikS/ks dh ,d fdLe eSjhyS.M eSeksFk
(Maryland mammoth) ij v/;;u djus ij ;g ik;k fd iq"iu ds fy, ikS/kksa
dks lHkh vko';drkvksa ds lkFk izdk'k dh mfpr vof/k Hkh nsuk t:jh gksrk gSA
mUgksaus bl vuqfØ;k dks nhfIrdkfyrk (Photoperiodism) dgkA ¼fp= Ø- 2-15½
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fp= Ø- 2-15% izdk’k ,oa vU/kdkj vof/k dk iq"iu ij izHkko

I. nhfIrdky ds vk/kkj ij ikS/kksa dks fofHkUu rhu lewgksa esa foHkkftr
fd;k

1- vYi iznhIrdkyh ikS/ks ;k NksVs fnu okys ikS/ks (Short Day Plants
= SDP)

2- yEcs fnu okys ikS/ks (Long Day Plants = LDP)

3- fnol fujis{k ikS/ks (Day Neutral Plants = DNP)

4- e/;orhZ iznhIrdkyh ikS/ks (Intermediate Day Plants)

5- vYi&nh?kZ iznhIrdkyh ikS/ks (Short day-Long day Plants-
SDLDP)

6- nh?kZ&vYi iznhIrdkyh ikS/ks (Long day-Short day Plants LDSDP)

1- vYi iznhIrdkyh ikS/ks ;k NksVs fnu okys ikS/ks (Short Day
Plants)& bl izdkj ds ikS/kksa dks iq"iu fØ;k ds fy;s vis{kkÑr
nhfIrdky ¼8 ls 10 ?kaVs½ ,oa 14 ls 16 ?k.Vs dh vU/kdkj voLFkk
dh vko';drk gksrh gSA bUgsa vYi iznhfIrdkyhu ikS/ks vFkok
yECkh jkf= okys ikS/ks (Long night plants) Hkh dgrs gSaA
mnkgj.k&rEckdw (Nicotiana tobaccum), dikl (Gossypium
hirsutum)A NksVs fnu okys ikS/ks dks vxj va/kdkj ;k jkf= dh
vof/k essa lQsn ;k yky jax dk izdk'k vYi le; ds fy, fn;k
tkrk gS rks muesa iq"iu ugha ns[kk tkrkA bu ikS/kksa dks tc yky
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jax ds izdk'k esa vukofjr djus ds i'pkr~ nwjLFk yky (Far red)
izdk'k esa vukofjr fd;k tkrk gS rc buesa iq"iu dh fØ;k ns[kh
tkrh gSA bu ikS/kksa dks nh?kZ jkf= okys ikS/ks (Long night plants)
Hkh dgk tkrk gSA

2- nh?kZ iznhIrdkyh ;k yEcs fnu okys ikS/ks (Long day Plants-
LDP)& bl izdkj ds ikS/kksa dks iq"iu fØ;k ds fy, nhfIrdky
12 ?kaVs ls vf/kd ,oa NksVh jkf= ;k va/kdkj dh vko';drk gksrh
gSA bUgsa nh?kZ iznhfIrdkyhu ikS/ks dgk tkrk gSSA mnkgj.k& xsgw¡
(Triticum aestivum)] eVj (Pisum sativum)A bu ikS/kksa dks vYi
jkf= okys ikS/ks (Short night plants) Hkh dgk tkrk gSA

3- fnu mnklhu ;k fnol fujis{k ikS/ks (Day Neutral Plants)&
bl izdkj ds ikS/kksa dks iq"iu ds fy, fo'ks"k nhfIrdky
(Photoperiod) dh vko';drk ugha gksrh gSA ;s ikS/ks fujUrj
izdk'k vFkok vU/kdkj dh n'kk esa Hkh iq"iu dh fØ;k iznf'kZr
djrs gaSA mnkgj.k& lw;Zeq[kh] VekVj vkfnA

4- e/;LFk ;k e/;orhZ iznhIrdkyh ikS/ks (Intermediate
Plants)& bl izdkj ds ikS/kksa dks iq"iu fØ;k ds fy, 12 ls
15 ?kaVs nhfIrdky dh vko';drk iM+rhA bl fu'pr nhfIrdky
ls de ;k T;knk gksus ij buesa iq"iu dh fØ;k ugha gksrhA
mnkgj.k & ,.MªksiksxkWu (Andropogon), fedsfu;k (Michania)
vkfnA

5- vYi&nh?kZ iznhIrdkyh ikS/ks (Short day&Long day Plant-
SDLDP) & dqN ikS/kksa dks iq"iu dh izfØ;k lEiUu djkus gsrq nks
izdkj ds nhfIrdky dh vko';drk gksrh gSA izkjEHk esa vYi
nhfIrdky (Short photo period) vkSj mlds ckn nh?kZ nhfIrdky
(long photoperiod) dh vko';drk gksrh gSA vxj ;g Øe
mYVk gks tk;s ;k bl rjg dk nhfIrdky u izkIr gks rks bu ikS/kksa
esa iq"iu dh fØ;k ugha ns[kh tkrh gSA mnkgj.k& dSUMhVQV
(Iberis amara) vkfnA

6- nh?kZ&vYi fnolh; ikS/ks (Long day-Short day Plants-
LDSDP)& bl izdkj ds ikS/kksa dks igys nh?kZ nhfIrdky (long
photoperiods) rFkk mlds ckn y?kq nhfIrdky (short
photoperiods) dh vko';drk gksrh gSA blds fcuk ;k nhfIrdky
mYVk gksus ij bu ikS/kksa esa iq"iu ugha gksrkA mnkgj.k& jkr dh
jkuh (Cestrum nocturnum), vtwck (Bryophyllum)A

II. nhfIrdkfyd izsj.k (Photoperiodic Induction)& izR;sd ikS/ks dks
iq"iu dh fØ;k lEiUu djus ds fy, fu/kkZfjr nhfIrdky (appropriate
photoperiod) dqN fnuksa ds fy, vukofjr djokuk t:jh gksrk gSA ,sls
ikS/kksa dks dqN le; ds vUrjky ij izfrdwy ifjfLFkfr;ksa esa Hkh izsj.k pØ
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(Inductive cycle) izkIr gksus ij muesa iq"iu gksrk gSA bl izdkj iq"iu
ij izsj.k pØksa (Inductive cycles) ds izHkko dks nhfIrdkfyd izsj.k
(photoperiodic induction) dgrs gSaA mnkgj.k ds rkSj ij tSfUFk;e
LVªkesjh;e (Xanthium stramarium) tks ,d NksVs fnu okyk ikS/kk gksrk
gSA bls iq"iu ds fy, nhfIrdky 15-5 ?kaVs ,oa 8 ?kaVs dh va/kdkj dh
vko';drk iM+rh gSA vxj bls 16 ?kaVs dk nhfIrdky ,oa 8 ?kaVs dk
va/kdkj iznku fd;k tk;s rks ;g iq"iu izfØ;k ugha iznf”kZr djrkA
gkykafd ,d ckj 15-5 ?kaVs nhfIrdky ,oa 8 ?kaVs dk va/kdkj izkIr gks
tkus ij vxj bls 16 ?kaVs nhfIrdky fn;k tk;s rks blesa iq"iu dh
fØ;k ns[kh tkrh gSA ;g nhfIrdkfyd izsj.k (Photoperiodic induction)
ds rgr gksrk gSA

III. nhfIrdkfyd mn~nhiuksa dks xzg.k djuk (Site of Perception for
Photoinduction)& oSKkfudksa ukWV (Knott, 1934)] psyd;gu
(Chailakhyan, 1936) ds vuqlkj ikS/kksa esa nhfIrdkfyd mÌhiuksa
(Photoperiodic stimulus) dks xzg.k djuss (perception) dk dk;Z
ifRr;ksa (leaves) ds }kjk gksrk gSA v/;;u }kjk bUgksaus ns[kk fd vxj
ikS/ks dh lHkh ifÙk;k¡ vyx dj nh tk;sa vkSj mlds i'pkr~ vko';d
izsj.k pØ iznku fd;k tk;s rks bl ikS/ks essa iq"iu ugha ns[kk tkrkA ikS/ks
esa dsoy ,d iÙkh mifLFkr gksus ij vko';d nhfIrdkfyd izsj.k pØ
fn;s tkus ij ikS/ks es iq"iu dh fØ;k ik;h tkrh gSA v/;;u }kjk ;g
ns[kk x;k fd ikS/ks dh ,d iRrh dks lgh izsj.k pØ vkSj ckdh lHkh dks
xyr nhfIrdkfyd izsj.k pØ nsus ij Hkh iq"iu ml ikS/ks esa ns[kk tkrk
gSA

IV. nhfIrdkfyd mn~nhiuksa dk LFkkukarj.k (Transmission of
Stimulus) & v/;;u }kjk ;g Kkr fd;k x;k fd ifRr;ksa esa
nhfIrdkfyd izsj.k pØ (Photo inductive cycle) dh vuqfØ;k
Lo:i ,d jklk;fud inkFkZ dk fuekZ.k gksrk gS ftls psydg;u
(Chailakhyan 1936) us ¶yksfjtu uke fn;k] ¶yks,e ds }kjk
LFkkukarfjr gksdj ikS/ks ds vxz Hkkxksa esa igq¡p tkrk gS rFkk ogk¡ ij iq"i
dfydkvksa (flower buds) ds fuekZ.k dks izsfjr djrk gSA bu
nhfIrdkfyd mn~nhiuksa dk LFkkukarj.k ikS/ks dh ,d 'kk[kk ls nwljh
'kk[kk vFkok xzkf¶Vax }kjk tksM+s x;s ,d ikS/ks ls nwljs ikS/ks rd gkssrk gSA
¼fp= Ø- 2-16½



ikfjfLFkfrd vuqdwyu

fVIi.kh

62
Lo-vf/kxe
ikB~; lkexzh

fp= Ø- 2-16% nhfIrdkfyd mn~nhiuksa dks xzg.k djuk

V. Qk;VksØkse ,oa iq"iu (Phytochrome and Flowering) & fofHkUu
iz;ksxksa ds }kjk oSKkfudksa us ;g fu"d"kZ fudkyk fd NksVs fnu okys ikS/kksa
dks va/kdkj dh voLFkk esa 660 nm okyh yky izdk'k dks dqN le; ds
fy, vukofjr fd;k tkrk gS rks mu ikS/kksa esa iq"iu ugha gks ikrkA ;fn
bl ikS/ks esa rqjUr nwjLFk yky izdk'k (far red light) 730 nm dk izdk'k
Mkyk tkrk gS rks ml ikS/ks esa iq"iu iznf”kZr gksrk gSA cksFkZfod ,oa
muds lg;ksfx;ksa us (Borthwick et al 1952) us bls yky&nwjLFk yky
izdk'k jhoflZcy QksVks&baMD'ku uke fn;kA

iq’iu
u

gksuk

iq’iu
gksuk

iq’iu
u

gksuk

iq’iu
gksuk

NksVs
fnu
okys
ikS/ks

660nm

yEch
jkr

730nm

yEch
jkr

660nm

yEch
jkr

730nm

yEch
jkr

fp= Ø- 2-17% Qk;VksØkse ,oa iq"iu

;g nks inkFkksZa ls feydj cuk gksrk gS&

1- ØkseSVksQksj (Chromatophore) rFkk

2- izksVhu (Protein)

1- ØkseSVksQksj (Chromatophore)& ØkseSVksQksj ,d vpØh; (Non
Cyclic) ,oa [kqyh J̀a[kyk okyk VsVªkik;jkWy (Open chain tetra
pyrrol) gksrk gSA izR;sd Qk;VksØkse esa pkj ik;jk¡y oy; (pyrol
rings) ,d iafDRk es ik;h tkrh gSA rr̀h; ik;jkWy oy; okys
Hkkx es ØkseksQksj Hkkx izksVhu Hkkx ls tqMk jgrk gSA
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2- izksVhu (Protein) Qk;VksØkse& ;g ,d fcfyizksVhu gksrk gS tks
nks :ikssa esa ik;k tkrk&

1. PR& ;g Qk;VksØkse 660 nm rjax nS/;Z okys yky izdk'k dks
vo'kksf"kr djrk gSA ;g uhys&gjs jax (Blue-green) dk gksrk
gSA

2. PFR& ;g Qk;VksØkse 730 nm rjax nS/;Z okys nwjLFk yky
izdk'k dks vo'kksf"kr djrk gSA bldk jax gYdk gjk (light
green) gksrk gSA ;g nksuksa :i vkil esa ifjorZu'khy
(Interconvertible) gksrs gSaA

d

fp= Ø- 2-18% QkbVksØkse o.kZd }kjk yky (660-665nm) lqnwj yky
(730-735nm) izdk’k dk vo’kks"k.k rFkk PR ,oa PFR :iksa esa ifjorZu

PR form 660 nm okys yky izdk'k (red light) dks vo'kksf"kr
djds PFR Form esa ifjofrZr gks tkrk gSA blh izdkj PFR form
730 nm okys nwjLFk yky izdk'k (far red light) dks vo'kksf"kr
djds PR form esa ifjofrZr gks tkrk gSA

VI. nhfIrdkfyrk dk egRo (Importance of Photoperiodism)-

1- bl fof/k ds iz;ksx ls fdlku viuh t:jr ds vuqlkj ,do"khZ
ikS/kksa dks f}o"khZ esa vkSj f}o"khZ ikS/kksa dks ,do"khZ ikS/kksa esa cny
ldrk gSA blls bPNkuqlkj Qy&Qwy izkIr dj ldrk gSA

2- nks vyx ikS/kksa dh tkfr;ksa esa ,d gh le; ijkx.k ,oa fu"kspu dks
djkdj ladj.k djds ubZ mUur fdLeksa dks izkIr fd;k tk ldrk
gSA

3- vkfFkZd egRo okys ikS/kksa ds y{k.kksa esa vPNs ifjorZu yk;s tk
ldrs gSaA mnkgj.k rEckdw esa iq"iu fØ;k dks jksddj mu ikS/kksa
ls cM+h vkdkj dh ifRr;k¡ izkIr dh tk ldrh gaSA

4- ikS/kksa esa cht vadqj.k dks izsfjr djrk gS ,oa lq’kqIrkoLFkk dks u"V
dj nsrk gSA

5- vkyw ds ikS/kksas ij v/;;u djds ;g ns[kk x;k fd nh?kZ nhfIrdky
feyus ij bu ikS/kksa ls mRiUu gq, vkyw ds dUn vfu;fer vkdkj

red light (660-665 nm)

PR PFR


far red light
(730-735 nm)

Darknesss
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ds gksrs gSa] tcfd NksVs ;k de izdk'k vof/k fn;s tkus ij ikS/kksa
ls fpdus ,oa lqMkSy vkyw izkIr gksrs gSaA

fp= Ø- 2-19% (A) iq"iu gkeksZu&¶yksfjtsu

fp= Ø- 2-19% (B) ¶yksjhtu fuekZ.k dh voLFkk,¡

VII. iq"iu gkeksZu&¶yksfjtsu (Flowering Hormone Florigen)&
oSKkfudksa }kjk v/;;uksa ls ;g Kkr gqvk gS fd izdk'k&mn~nhfir
ifRr;ksa (Photoinduced leaves) esa ,d iq"iu mn~nhiu (flowering
stimulus) ;k iq"iu dkjd (flowering factor) curk gS tks ¶yks,e
ds }kjk LFkkukarfjr gksdj vxzLFk izfoHkkth Årdksa (Apical
meristematic tissues) esa igq¡pdj iq"ih; dfydkvksa (flower buds) ds

Translocation of flower
inducing substance
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fuekZ.k dh izfØ;k dks mn~nhIr djrk gSA izdk'k mÌhIr ifRr;ksa esa iq"iu
gkeksZu ¶yksfjtsu (florigen) ik;k tkrk gSSA

ifÙk;ksa esa dkcZu MkbvkWDlkbM rFkk izdk'k dh mifLFkfr esa A uked
inkFkZ curk gSA tks va/ksjs esa B inkFkZ esa cny tkrk gSA B inkFkZ C esa
cny tkrk gSA ftlls ¶yksjhtu gkeksZu dk fuekZ.k gksrk gSA vuqdwy
nhfIrdky u feyus ij A inkFkZ X esa cny tkrk gS] tks ikS/ks esa dkf;d
of̀) djrk gSA ¼fp= Ø- 2-19 A ,oa B½

viuh izxrh tk¡fp, (Check Your Progress)

6- nhfIrdkfyrk dh [kkst fdlus dh Fkh\

¼v½ ykblsUdks us ¼c½ xkuZj ,oa ,ykMZ us

¼l½ esYplZ us ¼n½ ,ykMZ us

7- iq’iu ds fy, mÙkjnk;h gkWeksZu gSa &

¼v½ ftcjsfyu ¼c½ ¶yksfjtsu

¼l½ ousZfyu ¼n½ vkWfDltu

8- Qk;VksØkse dk lfØ; dkf;Zdh; :Ik gS &

¼v½ P680 ¼c½ P600

¼l½ P730 ¼n½ P700

9- Nk;knkj {ks= esa mxus okys ikni dgykrs gSa &

¼v½ e:n~fHkn ¼c½ tyksn~fHkn

¼l½ vkriksn~fHkn ¼n½ Nk;kiksn~fHkn

10- clUrhdj.k fØ;k esa &

¼v½ vf/kd rki es mipkj fd;k tkrk gS

¼c½ de rki esa mipkj fd;k tkrk gS

¼l½ vf/kd izdk”k fn;k tkrk gS

¼n½ de izdk”k fn;k tkrk gSa

2-4 ikni vuqØe.k (Plant Succession)

izR;sd tSfod leqnk; (Biotic community) esa LFkku (space) ,oa le; (time)
ds vuqlkj ifjorZu gksrs jgrs gSaA ;g ifjorZu rc rd tkjh jgrs gSa] tc rd
og ,d fLFkj pje ouLifr (Stable climate vegetation) ugha cu tkrkA
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DyhesUVl (Clements, 1916) ds vuqlkj vuqØe.k
(succeesion) ,d ,slh izkÑfrd fØ;k gS ftlds }kjk dksbZ {ks= Øfed :i ls
fofHkUu lewgkssa ;k tSfod leqnk;ksa (Biotic communicaties) ds }kjk ifjiw.kZ gks
tkrk gSA

vksMe (Odum, 1971) us vuqØe.k dks rhu iSjkehVlZ (parameters)
ekin.Mksa ds varxZr ifjHkkf"kr fd;k&

1- vuqØe.k leqnk; fodkl dh Øfed izfØ;k (successive process) gSA
le; ds vuqlkj blesa mifLFkr iztkfr;ksa dh lajpuk ,oa leqnkf;d
izfØ;kvksa (community processes) esa ifjorZu gksrs jgrs gSaA ;g fnf'kd
(directional) gksrh gS] vr% bldh Hkfo";ok.kh dh tk ldrh gSA

2- bldk fodkl leqnk; ds }kjk HkkSfrd i;kZoj.k eas fd;s tkus okys
ifjorZuksa ds dkj.k gksrk gSA bl izdkj vuqØe.k leqnk; }kjk fu;af=r
(community controlled) gksrk gS] pkgs vuqØe.k ds Øe (pattern)
ifjorZuksa dh nj (rate of changes) vkfn dk fu/kkZj.k HkkSfrd
i;kZoj.k }kjk gh fd;k tk jgk gksA

3- blds }kjk LFkk;h leqnk; (Stabilized community) pje fcUnq dks izkIr
dj ysrk gSA ftlesa izfr bdkbZ miyC/k ÅtkZ izokg (Per unit of
available energy flow) ds }kjk mPpre tSoHkkj (Maximum
biomass) ,oa thoksa ds e/; gksus okyh lgthoh fØ;kvksa (Symbiotic
function) ij fu;a=.k j[kk tkrk gSA

2-4-1 ikni vuqØe.k ds izdkj (Types of Plant Succession)

¼v½ mRifÙk ,oa fodkl (Origin & Development) ds vk/kkj ij vuqØe.k
dks nks izdkj esa foHkkftr fd;k x;k gSA

1- izkFkfed vuqØe.k (Primary Succession)& tc vuqØe.k ;k
tSfod leqnk; (Biotic community) dk fodkl ,sls [kkyh iM+s
{ks= esa gksrk gS] tgk¡ igys tSfod leqnk; ugha Fkk rks bls
izkFkfed vuqØe.k dgrs gSaA mnkgj.k & iFkjhyh pV~Vkuksa rFkk
jsrhyh HkwfeA

2- f}rh;d vuqØe.k (Secondary Succession)& tc
vuqØe.k ,sls LFkku ij gksrk gS tgk¡ igys ls mifLFkr tSfod
leqnk; dqN dkj.ko'k u"V gks tkrk gSa rc bls f}rh;d
vuqØe.k dgrs gSaA mnkgj.k vkx yx tkus ds ckn iqu% ml
txg dk fodkl gksukA

¼c½ LFky (Places) ds vk/kkj ij vuqØe.k dks nks izdkj esa foHkkftr fd;k
gS &

1- tyØed (Hydrosere)& bl izdkj dk vuqØe.k tyk'k;ksa esa
ik;k tkrk gS] mnkgj.k& >hy] rkykcA
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2- e#Øed (Xerosere)& bl izdkj dk vuqØe.k 'kq"d {ks=ksa tgk¡
ty dh deh ik;h tkrh gS] ogk¡ ns[kus dks feyrs gSaA
mnkgj.k& uXu pV~Vkuksa] ènk vkfnA

;g nks izdkj dk gksrk gS&

(i) fyFkksfl;j (Lithosere) uXu pV~Vkuksa ls izkjEHk gksrk gS]

(ii) lSeksfl;j (Psammosere) jsrhys {ks= ls izkjEHk gksrk gSA

¼l½ okrkoj.k (Environment) ds lkFk lEcU/kksa ds vk/kkj ij Hkh vuqØe.k
foHkkftr fd;s x;s gSaA

1- Lotfur ;k vkWVkstsfud vuqØe.k (Autogenic Succession)&
bl izdkj ds vuqØe.k esa igys ls mifLFkr ikni leqnk;
i;kZoj.k esa ifjorZu ykrs gSaA ftlds dkj.k og leqnk; ,d u;s
leqnk; ds }kjk izfrLFkkfir gks tkrk gSA

2- ijtfur ;k ,ykstsfud vuqØe.k (Allogenic Sucession)&
bl izdkj ds vuqØe.k esa cká n'kkvksa ;k ifjfLFkfr;ksa ds dkj.k
igys ls mifLFkr leqnk; dks u;s leqnk; }kjk izfrLFkkfir fd;k
tkrk gSA

¼n½ iks"k.k (Nutrition) ds vk/kkj ij vuqØe.k dks nks izdkj esa j[kk x;k
gSA

1- Lo;aiks"kh vuqØe.k (Autotrophic Succession)& ftu LFkkukssa
ij vdkcZfud inkFkZ (Inorganic substances) vf/kd ek=k esa ik;s
tkrs gSa] ogk¡ bl izdkj dk vuqØe.k ns[kk tkrk gSA bu LFkkuksa
ij gjs ikS/ks vf/kd jgrs gSaA

2- fo"keiks"kh vuqØe.k (Heterotrophic Succession)& bu LFkkuksa
ij dkcZfud inkFkZ vf/kd ek=k esa ik;s tkrs gSaA ;gk¡ thok.kq]
dod vkfn Hkh la[;k esa vf/kd ik;s tkrs gSaA

2-4-2 vuqØe.k ds dkj.k (Causes of Succession)

vuqØe.k fuEufyf[kr dkjdksa ds dkj.k izkjEHk gksrs gaSA

1- Hkw&vkÑfrd izfØ;k,¡ (Physiographic Causes)& bu dkjdksa
ds }kjk izkFkfed vuqØe.k mRiUu gksrk gS] ty ds }kjk ènk
vijnu] ok;q vkfnA

2- tyok;oh; izfØ;k,¡ (Climatic Causes)& ok;q] fgeikr] lw[kk
vkfn ds }kjk igys ls mifLFkfr ikni leqnk; u"V gks tkrk gS
vkSj u;k mldh txg ys ysrk gSA bu dkjdksa ds dkj.k f}rh;d
uXu {ks= (secondary naked areas) dh mRifRr gksrh gSA

3- tSfod dkjd (Biotic Factors)& euq"; vius LokFkZiwfrZ gsrq
izkÑfrd ouLifr;ksa dks u"V dj nsrk gSA blh rjg ls tUrq]
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thok.kq] vkfn ds }kjk Hkh igys ls mifLFkr ikni leqnk; u"V gks
tkrk gS vkSj f}rh;d vuqØe.k dk fuekZ.k djrk gSA

2-4-3 vuqØe.k ds fofHkUu pj.k (Various Stages of Succession)

vuqØe.k dh fØ;k fuEufyf[kr pj.kksa esa gksrh gS&

1- uXuhdj.k (Nudation)& bl LFkku ij igys ls dksbZ ikni
leqnk; ugha gksrk blfy, bls uXu {ks= dgk tkrk gSA
mnkgj.k&cQZ fxjus] vk¡/kh&rwQku] vkx yxus vkfn ds dkj.k ;g
ifjfLFkfr;k¡ mRiUu gksrh gSA

2- vkØe.k (Invasion)& blds rgr {ks= esa ubZ tkfr;ksa dk
vkxeu gksrk gSA ;g fofHkUu voLFkkvksa esa gksrk gSA

3- izokl (Migration)& cht] chtk.kq vkfn tc ,d LFkku ls nwljs
LFkku esa igq¡p dj vadqfjr gks tkrs gSA

4- vkLFkkiu (Ecesis)& u;s ikS/ks LFkkfir gksrs gSaA bl fØ;k esa
vadqj.k] of̀) rFkk iztuu vkfn gksrk gSA

5- lewgu (Aggregation)& ikS/ks iztuu djds la[;k c<+k dj lewg
esa vius vki dks LFkkfir djrs gSaA bl izfØ;k ds dkj.k ml
LFkku ij 'kkdh; ikS/ks] ?kkl vkfn ds >q.M fn[kkbZ nsrs gSaA

6- izfrLi/kkZ (Competition)& ikS/kksa dh la[;k esa of̀) gksus ds
dkj.k muds chp ,d lh vko';drkvksa ds dkj.k izfrLi/kkZ izkjaHk
gks tkrh gSA ;g izfrLi/kkZ nks iztkfr;ksa ds chp tc gksrk gS rks
bls baVjLisflfQd (Interspecific) ;k ,d gh tkfr ds nks ikS/kksa
ds chp Hkh gksrk gS] rc bls baVªkLisflfQd (Intraspecific) dgrs
gSaA

7- vfHkfØ;k (Reaction)& ikni tkfr;ksa ds jgus ij vkokl esa
ifjorZu vkus yxrk gSA ikS/kksa ds }kjk oT;Z inkFkksZ a (Wastes) ,oa
ikS/kksa ds Lo;a u"V gks tkus ij ml LFkku esas g~;wel c<+ tkrk gSA
vr% bu inkFkksZa ds dkj.k og vkokl LFky ikS/kksa dh of̀) ds
vuqdwfyr gksrk tkrk gSA vkokl ifjofrZr gks tkus ij u, tkfr
ds mxus okys ikS/kksa dks vuqdwy ifjfLFkfr;k¡ izkIr gksrh gSaA

8- LFkk;hdj.k (Stabilization)& u;s ikS/ks vkokl esa iqu% ifjorZu
dh izfØ;k dks 'kq: djrs gSA ;g izfØ;k rc rd pyrh jgrh gS]
tc rd fd ml LFkku ij pje ouLifr (Climax vegetation)
dk fodkl ugha gks ikrkA ;g LFkk;h gksrk gS vkSj blds ckn dksbZ
u;h iztkfr ugha mxrhA
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2-5 ikni vuqØe.k ds mnkgj.k
(Examples of Plant Succession)

2-5-1 tyØed@gkbMªksfl;j (Hydrosere)

tyk'k;ksa esa izkjEHk gksus okys vuqØe.k dks tyØed (Hydrosere) dgrs gSaA
mnkgj.k& rkykc] >hy vkfnA ¼fp= Ø- 2-20½

buesa fuEufyf[kr voLFkk,¡ ns[kh tkrh gS&

1- ikni Iyod ;k QkbVksIyaSDVkWu voLFkk (Phytoplankton
Stage)& ;g tho rkykc ds e/; Hkkx esa mifLFkr gksrs gSA og
tyØed dh izFke voLFkk gksrs gSa] mnkgj.k& uhy&gfjr 'kSoky
(Blue-gree algae), gjs 'kSoky (Green algae)] Mk;,VEl
(Diatoms)A bUgsa tqIySDaVkWUl (Zooplanktons) vius Hkkstu
ds :i esa xzg.k djrs gSaA ikni Iyod dh èR;q gks tkus ij ;g
dkcZfud inkFkZ ds :Ik esa feV~Vh rFkk flYV ds lkFk rkykc dh
rygVh ij tek gks tkrs gSaA

fp= Ø- 2-20% tyØed dh Øfed voLFkk,¡

2- fueXu voLFkk (Submerged Stage)& rkykc dh rygVh ij
tek dkcZfud inkFkZ rFkk feV~Vh esa ikS/ks vklkuh ls Åx tkrs gSaA
tM+;qDr fueXu (rooted submerged) ikS/ks] tSls & gkbfMªyk
(Hydrilla)] oSfylusfj;k (Valisnaria) vkfnA

3- Iykou voLFkk (Floating Stage)& ikS/kksa dh èR;q ds ckn og
rgyVh ij tek gksrs tkrs gSa] ftlds dkj.k ikuh dk Lrj de

Phytoplankton
Stage (pioneer

community)

Rooted
submerged

stage Rooted
floating
stage

Gradual silting in



ikfjfLFkfrd vuqdwyu

fVIi.kh

70
Lo-vf/kxe
ikB~; lkexzh

gksrk tkrk gS ftlds QyLo:i Iykou voLFkk okys ikS/ks of̀)
djrs gSaA tSls & uhyEcks (Nelumbo), tM+;qDr Iykoh ikS/ks]
LorU= Iykfor ikS/ks (Free floating plants)] tSls ,stksyk
(Azolla)] lkfYofu;k (Salvinia) vkfnA

bu ikS/kksa ds of̀) ds dkj.k fueXu ikS/kksa dks leqfpr izdk'k ugha
fey ikrk vkSj os lekIr gksus yxrs gSaA of̀) djus okys ikS/kksa dh
Hkh èR;q gksus ij ;g tyk'k; dh rygVh esa tek gks tkrs gSa vkSj
mldh xgjkbZ de gks tkrh gaSA

4- jhM LosEi voLFkk (Reed Swamp Stage)& tyk'k; dh xgjkbZ
esa deh gksus ds dkj.k ,sls ikS/ks of̀) djrs gSA buds
izdk'k&la'ys"kh Hkkx ikuh dh lrg ls Åij gok esa jgrs gSaA ;g
ikS/ks ty dks ok"iksRltZu }kjk gok esa mM+k nsrs gSa vkSj QyLo:i
tyk'k; esa ikuh dh deh gksrh gSA bl voLFkk esa ,sfEQfc;l ikS/ks
of̀) djrs gSA

5- lst feMks voLFkk (Sedge Meadow Stage)& tyk'k; esa cgqr
gh de ikuh jgus ds dkj.k tkyhuqek osthVs'ku (Mat like
vegetation) okys ikS/ks tSls dh lk;isjslh (Cyperaceae), xzSfeuh
(Gramineae) vkfn of̀) djrs gSA ok"ihdj.k ds dkj.k Hkwfe Hkh
fn[kkbZ nsus yxrh gS vkSj ogk¡ ij LFkyh; ikS/ks of̀) djus yxrs
gSaA

6- oqMyS.M voLFkk (Woodland Stage)& 'kq"d Hkwfe dk fuekZ.k
gksus ij >kfM+;ksa dh of̀) gksus yxrh gS vkSj fQj NksVs o{̀k tSls
fd ikWiqyl (Populus)] vyel (Almus) vkfnA

7- pje ou voLFkk (Climax Forest Stage)& bl voLFkk esa cM+s
o{̀k iqjkus gksus yxrs gSa vkSj tyk'k; ds LFkku ij ouksa dk fuekZ.k
gks tkrk gSA mnkgj.k& ,slj (Acer)] Dosjdl (Quercus) vkfnA
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2-5-2 e#Øed ¼thjksfl;j½ (Xerosere)

fp= Ø- 2-21% e:Øed dh Øfed voLFkk,¡

ty dh deh okys {ks=ksa eas e#Øed ns[ks tkrs gSaA blesa fofHkUu
voLFkk,¡ ik;h tkrh gSaA ¼fp= Ø- 2-21½

1- iiZVh; ykbdsUl (Crustose Lichen Stage)& og LFkku tgk¡ ij
rkieku vf/kd gksrk gS vkSj bl txg ueh rFkk dkcZfud inkFkZ ugha
ik;s tkrs] ogk¡ ij iiZiVhe; ykbdsUl fodflr gksrs gSaA ;g mPp 'kq"d
{ks=ksa esa vklkuh ls of̀) djrs gSa vkSj ok;q ls ueh rFkk [kfut inkFkZ
vo'kksf"kr djds viuh of̀) ,oa iztuu djrs gSaA o"kkZ _rq esa ty
vo'kksf"kr djds ;g pV~Vkuksa ij rhozrk ls QSyrs gSaA buds }kjk vEy
lzkfor gksrs gSa tks pV~Vkuksa dk fo?kVu djrs gSaA mnkg.k&jkbtksdkiksZu
(Rhizocarpon)] fgesVksek (Hematomma)A

2- if.kZy ykbdsUl voLFkk (Foliose lichens Stage)& iiZVhe;
ykbdsUl ds }kjk mRiUu inkFkZ rFkk muds gksus ij cuus okys èr
ykbdsUl ds dkcZfud inkFkZ mPp izdkj ds ykbdsUl dh of̀) ds fy,
vuqdwy ifjfLFkfr;ksa dks mRiUu djrs gSaA mnkgj.k&ikjesfy;k
(Parmelia)] MesZVksdkiksZu (Dermatocarpon) vkfnA budk FkSyl cM+h
ifRr ds vkdkj dk gksrk gS rFkk ;g vf/kd ek=k esa ty vo'kksf"kr
djrs gSaA

3- ekWl voLFkk (Moss Stage) & pV~Vku ij ènk ds lap; ds dkj.k
'kq"dksfn~Hkn ek¡l (Xerophytic moss) ds fodkl ds fy, mi;qDr
ifjfLFkfr;k¡ fufeZr gksrh gSA

mnkgj.k& ikWfyVªkbde (Polytrichum)] VkWjVqyk (Tortula)A

SHRUB STAGE
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4- 'kkdh; voLFkk (Herbaceous Stage)& ykbdsUl vkfn dh èR;q ,oa
vi?kVu ds ifj.kkeLo:i pV~Vku ij ènk dh ,d eksVh pknj dk
fuekZ.k gksrk gSA ftlls fd blesa ikuh /kkj.k djus dh {kerk vf/kd
gksrh gS vkSj fQj ml ueh okys LFkku ij 'kkdh; ikS/ks of̀) djus yxrs
gSA

5- >kM+h voLFkk (Shrub Stage)& 'kkdh; ikS/kksa ds dkj.k ek¡l vkfn dks
lw;Z dh jks'kuh ugha fey ikrh ftlls budh èR;q gks tkrh gSA ènk ds
Lrj esa Hkh of̀) gksrh gS ftlls ifjfLFkfr;k¡ >kM+huqek ikS/kksa ds fodkl ds
fy, mi;qDr gks tkrh gS] mnkgj.k& Úgkl (Rhus)] Qk;VksdkiZl
(Phytocarpus) vkfnA

6- ou pje voLFkk (Forest Climax Stage)& bl ifjfLFkfr esa cM+s o{̀k
of̀) djus yxrs gSaA mnkgj.k& vksd (Oak), dksfuQlZ (Conifers)
vkfnA blls Hkwfe esa ueh vkSj ok;q dh vknzZrk esa of̀) gksrh gSA o{̀kksa dh
la[;k esa of̀) gksus ij dksbZ nwljh ikni iztkfr bUgsa foLFkkfir ugha dj
ikrh] blfy, bls pje voLFkk dgrs gSaA

viuh izxrh tk¡fp, (Check Your Progress)

11- pje voLFkk (climax stage) ikbZ tkrh gS&

¼v½ vuqØe.k ds izkjEHk esa ¼c½ vuqØe.k ds e/; esa

¼l½ vuqØe.k ds vUr esa ¼n½ buesa ls fdlh esa ugha

12- e:Øed esa (xerosere) ikbZ tkrh gS&

¼v½ Qksfy;kst ykbdsu voLFkk ¼c½ ¶yksfVax voLFkk

¼l½ jhM LoSEi voLFkk ¼n½ ;s lHkh

13- nks fofHkUUk leqnk;ksa ds chp okuLifrd lewg dks D;k dgrs gSa\

¼v½ bdksVkbi ¼c½ bdksVksu

¼l½ bdSM ¼n½ bdksM

14- jsrhys LFkku ls vkjEHk gksus okyk vuqØe.k dgykrk gS&

¼v½ e:Øed ¼c½ tyØed

¼l½ lSeksfl;j ¼n½ fyFkksfl;j

15- tyk”kk; esa rV dk fuekZ.k fdl voLFkk easa gksrk gS&

¼v½ fueXu voLFkk ¼c½ jhM LoSEi voLFkk

¼l½ IySadVkWau voLFkk ¼n½ Iykfor voLFkk
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2-6 viuh izxfr tk¡fp, iz’uksa ds mÙkj (Answer to
Check Your Progress)

1- ¼v½ 7- ¼c½ 13- ¼c½
2- ¼n½ 8- ¼l½ 14- ¼l½
3- ¼c½ 9- ¼n½ 15- ¼l½
4- ¼v½ 10- ¼c½
5- ¼l½ 11- ¼l½
6- ¼c½ 12- ¼v½

2-7 Lkkjka’k (Summary)

tho ,oa ikS/ks vuqdwfyr okrkoj.k esa vf/kd fodkl iznf”kZr djrs gaSA u;s
okrkoj.k esa lkeatL; LFkkfir djus ds fy, ;g vkdkfjdh;] “kkjhfjdh; ,oa
dkf;Zdh; ifjorZu ,oa vuqfØ;k,¡ djrs gaSA ikS/kksa esa vuqdwyu] fodkl fØ;k
dk ,d egRoiw.kZ ifj.kke gksrk gSaA Ik;kZoj.kh; rkieku ,oa izdk”k ds izfr ikni
vuqdwyu dh tkudkjh ds }kjk [ksrh] okfudh vkfn eas ;g Kku mi;ksxh gksrk
gSaA bl bdkbZ esa ikni vuqØe.k dh tkudkjh Hkh izkIr gksrh gS ftlds }kjk
fdlh ouLifr dk thou&o`Ÿk tkuk tk ldrk gSA fdlh Hkh vuqØe.k esa
ouLifr;ksa dh loZizFke mRifŸk gksrh gS] fQj fodkl gksrk gS] laiw.kZ {ks= fofHkUu
izdkj ds ikni leqnk;ksa ds }kjk ifjiw.kZ gks tkrkA dbZ ifjorZuksa ds ckn bl
{ks= es ,d LFkk;h pje ouLifr dh LFkkiuk gks tkrh gSA

2-8 eq[; 'kCnkoyh (Key Terminology)

 tyksn~fHkn ikS/ks& og ikS/ks tks iw.kZ:Ik ls vFkok vkaf”kd :Ik esa ty esa
Mqcs gq, mxrs gSA

 Ek:n~fHkn ikS/ks& og ikS/ks tks “kq’d vkoklh; {ks= tgk¡ ty dh deh
gksrh gS ogk¡ mxrs gSA

 Yko.kksn~fHkn ikS/ks& yo.kksa dh vf/kd lkUnzrk okyh ènk es mxus okys
ikS/ksA

 Rkkidkfyrk& ikS/kksa dk rkieku esa gksus okys fofHkUUk mrkj&p<koksa ds
izfr vuqfØ;k iznf”kZr djukA

 QksVksfQyl ;k gsfy;ksQkbV~l ikS/ks& og ikS/ks ftUgsa of̀) gsrq rhoz
izdk”k dh vko”;drk gksrh gSA

 Lk;ksQkbV~l ;k LdksVksfQYl ikS/ks& og ikS/ks ftUgsa of̀) gsrq vYi
izdk”k dh vko”;drk gksrh gSA
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 ikfjfLFkfrd vuqØe.k& fdlh fof”k’V {ks= es thfo; leqnk; dh
LFkkiuk rFkk fodkl gksrk gSA

 blsfll& fdlh catj Hkwfe ;k uXu {ks= es izkjafHkd ikS/kksa ds LFkkfir
gksus dh izfØ;k dks dgrs gSaA

 tyØed& og vuqØed tks tydk;ksa ls izkjEHk gksrk gSA

 e:Øed& og vuqØed tks “kq’d {ks=ksa esa izkjEHk gksrk gSA

 fyFkksfl;j& og vuqØed tks uXu LFkyksa ;k pV~Vkuksa ls izkjEHk gksrk
gSA

 lSeksfl;j& og vuqØed tks jsfrys LFky ij izkjEHk gksrk gSA

2-9 Lo-ewY;kadu iz’u ,oa vH;kl (Self Assessment
Questions and Exercises)

Yk?kq mÙkjh; iz'u (Short Answer Type Questions)

1- tyksn~fHkn ikS/ks gkbfMªyk ds rus dh vuqizLFk dkV dk ukekafdr fp=
cukb,A

2- ,d e:n~fHkn f}chti=h ikS/ks dh iŸkh ds Å/okZ/kj vuqizLFk dkV dk
dksf”kdh; ukekafdr fp= cukb,A

3- Ek:n~fHkn ikS/kksa ds “kjhj jpukRed y{k.k ij fVIi.kh fyf[k,A

4- Tkyh; ikS/kksa ds vkdkfjdh; ,oa vkUrfjd vuqdwyu ij fVIi.kh fyf[k,A

5- Tkyksn~fHkn ikS/kksa ij fVIi.kh fyf[k,A

6- tyksn~fHkn esa ikfjfLFkfrd vuqdwyu ij fVIi.kh fyf[k,A

7- e:n~fHkn esa ikfjfLFkfrd vuqdwyu ij fVIi.kh fyf[k,A

8- gkbfMªyk ikS/ks ds rus ds vkUrfjd vuqdwyu ij fVIi.kh fyf[k,A

9- dusj dh iŸkh dh [kM+h dkV dh vkUrfjd jpuk dk fp= cukb,A

10- tyksn~fHkn rFkk e:n~fHkn ds y{k.k ij fVIi.kh fyf[k,A

11- gSyksQkbV~l ij fVIi.kh fyf[k,A

12- vuqØe.k ds izdkjksa dk laf{kIr o.kZu dhft,A

13- ikfjfLFkfrd vuqØe.k ij fVIi.kh fyf[k,A

14- e:Øed dk o.kZu dhft,A

15- gkbMªkslh;j ¼tyØed½ ij fVIi.kh fyf[k,A

16- thjkslh;j (Xerosere) ij fVIi.kh fyf[k, o fp= cukb,A

17- olUrhdj.k ij fVIi.kh fyf[k,A

18- FkeksZsihfj;ksfMflVh ij fVIi.kh fyf[k,A



ikfjfLFkfrd vuqdwyu

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh 75

19- vkriksn~fHkn ,oa Nk;kiksn~fHkn ikS/kksa eas vUrj fyf[k,A

20- rkieku dkjd ij fVIi.kh fyf[k,A

21- izdk”k dkjd ij fVIi.kh fyf[k,A

nh?kZ mÙkjh; iz'u (Long Answer Type Questions)

1- ikni vuqØe.k D;k gS\ ,d >hy esa ikni vuqØe.k dSls gksrk gS\
mfpr mnkgj.k ,oa fp=ksa dh lgk;rk ls fofHkUu voLFkkvksa dk o.kZu
dhft,A

2- uXu pêkuksa ij gksus okys ikni vuqØe.k dh izfØ;k dk lfp= o.kZu
dhft,A

3- gkbMªkslh;j ¼tyØed½ dh fofHkUu voLFkkvksa dk o.kZu dhft,A

4- ikfjfLFkfrd vuqØe.k ls vki D;k le>rs gSa\ vuqØe.k ds dkjd ,oa
fØ;kfof/k dk o.kZu dhft,A

5- ikni vuqØe.k D;k gS\ blds izdkj] y{k.kksa vkSj dkj.kkas dk o.kZu
dhft,A

6- e:Øed dh fofHkUu voLFkkvksa dk o.kZu dhft,A

7- ty ds vk/kkj ij ikS/kksa dk oxhZdj.k fdl izdkj fd;k x;k gS\
mnkgj.k lfgr le>kb,A

8- tyksn~fHkn D;k gS\ tyksn~fHkn iks/kksa esa dkSu&ls vkdkfjdh ,oa “kkjhfjdh
vuqdwyu ik, tkrs gS\

9- ukxQuh o dsL;wjkbuk e:LFkyh ikS/ks gSaA Li’V dhft,A

10- vius {ks= esa tyeXu ,oa Iykoh ikS/kksa ds uke fyf[k, rFkk muds
vuqdwyu ds fy, vkdkfjdh; lajpuk dk o.kZu dhft,A

11- tyh; ikS/kksa esa ikbZ tkus okyh fo”ks’krkvksa dk o.kZu dhft,A

12- vuqdwyu ls vki D;k le>rs gSa\ tyh; ,o e:LFkyh; ikS/kksa dh
vkUrfjd lajpuk ,oa muds ifjfLFkfrd vuqdwyuksa dk o.kZu dhft,A

13- e:n~fHkn ikS/kksa esa ikfjfLFkfrd vuqdwyu dk o.kZu dhft,A

14- e:n~fHkn fdls dgrs gSa\ buesa ik, tkus okys vkdkfjdh ,oa “kkjhfjdh
vuqdwyuksa dk o.kZu dhft,A

15- e:n~fHkn ikniksa dh vkd`fr] “kkjhfjd lajpuk ,oa dkf;Zdh ds izHkko dks
la{ksi esa le>kb,A

16- tyksn~fHkn ,oa e:n~fHkn ikS/kksa dh vkUrfjd lajpuk o muds ikfjfLFkfrd
vuqdwyu dk o.kZu dhft,A

17- tyksn~fHkn esa ik, tkus okys vkdkfjdh] “kkjhfjdh ,oa ikfjfLFkfrd
vuqdwyuksa dk foLr̀r o.kZu dhft,A mfpr ukekafdr fp= Hkh cukb,A
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18- e:n~fHkn dh ckã vkSj vkUrfjd vkdkfjdh dk o.kZu fp=ksa }kjk ,oa
mnkgj.k }kjk dhft,A

19- rkieku dk ouLifr ij D;k izHkko iM+rk gS\ rkieku ds vk/kkj ij
ouLifr dks fdrus izdkjksa esa foHkkftr fd;k x;k gS\ foLrkj ls
le>kb,A

20- izdk”k dk ouLifr ij D;k izHkko iM+rk gS\ foLrkj ls le>kb,A

21- nhfIrdkfyrk fdls dgrs gS\ bldh fØ;kfof/k ,oa vk/kkj ij ikS/kksa dk
oxhZdj.k le>kb;sA

22- olUrhdj.k ij fucU/k fyf[k,A

2-10 lgk;d ikB~î lkexzh (Suggested Readings)

1- dkWyst ckWVuh Vol II & ,l- lqUnjk jktu

2- bdksykWth & ,e- ih- vjksjk

3- dkWUlsIV vkWQ bdksykWth & th- ts- dkjeksUMh

4- VsLVcqd QkWj IykUV bdksykWth & vkj- ,l- “kqDyk ,oa ih- ,l- pUnsy
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bdkbZ 3 tSofofo/krk ,oa tula[;k
ikfjfLFkfrdh (Biodiversity and
Population Ecology)

Lakjpuk (Structure)
3-0 ifjp;
3-1 mÌs”;
3-2 lef"V ds izdkj

3-2-1 lef"V ds y{k.k
3-3 lef"V ?kuRo
3-4 tUe nj
3-5 èR;q nj

3-5-1 vk;q ;k o;l forj.k
3-5-2 vk;q ;k o;l Lrwi
3-5-3 lef"V izdh.kZu ;k ifj{ksi.k
3-5-4 lef"V òf) Lo:i ,oa /kkj.kk {kerk

3-6 bdsM~l ;k ikfjt
3-7 ikfjfLFkfrd izk:i ;k ikfjizk:Ik ;k bdksVkbi

3-7-1 ifjizk:iksa ds izdkj

3-8 lkeqnkf;d ikfjfLFkfrdh
3-8-1 leqnk; ds vfHky{k.k
3-8-2 leqnk; dk vkdkj ,oa lajpuk
3-8-3 leqnk; dh lajpuk ds v/;;u esa mi;ksxh y{k.k
3-8-4 fo'ys"k.kkRed y{k.k
3-8-5 la'ys"k.kkRed y{k.k
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3-18 eq[; 'kCnkoyh
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3-20 lgk;d ikB~î lkexzh

3-0 ifjp; (Introduction)

iF̀oh ij lHkh tho ,d lef"V (Population) leqnk; ,oa ikfjfLFkfrd rU=
ds :i esa fodflr gksrs gSaA ;g ,d nwljs ds lkFk of̀) djrs gSaA vkSj vkil esa
laxfBr ;k ,df=r gksdj ,d lef"V cukrs gaSA dbZ lef"V;ksa ls feydj ,d
leqnk; curk gSA ySfVu Hkk"kk ds 'kCn ikiqyl (Populus) ftldk vFkZ gksrk gS
& yksx] blls ikWiqys'ku (Population) 'kCn cuk gSA

tSfod ,oa vtSfod ?kVdksa ls feydj i;kZoj.k dk fuekZ.k gksrk gSA
tSfod ?kVd i;kZoj.k dk ,d egRoiw.kZ Hkkx gksrk gSA ftlds varxZr ikS/ks]
lw{etho ,oa tUrq vkrs gSaA fdlh fu/kkZfjr {ks= vFkok vkokl esa fuokl dj jgs
tho la[;kvksa dks tSfod leqnk; (Biotic community) dgrs gSaA

iF̀oh ij vusd tkfr;ksa ds tUrq o ikni feyrs gSaA izÑfr ,oa izkÑfrd
lalk/kuksa ds laj{k.k ds varZjk"Vªh; la?k dh ,d fjiksVZ ds vuqlkj] iF̀oh ij dbZ
fefy;u ikni ,oa tUrqvksa dh tkfr;k¡ mifLFkr gSaA iF̀oh ds fofHkUu Hkkxksa esa]
fdlh fo'ks"k LFkku ij fofHkUu izdkj dh tkfr;ksa dk ik;k tkuk tSo&fofo/krk
dgykrk gSA thou :iksa dh fofHkUu tkfr;k¡ ftUgsa ge vius vkl&ikl ns[krs
gSa] tSo&fofo/krk dks iznf'kZr djrh gSaA

taxyksa esa taxyh i'kqvksa ,oa if{k;ksa dk ik;k tkuk ekuo ds fy, cgqr
fgrdj gSA ;s tkuoj vf/kdrj ek¡lkgkjh gksrs gSa] tSls & 'ksj] phrk] HksfM+;k]
jhN vkfn dks [kkrs gSaA ;fn ouksa esa bu ek¡lkgkjh tkuojksa dks lekIr dj fn;k
tk;sxk rks 'kkdkgkjh tkuojksa dh rFkk fofHkUu izdkj ds dhVksa rFkk vU; izdkj
ds gkfudkjd tUrqvksa dh tula[;k cgqr vf/kd c<+ tk;sxh ftlls euq"; dks
cgqr vf/kd gkfu mBkuh iM+sxhA

3-1 mÌs’; (Objectives)

lef"V ikfjfLFkfrdh ,d tkfr ds thoksa dk v/;;u gksrk gS] ftlesa thoksa ds
e/; gksus okyh ijLij fuHkZjrk (dependency) ,oa ,d=hdj.k (aggregation) dh
fØ;kvksa rFkk bu fØ;kvksa dks fu;af=r djus okys lHkh dkjdksa dk v/;;u fd;k
tkrk gSA

bl v/;k; esa ge tSfod leqnk; ds ckjs esa ,oa blds y{k.k] fodkl]
Lo:i] mlds fo'ys"k.k dh tkudkjh izkIr djsaxsA

fØVsf'k;l ;qx esa vko`Ùkchth iq"ih; ikS/kksa dk mn~xe ,oa fodkl gqvkA
Hkw&e.My ds fofHkUUk Hkkxksa esa folj.k rFkk izokl gqvkA fodkl ,oa izR;sd
okuLifrd izns'kksa esa fofHkUu thou&:iksa dk forj.k ns[kk tkrk gSA bl v/;k;
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esa Hkkjr esa ik;h tkus okyh tSo fofo/krk dh tkudkjh izkIr gksrh gS tks mlds
laj{k.k ds fy;s mi;ksxh gSA

3-2 lef"V ds izdkj (Types of Population)

1- ,dtkrh; lef"V (Monospecific Population) & blesa ,d gh tkfr ds
isM+&ikS/ks vkrs gSaA

2- fefJr ;k cgqtkrh; lef"V (Mixed or Polyspecific Population) &
blesa ,d ls vf/kd tkfr;k¡ ikbZ tkrh gSaA

3-2-1 lef"V ds y{k.k (Population Characteristics)

izR;sd lef"V dh viuh fo'ks"k igpku gksrh gSA ,d lef"V esa lkekU;r% fuEu
y{k.k gksrs gSA

3-3 lef"V ?kuRo (Population Density)

izfr bdkbZ {ks=Qy esa iztkfr fo'ks"k ds lnL;ksa dh la[;k dks lef"V ?kuRo
(Population density) dgrs gSaA izR;sd iztkfr esas lef"V ?kuRo ,d lhfer Lrj
ij ?kV&c<+ ldrk gSA ?kuRo dh mPpre lhek dk fu/kkZj.k ikfjfLFkfrd rU=
esa ÅtkZ izokg (Energy flow), iztkfr dk iks"k.k Lrj (Trophic level) ,oa
mikip;h lefLFkjrk }kjk fd;k tkrk gS] tula[;k ?kuRo dk lw= &

t
a/ND 

D = lef"V ?kuRo

N = {ks= esa mifLFkr lnL;ksa dh dqy la[;k

a = {ks= dk {ks=Qy

t = le;

lef"V ?kuRo esa mrkj&p<+ko gksus ij mlesa gksus okys ifjorZu dks MsYVk
fpUg ds }kjk crk;k tkrk gSA

N= lnL;ksa dh ifjofrZr la[;k

NrN
t





of̀) nj ;k bdkbZle; esa vkSlr lnL; la[;k ifjorZu

¼r= of̀) nj½
N

N t



= lnL; la[;k of̀)A
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lef"V ?kuRo ds izdkj (Types of Population Density)

1- vifj"Ñr ?kuRo (Crude density)

2- ikfjfLFkfrd ?kuRo (Ecological density)

1- vifj"Ñr ?kuRo (Crude density) & lEiw.kZ {ks= dh izR;sd bdkbZ esa
thoksa dh dqy la[;k dks vifj"Ñr ?kuRo dgrs gSaA bls vkokl ?kuRo
(Habitat density) Hkh dgk tkrk gSA blds varxZr thoksa dh la[;k izfr
oxZehy] izfr ,dM+ ;k izfr oxZ ehVj vkfn n'kkZrs gSaA

2- ikfjfLFkfrd ?kuRo (Ecological density) & fdlh lef"V dk
ikfjfLFkfrd ?kuRo ml {ks= esa mifLFkr thoksa dh dqy la[;k dks O;Dr
djrk gS] ftlesa tho okLrfod :i ls fuokl djrs gSaA

3-4 tUe nj (Birth Rate or Natality)

fdlh bdkbZ le; esa tho la[;k ds }kjk tUe fy, thoksa dh la[;k dks tUe
nj dgrs gSa&

tUe nj & u, mRiUu gq, thoksa dh la[;k
le;Ek̀R;q nj =

tho la[;k tUe }kjk izHkkfor gksrh gS vkSj c<+rh gSA ;g tUe nj] vk;q]
Hkkstu tSfod ,oa vtSfod dkjdksa ds }kjk izHkkfor gksrh gSA tUe nj nks izdkj
dh gksrh gS&

¼v½ vf/kdre ¼ije½ tUe nj (Maximum or Absolute Birth Rate) &
bls dkf;Zdh; tUe nj (Physiological Natality) Hkh dgrs gSaA ;g
lkekU; okrkoj.k esa laHkkfor vf/kdre tUe gksrk gS] tks ,d tSfod
lhek gksrh gSA

ije tUe nj
t

NnB



)(

 = MsYVk] ifjorZu n”kkZus ds fy,

N = thoksa dh okLrfod la[;k]

n = lef"V esa mRiUu gq, u;s thoksa dh ala[;k

t = le;

¼c½ ikfjfLFkfrdh; ;k okLrfod tUe nj (Ecological or Realised
Natality) & ;g lQy iztuu dh og nj gksrh gS tks ,d fo'ks"k le;
ds varxZr gksrh gSA bl izdkj ;g lHkh laHkkfor n'kkvksa esa gksrh gSA

fof'k"V tUe nj
tN

Nnb



)(
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3-5 e`R;q nj (Mortality)

,d bdkbZ le; esa fdlh {ks= esa mifLFkr ,d lef"V esa èr thoksa dh la[;k
dks èR;q nj dgrs gSaA tUe nj ds leku èR;q nj Hkh vk;q lewg ds vuqlkj
ifjofrZr gksrh jgrh gSA euq"; ;k fdlh Hkh izk.kh dh vk;q esa of̀) ds
lkFk&lkFk èR;q nj Hkh c<+rh tkrh gS rFkk o)̀koLFkk esa èR;q nj lokZf/kd gks
tkrh gSA

Ek̀R;q nj = lef’V ds èr thoksa dh la[;k
le;

e`R;q nj nks izdkj dh gksrh gS &

(i) U;wure e`R;q nj (Minimum Mortality) & U;wure èR;q nj ejus
okys thoksa dh og la[;k gS] tks vkn'kZ n'kkvksa ds vuqlkj èr gksrs gSaA
bls fof'k"V ;k laHkkfor èR;q nj Hkh dgrs gSaA

(ii) ikfjfLFkfrd ;k okLrfod e`R;q nj (Ecological or Realised
Mortality) & ;g ,d fo'ks"k le; esa i;kZoj.kh; n'kkvksa ds dkj.k èr
gksus okys thoksa dh la[;k gksrh gSA le; ,oa ifjfLFkfr;ksa ds vuqlkj ;g
nj cnyrh jgrh gSA

3-5-1 vk;q ;k o;l forj.k (Age Distribution)

fofHkUu o;l oxksZa (age groups) esa tho la[;k ds thoksa dh la[;k o;l
dgykrh gSA tho la[;k esa mifLFkr ;qok (Young) ,oa o)̀ (Old) lnL;ksa dk
vuqikr tho la[;k izof̀Ùk (Population trend) ds lwpdkad (index) dk dke
djrk gSA

ikfjfLFkfrd nf̀"V ls fdlh Hkh tho la[;k esa rhu o;l oxZ (age groups)
gksrs gSa&

iwoZtuud (Pre-reproductive)] tuud (Reproductive) rFkk
i'ptuud (Post-reproductive)

rhuksa dh vof/k esa fofHkUurk ik;h tkrh gSaA mnkgj.k & ekuo la[;k dk
v/;;u djus ij Kkr gqvk fd budh rhuksa o;l oxksZa dh vof/k yxHkx leku
gksrh gSSA bu o;l oxksZa ds vuqikr dk T;kferh; fp=.k }kjk fdlh Hkh tho
la[;k dk o;l fijkfeM cuk;k tk ldrk gSA of̀) djrh gqbZ tho la[;k
esa ;qok thoksa vFkkZr~ iwoZtudksa dk vuqikr vf/kd gksrk gSA ;fn tho la[;k
fLFkj gS rks mi;qZDr rhuksa o;l oxksZa dk vuqikr yxHkx leku gksrk gS
ijUrq ;fn thola[;k esa yxkrkj deh vk jgh gks rks ,slh thola[;k esa ;qok
thoksa dk vuqikr vis{kkÑr de gksrk gSA
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3-5-2 vk;q ;k o;l Lrwi (Age Pyramid)

Lrwi fdlh lef"V ds o;l forj.k dks iznf'kZr djus dk lcls vPNk ek/;e
gksrk gSA fdlh tho dh lef"V esa mldh vk;q ds fofHkUu lewgksa ds vuqikr dks
js[kh; rjhds ls n'kkZus okyk ekWMy vk;q Lrwi (Age pyramid) dgykrk gSA

vk;q fijkfeM rhu izdkj ds gksrs gSa&

1- pkSM+s vk/kkj okyk Lrwi (Pyramid with Broad Base) & ftl LFkku
ij izkS<+ ;k o;Ld lnL;ksa dh izfr'kr la[;k vf/kd gksrh gS] ogk¡ bl
izdkj dk Lrwi ik;k tkrk gSA rsth ls of̀) djus okyh lef"V;ksa dk
pkfjf=d y{k.k bl Lrwi ds }kjk gksrk gSA ,slh lef"V;ksa ds lnL;ksa dh
tUe nj (Natality) vf/kd gksrh gS rFkk ;s lef"V;k¡ rsth ls of̀) djrh
gSA blesa izR;sd Øfed ih<+h (Successive generation) viuh fiNyh
ih<+h ls vf/kd la[;k okyh gksrh gSA

2- ?k.Vhuqek cgqHkqt (Bell-shaped Polygon) & tc fdlh lef"V esa
o;Ldksa dh la[;k o)̀ksa ls de gksrh gS] rc bl izdkj ds cgqHkqtksa dk
fuekZ.k gksrk gSA bl izdkj dh lef"V dh of̀) nj (Growth rate)
de ,oa fLFkj gksrh gSaA blesa iztuu&iwoZ ,oa iztud vk;q lewg ,d
nwljs ls vkdkj esa yxHkx leku gksrs gSa rFkk iztuu i'pkr~ vk;q okyk
lewg (post reroductive age group) lcls NksVk gksrk gSA ,slh lef"V;ksa
dh tUe nj ,oa èR;q nj leku gksrh gSA

3- dy'kuqek Lrwi (Urn-shaped Pyramid) – bl izdkj ds Lrwi dk
fuekZ.k ml LFkku dh lef"V n'kkZus dks gksrk gS] ftlesa izkS<+ ;k o;Ld
lnL;ksa dh izfr'kr la[;k de gksrh gSA bu lef"V;ksa esa thoksa ;k
lnL;ksa dh la[;k de gksrh tkrh gSA blesa èR;q nj (Mortality),
tUenj (Natality) ls vf/kd gksrh gSA ;fn tUe nj rsth ls de gksrh
gS rks iztuu ls igys okyh mez (Pre-reproductive age) dk egRo ckn
ds nksuksa lewgksa ls de gksrk gS] ftlds dkj.k dy'kuqek (Urn-shaped)
vkÑfr curh gSA ¼fp= Ø- 3-1½

fp= Ø- 3-1% ifjdfYir fp= }kjk fofHkUu izdkj ds vk;q ;k o;l Lrwi
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3-5-3 lef"V izdh.kZu ;k ifj{ksi.k (Population Dispersal)

blds }kjk fofu"V lef"V iqu% LFkkfir gksdj lkE;koLFkk esa vkrh gS ;k tkus
dk iz;kl djrh gSA blesa tho ;k muds }kjk mRiUu fd;s x;s cht ,d {ks=
ls nwljs {ks= esa vkokxeu djrs gSA iztuu ,oa ifj{ksi.k esa xgjk lEcU/k gksrk
gSA lef"V ifj{ksi.k pkj fof/k;ksa ds }kjk gksrk gS&

¼v½ vkizokl (Immigration)

¼c½ bekbxzs”ku (Emigration)

¼l½ izoklu (Migration)

¼n½ jhekbxzs'ku (Remigration)

3-5-4 lef"V o`f) Lo:i ,oa /kkj.kk {kerk
(Population Growth Form and Carrying Capacity)

lef"V ds of̀) djus ds <ax ;k rjhds dks of̀) Lo:i (Growth Form) dgrs
gSaA buds xzkQh fu:i.k ls izkIr oØkdkj vkÑfr dks of̀) oØ (Growth Curve)
dgrs gSaA thoksa esa mifLFkr lef"V;ksa ls nks izdkj ds of̀) oØ izkIr gksrs gSa&

(a) ‘J’ vkdkj dk of̀) Lo:i ;k of̀) oØ

(b) ‘S’ vkdkj dk of̀) Lo:i ;k flXekW;M of̀) Lo:i (Sigmoid Growth
Form) ;k of̀) oØ

(a) ‘J’ vkdkj dk o`f) Lo:i (J-shaped Growth Form)&

bl izdkj dh lef"V dh of̀) esa ?kuRo 'kq: esa rsth ls c<+rk gS ysfdu
okrkoj.kh; izfrjks/k ;k vU; fdlh dkjd ds izHkko ds dkj.k ;g lglk #d
tkrk gSA ;s dkjd Hkkstu dh lekfIr] LFkku] ekSle ds dkj.k ;k fQj
tuudky dh lekfIr ds dkj.k gks ldrk gSaA mnkgj.k & dodksa] 'kSokyksa vkSj
dhVksa esa bl izdkj dh of̀) ns[kh tkrh gSA ¼fp= Ø- 3-2½

fp= Ø- 3-2% pj?kkrkadh o`f) oØ J vkdkj
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‘J’ vkdkj dh of̀) Lo:i dks fuEukafdr lehdj.k }kjk iznf'kZr fd;k
tk ldrk gS&

Nr
t
N





;k
Nt
Nr






N = la[;k

t = le;

r = of̀) nj

= NksVk ;k de ifjorZu

(b) ‘S’ vkdkj dk o`f) Lo:i ;k flXekW;M o`f) Lo:i (S-shaped or
Sigmoid Growth Curve) &

‘S’ vkdkj dk o`f) Lo:i

fp= Ø- 3-3% flXekWa;M o`f) oØ S vkdkj

bl izdkj dk S vkdkj ds of̀) Lo:i dk vFkZ gS fd tc fdlh lekf"V
dh of̀) vkSj le; dk xzkQ [khaprs gS rks ;g S izdkj dk gksrk gSA bl
xzkQ ls ;g fu"d"kZ fudkyk tkrk gS fd lef"V 'kq: esa /khjs&/khjs of̀)
djrh gS] fQj rsth ls of̀) djrh gS vkSj mlds ckn okrkoj.kh; izfrjks/k
ds c<+us ij ;g Øfed :i ls /kheh xfr ls of̀) djus yxrh gSaA ;g
of̀) Lo:i lkekU; :i ls vf/kdka'k lef"V;ksa esa ns[kk tk ldrk gSA
izR;sd lef"V esa of̀)] bUgha nks Lo:iksa ;k muds chp dh fLFkfr esa gksrh
gSA

'S' vkdkj ds of̀) Lo:i dks fuEukafdr lw= }kjk iznf'kZr fd;k tkrk
gS&







 





K
NKNr

t
N

;gk¡ ij K okrkoj.kh; voLFkk esa tho la[;k dk mPpre laHko vkdkj
gksrk gS] ftls Åijh ,sflEIkVksV (Upper asymptote) ;k ogu {kerk
(Carrying capacity) dgrs gSaA
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‘S’ vkdkj ds of̀) Lo:i dk voyksdu djus ij Kkr gksrk gS fd
vuqdwy ifjfLFkfr;ksa esa {ks= esa mifLFkr lef"V esa loZizFke /khjs&/khjs of̀)
gksrh gSA bls /kukRed Roj.k izkoLFkk (Positive acceleration phase)
dgrs gSaA

blds i'pkr~ lef"V esa rsth ls of̀) gksus yxrh gSA blss ykWxfjfFked
(Logarithmic) ;k ,DLiksusfU'k;y izkoLFkk (Exponential phase) dgrs gSaA ckn
esa i;kZoj.kh; izfrjks/k ds dkj.k of̀) dh nj esa deh vkrh gSA bl voLFkk dks
_.kkRed Roj.k izkoLFkk (Negative acceleration) dgrs gSaA ;g izkoLFkk rc
rd tkjh jgrh gS] tc rd dh lef"V dh of̀) fLFkj (Stationary) ugha gks
tkrhA of̀) dh Åijh lrg dk Lrj ftlds vkxs dksbZ of̀) ugha gks ikrh gS]
mls Åijh ,sflEiVksV (Upper asymptote) ;k ogu {kerk (Carrying capacity)
dgrs gSaA ¼fp= Ø- 3-3½

3-6 bdsM~l ;k ikfjt (Ecads)

og lef’V tks okrkoj.kh; izsfjr fHkUurk,¡ iznf'kZr djrs gSa] mUgsa bdsM~l ;k
bdksQhUl dgk tkrk gSA ikS/ks dh ,d gh tkrh esa vusd bdsM~l ik;s tk ldrs
gSa] tks vkuqoaf'kd :i ls rks leku gksrs gSa ij okrkoj.k ds izHkko ls dkf;d
(somatic) rFkk ifjorZu'khy (reversible) gksrh gSA

;fn ,d izdkj ds ikfjt dks nwljs izdkj ds ikfjt ds i;kZoj.k esa
LFkkukarfjr fd;k tkrk gS rks mlds dkf;d y{k.k nwljs ikfjt ds leku
fn[kkbZ nsus yxrs gSaA vkt fofHkUu ikni iztkfr;ksa ds dbZ ikfjt Kkr gSaA

Hkkjr ds dbZ oSKkfudksa us v/;;u }kjk fofHkUu tkfr;ksa ds ckjs esa
tkudkjh iznku dhA jkeÑ".ku (Ramkrishnan, 1960) us Hkkjr esa ik;h tkus
okyh ikni ;wQksfcZ;k fgjVk (Euphorbia hirta) esa mifLFkr nks ikfjt izdkjksa ds
ckjs esa crk;k tks vyx&vyx {ks=ksa esa ik;k tkrk gSA izksLVsªV izdkj tks ,d
'kq"d] dBksj ènk ij Åxrs gS vkSj nwljk izksLVªsV dkWEisDV izdkj ds gksrs gSa tks
QqVikFk ij ik, tkrs gSA

ikaMs; (Pandey, 1962) ds vuqlkj cksfFkzvksDyksvk ijVqlk (Bothriochloa
pertusa) ,oa MkbdSfUFk;e dSfjdksle (Dichanthium caricosum) uked ?kklksa
ds vkdkfjdh; y{k.k vyx&vyx vkoklksa esa vyx&vyx gksrs gSaA tSls dh
izkÑrh; Lo:i (Habit form)] dYe (Culm) dh la[;k] izfr dYe Likbd
la[;k] LikbdysVksa dh la[;k] izfr Likbd rFkk dqy cht mRiknu vkfnA ;g
fofHkUurk,¡ vfrpkj.k (Overgrazing) dh rhozrk (Intensity) rFkk ènk dh
vknzZrk (Soil moisture) gksrh gSA

nks izdkj ds bdsM~l ik, tkrs gSa&

1- ,slh iztkfr;k¡ tks laj{k.k ds vUrxZr gksrh gS vkSj ckWLdsV Lo:i
(Basket form) LoHkko n'kkZrh gSA
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2- ,slh iztkfr;k¡ tks vfrpkfjr {ks=ksa esa gksrh gS vkSj lkWlj vkdkj (Saucer
shape) xzg.k dj ysrh gSA

pkj.k rus ds vkeki (size) izfr jslhe] Likbdksa dh la[;k] izfr Likbd
LikbdaysVksa dh la[;k rFkk LikbdysV ds fupys Xyweksa ¼vuq'kwdh½ dh yEckbZ ,oa
pkSM+kbZ esa deh vk tkrh gSA lkFk gh yky o.kZdksa dk fodkl] le; ls iwoZ
iq"iu gksuk tSlh izdk;kZRed fofHkUurk,¡ Hkh ns[kh tkrh gaSA

3-7 ikfjfLFkfrd izk:i ;k ikfjizk:Ik ;k bdksVkbi
(Ecotype)

blds varxZr og iztkfr;k¡ vkrh gSa] tks vkuqoaf'kd :i ls fHkUu gksrh gaSA bls
ikfjfLFkfrd (Ecological) ;k izdk;kZRed (Physiological) izHksn dgrs gSaA

V~;wjslu (Turesson, 1922) ds vuqlkj & *ikfjizk:i ,sls mRikn gksrs gSa]
tks fof'k"V vkokl dh ikfjtkfr (Ecospecies) ds thu izk:ih vuqfØ;k
(Genotypical response) ds QyLo:i mRiUu gksrs gSaA* ;g ikS/ks vUrj&tuuh;
(Interfertile) gksrs gSa vkSj vkuqoaf'kd :i ls fHkUu gksrs gSa] blfy, bUgsa ofxZdh
iztkfr ds (Taxonomic species) varxZr j[kk tkrk gSA bdksVkbiksa ds vuqdwyu
vkuqoaf'kd :i ls LFkk;h ;k vifjorZuh; (Irreversible) gksrs gSaA

fofHkUu dkj.kksa ls bdksVkbiksa dh mRifÙk gksrh gS & tSls dh xq.klw=ksa esa
thuksa dh lajpuk esa ifjorZu] lelw=h ,oa v)Zlw=h foHkktu esa vfu;ferrk]
izladj.k }kjk thoksa esa iqulZa;kstu gksrs gSaA

feJk ,oa jko (Mishra & Rao, 1948) us fy.MucftZ;k iksyh,UFkk
(Lindenbergia polyantha) esa bdksVkbi foHksnu dk v/;;u fd;kA

jkeÑ".ku (Ramkrishnan, 1961) us ;wQksfcZ;k fgjVk ds nks bdksVkbi
crk,A

bdksVkbi 1 & lh/kk ;k Å/oZ izdkj (Erect type)

bdksVkbi 2 & ';ku izdkj (Prostrate type), bles nks bdSMl ik;s
tkrs gSaA

bdsM 1 & ';ku izdkj (Prostrate type)

bdsM 2 & ';ku izdkj (Prostrate compact)

,d iztkfr ds bdSM ,oa bdksVkbiksa dk fodkl foLr̀r {ks=ksa esa] mldh
forj.k {kerk dks iznf'kZr djrk gSA bl izdkj dh iF̀kd lef"V;ksa ds fodkl ds
ifj.kkeLo:i iztkfr] vius vkidks ifjofrZr djrs gq;s u;s izdkj dh
ifjfLFkfr;ksa ds vuqlkj vuqdwfyr dj yssrs gSaA iztkfr ds }kjk ifjofrZr
i;kZoj.k dh vuqfØ;kvksa ds QyLo:i iztkfr esa fofHkUurk,¡ mRiUu gksrh gSa] tks
fd vLFkk;h (Temporary) gks ldrs gSa vFkkZr~ i;kZoj.k ij vk/kkfjr bdSM gksrs
gSa vFkok vkuqoaf'kd :i ls fLFkj bdksVkbi gksrs gSaA
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3-7-1 ikfjizk:iksa ds izdkj (Types of Ecotypes)

ykjsUl (Lawrence, 1945) us tkudkjh iznku dhA

1- tyok;oh; bdksVkbi (Climatic Ecotypes) & izdk'k] rki] ty
vkfn tyok;oh; dkjdksa ds dkj.k mRiUu gksus okys bdksVkbi dks
DykbesfVd DykbUl (Climatic clines) ds uke ls Hkh tkuk tkrk gSA

2- e`nh; bdksVkbi (Edaphic Ecotype) & ènk esa mifLFkr iks"kd] ueh
vkfn dh ek=k esa vUrj ds dkj.k bl izdkj ds bdksVkbi mRiUu gksrs
gSaA

3- ,sfYVV~;wfMuy ,oa ysVhV~;wfMuy bdksVkbi (Altitudinal and
Latitudinal Ecotypes) & Å¡pkbZ (Altitude) ,oa <yku (latitude) dh
vuqfØ;k ds dkj.k bl izdkj ds bdksVkbi dk fodkl gksrk gSA

4- izdk;kZRed bdksVkbi (Physiological Ecotype) & izdk'k vof/k
iks"kdksa ds xzg.k djus tSlh vuqfØ;kvksa ds QyLo:i fodflr gksrs gSaA

5- tyok;q&e`nh; bdksVkbi (Climo-edaphic Ecotypes) &
tyok;oh; ,oa ènh; dkjdksa dh vuqfØ;k ds QyLo:i bu izdkj ds
bdksVkbi dk fodkl gksrk gSA

viuh izxrh tk¡fp, (Check Your Progress)

1- vkuqoaf”kd :Ik ls fHkUu ijUrq dkf;d :Ik ls leku iztkfr;ksa dh
lef’V dgykrh gSa

¼v½ bdSM ¼c½ bdksVkbi

¼l½ fQuksVkbi ¼n½ thuksVkbi

2- ,d gh tkfr ds tho dks tks ,d LFkku ij jgrs gS D;k dgk
tkrk gS\

¼v½ tu leqnk; ¼c½ tUrq lewg

¼l½ tula[;k ¼n½ tSo e.My

3- fdlh bdkbZ le; es tho la[;k ds }kjk tUe fy, thoksa dh
la[;k dks D;k dgrs gS\

¼v½ eksjVsyhVh ¼c½ ukVsyhVh

¼l½ mi;qZDr nksuks ¼n½ dksbZ ugh
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4- jkWufd;j ds vkof̀Ùk ds fu;e ds vuqlkj lgh Øe gSa &

¼v½ A = B > C > D > E ¼c½ A < B > C = D > E

¼l½ A B C D E




   ¼n½ A B C D E




  

5- lef’V ?kuRo dk lgh lw= gS

¼v½
/N aD
t

 ¼c½
ND
a



¼l½
aD
t

 ¼n½
ND
t



3-8 lkeqnkf;d ikfjfLFkfrdh (Community Ecology)

fofHkUu oSKkfudksa us leqnk; dks fuEu izdkj ls ifjHkkf"kr fd;k gS &

eksfc;l (Mobius, 1877) ds vuqlkj& *leqnk; thfor izkf.k;ksa dk ,slk lewg
gSa] ftlesa leLr iztkfr;k¡ ckã ifjfLFkfr;ksa ls izHkkfor gksrh gSa rFkk ,d nwljs
dks ijLij :i ls izHkkfor djrh gSa ,oa iztuu }kjk vius vfLrRo (Existence)
dks cuk, j[krh gSaA

'ksyQMZ (Shelford, 1913) ds vuqlkj& *leqnk; ,dhÑr :i (uniform) ls
oxhZÑr ikS/kksa dk lewg gS] tks fd vkdkj&izdkj esa leku gksrs gaSA*

3-8-1 leqnk; ds vfHky{k.k
(Characteristics of a Community)

,d leqnk; esa ik;s tkus okys dqN izeq[k xq.k fuEufyf[kr gSa&

1- iztkfr fofo/krk (Species Diversity) & fofHkUu izdkj ds ikS/ks]
tUrqvksa ,oa lw{ethoksa ls feydj tSfod leqnk; curk gSA ;g lHkh ,d
nwljs ls fHkUu gksrs gSa vkSj budh la[;k (Number of species) ,oa
lef"V ckgqY;rk (Population abundance) Hkh fHkUu gksrh gSA izR;sd
leqnk; esa dbZ iztkfr;k¡ (species) ik;h tkrh gSA ftuesas ls tks
iztkfr;k¡ vf/kdrk esa ik;h tkrh gS os izHkkoh gksrh gS vkSj dqN iztkfr;k¡
vYi la[;k esa gksrh gSA uo LFkkfir leqnk;ksa dh tSo&fofo/krk iqjkus
tSfod leqnk;ksa ls de gksrh gSaA

2- o`f) Lo:i ,oa lajpuk (Growth Form and Structure) &
o{̀k] >kM+h] 'kkd] ekWlsl vkfn of̀) Lo:i lc leqnk; ds vUrxZr vkrs
gSaA izR;sd of̀) Lo:i esa dbZ vusd izdkj ds ikS/ks gksrs gSaA ;s of̀)
Lo:i gh fdlh tSfod leqnk; ds lajpukRed Lo:iksa ds O;oLFkk ds
Øe ds vk/kkj ij ml leqnk; esa iz{ksihdj.k (Zonation) vFkkZr~ {kSfrt
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Lrj.k (Layering) ,oa Lrjhdj.k (Stratification) vFkkZr~ m/oZ Loj.k
(Vertical layering) tSlh fØ;k,¡ gksrh gSA

3- izHkkfork (Dominance) & leqnk; esa mifLFkr lHkh iztkfr;k¡
leku :i ls egRoiw.kZ iztkfr nwljh iztkfr;ksa ij fu;a=.k j[krh gSa vr%
bu iztkfr;ksa dks izHkkoh (dominant) iztkfr;k¡ dgrs gSaaA

4- vuqØe.k (Succession) & ,dfn'kh; ifjorZuksa (Unidirectional
changes) ds dkj.k tSfod leqnk; dk fodkl gksrk gS vkSj dqN
ouLifr;k¡ ml {ks= esa izHkkoh vkSj fLFkj gks tkrh gSA

5- iks"k.k lajpuk (Trophic Structure) & izR;sd leqnk; dh ,d fuf'pr
iks"k.k lajpuk gksrh gS] ftlesa Lo;aiks"kh ,oa fo"keiks"kh tarq ,d Lo;a esa
ifjiw.kZ (Self-sufficient) ,oa thoksa ds larqfyr laxBu ds :i esa
mifLFkr gksrs gSaA

3-8-2 leqnk; dk vkdkj ,oa lajpuk (Community Size and
Structure)

tSfod leqnk; dk vkdkj NksVk vFkok cM+k nksuksa izdkj dk gks ldrk gSA
mnkgj.k & rkykc] iÙkh dh lrg vkfn NksVs vkdkj ds leqnk; gksrs gSa tcfd
ou] e#LFky vkfn cM+s vkdkj ds leqnk; gksrs gSaA

,d leqnk; eq[; :i ls nks izdkj dk gksrk gS] [kqyk ,oa canA [kqys
leqnk; ds mRiknd nwj nwj fLFkr gksrs gSa] ftlls nwljh lef"V;ksa ds LFkkfir
gksus ds fy, txg cp tkrh gS tcfd cUn leqnk; esa ikS/ks brus ,d nwljs ds
ikl fLFkr gksrs gS fd nwljh lef"V dh LFkkiuk buds e/; ugha gks ldrhA

3-8-3 leqnk; dh lajpuk ds v/;;u esa mi;ksxh y{k.k
(Characters Used in the Study of Community
Structure)

gSulu ,oa pfpZy (Hanson and Churchill, 1965) us leqnk; ds v/;;u ds
fy;s mi;ksxh y{k.kksa dks nks lewgksa esa oxhZÑr fd;k gS &

1- fo'ys"k.kkRed y{k.k (Analytical Characters)

2- la'ys"k.kkRed y{k.k (Synthetic Characters)

3-8-4 fo'ys"k.kkRed y{k.k (Analytical Characters)

bu y{k.kksa dh lgk;rk ls fdlh leqnk; dk lEiw.kZ fo'ys"k.k ,oa O;k[;k dh
tk ldrh gSA bleas nks y{k.kksa dk lekos'k fd;k x;k gS&

¼1½ ifjek.kkRed y{k.k (Quantitative Characters)

¼2½ xq.kkRed y{k.k (Qualitative Characters)
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¼1½ ifjek.kkRed y{k.k (Quantitative Characters) & blds varxZr ,sls
y{k.kksa dk lekos'k fd;k x;k gS tks fd y{k.kksa ds ek=kRed ;k
la[;kRed vk¡dM+s iznf'kZr djrs gSA fuEufyf[kr ifjek.kkRed y{k.kksa dk
mi;ksx fd;k tkrk gS&

vko`fRr (Frequency) & izof̀Ùk;ksa dh la[;k Kkr djus ds fy;s ,d
fuf'pr eki ds vkdkj ds DokMªsV dks ,d fuf'pr la[;k esa
vyx&vyx dbZ LFkkuksa ij ,oa fofHkUu fn'kkvksa esa Qsads tkrs gSa rFkk
mlds vUnj mifLFkr iztkfr;ksa dh x.kuk dh tkrh gSA

DokMªsV dh og la[;k ftlesa ,d ikni tkfr mifLFkr gksrh gS rFkk
v/;;u fd;s x;s DokMsªVkssa dh dqy la[;k ds vuqikr dks ml tkfr dh
vkof̀Ùk (Frequency) dgrs gSaA tc bldh x.kuk izfr'kr ds :i esa dh
tkrh gS rks bls izfr'kr vkof̀Ùk (Percentage frequency) dgrs gSaA

izR;sd iztkfr dh izfr'kr vkof̀Rr Kkr djus ds i'pkr~ mUgsa oxhZÑr
fd;k tkrk gSA jkWufd;j (Raunkiaer, 1934) us ,d leqnzk; esa
mifLFkr iztkfr;ksa dh mudh izfr'kr vkof̀Ùk ds vk/kkj ij ik¡p vkof̀Ùk
oxksZa (frequency classes) essa oxhZÑr fd;k gSA

Frequency Classes % Frequency

A

B

C

D

E

0-20

21-40

41-60

61-80

81-100

jkWufd;j }kjk 8078 ikniksa dh vkSlr vko`fÙk dh x.kuk esa A = 53%, B
= 14%, C = 9%, D = 8% rFkk E =16% eku izkIr gqvkA

vr% Li"V gks tkrk gS fd izkÑfrd leqnk;ksa es fdlh tkfr dh de
vkof̀Ùk esa vf/kd vko`fÙk dh vis{kk mudh la[;k cgqr vf/kd gksrh
gSA ;g jksufd;j dk fu;e dgykrk gS] tSls&

>

A > B > C ≤ D < E

<

fdUrq ;g fu;e lnSo ykxw ugha gksrk gSA

vkof̀Ùk % =

DokMªsV dh dqy la[;k ftlesa ikni tkfr
mifLFkr gS

v/;;u fd;s x;s DokMªsVkas dh dqy la[;k
X 100
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?kuRo (Density) & fdlh {ks= esa mifLFkr ,d tkfr ds lnL;ksa dh
dqy la[;k dks ?kuRo dgk tkrk gSA fdlh tkfr ds izfr bdkbZ {ks= essa
lnL;ksa dh la[;k mldk ?kuRo dgykrk gSA fdlh tkfr dk ?kuRo Kkr
djuk t:jh gksrk gS D;ksafd vkof̀Ùk ds }kjk fdlh tkfr ds forj.k dh
lgh tkudkjh rc rd izkIr ugha gks ldrh tc rd fd mls nwljs
y{k.kksa] tSls ?kuRo] ckgqY;rk vkfn ls lEcfU/kr u fd;k tk,A fuEu
lw= dh lgk;rk ls ikni tkfr;ksa ds ?kuRo dh x.kuk dh tkrh gS &

v/;;u fd;s x;s lHkh DokMsªV~l esa mifLFkr ,d
tkfr ds dqy l+nL;ksa dh la[;k

v/;;u fd;s x;s DokMªsVksa dh dqy la[;k

?kuRo (Density)
=

ckgqY;rk (Abundance) & ;g izfr uewuk bdkbZ esa mifLFkr fdlh
tkfr ds lnL;ksa dh dqy la[;k dks iznf'kZr djrh gSA bldh x.kuk
fuEu lw= ls dh tk ldrh gS &

vkoj.k (Cover) ,oa vk/kkjh; {ks=Qy (Basal Area) & vkoj.k 'kCn
dk iz;ksx lkekU;r% ikni tkfr ds }kjk ?ksjs x;s izfr'kr {ks= ds fy,
fd;k tkrk gSA ;g fdlh ikni tkfr dk izHkkoh izns'k (influence zone)
iznf'kZr djrk gSA blds nks :i gSa &

(a) Økmu vkoj.k (Crown Cover) & bldk mi;ksx ikni tkfr ds
Åijh Hkkxksa vFkkZr dsukWih (canopy) ds fy, fd;k tkrk gSA ;g
ikni tkfr ¼ikS/ks½ ds Åij fn[kk;h nsus okys Hkkxksa] tSls&ruk]
'kk[kk] ifÙk;ksa] iq"iØeksa vkfn ds }kjk Hkwfe dk ?ksjk x;k {ks= gksrk
gSA ?kkl ,oa 'kkd ds lUnHkZ esa bls gcsZt vkoj.k (herbage cover)
rFkk o{̀kksa ds lUnHkZ esa bls dsukWih vkoj.k (canopy cover) dgrs
gSaA

(b) vk/kkjh; vkoj.k (Basal Cover) & ;g ikS/ks ds rus ds vk/kkj
ij Hkwfe dh lrg dk ?ksjk x;k {ks= gksrk gSA bldk ekiu Hkwfe
dh lrg ¼;fn ruk Hkwfe ds ikl gh 'kkf[kr gks x;k gks½ ;k mlls
2-5 ls-eh- Åij rus dh xksykbZ ekidj fd;k tkrk gSA

vk/kkjh; vkoj.k dh vis{kk Økmu vkoj.k dkQh vf/kd gksrk
gSA ?kklksa ds fy, vk/kkjh; vkoj.k 1-2% rd gks ldrk gS tcfd
budk gcsZt vkoj.k iw.kZ vFkok 100% rd gks ldrk gS rFkk ènk
dks iwjh rjg ls <ad ysrk gSA vkoj.k fdlh tkfr dh izHkkfork
(dominance) dks iznf'kZr djrk gSA fdlh tkfr dk vkoj.k {ks=
(cover area) ftruk vf/kd gksxk mruh gh mldh izHkkfork
vf/kd gksxhA

ckgqY;rk (Abundance) =
v/;;u fd;s x;s lHkh DokMsªV~l esa
mifLFkr ,d tkfr ds dqy l+nL;ksa dh la[;k

DokMsªV~l dh og la[;k ftlesa og tkfr mifLFkr gS
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oSKkfudksa us v/;;uksa ds vuqlkj&vkoj.k ;k gcsZt vkoj.k ds eku
ds vk/kkj ij iztkfr;ksa dks 5 lewgksa esa oxhZÑr fd;k x;k gS&

oxZ A 5% ls de

oxZ B 5-25%

oxZ C 26-50%

oxZ D 51-75%

oxZ E 76-100%

¼2½ xq.kkRed y{k.k (Qualitative Characters) & blds vUrxZr ikS/kksa ds
xq.kkRed y{k.kksa dk v/;;u fd;k tkrk gS &

(A) tSo :i (Life Forms) & oSKkfudksa us ikS/kksa dks muds tSo :iksa]
vkokl LFkyksa rFkk vU; y{k.kksa ds vk/kkj ij oxhZÑr fd;k gSA
fdlh ikS/ks ds dkf;d vkdkj] lajpuk ,oa ckgÓ :ijs[kk dks gh
tSo :i dgrs gSaA mnkgj.k & ,d o{̀k] ,d >kM+h] ,d ?kkl ds
leku ikniA

izfl) oSKkfud jkWufd;j (Raunkiaer, 1934) us izfrdwy
ifjfLFkfr;ksa esa ikS/kksa esa mifLFkr foJkeh dfydkvksa (perennating
buds) dh fLFkfr rFkk muds laj{k.k dh fMxzh ds vk/kkj ij ikS/kksa
dks fuEufyf[kr ik¡p thoksa :iksa esa foHkkftr fd;k gS &

¼i½ QsusjksQkbV~l (Phanerophytes) & blesa o{̀k rFkk 25 ls-eh- ls
vf/kd Å¡pkbZ okys vkjksgh ikS/ks ,oa >kfM+;k¡ gksrh gSa ftlesa of̀)
djrh gqbZ dfydk,¡ uXu ;k 'kYdh ifÙk;ksa ls <adh jgrh gSa
rFkk ;s lh/kh 'kk[kkvksa ij Hkwfe ls dkQh Å¡pkbZ ij fLFkr gksrh gSA
bu dfydkvksa dks vis{kkÑr de lqj{kk izkIr gksrh gSA ;s ikS/ks
VªkWihdy (tropical) {ks=ksa esa ik;s tkrs gSa rFkk budh la[;k /kqzoh;
{ks=ksa dh vksj Øe'k% de gksrh tkrh gSA

vkdkj ,oa Å¡pkbZ ds vk/kkj ij QsusjksQkbV~l dks fuEufyf[kr pkj
mi&tSo :ikssa (sub-life forms) esa oxhZÑr fd;k x;k gS &

(i) uSuksQsusjksQkbV~l (Nanophanerophytes) & blesa 2 ehVj
ls de Å¡pkbZ okyh >kfM+;ksa dks 'kkfey fd;k x;k gSA

(ii) ekbØksQsusjksQkbV~l (Microphanerophytes) & blesa 2 ls
8 ehVj Å¡ps o{̀kksa dks 'kkfey fd;k x;k gSA

(iii) ehtksQsusjksQkbV~l (Mesophanerophytes) & blesa 8 ls 30
ehVj rd dh Å¡pkbZ ds o{̀kksa dks 'kkfey fd;k x;k gSA

(iv) esxkQsusjksQkbV~l (Megaphanerophytes) & blesa 30 ehVj
ls vf/kd Å¡pkbZ okys o{̀kksa dks 'kkfey fd;k x;k gSA
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¼ii½ dsehQkbV~l (Chamaephytes) & ;s ikS/ks vR;f/kd Å¡pkbZ okys
B.Ms igkM+h Hkkxksa esa ik;s tkrs gSa] ftlesa dfydk,¡ Hkwfe dh lrg
ds lehi fLFkr gksrh gSa] 25 ls-eh- rd Å¡pkbZ ij ikbZ tkrh gSaA

¼iii½ gsehfØIVksQkbV~l (Hemicryptophytes) & ;s ikS/ks B.Mh
tyok;q okys izns'kksa esa ik;s tkrs gSaA izfrdwy ifjfLFkfr;kss a esa
budk ok;oh; Hkkx u"V gks tkrk gS rFkk budh dfydk,¡ feV~Vh
ds vUnj lqjf{kr jgrh gSaA

¼iv½ fØIVksQkbV~l (Cryptophytes) & ;s ikS/ks izk;% 'kq"d tyok;q
okys {ks=ksa esa ik;s tkrs gSaA bu ikS/kksa esa dfydk,¡ Hkwfe dh lrg ds
uhps vFkok ty ds vUnj V~;wcj (tuber), cYc (bulb) ;k izdUn
(rhizome) ds :i esa mifLFkr gksrh gSA ;g ikS/ks lw[ks ds izHkko ls
cp tkrs gSa ;g ft;ksQkbV~l ,oa gsyhQkbV~l izdkj esa ik;s tkrs
gS&

¼a½ ft;ksQkbV~l & LFkyh; ikni gksrs gSa] dfydk,¡ cYc ds :i
esa vUnj mifLFkr jgrh gSA

(b) gsyksQkbV~l & nynyh {ks=ksa esa ik;s tkrs gSaA

¼v½ FksjksQkbV~l (Therophytes) & ;s ,sls ekSleh ikS/ks gSa tks viuk
thou&pØ ,d vuqdwy ekSle esa iw.kZ dj ysrs gSa rFkk o"kZ ds 'ks"k
izfrdwy ifjfLFkfr;ksa esa chtksa ds :i esa izlqIr (dormant) voLFkk
esa jgrs gSaA

¼vi½ tSo o.kZØe vFkok tSfod LisDVªe (Biological Spectrum) &
fdlh leqnk; esa mifLFkr lHkh tkfr;ksa ds fofHkUu thou :iksa dk
izfr'kr forj.k tSfod LisDVªe vFkok tSo o.kZØe dgykrk gSA

fdlh LFkku dk tSfod LisDVªe irk djus ds fy, ml LFkku ij
mifLFkr izR;sd thou :i dk izfr'kr eku Kkr gksuk t:jh gSA
jkWufd;j (Raunkiaer) us lEiw.kZ fo'o ds iknitksr (flora) esa
izR;sd thou :i ds vuqikr dks fu/kkZfjr fd;k vkSj oxksZa dks bl
izdkj foU;Lr fd;k tks LisDVªe ds jaxksa ds foU;kl ds le:i
(analogous) Fkk ftls mUgksaus lkekU; tSfod LisDVªe dgkA
lkekU; tSfod LisDVªe esa izR;sd thou :i dk izfr'kr eku fuEu
izdkj n'kkZ;k&

QsusjksQkbV~l = 46%

dsehQkbV~l = 9%

gsehfØIVksQkbV~l = 26%

fØIVksQkbV~l = 6%

FksjksQkbV~l = 13%
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(B) tSfod LisDVªe dk iz;ksx fdlh {ks= dh tyok;q Kkr djus esa fd;k
tkrk gSA blesa fdlh {ks= ds tSfod LisDVªe dh rqyuk jkWufd;j ds
lkekU; LisDVªe ls dh tkrh gS rFkk thou :iksa ds vk/kkj ij tyok;q
dks oxhZÑr fd;k tkrk gSA mnkgj.k ds fy,] ;fn fdlh {ks= ds tSfod
LisDVªe esa dsehQkbV~l dh la[;k jkWufd;j ds lkekU; LisDVªe ls cgqr
T;knk gS] rks ;g vuqeku fd;k tk ldrk gS fd ml {ks= dh tyok;q
cgqr vf/kd B.Mh gksxh D;ksafd ;s ikS/ks B.Mh tyok;q esa mxrs gSaA

(C) jkWufd;j dk iÙkh ds vkeki ds vk/kkj ij oxhZdj.k
(Raunkiaer’s Leaf Size Classification) & jkWufd;j us ikS/kksa dk
nwljk oxhZdj.k ifÙk;ksa ds vkeki ds vk/kkj ij izLrqr fd;k rFkk ikS/kksa
dks fuEufyf[kr N% oxksZa esa foHkkftr fd;kA izR;sd oxZ esa iÙkh dk
vkeki vius iwoZ oxZ ls ukS xquk cM+k gksrk gSA

oxZ dk uke (Name of the Class) iÙkh dk vkeki (Leaf Size)

1- ysIVksfQYl (Lephtophylls) 25 oxZ fe-eh- ls de

2- uSuksfQYl (Nanophylls) 26&225 oxZ fe-eh-

3- ekbØksfQYl (Microphylls) 226&2]025 oxZ fe-eh-

4- ehtksfQYl (Mesophylls) 2]026&18]225 oxZ fe-eh-

5- eSØksfQYl (Macrophylls) 18]226&1]64]025 oxZ fe-eh-

6- esxkfQYl (Megaphylls) 1]64]025 oxZ fe-eh- ls cM+h

3-8-5 la'ys"k.kkRed y{k.k (Synthetic Characters)

fo'ys"k.kkREd y{k.kksa ds ekiu ls O;qRiUu y{k.kksa dks la'ys"k.kkRed y{k.k dgrs
gSaA budk fu/kkZj.k fo'ys"k.kkRed y{k.kksa ds vk¡dM+ksa ls ifjdfyr (computed)
fd;k tkrk gSA

3-9 tSo&fofo/krk (Biodiversity)

3-9-1 tSo&fofo/krk dh ifjHkk"kk (Definition of Biodiversity)

tSo fofo/krk dh ifjHkk’kk loZizFke lu~ 1986 esa izfl) oSKkfud okYVj] th-
jkWlu (Walter G. Rosen) us dh Fkh og bl izdkj ls gSA

iF̀oh ij mifLFkr ikniksa] izkf.k;ksa] lw{e thoksa esa ik;h tkus okyh fofHkUu
fdLesa rFkk fofHkUurk,¡ *tSo&fofo/krk* dgykrh gSaA nwljs 'kCnksa eas] ikniksa]
izkf.k;ksa rFkk lw{ethoksa dh tkfr;ksa esa izpqjrk ds QyLo:i ,d fuf'pr vkokl
esa vU;ksU;fØ;k rU= esa fofo/krk mRiUu gksrh gS] bls tSo&fofo/krk dgk tkrk
gSA
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tSo&fofo/krk eas ikS/kksa rFkk izkf.k;ksa ¼ikni] izk.kh rFkk lw{etho/kkjh½ dh
fofHkUu iztkfr;k¡ lfEefyr gksrh gSa] tks fdlh ikfjfLFkfrd rU= esa ikjLifjd
fØ;kvksa ds ifj.kkeLo:i fuokl djrh gSaA tSo&fofo/krk esa ikS/kksa rFkk izkf.k;ksa
dh fofHkUu iztkfr;k¡ 'kkfey gksrh gSaA la{ksi esa] tSo&fofo/krk] thUl] iztkfr;ksa
rFkk ikfjfLFkfrd dh lexzrk gksrh gSA

3-9-2 tSo&fofo/krk dh ewy vo/kkj.kk
(Basic Concept of Biodiversity)

tSo&fofo/krk dh rhu izeq[k vo/kkj.kk,¡ gksrh gS&

¼v½ vkuqoaaf'kd fofo/krk (Genetic Diversity)

¼c½ tkfr fofo/krk (Species Diversity)

¼l½ ikfjfLFkfrd fofo/krk (Ecological Diversity)

¼v½ vkuqoaf'kd fofo/krk (Genetic Diversity) & ,d gh iztkfr ds fofHkUu
lnL;ksa ds e/; rFkk fofHkUu iztkfr;ksa ds e/; ik;h tkus okyh
vkuqoaf'kd ifjofrZrk (Genetic Variability) dks vkuqoaf'kd fofo/krk
(genetic diversity) dgrs gSaA ikS/kksa ;k izkf.k;ksa dh fdlh iztkfr dk gj
lnL; viuh thuksa dh lajpuk esa nwljs lnL;ksa ls cgqr fHkUu gksrk gSA
mnkgj.k ds fy,] gj euq"; nwljs euq";ksa ls cgqr fHkUu gksrk gS vFkkZr~
vkuqoaf'kd fofo/krk dk vk'k; tkfr;ksa esas thuksa dh fHkUurk ls gSA
vkuqoaf'kd fofo/krk fdlh lef"V (population) dks i;kZoj.k ds vuqdwy
gksus vkSj izkÑfrd p;u ds izfr vuqfØ;k iznf'kZr djus ds
;ksX; cukrh gSA

fdlh leqnk; dh vkuqoaf'kd fofo/krk] de tkfr;k¡ gksus dh rqyuk esa
vf/kd tkfr;k¡ gksus ij vf/kd gksrh gSA ,d tkfr ;k bldh ,d lef"V
esa dqy vkuqoaf'kd fofo/krk dks thu dks'k (gene pool) dgrs gSaA ;fn
fdlh tkfr esa vkuqoaf'kd fofo/krk vf/kd gS] rks ;g cnyh gqbZ i;kZoj.kh;
n'kkvksa esa vis{kkÑr lHkh izdkj ds vuqdwyu dj ldrh gSA vkuqoaf'kd
fofo/krk dk mi;ksx Ñf"k esa vf/kd ,oa mŸke mRiknu rFkk fodkl ds
fy, fd;k tkrk gSA

¼c½ tkfr fofo/krk (Species Diversity) & thfor izkf.k;ksa ,oa ikniksa esa
fofo/krk ik;h tkrh gS] ftls tkfr fofo/krk (species diversity) dgrs
gSaA tkfr fofo/krk dk vk'k; ,d {ks= esa tkfr;ksa dh fdLe ¼izdkj½ ls
gksrk gSA ,d bdkbZ {ks= essa tkfr dh ftruh fdLesa vFkok izdkj ik;s
tkrs gSa] mls tkrh; lè)rk dgrs gSaA iF̀oh ij tkfr fofo/krk leku
ugha gSA dqN {ks=ksa esa fofo/krk vf/kd rFkk dqN esa de gSA Hkwe/; js[kh;
izns'k esa tkfr fofo/krk vU; HkkSxksfyd {ks=ksa dh vis{kk vf/kd gSA Hkkjr
ds ekulwuh {ks=ksa esa tkfr fofo/krk lw[ks {ks=ksa ls vf/kd ik;h tkrh gSA
lkekU;r% tkfr;ksa dh la[;k vf/kd gksus ij tkfr fofo/krk Hkh vf/kd
gksrh gSA tkfr fofo/krk ds ewY;kadu ds fy, budh la[;k] cgqyrk]
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fofo/krk vkfn dk v/;;u fd;k tkrk gSA bUgha ds vk/kkj ij fdlh {ks=
fo'ks"k dks tkfr fofo/krk ls lè) vFkok foiUu ¼fucZy½ ekuk tkrk gSA
gekjs ns'k esa ufn;ksa okyk {ks= tSo&fofo/krk dh nf̀"V ls lè) ,oa
cQkZPNkfnr rFkk jsfxLrkuh izns'k tSo&fofo/krk dh nf̀"V ls foiUu
¼fucZy½ gSA

¼l½ ikfjfLFkfrd fofo/krk (Ecological Diversity) & fdlh tSfod
leqnk; esa ik;h tkus okyh iztkfr;ksa dh la[;k dks ikfjfLFkfrd fofo/krk
(ecological diversity) dgrs gSaA fdlh izns'k esa vusd ikfjfLFkfrd rU=
gks ldrs gSa rFkk izR;sd ikfjfLFkfrd rU= esa fuf'pr la[;k esa ikS/kksa rFkk
tUrqvksa dh iztkfr;k¡ ik;h tkrh gSaA ikfjfLFkfrd rU= dh fLFkjrk
ikfjfLFkfrd rU= esa tSo&fofo/krk ij fuHkZj gksrh gSA ikfjfLFkfrd rU=
esa tSo&fofo/krk vf/kd gksus ij ikfjfLFkfrd rU= esa fLFkjrk vf/kd gksrh
gSA bldk dkj.k ;g gS fd vf/kd tSo&fofo/krk ds ikfjfLFkfrd rU= essa
fdlh Hkh miHkksDrk ds fy, vusd izdkj ds tho miyC/k gksrs gSaA
vr% ;fn ,sls ikfjfLFkfrd rU= esa ,d ;k nks tho fdlh Hkh izdkj ls
foyqIr gks tkrs gSa rks muds LFkku dh vkiwfrZ vFkok izfrLFkkiu ds fy,
vU; tho Hkh ikfjfLFkfrd rU= esa miyC/k gks tkrs gSa vFkkZr~ ,d ;k nks
tho ds lekIr gksus ij ikfjfLFkfrd rU= dh fLFkjrk ij ux.; izHkko
iM+rk gSA

tSo&fofo/krk dh ewy vo/kkj.kk,¡ eq[;r% mi;qZDr rhu izdkj dh gksrh
gSaA ;s tSo&fofo/krk,¡ fodkl dh izkÑfrd izfØ;k dk ifj.kke gSA buds
vfrfjDr Ñf"k tSo&fofo/krk (agriculture biodiversity) ekuo fufeZr
fofo/krk ds :i esa izdV gksrh gSA fdlkuksa] pjokgksa] i'kqikydksa] eNqvkjksa
vkfn }kjk gtkjksa lky esa lko/kkuhiwoZd p;u djds vkSj uLy lq/kkj
djds [ksrh ;ksX; ubZ iztkfr;k¡ fodflr dh xbZ gSaA [ksrh dh iSnkokj]
i'kq/ku] eNyh vkSj vU; tyh; izk.kh ftudh [ksrh gksrh gS ;k iSnkokj
yh tkrh gS vFkok vU; tkfr;ksa] tSls&lw{etho] fpfM+;k¡] dhV vkfn Hkh
Ñf"k tSo&fofo/krk ds vUrxZr vkrs gSaA Ñf"k tSo&fofo/krk dks *Ñf"k
fofo/krk* vFkok *Ñf"k foKku tSfod fofo/krk* ds uke ls Hkh tkuk tkrk
gSA

Ñf"k tSo&fofo/krk dks pkoy ds mnkgj.k }kjk le>k tk ldrk
gS&pkoy dk oSKkfud uke vksjkbtk lVkbok (Oryza sativa) gSA
bldh Hkkjr esa djhc nks yk[k fdLesa gSaA bu fdLeksa ds vyx&vyx
y{k.k gksrs gSaA dqN fdLeksa dk Lokn vyx gksrk gS rFkk dqN fdLeksa dk
vkdkj vkSj jax vyx izdkj dk gksrk gSA

3-9-3 tSo&fofo/krk dk egÙo (Importance of Biodiversity)

tSo txr ls vusd ekuo dks izR;{k ,oa vizR;{k ykHk izkIr gksrs gaSSA
tSo&fofo/krk ds egÙo dks fuEufyf[kr Hkkxksa esa foHkDr fd;k tk ldrk gS&
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1- vkfFkZd egÙo (Economic Importance) &

tSo fofo/krk& vkfFkZd nf̀"V ls vR;ar egÙoiw.kZ gSA blls [kk|kUu]
js'ks] Hkou&fuekZ.k lkexzh ,oa tSo bZa/ku dh izkfIr gksrh gSA blds
vfrfjDr blls i;ZVu vkSj mlls lEcfU/kr lsokvksa ls Hkh vkfFkZd ykHk
izkIr gksrs gSaA bu lHkh dk laf{kIr fooj.k fuEu izdkj gS &

(i) [kk|kUu & nqfu;k ds vukt ds lzksrksa dk yxHkx 80 izfr'kr
ikniksa dh yxHkx 20 iztkfr;ksa ls izkIr fd;k tkrk gSA rhu
izeq[k Qlysa&xsgw¡] pkoy o eDdk euq"; dk nks&frgkbZ Hkkstu
cukrh gSa [ksrh dh Qlyksa ds vykok iÙks] Qy vkSj dUnewy tSlh
phtsa Hkh ikS/kksa ls izkIr gksrh gSA vusd Hkkstu nsus okys u;s ikniksa
dk Hkh fodYiksa Hkkstu lzksrksa ds :i esa iz;ksx gksrk gSA

(ii) vkS"kf/k;k¡ & ikjEifjd nokvksa ds vfrfjDr ,syksiSFkh rFkk
gksE;ksiSFkh nokvksa dk ,d cM+k fgLlk Hkh ikS/kksa ls izkIr gksrk gSA
blds vfrfjDr tSfodh; lalk/kuksa ls vusd izdkj dh vkS"kf/k;k¡
Hkh izkIr gksrh gSA ,d losZ{k.k ds vuqlkj fo'o dh 50 izfr'kr
vkS"kf/k;k¡ tSfodh; lalk/kuksa ls izkIr gksrh gSA

(iii) tSo bZa/ku & tSo bZa/ku] tSls ck;ks Mhty] ck;ks xSl vkfn tSo
lzksrksa ls feyrs gSaA tSo bZa/ku dk eq[; mÌs'; ifjogu ds fy,
thok'e bZa/kuksa dk LFkkukiUu bZa/ku izkIr djuk gSA

ikni txr dh dqN iztkfr;k¡] tSls& djat] uhe] jrutksr
¼tsVªksQk½ egqvk vkfn ewy frygu dh Js.kh esa vkrh gSaA bu ikni
tkfr;ksa ls i;kZIr ek=k esa rsy izkIr gksrk gS ,oa bl rsy dks tSo
bZa/ku esa ifjofrZr djuk vkfFkZd ,oa ikfjfLFkfrd nf̀"V ls ykHkizn
gksrk gSA

(iv) js'ks & js'ks ikS/ks ds rus] ifÙk;ksa] Qyksa vFkok chtksa ls izkIr fd;s
tkrs gSaA dikl] twV] ukfj;y] tVk] lubZ] ck¡l vkSj vU; ?kklsa
js'kksa ds lzksr gSaA budk mi;ksx vusd m|ksxksa tSls & dkxt]
diM+k] jLlh] fxUuh cSx] xyhpk vkfn esa fd;k tkrk gS] ftlls
vkfFkZd ykHk izkIr gksrk gSA

(v) Hkou&fuekZ.k lkexzh & Hkou fuekZ.k esa dke vkus okys ck¡l] isM+ksa
dh ifÙk;k¡ ¼ukfj;y ,oa [ktwj½ ,oa eq[; :i ls bekjrh ydM+h
taxyksa ls izkIr gksrh gSA

(vi) i;ZVu & tSo fofo/krk ls lè) {ks= i;ZVu ds fy, egÙoiw.kZ
LFkku gksrs gSaA i;ZVu ,d egÙoiw.kZ vkfFkZd xfrfof/k gSA
blds }kjk blls lEcfU/kr lsokvksa esa yxs yksxkssa dks jksth&jksVh esa
lgk;rk feyrh gS rFkk ljdkj dks Hkh fons'kh eqnzk dh izkfIr gksrh
gSA
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2- vkS"k/kh; egRo (Medicinal Importance) & vusd egÙoiw.kZ
vkS"kf/k;k¡ ,oa nokbZ;k¡ ikni inkFkksZ a ls rS;kj dh tkrh gSA iqjkus le; ls
gh gtkjksa nokbZ;k¡ ikniksa ls izkIr inkFkksZa ls cukbZ tkrh jgh gSaA buesas ls
25 izfr'kr vkS"kf/k;k¡ ek= 120 ikni tkfr;ksa ls izkIr dh tkrh gSaA dqN
egÙoiw.kZ vkS"kf/k;k¡ tks ikniksa ls izkIr dh tkrh gSa] bl izdkj gS &

(i) liZsUVkbu (Serpentine) & bldk mi;ksx mPp jDr pki dks
Bhd djus] vfunzk dks lekIr djus ,oa ekufld jksx ds mipkj
esa fd;k tkrk gSA ;g nok liZxU/kk (Rauwolfia serpentina) dh
tM+ksa ls izkIr dh tkrh gSA

(ii) cSykMksuk (Belladonna) & bldk iz;ksx vk¡[k ds ijh{k.k ds le;
iqryh dks pkSM+k djus esa fd;k tkrk gSA ;g nok ,Vªksik csykMksuk
(Atropa belladonna) dh ifÙk;ksa ls izkIr dh tkrh gSA

(iii) dquSu (Quinine) & bldk iz;ksx eysfj;k cq[kkj ds mipkj esa
fd;k tkrk gSA bls fludksuk dh tkfr;ksa] tSls & fludksuk
vkWfQflusfyl (Cinchona officinalis), fludksuk ysMtsfjvkuk
(C.ladgeriana) dh Nky ls izkIr fd;k tkrk gSA

3- ikfjfLFkfrd egÙo (Ecological Importance) & ikfjrU= esa vusd
izdkj dh iztkfr;k¡ gksrh gSa] tks Hkkstu ijkx.k vkSj chtksa ds ijkx.k
tSls dk;ksZa ds fy, ijLij fuHkZj djrh gSA Hkkstu J̀a[kyk] Hkkstu tky
vkSj ikfjfLFkfrdh esa lUrqyu cuk;s j[kus ds fy, gj iztkfr
dk ;ksxnku egÙoiw.kZ gksrk gSA

ikfjrU=ksa (ecosystem) ds dkj.k tSo&fofo/krk ls vusd izdkj ds
i;kZoj.k lEcU/kh ykHk gksrs gSaA buesa typØ ,oa Hkw&jklk;fud pØ
egÙoiw.kZ gSA blds vfrfjDr vkWDlhtu dk mRiknu ,oa dkcZu
MkbvkWDlkbM esa deh ¼ikS/ks izdk'k&la'ys"k.k dh fØ;k esa CO2 ysdj O2

NksM+rs gSa½ vkSj ènk ,oa ty laj{k.k tSls dqN egRoiw.kZ ykHk gSA
tSo&fofo/krk dh gkfu vUrjkZ"Vªh; Lrj ij tyok;q esa ifjorZu yk jgh
gSA ikS/ks dkcZu MkbZvkWDlkbM dks vkWDlhtu esa cnyus ds izeq[k lk/ku
gSaA ouksUewyu ,oa c<+rs vkS|ksxhdj.k ds dkj.k ok;qe.My esa dkcZu
MkbvkWDlkbM vkSj vU; xSlksa dh ek=k c<+ jgh gS ftlls *Xykscy
okfeZax* ,oa *gfjrx̀g izHkko* tSlh leL;k,¡ mRiUu gks jgh gSaA Xykscy
okfeZax ds dkj.k ioZrksa dh cQZ fi?ky jgh gS rFkk leqnzksa dk ty Lrj
c<+ jgk gSA

vusd izdkj ds lw{etho] tSls&QQw¡n ¼dod½] cSDVhfj;k vkfn èr
tSfod inkFkksZa ij thfor jgrs gSa rFkk bu tSfod inkFkksZa dk fo?kVu
ljy inkFkksZa esa djds vU; thoksa dks Hkkstu ds :i esa miyC/k djkrs gSaA
bl izdkj tSo&fofo/krk fo'o Lrj ij thou ds vk/kkj dks cuk, j[kus]
ènk ,oa ty ds laj{k.k esa ènk thoksa ds fo?kVu vkSj ty ,oa [kfut
pØksa dks cuk;s j[kus esa lgk;d gSaA
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4- lkSUn;Zijd ,oa lkaLÑfrd egÙo (Aesthetic and Cultural
Importance) & tSo&fofo/krk dk izkÑfrd lkSUn;Z ij cgqr izHkko
iM+rk gSA i;ZVu okLro esa ikfjfLFkfrd i;ZVu gh gSA tkuojksa dk
ikyuk] cxhpksa dh ns[k&js[k djuk] i{kh fujh{k.k ,oa oU; thou Hkh
tSo&fofo/krk ls lEcfU/kr gSA

ekuo lekt ikniksa ,oa izkf.k;ksa ds lkFk lkaLÑfrd :i ls tqM+k jgk gSA
vkt Hkh vusd ?kjksa esa rqylh (Ocimum sanctum) yxk;h tkrh gS rFkk
iwth Hkh tkrh gSA blds vfrfjDr ihiy (Ficus religiosa) ,oa cjxn
(Ficus benghalensis) tSls ikni rFkk fofHkUu vU; o{̀k Hkh /kkfeZd ekus
tkrs gSa ,oa budh iwtk dh tkrh gSA izk.kh Hkh vusd {ks=ksa esa] tSls&gkFkh
¼nf{k.k Hkkjr½] dkyk èx ¼jktLFkku½] xk;] lk¡i vkfn vknj ds lkFk
ns[ks tkrs gSa rFkk iwts tkrs gSaA vusd ikni ,oa izk.kh jk"Vªh; xkSjo ,oa
jk"Vªh; izrhd ds :i esa tkus tkrs gSa] tSls&Hkkjr esa jk"Vªh; izk.kh&ck?k]
jk"Vªh; i{kh&eksj] jk"Vªh; iq"i&dey ,oa jk"Vªh; o{̀k&ihiy gSA

5- lkekftd egÙo (Social Importance) & ekuo us tSo&fofo/krk dh
dqN tSo iztkfr;ksa dks lkekftd :i ls egÙo iznku dj j[kk gSA
mnkgj.k ds fy,] fofHkUu nsoh&nsorkvksa ls lEcfU/kr gksus ds dkj.k
vusd izdkj ds ikS/ks ,oa tUrq ifo= ekus tkrs gSa rFkk mudh iwtk dh
tkrh gSA rqylh] oVo{̀k] csyi= rFkk ihiy vkfn o{̀kksa dks Hkh
/kkfeZd :i ls egÙoiw.kZ ekuk tkrk gS rFkk mudh iwtk dh tkrh
gSA ,slh lHkh tSo iztkfr;ksa dks ftudh tSo&fofo/krk dh nf̀"V ls
lkekftd :i ls egÙkk gS] dks i;kZoj.k esa laj{k.k izkIr gks tkrk gSA

6- uSfrd egÙo (Ethical Importance) & ekuo us tSo&fofo/krk dh
dqN iztkfr;ksa dks uSfrd egÙo iznku dj j[kk gSA Hkkjr esa vusd
iqLrdsa oU; izkf.k;ksa dh dgkfu;ksa ij vk/kkfjr gSa] bu iqLrdksa ds vk/kkj
ij Hkkjrh; lekt esa ekuoh; vkpj.k ds uSfrd ewY;ksa dks crk;k x;k
gSA

3-10 Hkkjrh; tSo&fofo/krk (Biodiversity of India)

Hkkjr dks bldh tSo fofo/krk ds dkj.k fo'o ds 12 fojkV&fofo/krk (mega-
diversity) & okys ns'kksa esa lfEefyr fd;k x;k gSA Hkkjr esa fo'o ds dqy
Hkw&Hkkx dk yxHkx 2 izfr'kr {ks=Qy gS] tcfd ogk¡ ij fo'o dh dqy Kkr
tSo iztkfr;ksa dk yxHkx 5 izfr'kr fgLlk ik;k tkrk gSA Hkkjr dh bl fojkV
¼og̀n~½ tSo&fofo/krk dk dkj.k ;gk¡ dh vkuqoaf'kd tkfr ,oa ikfjfLFkfrd
iz.kkfy;ksa dh fofo/krk gSA 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
yn~nk[k ds B.Ms jsfxLrku rd fofHkUu izdkj dh tyok;q ,oa vkoklksa dh
miyC/krk ;gk¡ dh izeq[k fo'ks"krk gSA



tSofofo/krk ,oa
tula[;k ikfjfLFkfrdh

fVIi.kh

100
Lo-vf/kxe
ikB~; lkexzh

fp= Ø- 3-4% Hkkjrh; tSo fofo/krk ds rIr LFky

Hkkjrh; miegk}hi dk 32 fefy;u gsDVs;j {ks= tSfod&fofo/krk dh
nf̀"V ls vR;ar lEiUu gSA ;fn ge ;gk¡ ik;s tkus okys izkf.ktkr (fauna) dk
vkadyu djsa rks fofHkUu tUrqvksa dh yxHkx 65]000 iztkfr;k¡ Hkkjr esa ik;h
tkrh gS] ftuesa lokZf/kd 50]000 iztkfr;k¡ vdsys dhVksa dh gSA blds vfrfjDr
yxHkx 4]000 iztkfr;k¡ eksyLdk dh ,oa 6]000 iztkfr;k¡ vU; vd'ks#dh
izkf.k;ksa dh ik;h tkrh gSaA d'ks#dh tUrqvksa esa eNfy;ksa dh 2]000] mHk;pjksa dh
182 ¼fo'o esa ianzgok¡ LFkku½] ljhlìksa dh 453 ¼fo'o esa ik¡poka LFkku½] if{k;ksa
dh 1]200 ¼fo'o esa vkBok¡ LFkku½ rFkk Lrfu;ksa dh yxHkx 350 ¼fo'o esa vkBok¡
LFkku½ iztkfr;k¡ ;gk¡ miyC/k gSaA blds vfrfjDr ikniksa dh yxHkx 45]000
¼fo'o esa iUnzgok¡ LFkku½ iztkfr;k¡ ;gk¡ miyC/k gSa] ftuesa vdsys 15]000 iqf"ir
ikS/kksa dh gSaA Hkkjr ds ik;s tkus okys yxHkx 18 izfr'kr ikS/ks LFkkfud gSaA Qwy
nssus okyh vf/kdka'k iztkfr;k¡ LFkkfud gS] buesa ls ,d&frgkbZ rks fo'o esa dgha
vkSj ik;h gh ugha tkrh gSA

Hkkjr oU; tho dh nf̀"V ls lè)'kkyh gSA Hkkjr ds ou tSo&fofo/krk
dh nf̀"V ls fo'o esa viuk fof'k"V LFkku j[krs gSaA Hkkjr esa taxyh ikS/kksa vkSj
izkf.k;ksa dh og̀n~ tSo&fofo/krk ds vykok ;gk¡ Qlyh ikS/kksa vkSj ikyrw i'kqvksa
dh Hkh vR;ar fofo/krk gSA ;gk¡ Ñf"k dh ijEijkxr Qlyksa esa /kku] vusd nwljs
vukt] lfCt;ksa vkSj Qyksa dh 30]000 ls 50]000 iztkfr;k¡ gSaA bu ikniksa dh
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lcls vf/kd fofo/krk iwohZ ?kkV] if'peh ?kkV] mÙkjh fgeky; vkSj iwoksZÙkj dh
igkfM+;ksa ds Hkkjh o"kkZ okys {ks=ksa esa gSA ¼fp= Ø- 3-4½

Hkkjr esa ns'kh i'kq/ku dh Hkh Hkkjh fofo/krk gSA ;gk¡ eosf'k;ksa dh 27 uLysa]
HksM+ksa dh 40 uLysa vkSj cdjh dh 22 uLysa gSaA fo'o dh lHkh 8 HkSalksa dh uLysa
Hkkjr esa ik;h tkrh gSaA

3-11 gkWV LikWVl (Hot Spots)

IkF̀oh ds ,sls LFkku tgk¡ lè) tSo&fofo/krk feyrh gS vFkkZr~ ;gk¡ ij tkfr;ksa
dh i;kZIr rFkk LFkkuh; tkfr;ksa dh vf/kdrk ik;h tkrh gS] ysfdu lkFk gh bu
tho&tkfr;ksa ds vfLrRo ij fujUrj ladV cuk jgrk gS] oks LFkku ¼{ks=½ laj{k.k
dh nf̀"V ls rIr LFky vFkok gkWV LikWV~l (hot spots) dgykrs gSaA ¼fp= 3-5½

izfl) fczfV'k ikfjfLFkfrdfon~ ukeZu ek;lZ us 1988 esa rIr LFky dh
ladYiuk izLrqr dhA mUgksaus Li"V fd;k fd tgk¡ LFkkuh; tkfr;ksa dh
vkuqikfrd nf̀"V ls vf/kdrk ik;h tkrh gS] ogk¡ mPp nj ls vkokl esa fouk'k
gks jgk gSA mUgksaus fo'o esa 12 rIr LFkyksa dk fu/kkZj.k fd;k] ftuesa fo'o dh
yxHkx 12 izfr'kr tSo iztkfr;k¡ fuokl djrh gSa] tcfd ;s rIr LFky iF̀oh ds
dqy {ks=Qy dk dsoy 0-2 izfr'kr Hkw&Hkkx ?ksjrs gSaA orZeku esa rIr LFkyksa dh
la[;k c<+dj 25 gks xbZ gS tks iF̀oh ry ds 1-4 izfr'kr Hkkx dks ?ksjs gq,
gSaA ;gk¡ fo'o dh dqy ikni tkfr;ksa dk 44 izfr'kr rFkk dqy d'ks#dh tkfr;ksa
dk 35 izfr'kr Hkkx ik;k tkrk gSA

fp= Ø- 3-5% tSo fofo/krk ds oSf’od gkWV LikWVl
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lkj.kh Ø 3-1 tSo&fofo/krk ds oSf'od gkWV LikWVl (Global Hot Spots
of Biodiversity)

Ø
la gkWV LikWV~l vFkok rIr LFky

oSf’od
ikniksa
dk %

d’ks#fd;ksa
dk %

1
2
3
4
5
6
7
8

9

10
11

12
13

14
15
16

17
18
19

20
21

22

23

24

25

esMkxkLdj (Madagascar)
fQyhihUl (Philippines)
U;wthyS.M (New Zealand)
Vªksfidy ,UMht (Tropical Andes)
ehtks vesfjdu ou (Meso American Forest)
nf{k.kh e/; phu (South Central China)
dSjhfc;u (Caribbean)
osySfl;k (Wallacea)
czkthy ds vVykafVd ou (Brazil’s Atlantic
Forest)
lqUnzkys.M (Sundraland)
b.Mks&cekZ iwohZ fgeky; (Indo-Burma
Eastern Himalayas)
dkWds”kl (Caucasus)
iukek if”peh ;wDosMksj ds Mªsu@dksd
(Choc/Darien of Panama Western
Ecuador)
osLVuZ ?kkV&Jhyadk (Western Ghat Sri Lanka)
U;w dsyhMksfu;k (New Caledonia)
iksyhusfl;k@ehØksusfl;k (Polynesia/
Micronesia)
czkthy fljSMks (Brazil Cerrado)
e/; fpyh (Central Chile)
nf{k.kh&if”peh vkWLVªsfy;k (South-Western
Australia)
esMhVsjsfu;u csflu (Mediterranean Basin)
dSfyQksfu;k QyksfjfLVd izksfoUl (California
Floristic Province)
dsU;k@rUtkfu;k ds bZLVuZ vkdZ ,oa rVh; ou
(Eastern Arc and Coastal Forest of
Tanzania/Kenya)
dsi QyksfjfLVd izksfoUl (Cap Floristic
Province)
if”peh vQzhdh ou (Western African
Forest)
ldqysUV dk: (Succulent Karoo)

3-2
1-9
0-6
6-7
1-7
1-2
2-3
0-5
2-7

5-0
2-3

0-5
0-8

0-7
0-9
1-1

1-5
0-5
1-4

4-3
0-7

0-5

1-9

0-8

0-6

2-8
1-0
0-5
5-7
4-2
0-7
2-9
1-9
2-1

2-6
1-9

0-2
1-5

1-3
0-3
0-8

0-4
0-2
0-4

0-9
0-3

0-4

0-2

1-0

0-2
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fo'o ds bu 25 rIr LFkyksa esa ls nks Hkkjr esa ik;s tkrs gSa vkSj ;g iM+kSlh ns'kksa
rd QSys gq, gSaA Hkkjr esa izFke rIr LFky if'peh ?kkV gS tks Jhyadk rd QSyk
gqvk gS rFkk nwljk rIr LFky iwohZ fgeky; esa gS tks E;kaekj rd QSyk gqvk gSA
Hkkjr esa] fo'o ds dqy Hkw&Hkkx dk dsoy 2&4 izfr'kr Hkkx gS] ysfdu
tSo&fofo/krk esa bldk va'knku 8 izfr'kr tkfr;ksa dk gSA

3-12 tSo&fofo/krk dk laj{k.k
(Conservation of Biodiversity)

tSo&fofo/krk dk laj{k.k ls rkRi;Z gS&tSo&fofo/krk dk izcU/ku] ifjj{k.k ,oa
iqu% iwoZ fLFkfr dks izkIr djukA tSo&fofo/krk ds laj{k.k dks nks oxksZa esa oxhZÑr
fd;k tk ldrk gS &

¼v½ Lo&LFkkus laj{k.k (In-situ Conservation) & tSo&fofo/krk dks mlds
izkÑfrd i;kZoj.k esa lajf{kr djuk] Lo&LFkkus laj{k.k dgk tkrk gSA
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) ?kksf"kr dj fn;k
tkrk gSA fu"ks/k dh lhek ds vuqlkj bu {ks=ksa dks rhu izdkj esa ck¡Vk
x;k gS &

(i) jk"Vªh; m|ku (National Parks)

(ii) vHk;kj.; (Sanctuaries)

(iii) thoe.My vkjf{kr {ks= (Biosphere Reserves)

(i) jk"Vªh; m|ku (National Parks) & jk"Vªh; m|ku oU;
thou ,oa ikfjfLFkfrd ra= nksuksa ds laj{k.k ds fy, lqfuf'pr
gksrs gSaA vr% buesa f'kdkj djuk ,oa i'kq pjkuk iw.kZ:is.k oftZr
gksrk gSA budh LFkkiuk ,oa fu;a=.k dsUnz ljdkj ds vUrxZr
gksrk gS] ijUrq budh O;oLFkk lEcfU/kr jkT; ljdkj ds v/khu
gksrh gSA Hkkjr esa dqy 77 jk"Vªh; m|ku gSa tks yxHkx 35]000
oxZ fd-eh- {ks= esa QSys gq, gSa vFkkZr~ ;s ns'k ds dqy HkkSxksfyd
{ks= dk yxHkx 1 izfr'kr Hkkx ?ksjs gq, gSaA

(ii) vHk;kj.; (Sanctuaries) & vHk;kj.;ksa dk mÌs'; dsoy oU;
thou dk laj{k.k gksrk gS] vr% buesa O;fDrxr LokfeRo] ydM+h
dkVus] i'kqvksa dks pjkus vkfn dh vuqefr bl 'krZ ds lkFk nh
tkrh gS fd bu fØ;k&dykiksa ls oU; izk.kh izHkkfor u gksA budh
LFkkiuk ,oa fu;a=.k lEcfU/kr jkT; ljdkj ds v/khu gksrh gSA
Hkkjr esa yXkHkx 421 vHk;kj.; gSa] ftudk {ks=Qy yxHkx ,d
yk[k oxZ fd-eh- gS vFkkZr~ ;s ns'k ds dqy HkkSxksfyd {ks= dk
yxHkx 3 izfr'kr Hkkx ?ksjs gq, gSaA
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(iii) thoe.My vkjf{kr {ks= (Biosphere Reserves) & lu~ 1971
esa ;wusLdks dh euq"; ,oa thoe.My ifj;kstuk 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
ns'k esa igyk thoe.My vkjf{kr {ks= 1986 esa uhyfxjh esa
LFkkfir fd;k x;k FkkA vkjf{kr {ks= dks izcU/ku ds vk'k; ls
fuEufyf[kr rhu Hkkxksa esa foHkkftr fd;k tkrk gS&

(a) dsUnzh; vFkok dksj {ks= (Core Zone) & ;g tho e.My
dk lcls egÙoiw.kZ {ks= gksrk gSA ;g {ks= iw.kZr;k oftZr gksrk
gSA bl {ks= ds ikfjfLFkfrd rU= esa fdlh Hkh izdkj dh
ekuoh; xfrfof/k;k¡ ugha gksus nh tkrh gSaA

(b) izfrjks/kd vFkok e/;orh {ks= (Buffer Zone) & e/;orhZ
izfrjks/kd {ks= esa lhfer ekuo fØ;k&dykiksa dh vuqefr gksrh
gSA i;kZoj.kh; f'k{kk rFkk izf'k{k.k] 'kks/k dk;Z] i;ZVu ;k
izcU/ku ls lEcfU/kr dk;Z bl {ks= esa fd;s tk ldrs gSaA

(c) ifjpkyu vFkok vkokUrj {ks= (Transition Zone) &
ifj/kh; ifjpkyu {ks= esa vusd izdkj dh ekuo xfrfof/k;ksa dh
vuqefr gksrh gSA bl {ks= esa [ksrhckM+h] okfudh ,oa euksjatu
vkSj vU; vkfFkZd mi;ksx tSlh xfrfof/k;k¡ pyrh jgrh gSaA

¼c½ cfg% LFkkus laj{k.k (Ex-situ Conservation) & tSo&fofo/krk dks
mlds izkÑfrd vkokl ls ckgj lajf{kr djuk] cfg% LFkkus laj{k.k
dgykrk gSA bl izdkj dk laj{k.k ,slh iztkfr;ksa ds fy, fd;k tkrk gS]
tks vR;f/kd ladVkiUu fLFkfr esa gksaA bl izdkj dk laj{k.k m|ku
¼ikniksa ds fy,½ ;k fpfM+;k?kj ¼izkf.k;ksa ds fy,½ vkfn esa fd;k tkrk
gSA ,slh iztkfr;ksa ds fy, iquokZl dsUnzksa (Rehabilitation Center) dh
LFkkiuk dh tkrh gSA tgk¡ mudks j[kdj lHkh izdkj ls laj{k.k fd;k
tkrk gSA ns'k ds vusd LFkkuksa ij bl izdkj ds iquokZl dsUnzksa dh
LFkkiuk dh xbZ gS&

3-12-1 yqIrizk;% rFkk [krjs esa iM+h iztkfr;k¡
(Endangered and Threatened Species)

izÑfr ,oa izkÑfrd lalk/kuksa ds laj{k.k ds varjkZ"Vªh; la?k (International
Union of Conservation of Nature and Natural Resources = IUCN) dh
yky vk¡dM+k iqLrd (Red Data Book) esa ikniksa ,oa tUrqvksa dks orZeku ,oa
Hkwrdkyhu forj.k] thola[;k ?kuRo esa deh] izkÑfrd vkoklksa dh izpqjrk ,oa
{kerk rFkk tkfr dh vius tSfodh (Biology) rFkk lEHkkfor egÙo (Potential
value) ds vk/kkj ij fuEukafdr 6 Jsf.k;ksa esa ck¡Vk gS&

1- foyqIr (Extinct) & ,slh ikni tkfr;k¡ tks fdlh LFkku ij izpqj ek=k
esa ugha ik;h tkrh Fkha] fdUrq vc og iztkfr;k¡ vius izkÑfrd
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okl&LFkku esa vizkI; gks x;h gSaA ,sls okl&LFkku dk fujh{k.k fujUrj
djrs jgus ij Hkh ;fn igys okyh ikni iztkfr;k¡ vius okl&LFkku ij
ugha feyrh gSa rks mUgsa yqIr ikni tkfr;k¡ le>k tkrk gSA bl izdkj
dh ikni iztkfr;ksa dk laj{k.k djuk lEHko ugha gksrk gSA

2- yqIrizk;% vFkok ladVkiUu (Endangered) & dqN ikni tkfr;k¡
yqIr gksus okyh voLFkk esa igq¡p tkrh gSaA ;fn bl izdkj dh ikni
iztkfr;ksa dh ikfjfLFkfrd n'kk,¡ ogh cuh jgrh gSa rks mudks yqIr gksus
ls cpkuk vlEHko gks tkrk gSA vr% bl izdkj dh ikni iztkfr;ksa dh
la[;k cgqr de gks tkrh gS ftlesa iztuu dh n{krk Hkh
/khjs&/khjs ?kVdj 'kwU; gks tkrh gS vkSj ,slh n'kk esa ;s iztkfr;k¡
yqIrizk;% gksus yxrh gSaA

3- vfrlaosnu'khy vFkok {kqes| (Vulnerable) & blds vUrxZr ,slh
ikni iztkfr;k¡ lfEefyr dh tkrh gSa] ftUgsa nq"izHkkfor djus okys
dkjd ;fn tkjh jgsa rks os yqIrizk;% Js.kh esa izos'k dj ldrh gSaA bl
izdkj ds ikni lewg dks fujUrj ;fn ,d gh ikfjfLFkfrd ifjfLFkfr;ksa
esa jguk iM+rk gS rks os yqIrizk;% gksus yxrh gSaA

4- nqyZHk vFkok fojy (Rare) & blds vUrxZr mu ikni tkfr;ksa dks
lfEefyr fd;k tkrk gS tks lalkj ds fdUgha LFkkuksa ij rFkk cgqr de
la[;k esa ik;h tkrh gaSA izkjEHk esa ,slh ikni iztkfr;k¡ yqIr gksus dh
fLFkfr esa ugha vkrh gSa fdUrq le;kuqlkj /khjs&/khjs yqIrizk;% fLFkfr esa
vkdj vUr esa u"V gks tkrh gSaA

5- [krjs esa iM+h vFkok ladVxzLr (Threatened) & blds vUrxZr bl
izdkj dh ikni iztkfr;ksa dks lfEefyr fd;k tkrk gS ftudk iF̀oh ij
vfLrRo euq"; }kjk buds okl&LFkkuksa ds O;kid fouk'k ds dkj.k
vfuf'pr gks x;k gks vFkkZr~ tks yqIrizk;% vfrlaosnu'khy vFkok nqyZHk
Js.kh ds varxZr j[ks x;s gksa] bl Js.kh esa vkrs gSaA

6- ladVeqDr (Out of Danger) & blds varxZr mijksDr ik¡p izdkj ds
lewgksa esa ls fdlh ,d ds lewg dh Hkk¡fr ikni iztkfr;k¡ gksrh gSa vkSj
buds izHkkoh laj{k.k gksus ds QyLo:i ladVeqDr gks tkrh gaS vFkkZr~
vius iwoZ okl&LFkku esa LFkkfir gks tkrh gSA

3-12-2 ikni iztkfr;ksa ds yqIrizk;% gksus ds dkj.k
(Causes of Endangered Plant Species)

1- okl&LFkku ds (habitat) u"V gksus ds dkj.k

2- tSoh; dkjdksa (biotic factors) ds dkj.k]

3- okrkoj.kh; dkjdksa (environmental factors) ds dkj.k

4- ikfjfLFkfrd LFkkukiUu (ecological substitutes) ds dkj.k]

5- iSFkksykWftdy dkjdksa (pathological factors) ds dkj.k]
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3-12-3 Hkkjr dh yqIrizk;% ,oa ladVxzLr tkfr;k¡
(Endangered and Threatened Species of India)

vkbZ-;w-lh-,u- (IUCN) dh ,d fjiksVZ ds vuqlkj lalkj dh yxHkx 10 izfr'kr
¼20]000 ls 25]000½ rd ikni tkfr;k¡ yqIr gks ldrh gSaA lu~ 1980 esa bl
fo"k; ij cy nsus ds fy, cksVsfudy losZ vkWQ bf.M;k (B.S.I.) us **FkzsfV.M
Iyk.V~l vkWQ bf.M;k&, LVsV vkWQ vkVZ** (Threatened Plants of India – A
State of Art) uked ,d iqLrd dks izdkf'kr fd;kA blds vfrfjDr lu~ 1984
esa cksVfudy losZ vkWQ bf.M;k us f}rh; iqLrd *n bf.M;u Iyk.V jsM MsVk
cqd* (The Indian Plant Red Data Book) dks izdkf'kr fd;k] ftlesa yqIrizk;
125 vkor̀chth ikS/kksa dk o.kZu fd;k x;k gS] ftlesa ls dqN izeq[k ikni
tkfr;k¡ fuEufyf[kr gSa &

1- Qkbdl csUxkysfUll (Ficus benghalensis)

2- lkbfy;e IyS.Vkxks vksosVk (Psyllium plantagoovata)

3- VsjksLieZe ,slSfjQksfy;e (Pterospermum acerifolium)

4- jksfYQ;k lisZ.Vkbuk (Rauwolfia serpentina)

5- VsDVksuk xzkf.Ml (Tectona grandis)

6- lsfi.Ml lsiksusfj;k (Sapindus saponaria)

7- dsukfcl lsVkbok (Cannabis sativa)

8- fludksuk ySMtsfj;kuk (Cinchona ledgeriana)

9- ¶ySfDlul ¶yksjhc.Mk (Fraxinus floribunda)

10- dkWfYpde vkWVeusy (Colchicum autumnale)

11- ;wQksfcZ;k jks;fy;kuk (Euphorbia royleana)

12- vkfVZdkfM;ksfl;k (Urtica dioica)

13- 'kksfj;k jkscLVk (Shorea robusta)

14- Fkkbel lfQZYye (Thymus serpyllum)

15- ls.Vsye ,yce (Santalum album)

3-12-4 yky vk¡dM+k iqLrd vFkok jsM MkVk cqd
(Red Data Book)

izÑfr ,oa izkÑfrd lalk/kuksa ds laj{k.k ds varjkZ"Vªh; la?k ;k vkbZ-;w-lh-,u-
(IUCN) us vius v/khuLFk **ljokboy lfoZl deh'ku** (Survival Service
Commission) ds }kjk ,d fo'ks"k *yky vk¡dM+k iqLrd* (Red Data Book)
dk izdk”ku fd;k gSA blesa lHkh izdkj dh ladVxzLr oU; thoksa lEcU/kh
tkudkjh nh xbZ gSaA bl iqLrd esa fofHkUu oU; izkf.k;ksa dh yqIr gks jgh
iztkfr;ksa dks cpkus ds fy, ekxZn'kZu Hkh fn;k x;k gSA
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bldh vc rd ik¡p iqLrdsa izdkf'kr gks pqdh gS] ftldh izFke iqLrd dk
izdk'ku 1 tuojh] 1972 dks gqvk FkkA budk laf{kIr fooj.k fuEu izdkj gS

lkj.kh Ø- 3-2% yky vk¡dMk iqLrd lkj.kh (Red Data Book)

1- izFke yky vk¡dM+k
iqLrd

236 iztkfr;k¡
¼292 mi iztkfr;k¡½

Lru/kkjh

2- f}rh; yky
vk¡dM+k iqLrd

287 iztkfr;k¡
¼341 mi&iztkfr;k¡½

i{kh

3- rr̀h; yky
vk¡dM+k iqLrd

36 iztkfr;k¡ ,oa mi&iztkfr;k¡
119 iztkfr;k¡ ,oa mi&iztkfr;k¡

e#LFkyh;
mHk;pj
ljhlì jsaxus okys

4- prqFkZ yky
vk¡dM+k iqLrd

nqyZHk ,oa vizkI; eNfy;k¡
iztkfr;k ,oa mi&iztkfr;k¡

5- iape yky vk¡dM+k
iqLrd

nqyZHk ,oa vizkI; ikS/ks]
ouLifr;k¡
iztkfr;k¡ ,oa mi&iztkfr;k¡

yky vk¡dM+k iqLrd esa iztkfr;ksa dk fuEufyf[kr pkj eq[; Hkkxksa esa
o.kZu gS&

1- ,slh yqIr gks jgh iztkfr;k¡ ftuds cpko dk iwjk /;ku j[kuk vko';d
gSA budh tkudkjh iqLrd ds yky jax ds i"̀Bksa ij eqfnzr gSA

2- ,slh nqyZHk iztkfr;k¡ tks la[;k eas cgqr de gSa vkSj dqN fuf'pr LFkkuksa
ij gh miyC/k gSa rFkk bu iztkfr;ksa dh lekIr gksus dh vk'kadk gS]
budh tkudkjh lQsn jax ds i"̀Bksa ij eqfnzr gSA

3- ,slh yqIr gks jgh iztkfr;k¡ ftudh la[;k yxkrkj rsth ls de gksrh tk
jgh gSA ;g tkudkjh ihys jax ds i"̀Bksa ij eqfnzr gSA

4- ftu iztkfr;ksa dks yqIr gksus ls cpk fy;k x;k gS mudh tkudkjh gjs
jax ds Ik`’Bksa ij eqfnzr gSA

5- ,slh iztkfr;k¡ ftuds ckjs esa iwjk fooj.k miyC/k ugha gS rFkk ftuds ckjs
esa vk'kadk gS fd mudh la[;k de gks jgh gSA ;g tkudkjh iqLrd ds
vUr esa Hkwjs jax ds i"̀Bksa ij eqfnzr gSA

viuh izxrh tk¡fp, (Check Your Progress)

6- Hkkjr es fuEu esa ls dkSu&lk rIr LFky gS\

¼v½ iwohZ ?kkV ¼c½ if”peh ?kkV

¼l½ if”peh fgeky; ¼n½ vjkoyh {ks=
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7- yky vk¡dMk iqLrd esa lqpuk,¡ fuEu esa ls fdlls lEcfU/kr jgrh
gS &

¼v½ cgqyrk eas ik;s tkus okys ikniksa ds ckjs esa

¼c½ cgqyrk esa ik;s tkus okys izkf.k;ksa ,oa iknikas ds ckjs esa

¼l½ ladVxzLr ikniksa ds ckjs esa

¼n½ ladVxzLr ikniksa ,oa izkf.k;ksa ds ckjs esa

3-13 tSo&e.My lap;u] e/;izns'k ds vHk;kj.; ,oa
jk"Vªh; m|ku (Biosphere Reserves, Sanctuaries
and National Parks of Madhya Pradesh)

taxyh tkuojksa ds }kjk izÑfr esa lUrqyu cuk jgrk gSA blfy, budk laj{k.k
cgqr vko';d gSA

taxyh i'kq&if{k;ksa dk izÑfr esa ,d egÙoiw.kZ LFkku gSA blfy, ;g
cgqr t:jh gS dh euq"; dks vius 'kkSd vFkok vko';drkvksa dks iwjk djus ds
fy, mUgsa u"V u djds mldk laj{k.k djuk pkfg,A Hkkjro"kZ esa 'ksj] phrk vkSj
eksj jk’Vªh; oU; tUrq gSaA ljdkj us ou laj{k.k dks ,d jk"Vªh; uhfr cukdj
ouksa ds dkVus ij rFkk vU; izkf.k;ksa ds f'kdkj ij dkuwu cuk fn;k gSA blds
vfrfjDr ljdkj us taxyh tkuojksa rFkk i'kq&if{k;ksa dks lqjf{kr j[kus ds fy,
fo'ks"k LFkkuksa ij lqjf{kr ouksa dk fuekZ.k Hkh fd;k gSA

tula[;k esa of̀) ds dkj.k ouksa dks u"V fd;k tk jgk gS rFkk Hkwfe dk
mi;ksx 'kgjhdj.k djus ds fy, fd;k tk jgk gSA oU; ikniksa (wild
plants) ,oa oU; tUrqvksa (wild animals) eas ifjorZu ns[kus dks fey jgs gSa
vkSj buesa ls vusd oU; izk.kh /khjs&/khjs u"V gksrs tk jgs gSaA rjkbZ ,oa ufn;ksa
ds fdukjksa dh ouLifr;ksa dks NksM+dj vU; LFkkuksa ij okLrfod oqMyS.M
(woodland) esa C;wfV;k (Butea), esfy;k (Melia), ,dsf'k;k (Acacia) rFkk
ftthQl (Zizyphus) ds o{̀k de ns[kus dks feyrs gSa vFkkZr~ budh la[;k esa Hkh
yxkrkj deh gks jgh gSA fofHkUu izdkj ds izkÑfrd vkoklksa ds u"V gksus ds
lkFk&lkFk oU; thou ij f'kdkfj;ksa dk Hkh cgqr cqjk izHkko iM+k gSA MkW- euh
(Dr. Mani, 1974) ds vuqlkj xr nks 'krkfCn;ksa esa if{k;ksa dh nks tkfr;ksa rFkk
Lru/kkfj;ksa dh 15 vU; tkfr;k¡ u"V gks pqdh gSaA

vk/kqfud ;qx esa lHkh ns'kksa esa ;g tkx:drk vk x;h gS fd fdl izdkj
oU; ikniksa ,oa izkf.k;ksa dks lajf{kr j[kk tk;sA vr% vusd ns'kksa esa vÝhdu
gkFkh (African Elephant), fpEisUth (Chimpanzee)] phrk rFkk rksrk dh
fofHkUu izdkj dh tkfr;ksa ,oa Qj (fur) mRiUu djus okys tkuojksa ls fdlh
izdkj dh oLrq ds fuekZ.k ij izfrcU/k yxk fn;k x;k gSA
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3-14 oU; thou dk laj{k.k
(Conservation of Wildlife)

Ekuq’; vius euksjatu ds fy, oU; izkf.k;ksa dk f'kdkj djrk FkkA vr% oU;
izkf.k;ksa ds laj{k.k ds fy, f'kdkj ds Åij izfrcU/k yxkuk vR;Ur vko';d gks
x;k FkkA blds vfrfjDr viuh vko';drk ds fy, euq"; Hkkjh la[;k esa o{̀kksa
dks dkVrs gSa] ftlls izkÑfrd lUrqyu fcxkM+us dk Hk; jgrk gSA

bl fy, taxyksa ls o{̀kksa dks dkVus ds ckn iqu% o{̀kkjksi.k djuk
vko”;d :Ik ls gksuk pkfg,A izkÑfrd ufn;ksa] rkykcksa rFkk >hykas esa fofHkUu
izdkj dh eNfy;k¡ ikbZ tkrh gSa ftUgsa O;kikfjd ykHk ,oa Hkkstu ds fy, tky
Mkydj idM+rs gSaA ufn;ksa esa lUrqyu cuk;s j[kus ds fy, eNfy;ksa dk
mifLFkr gksuk vR;ar vko';d gSA vr% bl ckr dk /;ku j[kuk pkfg, fd
rkykc ls T;knk eNfy;k¡ u idM+h tk,¡ vU;Fkk rkykc ds ikfjfLFkfrd rU=
(ecosystem) ds u"V gks tkus ij fofHkUu izdkj dh dfBukbZ;k¡ mRiUu gks
ldrh gSaA

ouksa ds ikfjfLFkfrd rU= esa fofHkUu izdkj ds isM+&ikS/kksa] tho&tUrq]
tSls&dhV] i{kh] ljhl`i rFkk Lru/kkjh tUrq ik;s tkrs gSaA euq";ksa us oU;
izkf.k;ksa dks vius euksjatu dk lk/ku cuk fy;k gS] ftlds QyLo:i izkf.k;ksa
dh vusd tkfr;k¡ foyqIr (extinct) gks xbZ gSaA

;gh ugha] oU; izk.kh% tSls&'ksj] phrk] xSaMk] dLrwjh èx] ?kfM+;ky] rsanqvk]
eksj rFkk vtxj ,oa ckjgflaxk dks ;fn Bhd izdkj ls laj{k.k (conservation)
izkIr u gks ldsxk rks fdlh u fdlh fnu bu tUrqvksa dh Hkh tkfr;k¡ foyqIr
(extinct) gks ldrh gSaA Hkkjr ljdkj }kjk bl fn'kk esa oU; thou laj{k.k
(wildlife conservation) ds fy, Bksl dne mBk;s x;s gSa] ftlds }kjk fofHkUu
izdkj ds isM+&ikS/kksa dh nqyZHk tkfr;ksa ,oa oU; izkf.k;ksa dks lqjf{kr djuk gS vkSj
bl ckr ds iz;kl fd;s tkrs gSa fd muesa iztuu djkdj muds vfLrRo
(existence) dks dk;e j[kk tk ldsA ljdkj us oU; thou dkuwu cuk;s gSa
ftlesa oU; izkf.k;ksa dk f'kdkj djuk dkuwuh tqeZ gSA blds vfrfjDr oU;
thou ds izkÑfrd laj{k.k ds fy; lajf{kr {ks=ksa dk fo'kky ra= (network) gksuk
vR;ar vko';d gS ftudk izcU/ku ekuo lekt ds dY;k.k ,oa vusd mÌs';ksa
dh iwfrZ gsrq fd;k tkrk gSA blds vUrxZr jk"Vªh; m|ku (national parks),
vHk;kj.; (sanctuaries), thoe.My fjtoZ (biosphere reserves), izkÑfrd
fjtoZ (natural reserves)] izkÑfrd Lekjd (natural monuments), rFkk
lkaLÑfrd LFkyn'̀; (cultural landscapes) vkfn dk fuekZ.k fd;k tkrk gSA

IBWL dh 15 ohaa cSBd esa ¼1 vDVwcj] 1982½ esa rRdkyhu iz/kkuea=h
LoxhZ; Jherh bfUnjk xk¡/kh us Hkkjr ds oU; tho laj{k.k gsrq ,d 12 lw=h
dk;Z ;kstuk izLrqr dhA blesa oSKkfud i)fr }kjk lapkfyr lajf{kr {ks=ksa
ds ,d tky dh LFkkiuk djuk Hkh Fkk] ftlesa jk"Vªh; m|ku] vHk;kj.;]
tSo&e.My] fjtoZ rFkk vU; {ks= Hkh 'kkfey FksA
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lkj.kh Ø- 3-3% lajf{kr {ks= ,oa mudk rqyukRed v/;;u
(Protected Areas and their Comparative Study)

Øekad
(S.N.)

jk"Vªh; m|ku
(National Park)

vHk;kj.;
(Sanctuary)

tSo&e.My fjtoZ
(Biosphere Reserve)

1- ;g fdlh taxyh
izk.kh dh fo”ks’k
iztkfr ds
okl&LFkku gsrq
cuk;k tkrk gS( tSls
&ck?k] “ksj] xSaMk
vkfnA

;g fdlh iztkfr
fo”ks’k ij vk/kkfjr
gksrk gSA

;g fdlh ,d] nks ;k
vf/kd iztkfr;ksa ds fy;s
ugha vfirq leLr thoksa
vFkkZr~ ikfjfLFkfrd rU=
ds fy;s vk/kkfjr gksrk
gSA

2- Hkkjr esa blds
vkdkj dk foLrkj
0-04 ls 3162 oxZ
fd-eh- gSA

blds vkdkj dk
foLrkj 0-61 ls 7818
oxZ fd-eh- gSA

blds vkdkj dk
foLrkj 5670 oxZ fd- eh-
ls T;knk gSA

3- fo/kku }kjk budk
lhekadu lqfuf”pr
fd;k tkrk gSA

budk lhekadu
lqfuf”pr ugha gksrk
gSA

fo/kku }kjk budk
lhekadu lqfuf”pr gksrk
gSA

4- cQj tksu ds
vfrfjDr dksbZ
tSoh; gLr{ksi ugha
fd;k tk ldrk gSA

buesa dsoy lhfer
tSoh; gLr{ksi fd;k
tk ldrk gSA

cQj tksu ds vfrfjDr
dksbZ tSfod gLr{ksi ugha
fd;k tk ldrk gSA

5- Ik;ZVu vuqekU; gSA Ik;ZVu vuqekU; gSA Ik;ZVu izk;% vuqekU;
ugha gSA

6- thu iwy ,oa laj{k.k
ij dksbZ /;ku ughaA

bl ij vHkh dksbZ
/;ku ughaA

bl ij /;ku fn;k tk
jgk gSA

3-14-1 jk"Vªh; ikdZ ,oa vHk;kj.;
(National Parks and Sanctuaries)

oU; thou dh lqj{kk ,oa mudh of̀) ds fy, oU; thou vf/kfu;e] 1972
(Wildlife Act, 1972) ds vuqlkj jkT; ljdkj dks ;g vf/kdkj fn;k x;k gS
fd os fdlh Hkh {ks= dks us'kuy ikdZ (national parks) vFkok vHk;kj.;
(sanctuaries) ds fy, iz;ksx esa yk ldrs gSaA vkt Hkkjr esa 104 jk"Vªh; ikdZ
40]501-13 oxZ fd-eh- esa QSys gq, rFkk 500 ls vf/kd vHk;kj.; 1]17]042-04 oxZ
fd-eh- esa QSys gq, gSaA bl izdkj ls vHk;kj.; ,oa jk"Vªh; ikdZ dk dqy {ks=Qy
1]56]961-04 ¼o"kZ 2000 rd½ oxZ fd-eh- gSA Hkkjr ljdkj }kjk ,d ,DliVZ
desVh (Expert Committee) dk fuekZ.k fd;k x;k gSA ftlds vuqlkj ns'k dk
4% {ks=Qy jk"Vªh; ikdZ rFkk vHk;kj.; ds fy, iz;qDr gksuk pkfg,A lHkh
jk"Vªh; ikdZ rFkk lsUpqjht ,d izdkj ds ugha gksrs gSaA dqN esa bl izdkj dh
fo'ks"krk,¡ mRiUu gks x;h gSa] ftlls fof'k"V izdkj ds oU; izkf.k;ksa dh tkfr;ksa
dks lqjf{kr j[kk tk ldrk gS] tSls&fxj us'kuy ikdZ (Gir National Park)
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dks ,sf'k;kfVd 'ksj (Asiatic Lion) ds fy, lsUpqjh rFkk dkthjaxk (Kaziranga)
jk"Vªh; ikdZ dks jkbuksfljksl (Rhinoceros) ds fy, cuk;k x;k gSA

dqN jk"Vªh; ikdZ blfy, izfl) gSa fd muesa cgqr vf/kd ek=k esa fofHkUu
izdkj ds oU; izk.kh ik;s tkrs gSa ftuesa lcls izeq[k dkUgk jk"Vªh; ikdZ
(Kanha National Park) rFkk dkcsZV jk"Vªh; ikdZ (Corbett National Park)
gSA lalkj esa Hkjriqj if{k;ksa ds fy, e'kgwj gSA

jk"Vªh; ikdZ rFkk lsUpqjh ds }kjk fofHkUu izdj ds ikfjfLFkfrd rU=
fu;fer :i ls pyrs jgrs gSa rFkk ènk vijnu (soil erosion) ugha gks ikrk
gSA blds vfrfjDr [kfut yo.kksa dk pØh;dj.k (cycling) gksrk jgrk gSA

Hkkjr esa jk"Vªh; m|kuksa dh izeq[k Hkwfedk jgh gS vkSj lu~ 1981 ls
yxkrkj budh la[;k esa of̀) gqbZ gSA Hkkjr esa lu~ 1981 esa bu m|kuksa dh
la[;k dsoy 19 Fkh ftuesa yxkrkj of̀) ds QyLo:i lu~ 1983 esa budh
la[;k 44 rFkk lu~ 1988 esa budh la[;k 66 rFkk twu 1992 rd budh la[;k
73 gks x;h FkhA uohure vk¡dM+ksa ds vuqlkj budh la[;k 100 gks x;h gSA bu
m|kuksa esa fo'ks"kK izdkj ds oU; izk.kh] tSls & 'ksj (Lion), ck?k (Tiger), rFkk
jkbuks (Rhino) ds fy, vkoklksa dk izcU/k fd;k tkrk gS vkSj budk {ks=Qy
U;k;kf;d fu;eksa ds vuqlkj fu/kkZfjr fd;k tkrk gSA bu m|kuksa dk voyksdu
i;ZVd dj ldrs gSa] fdUrq f'kdkj djuk n.Muh; vijk/k gSSA Hkkjr ds jk"Vªh;
ikdZ dh la[;k rFkk {ks=Qy fofHkUu jkT;ksa (states) esa fuEu izdkj gS ¼lkj.kh
Ø- 3-4½

lkj.kh Ø- 3-4% Hkkjr ds jk"Vªh; m|ku (National Parks of India)

izkUr

(State)
Uks’kuy ikdZ dh
la[;k (No. of

National Parks)

{ks=Qy oxZ fdeh

(Area
sq.km.)

vkU/kz izns”k 3 373-24

v:.kkpy 2 2290-82

vle 5 1977-79

fcgkj 1 335-65

NŸkhlx<+ 3 2929-5

xksok 1 107

xqtjkr 4 480-11

gfj;k.kk 2 48-25

fgekpy izns”k 5 1430

tEew&d”ehj 4 3930-25

>kj[k.M 1 231-67
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dukZVd 5 2472-18

dsjy 6 558-16

e/;izns”k 9 3656-36

egkjk’Vª 5 1273-6

Ekf.kiqj 2 40

Eks?kky; 2 267-48

fetksje 2 150

ukxkyS.M 1 202-02

vksfM”kk 2 990-7

iatkc & &

jktLFkku 5 4122-33

flfDde 1 1784

rfeyukMq 5 307-84

f=iqjk 2 &

mŸkj izns”k 1 490

mŸkjk[k.M 6 4725

Ikf”pe caxky 6 1693-25

v.Meku ,oa
fudksckj }hi

9 1156-91

Ykn~nk[k 1 &

rsyaxkuk 3 &

;ksx 104 40]501-13 km2

vc gj txg us'kuy ikdZ (National Parks) ,oa vHk;kj.;ksa
(Sanctuaries) dh la[;k c<+rh tk jgh gS vkSj oU; thou dks vkSj vf/kd
lqjf{kr j[kdj mudh mi;ksfxrk dk v/;;u fd;k tk jgk gSA

3-14-2 e/;izns'k esa jk"Vªh; m|kuksa dk fodkl
(Development of National Parks in M.P.)

1- e/;izns'k ds fofHkUu LFkkuksa ij fof'k"V izdkj ds oU; izk.kh tSls&gkFkh]
ckjgfla?kk vkfn ik;s tkrs Fks] fdUrq cnyrs gq, okrkoj.k ds lkFk&lkFk
bu oU; izkf.k;ksa dh la[;k essa Hkh deh vkus yxhA vr% oSKkfudksa us ;g
lq>ko fn;s fd izkÑfrd rU= (Natural System) dks lqjf{kr j[kus ds
fy, jk"Vªh; m|kuksa dk fuekZ.k fd;k tk;s ftlesa oU; thou dk laj{k.k
gks ldsA loZizFke lu~ 1956 esa dkUgk jk"Vªh; m|ku (Kanha National
Park) dh LFkkiuk gqbZ] tgk¡ ij ckjgfla?kk dks rFkk oU; izkf.k;ksa dks
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lqjf{kr j[kk x;kA /khjs&/khjs ljdkj dk /;ku bl vksj vkdf"kZr gqvk
ftlds QyLo:i e-iz- ,oa NÙkhlx<+ jkT; esa lu~ 1979 ls 1990 rd
vusd jk"Vªh; m|kuksa dh la[;k esa of̀) gqbZ ftls fuEufyf[kr lkj.kh esa
n'kkZ;k x;k gS &

Hkkjrh; oU; thou cksMZ (IBWL) ds vuqlkj (M.P.) esa jk"Vªh; m|kuksa
dk fodkl 4.5% rd fd;k tk ldrk gSA

2- e.Myk (Mandla) dk ,d jk"Vªh; m|ku ikni thok'eksa (fossil plants)
ds fy, fo[;kr gSa rFkk nwljk e.Myk ftys esa fLFkr dkUgk
(Kanha) ,d ck;ksLQh;j fjtoZ (biosphere reserve) ds :Ik esa
izfl) gSA

3- e-iz- jkT; esa dbZ LFkkuksa ij oU; izkf.k;ksa ds laj{k.k ds lkFk&lkFk
lajf{kr {ks=ksa esa tSoh; rFkk vtSoh; (biotic and abiotic) ?kVdksa ds
laj{k.k gsrq iz;kl fd;s x;s gSa ftuds fy, jk"Vªh; m|kuksa dk gh p;u
fd;k x;k gSA

4- izkÑfrd ,oa ,sfrgkfld nf̀"Vdks.k ls cka/kox<+ dk jk"Vªh; m|ku
lqfo[;kr gS ftlesas 'ksj (lion) rFkk vU; oU; izk.kh (wild animals) ik;s
tkrs gSaA ;g LFkku fo'o ds izfl) lQsn 'ksj (White Lion) dh tUe
LFkyh dgykrk gSA

5- lriqM+k jk"Vªh; m|ku] ipe<+h vR;ar vkd"kZd gS tks lnkcgkj ouksa
(evergreen forests) ds chp fLFkr gSA bu ouksa esa lk¡Hkj] rsanq, vkfn
oU; izk.kh ik;s tkrs gSaA

6- Hkksiky dk jk"Vªh; m|ku Hkh izÑfr dh nsu gS ftldk fodkl fd;k tk
jgk gSA bl m|ku dk izeq[k mÌs'; oU; izkf.k;ksa dk laj{k.k rFkk fofHkUu
izdkj ds f'k{k.k dk;Z rFkk ekuo ds vUnj izÑfr ds izfr izse mRiUu
djuk gSA

7- ftyk lh/kh dk lat; jk"Vªh; m|ku e-iz- eas lcls cM+k gS tks lky ou
(Sal forest) ds uke ls izfl) gSA

8- isap jk"Vªh; m|ku flouh@fNanokM+k dh LFkkiuk 1983 esa gqbZA ;g
lkxkSu ou ds uke ls e'kgwj gS tks cgqr cM+s {ks= esa QSyk gqvk gSA

9- jk"Vªh; thok'e m|ku e.Myk ftys esa fLFkr gSA ;gk¡ ij ik;s x;s ikni
tkfr;ksa ds thok'e vkt Hkh vle rFkk if'peh ?kkV ds ouksa esa ik;s
tkrs gSaA vr% vuqeku yxk;k tkrk gS fd e-iz- esa Vªk,fld dky dh
tyok;q fcYdqy fHkUu FkhA
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lkj.kh Ø- 3-5% e/;izns'k ds jk"Vªh; m|ku
(National Parks of Madhya Pradesh)

Øeka
d
S.N.

jk"Vªh; ikdZ dk uke
(Name of National
Parks) (Total 09)

ftyk
(District)

{ks= ¼oxZ
fd-eh-esa½

Ikk;s tkus okys
oU; izk.kh
(Wild Animals)

1- cka/kox<- 1968
(Bandhavgarh)

“kgMksy]
mejh;k 437

Ckk?k] rsanqvk] phry]
lkaHkj] xkSj

2-
QkWfly (Fossil) jk-m-
1983 Ek.Myk 0-27 ouLifr thok”e

(Fossil)

3-
dkUgk (Kanha) jk-m-
ifj;kstuk “ksj vkjf{kr
ou 1955

Ek.Myk 940
Ckk?k] rasnqvk]
ckjgfla?kk] xkSj]
lkaHkj] phry

4- Ekk/ko (Madhav) jk-m-
1959 f”koiqjh 354-22 rsanqvk] lkaHkj] phry

5-
iUuk (Panna) jk-m-
1981

iUUkk]
NRrjiqj 543

Ckk?k] rsanqvk] lkaHkj]
phry] fpadkjk

6- iasp (Pench) jk-m-
1975

flouh
fNanokM+k

293 Ckk?k] rsanqvk] lkaHkj]
phry] xkSj

7- lriqM+k (Satpura) jk-m-
1981

gks”kaxkckn]
iape<h 524 Ckk?k] rsanqvk] xkSj]

phry] lkaHkj]

8-
Oku fogkj (Van
Vihar) jk-m- 1979 Hkksiky 4-45

e/; izns”k ds oU;
izk.kh

9- lat; (Sanjay) jk’Vªh;
m|ku 1981

Lkh/kh 466-88 Ckk?k] rasnqvk] phry

lkj.kh Ø- 3-6% e/;izns'k ds vHk;kj.;
(Sanctuaries of Madhya Pradesh)

Øeka
d
S.No.

vHk;kj.; dk uke
(Name of
Sanctuaries) Total 25

ftyk
(District)

{ks=
¼oxZ fd-
eh-esa½

Ikk;s tkus okys
oU; izk.kh
(Wild Animals)

1- cksjh (Bori) gks”kaxkckn 518
phry] ck?k] rsanqvk]
xkSj] lkaHkj

2- cxnjk (Bagdara) Lkh/kh 478-9 rsanqvk] d̀’.kèx]
fpadkjk

3- Qsu (Phen) e.Myk 110-74 Ckk?k] rsanqvk] phry]
lkaHkj

4- Xkk¡/kh lkxj (Gandhi
Sagar)

eUnlkSj 668-62 rsanqvk] uhyxk;

5- ?kkVhxkao (Ghati Gaon) Xokfy;j 512 lksu fpfM+;k
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6- djsjk (Karera) f”koiqjh 202-21 lksu fpfM+;k

7- dsu ?kfM+;ky (Ken
Ghariyal)

Nrjiqj@iUuk 45 ?kfM+;ky] exj

8- [ksvksuh (Kheoni) nsokl@lhgksj 122-70 rsanqvk] phry] lkaHkj

9- ujflag x<+ (Narsingh
Garh)

jktx<+ 57-19 lkaHkj] phry] rsanqvk

10-

jk’Vªh;
pEcy ?kfM+;ky
(National Chambal
Gharial)

eqjSuk 390-2 ?kfM+;ky] exj

11- Ukksjknsgh (Nauradehi
Wildlife)

Lkkxj 103-53 lkaHkj] uhyxk;]
d̀’.kèx] phry

12- iape<+h (Pachmarhi) gks”kaxkckn 416-85
Ckk?k] rsanqvk] lkaHkj]
phry

13- iuiFkk (Panpatha) “kgMksy 245-84
Ckk?k] rsanqvk] lkaHkj]
phry

14- ikyiqj ¼dquks½ Kuno
(Palpur)

eqjSuk 345 Ckk?k] rsanqvk] lkaHkj]
phry

15- jkrkikuh (Ratapani) jk;lsu 588-79 Ckk?k] rsanqvk] lkaHkj]
phry

16- lat; ¼nqcjh½ Bubri
(Sanjay)

Lkh/kh 364-59
lkaHkj] rsanqvk]
phry] ck?k

17- fla?kksjh (Singhori) jk;lsu 287-91
Ckk?k] rsanqvk] phry]
lkaHkj

18- lksu ?kfM+;ky (Son
Ghariyal)

Lkh/kh@”kgMksy 209 ?kfM+;ky] exj

19- ljnkjiqj (Sardarpur) /kkj 348-12 [kjeksj

20- lSykuk (Sailana) jryke 12-96 [kjekgkj

21- jkyk e.My (Rala
Mandal)

bUnkSj (Indore) & &

22- vksjNk lqanjh (Orcha
Sanduary)

fVdex<
(Tikamgarh)

& &

23 xkuxyh (Gangali) neksg (Damoh) & &

24
fojkaxuk nqxkZorh
(Veerangna
Durgawati)

neksg (Damoh) & &

ljdkjh lw=ksa ds vuqlkj e/;izns'k ds jk"Vªh; m|kuksa (National parks)
rFkk vHk;kj.;ksa (Sanctuaries) esa 'kkdkgkjh (herbivores) rFkk ek¡lkgkjh
(carnivores) oU; izkf.k;ksa dh la[;k esa fujUrj of̀) gqbZ gSA
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3-14-3 e/;izns'k dh Vkbxj ifj;kstuk (Tiger Project of M.P.)

Hkkjr esa lu~ 1909&10 esa jkW;y caxky VkbxlZ (Royal Bengal Tigers) dh
la[;k yxHkx 40]000 Fkh] ftldk /khjs&/khjs gzkl gksrk x;k vkSj 1982 ds vUr
rd bu VkbxlZ (Tigers) dh la[;k dqy 2500 rd igq¡p x;hA bl ifj;kstuk
dk 'kqHkkjEHk lu~ 1973 esa Hkkjrh; cksMZ vkWQ okbYM ykbQ (IBWL) }kjk gqvk
ftlesa dsoy 6 Vkbxj fjtOlZ (Tiger reserves) FksA lkj.kh Ø- 3-7 e/;izns'k
esa ;g Vkbxj ifj;kstuk (Tiger Project) lu~ 1933 esa dkUgk (Kanha) ds
vHk;kj.; (Sanctuary) ls izkjEHk dh x;h vkSj bldks lu~ 1955 esa ,d jk"Vªh;
m|ku dk Lo:i fn;k x;kA lu~ 1974 esa dkUgk dh bl Vkbxj ifj;kstuk dks
lfEefyr fd;k x;k vkSj bl m|ku ds 940 oxZ fd-eh- {ks= dks dksj {ks= rFkk
1005 oxZ fd-eh- dks cQj {ks= dh ekU;rk nh x;hA lu~ 1982 esa bl m|ku ds
1258 oxZ fd-eh- {ks= ds cLrj (Bastar) ds bUnzkorh jk"Vªh; m|ku dks Hkh
Vkbxj laj{k.k (Tiger reserve) ?kksf"kr dj fn;k x;kA bl izdkj e/;izns'k ds
ouksa rFkk oU; thou vkjf{kr {ks=ksa esa yxkrkj VkbxlZ dh la[;k c<+rh tk jgh
gSA dkUgk dh Vkbxj ifj;kstuk ds QyLo:i ogk¡ ds yxHkx 22 xk¡oksas dks
gVkdj nwljs LFkkukssa ij clk;k x;k gSSA dksj {ks=ksa (Core area) esa i'kqvksa dk
pjuk cUn dj fn;k x;k gS rFkk cQj {ks=ksa (Buffer zones) esa fu;fU=r i'kqvksa
dks pjk;k tkrk gS rFkk o{̀kksa ds dkVus ij izfrcU/k yxk fn;k x;k gSA

lkj.kh Ø- 3-7% e/;izns’k ds Vkbxj ifj;kstuk (Tiger Reserve in M.P.)

uke ftyk

dkUgk e.Myk

isap flouh] fNanokMk

ck¡/kox<+ mefj;k] “kgMksy

iUuk iUuk

lriqM+k gks”kaxkckn

lat;&Mqcjh lh/kh

3-14-4 oU; thou vkjf{kr ou rFkk lkekU; ekuo
(Wildlife Reserve Forests and Common Man)

bl ckr dk /;ku vo'; j[kk tkrk gS fd oU; thou vkjf{kr ouksa ds lehi
jgus okys euq";ksa dks Hkh ykHk feyuk pkfg, tks fuEu izdkj gS&

¼v½ oU; thou 'kk[kk }kjk ,sls xzkeh.kksa dks ftUgsa jk"Vªh; m|ku fuekZ.k ds
le; ckgj fudkyk x;k Fkk] mUgsa iqu% clus ds fy, lQy iz;kl djus
pkfg,A
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¼c½ jk"Vªh; m|kuksa ds fofHkUu ekSle ds ty lzksr vc ckjg eghuksa rd ty
lzksr cu x;s gSa] ftuls xzkeh.kksa dks ykHk gksrk gSA

¼d½ jk"Vªh; m|kuksa esa fu;af=r pjkbZ gsrq funsZ'k fn;s tkrs gSa ftlds
QyLo:i xzkeh.kksa dks vf/kd ?kkl izkIr gksrh jgrh gSA

¼M½ jk"Vªh; m|ku ifj;kstuk ds ek/;e ls xzkE; fodkl ds vusd dk;ZØe
izlkfjr fd;s tkrs gSaA

3-14-5 e/;izns'k jkT; ds izeq[k jk"Vªh; ikdZ
(Important National Parks of Madhya Pradesh)

e/;izns'k (M.P.) eas ik;s tkus okys izeq[k jk"Vªh; ikdksZa dk o.kZu fuEu izdkj
fd;k x;k gS &

(a) dkUgk jk"Vªh; ikdZ (Kanha National Park) & ;g e/;izns'k (M.P.)
ds e.Myk (Mandla) ftys esa fLFkr gSA bl ikdZ ds yxHkx 1945 oxZ
fd-eh- esa lky (Shorea robusta) ds o{̀kksa dk taxy yxk;k x;k gS]
ftlds chp&chp esa ck¡l (Bambusa) ds isM+ksa ds lewg fn[kkbZ nsrs gSA

blds vfrfjDr fofHkUu izdkj ds oU; o{̀k rFkk feMkst (meadows) Hkh
cuk;s x;s gSaA bl ikdZ esa fo'ks"k :i ls fprdcjs fgju (spotted deer)
Hkkjh la[;k esa fopjrs gq, fn[kkbZ nsrs gSaA e.Myk ftys esa twu ls
flrEcj rd 162 ls-eh- rd o"kkZ gksrh gSA dkUgk ikdZ esa lky rFkk ck¡l
ds vfr lqUnj taxy ik;s tkrs gSA blh ds lkFk&lkFk cM+s&cM+s ?kkl
LFky (grassland) gaSA bl ikdZ esa oU; izkf.k;ksa dk Hkh ckgqY; gSA lu~
1974 esa bl ikdZ esa ik;s tkus okys ck?kksa (Tigers) dh la[;k /khjs&/khjs
de gksrh pyh xbZ ftlls ljdkj dks lu~ 1952 esa bl LFkku dks oU;
thou vHk;kj.; ?kksf"kr djuk iM+k gS vkSj bl ikdZ esa fofHkUu izdkj ds
ikniksa ,oa tUrqvksa dh tkfr;k¡ ikbZ tkrh gSa ftudk laj{k.k fd;k tkrk
gSA bl ikdZ dk vkd"kZ.k ;gk¡ ij ik;s tkus okys yxHkx 200 izdkj ds
if{k;ksa dh iztkfr gSaA bl ikdZ esa vusd tUrq] tSls&xkSj (Gaur),
ckjgfla?kk (Barahsingha), phry (Chital), Cysd cd (Black buck),
isUFkj (Panther), ck?k (Tiger), pkSfla?kk (Chowsingha) ekml Mhvj
(Mouse Deer), ckjfdax Mhvj (Barking Deer), Hkkyw] taxyh dqÙks] uhy
xk; vkfn ik;s tkrs gSa] ftuds laj{k.k ds fy, Hkkjr ljdkj }kjk
fofHkUu izdkj ds mik; fd;s tkrs gSaA ;gh ugha bl ikdZ esa Lru/kkjh
tUrqvksa dh yxHkx 20&22 tkfr;k¡ ikbZ tkrh gSaA lkaHkj (Sambhar)]
Ñ".k èx (Black Buck)] rFkk rhu /kkfj;ksa okys ike fxygjh (Palm
Squirrel)] dkUgk ikdZ ds iwoZ (east) fn'kk esa fLFkr eSnku esa phrk]
Hkkjrh; [kjxks'k (Indian Rabbit)] isUxksfyu (Indian Pangolin) HksfM+;s
rFkk ckfdZax fgju (Barking Deer), fpudkjk (Chinkara) lajf{kr fd;s
x;s gSaA
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;gk¡ ij fof'k"V if{k;ksa dh tkfr;k¡ ikbZ tkrh gS] tSls & ikS.MgSju
(Pondheron), ihQkmy (Peafoul), ØsLsVM lisZ.V (Crested serpent),
Cysd vkbfcl (Black ibis), dsfVy bxjsV (Cattle egret), jsfdVVsYM
MªksUxks (Racket-tailed drongo), oqMisdj (Woodpeckers), gkSd bZxy
(Hawk eagle), isjkdhV (Parakeet), cscyj (Babbler), dcwrj
(Pigeon), Qk[rk (Dove) vkfnA

(b) f'koiqjh jk"Vªh; ikdZ (Shivpuri National Park) & Xokfy;j ds
lehi e/;izns'k esa f'koiqjh dk jk"Vªh; ikdZ cgqr izfl) gSA bl ikdZ dk
{ks=Qy 160 oxZ fd-eh- gS vkSj ;gk¡ ij fofHkUu izdkj ds oU; tUrqvksa
dks laj{k.k fn;k x;k gS] tSls&xtsy (Gazelle)] lkaHkj (Sambhar)]
phry] 'ksj] ck?k vkfnA oU; thou ds 'kj.k LFky (Sanctuary) esa
fofHkUu izdkj ds tho&tUrq izkÑfrd okl&LFkyksa esa fopj.k djrs gq,
fn[kkbZ nsrs gSa vkSj ;g LFkku Hkh je.khd gSA

(c) ckU/kox<+ jk"Vªh; ikdZ (Bandhavgarh National Park) & e/;izns'k
ds dkUgk jk"Vªh; ikdZ ds lehi 'kgMksy (Shahdol) uked LFkku ij
ckU/kox<+ jk"Vªh; ikdZ (Bandhavgarh National Park) dh LFkkiuk dh
xbZ gSA bl ikdZ dk {ks=Qy yxHkx 104 oxZ fd-eh- gSA bl ikdZ esa
vusd igkfM+;k¡] fdys vkfn fLFkr gSaA bl ikdZ esa vusd iqjkuh xqQk,¡ Hkh
gSa] ftu ij izFke 'krkCnh iqjkus vfHkys[k vafdr gSaA bl ikdZ dk uke
ckU/kox<+ fdys ds uke ij fn;k x;k gSSA bl ikdZ esa fofHkUu izdkj ds
oU; izk.kh (wild animals) tSls& lkaHkj (Sambhar), xkSj (Gaur),
taxyh cksj (Wild Boar)] xhnM+ (Jackal)] pkSfla?kk (Chawsingha)]
uhy xk;] gk;uk] jsfVy (Ratel) vkfn fof'k"V :i ls lajf{kr fd;s x;s
gSaA bl ikdZ esa fofHkUu izdkj ds Qynkj] lqUnj Qwy okys o{̀kksa dks p;u
djds LFkkfir fd;k x;k gS ftu ij fofHkUu izdkj ds i{kh tSls gjk
dcwrj (Green Pigeon), tkMksZUl yhQ cMZ (Jerdon’s Leafbird)]
bZxy (Eagle) rFkk feuhosV (Minivet), fx) (Vultures)] Cyw jksd Fkzl
(Bluerock thrush) rFkk ØsxekfVZu (Crag Martin) tSls i{kh ik;s
tkrs gSaA bl ikdZ dh fo'ks"krk ;g gS fd ;gk¡ ij phrksa dh yxHkx 5
fdLesa ikbZ tkrh gSa] tks 'kj.kkLFkyh (Sanctuaries) esa lqjf{kr jgrh gSaA

3-15 tSo&e.My fjtoZ (Biosphere Reserve)

(i) ikfjfLFkfrd ,oa i;kZoj.k 'kks/k dk;ksZa ds fy;s mi;qDr lqfo/kk,¡ ,oa {ks=
iznku fd;s x;s gSaA

(ii) bldk vkjEHk 1971 esa UNESCO }kjk ekuo ,oa tSo&e.My dk;ZØe
(Man and the Biosphere) ds vUrxZr fd;k x;kA
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(iii) euq"; }kjk iz;ksx dh tkus okyh oLrqvksa ,oa tSo L=ksrksa dks Hkfo"; ds
fy, laj{k.k] blh ds lkFk tUrqvksa ,oa ikniksa dh tkfr esa ik;h tkus
okyh vkuqoaf'kd fHkUurkvksa dks Hkh lqjf{kr djukA

(iv) fofHkUu ikfjfLFkfrd rU=ksa ds uewuksa dks lajf{kr djukA ;g dk;ZØe
fuEu fcUnqvksa ds vk/kkj ij izfrikfnr fd;k x;k gSA

(v) vuqHkoksa dks izpkfjr ,oa izlkfjr djuk ftlls vU;= LFkkuksa ij Hkh
mudk ykHk fy;k tk ldsA

fp= Ø- 3-6% tSo eaMy fjtoZ

(vi) eq[; :i ls tSo&e.My fjtoZ dk mÌs'; laj{k.k] 'kks/k] f'k{kk ,oa
f'k{kk ,oa LFkkuh; Hkkxhnkjh gksrh gSA vr% ;g fo'o laj{k.k dk;Z ;kstuk
dk egÙoiw.kZ fgLlk gSA tSo&e.My fjtoZ esa ,slk {ks= vkrk gS] ftldks
ikfjfLFkfrd rU= ,oa izÑfr ekuoksa ds }kjk :ikUrfjr ugha fd;k x;k
gksA ¼fp= Ø- 3-6½

(vii) dsUnzh; {ks= (Core Zone) & ;g yxHkx iw.kZ :i ls izkÑfrd {ks=
gksrk gSA

(viii) izcU/ku ds mÌs'; ls tSo&e.My fjtoZ dks fuEu izdkj ls oxhZÑr fd;k
tk ldrk gSA

(ix) gLrdkS'ky ¼i;ZVu½ {ks= (Manipulation (Tourism) Zone) & blesa
os {ks= vkrs gSa ftUgsa i;ZVu] f'k{kk ,oa izf'k{k.k ds fy;s fpfUgr fd;k
tkrk gSA

(x) gLrdkS'ky ¼okfudh½ {ks= (Manipulation (Forests) Zone) & blesa
ekuoksa ds }kjk cuk;s x;s ou rFkk p;fur ou {ks= vkrs gSaA

(xi) gLrdkS'ky ¼Ñf"k½ {ks= (Manipulation (Agriculture) Zone) &
blesa Ñf"k ;ksX; Hkwfe okys {ks= vkrs gSaA

(xii) iqu#)kj {ks= (Restoration Zone) & blesa os {ks= vkrs gSa] ftudk
iqu#)kj djds ogk¡ dh ikfjfLFkfrdh dks Bhd fd;k tk ldrk gSA
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Hkkjrh; ekuo ,oa tSo&e.My lfefr ds }kjk pkSng ikfjfLFkfrd rU=ksa
dks tSo&e.My fjtoZ ds :i esa fpfUgr fd;k x;k] tks fuEufyf[kr gSa&

lkj.kh Ø- 3-8% Hkkjr ds 2011 rd ds tSo&e.My fjtoZ dh lkj.kh
(List of Biosphere Reserves in India till 2011) (en.m.wikipedia.org)

Ø- uke ?kksf"kr
lky

{ks=Qy jkT; {ks=

1- vprdekj]
vejdaVd 2005 3835 NfRrlxM Maikal Hills

2- vxfLFkeykbZ 2001 3500.08 dsjy]
rkfeGukMw

Western
Ghats

3- nsgkax&fnckax 1998 5112 v:.kkpy izns”k Eastern
Himalaya

4- fMczw “ks[kksok 1997 765.00 vle Eastern Hills

5- xzsV fudksckj 1989 885.00 vaneku fudksckj Islands

6- eUukj dh [kkMh 1989 10500 rfeyukMq Coasts

7- daputaxk 2000 2620 flfDde East
Himalayas

8- ekul 1989 2837 vle Eastern Hills

9- uUnknsoh 1988 5860 mRrjk[kaM Western
Himalayas

10 uhyfxjh 1986 5520.00 rfeyukMq]
dsjy] dukZVd

Western
Ghats

11- ukdjsd 1988 81.72 es?kky; Eastern Hills

12- ipe<h 1999 4926.00 e/;izns”k Semi-arid

13- flEyhiky 1994 4374.00 vksfM”kk

14- lqUnjcu 1989 9630.00 if”pe caxky

15- dPN dk j.k 2008 12454 xqtjkr Desert

16- BaMk e:LFky 2009 7770 fgekpy izns”k Western
Himalayas

17- 'ks’kkpye 2010 4755 vkU/kz izns”k Eastern
Ghats

18- iUuk 2011 2998.98 e/; izns”k
Catchment
Area of Ken
river

Hkkjr dk izFke tSo&e.My fjtoZ uhyfxjh rFkk ukdjsd ¼Fkwjk jsat]
es?kky;½ Hkkjr dk rhljk tSo&e.My fjtoZ FkkA twu 1997 rd Hkkjr esa vkB
tSo&e.My fjtoZ dh LFkkiuk gks pqdh FkhA
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bl tSo&e.My dk;ZØe ds vUrxZr izcU/ku] izeq[k tkfr;ksa dk laj{k.k]
MkVk csl dk fodkl] lekt lq/kkj vkfn dk;ZØe vkrs gSaA

viuh izxrh tk¡fp, (Check Your Progress)

8- Hkkjr dk izFke ck;ksfLQ;j fjtoZ gSa

¼v½ uhyfxjh ¼c½ dkUgk

¼l½ ekul ¼n½ ukWadjsd

9- ^ikni thok”e* jk"Vªh; m|ku dgk¡ ij fLFkr gS\

¼v½ cLrj ¼c½ eMayk

¼l½ Hkksiky ¼n½ f'koiqjh

10- Ik;kZoj.k fnol dc euk;k tkrk gS\

¼v½ 1 twu ¼c½ 5 twu

¼l½ 1 ebZ ¼n½ 5 ebZ

11- Ek-iz- dk izFke jk’Vªh; m|ku gS\

¼v½ f”koiqjh ¼c½ ck¡/koxM+

¼l½ dkUgk ¼n½ dkaxsj

12- orZeku esa Hkkjr esa fdrus ck;ksfLQs;j fjtoZ LFkkfir gS\

¼v½ 98 ¼c½ 28

¼l½ 18 ¼n½ 14

3-16 viuh izxfr tk¡fp, iz’uksa ds mÙkj (Answer to
Check Your Progress)

1- ¼c½ 7- ¼n½
2- ¼l½ 8- ¼c½
3- ¼c½ 9- ¼c½
4- ¼l½ 10- ¼c½
5- ¼v½ 11- ¼l½
6- ¼c½ 12 ¼l½
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3-17 Lkkjka’k (Summary)

izdf̀r esa fofHkUu izdkj ds tho/kkjh vkil esa laxfBr gksdj ,d lef’V cukrs gS
ftlesa thoksa ds e/; gksus okyh ijLij fØ;kvksa rFkk mUgsa fu;af=r djus okys
lHkh dkjdksa dks le>k tk ldrk gSA ,d nwljs ls ijLij lEcU/k iznf”kZr djus
okys leqnk; ds y{k.k] vkdkj ,oa ljapuk oxhZdj.k dk v/;;u cgqr mi;ksxh
gksrk gSA euq’; dh c<+rh tula[;k ds dkj.k tSo&fofo/krk dks lajf{kr djuk
vfr vko”;d gks x;k gSA tSo&fofo/krk ds laj{k.k gsrq
bu&flVw ,oa ,Dl&flVw fof/k;k¡ viukbZ tk jgh gSa] tSls dh jk’Vªh; m|ku
vHk;kj.;] ck;ksfLQ;j vkfnA

3-18 eq[; 'kCnkoyh (Key Terminology)

 lef"V ?kuRo& izfr bdkbZ {ks=Qy esa izztkfr fo”ks’k ds lnL;ksa dh
la[;k dks lef’V /kuRo dgrs gaSA

 tUenj& fdlh bdkbZ le; esa tho la[;k ds }kjk tUe fy, thoksa dh
la[;kA

 Ek`R;q nj& ,d bdkbZ le; esa fdlh {ks= esa mifLFkr ,d lef’V esa èr
thoksa dh la[;kA

 o;l forj.k& fofHkUu o;l oxksZa esa lef’V ds thoksa dh la[;kA

 vk;q Lrwi& fdlh tho dh lef’V es mldh vk;q ds fofHkUu lewgksa ds
vuqikr dks js[kh; rjhds ls n”kkZus okyk e.MyA

 bdSM& ,ssls lnL;ksa dh lef’V gksrh gS] tks vkuqoaf”kd :i ls leku
gksrs gS] ijUrq vius dkf;d y{k.kksa es fHkUurk iznf”kZr djrs gSa aA

 bdksVkbi ;k ikfjizk:Ik& ,slh iztkfr;ksa dh lef’V tks
vkuqoaf”kd :i ls fHkUu gksrs gSA

 ?kuRo& fdlh fof”k’V {ks= es mifLFkr thoksa ;k ,d iztkfr ds lnL;ksa
dh dqy la[;k dks ml {ks= ds dqy {ks=Qy ls Hkkx nsus ij izkIr fd;k
tkrk gSA

3-19 Lo-ewY;kadu iz’u ,oa vH;kl (Self Assessment
Questions and Exercises)

y?kq mÙkjh; iz'u (Short Answer Type Questions)

1- ikni leqnk;ksa ds y{k.kksa dk laf{kIr o.kZu dhft,A

2- ikni leqnk;ksa ds ek=kRed ¼ifjek.kkRed½ y{k.kksa dk laf{kIr o.kZu
dhft,A



fVIi.kh

tSofofo/krk ,oa tula[;k
ikfjfLFkfrdh

Lo-vf/kxe
ikB~; lkexzh 123

3- lef’V dh vfHkyk{kf.kd fo”ks’krkvksa ij fVIi.kh fyf[k,A

4- fofHkUu izdkj ds lef’V of̀) oØ dks le>kb,A

5- of̀) oØ D;k gS\

6- lef’V ?kuRo D;k gS\

7- bdksVksu ij fVIi.kh fyf[k,A

8- ikni leqnk; esa ?kuRo dk laf{kIr o.kZu dhft,A

9- vko`fÙk ij laf{kIr fVIi.kh fyf[k,A

10- ikni leqnk; esa jksufd;j ds thou :i dk o.kZu dhft,A

11- ?kuRo ij fVIi.kh fyf[k,A

12- ?kuRo ,oa tho :i ij fVIi.kh fyf[k,A

13- tSo&fofo/krk dh ifjHkk"kk ,oa vo/kkj.kk dk laf{kIr o.kZu dhft,A

14- tSo&fofo/krk dk ikfjfLFkfrd egÙo crkb,A

15- tSo&fofo/krk ds lkekftd ,oa uSfrd egÙoksa dk o.kZu dhft,A

16- Hkkjrh; tSo&fofo/krk ij fVIi.kh fyf[k,A

17- gkWV&LikWVl ij laf{kIr fVIi.kh fyf[k,A

18- tSo&fofo/krk ds laj{k.k dks le>kb,A

19- yqIrizk;% rFkk [krjs esa iM+h tkfr;ksa ij fVIi.kh fyf[k,A

20- Hkkjr dh ladVxzLr tkfr;ksa dh lwph cukb,A

21- yky vk¡dM+k iqLrd ij fVIi.kh fyf[k,A

22- e/;izns'k esa jk"Vªh; m|ku ij ,d fVIi.kh fyf[k,A

23- lsUpqjht ij fVIi.kh fyf[k,A

24- fuEufyf[kr ij fVIi.kh fyf[k,&

(i) dkUgk jk"Vªh; m|ku

(ii) ckU/kox<+ jk"Vªh; m|ku

(iii) tSo&e.My fjtoZ

(iv) e/;izns'k ds nks izeq[k vHk;kj.;

nh?kZ mÙkjh; iz'u (Long Answer Type Questions)

1- fdlh ikni leqnk; dh lajpuk esa iz;ksx gksus okys ek=kRed y{k.kksa dk
o.kZu dhft,A

2- leqnk; ds v/;;u esa ifjek.kkRed y{k.kksa dk mYys[k dhft,A
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3- ikni leqnk; ds Lo:i dk o.kZu dhft,A

4- ikni leqnk; ds xq.kksa dh foospuk dhft,A

5- ikni leqnk; esa tkfr;ksa dk ?kuRo ,oa ckjEckjrk fudkyus dh fof/k dk
o.kZu dhft,A

6- leqnk; dks ifjHkkf"kr dhft,A ikni leqnk; ds eq[; y{k.kksa dk o.kZu
dhft,A

7- leqnk; ds mn~xe ,oa ifjo/kZu dk o.kZu dhft,A

8- lef’V dh fofHkUu vfHkyk{kf.kd fo”ks’krkvksa dk laf{kIr o.kZu dhft,A

9- lef’V of̀) dks fu;eu djus okys dkjdksa dk o.kZu dhft,A

10- lef’V ikfjfLFkfrd ij ,d ys[k fyf[k,A

11- lef’V of̀) :Ik ,oa of̀) oØ ls vki D;k le>rs gSa\

12- of̀) D;k gksrh gS\ tula[;k of̀) ¼oØ½ le>kb,A

13- jksufd;j }kjk lq>k;s x;s fofHkUu tho :iksa dk o.kZu dhft,A

14- tSo fofo/krk ls D;k vk'k; gS\ tSo&fofo/krkvksa dh vo/kkj.kkvksa dh
foospuk dhft,A

15- tSo&fofo/krk ds egÙo dk fooj.k nhft,A

16- Hkkjrh; tSo&fofo/krk dk o.kZu dhft,A

17- ladVxzLr iztkfr;ksa ls vki D;k le>rs gSa\ ladVxzLr tkfr;ksa dh
fofHkUu Jsf.k;ksa dk mnkgj.k lfgr ppkZ dhft,A

18- yky vk¡dM+k iqLrd ¼jsM MkVk cqd½ dk fooj.k nhft,A

19- izkfjiz:Ik ¼bdksVkbi½] bdsM ,oa of̀) oØ dk o.kZu dhft,A

20- izkfjiz:Ik (ecotype) ,oa tSoiz:Ik (biotype) ls vki D;k le>rs gSa\
izkfjiz:iksa dk o.kZu dhft,A

21- bdsM ,oa bdksVkbi ij ys[k fyf[k,A

22- e/;izns'k ds jk"Vªh; m|kuksa dk mYys[k dhft, ,oa fdlh ,d dk o.kZu
dhft,A

23- e/;izns'k ds jk"Vªh; m|kuksa dh ,d lwph cukb,A

24- e/;izns'k ds jk"Vªh; m|kuksa dk o.kZu dhft,A tSo&fofo/krk laj{k.k essa
jk"Vªh; m|kuksa dh Hkwfedk ds ckjs esa fyf[k,A

25- e/;izns'k esa dkSu&dkSu ls jk"Vªh; m|kuksa dh LFkkiuk dgk¡ dh x;h gS\
budh fo'ks"krk,¡ crkb,A
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26- e/;izns'k ds ik¡p vHk;kj.;ksa ds uke fyf[k,A ;s fdl ftys esa fLFkr
gSa\ ;gk¡ ds izk.kh tkfr ,oa ikni tkfr dk mYys[k dhft,A

27- tSo&e.My lap;u ls vki D;k le>rs gSa\ ;g fdrus izdkj dk gksrk
gS\ Hkkjr ds izeq[k tSo&e.My lap;u ds uke fyf[k,A

3-20 lgk;d ikB~; lkexzh (Suggested Readings)

1- dkWyst ckWVuh Vol. II & ,l- lqUnjk jktu

2- bdksykWth & ,e- ih- vjksjk
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bdkbZ 4 e`nk ,oa iznw"k.k (Soil and Pollution)

Lkajpuk (Structure)
4-0 ifjp;
4-1 mÌs”;
4-2 ènk ds HkkSfrd ,oa jklk;fud xq.k

4-2-1 eǹk ds HkkSfrd xq.k
4-2-2 eǹk ds jklk;fud xq.k

4-3 ènk dk fuekZ.k
4-4 ènk ifjPNsfndk
4-5 ènk dk oxhZdj.k
4-6 ènk dk la?kVu

4-6-1 [kfut inkFkZ
4-6-2 dkcZfud inkFkZ vFkok g~;wel
4-6-3 eǹk ok;q
4-6-4 eǹk ty

4-7 ènk dkjd
4-8 Ik;kZoj.kh; Ikznw’k.k

4-8-1 Ikznw’kd
4-8-2 Ik;kZoj.kh; Ikznw’k.k
4-8-3 Ikznw’k.k ds izdkj

4-9 Okk;q iznw’k.k
4-9-1 Okk;q iznw’kdksaa ds L=ksr
4-9-2 xSlh; ok;q iznw’kd
4-9-3 vEy o"kkZ
4-9-4 QksVksdsfedy mRikn
4-9-5 fofoDr ¼df.kdh;½ inkFkZ
4-9-6 VkWDlhdsUV~l

4-10 ty iznw"k.k
4-10-1 ty iznw"k.k ds lzksr
4-10-2 ty iznw"k.k ds izHkko
4-10-3 ty iznw"k.k dk fu;a=.k

4-11 ènk iznw"k.k
4-11-1 eǹk iznw"k.k ds lzksr
4-11-2 eǹk iznw"k.k dk izHkko
4-11-3 eǹk iznw"k.k dk fu;a=.k

4-12 /ofu iznw"k.k
4-12-1 /ofu iznw"k.k ds lzksr
4-12-2 /ofu iznw"k.k ds izHkko
4-12-3 /ofu iznw"k.k dk fu;U=.k

4-13 jsfM;ks/kehZ iznw"k.k
4-13-1 jsfM;ks/kehZ iznw"k.k ds lzksr
4-13-2 jsfM;ks/kehZ iznw"k.k ds izHkko
4-13-3 jsfM;ks/kehZ iznw"k.k dk fu;a=.k
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4-14 fofdj.k iznw"k.k
4-14-1 fofdj.k iznw"k.k ds lzksr
4-14-2 fofdj.k iznw"k.k ds izHkko
4-14-3 fofdj.k iznw’k.k dk fu;a=.k

4-15 i;kZoj.kh; leL;k,¡
4-15-1 tyok;q ifjorZu ,oa fo”o dk c<+rk rkieku
4-15-2 tyok;q ifjorZu dk ekuo LokLF; ij izHkko
4-15-3 vkstksu ijr {kj.k

4-16 viuh izxfr tk¡fp, iz”uksa ds mÙkj
4-17 Lkkjka”k
4-18 eq[; 'kCnkoyh
4-19 Lo-ewY;kadu iz”u ,oa vH;kl
4-20 lgk;d ikB~î lkexzh

4-0 ifjp; (Introduction)

ènk 'kCn (Soil) dk mn~xe ySfVu Hkk"kk ds lksye (Solum) 'kCn ls gqvk gSA
ftldk vFkZ feV~Vh ls gS] ftlesa ikS/ks mx ldrs gSaA ènk ,d ewy izkÑfrd
lalk/ku gSA LFky dh lrg dks gh ènk dgrs gSaA LFky dk yxHkx 4@5 {ks=
ènk ls <adk gqvk gSA ikS/kksa ,oa tUrqvksa ds fy, ;g ,d izkÑfrd vkokl
(Natural habitat) gSA ènk ls ikS/ks iks"kd rÙo ,oa ty izkIr djrs gSaA thok.kq]
dod rFkk fofHkUu izdkj ds tUrq tks inkFkksZa dks lM+krs gSSa] ènk esa gh ik;s tkrs
gSaA ènk fofHkUu [kfut yo.kksa dk ,d feJ.k gS tks pV~Vkuksa ds VwVus&QwVus
rFkk dkcZfud inkFkZ g~;wel ls feydj curh gSA ènk esa fofHkUu izdkj ds
HkkSfrd rFkk jklk;fud xq.k ik;s tkrs gSaA ènk ds HkkSfrd xq.k mlds xBu
(texture) lajpuk] ?kuRo] jU/kzrk rFkk ikuh dks jksdus jgus dh {kerk ij fuHkZj
djrs gSaA yo.kksa dh lkUnzrk] dkcZfud rFkk vdkcZfud rRo ènk ds jklk;fud
xq.kksa dks fu/kkZfjr djrs gSaA

VSª'kkso (Treshow, 1970) ds vuqlkj ènk ,d tfVy tSo&HkkSfrdh ra=
(Biophysical system) gS tks ikniksa ds fy, vkWDlhtu] iks"k.k] ty rFkk
vkyEcu iznku djrh gSA

iF̀oh ij fof”k’V izdkj ds okrkoj.k gksus ij fofHkUu izdkj ds tho ;gk¡
ik;s tkrs gSA ;g okrkoj.k mudh of̀) ds fy;s mŸke gS fdUrq equ’; vius
LokFkZ ds fy, bl okrkoj.k esa dbZ ,sls ifjorZu yk jgk gS tks ckdh lHkh
tho/kkfj;ksa ds fy, gkfudkjd gks jgk gSA

4-1 mÌs’; (Objectives)

ènk ,d egRoiw.kZ izkd`frd laink gS ftl ij euq’; dk thou fuHkZj djrk gSA
blds xq.k] la?kVu vkfn dh tkudkjh izkIr djds bUgas [ksrh ds dk;Z esa mi;ksx
fd;k tk ldrk gSA ènk dk v/;;u iSMksykWth (Pedology) ;k bMSQksykWth
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(Edaphology) dgykrk gSA ènk ls lEcfU/kr lHkh dkjd feydj ouLifr ds
fuekZ.k ij izHkko Mkyrs gSaA

Ik;kZoj.k esa mifLFkr fofHkUu izdkj ds iznw’k.k ds dkjd ,oa fuokj.k dh
tkudkjh iznku djuk bl bdkbZ dk mÌs”; gSaA Ik;kZoj.k dks iznw’k.keqDr cukus
ds mik; viuk dj bl /kjksgj dks Hkfo’; ds fy, rS;kj fd;k tk ldrk gSA

4-2 e`nk ds HkkSfrd ,oa jklk;fud xq.k
(Physical and Chemical Properties of Soil)

4-2-1 e`nk ds HkkSfrd xq.k (Physical Properties of Soil)

I- e`nk xBu (Soil Texture) & blds vUrxZr ènk dk fuekZ.k djus okys
d.kksa dk vkdkj ,oa vuqikr vkrk gSA ;s nksuksa xq.k fofHkUu izdkj dh
ènkvksa esa fHkUu&fHkUu gksrs gSaA fofHkUu izdkj dh ènkvksa esa fuEufyf[kr
vkdkj ,oa O;kl okys d.k ik;s tkrs gSa &

(i) ctjh (Gravel) & 5-000 fe-eh- ls vf/kd O;kl okys d.kA

(ii) eghu ctjh (Fine Gravel) & 2-000 fe-eh- ls 5-000 fe-eh- rd
O;kl okys d.kA

(iii) eksVh ckyw (Coarse Sand) & 0-200 fe-eh- ls 2-000 fe-eh- rd
O;kl okys d.kA

(iv) eghu ckyw (Fine Sand) & 0-020 fe-eh- ls 0-200 fe-eh- rd
O;kl okys d.kA

(v) xkn (Silt) & 0-002 fe-eh- ls 0-020 fe-eh- rd O;kl okys d.kA

(vi) fpduh feV~Vh (Clay) & 0-002 fe-eh- ls de O;kl okys d.kA

II. e`nk ds izdkj (Types of Soil) & ènkvksa esa mi;qZDr d.k fofHkUu
vuqikrksa esa ik;s tkrs gSaA bu d.kksa ds O;kl ,oa vuqikr ds vk/kkj ij
ènk,¡ fuEu izdkj dh gksrh gSa&

(i) cyqbZ e`nk (Sandy Soil) & bl ènk esa ckyw ds d.k vf/kd ek=k
esa gksrs gS] ftuds chp ok;q (air) izpqj ek=k esa gksrh gSA bl ènk
ds d.kksa esa ty /kkj.k {kerk (water holding capacity) ,oa
[kfut yo.k cgqr de gksrk gSA vr% ènk ikS/kksa ds fy, mi;ksxh
ugha gksrh gSA

(ii) fpduh e`nk (Clay) & bl ènk ds d.k eghu gksrs gSa vkSj
ikl&ikl fLFkr gksus ds dkj.k ènk dBksj (hard) gks tkrh gSA
bl ènk esa ok;q vodk'k (air spaces) de gksrs gSa vkSj ;g ènk
'kh?kz gh ty larÌr (water saturated) gks tkrh gSA ènk ds d.kksa
esa ty /kkj.k (water holding) {kerk cgqr vf/kd gksrh gS] ij
fQj Hkh ;g ènk ikS/kksa ds fy, vf/kd mi;ksxh ugha gksrh gSA
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(iii) nkseV e`nk (Loamy Soil) & bl ènk esa ckyw (sand) ,oa fpduh
ènk (clay) ds d.kksa dk yxHkx cjkcj feJ.k gksrk gSA ;g ènk
ikS/kksa dh of̀) ds fy, loksZÙke gksrh gSA bl ènk ds d.kksa esa cgqr
vf/kd ty /kkj.k {kerk ,oa ok;q lapkj Hkh Hkyh&Hkk¡fr gksrk gSA
bl ènk ls dsf'kdRo (capillary) fof/k }kjk ty ikS/ks dh tM+ksa
(roots) dks izkIr gksrk jgrk gSA

ckyw] fpduh e`nk ,oa nkseV e`nk essa vUrj
(Differences between Sand, Clay and Loamy Soil)

Ø-
l- ckyw (Sand) fpduh e`nk

(Clay)
nkseV e`nk

(Loamy Soil)

1-
Ekǹk ds d.k 0-02 fe-eh-
ls vf/kd eki ds gksrs
gSaA

d.kksa dk eki
0-002 fe-eh- ls
Hkh de gksrk gSA

d.kksa dk eki
0-002&0-02 fe-eh-
ds chp gksrk gSA

2-
Ekǹk ds d.kksa ds chp
ok;q vodk”k (air
spaces) fLFkr gksrs gSaA

Okk;q vodk”k
cgqr NksVs gksrs
gSaA

Okk;q vodk”k NksVs
rFkk cM+s nksuksa gh
izdkj ds gksrs gSaA

3-

d.kksa esa ty /kkj.k
{kerk (water holding
capacity) cgqr de
gksrh gSA

d.kksa esa cgqr
vf/kd ty /kkj.k
{kerk ik;h tkrh
gSA

d.kksa esa vkSlr
izdkj dh ty
/kkj.k {kerk ikbZ
tkrh gSA

4-
d.kksa ds chp ok;q
vf/kd ikbZ tkrh gSA

Okk;q de ek=k esa
mifLFkr gksrh gSA

vkSlr ok;q
mifLFkr gksrh gSA

5-
Ekǹk eqyk;e <hyh rFkk
Hkqj&Hkqjh gksrh gSA

Ekǹk dM+h ,oa
fpidus okyh
gksrh gSA

Ekǹk de fpidus
okyh rFkk [kqjnjh
gksrh gSA

6-
blds d.kksa }kjk ty
lqxerk iwoZd fjl tkrk
gSA

d.kksa }kjk ty
/khjs&/khjs fjl
ikrk gSA

d.kksa }kjk ty
vkSlr nj ls
fjlrk gSA

7- ikS/kksa dh tM+sa vklkuh
ls izos”k dj tkrh gSaA

ikS/kksa dh tM+sa
dfBukbZ ls izos”k
djrh gSaA

tMsa+ vkSlr izdkj
ls izos”k djrh gSA
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III. e`nk ds xBu lewg (Textural Groups of Soil)

(i) cyqbZ e`nk & 85% ckyw $ 15% fpduh ,oa xkn ènkA

(ii) xkn e`nk & 90% xkn $ 10% ckyw

(iii) fpduh e`nk & 50% fpduh ènk $ 50% xkn ,oa dqN ckywA

(v) nksen e`nk & 30-50% ckyw] 30-50% xkn] 20% de fpduh
ènkA

IV. e`nk jax (Soil Colour) & vyx&vyx LFkkuksa dh ènk dk jax
vyx&vyx izdkj dk gks ldrk gSA

V. fNnzrk (Porosity) & ènk d.kksa ds chp esa fjDr vodk'k ik, tkrs gSa]
ftuesa ènk ty ,oa ènk ok;q ikbZ tkrh gSA

VI. e`nk ikjxE;rk (Soil Permeability) & ènk }kjk ty dks vius vUnj
j[kus okyh {kerk dks ikjxE;rk dgrs gSaA

4-2-2 e`nk ds jklk;fud xq.k (Chemical Properties of Soil)

ènk ds jklk;fud xq.k fuEufyf[kr gSa&

1- e`nk ds vdkcZfud inkFkZ (Inorganic Matters of Soil) & vdkcZfud
inkFkZ pV~Vkuksa ds vi{k; ls izkIr gksrs gSa& flfydk] ,Y;qehfu;e]
dSfY'k;e] eSXuhf'k;e] vk;ju] iksVSf'k;e ,oa lksfM;e ds ;kSfxd ènk ds
eq[; vdkcZfud ?kVd gSaA de ek=k esa nwljs vU; vdkcZfud]
tSls&dkWij] dksckYV] vk;ksMhu] ¶yksjhu ds ;kSfxd Hkh ik;s tkrs gSaA
fofHkUu LFkkuksa dh ènk esa bu jlk;uksa dh ek=k Hkh vyx&vyx gksrh
gSA

2- e`nk ds dkcZfud inkFkZ (Organic Matter of Soil) & thfor ;k èr
dkcZfud inkFkksZa ls feydj ;g curk gSA ènkvksa dh Åijh lrgksa ls
Hkkj dh nf̀"V ls dkcZfud inkFkZ dh ek=k 1&6 izfr'kr gksrh gSA ;g
ènk esa ikS/kksa ,oa tUrqvksa ds vo'ks"kksa ls vkrs gSaA bu inkFkksZa dk foPNsnu
ènk thoksa }kjk gksrk jgrk gSA lEiw.kZ dkcZfud inkFkZ dk ,d NksVk
fgLlk gh ty esa ?kqyu'khy gksrk gS ysfdu bldk vf/kdka'k Hkkx
{kkjh; ?kksy esa ?kqyu'khy gksrk gSA

dkcZfud inkFkksZ a ds foPNsnu ls cus dkys ;k cknkeh inkFkZ dks g~;wel
dgrs gSaA LoHkko esa ;g dksykWbMh gksrk gSA blesa ty ,oa iks"kd rRoksa
dks /kkj.k djus dh {kerk Dys (Clay) ls vf/kd gksrh gSA

3- e`nk d.kksa dh dfyyh; izÑfr (Colloidal Nature of Soil
Particles) & 'kq) jsr ds vfrfjDr lHkh ènk,¡ dksykWbMh vkdkj ds d.k
okyh gksrh gSaA ènk dk dksykWbMh va'k lfØ; ,oa egÙoiw.kZ gksrk gSA ,d
ekbØksu ;k 0-001 fe-eh- ls NksVs d.k ènk dksykWbM~l (Soil colloids)
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gksrs gSaA ènk esa nks izdkj ds dksykWbM vdkcZfud ;k [kfut
dksykWbM~l ,oa dkcZfud ;k g~;wel gksrs gSaA

4- e`nk vfHkfØ;k (Soil Reactions) & ènk ds vusd jklk;fud xq.k ènk
vfHkfØ;k ij fuHkZj jgrs gSaA vfHkfØ;k dh izÑfr ds vk/kkj ij dqN
ènk,¡ mnklhu (neutral) dqN vEyh; (acidic) rFkk dqN {kkjh;
(basic) gksrh gSaA ftudk ekiu gkbMªkstu vk;u dh lkUnzrk ;k pH eku
ls fd;k tkrk gSA

(i) vEyh; e`nk,¡ (Acidic Soils) & ftu ènk dk pH eku ges'kk 7-0
ls de jgrk gSA bu ènkvksa dk jax xgjk gksrk gS mUgas vEyh;
ènk,¡ dgrs gSA buesa thoka'k inkFkZ dh vf/kdrk ls dkcZfud vEy
vf/kd iSnk gksrs gSaA ènk esa QkWLQksjl dk fLFkjhdj.k vf/kd gkssrk
gSA izcy vEyh; ènkvksa esa vk;uksa ds vis{kkyu (leaching) gksus
ls ènk esa budh deh gks tkrh gS ftlls ikS/kksa dh of̀) izHkkfor
gksrh gSA

(ii) {kkjh; e`nk,¡ (Alkaline Soils) & vke rkSj ij bls Ålj Hkwfe
Hkh dgrs gSaA bu ènkvksa esa n”kk fofue;'khy lksfM;e ek=k esa
ik;k tkrk gSA

bl izdkj dh ènkvksa esa ty ikjxE;rk] ikS/kksa dk iks"k.k] ikni
mikip; fØ;k,¡ de gks tkrh gSaA

4-3 e`nk dk fuekZ.k (Soil Formation)

ènk ds fuekZ.k dh lEiw.kZ fØ;k dks nks Hkkxksa esa ck¡Vk tk ldrk gS & I. vi{k;
(Weathering) ,oa II. e`nk ifjo/kZu (Soil Development)

I vi{k; (Weathering) & ;g fØ;k HkkSfrd] jklk;fud o tSfod
fof/k;ksa }kjk gksrh gS&

(i) HkkSfrd vi{k; (Physical Weathering) & bl fof/k esa
cM+h&cM+h pV~Vkusa NksVs&NksVs VqdM+ksa esa VwVdj vUr esa lw{e d.kksa
esa cny tkrh gSA bl fof/k esa loZizFke rkieku ds ?kVus&c<+us ls
pV~Vkusa fldqM+rh rFkk QSyrh gSa] ftlls os QV tkrh gSa vkSj muesa
njkjsa iM+ tkrh gSaA o"kkZ ds nckc ,oa rst ok;q ds pyus ds dkj.k
pV~Vkusa uhps fxj tkrh gSa rFkk NksVs&NksVs VqdM+ksa esa foHkkftr gks
tkrh gSaA ikuh dh xfr ds lkFk ;s VqdM+s jxM+ [kkdj vkSj
NksVs&NksVs VqdM+ksa rFkk lw{e d.kksa esa ifjofrZr gks tkrs gSaA

(ii) jklk;fud vi{k; (Chemical Weathering) & HkkSfrd vi{k;
ds lkFk&lkFk vFkok ckn esa lw{e d.kksa dk jklk;fud vi{k;
gksrk gS ftlds QyLo:i [kfut yo.kksa ds tfVy d.k curs gSaA
jklk;fud vi{k; ds nkSjku ty&vi?kVu (hydrolysis)
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vkWDlhdj.k] dkcksZus'ku (carbonation), vip;u ,oa ty;kstu
(hydration) vkfn fØ;k,¡ HkkSfrd vi{k; }kjk izkIr lw{e d.kksa esa
gksrh jgrh gSaA

(ii) tSfod vi{k; (Biological Weathering) & bl fof/k esa vusd
tSfod dkjdksa tSls ouLifr] tUrq ,oa ekuo dh fØ;k,¡ pV~Vkuksa
ds HkkSfrd ,oa jklk;fud vi{k; dks c<+krh gSA uaxh pV~Vkuksa ij
mxus okys ØLVkst ykbdsu (Crustose lichen) dkcksZfud vEy ,oa
vU; jklk;fud inkFkksZa dks L=kfor djrs gSaA ;s inkFkZ jklk;fud
vi{k; esa lgk;d gksrs gSaA

II. e`nk ifjo/kZu (Soil Development) & bls ènk tuu (pedogenesis)
vFkok ènk ifjiDou (soil maturation) Hkh dgk tkrk gSA thok.kq] dod]
'kSoky] ykbdsu pêkuksa esa izos'k dj tkrs gSa rFkk fofHkUu tSfod fØ;k,¡
djrs gSa ftlls vusd izdkj ds dkcZfud vEy] ,UtkbEl] dkcZu
MkbZvkWDlkbM ,oa dkcZfud inkFkZ L=kfor gksrs gSa thoksa ds èr Hkkxksa ds
vi?kVu ls cuk g~;wel (humus) Hkh [kfut d.kksa ds lkFk fefJr gks
tkrk gSA bl izdkj dkcZfud rFkk vdkcZfud inkFkksZa ds feJ.k ls ènk
dk fuekZ.k gks tkrk gSA

4-4 e`nk ifjPNsfndk (Soil Profile)

fdlh Hkh Hkwfe dh [kM+h dkV ftlesa ènk ds fofHkUu Lrj vFkok gksjhtksu
(horizon) fn[kykbZ iM+rs gSa] dks ènk ifjPNsfndk dgrs gSA bu fofHkUu Lrjksa dh
eksVkbZ] jpuk o xq.k Hkh fHkUu&fHkUu gksrs gSaA

,d vkn'kZ ènk ifjPNsfndk esa fuEu gksjhtksu ¼Lrj½ fn[kykbZ iM+rs gSa &

¼v½ gksjhtksu ‘A’ (Horizon ‘A’) & ;g Hkwfe dk lcls Åijh Lrj gksrk gSA
bls 'kh"kZ ènk (Top soil) Hkh dgrs gSaA bldk jax xgjk Hkwjk gksrk gSA
blesa g~;wel dh vf/kdrk gksrh gSA bldh eksVkbZ ,d iryh xrZ ls
ysdj 10 QqV rd gksrh gSA blesa vf/kdre tSfod fØ;k,¡ (biological
activities) gksrh gSSaA ¼fp= Ø- 4-1½

gksjhtksu ‘A’ dks fuEufyf[kr pkj mi&gksjhtksu esa ck¡Vk x;k gS &

(a) A00 vFkok 01 (A00 or 01 Horizon) & ;g ‘A’ gksjhtksu dk lcls
Åijh Lrj gSa bldk fuekZ.k rqjUr VwVdj fxjh gqbZ Vgfu;ksa]
ifÙk;ksa] Qwy ,oa Qyksa vkfn ds }kjk gksrk gSA dqN ènkvksa esa ;g
mi&gksjhtksu vuqifLFkr gksrk gSA

(b) A0 vFkok 02 (A0 or 02 Horizon) & blesa lHkh ikni&vax lM+rs
gSa ,oa vkaf'kd :i ls vi?kfVr (decompose) gksrs jgrs gSaA
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(c) A1 gksjhtksu (A1 Horizon) & blesa [kfut ,oa dkcZfud inkFkZ
vf/kd ek=k esa ik;s tkrs gSa] D;ksafd bl mi&gksjhtksu rd g~;wel
dk iw.kZZ fuekZ.k gks pqdk gksrk gSA

(d) A2 gksjhtksu (A2 Horizon) & blesa [kfut ,oa dkcZfud inkFkksZ a
dh dkQh deh gks tkrh gS rFkk ;g gYds jax dk gksrk gSA

fp= Ø- 4-1% e`nk ifjPNsfndk

¼c½ gksjhtksu ‘B’ (Horizon ‘B’) & ;g gksjhtksu ‘A’ ds Bhd uhps ik;k
tkrk gS] bls v/kks&Hkwfe (Sub-soil) Hkh dgrs gSaA blesa fuEufyf[kr
fo'ks"krk,¡ ikbZ tkrh gSa

(i) ;g gksjhtksu ‘A’ dh rqyuk esa gYds Hkwjs jax dk gksrk gSA

(ii) o"kkZ dk ty blh gksjhtksu esa ,d= gksrk gSA

(iii) blesa tSfod fØ;k,¡ rFkk tM+ksa dh of̀) de gksrh gSA

(iv) bl gksjhtksu rd dsoy cM+s o{̀kksa dh tM+sa gh igq¡p ikrh gSaA A1,
A2 ,oa ‘B’ gksjhtksUl dks lfEefyr :i ls lksye (solum) dgrs
gSaA

¼d½ gksjhtksu ‘C’ (Horizon ‘C’) & ;g gksjhtksu ‘B’ ds Bhd uhps ik;k
tkrk gSA blesa CaCO3 rFkk CaSO4 ijrksa ds :i esa ik;s tkrs gSaA
bl gksjhtksu rd cgqr de ikS/kksa dh tM+sa gh igq¡p ikrh gSaA

Horizon
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¼M½ gksjhtksu ‘R’ ;k ‘D’ (Horizon ‘R’ or ‘D’) & ;g ifjPNsfndk dk
lcls uhps dk Lrj gksrk gSA blesa pV~Vkuksa dh rgsa ;k cM+s&cM+s dadM+
vkfn ik;s tkrs gSaA blesa tSfod fØ;k,¡ fcYdqy ugha gksrh gSa vkSj u gh
ikS/kksa dh tM+sa gh igq¡p ikrh gSaA

4-5 e`nk dk oxhZdj.k (Soil Classification)

ènk dk oxhZdj.k fofHkUu izdkj ls fd;k tk ldrk gS] tSls&ènk fuekZ.k ds
vk/kkj ij] ènk lajpuk ,oa xBu ds vk/kkj ij] jax ds vk/kkj ij] xgjkbZ ds
vk/kkj ij] lja/kzrk (Porosity) ds vk/kkj ij vkfnA fdlh fo'ks"k LFkku ij ènk
dk izdkj ,oa fuekZ.k pkj dkjdksa ls izHkkfor gksrk gS&

(i) ewy pV~Vku (Parent Rock)

(ii) tyok;q ,oa o"kkZ (Climate and rainfall)

(iii) ry:irk (Topography)

(iv) ouLifr ,oa izk.kh (Flora and fauna)

ènk fuekZ.k ds vk/kkj ij ènkvksa dks eq[;r% nks Jsf.k;ksa esa oxhZÑr fd;k
tk ldrk gS&

¼v½ vof'k"V e`nk (Residual Soil) & fdlh fof'k"V LFkku ij pV~Vkuksaa ds
HkkSfrd vi{k; (Physical weathering) ,oa jklk;fud vi{k; (chemical
weathering) ls cuh ènk] vof'k"V ènk dgykrh gS vFkkZr~ ;g ènk
cuus ds LFkku ij gh iM+h jgrh gSA

¼c½ okfgr e`nk (Transported Soil) & vi{k; ds ckn ènk fdlh Hkh
ek/;e (agency) }kjk nwljs LFkku ij ys tkbZ tk ldrh gS] tgk¡ mlls
iSMkstsusfll (Pedogenesis) gksrh gS vFkkZr~ ;g ènk cuus okys LFkku ls
cgdj vkbZ gqbZ ènk gksrh gSA

okfgr e`nk pkj izdkj dh gksrh gS &

(i) tyks<+ e`nk (Alluvial Soil) & ;g ènk ty }kjk cgdj nwljs
LFkku ij igq¡prh gSA Hkkjr dh ;g cgqr gh egÙoiw.kZ izdkj dh
ènk gSA

(ii) okrks<+ e`nk (Eolian Soil) & ;g ènk ok;q }kjk mM+dj nwljs
LFkku ij igq¡prh gSA

(iii) fefJr ¼eyok½ e`nk (Colluvial Soil) & ;g ènk iF̀oh ds
vkd"kZ.k (gravity) ds }kjk nwljs LFkku ij igq¡prh gSA

(iv) fge e`nk (Glacial Soil) & ;g ènk Xysf'k;j ds fQlyus ls
nwljs LFkku ij igq¡prh gSA
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4-6 e`nk dk la?kVu (Composition of Soil)

la?kVu dh nf̀"V ls ènk esa fuEufyf[kr pkj Hkkx gksrs gSa &

1- [kfut inkFkZ (Mineral Matter) & 40%

2- dkcZfud inkFkZ (Organic Matter) & 10%

3- ènk ok;q (Soil Air) & 25%

4- ènk ty (Soil Water) & 25%

buds vykok ènk tho Hkh ènk la?kVu esa Hkkx ysrs gSaA

4-6-1 [kfut inkFkZ (Mineral Matter)

fofHkUu izdkj ds [kfut yo.k feV~Vh esa ?kqfyr voLFkk esa ik, tkrs gSaA ikS/kksa
dh tM+sa budk vo”kks’k.k djrh gSaA fofHkUu izdkj ds [kfut rRoksa dh ek=k
fHkUu gksrh gSA feV~Vh esa ?kqys gq, dqN [kfut rRoksa esa /kukos'k (+ve charge)
gksrk gS] tSls&dSfY'k;e (Ca), ikSVsf'k;e (K), lksfM;e (Na), eSXuhf'k;e (Mg),
vk;ju (Fe), eksfyCMsue (Mo), ftad (Zn), dkWij (Cu), gkbMªkstu (H) rFkk
veksfu;k (NH3)A dqN ewydksa (radicals) esa _.k vkos'k (–ve charge) gksrk
gS] tSls&ukbVsªV (NO3), ukbVªkbV (NO2), DyksjkbM (Cl), ckbdkcksZusV (HCO3)]
lYQsV (SO4) rFkk QkWLQsV (PO4) vkfnA

;s lHkh rRo ikS/kksa dh tM+ksa }kjk lkUnzrk ds vuqlkj vo'kksf"kr fd;s tkrs
gSaA tks ikS/ks dh of̀) ds fy, vko';d gksrs gSaA dHkh&dHkh feV~Vh esa yo.kksa dh
vf/kd lkUnzrk gksus ij yo.kksn~fHkn ikS/ks mxrs gSaA

4-6-2 dkcZfud inkFkZ vFkok g~;wel
(Organic Matter or Humus)

izk;% ènk essa dqN dkcZfud inkFkZ ik, tkrs gSa tks ikS/kksa ds fy, vR;ar mi;ksxh
gksrs gSaA feV~Vh esa dkcZfud inkFkZ ikS/kksa ,oa vU; tho/kkfj;ksa dh èR;q ds i'pkr~
thok.kqvksa ,oa dodksa }kjk vi?kVu fd, tkus ds QyLo:i izkIr gksrs gSa bl
izdkj ds cus gq, dkcZfud inkFkZ g~;wel dk fuekZ.k djrs gSaA buds dkj.k
feV~Vh dk jax Hkwjk gks tkrk gSA bldh ek=k 'kh"kZ ènk esa vf/kd gksrh gS ftlds
dkj.k feV~Vh ds d.kksa esa vf/kd ty /kkj.k {kerk ikbZ tkrh gSA feV~Vh esa
g~;wel ds egÙoiw.kZ dk;Z gksrs gSa tks fuEu izdkj gSa&

1- buds vi?kVu ls dkcZfud vEy izkIr gksrs gSa ftuls ikS/kksa ,oa lw{e
thoksa dks iks"k.k izkIr gksrk gSA

2- ;g fNnze; gksrk gS vkSj blesa ty /kkj.k {kerk ,oa ok;q ikbZ tkrh gSA

3- blds }kjk feV~Vh esa vf/kd ok;q mifLFkr jgrh gSA

dkcZfud inkFkksZa dh izÑfr (Nature of Organic Matter) & ènk esa
dkcZfud inkFkZ vFkok g~;wel dk mn~Hko (origin) izkFkfed izdk'k&la'ys"k.kh
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mRikn rFkk ènk thoksa }kjk fo?kfVr rFkk iqu% la'ysf"kr fof/k;ksa }kjk gksrk gSA
eq[; :i ls fuos'k (input) vf/kd ek=k esa dkcksZgkbMªsV~l] fyfXuu ;kSfxd]
olk,¡ ,oa izksVhUl rFkk lw{e ek=k esa Lora= vehuks vEy] ,sYdsUl] VjihukW;M~l]
dsjksVhukW;M~l] ¶ysoksukW;M~l] ,sYdsykW;M~l] iksyhQhuksYl rFkk jsftUl vkfn gksrs
gSaA buesa ls dkcksZgkbMªsV~l (carbohydrates), lsY;wykst vkfn lqxerkiwoZd
fo?kfVr gks tkrs gSa rFkk de le; rd ènk esa mifLFkr jgrs gSaA dkcZfud
inkFkZ ds lw{e ?kVd izk;% fyfiM~l] ?kqyu'khy 'kdZjk,¡] izksVhUl] vehuks vEy
rFkk dkcZfud vEy gksrs gSA rFkk izeq[k ?kVd g~;wfed lfEeJ gksrs gSa tks ènk
esa vf/kd vuqikr esa mifLFkr jgrs gSaA ;s fyfXuu rFkk jsftUl ds feJ.k ds :i
esa ik;s tkrs gSaA

dkcZfud inkFkZ ds mRiknu lzksr ,oa njsa (Sources and Rates of
Production of Organic Matter) & ènk dh lrg ij ik, tkus okys thfor
ikniksa ,oa tUrqvksa dk ènk esa dkcZfud inkFkksZa dk izpqj ek=k esa mifLFkr jgus
ds fy, fo'ks"k ;ksxnku gS] tSls&ikniksa ls èr ifÙk;k¡] 'kk[kk,¡] izjksg rFkk
tUrqvksa ls muds èr 'kjhj izkIr gksrs gSa tks dkcZfud inkFkZ dgykrs gSaA blds
vfrfjDr ènk esa jgus okys lw{e tho rFkk cM+s tho] tSls&tUrq rFkk ikniksa dh
èr ewysa vkfn Hkh dkcZfud inkFkksZa dh ek=k dh of̀) ènk esa djrs gSaA ?kus
taxyksa esa izR;sd ekSle esa gtkjksa Vu] fyVj vFkkZr~ lM+h&xyh ifÙk;k¡ rFkk vU;
dkcZfud inkFkZ ènk lrg ij ,df=r gks tkrk gSA i.kZikrh taxyksa
(deciduous forest) esa ir>M+ ,d lkFk gksrk gS vkSj lHkh ifÙk;k¡ ènk lrg ij
fxj tkrh gSaA Hkkjh ek=k esa izR;sd o"kZ ,df=r gksrh gSA ftudk lkFk&lkFk
vi?kVu gksrk jgrk gS tks MQ (duff) dgykrk gSA vr% izkjfEHkd dkcZfud
inkFkksZa dk fuos'k (input) lrg fyVj (surface litter) rFkk Hkwfexr èr ewyksa ds
inkFkZ gksrs gS] fdUrq ènk esa mifLFkr lw{e thoksa dh fofHkUu fØ;kvksa }kjk ;g
dkcZfud inkFkZ ;k fyVj Hkkjh ek=k esa :ikUrfjr gks tkrk gS tks g~;wel
(humus) dgykrk gSA bls ènk dkcZfud inkFkZ Hkh dgrs gSaA g~;wel Hkwjs&dkys
jax dk HkqjHkqjk rFkk eghu dkcZfud inkFkZ gksrk gSA

g~;wel dk fuekZ.k (Formation of Humus) & blds fuekZ.k esa
loZizFke ènk izkf.ktkr (soil fauna) }kjk ikni vo;oksa (fragments)
dks ,df=r fd;k tkrk gSA bl dkcZfud inkFkZ dk Hkatu (cracking) ènk
izkf.ktkr djrk gS rFkk lw{etho] tSls&thok.kq] dod rFkk ,DVhuksekbflVht
vkfn dh la[;k esa cgqr vf/kd of̀) gksrh gS tks ikni vo;oksa dks ?kqyu'khy
'kdZjk] ikWyhlsdsjkbM~l] izksVhUl rFkk olkvksa esa ifjofrZr dj nsrs gSaA bl izdkj
ls izk;% ènkvksa esa ènk izkf.ktkr rFkk lw{ethoksa dh fØ;kvksa }kjk g~;wel dk
fuekZ.k gksrk gSA

izÑfr essa dkcZfud inkFkksZa ds vi?kVu esa ok;qe.Myh; dkjd lgk;d gksrs
gSaA bl izdkj ènk ds dkcZfud inkFkksZa dk laxBu fyVj (litter) jlk;u rFkk
lw{ketSoh; (micro-biological) dh izÑfr ds vuqlkj iqu% la'ys"k.k ds }kjk
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gksrk gSA g~;wel fuekZ.k dh nj ènk esa vi?kVu djus okys lw{e thoksa ds
LoHkko] rki] vknzZrk] ok;q rFkk pH ds Åij fuHkZj gksrh gSA

g~;wel ds :i (Forms of Humus) & dkcZfud inkFkZ ds LoHkko]
ouLifr rFkk tyok;qoh; n'kkvksa ds vuqlkj nks izdkj ds g~;wel curs gSa tks&
(i) eksj g~;wel (Mor humus) rFkk (ii) ewy g~;wel (Mull humus) dgykrs gSaA
eqyj (Muller) uked oSKkfud us bu nksuksa izdkjksa ds uke j[ksA

(i) eksj g~;wel (Mor Humus) & ;g ,d izdkj dh ènk ds leku gksrk
gSA bl g~;wel esa iks"kd rRoksa rFkk dsapqvksa dh deh gksrh gSA blesa fyVj
(litter) [kfut ènk esa fefJr ugha gksrk gSA blesa fo?kVu cgqr /kheh
xfr ls gksrk gS rFkk ènk dh lrg ij O2 dk ,d Lrj cu tkrk
gSA ;g l?ku] [kqjnjh Hkwjs&dkys jax dh gksrh gSA ;g cgqr vEyh; gksrh
gSA vr% dkcZfud fo?kVu ugha gks ikrk gS rFkk lw{ethoksa dh fØ;k,¡ #d
tkrh gSaA vr% nynyh izdkj dk eyck ,df=r gks tkrk gSA

(ii) ewy g~;wel (Mull Humus) & ;g ,d izdkj dh ènk gksrh gS tks ouksa
dh Hkwfe dh lrg dks <ds jgrs gSaA bldh vkÑfr vPNh gksrh gS tks
iFkjhyh] [kfut yo.k] iks"kd rRo rFkk pkSM+h ifÙk;ksa vkfn ls ;qDr gSaA
blesa eksj (Mor) dh vis{kk lw{e tSfodh; tho/kkfj;ksa dh vf/kd ek=k
ik;h tkrh gS rFkk vf/kd thok.kqvksa ,oa dodksa dh lef"V (population)
okyh gksrh gSA blesa ènk dh pH 5-0 gksrh gS rFkk dsapq, vf/kdrk esa ik,
tkrs gSaA ènk ds vUnj lw{ethoksa }kjk vi?kVu rsth ls gksrk gSA ;g
HkqjHkqjh rFkk dfyyh; LoHkko dh gksrh gSA

4-6-3 e`nk ok;q (Soil Air)

ènk ds d.kksa ds chp vodk'k ik, tkrs gSa ftuesa ok;q mifLFkr jgrh gSA tM+sa
'olu fØ;k esa blh ok;q dks xzg.k djrh gSa vFkkZr~ feV~Vh esa ok;q dk mifLFkr
gksuk cgqr egÙoiw.kZ gksrk gSA tM+ksa esa 'olu ds lkFk&lkFk ty vo'kks"k.k ,oa
[kfut rRoksa dk vo'kks"k.k Hkh rsth ls lkFk&lkFk gksrk gS] fdUrq ftu ènkvksa esa
vkWDlhtu dh deh gksrh gS] muesa ;s fØ;k,¡ cgqr /kheh gksrh gSaA ènk esa dkcZu
MkbvkWDlkbM dk ,df=r gksuk gkfudkjd gksrk gSA bu xSlksa dk mifLFkr gksuk
ènk ds xBu (texture) ij fuHkZj djrk gSA tc feV~Vh esa ok;q dh ek=k de
gksrh gSa rks og feV~Vh ty larÌr gks tkrh gS ftlls ikS/kksa dh tM+ksa (roots) ij
cqjk izHkko iM+rk gS vkSj vUr essa ikS/ks ej tkrs gSaA

4-6-4 e`nk ty (Soil Water)

ènk dks o"kkZ ls ty izkIr gksrk gSA lk/kkj.kr;k feV~Vh esa 25% ty mifLFkr
gksrk gSA Hkkjh o"kkZ ds ckn vf/kdrj ikuh cg tkrk gS tks ikS/kksa dks izkIr ugha
gks ikrk gSA dqN ikuh ènk d.kksa ls gksdj uhps fjl tkrk gSA ftls xq#Roh;
ty (gravitational water) dgrs gSa rFkk ;g Hkh ikS/kksa dks izkIr ugha gks ikrk
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gS vkSj ;g ty ;fn dkQh le; rd ènk esa mifLFkr jgrk gS rks vkWDlhtu
(O2) dh deh ds dkj.k ikS/kksa ds ewy rU= dks dkQh gkfu igq¡pkrk gSaA

blds vfrfjDr o"kkZ dk og ty tks ènk d.kksa esa xq#Ro cy ds
foijhr ,df=r jgrk gS rFkk ènk dks ue cuk, j[krk gS rFkk ènk dksykWbM~l
(soil colloids) esa ,df=r jgrk gS] vknzZrkxzkgh ty (hygroscopic water)
dgykrk gSA dqN ty [kfut yo.kksa (mineral salts) esa jklk;fud ca/kksa }kjk
tdM+k jgrk gS] fdUrq tM+ksa dh vo'kks"k.k 'kfDr dks ugha c<+krk gSA ;g
jklk;fud cfU/kr ty (chemically combined water) dgykrk gSA
¼fp= Ø- 4-2½

fp= Ø- 4-2% e`nk ty ds izdkj

fofHkUu izdkj ds e`nk ty&e`nk ty dk feV~Vh ,oa ikniksa ls
lEcU/k iznf'kZr

ty ènk d.kksa ds pkjksa vkSj ,d fQYe (film) cukrs gq, mifLFkr jgrk
gS] ftls dsf'kdRo ty (capillary water) dgrs gSaA ;g ty ikS/kksa ds fy,
cgqr mi;ksxh gksrk gSA ftldk vo'kks"k.k ikS/kksa dh tM+ksa }kjk gksrk gSA fofHkUu
izdkj dh ènk ds d.kksa esa vyx&vyx /kkj.k {kerk ikbZ tkrh gSA xq#Ro
cy }kjk ikuh ds fjl tkus ds ckn ènk ftruk ty vius vUnj mifLFkr
j[krh gSa] og QhYM {kerk (field capacity) dgykrh gS] tks feV~Vh ds izdkj ds
Åij fuHkZj gksrh gSA

e`nk tho (Soil Organism) & feV~Vh dh 'kh"kZ ènk esa izk;% thok.kq] izksVkstksvk
rFkk vusd ènh; dod ik, tkrs gSaA buds }kjk dkcZfud inkFkksZa dk vi?kVu
gksrk jgrk gSA ;s tho ikS/kksa ds thou ds lkFk tqM+s jgrs gSa vFkkZr~ ikS/kksa dks
cjkcj [kfut inkFkZ iznku djrs jgrs gSaA dqN dod ikS/kksa ds lkFk]
tSls&eksuksVªksik (Monotropa) vkfn dh tM+ksa ds lkFk ekbdksjkbtk
(Mycorrhiza) cukrs gSaA ftldh lgk;rk ls ;s ikS/ks lM+s&xys inkFkksZ a ij
mxdj dkcZfud inkFkksZ a dk vo'kks"k.k djrs jgrs gSaA blds vfrfjDr ènk esa
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fuesVksM dsapq,] ,DVhuksekbflVht] uhy&gfjr 'kSoky rFkk vkFkzksZiksM~l Hkh ik,
tkrs gSaA ènk esa mifLFkr tho fuEu izdkj ds egÙoiw.kZ dk;Z djrs gSa&

1- ukbVªkstu fLFkjhdj.k (Nitrogen Fixation) & feV~Vh esa mifLFkr
vusd thok.kq (bacteria) ok;q dh ukbVªkstu (N2) dk fLFkjhdj.k
(fixation) djds veksfu;k (NH3) rFkk ukbVªkbV~l (NO2) cukrs gSaA
ukbVªhQkbax thok.kq (Nitrifying bacteria) veksfu;k (NH3) dks
ukbVªsV~l (NO3) esa cny nsrs gSaA ysX;wfeul ikS/kksa (Leguminous plants)
dh tM+ksa (roots) esa ewy xzfUFk;k¡ (root nodules) ikbZ tkrh gSa ftlesa
lgthoh jkbtksfc;e ysX;wfeukslsje (Rhizobium leguminosarum) ik;k
tkrk gS tks ukbVªkstu (N2) dk fLFkjhdj.k djrk gSA

fp= Ø- 4-3% e`nk esa mifLFkr fofHkUu izdkj ds tho

blds vfrfjDr ènk esa vU; thok.kq] tSls & ,tksVkscsDVj (Azotobacter),
DykWLVªhfM;e (Clostridium) rFkk uhy&gfjr 'kSoky% tSls&ukWLVkWd
(Nostoc), ,ukchuk] VksyhiksfFkzDl rFkk vkWlhysVksfj;k vkfn Hkh
ok;qe.Myh; ukbVªkstu dk fLFkjhdj.k djds ènk dks moZjk 'kfDr iznku
djrs gSaA ¼fp= Ø- 4-3½

2- ewy o`f) (Root Growth) & ènk ds jkbtksfLQ;j izns'k
(Rhizosphere Zone) essa dqN thok.kq rFkk dod of̀) gkWeksZUl (growth
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hormones) tSls IAA dk L=ko.k djrs gSa ftlls ikniksa dh tM+ksa esa
vf/kd of̀) gksrh gSA

3- izfrthfork (Antibiosis) & dqN ènkvksa esa ik, tkus okys lw{etho ,sls
mikip;h inkFkZ mRiUu djrs gSa tks ènk ds vU; lw{ethoksa dks u"V dj
nsrs gSa vFkok mudh of̀) dks jksd nsrs gSaA bl izdkj ds mikip;h
inkFkksZa ds fojks/kh izHkko (antagonistic effect) dks izfrthfork dgrs gSaA

4- e`nk tfur jksx (Soil-borne Diseases) & dqN dod] thok.kq rFkk
tUrq] tSls&fuesVksM~l ikni tM+ksa ds fy, ?kkrd gksrs gSa rFkk jksx mRiUu
djrs gSa] ftlls Qlyksa dh iSnkokj ?kV tkrh gSA

5- e`nk fuekZ.k (Soil Formation) & dqN uhy&gfjr 'kSoky rFkk thok.kq
'ys"eh inkFkZ mRiUu djrs gSaA ;g inkFkZ feV~Vh ds d.kksa dks vkil esa
tksM+us esa lgk;d gksrk gSA blds vfrfjDr feV~Vh esa vusd èrksithoh
thok.kq gksrs gSa] tks lM+s&xys inkFkksZa dk yxkrkj fo?kVu djrs jgrs gSa]
ftlls ikS/kksa dks ljy inkFkZ izkIr gksrs jgrs gSaA dsapqvk mitkÅ feV~Vh
dks ckgj ys tkrk gS] tks ikS/kksa ds fy, ykHkdkjh gksrh gSA

4-7 e`nk dkjd (Soil Factors)

;s os dkjd gSa tks Hkwfe dh lajpuk] mlesa mifLFkr ok;q] ty] tho vkSj vU;
inkFkksZa ls lEc)hr gksrs gSaA vyx&vyx LFkkuksa dh ènk Hkh vyx&vyx
HkkSfrd rFkk jkl;fud lajpuk j[krh gS vkSj blh dkj.k fHkUu&fHkUu izdkj dh
ouLifr ogk¡ mxrh gSA izeq[k ènk o dkjdksa dk o.kZu uhps fd;k tk jgk gS&

1- e`nk dh vknzZrk (Soil Moisture) & ènk esa mifLFkr ty tM+ksa }kjk
vo'kksf"kr fd;k tkrk gS] ftlls ikS/kksa dh of̀) gksrh gSA ,slh ènk
ftlesa ty ,d= djus dh cgqr vf/kd {kerk gksrh gS] ;k ty dh deh
gksrh gS ikS/kksa ds fy, gkfudkjd gksrh gSA

2- e`nk dk rki (Soil Temperature) & ènk dk rki Hkh mxus okys ikS/ksa
ij cgqr izHkko Mkyrk gSA de rki ij ikS/kksa dh tM+saa ty vkSj [kfut
yo.kksa dks cgqr de ek=k esa lks[krh gSA

3- e`nk dh jklk;fud izÑfr (Chemical Nature of Soil) & ènk esa
T;knk vEy] {kkj ;k yo.k dk gksuk rFkk vU; izdkj ds jklk;fud
inkFkksZa dh mifLFkfr Hkh ikS/kksa ij cgqr xgjk izHkko Mkyrh gSA

4- e`nk dh ok;q (Soil Air) & ikS/kksa dh tM+ksa esa ,oa lw{e thoksa dh 'olu
fØ;k ds fy, ènk esa vkWDlhtu dk gksuk vko';d gSA

5- e`nk ds tho tUrq (Soil Organisms) & ènk esa mifLFkr thok.kq ènk
dh moZjrk dks c<+krs gSaA ftlls ikS/kksa esa rhoz xfr ls of̀) gksrh gSA
dsaspqvk vius mRlthZ inkFkksZa }kjk Hkwfe dh moZjk&'kfDr c<+krk gSA
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viuh izxrh tk¡fp, (Check Your Progress)

1- ènk vijnu lcls vf/kd gksrk gS&

¼v½ o"kkZ ds ty ls ¼c½ de o"kkZ ls

¼l½ vR;f/kd o"kkZ ls ¼n½ /kheh ok;q izokg ls

2- ènk ifjPNsfndk dk lokZf/kd mitkm Hkkx gS&

¼v½ gksfjtksu A ¼c½ gksfjtksu B

¼l½ gksfjtksu C ¼n½ mi;qZDr lHkh

3- ikS/kksa dh of̀) ds fy, lokZf/kd mi;ksxh ènk gS &

¼v½ xkn ¼c½ èfÙkdk

¼l½ nkseV ¼n½ cyqbZ

4- fpduh feV~Vh ds d.kksa dk O;kl gksrk gS &

¼v½ 3-02 feeh ¼c½ 2 feeh

¼l½ 0-002 feeh ¼n½ 0-2 feeh

5- ikS/kksa ds fy;s ykHknk;d gksrk gS &

¼v½ dksf”kdRo ty ¼c½ xq:Roh; ty

¼l½ jklk;fud la;ksftr ¼n½ vknzZrkxzkgh ty

4-8 Ik;kZoj.kh; Ikznw"k.k (Environmental Pollution)

izfl) Ik;kZoj.kfon~ vksMe ds vuqlkj okrkoj.k ty] ok;q rFkk feêh esa
mifLFkr HkkSfrd] jklk;fud rFkk tSfod fØ;kvkssa (biological activities) ds
vlUrqfyr ,oa vOkkaNuh; ifjorZuksa }kjk tks gkfudkjd izHkko tho/kkfj;ksa ,oa
euq’; ij iM+rk gS] mls iznw’k.k dgk tkrk gSA

c<+rh gqbZ vkcknh ,oa viuh t:jrksa dks iwjk djus ds fy, euq’;
lkFk&lkFk okrkoj.kh; vlarqyu djrk gS tks iznw’k.k dk ,d egRoiw.kZ dkj.k
gksrk gSA euq’; }kjk ty] Fky rFkk ok;qe.My esa fo’kkDr inkFkksZa dh ek=k esa
of̀) dh tk jgh gSA taxyksa] moZjk feV~Vh okys [ksrksa dks u’V djds
vkS|ksxhdj.k fd;k tk jgk gSA vk/kqfud ;qx esa euq’; jsyxkfM+;ksa] eksVjksa] LdwVjksa]
gokbZ tgkt] fo’kSYkh vkS’kf/k;ksa] dhVuk”kd ls okrkoj.k iznw’k.k dks c<+kok ns jgk
gSA euq’; us izkd`frd lzksrksa dk vfuf;fer <ax ls mi;ksx djds gkfudkjd ,oa
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fo’kSys inkFkksZa dks ty ,oa ok;q e.My esa feyk fn;k gSA iznw’k.k ,d
fodjky :i esa fn[kkbZ ns jgk gS vkSj bls fu;U=.k djuk vfr vko”;d gks
x;k gSA

4-8-1 Ikznw"kd (Pollutants)

Ikznw’k.k mRiUu djus okys inkFkZ dks iznw’kd (Pollutant) dgk tkrk gS ;g
fofHkUu izdkj ds gksrs gSA iznw’kdksa ds vUrxZr jklk;fud inkFkZ] /kwy] volkn
(sediment) rFkk fxzV (grit) inkFkZ] tSfod ?kVd rFkk muds mRikn] HkkSfrd
dkjd] tSls rki vkfn lfEefyr gSa tks Ik;kZoj.k ij dqizHkko Mkyrs gaSA vr%
iznw’kd (pollutant) dks bl izdkj ifjHkkf’kr fd;k tk ldrk gS&

**dksbZ Bksl] rjy ;k xSlh; inkFkZ tks bruh vf/kd lkUnzrk
(concentration) esa mifLFkr gks fd Ik;kZoj.k ds fy, {kfriw.kZ (injurious) gks]
iznw’kd dgykrk gSA** ftu oLrqvksa dk ge fuekZ.k] mi;ksx djrs gaSa vkSj ckn esa
budk vo”ks’k (residue) QSad nsrs gSa] iznw’kd dgykrs gSaA

4-8-2 Ik;kZoj.kh; Ikznw’kd (Environmental Pollutants)

fuEufyf[kr iznw’kd ok;q] ty rFkk ènk dks iznwf’kr djrs gSa&

1- xSls (Gases) & ukbVªkstu ds vkWDlkbM~l( tSls& NO rFkk NO2, lYQj
MkbvkWDlkbM (SO2) dkcZu eksuksvkWDlkbM (CO), gsykstsUl( tSls&
Dyksjhu] czksehu o vk;ksMhuA

2- vEyksa dh cw¡nsa (Acid Droplets) & H2SO4 rFkk HNO3 ds :Ik esaA

3- inkFkZ (Deposited Matter) & vo{ksfir ;k tek gqvk /kwy] /kqvk¡]
dkfy[k rFkk fxzV vkfnA

4- /kkrq,¡ (Metals) & tSls& Hg, Pb, Fe, Zn, Ni, Cr rFkk fVu vkfn ds
d.kA

5- ¶yksjkbM~l (Fluorides) & jklk;fud inkFkZ (Chemical
Compounds) tSls dh ,sfYMgkbM~l (Aldehydes) ¶yksjkbM~l
(Fluorides) vkfnA

6- tfVy dkcZfud inkFkZ (Complex Organic Substances) & tSls&
cSUthu] ,slhfVd vEy] bZFkj] csUthik;jhUl vkfnA

7- d`f"k jlk;u (Agro-chemicals) & moZjd ck;kslkbM~l (Biocides),
tSls& dhVuk”kh] doduk”kh] vir.̀kuk”kh] thok.kquk”kh] fuesVksMuk”kh rFkk
“kkduk”kh vkfnA

8- izdk’k&jlk;u vkWDlhdkjd (Photochemical Oxidants) & tSls
ijvkWDlh,lhVkby ukbVªsV (PAN), ijvkWDlh csUtksby ukbVªsV
vkWDlkbM~l] ,sfYMgkbM~l] bFkkbyhu] vkstksu vkfnA
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fp= Ø- 4-4% Ik;kZoj.k esa fofHkUu fØ;kvksa }kjk iznw"k.k L=ksr

9- Bksl viektZd inkFkZ (Solid Wastes) & lhost Sewage xank tyA

10- jsfM;ks,fDVo viektZd inkFkZ (Radioactive Wastes) & ;wjsfu;e
(Uranium) vkfnA

11- ’kksj (Noise) & /ofu ¼fp= Ø- 4-4½

fofHkUu izdkj ds iznw’kdksa dks vksMe us nks izdkj dh Jsf.k;ksa esa ck¡Vk gS&

(i) vfuEuhdkjd iznw"kd (Non-degradable Pollutants) & dqN
inkFkZ ;k rks vi?kfVr (Degrade) ugha gksrs gSa ;k mudk
fuEuhdj.k (degradation) izdf̀r esa cgqr /kheh xfr ls gksrk gSA
izkd`frd ikfjfLFkfrd rU= esa budk pØhdj.k ugha gksrk gSA ;g
u dsoy ,df=r gksrs gSa vfirq xeu djds tho oSKkfud :Ik ls
Hkkstu esa foLr̀r :Ik esa [kk| J̀a[kyk rFkk tSo Hkw&jklk;fud
pØksa }kjk QSy tkrs gSaA

(ii) tSofuEuhdj.k ;ksX; iznw"kd (Biodegradable Pollutants)
& ;s ?kjsyw viektZd inkFkZ gksrs gSaA ftudk fo?kVu izdf̀r esa
vklkuh ls gks tkrk gSA tc ;s inkFkZ vf/kd ,df=r gks tkrs gSa
rc vusd leL;k,¡ mRiUu dj nsrs gSaA de ek=k esa mifLFkr gksus
ij mu inkFkksZa dks lw{ethoh vi?kVu ds }kjk ljy inkFkksZa esa
ifjofrZr dj nsrs gSA

4-8-3 Ikznw"k.k ds izdkj (Kinds of Pollution)

v/;;u dh lqfo/kk ds fy, 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- ènk iznw’k.k (Soil Pollution)
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4- /ofu iznw’k.k (Sound or Noise Pollution)

5- jsfM;ks/kehZ iznw’k.k (Radioactive Pollution)

4-9 Okk;q iznw’k.k (Air Pollution)

Okk;q e.My ,d lqj{kkRed vkoj.k dh Hkk¡fr iF̀oh ds pkjksa vksj ik;k tkrk
gSA ;g iF̀oh dk j{kd vkoj.k gksrk gSA ;g lHkh izdkj dh xSalksa dk L=ksr gksrk
gS rFkk jsfM;ksdE;wfuds”ku (Radio Communication) ds fy, ,d ek/;e dk
dk;Z djrk gSa ;g ?kkrd UV fofdj.kksa ,oa mYdk (Meteors) ds fy, iF̀oh ds
pkjksa vksj ,d dop dk dk;Z djrk gSA fcuk ok;qe.My ds izdk”k] ok;q] ckny]
cQZ rFkk vfXu vkfn ugha ik;s tk,¡xsA “kq) ok;q esa leqnz ds fdukjs fofHkUu xSals
fuEu vuqikr esa mifLFkr jgrh gSa&

Øekad
(S.N.) xSals (Gases) Ikzfr’kr ¼vk;ru esa½

(Percentage by Volume)

1-
2-
3-
4-
5-
6-
7-

ukbVªkstu (N2)
vkWDlhtu (O2)
vkxZu (Ar)
dkcZu Mkb vkWDlkbM (CO2)
ehFksu (CH4)
gkbMªkstu (H2)
vU; xSlsa

78-08
20-94
0-934
0-0314
0-0002
0-00005
Lkw{e ek=k esa

Okk;qe.My esa bu xSlkas dk pØhdj.k (Cycling) gksrk jgrk gSA ok;qe.My
esa vkWDlhtu (O2) rFkk dkcZu MkbvkWDlkbM dk lUrqyu tho/kkjh cuk, j[krs
gSaA vf/kdrj ok;q iznw’k.k dkcZu MkbvkWDlkbM rFkk /kq,¡ ds d.k fey tkus ls]
/kwy ds d.k rFkk jksxk.kqvksa ds fey tkus ls gksrk gSA vk/kqfud ;qx esa cM+s&cM+s
dkj[kkus [kksys tk jgs gSa] ftuls fudyk /kqvk¡ ok;qe.My esa fey tkrk gSA eksVj]
dkj] VªsDVj rFkk LdwVjksa }kjk cM+h ek=k esa dkcZu MkbZvkWDlkbM (CO2) rFkk
dkcZu eksuks vkWDlkbM (CO) xSlas ok;q e.My esa feyrh gSA blds vfrfjDr
dkj[kkuksa esa iz;ksx gksus okys inkFkksZa ls fo’kSyh xSlsa lYQj MkbvkWDlkbM (SO2),
gkbMªkstu lYQkbM (H2S) vkfn Hkh fey tkrh gSaA bl izdkj iznwf’kr ok;q esa
lk¡l ysus ls euq’; ds “kjhj esa fo’kSyh xSlas] /kq,¡ rFkk feêh ds d.k ,oa thok.kq
igq¡p tkrs gSa ftuls vusd izdkj ds jksx mRiUu gks tkrs gSaA

4-9-1 Okk;q iznw"kdksa ds L=ksr (Sources of Air Pollutants)

Okk;q iznw’k.k ds izeq[k lzksr fuEufyf[kr gSa &

¼v½ vkS|ksfxd fpeuh vifo’V (Industrial Chimney Wastes) & ok;q
iznw’k.k vusd m|ksxksa tSls isij ,oa iYi m|ksx] jcj] isVªksfy;e]
jklk;fud }kjk gksrk gSA isVªksfy;e fjQkbujht ok;q iznw’kdksa ds izeq[k
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L=ksr gksrs gSA ftuesa (SO2) rFkk (NO2) iznwf’kr xSls fudyrh gS vkSj
fouk”k ds fy, ftEesnkj gaSA lhesUV QsDVªh Hkkjh ek=k esa /kwy dk
mRltZu djrh gS tks LokLF; ds fy, gkfudkjd gksrh gSA blh izdkj
iRFkj rksM+us okys rFkk feDl Iyk.V Hkh bl izdkj ds iznw’kd ok;q e.My
esa NksM+rs gSaA blds vfrfjDr HkksT; inkFkZ ,oa moZjd m|ksx Hkh xSlh;
iznw’kdksa dk mRltZu djrs gSaA jklk;kfud inkFkZ cukus okys m|ksx ok;q
esa vEy dh ok’Ik mRlftZr djrs gaSA

fp= Ø- 4-5% ok;q iznq"k.k ds óksr

¼c½ FkeZy ikoj LVs’kUl (Thermal Power Stations) & vf/kd ÅtkZ
mRiknu ds fy, us”kuy FkeZy ikoj dkWjiksjs”ku (National Thermal
Power Corporation – NTPC) rFkk dks;yk ls pyus okys ikoj LVs”kuksa
dh LFkkiuk dh x;h gSA FkeZy Iyk.V~l esa dbZ fefy;u (million) Vu
dks;yk tyk;k tkrk gS] ftlls mM+us okyh jk[k (fly ash) SO2, vU;
xSlsa rFkk gkbMªksdkcZUl vkfn iznw’kdksa ds :Ik esa ok;q esa NksM+s tkrs gSaA

¼l½ vkWVkseksckbYl m|ksx (Automobiles Industry) & ;g fo’kSys okgd
fuokZr ok;q iznw’k.k ds izeq[k L=ksr gksrs gSaA ns”k ds izeq[k “kgjksa esa
izfrfnu yxHkx gtkjksa Vu rd iznw’kdksa dk mRltZu okguksa ds }kjk ok;q
esas fd;k tkrk gSA egkuxjksa (metropolitan cities) esa okguksa }kjk 70%
dkcZu eksuksvkWDlkbM (CO), 50% gkbMªksdkcZu] 30-40% dqy
vkWDlkbMl rFkk 30% dqy SPM mRlftZr fd, tkrs gSa tks ok;q iznw’k.k
dh leL;k dks c<+krs gSA ¼fp= Ø- 4-5½

Okk;q iznw’k.k ds fofHkUu L=ksrksa ls vusd izdkj ds iznw’kd ok;qe.My esa
NksM+s tkrs gSaA fofHkUu izdkj ds izeq[k iznw’kd tks vusd {ks=ksa ls
ok;qe.My esa mRlftZr fd, tkrs gSa] fuEu izdkj gaSA
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4-9-2 xSlh; ok;q iznw’kd (Gaseous Air Pollutants)

1- dkcZu ;kSfxd (Carbon Compounds) & ;s eq[; :Ik ls CO2 rFkk
CO gSaA CO2 thok”e bZa/ku ds iw.kZ ngu ls curh gS rFkk CO Lopkfyr
fuokZr }kjk cukrh gSA ¼fp= 4-6½

(a) dkcZu MkbvkWDlkbM (CO2) & ;g xSl eq[; :Ik ls thok”e
ba/ku( tSls & dks;yk] rsy vkfn ds tykus ls mRlftZr gksrh gS
rFkk ok;qe.My esa fey tkrh gSA gekjs ns”k esa vkSlru 50
fefy;u Vu CO2 izfro’kZ FkeZy ikoj Iyk.V~l }kjk mRlftZr dh
tkrh gSA buesa tyk, tkus okys dks;ys ls 20-30% ;k 45% rd
jk[k (ash) curh gS tks cgqr gkfudkjd gksrh gSA ok;qe.My esa
c<+rh gqbZ CO2 dh lkUnzrk tho/kkfj;ksa ds fy, ?kkrd izHkko Mky
ldrh gS ftls xzhu gkml izHkko dgrs gSaA

;|fi ok;qe.My esa CO2 mifLFkr gksrh gS] fdUrq bldh vf/kd
lkUnzrk Hk;adj iznw’kd dk dk;Z dj ldrh gSA lkekU;r;k CO2

dh lkekU; lkUnzrk gksus ij lw;Z dh fdj.kksa dh ÅtkZ dk larqyu
iF̀oh ds rkieku dks la/kkj.k (maintain) j[krk gSa rFkk xzg
(planet) dks vkjEHk Å/kZ (strike) rFkk rkih; (heat) djds
vUrfj{k esa fodfjr (radiated back) gks tkrk gSA tc CO2 dh
lkUnzrk esa of̀) gksrh gS] bl xSl dk eksVk Lrj rki dks iqu%
fofdj.k (re-radiated out) gksus ls jksdrk gSA CO2 dk ;g eksVk
Lrj xzhu gkml ds “kh”kksa vFkok fdlh eksVj dkj dh f[kM+dh ds
njoktksa dh Hkk¡fr dk;Z djrk gS tks lw;Z ds izdk”k dks “kh”kksa ls
Nu&Nudj izos”k gksus nsrk gS rFkk ckgjh okrkoj.k ds rki dks
iqu% fofdj.k gksus ls jksdrk gSa vr% bls xzhu gkml izHkko dgrs
gSaA vr% ok;qe.My esa vf/kdrj rki CO2 ds Lrj rFkk ty
ok’Ik }kjk vo”kksf’kr dj yh tkrh gS vkSj igys ls mifLFkr rki
esa fey tkrh gSA vr% CO2 Lrj ds c<+us ls ok;q xeZ gks tkrh
gSA ;g fØ;k fo”oeku (global scale) ij ok;qe.My ds fuEu
Lrjksa esa gksrh gSA vkt ls 100 o’kZ iwoZ CO2 dk Lrj 275 ppm
Fkk tks orZeku esa c<+dj 350 ppm gks x;k gSA oSKkfudksa dk er
gS fd lu~ 2035&2040 esa CO2 dk Lrj 450 ppm rd igq¡p
ldrk gS ftlls ok;qe.My dk rkieku 50 C rd c<+ tk;sxk
CO2 ds dkj.k c<+s gq, rki ds dkj.k thou ds fodkl dh
n”kk,¡ ,oa iF̀oh dh gfj;kyh lekIr gks tk,xh] cQZ dh Vksfi;k¡
fi?ky tk;saxh rFkk leqnzksa esa ck<+ vk tk,xhA

(b) dkcZu eksuksvkWDlkbM (CO) & blds eq[; L=ksr tSls Lopkfyr
okgu] LVkso Hkfê;k¡] [kqyh vfXu] dks;ys dh [kkuksa dk tyuk
m|ksx vkfn gSa tks ok;q esa CO dk mRltZu djrs gSaA CO
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Okk;qe.My esa vf/kd gksus ij ;g izk.k?kkrd gksrh gSA eksVj&dkjksa]
ok;q;kuksa esa v/ktys isVªksy] Mhty ds dkj.k CO xSl curh gSA

iznw"kd % fofHkUu izdkj ds L=ksr

iznq"kd izkd`frd L=ksr ekuofufeZr L=ksr

fofoDr % /kqa/k]
/kqvka] /kwy

pV~Vkuksa vkSj feV~Vh
dk fo?kVu

dhVuk”kd] rsy o rEckdw
dk /kqvk¡] jklk;fud izfØ;k,¡
vkfn

xa/kd ds
vkWDlkbM
SO2, SO3

ikS/kksa vkSj tkuojksa dk
{k;

Tokykeq[kh foLQksV

thok”e ba/ku dk tyuk]

xa/kd vkEy mRiknu

/kkrq xykus dh izfØ;k] vkfn

ukbVªkstu ds
vkWDlkbM NO,
NO2, N2O

fctyh peduk

lw{etho

Lopkfyr okgu fodkl]
moZjd mRiknu] vkfn

dkcZu ds
vkWDlkbM CO,
CO2

Tokykeq[kh foLQksV

“olu fØ;k

isVªksy o thok”e ba/ku dk
v/kwjk ngu

aagkbMªkstu
lYQkbM H2S

Tokykeq[kh foLQksV vkS|ksfxd izfØ;kvksa ds
miksRikn

fp= Ø- 4-6% iznw"k.k ds izdkj ,oa L=ksr

dkcZu eksuksvkWDlkbM ds izHkko (Effects of Carbon
Monooxide) & ;g CO xSl jaxghu] xa/kghu ,oa Loknghu gksrh
gS tks tkuojksa ,oa euq’;ksa ds fy, cgqr ?kkrd gksrh gSA “olu ds
lkFk ;g CO xSl “kjhj ds vUnj tkrh gS rFkk jDr ds
gheksXyksfcu esa la;ksx djrh gS ftlds QyLo:Ik gheksXyksfcu }kjk
vkWDlhtu (O2) vo”kks’k.k {kerk cgqr de gks tkrh gS ftlls
vusd Hk;adj jksx mRiUu gks tkrs gSaA

bl xSl dk lcls cqjk izHkko Lopkfyr okgdksa ds MªkbolZ ij
iM+rk gSA CO ds “olu }kjk “kjhj esa izos”k gksus ls fljnnZ]
E;wdl eSEczsu esa mŸkstuk gksus yxrh gSA ;g xSl 1000 ppm esa
cgqr ?kkrd gksrh gSA blds lEidZ esa jgus ls csgks”kh vkus yxrh
gS vkSj blls èR;q rd gks tkrh gSA de lkanzrk vFkkZr 200 ppm
CO esa “olu djus ls bldk “kjhj ij fo’kSyk izHkko iM+rk gS rFkk
ekufld n”kk fcxM+ tkrh gS ,oa lsfjczy ,uvkWfDl;k (Cerebral
anoxia) gks tkrk gSA ftldk dqizHkko nf̀’V ij iM+rk gSA cM+s
“kgjksa esa vf/kd flxjsV ihus okys 80% euq’;ksa dh èR;q QSQM+ksa ds
dSUlj ds dkj.k gksrh gSA flxjsV ds /kq,¡ dk dqizHkko raf=dk ij
Hkh iM+rk gSA blds vfrfjDr “kjhj esa vusd fo’kSys inkFkZ mRiUu
gks tkrs gSaA euq’;ksa dh vis{kk CO dk Lrj ikniksa dks bruk
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izHkkfor ugha djrk gS] fdUrq CO dh vf/kd lkanzrk vFkkZr~ 100 ls
10]000 ppm ds dkj.k ikniksa ls ifŸk;k¡ >M+us eqM+us rFkk vkdkj
esa NksVh jg tkrh gSaA blds dkj.k ikniksa esa dksf”kdh;
“olu :d tkrk gSA

2- lYQj ds ;kSfxd (Sulphur Compounds)

FkeZy Iyk.V~l esa dks;yk tykus] vkS|ksfxd bdkb;ksa( tSl & fjQkbujh
vkfn ls SO2, H2 rFkk H2SO4 ok;q esa mRlftZr gksrs gSaA

(a) lYQj MkbvkWDlkbM (SO2) & ;g xSl eq[; :Ik ls isVªksfy;e
rFkk dksy ds tyus ls ok;qe.My esa vkrh gSA oSKkfudksa ds
vuqlkj euq’; ds }kjk 6 yk[k Vu xU/kd (S) izfro’kZ tyk;k tkrk
gS ftlls ok;qe.My esa SO2 dh of̀) gksrh gSA ok;q esa SO2

Lopkfyr okguksa }kjk Hkh NksM+h tkrh gSA blds vfrfjDr moZjdksa
rFkk H2SO4 ds cukus okys dkj[kkuka s esa Hkh ;g xSl folftZr gksrh
gSA gekjs ns”k esa SO2 dk mRltZu fujUrj c<+rk tk jgk gS tks
Hkfo’; ds fy, cgqr gkfudkjd gksxkA

lYQj MkbvkWDlkbM ds izHkko (Effects of SO2) & ;g SO2

xSl ok;qe.My esa mifLFkr ty (H2O) ls izfØ;k dj H2SO4

vEYk cukrh gSA ;g vEy bekjrksa ,oa vU; dherh oLrqvksa dks
u’V dj nsrk gSaA blds }kjk uk;ykWu] lwrh] js”keh diM+s] dkxt
rFkk peM+s ls cuh oLrq,¡ Hkh csdkj gks tkrh gSaA yksgk (Iron) o
ftad (Zn) dh cuh oLrq,¡ Hkh xyus yxrh gSaA

cgqr de ek=k (0.032 ppm) mifLFkr gksus ij Hkh SO2 isM+&ikS/kksa
dk fouk”k dj nsrh gSA SO2 rFkk H2SO4 Hkh ok;qe.My esa mifLFkr
tho/kkfj;ksa ,oa euq’; ds fy, cgqr vf/kd gkfudkjd gksrh gSA
blds dkj.k vk¡[kksa o “olu esa ijs”kkuh gksrh gS vkSj vf/kd ek=k
esa mifLFkr gksus ij euq’;ksa esa ân; rFkk QsQM+s ds Hk;adj jksx gks
tkrs gSaA de Lrj (1 ppm) ij jgus okys euq’;ksa esa czksUdks :dkoV
vk tkrh gS rFkk os nek jksx ls ihfM+r gks tkrs gSaA

mPPk Js.kh ds ikniksa dh ifŸk;ksa esa usØksfVd {ks= (necrotic areas)
cu tkrs gSA euq’; ,oa vU; tho/kkfj;ksa dh vis{kk ikni SO2 ds
fy, vf/kd laosnu”khy gksrs gSaA vf/kdrj ikniksa dh ifŸk;k¡ SO2

dh vf/kd lkUnzrk esa èr gks tkrh gSaA DyksjksfQy *,*]
fQ;ksQkbfVu *,*] esa ifjofrZr gks tkrk gSA vr% ifŸk;ksa dk gjk
jax lkQ gks tkrk gSA

3- gkbMªkstu lYQkbM (H2S) & lM+h xyh ouLifr;k¡ rFkk tUrq H2S dk
izeq[k l=ksr gksrh gSaA ;g fØ;k izk;% tyh; vkoklksa esa gksrh gSaA blds
vfrfjDr xU/kd >juksa] Tokykeq[kh] okfgr ey lYQj ;qDr bZa/ku okyh
Ålj Hkwfe ls Hkh ;g izkIr gksrh gSA
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(a) gkbMªkstu lYQkbM dk izHkko (Effect of H2S) & euq’;ksa esa
lk¡l ysus ij cgqr de lkUnzrk dh H2S “kjhj eas izos”k djrh gS
ftlls fljnnZ rFkk tqdke gks tkrk gSA ;g nqxZU/k okyh xSl
gksrh gS ftlds 5 ppm Lrj ij Hkw[k (appetite) esa deh vk tkrh
gSA vf/kd lkanzrk 500 ppm ij bldk dqizHkko iM+rk gS ftlls
euq’;ksa esa isV [kjkc gks tkrk gSa rFkk czksUdy fueksfu;k gks tkrk
gSA ;g xSl QsQM+ksa }kjk jDr esa izos”k djrh gS vkSj buds dkj.k
euq’; dh èR;q rd gks tkrh gSA

4- ukbVªkstu vkWDlkbM~l (Nitrogen Oxides) & eq[; :Ik NO, NO2 ls
HNO3 rFkk izk;% Lopkfyr okgu] ikoj Iyk.V~l rFkk
fjQkbujh }kjk ;g mRlftZr fd, tkrs gSaA

(a) ukbfVªd vkWDlkbM~l (Nitric Oxides) & ;g xSl ukbfVªd vEy
(HNO3) cukus okys dkj[kkuksa (Factories), Lopkfyr okguksa vkfn
ls fudyrh gSA bldh vf/kdrj ek=k jklk;fud fØ;kvkas ds }kjk
NO2 cukrh gS] tks fo’kSyh gksrh gS vkSj ok;q esa fey tkrh gSA bl
xSl dh QksVks dsfedy fØ;kvksa }kjk ok;qe.My esa PAN, O3 rFkk
dkcksZuk;y ;kSfxd curs gSaA bl xSl dk LokLF; ij gkfudkjd
izHkko gksrk gSA

(b) ukbVªkstu MkbZvkWDlkbM~l (NO2) & ok;q e.My esa ;g ,d
gkfudkjd iznw’kd gksrh gSA cM+s&cM+s “kgjksa esa blds }kjk
QksVksdsehdy /kqU/k curk gSA

ukbVªkstu vkWDlkbM~l dk izHkko (Effect of Nitrogen Oxides)

1- ;g /kkrqvksa dks xykdj ukbVªsV ds d.k (nitrate particles) ok;qe.My esa
feykrs gSaA

2- [ksrh esa NO3 ikS/kksa dh of̀) de dj nsrh gS rFkk mudks {kfr igq¡pkrh
gSA

3- NO2 dh ek=k ok;qe.My esa gksus ij vusd izdkj ds jksx mRiUu gks
tkrs gSaA

4- /kweziku djus okys euq’;ksa esa NO2 ds }kjk fofHkUu jksx mRiUu gks tkrs gSa
vkSj vUr esa èR;q rd gks tkrh gSA

4-9-3 vEy o"kkZ (Acid Rains)

ukbVªkstu rFkk lYQj ds vkWDlkbM~l ok;q ds fy, egRoiw.kZ xSlh; iznw’kd gksrs
gSaA ;g vkWDlkbM~l thok”e bZa/ku] ikoj Iyk.V~l] Lopkfyr okguksa ds
fuokZr] ?kjksa esa tyk, tkus okys bZa/ku ls mRiUu gksrs gSaA ok;qe.My esa
izeq[k :Ik ls H2SO4 rFkk HNO3 vEy curs gSa tks o’kkZ ds ty esa ?kqydj iF̀oh
ij vkrs gSa ftls vEy o’kkZ dgrs gSaA dHkh&dHkh ;s vEy cknyksa ;k dksgjs essa Hkh
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fo|eku jgrs gSaA vEy o’kkZ ikniksa] Qlyksa] tho&tUrqvksa rFkk dherh bekjrksa
ds fy, cgqr gkfudkjd gksrh gSA

fp= Ø- 4-7% vEy o"kkZ rFkk mlls izHkkfor fofHkUu {ks=

vEy o’kkZ H2SO4 rFkk HNO3 dk feJ.k gksrh gS ftlesa lYQj rFkk
ukbVªkstu ds vkWDlkbM~l fofHkUu vuqikr esa gksrs gSaA H2SO4 ds dkj.k 60-70%
rFkk HNO3 ds dkj.k 30-40% vEyh;rk gksrh gSA vEy o’kkZ }kjk vusd
ikfjfLFkfrd leL;k,¡ mRiUu gks tkrh gSa D;ksafd S rFkk N ds vkWDlkbM~l
ok;qe.My dh cgqr nwjh r; djrs gq, iF̀oh ij igq¡prs gSa ftlds QyLo:Ik
muesa vusd HkkSfrd o jklk;fud ifjorZu gks tkrs gSa] tks vR;ar gkfudkjd
inkFkksZa dk fuekZ.k djrs gSaA vEy o’kkZ ds }kjk ènk vEyh;rk c<+ tkrh gS
ftlls ouLifrtkr (Flora) rFkk izkf.ktkr (Fauna) izHkkfor gksrs gSaA vEy o’kkZ
dk ty ikniksa dh ifŸk;ksa dks gkfu igq¡pkrk gS ftlls izdk”k&la”ys’k.k nj de
gks tkrh gSA ufn;ksa] rkykcksa rFkk >hyksa esa igq¡pdj ;g ty tyh; thou]
Qly mRikndrk rFkk ekuo LokLF; dks cgqr vf/kd gkfu igq¡pkrk gSA blds
vfrfjDr vEy ty cgqewY; bekjrksa] Lekjdksa] jsfyax rFkk iqyksa bR;kfn dks
vi{kf;r dj nsrk gSA fofHkUu /kkrqvksa] tSls& Al, Mn, Zn, Cd rFkk Cu tSlh Hkkjh
/kkrqvksa dk Lrj ikuh esa vEyh;rk ds dkj.k cgqr c<+ x;k gSA eNfy;ksa ds
vfrfjDr vU; tyh; thoksa dh èR;q ls ty iznw’k.k o ok;q iznw’k.k esa of̀) gqbZ
gSA vEyhdj.k ds dkj.k vusd thok.kq ,oa uhy&gfjr “kSokykssa dh èR;q gks tkrh
gS ftlls ikfjfLFkfrd larqyu fcxM+ tkrk gSA vEy o’kkZ ds dkj.k ouksa dks Hkh
gkfu igq¡prh gSA gekjs ns”k ds okrkoj.k esa fofHkUu izdkj ds vkWDlkbM~l euq’;
ds fØ;k&dykiksa }kjk of̀) dj jgs gSa vkSj ftlds nq’ifj.kke Hkfo’; esa Hkqxrus
iMa+sxsA ¼fp= Ø- 4-7] 4-8½
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¶ywjksdkcZUl (Fluorocarbons)

Ckgqr de ek=k esa ;g euq’; ds nk¡rksa dks lM+us ls cpkrk gSA lcls
vf/kd ?kkrd fÝvkWu (Freon) gksrk gS ftls jsÝhtjsVjksa] ,;j d.Mh”kujksa] Qkse
rFkk ,sjkslkWy ds fNM+dko ds fy, iz;ksx esa yk;k tkrk gSA

gkbMªksdkcZu (Hydrocarbons)

Hkkjr esa nks rFkk rhu ifg, okys okgu ok;qe.My esa lcls vf/kd gkbMªksdkcZUl
mRlftZr djrs gSaA blesa 40% gkbMªksdkcZUl v/ktys Mhty ;k isVªksy ds dkj.k
mRiUu gksrs gSaA ;g QsQM+ksa ij izk.k?kkrd izHkko Mkyrs gSaA

/kkrq,¡ (Metals)

vf/kdrj /kkrq,¡] tSls & Hg, Pb, Zn rFkk Cd d.kksa ds :Ik esa ok;q esa mifLFkr
gksrh gSA budk mRltZu m|ksxksa rFkk euq’; ds fØ;k&dykiksa }kjk gksrk gSA
/kkrqvksa ds d.k “olu ds lkFk “kjhj esa igq¡prs gS tks rfU=dk rU=] us=ksa
rFkk ;dr̀ dks u’V dj Mkyrs gSa ftlls fljnnZ gksus yxrk gS rFkk Hkw[k lekIr
gks tkrh gSA

fp= Ø- 4-8% vEy o"kkZ

4-9-4 QksVksdsfedy mRikn (Photochemical Products)

;g izdk”k dh mifLFkfr esa ok;qe.My eas mifLFkr ukbVªkstu vkWDlkbM~l]
gkbMªksdkcZUl rFkk O3 ls izfØ;k dj curs gSa tks ok;q esa vf/kd fo’kSys f}rh;d
iznw’kdksa ds :Ik esa ik, tkrs gSaA

;g fofHkUu izdkj ds QsQM+ksa ds jksx] tSls nek] czksUdkbfVl
rFkk ,EQhlhek (emphysema) vkfn dks mRiUu djrk gSA ¼fp= Ø- 4-9½

4-9-5 fofoDr ¼df.kdh;½ inkFkZ (Particulate Matter)

fdlh inkFkZ dk vifo’V nzo ;k Bksl :Ik esa ok;qe.My esa lw{e d.kksa ds :Ik esa
jg ldrk gSA blds izkd`frd L=ksr ènk] /kwy] Tokykeq[kh }kjk mRltZu] leqnzh
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fNM+dko] nkokuy rFkk izkd`frd XkSlksa dh fØ;k,¡ gks ldrh gSaA ;s LokLF; ds
fy, gkfudkjd gksrs gSaA

fp= Ø- 4-9% QksVksdsfedy /kqU/k fuekZ.k dh jklk;fud fØ;k,¡

4-9-6 VkWDlhdsUV~l (Toxicants)

Okk;q iznw’kdksa ds vfrfjDr vU; fo’kSys inkFkZ( tSls vklsZfud] ,LcsLV~l] dkcZu
VsVªkDyksjkbM~l] DyksjksQkWeZ rFkk ¶ywjksdkcZUl vkfn ok;q e.My eas ik, tkrs
gSaA ;g inkFkZ “kjhj esa igq¡pdj ,UtkbEl }kjk mikip;h fØ;kvksa esa Hkkx ysrs gSa
ftlls dSUlj mRiUu djus okys inkFkZ curs gSaA

ok;q iznw"k.k fu;U=.k dh fof/k;k¡ (Methods of Air Pollution Control)

ok;q iznw"k.k dh jksdFkke fuEufyf[kr fof/k;ksa }kjk dh tk ldrh gS&

1- fpefu;ksa esa /kq,¡ ds d.kksa dks bdV~Bk djus ds fy, fQYVjksa dk iz;ksx
djuk pkfg,A

2- eksVj&dkjksa vkSj LdwVjksa ls v/ktyk /kqvk¡ ugha fudyus nsuk pkfg,A

3- vf/kd dwM+k&djdV ugha tykuk pkfg,A

4- vf/kd isM+&ikS/kksa dks mxkuk pkfg,A

5- fo"kSys iznw"kdksa vkfn dhVuk'kh ;kSfxdksa ds d.kksa dks ok;qe.My esa ugha
feyus nsuk pkfg,A

6- uxjokfl;ksa dks ok;q iznw"k.k dk Kku djkuk pkfg,A

7- ljdkj dks ok;q iznw"k.k lEcU/kh fu;e cukus pkfg,] ftudk mYya?ku
djus okyksa dks n.M fn;k tkuk pkfg,A
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4-10 ty iznw"k.k (Water Pollution)

izR;sd tho/kkfj;ksa ds fy, ty vR;ar vko';d gksrk gSA izÑfr esa vusd lzksrksa
ls ty izkIr fd;k tkrk gS] tSls fd ihus dk ikuh] dqvksa] rkykcksa] >juksa rFkk
ufn;ksa ls izkIr fd;k tkrk gSA euq"; us lkxj] >hyksa rFkk ufn;ksa ds ikuh esa
vusd izdkj dh xanfx;k¡ feyk nh gSaA c<+rh gqbZ tula[;k ds QyLo:i ikuh
esa feyk;s tkus okyh xanfx;ksa dks jksduk eqf'dy gks jgk gS ftlds dkj.k ty
iznwf"kr gks jgk gSA iznwf"kr ty dk mi;ksx djus ij fofHkUu izdkj dh chekfj;k¡
gks tkrh gSA

jklk;fud nf̀"V ls ty esa vusd izdkj ds rRo ?kqyh voLFkk esa ik;s tkrs
gSa a] tSls & ?kqfyr xSlsa (H2S, CO2, NH3, N2) ?kqfyr [kfut] (Ca, Mg rFkk Na
yo.k½ Dys] flYV rFkk ckyw ds fuyfEcr d.k rFkk lw{e tho vkfnA ;g
izkÑfrd v'kqf);k¡ ty esa ok;qe.My] ènk rFkk fofHkUu {ks=ksa ls vkrh gSa tks
cgqr de ek=k esa mifLFkr gksrh gSa rFkk ty iznw"k.k u ds cjkcj djrh gSaA
iznwf"kr ty /kq¡/kyk (turbid) cncwnkj rFkk v:fpdj gksrk gSA vr% bldk iz;ksx
ihus] ugkus rFkk diM+k /kksus vkfn esa ugha fd;k tkrk gSA 'kq) ty esa gkMªkstu
(H2) ds nks v.kq rFkk vkWDlhtu (O2) dk ,d v.kq mifLFkr jgrk gSA ty esa
HkkSfrd] jklk;fud izdk;kZRed ,oa tSfod izdkj dk iznw"k.k ik;k tkrk gSA

4-10-1 ty iznw"k.k ds lzksr (Sources of Water Pollution)

fp= Ø- 4-10% tyiznw"k.k ds L=ksr

ty iznw"k.k ds eq[; L=ksr fuEu izdkj gSa&

1- vkS|ksfxd cfg% L=koh inkFkZ (Industrial effluents)

2- Ñf"k folftZr inkFkZ (Agricultural discharges)
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3- okfgr ey ,oa vU; vif'k"V inkFkZ (Sewage and other wastes)

4- (a) jklk;fud m|ksxksa] (b) FkeZy ikoj Iyk.V~l rFkk (c) ukfHkdh;
Iyk.V~l ds vof'k"V inkFkZ ((a) chemical industries, (b) thermal
power plants and (c) nuclear power plants) ¼fp= 4-10½

mi;qZDr L=ksrksa ls ty iznw"k.k gksrk gSA izR;sd lzksr }kjk iznw"kdksa
(Pollutants) dk izos'k ty esa gksrk gSA iznw"k.k ,oa fofHkUu izdkj ds iznw"kdksa dk
o.kZu fuEu izdkj gS &

1- vkS|ksfxd cfg% L=koh inkFkZ (Industrial Effluents) & dkj[kkuksa ,oa
vU; vkS|ksfxd {ks=ksa tSls Vsujht] diM+k] jaxkbZ dkxt rFkk iYIk cuus
okyh feyksa rFkk LVhy m|ksx ds cfg%L=koh inkFkksZa es dkcZfud rFkk
vdkcZfud nksuksa izdkj ds iznw"kd mifLFkr gksrs gSaA buesa eq[; iznw"kd
rsy] xzhl] IykfLVd] IykLVhlkbtlZ] /kkfRod vof'k"V rFkk fuyfEcr
Bksl] QhuksYk] VkWfDlUl] vEy] yo.k] jax] lk;ukbM rFkk DDT vkfn
gksrs gSaA buesa ls dqN iznw"kd vi?kfVr ugha gksrs gSa] ftlls iznw"k.k dh
leL;k vk tkrh gSA m|ksxksa ls Hkkjh /kkrqvksa] tSls & Cu, Zn, Hg, Pb o
Na vkfn ds cfg%L=koh inkFkZ ikuh esa NksM+ fn, tkrs gSa vkSj ;g euq";
dh raf=dk rU= (Nervous system) ij izHkko djrs gSaA

ufn;ksa es NksM+s tkus okys fo"kSys inkFkZ] vEy] {kkj] ¶ywjkbM~l] Lora=
veksfu;k;qDr ukbVªkstu] jsfM;ksU;wDykbM~l (radionucleoides), dhVuk'kh]
jax] ikjk (Hg)] Øksfe;e rFkk lhlk (Pb) gksrs gSa ftlls unh ds ikuh esa
BOD dk Lrj cgqr vf/kd gks tkrk gSA

2- Ñf"k folftZr inkFkZ (Agricultural Discharges) & ;g izeq[k
jklk;fud inkFkZ gksrs gSa ftUgsa mojZd rFkk dhVuk'kh vkfn ds fuekZ.k ds
fy, iz;ksx esa yk;k tkrk gSA Hkkjr esa bl izdkj dk foltZu
(discharge) fo'o dh vis{kk esa de gS] fdUrq [ksrh mRikn c<+kus ds fy,
bueasa of̀) gksus ls iznw"k.k dh lEHkkouk cuh jgrh gSA

dkcZfud inkFkZ ,oa dhVuk'kh (Organic Matter and Pesticides) &
blds varxZr dhVuk'kh (pesticides) vFkok vU; dkcZfud vi?kfVr
inkFkZ vkrs gSaA

Qlyksa dks dhVksa ,oa dodksa ls lqjf{kr j[kus ds fy, dhVuk'kh
dkcZfud ;kSfxdksa dk iz;ksx fd;k tkrk gS] tSls & D.D.T., Mkb,fYMªu
(Dielderin), BHC, PCBS rFkk csUthu ;kSfxdA buds vR;f/kd iz;ksx
djus ls vusd ykHknk;d tho/kkjh Hkh u"V gksus yxrs gSa vkSj
ikfjfLFkfrd rU= vlUrqfyr gksus yxrk gSA euq"; ds 'kjhj esa igq¡pdj
raf=dk rU= ,oa tuu xzafFk;ksa dks izHkkfor djrs gSaA feV~Vh esa feydj ;s
dhVuk'kh ykHknk;d thok.kqvksa dks u"V dj nsrs gSaA ftlls Hkwfe dh
mitkÅ 'kfDr de gks tkrh gSA dhVuk'kh inkFkZ ikS/ks ds vaxksa]
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tSls&ifÙk;ksa] ruksa rFkk Qyksa }kjk euq";ksa rFkk tUrqvksa ds 'kjhj esa
Hkkstu }kjk igq¡p tkrs gSa vkSj vusd izdkj ds jksx mRiUu djrs gSaA

3- okfgr ey ,oa vU; vifo"V inkFkZ (Sewage and Other Wastes)
& okfgr ey esa vf/kdrj fofHkUu izdkj ds dkcZfud inkFkZ] ?kjsyw
vifo"V] tUrq vif'k"V] euq"; dk ey] dkxt] diM+k] lkcqu rFkk vU;
fMVtsZUV~l gksrs gSa tks mifLFkr thok.kqvksa rFkk vU; lw{ethoksa (micro-
organism) }kjk vkWDlhÑr (oxidised) gksdj MkbvkWDlkbM (CO2) rFkk
ikuh (H2O) es cny fn;s tkrs gSaA ?kjksa o dkj[kkuksa ls fudys gq,
R;kT; inkFkZ] ey&ew=] fo"kSyh nok,¡] okfuZ'k] rsy] lkcqu rFkk jlksbZ?kjksa
ds inkFkZ ukfy;ksa ds ikuh ds lkFk feydj okfgr ey (sewage) cukrs
gSaA bu inkFkksZa dk fo?kVu ufn;ksa ds ty esa gksrk gS ftlls veksfu;e
lkbukbM yo.k (NH4CN) Dyksjhu] ØksesV~l rFkk vU; fo"kSys inkFkZ
curs gSaA bu inkFkksaZa dk dqizHkko ty ds ikfjfLFkfrd rU= ij iM+rk gSA
ftlls ty esa mifLFkr vusd tho/kkjh ej tkrs gSa rFkk vusd jksx
mRiUu djus okys thok.kq o fo"kk.kq izdV gks tkrs gSa] lkFk esa ty dh
vkWDlhtu dh ek=k ?kVus yxrh gSA vkWDlhtu dh deh ds QyLo:i
ufn;ksa esa mifLFkr tyh; ikS/ks vkSj eNfy;ksa dh èR;q gksus yxrh gS vkSj
ty ls nqxZU/k vkus yxrh gSA okfgr ey rFkk vU; vif'k"V inkFkkas Z dk
ok;oh; vi?kVu gksrk gS] vr% buds ,df=r gksus ls tSoh; vkWDlhtu
ek¡x (Biological Oxygen Demand) c<+ tkrh gSA ty ds bdkbZ
vk;ru esa lw{ethoksa }kjk tSoh; vkWDlhdj.k ds fy, ftruh vkWDlhtu
dh ek=k dh vko';drk gksrh gS] og BOD dgykrh gSA BOD eku
ty esa mifLFkr dkcZfud inkFkZ dh ek=k ds lekuqikrh gksrk gSA

vr% vfrfjDr okfgr ey vFkok vif'k"V inkFkZ dks ty esa feyk nsus ls
vkWDlhtu (O2) Lrj de gks tkrk gS] ftls ty dk BOD eku dgrs
gSaA ty esa ,Lpjhfp;k dksykbZ (E.coli) uked thok.kq cgqr vf/kd
rhozrk ds lkFk of̀) djrk gSa] tks vf/kd ek=k esa vkWDlhtu vo'kksf"kr
djrk gSA ,d bdkbZ vk;ru ty esa mifLFkr bu thok.kqvksa dh la[;k
ty iznw"k.k dh x.kuk djrh gSA vr% BOD ty iznw"k.k fu;a=.k esa
lgk;d gksrh gSA ty esa ?kqfyr vkWDlhtu dh ek=k rFkk BOD ty esa
mifLFkr tho/kkfj;ksa ds izdkj dks iznf'kZr djrs gSaA ¼fp= Ø- 4-11½

4- jklk;fud m|ksx (Chemical Industries) FkeZy ikoj Iyk.Vl
(Thermal Power Plants) rFkk ukfHkdh; ikoj Iyk.V~l (Nuclear
Power Plants) ds vof’k"V inkFkZ (Wastes) & FkeZy rFkk U;wfDy;j
ikWoj LVs'kUl esa ikuh dk iz;ksx bu la;a=ksa esa ;a=ksa dks B.Mk djus ds
fy, cgqr vf/kd ek=k esa gksrk gSA iz;ksx gksus ds i'pkr~ cgqr vf/kd
rkieku dk ty iqu% ufn;ksa ;k >hyksa esa Mkyk tkrk gSA ftlls tyh;
thoksa dk thou izHkkfor gks tkrk gSA vr% bls FkeZy iznw"k.k (thermal
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pollution) dgrs gSaA blh izdkj U;wfDy;j ikoj LVs'kUl }kjk cgqr
vf/kd rki dk mRltZu gksrk gS] ftlds fuEufyf[kr dqizHkko gksrs gSa&

fp= Ø- 4-11% vof’k"V inkFkZ

1- BOD esa of̀) gksus yxrh gSA

2- 'kSokyksa ds LFkku ij vf/kd rkieku ij mxus okys ikS/ks LFkku ys
ysrs gSa vkSj dbZ ikniksa dh tkfr;k¡ de gks tkrh gSaA

3- dqN tho/kkfj;ksa dk izokl (migration) gks tkrk gSA

4- ty ds HkkSfrd ,oa jklk;fud xq.kksa esa ifjorZu vkrk gSA

5- ty esa ?kqfyr vkWDlhtu dh ek=k esa deh vkrh gSA

6- eNfy;k¡ tYnh v.Ms nsus yxrh gSaA

4-10-2ty iznw"k.k ds izHkko (Effect of Water Pollution)

1- ty ls euq’; esa fofHkUu jksx mRiUu gksrs gS

2- ty ds thoksa ij cqjk izHkko iM+rk gS vkSj O2 xSl dh deh ds dkj.k og
ej tkrs gaSA

4-10-3ty iznw"k.k dk fu;a=.k (Control of Water Pollution)

ty iznw"k.k dh jksdFkke fuEufyf[kr fof/k;ksa }kjk dh tkrh gS&

1- lhost dk ikuh lh/ks ufn;ksa esa ugha feykuk pkfg,A

2- dkj[kkuks a ls fudys csdkj rsy] /kkrq;qDRk inkFkksZ a dks ty esa lh/ks ugha
feykuk pkfg,A

3- ?kjksa dk dwM+k&djdV 'kgj ls nwj ys tkdj xM~<ksa esa nck nsuk pkfg,A
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4- ,sls tyk'k; ftudk ikuh ihus ds fy, iz;ksx gksrk gS] muds ikl diM+s
ugha /kksus pkfg, rFkk i'kqvksa dks ikuh ugha ihus nsuk pkfg,A

5- [krjukd dhVuk'kd nokvksa dk [ksrksa esa de ls de iz;ksx djuk
pkfg, ,oa ;g ikuh ufn;ksa esa ugha cgus nsuk pkfg,A

4-11 e`nk iznw"k.k (Soil Pollution)

c<+rh gqbZ tula[;k ds dkj.k euq"; [ksrh ls vf/kd iSnkokj ds fy, [ksrksa esa
vusd dhVuk'kh (insecticides), doduk'kh (fungicides), vkfn jklk;fud
inkFkksZa dk iz;ksx djrk gSA ;s inkFkZ [ksr dh feV~Vh esas fey tkrs gSa vkSj budk
vf/kd ek=k esa mi;ksx djus ls [ksr dh mitkÅ 'kfDr de gks tkrh gS rFkk
vusd ykHknk;d thok.kq Hkh u"V gks tkrs gSa ftls ènk iznw"k.k dgrs gSaA cgqr ls
gkfudkjd thok.kq inkFkZ ikS/kksa ds ek/;e ls gekjs 'kjhj esa igq¡prs gSa] ftuds
dkj.k vusd jksx mRiUu gks tkrs gSaA

4-11-1 e`nk iznw"k.k ds lzksr (Sources of Soil Pollution)

1- Ñf"k fØ;k,¡ (Agricultural Practices)

2- uxjksa ,oa dkj[kkuksa dk vif'k"V (Urban and Industrial Wastes)

3- [kuu ifjpkyu (Mining Operations)

4- vU; lzksr (Other Sources)

1- Ñf"k fØ;k,¡ (Agricultural Practices) & tula[;k ds vR;f/kd c<+us
ds dkj.k Ñf"k ij cgqr vlj iM+k gSA ftlds pyrs jlk;u moZjdksa]
dhVuk'kd nokvksa] doduk'kh nokvksa] Ñf"k ;a=ksa ,oa ènk vuqdwyuksa dk
iz;ksx fcuk lksps&le>s fd;k tk jgk gS] ftlls ènk iznwf"kr gksrh pyh
tk jgh gSA bu mnkgj.kksa dks fuEu izdkj ls le> ldrs gSa &

(i) moZjd iz;ksx (Fertilizers Applications) & Ñf"k esa iz;qDr gksus
okys jklk;fud moZjd v'kqf);ksa dks ènk esa foyhu dj nsrs gSa]
ftlls ènk ,oa ènk ty iznwf"kr gks tkrk gSA

(ii) dhVuk'kd (Pesticides) & Qlyksa dks dhVksa ls cpkus ds fy,
dhVuk'kdksa dk iz;ksx fd;k tkrk gSA blesas D.D.T.,
B.H.C., ,fYMªu iSjkfFk;kWu rFkk vkWxsZUkksQkLQsV izeq[k gSaA budk
vlj dbZ o"kksZa rd ènk esa jgrk gSA ftlls ènk esa mifLFkr
lw{ethoksa] ikS/kksa rFkk euq";ksa dk thou vR;f/kd izHkkfor gks jgk
gSA ;s rRo ènk ds HkkSfrd ,oa jklk;fud xq.kksa dks izHkkfor djrs
gSaA

2- uxjksa ,oa dkj[kkuksa dk vif'k"V (Urban and Industrial Wastes)
& uxjksa ,oa dkj[kkuksa ls fudyk dwM+k&djdV] iznwf"kr ey ,oa vif'k"V
inkFkZ feV~Vh ds lkFk feydj mls iznwf"kr dj nsrs gSSaA blesa izeq[k :i
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ls yo.k] yksgk] ikjk] rk¡ck] ,sY;qehfu;e] IykfLVd] ikWyhfFku] dkxt]
diM+k ,oa fo"kSys jlk;u vkfn gksrs gSaA ènk esa buds feyus ls ènk dh
xq.koÙkk ij cqjk vlj iM+rk gSA blls cpus ds fy, fuf'pr mik; gksuk
vR;Ur vko';d gSA

3- [kuu ifjpkyu (Mining Operations) & euq";ksa dh vko';drkvksa
dh iwfrZ ds fy;s Hkwfe ls vusd inkFkksZa dk [kuu fd;k tkrk gSA ftlls
Hkwfe dh mitkÅ ijr u"V gks tkrh gSA

4- vU; L=ksr (Other Sources) & vU; L=ksr] tSls&iznwf"kr ty esa
flapkbZ] jsfM;ks/kehZ inkFkZ] vEyh; o"kkZ] ukfHkdh; foLQksV vkfn ds }kjk
Hkh ènk dh xq.koÙkk fnu&izfrfnu u"V gks jgh gSA

4-11-2 e`nk iznw"k.k dk izHkko (Effect of Soil Pollution)

ikS/kkas ,oa euq’;ksa ds LokLFk ij cqjk izHkko iM+rk gSA blls jksx mRiUu gksrs gSa
vkSj ènk u’V gks tkrh gSSA

4-11-3 e`nk iznw"k.k dk fu;a=.k (Control of Soil Pollution)

ènk iznw"k.k dh jksdFkke fuEufyf[kr fof/k;ksa ls dh tk ldrh gS &

1- dhVuk'kh ,oa doduk'kh nokvksa dk iz;ksx ugha djuk pkfg,A

2- [kqys LFkkuksa ij ey&ew= djus ij jksd yxuh pkfg,A

3- csdkj oLrqvksa dk iqupZØhdj.k (Recycling) djkuk pkfg,A

4- uxjksa ,oa dkj[kkuksa ds vif'k"V dks fuf'pr LFkkuksa ij ,df=r djds
oSKkfud rjhds ls mldk fuLrkj.k gksuk pkfg,A

5- jlk;u moZjdksa ds LFkku ij dEiksLV [kknksa dk iz;ksx djuk pkfg,A

6- iznwf"kr ty dks Hkwfe ij ugha cgus fn;k tkuk pkfg,A blds Hk.Mkj.k
dh O;oLFkk vkS|ksfxd {ks=ksa esa dh tkuh pkfg,A

4-12 /ofu iznw"k.k (Noise Pollution)

vuko';d rhoz /ofu 'kksj dgykrh gSA 'kgjksa esa eksVj&xkfM+;ksas] LdwVjksa]
ykmMLihdjksa] VªsDVjksa rFkk dkj[kkuksa dh e'khuksa }kjk jkr&fnu 'kksj gksrk jgrk
gS] ftls /ofu iznw"k.k dgrs gSaA ftlds dkj.k fljnnZ] Fkdku] funzk] jDrpki]
ân; jksx vkfn mRiUu gks tkrs gSa rFkk efLr"d dh lkspus&le>us dh {kerk
{kh.k gksus yxrh gSA
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4-12-1 /ofu iznw"k.k ds lzksr (Sources of Noise Pollution)

fp= Ø- 4-12% /ofu iznw"k.k ds L=ksr

1- LdwVj] eksVjksa] VªsDVjksa rFkk Ñf"k ;U=ksa ds pyus ls rFkk fofHkUu izdkj ds
gkWuZ ctkus] ykmMLihdjksa vkfn esa cgqr vf/kd /ofu mRiUu gksrh gSA

2- gsyhdkIVj rFkk gokbZ tgktksa ds mM+rs le; cgqr vf/kd /ofu mRiUu
gksrh gS] ftlls tu&thou dks gkfu gksrh gSA

3- Lopkfyr dkj[kkuksa tSls&diM+k] bLikr rFkk LdwVj] eksVj&dkj cukus
okyh QSfDVª;ksa rFkk feyksa esa 'kksj gksrk gSA

4- vkokt djus okys iVk[kksa] cUnwdksa ds pyus ls Hkh cgqr vf/kd vkokt
gksrh gSA ¼fp= Ø- 4-12½

4-12-2 /ofu iznw"k.k ds izHkko (Effects of Noise Pollution)

1- vf/kd tksj dh /ofu dks fujUrj lquus ls dku dk ijnk QV tkrk gS
vkSj euq"; cgjk gks tkrk gSA

2- /ofu dk dqizHkko ân; dh /kM+du ij iM+rk gS ftlls jDr pki rFkk
ân; jksx gks tkrs gSaA

3- fujUrj /ofu ds dkj.k uhan esa ck/kk iM+rh gSA vr% fljnnZ ,oa Fkdku
c<+ tkrh gSA

4- /ofu dk dqizHkko ;Ñr rFkk efLr"d ij Hkh iM+rk gSA

5- rhoz 'kksj ls rfU=dk rU= ,oa ikpu rU= izHkkfor gksdj detksj gksrk
gSA

4-12-3 /ofu iznw"k.k dk fu;U=.k (Control of Noise Pollution)

1- vf/kd /ofu u djus okyh e'khuksa dks iz;ksx eas ykuk pkfg,A

2- dejksa dks /ofujks/kh (Noise-proof) djds e'khuksa dks yxkuk pkfg,A
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3- /ofu mRiUu gksus okys dkj[kkuks a essa dk;Zjr~ deZpkfj;kssa dks dkuksa (ears)
esa #bZ (cotton) yxkuk pkfg,A

4- rst vkokt ds gkuZ ctkus ij dkuwuh izfrca/k gksuk pkfg,A

5- lM+dksa ds fdukjs /ofu 'kks"k.k gsrq o{̀kkjksi.k djuk pkfg,A

6- ykmMLihdjksa dks Å¡ph vkokt esa ugha ctkuk pkfg,A

7- /ofu mRiUu djus okys dkj[kkuksa dks fuokl&LFkkuksa ls dkQh nwj yxkuk
pkfg,A

4-13 jsfM;ks/kehZ iznw"k.k (Radioactive Pollution)

vk/kqfud ;qx esa vusd izdkj ds ijek.kq ceksa ds foLQksV ij iz;ksx fd;s tk jgs
gSaA ftuds dkj.k jsfM;ks/kehZ inkFkksZa ds v.kqvksa ds dsUnzd (nucleus) fo?kfVr
gksdj xkek fdj.ksa (-rays), ,YQk fdj.ksa (-rays) rFkk ,Dl fdj.ksa (x-rays)
mRiUu djrs gSaA bu fdj.kksa ds izHkko ls Hk;adj jksx% tSls&dSUlj vkfn mRiUu
gks ldrs gSaA

4-13-1 jsfM;ks/kehZ iznw"k.k ds lzksr
(Sources of Radioactive Pollution)

ijek.kq HkfV~V;ksa esa mi;ksx fd;s tkus okys inkFkksZ a ls izkIr fofdj.k iznw"k.k iSnk
djrs gSaA

izkÑfrd :i esa LVªkfU'k;e&90 (Strontium-90) rFkk lhft;e&137
(Cesium-137) ds jsfM;ks/kehZ d.k o"kkZ ds ty ds lkFk iF̀oh ij vkrs gSa ftudk
vo'kks"k.k ikS/ks dj ysrs gSaA ikS/ks euq"; dk Hkkstu gksrs gSa vkSj euq"; ds 'kjhj esa
igq¡pdj vusd izdkj ds Hk;adj jksx mRiUu djrs gSaA vr% jsfM;ks/kehZ d.kksa ls
iznw"k.k gksrk gSA

4-13-2 jsfM;ks/kehZ iznw"k.k ds izHkko
(Effects of Radioactive Pollution)

1- dSalj ,oa Y;wdhfe;k (Cancer and Leukemia) & FkkW;jkbM ,oa
dSalj ds fy, mÙkjnk;h gSaA blh rjg (Strontium-90) }kjk Hkh cksu
dSalj rFkk Y;wdhfe;k dh chekjh gks tkrh gSA

2- thUl esa ifjorZu (Changes in Genes) & QkyvkmV ds dkj.k gksus
okys fofdj.k euq"; o vU; tUrqvksa thUl esa ifjorZu yk nsrs gSa vkSj
blh dkj.k larku viax ;k foÑr Hkh gks ldrh gSA

3- raf=dk rU= esa fodkj (Defect in Nervous System) & jsfM;ks,fDVo
iznw"k.k ds }kjk dsUnzh; rfU=dk&rU= izHkkfor gksrk gS vkSj laosnh
rfU=dkvksa esa fodkj iSnk gks tkrk gSA blls euq"; esa jksxksa ls cpus dh
{kerk de gks tkrh gSA
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4-13-3 jsfM;ks/kehZ iznw"k.k dk fu;a=.k
(Control of Radioactive Pollution)

jsfM;ks/kehZ iznw"k.k dk fu;U=.k fuEu izdkj ls fd;k tk ldrk gSA

1- jsfM;ks/kehZ iz;ksx'kkykvksa ,oa 'kks/k dsUnzksa dh LFkkiuk tu&thou foghu
LFkkuksa ij dh tkuh pkfg,A

2- ijek.kq bZa/ku dk iz;ksx lrdZrkiwoZd fd;k tkuk pkfg,A

3- nq?kZVuk ls cpko ds rjhds tuekul dks fl[kkus pkfg,A

4- jsfM;ks/kehZ rRoksa ds iz;ksx ij jksd yxkuh pkfg,A

5- ;q) Lrj ij Hkh jsfM;ks/kehZ rRoksa dk iz;ksx cgqr lko/kkuh ls fd;k tkuk
pkfg,A

4-14 fofdj.k iznw"k.k (Radiation Pollution)

4-14-1 fofdj.k iznw"k.k ds lzksr
(Sources of Radiation Pollution)

jsfM;ks,fDVfoVh (Radioactivity) esa vkf.od fo[k.Mu }kjk    d.k fudyrs
gSaA ekuo lw;Z rFkk LFky ds fofdj.k esa jgrs gSaA LFky esa jsfM;e 224] ;wjsfu;e
238] iksVSf'k;e 40 rFkk dkcZu 14 mifLFkr gksrs gSaA blds vfrfjDr euq";
fofHkUu izdkj ds fofdj.k (Radiation) mRiUu djrk gSA ftuesa IywVksfu;e ,oa
Fkksfj;e dk 'kqf)dj.k] ukfHkdh; iz;ksx ,oa mRiknu] ukfHkdh; bZa/ku (Nuclear
fuel) rFkk jsfM;ks/kehZ vkblksVksIl dk fuekZ.k cgqr gkfudkjd gksrk gSA

vesfjdk }kjk tkiku ds nks uxjksa fgjksf'kek rFkk ukxklkdh esa lu~ 1945
esa ceckjh gqbZ Fkh ftlds QyLo:i vf/kdka'k tho u"V gks x, rFkk bl
fofdj.k iznw"k.k ds dkj.k vkt Hkh cPpksa eas vusd y{k.k ns[kus dks feyrs gSaA

jsfM;ks,fDVo inkFkZ ukfHkdh; fo?kVu ds QyLo:i xSlksa rFkk lw{e d.kksa
esa cny tkrs gSa tks ok;qeaMy esa foyhu gks tkrs gSaA tc o"kkZ gksrh gS rc ;g
d.k ok;qe.My ls ikuh ds lkFk Hkwfe ij vkrs gSa ftUgsa ikniksa }kjk vo'kksf"kr
dj fy;k tkrk gSA ikniksa dks euq"; Hkkstu ds :i esa iz;ksx djrk gS vkSj ;g
d.k euq"; ds 'kjhj esa igq¡p tkrs gSaA blh izdkj jsfM;ks,fDVo vof'k’V inkFkZ
ty ds lkFk cgdj ufn;ksa esa igq¡prs gSa vkSj Hkkstu ds lkFk euq"; ds 'kjhj esa
vk tkrs gSaA
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4-14-2 fofdj.k iznw"k.k ds izHkko
(Effects of Radiation Pollution)

¼v½ fofdj.k euq"; ds vaxksa dks izHkkfor djrk gS ftlls dk;Z{kerk ?kV tkrh
gSA

¼c½ 'kjhj esa vf/kd le; rd fofdj.k gksus ij dSalj tSls jksx gks ldrs gSa
rFkk thUl esa ifjorZu vk tkrs gSaA

¼l½ vUr esa cgqr vf/kd fofdj.k ds dkj.k tho/kkjh ej tkrs gSaA

¼n½ fofdj.k iznw"k.k dk izHkko vkus okyh larfr ij Hkh iM+rk gSA

4-14-3 fofdj.k iznw"k.k dk fu;a=.k
(Control of Radiation Pollution)

1- jsfM;ks,fDVo bZa/ku o vkblksVksIl dks ,d LFkku ls nwljs LFkku ij ys
tkrs le; lko/kkuh cjruh pkfg,A

2- fj,DVjksa (Reactors) esa fdlh izdkj dk fjlko ugha gksuk pkfg,A

3- ÅtkZ la;a=ksa ds vifo"Vksa dks vPNh rjg mipkfjr djds iF̀kd djuk
pkfg,A

4- vkcknh okys {ks=ksa ds ikl dHkh Hkh vkf.od fj,DVjksa dks LFkkfir ugha
djuk pkfg,A

5- iznw’k.k fu;a=.k fu;eksa dk dM+kbZ ds lkFk ikyu gksuk pkfg,A

viuh izxrh tk¡fp, (Check Your Progress)

6- eq[; ok;q iznw’kd gS &

¼v½ CO2 ¼c½ CO

¼l½ SO2 ¼n½ N2

7- ty iznw’k.k ds dkj.k mRiUu jksx gSS&

¼v½ jDr dSalj ¼c½ eysfj;k

¼l½ e/kqesg ¼n½ ihfy;k

8- lw;Z izdk”k dh ijkcSaxuh fdj.kksa dh vfHkfØ;k ls curh gS &

¼v½ ¶yksjkbM ¼c½ CO2

¼l½ vkstksu ¼n½ CO
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9- ok;qe.My esa CO2 dh izfr”kr ek=k gksrh gS &

¼v½ 0.03% ¼c½ 0.3%

¼l½ 0.0003% ¼n½ 3%

10- ok;fo; ;k ok;q iznw’k.k es dkSu lk eq[; dkjd ugha gksrk gS\

¼v½ vkS|ksfxd R;kT; ¼c½ lkcqu

¼l½ /kqvk¡ ¼n½ veksfu;k

4-15 i;kZoj.kh; leL;k,¡ (Environmental Problems)

ifjp; & i;kZoj.k iznw"k.k ds dkj.k fofHkUu izdkj dh i;kZoj.kh; leL;k,¡
mRiUu gks jgh gSa tks fuEufyf[kr :i esa ns[kh tkrh gSa&

4-15-1 tyok;q ifjorZu ,oa fo’o dk c<rk rkieku
(Climate Change and Global Warming)

tyok;q ifjorZu (Climate Change)

ok;qe.My esa dkcZu MkbZvkWDlkbM (CO2) ,oa xzhu gkml xSlksa dh lkUnzrk
vf/kd gksus ij ok;qe.My ds rkiØe esa Hkh of̀) gksus yxrh gSA bls oSf'od
rkiu (global warming) dgrs gSaA bDdhloha lnh esa Xykscy okfeZax i;kZoj.k
dh ,d tfVy leL;k gS ftldks gy djus dss fy, vusd ns'k iz;kljr gSaA
Hkw&LFkyh; rki dk izHkko ikfjfLFkfrd ra= ij iM+rk gS ftlls ekuo thou
izR;{k ;k vizR;{k :i ls izHkkfor gksrk gSA

Hkw&LFkyh; tyok;q esa ifjorZu gksrs jgrs gSaA izkÑfrd tyok;oh; fLFkfr
gksus ij] fdlku Qly dk mRiknu djrs gSaA tyok;q ds ifjofrZr gksus ds lkFk
gh i;kZoj.kh; fLFkfr Hkh cny tkrh gS] ftldk izHkko iF̀oh ij jgus okys
euq";ksa ij iM+rk gSA ;s tyok;oh; ifjorZu 'kh?kz] fujarj rFkk vifjorZuh;
(irreversible) gksrs gSaA

Xykscy okfeZax dk izeq[k dkj.k xzhu gkml xSlasa gksrh gSaA dkcZu MkbvkWDlkbM]
ehFksu] ukbVªl vkWDlkbM rFkk Dyksjks&¶yksjks dkcZu (CFC) izeq[k xzhu gkml
xSlsa gSaA ;s xSlsa i;kZoj.k esa cgqr de ek=k esa ik;h tkrh gaSA ysfdu buesa bUÝk
jsM fofdj.k dks xzg.k djus dh {kerk gksrh gS ftlds dkj.k ;s xSlsa ok;qe.My
dk rki c<+k nsrh gSaA izÑfr esa lk/kkj.kr;k xzhu gkml xSlsa iF̀oh dks fujUrj
xeZ j[krh gSaA vk/kqfud ;qx esa vkS|ksfxd ,oa Ñf"k {ks=ksa esa fodkl ds lkFk&lkFk
bu xSlksa dh lkUnzrk c<+ tkrh gS ftlls iF̀oh dk rki Hkh c<+ tkrk gSA xzhu
gkml xSlsa izÑfr esa vusd n'kdksa rd fo|eku jg ldrh gSaA
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fp= Ø- 4-13% oSf’od rkiu

Xykscy okfeZax dk nwljk dkj.k vkstksu ijr dk de gksuk gSA vkstksu
ijr lw;Z ls vkus okyh ijkcSaxuh fdj.kksa (UV Rays) ls tSo e.My dh lqj{kk
djrh gSA vk/kqfud ;qx esa jsfÝtjsVj] okrkuqdwyu] Qkse mRikfnr midj.k
rFkk Lizs dsu esa Dyksjks&¶yksjks dkcZu iz;ksx fd;k tkrk gSA bldh vf/kdrk
vkstksu ijr ds fy;s gkfudkjd gksrh gSA

iF̀oh ij oSf”od rki of̀) dk izHkko tyok;q ij vR;f/kd iMrk gSA
ftlds dkj.k tyok;q ifjofrZr gks xbZ gSA lkekU; :i ls tyok;q ifjorZu ls
rkRi;Z tyok;q dk lkekU; u gksuk gSA xehZ ds ekSle esa lkekU; ls vf/kd ;k
de xehZ dk iMuk] o’kkZ dk lkekU; ls vf/kd ;k de le; ij u gksukA “khr
_rq esa Hkh tkM+k lkekU; dh rqyuk esa vf/kd ;k de o lkekU; u gksdj nsj ls
izkjEHk gksuk vkfnA tyok;q ifjorZu dk lh/kk izHkko ikniksaa] tho&tarqvksa vkSj
df̀’k ij iM+rk gSA ftlls df̀’k dh iSnkokj lkekU; ls de ÚgklkRed gksrh gSA

yxkrkj c<rh vkS|ksfxd xfrfof/k;k¡ “kgjhdj.k vk/kqfud jgu&lgu]
/kq¡vk mxyrh fpefu;k¡] fujUrj c<+rs okguksa ,oa xzhu gkml xSlksa ds izHkko ls
iF̀oh ds vkSlr rkieku esa fujUrj of̀) gksrh tk jgh gS] ;g fLFkfr ^Xykscy
okfeZax* dgh tkrh gSA rkieku of̀) ,oa tyok;q ifjorZu ,d ,slh i;kZoj.k
leL;k gS ftlls lEiw.kZ fo”o izHkkfor gks jgk gSA la;qDr jk’Vª la?k }kjk
izdkf”kr uohu fjiksVZ ds vuqlkj vkS|ksfxd ns”kksa esa xzhu gkml xSlksa dk
mRltZu yxkrkj c<+ jgk gS vkSj o’kZ 2020 ls 2030 ds e/; blds mRltZu esa
17 izfr”kr of̀) gksus dh laHkkouk gSA fiNys dqN o’kksZ esa iwohZ vkSj
dsUnzh; ;wjksih; ns”kksa es vPNh vkfFkZd ,oa lkekftd izxfr gqbZ gS vkSj bldk
izHkko muds xzhu gkml xSlksa ds mRltZu ls Hkh Li’V gSA vkS|ksfxd ns”kksa esa
xzhu gkml xSlksa ds mRltZu esa 8 izfr”kr dh of̀) gqbZ gSA vFkZO;oLFkk ds lHkh
izeq[k {ks=ksa ds ÅtkZ] ifjogu] mn~;ksx vkSj df̀’k }kjk xzhu gkml xSlksa ds
mRltZu esa of̀) gqbZ gSA ¼fp= Ø- 4-13½
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xzhu gkml izHkko (Greenhouse Effect)

izkd`frd ,oa ekuo dsafnzr xzhu gkml xSls okrkoj.k ds ;s xSlh; ?kVd gS tks
/kjrh dh lrg ls m’ek ds dqN dks viuh vksj [khap dj mUgsa vis{kk ls vf/kd
xeZ cuk nsus esa vkaf”kd dacy ds :i esa dke djrh gSA lrg {ks= ls m’ek dks
[khap dj iF̀oh ds okrkoj.k ds xjekus dh vlk/kkj.k ?kVuk dks xzhu gkml
dgk tkrk gSA ;|fi tkslsQ dksfj;j us 1984 esa gh bl ckrdh [kkst dj yh
Fkh] ijUrq ekuo dsafnzr xzhu gkml xSl ds mi ds ?kkrd nq’izHkkoksa dks fo”o ds
vf/kdka”k tyok;q oSKkfudksa us fiNys n”kd esa gh Lohdkj djuk “kq: fd;k gSA
gkml izHkko ds vfLrRo ds ckjs esa dksbZ fookn ugha gSA vU;Fkk Hkjrh 190 l-s dh
Hk;kog “khr ij fBBqj jgh gksrhA

iF̀oh dk rki c<+kus esa c<+rh tula[;k vkSj mlds }kjk iF̀oh ds c<+rs
miHkksx dk ;g izHkko gqvk gS fd okguksa xzhu gkml xSlksa ,oa vkS|ksfxd
fpefu;ksa us ok;qe.My esa dkcZu MkbvkWDlkbM dh ek=k vR;kf/kd fn;k gSA ;g
dkcZu MkbvkWDlkbM ,oa vU; xzhu gkml xSlksa tSls ehFksu] ukbVªl vkWDlkbM
rFkk ekuo fufeZr ¶yksjks dkcZu ¼lh- ,Q- lh½ vkfn ds lkFk feydj okrkoj.k
dks vR;f/kd rsth ls xeZ dj jgh gSA

xzhu gkml vFkkZr ^^ikS/kk/kj**A ;g okLro esa ,d m’ekjks/kh nhokjks a
dk ,slk dejk gksrk gS ftldh Nr ikjn”khZ IykfLVd dh gksrh gSA lw;Z dh
fdj.ks dk¡p dks Hksndj dejs ds rkieku dks c<+k nsrh gS fdUrq m’ek dk ckgj
dh vksj fofdj.k cgqr de gksrk gSA Qyr% “khr _rq esa Hkh dejs dk rkieku
ckã okrkoj.k dh vis{kk vf/kd gksrk gS fd BaM ds ekSle esa Hkh dejs ds vanj
xzh’e _rq esa mRiUu gksus okyh lfCt;k¡ mxkbZ tk ldrh gSA fl)kar lkSj dqdj
esa dke djrk gSA vFkkZr ,d ckj fdlh izdks’B esa izos”k djuk vkSj fQj okil
u ykSV ldus ds dkj.k ogha Bgj tkukA

oSKkfudksa ds erkuqlkj iF̀oh dk okrkoj.k ,d xzhu gkml ds leku gksrk
gS tks lw;Z izdk”k dh lw{e fofdj.k ds fy, ikjn”khZ gksrk gS fdUrq iF̀oh dh
yEch rki fdj.kksa ds fy, vikjn”khZ ok;qeaMy dh dkcZu Mkb ,oa tyck’i gfjr
x̀g ds leku dk;Z djrk gSaA vk/kqfudhdj.k vkSj vkS|ksfxdhdj.k ds dkj.k
orZeku okrkoj.k esa vusd O;FkZ vkS|ksfxd mRiknksa ds ?kkrd Dyksjks& ¶yksjks
dkcZu ;kSfxd] [kfut rsy vU; O;kid Lrj ij mi;ksx ds dkj.k okrkoj.k esa
dkcZu MkbvkWDlkbM dh ek=k c<+ jgh gSA

orZeku le; esa iF̀oh ,d lkSj dqdj cuus dh fLFkfr esa vk x;h gSA lw;Z
dh m’ek iF̀oh ls ckgj dh vksj fodfjr gksrh gS fdUrq dkcZu MkbvkWDlkbM ,oa
vU; rkijks/kh xSlsa bl m’ek dk dqN va”k “kksf’kr dj ysrh gSa vkSj iqu% Hkwry
ij okil djr nsrh gSaA bl izfØ;k esa fupys ok;qeaMy esa vfrfjDr m’ek tek
gks tkrh gSA fiNys dqN o’kksZ esa bu rkijks/kh xSlksa dh ek=k ok;qeaMy esa c<+
tkus ds dkj.k ok;qeaMy dk vkSlr rki c<+ x;k gSA
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dkcZu MkbvkWDlkbM ln”̀; rkijks/kh xSlksa ds dkj.k iF̀oh ds ok;qeaMy ds
rki esa of̀) dh loZizFke ?kks’k.kk LohMu ds oSKkfud LokUrs vkgfu;l us fiNyh
lnh ds vfUre pj.k esa fd;kA bu xSlksa ds ok;qeaMy esa teko ij fof/kor “kks/k
dk;Z lu 1958 ls gh izkjaHk gks ldk vkSj rc ls fLØIl bafLVV~;w”ku vkWQ
vksfluksxzkQh ds pkYlZ Mh- dksfyax }kjk ok;qeaMy esa CO2 ds c<+rs Lrj dk
v/;;u fofHkUu dsaUnzksa esa fd;k tkrk jgk gSA iF̀oh dh lrg ij rkieku eq[;r%
vkxr lkSj fofdj.kksa vkSj iF̀oh ls ijkofrZr fofdj.kksa ds larqyu ij fuHkZj
djrk gSA vkxr lkSj fofdj.k LisDVªe esa fn[kus okyh fdj.ks gSa vkSj os ok;qeaMy
dh fofHkUu lrg dks Hksndj iF̀oh rd igq¡p ldrh gSA nwljh vkSj ijkofrZr
fofdj.k yEcs rjaxnS/;Z dh vFkkZr vn`”k bUÝkjsM gksrh gSA ;fn vkaxr lkSj
fofdj.k ds e/; larqyu ugha jgs rks iF̀oh ij dqy rki esa ;k rks deh gksus
yxsxh ;k of̀) izkjaHk gks tk,xhA

iF̀oh dk vkSlr rkieku 150 lsa xzs- gSA xzhu gkml izHkko ds fcuk ikuh
dh ck’i CO2 vkSj ehFksu ds dkj.k iF̀oh yxHkx 350 lsa- xzs- BaMh gksxhA
okrkoj.k esa CO2 dk lkUnz.k c<+ jgk gSA blls vkxr fofdj.k vkSj ckgj
mRlftZr gksus okys bUÝkjsM fofdj.k ds larqyu esa ifjorZu vk jgk gSA
vaVkfDZVdk ds cQhZys dsUnz esa v/;;u ls Kkr gqvk gS fd feFksu CO2, ds lkanz.k
dk ?kfu’B laca/k gSA vU; xSlksa Dyksjks&¶yksjks dkcZu] ukbVªl vkWDlkbM (NO)
vkfn dk v/;;u Hkh fd;k x;k gSA blesa CO2 dk lkanz.k lcls vf/kd FkkA

dkcZu MkbvkWDlkbM ehFksu lh- ,Q- lh-&11] lh- ,Q- lh&12 ukbVªl
iF̀oh ds rkieku esa of̀) djus esa dkcZu MkbvkWDlkbM dk ;ksxnku 57 izfr”kr
vU; xSlksa ds Dyksjks&¶yksjks dkcZu dk ;ksxnku 25 izfr”kr] ehFksu dk 12
izfr”kr] ukbVªl vkWDlkbM dk 6 izfr”kr gSA orZeku esa iF̀oh dh xehZ c<+kus esa
dkcZu MkbvkWDlkbM dk ;ksxnku 49 izfr”kr] ehFksu dk yxHkx 18 izfr”kr]
Dyksjks&¶yksjks dkcZu dk 14 izfr”kr] ukbVªl vkWDlkbM dk 6 izfr”kr ,oa
gsykstu] vkstksu vkSj lYQj MkbvkWDlkbM dk ;ksxnku dqy feykdj 1 izfr”kr
gSA

xzhu gkml ds izHkko ds dkj.k (Causes of Greenhouse Gases)

xzhu gkml ds izHkko ds dkj.k (Causes of Greenhouse Gases) v/;;u ls
Kkr gqvk gS fd xzhu gkml izHkko dk dkj.k dqN xSlsa ¼dkcZu MkbvkWDlkbM]
ehFksu½ ukbVªl vkWDlkbM ,oa Dyksjks&¶yksjks dkcZu gaSA

tyh; ck’i] dkcZu MkbvkWDlkbM (CO2), ukbVªl vkWDlkbM (NH3),
ehFksu (CH4) vkSj vkst+ksu /kjrh ds ok;qeaMy esa ikbZ tkus okyh izkFkfed xzhu
gkml xSlsa gSaA jsfÝtjs”ku vkSj lsehdaMDVj esa iz;ksx gksus okyh ¶yksjhu;qDr nks
xSlsa] ;Fkk&ij¶yksjks dkcZu ¼ih- ,Q- lh½] gkbMªks¶yksjks dkcZu ¼,p- ,Q- lh½ vkSj
lYQj gsDlk¶yksjkbM ¼,l- ,Q- 6½ Hkh ok;qeaMy esa xzhu gkml izHkko dks c<+kus
esa ;ksxnku djrh gSaA
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ekuodsafnzr xzhu gkml xSl ds mRltZu esa izeq[k ;ksxnku dkcZu
MkbvkWDlkbM vkSj ehFksu xSlks dk jgrk gSA dkcZu MkbvkWDlkbM dk mRltZu
eq[;r% dks;yk vk/kkfjr fo|qr la;a=ksa] bLikr vkSj moZjd la;a=ksa] isVªksy vkSj
Mhty pkfyr okguksa esa thok”e bZa/ku ds tyus ls vkSj Hkouksa okf.kfT;d rFkk
vkoklh; nksuksa ls gksrk gSA

xzhu gkml xSlksa ds L=ksr (Sources of Greenhouse Gases)

xzhu gkml xSlsa eq[; :i ls dks;yk] rsy] xSl] ydM+h vkfn inkFkksZ ds tyus
ls curh gSA ehFksu xSl tyus okys bZa/kuksa ds vfrfjDr tSo inkFkZ ¼ck;ksekl½ ds
/khjs&/khjs lM+us rFkk /kku ds [ksrksa vkfn ls mRiUu gksdj ok;qeaMy esa tkrh gSA
bu xzhu gkml xSlksa esa lcls vf/kd ;ksxnku dkcZu MkbvkWDlkbM xSl dk gSA

eq[; L=ksr

1- IykfLVd cukus okys inkFkZ

2- lQkbZ ds dke vkus okys inkFkZ

3- jsfÝtjsVjksa esa dke esa vkus okys inkFkZ

4- izksistsaV vkfn

5- taxy ds u’V gksus ls

6- tyus okys bZa/ku ¼dks;yk] rsy] xSl½

izeq[k xzhu gkml xSlksa dk o.kZu bl izdkj gS%

dkcZu MkbvkWDlkbM (CO2)

;g izeq[k xzhu gkml xSl gSA loZizFke izfl) izdf̀r oSKkfud tkWu fVaMy us
lu~ 1661 esa CO2 ls lacaf/kr xzhu gkml izHkko dh tkudkjh fn;kA dkcZu
MkbvkWDlkbM dh ek=k ok;qeaMy esa cgqr de gS dsoy nl gtkj Hkkx esa rhu
Hkkx ok;qeaMy ds laxBu esa dkcZu MkbvkWDlkbM dh vk/ks izfr”kr ls Hkh de
ek=k esa mifLFkr ;g xSl okrkoj.k dks lw;Z izdk”k dh vuqifLFkfr esa Hkh lkekU;
cuk, j[krh gSA bldh ek=k esa of̀) xzhu gkml izHkko ls vc rd ok;qeaMy dh
dkcZu MkbvkWDlkbM 25 izfr”kr c<+h gSa] ijarq vk;ru esa ;g ok;qeaMy dh ek=k
0-03 izfr”kr gSA /kjrh ds rkieku dks fu;af=r j[kus dk mRrjnkf;Ro blh xSl
ij gSaA lw;Z dh xeZ fdj.ks ok;qeaMy dks Hksndj iF̀oh rd igqaprh gS rks iF̀oh
dks xeZ dj nsrh gSA dqN m’ek iF̀oh }kjk lks[k yh tkrh gS vkSj dqN ok;qeaMy
esa pyh tkrh gS] fdUrq xehZ mRiUu djus okyh vojDr fdj.ksa dkcZu
MkbvkWDlkbM dks ugha Hksn ikrh vkSj /kjrh ds okrkoj.k dks xeZ djrh gSaA

ekSleksa esa LFkkf;Ro ds fy, ;g vko”;d gS fd dkcZu MkbvkWDlkbM dh
ek=k 2300 vjc Vu cuh jgsA xSl dk laarqyu cuk;s j[kus esa leqnz dk vf/kd
egRo gSA /kjkry es 70 izfr”kr ls vf/kd Hkkx ij bldk foLrkj gSA vius esa
ok;qeaMy ls yxHkx 50 xquk vf/kd dkcZu MkbvkWDlkbM lesVs gq, gSA bl xSl
dh dqN ek=k ikuh esa jgrh gS] ysfdu vf/kdka”k Hkkx dkcksZusV ;kSfxdksa ds :i
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es fo|eku jgrk gSA lenzksa vkSj ok;qeaMy ds e/; izfro’kZ yxHkx 200 vjc Vu
dkcZu MkbvkWDlkbM vknku&iznku gksrk gSA ;fn ok;qeaMy esa dkcZu
MkbvkWDlkbM vf/kd gks tk, rks lkxj mldk yxHkx vk/kk Hkkx lks[k ysrs gSa
vkSj ;fn de gks tk, rks leqnz ok;qeaMy esa vf/kd ls vf/kd dkcZu
MkbvkWDlkbM NksMus dh dksf”k”k djrs gSaA

ok;qeaMy esa dkcZZu MkbvkWDlkbM dks lks[kus dk nwljk L=ksr Tokykeq[kh
gSA izfro’kZ vuqekur% 100 yk[k Vu dkcZu MkbvkWDlkbM ok;qeaMy esa vkrh gSA

ok;qeaMy dh dkcZu MkbvkWDlkbM dks lks[kus dk lcls cM+k lk/ku
ouLifr txr gSA isM&ikS/kksa dks izdk”k dh lgk;rk ls viuk Hkkstu cukus ds
fy, dkcZu MkbvkWDlkbM dh vko”;drk gksrh gSA isM&ikS/ks izfro’kZ ok;qeaMy ls
60 vjc Vu dkcZu MkbvkWDlkbM vo”kksf’kr djrs gSa] ysfdu xSl dh ;g laiw.kZ
ek=k ok;qeaMy dks fQj okil fey tkrh gS] D;ksafd tUrq&txr “olu ds
le; ;gh xSl ¼yxHkx 60 vjc Vu½ NksM+rs gSaA blds vykok ouLifr;ksa ds
lM+us ls Hkh CO2, xSl ok;qeaMy esa igq¡prh gSA ,d vuqeku ds vuqlkj lu~
2000 bZ- esa 100 izfr”kr c<+ tk,xhA ok;q ds rkieku esa dkcZu blds ,dhdj.k
ls gq, ifjorZu dks le>k tk ldrk gSA la;qDr jkT; vesfjdk] if”peh ;wjksi]
dukMk] :l] e/; ds vkfFkZd :i ls fodflr ns”kksa esa dkcZu MkbvkWDlkbM
QSyko vf/kd gSA

ehFksu (Methane) (CH4)

dkcZu MkbvkWDlkabM dh rqyuk esa ehFksu dh ek=k cgqr de gS] ijarq bldh
fofdj.k “khyrak ds dkj.k ;g dkcZu MkbvkWDlkbM ls 20 xquk vf/kd xzhu
gkml izHkko yk ldrh gSA iF̀oh dk rki c<+kus esa bldk ;ksxnku yxHkx 18
izfr”kr gSA ehFksu eq[;r% izkd`frd ,oa tSfod izfØ;kvksa ls mRiUu gksrh gSA
vr% bldh of̀) fofHkUu mik;ksa }kjk vklkuh ls ugha jksdh tk ldrhA ehFksu
dk mRltZu pkoy ¼/kku½ dh [ksrh] i”kq/ku ds lM+us] Bksl “kgjh dpjk] dks;yk
[kuu] rsy ,oa izkdf̀rd xSl vkSj tSo dpjs ds tyus vkfn ls gksrk gSA oSf”od
Lrj ij df̀’k xfrfof/k;ksa ls 22 izfr”kr ehFksu dk mRltZu gksrk gSA ehFksu xzhu
gkml izHkko okyh xSlksa esa lokZf/kd izHkkoh ¼rst½ gksrh gSaA

;g ik;k x;k gS fd fdlh Hkh eos”kh ds ikpu ra= esa Hkkstu dk 5 ls
ysdj 10 izfr”kr ehFksu esa cny tkrk gSA bu eosf”k;ksa ds ey&ew= ;k xkscj
R;kx djus ij FkksMk ehFksu ls fudydj ok;qeaMy esa pyh tkrh gSA if”pe
teZuh ds oSKkfudksa }kjk gky gh esa fd, x;s v/;;u ds vuqlkj ,d vdsyh
xk; izfrfnu yxHkx 200 xzke ehFksu mRiUu djrs gSA /kku ds [ksrksa ls cM+h
ek=k esa ehFksu fudyrh gSA phu es fd, x;s ijh{k.kksa ds vuqlkj fo”o Hkj esa
/kku ds [ksrksa esa izfro’kZ 15 djksM+ Vu ehFksu ds fudyus dk vuqeku gSA {kkjh;
Hkwfe esa vf/kd ehFksu fudyrh gSA nyny vkSj dks;ys[kkuksa esa Hkh ehFksu curh
gSA m|ksxksa ls vU; iznw’kd xSlksa ds lkFk ehFksu fudyrh gSA fiNys 200 o’kksZa es
ok;qeaMy esa izks;ksu dh ek=k nks xquh ls vf/kd gks xbZ gSA orZeku esa bldh
ek=k c<+us dh nj yxHkx ,d izfr”kr gSA
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ukbVªl vkWDlkbM

ukbVªl vkWDlkbM dk mRltZu thok”e bZa/ku ds ngu] feV~Vh ls ijks{k mRltZu]
ukbfVªd vYi mRiknu] df̀’k vof”k’Vksa ds bgu vkSj df̀’k esa moZjdks ds mi;ksx
ls gksrk gSA iF̀oh dk rki c<+kus esa bl xSl dk ;ksxnku 6 izfr”kr gSA ukbVªl
vkWDlkbM ok;qeaMy esa 100 o’kZ rd fo|eku jgrk gSA vuqeku yxk;k x;k gS
fd o’kZ 2030 rd ukbVªl vkWDlkbM ds dkj.k iF̀oh ds rki esa tks of̀) gksxh]
og dkcZu MkbvkWDlkbM dh c<+h ek=k ds dkj.k gksus okyh rki of̀) dk
20&40 izfr”kr ds e/; gksxhA

Dyksjks&¶yksjks dkcZu

Dyksjks&¶yksjks dkcZu ,sls ;kSfxdksa dk O;kolkf;d uke gS ftuds ehFksuksa] bZFksuksa
vkSj baFkyhuksa ds izR;sd v.kq esa de ls de ,d ¶yksjhu ¼,Q½ ijek.kq gksrk gSA
xzhu gkml izHkko dk ,d izeq[k dkj.k Dyksjks&¶yksjks dkcZu gS tks Dyksjhu ,oa
dkcZu ds la;ksx ls curk gSA Dyksjks&¶yksjks dkcZu dk iz;ksx jsÝhtjsVjksa ,oa
xkfM;ksa esa iz;ksx gksus okys ,;j d.Mh”kujksa] xÌsnkj lhV ;k lksQk esa dke vkus
okys Qkse vkSj jsXthu rFkk [kq”kcwnkj dkWLesfVd ,;jkslksy Lizs ds fuekZ.k esa
fd;k tkrk gSA orZeku le; esa NksVs&NksVs bysDVªkWfud midj.kksa dh lQkbZ esa
Hkh bu xSlksa dk iz;ksx gksus yxk gSA dqN oSKkfudksa dk er gS fd Dyksjks&¶yksjks
dkcZu ,oa gsykstu xSlksa dk xzhu gkml izHkko dh of̀+) esa 90 izfr”kr
rd ;ksxnku laHko gSA ;s xSlsa ok;qeaMy esa fLFkr izk.kj{kd vkstksu dks u’V
djrh gSA Dyksjks&¶yksjks dkcZu dk ,d vkstksu ds ,d yk[k v.kqvksa dks rksM
ldrh gSA bl oxZ dh xSlsa nh?kZthoh gksrh gSaA ;fn lh- ,Q- lh- oxZ dh bu
xSlksa ds mRiknu vkSj iz;ksx dh ;gh nj jgh rks lu~ 2050 rd 18 izfr”kr ls
vf/kd vkstksu ok;qeaMy ls xk;c gks tk,xhA

xzhu gkml xSlksa dh ok;qeaMy esa fujarj o`f) gks jgh gSA blds nks
izeq[k dkj.k gaSA

1- vkS|ksfxdj.k & vkS|ksfxdj.k ds QyLo:i orZeku le; esa
m|ksaxksa ,oa ?kjksa esa thok”e baZ/kuksa] dks;yk] isVªksfy;e inkFkksZa ds mi;ksx
esa vR;f/kd of̀) gqbZ gSA orZeku le; esa izfro’kZ yxHkx 4 vjc Vu
thok”e bZa/ku tyk, tk jgs gSa] ftlesa izfro’kZ 4 izfr”kr dh of̀) gks
jgh gSA thok”e bZa/ku ls 5 vjc Vu dkcZu ok;qeaMy esa igq¡prk gSA bl
izdkj thok”e bZa/ku ds ngu ls ok;qeaMy ds rkieku esaa of̀) gksrh gSA

2- ouksa dk fouk’k & izfro’kZ fo”o esa yxHkx 6 djksM gsDVs;j Hkwfe o{̀k
foghu dj nh tkrh gsA vdsys Hkkjr esa 16 yk[k gsDVs;j ou izfro’kZ
u’V gks jgs gSaA blh xfr ls “krkCnh ds vUr rd dqy Hkwfe esa dsoy
ikap izfr”kr ij gh cu tk,axsA ifj.kkeLo:i yxHkx 20 izfr”kr
tho&tUrq lekIr gks tk,axsA Hkkjr esa dqy jk’Vªh; {ks=Qy dk ek= 11
izfr”kr gh cukPNkfnr jg x;k gSA
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ikS/ks izdk”k la”ys’k.k fØ;k }kjk dkcZu MkbvkWDlkbM dks fo?kfVr dj
vkWfDltu NksM+rs gSa vkSj bl izdkj ok;qeaMy esa dkcZu MkbvkWDlkbM Lrj esa
larqyu cuk, j[krs gSaA ouksa ds fouk”k ls dkcZu MkbvkWDlkbM dh nks rjg of̀)
gksrh gSA ,d vkSj izdk”k la”ys’k.k ds ?kVus ls dkcZu MkbvkWDlkbM dk
fo?kVu ?kV tkrk gS] nwljh vksj o{̀kksa ds bZa/ku :i esa tyus ;k izkdf̀rd :i ls
fo?kfVr gksus ls vfrfjDr dkcZu MkbvkWDlkbM okrkoj.k esa igqaprh gSA o{̀kksa ds
fouk”k }kjk 2 vjc Vu dkcZu ¼okf’kZd½ ok;qeaMy esa igqap jgk gS ftldk 80
izfr”kr m’.k dfVca/kh; ouksa ds u’V gksus ds dkj.k mRiUu gks jgk gSA

oSf”od riu dk nq’ifj.kke fiNys n”kd esa ekuo dsafnzr dkj.kksa ls xzhu
gkml xSlksa ds mRltZu ds ifj.kkeLo:i oSf”od Lrj ij tks vizR;kf”kr
tyok;q ifjorZu gks jgk gSA

ifjorZu ,oa fo’o dk c<rk rkieku

lkSj ÅtkZ ,oa vU; xSj ijEijkxr ÅtkZ L=ksrksa dk vf/kd iz;ksx fd;k tk,A
xzhu gkml izHkko ds [krjksa ls cpus ds fy;s Hkkjr us lu~ 1990 esa lEiUu gq,
xqV fujis{k f”k[kj lEesyu esa ^^iF̀oh j{kk dks’k** LFkkfir djus dk lq>ko fn;k]
ftls lS)kafrd rkSj ij eku fy;k x;k gSA bl dks’k esa fodkl”khy ns”kksa
dks ,slh egaxh rduhdh dks viukus ds fy;s izksRlkfgr fd;k tk ldsxk tks
i;kZoj.k iznw’k.k jksdrh gSA lu~ 1987 esa ek¡fVª;y esa 24 ns”kksa us Dyksjks&¶yksjks
dkcZu ds iz;ksx ij lu~ 1999 rd 50 izfr”kr dh dVkSrh ykus ds fy, ,d
le>kSrs ij gLrk{kj fd;sA ^^iF̀oh fnol 1990** dk vk;kstu i;kZoj.k lqj{kk dh
fn”kk esa ,d igy gSaA

4-15-2tyok;q ifjorZu dk ekuo LokLF; ij izHkko
(Effects of Changing Weather on Human Health)

xzhu gkml xSlksa dh lkUnzrk esa of̀) ds dkj.k iF̀oh ds vkSlr rkieku esa Hkh
of̀) gqbZ gSA Xykscy okfeZax ds dkj.k chloha 'krkCnh esa Hkwe.Myh; vkSlr
rkieku esa yxHkx 0.7C rd of̀) gqbZ gSA miks".k&dfVcU/kh; (Sub-tropical)
{ks=ksa esa izR;sd n'kd esa o"kkZ dh nj esa 0-3 izfr'kr dh deh gqbZ gSA ,slk ekuuk
gS fd ;fn xzhu gkml xSlksa dh mRltZu nj 1990 ds Lrj ij jgs rks bDdhloha
lnh ds var rd vkSlr rkieku esa 1.4C-5.8C rd dh of̀) gksxhA iF̀oh ds
vyx&vyx LFkkuksa ij blesa varj gks ldrk gSA tyok;q ds ifjorZu ls ekuo
tkfr ds LokLF; ij cgqr cqjk vlj iM+sxkA

tyok;q ifjorZuksa dk ekuo LokLF; ij Hkh dkQh xaHkhj izHkko iM+ ldrk
gS] D;ksafd vusd jksxksa ,oa muds jksxtuksa rFkk okgdks dk lh/kk laaca/k okrkoj.k
ds lkFk gksrk gSA HkweaMyh; rki ds ekuo LokLF; ij iM+us okys laHkkfor [krjs
bl izdkj gSaA



eǹk ,oa iznw"k.k

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh 171

tyok;q ifjorZu ds ekuo LokLF; ij fofHkUu izdkj ds izR;{k vFkok
ijks{k izHkko iM+ ldrs gSaA fooj.k bl izdkj gS%

1- vlaØked jksx

¼v½ vR;f/kd rki ¼yw vFkok ghV oso½ & ok;q ds rkieku esa nksuksa gh f”k[kj
pkgs og vR;f/kd xeZ gks vFkok BaMk dh e/;orhZ ¼abaVjehfM,V½ vFkok
vuqdwyre lhek dh rqyuk esa ekuo vLoLFkrk ,oa èR;q dh mPp Lrjksa
ls tqM+s gksrs gSA la;qDr jkT; vesfjdk esa yw ¼ghV oso½ dks rqQku]
ck<+ ,oa pØokrksa dh rqyuk esa vf/kd [krjukd ekuk tkrk gSA
èR;q ;|fi rkieku ls tqM+h vLoLFkrk fofHkUu HkkSxksfyd {ks=ksa esa
fHkUu&fHkUu gksrh gSA fdarq ^vcZu ghV vkbySaM izHkko* ds varxZr lMd]
ikfdZax dh txg] Nrksa vkfn ds dkj.k de ijkorZu ds QyLo:i xehZ
dk vo”kks’k.k c<+ tkrk gSA blds vfrfjDr “kgjh {ks=ksa esa isMksa ds de
gksus ls ok’iu ok’iksRltZu ¼bosiksVªkafLijs”ku½ dk “khryu ¼dwfyax½ izHkko
lekIr gks tkrk gS vkSj rki es of̀) gks tkrh gSaA lkFk gh lkFk ok;q
iznw’k.k ls ;g leL;k vkSj xaHkhj gks tkrh gSA “kgjh {ks=ksa dks oSf”od ,oa
LFkkfud nksuksa izdkj ds rkiu ls tw>uk iM+rk gSA

¼c½ leqnzh pØokr ,oa lkxj dk c<rk Lrj & foxr o’kksZ esa ck<+]
lw[ks ,oa pØokr ds dkj.k vusd O;fDr;ksa dks viuh tku ls gkFk /kksuk
iM+k gS vkSj vU; cgqr ls O;fDr;ksa ds thou cqjh rjg izHkkfor gq, gSaA
vkSlru 1]23]000 O;fDr izfro’kZ izkd`frd vkinkvksa ds f”kdkj gks tkrs
gSaA vkink&laca) ekufld fodkjksa ds dkj.k vusd O;fDr izHkkfor gksrs
gSa ftlds nh?kZxkeh ifj.kke gks ldrs gSA

leqnz lrgh rkieku esa of̀) ds dkj.k pØokr dh la[;k esa of̀) gks jgh
gS] ftlls vf/kd la[;k eas O;fDr izHkkfor gksrs gSaA fgeunksa ¼Xysf”k;lZ½
ds fi?kyus rFkk leqnz ds xeZ gksus ls lkxj ry Åij mM+ jgk gSA
QyLo:i rVorhZ {ks=ksa ehBk ikuh yo.k;qDr gks tk,xk rFkk ty
fudklh ,oa lhost fuiVku esa Hkh vojks/k vk ldrk gSA

¼l½ lw[kk & c<+rs rkieku ,oa lw[ks ds QyLo:i df̀’k mRiknu ds izHkkfor
gksus ls dqiks’k.k dh leL;k mRiUu gks ldrh gSA ;g laiw.kZ fo”o esa ,d
izeq[k LokLF; leL;k gSA lw[ks ds ifj.kkeLo:i ty lalk/kuksa ds de
gksus ls LoPNrk cuk, j[kus esa vkbZ ck/kk ds dkj.k vfrlkj dh ?kVukvksa
rFkk Bhd ls lkQ&lQkbZ u gksus ls lac) Ldscht] datsDVhokbfVl ,oa
Vªsdksek tSls jksxksa ds ekeyksa esa of̀) gks tk,xhA

¼n½ ok;q xq.koRrk ,oa tyok; & ok;q dk rkieku ok;q iznw’kdks }kjk
mRiUu leL;kvksa dks izHkkfor djrk gSA ok;q ds c<+rs rkieku ds pyrs
HkwLrjh; vkstksu /kwe&dksgjk ¼Leksx½ vkSj xgjk tk,xkA iF̀oh ds xjekus
ds dkj.k ok;q esa ijkxd.kksa ds Lrj c<+ ldrs gS D;ksafd dkcZu
MkbvkWDlkbM ds mPp Lrj bldh of̀) dks c<+kok nsrs gSa] tks “olu
laca/kh leL;kvksa dks c<krs gSaA blds vykok ck<+ dh ?kVukvksa esa of̀) ds
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dkj.k ck<+ ds ckn dh ifjfLFkfr;ksa eas eksYM~l dks iuius dk vPNk
volj izkIr gksrk gS tks euq’; esa lkal laca/kh chekfj;k¡ iSnk djrs gSa aA

2- laØked jksx

¼v½ ty ,oa [kk| tU; jksx & vkfFkZd :i ls fiNM+s vLoPN fLFkfr;ksa ds
pyrs vfrlkjh; jksxksa esa of̀) gks ldrh gSa blds vykok ck<+ ds dkj.k
is;ty ds iznw’k.k dh leL;k mRiUu gks tkrh gSaA ;s ekuo esa rhoz
vk?kkr] vfrlkjh; ,oa Lèfr yksi ¼,seuhfld½ fo’kkDrrk rFkk leqnzh
Lru/kkfj;ksa] eNfy;ksa ,oa “ksyfQ”k dks u’V djrk gSA fo”o esa fo’kkDr
“kSokyksa rFkk “kSokyh L=ksrkas ls ekuo esa fo’kkDrrk dh ?kVuk,¡ c<+ jgh gSA

fofczvksa dh iztkfr Hkh xeZ leqnzh ty esa izpqj ek=k esa iuirh gSaA
“kSokyksa ij fuHkZj jgus okys twIyWDVkWu fofczvksa dkWysjh rFkk ekuo ds vU;
jksxtuksa ds fy, HkaMkj.k dk dk;Z djrs gSaA ckaXykns”k esa leqnz lrgh
rkieku esa of̀)] tjks IysDVkWu dh vkcknh dks c<+kok nsrk gS] blds
QyLo:i gStk jksx dh ?kVuk,¡ ns[kh xbZA

¼c½ jksxokgd vU; jksx & pw¡fd dhVksa ,oa dàrdksa ¼jksMsaV~l½ }kjk lapkfyr
ekuo jksxtud viuk dkQh le; vius d”ks:dh ijiks’kh ds ckgj
xqtkjrs gSa] vr% os okrkoj.kh; ifjfLFkfr;ksa ls dkQh izHkkfor gksrs gSaA
fuEufyf[kr jksxokgd tU; jksx ekSleh ifjorZuksa ds izfr vR;f/kd
laosnu”khy gSa%

(i) eysfj;k& eysfj;k fo”o tuLokLF; dh ,d xaHkhj leL;k gS rFkk
izfro’kZ lEiw.kZ fo”o esa 30&50 djksM O;fDr bl jksx ls ihfM+r
gksrs gSa vkSj yxHkx 27 yk[k O;fDr;ksa dh bl jksx ds dkj.k èR;q
gks tkrh gS] ftuesa vÝhdh ns”kksa ds cPpksa dh la[;k vf/kd gksrh
gs ;g vR;kf/kd tyok;q&laosnh m’.kdfVca/kh; jkssx gSA ePNjksa dh
fodkl izfØ;k] mudh mRrjthfork rFkk jksx lapj.k xfrdh esa
rkieku ,oa vknzZrk dh egRoiw.kZ Hkwfedk gksrh gSA mPp rkieku
ij eysfj;k ijthoh dh ckã mn~Hkou vof/k ¼,DlVasflo
buD;wcs”ku ihfj;M&bZ vkbZ ih½ mYys[kuh; :i ls de gks tkrh
gS rFkk ePNj cgqr tYnh laØked gks tkrs gSaA lapj.k vof/k ds
nkSjku cM+s rkieku ds dkj.k ePNj ds fMaHkd de le; esa
ifjiDo gksdj vf/kd la[;k esa mRiUu gksrs gSaA blds vykok eknk
O;Ld rsth ls jDr dks ipk tkrh gS rFkk fQj ls jDriku djds
lapj.k rhozrk dks c<+krh gSA rkieku esa of̀+) ds lkFk egkekjh dh
laHkkouk c<+ tkrh gS rFkk tyok;q ifjorZu ,oa fo”o dk c<+rk
rkieku ifjorZu ls eysfj;k ds dkj.k 1&3 izfr”kr rd tula[;k
dks [krjk rFkk u, {ks=ksa esa QSyus dk [krjk c<+ ldrk gSA blds
QyLo:i eqDr {ks=ksa esa blds iqu iatkc esa vR;f/kd o’kkZ ds lkFk
eysfj;k izdksiksa dh ?kVukvksa esa of̀) ns[kh xbZ gSA blds
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vykok ,y uhuks ?kVuk ds i”pkr~ eysfj;k esa 5 xquk of̀) dh
vk”kadk O;Dr dh xbZ gSA

/kjrh ds xjekus ds dkj.k m¡pkbZ okys {ks=ksa es rkieku esa of̀) ds
lkFk eysfj;k dk [krjk c<+ tk,xk ftls ^gkbZySaM eysfj;k* dk
uke fn;k x;k gSA

(ii) okbjl& ;|fi Msaxw ,oa fpduxqU;k QSykus okyk
ePNj ,Mht ,ftIVkbZ “kgjh {ks=ksa esa ikfjfLFkfrdh ,oa ekuo ds
fØ;kdyki ls izHkkfor gskrk gS ijUrq ;g iztkfr rkieku]
vknzZrk ,oa lw;Z ds fofdj.k ds izfr Hkh vR;f/kd laosnu”khy
gSA ,Mht ,ftIVkbZ esa Msaxw okbjl dks izfrdf̀r ¼fjIyhds”ku½ dh
nj ok;q ds rkieku ds lkFk lh/ks laca) jgrh gS] rFkk rkieku esa
of̀) ds lkFk bles rhozrk vk tkrh gSA rkieku esa of̀) ds lkFk
Msaxw dh egkekjh dh laHkkouk c<+ tkrh gSA

fnYyh Hkkjr ds vU; vusd Hkkxksa ls Msaxw ,oa fpduxqU;k dh
egkekfj;ksa dh ?kVuk ls vusd O;fDr bldh pisV es vk;sA fo”o
ds vusd Hkkxksa esa Msaxw dh ?kVukvksa es fujarj of̀) ns[kh tk jgh
gSA dbZ oSKkfud bls /kjrh ds xjekus ls Hkh tksM+ jgs gaSA dqN
vU; vcksZokbjl tSls lsaV yqbZl ,alsfQykbfVl okbjl ¼,l- ,y- bZ-
oh-½ Hkh tyok;q laca) dkjdks ds lkFk tqMs gSaA ¶yksfjMk esa fpfdu
¶ykDl esa ,l- ,y- bZ- oh- dh mifLFkfr lw[ks ds i”pkr~ ueh;qDr
vof/k ds dkj.k ns[kh xbZA ,d ckj lw[kk [kRe gksus ds ckn rFkk
ty lalk/kuksa ds iqu% lqpk: gksus ij laØfer jksxokgdks rFkk
ijiks’kh ds fc[kjus ls T;knk HkkSxksfyd foLrkj esa ,l- ,y- bZ- oh-
dk lapj.k gks tkrk gSA lw[ks dh fLFkfr esa ePNj jksxokgd
D;qysDl fuxzhikYil rFkk i{kh ?kus Nk;knkj vkoklksa es fNi tkrs
gSa rFkk vuqdwy fLFkfr vkus ij geyk djrs gSaA

tyok;q ifjorZu dk osLV uhy okbjl ij Hkh izHkko iM+rk gSA
vr% rkieku ds dkj.k vdksZokbjlksa ij iM+us okys izHkkoksa ds pyrs
igys ls lpsr jgus dh vko”;drk gSA

(iii) pwgsa vkfn ls QSyus okys jksx & ekuo esa gaVk okbjl dk lapj.k
eq[;r% laØfer pwgs vkfn dàrdksa ¼jksMsaV~l½ ds ey ds laidZ esa
vkus ds dkj.k gksrk gSa blds QyLo:i xaHkhj jksx mRiUu gksrk gS
vkSj ekSrsa Hkh gksrh gSaA 1993 esa nf{k.k if”pe vesfjdk esa gaVk
okbjl Qq¶Qqlh; lay{k.k ¼iYeksjjh flaMªkse½ dk mHkjuk eq[;r%
ekSleh ?kVukvksa fo”ks’kdj vR;f/kd o’kkZ ls lacaf/kr jgk gS ftlds
dkj.k dàrdksa dh tula[;k esa of̀) ds ifj.kkeLo:i okbjl
lapj.k esa c<ksRrjh gks xbZA
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vEyh; o"kkZ (Acid Rain)

vEyh; o’kkZ ok;q iznw’k.k dk fouk”kd ifj.kke gSA vEy o’kkZ dk izHkko lEiw.kZ
ikfjfLFkfrdh ra= ij iM+rk gSA bldh [kkst lu 1852 esa jkcVZ vaxql fLeFk us
eSupsLVj esa dh FkhA orZeku eas ;g ns”k ^vEyh; o’kkZ* lwpuk LFky ¼,-vkj-vkbZ-
lh-½ ds uke ls Hkh tkuk tkrk gSA bl LFky dh LFkkiuk 1984 esa gqbZ FkhA
LdsuMusfo;u ns”kksa ds fy, vEyh; o’kkZ lcls cM+h leL;k gSA izk;% o’kkZ dk
ty FkksMk vEyh; gksrk gSA bldk dkj.k ok;qeaMy esa dkcZu MkbvkWDlkbM dk
ikuh esa ?kqy tkuk gSA vEyh; o’kkZ esa vEyksa dk izfr”kr bruk c<+ tkrk gS fd
og isM&ikS/kksa bekjrksa dks xaHkhj uqdlku igq¡pkus yxrk gSA orZeku le; es
vkS+|ksfxd izxfr ds lkFk&lkFk ;krk;kr vkSj ÅtkZ mRiknu ds lk/kuksa dk
mi;ksx cgqr c<+ x;k gSA bu lHkh LFkkuksa ij thok”e bZa/ku vFkkZar isVªksfy;e
inkFkksZa vkSj dks;yk dk mi;ksx cgqr c<+ x;k gSA nSfud thou es thok”e bZa/ku
ds tykus ls lYQj MkbvkWDlkbM vkSj ukbVªkstu MkbvkWDlkbZM dh ek=k c<+rh
gSA ;g Øe o’kksZa ls py jgk gSA orZeku esa ok;qeaMy eas lYQj vkWDlkbMksa dh
60 izfr”kr vkSj ukbVªkstu ds vkWDlkbMksa dh 30 izfr”kr ek=k rki fo|qr?kjksa ls
mRiUu gksrh gaSA okrkoj.k dh ueh ds laidZ esa vkus ij ;s xSlsa Øe”k%
lY¶;qfjd vkSj ukbfVªd vEy cukrh gS] tks o’kkZ ds :i esa iF̀oh ij fxjrh
gSA ;g fØ;k vEyhdj.k dgykrh gSA vEy cuus dh fØ;k nks Lrjksa ij gksrh
gSA 1- xSl Lrj ij] 2- rjy Lrj ijA nksuksa Lrjksa dh jklk;fud fØ;kvksa
lYQj vkSj ukbVªkstu ds vkWDlkbM fofHkUu fLFkfr;ksa ls xqtjrs gaSA blesa lw;Z
izdk”k vkSj nwljs rRo tSls eSaxuht vkfn mRizsjd dk dk;Z djrs gSa blds
ifj.kkeLo:i vEy cuus dh fØ;k rst gksrh gSA vEyh;rk dks ukius dh bdkbZ
ih ,p (pH) gSA ih ,p Ldsy 0 ls 14 rd QSyk gksrk gSA fdlh mnklhu ?kksy
dk ih ,p eku 7 gksrk gS tSls nw/k lkr ls uhps ;g vEyh;rk vkSj 7 ls Åij
{kkjh;rk dks bafxr djrk gSA

vEyh;rk dk dkj.k (Causes of Acid Rain) & izk;% vEyh;rk dk dkj.k
okrkoj.k es dkcZu MkbvkWDlkbM xSl dh mifLFkfr gS tks dkcksZfud vEy
(HCO3) cuk ysrh gSA dkcksZfud vEy ,d eUn ;k ruq vEy gS tks ikuh esa dqN
dqN fo?kfVr gks tkrk gSA bl vEy ls i;kZoj.k dks {kfr ugh igq¡prhA bl
dkj.k o’kkZ ty dks “kq) ty ekuk tkrk gS vkSj bldk ih ,p eku 5-6 gksrk
gSA o’kkZ ty dh c<+rh vEyh;rk dk eq[; dkj.k lYQj MkbvkWDlkbM xSl gS
tks rki fo|qr la;a=ksa] rkack vkSj fudsy ds izxkydks vkSj thok”e bZa/ku tykus
okys xkoksa rFkk “kgjh {ks=ksa esa fudyrh gSa ;gh xSl fujarj okrkoj.k esa Åij
igq¡prh jgrh gS vkSj mls nwf’kr djus dk eq[; dkjd gSA blds vfrfjDr
ukbVªkstu ds vkWDlkbM Hkh vEyh;rk esa of̀) djrs gSa tks la;a=ksa ¼fo|qr½
vkWVkseksckbyksa dk /kqvk¡] vkSj Lisl ghVjksa ls fudyrs jgrs gaSA lYQj vkSj
ukbVªkstu ds vkWDlkbMksa dk tc vkWDlhdj.k gksrk gS rc xa/kd dk vEy vkSj
ukbfVªd vEy curk gSA oLrqr% bUgha vEyksa ds dkj.k o’kkZ ty vkSj fge vEyh;
gks tkrs gSaA ;gh vEy o’kkZ ty ;k fge ds fi?kyus ds lkFk /kjrh ij vkdj
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tSo eaMy dks gkfu igq¡pkrs gaSA vEy o’kkZ ue vkSj “kq’d nksuksa izdkj dh gksrh
gSA oLrqr% bls vEy o’kkZ u dgdj ^vEy fo{ksi.k* dguk vf/kd mi;qDr gksxkA
vEy fo{ksi.k gh i;kZoj.k ds fy, vf/kd gkfudkjd gSA vEy o’kkZ yxHkx 70
izfr”kr lYQj ds vkWDlkbM ds dkj.k gksrh gSA

vEyh; o’kkZ ds nq’ifj.kke vEyh; o’kkZ ds i;kZoj.k ij iM+us okys ifj.kke
xaHkhj ,oa nwjxkeh gksrs gSaA bldk izHkko bl ckr ij fuHkZj djrk gS fd vEyh;
o’kkZ dSls dgk¡ vksj fdl :i esa gks jgh gSA lw[kh voLFkk esa vFkkZr~ tc vEy
ikuh ds lkFk cjldj ok;qeaMy esa lw[ks :i esa jgrs gSa rks os edkuksa rFkk
bekjrksa dks izHkkfor djrs gSaA buds izHkko ls pwuk] yksgk vkfn detksj gks tkrs
gSaA

xSl dh vEyh; voLFkk esa jgus ij budk izR;{k izHkko isM&ikS/kksa ij
iM+rk gSA iRrs ihys iM+ tkrs gaSA mudh DyksjksfQy cukus dh izfØ;k izHkkfor
gksrh gS ftlls os viuk Hkkstu ugha cuk ikrh rFkk ej tkrh gSaA feV~Vh dh
mitkÅ {kerk ij foijhr izHkko iM+rk gSA rjy voLFkk esa ikuh ds lkFk&lkFk
fxjus ij ;g o’kkZ unh] rkykc] >hyksa ds ikuh dk vEyh; izfr”kr c<+krh gSA
blds ifj.kkeLo:i ikuh esa jgus okys thoksa dh èR;q gks tkrh gSA
eNfy;k¡] ,Yxh] cSDVhfj;k vFkkZr~ cM+s thoksa ls ysdj ,ddks”kh; tho lHkh dh
èR;q gks tkrh gS rFkk laiw.kZ tyh; O;oLFkk lekIr gks tkrh gSA vEyh; o’kkZ dk
nq’izHkko fo”ks’k :i ls ouksa ij iM+rk gSA LohMu] mRrjh vesfjdk] if”peh
teZuh ,oa lu 1982 es LohMu ds yxHkx 34 izfr”kr o{̀k u’V gks x;s FksA
fczVsu ds i;kZoj.k fo”ks’kKksa ds vuqlkj ;g lY¶;qfjd vEy ok;q ds lkFk
if”peh ;wjksi rd tkrk gSA ;g ok;q tho&tarqvksa ij gkfudkjd izHkko Mkyrh
gSA if”pe teZuh esa ukbVªkstu ds vkWDlkbM dh vf/kdrk ds dkj.k vkstksu rg
iryh gksdj lkFk gh vEyh; o’kkZ ds cqjs izHkko Hkh ns[ks x;s gSaA LohMu ds >hyksa
ds ikuh ds vEyh;rk lEiw.kZ o’kZ ¼1988 esa½ yxHkx 15-5 ih ,p vkadh xbZ ;g
lkekU; fcUnq ls yxHkx 1-5 de gSA ;gh dkj.k gS fd LohMu ds >hyksa esa
eNfy;ksa dh la[;k rsth ls de gks jgh gSA dHkh&dHkh rks ikuh dh vEyh;rk 5
ih ,p rd igq¡p tkrh gSA lu 1985 esa LohMu esa gq, ,d losZ{k.k ds vuqlkj
ogk¡ dh 85]000 >hyksa esa ls 15]000 >hys ok;q iznq’k.k ds }kjk vEyh; gks x;h
gSaA vEyh; o’kkZ ij “kks/kjr oSKkfudksa ds vuqlkj okguksa dh xfr c<+us ds lkFk
gh ukbVªkstu ds vkWDlkbM~l Hkh c<+us yxrs gSaA

vEy o’kkZ ls dykdf̀r;k¡] egku Lekjdksa vkSj lqanj Hkouksa dks Hkh {kfr
igq¡prh gSA fiNys 200 o’kksZa ls tks Hkou izkd`frd dksi ls vizHkkfor vkSj
lqjf{kr Fks] fiNys dqN gh n”kdksa esa mudh jaxr cnyus yxh gSA ,sls dyk
Lekjdksa esa Hkkjr dk rktegy] ;wuku fLFkr dh ewfrZ vkSj vesfjdk dk fyadu
Lekjd vkfn izeq[k gaSA

Hkkjr esa vEyh; o"kkZ ij dksbZ xaHkhj dk;Z vHkh rd ugha gqvk gSA
oSKkfudksa us gky gh esa bl vksj /;ku nsuk çkjaHk fd;k gSA dks;ys vkSj
isVªksfy;e ds ngu vkSj /kkrqvksa ds foxyu ds QyLo:i fudyh gqbZ lYQj
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MkbvkDlkbM xSl gh vEy o"kkZ dk çeq[k dkj.k gSA tgk¡ ,d vksj eqacbZ]
dksydkrk vkSj fnYyh tSls cM+s 'kgjksa esa lYQj MkbvkWDlkbM dh lkaærk ds
vf/kd gksus ds dkj.k fLFkfr dkQh xaHkhj gks pqdh gSA ogha vgenkckn] dkuiqj
vkSj gSnjkckn tSls vkS|ksfxd uxjksa esa Hkh [krjs dh ?kaVh ct pqdh gSA ^jk"Vªh;
i;kZoj.k vfHk;kaf=dh vuqla/kku laLFkku* ¼uhjh½] ukxiqj] }kjk fd, x, ,d
losZ{k.k ds vuqlkj eqacbZ esa lcls T;knk lYQj Mkbv‚DlkbM xSl okrkoj.k esa
foeqä gksrh gSA

vEyh; çnw"k.k dk nwljk cM+k L=ksr /kkrqvksa ¼rkack] lhlk vkSj tLrk½ dk
foxyu gSA rkacs ds foxyu ls 11]000 Vu vkSj tLrs ls 21]000 Vu lYQj
Mkbv‚DlkbM xSl fueqZä gksrh gSA lkFk gh xa/kd dk rstkc cukus okys la;a=ksa
vkSj dkxt m|ksxksa ls gh laiw.kZ lYQj Mkbv‚DlkbM dk 4 çfr'kr fudkyk
tkrk gSA blds vfrfjä nwljs m|ksxksa vkSj ?kjsyw dk;ksaZ esa bZa/ku ds ngu ls
fudyh lYQj Mkbv‚DlkbM] ukbVªkstu v‚DlkbM vkSj nwljh xSlsa Hkh i;kZoj.k
dks fujarj çnwf"kr djrh gSA

^rktegy^ Hkh vEy o"kkZ dh pisV ls eqä ugha jg ldk gSA rktegy ls
40 fdyksehVj nwj fLFkr eFkqjk rsy 'kks/kd dkj[kkus ls fudyus okyh xSl ls
rkt ds fy, [krjk c<+rk tk jgk gSA bl xSl ds nq"çHkko ls 'osr /koy
laxejej ihyk iM+uk çkjaHk gks x;k gSA bl rsy 'kks/kd dkj[kkus ds vfrfjä
rkt ds prqfnZd 250 vU; NksVs&cM+s m|ksxksa vkSj jsyos 'kafVax ;kMksZ ds fo"kSys
/kq,¡ us leL;k dh xaHkhjrk dks vkSj c<+k fn;k gSA ek= rsy'kks/kd dkj[kkus ls gh
çfrfnu fudyus okyh vuqekfur lYQj MkbvkWDlkbM xSl 5 Vu gSA blds
dqçHkko dk blls lgt gh vuqeku yxk;k tk ldrk gSA fnYyh fLFkr yky
fdys dk lq[kZ jax Hkh nks jsYos ;kMksaZ ls fudys /kq,¡ ds dkj.k Qhdk iM+us yxkA
gSA fdrus gh vU; ,sfrgkfld Lekjd vkSj dykRed Hkou bl tgjhyh o"kkZ ds
dqçHkko ls fouk'k dh vksj dne c<+k jgs gSaA

rstkch o"kkZ dh jksdFkke% lksfQ;k ¼cyxsfj;k½ esa 1 uoEcj lu 1988 fo'o
ds yxHkx 25 ns'kksa esa ,d varjkZ"Vªh; le>kSrs ij gLrk{kj fd;kA ftlesa
dkj[kkuksa ls fudyus okys u;s ukbVªkstu ds v‚DlkbM dks de djus ij vf/kd
tksj fn;k x;k FkkA lu~ 1985 esa ,slh gh ,d laf/k gqbZ Fkh ftlesa fofHkUu ns'kksa
us lYQj ds fu"dklu ij 30 çfr'kr dh deh ykus dh ckr ij cy fn;k
FkkA ;g deh lu~ 1990&93 ds e/; fd;k tkuk FkkA

fo'o ds ,sls çFke ns'k gSa] ftUgksaus lYQj vkSj ukbVªkstu ds v‚DlkbM
dks de djus ds fy, loZçFke /;ku vkdf"kZr fd;kA LohMu] la;qä jkT;
vesfjdk vkSj dukMk us ,d uohu rduhdh dk mi;ksx okguksa esa djuk çkjaHk
fd;k gSA bl rduhd dk uke gS & ^Jh os dsVsfyfVd dUoVZj^ LohMu esa lu~
1989 esa cuus okyh dkjks a rFkk vU; okguksa esa bl rduhd dk /;ku j[kk x;k
gSA dsoy ;wjksih; ns'kksa esa gh ugha cfYd fo'o ds yxHkx lHkh ns'kksa esa lu~
2000 rd ^dsVsfyfVd dUoVZj^ rduhd dk mi;ksx fd;k tk,xkA bl rduhd
ds ç;ksx ls okguksa ds ç;ksx ls fudyus okys gkbMªksdkcZu dks de fd;k tk
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ldrk gSA okguksa dks e/;e xfr ls gh pykuk pkfg,A vf/kd rhoz xfr ls
okgu pykus ls gkbMªksdkcZu dh ek=k esa of̀) gks tkrh gSA vHkh gky gh esa
gq, ,d losZ{k.k ds vuqlkj ukbVªkstu ds vkWDlkbM 0-6 xzke c<+rs gSa ;g of̀)
50 fdyksehVj çfr ?kaVs dh pky ij gksrh gSA ;fn ;gh xfr 80 fd-eh- çfr ?kaVs
gks tk;s rks ukbVªkstu ds vkWDlkbM 1-4 xzke çfr fd- eh- dh nj ls c<+rs gSaA
lu~ 1983 ds twu ekg esa LohMu esa fofHkUu ns'kksa ds e/; laf/k gqbZA blesa baXySaM]
LohMu] dukMk] ukosZ] if'peh teZuh] MsuekdZ] vkWfLVª;k] fLoVtjyS.M vkfn ns'kksa
us Hkkx fy;k FkkA blesa bl ckr ij tksj fn;k x;k fd lu~ 1993 rd lYQj
Mkbv‚DlkbM dh ek=k esa 30 çfr'kr dh deh yk;h tk;sxh] tks >hysa vEyh—r
gks xbZ gSa muesa {kkjh; inkFkZ tSls pwuk vkfn feyk;s tk;saxsA ;|fi pwus dk
nq"çHkko Hkh ty thoksa ij iM+rk gS] ijarq ;g dqçHkko vEyh; gksus ds çHkko ls
vf/kd [krjukd ugha gSA

Hkkjr esa Hkh vEy ds dqN dkj[kkuksa esa ikuh dk vEyh;dj.k gksus yxk
gSA ;fn vEyh; o"kkZ dk çkjaHk Hkkjr esa gks x;k rks fudV Hkfo"; esa gesa is;ty
ds Hkh"k.k ladV dk lkeuk djuk iM+sxk vr% ,sls thok'e bZa/kuksa ls fudyus
okyh lYQj Mkbv‚DlkbM rFkk ukbVªkstu MkbZv‚DlkbM dks de fd;k tkuk
pkfg,A

4-15-3 vkstksu ijr {kj.k (Ozone Layer Depletion)

ok;qe.My dk xSlksa ;qDr Lrj VªksiksfLQ;j (Troposphere) dgykrk gSA ftlesa
ge yksx ,oa vU; tho/kkjh jgrs gSaA nwljk Lrj LVªsVksfLQ;j (Stratosphere)
dgykrk gS tks iF̀oh ls 50 fd-eh- Å¡pkbZ ij fLFkr gksrk gSA blesa vkstksu dk
dop fLFkr gksrk gS tks lw;Z dh ijkcSaxuh fdj.kksa (Ultraviolet rays) dks
vo'kksf"kr djrk gSA vkstksu vR;kf/kd fØ;k'khy] gYds uhys jax dh xSl gksrh
gSA bldh xa/k vlguh; gksrh gSA ok;qe.My esa leqnzh lrg ij vkstksu dh
lkUnzrk 15 ihih,e] lnhZ esa 0-02 ihih,e rFkk xehZ esa 0-07 ihih,e gksrh gSA
ok;qe.My esa bldk fuekZ.k vkWDlhtu ij gksus okys fo|qr foltZu izHkko ds
dkj.k gksrk gSA lEHkor% ;g fØ;k vkf.od vkWDlhtu ds lkFk vf/kd
rkiØe ;k ijkcSaxuh fdj.kksa ds dkj.k gksrh gSA vkstksu ?kkrd ,oa j{kd nksuksa
dk gh dk;Z djrh gSA vkstksu ds nks izHkko gksrs gSaA izFke] ;g UV fdj.kksa dk
vo'kks"k.k dj iF̀oh ds thou dks lqjf{kr j[krh gSA nwljs] UV fdj.kksa ds
vo'kks"k.k ls LVªsVksfLQ;j dk rkieku c<+ tkrk gSA vr% vf/kd vkS|ksxhdj.k
okys {ks=ksa ds ok;qe.My ds Åij iznw"kdksa ds ?kus ckny (Clouds) Nk;s jgrs gSaA
iF̀oh dh lrg ij vkstksu dh vf/kd lkUnzrk Qlyksa dh iSnkokj ?kVk nsrh gSA
¼fp= Ø- 4-14½

vkstksu lw;Z dh UV fdj.kksa ls gekjh j{kk djrh gS] fdUrq /khjs&/khjs
bldk Lrj (layers) iryk gksrk tk jgk gSA vkstksu ijr dh {kfr dk izeq[k
dkjd Dyksjks&¶yksjks dkcZUl (CFCs) xSlsa gSA ;s xSlsa 'khryd (coolants),
okrkuqdwyd (air conditioners), jsfÝtjsVlZ] ,jkslkWy uksnd (aerosol
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propellants) rFkk Qkse foLFkkiuk (foam installation) esa iz;ksx esa yk;h tkrh
gSaA CFCs ds fo?kVu ls ok;qe.My esa Dyksjhu (Cl) ds ijek.kq curs gSaA Dyksjhu
dk ,d ijek.kq 1]00]000 vkstksu ijek.kqvksa dk fouk'k dj nsrk gSA

fp= Ø- 4-14% vkstksu lrg eki

,slk ekuk tkrk gS fd vkstksu ijr izR;sd nl o"kksZa esa yxHkx 5% dh
nj ls fo?kfVr gks jgh gSA v.VkdZfVdk rFkk mÙkj /kqzoh; {ks=ksa esa vkstksu ijr
dh lkUnzrk lcls de gSA vr% bls lkekU;rk vkstksu fNnz dgk tkrk gSA

vkstksu ijr de ¼iryk½ gksus ds dkj.k gkfudkjd fofdj.kksa ds vo'kks"k.k
dh nj de gks tkrh gSA ftlds QyLo:i Ropk lEcU/kh jksx] dSalj rFkk
eksfr;kfcUn tSls jksx mRiUu gks tkrs gSa rFkk Qly mRiknu Hkh izHkkfor gksrk
gSA leqnzksa esa eNfy;k¡ vkfn Hkh izHkkfor gksrh gSaA

lw;Z dk rki c<+us ij Xykscy okfeZax dh leL;k mRiUu gksrh gS ftlls
/kqzoksa ij cQZ ds fi?kyus ls leqnz Lrj c<+ ldrk gSA ftlls ck<+ vkus dk
[krjk c<+ tkrk gSA
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vkstksu 'kCn ;wukuh Hkk"kk ds vksft;u 'kCn ls fodflr gqvk gS ftldk
vFkZ ^lwa?kuk^ gksrk gSA vkstksu xSl (O3) v‚Dlhtu dk ,d vij:i gS ftlds
çR;sd v.kq esa rhu ijek.kq gksrs gSaA vkstksu dh [kkst fØf'p;u ÝsMfjd
Ldksufcu }kjk dh x;h Fkh] ftUgksaus lu~ 1840 esa bldk uke ^vkstksu^
j[kkA ;g ,d gYdh uhyh o vR;f/kd tgjhyh xSl gksrh gS ftlesa rhoz xa/k
gksrh gSA vkstksu dk DoFkukad 1119 C ¼169-52  F½ vkSj xyukad 192-5 C
¼314-5F½ gksrk gSA bldk vkisf{kd ?kuRo 2-144 vkSj fgekad 251-4C ¼420F½
gksrk gSA ;g 1000C ¼212F½ ij vFkok dejs ds rkieku ij dqN mRçsjdksa dh
mifLFkfr esa rsth ls fo?kfVr gksrh gSA rjy vkstksu ,d xgjh uhyh 'kfä'kkyh
pqEcdh; xq.k okyh rjy gksrh gSA

vkstksu ijr iF̀oh ls 19 ls 48 fdeh- Åij 12 ls 30 ehVj eksVkbZ
dk ,d ok;qeaMyh; {ks= vkstksu dk ladsaæ.k 10 ikVZ~l ij fefy;u ¼ihih,e½
gksrk gSA ogk¡ ;g çkFkfed :i ls y?kq rjax lkSj ijkcSaxuh fufeZr gksrh gS] tks
lkekU; vk.kfod v‚Dlhtu (O2) dks nks v‚Dlhtu ijek.kqvksa esa rksM+ nsrk
gSA ;s v‚Dlhtu ijek.kq blds ckn vfof?kfVr vk.kfod v‚Dlhtu ls tqM+dj
vkstksu dk fuekZ.k djrs gSaA vkstksu ,d ckj fufeZr gksus ds ckn 300 uSuksehVj
ls de rjaxnS/;Z ds lkSj ijkcSaxuh fofdj.k }kjk vklkuh ls u"V fd;k tk
ldrk gSA ;g çfØ;k yk[kksa o"kksaZ rd pyrh jgsxh ysfdu ok;qeaMy esa çk—frd :i ls
ik;s tkus okys ukbVªkstu ;kSfxdksa us fupys Lrj ij vkstksu dk ladsUæ.k fLFkj
voLFkk esa cuk;s j[kk gSA fupys Lrj ij vkstksu dk ;g ladsaæ.k 'okl ds fy,
dkQh [krjukd gksrk gS vkSj QsQM+ksa dks u"V dj ldrk gSA ;|fi vkstksu ijr
iF̀oh ij fuokl djus okys thoksa dks lw;Z ds dSalj dkjd ijkcSaxuh fofdj.k ls
cpkrh gS] vr% ;g dkQh egRoiw.kZ gSA 1970 esa ;s [kkst gksus ds ckn
Dyksjks&¶yksjks dkcZu ;k lh- ,Q- lh dgykus okys jlk;u] tks yacs le; ls
jsÝhtjsVj esa vkSj ,;jksl‚y Lçs ç.kksnd ds :i esa ç;ksx fd;s tkrs jgs gSa]
vkstksu ijr dks uqdlku igq¡pkrs gSa] oSKkfud txr esa fpark dh ygj nkSM+
x;hA ok;qeaMy esa eqä gksus ds ckn Dyksjhu;qä ;s jlk;u Åij mBrs gSa] vkSj
lw;Z ds çdk'k rksM+ fn;s tkrs gSa] tgka Dyksjhu vkstksu ls vfHkfØ;k dj mlds
v.kqvksa dks u"V dj nsrh gSA bl dkj.k gh vesfjdk vkSj vU; ns'kksa esa ,;jksl‚y
esa lh- ,Q- lh- dk ç;ksx çfrcaf/kr fd;k x;k gSA czksehu gSyksdkcZu vkSj
moZjdksa ls çkIr ckbV~l v‚DlkbM tSls dqN vU; jlk;u Hkh vkstksu ijr dks
uqdlku igq¡pk ldrs gSaA vkstksu ijr ds fouk'k ls Ropk dSalj vkSj eksfr;kfcUn
ds ekeyksa esa of̀)] dqN Qlyksa] Iyodksa vkSj leqæh [kk| 'k̀a[kyk dks uqdlku
rFkk ikS/kksa ,oa lcdksa ds de gksus ds dkj.k dkcZu Mkbv‚DlkbM esa of̀) gks
ldrh gSA

vkstksu ijr dk fuekZ.k vkjaHk tc iF̀oh dk mn~Hko gqvk Fkk] vkWDlhtu
xSl ugha FkhA dqN le; i'pkr leqæksa ds Hkhrj thou Lo:iksa mn~Hko gqvk] tks
dkcZu MkbvkWDlkbM xzg.k dj vkWDlhtu dk çtuu djus yxsA bl vkWDlhtu
us ok;qeaMy ds Åijh Hkkx dh vksj vxzlj gksuk vkjaHk fd;k] tgk¡ ijkcSaxuh
fdj.kksa ds çHkko esa bldk foHkktu ,Veksa esa gksus yxkA bu ,Veksa us la;qä
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gksdj vkstksu dk :i /kkj.k dj ^lerkieaMy^ ¼LVªsVksfLQ;j½ esa lkafær gksdj
^vkstksu ijr^ dk fuekZ.k fd;kA vkstksu ijr iF̀oh ds Åijh 15&50 fdyksehVj
Å¡pkbZ ij fLFkr gS vkSj bldh eksVkbZ yxHkx 35 fdyksehVj gSA vkstksu dk
fuekZ.k lkSj&fofdj.k }kjk fujarj gksrk jgrk gS] ftldk Lrj 300 fefy;u Vu
çfrfnu gSA vkSj bruh gh ek=k çk—frd :i ls u"V Hkh gksrh jgrh gSA

vkstksu ijr dh lajpuk

vkstksu ijr dh ljapuk vk'p;Ztud gSA lw;Z ds çdk'k ls gh iF̀oh ds
okrkoj.k dh v‚Dlhtu cnydj vkstksu cu tkrh gSA iF̀oh ds okrkoj.k esa
15&30 fdeh dh Å¡pkbZ ij ;g çfØ;k gSA tc lw;Z fofdj.k iF̀oh dh lrg ij
vkrk gS rks iF̀oh dh v‚Dlhtu (O2) lw;Z dh fdj.kksa ls çHkkfor gksdj ,d u,
e‚fyD;wy dk fuekZ.k djrh gSA ;g fØ;k lw;Z ds çdk'k ds UV-C ,oa UV-B
Hkkx esa gksrh gS

vkstksu dsfeLVªh

;gk¡ ge ns[krs gS fd UV-C fofdj.k UV-B esa O2 dh ek=k ç/kku gksrh gSA
tSls&tSls lw;Z fofdj.k UV-B rjaxnS/;Z esa tkrk gS rks lw;Z dh rjaxnS/;Z esa
c<+rh ek=k }kjk O2 ls O3] esa ifjofrZr gks tkrh gSA bl çfØ;k dh lajpuk
lw;Z dh UV B rjaxksa ds dkj.k gksrh gSA ijUrq bl çfØ;k dks çkjEHk djus ds
fy;s ,d rhljs v.kq dh vko';drk gksrh gSA tks Lo;a viuk :i u cny dj
viuh mifLFkfr esa O3 cukus dk dk;Z djrk gSA bl v.kq dks
^dSVsfyfVd ,tsUV^ dgk tkrk gS tks Lo;a dks çHkkfor u dj O2] ,oa lw;Z
fofdj.k }kjk O3 dk fuekZ.k djrk gSA ge bls nks lehdj.kksa }kjk çnf'kZr
djrs gSaA

O2 + hv ¼lw;Z fofdj.k 2 < 240mm½ → O + O (1)
rRi'pkr~ O + O2+ M = O3+ M

ge Li"Vr% ns[krs gSa fd M esa dksbZ ifjorZu ugha gqvk gSA
^^dSVfyfVd ,tsUV^^ viuk dk;Z lEiUu djrk gSA bls lko/kkuh ds lkFk
vyx&vyx çfØ;k ds fy;s pquuk iM+rk gS vkSj bl ,tsUV ds pquko ij gh
çfØ;k dh lQyrk fuHkZj djrh gSA iF̀oh ds okrkoj.k esa ;kSfxd Dyksjks&¶yksjks
dkcZu (CFC) dk O3] ds forj.k esa vf/kd çHkkodkjh dk;Z gksrk gSA nks vkSj
jklk;fud vo;; 15&30 fdeh- dh Å¡pkbZ ij O3 dh ek=k daVªksy djus esa
çHkkodkjh fLFkfr iSnk djrs gSa ;s gS CO ,oa NO2 (NO + NO2) Å¡pkbZ ds lkFk
budh ek=k esa cnyko ls Hkh O3 ds forj.k ij çHkko iM+rk gS] ijUrq budh
la[;k dkQh de gksrh gSA

vkstksu ijr dk egRo

vkstksu ijr ,d lw;Z iV ¼lc&LØhu½ ;k fQYVj dk dk;Z djrh gSA lw;Z dh
fdj.kksa ds v–'; Hkkx esa vR;kf/kd ÅtkZ okyh ijkcSaxuh&ch ¼220&280
uSuksehVj½] ijkcSaxuh&lh ¼280&320 uSuksehVj½ rFkk ijkcSaxuh&, ¼320&400
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uSuksehVj½ fdj.ksa gksrh gSaA ijkcSaxuh&ch vkSj lh thou ds fy, [krjukd gSaA
vkstksu ijr bu fdj.kksa dk vf/kdka'k Hkkx jksd nsrh gS vkSj dsoy 2&3 çfr'kr
Hkkx gh iF̀oh ij igq¡prk gSA

oSKkfudksa ds vuqlkj vkstksu ijr ds u"V gksus ls vkus okyh ijkcSaxuh
fdj.kksa dh c<+rh ek=k ds dkj.k iF̀oh ohjku ,oa catj gks ldrh gSA ;g
fofdj.k tho&tarqvksa ds fy, [krjukd gSA blds lh/ks lEidZ esa vkus ls euq";
esa Ropk dSalj vkSj eksfr;kfcan dh laHkkouk c<+ tkrh gSA vkstksu esa ,d çfr'kr
dh deh ls Ropk dSalj ds ik¡p gtkj jksxh çfro"kZ u gks ldrs gSA ;g euq";
dh jksx& vojks/kd {kerk dks Hkh çHkkfor djrh gS vkSj dksf'kdkvksa dh ekSfyd
lajpuk i= nyu esa l{ke gSA

ijkcSaxuh fdj.kksa ds çHkko

1- ekuo LokLF;

¼d½ jksx çfrjks/kd {kerk esa deh

¼[k½ vk¡[kksa ij cqjk çHkko] eksfr;kfcan dh ?kVukvksa esa of̀)

¼x½ Ropk dSalj esa of̀)A

2- LFkyh; ikS/ks

¼d½ dqN Qlyksa tSls lks;kchu ds mRiknu esa deh

¼[k½ ifÙk;ksa ds {ks= rFkk ikS/ks dh Å¡pkbZ esa dehA

¼x½ tSo fofo/krk esa dehA

3- tyh; ikS/ks

¼d½ tUrq vkSj ikni Iykod ij cqjk çHkko

¼[k½ tSfod mRiknu {kerk esa deh

¼x½ tSo fofo/krk esa dehA

4- VªksiksfLQ;j dh ok;q xq.kork

¼d½ çdk'k jklk;fud Leksx esa of̀)A

5- vU; inkFkksaZ ij çHkko

IykfLVd vkSj vU; i‚yhej okys inkFkksaZ dks {kfr &

orZeku fo'oO;kih ifj–'; esa vkstksu ijr yxHkx lHkh {ks=ksa esa iryh gksrh tk
jgh gSA vkstksu ijr iryh gksus dh çFke tkudkjh lu~ 1974 esa vesfjdh
oSKkfud esfj;ks eksfyuk vkSj ,Q 'ks[kqM jksyS.M us vius 'kks/k i=ksa esa çLrqr
fd;k ysfdu bldk okLrfod Kku lu~ 1985 esa gqvkA miyC/k vk¡dM+ksa ls Kkr
gksrk gS fd lu~ 1970 ds n'kd esa vaVkdZfVdk ds Åij vkstksu ijr esa Nsn
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çdV gksus yxs Fks vkSj vc ;s Nsn ;wjksi] la;qä jkT; vesfjdk] dukMk]
tkiku ,oa vkLVªsfy;k ds Åij Hkh çdV gksus yxs gSaA

nf{k.kh /kqzo dh Åijh lrg ij vkstksu fNæ

lEiw.kZ fo'o esa vkstksu dh ek=k dk fo'oluh; v/;;u vHkh rd ugha gks ik;k
gSA ;|fi fo'o ds dqN ns'kksa ds v/;;u dks vk/kkj ekudj ;g er O;ä fd;k
tkrk gS fd iF̀oh ds Åij vkdk'k esa vkstksu dh ek=k iF̀oh dh pqEcdh;
'kfä ,oa _rq ifjorZu ds lkFk ifjofrZr gksrh jgrh gSA bl rF; dks
oSKkfud :i esa LFkkfir djus ds fy;s gesa ,d gh le; ij lHkh LFkkuksa ij O3,

CO ,oa NOx dh ek=k] pqEcdh; 'kfä dk eki ,oa _rq ifjorZu dk v/;;u
djuk vko';d gS tks vkt rd fo'oO;kih :i esa laHko ugha gks ik;k gSA
fodflr ns'kksa ;Fkk vesfjdk] baXyS.M ,oa teZuh us ç;kl fd;k gS ijUrq blds
vk/kkj ij dksbZ fo'oluh; fu"d"kZ ugha fudkyk tk ldrkA

oSKkfudksa ds varjkZ"Vªh; lewg us nf{k.kh /kqzo ij ç;ksx'kkyk;sa cukdj
vkstksu dh ek=k dk Hkki djuk çkjEHk vkSj blds vk/kkj ij oSKkfudksa us ik;k
fd nf{k.kh /kqzo ds dqN fgLlksa esa vkstksu (O3) dh ek=k cgqr gh de jgrh gSA
vius eki dks oSKkfudksa us cnyrh gqbZ Å¡pkbZ ds lkFk Hkh fd;kA vius eki dks
tc iF̀oh dh lrg ls Å¡pkbZ ds lkFk IykV fd;k rks mUgsa vkjs[k 25%9 çkIr
gqvkA

iF̀oh ry ls yxHkx 8&16 fdeh- dh Å¡pkbZ ij O3 dk fudkl vf/kd
gksrk gSA bl çdkj O3 dk mRiknu dqN Hkkxksa esa de gks tkrk gS vr% 8&16
fdeh- ds chp vkdk'k esa vkstksu e‚fyD;wy dh la[;k de gks tkrh gS ftls
fo'o ds oSKkfudksa us Þvkstksu fNæß ;k Þvkstksu gksy^^ dk uke fn;k gSA bl
fNæ dk çk:i Hkh le; ds lkFk ?kVrk ,oa c<+rk gqvk ik;k x;k ijUrq ;g
fdl çHkko ls ?kVrk ,oa c<+rk gS bldk –<+ fu'p; ugha gks ik;k gSA oSKkfudksa
us lw;Z ds fofdj.k ,oa pqEcdh; 'kfä dh 11 o"khZ; lkbfdy ds lkFk O3 ds
de vkSj vf/kd gksus dks dgk gS ijUrq ;g rF; vHkh rd fuf'pr ugha gks ldk
gSA

vkstksu dk cuuk ,d çfØ;k gS tks lw;Z dh fdj.kksa }kjk çkjEHk gksrh gSA
vkstksu dh ek=k gh ekuo dks lw;Z ds Kkfudkjd fofdj.k ls cpkrh gSA vr%
LokHkkfod gS fd vkstksu dh ek=k mi;qä jgs ftlls tu&thou ij lw;Z
fofdj.k dk dksbZ vfu"Vdkjh çHkko u iM+sA

lw;Z Lo;a ,d fo'kky fofdj.k dk LisDVªe iSnk djrk gS ftlesa gj çdkj
dh rjaxksa dk lekxe gksrk gSA okrkoj.k esa O3 ek=k ij UV-C ,oa UV-B ds
çHkko ls O2&O3 esa cnyrh jgrh gS UV-C ds dqN Hkkxksa esa O3 cuk jgrk gS
ijUrq tSls gh UV-C-200 (nm) ds Åij c<+rk gS rks Li"Vr% ns[krs gSa fd UV-
C ,oa UV-B ds çHkko esa O3 cuuk çkjEHk gks tkrk gS vkSj O3 dh vf/kdre
ek=k 250(um) ij Li"Vr% fn[kkbZ nsrh gSA vc ge Li"Vr% ns[k ldrs gSa fd
UV-C ,oa UV-B fofdj.k ds çHkko }kjk gh] dh ek=k esa deh gksdj vkstksu
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fNæ dk vorj.k gksrk gS ,oa blh ds çHkko esa vkstksu fNæ TO esa Hkh ifjorZu
gksrs jgrs gSaA ;g ,d vfuf'pr ¼vUrfje½ fu"d"kZ gS ftl ij oSKkfud vkt Hkh
dk;Zjr gSa vkSj Hkfo"; esa bl fu"d"kZ esa ifjorZu dh laHkkouk cuh gqbZ gSA

iF̀oh tc vius v{k ij ?kwerh gS rks fi?kyk gqvk eSVsfyd ?kksy Hkh
lkFk&lkFk ?kwerk gSA ,slh n'kk esa iF̀oh ds dsUæ pqEcdh; {ks= mRiUu gksrk gSA
bl {ks= esa Å/okZ/kj pqEcdh; js[kk;sa mRiUu gksrh gSaA ,slh ekU;rk gS fd gekjh
iF̀oh ds nf{k.kh /kqzo ij pqEcdh; {ks= dk çlkj leku ugha gS vkSj blds çlkj
esa vlekurk ds dkj.k iF̀oh ds nf{k.kh /kqzo ij pqEcdh; fNæ dk fuekZ.k gksrk
gSA bl fNæ dk viuk egRo gSA bl {ks= esa pqEcdh; js[kk;sa fojy gks tkrh gS]
ftlls gkfudkjd dkfLed fdj.ksa iF̀oh ry rd igq¡prh gSaA vr% bls oSKkfudksa
us ^pqEcdh; gksy^ vFkok ^pqEcdh; fNæ Hkh dgk gSA

vkstksu ijr {kj.k ds dkj.k

vkstksu ijr ds irys iM+us vkSj muesa njkj vkus ls mRiUu leL;k ekuo tfur
gSA vkstksu ijr dh bl fLFkfr ds fy, Dyksjks&¶yksjks dkcZu ,d lhek rd
mÙkjnk;h gSA lu~ 1920 ds mÙkjk/kZ esa ekuo us bl ;kSfxd dks cuk;kA blh
dk ,d #i fÝ;kWu (CFCI3) gSA lu~ 1988 esa lh- ,Q- lh- dks vkstksu {k; ds
çeq[k dkjd ds :i esa igpkuk x;kA Dyksjks&¶yksjks dkcZu ,sls
jklk;fud ;kSfxd gS ftuesa dkcZu vkSj gkbMªkstu ijek.kqvksa ds vfrfjä
Dyksjhu vkSj ¶yksjhu ds ijek.kq Hkh gksrs gSaA ;s vkS|ksfxd #i ls cgqr
egRoiw.kZ ;kSfxd gSA jsÝhtjsVjksa esa ç;qä gksus okyh ç'khrd xSl fÝ;kWu blh
lewg dk ;kSfxd gSA budk mi;ksx fofo/k :iksa esa gksrk gS tSls IykfLVd
balqysfVax] Qkse] Cyksbax ,tsaV] ,jkslksy Lçs] çksisysaV ds #i esa bysDVªkWfud
e'khujh dh lQkbZ esa lkYosaV ds :i esa gksrk gSA bu jlk;uksa ds ogha xq.k tks
mUgsa iF̀oh ij mi;ksxh cukrs gSa] okrkoj.k esa igqapus ds ckn leL;k cu tkrs
gSaA viuh rqyukRed ck"i'khyrk ds dkj.k ;s lh- ,Q- lh- okrkoj.kh;
ok;qeaMy esa 'kh?kz ços'k dj tkrs gSa ,oa lYQj MkbvkWDlkbM] ukbVªkstu
vkWDlkbM ,oa vkWDlhMs'ku vkfn i)fr;ksa ls bUgsa okrkoj.k ls vyx ugha fd;k
tk ldrkA ifj.kker% ,d ckj okrkoj.k esa ços'k djus ds ckn ;s 150 o"kZ rd
cus jgrs gSaA bl vof/k esa os fdlh çdkj okrkoj.k dh fupyh lrg ls mBdj
25 ls 40 fdyksehVj dh Å¡pkbZ okys lerki eaMy esa ços'k dj tkrs gSa
vkSj ;gha mudh vkstksu {kj.k çfØ;k çkjaHk gksrh

vkstksu ijr {kj.k dh fØ;kfof/k

Dyksjks&¶yksjks dkcZu oxZ ds jlk;u LFkk;h çof̀Ùk ds gksus ds dkj.k vklkuh ls
fo?kfVr ugha gksrs- ifj.kkeLo#i ok;qeaMy esa ,d= gks tkrs gSaA ijkcSxuh fdj.kksa
ds çHkko ls lh- ,Q- lh- v.kq dk fo?kVu gksrk gS ftlls Dyksjhu ds v.kq eqä
gksrs gSa tks vkstksu ls fØ;k dj mls v‚Dlhtu esa ifjofrZr dj nsrs gSa vkSj
Lo;a Dyksjhu eksuksvkWDlkbM esa cny tkrs gSaA



fVIi.kh
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la;qä jk"Vª la?k dh ,d varjkZ"Vªh; isuy dh fjiksVZ esa dgk x;k gS
fd ;fn bls fu;af=r ugha fd;k x;k rks ekuo tkfr dks Hk;kog ifj.kke >syus
gksxsA iF̀oh dh vksj vkrh lw;Z dh fdj.kksa esa ijkcSxuh fdj.ksa cgqr vf/kd ek=k
esa gksrh gS tks cgqr gkfudkjd gSA ;fn ;s viuh iwjh ek=k esa iF̀oh ij vk tk,a
rks blds fuEufyf[kr nq"ifj.kke gksxs %

1- /kwi cgqr rst gksxh] rkieku vlguh; gks tk,xkA

2- ouLifr;k¡] tho tarq >qyl tk,axsA

3- vk¡[ks [kjkc gks tk,axhA

4- 'kjhj ij >qfjZ;k¡ iM+ tk,axhA

5- vusd çdkj ds peZ jksx gks tk,axsA

6- Ropk dSalj rsth ls QSysxkA

7- cq<+kik 'kh?kz vk,xkA jksxksa ls yM+us dh 'kfä u"V gks tk,xhA

8- tyok;q ifjorZu ,oa fo'o dk c<+rk rkieku

9- isM+&ikS/kksa dh çdk'k la'ys"k.k fØ;k çHkkfor gksxhA

10- —f"k i.;ksa dh miyfC/k ij çfrdwy çHkko iM+sxkA Qlyksa dk mRiknu
de gks tk,xkA

11- cht ds vadqj.k vkSj fodkl dh fØ;k

12- leqæksa esa eNfy;k¡ de gks tk,¡xhA

13- rVorhZ LFkkuksa ls dgha vkSj O;ofLFkr djuk gksxkA

14- Hkh"k.k ck<+sa vkSj rwQku vk,axsA

15- ns'kksa esa vdky] ufn;k¡ lw[k tk,¡xh lw[ks ls ihfM+r] egkekjh c<+ tk,¡xhA

16- çp.M xehZ ls igkM+ksa vkSj /kzqoh; çns'kksa dh cQZ rsth ls fi?kysxhA-
'kk'or fge [kaMksa ds fi?kyus ls ufn;ksa] >hyksa vkSj lkxjksa esa tyLrj
c<+ tk,¡xk vkSj /kjrh dk ,d cM+k Hkkx tyeXu gks tk,¡xkA

17- cQZ ds cM+s&cM+s [k.Mksa ds fxjus ls HkwdEi vk,¡xsA

18- lqIr Tokykeq[kh Hkh tkx ldrs gSaA

vkstksu ijr dks cpkus gsrq fd, x, ç;kl

1- fo;uk le>kSrk lu 1985 esa ;wjksih; vkfFkZd leqnk; rFkk 21 vU; ns'kksa
us vkstksu ijr dks {kfr igq¡pkus okys jlk;uksa ds mi;ksx ij çfrca/k
yxkus lEca/kh dqN fu.kZ; fy, x,A

2- ekWfUVª;y le>kSrk 16 flrEcj lu 1987 dks 24 ns'kksa ds çfrfuf/k
vkstksu {kj.k inkFkksaZ ls lEcaf/kr le>kSrs dks vafre :i nsus ds fy,
e‚fUVª;y esa feysA blh dkj.k çR;sd o"kZ 16 flrEcj dks vkstksu cpkvks
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fnol ds :i esa euk;k tkrk gSA bl ,sfrgkfld le>kSrk dks ^^e‚fUVª;y
le>kSrk^^ dgk tkrk gSA 1 tuojh lu 1989 ls ykxw bl le>kSrs esa
vkstksu&Hk{kh vusd inkFkksaZ tSls gSyu vkSj lh- ,Q- lh- oxZ ds jlk;uksa
ds mRiknu esa dVkSrh dh ckr dgh gSA le>kSrs ij gLrk{kj djus okys
lHkh ns'k lh- ,Q- lh- ds mRiknu dks çkjaHk esa lu~ 1986 ds Lrj ij
jksdus vkSj lu~ 1998 rd bls vk/kk djus ij lger gq,A o"kZ 1992 rd
gsyu ds mRiknu dks Hkh lu~ 1986 ds Lrj ij ykus dh ckr dgh xbZA

3- ekWfUVª;y le>kSrk ¼çFke la'kks/ku½ ekWfUVª;y le>kSrs ds ckn u,
oSKkfud vuqla/kkuksa ls Kkr gqvk fd vkstksu ds {kj.k dh nj igys ls
dgha vf/kd gSA bl rF; dks /;ku esa j[kdj twu lu 1990 esa yanu esa
e‚fUVª;y le>kSrs ds fy, la'kks/ku çLrqr fd;k ftuesa vkstksu Hk{kh
inkFkksaZ ij vf/kd l[r çfrca/k çLrqr fd, x,A yanu la'kks/ku esa dkcZu
VsVªkDyksjkbM] VªkbDyksjksehFksu vkSj feFkkby DyksjksQkeZ tSls jlk;uksa ds
mRiknu vkSj mi;ksx esa dVkSrh dh ckr dgh xbZA lh- ,Q-lh-] gSyu
vkSj lh- Vh- lh- ds mi;ksx dks o"kZ 2000 rd lekIr djuk rFkk o"kZ
2005 rd feFkkby DyksjksQkeZ dk mi;ksx lekIr djus dk le>kSrk Hkh
gqvk FkkA

4- dksisugsxsu la'kks/ku dksisugsxsu la'kks/ku ij uoEcj lu 1992 esa okrkZ gqbZ
vkSj ;g tuojh] lu 1994 ls ykxw gqvkA bl la'kks/ku esa igyh ckj
fodflr vkSj fodkl'khy ns'kksa ds fy, vyx le;kof/k fu/kkZfjr dh
xbZA bl la'kks/ku ds vuqlkj ,sls fodkl'khy ns'k tgk¡ vkstksu&Hk{kh
inkFkksaZ dh [kir 0-3 fdyksxzke okf"kZd ls de gS mUgsa fodflr ns'kksa dh
vis{kk bu jlk;uksa dk mi;ksx lekIr djus ds fy, 10 o"kZ vf/kd le;
fn;k x;k gSA

ekWfUVª;y le>kSrs esa ftu vkstksu&Hk{kh inkFkksa Z dk mYys[k gS] os gSa%

1- lh- ,Q- lh- 11] 12] 113 114 115 vkSj budk feJ.k

2- gSyu& 1211] 1301

3- feFkkby DyksjksQkeZ

4- dkcZu VsVªkDyksjkbM

5- ,p- lh- ,Q- lh-] ,p- ch- ,Q- lh-

6- feFkkby czksekbVA

bl le>kSrs ds varxZr 20 vkstksu {kj.k inkFkksaZ esa ls lkr dk mRiknu
vkSj mi;ksx Hkkjr esa fd;k tkrk gSA Hkkjr esa 6 m|ksx vkstksu {kj.k inkFkksa Z dk
mi;ksx djrs gSaA y?kq vkS|ksfxd bdkb;ksa esa Qkse] ,jkslksy] ?kksyd vkSj gSyu
dk vR;f/kd ç;ksx fd;k tkrk gSA vuqeku gS fd ns'k esa mRikfnr dqy lh-
,Q- lh- oxZ ds jlk;uksa esa ls nks&frgkbZ dk ç;ksx y?kq m|ksx gh djrs gSaA
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vkstksu&Hk{kh inkFkksaZ dks u"V djuk Hkh ,d dfBu ,oa [kphZyk dk;Z gSA
lh- ,Q- lh-] gSyu] VªkbDyksjks bZFksu vkSj dkcZu VsVªkDyksjkbM dks u"V djus ls
vfHkçk; gS] mUgsa ,sls jlk;uksa esa ifjofrZr djuk gS tks vkstksu dh vis{kk—r
de gkfu igqapk,¡A ,slh rduhdksa ij vuqla/kku py jgk gS rFkk vHkh O;ogkfjd
Lrj ij cgqr de rduhd miyC/k gSA

1 ifjorZu ,oa fo'o dk c<+rk rkieku es lh- ,Q- lh- jklk;fud –f"V
ls cgqr fLFkj inkFkZ gSA bls fo[kf.Mr djuk dfBu gS] ;|fi lS)kafrd rkSj ij
ckgjh ÅtkZ vU; inkFkksaZ dh lgk;rk ls bUgsa fo[kf.Mr ;k u"V fd;k tk
ldrk gSA

;s fof/k;k¡ gSa%

ÅtkZ fo[kaMu

1- HkLehdj.k rkih; fo[k.Mu

2- IykTek fo[k.Mu

3- jklk;fud fo[k.Mu

4- çdk'k jklk;fud@jsfM;ks lfØ; fo[k.MuA

inkFkZ fo[kaMu

1- mRçsjd fo[k.Mu

2- tSfod fo[k.MuA

vkstksu dh lqj{kk esa Hkkjr dk ;ksxnku

gky gh esa i;kZoj.k ,oa ou ea=ky; us ubZ ,sjkslksy bdkb;k¡] tks vkstksu&Hk{kh
inkFkksaZ dk bLrseky djsaxh] dks çfrcaf/kr djus fu.kZ; fy;k gSA ea=ky; 'kh?kz
gh ,slk çko/kku vU; bdkb;ksa ds fy, Hkh djus tk jgk gSA ;g dne Hkkjr esa
vkstksu le>kSrs dks ykxw djus dh çfrc)rk dk ifjpk;d gSA bl le>kSrs ds
vuqlkj Hkkjr tSls fodkl'khy ns'kksa dks lh- ,Q- lh- rjg ds vkstksu {kj.k
inkFkksaZ dh [kir dks tqykbZ 1998 rd o"kZ 1996 ds Lrj ij fLFkj j[kuk gS]
fQj budk mi;ksx /khjs&/khjs de djrs gq, 2010 rd iw.kZr% lekIr djuk gSA
^dUQsMsjs'ku v‚Q baMLVªht^ us vuqeku fd;k gS fd 'khrdj.k ¼dwfyax½ vkSj
jsÝhtjs'ku m|ksxksa ls vkstksu&Hk{kh inkFkksaZ dk mi;ksx iwjh rjg cUn djus esa
65-3 djksM+ Mkyj dk [kpZ vk,xkA

Hkkjr us fo,uk le>kSrs dks ekpZ lu~ 1991 esa rFkk ekWfUVª;y le>kSrs dks
twu lu~ 1992 esa Lohdkj fd;kA ekWfUVª;y le>kSrs ds 'krksaZ ds ikyu gsrq 1991
esa ,d dk;Zny dk xBu fd;k x;kA blds varxZr xfBr rhu mi lfefr;ksa us
ekpZ 1992 esa fjiksVZ rS;kj dh] ftls ljdkj ds le{k ekpZ lu~ 1993 esa çLrqr
fd;k x;kA bl fjiksVZ ds vk/kkj ij i;kZoj.k ,oa ou ea=ky; us ,d ^vkstksu
d{k^ dh LFkkiuk fd;k gSA
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vkstksu ls lacaf/kr jk"Vªh; dk;ZØe dks vxLr lu 1993 esa vafre :i
fn;k x;kA bls rS;kj djus esa vkstksu d{k dh enn lacaf/kr m|ksx lewgksa]
fofHkUu ea=ky;ksa] dsUæh; çnw"k.k fu;a=.k cksMZ] fo'o cSad] la;qä jk"Vª fodkl
dk;ZØe rFkk VkVk ÅtkZ vuqla/kku laLFkku us fd;kA jk"Vªh; dk;ZØe esa y?kq
bdkb;ksa dk fo'ks"k /;ku j[kk x;k gS D;ksafd dqy vkstksu {kj.k inkFkksa Z esa ls 66
çfr'kr Hkkx dk ç;ksx y?kq bdkb;k¡ gh djrh gSaA

vkstksu laj{k.k ds fy, Hkkjrh; ç;kl

184 ns'kksa }kjk gLrk{kfjr ekWfUVª;y çksVksd‚y ds funsZ'kksa ds vuqlkj Hkkjr
vkstksu ijr dks cpkus esa egRoiw.kZ ;ksxnku vnk dj jgk gS%

1- ekWfUVª;y çksVksd‚y ds cgqi{kh; dks"k }kjk vuqeksfnr ifj;kstukvksa ds
ek/;e ls Hkkjr us yxHkx 9190 Vu vkstksu {kj.k ds fy, mÙkjnk;h
inkFkksaZ ¼vks- Mh- ,l-½ ds miHkksx ij jksd yxk nh gSA

2- fiNys rhu o"kksaZ ¼1999&2002½ ds nkSjku Hkkjr us 5600 eWfVªd Vu
Dyksjks&¶yksjks dkcZu ¼lh- ,Q- lh½ dk mRiknu can dj fn;kA

3- gSyksUl ds mRiknu ,oa miHkksx ij iwjh rjg ls jksd yxk nh x;h gSA

4- vkstksu ijr ds {kj.k ds fy, mÙkjnk;h bu inkFkksaZ ij jksd yxkus ds
fy, Hkkjr dks vc rd 725 djksM+ :i;s çkIr gq, gSaA

5- ,d jk"Vªh; dkcZu VsVªkDyksjkbM çfrca/k ;kstuk ¼mRiknu vkSj miHkksx
nksuksa ds fy,½ dks Loh—fr çnku dh x;h gSA bl ;kstuk dh dqy
ykxr 234 djksM+ :i;s gSA

viuh izxrh tk¡fp, (Check Your Progress)

11- xzhu gkml xSlksa dk mnkgj.k gSa &

¼v½ CH4 ¼c½ H2O

¼l½ CO2 ¼n½ mijksDr lHkh

12- ènk ifjPNsfndk dk lokZf/kd mitkm Hkkx gS&

¼v½ CFCs ¼c½ FCF

¼l½ RCR ¼n½ CRC
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4-16 viuh izxfr tk¡fp, iz’uksa ds mÙkj (Answer to
Check Your Progress)

1- ¼l½ 5- ¼v½ 9- ¼v½

2- ¼v½ 6- ¼c½ 10- ¼l½

3- ¼l½ 7- ¼n½ 11- ¼n½

4- ¼l½ 8- ¼l½ 12- ¼v½

4-17 Lkkjka’k (Summary)

Okkrkoj.k esa ènk ,d izeq[k ikfjfLFkfrd dkjd gS ftl ij lHkh tho/kkjh fuHkZj
djrs gSA ènk eas fofHkUu izdkj ds HkkSfrd jklk;fud xq.k ik;s tkrs gaSA ènk]
ok;q] ty esa euq’; ds }kjk fo’kkDr inkFkZ vf/kd ek=k eas feykus ds dkj.k
iznq’k.k ns[kk tk jgk gS ftldk fujkdj.k djuk vkus okyh ihf<+;ks ds fy,
vR;Ur vko”;d gSA

4-18 eq[; 'kCnkoyh (Key Terminology)

 e`nk ifjPNsfndk & Hkwfe dh [kM+h dkV ftles ènk ds fofHkUu Lrj
vFkok gksjhtksu fn[kykbZ iMrs gaSA

 g;qel & ènk esa mifLFkr dkcZfud inkFkZ tks ikS/kksa ,oa vU; tho/kkfj;ksa
dh èR;q ds Ik”pkr thok.kqvksa ,ao dodksa }kjk vi?kVu fd;s tkus ds
QyLo:Ik fuekZ.k gksrk gSA

 ukbVªkstu fLFkjhdj.k & feV~Vh esa mifLFkr thok.kq ok;q es mifLFkr
ukbVªkstu dk fLFkjhdj.k djds veksfu;k rFkk ukbVªkbV~l ènk esa cukrs
gSaA

 iznw"k.k & okrkoj.k esa mifLFkr HkkSfrd] jklk;fud rFkk tSfod fØ;kvksa
ds vlUrqfyr ifjorZuksa }kjk tks gkfudkjd izHkko gksrs gaS mUgsa iznw’k.k
dgrs gaSA

 iznw"kd & iznw’k.k mRiUUk djus okyk inkFkZA

 vfuEuhdkjd iznw"kd & og inkFkZ ftudk /kheh xrh ls ;k fcydqy Hkh
vi?kVu ugh gksrk gSA

 tSofuEuhdkjd iznw"kd & de ek=k es mifLFkr gksus ij budk
lw{ethoksa ds }kjk ljy inkFkksZa es ifjofrZr gks tkrs gSaA

 vEy o"kkZ & ok;qe.My es mifLFkr H2SO4 rFkk HNO3 vEy] o"kkZ ds
ty es ?kqydj IkF̀oh ij vEy o’kkZ ds :Ik esa feyrs gaSA
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 oSf’od rkieku & ok;qe.My es CO2 ,oa xzhu gkml xSlksa dh lkUnzrk
vf/kd gksus ij ok;qe.My ds rkieku esa of̀) gksus dks oSf”od rkieku
dgrs gaSA

 vkstksu fNnz & LVªsVksfLQ;j eas mifLFkr vkstksu lqj{kk dop ds :Ik eas
gSaA Dyksj&¶yksjks dkcZUl ds }kjk vkstksu ijr dh {kfr gksrh gSa ,oa ogk¡
fNnz dk fuekZ.k gksrk gSA

4-19 Lo-ewY;kadu iz’u ,oa vH;kl (Self Assessment
Questions and Exercises)

y?kq mÙkjh; iz'u (Short Answer Type Questions)

1- ènk fuekZ.k dh fof/k dk laf{kIr o.kZu dhft,A

2- fuEufyf[kr ij fVIi.kh dhft, &

(i) ènk ifjPNsfndk

(ii) ènk ty

3- vEyh; ,oa {kkjh; ènkvksa ij fVIi.kh fyf[k,A

4- ènk ds HkkSfrd xq.k fyf[k,A

5- ènh; dkjd ij fVIi.kh fyf[k,A

6- g~;wel ij fVIi.kh fyf[k,A

7- [kfut ¼vdkcZfud½ inkFkksZ a ij fVIi.kh fyf[k,A

8- ty iznw"k.k dks le>krs gq, ty iznw"k.k dks jksdus ds mik;ksa dks
le>kb,A

9- ok;q iznw"k.k ds eq[; dkj.k le>krs gq, mudk tu&thou ij izHkko ,oa
muls cpus ds lk/ku crkb,A

10- /ofu iznw"k.k fdl izdkj gksrk gS\ blds dqizHkkoksa dk o.kZu dhft,A

11- ènk iznw"k.k ds lzksr ij fVIi.kh fyf[k,A

12- /ofu iznw"k.k ds izHkkoksa dk mYys[k dhft,A

13- ty rFkk ok;q dks iznwf"kr djus okys dkjdksa dk mYys[k dhft,A

14- vktdy vkstksu ijr dks {kfr fdl izdkj igq¡p jgh gS\

15- vEy o"kkZ D;k gS\ euq"; esa blds nks izHkko fyf[k,A

16- ok;q iznw"k.k dk ikS/kksa ij izHkko fyf[k,A
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17- ok;q iznw"k.k ds izeq[k lzksr ,oa jksdFkke ds mik; fyf[k,A

18- ty iznw"k.k ds fofHkUu izdkjksa dks le>kb,A

19- Xykscy okfeZax ij fVIi.kh fyf[k,A

nh?kZ mÙkjh; iz'u (Long Answer Type Questions)

1- ènk fuekZ.k ,oa laxBu dk o.kZu dhft,A

2- ènk dk oxhZdj.k dhft, ,oa ènkvkas ds HkkSfrd ,oa jklk;fud xq.kksa dk
mYys[k dhft,A

3- ènh; dkjdksa dk la{ksi esa o.kZu dhft,A

4- iznw"k.k D;k gS\ okrkoj.kh; iznw"k.k ds D;k dkj.k gSa\ budh jksdFkke ds
mik; crkb,A

5- ok;q iznw"k.k ,oa ty iznw"k.k ds fo"k; esa tkudkjh nhft,A Hkkjr dh bl
fo"k; esa D;k fLFkfr gS\ Li"V dhft,A

6- ty rFkk ok;q iznw"k.kksa ds izHkkoksa dk o.kZu dhft,A

7- ok;q iznw"k.k ij ,d fucU/k fyf[k,A

8- **vk/kqfudhdj.k }kjk i;kZoj.kh; iznw"k.k esa of̀) gqbZA** bl dFku dh
iqf"V dhft,A

9- i;kZoj.kh; iznw"k.k ij ,d fucU/k fyf[k,A

10- **fofdj.k iznw"k.k lcls gkfudkjd iznw"k.k gS**A bl dFku dh iqf"V
mnkgj.k lfgr dhft,A

11- jsfM;ks,fDVo iznw"k.k ls gksus okyh chekfj;ksa dk o.kZu dhft,A

12- vkfr'kckth ls i;kZoj.k esa fdl izdkj dk iznw"k.k gksrk gS\

13- /ofu iznw"k.k ds lzksr D;k gS\ /ofu iznw"k.k ds dksbZ pkj izHkko crkb,A

14- fofdj.k iznw"k.k ds lzksr rFkk fofdj.k iznw"k.k ds izHkko crkb,A

15- ok;q iznw"k.k ds izHkkoksa rFkk muls cpus ds mik;ksa dks le>kb,A

16- ok;q iznw"k.k ij ,d fucU/k fyf[k,A

17- oSf'od rkiu ij ,d ys[k fyf[k,A

18- vkstksu fNnz dh foospuk dhft,A
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4-20 lgk;d ikB~; lkexzh (Suggested Readings)

1- bdksykWth & ,e-ih- vjksjk

2- dkWyst ckWVuh Volume II & ,l- lqUnjk jktu

3- n uspj ,aM izksizVhl vkSj lksbYl& 13 ,fM”ku & ,u-lh- czsMh ,oa vkj-
vkj- osby

4- ,uokjuesUVy lkbal & ,l- lh- lUrjk

5- , VsDLVcqd vkWQ IykUV bdksykWth & vkj ,l “kqDyk ,oa ih-,l- pUnsy
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bdkbZ 5 ikni&HkkSxksfyd % Hkkjr ds
ikni&HkkSxksfyd {ks= ¼izns'k½
(Phytogeography :
Phytogeographical Regions of India)

Lakjpuk (Structure)
5-0 ifjp;
5-1 mÌs';
5-2 Hkkjr ds ikni&HkkSxksfyd {ks= ¼izns'k½
5-3 e/;izns'k ds okuLifrd izdkj

5-3-1 ?kkl ds eSnku

5-4 izkÑfrd lzksr ¼lalk/ku½% oxhZdj.k] laj{k.k ,oa izcU/ku
5-4-1 izkÑfrd lalk/kuksa dk oxhZdj.k
5-4-2 izkÑfrd lalk/kuksa dk laj{k.k ,oa izcU/ku
5-4-3 eǹk vijnu
5-4-4 eǹk vijnu ds lk/ku
5-4-5 eǹk vijnu ds ifj.kke
5-4-6 Hkwfe&laj{k.k ,oa izcU/ku
5-4-7 Hkwfe laj{k.k dh fof/k;k¡

5-5 ou lalk/ku ,oa mudk laj{k.k
5-5-1 ouksa ds fouk'k ds dkj.k
5-5-2 ou laj{k.k ds mik;

5-6 ty lalk/ku izcU/ku
5-7 vknzZ&Hkwfe lalk/ku izcU/ku
5-8 viuh izxfr tk¡fp, iz”uksa ds mÙkj
5-9 Lkkjka'k

5-10 eq[; 'kCnkoyh
5-11 Lo-ewY;kadu iz'u ,oa vH;kl
5-12 lgk;d ikB~î lkexzh

5-0 ifjp; (Introduction)

og foKku ftlds vUrxZr ikniksa dh mRifÙk] forj.k rFkk i;kZoj.kh; ijLij
lEcU/kksa dk v/;;u fd;k tkrk gS mls ikni&Hkwxksy (Phytogeography) dgrs
gaSA blesa ikfjfLFkfrd foKku (Ecology) rFkk Hkwxksy dk ?kfu"B lEcU/k gksrk
gSA ikni Hkwxksy nks izdkj dk gksrk gSA

e/;izns'k {ks=Qy ds vuqlkj Hkkjr dk nwljk lcls cM+k jkT; gSA blesa
dbZ ufn;k¡ ik;h tkrh gSa ftlds QyLo:i fofHkUu izdkj dh ouLifr;k¡ ik;h
tkrh gSaA

izÑfr ds }kjk iznku fd;s x;s lalk/kuksa dks izkÑfrd lalk/ku dgk tkrk
gSA euq"; dh lHkh izdkj dh vko';drkvksa dh iwfrZ izÑfr ds }kjk gh gksrh gSA
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buds fcuk ekuo thou dh dYiuk Hkh ugha dh tk ldrh gSA vr% lalk/ku os
gksrs gSa] ftudk mi;ksx ekuo thou ds fy;s gksA dksbZ Hkh tSfod rFkk vtSfod
inkFkZ rc rd lalk/ku ugha cu ldrk gS] tc rd mldh mi;ksfxrk ekuo dh
lgk;rk ds fy;s u gksA

5-1 mÌs’; (Objectives)

bl v/;k; ds }kjk Hkkjr esa mifLFkr fofHkUu ikni HkkSxksfyd {ks=ksa dh
tkudkjh ,oa mudk forj.k Kkr fd;k tk ldrk gSA

euq";ksa dh vko';drkvksa ds c<+us ds lkFk&lkFk u;h rduhfd;ksa ,oa
vkfo"dkjksa ds }kjk lalk/kuksa dk u dsoy mi;ksx gqvk gS vfirq u;s lalk/kuksa
dk Kku Hkh gksrk gS] ftlds dkj.k euq";ksa ds }kjk izkÑfrd lalk/kuksa dk
vR;f/kd lhek es nksgu fd;k tk jgk gS] blds dkj.k vusd ikfjfLFkfrd
leL;k,¡ mRiUu gks jgh gSA vr% bl v/;k; ds }kjk ge bu lalk/kuksa dk
laj{k.k ,oa muds izcU/ku dh foLr̀r tkudkjh izkIr djsaxsA

5-2 Hkkjr ds ikni&HkkSxksfyd {ks= ¼izns’k½
(Phytogeographical Regions of India)

tyok;q esa fofo/krk ds QyLo:i Hkkjr esa ik;h tkus okyh ouLifr;ksa esa
fofHkUu izdkj dh fofo/krk,¡ ns[kus dks feyrh gSA tyok;q esa Li"V ekSleksa ds
vuqlkj ifjorZu vkrs gSa vkSj o"kkZ ouLifr;ksa dk Lo:i ,oa budh forj.k
lhek,¡ fu/kkZfjr djrh gSaA ¼fp= 5-1½

1- oxkZRed vFkok fLFkj ikni&Hkwxksy (Descriptive or Static
Phytogeography)& blds varxZr fofHkUu okuLifrd {ks=ksa (areas) ds
ouLifr tkr (flora) ,oa ouLifr;ksa dk v/;;u fd;k tkrk gSA

2- O;k[;kRed vFkok xfrd ikni Hkwxksy (Interpretive or Dynamic
phytogeography)& blds vUrxZr ikniksa ds forj.k ds dkj.kksa dk
O;k[;kRed v/;;u fd;k tkrk gSA

Hkkjr dh fofHkUu izdkj dh ouLifr;ksa ds forj.k dk v/;;u djus ds
fy, bls fuEu izdkj ukS okuLifrd {ks=ksa (Botanical Regions) esa ck¡Vk x;k
gS&
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fp= Ø- 5-1% Hkkjr ds okuLifrd {ks=

(i) if'peh fgeky; izns'k (Western-Himalayas)

(ii) iwohZ fgeky; izns'k (Eastern Himalayas)

(iii) if'peh Hkkjrh; e#LFky (West Indian Deserts)

(iv) xaxk dk eSnku (Gangetic plains)

(v) vle (Assam)

(vi) e/; Hkkjr {ks= (Central Indian Regions)

(vii) ekykckj (Malabar)

(viii) nf{k.kh MsDdu (Southern Deccan)

(ix) v.Meku fudksckj izns'k (Andaman Nicobar Region)

(i) if'peh fgeky; izns'k (Western Himalayas)& bl {ks= dk foLrkj
dqekÅ¡ (Kumaon) ls d'ehj ds mÙkj&if'peh {ks=ksa rd gSA okf"kZd o"kkZ
100 lseh ls 200 lseh rd gksrh gSA tyok;q dh fofo/krk ds dkj.k ;gk¡
dh ouLifr;ksa esa vusd vyx&vyx {ks= feyrs gSaA Å¡pkbZ ds c<+us
ls ,d {ks= 'kh?kzrk ls nwljs {ks= essa ifjofrZr gks tkrk gSA if'peh
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fgeky; (Western Himalayas) esa rhu tyok;qoh; dfVcU/k ik, tkrs
gSaA vkSj izR;sd dfVcU/k dh ouLifr fof'k"V izdkj dh gksrh gSA ftldk
o.kZu fuEu izdkj gS &

1- v/kksioZrh; vFkok fuEu {ks=% m".k dfVcU/kh; ,oa miks".k
dfVcU/kh; (Sub-montane or lower region&Tropical or
Sub&Tropical)& ;g {ks= fgeky; ds pj.k (Foot of
Himalayas) ;k fupys Hkkx ls ysdj 5]000 QhV dh Å¡pkbZ rd
QSyk gqvk gSA bl {ks= dh tyok;q m".k dfVcU/kh;
(tropical) ,oa miks".k dfVcU/kh; (Sub-tropical) gSA tgk¡ twu ls
flrEcj rd okf"kZd o"kkZ 80 ls 90% rd gksrh gSA bl dfVcU/k
ds fuEu m".k dfVcU/kh; i.kZikrh ou (deciduous forest) dk
fuekZ.k djrk gSA o{̀k lh/ks rFkk vf/kd Åa¡pkbZ okys gksrs gSa] buds
rus /kwlj (grey) jax ds gksrs gSaA bu o{̀kksa ds l?ku (dense) vkSj
xgjs gjs jax ds i.kZ lewg ls ou forku (canopy) ?kuk fn[kkbZ
nsrk gSA bl ou es[kyk ds chp&chp esa lokuk (Savannah) Hkh
ik, tkrs gSaA bl lokuk essa <kd (Butea frondosa) rFkk lsey
(Bombax malabricum) ds o{̀k eq[; :i ls ik, tkrs gSaA
if'peh {ks= esa lky (Sal) ds o{̀k fcYdqy Hkh ugha ik, tkrs gSa
fdUrq vU; o{̀k] tSls&vke (Mangifera indica), dpukj
(Bauhinia variegata), veyrk'k (Cassia fistula) rFkk uhe
(Azadirachta indica) cgqr vf/kd ek=k esa ik, tkrs gSaA fuEu
izdkj ds ou bl es[kyk ds vU; LFkkuksa ij ik, tkrs gSa&

(a) unrVh; ,oa nynyh ou (River Forests)& bl izdkj ds
ou esa vf/kdrj dRFkk rFkk [kSj (Acacia catechu) rFkk lhle
(Dalbergia sissoo) ds o{̀k ik, tkrs gSaA

(b) vuwi ou (Swamp Forests)& bl izdkj ds ouksa esa tkequ
(Eugenia Jambolina), fljl (Albizzia procera), xwyj
(Ficus glomerata), iq=Uthok jksDlc?kkZbZ (Putranjiva
roxburghii) rFkk csar (Calamus tenuis) ds o{̀k feyrs gSaA

(c) 'kq"d d¡Vhsys ou (Dry Thorn Forests)& bl {ks= essa
d¡Vhyh >kfM+;k¡ vf/kd la[;k esa ik;h tkrh gSaA blesa cSj
(Zizyphus jujuba) rFkk bldh vU; tkfr;k¡ ik;h tkrh gSaA
bl ou ds Åijh Hkkx esa fefJr i.kZikrh (mixed deciduous)
ou ik, tkrs gSa] ftlessa vk¡oyk (Phyllanthus
embilica), >hxy (Odina wodior), veyrk'k (Cassia
fistula), ,oa lw[kh ?kkl Hkh ik;h tkrh gSA

bu oukas esa tuojh ls ekpZ rd ir>M+ gks tkrh gS] ftlls ou
LFky vekor̀ fn[kk;h nsus yxrk gSA o{̀kksa ij dqN ijthoh
tkfr;k¡&tSls&foLde (Viscum) rFkk yksjsUFkl (Loranthus)
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dh tkfr;k¡ mxus yxrh gSaA blds vfrfjDr vf/kikni
(epiphytes) Hkh mxus yxrh gSA

2- 'khrks".k dfVcU/kh; ,oa ioZrh; {ks= (Temperate and
Montane Zone)& ;g dfVcU/kh; 5]000 QqV ls ysdj 11]000
QqV dh Å¡pkbZ rd QSyk gqvk gSA iwoZorhZ {ks=ksa dh vis{kk blesa
o"kkZ de gksrh gS rFkk vkSlr rkieku de gksrk gSA 'khr _rq dh
o"kkZ izk;% fgeikr ds :i esa gksrh gSA ouLifr vis{kkÑr vf/kd
gksrh gSA 'kadq o{̀kh rFkk i.kZikrh o{̀kksa ls Hkjiwj ou feyrs gSaA

mi&ioZrh; {ks= ds fuEu Hkkx ds Pinus longifolia rFkk Pinus
roxburghii igys 'kadq o{̀k (Cone trees) dgykrs gSaA tks yxHkx
6]000 QhV dh Å¡pkbZ ij ik, tkrs gSa vkSj ;g /khjs&/khjs QSyus
yxrk gSA bl {ks= dk ;g foy{k.k 'kadq/kkjh o{̀k gksrk gSA blds
vfrfjDr vU; 'kadq/kkjh o{̀k nsonkj (Cedrus deodara) Hkh blh
Å¡pkbZ ij ik;k tkrk gSA 7]500 ls 9]500 QhV dh Å¡pkbZ ij
nsonkj es[kyk ds Åij ikbfl;k eksfjaMk (Piceas morinda) dh
es[kyk (belt) fn[kk;h nsrk gSA ,cht fiaMªks (Abies pindrow) rFkk
VsDlk csDdkVk (Taxas baccata) ds o{̀k 8]000 QhV dh Å¡pkbZ
ij feyrs gSaA dsoy mÙkjh <kyksa ij 8]000 ls 9]000 QqV dh
Å¡pkbZ rd lkbizl (Cyprus) rFkk D;wizsll Vks#ykslk
(Cupressus torulosa) ds o{̀k ik, tkrs gSaA bl izdkj 'kadqo{̀kh
(Coniferous) ouksa dh ik¡p J̀a[kyk,¡ ik;h tkrh gSaA Åij dh rhu
'kadqo{̀kh es[kykvksa esa vksd (Oak) ds iÙkh okys o{̀k feyrs gSaA
lcls fupyh es[kyk esa nsonkj ds lkFk D;wjdl budkuk
(Quercus incana) rFkk e/; es[kyk esa D;wjdl fMykVkVk
(Quercus dilatata), ikbfl;k eksfjaMk (Picea morinda) ds lkFk
rFkk lcls Åijh es[kyk esa ,cht fiaMªks (Abies Pindro) ds lkFk
D;wjdl lsehdkjihQksyh (Quercus semicarpifoli)a ds o{̀k ik,
tkrs gSaA 'khrkss".k {ks= esa] o{̀kksa ds lkFk >kM+hnkj ikS/ks ik, tkrs gSaA

3- ,Yikbu izns'k (Alpine Zone)& bl izns'k dh 11]000 ls
12]000 QqV dh Å¡pkbZ o{̀k lhek ls ysdj cQZ {ks= rd ekuk
tkrk gSA bl Å¡pkbZ ds i'pkr~ o{̀kjfgr (Treeless) ouLifr ds
nks {ks= gksrs gSa& ¼1½ de Å¡pkbZ ij mi&vYikbu (Sub-
alpine)& ;g >kM+h;qDr LFky gksrk gSA ¼2½ vf/kd Å¡pkbZ ij
vYikbZu ?kkl ds eSnku (Alpine meadows)A mi&vYikbZu {ks=
ds mPp ioZrh; ikS/ks esa flYoj QuZ (Silver fern) csV~;wyk ;wfVfyl
(Betula utilis), twuhij (Juniper) rFkk jksMksMs.MªkWu
(Rhododendron) dh >kfM+;k¡ ik;h tkrh gSaA ;g ikS/ks dkf"By
(Woody), ckSus rFkk >kM+huqek gksrs gSa tks ogk¡ dh ouLifr
dgykrh gSA Åijh vYikbu (upper alpine) {ks= dh Å¡pkbZ
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15]000 QhV rd gksrh gSA ,sls LFkkuksa ij 'kkdh; (herbaceous)
ouLifr mxrh gS] tSls&?kkl rFkk jax&fcjaxs Qwyksa okyh cwfV;k¡
vkfnA ;g ikS/ks NksVs rFkk ckSus (dwarf) gksrs gSa] tSls& vjhusjh;k
ljQkbZyhQksyh;k (Arenaria serphyllifolia), ,slVªsXyl
jslhekslLl] (Astragalus racemosus, Crana) rFkk ,sUMªkslsl
(Androsace) vkfn tks fgeky; ds rks"kd (cushion) dgykrs gSaA

(ii) iwohZ fgeky; izns'k (Eastern Himalaya Zone)& iwohZ fgeky;
flfDde (Sikkim) ls ysdj vle ,oa v:.kkpy izns'k rd QSyk gqvk
gSA bl {ks= ds mÙkj (North) esa frCcr rFkk nf{k.k (South) eas caxky gSA
bl {ks= essa cgqr vknZzrk (Humidity) ,oa vf/kd rkieku ik;k tkrk gSA
bl {ks= dks Hkh rhu tyok;qoh; (climatic) ,oa ouLifr izns'kksa esa ck¡Vk
x;k gS &

¼v½ m".k mi&ioZrh; izns'k ¼c½ 'khrks".k izns'k rFkk

¼l½ vYikbZu izns'kA

¼v½ m".k mi&ioZrh; izns'k (Tropical Sub-Montane
Zone)& ;g izns'k eSnkuh {ks=ksa ls ysdj 5]000 QhV dh Å¡pkbZ
rd QSyk gqvk gSA bl {ks= esa vR;f/kd o"kkZ gksrh gSA bl {ks= dh
izeq[k ouLifr;k¡ fuEu izdkj gSa&

(i) lky ou (Sal Forest)& blds vUrxZr lky] lokuk ds {ks=
lfEefyr gSaA ?kkl dh izeq[k tkfr lsØe usjaxk (Saccharum
narenga) ;gk¡ ik;h tkrh gSA

(ii) un rVh; (Riverian)& bl {ks= esa lhle (Dalbergia
sissoo) rFkk dRFkk (Acacia catechu) ds o{̀k ik, tkrs gSaA

(iii) fefJr i.kZikrh ou (Mixed Decideuous Forest)& blesa
fofHkUu izdkj ds o{̀kksa dh tkfr;k¡ ik;h tkrh gS]
tSls&Vsjfeusfy;k (Terminalia), ystjLVªksfe;k ikjoh¶yksjk
(Lagerstroemia parviflora, Sterculia villosa), cksEcsDl
ekycsjhde (Bombax malabaricum, Anthocephalus
cadamba) rFkk Schima wallichii vkfnA

(iv) vknzZ lokuk ou (Moist Savannah Forest)& ;gk¡ ij
Å¡ph&Å¡ph lokuk ?kkl dh tkfr;k¡ ik;h tkrh gSa rFkk
dgha&dgha Albizia procera, Bischofia, javanica ds o{̀k Hkh
feyrs gSSaA Saccharum procerum uked ?kkl cgqr vf/kd
ek=k esa mxrh gSA

(v) lnkgfjr ou (Evergreen Forest)& bleas ik;s tkus okys
Dillenia indica, Michelia champaca, Eugenia,
Echinocarpus lnkgfjr o{̀k ik, tkrs gSaA ;g ou cgqr
l?ku gks tkrs gSaA vr% bUgsa ikj djuk nqyZHk gks tkrk gSA
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¼c½ 'khrks".k ;k ioZrh; izns'k (Temperate or Montane
Zone)& ;g izns'k 5]000 ls 12]000 QqV dh Å¡pkbZ rd QSyk
gqvk gS vkSj bldh tyok;q esa cgqr vf/kd vknZzrk ik;h tkrh gSA
bl {ks= ds ouksa dks vxz nks es[kykvksa (belts) esa ck¡Vk x;k gS&

(a) fupyh es[kyk (Lower belt)& bldh Å¡pkbZ 5]000 ls
9]000 QhV rd gksrh gS ftlesa i.kZikrh (deciduous) ou ik,
tkrs gSaA blesa lkekU;r;k Quercus lamellosas, Q. lineata
rFkk Q.pachyphylla, Cedrela bucklandia, Echinocarpus,
Birch, Eugenia rFkk Laurels ds o{̀k ik, tkrs gSaA

(b) Åijh es[kyk (Upper belt)& bldh Å¡pkbZ 9]000 ls
12]000 QhV rd gksrh gS] ftlesa 'kadq okys o{̀k ik, tkrs gSa]
tSls& Abies babaina, Picea morinda, Larix griffithii
Tsuga brunoniana rFkk vkfnA blds vfrfjDr Junipers,
Rhododendron rFkk Willows dh Hkh tkfr;k¡ mifLFkr gksrh
gSaA

¼l½ vYikbu {ks= (Alpine Zone)& ;g fofHkUu {ks=ksa esa ckVk¡ x;k
gSa& fupys {ks= esa mi&vYikbuh ou (Sub-alpine forests) feyrs
gSa] ftUkesa ,schl MsUlk (Abies densa), csVwyk ;wfVfyl (Betula
Utilis), twfuisjl (Juniperus), ikWfyxksue (Polygonum) vkfn
ik;s tkrs gSA mi&vYikbuh {ks= ds Åij vYikbu LØc
ouLifr;k¡ gksrh gSA ftuesa lSfyDl (salix), jksMksMsUMªk¡u
(Rhododendron) ikbZ tkrh gSA vYikbu LØc ds Åij
vYikbuh ?kklh; {ks= ik;k tkrk gS ftlesa tsjkfu;e
(Geranium), izkbewyk (Primula), ,sLVªkxSye (Astragalus) vkfn
mifLFkr jgrs gaSA

?kklh; {ks= ds Åij iFkjhys vk/kkj ij Hkh dqN ikS/ks ik;s tkrs gSA
bl {ks= dks vYikbuh iFkjhyh e:LFky (Alpine stony desert) ds
uke ls tkuk tkrk gSA

(iii) if'peh Hkkjrh; e#LFky (West Indian Deserts)- bl {ks= ds
vUrxZr jktLFkku] dPN (Kutch), fnYyh rFkk xqtjkr dk dqN fgLlk
lfEefyr fd;k x;k gSA xzh"e _rq esa ;gk¡ dh tyok;q cgqr xeZ rFkk
'kjn _rq esa B.Mh gks tkrh gSA o"kkZ 70 ls-eh- ls Hkh de gksrh gSA ;gk¡
ij vf/kdrj e#n~fHkn ikS/ks (Xerophytic plants), tSls& Acacia
nilotica, Prosopis spicigera, Salvadora oleoides, S. persica,
Tecomella, Capparis aphylla, Tamarix dioica rFkk Zizyphus
nummularia ds o{̀k ik, tkrs gSaA Calotropis sp., Panicum antidotale,
Eleusine sp. rFkk Tribulus terrestris vkfn e#LFkyh; Hkwfe ij mxrs
gq, ik, tkrs gSaA dqN ikS/ks] tSls& eatw (Saccharum munja), Panicum
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antidotale, Cenchrus ciliaris, Tamarix articulata rFkk Acacia
leucophloea vkfn ds ikS/ks mxk, tkrs gSaA

(iv) xaxk dk eSnku (Gangetic Plain)& blds varxZr mÙkjizns'k] fcgkj
rFkk caxky tSls moZj (fertile) {ks= lfEefyr fd, x, gSaA ty ok;oh;
dkjd tSls rkieku rFkk o"kkZ (rainfall) nksuksa gh vyx izdkj dh
ouLifr mRiUu djrs gSaA mÙkjh m-iz- esa o"kkZ 70 ls-eh- ls de gksrh gS]
fdUrq caxky esa o"kkZ 150 ls-eh- rd gksrh gSA bl {ks= esa ouLifr ue
m".k dfVcU/kh; rFkk 'kq"d i.kZikrh ouksa ds leku gksrh gSA fgeky; ds
pj.k (foot) ds lehi mÙkjh if'peh mÙkjizns'k esa izk;% lhle
(Dalbergia sissoo) rFkk ccwy (Acacia nilotica) ds o{̀k ik, tkrs
gSaA ;equk ds nf{k.k esa fLFkr unh rFkk vU; tkfr;ksa ds fojy d¡Vhys ou
(Open thorn forest) feyrs gSaA mÙkjh {ks= esa lky (Shorea robusta) ds
ou ik, tkrs gSaA tks fo'kky v/kks fgeky;h mÙkj izns'k ls caxky rd
QSys lky {ks= ls tk feyrs gSaA bl {ks= ds vU; o{̀kksa esa fpjkSath] rsUnw]
egqvk] ihiy (Ficus religiosa), cjxn (F. bengalensis), vke] uhe
(Azadirachta indica) vkfn izeq[k gSaA blds lkFk&lkFk csj (Zizyhpus),
dsf'k;k (Cassia), rFkk [kjirokjksa vkfn dh >kfM+;k¡ Hkh feyrh gSaA iwohZ
fljs ij lqUnj ou ds esaxzwo (Mangrove) rFkk Tokjh; (tidal) ou tks
xaxk ds MsYVk ds lehi Tokjh; {ks= esa ik, tkrs gSaA buesa jkbtksQksjk
eqdjksukVk (Rhizophora mucronata), jk- dUtwxsVk (R.
conjugata), ,dsUFkl byhlhQksfy;l (Acanthus ilcifolius), d.Msfy;k
jghMh (Kandelia rheedii), cqxqjk ftEuksjkbtk (Bruguiera
gymnorrhiza), lsjhvksIl (Ceriops) rFkk ,folhfu;k (Avicennia) ds
o{̀k ik, tkrs gSaA

(v) vle (Assam)& bl {ks= esa cgqr vf/kd o"kkZ vFkkZr~ 200 ls-eh- ls Hkh
vf/kd gksrh gSA psjkiw¡th esa 1]000 ls-eh- rd o"kkZ gksrh gSA czãiq= rFkk
lqekZ (Surma) dh ?kkVh esa eslwvk Qsfj;k (Masua ferrea), vkVksZdkiZl]
fephfy;k] pEikdk] ystjLVªksfe;k] ,YlVksfu;k Ldksysfjl (Alstonia
scholaris), xkjlhuk (Garcina), dksjsfy;k (Corallia),
LVjdqysfj;k ,ySVk (Stercularia alata), flfMªyk Vwuk] eksjl ySohxsVk
(Morus laevigata)] Qkbdl bykfLVdk (Ficus elastica) rFkk vU; dbZ
tkfr;k¡ lkekU; :i ls feyrh gSA ck¡l dh izpfyr tkfr
(Dendrocalamus hamiltonii), csar (Caryota) dh vusd tkfr;k¡
lkekU; :i ls feyrh gS rFkk lnkcgkj >kfM+;k¡ izpqj ek=k esa ik, tkrs
gSA ufn;ksa ds rV ij ,Ychft;k izkslsjk (Albizzia procera), ckEcsDl
ekykckfjde (Bombax malabaricum) izk;% feyrs gSaA xkjks (Garo) ds
ioZrh; {ks=ksa esa lky (Shorea robusta) ds ou ik;s tkrs gSaA blds
vfrfjDr fofHkUu izdkj dh ?kklsa] tSls & Imperata sp., Saccharum
arundinaceum, Themeda sp. ,oa Phragmites sp. Hkh ik;h tkrh gSA
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dqN dhVHk{kh ikS/ks tSls & fuisfUFkl (Nepenthes) Hkh feyrs gSaA mÙkjh
'khr {ks=ksa esa Alnus nepalensis, Rhododendron arboreum, Betula sp.
vkfn Hkh feyrs gSaA ioZrh; Hkkxksa esa Pinus khasiyana rFkk P. insularis
mifLFkr gksrs gSaA

(vi) e/; Hkkjr {ks= (Central Indian Regions)& bl {ks= ds mÙkj esa xaxk
rFkk nf{k.k esa xksnkojh unh gSA blesa e/;izns'k (M.P.), vksMh”kk (Odisha)
rFkk xqtjkr (Gujrat) ds nf{k.kh Hkkx lfEefyr gSaA izfro"kZ o"kkZ ds
vuqlkj bl {ks= dks rhu ouLifr izns'kksa esa ck¡Vk x;k gS &

1- lky ou (Sal Forest)& bl izdkj ds ou e/;izns'k rFkk vksfM'kk
ds iwohZ Hkkx esa ik, tkrs gSaA

2- fefJr i.kZikrh ou (Mixed Deciduous Forest)& e/;izns'k dk
Hkkx bu ouksa ls vkPNkfnr gSA bl ou ds izeq[k o{̀k lkxkSu
(Tectona grandis), Mk;ksLihjksl esysukstk;yksu (Diospyros
melanoxylon), <kd (Butea monosperma), VfeZusfy;k
VksesUVkslk (Terminalia tomentosa) rFkk MsycftZ;k ysVksQksfy;k
(Dalbergia latifolia) gSA

3- d¡Vhys ou (Thorny Forest)& ;g e/; Hkkjr {ks= ds vis{kkÑr
'kq"d Hkkx esa QSyk gqvk gS ftlesa d¡Vhyh ouLifr ds ikS/ks]
tSls&dsjhlk Likbusjl (Carissa spinarum), csj (Zizyphus
rotundifolia), vdsf'k;k Y;wdks¶yksb;k (Acacia leucophloea),
v- dsVspw (A.catechu) rFkk C;wfV;k Ýks.Mkslk (Butea frondosa)
ik, tkrs gSaA

(vii) ekykckj (Malabar)& ;g izns'k Hkkjr ds if'peh rVh; Hkkx ls
xqtjkr rd QSyk gqvk gS vkSj ;gk¡ ij o"kkZ cgqr vf/kd gksrh gSA bldh
ouLifr ds vuqlkj fuEu izdkj ds ou feyrs gSaa&

1- m".k dfVcU/kh; ue lnkcgkj ou (Tropical moist evergreen
forest)

2- fefJr i.kZikrh ou (Mixed deciduous forest)

3- miks".k ;k 'khrks".k lnkcgkj ou (Sub-tropical or Temperate
evergeen forest)

4- esaxwzo ou (Mangrove forest)

buesa ls m".k dfVcU/kh; lnkcgkj ou izeq[k gSa ftuesa cgqr vf/kd
ouLifr mxrh gqbZ ik;h tkrh gS] ftuessa fofHkUu izdkj ds o{̀k izeq[k
gSaA ;g o{̀k cgqr yEcs gksrs gSa] tSls& fMIVsjksdkjil bf.Mdl
(Dipterocarpus indicus), LVjdqfy;k vykVk (Sterculia alata),
flMªsyk Vwuk (Cedrela toona), lkxkSu (Tectona grandis) rFkk
MycftZ;k ysVhQksfy;k (Dalbergia latifolia) bu o{̀kksa ds vfrfjDr ck¡l
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dh tkfr;k¡ tSls& Dendrocalamus strictus rFkk Bambusa
arundinacea Hkh mifLFkr gksrh gSaA

(viii) MsDdu (The Deccan)& ;g {ks= xksnkojh unh ds nf{k.k esa] if'peh
rV ds vknzZ (moist) Hkkx dks NksM+dj lkjs nf{k.kh izk;}hi (Peninsula)
esa QSyk gqvk 'kq"d (drier) Hkkx gSA ;gk¡ ij o"kkZ yxHkx 10 lseh- gksrh
gSA blds vUrxZr vkU/kzizns'k] rfeyukMq rFkk dukZVd lfEefyr fd, x,
gSaA bl {ks= dks nks Hkkxksa esa ck¡Vk x;k gS &

1- nf{k.kh iBkj (Deccan Plateau)& bldh vkSlr Å¡pkbZ 2]000
ls 2]500 QhV rd gSA bl ioZrh; {ks= esa 'kq"d ou ik, tkrs gSa]
ftuesa fofHkUu izdkj ds o{̀k] tSls& lkxkSu (Tectona grandis),
cksLosfy;k fljkZVk (Boswellia serrata), gMZfofd;k fiUusVk
(Hardwickia pinnata) rFkk Vsjksdkjil lsUVsye (Petrocarpus
santalum) vkfn ik, tkrs gSaA

2- dksjkse.My rV (The Coromandal Coast)& ;gk¡ dh ouLifr
'kq"d lnkcgkj ouksa dh gS ftuesa izeq[k :i ls pUnu (Santalum
album), flMªsyk Vwuk (Cedrela toona) ds ou ik, tkrs gSaA blds
vfrfjDr djhy (Capparis), vk¡oyk (Phyllanthus)
rFkk ;wQksfcZ;k (Euphorbia) dh Hkh vusd tkfr;k¡ (species) ik;h
tkrh gSaA

(ix) v.Meku fudksckj izns'k (Andaman Nicobar Region)- bl {ks= esa
v.Meku rFkk fudksckj ds }hi lfEefyr fd, tkrs gSaA blesa ik;h tkus
okyh ouLifr E;kaekj rFkk eysf'k;k ls feyrh tqyrh gSA leqnzh rV ij
esaxwzo (Mangrove) ds ou vkSj blls nwj igkM+h {ks=ksa esa lnkcgkj cgqr
vf/kd Å¡pkbZ okys o{̀k feyrs gSaA bu }hiksa ds Hkhrjh Hkkxksa esa NksVs&NksVs
'kq"d LFkku Hkh ik, tkrs gSaA bl }hi (Island) dh izeq[k ouLifr
jkbtksQksjk (Rhizophora), feeqlksIl (Mimusops), dSyksQkbye
(Callophyllum), fMIVsjksdkjil (Dipterocarpus), ystjLVªksfe;k
(Lagerstroemia) rFkk VfeZusfy;k (Terminalia) dh tkfr;k¡ gSaA dqN
LFkkuksa ds ouksa dks lkQ djds /kku rFkk xUuk dh [ksrh Hkh dh tkus yxh
gSA

viuh izxrh tk¡fp, (Check Your Progress)

1- Hkkjr dks fdrus okuLifrd {ks=ksa esa ck¡Vk x;k gSa\

¼v½ 6 ¼c½ 5

¼l½ 9 ¼n½ 8
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2- dksfuQlZ dgk¡ ik;s tkrs gSa\

¼v½ iwohZ ?kkV esa ¼c½ if”peh ?kkV esa

¼l½ jktLFkku esa ¼n½ iwohZ ,oa if”peh ?kkV esa

3- m’.k dfVcU/kh; ue lnkcgkj ou Hkkjr ds fdl {ks= esa ik, tkrs
gSa\

¼v½ ekykckj ¼c½ MsDdu

¼l½ v.Meku ¼n½ if”peh fgeky;a

4- xkaxs; eSnkuh {ks= es fdl izdkj dh ènk ik;h tkrh gS\

¼v½ dkWaY;qfD;y ¼c½ ,vksfy;u+

¼l½ ,yqfo;y ¼n½ lsMhesUVSjh

5- Hkkjr es o’kkZ ou dgk¡ ik;s tkrs gSa\

¼v½ iwohZ ?kkVh esa ¼c½ e/; izns”k esa

¼l½ mÙkj&iwoZ fgeky; ¼n½ mÙkj&if”pe fgeky;

5-3 e/;izns'k ds okuLifrd izdkj
(Vegetation types of Madhya Pradesh)

izR;sd {ks= esa ik;h tkus okyh ikni tkfr;k¡ ml {ks= dh ouLifr dgykrh gSaA
dsUnzh; Hkkjr ds chpksa&chp fLFkr e/; izns'k (M.P.) ,d okuLifrd izns'k
(Floristic region) dgykrk gS tks ,d fuf'pr okuLifrd bdkbZ iznf'kZr
djrk gSA e/; izns'k esa vusd izeq[k o{̀k] tSls& pEik (Madhuca), lky
(Shorea robusta), dpukj (Bauhinia), QkbysUFkl (Phyllanthus), vke
(Mangifera indica), VfeZusfy;k VksesUVkslk (Terminalia tomentosa) vkfn ik,
tkrs gSaA blds vfrfjDr vusd >kM+hnkj ikS/ks] ?kkl vkfn Hkh ik;s tkrs gSA

5-3-1 ?kkl ds eSnku (Grassland Vegetation)

(I) ?kkl ds eSnku& esa eq[; :i ls NksVh&NksVh ?kklsa rFkk muds le:i ikS/ks
ik;s tkrs gSaA bu ikS/kksa dh tkfr;k¡ ,do"khZ vFkok cgqo"khZ gksrh gSA ?kklksa esa o/khZ
iztuu ik;k tkrk gSA ?kkl ds eSnku vusd LFkkuksa ij ns[kus dks feyrk gSA

e/; izns'k dh ?kkl LFky ouLifr dks MkW- ,l- Mh- ,u- frokjh
(Dr. S.D.N. Tiwari) ds vuqlkj fuEufyf[kr 8 izdkjksa esa ck¡Vk tk ldrk gS&

¼1½ ,.Mªksiksxksu iqehyl& gsysf.M;k ysVhczkslk izdkj
(Andropogon umilus-Heylendia latebrosa type)& e/; izns'k
(M.P.) ds igkM+h LFkkuksa esa tgk¡ dh feV~Vh gYds yky (Light
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red) jax dh eghu (fine), 'krd.kh (gritty), rFkk cyqbZ (sandy)
gksrh gS] ogk¡ ij pjkxkgksa (pastures) dk fuekZ.k djds ?kkl LFky
cuk;s x;s gSaA bu pkjkxkgksa esa fofHkUu izdkj dh ?kklksa dh vusd
tkfr;k¡ yxkbZ tkrh gS] tSls & ,fjfLVMk ,MlsfUl;ksful
(Aristida adscensionis), dsf'k;k rksjk (Cassia tora), bjsxzksfLVl
(Eragrostis sp.), ,ykbfldkjil (Alysicarpus sp.) dh
tkfr;k¡ ,oa fgVjksiksxksu dksUVksVZl (Heteropogon contortus),
Liksjkscksyl MkbUMj (Sporobolus diander) vkfnA

¼2½ ,.Mªksiksxksu iqehyl& bf.MxksQsjk izdkj (Andropogon
pumilus-Indigofera type)& e/;izns'k (M.P.) ds eSnkuh ,oa
iBkjh Hkkxksa esa Hkwjs yky jax dh LFkk;h (Sedentary), jsrhyh
feV~Vh (Sandy soil) ikbZ tkrh gSaA tgk¡ ij ?kkl LFky cuk;s x;s
gSaA ftueasa fofHkUu izdkj dh ?kklksa dh tkfr;k¡ mxkbZ tkrh gS%
tSls& ,.Mªksiksxksu iqehyl (Andropogon pumilus), bf.MxksQsjk
dkWMhZQksfy;k (Indigofera cordifolia), bf.MxksQsjk fyuhQksfy;k
(Indigofera linifolia), vxksZfLVl foLdkslk (Ergostis viscosa),
vxksZfLVl Vsusyk (Erogostis tenella) rFkk esysukslsfUØl
jks;fy;kuk (Melanocenchris royleana) vkfnA bu ?kklksa dh
tkfr;ksa ds vfrfjDr vU; ?kklksa dh tkfr;k¡% tSls& iksyhxsyk
pkbusfUll (Polygala chinensis), dUoksYoqyl Iywjhdksfy;l
(Convolvulus pleuricaulis), boksYoqyl ,YlhuksfMl (Evolvulus
alsinoides), VªkbdksMsLek bf.Mdk (Trichodesma indica) rFkk
fQfEczfLVfyl MkbfQyk (Fimbristylis diphylla) vkfnA

¼3½ xksbDlysØkbek tksch& gsysf.M;k ysVhczkslk izdkj (Goix
lachryma jobi - Heylandia latebrosa type)& e/; izns'k esa ikbZ
tkus okyh ugjksa (Canals) rFkk ufn;ksa (rivers) ds fdukjksa dh
feV~Vh (Soil) cgqr ue rFkk xgjs dkys jax dh Dys gksrh gS
ftlesa dkcksZusV~l (CO3), ukbVªsV~l (NO3), izpqj ek=k esa ik;s tkrs
gSa rFkk dkcZfud inkFkksZa (Organic matter) dh vf/kdrk gksrh
gSA ,sls LFkkuksa esa ?kkl LFkyksa dh LFkkiuk dh xbZ gS] ftuesa
fofHkUu izdkj dh ?kklksa dh vusd tkfr;k¡ ikbZ tkrh gSa]
tSls& ,ykblhdkjil (Alysicarpus sp.), ,Vkbyksfl;k IysVhdkikZ
(Atylosia platycarpa), ,iywMk vfjLVsVk (Apluda aristata sp.)
xksbDlysØkbek tksch (Goixlachryma jobi), fgysf.M;k ysVhczkslk
(Heylandia latebrosa), lsdsje Liks.Vsfu;e (Saccharum
spontaneum), bdkbuksDyksvk dksyksue (Echinochloa colonum)
vkfnA
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¼4½ cksfFkz;ksDyksvk ijVqlk& gsysf.M;k ysVhczkslk izdkj
(Bothriochloa pertusa-Heylandia latebrosa type)& e/;izns'k
ds igkM+h (hilly) LFkkuksa ds <kyw LFkyksa dh feV~Vh Hkwjh pkd ;qDr
(chalky) rFkk xzsoy ykse (gravel loam) izdkj dh gksrh gSA ,sls
LFkkuksa ij ?kkl LFkyksa (grassland) dh LFkkiuk dh xbZ gS tgk¡
ij fo'ks"k izdkj dh ?kklksa dh vusd tkfr;k¡ (species) ikbZ tkrh
gSa] tSls&bf.MxksQsjk (Indigofera sp.), ,.Mªksiksxksu iqfeyl
(Andropogon pumilus), MkbdsfUFk;e (Dichanthium sp.)
esuhlqfjl xzSuqysfjl (Manisuris granularis), rFkk fjUdksf'k;k
feuhek (Rhynchosia minima) vkfnA

¼5½ fFkesMk dkWMsVk& ,fylhdkiZl izdkj (Themeda caudata-
Alysicarpus type) e/; izns'k (M.P.) esa vusd LFkkuksa ij feMkst
(Meadows) ik;s tkrs gSa] ;gk¡ dh feV~Vh xgjs dkys jax dh Dys
(clay) gksrh gSA bu LFkkuksa ij fofHkUu izdkj ds ?kkl LFky
(grassland) LFkkfir fd, x, gSaA ftuesa fo'ks"k izdkj dh ?kklksa
dh vusd tkfr;k¡ ik;h tkrh gSa] tSls& ,fEQyksfIll
(Amphilopsis sp.), ,Vhyksfl;k IysVhdkikZ (Atylosia
platycarpa), flEczksiksxksu ekfVZuh (Cymbropogon martini),
lsUØl flfy,sfjl (Cenchrus ciliaris), ,iywMk ,fjLVsVk
(Apluda aristata), ,yhlhdkiZl (Alysicarpus sp.), Vªsxl
jslheksll (Tragus racemosus)] fFkesMk dkWMsVk (Themeda
caudata) rFkk lsghek ujoksle (Sehima nervosum) vkfnA ;gk¡
dh ?kkl LFkyksa (grassland) dh feV~Vh esa dkcZfud inkFkksZ a
(organic matter), dkcksZusV~l (CO3) rFkk ukbVªsV~l (NO3) dh
vf/kd ek=k ik;h tkrh gSA

¼6½ vkblhysek ,UFkhQksjksbfMl& ,ykblhdkiZl izdkj (Iseilema
anthephoroides Alysicarpus type)& izk;% ns[kk x;k gS fd e/;
izns'k (M.P.) ds pjkxkgksa (pastures) esa vkx yx tkus ds dkj.k
dqN le; rd ;g mi;ksxh ugha jgrs gSa] vr% bu LFkkuksa ij
fofHkUu izdkj ds ?kkl LFky fodflr fd, x,
gSaA ftuesa vusd izdkj dh ?kklksa dh fofHkUu tkfr;k¡ ik;h tkrh
gSa& tSls& vkblhysek ,UFkksQksjksbfMl (Iseilema
anthephoroides), cksfFkzvksDyksvk iVqZlk (Bothriochloa pertusa),
dsf'k;k iqfeyk (Cassia pumila), ,ykblhdkiZl (Alysicarpus
sp.)] lkbuksMksu MsDVkbyksu (Cynodon dactylon), bfUMxksQsjk
fyuhQksfy;k (Indigofera linifolia), bjsxzksfLVl Vsusyk
(Eragrostis tenella), tksfjuk MkbfQYyk (Jorina diphylla),
lsVsfj;k XykWdk (Setaria galuca) rFkk Liksjkscksyl Mkb,.Mj
(Sporobolus diander) vkfnA



ikni&HkkSxksfyd ---

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh 205

¼7½ MkbdsfUFk;e ,U;qysVe& MsLeksfM;e izdkj (Dichanthium
annulatum-Desmodium type)& e/; izns'k ds vusd LFkkuksa ij
Nk;knkj ?kus taxy ik, tkrs gSaA tgk¡ ij vusd pjkxkg
(pasture) fodflr fd, x, gSaA bu pjkxkgksa esa ?kkl LFkyksa
(grassland) dk fuekZ.k fd;k x;k gS ftuesa dkys jax dh Dys
feV~Vh (clay soil) ik;h tkrh gSA bl feV~Vh esa dkcZfud inkFkZ
(organic matter), ukbVªsV~l (NO3) rFkk dkcksZusV~l (CO3) izpqj
ek=k esa mifLFkr gksrs gSaA ,sls ?kkl LFkyksa esa ?kklksa dh fofHkUu
izdkj dh tkfr;k¡ (species) ik;h tkrh gSa] tSls&cksfFkzvksDyksvk
iVqZlk (Bothroichloa pertusa), DykbVksfj;k (Clitoria sp),
MkbdsfUFk;e ,uqysVe] dsfl;k Vksjk (Cassia tora), dsf'k;k iqehyk
(Cassia pumila), bfUMxksQsjk Xys.Mqykslk (Indigofera
glandulosa), MsLeksfM;e (Desmodium sp.), MsLeksLVsfd;k
ckbfiUusVk (Desmostachiya bipinnata), lsVsfj;k XykWdk
(Setaria glauca) rFkk Liksjkscksyl Mkb,.Mj (Sporobolos
diander) vkfnA

¼8½ fgVjksiksxksu d.VksVZl& bfUMxksQsjk izdkj (Heteropogon
contortus-Indigofera type)& e/; izns'k ds vusd LFkkuksa ij
Hkwjh (brown), jsrhyh (sandy), ykse feV~Vh (loam soil) ik;h
tkrh gSA ,sls LFkkuksa ij ?kkl LFkyksa dk fuekZ.k fd;k x;k gS]
ftuesa ?kklksa dh fofHkUu tkfr;k¡ mxrh gqbZ ik;h tkrh gS]
tSls&fgVjksiksxksu d.VksVZl (Heteropogon contortus),
Qsfl;ksyl Vªkbykscl (Phaseolus trilobus), tksfuZ;k MkbfQYyk
(Zarnia diphylla), fjUdksf'k;k feuhek (Rhinchosia minima),
bf.MxksQsjk (Indigofera), bY;qlkbu (Elusine sp.),
rFkk ,.Mªksiksxksu iqfeyl (Andropogon pumilus) vkfnA

bu fofHkUu izdkj ds ?kkl LFkyksa esa yxkbZ ?kklksa dh tkfr;k¡ cgqr
vkfFkZd egÙo dh gksrh gS] ftuls i'kqvksa ds fy, pkjk (fodder),
fofHkUu m|ksxksa ds fy, rsy vkfn izkIr fd, tkrs gSaA e/; izns'k
(M.P.) esa ik;h tkus okyh ;wysfyvksfIll ckbusVk (Eulaliopsis
binnata) uked ?kkl ls dkxt dh yqXnh (pulp) cuk;h tkrh gS
ftl ij vusd dkxt m|ksx (paper industry) fuHkZj gSA
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e/;izns'k esa ik;h tkus okyh izeq[k ?kklksa dh tkfr;k¡] muds okl
LFkku ,oa vkfFkZd egRo (Important Grasses of M.P., their Habitat

and Economic Value)

Øekad
(S.N.)

?kklksa ds uke
(Name of Grasses)

oklLFkku
(Habitat)

vkfFkZd egŸo
(Economic

Importance)

1- ,iywMk ,sfjLVsVk

(Apluda aristata)
e/;izns”k ds igkM+h
<kyw LFkku ,oa
e.Myk dh catj
Hkwfe

Pkkjk (fodder)

2- ,EQhyksfil Xyscjk
(Amphilopis glabra)

e/;izns”k ds aigkM+h
LFky

Pkkjk

3- ,.Mªksiksxksu esjhfMl
(Andropogon
merides)

e/;izns”k ds
ou ,oa igkM+h
LFkku

Pkkjk

4- ,yksVsjksfIll lhfefluk
(Alloteropsis

jsrhyh] ykse] csdkj
Hkwfe

Pkkjk
ciminciana

5- ,iksdksfIll foxVh
(Apocopsis wightei)

iFkjhys ukyksa dh
Hkhxh feêh ds lehi

Pkkjk

6- ,iksdksfIll isfyMk
(A.pallida)

[kkyh taxyksa dh
Hkwfe esa

Pkkjk

7- ,j.Mhusyk csU?kkysfUll
(Arundinella
bengalensis)

nynyh LFkku rFkk
ukys ds lehi
jsrhyh] ykse feêh esa

Pkkjk

8- lsUØl flfy,sfjl
(Cenchrus ciliaris)

cgqr de LFkkuksa ij
mxrk gSA

cgqr vPNk pkjk
izkIr gksrk gS

9- flEcksiksxksu ekVhZuh
(Cymbopogon
martine)

e/;izns”k ds csrwy]
fNUnokM+k] e.Myk
ftys esa

lqxfU/kr rsy izkIr
gksrk gS

10- ,sfjfLVMk ¶;wfudqysVk
(Aristida funiculata)

jsrhyh feêh esa Pkkjk

11- Økblksiksxksu ,sfldqysVl

(Chrysopogon
asiculatus)

vf/kd pjkbZ fd;s
x;s ?kkl LFkkuksa esa

vPNs Pkkjs ds :Ik esa

II. ty esa ik;h tkus okyh ouLifr;k¡ (Hydrophytic Vegetation)&
Tky ds vUnj fofHkUu izdkj ds ikS/ks ik, tkrs gSa tks fof”k’V izdkj ds
y{k.k iznf”kZr djrs gSaA bu ikniksa }kjk tyk”k;ksa ls [kfut yo.k]
vkWDlhtu (O2), dkcZu MkbvkWlkbM (CO2) rFkk vU; vko”;d inkFkZ
izkIr gksrs gSaA
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III. ouksa esa ik;h tkus okyh ouLifr;k¡ (Forest Vegetation)& e/;izns'k
ds ouksa esa fofHkUu izdkj ds o{̀k ik;s tkrs gSa] tks fuEu izdkj gSa&

1- m".k lnkcgkj ou (Tropical Evergreen Forests)& bl
izdkj ds ouksa esa lnk gjs&Hkjs (evergreen) jgus okys o{̀k ik,
tkrs gSaA bu ouksa esa o{̀k dkQh ?kus gksrs gSaA ftu ij mifjjksgh
ikS/ks (epiphytes), cgqr Hkkjh la[;k esa feyrs gSaA mifjjksgh ikS/kksa
ds lkFk&lkFk dqN de yEckbZ okys >kM+hnkj ikS/ks (shruby
plants) Hkh ik;s tkrs gSaA bu oukssa esa ik;s tkus okys o{̀kksa dh
Å¡pkbZ 50 ls 150 QhV rd gksrh gS] tSls& fMIVsjksdkjil
bf.Mdl (Dipterocarpus indicus), gksfi;k ikjfo¶yksjk (Hopea
parviflora), dsyksQkbye Vkses.Vksle (Callophyllum
tomentosum) rFkk esUxhQsjk bf.Mdk (Mangifera indica) bu
ouksa ls gksdj cgqr pkSM+s jkLrs cuk fy, x, gSa vkSj fofHkUu izdkj
ds jcj (rubber) ds rFkk iku (Piper) ds ikS/ks yxk, x, gSaA

2 m".k ue vkaf'kd lnkcgkj ou (Moist Tropical Semi
Evergreen Forests)& bu ouksa esa bl izdkj ds ikS/ks mxrs gq,
ns[ks tkrs gSa ftuesa ir>M+ dh vof/k cgqr de gksrh gSA vr% ;s
ikS/ks MslhMqvl (Deciduous) dgykrs gSaA bu ouksa esas ik, tkus
okys o{̀k dVgy (Artocarpus), fepsfy;k (Michelia)
rFkk ;wtsfu;k (Eugenia) izeq[k gSaA VfeZusfy;k (Terminalia),
VsVªkesfyl (Tetrameles) rFkk lky (Shorea) Hkh ik;s tkrs gSaA

3- m".k ue MslhMqvl ou (Tropical Moist Deciduous
Forests)& bu ouksa esa ik;s tkus okys dqN o{̀kksa ds }kjk ifÙk;k¡
(leaves) fxjk nh tkrh gSA dqN o{̀k lnkcgkj gjs (evergreen)
cus jgrs gSa vkSj dqN o{̀k dqN le; ds fy, gjs cus jgrs gSaA
e/;izns'k (M.P.) esa bu ouksa esa lkxkSu (Tectona grandis) rFkk
lky (Shorea robusta) ds o{̀k cgqr vf/kd ek=k esa ik;s tkrs
gSaA blds vfrfjDr VfeZusfy;k (Terminalia), xzsfo;k (Grewia),
xsfj;k (Gariya), ckWEcSDl (Bombax), lsey (Salmalia), ,Mhuk
dkMhZQksfy;k (Adena cardifolia), esfy;k (Melia), flfjl
(Albizzia), lhle (Dalbergia) vkfn ds o{̀k ik;s tkrs gSaA

4- 'kq"d m".k MslhMqvl ou (Dry Tropical Decidous
Forests)& bu oukssa esa ik;s tkus okys o{̀k dbZ lIrkg rd iÙkh
jfgr gksrs gSaA bu o{̀kksa dh yECkkbZ lkekU;r% 2-5 ehVj rd gksrh
gSA bu ouksa esa dk¡Vsnkj >kfM+;k¡] ?kklsa rFkk ck¡lksa (Bambusa) ds
o{̀k Hkh ik;s tkrs gSaA vU; o{̀k] tSls&cdjk /kkSjk (Anogeissus
latifolia), [kSj (Acacia catechu), vtqZu (Terminalia
tomentosa)] Ms.Mªksdsysel fLVªDVl (Dendrocalamus strictus),
vk¡oyk (Emblica officinalis)A blds vfrfjDr lky (Shorea)
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ds o{̀k Hkh bu ouksa esa fc[kjs gq;s fn[kkbZ nsrs gSaA vr% bu ouksa esa
MslhMqvl o{̀kksa (Deciduous trees) ds lkFk fc[kjs >kfM+;ksankj
ikS/ks Hkh ik;s tkrs gSa] tSls&Ms.Mªksdsysel (Dendrocalamus),
ykUVkuk (Lantana), gsfyDVsfjl (Helicteris) vkfnA bu ouksa esa
ik;s tkus okys lk/kkj.k ?kklsa isuhde (Panicum), ,.Mªksiksxksu
(Andropogon) rFkk fgVjksiksxksu (Heteropogon) gksrh gSA

5- eks.Vsu le& m".k ou (Montane Sub-tropical Forest)&
e/; izns'k esa ;s ou ipe<+h (Panchmarhi) rFkk vU; igkM+h
LFkkuksa ij 3]000 ls 4]600 QhV dh Å¡pkbZ rd ik;s tkrs gSaA ;s
ou m".k ouksa (tropical forest) ls B.Ms rFkk VsEizsV ouksa
(temperate forests) ls xeZ gksrs gSaA buesa ik;s tkus okys
o{̀k ;wthfu;k (Eugenia), ,fDVuks MsQuh (Actino daphne),
dsfUFk;e (Canthium), vke (Mangifera), rFkk cjxn (Ficus)
gSaA buds vykok dqN yrk,¡] tSls&ikbij VªkbdksLVsdh;ksu (Piper
trichostachyon), uhVe LdsUMsl (Gnetum scandens) rFkk
LekbysDl esØksQkbyk (Smilax macrophylla) Hkh ikbZ tkrh gSA
bu ouksa esa fofHkUu izdkj ds ck¡l (Bambusa) rFkk vusd
mifjjksgh ikS/ks] tSls&vkWfdZM~l rFkk QuZ~l cgqr vf/kd la[;k esa
feyrs gSaA bu ouksa ds o{̀k lnk gjs&Hkjs gksrs gSaA

6- m".k dk¡Vsnkj ou (Tropical Spiny Forest)& bu ouksa essa ik;s
tkus okys o{̀k dk¡Vsnkj (thorny) iÙkh jfgr rFkk de yEckbZ okys
gksrs gSa] tSls& ukxQuh (Opuntia), ccwy (Acacia), ihyh dVsjh
(Argemone mexicana), rFkk vU; e#n~fHkn ikS/ks (Xerophytic
plants) A

7- eksUVsu m".k ,oa Le&m".k ou (Montane, Tropical and
Sub-Tropical Forests)& bl izdkj ds ou igkfM+;ksa ds <yku
(slopes) ij ik;s tkrs gSaA bu ouksa esa fVEcj (timber) iznku
djus okys o{̀k] tSls& 'kksfj;k jkscLVk (Shorea robusta)
eq[; :i ls ik;s tkrs gSaA blds vfrfjDr lhle (Dalbergia
sissoo), lssMªsyk Vwuk (Cedrella toona), Qkbdl XyksesjsVk
(Ficus glomerata) rFkk ;wthfu;k tsEcksykbuk (Eugenia
jambolina) Hkh ik, tkrs gSaA bu ouksa esa LFkku&LFkku ij ?kklsa
rFkk vU; o{̀k] tSls & vdsfl;k dsVsP;w (Acacia catechu), <kd
(Butia monosperma) vkfn Hkh ik;s tkrs gSaA dqN LFkkuksa ij
lky (Shorea robusta) ds LFkku ij e#n~fHkn ikS/ks (Xerophytic
plants)] tSls&dsjhlk (Carissa)] ,dsf'k;k (Acacia) rFkk
ftthQl (Zizyphus) ,oa dk¡Vsnkj ;wQksfcZ;k (Euphorbia) dh
tkfr;k¡ ikbZ tkrh gSaA
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viuh izxrh tk¡fp, (Check Your Progress)

6- e/;izns”k dh ?kkl LFky ouLifr fdrus Hkkxksa esa foHkftr gSa\

¼v½ 5 ¼c½ 6

¼l½ 7 ¼n½ 8

7- e/;izns”k dh ouLifr;ksa dks fdrus Hkkxksa esa ck¡Vk x;k gSa\

¼v½ 3 ¼c½ 4

¼l½ 5 ¼n½ 6

5-4 izkÑfrd lzksr lalk/ku% oxhZdj.k] laj{k.k ,oa
izcU/ku (Natural resources: Classification,
Conservation and Management)

fp= Ø- 5-2% izkd`frd lalk/ku dk oxhZdj.k

5-4-1 izkÑfrd lalk/kuksa dk oxhZdj.k
(Classification of Natural Resources)

izkÑfrd lalk/kuksa dh mudh miyC/krk ,oa vf/kdrk ds vk/kkj ij nks vxz Hkkxksa
esa ck¡Vk tk ldrk gS&¼fp= 5-2½

(I) vlekI; lalk/ku (Inexhaustible Resources)

(II) lekI; lalk/ku (Exhaustible Resources)

izkdf̀rd lalk/ku

vlekI; lalk/ku lekI; lalk/ku

vifjoR;Z ifjoR;Z uohuhdj.kh;
;k iwfjr
lalk/ku

vuohuhdj.kh;
;k viwfjr

lalk/ku



ikni&HkkSxksfyd ---

fVIi.kh

210
Lo-vf/kxe
ikB~; lkexzh

(I) vlekI; lalk/ku (Inexhaustible Resources)& ;s os lalk/ku gSa tks
euq"; ds iz;ksx ds ckotwn Hkh dHkh lekIr ugha gksaxsA bu lalk/kuksa dks
iqu% nks Hkkxksa esa ck¡Vk tk ldrk gS&

(i) vifjoR;Z (Immutable)& buesa ekuo xfrfof/k;ksa ds }kjk dksbZ
fo'ks"k ifjorZu ugha gksrk gS] tSls&vkf.od 'kfDr] ok;q 'kfDr]
Tokj&HkkVs dh 'kfDr vkfnA

(ii) ifjoR;Z (Mutable)& buesa ekuo xfrfof/k;ksa ds }kjk ifjorZu gks
tkrs gSaA tSls& ok;q ,oa ty iznw"k.kA

(II) lekI; lalk/ku (Exhaustible Resources)& ;s os lalk/ku gksrs gSa tks
mi;ksx djus ds dkj.k lekIr gksrs gSaA ;s nks izdkj ds gksrs gSa&

1- uohuhdj.kh; ;k iwfjr lalk/ku (Renewable
Resources)& ;s os lalk/ku gksrs gSA tks lekIr gksus ds ckn iqu%
izkIr fd;s tk ldrs gSaA izkÑfrd n'kkvksa ds vuqdwy jgus ij
tc bu lalk/kuksa dh Lo;a iqu% fuekZ.k dh nj euq"; ds mi;ksx
dh nj ls vf/kd gks tkrh gS rks mudh iquLFkkZiuk vius vki gks
tkrh gSA buds izcU/ku ,oa laj{k.k ls budk iz;ksx fcuk lekIr
gq;s fd;k tk ldrk gS] tSls&eǹk] ikuh] ydM+h] Qlysa rFkk
thoA

2- vuohuhdj.kh; ;k viwfjr lalk/ku (Non-Renewable
Resources)& ;s os lalk/ku gSa ftudk iz;ksx djus ds i'pkr~
mUgsa iqu% izkIr ugha fd;k tk ldrk gS] tSls&isVªksfy;e] rsy]
dks;yk] [kfut ¼rk¡ck] yksgk] flfydk] fVu] lksuk] ekbdk vkfn½

oU; lEink oSls rks iwfjr lalk/ku gSa] ijUrq euq"; ds vf/kd mi;ksx ds
dkj.k ;g vkt viwfjr gksus yxk gSA

5-4-2 izkÑfrd lalk/kuksa dk laj{k.k ,oa izcU/ku
(Conservation and Management of Natural
Resources)

¼1½ Hkw&lalk/ku izcU/ku (Land Resources Management)

Hkwfe dh Åijh ijr ènk (soil) dh cuh gksrh gSA ftl ij isM+&ikS/ks mxk;s tkrs
gSa rFkk iks"kd rRoksa ds Lrj dks cuk;s j[kus ds fy, [kkn] tSo&moZjd rFkk
jklk;fud moZjdksa dk iz;ksx fd;k tkrk gSA iF̀oh ds bl Hkkx ij izk.kh fuokl
djrs gSaA isM+&ikS/ks ,oa ouLifr;k¡ mxrh gSa rFkk [kfutksa dk Hk.Mkj ik;k tkrk
gS] bls Hkwfe (land) dgrs gSaA Hkwfe iF̀oh dk 3@10 ok¡ Hkkx gS] ftls LFkye.My
ds uke ls Hkh tkurs gSaA
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miyC/krk ,oa mi;ksfxrk ds vk/kkj ij Hkwfe dks fuEu izdkj es oxhZÑr
fd;k tk ldrk gS &

1- izkÑfrd ;k lkekU; Hkwfe (Natural Land)& ;g Hkkjr esa dqy
Hkw&Hkkx dk yxHkx 1@4 Hkkx gSA bldk lkekU; mi;ksx tSls&[ksrh
djuk] isM+&ikS/ks yxkuk vkfn esa fd;k tkrk gSA

2- vknZz ;k ue Hkwfe (Wet Land)& ,slh Hkwfe ftlesa ges'kk ikuh Hkjk
jgrk gS rFkk blesa lkekU; [ksrh ugha dh tk ldrh gks] dks ue Hkwfe
(wet land) dgrs gSaA bl izdkj dh Hkwfe ugjksa ds fjlko ls curh gS ;k
lkekU; ls uhps {ks= esa ikuh Hkj tkus ds dkj.k curh gSA bldk mi;ksx
eNyh ikyu] i'kq pkjk mxkus vkfn ds dke esa gksrk gSA Hkkjr esa ?kkuk
¼jktLFkku½] fpYdk ¼vksfM'kk½] gfjds ¼iatkc½] oqyj ¼tEew&d'ehj½ vkfn
ue Hkwfe {ks= gSaA

3- catj Hkwfe (Waste Land)& Hkwfe dh Åijh mitkÅ feV~Vh ds ijr ds
cg tkus ds ckn tks pV~Vkuh Hkwfe 'ks"k jg tkrh gS] mls catj Hkwfe
(Waste Land) dgrs gSaA blesa flapkbZ ds lk/kuksa dks fodflr djds
oujksi.k] bZa/ku ,oa pkjs ds fodkl ds fy;s dke esa yk;k tk ldrk gSA
**jk"Vªh; catj Hkwfe fodkl cksMZ** (National Waste Land
Development Board) bl {ks= esa jk"Vªh; Lrj ij dk;Zjr gSA

4- jsfxLrkuh Hkwfe (Desert Land)& bl izdkj dh Hkwfe eksVh ckyw ;qDr
gksrh gSA ftlesa ikuh lks[kus dh ,oa ue jgus dh {kerk ugha gksrh gSA
bl ij Qlysa] ?kkl ,oa isM+&ikS/kkssa dks vklkuh ls ugha mxk;k tk ldrk
gSA ,sls LFkkuksa ij dsoy daVhyh >kfM+;k¡ gh ik;h tkrh gSA

5- dPN ouLifr;qDr Hkwfe (Mangrove Land)& bl izdkj dh Hkwfe
leqnz ds fdukjksa ij ik;h tkrh gSA ;g nynyh Hkwfe gksrh gS ftlesa
yo.kksa dh vf/kdrk gksrh gSA blesa esaxzwo ikS/ks gh mx ikrs gSaA tks leqnzksa
ds dVko dks jksdrs gSA

5-4-3 e`nk vijnu (Soil Erosion)

ènk vijnu (Soil Erosion) dk vFkZ u"V gksuk gksrk gSA ènk vijnu ds le;
feV~Vh dh mitkÅ lrg vius ewy LFkku ls gVdj nwljs LFkkuksa ij
LFkkukUrfjr gks tkrh gSA ènk vijnu esa vusd HkkSfrd (Physical) ,oa
jklk;fud ifjorZu (Chemical changes) gksrs jgrs gSaA

e`nk vijnu ds izdkj (Types of Soil Erosion)

vijnu fuEu nks izdkj dk gksrk gS &

I. lkekU; vijnu (Normal Erosion)

II. rhoz vijnu (Accelerated Erosion)
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I. lkekU; vijnu (Normal Erosion)& tc 'kh"kZ ènk (top soil)
/khjs&/khjs izÑfr esa izkÑfrd (natural), HkkSfrd (physical), tSfod
(biological) rFkk vU; lk/kuksa }kjk iF̀kd gks tkrh gS rks ;g fØ;k
lkekU; vijnu dgykrh gSA

II. rhoz vijnu (Accelerated Erosion)& tc cgqr rhoz xfr ds lkFk
'kh"kZ ènk (top soil) fofHkUu lk/kuksa }kjk gVk yh tkrh gS rks ;g fØ;k
rhoz vijnu dgykrh gSA

5-4-4 e`nk vijnu ds lk/ku
(Agencies Causing Soil Erosion)

I. okrkoj.kh; lk/ku (Climatic Agencies)

II. tSoh; lk/ku (Biotic agencies)

I. okrkoj.kh; lk/ku (Climatic Agencies)& ty rFkk ok;q okrkoj.kh;
izeq[k lk/ku gSa] ftuds }kjk ènk vijnu gksrk gSA

¼v½ ty }kjk e`nk vijnu (Soil Erosion by Water)& ty] ènk
vijnu dk egRoiw.kZ dkjd gSA vf/kd o’kkZ] igkM+ksa dh pksfV;ksa
ij fi?kyrh gqbZ cQZ “kh’kZ ènk dks iF̀kd dj nsrh gSA ty
vijnu fuEufyf[kr fof/k;ksa }kjk gksrk gS &

(i) ijr vijnu (Sheet Erosion)& bl fof/k esa ty }kjk
mitkÅ feV~Vh dh lrg leku :i ls gVk yh tkrh gS
vFkkZr~ fdlh Hkh izdkj ds fpUg 'ks"k ugha jgrs gSaA gVkbZ gqbZ
feV~Vh ikuh ds cgko ds lkFk ,d LFkku ls nwljs LFkku dks ys
tk;h tkrh gSA

(ii) {kqnz lfjrk vijnu (Rill Erosion)& bl fof/k }kjk feV~Vh
ij cgrk gqvk ty dgha&dgha ls vf/kd mitkÅ vkSj
dgha&dgha de mitkÅ feV~Vh dks vius lkFk cgkdj ys tkrk
gS ftlds dkj.k vusd Vs<+h&es<+h ukfy;k¡ (rill) cu tkrh gSaA
ftudh xgjkbZ cgqr de gksrh gSA Hkwfe dh lrg ij bl
izdkj dh cuh ukfy;k¡ vijnu dks iznf'kZr djrh gSaA

(iii) voufydk vijnu (Gully Erosion)& dgha&dgha Hkwfe
mHkjh gqbZ gksrh gS ftlds fdukjksa ij vusd {kqnz lfjrk,¡
(rills) ,d&nwljs ls feydj pkSM+h ukyh tSlh lajpuk,¡ cuk
ysrh gSa tks voufydk,¡ (gully) dgykrh gSaA bUgha
voufydkvksa easa o"kkZ dk ikuh cgqr rhoz xfr ds lkFk cgrk gS
ftlds dkj.k blds nksuksa vksj dh feV~Vh yxkrkj dVrh pyh
tkrh gS vkSj ;s voufydk,¡ pkSM+kbZ esa c<+rh jgrh gSaA
¼fp= Ø- 5-3½
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fp= Ø- 5-3% ijr vijnu] {kqnz ,oa voufydk vijnu

(iv) unh rVh; vijnu (Stream Bank Erosion)& ftu ufn;ksa
esa rhoz xfr ls ikuh dk cgko gksrk gS] muesa bl izdkj dk
vijnu ik;k tkrk gSA ty ds cgko ds dkj.k ufn;ksa ds
fdukjksa (banks) dh feV~Vh dVdj ikuh easa fey tkrh gS
vkSj ;g ikuh ml feV~Vh dks vius lkFk cgk ys tkrk gSA

¼c½ ok;q }kjk e`nk vijnu (Wind erosion)& ok;q }kjk mitkÅ
feV~Vh dh lrg dks mM+k ys tkuk ok;q vijnu dgykrk gSA rhoz
xfr ls pyus okyh vk¡f/k;k¡ mitkÅ feV~Vh dks vius lkFk
mM+kdj ys tkrh gSa vkSj fdlh vU; LFkku ij feV~Vh ds <sjksa
(Dunes) ds :i esa ,df=r dj nsrh gSA ok;q }kjk feV~Vh ds
d.k ,d LFkku ls nwljs LFkku ij fuEufyf[kr fof/k;ksa }kjk
igq¡prs gSa & ¼fp= Ø- 5-4½

(i) lkYVs'ku (Saltation)

(ii) fuyEcu (Suspension)

(iii) lrg pyu (Surface creep)
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fp= Ø- 5-4 % feÍh ds <sj@Vhys

II. tSoh; lk/ku (Biotic Agencies)& i'kqvksa }kjk Hkkstu ds :i esa vf/kd
ek=k esa isM+&ikS/kksa dks pjus (grazing) ls rFkk euq";ksa }kjk ouksa
(forests) dks dkVus ls ènk vijnu gksrk gSA tSfod lk/kuksa ls gksus
okys ènk vijnu ds izdkj fuEufyf[kr gSa &

1- Hkwfe dk vuqfpr iz;ksx (Faulty Use of Land)& cgqr lh Hkwfe
<kyw (Slopy) gksrh gS] ftlesa feV~Vh dh xgjkbZ de gksrh gS
vFkkZr~ Ñf"k ds fy, mi;qDr ugha gksrh gS fdUrq ,sls LFkkuksa ij
tqrkbZ djds [ksrh dh tkrh gSA

2- ouksa dks u"V djuk (Deforestation)& ènk vijnu dk izeq[k
dkj.k ouksa (forests) dk u"V djuk gSA

3- nkokuy (Forest Fire)& dHkh&dHkh vuk;kl gh ouksa esa vkx
yx tkrh gS ftlds dkj.k cgqr la[;k esa isM+&ikS/ks]
tho&tUrq ,oa lw{e tho u"V gks tkrs gSa] tks ènk fuekZ.k ds fy,
mi;ksxh gksrs gSaA nkokuy ds dkj.k oukasa esa ènk vijnu gksus
yxrk gSA

4- vfu;af=r i'kqvksa dk pjuk (Uncontrolled grazing)& dqN
LFkkuksa ij fofHkUu izdkj ds i'kq vR;f/kd pjrs gSa] ftlds dkj.k
Hkwfe dBksj gks tkrh gSA bl izdkj dh feV~Vh ij o"kkZ (rains) dk
ikuh cgqr rsth ds lkFk cgrk gSA

5-4-5 e`nk vijnu ds ifj.kke (Results of Soil Erosion)

e`nk vijnu ds vusd nq"ifj.kke gksrs gSa] ftuesa ls eq[; izdkj gSa

1- feV~Vh dh moZjdrk (fertility) de gks tkrh gS vkSj ;g u"V gksus yxrh
gSA

2- Hkwfe ds Åij vuqitkÅ feV~Vh ds Vhys (dunes) cu tkrs gSaA
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3- cus gq, ck¡/k (dams) VwV tkrs gSa vkSj ck<+ dh leL;k c<+ tkrh gSA

4- rkieku c<+ tkrk gS rFkk o"kkZ cgqr de gksus yxrh gSA

5- feV~Vh ds d.kksa esa ikS/kksa dks tdM+s jgus dh {kerk de gksus yxrh gSA

6-- i'kqvksa ds fy, pkjs (fodder) dh deh gks tkrh gSA

5-4-6 Hkwfe&laj{k.k ,oa izcU/ku
(Soil Conservation and Management)

ènk vijnu (Soil erosion) ,d izkÑfrd fØ;k gS] euq"; }kjk izkÑfrd
lalk/kuksa dks Bhd izdkj ls bLrseky esa u ykuk vijnu dks rhoz xfr iznku
dj jgk gSA ènk vijnu ij iw.kZ fu;a=.k ikuk vlEHko gks jgk gSA
vkS|ksfxdhdj.k ds QyLo:i cgqr ls mitkÅ {ks=ksa dh Hkwfe csdkj gks jgh gSA

5-4-7 Hkwfe laj{k.k dh fof/k;k¡
(Methods of Soil Conservation)

I. tSfod fof/k;k¡ (Biological methods)

II. ;kaf=d fof/k;k¡ (Mechanical methods)

I. tSfod fof/k;k¡ (Biological methods)& tSoh; fof/k;ksa }kjk Hkwfe
laj{k.k fuEu izdkj fd;k tk ldrk gS &

1- lL; oSKkfud fof/k;k¡ (Agronomic Practices)

2- ?kkl jksi.k fof/k;k¡ (Agrostological Practices)

3- 'kq"d Ñf"k fof/k;k¡ (Dry farming Practices)

1- lL; oSKkfud fof/k;k¡ (Agronomic Practices)& egÙoiw.kZ ,oa
ubZ&ubZ Ñf"k fof/k;ksa }kjk ènk vijnu jksddj Hkwfe laj{k.k fd;k
tkrk gS ftlls Hkwfe dh mRiknu 'kfDr (fertility) esa of̀) gksrh
gSA

2- ?kkl jksi.k fof/k;k¡ (Agrostological Practices)& blds
varxZr ènk vijnu dks jksdus ds fy, fuEufyf[kr fof/k;k¡
viuk;h tkrh gSa &

(i) ?kklksa dh [ksrh djuk (Cultivation of grasses)

(ii) Hkwfe dks vkjke nsuk (Retiring of land)

(iii) ouksa dks yxkuk rFkk ouksa dks iqu% yxkuk (Aforestation and
Reforestation)

(iv) vR;f/kd pjkbZ (Over grazing) dks jksduk

3- 'kq"d Ñf"k fof/k;k¡ (Dry farming Practices)& ,sls LFkkuksa ij
tgk¡ o"kkZ de gksrh gS] bl izdkj dh Ñf"k dh tkrh gSA bu
LFkkuksa ij ,sls ikS/ks mxk;s tkrs gSa] ftUgsa ikuh dh de vko';drk



ikni&HkkSxksfyd ---

fVIi.kh

216
Lo-vf/kxe
ikB~; lkexzh

gksrh gSA Hkkjr eas 'kq"d Ñf"k eq[; :i ls iatkc ds nf{k.kh Hkkx]
jktLFkku] mRrjizns'k rFkk e/; izns'k ds mÙkjh Hkkx esa dh tkrh
gSA fofHkUu {ks=ksa ds vuqlkj 'kq"d Ñf"k ds fy, ikS/kksa dk p;u
fd;k tkrk gSA

II. ;kaf=d fof/k;k¡ (Mechanical Methods)& ;kaf=d fof/k;ksa }kjk
Hkwfe laj{k.k fuEu izdkj fd;k tkrk gS&

(i) VSjsflax (Terracing)& igkM+h {ks=ksa ds <kyw LFkkuksa dks dkVdj
NkssVs&NksVs lery [ksrksa esa foHkDr dj fn;k tkrk gS vkSj bu
[ksrksa esa lhf<+;k¡ (Channels) cuk nh tkrh gS] tks VSjslst
(terraces) dgykrh gSA bu VSjslst ds cu tkus ij ikuh Åij ls
uhps dh vksj vkrk gS] tks buesa dqN le; ds fy, #drk gS vkSj
fQj bl ikuh dks uhps okyh VSjslst essa tkus fn;k tkrk gS
ftlds dkj.k ikuh dh vf/kdrj ek=k feV~Vh }kjk xzg.k dj yh
tkrh gS ftlls ikS/ks vklkuh ls mx ldrs gSa vkSj bl izdkj ènk
vijnu jksdus esa lqfo/kk gksrh gSA

(ii) ufn;ksa ds fdukjksa dh lqj{kk (Stream Vertical Bank
Protection)& izk;% ufn;ksa ds fdukjs Å/oZ fn'kk (vertical) esa
[kM+s gq, cus gksrs gSaA ufn;ksa esa cgrk gqvk ikuh fdukjs dh feV~Vh
dks dkVdj cgkrk gqvk ys tkrk gSA vr% ufn;ksa ds fdukjs dks
<kyw cukuk pkfg, rFkk fdukjs ds nksuksa rjQ o{̀kksa dks yxkuk
pkfg,A ,slk djus ls ikuh }kjk feV~Vh dk dVko #d tkrk gS
rFkk fdukjs ij yxs gq, o{̀kksa dh tM+ksa }kjk feV~Vh ds d.k
etcwrh ls tdM+ fy;s tkrs gSa vkSj feV~Vh vklkuh ls ikuh ds
cgko ds lkFk ugha cg ikrh gSA ;gh Hkwfe laj{k.k (land
conservation) dk ,d mÙke mik; gSA

(iii) ck¡/k cukuk (Formation of Dams)& rst cgko okys vf/kd
ty dks jksdus ds fy, vkSj mls vko';drkuqlkj ,d LFkku
ij ,df=r djus ds fy, cM+s&cM+s ck¡/k (dams) cuk;s tkrs gSaA

5-5 ou lalk/ku ,oa mudk laj{k.k
(Forest Resources And Their Conservation)

ou ,d egÙoiw.kZ izkdf̀rd lalk/ku gSA buls gesa Hkk¡fr&Hkk¡fr ds inkFkZ izkIr
gksrs gSaA ou lrr~ :i ls cus jgus okys mRiknd gSaA cgqr ls ouksRikn ouksit
ij vk/kkfjr m|ksxksa ds fy;s dPps eky ds :i esa iz;ksx essa yk;s tkrs gSaA blds
vfrfjDr] ou Hkwfe {kj.k ,oa ty laj{k.k esa Hkh egRoiw.kZ Hkwfedk fuHkkrs gSaA

ouksa ds dkj.k tyok;q lq/kjrh gS] tyok;q vkSj fofdj.k] o"kkZ] gok]
vknzZrk rFkk ok;q vkSj feV~Vh ds rkieku lHkh dks fu;af=r djrs gSA ou gekjs
fy;s vf/kd fgrdj ,oa LokLF;izn tyok;q cukrs gaSA
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5-5-1 ouksa ds fouk'k ds dkj.k (Causes of forest destruction)

ouksa ds fouk'k ds fy, euq"; gh mÙkjnk;h gSA tula[;k esa yxkrkj rhoz xfr
ls of̀) gks jgh gSA c<+h gqbZ tula[;k ds fy, [kk|kUu ,oa vU; vko';d
oLrq,¡ miyC/k djkus ds fy, vf/kd ek=k esa [ksrh ;ksX; Hkwfe Hkh oukssa dks u"V
djds izkIr dh tk jgh gS] ftlls ouksa dk {ks= rsth ls de gksrk tk jgk gSA

ouksa ds fouk'k dk ,d eq[; dkj.k vkS|ksxhdhdj.k Hkh gSA u, 'kgj]
ubZ lM+dsa] jsyos ykbZusa] ck¡/k] ugjsa] fctyh dh ykbZuksa] QSDVjh LFky] [knkusa
vkfn ds fy, vf/kdka'kr% ou {ks= dh lQkbZ djuh gh iM+rh gSA blls
lEcfU/kr yksx u dsoy vfrfjDr Hkwfe gh izkIr djrs gSa cfYd dVh gqbZ ydM+h
vkSj ouksit dk O;kikj Hkh djrs gSaA

vfXu izdksi& vfXu ls gksus okyh gkfu nks izdkj dh gS&izR;{k ,oa
vizR;{kA izR;{k gkfu esa ou lEifÙk iwjh rjg tydj HkLe gks tkrh gS tcfd
vizR;{k uqdlku ds ifj.kkeLo:i o{̀kksa dh ck<+ #d tkrh gS] lrg dh mitkÅ
feV~Vh u"V gks tkrh gS] lkFk gh feV~Vh ds mi;ksxh dhVk.kq Hkh u"V gks tkrs gSa]
ftlls ou lEifÙk dk yxkrkj gzkl gks jgk gSA

pjkbZ ls gkfu& i'kqvksa dh la[;k vf/kd ,oa pjkbZ {ks= de gksus ij ;g
leL;k fodjky :i /kkj.k dj jgh gSA

dhVk.kq vkSj chekfj;k¡& okfudh esa dhVuk'kd inkFkksZa dk mi;ksx
lhfer rjhds ls fd;k tk ldrk gSA lkxkSu o lky esa yxus okys dhM+s cM+s
{ks= esa gkfu igq¡pkrs gSaA ;wdsfyIVl ds u, jksiouksa esas cM+h ek=k esa nhed yxus
ls dkQh ikS/ks ej tkrs gSaA

tyok;q lEcU/kh dkjd& bu dkj.kksa esa lcls izeq[k dkj.k lw[kk] ikyk]
rwQku gokvksa vkSj ck<+ksa ds dkj.k Hkh ouksa dks gkfu gksrh gSA

5-5-2 ou laj{k.k ds mik; (Means of forest conservation)

ou laj{k.k ds fy, lqj{kkRed dne mBk;s tkus pkfg, ftlls vf/kd gkfu u
gksA blds fy, fuEufyf[kr mik; fd, tk ldrs gSa &

1- lcls egRoiw.kZ gS fd 1952 esa izfrikfnr dh xbZ jk"Vªh; ou uhfr dks
dk;kZfUor djukA dksbZ Hkh vfHk;ku tks ou {ks= dks de djus ds mÌs';
ls gks mls jksdk tkuk pkfg,A Ñf"k vkSj okfudh ,d&nwljs ds iwjd gSa]
vr% Ñf"k ds fy, rc rd Hkwfe gLrkarfjr ugha dh tkuh pkfg, tc
rd fd ;g lqfuf'pr ugha dj fy;k tk;s fd og ges'kk mitkÅ cukbZ
j[kh tk;sxhA

2- f'k{kk izlkj ds rgr okfudh dks ,d vfuok;Z fo"k; ds :i esa Ldwyksa ,oa
dkystksa esa i<+k;k tkuk pkfg,A

3- lM+dksa ds fdukjksa] ugj ds vkl&ikl ds {ks=ksa] csdkj Hkwfe ij vkfFkZd
egÙo ds o{̀kksa] >kM+ksa vkSj ?kklksa dk mRiknu fd;k tk,A



ikni&HkkSxksfyd ---

fVIi.kh

218
Lo-vf/kxe
ikB~; lkexzh

4- ou {ks=ksa dks vU; dk;ksZa ds fy, nsuk Hkh iM+s rks ftruk fn;k tk, mlh
ds cjkcj {ks= csdkj Hkwfe;kas ls ou foHkkx dks fn;k tk,A

5- /khjs c<+us okyh o{̀k tkfr;ksa ds LFkku ij 'kh?kz c<+us okyh tkfr;ksa dk
o{̀kkjksi.k djuk gksxkA

6- vfXu ls lqj{kk izcU/k djuk pkfg,A

7- i'kq la[;k dks fu;af=r djuk vko';d gSA pjkbZ {ks= lhfer djuk
vkfn mik;ksa }kjk pjkbZ ij fu;a=.k fd;k tkuk pkfg,A

8- eq[; fouk”kh dhVksa dks de djuk pkfg, gSA fouk'kh dhVk.kqvksa ij
fu;a=.k djus ij vPNs ifj.kke lkeus vk ldrs gSaA

5-6 ty lalk/ku izcU/ku
(Water Resources Management)

iF̀oh ds yxHkx 73 izfr'kr Hkkx esa ty ik;k tkrk gS tks rkykc] ufn;ksa] >hyksa
rFkk leqnzksa esa ,df=r jgrk gSA vkcknh ,oa vkS|ksfxdhj.k ds fodkl ds
lkFk&lkFk ty dh vko';drk fnu&izfrfnu c<+rh pyh tk jgh gSA ty lzksrksa
dh deh ,oa ty iznw"k.k ds dkj.k ty dh miyC/krk ?kVrh tk jgh gSA vr%
bldk laj{k.k vko';d gSA ty laj{k.k fuEufyf[kr fof/k;ksa }kjk fd;k tk
ldrk gS&

1- ty foHkktd izcU/ku (Watershed Management)& ,slk {ks=Qy
tks ty fudkl }kjk f?kjk gksrk gS] ty foHkktd (watershed) dgykrk
gSA ;g ,d izkÑfrd bdkbZ (unit) gksrh gSA tks ty&izokg izcU/ku ds
fy;s vko';d gksrh gSA blds izcU/ku }kjk fctyh mRiknu fd;k tk
ldrk gS rFkk ck<+ ds izdksi ls Hkh cpk tk ldrk gSA

2- unh ?kkVh ifj;kstuk,¡ (River-Valley Projects)& bl izdkj dh
ifj;kstukvksa ds vUrxZr fdlh unh ,oa mldh lgk;d ufn;ksa ds
lgkjs ,d cM+k ;k dbZ NksVs&NksVs ck¡/k cuk;s tkrs gSaA bu ck¡/kksa esa
unh ,oa o"kkZ dk ty Hkh ,df=r fd;k tkrk gSA ck<+ fu;a=.k] Hkwfe
laj{k.k vkfn esa vR;f/kd egRoiw.kZ Hkwfedk fuHkkrs gSaA

3- mUur Ñf"k izfØ;k,¡ (Improved Agricultural Practices)& de
o"kkZ okys Ñf"k {ks= iw.kZr;k flapkbZ ij gh vkfJr gksrs gSaA iV~Vhnkj [ksrh
(Strip cropping)] leksPp [ksrh (Contour farming)] vkPNknu [ksrh
(Cover cropping)] osfndk;u (Terracing) flapkbZ }kjk ènk
laj{k.k ,oa ty Hkh laj{k.k fd;k tk ldrk gSA

4- jsu okWVj gkosZfLVax (Rain Water Harvesting)& cgqr vf/kd o"kkZ
gksus ij o"kkZ dk ty Hkwfe dh lrg ls cgdj u"V gks tkrk gSA o"kkZ ds
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ty dks lqjf{kr j[kus dks jsu okWVj gkosZfLVax (rain water harvesting)
dgrs gSaA ¼fp= Ø- 5-5½

fp= Ø- 5-5% ty lalk/ku izcU/ku

5-7 vknzZ&Hkwfe lalk/ku izcU/ku
(Wetland Resources Management)

vknzZ Hkwfe (wetland) {ks= og gksrs gSa tks de xgjs ikuh ds }kjk <ads jgrs gSaA
bu {ks=ksa esa feV~Vh ,oa ty dks lgu djus okyh ouLifr;k¡ ik;h tkrh gSA
osVyS.M rktk ikuh okys ;k [kkjs ikuh okys gks ldrs gSaA rkts ikuh okys
vknzZ&Hkwfe ds LFkkuksa esa ?kklsa] >kfM+;k¡ ,oa o{̀k Åxrs gSa rFkk [kkjs ikuh okys
vknzZ&Hkwfe okys {ks=ksa esa esaxwzo ikS/ks ,oa yo.kksa dks lgu djus okyh ouLifr
Åxrh gSA ¼fp= Ø- 5-6½

lEiw.kZ iF̀oh ds yxHkx N% izfr'kr Hkkx esa vknzZ&Hkwfe okys {ks= (wetland)
ik;s tkrs gSaA bl izdkj ds {ks= Hkkjr ds mÙkj ls nf{k.k rFkk iwoZ ls if'pe
rd fofHkUu tyok;q rFkk HkkSxksfyd {ks=ksa esa O;kid :i ls QSys gq, gSa]
mnkgj.k&xaxk] ueZnk] czãiq=] xksnkojh] Ñ".kk] dkosjh] rkih vkfn ufn;ksa ls gSaA
tSo fofo/krk laj{k.k ds fy;s egRoiw.kZ gksrs gSaA bl izdkj ds {ks=] eNfy;ksa ,oa
ikuh ds vU; thoksa ds iztuu LFky] ,DohQk;j fjpkftZax] ty dks 'kq) djuk
rFkk ck<+ fu;a=.k esa viuh egRoiw.kZ Hkwfedk fuHkkrs gSaA euq";ksa ds }kjk eNyh
idM+us] f'kdkj djus] i'kqvksa ds pjus rFkk pkjs ds fy;s budk izR;{k ;k
vizR;{k :i ls iz;ksx fd;k tk jgk gSA vr% ekuo thou ds fy;s ;s {ks=
vR;Ur egÙoiw.kZ gSA tSoh; gLr{ksi ,oa ekuoh; ncko ds dkj.k ue Hkwfe;ksa esa
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fujUrj deh vkrh pyh vk jgh gS rFkk budk iz;ksx Bhd izdkj ls ugha gks ik
jgk gSA

fp= Ø- 5-6% Hkkjr esa mifLFkr vknzZ Hkwfe

ue&Hkwfe ds izcU/ku ,oa laj{k.k ds fy;s Hkkjr ljdkj us jk"Vªh; Lrj ij
vusd egÙoiw.kZ dne mBk;s gSaA blds laj{k.k ds fy;s **ue&Hkwfe jk"Vªh;
lfefr** (National Committee on Wetland) dk xBu fd;k x;k gS tks
ue&Hkwfe laj{k.k ,oa izcU/ku ds ckjs esa ijke'kZ nsrh gS ,oa dk;ZØe vk;ksftr
djrh gS ftlds rgr u;s ueHkwfe {ks=ksa dh [kkst ,oa mudks lqjf{kr j[kk tk
ldsA

viuh izxrh tk¡fp, (Check Your Progress)

8- ènk vijnu ds fu;a=.k dk mik; gS&

¼v½ fuoZuhdj.k ¼c½ vfrpkj.k

¼l½ o{̀kkjksi.k ,oa ouhdj.k ¼n½ thoksa dh of̀)
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9- fuEu esa ls dkSu lk uohuhdj.k lzksr ugh gS\

¼v½ ty ¼c½ taxy

¼l½ dks;yk ¼n½ taxyh tho

10- ÅtkZ óksr tks ?kVrk tk jgk gS&

¼v½ lkSj izdk”k ¼c½ iou+

¼l½ thok”eh bZa/ku ¼n½ ty

11- Tky gS&

¼v½ {k; óksr ¼c½ v{k; óksr

¼l½ {k; vuohdj.kh; óksr ¼n½ {k; uohdj.kh; óksr

5-8 viuh izxfr tk¡fp, iz’uksa ds mÙkj (Answer to
Check Your Progress)

1- ¼l½ 7- ¼v½

2- ¼n½ 8- ¼l½

3- ¼v½ 9- ¼l½

4- ¼l½ 10- ¼l½

5- ¼n½ 11 ¼n½

6- ¼n½

5-9 Lkkjka’k (Summary)

ikS/kksa ,oa thoksa ds fy, ènk ,d izeq[k ikfjfLFkfrd dkj.k gS ftl ij lc
fuHkZj gksrs gSaA ènk ds fuekZ.k dh izfØ;k ,oa mldh ènk ifjPNsfndk Kkr djds
ge mlds dkjd] izdkjksa ,oa ml ij of̀) djus okys ikS/kksa dh tkudkjh le>
ldrs gSA ènk es mifLFkr tSfod ra= ds }kjk dbZ izeq[k dk;Z fd;s tkrs gS
ftlesa ls egÙoiw.kZ ukbVªkstu fLFkjhdj.k gS tks euq’; ds fy, [ksrh es mi;ksxh
gksrk gSA Hkkjr dh ikfjfLFkfrd fofHkUurkvksa ds dkj.k blesa ikfjfLFkfrdh;
izns”k ik;s tkrs gSA e/;izns”k dks Hkh fofHkUu HkkSxksfyd {ks=ksa es foHkkftr fd;k
x;k ftlesa nks izdkj ds m’.kdfVcU/kh; ou ,oa ?kkl LFky ik;s tkrs gSA euq’;
ds thou esa izkd`frd lalk/ku cgqr egÙoiw.kZ gksrs gS ftuds mi;ksx ,oa mfpr
izcU/ku djds ènk vijnu] yo.krk] ty dh deh vkfn leL;kvksa dk
fujkdj.k og dj ldrk gSaA
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5-10 eq[; 'kCnkoyh (Key Terminology)

 unrVh; ou& bl izdkj ds ou esa vf/kdrj dRFkk rFkk lhle ds o{̀k
ik, tkrs gSaA

 vuqi ou& bl izdkj ds ou es tkequ] xqyj] fljl ds o{̀k ik, tkrs
gSa aA

 m".k lnkcgkj ou& bl izdkj ds ou ?kus ,oa lnk gjs& Hkjs gksrs gSaA

 ue Hkwfe& og Hkwfe ftlesa ges”kk ikuh Hkjk jgrk gS rFkk blesa lkekU;
[ksrh ugha dh tk ldrh gksA

 e`nk vijnu& mitkm feV~Vh vius ewy LFkku ls gVdj nqljs LFkkuksa
ij LFkkukUrfjr gks tkrh gSA

 ijr vijnu& ty }kjk dksbZ Hkh fpUg NksMs fcuk mitkm feV~Vh dks
gVk nsukA

 {kwnz lfjrk vijnu& bl izdkj ds vijnu esa vf/kd ,ao de mitkm
feV~Vh ty ds lkFk cg tkus ds ckn de xgjkbZ okyh Vs<+h es<+h
ukfy;ksa dk fuekZ.k djrh gSA

 lL; oSKkfud fof/k;k¡& ubZ df̀’k fof/k;ksa }kjk ènk vijnu jksddj
Hkwfe laj{k.k ,oa mldh mRiknu “kfDr dks c<+k;k tkrk gSA

 jsu okVj gkosZfLVax& o’kkZ dk ty cgdj O;FkZ u tk;s] mls lajf{kr]
lqjf{kr ,ao nSfud dk;ksZ ds mi;ksx es fy;k tkrk gSA

5-11 Lo-ewY;kadu iz’u ,oa vH;kl (Self Assessment
Questions and Exercises)

y?kq mÙkjh; iz'u (Short Answer Type Questions)

1- e/;Hkkjr {ks= dh ouLifr;ksa dk mYys[k dhft,A

2- iwohZ ,oa if'peh fgeky; dh ouLifr;ksa essa vUrj fyf[k,A

3- fgeky;u ouLifr ij fVIi.kh fyf[k,A

4- ekykckj jhtu dh ouLifr ij fVIi.kh fyf[k,A

5- xaxk ds eSnku dh okuLifrd fo'ks"krk,¡ fyf[k,A

6- if'pe fgeky; dh ouLifr ij fVIi.kh fyf[k,A

7- v.Meku fudksckj dh ouLifr ij fVIi.kh fyf[k,A

8- Hkkjr ds tSo&HkkSxksfyd {ks= ij fVIi.kh fyf[k,A

9- e/; izns'k ds ?kkl ds eSnku ij fVIi.kh fyf[k,A
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10- e/; izns'k ds d¡Vhys ou ij fVIi.kh fyf[k,A

11- e/; izns'k esa ik;s tkus okys ouksa ij fVIi.kh fyf[k,A

12- izkÑfrd lzksr ls vki D;k le>rs gSa\

13- vlekI; ,oa lekI; lalk/kuksa dk o.kZu dhft,A

14- ÅtkZ dk laj{k.k fdl izdkj fd;k tk ldrk gS\

15- vknzZ&Hkwfe ij fVIi.kh fyf[k,A

16- ty izcU/ku ij fVIi.kh fyf[k,A

17- ènk vijnu ij fVIi.kh fyf[k,A

nh?kZ mÙkjh; iz'u (Long Answer Type Questions)

1- okuLifrd {ks=ksa ls vki D;k le>rs gSa\ Hkkjr ds okuLifrd {ks=ksa ds
uke fyf[k,A e/; Hkkjr iz{ks= dh ouLifr;ksa dk o.kZu dhft,A

2- okuLifrd {ks=ksa ls D;k rkRi;Z gS\ budh O;k[;k dhft,A

3- Hkkjro"kZ ds tSo&HkkSxksfyd {ks=ksa dk o.kZu dhft,A

4- okuLifrd {ks=ksa dks ifjHkkf"kr dhft,A iwohZ fgeky; dh ouLifr;ksa dk
fooj.k nhft,A

5- e/; izns'k ds ouksa esa ik;h tkus okyh ouLifr;ksa dk mnkgj.k lfgr
mYys[k dhft,A

6- e/; izns'k ds izeq[k ou ,oa ?kkl LFky dh ouLifr;ksa dk o.kZu dhft,A

7- e/; izns'k dh ouLifr izfr:iksa ij ys[k fyf[k,A

8- e/; izns'k esa ik;s tkus okys ouksa dk o.kZu dhft,A

9- vkids }kjk v/;;u fd;s x;s e/; izns'k ds ?kkl LFkyksa dk o.kZu
dhft,A

10- izkÑfrd lzksr ls vki D;k le>rs gSa\ budk oxhZdj.k dhft,A

11- izkÑfrd lalk/ku ds izcU/ku ,oa laj{k.k ij izdk'k Mkfy,A

12- izkÑfrd lEink dh ifjHkk"kk nhft, ,oa euq"; ds fy;s vko';d
lalk/kuksa dk o.kZu dhft,A

13- Hkw&lalk/kuksa izcU/ku ij ,d ys[k fyf[k,A

14- ènk vijnu ,oa ènk laj{k.k dk o.kZu dhft,A

15- ou lalk/ku ls geas D;k ykHk gS\ ou fouk'k ds dkj.k ,oa laj{k.k ij
izdk'k Mkfy,A

16- ty lalk/ku ,oa izcU/ku dk o.kZu dhft,A

17- vknzZ&Hkwfe ds izcU/ku dk o.kZu dhft,A
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5-12 lgk;d ikB~; lkexzh (Suggested Readings)

1- dkWyst ckWVuh Vol-II & ,l- lqUnjk jktu

2- bdksykWth & ,e-ih- vjksjk
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