
ch-,l-lh- f}rh; o"kZ
izk.kh’kkL=] izFke iz'ui=

d’ks:dh vkSj mudk
fodkl

(Vertebrates and
Evolution)

e/;çns'k Hkkst ¼eqä½ fo'ofo|ky; & Hkksiky
MADHYA PRADESH BHOJ (OPEN) UNIVERSITY-BHOPAL



Reviewer Committee
1. Dr. Mukesh Napit

Asst. Professor,
Govt. Dr. Shyama Prasad Mukarjee
Science & Commerce College, Bhopal.

3. Dr. Mukesh Dixit
Professor,
Govt. Dr. Shyama Prasad Mukarjee
Science & Commerce College, Bhopal.

2. Dr. K.K. Mishra
Asst. Professor,
Govt. Dr. Shyama Prasad Mukarjee
Science & Commerce College, Bhopal.

Advisory Committee

1. Dr. Jayant Sonwalkar
Hon’ble Vice Chancellor,
Madhya Pradesh Bhoj (Open) University,
Bhopal.

4. Dr. Mukesh Dixit
Professor,
Govt. Dr. Shyama Prasad Mukarjee
Science & Commerce College, Bhopal.

2. Dr. L.S. Solanki
Registrar,
Madhya Pradesh Bhoj (Open) University,
Bhopal.

5. Dr. K.K. Mishra
Asst. Professor,
Govt. Dr. Shyama Prasad Mukarjee
Science & Commerce College, Bhopal.

3. Dr. Shailendra Kaushik
Asst. Director,
Madhya Pradesh Bhoj (Open) University,
Bhopal.

6. Dr. Mukesh Napit
Asst. Professor,
Govt. Dr. Shyama Prasad Mukarjee
Science & Commerce College, Bhopal.

COURSE WRITER
Manila Bhatia, Faculty of Biotechnology, Department of Zoology and Biotechnology, Govt. (Auto.) M.H.
College of Home Science and Science for Women, Jabalpur (M.P.).

Copyright © Reserved, Madhya Pradesh Bhoj (Open) University, Bhopal

All rights reserved. No part of this publication which is material protected by this copyright notice may
be reproduced or transmitted or utilized or stored in any form or by any means now known or
hereinafter invented, electronic, digital or mechanical, including photocopying, scanning, recording or
by any information storage or retrieval system, without prior written permission from the Registrar,
Madhya Pradesh Bhoj (Open) University, Bhopal.

Information contained in this book has been published by VIKAS® Publishing House Pvt. Ltd.
(Developed by Himalaya Publishing House Pvt. Ltd.) and has been obtained by its Authors from
sources believed to be reliable and are correct to the best of their knowledge. However, the Madhya
Pradesh Bhoj (Open) University, Bhopal, Publisher and its Authors shall in no event be liable for any
errors, omissions or damages arising out of use of this information and specifically disclaim any
implied warranties or merchantability or fitness for any particular use.

Published by Registrar, MP Bhoj (Open) University, Bhopal in 2020

Vikas® is the registered trademark of Vikas® Publishing House Pvt. Ltd.

VIKAS® PUBLISHING HOUSE PVT. LTD.
E-28, Sector-8, Noida - 201301 (UP)
Phone: 0120-4078900  Fax: 0120-4078999
Regd. Office: A-27, 2nd Floor, Mohan Co-operative Industrial Estate, New Delhi 1100 44
 Website: www.vikaspublishing.com  Email: helpline@vikaspublishing.com



SYLLABI-BOOK MAPPING TABLE
d’ks:dh vkSj mudk fodkl

Syllabi Mapping in Book

bdkbZ 1 % dkWMsZVk dk oxhZdj.k] ;wjksdkWMsZVk ,oa flQsyksdkWMsZVk
dk lkekU; laxBu
dkWMsZVk dh mRifÙk] la?k dkWMsZVk dk ikdZj ,oa gSlcsy ds vuqlkj x.k
rd oxhZdj.k] ;wjksdkWMsZaVk & gMZefu;k dk v/;;u] flQsyksdkWMsZVk
& ,sfEQvkWDll dk v/;;u] isVªksekbtksu ,oa feDlhu dh rqyukA

bdkbZ 1 % la?k&Ik"̀Boa”k ;k dkWMsZVk
¼i`"B 3&79½

bdkbZ 2 % rqyukRed v/;;u % v/;koj.k] dadky ,oa 'olu rU=
v/;koj.k dk rqyukRed v/;;u] dkWMsZVk ¼mHk;pjh] ljhl̀Ik] Ik{kh rFkk
Lruh½ ds fyEc vfLFk;k¡] vkSj xfMZUl dk rqyukRed v/;;u] “olu
rU= ¼mHk;pjh] ljhl̀Ik] Ik{kh rFkk Lruh½ dk rqyukRed v/;;uA

bdkbZ 2 % v/;koj.k dk rqyukRed
fooj.k

¼i`"B 80&251½

bdkbZ 3 % rqyukRed v/;;u % ifjlapj.k rU=] rfU=dk rU=
¼Luk;q rU=½] eq=tuu rU= ,oa Iysls.Vk
ân; ,oa egk/keuh pki dk rqyukRed v/;;u] efLr’d dk rqyukRed
v/;;u] Lrfu;ksa esa ew=tuu rU= ,oa Iysls.Vk dk rqyukRed v/;;uA

bdkbZ 3 % dkWMsZVl ds fofHkUu rU=ksa
dk rqyukRed v/;;u

¼i`"B 252&365½

bdkbZ 4 % thou dh mRifÙk ,oa mn~fodkl
thou dh mRifÙk & vk/kqfud fl)kUr dsoy] ySaekdZokn] MkfoZuokn]
vk/kqfud la”ys’k.k fl)kUr] fofHkUurk] mRifjorZu] IkF̀kdj.k ,oa tkfrokn]
vuqdwyu] vuqgj.k] ekbdks] eSØks ,oa esxk mn~fodklA

bdkbZ 4 % thou dh mRiÙkh ,oa
fodklokn

¼i`"B 366&500½

bdkbZ 5 % thok’ehdj.k] foyqIr izkf.k;ksa dk v/;;u
thok”e] thok”ehHkou dh fof/k;k¡] thok”e dh vk;q fu/kkZj.k] foyqIr
izkf.k;ksa dk v/;;u % Mk;ukslkWlZ ,oa vkfdZ;ksIVsfjDl] ekuo dk
mn~fodkl] HkwoSKkfud le; eki ,oa }hih; izkf.ktkrA

bdkbZ 5 % thok'ehdj.k] foyqIr
izkf.k;ksa dk v/;;u
¼i`"B 501&606½





fo"k;&lwph

ifjp; 1

bdkbZ 1 la?k&Ik`"Boa’k ;k dkWMsZVk 3&79

1-0 ifjp;
1-1 mÌs”;
1-2 d‚MsZV y{k.k

1-2-1 çkFkfed d‚MsZV y{k.k
1-2-2 dkWMsZVk rFkk u‚u&dkWMsZVk esa fHkUurk
1-2-3 d‚MsZV~l dh mRifÙk
1-2-4 Qkbye d‚MsZVk ds eq[; mi&[k.M ;k lc&fMohtu
1-2-5 Qkbye d‚MsZVk dk oxhZdj.k
1-2-6 lc&Qkbye
1-2-7 fof'k"V y{k.k
1-2-8 lc&Qkbye Øsfu,Vk ;k oVhZczsVk ds lkekU; y{k.k
1-2-9 ,u,sfEu;ksVk rFkk ,sfEu;ksVk d'ks#fd;ksa dh rqyuk

1-3 ;wjksdkWMsZVk&çfr:ih mnkgj.k& gMZekfu;k
1-3-1 cká y{k.k
1-3-2 VsLV
1-3-3 dafVdk,¡
1-3-4 lkekU; 'kjhj
1-3-5 esaVy ¼çkokj½ rFkk ,fVª;e ¼ifjdks"B½
1-3-6 ;wjksdkWMZsVk dh lEcU/k&fudVrk,¡

1-4 flQsyksdkWMsZVk&,sfEQvkWDll ySfULkvksysV~l
1-4-1 uke dh O;qRifÙk
1-4-2 HkkSxksfyd forj.k
1-4-3 ,sfEQv‚DllZ ds vkfne xq.k
1-4-4 fof'k"V y{k.k
1-4-5 vkgkj&uky dk 'olu fØ;k ls lEcU/k
1-4-6 #f/kj&ifjogu dk iFk
1-4-7 ,sfEQv‚Dll ds mRlthZ vax
1-4-8 ,sfEQv‚Dll dk rfU=dk&rU=
1-4-9 ,sfEQv‚Dll ds rfU=dk rU= dh fof'k"Vrk,¡

1-5 iSVªksekbtksu% cká y{k.k rFkk feDlhu ls rqyuk
1-5-1 forj.k
1-5-2 LoHkko ,oa okl&LFkku
1-5-3 cká y{k.k
1-5-4 isVªksekbtksu dk ,sekslhV ykokZ dh lajpuk rFkk bldk egRo
1-5-5 feDlhu

1-6 viuh Áxfr tk¡fp, Á'u¨a ds mÙkj
1-7 lkjka'k
1-8 eq[; 'kCnkoYkh
1-9 Lo-ewY;kadu Á'u ,oa vH;kl

1-10 lgk;d ikB~; lkexzh



bdkbZ 2 v/;koj.k dk rqyukRed fooj.k 80&251

2-0 ifjp;
2-1 mÌs';
2-2 v/;koj.k dk rqyukRed v/;;u

2-2-1 peZ@MfeZl
2-2-2 Ropk ds dk;Z
2-2-3 Ropk dh O;qRifÙk;k¡
2-2-4 ,fiMfeZl dh O;qRifÙk;k¡
2-2-5 pehZ;@MeZy O;qRifÙk;k¡¡
2-2-6 eRL; oxZ esa pehZ 'kYd
2-2-7 prq"iknksa esa MeZy O;qRifÙk;k¡
2-2-8 if{k;ksa esa Ropk ds O;qRiUu
2-2-9 fiPN foU;kl
2-2-10 Lruh
2-2-11 'kYdksa] ckyksa ,oa ijksa@ia[kksa dh lajpuk
2-2-12 ckyksa ds dk;Z

2-3 d'ks#fd;ksa esa dadky rU= % fyEc cksUl ,oa xÆMYl
2-3-1 dadky
2-3-2 vUr%dadky ds dk;Z
2-3-3 d'ks#fd;ksa ds vUr%dadky ds Hkkx
2-3-4 xÆMYl ;k es[kyk,¡
2-3-5 d'ks#dh ds fofHkUu oxks± esa isDVksjy xÆMy
2-3-6 d'ks#dh ds fofHkUu oxks± esa isfYod xÆMy
2-3-7 d”ks:d ds ikn] es[kyk,¡a dk rqyukRed v/;;u
2-3-8 fyEc cksUl
2-3-9 VsVªkiksMk

2-4 d”ks#fd;ksa esa ikpu rU=
2-4-1 LdkWfyvksMkWu dk ikpu rU=
2-4-2 esa<d dk ikpu rU=
2-4-3 ikpd xzfUFk;k¡
2-4-4 ;wjkseSfLVDl dk ikpu rU=
2-4-5 dcwrj dk ikpu rU=
2-4-6 clkZ QSfczlkbZ
2-4-7 yhil dk ikpu rU=
2-4-8 ;—r dh jpuk ds ckjs esa vk/kqfud er
2-4-9 ;—r ds dk;Z
2-4-10 iSfUØ;kt ;k vXU;k'k;

2-5 'olu rU= dk rqyukRed v/;;u
2-5-1 d'ks#dksa esa 'olu rU=
2-5-2 fxYl@Dykse
2-5-3 QsQM+s
2-5-4 izfrfuf/k d'ks#dksa dk 'olu rU=

2-6 viuh Áxfr tk¡fp, Á'u¨a ds mÙkj
2-7 lkjka'k
2-8 eq[; 'kCnkoYkh
2-9 Lo-ewY;kadu Á'u ,oa vH;kl

2-10 lgk;d ikB~; lkexzh



bdkbZ 3 dkWMsZVl ds fofHkUu rU=ksa dk rqyukRed v/;;u 252&365

3-0 ifjp;
3-1 mÌs”;
3-2 d'ks#fd;ksa esa ifjlapj.k rU=

3-2-1 ân;
3-2-2 d'ks#fd;ksa ds fofHkUu oxksZa esa ân; dk v/;;u
3-2-3 d'ks#fd;ksa esa ,svksfVZd vkpsZt
3-2-4 d'ks#fd;ksa esa ,svksfVZd vkpsZl dk :ikUrj.k

3-3 d'ks#fd;ksa esa rfU=dk rU= % efLr"d
3-3-1 rfU=dk rU= dk foHkktu
3-3-2 d'ks#fd;ksa dk dsUnzh; rfU=dk rU=
3-3-3 fofHkUu d'ks#fd;ksa esa efLr"d dk v/;;u

3-4 ew=tuu rU= dk rqyukRed v/;;u
3-4-1 d'ks#dh xqnsZ ,oa okfgfu;k¡
3-4-2 çfrfuf/k d'ks#dksa dk mRlthZ rU=
3-4-3 fofHkUu d'ks#d çkf.k;ksa esa tuu vaxksa dk v/;;u

3-5 Lrfu;ksa esa IyslUVs'ku
3-5-1 IyslsUVk
3-5-2 Hkzq.k dk bEIykaVs'ku
3-5-3 IyslsUVk dk oxhZdj.k
3-5-4 IyslsUVk dh dkf;Zdh ,oa dk;Z

3-6 viuh Áxfr tk¡fp, Á'u¨a ds mÙkj
3-7 lkjka'k
3-8 eq[; 'kCnkoYkh
3-9 Lo-ewY;kadu Á'u ,oa vH;kl

3-10 lgk;d ikB~; lkexzh

bdkbZ 4 thou dh mRiÙkh ,oa fodklokn 366&500

4-0 ifjp;
4-1 mÌs';
4-2 thou dh mRifÙk

4-2-1 çkphu ifjdYiuk
4-2-2 vk/kqfud ifjdYiuk
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ifjp;

izk.kh “kkL= izkf.k;ksas ds O;ogkj lajpuk “kjhj foKku oxhZdj.k ,oa forj.k dk
oSKkfud v/;;u gSaA tUrq foKku ds uke ls Hkh tkuk tkrk gSA bl tho
foKku dh “kk[kk ds vUrxZr izk.kh ds thou dk fdlh {ks= fo”ks’k rFkk le; ds
lkis{k v/;;u fd;k tkrk gSA izk.kh foKku dk Kku txr ds fy, egRoiw.kZ gSaA
D;ksafd oU; thoksa ls lEcfU/kr tkudkjh izdf̀r dk larqyu cuk, j[kus esa
mudh Hkwfedk vkfn ls voxr djkrk gSA ;g oU; thoksa dh of̀) vkSj j{kk ds
fy, izkd`frd iquokZl vkSj iztuu] lqj{kk vkSj laj{k.k ds izfr yksxksa dks
tkx:d djrk gSA izk.kh “kkL= dksf”kdk dh mRifÙk] thu fl)kar] lefLFkfr]
thou dh mRifÙk] izkf.k;ksas dk fodkl vkSj mudh izof̀Ùk O;ogkj lajpuk vkfn
fl)karksa ij vk/kkfjr gSaA ;g iqLrd nwjLFk f”k{kk ikB~ÓØe es Lukrd Lrj ds
f}rh; o’kZ ds izk.kh foKku fo’k; ds iz”u Ik= d”ks:dh vkSj mudk fodkl fy,
fy[kh xbZ gSA ftles d”ks:dh izkf.k;kas] ;wjksdkWMZsVk] flQsyksdkWMsZVk] ,fEQch;Ul]
jsIVkbYl] Ik{kh ,oa Lruh] dh mRifÙk] oxhZdj.k] fofHkUu “kkjhfjd rU=ksa] tSls&
Ropk rU=] jä vkSj ifjogu rU=] ikpu rU=] vfLFk rU= vkfn] ds fodkl]
thou dh mRifÙk ds fl)kar] vkSj muds thok”e foKku ls lEcfU/kr tkudkjh
dks lqO;ofLFkr rjhds ls izLrqr dj] fo|kfFkZ;kas dks cks/k djkus dk iz;kl fd;k
x;k gSA ;g iqLrd Lo-funsZ”kkRed izk:i es fy[kh xbZ gS] tksfd 5 bdkb;ksa es
foHkkftr gSA izR;sd bdkbZ fo’k; ifjp; ds lkFk “kq: gksrh gS] ftlds ckn
mÌs”; ds :Ik esa :ijs[kk rS;kj dh xbZ gSA ikBÓØe lkexzh dks ljy vkSj
lqO;ofLFkr rjhds ls izLrqr dj le>kus dk iz;kl fd;k x;k gS vkSj ikBd
ikB es fn;s x, lokyksa dks gy dj viuh izxfr dk ijh{k.k dj ldrk gSA
izR;sd bdkbZ ds vUr es Lo-ewY;kadu gsrq iz”uksa dh lwfp vH;kl iz”ukoyh
ds :Ik esa nh xbZ gSA ftl esa y?kq mÙkjh; ds lkFk nh?kZ mÙkjh; Ikz”u Hkh “kkfey
gSA fo|kfFkZ;ksa ds fy,] bdkbZ ds vUr es bdkbZ lkjka”k vkSj dqath “kCn vuqHkkx
cgqr gh mi;ksxh gS tksfd bdkbZ ikB~Ó lkexzh dks izHkkoh cukrk gSaA

euhyk HkkfV;k
Tkcyiqj] e-iz-
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1-0 ifjp; (Introduction)

;g la?k (Phylum) tUrq txr dk vf/kd fo"kekax (heterogenous) lewg gS
ftlesa Úgkflr VîwuhdsV (degenerate tunicate)] ,fEQvkWDll (Amphioxus)
rFkk okLrfod d'ks#dh tSls eNfy;k¡ (fishes)] ,EQhfc;u (Amphibians)]
jsIVkbYl (reptiles)] i{kh (birds) rFkk Lru/kkjh (mammals)] j[ks x;sA ns[kus
esa ;s lHkh ,d nwljs ls fcYdqy fHkUu utj vkrs gSa ijUrq okLro esa bu lHkh esa
dqN vk/kkjHkwr fof'k"V y{k.k gksrs gS] tSls& uksVksdkMZ] i"̀B rfU=dk dkMZ rFkk
fxy fNæA d‚MsZVk lHkh çdkj ds gks ldrs gSaA ;s NksVs] cM+s] Úgklh] LFkkuc)
(sessile)] LorU= rFkk LFkwy 'kjhj ds gks ldrs gSaA çk;% lHkh çdkj ds
okrkoj.k esa ;s feyrs gSa ijUrq dksbZ Hkh lnL; ijthoh (parasite) ugha gSA

1-1 mÌs’; (Objectives)

bl bdkbZ dks Ik<+us ds ckn vki&

 d‚MsZV y{k.k ds ckjs esa foLr̀r tkudkjh izkIr dj ysaxsA

 ;wjksdkWMsZVk & çfr:ih mnkgj.k ns ik,saxsA

 flQsyksdkWMsZVk ds ckjs esa vf/kd tkudkjh izkIr dj ik,saxsA

 iSVªksekbtksu cká y{k.k rFkk feDlhu ls rqyuk dj ik,saxsA

1-2 d‚MsZV y{k.k (Chordate Characters)

Qkbye d‚MZsVk ds tUrq f}Ik{kh; lefer (bilaterally symmetrical)] fo[kf.Mr
(metamerically/segmented)@f=Lrjh;@(triploblastic)@lxqgh; (coelomate)
,oa tfVy lajpuk okys tUrq gSaA buesa fuEu rhu çkFkfed d‚MsZV y{k.kksa esa
ls ,d ;k ,d ls vf/kd xq.kksa dk thou dh fdlh u fdlh voLFkk esa ik;k
tkuk vko';d gSA

fp= Ø- 1-1% çk:ih d‚MsZV dh lajpuk
(Structure of a Typical Chordate)
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1-2-1 çkFkfed d‚MsZV y{k.k (Primary Chordate Characters)

1- uksVksd‚MZ dh mifLFkfr (Presence of Notochord)& gsehdkWMsZVk ds
vfrfjDr leLr d‚MZsV tUrqvksa esa ,d Bksl] v[k.Muh;] yphyh fdUrq
dBksj v{kh; 'kykdk ds :i esa uksVksd‚MZ (notochord) ik;h tkrh
gSA ;g 'kjhj ds i"̀B Hkkx esa vkgkj&uky ds Åij rFkk i"̀B uoZ&d‚MZ
(nerve cord) ds uhps 'kjhj ds ,d fljs ls nwljs fljs rd QSyh jgrh
gSA ;g e/; i"̀Bry esa vkgkj&uky dh ,.MksMeZ (endoderm) ls
fodflr gksrh gSA uksVksd‚MZ fo'ks"k çdkj dh /kkuh;qDr iSjsudkbesVl
dksf'kdkvksa ls cuh gksrh gS] ftuds ckgj vkUrfjd yphyk rFkk ckgjh
rUrqe; la;ksth Ård (fibrous connective tissue) dk vkoj.k gksrk gSA
uksVksd‚MZ çkFkfed vkUrfjd dadky (endoskeleton) cukrh gS tks
dsUæh; rfU=dk&rU= (central nervous system) rFkk isf'k;ksa dks
voyEcu çnku djrs gaSA

fp= Ø- 1-2% ySEçs dh uksVksd‚MZ dk vuqçLFk dkV
(T.S. Notochord of Lamprey)

2- i`"B ukykdkj dsUæh; rfU=dk&rU= dh mifLFkfr (Presence of
dorsal tubular central nervous system)& d‚V tUrqvksa dk
rfU=dk&rU= ,d [kks[kyh uyh ds vkdkj dk gksrk gS tks nsg fHkfÙk ds
Bhd uhps rFkk uksVksd‚MZ ds Åij e/; i"̀Bry esa fLFkr gksrk gSA ;g
Hkzq.k esa ,DVksMeZ ds e/;&i"̀Bry ds vUrxZeu }kjk curh gSA vUrxZeu
ds QyLo:i U;wjy xzwo (neural groove) curh gS ftlds nksuksa fdukjksa
ds e/; esa feyus ls U;wjy uky (neural tube) dk fuekZ.k gksrk
gSA ;g ,fiMfeZl ls vyx gksdj dsUæh; rfU=dk&rU= dk fuekZ.k djrh
gSA

bldh xqgk rfU=dk xqgk (neurocoel) dgykrh gSA vf/kd fodflr
d‚MsZV tUrqvksa sa esa rfU=dk&uky dk vxyk fljk pkSM+k gksdj efLr"d dk
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fuekZ.k djrk gS rFkk 'ks"k Hkkx Likbuy d‚MZ ;k jh<+ jTtq (spinal
cord) cukrk gSA

3- xzluh fonj dh mifLFkfr (Pharyngeal Clefts)& xzluh fonj ;k
vk'k; fonj (visceral clefts) leLr dkMsZV tUrqvksa esa thou dh fdlh
u fdlh çkoLFkk esa vo'; ik;s tkrs gSaA ;s vkgkj uky dh vxyh ik'oZ
nhokjksa esa ;qxy fNæksa ds :i esa ik;s tkrs gSa ftuds }kjk xzluh xqgk
ckgj dks [kqyrh gSA Hkzq.k xHkkZoLFkk esa ;s ,DVksMeZ ds vanj dh vksj /kalus]
rFkk xzluh ds ,.MksMeZ ds ckgj dh vkSj mHkjus ,oa nksuksa ds lesdu ls
curs gSaA dqN tUrqvksa ¼,EQhv‚Dll½ esa ;s thou&i;ZUr ik;s tkrs gSaA
eNfy;ksa esa ;s Dykseksa esa ifjofrZr gks tkrs gSa vkSj Dykse&fNæksa }kjk
ckgj [kqyrs gSaA LFkyh; tUrqvksa esa ;s vUr%lzkoh xzfUFk;ksa esa ifjofrZr gks
tkrs gSaA

fp= Ø- 1-3% tyh; d‚V esa Dykse&fonj (Gill-clefts)
;k Dykse&fNæ (Gill-slits)

1-2-2 dkWMsZVk rFkk u‚u&dkWMsZVk esa fHkUurk
(Differences between Chordata and Non-chordata)

çkFkfed d‚MsZVk y{k.kksa ds O;frfjDr d‚MsZV rFkk u‚u&d‚MsZV tUrqvksa esa
fuEufyf[kr vUrj gS&

1- thfor vUr%dadky dh mifLFkfr (Presence of living
endoskeleton)& dkWMZsV tUrqvksa esa etcwr vfLFk;ksa dk cuk gqvk <k¡pk
gksrk gS tks 'kjhj ds vanj fLFkr gksrk gSA ukWu&d‚MsZV tUrqvksa esa ;k rks
dadky dk vHkko gksrk ;k ;g ckádadky gksrk gS] tks thfor dkbfVu
inkFkZ dk cuk gksrk gSA
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2- iqPN dh mifLFkfr (Presence of a post-anal tail)& 'kjhj ds eq[;
v{k dk xqnk}kj ds ikl okyk Hkkx okLrfod iqPN dgykrk gSA blesa
isf'k;k] uoZdkMZ] uksVksdkMZ ;k d'ks#d n.M ,oa jä&okfgfu;k¡ gksrs gSa]
fdUrq ik'oZ vaxksa dk çHkko gksrk gSA ukWu&d‚MZsV tUrqvksa dh iqPN dkMsZV
tUrqvksa ls fcYdqy fHkUu gksrh gSA

3- v/kj ân; (Ventral heart)& dkWMsZVk esa ân; vkgkj uky ds uhps
v/kj ry ij fLFkr gksrk gS] fdUrq ukWu&dkWMsZVk esa ;g lnSo vkgkj&uky
ds Åij fLFkr gksrk gSA

4- can ifjogu rU= dh mifLFkfr (Presence of closed vascular
system)& vf/kdka'k ukWu&d‚MZsVk esa ifjogu rU= [kqyk gksrk gS] D;ksafd
budh #f/kj okfgfu;k¡ dksf'kdkvksa esa lekIr u gksdj fHkfÙk&foghu
#f/kj&foojksa esa lekIr gksrh gSa] vr% buds ?kkfl; vaax jä esa iM+s jgrs
gSaA dkWMsZVk leqnk; esa ifjogu rU= can gksrk gS vkSj bldh fpj&
okfgfu;k¡ fuf'pr nhokjksa okyh jä dksf'kdkvksa (blood capillaries) esa
lekIr gksrh gSA vr% blesa vkar vax (visceral organs) :f/kj ds okgdksa
dh nhokj }kjk :f/kj ls vyx jgrh gSA

5- ;—r fuokfgdk mirU= dh mifLFkfr (Presence of hepatic
portal system)& dkWMsZVk tUrqvksa esa vkgkjuky ls Hkkstu vo'kksf"kr
djus ds i'pkr~ dwij&dksf'kdkvksa }kjk ;—r fuokfgdk f'kjk (hepatic
portal vein) esa igq¡prk gS tks bl jä dks ;—r esa ys tkrh gS vkSj ;—r
ds vanj dksf'kdkvksa esa foHkkftr gksdj ;dr̀&dksf'kdkvksa dks jä
igq¡pkrh gS ukWu&dkWMsZV esa ,slk ugha gksrk gSA

6- yky jä dksf'kdkvksa dh mifLFkfr (Presence of red blood
corpuscles)& dkWMsZV tUrqvksa esa gheksXyksfcu ¼'olu inkFkZ½ yky jä
df.kdkvksa esa ik;k tkrk gSA ukWu&dkWMsZV tUrqvksa esa vf/kdrj
gheksXyksfcu ds LFkku ij ghekslk;fuu gksrk gS tks jä ds IykTek
esa ?kqyk jgrk gS

7- jä ifjogu dh fn'kk (Direction of blood flow)& ukWu&d‚MsZV
tUrqvksa esa i"̀B okfguh (dorsal vessel) esa jä ihNs ls vkxs dh vksj
cgrk gS fdUrq d‚MsZV tUrqvksa esa ;g vkxs ls ihNs dh vksj cgrk gSA

8- ukWu&d‚MsaZV (Coelom)& tUrqvksa esa lhykse ,d tksM+h i;ZUrjax xqgk
(perivisceral cavity) ds :i esa vkf'kd vaxksa ds pkjksa vksj ikbZ tkrh
gSA d‚MsZV tUrqvksa esa ;g fuf'pr Hkkxksa esa c¡Vh gksrh gS vkSj çR;sd Hkkx
dk ,d fuf'pr dk;Z gksrk gSA ;s Hkkx fuEufyf[kr gS - i"̀Bh; ek;kslhy
(myocoel) e/; usÝkslhy (nephrocoel)] rFkk ik'oZ ,oa v/kj]
LIysadukslhy (splanchnocoel)

9- U;wj‚Ul dh fLFkfr (Placement of neurons)& d‚MsZVk tUrqvksa esa
rfU=dk dksf'kdk uoZ dkMZ dh dsUæh; uky ds pkjksa vksj fLFkr gksrh gS
fdUrq u‚u&d‚MsZV tUrqvksaa esa ;s ckgj dh vksj fLFkr gksrh gSaA
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10- rfU=dkvksa dk mn~xe (Origin of nerves)& ukWu&dkWMsZVk esa rfU=dk
uoZ dkMZ ls çR;sd [k.M esa fLFkr xqfPNdk ls fudyrh gS tcfd d‚MsZVk
esa budk mn~xe i"̀B rFkk rfU=dk ewyksa (dorsal and ventral nerve
roots) ls gksrk gSA

11- tksM+h mikaxksa dh mifLFkfr (Presence of paired appendages)&
d‚MsZV tUrqvksa esa dsoy nks tksM+h mikax ik;s tkrs gSa fdUrq ukWu&d‚MsZVk
tUrqvksa esa budh la[;k fHkUu&fHkUu gksrh gS] tks 'kjhj esa mifLFkr [k.Mksa
dh la[;k ds vuq:i Hkh gks ldrh gSA

12- d'ks#d&n.M dh mifLFkfr (Presence of vertebral column)&
leLr d'ks#d n.M tUrq esa uksVksdkMZ ds LFkku ij dksjd&n.M ik;k
tkrk gSA ftlesa cgqrlh d'ks#dk,¡ gksrh gSA ukWu&d‚MsZVk tUrqvksa
esa ,slh dksbZ jpuk ugha ik;h tkrhA ;|fi euq";] gMZekfu;k
(Herdmania), csysuksXykll] Ldksfy;ksMksu ,oa esa<d ds çdkj] jpuk]
LoHkko ,oa dkf;Zdh esa cgqr vf/kd fHkUurk,¡ gS] fdUrq lHkh esa çkjfEHkd
d‚MsZVk y{k.k ik;s tkrs gSaA blh dkj.k ;s lHkh ,d gh Qkbye ds
vUrxZr j[ks x;s gSaA

1-2-3 d‚MsZV~l dh mRifÙk (Origin of Chordates)

d‚MsZV~l dh mRifÙk iSfyvkstksbd egkdYi (Palaeozoic Era) ds vkWMksZohf'k;u
dYi (Ordovician period) esa gqbZ gS] D;ksafd bl leqnk; ds lcls iqjkus
thok'e blh dYi (period) dh pêkuksa esa vyo.ktyh; eNfy;ksa ds :i esa
ik;s tkrs gSaA bl leqnk; dh mRifÙk ds ckjs esa oSKkfudksa dh nks ifjdYiuk,¡
egRoiw.kZ gSa&

¼v½ ,susfyM ifjdYiuk (Annelid Theory)& ;s ifjdYiuk ,susfyMk vkSj
d‚MsZV tUrqvksa ds e/; ik;h tkus okyh lekurkvksa ij vk/kkfjr gSA nksuksa
esa gh f}ik”ohZ; ,oa [k.M&;qDr 'kjhj (bilateral and segmented body)]
[k.Mh; mRltZu vax rFkk fodflr lhyksfed xqgk ik;h tkrh gSA bl
er dks oSKkfudksa dk vf/kd leFkZu çkIr ugha gSA

¼c½ ,dkbuksMeZ ifjdYiuk (Echinoderm Theory)& bl ifjdYiuk dks
oSKkfudksa dk leFkZu çkIr gSA gsehdkWMsZVk (Hemichordata) dks çFke
d‚MsZVk dgk tkrk gSA ;s —fe&l–'k leqæh tUrq gSa ftuesa çeq[k d‚MsZVk
y{k.kksa ds çkjEHk gksus dk ladsr feyrk gSA buds thou&pØ esa
V‚jusfj;k f'k'kq çkoLFkk (Tornaria larva) ik;h tkrh gSa tks ,dkbuksMeZ
dh ckbfiUusfj;k f'k'kq çkoLFkk (Bipinnaria larva) ls vf/kd lekurk
j[krh gSA blh vk/kkj ij oSKkfud i"̀Boa'k ds fuEufyf[kr oa'kØe dks
ekU;rk nsrs gSaA
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,dkbuksMeZ dk v‚jhdqyj ykokZ → gsehd‚MZsV ykokZ→ VîwuhdsV
ykokZ→ czSafd;ksLVksek ¼,EQhv‚Dll½

A

v‚LVªsdksMeZ eNyh ¼v‚MksZohf'k;u½ ¼dYi dh½

A

VsVªkiksMk (Tetrapods)

1-2-4 Qkbye d‚MsZVk ds eq[; mi&[k.M ;k lc&fMohtu
(Major Sub-divisions of Phylum Chordata)

Qkbye d‚MsZVk ,d fgVsjksthfu;l (heterogeneous) lewgksa dk tUrq&leqnk;
gS tks ,d&nwljs ls fHkUu gksrs gq, Hkh vusd y{k.kksa esa ,d&nwljs ls lekurk
j[krs gSaA Qkbye ds oxhZdj.k esa tUrqvksa ds ;s lewg muds fof'k"V y{k.kksa ds
vk/kkj ij cM+s dk;kZRed [k.Mksa ;k mi&[k.Mksa (division or sub-division) esa
O;ofLFkr fd;s x;s gSaA bu mi&[k.Mksa ;k VSDlk (texa) dks oxhZdj.k ds fofHkUu
flLVe (system) ds vUrxZr vyx&vyx çdkj ls O;ofLFkr fd;k x;k gS&

1- lc&Qkbyk ;k oxZ (Sub-phyla or Classes)& Qkbye d‚MsZVk dks
lqfo/kkuqlkj uksVksd‚MZ ds vk/kkj ij pkj çkjfEHkd mi&[k.Mksa esa
foHkkftr fd;k x;k gS] ftUgsa lc&Qkbyk dgrs gSa] tks fuEufyf[kr gSa&

(a) lc&Qkbye ,Msyks d‚MsZVk ;k gsehdksMsZVk (Sub-phylum 1-
Adelo Chordata or Hemichordata)

(b) lc&Qkbye VîwuhdsVk ;k ;wjksdkWMZsZVk (Sub-phylum 2- Tunicate
or Urochordata)

(c) lc&Qkbye ,Øsfu;k ;k flQsyksdkWMsZVk (Sub-phylum 3- Acrania
or Cephalochordata)

(d) lc&Qkbye Øsfu,Vk ;k oVhZczsVk (Sub-phylum 4- Craniata or
Vertebrata)

(a) lc&Qkbye ,Msyks d‚MsZVk ;k gsehdksMsZVk (Adelo
Chordata or Hemichordata)& (Gr-, hemi = half; chorde =
chord) & gsehdksMsZVk dks dkQh yEcs le; ls fuEu dksfV ds
d‚MsZV~l ekuk tkrk jgk gS] fdUrq vk/kqfud VSDlksu‚feLV~l
(Taxonomists) ds vuqlkj] gsehd‚MsZV~l esa okLrfod uksVksd‚MZ ds
LFkku ij LVkseksd‚MZ (stomochord) ik;s tkrs gaSA vr% bls vc
d‚MsZV~l ls vyx djds buoVhZczsV ds vUrxZr ,d LorU= Qkbye
ds :i esa ekU;rk nh x;h gSA
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(b) lc&Qkbye VîwuhdsVk ;k ;wjksd‚MsZVk (Tunicata or
Urochordata)& (Gr-, uros = tail; L, chorde cord)& bl
lc&Qkbye dks rhu oxksaZ (Classes - Ascidiacea, Thaliacea and
Larvacea) es foHkkftr fd;k x;k gS] tcfd lc&Qkbye ,sØsfu;k
(Acrania) ds vUrxZr dsoy ,d gh Cephalochordata) dks
lfEefyr fd;k x;k gSA lc&Qkbye Øsfu,sVk ;k oVhZczsVk
(Craniata or Vertebrata - L -, Vertebrates back-bone)
(Classes- Euphanerida, Heterostraci, Anaspida, Osteostraci,
Petromyzontia, Myxinoidea, Placodermi, Elasmobranchii,
Osteichthyes, Amphibia, Reptilia, Aves and Mammalia) gSA

2- çksVksd‚MsZVk rFkk ;wjksd‚MsZVk (Protochordata and Urochordata)&
Qkbye dkWMsZVk ds vUrxZr çFke nks lc&Qkbye ;wjksdkWMsZVk
rFkk ,sØsfu;k ds tUrq dsoy leqæh ty esa ik;s tkrs gSa rFkk bu lHkh esa
oVhZczy d‚ye ;k jh<+ dh gìh dk iw.kZ vHkko gksrk gSA vr% budks
lkekU; :i ls çksVksd‚MsZV~l (Protochordates; Gr-, Protos/First;
chorda - cord) dgrs gSa] D;ksafd ;s vkfne ;k çFke d‚MsZV gSa] tks
d‚MsZVk ds oa'kt dgs tkrs gSaA oxhZdj.k esa çksVksd‚MsZVk dks igys ,d
vyx Qkbye dk LFkku fn;k x;k Fkk ftlds vUrxZr gsehd‚MsZVk
(Hemichordata) dks Hkh ,d rhljs lc&Qkbye ds :i esa lfEefyr
fd;k x;k FkkA orZeku le; esa vc gsehd‚MsZVk dks buoVhZZczsV ds
vUrxZr ,d vyx LorU= Qkbye ds :i esa] tcfd ;wjksd‚MsZVk rFkk
flQsyksd‚MsZVk dks okLrfod lc&Qkbye ds :i esa ekU;rk nh x;h gSA

oVhZcszVk] tks Qkbye d‚MsZVk dk pkSFkk lc&Qkbye gS] dks tUrqvksa esa
lqfodflr oVhZczy d‚ye ;k jh<+ dh gìh ikbZ tkus dh otg ls vf/kd
fodflr d‚MsZV ekuk x;k gS rFkk bUgsa Qkbye d‚MsZVk ds mi&[k.M
(sub-division) ;wjksd‚MsZVk (Urochordata) esa lfEefyr fd;k x;k gSA
dHkh&dHkh çksVksd‚MsZV~l dks yksvj d‚MsZV~l (lower chordates) rFkk
oVhZczsV~l dks gk;j d‚MsZV~l (higher chordates) Hkh dgk tkrk gSA

3- ,sØsfu;k rFkk Øsfu,Vk (Acrania and Craniata)& lc&Qkbye
çksVksd‚MsZVk ds tUrqvksa esa flj rFkk Øsfu;e dk iw.kZ vHkko gksrk gS]
blfy, bUgsa ,Øsfu;k (Acrania; Gr-, a absent, crania = head) dgrs gSaA
blds foijhr lc&Qkbye ds tUrqvksa esa ,d lqfodflr flj rFkk
Øsfu;e ik;k tkrk gS] blfy, bUgsa Øsfu,Vk dgk tkrk gSA

4- ,XuSFkk rFkk XuSFkksLVksesVk (Agnatha and Gnathostomata)&
lc&Qkbye oVhZczsVk ;k Øsfu,Vk dks fuEu nks lSD”ku (sections) esa
foHkkftr fd;k x;k gS&

(i) ,XuSFkk (Agnatha; Gr-; A = not; gnathos = jaw)& blesa
okLrfod tksM+ksa rFkk ;qfXer inksa dk iw.kZ vHkko gksrk
gSA ,uFkksLVksEl NksVs] vkfne fdUrq vR;f/kd fof'k"V eNfy;ksa dh
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rjg ty esa ik;s tkus okys oVhZczsV~l gSaA buds vUrxZr
foyqIr ;wQSusfjMk] gsVjksLVªsfl] ,usfLiMk] vkWLVhvksLVªkfl rFkk
vk/kqfud iSVªksekbZt‚fUl;k rFkk feDlhu‚;fM;k dks lfEefyr fd;k
x;k gSA

(ii) XuSFkksLVksesVk (Gnathostomata; Gr-, gnathos = jaw, stoma
= mouth)& 'ks"k vU; lHkh oVhZczsV~l esa okLrfod tcM+s
rFkk ;qfXer ikn ik;s tkrs gSa] vr: bUgsa XuSFkksLVksesVk esa lfEefyr
fd;k x;k gSA igys ,XuSFkk rFkk XuSFkksLVksesVk dks Qkbye d‚MsZVk
ds vUrxZr lc&Qkbye dk LFkku fn;k x;k Fkk] fdUrq vk/kqfud
o"kksaZ esa bUgsa lc&Qkbye oVhZczsVk dh lqijDykl (superclass)
ekuk x;k gSA

5- ikblsl rFkk VsVªkiksMk (Pisces and Tetrapoda)& lewg XuSFkksLVksesVk
dks nks eq[; lewgksa esa foHkkftr fd;k x;k gS & ikblsl rFkk VsVªkiksMkA
lewg ikblsl (Pisces - L-, piscis = fish) ds vUrxZr lHkh çdkj dh
eNfy;ksa dks lfEefyr fd;k x;k gSA buesa ;qfXer fQUl (paired fins)
ik;s tkrs gSa rFkk ;s dsoy ty esa gh ik;h tkrh gSaA lewg VsVªkiksMk
(Tetrapoda; Gr-, retra= four; podos= foot) ds lHkh oVhZczsV~l esa pkj
ikn ik;s tkrs gSaA blds vUrxZr ,fEQfc;Ul] jsIVkbYl] if{k;ksa rFkk
Lru/kkfj;ksa dks lfEefyr fd;k x;k gSA

6- ,su,fEu;ksVk rFkk ,fEu;ksVk (Anamniota and Amniota)&
oVhZczsV~l tUrqvksa dks muds Hkzq.kh; ifjorZu (embryonic development)
ds vk/kkj ij Hkh foHkkftr fd;k x;k gSA ;g ,d fof'k"V f>Yyh
(amnion) tks fodflr Hkzq.k dks ,d fjtjo‚;j æo (reservoir fluid) esa
lqjf{kr j[krh gS] dh mifLFkfr ds vk/kkj ij fd;k x;k gSA ftu
oVhZczsV~l tUrqvksa ds Hkzq.kh; ifjorZu esa ;g f>Yyh ik;h tkrh gS]
mUgsa ,sfEu;ksVk (Amniota) lewg ds vUrxZr j[kk tkrk gSA blds
vUrxZr Dykl jsfIVfy;k] ,oht] eSesfy;k dks lfEefyr fd;k x;k gS]
tcfd vU; lHkh foyqIr isVªksekbt‚fUl;k] feDlhu‚;fM;k] filht
rFkk ,sfEQfc;k dks lewg ,su,fEu;ksVk (Anamniota) esa lfEefyr fd;k
x;k gS] D;ksafd buds Hkzq.kh; ifjo/kZu esa ,fEu;ksu f>Yyh vuqifLFkr gksrh
gSA

Qkbye dkWMsZVk ds lkekU; y{k.k (General Characters of
Phylum Chordata)

1- ;s lHkh LFkkukas] tSls& tehu] ty rFkk isM+&ikS/kksasa ij ik;s tkrs gSa
rFkk lHkh LorU= :i ls jgus okys tho gSA

2- 'kjhj esVkesfjd [k.M;qDr (metamerically segmented)]
ckbySVjy flfefVªdy rFkk NksVs ls ysdj cM+s vkdkj okys tho
gSaA
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3- thou dh fdlh u fdlh voLFkk esa buesa xqnk ds ihNs ,d is'kh;
iqPN (tail) ik;h tkrh gSA

4- dqN dks NksM+dj çk;% lHkh esa Ropk ds Åij cká dadky mifLFkr
gksrk gSA

5- nsgfHkfÙk fVªIyksCykfLVd] vFkkZr blesa rhu teZu Lrj& ,DVksMeZ]
ehlksMeZ rFkk ,.MksMeZ ik;s tkrs gSaA

6- ;s lhyksesV tUrq gS] vFkkZr~ buesa okLrfod ,.Vsjkslhfyd ;k
lkbtkslhfyd (enterocoelic or schizocoelic) lhykse ik;k tkrk
gSA

7- buesa thou dh fdlh u fdlh voLFkk esa uksVksd‚MZ mifLFkr gksrh
gSA

8- MkslZy uoZ&d‚MZ ufydk ds leku rFkk vkgkjuky ds i"̀B ry ij
fLFkr gksrh gSA

9- lHkh d‚esaV~l esa thou dh fdlh u fdlh voLFkk esa QSfjaDl dh
nhokj esa fxy&fLyV~l ik;s tkrs gSaA

10- vkgkjuky ikpu xzfUFk;ksa lfgr iw.kZA

11- #f/kj ifjogu&rU= can çdkj dk] ân; M‚lZy rFkk oS.Vªy
okfgfu;ksa lfgr 'kjhj ds oS.Vªy ry ij fLFkrA fgisfVd iksVZy
rU= fodflrA

12- mRltZu rU= çksVks ;k ehlks ;k esVkusfÝd fdMuh (kidneys) ls
feydj cuk gksrk gSA

13- uj vkSj eknk vf/kdka'kr: vyx&vyx gksrs gSaA

1-2-5 Qkbye d‚MsZVk dk oxhZdj.k
(Classification of Phylum Chordata)

Qkbye d‚MsZVk vusd gsVsjksthul (heterogenous) d‚MsZVk lewgksa ls feydj
cuk gqvk gS] ftlesa ,d lewg ds tUrq nwljs lewg ds tUrqvksa ls vusd y{k.kksa
esa fHkUurk j[krs gSa] fdUrq dqN y{k.kksa esa lekurk Hkh n'kkZrs gSaA ikdZj rFkk
gSlosy (Parker and Haswell) us d‚MsZVk dks uksVksd‚MZ ds vk/kkj ij pkj
lc&Qkbye esa foHkkftr fd;k gSA

1-2-6 lc&Qkbye (Sub-phylum)

,sMsyksdkMsZVk ;k gsehdksMsZVk (Sub Phylum - (I) : Adelochordata or
Hemichordata)
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lkekU; y{k.k (General Characters)

1- ;s ljy jpuk okys d‚yksfuvy ;k lksfyVjh] vpy ;k LorU=thoh ,oa
fcyksa esa jgus okys tUrq gSa tks furkUr leqæ ls gksrs gSaA

2- 'kjhj dksey rFkk —fe dh rjg gksrk gS tks çkscksfll (proboscis)]
d‚yj (collar) ,oa /kM+ (trunk) esa foHkkftr gksrk gSA

3- lhykse ,s.Vsjkslhyl (enterocoelous) gksrk gS] tks çksVkslhy
(protocoel)] ehtkslhy (mesocoel) vkSj eSVklhy (metacoel) esa
foHkDr gksrk gSA

4- çkscksfll esa cDdy MkbofVZdqye (buccal diverticulum) gksrk gSA bls
igys uksVksd‚MZ (notochord) le>k x;k FkkA

5- ikpu dSuky lh/kh vkdkj dh gksrh gSA QSfjaDl dh nhokj esa dbZ tksM+h
fxy&fLyV~l (gill slits) gksrs gSaA

6- jä ifjogu rU= [kqyk (open type) gksrk gS ftlesa ,d lS.Vªy
lkbul] ,d iYlsVkby gkVZ rFkk nks yEch jä okfguh ¼M‚lZy rFkk
oSuVªy½ gksrh gSaA

7- mRltZu rU= ,d Xykses#yl (glomerulus) ls curk gS tks çkscksfll esa
fLFkr gksrk gSA

8- rfU=dk rU= ljy gksrk gSA

9- tuu ySafxd gksrk gSA uj vkSj eknk vyx&vyx ;k la;qDr gksrs gSA
xksukM (gonads) ds vusd tksM+s ik;s tkrs gSaA

10- fu"kspu ckgjh gksrk gSA ifjorZu vçR;{k gksrk gSA buesa VkusZfj;k ykoZy
voLFkk ik;h tkrh gSA
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Lkkj.kh Ø- 1-1% Showing Sub-division of Phylum Chordata According
to Parker & Haswell (Revised by Marshall & Williams)

1. Ascidiacea

3. Anaspida

2. Pterobranchia

2. Heterostraci

1. Euphanerida

1. Cephalochordata

3. Larvacea

6. Myxinoidea

8. Elasmobranchii
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7. Placodermi
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Lkkj.kh Ø- 1-2% Outline Classification of Phylum Chordata According
to Parker & Haswell (Revised by Marshall & Williams, 1987)
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oxhZdj.k (Classification)

bl lc&Qkbye dh lHkh Kkr tkfr;ksa dks fuEufyf[kr nks Dyklksa esa ck¡Vk x;k
gSA

Dykl (I) : ,.Vsj‚I;wLVk

Class (I) : Enteropneusta

1- ;s lksfyVjh tUrq gSa tks fcyksa esa jgrs gSaA d‚yj esa Vs.VkdqysVsM Hkqtk,¡
ugha gksrhA

2- ikpu uky lh/kh] eq[k vkSj xqnk}kj vyx&vyx fljksa ij fLFkr gksrs gSaA
QSfjaDl dh nhokj esa vusd tksM+h ds vkdkj ds fxy&fLyV (gill - slits)
ik;s tkrs gSaA

3- uj vkSj eknk vyx&vyx gksrs gSA xksukM~l (gonads) vusd gksrs gS]
tks lSd (sac) ds vkdkj ds gksrs gSaA

mnkgj.k& cSysuksXyksll (Balanoglossus)] lSdksXyksll (Saccoglossus)]
VkbdksMjk (Ptychodera)

Dykl (II) : VSjks czSafd;k

Class (II): Pterobranchia

1- ;s d‚yksfuvy] LFkkuc) rFkk fcyksa esa jgus okys tUrq gSaA d‚yj esa
Vs.VkdqysVsM Hkqtk,¡ ikbZ tkrh gSa] Hkqtk,¡ [kks[kyh rFkk lhfy,sVsM gksrh
gSaA

2- ,d tksM+h fxy&fLyV ik;s tkrs gSaA ;k iw.kZ:is.k vuqifLFkr ik;s tkrs
gSaA ikpu dSuky U vkdkj dh gksrh gS] eq[k rFkk xqnk}kj ,d gh fljs
ij fLFkr gksrs gSaA

3- uj vkSj eknk fyax vyx&vyx ;k la;qDr gksrs gSA ifjo/kZu esa ykoZy
voLFkk mifLFkr ;k vuqifLFkr gksrh gSaA

v‚MZj (i) : jSCMksIywjkbMk

Order (i) : Rhabdopleurida

1- d‚yksfu;y] d‚yksuh dk çR;sd lnL; vkil esa ,d vk/kkj ;k LVksyu
ls tqM+k jgrk gSA

2- d‚yj esa ,d tksM+h Vs.VkdqysVsM Hkqtk,¡ ik;h tkrh gSaA fxy&fLyV
vuqifLFkr gksrs gSaA

mnkgj.k& jSCMksIywjk (Rhabdopleura)
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v‚MZj (i) lsQSyksfMLlhMk

Order (i) : Cephalodiscida

1- ;s lksfyVjh tUrq gSaA d‚yj esa vusd Vs.VkdqysVsM Hkqtk,¡ gksrh gSaA

2- ,d tksM+h fxy&fLyV ik;s tkrs gSaA

mnkgj.k& lsQSyksfMLdl (Cephalodiscus)] ,sVqcsfj;k (Atubaria)

lc&Qkbye&(II) : VîwuhdssV ;k ;wjksdkWMsZVk

Sub-Phylum (II) : Tunicate aur Urochordata

;wjksd‚MZ~l lk/kkj.kr;k leqæh LDoVZ~l (Sea Squirts) ds uke ls tkus
tkrs gSaA budk loZçFke eqvk;uk vjLrw (Aristotle, 384-22 B-C-) us fd;k
FkkA

1-2-7 fof'k"V y{k.k (Specific Characters)
1- budh yxHkx 2]100 tkfr;k¡ Kkr gSaA leLr ;wjksd‚MsZV~l leqæh ty esa

vdsys ;k NksVs&NksVs leqg (colonies) esa LorU= :i ls rSjrs jgrs gSaA
dqN leqæh ty esa pêkuksa ij vkthou fpids jgrs gSaA

2- o;Ld 'kjhj fMtusjsV (degenerate)] vlefer (asymmetrical)]
FkSyhuqek] vulSxes.VsM (unsegmented)] fcuk ;qfXer iknksa rFkk
lkekU;r% fcuk iqPN ds gksrk gSA

3- 'kjhj ds Åij Vîwuhflu (tunicine) inkFkZ ls cuk ,d fpEeM+ [kksy]
ftls VsLV ;k Vîwfud (test or tunic) dgrs gSa] p<+k jgrk gSA

4- ,d VfeZuy cSazfd;k fNæ rFkk ,d M‚lZy ,Vªh;y fNæ lkekU;r%
mifLFkr gksrk gSA

5- lhykse dk vHkko gksrk gS] fdUrq ,d ,DVksMeZy ,Vªh;y xqgk (atrial
cavity) tks QSfjaDl dks pkjksa vksj ls ?ksjs jgrh gS] ,Vªh;y fNæ }kjk
ckgj [kqyrh gSA

6- vkgkjuky U ds vkdkj dh gksrh gSA xzluh (pharynx) cM+h ,oa
FkSyhuqek rFkk bldh ik'oZ nhokjksa esa vusd fxy&njkjsa gksrh gSaA

7- o;Ld voLFkk esa QSfjfUt;y fxy&njkjksa (pharyngeal gill-slits) ds
vykok dksbZ vU; egRoiw.kZ d‚MsZV y{k.k ugha ik;k tkrk] ijUrq LorU=
rSjus okyh VSMiksy ykoZy (tadpole larval) çkoLFkk buds thou esa
egRoiw.kZ gksrh gS] D;ksafd buesa ewy d‚MsZV y{k.k uksVksd‚MZ ,oa i"̀B
ukyor~ uoZdkWMZ (nerve cord) Hkyh çdkj fodflr voLFkk esa ik;h
tkrh gSaA

8- uksVksd‚MZ ykokZ dh iw¡N esa gh lhfer jgrh gS (uros - tail - chorda -
notochord)A

9- dk;kUrj.k (metamorphosis) ds vUrxZr tc ykokZ o;Ld esa cnyrk gS]
rks iw¡N ds lkFk gh uksVksd‚MZ lekIr gks tkrh gS rFkk i"̀B ukyor~
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uoZ&d‚MZ ,d NksVs ls Bksl xSafXyvksu (ganglion) ds :i jg tkrh gSA
blfy, bls fjVªksxzsflo dk;kUrj.k (retrogressive metamorphosis)
dgrs gSA

10- lk/ku ifjogu&rU= [kqyk (open), ân; ufydk ds leku rFkk v/kj
ry ij fLFkr gksrk gSaA #f/kj esa fo'ks"k osusMkslkbV~l (vanadocytes)
df.kdk,a ik;h tkrh gS] tks leqæh ty ls osusfM;e dk lzko.k djrh gSaA

11- mRltZu U;wjy xzfUFk] ikbyksfjd xzfUFk rFkk usÝkslkbV~l #f/kj
df.kdkvksa ds }kjk gksrk gSA

12- xksuM~l ;k tuukax (gonads) f}fyaxh gksrk gSA vySafxd tuu cfMax
ds }kjk gksrk gSA

oxhZdj.k (Classification)

lc&Qkbye ;wjksd‚MsZVk dh yxHkx 2]100 tkfr;k¡ Kkr gSa] ftuesa 2]000
tkfr;ksa LFkkuc) (fixed) rFkk 100 iSysftd (pelagic) gSaA bu tkfr;ksa dks
gMZeku (Herdman, 1891)] xkjLVax (Garstang, 1895)] iSjhvj (Perrier, 1898)]
gkVZes;j (Hartmeyer, 1909-11) rFkk ,l-,e- nkl (S.M. Dass, 1957) us
fofHkUu çdkj ls oxhZ—r fd;k gSA bl iqLrd esa ;wjksd‚MsZVk dk oxhZdj.k
R.S.K. Barnes, Calow, P. P.S.W. Olive and D.W. Golding The
Invertebrates: A New Synthesis ds f}rh; laLkdj.k ij vk/kkfjr gSA

oxZ(a) : ,slhfM,fl;k

Class (a) : Ascidiacea
1- ;s LFkkuc) ;k LorU= :i ls rSjus okys] vdsys ;k lewgksa (solitary or

colonial) esa ik;s tkus oky leqæh VîwuhdsV~l tUrq gksrs gSaA

2- o;Ld voLFkk esa iw¡N] uksVksd‚MZ rFkk uoZd‚MZ dk iw.kZ vHkko ik;k tkrk gSA

3- VsLV rUrqvksa ,oa dksf'kdkvksa lfgr la;ksth Ård tSlk ¼LFkk;h½A

4- xzluh ;k czkafp;y lSd (branchial sac) lqfodflr ,oa FkSyhuqek rFkk
nksuksa ik”oZ nhokjksa ij vla[; fxy&njkjsa ;k fLVXesVk (stigmata)
mifLFkr gksrs gSaA

5- tuu vySafxd rFkk ySafxd (asexual and sexual) nksuksa çdkj dk ik;k
tkrk gSaA ;g oxZ fuEufyf[kr pkj v‚MZlZ (orders) esa foHkkftr fd;k
x;k gSA

v‚MZj (a) : ,Iyks;wlksczSfUd;k

Order (a) : Aplousobranchia
1- lHkh tUrq e.Myh; (colonial) gksrs gSaA

2- tuu vax (gonads) vkar ds NYys esa fLFkr gksrs gSaA

3- QSfjaDl (pharynx) dh fHkfÙk lkekU; gksrh gSaA

mnkgj.k& DySosfyuk (Clavelina)A
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v‚MZj (b) : LVksykbMksczSfUd;k

Order (b) : Stolidobranchia

1- eq[;r% ,dy (solitary) ik, tkrs gSaA

2- tuu vax nsg&fHkfÙk (body wall) esa /k¡als gq, gksrs gSaA

3- QSfjaDl Å/oZ :i esa eqM+k gqvk rFkk vkUrfjd n.M (internal bars)
lfgr gksrk gSA

mnkgj.k& cksfVªYkl (Botryllus)] gMZekfu;k (Herdmania)A

v‚MZj (c) : ¶yscksczSfd;y

Order (c) : Phlebo Branchial

1- vf/kdka'kr% ,dy (solitary) gksrs gSaA

2- tuu vax vk¡r ds NYys esa fLFkr gksrs gSaA

3- QSfjaDl esa mBh gqbZ vkUrfjd nf.Mdk,¡ (internal bars) mifLFkr gksrh
gaSA tks fd iSfiyh ds f}'kkf[kr gksus ls curh gSaA

mnkgj.k& flvksuk (Ciona)] ,slhfM;k (Ascidia)A

v‚MZj (d) : ,LikbjsdqysVk

Order (d) : Aspiraculata

1- leqæh (marine) tUrq gksrk gSaA

2- 'kjhj FkSys tSlk rFkk VSLV tSyh leku gksrh gSaA

3- 'kjhj dk vxyk fljk l¡djk ftl ij eq¡g fLFkr gksrk gSA eq¡g VsUVSfdYl
(tentacles) }kjk f?kjk gqvk gksrk gSaA

mnkgj.k& ,LikbjsdqysVku (Aspiraculatan)A

oxZ (b) : FkSfy,fl;k

Class (b) : Thaliacea

1- ;s leqæ dh lrg ij vdsys ;k lewgksa esa LorU= :i ls rSjus okys
VîwuhdsV~l gSaA

2- 'kjhj yEck] ukykdkj] czSafd;y ,oa ,sVªh;y fNæ blds fojks/kh fljksa ij
ik;k tkrk gSaA

3- nsgfHkfÙk esa 'kjhj ds pkjksa vksj QSyh eksVh isf'k;k¡ VsLV Li"V ,oa
ikjn'kZd gksrh gSaA

4- thouo`Ùk esa f}:ih (dimorphic)] vySafxd (asexual) ,oa ySafxd
(sexual) lnL;ksa dk ih<+h ,dkUrj.k (alternation of generation) gksrk
gSaA



20
Lo-vf/kxe
ikB~; lkexzh

la?k&Ik"̀Boa'k
;k dkWMsZVk

fVIi.kh

bl oxZ ds vUrxZr fuEufyf[kr nks v‚MZj (Order) gSa&

v‚MZj (i) : M‚fyvksfyMk ;k lkbDyksek;fj;k

Order (i) : Doliolida or Cyclomyaria

1- LorU= :i ls rSjus okys iSysftd (pelagic) tUrq gksrs gSaA 'kjhj dkLd
(cask) dh Hkk¡fr gksrk gS] czSafd;y rFkk ,sVªh;y fNæ fojks/kh Nksjksa ij
ik, tkrs gSaA

2- VsLV iryk ,oa Li"V gksrk gSaA ek¡lisf'k;k¡ iw.kZ tks 'kjhj dks pkjksa vksj
ls ?ksjrh gSaA

3- fLVXesVk (stigmata) 'kjhj ds i'p Hkkx ij gksrk gSaA gjekÝksMkbV
(hermaphrodite) rFkk thouo`Ùk esa fi<+h&,dkUrj.k (alternation of
generation) mifLFkr gksrk gSA

4- yaSfxd ih<+h ges'kk iksfyeksfQZd (polymorphic)] ykokZ esa uksVksd‚MZ rFkk
uoZd‚MZ mifLFkr gksrs gSaA

mnkgj.k& M‚fyvksye (Doliolum)A

v‚MZj (ii) : ik;jkslksfeMk

Order(ii) : Pyrosomida

1- lewgksa esa ik;s tkus rFkk LorU= :i ls rSjus okys iSysftd (pelagic)
tUrq gksrs gSA

2- VsLV ikjn'kZd rFkk tSyh&l–'k gksrh gSaA

3- d‚yksuh (colony) ,d [kks[kys flfy.Mj (cylinder) dh Hkk¡fr cuh gksrh
gS] ftldk ,d fljk can jgrk gSA d‚yksuh ds leLr twv‚;M~l
(zooids) ;k lnL; ,d gh VsLV ds vanj bl çdkj ls can jgrs gS fd
lHkh twv‚;M~l ds czSafd;y fNæ (branchial apertures) ckgj dh vksj
rFkk muds ,sfVª;y fNæ (atrial apertures) vanj dh vksj [kqyrs gSaA

4- cSDVhfj;k dh mifLFkfr ds dkj.k d‚yksuh pedhyh (phosphorescent)
gksrh gSA

mnkgj.k& ik;jkslksek (Pyrosoma)A

v‚MZj (iii) : lkfYiMk ;k MsLeksek;fj;k

Order (iii) : Salpida or Desmo Maria

1- LorU= :i ls rSjus okys iSysftd (pelagic) tUrq ik, tkrs gSaA 'kjhj
ewyh ds vkdkj dk] czSafd;y rFkk ,sfVª;y fNæ fojks/kh Nksjksa ij ik,
tkrs gSaA

2- ek¡lisf'k;k¡ v/kj ry ij viw.kZ ,oa VsLV lqfodflr rFkk ikjn'khZ gksrs gSaA

3- thouo`Ùk esa ih<+h&,dkUrj.k mifLFkr] ,oa iqPNd (tailed) ykokZ
vuqifLFkr gksrk gSA

mnkgj.k& lkYik (Salpa)A
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oxZ (c) : ykosZfl;k ;k visf.Mdqysfj;k

Class (c) : Larvacea or Appendicularia

1- lw{e (5 mm rd yEcs½] LorU= :i ls rSjus okys leqæh iSysftd
(pelagic) ;wjksdk¡MsZV~l tUrq gksrs gSaA

2- ;s fu;ksVsfud (neotenic) gksrs gSa] vFkkZr buesa VSMiksy çkoLFkk esa gh
tuukax cu tkrs gSa rFkk tuu gksus yxrk gS vkSj dk;kUrj.k ugha
gksrkA vr% ;s thou&i;ZUr ykoZy voLFkk esa gh cus jgrs gS ¼buds
o;Ld ugha feyrs½A

3- VsLV eksVk] <hyk o tSyh&l–'k ¼vLFkk;h½ gksrk gSaA

4- 'kjhj /kM+ o iw¡N esa foHksfnr rFkk fxy&njkjksa dh dsoy ,d tksM+h
mifLFkr gksrh gSaA

5- ,sfVª;y xqgk NksVh rFkk xqnk}kj 'kjhj ds v/kj ry ij gksrk gSA

6- uj vkSj eknk tuukax ,d gh tUrq esa gksrs gSaA

bldks fuEufyf[kr v‚MZj esa foHkkftr fd;k x;k gSA

v‚MZj (i) : d‚isySVk

Order (i) : Copelata

1- VsLV&gkml (test-house) ckbjsfM;yh lheSfVªdy ftlesa dsoy ,d
vyx bugsys.V rFkk ,DlgSys.V fNæ mifLFkr (Oikopleura) ;k
dsoy ,d gh fNæ mifLFkr (Kowalski) gksrk gSaA

2- QSfjaDl esa ,.MksLVkby mifLFkr (Oikopleura) ;k vuqifLFkr
(Kowalevskia) gksrk gSA

mnkgj.k& vksbdksIywjk (Oikopleura)] visafMdsywfj;k (Appendicaluria)]
dksokysofLd;k (Kowalevskia)A

lc&Qkbye (III) : ,sØsfu;k ;k flQSyksd‚MZVk

Sub-Phylum (III) : Acrania or Cephalochordata

fof'k"V y{k.k (Specific Characters)
1- flQSyksd‚MsZV~l leqæh ty esa ik;s tkus okys NksVs eNyh ds leku tUrq

gSa] ftuesa d‚MsZV~l ds lHkh eq[; y{k.k ik;s tkrs gSaA

2- ;s leqæ esa LorU= :i ls rSjrs ;k feêh esa /kls jgrs gSaA 'kjhj yEckbZ esa
5 ls 8 lseh yEck] eNyh ds leku [k.Mh; rFkk ikjn'khZ gksrk gSA

3- ,d Li"V flj dk vHkko gksrk gS ,oa 'kjhj /kM+ rFkk iqPN esa foHkkftr
gksrk gSaA

4- ;qfXer iknksa dk vHkko] fdUrq ehfM;u fQu mifLFkr gksrh gSaA

5- cká dadky dk vHkko rFkk ,fiMfeZl ,dLrjh; gksrh gSaA

6- isf'k;k¡ M‚u&ysVjy rFkk ek;ksVksEl esa lsxes.Vyh O;ofLFkr gksrh gSaA
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7- lhykse ,.Vjkslhyl] fdUrq QSfjath;y {ks= esa ,Vh,e ds fodflr gksus
ds dkj.k vYifodflr gksrk gSA

8- 'kjhj dh iwjh yEckbZ esa vxz Nksj rd QSyh ukyor~ uoZd‚MZ rFkk
uksVksd‚MZ (Cephales = head; Chordata = notochord) ik;h tkrh gSA

9- QsfjaDl cM+k rFkk QSfjfUt;y fxy&fLyV~l Li"V vkSj la[;k esa vf/kd
gksrs gSaA

10- ,fVª;y xqgk vR;f/kd fodflr gksrk gSA

11- QSfjaDl ds vanj ,.MksLVkby vkSj lhfy,sVsM VªSDV (ciliated tract)
mifLFkr gksrk gSa] tks Hkkstu ds d.kksa dks idM+us esa lgk;d gksrs gSaA

12- xksuM~l lsxes.Vyh O;ofLFkr gksrs gSaA

13- mRltZu vax [k.M;qDr usÝhfM;k ds :i esa gksrs gSaA

14- fu"kspu fØ;k 'kjhj ds ckgj leqæh ty esa gksrh gSaA

15- ifjo/kZu vçR;{k rFkk ,d LorU= :i ls rSjus okyh ykoZy voLFkk esa
mifLFkr gksrk gSA

16- flQSyksd‚MsZV~l dh yxHkx 30 tkfr;k¡ Kkr gSaA

oxhZdj.k (Classification)

lc&Qkbye flQsyksd‚MsZVk ds vUrxZr dsoy ,d gh oxZ flQsyksdksMkZ
(Cephalochorda) rFkk ,d QSfeyh cazSfd;ksLVksek (Branchiostoma) lfEefyr
gSA bl QSfeyh esa nks tsusjk (genera) cSazfd;ksLVksek (Branchiostoma =
Amphiorus) rFkk ,slhesVª‚u (Asymmetron) vkrs gSaA thul caSfd;ksLVksek esa
vkB rFkk ,slhesVª‚u esa lkr tkfr;k¡ Kkr gSaA

oxZ % flQsyksd‚MsZVk (Class : Cephalochordata)

1- 'kjhj NksVh eNfy;ksa ds leku] esVkesfjLe (metamerism) rFkk
ek;ksVksEl (myotomes) vf/kd Li"VA

2- QSfjfUt;y fxy&fLyV~l la[;k esa vf/kdA ;s LorU= :i ls rSjus rFkk
fcy esa jgus okys d‚MsaZV gksrs gSaA budh yxHkx 28 tkfr;k¡ ik;h tkrh
gSaA mnkgj.k& cSafd;ksLVksek ;k ,sfEQv‚Dll (Branchiostoma =
Amphioxus)A

lc&Qkbye&(IV) : Øsfu,Vk ;k oVhZczsVk

Sub-Phylum (IV) : Craniata or Vertebrata

;s fodflr d‚MsZV~l gSa ftuesa tfVy efLr"d (brain) dk Øfed fodkl gqvk
gS rFkk bues efLr"d vfLFk ;k mikfLFk (bone or cartilage) ds cus efLr"d
[kksy ;k ØSfu;e (brain box or cranium) ds vanj can jgrk gSA Hkzq.kh;
uksVksd‚MZ ds LFkku ij o;Ld esa vfLFk ;k mikfLFk dh d'ks#dkvksa (vertebrae)
ls cuh d'ks#d n.M (vertebral column) mifLFkr gksrh gSaA blfy, bl lewg
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dks d'ks#dh ;k ;wd‚MsZVk (Vertebrata or Euchordata) dgrs gSaA vfLFk;k¡ rFkk
mikfLFk;k¡ feydj bu tUrqvksa ds vanj ,d vUr%dadky (endoskeleton) cukrh
gSaA efLr"d ds lkFk&lkFk 'kjhj ds vxz fljs ij laosnkaxksa (sensory organs) dk
fodkl gksrk gS] ftlls vxz fljk ,d Li"V 'kh"kZ (head) esa foHksfnr gksrk gSA
QSfjfUt;y fxy&njkjsa (pharyngeal gill-slits) Hkzq.kkoLFkk esa rks lHkh d'ks#fd;ksa
esa curh gSa] ijUrq o;Ld voLFkk esa ;s dqN gh lnL;ksa esa ik;h tkrh gSaA
ukyor~ uoZd‚MZ vkthou mifLFkr rFkk d'ks#d n.M esa can jgrh gSA eNfy;ksa
ls ekuo rd lHkh d'ks#dh tUrq blh lewg ds vUrxZr vkrs gSaA buesa
i"̀Boa'kh; y{k.kksa dk Øfed mf}dkl (gradual evolution) gqvk gSA ;g
mf}dkl igys tyh; thou (aquatic life) vkSj mlls LFkyh; thou
(terrestrial life) dh vksj vxzlj gqvkA

1-2-8 lc&Qkbye Øsfu,Vk ;k oVhZczsVk ds lkekU; y{k.k
(General Characters of Sub-phylum Craniata or
Vertebrata)

1- fuEu dksfV ds d'ks#d tyh; rFkk mPp dksfV ds d'ks#d lkekU;r%
LFkyh; gksrs gSaA

2- ckbysVjyh flesfVªdy] esVkesfjdyh lsxes.VsM rFkk e/;e ls cM+s vkdkj
dk “kjhj gksrk gSA

3- 'kjhj Li"V :i ls flj] /kM+ rFkk ,d iksLV&,suy iqPN esa foHkkftr
gksrk gSA

4- /kM+ esa lk/kkj.kr: nks tksM+h ysVjy ikn (lateral appendages) mifLFkr
gksrs gaS] tks 'kjhj dks lk/kus] pyus rFkk vU; fof'k"V dk;ksaZ esa mi;ksx
fd;s tkrs gSaA

5- Ropk ,d LVªSfVQkbM ,fiFkhfy;e (stratified epithelium) ds :i esa
tks ,d ckgjh ,fiMfeZl rFkk Hkhrjh MfeZl ls feydj cuh gksrh gSA
tyh; d'ks#fd;ksa dh Ropk esa E;wdl xzfUFk;k¡ vf/kd ik;h tkrh gSaA

6- Ropk dh lrg Åij ls ,d lqj{kkRed cká dadky ls <dh jgrh gS
tks ,fiMeZy LdsYl] QSnlZ] cky] uk[kwu rFkk g‚uZ vkfn dk cuk gksrk
gSA

7- uksVksd‚MZ ofVZczy d‚ye esa cny tkrh gSA vUr%dadky (endoskeleton)
gìh ;k dkfVZyst ;k nksuksa gh ls tks ofVZczy d‚ye] xfMZYl rFkk fyEc
vfLFk;ksa ds :i esa gksrk gSA

8- lqfodflr 'kkbtkslhfyd lhykse ftlesa lHkh vkUrfjd vax fLFkr jgrs
gSaA

9- ikpu&rU= lEiw.kZ] vkgkj uky yEch ,oa dkWbYM (coiled)] QSfjfUt;y
fxy&fLyV~l la[;k esa lkr tksM+h ls vf/kd ugha ¼dsoy lkbDyksLVksEl
dks NksM+dj½ gksrs gSaA
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10- 'olu tyh; d'ks#fd;ksa esa fxYl rFkk LFkyh; d'ks#fd;ksa esa QsQM+ksa
ds }kjk gksrk gSaA

11- #f/kj ifjogu&rU= can (closed) çdkj dk] ân; 2] 3 ;k 4 psEclZ dk
rFkk 'kjhj ds oS.Vªy ry ij fLFkr gksrk gSA gheksXyksfcu fixesaV yky
#f/kj df.kdkvks a esa ik;k tkrk gSA

12- mRltZu eslksusfÝd ;k esVkusfÝd fdMuh ds }kjk gksrk gSA

13- MkslZy uoZ&d‚MZ dk vxzHkkx Qwydj efLr"d dk fuekZ.k djrk gS tks
Øsfu;e ;k czsu c‚Dl (brain box) ds vanj can jgrk gSA uoZ&d‚MZ dk
'ks"k Hkkx Likbuy d‚MZ dk fuekZ.k djrk gS tks oVhZczy d‚ye dh
U;wjy dSuky ds vanj fLFkj jgrk gSA Øsfu;y rfU=dkvksa dh la[;k
10 ;k 12 tksM+h gksrh gSaA çR;sd lkbuy rfU=dk dk fuekZ.k M‚lZy ,oa
oS.Vªy :V~l (roots) ds vkil esa feyus ls gksrk gSA

14- fof'k"V laosnh vax us= rFkk d.kZ (eyes and ears) ds :i esa ik;s tkrs
gSaA

15- uj ,oa eknk vyx&vyx gksrs gSaA ;qfXer xksuM~l ftuesa lqfodflr
xksuksMDV~l ik;h tkrh gSA

16- ifjorZu çR;{k ;k vçR;{k :i ls gksrk gSA

17- Qkbye d‚MsZVk ds vUrxZr lcls cM+k lc&Qkbye oVhZczsVk gS ftlds
vUrxZr yxHkx 49]000 tkfr;k¡ lfEefyr gSaA blesa ls 40]000 tkfr;k¡
thfor rFkk 'ks"k foyqIr gks pqdh gSaA

1-2-9 ,u,sfEu;ksVk rFkk ,sfEu;ksVk d'ks#fd;ksa dh rqyuk
(Comparison Between Anamniota and Amniota
Vertebrates)

,u,sfEu;ksVk (Anamniota or Lower Vertebrates)

1- lewg (anamniota) ds vUrxZr oVhZczsV~l ds fuEu oxZ&
vksLVªSdksMehZ] lkbDyksLVksesVk] IySdksMeh] d‚f.MªDFkht] gksyksflQSyh]
fMIuksbZ] vkssLVhD;ht rFkk ,sfEQfc;k (Ostracodermi, Cyclostomata,
Place dermi, Chondrichthyes, Holocephali, Dipnoi, Osteichthyes
and Amphibia) lfEefyr gSaA bUgsa lkekU;: fuEurj d'ks#d (Lower
Vertebrates) dgrs gSaA

2- ;s fo'ks"kr% tyh; ek/;e esa okl djrs gSaA

3- 'kjhj lkekU;r% rhu Hkkxksa& flj] /kM+ rFkk iqPN esa foHkkftr gksrk gSA
xzhok vuqifLFkr gksrh gSA

4- nks tksM+h iSj ;k iknksa (limbs) esa ik, tkrs gSaA

5- cká dadky vuqifLFkr ;k MeZy LdsYl ds :i esa gksrk gSaA

6- QSfjfUt;y fxy&fLyV~l thou&i;ZUr mifLFkr gksrs gSA
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7- uksVksd‚MZ mifLFkr gksrh gS] fdUrq lsxes.VsM rFkk dkfVZyst ls f?kjh gksrh
gSaA

8- vUr%dadky vf/kdka'kr% dkfVZyst dhA

9- ân; 2 ;k 3 psEclZ ls fufeZr gksrk gSA

10- vlerkih ;k 'khr&#f/kjh; (poikilothermous or cold-blooded) gksrs
gSaA

11- 'olu vax fxYl ds :i esa ik, tkrs gSA

,fEu;ksVk (Amniota or Higher Vertebrates)

1- lewg amniota ds vUrxZr oVhZczsV~l ds 'ks"k jsIVhfy;k] ,soht] eSesfy;k
(Reptilia, Avis and Mammalia) lfEefyr gSaA

2- lkekU;r% mPprj d'ks#dh (Higher venbrates) dgrs gSaA

3- ;s fo'ks"kr% LFkyh; gksrs gSaA

4- 'kjhj lkekU;r% pkj Hkkxksa esa flj] xzhok] /kM rFkk iqPN esa foHkkftr gksrk
gSA

5- nks tksM+h is.VkMsDVkby ikn ,oa fQUl iw.kZr% vuqifLFkr gksrs gSaA

6- cká dadky ,fiMeZy lsy] QSnlZ] ckyksa] iatksa] g‚uZl~ vkfn ds :i esa
gksrk gSaA

7- QSfjfUt;y fxy&fLyV~l o;Ldksa esa vuqifLFkr gksrs gSaA

8- uksVksd‚MZ o;Ld esa oVhZczy d‚ye esa cnyh gqbZ voLFkk esa ik;k tkrk
gSaA

9- vUr%dadky vf/kdka'kr% gìh ds :i esa gksrk gSA

10- ân; jsIVkbYl dks NksM+dj lHkh esa 4 psEclZ ls fufeZr gksrk gSaA

11- lerkih ;k xje&#f/kjh; (homiothermous or warm-blooded) dgk
tkrk gSA

12- 'olu vax QsQM+ksa ds :i esa gksrs gSaA

13- fdMuh ehlks ;k esVkusfÝd gksrh gSaA

1-3 ;wjksdkWMsZVk&çfr:ih mnkgj.k& gMZekfu;k
(Urochordata – Typical Example– Herdmania)

Dykl ;wjksdkWMsZVk esa lh&LDoVZ (Sea squirt) vFkok ,sflfM;u (acsidian) vkSj
muds lEcU/kh çk.kh ik;s tkrs gSa tks lHkh leqæoklh gSa vkSj dqy feykdj
O;kid :i ls ik;k tkus okyk ;g ,d fofp= oxZ gSA buesa ls vf/kdka'k o;Ld
esa vusd d‚MsZV&vkj{k.k lekIr gks tkrs gSa ysfdu buds LoPNUn rSjus] okys
ykokZsa esa budh d‚MsZV lEcU/k&lekurk,¡ Li"V fn[kkbZ iM+ tkrh gSaA bu ykoksaZ esa
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xzluh fxy&njkj] i"̀Bh; ufydkdkj dsUæh; rfU=dk&rU= vkSj ,d uksVksd‚MZ
gksrk gS tks dsoy iw¡N rd lhfer jgrk gS ¼blfy, ;wjksdkMsZVk uke iM+k½A
dk;karj.k ds nkSjku fxy&njkjksa dks NksM+dj vU; lHkh dkMZ vkj{k.k lekIr gks
tkrs gSa ;s fxy&njkjsa ckgj dks u [kqydj ,d ,fVª;e (atrium) esa [kqyrh gSa
ftl esa ,DVksMeZZ dk Lrj cuk gksrk gSA buds 'kjhj ds pkjksa rjQ ,d vkoj.k
cu tkrk gS ftls VsLV (test) ;k Vîwfud (tunic) dgrs gSa ¼blh vk/kkj ij
VîwfudsVk] (Tunicata) uke iM+k½A dk;karj.k esa gksus okys ifjorZu LFkkuc)
thou ds fy, fo'ks"khdj.k gSa] ,sls thou esa flfy;jh vkgkj&i)fr ifjiw.kZ gks
tkrh gS] ftlds dkj.k lapyu vax rFkk rfU=dk&laosnh rU= ljy vkSj Úgkflr
gks tkrs gSaA buesa fo[kaMrk ugha ikbZ tkrh vkSj lhykse dk vHkko gksrk gSA ;s
lHkh mHk;fyaxh gksrs gSaA dqy feykdj yxHkx 2200 ;wjksdkWMsZVk Kkr gSaA buesa
lajpuk] LoHkko vkSj vkokl lEcU/kh Hkkjh fofo/krk ik;h tkrh gSA ;s LFkkuc)
gks ldrs gSa vFkok LoPNUn rSjus okysA ;s lHkh leqæksa esa ik;s tkrs gSa vkSj rVksa
ds lgkjs&lgkjs ;s nks ehy ls vf/kd dh xgjkbZ rd ik;s tkrs gSaA

çfr:ih mnkgj.k& gMZekfu;k (Herdmania) ;wjksdkWMsZVk vFkok
VîwfudsV leqæh çk.kh gksrs gSa tks lHkh leqæksa dh lHkh xgjkb;ksa esa ik, tkrs
gSaA ;s mÙkjh /kzqo egklkxj rFkk nf{k.kh /kzqo egklkxj ds {ks=ksa ls ysdj
m".kdfVca/kh; rd rFkk osykapyh {ks=ksa ls ysdj rhu ehy rd ds xgjs {ks=ksa esa
ik;s tkrs gSaA ;wjks dksMsZVk ,d leku LFkkuc) iwoZt ls mRiUu gq, gS vkSj bl
Dykl dh lokZf/kd lkekU; n'kk leqæh LosVj esa ikbZ tkrh gS ftues gMZekfu;k
vkrk gSA gMZekfu;k Hkkjrh; leqæksa esa ik;k tkus okyk lcls lkekU;
e‚uslhfM;u çk.kh gSA gMZekfu;k dh ckjg Kkr Lih'kht esa ls dsoy rhu
Lih'kht Hkkjr esa ikbZ tkrh gSa] ;s rhu Lih'kht] iSfyMk (H- pallida)] lhyksfudk
(H- ceylonica) rFkk ekSfjf'k;kuk (H- mauritiana) gSaA buesa ls Hkh dsoy igyh
nks Lih'kht gh Hkkjr ds rVorhZ leqæksa esa ikbZ tkrh gSa vkSj rhljh Lih'kht
xgjs ty esa ikbZ tkrh gSA ;gk¡ ij gMZekfu;k iSfyMk dk foLrkj ls o.kZu fd;k
x;k gSA

LoHkko rFkk vkokl& gMZekfu;k iSfyMk ,dpj leqæh çk.kh gSA bldk
çR;sd çk.kh vius i'p&v/kj fljs ij ,d ikn }kjk v/k%Lrj ls çk;%
vyx&vyx fpidk gksrk gSA tc v/k%Lrj jsrhyk gksrk gS rc ikn pkSM+k ;k
yack cu tkrk gS tks jsr esa xM+k jgrk gS vkSj tUrq dks leqæ dh ryh esa fLFkj
fd, jgrk gSA gMZekfu;k ds VsLV es vusd çdkj ds cgqr ls tho jgrs ik, tk
ldrs gSaA buesa ls dqN tho dsoy VsLV dh lrg ij gh fpids gks ldrs gSa
rFkk vU; tho VsLV ds inkFkZ esa U;wukf/kd xM+s jg ldrs gSaA gMZekfu;k ds
Hkkstu esa lw{e ikS/ks vkSj çk.kh vkrs gSa tSls fd 'kSokyA gMZekfu;k dk foLrkj
nwj&nwj rd ik;k tkrk gS gkykfd bls lkoZHkkSfed Lih'kht ugha dgk tk
ldrkA gMZekfu;k fgUn egklkxj] ç'kkar egklkxj rFkk vVykafVd egklkxj
ls fjdkMZ dh xbZ gS vkSj ;g Lih'kh ey; rFkk if'peh }hi lewg ls Hkh çkIr
dh xbZ gSA gMZekfu;k mHk;fyaxh rFkk v.Mçtd gksrh gSA fu"kspu leqæ esa



la?k&Ik"̀Boa'k
;k dkWMsZVk

27

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

lEiUu gksrk gS vkSj v.Mksa ls fudyrs VsMiksy ykokZ vYidkyhu LoPNan thou
fcrkdj leqæ dh ryh esa cSB tkrs vkSj ,d fLFkj thou fcrkus yxrs gSaA

1-3-1 cká y{k.k (External Features)

gMZekfu;k iSfyMk dk 'kjhj dqN&dqN nh?kZ vk;r ç—fr dk gksrk gS] bldk
fpidk gqvk fljk eqDr fljs dh vis{kk ladh.kZ gksrk gSA eqDr fljs ij nks fNæ
gksrs gSa&fxy&fNæ (branchial aperture) rFkk ,fVª;eh&fNæ (atrial aperture)A
o;Ld dk vkSlru vkdkj yxHkx 9.5 cm yack] 7 cm pksM+k rFkk 4 cm eksVk
gksrk gSA vf/kd vk;q okys çkf.k;ksa dk vkdkj 12 × 8 × 4 cm rFkk
vlk/kkj.k :i esa cM+s çk.kh dk vkdkj 13 × 8 × 4'5 cm gks ldrk gSA ikn tc
Hkh ik;k tkrk gS rks dkQh yack ¼3 ls 4 cm½ dk gks ldrk gSA çk—frd
voLFkk esa 'kjhj dk lkekU; jax xqykch gksrk gSA lrg ij pVdhys yky jax ds
{ks=dksa dk cuk gksuk gMZekfu;k dk fof'k"V y{k.k gS] ;s {ks=d VsLV esa ekStwn
jä okfgfu;ksa dh vUrLFk ?kqf.M;ksa ¼,sEiqykvksa½ ls cus gksrs gSaA VsLV uje vkSj
pehZ; gksrk gSA ;g vYio;Ldks esa yxHkx ikjn'khZ fdUrq o;Ldksa esa çk;%
vikjn'khZ gksrk gSA VsLV dh ckgjh lrg çk;% Å¡ph&uhph gksrh gS ftl ij dgha
mFkyh dgha dkQh xgjh js[kk,¡ cuh gksrh gS tks ,d nwljs dks dkVrh gqbZ lh Hkh
fn[kkbZ iM+rh gSaA fxy&fNæ rFkk ,fVª;eh fNæ 'kjhj ds NksVs&NksVs mHkkjksa ij
cus gksrs gSaA ftUgsa Øe'k% fxy&lkbQu (branchial siphon) rFkk ,fVª;eh
lkbQu (atrial siphon) dgrs gSaA iwjh rjg Qsys gksus ij ,fVª;eh lkbQu]
fxy&lkbQu ls T;knk yack gksrk gSA cM+s çdkj ds çk.kh esa ,fVª;eh lkbQu
yxHkx 1-5 cm] rFkk fxy&lkbQu yxHkx 1 cm yack gksrk gSA ,fVª;eh
lkbQu yxHkx lnSo gh Åij dks #[k fd, jgrk gS vkSj ,fVª;eh fNæ yxHkx
lh/kk [kM+k gksrk gSA fdUrq fxy lkbQu lnSo FkksM+k lk ckgj dh vksj >qdk
jgrk gS vkSj fxy&fNæ yxHkx ik'oZr% rFkk ,fVª;e fNæ ls nwj dks [kqyrk gSA
iwjh rjg QSys fxy&fNæ dk vkSlru O;kl yxHkx 2 cm] vkSj ,fVª;eh fNæ
dk vkslru O;kl yxHkx 1:2 cm gksrk gSA fxy&lkbQu ds çpkj ij yacs
fxy&Li'kZdksa (branchial tentacles) dk ,d pØ cuk gksrk gS] rFkk ,fVª;eh
lkbQu ds vk/kkj ij ,fVª;eh Li'kZd (atrial tentacles) uked ekewyh ls
nk¡rsnkj oyuksa dk ,d ?ksjk cuk gksrk gSA lkbQuksa dk VsLV cgqr yphyk gksrk
gS vkSj leqæ ds ty esa rfud lk Hkh fo{kkse gksus ij ;g ladqfpr gksdj fNæksa
dks can dj nsrk gSA
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fp= Ø- 1-4% gMZekfu;k iSfyMk ¼cká y{k.k½

ikn tc gksrk gS rc ;g çk.kh ds vkokl ds v/k%Lrj dh ç—fr ds
vuqlkj fHkUu&fHkUu vk—fr dk gks ldrk gSA ;fn v/k%Lrj ckjhd jsr dk cuk
gqvk gks rc ikn v.Mkdkj gksrk gS] lrg fpduh gksrh gS rFkk VsLV dkQh dM+k
gksrk gSA fdUrq ;fn v/k%Lrj lhih&dop vkfn ds eksVs&eksVs VqdM+ksa dk gksrk gS
rc ikn ds vk—frd vfu;fer gksrh gS vkSj ;g yxHkx uje gksrk gSA

fxy&fNæ çk.kh dk vxz fljk n'kkZrk gS] Qyr% foijhr fljk tks v/k%Lrj
ij fpidk jgrk gS] i'p fljk gksrk gSA ,fVª;eh fNæ okyh fn'kk 'kjhj dh i"̀B
fn'kk gksrh gS tks cgqr gh lhfer gksrh gSA ,fVª;eh fNæ okyh lrg ls foijhr
fn'kk tks va'kr% v/k%Lrj ls fpidh jgrh gS v/kj lrg gksrh gSA ;g v/kj
lrg dkQh cM+h gksrh gSA

fp= Ø- 1-5% gMZekfu;k & VsLV dk mnxz lsD'ku ftlesa jä
okfgdk,a] ,sEiqyk rFkk dafVdk fn[kkbZ iM+ jgh gSaA
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1-3-2 VsLV (Test)

tUrq dks ckgj ls ?ksjus okyk vkoj.k pehZ; ikjlh VsLV ;k Vîwfud gksrk gS tks
Vîwfuflu (tunicine) dk cuk gksrk gSA

Vîwfuflu ,d ,slk inkFkZ gS tks ikS/kksa ds lsyqykst ls feyrk&tqyrk gSA
ikn iw.kZr% VsLV dk cuk gksrk gSA VsLV esa ,d LoPN esfVDl vk?kkj inkFkZ gksrk
gS ftlesa dbZ phtsa xM+h jgrh gSaA fofHkUu vk—fr;ksa dh dksf'kdk cukrs gq, rUrq]
dSfY”k;e dafVdk,¡ Hkjksj fo'kk[kk jä & okfgdk,a] ftuds vUr esa cYc l–'k
mRQwyu cus gksrs gSa ftUgsa okfgdh; ,EiqYyk (vascular ampullae) dgrs gSaA bu
okfgdh; ,EiqYyk ds }kjk VsLV ds Åij pVd yky jax ds pdrs iM+ tkrs gSaA
jä okfgdkvksa rFkk ,sEiqyksa ds }kjk jä dk lapkj gksrk vkSj bl çdkj os VsLV
esa vkgkj ykrs gSa] lkFk gh os lgk;d 'olu vaxksa dk dk;Z Hkh djrs gSaA ,sEiqyk
laosnh vax Hkh gksrs gSaA VsLV ,DVksMeZ ls mRiUu gqvk gksrk gS ysfdu VsLV esa
ik;h tkus okyh dksf'kdk,¡ ehtksMehZ gksrh gSa] os çokl }kjk VsLV igq¡p x;h
gksrh gSaA dksf'kdkvksa ds vusd lkbt vkSj vusd vk—fr;k¡ gksrh gSa] tSls os cM+h
vkSj NksVh v.Mkdkj dksf'kdk,¡ vehch; dksf'kdk,¡] dks.kh; dksf'kdk] xksy
fjfDrdkf;r (vacuolated) dksf'kdk,¡] vkfn gks ldrh gSA dqN rfU=dk&
dksf'kdk,¡ gksrh gSa ftuesa vusd ço/kZ fudys gksrs gSA

fp= Ø- 1-6% gMZekfu;k & VsLV dk izokl –'; ftlesa nkfguk v/kkZa'k
dkV dj VsLV okfgdk,a fn[kkbZ xbZ gSaA

1-3-3 dafVdk,¡ (Spicules)

'kjhj esa nks çdkj dh dafVdk,¡ ik;h tkrh gSa cgqr NksVh y?kqdafVdk,¡
(microscleres) rFkk cM+h xq#dafVdk,¡ (megascleres)A ;s lHkh dSfY'k;e gksrh
gS rFkk bu dh ç—fr fuf'pr gksrh gSA
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y?kqdafVdk& dsoy VsLV esa gksrh gSa vkSj mlds inkFkZ esa fNrjkbZ jgrh
gSA çR;sd dafVdk esa ,d xksy&xksy ?kq.Mh okyk 'kh"kZ gksrk gS vkSj ,d yach nsg
gksrh gS] tks 'kh"kZ ls foijhr fn'kk esa uqdhyh gksrh tkrh gSA 'kh"kZ lkekU;r%
fpduk gksrk gS vkSj ml ij fojys gh dqN FkksM+s ls dk¡Vs gks ldrs gSaA ysfdu
nsg ij dk¡Vs ds cgqr ls NYys cus gksrs gS ftuesa çR;sd NYys esa 5&20 dk¡Vs
gksrs gSaA dk¡Vksa ds ;s NYys dafVdk dh iwjh nsg ds pkjksa vksj gksrs gSa] vkSj ,d
nwljs ls yxHkx leku nwfj;ksa ij gksrs gS] rFkk ml ij cus gq, dafV lnk 'kh"kZ
dh vksj dks #[k fd;s jgrs gSaA dk¡Vks dk lkbt mudh of̀) voLFkk ij fuHkZj
gksrk gSA vkSlr lkbt 60 ekbØ‚u gksrk gS ysfdu cgqr cM+s dk¡Vs djhc 80
ekbØ‚u rd ds gks ldrs gSA xq#dafVdk,¡ nks çdkj dh gksrh gSa&
(i) fLiMyuqek vkSj (ii) fiisVuqekA ;s nksuksa çdkj dh dafVdk,¡a y?kqiV dk¡Vks ls
dgha T;knk cM+h gksrh gSA

(i) fLiUMyuqek dafVdk,¡ (Spindle-shaped spicules)& lnSo ;ksth
Ård ds ,d vkoj.k esa can gksrh gSa vkSj os çk.kh ds leLr 'kjhj ds vf/kdrj
Årdksa esa fNrjkbZ gksrh gSaA ysfdu ;s VsLV ds i'p v/kkaZ'k esa fu;fer :i esa
O;ofLFkr gksrh gSaA ;s esaVy esa Hkh çpqj la[;k esa ikbZ tkrh gSa ysfdu mlesa ;s
leku :i esa forfjr ugha jgrhaA ;s çk;% tBj rFkk xksuMksa ds çns'k esa cgqr
l?ku gksrh gSA blh çdkj lkbQuksa ds vk/kkj ij Hkh cgqr la[;k esa ikbZ tkrh
gSa] vkSj vkar ds çns'kksa esa Hkh dkQh gksrh gaSA ysfdu J)s; isf'k;ksa ds vk/kkj ij
cgqr vYi gksrh gSaA ;s çk;% pj.kksa esa can js[kh; iafDr;ksa esa O;ofLFkr jgrh gSa]
vkSj çR;sd iafDr dk Lo:i ,d Mksjh tSlk gksrk gSA y?kqdafVdkvksa ds leku
çR;sd xq#dafVdk esa tkVksa ds cgqr ls NYys cus gksrs gSa] buds çR;sd NYys esa
20 ls 60 dk¡Vs gksrs gSa vkSj lHkh dk¡Vss ,d gh fn'kk esa #[k fd;s jgrs gSaA budk
lkbt of̀) çoLFkk ds vuqlkj NksVk&cM+k gksrk gSA mlds Lru lkbt 1.5 mm
gksrk gS gkykafd dqN 2.8 mm rd ds gks tkrs gSaA

fp= Ø- 1-7% gMZekfu;k & fofHkUu çdkj dh dafVdk,¡A
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(ii) fiisVuqek dafVdk,¡ (Pipette - shaped spicules)& çdkj esa
fLiUMyuqek dafVdk,¡ dh vis{kk T;knk cM+h gksrh gSA ysfdu dHkh&dHkh ;s cgqr
gh T;knk cM+h ;gka rd fd 3-5 mm, rd yEch gksrh gSaA budh çR;sd dafVdk
dk ,d eq[; y{k.k buds e/; esa cuk gqvk ,d xy] Qwyk gqvk Hkkx gksrk gSA
ftlls] ;fn dafVdk lh/kh gqbZ rks] mldk :i ,d fiisV tSlk gks tkrk gSA
fdrq çk;% ;s dafVdk,¡ lh/kh ugha gksrh] buds Qwys Hkkx ds nksuksa vksj dh uqdhyh
'kk[kk,¡ ,d ;k nwljh vksj dks eqMh gksrh gSa ftlds QyLo:i dafVdk dh
vk—fr U vFkok V tSlh gks tkrh gSA fLiUMyuqek dafVdkvksa dh rjg buesa Hkh
dk¡Vksa ds cgqr ls NYys cus gksrs gSa] vkSj ;s Hkh ;ksth Ård ds vkoj.kksa esa can
gksrh gSaA ;s esaVy esa cgqr la[;k esa gksrh gSa vkSj eq[; :i esa xksuMksa ds {ks=
rFkk ;—r dh ikfy;ksa esa ikbZ tkrh gSaA

xq#dafVdk& 'kjhj ds yxHkx çR;sd vax esa ikbZ tkrh gSaA bu dafVdkvksa
dk dksbZ fuf'pr dk;Z ugha crk;k tk ldrk] cl bruk gh dgk tk ldrk gS
fd ;s 'kk;n 'kjhj ds fofHkUu vaxksa dks lgkjk nsrh gSaA ns[kk x;k gS fd esaVy
dh cgqr lh dafVdk,¡ VsLV esa mHkjh&?kqlh jgrh gSa ftlls fd dafVdk dk vk/kk
Hkkx VsLV esa rFkk vk/kk Hkkx esaVy esa xM+k jgrk gSA vr% buesa ls dqN
dafVdkvksa dk dk;Z VsLV dks esaVy ls dldj fpidk, j[kuk tku iM+rk gSA
bl er dh iqf"V ,d ckr ls gks tkrh gS fd dafVdkvksa dh fLFkfr ,slh gksrh gS
fd buds lHkh dk¡Vs esaVy dh vksj dks #[k fd, jgrs gSa ftlls esaVy ds
ladqfpr gksus ij esaVy VsLV ls nwj ugha tk ldrkA tc dafVdk jä okfgdkvksa
ds pkjksa vksj vkoj.k cuk, j[krh gSa rc mudk dk;Z okfgdkvksa dh nhokjks a dks
dM+k djuk gksrk gS rkfd os fipd u tk,¡A

1-3-4 lkekU; 'kjhj (General Anatomy)

gMZekfu;k dk 'kjhj eksVs rkSj ij nks Hkkxksa esa foHkkftr fd;k tk ldrk gSA
okLrfod 'kjhj] tks leqæh ty esa mHkjk gksrk gS vkSj ikn tks leqæ dh ryh esa
xM+k gksrk gSA çk.kh ds lHkh dksey vax okLrfod 'kjhj esa gksrs gSa vkSj ikn
dsoy VsLV dk gh cuk gksrk gSA ;fn okLrfod 'kjhj ds ckbaZ vksj dk VsLV dkV
dj gVk fn;k tk, rks yxHkx ikjn'khZ esaVy esa ls tUrq ds vusd Hkhrjh vax
fn[kkbZ iM+ ldrs gSa] ;k fQj lewps VsLV dks gVk dj 'kjhj dks ns[kk tk ldrk
gSA

ckbZa vksj ls ns[kus ij 'kjhj esa fuEufyf[kr lajpuk,¡ lqxerk ls igpkuh
tk ldrh gSa&

1- nks mHkjs gq, lkbQu (Siphon) ftuesa oy;kdkj rFkk vuqnS/;Z isf'k;k¡
fn[kkbZ nsrh gSA

2- ,d pkSM+k ikl cukrh gqbZ vkar (intestine)A

3- ;—r dh ckbaZ ikfy dk ,d va'k tks pkdysV ds jax dk fiaM gksrk gSA
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4- ck;k¡ xksuM (Left gonad) tks ,d xqykch ls jax dh lagfr ds :i esa
vkar&ik'k esa iM+k gksrk gSA

fp= Ø- 1-8% gMZekfu;k & tUrq dk ik'oZ –'; ftlesa VsLV dks ckbaZ
vksj ls dkV dj Hkhrjh lajpuk fn[kkbZ xbZ gSA

'kjhj dks nkbZ vksj ls ns[kus ij fuEufyf[kr lajpuk fn[kkbZ nsaxh&

1- rfU=dk ¼gkbiksfQft;y½ xzfUFk (Neural Hypophysis glands) nksuksa
lkbQuksa ds chp ds {ks= esa ,d xgjs ls jax dk mHkjk gqvk Hkkx cukrh
gSA

2- ifjân~ (Pericardium) tks ,d yEch leku eksVkbZ dh ckypaækdkj
ikjn'khZ uyh gksrh gS] ftlds Hkhrj ân; fLFkr gksrk gSA

3- ;—r dh nkbZ ikfy (Right lobe of the liver) ftldh yxHkx v.Mkdkj
pkdysV jax dh lagfr ifjân~ ds fljs ds lehi fLFkr gksrh gSA

4- nk;k¡ xksuM (Right gonad) tks lkbQu dh vuqnS/;Z isf'k;ksa ds
fuos'kjs[kk ds lehi ,d ikfy;qDr xqykch lh lagfr gksrh gSA

,aMksLVkby dks nkbZa vkSj ckbZa fn'kkvksa ls ,d vikjn'khZ NM+ ds :i esa
ns[kk tk ldrk gS tks fxy ds lewps v/kj lhekar ds lgkjs&lgkjs pyrh tkrh
gSA
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fp= Ø- 1-9% gMZekfu;k & VsLV gVk nsus ds ckn tSlk og ckbaZ
vksj ls fn[kkbZ iM+rk gSA

fp= Ø- 1-10% gMZekfu;k & VsLV gVk nsus ds ckn çk.kh]
tSlk fd og nkbaZ vksj ls fn[kkbZ nsrk gSA

esaVy rFkk fxy& FkSys dh nhokj esa ls dkV yxkus ds ckn] fxy&FkSys
dh xqgk [kqy tkrh gSA blds vfUre vxz fljs ij fpjk gqvk eq[k vFkok
fxy&lkbQu gksrk gS ftlds ihNs fxy&laoj.kh (branchial sphincter) vkSj
mlds Li'kZdksa dk ?ksjk fn[kkbZ nsrk gSA Li'kZdksa ds ihNs fpduk fxyiwohZ {ks=
gksrk gS ftldh i'plhek ij nks xzluh ifê;k¡ (peripharyngeal bands) gksrh
gSaA xqy iwohZ {ks= esa ifjxzluh ifÙk;ksa rFkk i"̀B&iVy ds laf/k LFkku ij i"̀Bh;
xqfydk (dorsal tubercle) fLFkr gksrh gSA i"̀Bh; iVy iwjs uhps xzfldk&fNæ
(oesophageal opening) ds vxz lhekar rd vk tkrk gS] ;g fNæ rFkkdfFkr
xzfldk {ks= ls f?kjk gksrk gSA fxy FkSys dh [kqy xbZ gqbZ Hkhrjh lrg ij nksuksa
ik'oksZa ij vusd oyu cus gksrs gSaA
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fxy&FkSyk dkV dj fudky nsus ds ckn tUrq ds vU; Hkhrjh 'kjhjkax
fn[kkbZ iM+us yxrs gSaA 'kjhj ds ck,¡ vax esa tBj esa lss xzfldk fn[kkbZ iM+rh
gSA ;g tBj ;—r dh cM+h vkdkj dh ckbZa ikfy ls <dk gksrk gSA tBj fcuk
fdlh lhek js[kk ds yEch varMh esa tkjh jgrk gS vkSj ;g varMh ,d ik'k
cukrh gS ftlesa ck,¡ xksuM f?kj tkrk gSA ;g varMh ,d NksVs ls eyk'k;
ds }kjk ,fVª;eh lkbQu ds vk/kkj ij [kqyrh gSA ifjân~] ;—r dh ckbZa ikfy
vkSj nk;k¡ xksuM 'kjhj ds nk,¡ ç?kka'k esa Li"V fn[kkbZ ns ldrs gSaA

fp= Ø- 1-11% gMZekfu;k % v/kj fn'kk ls vuqnS/;Z dkV dj [kksy x;k
çk.kh ftlesa xzluh dk Hkhrjh –'; fn[kkbZ iM+ jgk gSA

1-3-5 esaVy ¼çkokj½ rFkk ,fVª;e ¼ifjdks"B½ (Mantle and
Atrium)

VsLV ds Hkhrj nsg&fHkfÙk vFkok esaVy (mantle) gksrk gSA esaVy ls VsLV dk lzko
gksrk gSA esaVy VsLV ds Hkhrj fuyfEcr jgrk gSA og dsoy fxy ,oa ,fVª;e&fNæksa
ij gh tqM+k gksrk gS tgk¡ ij og fxy vkSj ,fVª;e lkbQuksa dk fuekZ.k djrkA
esaVy ds Hkhrj ,d cM+h ,fVª;e&xqgk (atrial cavity) can gksrh gS ftlesa ikuh
Hkjk gksrk gSA esaVy esa ,d ckgjh ijr ,DVksMeZ dh] e/; ijr ehtksMeZ dh vkSj
Hkhrjh ijr iqu% ,DVksMeZ dh gksrh gSA ;gh Hkhrjh ijr ,fVª;e&xqgk dk ckgjh
vLrj cukrh gSA fxy vkSj ,fVª;e&lkbQuksa ds pkjksa vksj vusd NYyksa ds :i
esa O;ofLFkr oy;kdkj isf'k;k¡ (annular muscles) gksrh gSaA oy;kdkj isf'k;ksa ds
uhps vuqnS/;Z isf'k;k¡ (longitudinal muscles) gksrh gS tks fxy& rFkk ,fVª;e&
fNæksa ls pyrh gSa vkSj nsg ds yxHkx vk/ks ekxZ rd gj ik'oZ esa ia[ks ds :i esa
QSyrh tkrh gSaA lHkh isf'k;k¡ vjsf[kr (Smooth) gksrh gSaA
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fp= Ø- 1-12% gMZekfu;k & v/kj fn'kk ls vuqnS/;Z dkV dj fn[kk;k
x;k tUrq ftlesa fxy&FkSyk fudky dj Hkhrjh vax fn[kk, x, gSaA

vkgkj uky& esaVy ds Hkhrj ,fVª;e&xqgk esa iM+h gqbZ ,d cM+h
FkSys&tSlh xzluh (pharynx) gksrh gS ftls fxy&FkSyk (branchial sac) Hkh dgrs
gSaA xzluh dh nhokj vxz vkSj v/kj fn'kkvksa esa esaVy ds lkFk lesfdr jgrh gS]
bl lesdu ds dkj.k ,fVª;e&xqgk nk,¡ vkSj ck,¡ nks Hkkxksa esa c¡V tkrh gS]
gkykafd ;s nksuksa Hkkx i"̀B fn'kk esa ,d&nwljs esa tkjh jgrs gSaA eq[k vFkok
fxy&fNæ ,d fxy&lkbQu esa [kqyrk gS tks ,d eq[k&iFk ¼LVkseksfM;e½ gS
D;ksafd mlesa ,fiMfeZl dk vLrj cuk gksrk gSA

fp= Ø- 1-13% gMZekfu;k & vkgkj&uky tSlh fd og esaVy dks gVk
nsus ds ckn ckbZa vksj ls fn[kkbZ iM+rh gSA

blh rjg ,fVª;e&lkbQu xqnk&iFk ¼ç‚DVksfM;e½ gksrk gSA LVkseksfM;e
ds vk/kkj ij fo'kk[kk Li'kZdksa (tentacles) dk ,d ?ksjk cuk gksrk gS] ;s Li'kZd
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pyuh dh rjg dk;Z djrs gq, dsoy lw{e vkgkj&d.kksa dks gh Hkhrj tkus nsrs
gSaA Li'kZdksa ds uhps ,d fpduk fxyiwohZ (peribronchial) vFkok xzluhiwohZ
(parapharyngeal) {ks= gksrk gS ftlesa nks lfiZy dq.Mfy;ksa dh cuh ,d Qwyh
gqbZ i"̀Bh; xqfydk (dorsal tubercle) gksrh gSA mlds ckn nks irys flfy;kf;r
mæ[k cus gksrs gSa ftUgsa xzluh ifê;k¡ (peri-pharyngeal bands) dgrs gSa] tks
xzluh ds Åijh fljs ds lekarj vkSj mls ?ksjs gq, cus gksrs gSaA buesa ls fiNyh
ijh xzluh iêh e/;&i`"B fn'kk esa ,d i"̀B iVy (dorsal lamina) ls vkSj
e/;&v/kj fn'kk esa ,d ,.MksLVkby (endostyle) ls tqM+h gksrh gSA mlds
ckn ,d cM+h xzluh vkrh gS tks yxHkx leLr ,fVª;e&xqgk esa Hkjh gksrh gS]
'ks"k vkgkj&uky ,fVª;e&xqgk esa xzluh ls ckbaZ vkSj esaVy esa xM+h jgrh gSA
xzluh dh nhokj esa vuqçLFk iafDr;ksa esa O;ofLFkr fLVXek dh vusd iafDr;k¡ cuh
gksrh gS] bUgha fNæksa ds }kjk xzluh ,fVª;e&xqgk esa [kqyrh gSA fLVxeSVk ds
fdukjksa ij flfy;k cus gksrs gSa] tks xzluh ls ,fVª;e&xqgk dh fn'kk esa ty/kkjk
cgkrs gSaA

fp= Ø- 1-14% gMZekfu;k & bl vkjs[k esa fxy oyuksa] ifjxzluh ifÍ;k¡]
i`"B iVy] xzluh {ks= rFkk ,.MksLVkby ds lEcU/k fn[kk, x, gSaA

fLVXek fxy&njkjsa ugha gSa cfYd os dqN ewy fxy&njkjksa ds
mifoHkktuksa }kjk cus gSaA nks&nks fLVXek ds chp esa xzluh dh nhokj esa vuqçLFk
rFkk vuqnS/;Z tM+sa gksrh gSa ftuesa #f/kj okfgdk,¡ gksrh gSaA bl çdkj xzluh ,d
djaM ¼Vksdjh½ ds leku çrhr gksrh gSA xzluh dk vLrj gj ik'oZ esa nl&nl
vuqnS/;Z oyuksa ds :i esa mHkjk jgrk gSA

i"̀B&iVy ,d iryh iêh lh gksrh gS tks xzluh dh e/;&i"̀B Nr esa
iM+h gksrh gS] blds fdukjs&fdukjs vusd 'kaDokdkj flfy;kf;r mHkkj cus gksrs
gSa ftUgsa ftfOgdk,¡ (languets) dgrs gSaA i"̀B&iVy i'p ifjxzluh iêh ls
pyrk gqvk xzfldk ds eq[k}kj rd igq¡prk gSA i"̀B&iVy vkSj mldh
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ftfOgdk,¡ ,d ik'oZ esa eqM+dj ,d ufydk tSlh cuk ysrh gSa ftlesa ls vgkj
ls ynk gq;k 'ys"e xqtj ldrk gSA xzluh ds e/;&v/kj Q'kZ
esa ,d ,.MksLVkby cuk gksrk gS] ;g ,d tkap gksrh gS ftlesa pkj vuqnSË;Z
iafDr;k¡ xzfUFk&dksf'kdkvksa dh cuh gksrh gSa ftuds chp&chp esa flfy;kf;r
dksf'kdk,¡ gksrh gSaA dksf'kdkvksa dh chp dh iafDr esa yEcs flfy;k gksrs
gSaA ,.MksLVkby dh xzfUFk&dksf'kdk,¡ ,d 'ys"ek dk lzko djrh gSa ftls
flfy;kf;r dksf'kdk,¡ /kDdk nsdj ik'oksa ls cgkrh tkrh
gSaA ,.MksLVkby ,d ,slh jpuk gS tks d'ks#fd;ksa dh Fkk;jkbM xzfUFk ds
letkr (homologous) gSA

fp= Ø- 1-15% gMZekfu;k & ,fVª;eh lkbQu esa ls xqtjrk gqvk çk.kh
dk vkjs[kh; vuqizLFk lsD'kuA

xzluh dk i'ph; Hkkx xzfldk&{ks= (oesophageal area) dgykrk gS]
blh ds pkjksa vksj xzluh ds reke oyu vkdj dsafær gksrs tkrs gSaA
xzfldk&{ks= esa nks v/kZo`Ùkkdkj vks"B gksrs gSa tks ,d fNæ dks ?ksjs jgrs gSa] ;g
fNæ xzfldk esa [kqyrk gSA xzfldk ,d NksVh eqM+h gqbZ ufydk gksrh gS] ftlds
Hkhrj vLrj esa pkj flfy;kf;r [kk¡ps gksrh gSa] ;s [kk¡ps vkgkj dks tBj dh vksj
tkus nsrh gSA tBj dh pkSM+kbZ xzfldk dh vis{kk T;knk gksrh gS ysfdu bldh
nhokjsa iryh gksrh gSa vkSj muesa ,d ufydkdkj fo'kkf[kr tBjfuxZe xzfUFk
(pyloric gland) gksrh gSA tBjfuxZe&xzfUFk dh ufydk ,d vdsys fNæ ds }kjk
vkar ds e/; esa [kqyrh gSA tBj iryh nhokjksa okys ,d vkar esa [kqyrk gS
ftlesa v{kj U dh vk—fr cukrh gqbZ nks lekarj Hkqtk,¡ gksrh gSA vkar ,d NksVs
flfy;kf;r eyk'k; (rectum) ls tqM+h gksrh gS vkSj ;g eyk'k; ,d xqnk
ds }kjk ,fVª;e&xqgk ds i"̀Bh; Hkkx esa [kqyrk gS vkSj bl Hkkx dks vkWLdj
(cloaca) dgrs gSaA tBj ls lVk gqvk ,d Hkwjk ftxj ;k ;—r gksrk gS tks nks
ikfy;ksa dk cuk gksrk gS] bldh ck;ha ikyh T;knk cM+h gksrh gSA ftxj ls vusd
okfgfu;k¡ fudyrh gSa tks vyx&vyx jgrh gqbZ tBj esa vkdj [kqyrh gSA
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ftxj vkSj tBj esa LVkpZ ds leku jpuk okyh dksf'kdk,¡ gksrh gSa tks dnkfpr~
lafpr vkgkj gksrh gSaA

fp= Ø- 1-16% gMZekfu;k & ,.MksLVkby dk T.S.l

vkgkj&xzg.k& flfy;jh fof/k ds vkgkj&xzg.k dk dkj.k gS LFkkuc)
LoHkko dk ik;k tkukA fLVXek ls lhekarksa ij cus flfy;k ,d lrr ty/kkjk
cuk, j[krs gSa tks eq[k esa ços'k djrh tkrh gSA eq[k esa ls gksdj ;g xzluh esa
igq¡prh gS vkSj fQj fLVxeSVk esa ls gksrh gqbZ ,fVª;e&xqgk esa igq¡p tkrh gSA
tgk¡ ls fQj og ,fVª;e fNæ ds }kjk ckgj igq¡p tkrh gSA ty dh /kkjk ds
lkFk&lkFk lw{e tSo vkgkj&d.k Hkh Hkhrj pys tkrs gSa tks bl rjg xzluh esa
ig¡qprs gSaA xzluh esa igq¡pdj os xzluh&nhokjksa ij tk fVdrs gSaA ,.MksLVkby
dh xzfUFk dksf'kdkvksa ls 'ys"ek dk lzko gksrk gS ¼;g 'ys"e flfy;k }kjk vkxs
dh vksj ugha ys tkbZ tkrh tSlk fd 'kq: esa lkspk tkrk Fkk½A 'ys"ek
dks ,.MksLVkby flfy;k ,.MksLVkby ls ledks.k cukrs gq, vuqizLFk fn'kkvksa esa
/kDdk nsrs jgrs gSaA xzluh ds Lrj ij iM+s gq, vkgkj&d.k 'ys"e esa fpid tkrs
gSa vkSj lkekU;r% xzluh dh nhokj ds lgkjs&lgkjs Åij dh vksj p<+rs tkrs gS
vkSj i"̀B&iVy esa igq¡p tkrs gSa] bl p<+rs tkus ds nkSjku vkgkj&d.k vkSj
'ys"ek dh] fyiVs tkrs gq,] ,d flysaMjkdkj lagfr cu tkrh gSA Åij dh vksj
eqM+h gqbZ ftfOgdkvksa ds }kjk cuh ufydk ds Hkhrj i"̀B&iVy ds flfy;k
flfyaMjkdkj lagfr dks ,d Mksjh dk :i ns nsrs gSaA vkgkj ls ynh ;g
'ys"ek&Mksjh xzfldk ds Hkhrj dks igq¡p tkrh gSA

Ikpu& ;—r ls ,d iy&Hkwjs ikpd jl dk lzko fudyrk gS vkSj tBj
esa igq¡p tkrk gSA bl lzko esa vusd ,Utkbe gksrs gSa] tSls dkcksZgkbMªsV dh
ekYVkst esa rksM+ nsus okyk ,sekbyst] çksVhu dks rksM+us okyk ,d çksfV,t]
vkSj ,d detksj ykbist tks dnkfpr~ olkvksa ij fØ;k djrk gSA ;—r ds
Hkhrj lqjf{kr [kk| inkFkZ ds :i esa LVkpZ Hkh tek dj fy;k tkrk gSA
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tBj&fuxZe xkFk ,d lgk;d ikpu vax gS] bldh çof̀Ùk dnkfpr~ vXU;k'k;
çdkj dh gksrh gSA vkgkj dk ikpu eq[;r% tBj ds Hkhrj gksrk gS] vo'kks"k.k
vkar ds Hkhrj gksrk gSA flfy;kf;r eyk'k; vR;f/kd dqaMfyr ey dks bruh
tksj ls ckgj dks fudky Qsadrk gS fd og ,fVª;e&lkbQu esa ls gksrk gqvk
yxHkx 10 cm ckgj tk iM+rk gSA

'olu&rU=& xzluh esa ços'k djus okyh ty/kkjk vius lkFk ?kqyh gqbZ
v‚Dlhtu ykrh gSaA xzluh dh nhokjksa esa jä okfgfu;ksa rFkk lkalksa esa jä dh
lIykbZ [kwc T;knk gksrh gSA ;s jä okfgfu;k¡ rFkk lkbul ,sls cM+s&cM+s {ks=
çnku djrs gSa ftuesa dnkfpr~ dqN dkcZu Mkbv‚DlkbM ds cnys v‚Dlhtu
xzg.k dj yh tkrh gSA jä dk 'olu&o.kZd v‚Dlhtu dks lks[kus esa yxHkx
iw.kZr% vleFkZ gksrk gSA xSlksa dk fofue; ,fVª;e esa gksrk gS tgk¡ okfgdh;
VªschD;wy (vascular trabeculae) ik;s tkrs gSaA VsLV esa okfgdh; ,sEiqyk
(vascular ampullae) ik;s tkrs gSa tks lgk;d 'olu vaxksa dk dk;Z djrs gSa
vkSj muds }kjk VsLV dh lrg ij xSlksa dk fofue; gksrk gSA

ifjlapj.k&rU=& jä gYdk lk yky gksrk gSA blesa jaxghu IykTek
gksrk gS vkSj IykTek esa vusd o.kZfdr ,oa Jo.k dh df.kdk,¡ rFkk dqN jaxghu
vehch; 'osrk.kq gksrs gSaA 'osrk.kq (leukocytes) dsaæfdr] vehch; vkSj jaxghu
gksrs gSaA vU; df.kdk xksy vkSj fofo/k lkbtksa dh gksrh gSa] dqN df.kdkvksa esa
fjfDrdk,a gksrh gSa] os dsafær Hkh gks ldrh gSa vkSj ugha Hkh gks ldrh gSA muesa
o.kZd u gks ;k gks ldrk gS fd muesa ukjaxh] Hkwjk ;k ihyk&gjk o.kZd gksA gjk
o.kZd oSusfM;e (vanadium) gksrk gS ftls 'olu o.kZd crk;k x;k gS ysfdu
bldh v‚Dlhtu&vo'kks"k.k {kerk bruh de gS fd ;g 'oluh; ugha gks
ldrkA ,slhfM;uksa esa dksf'kdk,¡ ugha gksrh] vkSj cgqr ls lkbul gksrs gSa vr%
jä vkSj Ård æo esa dksbZ vUrj ugha gksrk] D;ksafd os nksuksa gh LoPNan :i
esa ,d nwljs esa feyrs tkrs gSaA

fp= Ø- 1-17% gMZekfu;k & jä df.kdk,¡
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nkfgus xksuM ds uhps fLFkr ,d ufydkdkj ifjân~ gksrk gS ftldh
nhokjsa eksVh vkSj vladqpu'khy gksrh gSaA ifjân~ esa ,d jaxghu ifjân~&æo Hkjk
jgrk gSA ifjân~ ds Hkhrj ,d iryh&nhokj okyk ufydkdkj ladqpu'khy ân;
gksrk gS ftlesa jsf[kr isf'k;k¡ gksrh gSaA ân; viuh lewph yEckbZ esa ,d irys
iYys ¼¶ySi½ }kjk ifjân~ ls tqM+k gksrk gSA

fp= Ø- 1-18% gMZekfu;k & ifjg dh nhokj dkVdj ân;
dk tqM+k gksuk fn[kk;k x;k gSA

vf/kdrj ,slhfM;uksa esa okLrfod jä okfgdk,¡ ugha gksrh] ysfdu
gMZekfu;k esa ;s fodflr gksrh gSA v/kj fn'kk esa ân; ,d v/kj egk/keuh
(ventral aorta) esa [kqyrk gS] ;g egk/keuh dh nhokj ds uhps iwjh yEckbZ esa
iM+h jgrh gSA ân; ds lehi v/kj egk/keuh esa ls ,d v/kj VsLV okfgdk
(ventral test vessel) fudyrh gS tks VsLV esa jä igqapkrh gSA mnj egk/keuh esa
ls mldh lewph yEckbZ esa ;qfXer vuqçLFk okfgdk,a fudyrh gSa tks çR;sd
ik'oZ ij xzluh dh nhokj esa fLVXek dh iafDr;ksa ds e/; ls pyrh tkrh gSaA
vuqçLFk okfgdkvksa ls NksVh 'kk[kk,¡ fudyrh gSa tks çR;sd iafDr ds nks&nks
fLVXek ds chp esa ls xqtjrh gSA vuqçLFk okfgdk,a xzluh dh nhokj esa ls gksdj
xqtjrh gSa vkSj nwljh ikj i"̀B&iVy ds Åij fLFkr i"̀B&egk/keuh (dorsal
aorta) ls tk feyrh gSA i"̀B&egk/keuh esa ls 'kk[kk,¡ fudyrh gSa tks
rfU=dk&xzfUFk esa tkrh gSa] eq[; i"̀B&egk/keuh i'p fn'kk esa fxy&vkarjkx
okfgdk (branchio visceral vessel) ds :i esa pyrh tkrh gSA bl
fxy&vkarjkx okfgdk ls ;—r] xksuMksa] xzfldk] tBj vkSj vkar dks jä&lIykbZ
igq¡pkrh gSA ân; ds i"̀B fljs ls ,d ân~&vkarjkx okfgdk (cardio - visceral
vessel) fudyrh gS tks fo'kk[kk gksdj VsLV] ;—r] xksuM] xzfldk] tBj vkSj
vkar esa jä igq¡pkrh gSA
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fp= Ø- 1-19% gMZekfu;k & ifjân~ rFkk ân; dk T.S.I

fp= Ø- 1-20% v/kj egk/keuh rFkk mldh 'kk[kk,¡
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fp= Ø- 1-21% gMZekfu;k & i`"B egk/keuh rFkk mldh 'kk[kk,¡

ifjlapj.k& ân; ds Øekdqapu ladyu] rjaxksa ds :i esa ân; ds ,d
Nksj ls nwljs Nksj rd pyrs tkrs gSaA bu ladqpuksa esa dbZ Lianu ,d lkFk
pyrs tkrs gSaA mlds ckn ,d FkksM+k&lk fojke gksrk gS ftlds ckn ladqpu
'kq: gks tkrs gSa ysfdu bl ckj dh ladqpu&rjaxsa mYVh fn'kk esa pyrh gSaA bl
çdkj jä&çokg ,dkUrj Øe esa mYVh&mYVh fn'kkvksa esa pyk tkrk gSA
tUrq&txr esa ,slk dksbZ vU; mnkgj.k ugha gS ftlesa jä dk ;g vthc
myVrk tkrk gqvk çokg ik;k tkrk gksA tc ân; esa i"̀B&v/kj fn'kk esa Lianu
gksrk gS rc jä v/kj egk/keuh dks igq¡pk;k tkrk gS tgk¡ ls og VsLV esa vkSj
vuqçLFk okfgdkvksa }kjk xzluh esa igq¡prk gSA jä xzluh esa v‚Dlhtfur gksrk gS
tgk¡ ls og i"̀B&egk/keuh esa igq¡prk gS vkSj ;g i"̀B egk/keuh fxy&vkarjkx
okfgdk esa igq¡p tkrh gS] vkSj fQj ogk¡ ls jä ;—r] xksuMksa] xzfldk] tBj
vkSj vkar esa igq¡prk gSA bu vaxksa vkSj VsLV ls jä ân~&vkarjkx
okfgdk }kjk ,df=r gksdj okfil ân; esa igq¡pk fn;k tkrk gSA ysfdu tc
ân; v/kj&i"̀B fn'kk esa Lianu djrk gS rc jä ân~&vkarjkx okfgdk esa
igq¡prk gS tks VsLV vkSj vkarjkx dks jä&lIykbZ igq¡pkrh gS] vkarjkx dk jä
fxy&vkarjkx okfgdk] i"̀B egk/keuh] vuqçLFk okfgdkvksa] v/kj egk/keuh ftlesa
VsLV ls Hkh jä vkrk gS vkSj fQj ân; esa igq¡prk gSA jä dk v‚Dlh&
tuhdj.k xzluh vkSj VsLV nksuksa esa gksrk gSA
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fp= Ø- 1-22% gMZekfu;k & ân~&vkarjkx okfgdk rFkk mldh 'kk[kk,¡

rfU=dk rU=& o;Ld esa ,d efLr"d gksrk gS ftls rfU=dk&xSafXy;kWu
(nerve ganglion) Hkh dgrs gSaA ;g xaSfXy;kWu yxHkx 4 mm yack gksrk gS] ;g
e/;&i"̀B fn'kk esa nks lkbQuksa ds chp esaVy esa xM+k jgrk gSA

fp= Ø- 1-23% gMZekfu;k & jä ifjlapj.k dk ekxZ
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;g efLr"d ik;wfjMh dqy (Pyuridae) esa] ftlesa gMZekfu;k dh Nkrh gS]
rfU=dk&xzfUFk ds uhps iM+k jgrk gS ysfdu vf/kdrj ,sflfM;uksa esa efLr"d dh
fLFkfr rfU=dk&xzfUFk ds i"̀B ij gksrh gSA efLr"d ls rhu rfU=dk,¡
fxy&lkbQu dh vksj rFkk nks rfU=dk,¡ ,fVª;elkbQu dh vksj fudyrh gSaA
efLr"d ml lqfodflr rfU=dk&rU= ds vxz Hkkx dk vifodflr vo'ks"k gS
tks ykokZ esa ik;k tkrk gSA

fp= Ø- 1-24% gMZekfu;k & rfU=dk&xSafXy;kWu vkSj mldh rfU=dk

vusd dksf'kdkvksa esa rfU=dk igq¡prh gSa] eq[;r% VsLV vkSj lkbQuksa dh
dksf'kdkvksa esa&

1- VsLV ds Åij cus yky o.kZd okys pdÙks çdk'kxzkgh gksrs gSaA D;ksafd os
çdk'k ds çfr laosnh gksrs gSaA

2- lkbQuksa ds VsLV&lhekarksa dh vkSj Li'kZdksa dh laosnh dksf'kdk,¡ Li'kZ
xzkgh (tango receptors) gksrh gSa D;ksafd os Li'kZ ds fy, laosnh gksrh gSaA

3- lkbQuksa ds lhekar ij cuh dksf'kdk,¡ /kkjk&xzkgh (Flow-receptors)
gksrh gSa D;ksafd os ty/kkjksa ds çfr laosnh gksrh gSaA

4- lkbQuksa dk vLrj cukus okyh dksf'kdk,¡ rkixzkgh (thermoreceptors)
gksrh gSa] os rki esa gksus okys ifjorZuksa ds çfr laosnh gksrh gSaA

5- i"̀B&iVy rFkk ifj xzluh ifê;ksa ds laf/k&LFky ij fxy&iwohZ {ks= esa
iM+h gqbZ ,d i"̀B&xqfydk (dorsal tuberose) gksrh gSA bldk ,d cM+k
vkdkj gksrk gS ftlds Åij lfiZy :i esa dq.Mfyr nks ikfy;ka cuh
gksrh gSa] çR;sd ikfy esa rhu dq.Mfy;k¡ gksrh gSa vkSj bldh lrg ij
flfy;kf;r dksf'kdk,¡ gksrh gSaA bldk dk;Z ?kzk.k ¼lwpuk½ vkSj Lokn dk
vuqHko djuk gksrk gSA
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fp= Ø- 1-25% gMZekfu;k & i`"B xqfydk dk mnxz –';

mRlthZ&vax& Hkwjs jax dh ,d v.Mkdkj rfU=dk xzfUFk (neural gland)
efLr"d ds rqjar Åij iM+h gksrh gSA ;g esaVy esa xM+h jgrh] vkSj yxHkx 4 × 1
mm gksrh gSA

blesa vusd fo'kk[kk ufydk,¡ gksrh gSa] ,d Nksj ij ;g ,d NksVh okfguh
esa pyrh gS vkSj ;g okfguh ,d flfy;kf;r dhi }kjk i"̀B&xqfydk ds Åij
dh vksj [kqyrh gSA jä dh oD̀dk.kq (nephrotic) uked dksf'kdk,¡ vif'k"V
d.kksa dks ,d= dj ysrh gSa] mlds ckn os rfU=dk&xzfUFk esa igq¡p tkrh gSa tgk¡
ls os ckgj fudy tkrh gSaA rfU=dk&xzfUFk ls ,d g‚eksZu dk Hkh lzko gksrk gS
tks v.M foltZu rFkk dk;karj.k esa lgk;rk nsrk gSA vr% ,slk yxrk gS fd
rfU=dk&xzfUFk dnkfpr~ d'ks#fd;ksa dh fiVîwVjh xzfUFk ds letkr gSA

fp= Ø- 1-26% gMZekfu;k & rfU=dk&xzfUFk
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fp= Ø- 1-27% gMZekfu;k& rfU=dk&lfEeJ ¼rfU=dk xzfUFk]
rfU=dk xsafXy;‚u vkSj i`"B xqfydk½

tuu vax& ;g çk.kh mHk;fyaxh gksrk gSA blesa nks cM+s xksuM gksrs gSa
tks esaVy esa xMs jgrs gSa] ck;k¡ xksuM vkar ds ywi esa iM+k gksrk gS tcfd nkfguk
xksuM ân; dh i"̀B fn'kk esa iM+k gksrk gSA gj xksuM yxHkx 3 × 1 cm gksrk gS
vkSj mlesa nks iafDr;ksa esa fLFkr yxHkx chl ikfy;k¡ gksrh gSa] if'pe v;qfXer
ikfy lcls cM+h gksrh gSA gj ikfy esa ,d ckgjh dqN&dqN yky jax dk
o"̀k.k&Hkkx (testicular part) gksrk gS ftlesa 'kqØk.kq curs gSa] vkSj ,d esjh
xqykch jax dk v.Mk'k;h Hkkx (ovarian part) ftlesa v.Ms gksrs gSaA xksuMksa ds
v.Mk'k;h Hkkx ladh.kZ okfgfudkvkas }kjk ,d eksVh v.Mokfguh ls tqM+s gksrs gSa]
tcfd o"̀k.k&ekj okfgfudkvksa ds }kjk ,d iryh 'kqØk.kq okfguh vFkok
'kqØokfguh ls tqM+s gksrs gSaA v.Mokfguh vkSj 'kqØokfguh lekUrj pyrh tkrh gSa
vkSj vius&vius fNæksa ds }kjk ,fVª;e&xqgk esa [kqyrh gS tgk¡ v.Mksa vkSj
'kqØk.kqvksa dk foltZu gksrk gSA

fp= Ø- 1-28% gMZekfu;k & ck;k¡ xksuM] Hkhrjh lrg ls ns[kus ijA
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fp= Ø- 1-29% gMZekfu;k & eyk'k;] v.Mokfguh rFkk 'kqØk.kq
okfguh ds fNæksa dk vkjs[kA

fyax dksf'kdk,¡ ,fVª;eh lkbQu esa ls gksrh gqbZ leqæ esa igq¡p tkrh gSaA
leqæ ds ty esa lkekU;r% ijfu"kspu lEiUu gksrk gSA gMZekfu;k L=hiwohZ
(protogynous) gksrh gS] ftlesa v.Mk'k; dk ifjiDou o"̀k.kksa ls cgqr igys gks
tkrk gSA

vuqeku yxk;k x;k gS fd rfU=dk&xzfUFk ,d ,sls gkeksZu dk lzko djrh
gS tks d'ks#fd;ksa ds fiVîwVjh dh vxzikyh ls fudyus okys g‚eksZu ds leku
gksrh gSA gkeksZu ls efLr"d çHkkfor gksrk gS vkSj efLr"d xksuMksa dks mÙksftr
djrs gSa rkfd muls ;qXed fudkysaA bl çdkj ,d nwljs ds ikl&ikl LFkkuc)
tUrq ,d gh le; ij v.Ms ckgj nsus ds fy, mÙksftr gksrs gSa rkfd ijfu"kspu
lqfuf'pr gks ldsA

;qXeut ¼tkbxksV½ esa iw.kZ eath fonyu gksrk gS tks çlUu gksrk gS] bl
çdkj ,d xksy CykLVqyk cu tkrk gS ftlds chp esa ,d CykLVkslhy gksrh gSA
Åij dh NksVh dksf'kdk,¡ y?kq[kaM gksrh gS tks ,DVksMeZ cukrh gS vkSj fupyh
cM+h dksf'kdk,¡ xq#[kaM gksrh gS ftuls ,.MksMeZ curk gSA xSLVªqys'ku

(Gastrulation) xqj[kaMksa ds vUrjkjksg.k (emboly) vFkok vUroZyu
(invagination) ls gksrk gS] xq.ku[kaM vc ,d çk|k= (archenteron) dks ?ksjs
jgrs gSaA çk|k= dk pkSM+k }kj CykLVksiksj dgykrk gS] vkSj tSls&tSls çk|k=
c<+rh tkrh gS oSls&oSls CykLVks lhy lekIr gks tkrh gSA xSfLVªd ysoy ds ckn
Hkzq.k yack gksrk tkrk gS vkSj ,d i¡wN ;qDr ykokZ cu tkrk gSA ;g i¡wN ;qDr
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ykokZ v.Ms ls foLQksfVr gksdj LoPNUn rSjus yx tkrk gSA blesa ,d
v.Mkdkj ikoj gksrk gS vkSj ,d yach 'kk'or; laihfM+r i¡wN gksrh gSA blesa
esa<d ds VSMiksy ls dqN&dqN lerk gksus ds dkj.k bls VSMiksy y‚x dgrs gSaA

fp= Ø- 1-30% gMZekfu;k & ifjiDo v.Mk.kq dh lajpukA

1-3-6 ;wjksd‚MsZVk dh lEcU/k&fudVrk,¡
(Affinities of Urochordata)

VSMiksy ykokZ ls çfrØe.kh dk;karj.k ds }kjk mRiUu gksus okys O;; ,slhfM;u
esa mlds vf/kdkjh ds vkj{k.k lekIr gks pqds gSa fQj Hkh dbZ ckrksa esa mldk
dkWMZsVk ls lEcU/k çdV gksrk gS tks bl çdkj gSa&

1- fxy&Li'kZd ,sfEQvkWDll ds ohye&Li'kZdksa ds leku gSA

2- VîwfudsVksa dh xzluh flQsyksd‚MsZVk dh xzluh ds leku gS ftlesa og&
la[;d fLVXek] xzUFkh; flfy;kf;r ,aMksLVkby] ifjxzluh ifê;k¡
vkSj ,d i"̀V iVy ¼vFkok v/kksxzluh [kk¡p½ gksrs gSaA

3- fV¶ykslksy dh rqyuk bykLeksczSadksa ds lfiZy okYo ls dh tk ldrh
gSA ,aMksLVkby d'ks#fd;ksa dks Fkk;jkbM xzfUFk ds letkr gksrk gSA

rfU=dk& xzfUFk dh fLFkfr vkSj mlds mn~Hko ls ,slk ladsr feyrk gS
fd d'ks#fd;ksa dh fiVîwVjh xzfUFk ds letkr gSA o;Ld ls Hkh vf/kd VsMiksy
ykokZ esa mlds rfU=dk&rU=] fLVXek vkSj uksVksd‚MZ esa d‚MsZVk y{k.k ik, tkrs
gSA buds vykok bl ykokZ esa nks vkSj ckrsa ikbZ tkrh gS& ¼d½ iqPN&fQu
ls ;qDr xqnki'ph; is'kh; iw¡N dk ik;k tkuk] vkSj ¼[k½ ,slhfM;uksa ds ifjo/kZu
esa d‚MsZVksa ds gh leku fonyu vkSj xSLVªykHkou dk ik;k tkukA
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;wjksd‚MsZVk ,d LoPNUn rSjus okys d‚MsZV iwoZt ls O;qRiUu gq, gSa vkSj
muds fudVre lEcU/k flQsyksd‚MsZVk ls gSaA bu nksuksa Dyklksa esa bruh fudV
letkrrk,¡ ik;h tkrh gSa fd mlesa bu nksuksa ds fy, leku iwoZtrk >ydrh
gSA

1-4 flQsyksdkWMsZVk (Cephalochordata)&
,sfEQv‚Dll ySfUlvksysV~l (Amphioxus
Lanceolatus)

lc&Qkbye flQsyksdkWMsZVk (Cephalochordata) ds lHkh tUrq NksVs rFkk Åij
ls ns[kus esa eNyh ds leku fn[kk;h nsrs gSaA ;s lHkh leqæh ty esa ik;s tkrs
gSaA ;s os d‚MsZV~l tUrq gSa ftuesa rhu çkjfEHkd fof'k"V d‚MsZV y{k.k tSls&
uksVksd‚MZ] M‚lZy Vîwcqyj uoZ&d‚MZ rFkk QSfjfUt;y fxy&fLyV~l (notochord,
dorsal tubular nerve cord and pharyngeal gill slits) lk/kkj.k fLFkfr thou ds
iwjs le; rd fo|eku jgrs gSaA vr% ;s tUrq lk/kkj.k çkjfEHkd d‚MsZV dh n'kk
dks n'kkZrs gSa rFkk lkFk gh Qkbye d‚MsZVk ds ,d Cyw&fçaV (blue-print) le>s
tkrs gSa] vFkkZr~ ;s Qkbye d‚MsZVk dh :ijs[kk dks n'kkZrs gSaA

flQsyksd‚MsZVk dk lcls lkekU; mnkgj.k ftldk foLr̀r v/;;u fd;k
x;k gS] czSafd;ksLVksek ¼,sfEQv‚Dll½] (Branchiostoma Amphioxus) gS] ftls
lkekU;r% ySaly‚V ;k ySfUlV (lancelet or lancet) dgrs gSaA bldk çFke o.kZu
teZu oSKkfud iSykl (Pallas) us 1778 esa fd;k Fkk] ftUgksaus bls Qkbye
eksyLdk (Phylum Mollusca) ds vUrxZr ,d Lyx le>dj bldks ykbeSDl
ySfUlvksysV~l (Limax lanceolatus) dk uke fn;k Fkk ,d bVkfy;u oSKkfud
dksLVk (Costa) us çFke ckj 1834 esa blds d‚MsZV tUrq gksus dh iqf"V dh vkSj
bls czSafd;ksLVksek ySfUlvksysV~l (Branchiostoma lanceolatus) dk uke fn;kA
Bhd nks o"kZ ckn ;kjSy (Yarrel) uked oSKkfud us 1836 esa bls ,sfEQv‚Dll
ySfUlvksysV~l (Amphioxus lanceolatus) dk uke fn;kA

fp= Ø- 1-31% flQsyksdkWMsZV (Cephalochordate)
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oxhZ—r fLFkfr Systemic Position
|

Phylum - Chordata
|

Group 1 -Acraniata
|

Sub phylum- Cephalochordata
|

Class - Leptocardii
|

Family- Branchiostoma
|

Type - Branchiostoma lanceolatum (Amphioxus lanceolatus)

1-4-1 uke dh O;qRifÙk (Derivation of Names)

flQsyksdkWMsZVkl tUrqvksa a esa uksVksd‚MZ flj esa j‚LVªe rFkk efLr"d ds vkxs rd
QSyh jgrh gS] ;g y{k.k fdlh vkSj dkMsZVkl tUrqvksa esa ugha ik;k tkrk gS
blfy, bu tUrqvksa dks lc&Qkbye flQsyksdkWMsZVk (Cephalochordata :Gr-
kephale = head, chorde = cord) dk uke fn;k x;k gSA bu tUrqvksa esa ,dy
(akul) dk iw.kZ vHkko gksrk gS] blfy, flQsyksdkWMsZV~l dks ,Øsfu;k] Acrania
(Gr-a = absent + kranion = skull) Hkh dgrs gSaA iqjkuk tSusfjd
uke ,sfEQv‚Dll (Gr- amphi = double + oxys = sharp) vkSj bldk lkekU;
uke ySuflV ;k ySapflySV lancet or lancelet (a little Iance) tUrq ds 'kkjhfjd
vkdkj ls lEcfU/kr gS] D;ksafd buds 'kjhj ih ihuksa flj 'kkiZ (sharp)] pqdhys
rFkk Hkkys dh rjg (Iace - Me) ds gksrs gSa] ysfdu bu dk okLrfod tSusfjd
uke czSafd;ksLVksek (Branchiostoma) gSA 'kjhj dh vk—fr ds fiFkir vuqlkj
flQSZyksdkjMsV tUrqvksa dh fy, lkekU; uke ,Ldv‚Dll dks Hkh lqjf{kr j[kk
x;k gS rFkk tho'kkL=h;ksa esa lkekU; :i ls ,sfEQv‚Dll uke vR;Ur gh
çpfyr gSA buesa ls vusd bls czSafd;ksLVksek ds fy, i;kZ;okph 'kCn ds :i esa
bLrseky djrs gSaA

1-4-2 HkkSxksfyd forj.k (Geographical Distribution)

czSafd;ksLVksek dh ukS tkfr;k¡ gSa tks lalkj ds yxHkx lHkh leqæksa esa ik;h tkrh
gSaA vf/kdka'kr% ;g esfMVsjsfu;u (Mediterranean) lkxj ls mÙkjh leqæ rd
rFkk vesfjdk ds ,Vykf.Vd lkxj ls fgUn egklkxj rd ik;k tkrk gSA ;g
fczVsu rFkk tkiku esa Hkh cgqrk;r ls ik;k tkrk gSA tkiku esa rks ;g Hkkstu
ds :i esa mi;ksx fd;k tkrk gSA Hkkjrh; leqæksa ds rV ij czSafd;ksLVksek dh
ik;h tkus okyh lkekU; tkfr;k¡ cSafd;ksLVksek bf.Mde (B- indicum)]
czS] isySftde (B- pelagicum) rFkk czS] lsjhch;e (B- ceribbaeum) gSaA
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bl iqLrd esa fuEufyf[kr o.kZu czSafd;ksLVksek ySfUl;ksysVe
(Branchiostoma lanceolatum) ij vk/kkfjr gS tks ,d lkekU; :i ls tkuh
tkus okyh tkfr gSA

1-4-3 ,sfEQv‚DllZ ds vkfne xq.k
(Primitive Characters of Amphioxus)

1- uksVksd‚MZ thou&i;ZUr cuh jgrh gS vkSj lafpr jgrh gSA

2- dkfVZysth vFkok mikfLFk (cartilaginous) ;k vfLFky (bony)
vUr%dadky (endoskeleton) ds :i esa diky rFkk d'ks#d n.M (skull
and vertebral column) vuqifLFkr gksrs gSA

3- dsaæh; rfU=dk&rU= uoZ&dkWMZ (nerve cord) ds :i esa gksrk gS tks
efLr"d ,oa Likbuy d‚MZ (spinal cord) esa fHkfUur ugha gksrkA ;g
uksVksd‚MZ ds i"̀B ry ij fLFkr gksrk gS tks d'ks#d n.M (vertebral
column) esas ugha gksrkA

4- ;qfXer i[kksa (paired fins) ;k fofLer iknksa (paired appendages) dk
vHkko gksrk gSA

5- 'kjhj ek;ksVksfed [kaMhHkou (myotonic segmentation) çnf'kZr djrk
gSA

6- ,fiMfeZl dksf'kdk,¡ ,d Lrj dh cuh gksrh gSa rFkk okLrfod fMfeZl dk
vHkko gksrk gSA

7- xzluh ds pkjksa vksj ,fVª;e gksrk gS ij blesa ,.MksLVkby gksrk gSA /kk=
lh/kh uyh ds leku gksrh gSA ;—r fi.M ljy çdkj dk gksrk gSA

9- iks"k.k jksek Hkh ljy çdkj dk gksrk gSA

10- #fpj jax&foghu rFkk ân; /kuq"; fLFkr gksrk gSA /kefu;k¡ (arteries)
rFkk f'kjksa (veins) esa dksbZ vUrj ugha gksrkA eqy gksrs gSaA

11- Likbuy&rfU=dkvksa (spinal nerves) esa vyx&vyx i"̀B ,oa voj gksrs
gSaA

12- us= ;k dku ds leku laxfBr KkusfUæ;ksa dk çHkko gksrk gS rFkk xzkgd
(receptors) vkfne çdkj ds gksrs gSaA

13- mRlthZ vax fo[kf.Mr Øe ls foU;flr usÝhfM;k (nephridia) gksrs gSaA

14- tuu&fi.Md Hkh [kafMr Øe esa foU;flr gksrs gSa rFkk buesa okfgfu;ksa
dk vHkko gksrk gSA

15- v.Ms NksVs rFkk ;ksd jfgr (yolkless) gksrs gSaA

1-4-4 fof'k"V y{k.k (Specialized for Peculiar Characters)

1- xzluh vR;f/kd foLr̀r ,oa tfVy çdkj dh gksrh gSA

2- xzluh dh nhokj dkfVZyst dh cuh fo'ks"k Dykse&NM+ksa (gill - bars) }kjk
voyfEcr jgrh gSA
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3- ohye ,oa vksjy gqM (velum and oral hood) mifLFkr gksrs gSa tks
Øe'k% osye Li'kZd (velum tentacles) rFkk eq[korhZ ;k jkse xqPN (oral
cirri) ;qDr gksrs gSaA

4- ,Vªh;e lhykse dks foLFkkfir djds dkQh foLrh.kZ gks tkrk gSA

5- isf'k;ksa (muscles) dh O;oLFkk fo[k.Mu Øe ls foU;flr c.Myksa ;k
ek;ksfe;lZ (myomeres) ds :i esa gksrh gSA buds vkdqapu ,oa izlkj ls
tUrq xfr djrk gSA

6- esVkIY;wjy QksYM (metapleural folds) mifLFkr gksrh gSaA tks
LFkf;Rodkjh (stabilizers) ds leku dk;Z djrs gSaA

7- uksVksd‚MZ esa vxzfoLrj.k (extension) gksrk gSA

vr% ge ns[krs gSa fd ,sEQhvkWDll ds d‚MsZV xq.k vR;f/kd çdkj ds gSaA
çdfYir fd;k tk ldrk gS fd ;s d‚MsZV~l ds ewyHkwr iwoZtksa ls lEcfU/kr gSaA
fQj Hkh blds f}rh; ;k fof'k"V xq.kksa ls Li"V gS fd ;g d‚MsZV mn~Hko dh
çR;{k fn'kk esa ugha gS fdUrq dkWMsZV~l ds iSrd̀ oa'k dh mi'kk[kk dks fu:fir
djrk gSA

vkgkj&uky (Alimentary Canal)& ,sfEQv‚Dll dh vkgkj&
uky ,d lh/kh uky gS tks Hkhrj dh vksj jksekHkh ,fiFkhfy;e (ciliated
epithelium) }kjk çkLrfjr jgrh gSA ;g fuEu Hkkxksa esa fHkfUur gksrh gS&

1- eq[k ,oa eq[k xqgk (Mouth and oral cavity)& eq[k] eq[kxqgk (oral
cavity) ds ry ij fLFkr ,d NksVk&lk fNæ gS tks vksjy gqM (oral
hood) ls f?kjk jgrk gSA vksjy gqM ds ik'oZ fdukjs 10&11 tksM+h laosnh
eq[korhZ f'kouk ;k vksjy fljkbZ (oral cirri) esa fudys gksrs gSa] fdUrq
budh la[;k vk;q ds lkFk c<+rh tkrh gSA çR;sd fljl ,d la;qDr &
dadky }kjk voyfEcr jgrk gS tks vksjy gqM ds dadky ls tqMk jgrk
gSA iks"k.k ds le; vksjy fljkbZ vanj dh vksj eqM+ dj Nyuh (sieve)
cukrs gSaA
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fp= Ø- 1-32% ,sfEQv‚Dll ds vksjy gqM ls vuqçLFk dkV
(T-S- through Oral Hood of Amphioxus)

eq[kxqgk ;k LVkseksfM;e (stomodium) fdl çdkj dh gksrh gSA bldk
ry vanj dh vksj ixMh ds leku 6&9 ç{ksI; esa foLrkfjr gksrk gSA ;s
ewyj dk jksekHkh vax ;k fOgy vax (ciliated organ of Muller or wheel
organ) cukrs gSaA Oghy vax ikuh dh /kkjk dks rsth ls ?kqek dj Hkkstu
ds d.kksa dks >kM+ dj vyx dj ysrk gSA Oghy vkWxZu ds e/;&i`"B
çks"k ;k mHkkj ij ,d xzfUFke; gSLpsd [kk¡p (Hatschek's groove) gksrh
gS tks gSLpsd xrZ (Hatschek's pit) esa lekIr gks tkrh gSA LVkseksfM;e
o xzluh ds chp esa xksykdkj Mk;kÝke ls cus ,d NksVs fNæ }kjk
LVkseksfM;e xzluh esa [kqyrk gS bls ohye (velum) dgrs gSaA ohye ds
fdukjksa ls 12 irys ohyj Li'kZd ;k VsUVsdYl (velar tentacles) fudys
jgrs gSa ftu ij cgqr&ls laosnh vadqjd (papillae) rFkk jksed gksrs gSA
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fp= Ø- 1-33% ,sfEQvkWDll&vksjy gqM] foye rFkk Oghy v‚xZu dks
fn[kkrs gq, vxzHkkx (Anterior Part of Amphioxus Showing

Oral Hood, Velum and Wheel Organ)

2- xzluh (Pharynx)& xzluh ,d cM+s rFkk ik'oh; nhokjksa ls fpids gq,
dks"k ;k iqVd ds leku jpuk gS tks 'kjhj ds e/; rd QSyh gksrh
gSA ;g iks"k.k dh vis{kk 'olu dk dk;Z vf/kd djrh gSA bldh
ikohZ; ;k IY;qjy nhokjksa (pleural walls) ij 150&200 tksM+h frjNs mnxz
fxy&fNæ ;k Dykse fNæ (gill-slits) fLFkr gksrs gSaA Dykse&fNæksa ds
chp ds LFkkuksa esa& (i) çkFkfed rFkk (ii) f}rh;d çdkj dh
fxy&NM+s ;k Dykse&NM+sa (gill-bars) ik;h tkrh gSaA

ykjok ds thou&dky esa dqN nsj ckn çR;sd çkFkfed Dykse&NM+ dh
i"̀B nhokj ls ,d f}rh;d foykse&NM+ (secondary gill-bar) ;k
thHkh&NM+ (tongue bars) fodflr gksrh gSaA ;s ,d&nwljs ls fuEu
y{k.kksa esa fHkUu gksrh gSa&

(i) çkFkfed Dykse&NM+sa çnj dh vksj ,d nsgxqgk ;k lhyksfed LFkku
(coelomic space) ?ksjs jgrh gSaA

(ii) çkFkfed Dykse&NM+ksa dh dadky&NM+sa f}'kkf[kr gksrh gSa fdUrq
f}rh;d Dykse&NM+ksa sa dh dadky&NM+sa f}'kkf[kr ugha gksrhA



la?k&Ik"̀Boa'k
;k dkWMsZVk

55

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

fp= Ø- 1-34% çkFkfed Dykse&NM+ (Primary gill - bar)

fp= Ø- 1-35% f}rh;d Dykse&NM+ (Secondary gill - bar)
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çkFkfed Dykse&NM+sa vuqçLFk tksM+ksa ;k lfU/k;ksa }kjk ,d&nwljs ls feyh
gksrh gSaA bu tksM+ksa dks flusfIVdqyh (synapticulae) dgrs gSaA ;s 'ys’eh dadky
NM+ksa }kjk voyfEcr jgrh gSa vkSj buesa #f/kj okfgfu;k¡ gksrh gSaA bu jpukvksa
ds dkj.k xzluh dk vkdkj dUMh ds leku gks tkrk gSA

Dykse&NM+ dk vf/kdka'k Hkkx jksekHkh xzluh ,fiFkhfy;e rFkk ,s.MksMeZ ls
<dk gksrk gS tks blds Hkhrjh] vxz ,oa i'p ryksa dks pkjksa vksj ls ?ksjs gksrk gS
fdUrq blds ckgjh Qyd ¼,fVª;y xqgk dh vksj dk Hkkx½ ,fVª;e dh ,DVksMeZ
ls foLrkfjr gksrs gSa rFkk bu ij vYi la[;k esa jksed ik;s tkrs gaSA Dykse&NM+
ds vanj la;ksth Ård] #f/kj okfguh rFkk dadky&NM+ vkfn gksrh gSaA

xzluh ds ry ij ,.MksLVkby (endostyle) ;k xzluh (hypopharyngeal)
[kkap gksrh gSA ;g ,d fNNys tyekxZ ds leku gksrh gS tks jksekHkh iFkksa
ds ,dkUrfjr E;wdl lzkfor djus okyh xzfUFk&dksf'kdkvksa (gland cells) ds pkj
yEcor iFkksa ls foLrkfjr gksrh gSA ,.MksLVkby dk ry nks dadky
ifêdkvksa }kjk voyfEcr jgrk gSA vkxs dh vksj ,.MksLVkby ifjxzluh
ifêdkv~ksa }kjk e/;&i"̀B jksekHkh iFk ls fey tkrh gSA jksekHkh iFk dks
vf/kxzluh [kkap (peripharyngeal groove) dgrs gSa vkSj ;g xzkluyh esa [kqyrh
gSA

vkgkj&uky esa 'ks"k Hkkx ,d lh/kh uyh ds :i esa gksrk gSA bldk
vxyk NksVk l¡djk Hkkx xzkluyh (oesophagus) dgykrk gS tks dqN vf/kd
pkSM+s vkek'k; (stomach) esa [kqyrk gSA vkek'k; vkar (intestine) esa [kqyrk gS
vkSj vkar v/kj i[k ds oke vksj fLFkr xqnk}kj (anus) }kjk ckgj [kqyrh gSA

fp= Ø- 1-36% ,sfEQv‚Dll ds ,.MksLVkby dk vuqçLFk dkV
(T-S- endostyle of Amphioxus)
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ikpu xzfUFk (Digestive Gland)& ikpu&xzfUFk esa dsoy ,d ;—r
va/k&uky ;k fgisfVd lhde (hepatic caecum) gksrh gS tks xzkluyh rFkk
xzluh ds laxe LFky ls ,d vU/k fouky ds :i esa fudyrh gSA ;g xzluh ds
ikoa esa blds lkFk&lkFk pyrh gS rFkk xzfUFky ,fiFkhfy;e }kjk vkLrfjr gksrh
gSA ;g cká :i ls i"̀Boaf'k;ksa ds ;—r (liver) ds leku gksrh gSA

iks"k.k ,oa ikpu (Feeding and Digestion)& ,sfEQv‚Dll
(Amphioxus) jksekHkh iks"kd (ciliary feeder) gS tks ikuh dh /kkjk ds lkFk vk;s
NksVs&NksVs thoksa dks Nku dj vyx dj ysrk gSA ikuh dh /kkjk eq[k }kjk
xzluh esa izos'k djrh gS vkSj ,fVª;e ls gksrh gqbZ ,fVª;ksiksj }kjk ckgj fudy
tkrh gSA iks"k.k fØ;k tfVy ,oa #fpdj gksrh gSA Dykse&NM+kas ds jksedksa dh
rhoz xfr ls ty dh /kkjk mRiUu gksrh gSA Dykse&NM+ksa ds lkeus jksed /kkjk
dks xzluh xqgk ds Hkhrj uhps ls Åij dh vksj eksM+ nsrs gSa ftlls ,.MksLVkby
ls vf/kxzluh [kk¡p dh vksj tyh; 'ys"e çokfgr gksrk gS tks vUr esa xzkluyh
(oesophagus) esa pyk tkrk gSA iks"k.k ds le; vksjy fljkbZ ;k eq[korh fljkbZ
(oral cirri) ,d&nwljs ds Åij eqM+dj ,d Nyuh cukrs gSaA eq[k }kjk vanj
vkrh gqbZ ikuh dh /kkjk esa ls Hkkstu ds d.k ;gk¡ Nku fy;s tkrs gSaA Oghy
v‚xZu ds jksedksa dh ?kw.kZu&xfr ty dh /kkjk dks xzluh dh rjQ funsZf'kr
djrh gSA xzluh ds vanj Hkkstu ds d.k ,.MksLVkby rFkk xzluh ,fiFkhfy;e
ls lzkfor 'ys"e esa my> tkrs gSaA ,.MksLVkby ls lzkfor gksus okyh E;qdl
loZçFke ik'oZ jksedksa }kjk v/kj nhokj ij LFkkukUrfjr gksdj Dykse NM+ksa ds
lkeus ds jksedksa }kjk Åij dh vksj funsZf'kr gksrh gSA bl çdkj ty dh /kkjk
ds lkFk Hkkstu ls Hkjh gqbZ E;wdl uhps ds ry ls vf/kxzluh [kk¡p esa çokfgr
gksrh gSA vf/kxzluh [kk¡p ds jksed bl /kkjk dks xzkluyh dh vksj /kdsy nsrs
gSaA

eq[k vFkok LVkseksfM;e ds vanj ikuh dh /kkjk esa ls vyx fd;s x;s
Hkkstu ds d.k gSLpsd [kk¡p }kjk lzkfor E;wdl esa ,df=r dj fy, tkrs gSa
fdUrq xzluh ds vanj ;s ifjxzluh ifêdkvksa }kjk ,df=r djds vf/kxzluh [kk¡p
ij LFkkukUrfjr dj fn;s tkrs gSaA

xzfldk esa igq¡prs&igq¡prs Hkkstu ds d.k E;wdl ds lkFk dq.Mfyr
gksdj ,d eksVh /kkjk dk :i ys ysrs gSaA vkgkj&uky esa Hkkstu i{keksa dh
lgk;rk ls vkxs c<+rk gS] tks vkgkj&uky dh iw.kZ yEckbZ ds lkFk ,d iFk dk
fuekZ.k djrs gSaA xzfldk esa Hkkstu e/;kU= (midgut) esa igq¡prk gS tgk¡ jksekHkh
ik'oZiFk bls e/;kU= fouky (midgut diverticulum) dh vksj funsZf'kr djrk
gSA ;gk¡ ls Hkkstu e/;kU= esa fQj ls okil vk tkrk gSA jksedksa dk
bfy;ks&dksyksfud oy; (ileo-colonic ring) Hkkstu dk ifjHkze.k djrk gS]
ftlls Hkkstu ikpd fodjksa (digestive enzymes) ls Hkyh çdkj fey tkrk gSA
ikpd fodj vkgkj&uky rFkk e/;kU= fouky (midgut diverticulum) ls
lzkfor gksrs gSaA ;s bfy;ks&dksyu {ks= ds jksedksa dh ifjHkze.k xfr }kjk Hkkstu
ls fey tkrs gSaA ikpu e/;kU= esa çkjEHk gksrk g]S ;g vo'ks"k Hkkstu ds
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vkgkj&uky ls ckgj fudyus rd gksrk jgrk gSA bl cká dksf'kdh; ikpu
(extracellular digestion) ds vfrfjDr çkUrj&dksf'kdh; ikpu (intracellular
digestion) dk Hkh irk pyk gSA Hkkstu ds NksVs d.k i'pkU= (hindgut)
dh ,fiFkhfye dksf'kdkvksa }kjk ,df=r djds ipk fy;s tkrs gSaA ips Hkkstu dk
vo'kks"k.k e/;kU= esa çkjEHk gks tkrk gS fdUrq eq[; :i ls ;g fØ;k i'pkU=
(hind gut) esa gh gksrh gSA

fp= Ø- 1-37% ,sfEQvkWDll & iks"k.k dh fØ;kfof/k
(Amphioxus – Mechanism of Feeding)

1-4-5 vkgkj&uky dk 'olu fØ;k ls lEcU/k
(Association of Alimentary Canal with Respiration)

fuEufyf[kr fo'ks"krkvksa ds dkj.k ,sfEQv‚Dll dh vkgkj&uky 'olu fØ;k ls
Hkh lEc) gksrh gS&

1- QSfjaDl ;k xzluh dh nhokj laoguh; gksrh gSA vr% fluSIVhdqyh ,oa
vfHkokgh cDdy okfgfu;ksa esa ls #f/kj ds xqtjrs le; xSlksa dk vknku
çnku gksrk gSA

2- Dykse&NM+ksa ds if{k;ksa }kjk ty dh /kkjk mRiUu gksrh gSA

3- Oghy vax (wheel organ) ds if{k;ksa dh xfr ds dkj.k ty&/kkjk xzluh
dh vksj mUeq[k gks tkrh gSA

,sfEQvkWDll #f/kj&okfguh ;k #f/kj&ifjogu laLFkku (blood vascular
system) ljy ,oa can (closed) çdkj dk gksrk gS ân; rFkk gheksXyksfcu
(haemoglobin) dh vuqifLFkfr ,sfEQvkWDll ds #f/kj&ifjogu rU= dh
fo'ks"krk gSA ân; dh vuqifLFkfr ds dkj.k eq[; /kefu;ksa (arteries) dh nhokj
is'kh ;qDr ,oa ladq~pu'khy gksrh gSaA ;|fi vf/kdrj #f/kj&okfgfu;k¡ ,d leku
gksrh gSa fdUrq iq"Boaf'k;ksa dh okfgfu;ksa ds lkFk dqN fuf'pr ltkrh;rk,¡ gksus
ds dkj.k buesa ls dqN /kefu;k¡ (arteries) rFkk vU; f'kjk,a (vessels) dgykrh
gSaA
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okfguh&laLFkku esa fuEu jpuk,¡ gksrh gSa&

1- ,d f'kjkik= ;k lkbul fouksll&

(i) v/kj egk/keuh ;k osUVªy ,vksVkZ

(ii) nks i"̀B&egk/keuh ;k MkslZy ,vksVkZ

(iii) fuokfgdk mirU= ;k iksVZy flLVe

¼v½ çeq[k f'kjk,¡ ;k dkfMZuy osu&

1- f'kjk ik= ;k lkbul fouksll (Sinus venosus)& lkbul fouksll
xzluh ds fiNys fljs ds uhps fLFkr iryh nhokj okyk dks"k gSA blesa
'kjhj ds fofHkUu Hkkxksa ls f'kjkvksa }kjk yk;k #f/kj ,df=r gksdj v/kj
egk/keuh ;k osUVªy ,vksVkZ (ventral aorta) esa pyk tkrk gSA

2- v/kj egk/keuh vFkok osUVªy ,vksVkZ (Ventral aorta)& vpj
egk/keuh eksVh nhokj dh vR;f/kd ladq~pu'khy #f/kj&okfguh gS
tks ,.MksLVkby ds uhps xzluh dh e/;&i"̀B nhokj esa fLFkr gksrh gSA
blesa ls dbZ tksM+h ik'oZ 'kk[kk fudydj çkFkfed Dykse&NMksa
(primary gill - bars) dks tkrh gSA

bUgsa vfHkokgh Dykse /kefu;k¡ (afferent branchial arteries) dgrs gSaA
buds vk/kkj Qwys gq, gksrs gSa rFkk Dykse NM+ksa dh okfgfu;ksa esa jä Hkstrs
gSaA f}rh;d Dykse cM+s vçR;{k :i ls vfHkokgh Dykse /kefu;ksa ls
fudyh vuqçLFk okfgfu;ksa ls #f/kj çkIr djrh gSa tks fluSfIVdqyh
(synapticulae) esa fLFkr gksrh gSA

i"̀B Hkkx viokgh Dykse /kefu;ksa (efferent branchial arteries) dh
Jsf.k;k¡] çkFkfed ,oa f}rh;d Dykse&NM+ksa ls #f/kj ,df=r djds ,d
tksM+h i"̀B&/kefu;ksa (dorsal aortae) esa [kkyh dj nsrh gSaA Dykse
/kefu;ksa esa ls xqtjrs gq, #f/kj 'oluh; ty dh /kkjk ds lEidZ esa
vkrk gS] fdUrq ;gk¡ blds v‚Dlhdj.k dk dksbZ çek.k ugha feyrk
D;ksafd #f/kj esa 'olu o.kZdks (respiration pigments) dk vHkko gksrk
gSA

3- i`"B egk/keuh vFkok MkslZy ,vksVkZZ (Dorsal aortae)– 'kjhj ds
vk/ks vxz Hkkx esa i"̀B egk/keuh esa ,d tksM+h okfgfu;k¡ gksrh gSa tks
xzluh dh Nr ij v/kksxzluh [kk¡p (epipharyngeal groove) ds nksuksa
vksj fLFkr gksrh gSaA vkxs dh vksj ,d tksM+h okfgfu;k¡ vkUrfjd
dSjksfVM ;k xzhok /kefu;k¡ (carotid arteries) ds :i esa çksFk (snout) esa
pyh tkrh gaSA

vksjy gqM (oral hood) ds {ks= dks laofgr djrh gSaA ;s #f/kj ,df=r
djus okyh okfgfu;k¡ gSa tks çokgh Dykse&/kefu;ksa (efferent branchial
arteries) }kjk xzluh ls yk;k #f/kj ,df=r djrh gSaA
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i'p Hkkx esa nksuks i"̀B& egk/keuh xzluh ds ihNs vkil esa feydj i"̀B
egk/keuh (dorsal aorta) cukrh gSa tks e/;i`"B js[kk ij ihNs dh
uksVksd‚MZ rFkk vkar ds chp esa ls gksrh gqbZ iqPN Hkkx esa pyh tkrh
gSaA ;gk¡ bls d‚My /keuh (caudal artery) dgrs gSaA ;g forjd okfguh
ds :i esa dk;Z djrh gS vkSj blls vusd NksVh&NksVh 'kk[kk,¡ fudydj
vkar dks tkrh gSaA ;s 'kk[kk,¡ vkarh; nhokj esa tkfydk (plexus) cukrh
gSaA

4- iksVZy flLVe (Portal system)– —iqPN ls #f/kj d‚My f'kjk
(caudal vein) }kjk ,df=r fd;k tkrk gSA ;g vkxs dh vksj vkar ds
uhps mi&vkU=h; f'kjk (subintestinal vein) cukrh gS vkSj #f/kj
okfgfu;ksa dh Jsf.k;ksa }kjk vkarh; #f/kj okfgdkvksa esa #f/kj ,df=r
djrh gSA mi&vkU=h; f'kjk /kM+ esa ços'k djds i'pka= (hindgut) dh
nhokjksa esa /k¡ldj ,d tkfydk cukrh gSA i'pka= tkfydk ls #f/kj ;—r
iksVZy f'kjk (hepatic portal vein) }kjk ,df=r dj fy;k tkrk gSA
og ;—r (liver) ds v/kj ry ij tkdj tkfydk cukrh gSA ;—r ls
#f/kj ;—r f'kjk (hepatic vein) esa ,df=r gksrk gS] tks vkxs dh vksj
ikpu&xzfUFk ds Åij ls c<+rh gqbZ uhps dh vksj eqM+dj lkbul
fouksll (sinus venosus) esa [kqy tkrh tkrh gSA

,d tksM+h isjkbVy ;k ikf'od f'kjk,¡ (parietal veins) vkgkj&uky ds
Åij fLFkr gksrh gSaA ;s 'kjhj dh i"̀B nhokj ls #f/kj ,df=r djds
lkbul fouksll esa [kkyh djrh gSaA vuqçLFk f'kjk,¡ mnj egk/keuh dks
#f/kj igq¡pkrh gSaA

5- çeq[k f'kjk,¡ vFkok dkfMZuy ohUl (Cardinal veins)& ,d tksM+h
vxz çeq[k f'kjk,¡ (anterior cardinal veins) dbZ tksM+h lfiZy
okfgfu;ksa }kjk 'kjhj ds vxzHkkx ls #f/kj ,df=r djrh gSaA ;s
tuu&fi.Mdksa ds ry ij 'kjhj dh ik'oZ nhokjksa ds lkFk pyrh gSaA bl
çdkj ,d tksM+h i'p çeq[k f'kjk,¡ (posterior cardinal arteries) 'kjhj
ds i'p Hkkx ls #f/kj ykrh gSaA i'ph; Hkkx esa i'p f'kjk,¡ iqPN f'kjk
ls fey tkrh gSaA vxzHkkx esa nksuksa i{kksa dh vxz ,oa i'p çeq[k f'kjk,¡
vkil esa feydj ,d lkekU; çeq[k f'kjk ;k dqfo;s f'kjkuky (common
cardinal vein or ductus cuvieri) cukrh gSaA bl çdkj cuh nksuksa dfqo;s
f'kjkuky ;k çeq[k f'kjk,¡ lkbul fouksll esa [kqyrh gSaA

oD̀d (kidney) rFkk okLrfod ;—r (liver) dh çfLFkfr ds dkj.k blesa
okLrfod oD̀d ,oa ;—r fuokfgdk mirU=ksa (renal and hepatic portal
system) dk Hkko gksrk gS fdUrq ;—r fuokfgdk ,oa ;—r f'kjkvksa
(hepatic portal and hepatic veins) dh mifLFkfr i"̀Boa'kh ;—r
fuokfgdk mirU= dh çkjEHkkoLFkk dks bafxr djrh gSA
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Ductus cuvieri

Ventral aorta Sinns venosus Hepatic
vein

Hepatic portal
vein

Subintestinal
vessel

Anterior
cardinal

Posterior
cardinal

Caudal vein
Intestinal
plexus Lacunae

Afferent branchial
arteries (in the gill bars)

Efferent branchial
arteries

Paired dorsal
aortae

Unpaired dorsal aorta Caudal artery

Sinus venosus

fp= Ø- 1-38% çeq[k f'kjk,¡ (Major Veins)

1-4-6 #f/kj&ifjogu dk iFk (Course of Blood – Circulation)

ifjogu laLFkku dh fo'ks"krk,¡ (Peculiarities of Circulatory System)

(i) ân; vuqifLFkr gksrk gSA

(ii) okfgfu;ksa dh nhokjsa daqpu'khy gksrh gSa vkSj v/kj okfguh iEi ds leku
dk;Z djrh gSA

(iii) i"̀B egk/keuh (dorsal aorta) vxzHkkx esa ,d tksM+h okfgfu;ksa }kjk
fu:fir gksrh gSA

(iv) ;—r iksVZy mirU= (hepatic portal system) çkjEHkkoLFkk esa gksrk gSA

(v) 'kjhj ds i'p Hkkx esa v/kj egk/keuh (ventral aorta) dk LFkku mikU=h;
f'kjk (sub-intestinal vein) ys ysrh gSA

(vi) #f/kj dk lapyu mnj egk/keuh (ventral aorta) esa vkxs dh vksj rFkk
i"̀B egk/keuh (dorsal aorta) esa ihNs dh vksj gksrk gSA

(vii) vfHkokgh rFkk viokg (afferentand efferent) Dykse & okfgfu;ksa ,oa ;—r o
nksuksa esa tkfydk mifLFkr gksrh gSA

1-4-7 ,sfEQv‚Dll ds mRlthZ vax
(Excretory Organs of Amphioxus)

,sfEQv‚Dll ds mRlthZ vax dh jpuk vd'ks:fd;ksa ;k u‚u&dkWMsZVk (non-
chordata) ds mRlthZ vaxksa ds leku gksrh gSA vU; cgqr&ls vd'ks#fd;ksa dh
Hkk¡fr blds mRlthZ vax Hkh ,DVksMeZy çksVksusÝhfM;k (protonephridia) gksrs gSaA
dqN vU; vax Hkh mRlthZZ dk;Z ls lEcfU/kr ekus tkrs gSA ;s fuEu gSa&
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1- çksVksusÝhfM;e (Protonephridium)

2- gsLpSd usÝhfM;e (Hatschek's nephridium)

3- czkmu dh (Brown funnels)

4- jhuy&iSfiyh (Renal papillae)

1- çksVksusÝhfM;e (Protonephridia)& çksVksusÝhfM;e 90 tksM+h fof'k"V
çdkj dh ifjofrZr ,DVksMeZy ufydk,¡ gSa] ftudk ,d&,d tksM+k
çR;sd nsg[k.M esa fLFkr gksrk gS ;s lhykse xqgk (coelomic cavities) ds
lkFk esa xzluh ds Åij fLFkr gksrs gSa] rFkk çkFkfed Dykse&NM+ksa ds
çk:i gksrs gSaA çR;sd çksVksusÝhfM;e ,d eqM+h gqbZ rFkk iryh nhokj
okyh ufydk ds leku gksrk gS ;g vkxs dh vksj Å/oZ (vertical) rFkk
ihNs dh vksj {kSfrt ;k vuqçLFk 'kk[kkvksa esa fHkUu gksrk gSA Å/oZ 'kk[kk
çkFkfed Dykse&NM+ ds lekukUrj py dj vU/k :i esa lekIr gks tkrh
gSA

fp= Ø- 1-39% ,sfEQvkWDll dk çksVksusÝhfM;e
(Protonephridium of Amphioxus)

çksVksusÝhfMviksj (Protonephridiopore)& }kjk ,fVª;y xqgk ls
lEcfU/kr jgrh gS] tks f}rh;d Dykse NM+ ds lEeq[k mifLFkr gksrh gSA
çksVksusÝhfM;e ds 'kjhj ls cgqr&lh NksVh 'kk[kk,¡ fudyrh gSA çR;sd
'kk[kk ij vusd iryh ufydk,¡ gksrh gSaA çR;sd ufydk lksfyukslkbV
(solenocyte) ;k f'k[kk&dksf'kdk (flame-cell) esa lekIr gks tkrh
gSA ,d çksVksusÝhfM;e esa yxHkx 500 f'k[kk&dksf'kdk,¡ gksrh gSA çR;sd
f'k[kk&dksf'kdk esa ,d yEck d'kkHk (flagellum) gksrk gS tks bldh
xqgk ;k ufydk ds vanj dEiu djds mRlthZ æo dks çksVksusÝhfM;e ds
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'kjhj esa funsZf'kr djrk gSA f'k[kk & dksf'kdkvksa ds lewg
lhyksfed ,ihFkhfy;e dks vyx dj lhyksfed xqgk esa yVds jgrs gSa
rFkk folj.k }kjk mRlthZ inkFkksaZ dks lhyksfed æo esa ls vyx djrs
gSaA

fp= Ø- 1-40% çksVksusÝhfM;e dk dqN Hkkx dkVdj [kksyus ij
(A Part of Protonephridium Open and Enlarged)

2- gsLpSd usÝhfM;e (Hatschek's nephridium)– ;g ,d ,dkadh rFkk
cM+k usÝhfM;e gS tks uksVksd‚MZ ds dqN ck¡;h vksj v/kj ry ij ohye
(velum) dh Nr ij fLFkr gksrk gSA lHkh vko';d y{k.kksa esa ;g
lkekU; çksVksusÝhfM;e ds leku gksrk gS] fdUrq bldk vkdkj cM+k gksrk
gSA ;g eqM+h gqbZ uyh gS ftlesa cgqr&lh ufydk,¡ gksrh gSa tks
f'k[kk&dksf'kdkvksa (solenocytes) esa lekIr gksrh gSaA bldk vxz fljk
gsLpSd xrZ (Hatschek's pit) ds lkeus vU/k :i esa lekIr gks tkrk gS
vkSj i'p fljk fQye ds Bhd ihNs xzluh esa [kqyrk gSA gsLpSd
usÝhfM;e (Hatschek's nephridium) #f/kj okfgfu;ksa }kjk cukbZ tkyh
ls lEcfU/kr gksrk gS vkSj bldh çR;sd f'k[kk&dksf'kdk ds pkjksa vksj ,d
NksVk&lk lhyksfed dks"k (coelomic sac) gksrk gSA ;g #f/kj esa ls
ukbVªksftul mRlthZ inkFkksaZ dks vyx djrk gSA

3- czkmu dh (Brown funnels)& ,d tksM+h czkmu dh Hkh mRlthZ dk;Z
ls lEcfU/kr gksrh gSaA ;s xzluh ds i'p fljs ds v/kj ry ij fLFkr
gksrh gSaA budk vfxze l¡djk fljk lhykse esa [kqyrk gS rFkk pkSM+k i'p
fljk ,fVª;e ls lapkfjr jgrk gSA

4- jhuy iSfiyh (Renal papillae)& ,fVª;e ds Q'kZ ij vla[;
NksVs&NksVs jhuy iSfiyh (renal papillae) gksrs gSa ftuds mRlthZ gksus dk
vuqeku yxk;k tkrk gSA
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1-4-8 ,sfEQvkWDll dk rfU=dk&rU=
(Nervous System of Amphioxus)

,sfEQvkWDll dk rfU=dk&rU= ljy gksrk gS rFkk blesa efLr"d dk vHkko gksrk
gSA mPp d‚MZsV~l dh i"̀B uoZ d‚MZ (dorsal nerve cord) dh Hkk¡fr ,sfEQvkWDll
ds dsUæh; rfU=dk&rU= (central nervous system) esa Hkh ,d i"̀B ukykdkj
uoZ dkMZ (dorsal - tubular nerve cord) gksrh gS ftlls vU; rfU=dk fodflr
gksrh gSaA

i"̀B uoZ dkMZ (Dorsal nerve cord) dsi"̀B uoZ dkMZ uksVksd‚MZ ds Åij
e/;&i"̀B ykbu ij fLFkr gksrh gS vkSj la;ksth Ård ds vkoj.k esa can jgrh
gSA ihNs dh vksj ;g uksVksd‚MZ ds vafre fljs ls dqN vkxs iryh gksdj ,d
eghu fcanq ds :i esa lekIr gks tkrh gS rFkk vkxs dh vksj uksVksd‚MZ ds vfxze
fljs ls dqN igys lekIr gks tkrh gSA uoZ d‚MZ esa ,d&v{kh; xqgk gksrh gS
ftls U;wjkslhy (neurocoel) dgrs gSaA ;g i"̀B&ry ij ,d ekf/;d&vuqyEc
fonj ls lEcfU/kr gksrh gS] ftls i"̀B&fonj (dorsal fissure) dgrs gSaA i"̀B
fonj FkksM+k ihNs dh vksj pkSM+k gksdj uk¡n ds leku i"̀B&foLrkj.k (dorsal
dilation) cukrk gSA blds pkjksa vksj la;ksth Ård dk dksey vkoj.k gksrk gSA
U;wjkslhy vkxs dh vksj lsfjczy csfld ;k çefLr"d iqVh (cerebral vesicle) esa
foLrkfjr gksrh gS] ftldh nhokj esa fuf'pr laosnh vax ¼us= rFkk ?kzk.k xr½
gksrs gSaA

fp= Ø- 1-41% ,sfEQv‚Dll ds dsUæh; rfU=dk&rU= dk vxzHkkx
(Anterior Part of Central Nervous System of Amphioxus)
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vxz&i"̀B Hkkx esa lsjsczy csfld ls ,d [kks[kyh rFkk uqdhyh /kkuh ds
leku fouky fudyrh gS tks jksekHkh gksrh gSA bldks ?kzk.k laosnh ekuk x;k gSA
uoZ d‚MZ (nerve cord) eq[; :i ls yEcs rfU=dk lw=ksa (nerve fibres) dh cuh
gksrh gS] ftuesa rfU=dk&dksf'kdk çpqjrk esa gksrh gSA rfU=dk dksf'kdk,¡ U;wjy
uky ds pkjksa vksj gksrh gSa vkSj buls fudys rfU=dk lw= ifjf/kLFk (peripheral)
rFkk vf/kd i"̀BLFk gksrs gSaA U;wjy uky dh i"̀B nhokj ij FkksM+s&FkksM+s vUrj ij
dqN nh?kZ dksf'kdk,¡ rFkk nh?kZ lw= gksrs gSaA

ifjf/kLFk rfU=dk (Peripheral nerves)& nks tksM+h Øsfu;y rfU=dk,¡
(cranial nerves) ;k lsfjczy rfU=dk rFkk çefLr"d rfU=dk (cerebral nerves)
lsfjczy csfld ls fudyrh gSaA lsfjczy rfU=dkvksa dh çFke tksM+h vxz fljs ls
rFkk f}rh; tksM+h i"̀Bi{k ls fudyrh gSA budh ç—fr laosnh gksrh gS vkSj ;s
çksFk (snout) dks lEHkjf.kr djrh gSaA buds ihNs Likbuy d‚MZ (spinal
cord) ;k rfU=dk jTtq (nerve cord) ls Likbuy uoZ (spinal nerve) ds vusd
tksM+s fudyrs gSaA ek;ksVksEl (myotomes) ds foU;kl ds vuq:i ,oa ck,¡ i{k
dh rfU=dk,a ,d&nwljs ls ,dkUrfjr gksrh gSaA çR;sd [k.M ds nksuksa rjQ
nks&nks rfU=dk gksrh gSaA ,d i"̀B&rfU=dk ewy (dorsal nerve root) rFkk ,d
vij rfU=dk ewy (ventral nerve) gksrh gSaA i"̀B rfU=dk ewy ,d ewy ls rFkk
voj ewy vusd ewyksa ls fodflr gksrh gSA i"̀Boaf'k;ksa esa ;s nksuksa fey tkrh gS]
fdUrq blesa ,slk ugha gksrkA v/kj rfU=dk çsjd gksrh gSa vkSj Ropk rFkk vuqçLFk
isf'k;ksa dks lEHkjf.kr djrh gSa rFkk ek;ksVksEl (myotomes) ds chp ls xqtjrh
gSaA i"̀B rfU=dk,a laosnh gksrh gSa vkSj Ropk ds xzkgd vaxksa (receptor organs)
ls fodflr gksrh gSaA vkgkj&uky dh nhokj esa nks rfU=dk tkfydkvksa ds :i
esa ,d Li"V Lok;Ùk&rfU=dk laLFkku (autonomous nervous system) gksrk gSA

1-4-9 ,sfEQvkWDll ds rfU=dk rU= dh fof'k"Vrk,¡
(Peculiarities of Nervous System of Amphioxus)

,sfEQvkWDll dk rfU=dk rU= d‚MsZVk rfU=dk laLFkku dh iwoZ;kstuk ij
vk/kkfjr gksrk gS fdUrq fQj Hkh ;g fuEu dkj.kksa ls blls fHkUu gS&

1- blesa fof'k"V efLr"d dk vHkko gksrk gSA

2- blesa Likbuy uoZ xSaxfy;k dk vHkko gksrk gSA

3- vuqdEih xSaxfy;k (sympathetic ganglia) dk Hkh vHkko gksrk gSA

4- uoZ d‚MZ rfU=dkvksa dh i"̀B rFkk v/kj ewy LorU= gksrh gSaA

5- i"̀B ewy fefJr ç—fr dh gksrh gSa vFkkZr~ ;s xzkgd (receptor) ,oa çsjd
(motor) nksuksa çdkj dh gksrh gSaA

6- v/kj ewy cgqewyksa ds :i esa fodflr gksrh gSaA
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1-5 iSVªksekbtksu : cká y{k.k rFkk feDlhu ls
rqyuk (Petromyzon : External Features
and Comparison with Myxine)

lcls fuEudksfV ds d'ks#d tUrq ,XusFkk lewg (group Agnatha) ds vUrxZr
vkrs gSaA buesa uksVksd‚MZ vkthou LFkk;h rFkk ofVZczy d‚ye cgqr de fodflr
ik;k tkrk gSA tcM+s rFkk tksM+hnkj mikax vuqifLFkr gksrs gSaA vf/kdka'k lnL;
çkphudkyhu Fks tks vc ugha jgs vFkkZr~ foyqIr gks pqds gSaA orZeku esa thfor
tkfr;ksa dh la[;k yxHkx 50 gSA buesa xksy o dhiuqek eq[k ,d pw"kd
(sucker) dk dk;Z djrk gSA blfy, bUgsa ,d gh Dykl lkbDyksLVksesVk (class
- cyclostomata - Gr- cyklos = circular, stoma = mouth) esa j[kk x;k gSA bl
Dykl ds thfor çfrfuf/k iSVªksekbtksu ;k ySEçs (Petromyzon or Lamprey)
rFkk feDlhu ;k gSx eNfy;k¡ (Myxine or Hag fishes) gSaA bUgsa lkekU;r%
pØ ;k xksyeq[kh bZy eNfy;ksa (round mouth eels) ds uke ls tkuk tkrk gS]
D;ksafd ;s Åij ls ns[kus esa bZy eNfy;ksa ds leku fn[kk;h nsrh gSaA fdUrq ;s
bZy ugha gSa] D;ksafd bZYl okLro esa vR;f/kd fodflr cksuh eNfy;k¡ (bony
fishes) gksrh gSA

Classification = (Systematic Position)

Phylum : Chordata

Subphylum : Vertebrata

Group : Agnatha

Class : Cyclostomata

Order : Petromyzoniformes

Family : Petromyzontidae

Genus : Petromyzon Lamprey

1-5-1 forj.k (Distribution)

ySEçst (Lampreys) forj.k esa fo'oO;kih gS rFkk LoPN o uedhu nksuksa gh
çdkj ds ty esa ikbZ tkrh gSA mÙkjh Hkkx ds VSEijsV {ks=ksa (temperate zones)
esa lkekU; :i ls bldh rhu tkfr;k¡ ik;h tkrh gS] isVªksekbtksu esfjul
(Prompt on martyrs) tks lkekU;r% leqæh ySEçs ds uke ls tkuh tkrh gSA ;w-
,l-,- rFkk dukMk (U.S.A and Canada) ds e/; xzsV ysDl (Great Lakes) o
mÙkjh vesfjdk] ;wjksi rFkk vÝhdk ds vVykafVd leqæh fdukjksa ds ty esa ik;h
tkrh gSA
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1-5-2 LoHkko ,oa okl&LFkku (Habit and Habitat)

isVªksekbtksu] ftls ySEçs ds uke ls tkuk tkrk gS] LoPN ,oa leqæh (freshwater
and marine) nksuksa ikuh esa ik;k tkrk gSA iSVªksekbtksu esfjul (Petromyzon
marinus) ,d fouk'kdkjh (destructive) leqnzh ySEizs gS] tcfd ySEizsjk
¶yqfo,fVfyl (Lamprera fluviatilis) ,d lkekU; LoPN tyh; ySu gSA nksuksa
gh ç;ksx'kkykvksa esa v/;;u ds fy, mi;ksx fd;s tkrs gSaA isVªksekbtksu ,d
ihM+knk;d tUrq gSA blds thou esa nks eq[; voLFkk,¡ ik;h tkrh gSa&
(i) ykoZy voLFkk (larval phase)– blds ykokZ dks ,sekslhy (Ammocoele)
ykokZ dgrs gSa tks LoPN ty (fresh water) esa jgrk gSA og LoHkko ls
fd;ksLVksek dh rjg lSMs.Vsjh] fQYVj QhMj rFkk ekbØksQsxl (sedentary,
filter feeder and microphagus) gksrk gSA (ii) o;Ld voLFkk (adult
phase)& o;Ld iSVªksekbtksu tksy;kd leku gksrs gSa] leqæh ty esa jgrs gSa
rFkk ;s eNfy;ksa ij ,DVksiSjkflfVd (ectoparasitic) thou O;rhr djrs gSaA ;s
eNfy;ksa ¼rFkk VfVZYl ¾ turtles½ ds 'kjhj ds fupys ry ij vius etcwr
pw"kd eq[k ;k cDdy Quy (suctorial mouth or buccal funnel) ds }kjk
fpid tkrs gSa rFkk viuh jSfLiax ftOgk (rasping tongue) dh lgk;rk ls mlds
'kjhj ds ekal dks [kqjpdj vyx djds eNyh dk #f/kj pqlrs jgrs gSaA
iSVªksekbtksu vius 'kjhj dh v.Mqys'kUl (undulations) xfr ds }kjk ty esa
Hkyh&Hkk¡fr rSj ldrs gSaA ;s dHkh&dHkh ty dh rst /kkjkvksa ds lkFk xfr
djrs&djrs] vpkud iRFkjksa ls vius pw"kd (sucker) dh lgk;rk ls fpid
tkrs gSaA tuu dky vkus ij leqæksa esa okl djus okys ySEçs ufn;ksa ds LoPN
ty esa ekbxzsV (migrate) djrs gSa] ftls ,sukMªksey ekbxzs'ku dgrs gSaA LoPN
ty esa ;s çtuu dh fØ;k iw.kZ djus ds ckn v.Ms nsrs gSa rFkk blds ckn uj
vkSj eknk nksuksa dh èR;q gks tkrh gSA

1-5-3 cká y{k.k (External Features)

vkdkj] vk—fr ,oa jax (Size, shape and colour) o;Ld iSVªksekbtksu ;k ySEçs
dk 'kjhj yEck] csyukdkj rFkk bZy eNyh (eel fish) ds leku gksrk gSA blds
'kjhj dh yEckbZ dqN bap ls ysdj ,d ehVj rd gksrh gSA ySEçsjk
¶yqfo,fVfyl (Lamprera fluviatilis) yEckbZ esa yxHkx 90 cm. tcfd
iSVªksekbtksu esfjul (Petromyzon marinus) dh yEckbZ ,d ehVj rd ik;h
tkrh gSA LoPN ty esa ik;h tkus okyh tkfr;k¡ vkdkj esa NksVh gksrh gSA 'kjhj
dk MkslZy Hkkx gjk] Hkwjk ;k uhys jax dk gksrk gS] tcfd ik'oZHkkx lQsn jax
dk gksrk gSA

ySEçs dh Ropk vR;Ur gh fpduh rFkk ylylh gksrh gS] D;ksafd
bldh ,fiMfeZl esa ,ddksf'kdh; E;wdl xzfUFk (mucous glands) fLFkr gksrh
gSaA ;s fpifpis vkSj fpdus E;wdl dk lzko.k djrh jgrh gSa] tks 'kjhj dh lrg
dks fpduk rFkk ylylk cuk;s j[krk gSA Ropk ij ,fiMeZy LdsYl
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(epidermal scales) dk iw.kZ vHkko gksrk gSA iSVªksekbtksu ds 'kjhj dks Li"V :i
ls rhu Hkkxksa esa ck¡Vk tk ldrk gS& (i) flj] (ii) /kM+ rFkk (iii) iqPNA

isVªksekbtksu ds ckgjh y{k.kksa dk v/;;u ge fuEu çdkj ls dj
ldrs gSa&

1- cDdy Quy (Buccal funnel)& 'kjhj ds vxz Hkkx dks flj ds oS.Vªy
ry ij ,d cM+h FkSysuqek [kk¡p gksrh gS ftls pw"kd (sucker) ;k cDdy
Quy (buccal funnel) dgrs gSaA ;g bldk pw"kd midj.k (suctorial
apparatus) gS tks bls fpidus esa lgk;rk djrk gSA cDdy Quy dk
fdukjk pkjksa vksj ls ,d ekftZuy eSEczsu (marginal membrane) ls
f?kjk jgrk gSA ;g fdukjk ,d dkfVZyst dh mifLFkfr ds dkj.k dBksj
jgrk gS ekftZuy eSEczsu ij pkjksa vksj >kyj dh rjg NksVs rFkk dksey
mHkkj (projections) ik;s tkrs gSa] ftUgsa eq[kh; fQEczh ;k iSfiyh (oral
fimbriae or papillae) dgrs gSa] tks iSVªksekbtksu dks eNyh ds 'kjhj ij
fpidus esa lgk;rk djrs gSaA

fp= Ø- 1-42% Petromyzon Marinus or Sea Lamprey

bUgha eq[kh; iSfiyh ds e/; dqN yEcs laosnkax ik;s tkrs gSa] ftUgsa laosnh
fljkbZ (sensory cirri) dgrs gSaA cDdy Quy ds Hkhrj dh vksj vusd
dksfudy (conical) rFkk ihys jax ds ,fiMeZy g‚uhZ nk¡r (horny teeth)
ik;s tkrs gSa] tks ,d fuf'pr vjh; drkjksa (radial rows) esa O;ofLFkr
jgrs gSaA ;s nk¡r d'ks#dh tUrqvksa ds okLrfod nk¡rksa dh rjg ugha gksrs
gSaA cDdy Quy ds ry ij ,d NksVk xksykdkj fNæ ds leku eq[k
(mouth) fLFkr gksrk gS tks ,d dkfVZyst dh fjax (ring) }kjk [kqyk
jgrk gSA eq[k ds uhps rFkk ihNs dh vksj cDdy Quy esa ,d [kqjpus
okyh thHk fudyh jgrh gS tks fiLVu dh rjg vkxs&ihNs pyrh gSA
bldh lrg ij Hkh g‚uhZ ,fiMeZy nk¡r fLFkr gksrs gSaA nk¡r dksfudy
(conical) gksrs gSa rFkk f?klus ij u;s nk¡r budk LFkku ysrs jgrs gSaA
thHk eNyh ds 'kjhj dk ek¡l [kqjpus rFkk cDdy Qkuy #f/kj pwlus
dk dk;Z djrk gSA isVªksekbtksu esa Li"V tcM+ksa dk iw.kZ vHkko gksrk gSA
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fp= Ø- 1-43% Petromyzon Buccal Funnel from Ventral View

2- us= (Eyes)& isVªksekbtksu ds fljs ds çR;sd ik'oZ (Lateral) ry
ij ,d&,d cM+k us= fLFkr gksrk gSA buesa iydksa dk iw.kZ vHkko gksrk
gSA buds Åij ls Ropk ds irys ikjn'khZ vkoj.k jgrh gSA

3- ckgjh fNæ (External apertures)&

(i) eq[k (Mouth)& ;g ,d lSdM+k rFkk xksy fNæ gksrk gS tks
cDdy Quy ds ry ij fLFkr gksrk gSA ;g ,d dkfVZyst dh
fjax ds }kjk [kqyk jgrk gSA

(ii) uklkfNæ ;k uslksgkbiksQkbflvy fNnz (Nostril or
nasobypophyseal aperture)& nksuksa us=ksa ds e/; flj ds
feM&M‚lZy (mid-dorsal½ ry ij ,d NksVk xksy fNæ fLFkr
gksrk gSA bls uklkfNæ ;k uslks gkbiks Qkbflvy fNæ dgrs gSaA
uklkfNæ ihNs dh vksj uklkdks"k (nasal sac) esa [kqyrk gSA
uklkfNæ ds Bhd ihNs flj dh Ropk ij ,d ikjn'khZ fcanq ds
leku jpuk gksrh gS] ftls ihfu;y vax ;k {ks= (pineal organ or
area) dgrs gS] tks iSVªksekbtksu esa e/; us= (middle eye) dh
fLFkfr dks vafdr djrk gSA ;g çdk'k ds fy, laosnh gksrk gSA

(iii) ckgjh fxy&fLyV~l (External gill-slits)& flj ds çR;sd vksj
ik'oZ ry ij us=ksa ds Bhd ihNs lkr&lkr yEcor dikV
O;ofLFkr NksVas xksy fNæ ik;s tkrs gSa] ftUgsa ckgjh fxy&fLyV~l
dgrs gSaA bl çdkj ySEçs esa ckgjh fxy&fLyV~l dh la[;k lkr
tksM+h gksrh gSA ;s Hkhrj dh vksj ;qfXer Dykse&/kkfu;ksa (gill
pouches) esa [kqyrs gSaA

(iv) xqnk&}kj rFkk ;wjhukstsfuVy iSfiyk (Anus and
urinogenital papilla)& /kM+ ,oa iqPN ds laxe&LFky ds oS.Vªy
ry ij ,d [kk¡p dh rjg dk xïk gksrk gS] ftls Dyks,dk
(cloaca) dgrs gSaA blds Bhd ihNs ;wjhukstsfuVy iSfiyk
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(urinogenital papilla) fLFkr gksrk gS tks ,d ;wjhukstsfuVy fNnz
(urogenital aperture) lfgr Dyks,dk esa mHkkj ds :i esa fudyk
jgrk gSA blh ds Bhd lkeus ,d NksVk xqnk&}kj (anal opening)
Hkh Dyks,dk esa fLFkr gksrk gSA

(v) laosnh fNæ (Sensory apertures)– flj ,oa /kM+ ds ik'oZ&Hkkxksa
dh Ropk ij ysVjy ykbu flLVe (lateral line system) ds vusd
NksVs&NksVs laosnh fNæ fLFkr gksrs gSaA

fp= Ø- 1-44% Petromyzon : Dorsal View of Head

4- fQUl (Fins)& iSVªksekbtksu esa ;qfXer fQUl (paired fins) dk vHkko
gksrk gSA /kM+ dh M‚lZy lrg ij ihNs dh vksj nks vleku çFke ,oa
f}rh;] ehfM;u M‚lZy fQUl (median dorsal fins) rFkk iqPN ds pkjksa
vksj ,d d‚My fQu (caudal fin) ik;k tkrk gSA d‚My fQu dk
Åijh yksc (lobe) f}rh; M‚lZy fQu ls tqM+k jgrk gSA ;s lHkh fQUl
iryh dkfVZysftul j‚M~l ;k fQu jst (fin rays) ds }kjk voyfEcr
jgrs gSaA

fp= Ø- 1-45% Petromyzon: M- L- S- of Anterior End to
Show Internal Anatomy (Female)
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1-5-4 isVªksekbtksu dk ,sekslhV ykokZ dh lajpuk rFkk bldk
egRo (Structure and Importance of Ammocoete
Larva of Petromyzon)

isVªksekbtksu dk ,sekslhV ykokZ vR;f/kd egRoiw.kZ gksrk gS] D;ksafd ;g ,d
vR;f/kd vkfne (most primitive) rFkk fof'k"V (generalized) d'ks#d tUrq
ds :i dks fu:fir djrk gSA bldk 'kjhj bZy (eel) dh rjg gksrk gS]
fdUrq ;g o;Ld iSVªksekbtksu ls vusd y{k.kksa esa fHkUurk j[krk gS tSls&

(i) blesa dsoy ,d gh lÙkw ehfM;u M‚lZy (dorsal) ia[k ik;k tkrk gSA

(ii) ;g ,d Cykb.M (blind)] nUrfoghu] ukWu&iSjkflfVd fQYVj QhMj
(non-parasitic filter feeder) gksrk gSA

(iii) blesa czSafd;ksLVksek (Branchiostoma) dh rjg 'olu rFkk lhfyvjh
QhfMax fof/k (ciliary feeding mechanism) ik;h tkrh gSA

(iv) blesa lDVksfj;y cDdy Quy (suctorial buccal funnel) dk iw.kZ
vHkko gksrk gS] fdUrq czSafd;ksLVksek dh rjg bldk eq[k vksjy gqM (oral
hood) ls f?kjk jgrk gSA eq[k (mouth) ds uhps ,d VªkUlolZ fyi
(transverse lip) Hkh ik;k tkrk gSA

(v) czSafd;ksLVksek dh rjg blds QSfjaDl esa vanj tehu ij ,.MksLVkby
(endostyle) ik;k tkrk gSA blds gh rjg ;g ty ds jsrhys ry esa
/k¡lk jgrk gSA

(vi) blesa ,d osye (velum) tSlh jpuk tks ,d tksM+h is'kh; ¶ysIl
(muscular flaps) ls feydj cuh gksrh gS] ik;h tkrh gSA ;g QSfjaDl esa
ty/kkjk ds ços'k dks fu;fU=r djrk gSA

fp= Ø- 1-46% Petromyzon: For Feeding Attached to a Bony Fish

(vii) blesa lkr tksM+h fxy ikmp (gill pouches) ik;s tkrs gSa tks QSfjaDl ds
vanj vkUrfjd fxy&fLyV~l rFkk 'kjhj ds ckgj ckgjh fxy&fLyV~l
ds }kjk [kqyrs gSaA
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(viii) QSfjaDl dh nhokj czSafd;y ckLdsV (branchial basket) ds }kjk
voyfEcr jgrh gSA blh ds dkj.k QSfjaDl dh nhokj oSdfYid #Ik ls
(alternately) QSyrh rFkk fldqM+rh jgrh gSa] ftlls ,d fu;fer
ty/kkjk dk fuekZ.k gksrk gS] tks eq[k ls ços'k djds QSfjaDl ls gksrh gqbZ
ckgjh fxy&fLyV~l ds }kjk ckgj fudyrh jgrh gSA bl çdkj blesa
ty/kkjk dk ljdqys'ku (water circulation) is'kh;&xfr ds }kjk gksrk
gS u fd lhfyvjh xfr ds }kjk tSlk fd czSafd;ksLVksek esa ik;k tkrk gSA

(ix) fyoj] ckby MDV] xky CySMj rFkk çksVksusÝksl fdMuh vkfn lHkh
lqfodflr ik;s tkrs gSaA isjhdkfMZ;y xqgk tks lhykse ls tqM+h jgrh gS]
esa can jgrk gSA

(x) ;qfXer us= flj ij eksVh Ropk ds uhps fNis jgrs gSaA

(xi) fifu;y us= ¼tks ,d gksrk gS½ lqfodflr ik;k tkrk gS] fdUrq
gkbiksQkbflvy rFkk ukfldk dks"k (hypophyseal and nasal sacs)
vfodflr voLFkk esa gksrs gSaA

dk;kUrj.k (Metamorphosis)& ,ekslhV ykokZ 3 ls 7 o"kZ dk viuk
thou O;rhr djus ds ckn dk;kUrj.k ds vUrxZr vusd fof'k"V ifjorZuksa ls
xqtjrk gqvk ,d v/kZijthoh o;Ld (semiparasitic adult) iSVªksekbtksu esa cny
tkrk gSA dk;kUrj.k esa blesa fuEufyf[kr ifjorZu gksrs gSa&

(i) vksjy gqM ,d pw"kd cDdy Quy] ftlesa rh[ks nk¡r] thHk] xksykdkj
eq[k rFkk tfVy isf'k;ksa dk fodkl gksrk gS] esa ifjofrZr gks tkrk gSA

(ii) ,.MksLVkby QSfjaDl ds uhps ,d Fkk;j‚bM xzfUFk esa cny tkrk gSA

(iii) fQye~ {kh.k gksdj v–'; gks tkrk gSA

(iv) blksQsxl jslfijsVjh QSfjaDl (respiratory pharynx) ls vyx gks tkrk
gSA

(v) x‚y CySMj rFkk ckby MDV v–'; gks tkrh gSA

(vi) fxy&ikmp (gill - pouches) ds vanj fxYl dk fodkl gksrk gSA

(vii) çksusÝksl fdMuh ds LFkku ij ehlksusÝksl fdMuh dk fodkl gksrk gSA

(viii) ;qfXer us= lqfodflr voLFkk esa vk tkrs gSaA

(ix) lrr M‚lZy ia[k nks Hkkxksa esa foHkkftr gks tkrk gSA

(x) isjhdkfMZ;y xqgk lhykse ls iwjh rjg vyx gks tkrh gSA

(xi) Likbuy d‚MZ M‚lksZ&oS.Vªyh piVh gks tkrh gS rFkk Ropk dk jax
ihys&cknkeh ls gjk&cknkeh gks tkrk gSA

dk;kUrj.k ds i'pkr~ f'k'kq ySEçst LoPN ty ls rSjdj leqæ esa vk tkrs
gSa] tgk¡ os 3&4 o"kZ jgus ds ckn ifjiDo voLFkk esa cny tkrs gSa rFkk nksckjk
çtuu ds fy, LoPN ty esa ços'k djrs gSaA
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fp= Ø- 1-47% Petromyzon: (A) External Structure of Ammocoete
Larva, (B) Internal Structure of Ammocoete Larva

1-5-5 feDlhu (Myxine)

lkbDyksLVksEl ds tks lnL; v‚MZj feDlhfuQksehZl (Myxiniformes) ds
vUrxZr vkrs gSa] mUgsa lkekU;r% gSx eNfy;k¡ dgk tkrk gSA ;s dsoy leqæh
ty esa okl djrs gSaA feDlhu vf/kdka'kr% ;wjksi] vesfjdk] vÝhdk rFkk tkiku
ds leqæh rVksa ij ik;h tkrh gSaA bldk 'kjhj bZy (eel) ;k —fe ds leku
(worm like) 50 ls 60 cm rd yEck gksrk gSA Ropk dksey] yphyh] Ldsy
foghu rFkk xqykch jax dh gksrh gSA 'kjhj flj] /kM+ rFkk iqPN esa foHksfnr jgrk
gSA ;g iSVªksekbtksu ;k ySEçs ls vusd y{k.kksa esa fHkUu gksrh gSA pw"kd eq[k flj
ds VfeZuy fljs ij fLFkr gksrk gS tks dksey rFkk fldqM+s gq, fyIl (lips) ;k
gksBksa ls f?kjk jgrk gSA us= vYifodflr rFkk eksVh Ropk ls <ds jgrs gSaA eq[k
ds pkjksa vksj dkfVZyst ls l/ks gq, N% ek¡ly fljkbZ ;k VS.VkfdYl gksrs gSaA eq[k
esa tcM+ksa dk vHkko gksrk gSA thHk ij NksVs&NksVs nk¡rksa dh nks iafDr;k¡ gksrh gSA
ukfldk fNæ vxzh; gksrk gSA ;g usly MDV esa [kqyrk gS tks
ustksgkbiksQkbflvy dks"k (nasohypophyseal sac) ls tqM+h jgrh gSA fxy
ikmp ;k Dykse /kkfu;k¡ (gill pouches) N% tksM+h gksrh gSa tks QSfjaDl esa [kqyrh
gS lkFk gh ckgjh fxy&fLyV }kjk ckgj [kqyrh gSaA ;qfXer ia[k dk vHkko gksrk
gSA ,d vYifodflr feVj&cS.Vqy rFkk ,d d‚My ia[k lk/kkj.kr% mifLFkr
gksrs gSa ftuesa fQu&jst ¼fin&rays½ iw.kZr% vuqifLFkr gksrh gSaA Ropk esa vusd
E;qdl xzfUFk;k¡ ik;h tkrh gSa tks flj ls iqPN rd nks drkjksa esa O;ofLFkr jgrh
gSa rFkk vusd fNæksa ls ckgj [kqyrh gSaA bUgha ds }kjk ;g vR;f/kd ek=k esa
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Lykbe (slime) dk lzko.k djrh gSA blfy, feDlhu dks lkekU;r% Lykbe bZy
(slime eel) Hkh dgrs gSaA feDlhu eNfy;ksa dh fouk'kd gksrh gSa] ;g ?kk;y ;k
ejh gqbZ eNfy;ksa ds lhykse dk cs/ku djds vkUrfjd vaxksa rFkk 'kjhj dh nhokj
ds ek¡l (flesh) dk Hk{k.k djrh gSa ftlesa dsoy eNfy;ksa dh gfì;k¡ gh 'ks"k
cprh gSaA blfy, feDlhu dks cksjj (borer) Hkh dgrs gSa rFkk ;g ,d okLro esa
vkUrfjd ijthoh (internal parasite) gSA

fp= Ø- 1-48% Myxine: Lateral View

Lkkj.kh Ø- 1-3% isVªksekbtksu ,oa feDlhu ds fofÒUu y{k.kksa dh rqyuk

y{k.kksa
(Characters)

isVªksekbtksu ;k ySEçs
(Petromyzon or

Lampreys)

feDlhu ;k gSx eNfy;k¡
(Myxine or
Hag Fishes)

okl&LFkku ySEçs leqæ ,oa LoPN ty
¼unh½ nksuksa esa gh okl djrs gSaA

;s iw.kZr;k leqæ ds [kkjs ikuh
esa jgrh gSaA

Ikjthfork ;g cká ijthoh ;k vijthoh
tkfr gSA

;g ,d vkUrfjd ijthoh dh
rjg gksrh gSA

'kjhj ;g etcwr gksrk gSA dqN detksj ,oa vR;f/kd
dksey gksrs gSA

vkdkj yackbZ ,d ehVj rd gksrh gSA yackbZ ,d ehVj ls de gksrh
gSaA

ia[k blesa ia[k lqfodflr gksrs gSaA ia[k vYifodflr gksrs gSaA

Ropk M‚lZy ia[k uksp (notched)
gksrk gSA

vR;kf/kd Lykbeh] de Lykbeh
(slimy)A

uklk&fNæ flj dh M‚lZy lrg ij e/;
js[kk ij fLFkrA
;g ustksgkbiksQkbflvy dks"k
esa [kqyrk gS ftldk fiNyk
fljk can gksrk gSA

flj dh oS.Vªy lrg ij eq[k
vkxs fLFkrA
uks gkbiksfQfll dks"k cDdy
xqgk esa [kqyrk gSA
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us= us= iw.kZ fodflr gksrs gSaA us= eksVh Ropk ds uhps]
vfodflr rFkk –f"Vghu gksrs
gSaA

fifu;y {ks= fifu;y {ks= mifLFkr gksrk
gSA

blesa fifu;y {ks= ugha gksrkA

cDdy Quy blesa cDdy Quy fodflr
gksrk gSA

blesa cDdy Quy dk vHkko
gksrk gSA

eq[k blesa eq[k cDdy Quy ds ry
ij ,.Vh&oS.Vªyh fLFkr gksrk gS
rFkk dkfVZyst ds gksBksa ls f?kjk
gksrk gSA gksBksa ij 'kaDokdkj
nk¡r ik;s tkrs gSaA thHk de
fodflr gksrh gS rFkk bl ij
cM+s nk¡r ik;s tkrs gSaA

blesa eq[k flj ds VfeZuy
vxzh; Hkkx ij fLFkr gksrk gS
tks dksey rFkk fldqM+s gq,
gksBksa ls f?kjk gksrk gSA bl ij
dkfVZyst ds nk¡r
vuqifLFkr gksrs gSaA eq[k ds
pkjksa vksj dkfVZyst
ls l/ks gq, VS.VkfdYl
ik;s tkrs gSaA

lSykbojh
xzfUFk;k¡

mifLFkr rFkk ,f.Vdks,xqys.V
dk lzko.k djrh gSaA

blesa ;s xzfUFk;k¡ vuqifLFkr
gksrh gSaA

QSfjaDl ihNs can 'olu ufydk ds :i
ls lekIr gksrk gSA

ihNs bZlksQsxl esa [kqyrk gSA

fxy ikmp blesa lkr tksM+h ik;s tkrs gSaA feDlhu esa N% tksM+h]
tcfd ,sIVsVªhVl
(Epetatretus) esa 15 tksM+h
rd ik;s tkrs gSaA

fxy&fLyV~l blesa lkr tksM+h gksrs gSaA feDlhu esa ,d tksM+h]
tcfd ,sIVsVªhVl esa 15 tksM+h
ik;s tkrs gSaA

czksafd;y
ckLdsV

iSVªksekbtksu esa ;g iw.kZ
fodflr ik;h tkrh gSA

feDlhu esa ;g vYifodflr
gksrk gSA

U;wjy vkpZ mifLFkrA vuqifLFkrA

fyaxqvy&
dkfVZyst

vYifodflrA lqfodflrA

iSjhdkfMZvy
dks"k

eksVh nhokj dk rFkk dkfVZyst
ls l/kk jgrk gSA

iryh nhokj dk rFkk fcuk
dkfVZyst dk gksrk gSA

efLr"d iSVªksekbtksu esa efLr"d
fodflr gksrk gS rFkk blesa
flj dk Hkkx Li"V gksrk gSA

feDlhu esa efLr"d dk fodkl
gksrk gS rFkk flj dk Hkkx Li"V
ugha gksrk gSA

Øsfu;y
rfU=dk,a

blesa nl tksM+h ik;h tkrh gSA blesa vkB tksM+h ik;h tkrh gSaA

Likbuy
rfU=dk
:V~l

blesa Likbuy rfU=dk dh
MkWlZy rFkk osaVªy :V
vyx&vyx gksrh gSA

blesa M‚lZy ,oa oS.Vªy :V~l
tqMh gqbZ gksrh gSaA
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d.kZ blds d.kZ esa fndl]
lSdqyl ,oa nks ldqZyj
dsuky ik;h tkrh gSA

bldk d.kZ ljy gksrk gSA
blesa lSdqyl vuqifLFkr rFkk
dsoy ,d lseh ldZqyj dSuky
ik;h tkrh gSA

fdMuh blesa fdMuh vf/kd fodflr
rFkk eslksusfÝd gksrh gSA

blesa fdMuh vkfne çksusfÝd
;k eslksusfÝd gksrh gSA

;wjhtsukbVy
lkbul

blesa mifLFkr gksrk gSA tuu
fNæ ,d tksM+h gksrs gSaA

blesa vuqifLFkr gksrk gSA tuu
fNæ dsoy ,d gksrk gSA

vkar bldh vkar esa fViykslksy ;k
Likbjy QksYM ik;k tkrk gSA

bldh vkaar esa fV¶ykslksy
vuqifLFkr gksrk gS] fdUrq vkar
dh nhokj esa yEcor QksYM~l
ik;s tkrs gSaA

QhfMax ;k
iks"k.k

iSVªksekbtksu lDVksfj;y
Qkbuy ds }kjk eNfy;ksa dhs
fupyh lrg ls fpids gksrs
gSA ;g viuh nUr;qDr thHk
ds }kjk eNyh ds ekal dks
[kqjp&[kqjp dj vyx djds
eNyh ds #f/kj dks pwlrh gSA

feDlhu ,d LdsosUtj
(scavenger) gS] ;g ?kk;y ;k
èr eNfy;ksa ds 'kjhj dks
cs/kdj] lhykse esa ?kqldj mlds
vkUrfjd vaxksa rFkk nsgfHkfÙk dh
isf'k;ksa dk Hk{k.k djrh gSA

lSDl blesa uj vkSj eknk
vyx&vyx gksrs gSA

blesa çR;sd lnL; gekZÝksMkbV
gksrk gSA

v.Ms blds v.Ms NksVs rFkk fcuk “kSy
(shell) ds gksrs gSaA

blds v.Ms cM+s rFkk g‚uhZ 'kSy
(horney shell) esa can gksrs gSaA

lSxes.Vs'ku gksyksCykfLVdA ehjksCykfLVdA

o/kZu blds o/kZu esa ykokZ voLFkk
ik;h tkrh gSA blds ykokZ
dks ,sekslhV ykokZ
(Ammocoete larva) dgrs gSa]
tks dk;kUrj.k ds }kjk o;Ld
esa cnyrk gSA vr% bldk o/kZu
vçR;{k çdkj dk gksrk gSA

bldk o/kZu çR;{k çdkj dk
gksrk gS] D;ksafd blesa dksbZ
ykoZy voLFkk ugha ik;h tkrh
gS vkSj u gh blesa dk;kUrj.k
ik;k tkrk gSA

viuh izxrh tk¡fp, (Check Your Progress)
1- dkWMsZV~l gksrs gS&

¼v½ ckbjsfM;y ¼c½ jsfM;y

¼l½ ,sflesfVªdy ¼n½ mi;qZDr esa ls dksbZ ugha

2- [kks[kyh] ufydkdkj rFkk vkgkjuky ds Ik"̀B ry dh vksj fLFkr
dsUnzh; rfU=dk&rU= gksrk gS&

¼v½ dkWMsZV~l esa ¼c½ ukWu&dkWMsZV~l esa

¼l½ nksuksa esa ¼n½ fdlh esa ugha
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3- RBC esa gheksXyksfcu ik;k tkrk gS&

¼v½ d'ks#fd;ksa esaa ¼c½ vd'ks#fd;ksa esa

¼l½ nksuksa esa ¼n½ fdlh esa ugha

4- ;wjksdkWMsZV~l dk 'kjhj gksrk gS&

¼v½ [k.M;qDr ¼c½ fcuk [k.Mksa dk

¼l½ mi;qZDr esa ls dSlk Hkh ¼n½ flj] /kM+ o mnj esa foHkDr

5- flQSyksdkWMsZV~l dk mRlthZ vax gS&

¼v½ fdMuh ¼c½ usÝhfM;k

¼l½ “kjhj dh lrg ¼n½ mi;qZDr rhuksa

6 flQSyksdkWMsZV~l esa gksrk gS&

¼v½ ;qfXer iknksa dk vHkko] ehfM;u fQu mifLFkr

¼c½ ;qfXer ikn o ehfM;u fQu vuqifLFkr

¼l½ ;qfXer ikn o ehfM;u fQu mifLFkr

¼n½ ;qfXer ikn mifLFkr] ehfM;u fQu vuqifLFkr

1-6 viuh izxfr tk¡fp, iz’uksa ds mŸkj (Answers to
Check Your Progress)

1- ¼v½

2- ¼v½

3- ¼v½

4- ¼c½

5- ¼c½

6- ¼v½

1-7 Lkkjka’k (Summary)

¼v½ gsehdkWMsZVk ds vfrfjDr leLr d‚MsZV tUrqvksa esa ,d Bksl] v[k.Muh;]
yphyh fdUrq dBksj v{kh; 'kykdk ds :i esa uksVksd‚MZ ik;h tkrh gSA d‚MsZV~l
dh mRifÙk iSfyvkstksbd egkdYi ds v‚Mksosf'k;u dYi esa gqbZ gS] D;ksafd bl
leqnk; ds lcls iqjkus thok'e blh dYi dh pêkuksa esa vyo.k tyh;
eNfy;ksa ds :i esa ik;s tkrs gSaA lc&Qkbye ;wjksd‚MsZVk dh yxHkx 2]100
tkfr;k¡ Kkr gSa] ftuesa 2]000 tkfr;k¡ LFkkuc) rFkk 100 iSysftd gSaA bu
tkfr;ksa dks gMZeku] xkjLVax] iSjhvj] gkVZes;j rFkk ,l-,e- nkl us fofHkUu
çdkj ls oxhZ—r fd;k gSA bl iqLrd esa ;wjksd‚MsZVk dk oxhZdj.k R.S.K.
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Barnes, P. Calow, P.S. W- Olive, D.W. Golding RT The Invertebrates: A
New Synthesis ds f}rh; laL—fr ij vk/kkfjr gSA

¼c½ ;s fodflr d‚MsZV~l gSa ftuesa tfVy efLr"d dk Øfed fodkl gqvk
gS rFkk buesa efLr"d vfLFk ;k mikfLFk (bone or cartilage) ds cus efLr"d
[kksy ;k ØSfu;e (brain box or cranium) ds vanj can jgrk gSA Hkzq.kh;
uksVksd‚MZ ds LFkku ij o;Ld esa vfLFk ;k mikfLFk dh d'ks#dkvksa (vertebrae)
ls cuh d'ks#d n.M (vertebral column) mifLFkr gksrh gSaA blfy, bl lewg
dks d'ks#dh ;k ;wd‚MZsVk (Vertebrata or Euchordata) dgrs gSaA vfLFk;k¡ rFkk
mikfLFk;k¡ feydj bu tUrqvksa ds vanj ,d vUr%dadky (endoskeleton) cukrh
gSaA efLr"d ds lkFk&lkFk 'kjhj ds vxz fljs ij laosnkaxksa (sensory organs) dk
fodkl gqvk ftlls vxz fljk ,d Li"V 'kh"kZ (head) esa foHksfnr gqvkA
QSfjfUt;y fxy&njkjsa (pharyngeal gill-slits) Hkzq.kkoLFkk esa rks lHkh d'ks#fd;ksa
esa curh gSa] ijUrq o;Ld voLFkk esa ;s dqN gh lnL;ksa esa ik;h tkrh gSaA
ukyor~ uoZd‚MZ vkthou mifLFkr rFkk d'ks#d n.M esa can gksrh gSaA eNfy;ksa
ls ekuo rd lHkh d'ks#dh tUrq blh lewg ds vUrxZr vkrs gSaA buesa
i"̀Boa'kh; y{k.kksa dk Øfed mf}dkl (gradual evolution) gqvk gSA ;g
mf}dkl igys tyh; thou (aquatic life) vkSj mlls LFkyh; thou
(terrestrial life) dh vksj vxzlj gqvkA

¼d½ Dykl ;wjksdksMsZVk esa lh&LDoVZ (Sea squirt) vFkok ,sflfM;u
(acsidian) vkSj muds lEcU/kh çk.kh ik;s tkrs gSa tks lHkh leqæoklh gSa vkSj
dqy feykdj O;kid :i ls ik;k tkus okyk ;g ,d fofp= oxZ gSA buesa ls
vf/kdka'k ds o;Ld esa vusd d‚MsZV&y{k.k lekIr gks tkrs gSa ysfdu buds
LoPNUn rSjus okys ykoksZ esa budh d‚MsZV lEcU/k&lekurk,¡ Li"V fn[kkbZ iM+
tkrh gSaA bu ykoksZ esa xzluh fxy&njkj] i"̀Bh; ufydkdkj dsUæh;
rfU=dk&rU= vkSj ,d uksVksd‚MZ gksrk gS tks dsoy iw¡N rd lhfer jgrk gS
¼blfy, ;wjksdkWMsZVk uke iM+k½A dk;karj.k ds nkSjku fxy&njkjksa dks NksM+dj
vU; lHkh dkMZ y{k.k lekIr gks tkrs gSaA ;s fxy&njkjsa ckgj dks u
[kqydj ,d ,fVª;e (atrium) esa [kqyrh gSa ftl esa ,DVksMeZ dk Lrj cuk gksrk gSA

1-8 eq[; 'kCnkoyh (Key Terminology)

 dkWMsZV (Chordate)% ;g la?k tUrq txr dk vf/kd fo"kekax lewg gS
ftles Úgkfld V;wfudsV] ,sfEQvkWDll rFkk okLrfod d'ks#dh tSls&
eNfy;kW] ,EQhfc;u] jsIVkby] Ik{kh rFkk Lru/kkjh j[ks x;s gSaA

 ,fEu;ksVk (Amniota)% lewg ,fEu;ksVk ds vUrxZr oVhZczsV~l ds 'ks"k
jsIVhfy;k] ,soht] eSesfy;k lfEefyr gSaA bUgsa lkekU;r% mPprj d'ks#dh
(higher vertebrate) dgrs gSaA

 ;wjksdkWMsZVk (Urochordata)% Dykl ;wjksdkWMsZVk esa lh&LDoVZ (Sea
Squirt) vFkok ,sflfM;u (ascidian) vkSj muds lEcU/kh izk.kh ik, tkrs
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gSa tks lHkh leqnzoklh gSa vkSj dwy feykdj O;kid :Ik ls ik;k tkus
okyk ;g ,d fofp= oxZ gSA

 flQsyksdkWMsZVk (Cephalochordata)% lc&Qkbye flQsyksdkWMsZVk
(Cephalo-chordata) ds lHkh tUrq NksVs rFkk Åij ls ns[kus esa eNyh
ds leku fn[kkbZ nsrs gSaA ;s leqnzh ty esa ik, tkrs gSaA

 ,sfEQvkWDll (Amphioxus)% flQsyksdkWMsZV dk lcls lkekU; mnkgj.k
czSafd;ksLVksek ,sfEQvkWDll (Branchiostoma Amphioxus) gS] ftls
lkekU;r% ySalykWV ;k ySfUlV (Lancelot or Lancet) dgrs gSaA

 iSVªksekbtksu (Petromyzon)% lcls fuEudksfV ds d'ks#d tUrq ,XusFkk
lewg (Group Agnatha) ds vUrxZr vkrs gSaA bl Dykl ds ftfor
izfrfuf/k iSVªksekbtksu ;k ySEizs (Petromyzon or Lamprey) rFkk
feDlhu ;k gSx eNfy;k¡ (Myxine or Hag fishes) gSaA

1-9 Lo-ewY;kadu iz’u ,oa vH;kl (Self Assessment
Questions and Exercises)

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

1- Lka?k dkWVsZMk ds lkekU; y{k.k fyf[k,A

2- Qkbye dkWMsZVk dk ¼oxZ rd½ laf{kIr oxhZdj.k dhft,A

3- Qkbye dkWMsZVk ds izeq[k rhu y{k.k fyf[k,A

4- ;wjksdkWMsZVk ds egRoiw.kZ oxZ fyf[k,A

nh?kZ mŸkjh; iz'u (Long Answer Type Questions)
1- Qkbye dkWMsZVk ds eq[; y{k.kksa dk foLrr̀ o.kZu dhft,A

2- Lka?k dkWVsZMk ds foHksnh y{k.kksa dks crkb,A mnkgj.k rFkk eq[; y{k.kksa dks
crkrs gq, bl la?k dk oxZ rd oxhZdj.k dhft,A

3- dkWMsZVk ,oa ukWu&dkWMsZVk ds foHksn dh lfoLrj tkudkjh nhft,A

4- Qkbye dkWMsZVk gsehdkWMsZVk ds fof'k"V y{k.k fyf[k,A Øsfu,Vk
rFkk ,Øsfu,Vk esa D;k vUrj gS\

1-10 lgk;d ikB~; lkexzh (Suggested Readings)

1. Cytology – C.B. Powar

2. Principle of Physiology & Anatomy – Tor-Tora

3. Animal Physiology – Goyal & Sastry

4. Animal Physiology and Biochemistry – Eckert and Ramelils

5. Animal Physiology and Biochemistry – Dr. K.V. Sastry
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bdkbZ 2 v/;koj.k dk rqyukRed fooj.k
(Comparative Account of
Integuments)

Lakjpuk (Structure)
2-0 ifjp;
2-1 mÌs';
2-2 v/;koj.k dk rqyukRed v/;;u

2-2-1 peZ@MfeZl
2-2-2 Ropk ds dk;Z
2-2-3 Ropk dh O;qRifÙk;k¡
2-2-4 ,fiMfeZl dh O;qRifÙk;k¡
2-2-5 pehZ;@MeZy O;qRifÙk;k¡¡
2-2-6 eRL; oxZ esa pehZ 'kYd
2-2-7 prq"iknksa esa MeZy O;qRifÙk;k¡
2-2-8 if{k;ksa esa Ropk ds O;qRiUu
2-2-9 fiPN foU;kl
2-2-10 Lruh
2-2-11 'kYdksa] ckyksa ,oa ijksa@ia[kksa dh lajpuk
2-2-12 ckyksa ds dk;Z

2-3 d'ks#fd;ksa esa dadky rU= % fyEc cksUl ,oa xÆMYl
2-3-1 dadky
2-3-2 vUr%dadky ds dk;Z
2-3-3 d'ks#fd;ksa ds vUr%dadky ds Hkkx
2-3-4 xÆMYl ;k es[kyk,¡
2-3-5 d'ks#dh ds fofHkUu oxks± esa isDVksjy xÆMy
2-3-6 d'ks#dh ds fofHkUu oxks± esa isfYod xÆMy
2-3-7 d”ks:d ds ikn] es[kyk,¡a dk rqyukRed v/;;u
2-3-8 fyEc cksUl
2-3-9 VsVªkiksMk

2-4 d”ks#fd;ksa esa ikpu rU=
2-4-1 LdkWfyvksMkWu dk ikpu rU=
2-4-2 esa<d dk ikpu rU=
2-4-3 ikpd xzfUFk;k¡
2-4-4 ;wjkseSfLVDl dk ikpu rU=
2-4-5 dcwrj dk ikpu rU=
2-4-6 clkZ QSfczlkbZ
2-4-7 yhil dk ikpu rU=
2-4-8 ;—r dh jpuk ds ckjs esa vk/kqfud er
2-4-9 ;—r ds dk;Z
2-4-10 iSfUØ;kt ;k vXU;k'k;

2-5 'olu rU= dk rqyukRed v/;;u
2-5-1 d'ks#dksa esa 'olu rU=
2-5-2 fxYl@Dykse
2-5-3 QsQM+s
2-5-4 izfrfuf/k d'ks#dksa dk 'olu rU=
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2-6 viuh Áxfr tk¡fp, Á'u¨a ds mÙkj
2-7 lkjka'k
2-8 eq[; 'kCnkoYkh
2-9 Lo-ewY;kadu Á'u ,oa vH;kl

2-10 lgk;d ikB~; lkexzh

2-0 ifjp; (Introduction)

tUrqvksa dh LFkwy lajpukvkas ds v/;;u dks “kjhj fOkKkUk ;k ,ukWVkWeh
(Anatomy) dgrs gS tcfd fofHkUu tUrqvksa ds “kjhj dks lkewfgd lajpuk ds
rqyukRed v/;;u dks rqyukRed ;k dEisjsfVo ,ukVkWeh (Comparative
anatomy) dgrs gSA okLro esa] rqyukRed ,ukWVkWeh fdlh tUrq fo”ks’k
dh ,ukVkWeh ls vf/kd vk”k;iw.kZ (Purposetal) ,oa xO;kRed (Dynamic) gksrh
gSA blds v/;;u ls gesa fdlh tUrq fo”ks’k ;k tUrq lewg dh tkfr dh mRifÙk
rFkk mudh letkrh; lajpukvksa (homologous structures) esa ?kfVr
ifjorZu ;k :ikUrj.k (Modifications) ds fo"k; es tkudkjh feyrh gSA okLro
esa ;g Hkwr ;k vkfndky esa okrkoj.kh; ifjorZuksa ds dkj.k tUrqvksa es vkil esa
gq, thou&la?k"kZ rFkk ;ksX;re dh vfrthfork ds fy, gq, “kkjhfjd ifjorZuksa
dk bfrgkl crkrh gSaA bUk fHkUurkvksa ds ckotwn] vkfndky rFkk orZeku ds
lHkh d”ks:d tUrqvksa dh “kkjhfjd lajpuk ,d gh lkekU; jpukRed Iyku
(Common architectral plan) ij vk/kkjhr gSA vr% rqyukRed ,ukWVkWeh ds
v/;;u esa tSoh; fodkl (Organic Evolution) ds nkSjku fofHkUu izkf.k;ksa dh
letkrh; lajpukvksa esa gq, ifjorZuksa dk Kku gksrk gS ftlls tSoh; fodkl ds
fl/nkUr dks cy feyrk gSA

d”ks:d izkf.k;ksa esa dadky dk vf/kdka”k Hkkx “kjhj ds vanj ik;k tkrk gS]
blh dkj.k bl izdkj ds dadky dks vUr%dadky (Endoskeleton) dgrs gSA
bldk mn~xe ehtsudkbe (Mesenchyme) dh dksf”kdkvksa ls gqvk gSA loZizFke
“kjhj ds dadky dk vf/kdka”k Hkkx mikfLFk (Catrilage) ds :i eas fodflr
gksrk gS] mlds i”pkr~ vusd Øfed ifjorZuksa ds }kjk vfLFk dk fodkl gksrk
gSA bl izdkj dh vfLFk;ksa dks mifLFke; (Cartilaginous) ;k izfrLFkkfir
(Replacing) vfLFk dgrs gSaA nwljs izdkj dh fcuk mikfLFk ds chp esa cus
ehtsudkbe (Mesenchyme) ;k la;ksth Ård (Connective tissue) dsa
izR;{k ;k lh/ks vfLFk Hkou (Ossification) ds }kjk curh gSA ,slh vfLFk;ksa dks
dyke; (Membranous) ;k pekZfLFk ;k MfeZlh vfLFk (Dermal tone) dgrs
gaSA nksuksa izdkj dh vfLFk;ksa dk fuekZ.k leku gksrk gSA Hkzq.kh; fodkl esa
vUr%dadky rhu voLFkkvksa ls xqtjrk gS& ehtsudkbe] mikfLFk] vfLFkA vfLFk
ds fodkl esa mikfLFk voLFkk dk ik;k tkuk iwoZtksa dh fLFkfr;ksa dk fuekZ.k gSA

lHkh lthoksa esa ikpd rU= Hkkstu ds vf/kxzg.k] ikpu (Digestion),
vo“kks’k.k ,oa vius Hkkstu dks ckgj fudkyus dk dk;Z djrk gSA lHkh ltho
Hkkstu inkFkZ xzg.k dj budks vius izdkj ds izjl (protoplasm) es lek;ksftr
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djrs gS rFkk bu jklk;fud inkFkksZ a dk fuekZ.k dj “kh?kz gh tkj.k
(Combustion) dh fØ;k ds }kjk budks lk/kkj.k jklk;fud inkFkksZa esa ifjofrZr
dj ;k tykdj vUr esa “kjhj ls ckgj fudky nssrs gSA p;kip; dh bl ewyHkwr
fof/k ds Åij lHkh og̀n~ dk;Z fuHkZj djrs gSA

dkcksZgkbMªsV~l ds ikfpr gksus ds ckn cus vfUre mRikn (End products)
vUrr% vkWDlhdr̀ gksdj fLFkfrt mtkZ nsrs gS tks tUrq es laxzghr jgrh gSA bl
laxzghr mtkZ ;k fLFkfrt mtkZ (Stored energy/ Potential energy) dk mi;skx
tUrq xfrt ÅtkZ (Kinetic energy) ds :i esa fofHkUu dk;ksZ esa djrk gSA

yxkrkj mtkZ izokg gsrq dksf'kdkvksa esa vuojr vkWDlhtu dh vko';drk
gksrh gSA vkWDlhdj.k dh izfØ;k esa dkcZu MkbvkWDlkbM ,oa ikuh mRiknksa
ds :i esa mRiUu gksrs gSaA “kjhj ls ;fn dkcZu MkbvkWDlkbM tYnh&tYnh ugha
gVkbZ x;h rks og “kjhj ij fo"kSyk izHkko Mkyrh gS] vr% “kjhj esa dkcZu
MkbvkWDlkbM dks gVkuk Hkh mruk gh vko”;d gS ftruk fd vkWDlhtu dh
vkiwfrZA bl vko”;drk dh iwfrZ gsrq “kjhj dk dqN Hkkx ;k lEiw.kZ lrg pkjksa
vksj ds ok;qe.My ;k ty ls xSlksa ds vknku&iznku gsrq fu/kkZfjr dj nh tkrh
gSA ,sls vax “olukax (respiratory organs) dgykrs gSa rFkk og lrg ftl ij
xSlksa dk vknku iznku gksrk gS] 'olu lrg (Respiratory surface) dgykrh
gSA jä vkSj yfldk xSlksa dks Årdksa rFkk vaxksa rd ykrs rFkk ys tkrs gSA xSlksa
ds Hkyh Hkkafr vknku&iznku gsrq “olu lrg esa fuEu ifjfLFkfr;k¡ gksuk
vko';d gS&

1- “olukax vkSj ckg; okrkoj.k ds e/; lEcU/k gksuk pkfg,A

2- LorU= ;k ?kqyh gqbZ ok;q dk ekxZ O;o/kku jfgr gksuk pkfg,A

3- “olu lrg cgqr iryh gksuh pkfg, ftlls mls gksdj rsth ls folj.k
gks ldsA

4- bl lrg ij vusd jä okfgdk,¡ gksuk pkfg,A

5- ;g lrg ges”kk ue gksuh pkfg, D;ksafd xSlksa ds “olu lrg ls xqtjus
ls igys ?kqyuk gksrk gSA

6- xSlh; fofue; gsrq fo”kky lrg miyC/k gksuh pkfg,A

7- ckgj ls vanj ;k vanj ls ckgj tkus okyh xSlksa ds ekxZ esa fdlh izdkj
dk iznw"k.k ugha gksuk pkfg,A

“olu fØ;k esa ÅtkZ “olu lrg ij eqDr ugha gksrh fdarq dksf”kdkvksa ds
vanj vusd ,sUtkbesfVd izfrfØ;k,¡ gksus ds ckn gksrh gSA
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2-1 mÌs’; (Objectives)

bl v/;k; dk v/;;u djus ds ckn] vki fuEu dk;Z dj ldsaxs&

 v/;kojrh rU= dh lajpuk dks le>saaxsA

 v/;koj.k ds fo”ks’k O;qRifÙk;ksa ij ppkZ dj ldsaxsA

 i"̀Boaf”k;ksa es Ropk dss fodkl dk o.kZu dj ldasxsA

 vUr% dadky ds ykHk crk ik,xsA

 mikfLFk rFkk vfLFk ds e/; vUrj ij ppkZ dj ldsaxsA

 d”ks:dh ds izk:i dadky dk o.kZu dj ik,xsA

 esa<d rFkk [kjxks”k ds dadky ds e/; vUrj ij ppkZ dj ldsaxsA

 ?kksM+s esa nkSM+us ds fy,] pexknM+ esa mM+us ds fy,] Ogsy esa rSjus ds fy,
rFkk euq"; esa pyus ds fy,] dadky esa :ikarj.k ds ckjs esa crk ik,xsA

 d”ks:dh thoksa esa nar foU;kl dk o.kZu dj ldsaxsA

 dkMsZV~l esa QhfMax vuqdwyu (Feeding adaptations) dk o.kZu dj
ldsaxsA

 Lru/kkfj;ksa es vkgkjuky ds fodkl dk irk yxk ik,xsA

 “kkdkgkjh] ek¡lkgkjh rFkk lokZgkjh tUrqvksa esa vkgkjuky ds laxBu dk
foLr̀r o.kZu dj ldsaaxsA

 d”ks:d tUrq dh fofHkUu ty ,oa ok;qoh; “olu lajpukvkas dk o.kZu
dj ldsaxsA

 xSlksa ds vknku iznku dh fØ;kfof/k dh O;k[;k dj ldsaxsA

 eNfy;ksa es ok;q “olu ds fy, lgk;d “olu vaxksa rFkk eas<d esa eq[kh;
“olu dk o.kZu dj ldsaxsA

 xzluh] “okluyh] czksadkbZ vkSj ok;qdwfidk dasnz dk;ksZa dk o.kZu dj
ldsaxsA

2-2 v/;koj.k dk rqyukRed v/;;u
(Comparative Account of Integuments)

¼v½ v/;koj.k ,oa mldh O;qRifÙk;k¡
(Integument – Its Derivatives)

v/;koj.kh rU= (Integumentary system) ds vUrxZr Ropk (Skin) ,oa Ropk
ls O;qRiUu leLr lajpuk,¡ (Skin derived structures) vkrh gSaA Ropk 'kjhj
dh lqj{kk djus ds lkFk&lkFk 'kjhj ds lcls cM+s] tfVy ,oa egRoiw.kZ vax dk
dk;Z djrh gSA v/;koj.k ;k Ropk dh ewy lajpuk lHkh d”ks#dh çkf.k;ksa
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(Vertebrate animals) esa leku :i ls gksrh gS] ysfdu bu d'ks#d çkf.k;ksa ds
fofHkUu çkÑfrd okrkoj.k ;k vkokl (Habitats) esa jgus ds dkj.k bu çkf.k;ksa
dh Ropk dh lajpuk esa vusd egRoiw.kZ jpukRed] vkdkfjdh ,oa dk;kZRed
(Structural, Morphological and Physiological) fofHkUurk,¡ ikbZ tkrh gSaA
çkf.k;ksa dh Ropk esa okrkoj.k dk vR;kf/kd çHkko iM+rk gS] bl dkj.k Ropk dh
lajpuk okrkoj.k ds vuqdwy gksrh gSA

v/;koj.k ;k Ropk d'ks#d çkf.k;ksa ds 'kjhj dk ckgjh vkoj.k gksrk gSA
Ropk eq[k (Mouth), eyk'k; (Rectum), uklkfNæksa (Nostrils), iydksa (Eye
lids) ,oa ew=tuu okfgfu;ksa (Urinogenital ducts) esa fujUrj jgrh gS vkSj
vLrj (Lining) dks cukrh gSA d'ks#d çkf.k;ksa ds fodkl dk lEcU/k
d'ks#fd;ksa ds tyh; (Aquatic) okrkoj.k ls Fkyh; (Terrestrial) okrkoj.k esa
laØe.k ds lkFk lEcfU/kr gSA d'ks#dksa dh Ropk esa nks Lrj ik;s tkrs gSa&
¼1½ cká Lrj (Outer layer) ;k ,fiMfeZl (Epidermis) tks Hkzw.kh; ,DVksMeZ
(Embryonic ectoderm) ls O;qRiUu gksrh gSA ¼2½ vkUrfjd Lrj (Inner layer)
peZ ;k MfeZl (Dermis) ;k dksfj;e (Corium) gksrh gS tks Hkzw.kh; ehlksMeZ
(Embryonic mesoderm) ls O;qRiUu gksrh gSA nksuksa Lrjksa dh vkisf{kd ek=k
okrkoj.k ds vuqlkj fHkUu gksrh gSA

cká Lrj ;k ,fiMfeZl (Epidermis) LrEHkkdkj (Columnar) ,fiFkhfy;y
dksf'kdkvksa dh vusd Lrjksa ls cuh Lrfjr (Stratified) ,fiFkhfy;e ls fufeZr
gksrh gSA ;g LrEHkkdkj dksf'kdk,¡ lw{e vUrjkdksf'kdh; rUrqvksa (Inter
cellular) ;k lsrqvksa (Bridges) ds }kjk vkil esa ,d&nwljs ls lesfdr gksrh
gSaA ;g lsrq dksf'kdkvksa dh lrg ij ik;s tkrs gSaA ,fiMfeZl dk lcls
vkUrfjd Lrj eSYihth Lrj ;k tufud Lrj (Stratum malpighii or
germinativum) gksrk gSA bl Lrj dh dksf'kdkvksa esa fujUrj foHkktu gksdj
ubZ dksf'kdk,¡ fufeZr gksrh jgrh gSa] tSls&tSls dksf'kdk,¡ Åij dh vksj tkrh gSa
oSls&oSls piVh gksrh tkrh gSaA bu dksf'kdkvksa dk dksf'kdkæO; ;k
lk;VksIykTe (Cytoplasm) J`axh; (Keratinized) gksrk tkrk gS] bl fØ;k dks
J̀axh;dj.k@dsjsfVuhdj.k (Keratinization) dgrs gSaA dksf'kdkæO; Bksl gksus ds
lkFk&lkFk dsUæd (Nucleus) yqIr gks tkrk gSA bl dksf'kdh; Lrj dks J`axh;
Lrj@LVªsVe dksfuZ;e (Stratum corneum) dgrs gSaA bl Lrj dh dksf'kdk,¡
dM+h] J̀axh;] piVh gksrh gSaA bu dksf'kdkvksa dk vf/kdka'k Hkkx dsjsfVu
(Keratin) dk cuk gksrk gSA dsjsfVu ty vojks/kh (Water proof) v?kqyu'khy
çksVhu gksrh gSA lEiw.kZ ,fiMfeZl ,d vk/kkjh; f>Yyh (Basement membrane)
ij l/kh jgrh gS rFkk peZ@MfeZl ls iF̀kd~ jgrh gSA LVªsVe dkfuZ;e@Jàxh;
Lrj dh dksf'kdk,¡Wa fujUrj iF̀kd~ gksdj lrg ls iF̀kd~ gksrh jgrh gSa vkSj ubZ
dksf'kdk,¡Wa budk LFkku ysrh jgrh gSaA

cká Lrj ;k ,fiMfeZl dh dksf'kdkvksa esa jä okfgfu;ksa (Blood vessels)
dk vHkko gksrk gS] bl Lrj dh dksf'kdk,¡ peZ@MfeZl ds jä çokg ls iks"k.k
dks çkIr djrh gSaA
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fp= Ø- 2-1% Integument : V.S. Skin of Mammal

2-2-1 peZ@MfeZl (Dermis)

;g ,fiMfeZl ds uhps fLFkr jgrh gSa] ;g Lrj lEiw.kZ 'kjhj ij ,d yphyk]
n<̀+ ,oa eksVk vkoj.k cukrk gSA peZ@MfeZl esa la;ksth Ård (Connective
tissues), vjsf[kr isf'k;ksa (Unstriped muscles) ,oa jä dksf'kdkvksa (Blood
capillaries), rfU=dkvksa (Nerves) ,oa olk dksf'kdk,¡ (Fat cells) mifLFkr gksrs
gSaA peZ@MfeZl esa yfldk okfgfu;k¡ (Lymph vessels) ,oa vaxqyhdkj ço/kZ
(Finger-like processes) gksrs gSa tks ,fiMfeZl esa fudys jgrs gSa] ftuesa jä
dksf'kdkvksa ds ywi (Loops) ,oa rfU=dk lfgr Li'kZ laosnh@VsDVkby
dkiZLdYl (Tactile corpuscles) gksrs gSaA ;g Lrj 'kjhj dks vk/kkj nsrk gS vkSj
jä dks ckgjh lrg ij ys tkrk gSA

2-2-2 Ropk ds dk;Z (Functions of Skin)

Ropk 'kjhj dk ,d tfVy vax gS] blds fofHkUu dk;Z fuEufyf[kr gksrs gSa&

1- j{kk (Protection)&

(i) Ropk 'kjhj dk ,d vkoj.k cukrh gS vkSj lqj{kk çnku djrh
gSA ;g cká oLrqvksa dks nsg ds vanj tkus ls vkSj ;kfU=d vk?kkr
ls cpkrh gSA

(ii) ;g 'kjhj ls ty gkfu ,oa 'kjhj esa gkfudkjd thok.kqvksa ds ços'k
dks jksdrh gSA

(iii) Ropk ls vusd laj{kh O;qRifÙk;k¡ (Derivatives)& tSls 'kYd
(Scales), vfLFk IysVsa (Bony scales), olk dh Lrj] fiPN@ijZ
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(Feathers) ,oa jksEk (Hairs) mRiUu gksrs gaS] tks 'kjhj dks
vk?kkrdkjh Li'kZ ls j{kk djrs gSa vkSj ty vojks/kdrk çnku djrs
gaSA

(iv) Ropk ds o.kZd (Pigments) lw;Z dh gkfudkjd fdj.kksa dks
vo'kksf"kr dj 'kjhj dh j{kk djrs gSaA

(v) o.kZd Ropk esa laj{kh jax O;oLFkk dks cukrs gSa ftlls çk.kh vius
okrkoj.k ds leku fn[kkbZ iM+rk gS vkSj 'k=qvksa ds fy, yxHkx
vn'̀; gks tkrk gSA

(vi) Ropk ls ,d vkoj.k cu tkrk gS tks ty ,oa foys;kas dks
fuEufyf[kr esa ls fdlh ,d fo/kh }kjk ckgj tkus ls jksdrk gS&

¼v½ çksVksdkWMsZV~l (Protochordates), eNfy;ksa (Fishes) ,oa
mHk;pjh çkf.k;ksa (Amphibians) esa D;wfVdy (Cuticle) dk
fuekZ.k gksrk gSA

¼c½ eNfy;ksa ,oa ty eas jgus okys mHk;pjh çkf.k;ksa esa 'ys"e Lrj
(Mucus layer) dk L=ko.k gksrk gSA

¼l½ prq"iknksa (Tetrapods) dh ,fiMfeZl esa fdjsfVu (Keratin) dh
Lrjksa dk cuuk tks ,d J̀axh; dksf'kdh; Lrj ds :i esa cká
lrg ij ik;k tkrk gSA

2- L=ko.k (Secretion)& Ropk ,d L=ko.k (Secretory) vax gksrh gSA
Ropk esa vusd çdkj dh xzfUFk;k¡ ikbZ tkrh gSa] ftuds L=ko.k çk.kh ds
fy, mi;ksxh gksrs gSa&

(i) 'ys"e xzfUFk;k¡ (Mucus glands)& tks tyh; çkf.k;ksa dh Ropk
esa gksrh gS] ;g 'ys"e L=kfor djrh gS] tks Ropk dks ue] ylylk
o fpduk cuk;s j[krk gSA

(ii) rSyh;@lScs'kl xzfUFk;k¡ (Sebaceous glands)& ;g xzfUFk;k¡
rSyh; inkFkZ dk L=ko.k djrh gSa tks Ropk ,oa ckyksa dks fpduk
cuk;s j[krk gSA

(iii) nqX/k xzfUFk;k¡ (Milk/mammary glands)& ;g xzfUFk;k¡ Lruh
çkf.k;ksa esa ikbZ tkrh gSa] f'k'kq ds iks"k.k ds fy, nw/k mRiUu djrh
gSaA

(iv) ;wjksikbft;y xzfUFk;k¡ (Uropygial glands)& ;g if{k;ksa eas
ikbZ tkrh gSa ftuls fiPN çlk/ku (Preening) ds fy;s rSy
L=kfor gksrk gSA

(v) fo"k xzfUFk;k¡ (Poison glands)& bu xzfUFk;ksa ls fo"kSyk æo
L=kfor gksrk gS tks 'k=qvksa ls j{kk djus esa lgk;d gksrk gSA
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3- xeu esa lgk;rk (Help in locomotion)& vusd çkf.k;ksa esa Ropk ls
O;qRiUu vaxksa ls pyu lEiUu gksrk gS&

(i) eNfy;ksa ds ia[k (Fins) ty esa lgk;rk djrs gSaA

(ii) esa<d ,oa tyh; if{k;ksa ds iSjks dh Ropk f>Yyh (Web) rSjus esa
enn djrh gSA

(iii) if{k;ksa ds MSuksa ,oa iw¡N ds fiPN mM+us es lgk;rk djrs gSaA

(iv) Ropk ds çlkjksa ls mM+u fNidfy;ksa (Flying lizards), foyqIr
VsjksMsDVk;yksa (Extinct pterodactyles), mM+u fxygfj;ksa (Flying
squirrels) ,oa pexknM+kas (Bats) ds ia[k@iVsft;e (Patagium)
curs gSa tks bu çkf.k;ksa dks mM+us esa lgk;rk djrs gSaA

(v) Ropk ls fufeZr fpidus okyh xfí;k¡ (Adhesive pads) ,oa iats
(Claws) fpduh ,oa [kM+h lh/kh lrg ij çkf.k;ksa ds pyus o
p<+us esa lgk;rk djrh gSaA

(vi) dNqvksa] Ogsy] MkyfQu vkfn çkf.k;ksa ds mikax Ropk ds }kjk
lajf{kr gksdj irokj dk :i ysrs gSa tks bu çkf.k;ksa dks tky esa
rSjus esa lgk;rk djrs gSaA

4- rki fu;U=.k (Temperature regulation/control)& çkf.k;ksa ds 'kjhj
esa Årdksa ds vkWDlhdj.k ls fujUrj xehZ mRiUu gksrh jgrh gSA jä
ifjlapj.k }kjk ;g xehZ lc rjQ leku :i ls QSyk nh tkrh gSA xehZ
NksM+h tkus okyh 'okl ds }kjk ckgj fudyrh gS] blh çdkj ey ,oa
ew= ls Hkh xehZ ckgj dh vksj fudyrh gSA vUr%rkih (Endothermal)
çkf.k;ksa esa Ropk ds }kjk xehZ dk fu;eu fd;k tkrk gS&

(i) if{k;ksa ds fiPN (Feathers) Å"ekjks/kh (Heat proof) gksrs gSaA
bu if{k;ksa esa xehZ dk fu;eu fiPNksa dh O;oLFkk dks vny&cny
dj fd;k tkrk gSA ;g fiPN (Feathers) vius vanj xeZ
ok;q&vkoj.k dks lesVs jgrs gaS] tc fiPN] 'kjhj ls vf/kd ikl ;k
lV tkrs gSa rc og xeZ gok dks fudky nsrs gSa] bl dkj.k 'kjhj
B.Mk gks tkrk gS] tc 'kjhj ij fiPN Qwy tkrs gSa rc og xeZ
ok;q dks lesVs jgrs gSa] bl dkj.k 'kjhj xeZ jgrk gSA

(ii) Lruh çkf.k;ksa esa Ropk ls ilhuk fujUrj okf"ir (Vaporise) gksrs
jgus ls xehZ dk fu;eu gksrk jgrk gSA lnhZ ;k B.M ds ekSle esa
Ropk ,oa mldh jä dsf'kdk,¡ (Blood capillaries) ladqfpr gksdj
'kjhj dh xehZ ds Úgkl dks jksdrh gSaA

(iii) dqN çkf.k;ksa esa Ropk dh olk xehZ dks fudyus ls jksdrh gS]
D;ksafd olk xehZ dh dqpkyd gSA

5- [kk| laxzg (Food storage)& Ropk ds lcls fupys Lrj mi&Roph;
Ård (Sub-cutaneous tissues) olk dks lax̀fgr [kk| (Reserve food)
ds :i esa tek djds j[krh gSA ;g olk vko';drk ds le; iks"k.k
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ds :i esa dke vkrh gSA ;g olk 'khr&fuf"Ø;rk (Hibernation),
çokl (Migration) ,oa ekSleh vdky (Seasonal draught/famine) ds
le; iks"k.k ds :i esa mi;ksx gksrh gSA

Ogsy (Whale) Lruh] MkyfQu (Dolfin), lhyksa (Seal) esa Ropk dh
olk ,d eksVs Lrj dk :i ys ysrh gS] bldks frfeolk@Cycj
(Blubber) dgrs gSa] ;g olk u dsoy lax̀ghr [kk|@iks"k.k inkFkZ gS
cfYd 'kjhj ds rki dks Hkh fu;fU=r djrh gSA

6- 'olu (Respiration)& mHk;pj çkf.k;ksa (Amphibians) esa Ropk
ue ,oa ylylh gksrh gSA ue ,oa ylylh Ropk 'olu & vax dk dk;Z
djrh gSA bu çkf.k;ksa esa Ropk dk 'olu dk;Z] QsQM+kas] ds 'olu dk;Z
ls vf/kd gksrk gSA

7- mRltZu ,oa lefLFkrh (Excretion and Homeostasis)&

(i) Ropk ds }kjk O;FkZ inkFkZ 'kjhj ls ckgj fudky fn;s tkrs gSaA
J`axh;dj.k@dsjsVhukbts'ku (Keratinization) ds dkj.k fufeZr
dkfuZ;e Lrj (Corneam layer) fujUrj fxjrh jgrh gSA ilhus ds
lkFk yxHkx 2-3% dkcZu MkbvkWDlkbM 'kjhj ls ckgj fudky nh
tkrh gSA

(ii) fueksZpu@Rodekspu (Ecdysis) ds le; 'kjhj dh Ropk ds
J̀axh; Lrj (Stratum corneum) ds mrkj Qsadus ls dqN vof'k"V
inkFkZ Hkh fudy tkrs gSaA

(iii) Lruh çkf.k;ksa esa ilhus ds }kjk jä esa ls p;kip;h vif'k"V
inkFkZ (Metabolic waste products) ckgj fudy tkrs gSaA dqN
mRlthZ inkFkZ & ;wfj;k (Urea), veksfu;k (Ammonia) ,oa yo.k
(Salts) vkfn dk mRltZu Ropk ls ilhus ds :i esa gksrk gS] tks
okLrfod :i Eksa jklk;fud nf̀"V ls iryk ew= leku gksrk gSA
bl çdkj Ropk] oD̀dksa (Kidneys) ds leku 'kjhj ds vkUrfjd
okrkoj.k dks ,d leku cuk;s j[kus esa lgk;d gksrh gS] vFkkZr~
'kjhj esa lefLFkrh cuk;s j[kus esa lgk;rk djrh gSA

8- laosnh vax (Sense organs)& Ropk ,d egRoiw.kZ laosnh vax gS] D;ksafd
blesa fo'ks"k çdkj dh Li'kZ laosnh dksf'kdk,¡ ,oa df.kdk,¡ gksrh gSa tks
Li'kZ (Touch), rki ifjorZuksa] xehZ (Heat), B.M (Cold) nkc
(Pressure) ,oa ihM+k (Pain) ds fy, laosnh gksrh gSa] ;g dksf'kdk,¡ ,oa
df.kdk,¡ Ropk esa ,fiMfeZl ds uhpsa peZ@MfeZl esa fLFkr gksrh gSa ftuesa
rfU=dk rUrq ik;s tkrs gSa] ftuds }kjk fufeZr laosnh dsUæ míhiuksa dks
xzg.k djrs gSaA

9- ,Utkbe dk cuuk (Formation of Enzyme)& eNfy;ksa ,oa esa<d ds
VsMiksy ykokZ dh Ropk dh dksf'kdkvksa ls ,d çdkj ds ,Utkbe fudyrs
gSa] ftlls buds pkjksa vksj dh mifLFkr f>Yyh QVdj iF̀kd~ gks tkrh gS
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vkSj ;g ckgj fudydj LorU= gks tkrs gSa] bu ,UtkbEl dks
gSfpax ,Utkbe (Hatching Enzyme) dgrs gSaA

10- ySafxd oj.k (Sexual selection)& Ropk ,oa blls O;qRiUu gqbZ vusd
jpuk,¡ euq"; esa uj ,oa eknk esa ,d çdkj dk vkd"kZ.k cuk;s j[krh gSa&

(i) Ropk if{k;ksa ds fiPN@ij cukrh gS tks çk;% pVdhys jaxksa ds gksrs
gSa] ;g pVdhys jax vkd"kZ.k ds fy, gksrs gSaA

(ii) Lruh çkf.k;ksa dh Roph;&xzfUFk;ksa (Cutaneous glands) ls ,d
çdkj dh xU/k fudyrh gS ftlls uj ,oa eknk esa ijLij vkd"kZ.k
gksrk gSA

(iii) Ropk dh ewyk/kkj xzfUFk;k¡ (Perineal glands) Hkh ,d çdkj dh
xU/k L=kfor djrh gSa tks uj ,oa eknk esa vkd"kZ.k mRiUu djrh
gSaA

(iv) Ropk ij o.kZdksa ds forj.k ,oa xU/k xzfUFk;ksa }kjk L=kfor
gkWeksZu@Qsjkseksu vkfn inkFkksZa ls vusd çkf.k;ksa esa çtuu gsrq
ySfxad vkd"kZ.k gksrk gSA

11- Roph; dadky (Cutaneous skeleton)& Ropk dadky cukus
esa ;ksxnku nsrh gSA Ropk dh peZ@MfeZl ds la;ksth Årdksa
(Connective tissues) ls dyktkr@eSEczsul vfLFk;k¡ (Membranous
bones) curh gSaA dadky dh n<̀+rk bUgh dyktkr vfLFk;ksa ds dkj.k
gksrh gSA

12- vU; dk;Z (Other functions)& (i) Ropk ds }kjk lw;Z ds çdk'k ls
foVkfeu ^Mh* (Vitamin ‘D’) çkIr gksrk gSA Ropk esa fLFkr rSyh;
xzfUFk;ksa (Sebaceous glands) essa fufeZr lhce rsy (Sebum oil) esa bZLVlZ
(Esters) gksrs gSa tks lw;Z ds çdk'k dh ijkcSaxuh fdj.kksa (Ultraviolet
rays) ds çHkko ds dkj.k foVkfeu ^Mh* esa ifjofrZr gksdj jä esa igq¡prs
gSa&

(i) Ropk çdk'k dh fdj.kksa] rSyh; ,oa vU; ejge vkfn inkFkksZa dk
vo'kks"k.k djrh gSA

(iii) prq"iknh (Tetrapods) çkf.k;ksa esa fLFkr ukfldk xzfUFk;k¡ (Nasal
glands) ukfldk fNæksa dh /kwy ,oa ikuh ls j{kk djrh gSaA

(iv) Ropk yphyh gksrh gS] bl dkj.k ;g ncko iM+us ij QVrh ugha
gSA

(v) Ropk 'kjhj dh vkÑfr dks cuk;s j[kus esa egRoiw.kZ ;ksxnku nsrh
gSA

(vi) dku esa fLFkr d.kZ xqfgdk@vkfMVjh ehVl (Auditory meatus)
dh xzfUFk;k¡] d.kZ ekse (Ear wax) dks L=kfor djrh gSa tks dku
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ds insZ dks fpduk ,oa d.kZ xqfgdk esa ços'k djus okys dhVksa dks
tdM+us@idM+us dk dk;Z djrk gSA

2-2-3 Ropk dh O;qRifÙk;k¡ (Derivatives of Skin)

d'ks#d (Vertebrates) tyh;] LFkyh; ,oa mÏ;u (Flight) vuqdwyu ds çk.kh
gksrs gSa] bl dkj.k bu fofHkUu vkoklh; çkf.k;ksa dh Ropk esa vlekurk dk gksuk
LokHkkfod gSA okrkoj.k dk lokZf/kd çR;{k ,oa vçR;{k çHkko Ropk ij gksrk gS]
bl dkj.k fofHkUu çdkj ds okrkoj.k esa fuokl djus okys çkf.k;ksa dh Ropk esa
okrkoj.k ds vuqlkj lajpuk,¡ ikbZ tkrh gSa tks d'ks#d çkf.k;ksa esa Roph;
vuqdwyu (Cutaneous adaptation) dks çnf'kZr djrh gS] bu lajpukvksa dks
Ropk dh O;qRifÙk;k¡ (Derivatives) dgrs gSaA Ropk dh nksuksa Lrjksa ls fofHkUu
çdkj dh O;qRifÙk;kW¡ curh gSaA ,fiMfeZl@cká Lrj ls & Roph; xzfUFk;k¡
(Cutaneous glands), ,fiMeZy 'kYd (Epidermal scales), lhax (Horns),
u[kj (Claws), uk[kwu (Nails), fiPN@ijZ (Feathers) ,oa jkse@cky
(Hairs) vkfnA peZ ,oa MfeZl ls eNfy;ksa vkSj dqN ljhl`iksa ds pehZ 'kYd
(Dermal scales) vkfn gksrs gSaA

fp= Ø- 2-2% Integument : V.S. Skin of Vertebrates Showing Inter
Relationship of Various Types of Scales

2-2-4 ,fiMfeZl dh O;qRifÙk;k¡ (Epidermal Derivatives)

Ropk dh cká Lrj ,fiMfeZl dh dksf'kdkvksa ls fuEu nks çdkj dh O;qRifÙk;k¡
(Derivatives) fufeZr gksrh gSa&

A. dksey ,fiMeZy O;qRifÙk;k¡ (Soft Epidermal Derivatives)

B. dBksj ,fiMeZy O;qRifÙk;k¡ (Hard Epidermal Derivatives)

A. dksey ,fiMeZy O;qRifÙk;k¡a (Soft Epidermal Derivatives)&
blds vUrxZr Roph; xzfUFk;k¡ (Cutaneous glands) vkrh gSaA ;g
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xzfUFk;k¡ ,fiMfeZl dh LVªsVe eSYihth (Stratum malpighii) ls fufeZr gksrh gSaA
lajpuk dh nf̀"V ls ;g xzfUFk;k¡ ,ddksf'kdh; (Unicellular) ,oa cgqdksf'kdh;
xzfUFk;k¡Wa (Multicellular glands) gksrh gSa&

1- ,ddksf'kdh; xzfUFk;k¡ (Unicellular glands)& ;g xzfUFk;k¡ ,dkdh :ikUrfjr
dksf'kdk,¡ gksrh gSa tks vU; ,ihfFkfy;y dksf'kdkvksa (Epithelial cells) ds
chp&chp esa gksrh gSaA ;g xzfUFk;k¡ ,sfEQvkWDll (Amphioxus), lkbDyksLVksEl
(Cyclostomes), eNfy;ksa (Fishes) ,oa mHk;pjh (Amphibians) çkf.k;ksa ds
ykokZ dh Ropk esa ikbZ tkrh gSaA ,ddksf'kdh; xzfUFk;k¡ gSa&

'ys"e xzfUFk;k¡ (Mucous glands)& budks p"kd dksf'kdk,¡ (Goblet
cells) Hkh dgrs gSaA bu xzfUFk;ksa ds }kjk çksVhu uked E;qflu (Mucin) inkFkZ
dks L=kfor fd;k tkrk gSA ;g inkFkZ ikuh ds lkFk feydj 'ys"e (Mucus)
dks cukrk gSA

bl xzfUFk dk çeq[k dk;Z Ropk dks ue ,oa fpduk cuk;s j[kuk gksrk
gS] ;g 'ys"e çkf.k;ksa esa Roph; 'olu (Cutaneous respiration) ds lkFk&lkFk
'k=qvksa dh idM+ ls cpko djus eas lgk;rk djrk gSA thok.kq (Bacteria) ,oa
QQawn (Fungus) ls Hkh lqj{kk çnku djRkh gSA

,ddksf'kdh; vU; xzfUFk;k¡ gSa& df.kdh; dksf'kdk,¡ (Granular
cells) ,oa chdj dksf'kdk,¡ (Beaker cells) gksrh gSa tks lkbDyksLVkse ,oa
eNfy;ksa dh Ropk esa ikbZ tkrh gSa vkSj 'ys"e (Mucous) dks L=kfor djrh gSaA

2- cgqdksf'kdh; xzfUFk;k¡ (Multicellular glands)& ;g xzfUFk;k¡ vusd
dksf'kdkvksaa ds }kjk cuh gksrh gSaA cgqdksf'kdh; xzfUFk;k¡ lajpuk ds vuqlkj
uykdkj] dksf"Bd ,oa 'kk[kkfUor gksrh gSaA ;g xzfUFk;k¡ fuEufyf[kr çdkj dh
gksrh gSa tks d'ks#d çkf.k;ksa dh Ropk dh ,fiMfiZl dh dksf'kdkvksa ds :ikUrj.k
ls curh gSa vkSj peZ@MfeZl esa vUr% o`f/n (Invagination) ds :i esa fLFkr
gksrh gSa&

¼v½ uykdkj xzfUFk;k¡ (Tubular glands)& ;g xzfUFk;k¡ ufydk ds leku
gksrh gSa ftuds nwjLFk fljs ij dksbZ iqfVdk (Follicle) ;k xksy çlkj.k
ugha gksrk gSA ;g xzfUFk;k¡ rhu çdkj dh gksrh gSa&

(i) lkekU; uykdkj xzfUFk;k¡ (Simple tubular glands)

(ii) lkekU; uykdkj dq.Mfyr xzfUFk;k¡ (Simple tubular coiled
glands)

(iii) la;qDr uykdkj xzfUFk;k¡ (Compound tubular glands)

(i) lkekU; uykdkj xzfUFk;k¡ (Simple tubular glands)& ;g
xzfUFk;k¡ can ufy;ksa ds leku NksVh&NksVh gksrh gSa] vkaf'kd :i ls
peZ@MfeZl esa jgrh gSa vkSj ,fiMfeZl esa QSyh jgrh gSaA ;s
fuEufyf[kr çdkj dh gSa&



92

v/;koj.k dk
rqyukRed fooj.k

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

(a) eksy xzfUFk;k¡ (Moll glands)& ;g xzfUFk;k¡ us= dh iydksa
ds ckyksa (Eye lashes) ds lEidZ esa gksrh gSaA ;g xzfUFk;k¡ Losn
xzfUFk;ksa ds :ikUrj.k ls curh gSaA

(ii) lkekU; uykdkj dq.Mfyr xzfUFk;k¡ (Simple tubular coiled
glands)& bl çdkj dh xzfUFk;ksa esa yEck] iryk uykdkj Hkkx
gksrk gS rFkk xzfUFk dk nwjLFk Hkkx dq.Mfyr gksdj peZ@MfeZl esa
jgrk gSA ;g fuEufyf[kr gksrh gSa&

(a) ls#feul xzfUFk (Ceruminous gland)& ;g xzfUFk :ikUrfjr
Losn xzfUFk (Sweat gland) gksrh gSA ;g xzfUFk yEch]
dq.Mfyr ,oa uykdkj gksrh gS] bldk vf/kdka'k nwjLFk Hkkx
peZ@MfeZl ds vanj jgrk gSA ;g xzfUFk;k¡ ,d fNæ ds }kjk
Ropk dh ckgjh lrg ij [kqyrh gSaA ;g xzfUFk dku dh ckg;
d.kZ xqfgdk (External auditory meatus) ds Hkkx esa ikbZ tkrh
gSA bl xzfUFk dk L=ko.k ekse ds leku gksrk gS] ftldks dku
dk ekse (Ear wax) dgrs gSa] tks dku dh /kwy ls j{kk djrk
gSA

eqxsZ (Fowl) oxZ ds if{k;ksa esa xzfUFk;k¡ cká dku esa d.kZ xwFk
xzfUFk;k¡ cuk ysrh gSaA

(b) Losn xzfUFk;k¡ (Sweat glands)& ;g xzfUFk yEch] dq.Mfyr
uykdkj xzfUFk;k¡ gksrh gSaA bu xzfUFk;ksa dk Åijh Hkkx ,d
okfguh (Duct) ds :i esa gksrk gS tks Ropk dh lrg ij ,d
fNæ ds }kjk [kqyrk gSA xzfUFk dk nwjLFk dq.Mfyr Hkkx
peZ@MfeZl esa jgrk gS rFkk blds pkjksa vksj jä okfgfu;ksa
(Blood vessels) dk tky ik;k tkrk gSA Losn xzfUFk;ksa ls
ikuh leku ilhuk L=kfor gksrk jgrk gSa] ftlesa vf/kdka'k :i
ls ikuh gksrk gS rFkk lksfM;e (Sodium), iksVSf'k;e
(Potassium) ,oa ;wfj;k yo.k gksrs gSaA ;g ilhuk 'kjhj ls
dqN p;kip;h O;FkZ inkFkksZa dks ckgj fudky nsrk gSA ok"iu
ds }kjk 'kjhj esa rki fu;eu dk dk;Z Hkh gksrk gSA

;g xzfUFk;k¡ 'kjhj esa leku :i ls forfjr ugha gksrh gSaA
euq"; dh gFksfy;ksa] ryoksa (Sole) o cxyksa (Armpits) esa
vR;kf/kd gksrh gSaA fcfYy;ksa (Cats) ,oa pqgksa (Rats) esa ;g
xzfUFk;k¡ dsoy iSj ds ryoksa esa ikbZ tkrh gSaA nj;kbZ ?kksM+s esa
ilhuk dsoy d.kZ iYyoksa (Ear pinna) ij fLFkr xzfUFk;ksa ls
L=kfor gksrk gS tks yky jax dk gksrk gSA ;g yky jax dk
ilhuk nj;kbZ ?kksM+s (Hippopotamus) esa flj ,oa ihB ij QSy
tkrk gSA uj cg̀n~ daxk: eSØksil :Ql (Macropus rufus)
esa Hkh yky ilhuk fudyrk gSA
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jkseUFkdksa (Ruminants) ,oa [kjxks'k esa Losn xzfUFk;k¡ FkwFku
ij ,oa vaxqfy;ksa ds chp esa ikbZ tkrh gSaA leqæh Lruh
çkf.k;ksa&lkbjsfu;k (Sirenia) ,oa flVSf'k;k (Cetacea) çkf.k;kas
esa Losn xzfUFk;k¡ vuqifLFkr gksrh gSaA

(iii) la;qDr uykdkj xzfUFk;k¡ (Compound tubular glands)& ;g
xzfUFk;k¡ 'kkf[kr (Branched) uykdkj gksrh gSaA mnkgj.k&
eksuksVªhEl (Monotreams) esa Lru xzfUFk;k¡ (Mammary
glands) ,oa tBj xzfUFk;k¡ (Gastric glands)&

(a) Lru xzfUFk;k¡ (Mammary glands)& eksuksVªhEl
(Monotreams) Lruh çkf.k;ksa es uj ,oa eknk nksuksa esa ;g
xzfUFk;k¡ ikbZ tkrh gSa vkSj nw/k L=kfor djrh gSaA ;g xzfUFk;k¡
lh/ks Ropk dh ckgjh lrg ij [kqyrh gSaA f'k'kq] cky ds xqPNksa
dks pkVdj (Licking) nw/k dks xzg.k djrs gSaA bu xzfUFk;ksa esa
pwpqd (Nipples) ugha ik;s tkrs gSaA tc uj esa fØ;k'khy
xzfUFk;k¡ ikbZ tkrh gSa rc mls iqLru o`f/n ;k
xkbusdksesfLV;k (Gynecomastia) dgrs gSaA

(b) tBj xzfUFk;k¡ (Gastric glands)& vek'k; dh L=koh
xzfUFk;k¡ tBj xzfUFk;k¡ dgykrh gSA ;g lkekU; :i ls “ys"e]
vEy ,oa ,UtkbEl dks L=kfor djrh gSaA çkf.k;ksa esa ;g rhu
çdkj dh gksrh gSaA tBjkxeh (Cardiac), QafMd (Fundic) ,oa
tBjfuxZeh (Pyloric) xzfUFk;k¡A tBjkxeh@dkfMZ;d ,oa
tBjfuxZeh@ik;yksfjd xzfUFk;k¡Waa 'ys"e dk L=ko djrh gSA
QafMd Hkkx esa 'ys"e L=koh dksf'kdkvksa ds vfrfjDr HCl
vEy L=kfor djus okyh vEytu@vksfDlfUVd (Oxyntic)
dksf'kdk,¡ ,oa isfIlu (Pepsin) dks L=kfor djus okyh
tkbekstu (Zymogen) ;k isfIVd (Peptic) dksf'kdk,¡ ikbZ
tkrh gSaA isfIVd dksf'kdk,¡ dsoy tBj ykbist (Gastric
lipase) ,oa çksisfIlu ,oa çksjsfuu (Prorenin) uked ,UtkbEl
dk L=ko.k djrh gSaA ;g HCl ds }kjk lfØ; :i esa
ifjofrZr gksrs gSaA if{k;ksa (Birds) esa tBj jl dsoy
çksosfUVªdqyl@iqjkstBj (Proventriculus) esa ikbZ tkus okyh
xzfUFk;ksa ds }kjk L=kfor fd;k tkrk gSA tBj xzfUFk;k¡ vkek'k;
dh E;wdkslk (Mucosa) esa /k¡ldj ljy ;k fo'kkf[kr uykdkj
xzfUFk;ksa ds :i esa gksrh gSaA ljhl`i çkf.k;ksa ds vkek'k; esa
fo'kkf[kr tBj xzfUFk;ksa ds xrZ gksrs gSaA

¼c½ dksf"Bd ;k iqVkdkj xzfUFk;k¡ (Alveolar or Saccular glands)& ;g
xzfUFk;k¡ cgqdksf'kdh; (Multicellular) gksrh gSaA ;g xzfUFk;k¡ peZ@MfeZl
esa v/k%of̀/n;k¡ gksrh gSaA buesa ,d uykdkj okfguh (Tubular duct) gksrh
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gS] budk vfUre Hkkx ,d xksy çlkj.k ds :i esa gksdj ¶ykLd (Flask)
dh vkÑfr ys ysrk gSA ;g xzfUFk;k¡ fuEufyf[kr çdkj dh gksrh gSa&

(i) lkekU; dks"Bd xzfUFk;k¡ (Simple alveolar glands)

(ii) lkekU; 'kkf[kr dks"Bd xzfUFk;k¡ (Simple branched alveolar
glands)

(iii) la;qDr dks"Bd xzfUFk;k¡ (Compound alveolar glands)

(i) lkekU; dks"Bd xzfUFk;k¡ (Simple alveolar glands)& bl
çdkj dh xzfUFk;ksa esa ufydk ds nwjLFk Hkkx ij ,d (Alveolii)
dks"Bd gksrk gSA mnkgj.k& mHk;pjh çkf.k;ksa esa fo"k] 'ys"e ,oa
m:@Qheksjy (Femoral) xzfUFk;k¡&

(a) fo"k xzfUFk;k¡ (Poison glands)& ;g xzfUFk;k¡ dqN eNfy;ksa
(fishes) ,oa mHk;pjh çkf.k;ksa (Amphibians) esa 'kjhj dh
lEiw.kZ lrg ij ik;h tkrh gSaA ;g vkdkj esa cM+h gksrh gSa]
la[;k esa de gksrh gSaA Hksd esa<dksa (Toad) esa fo"k xzfUFk;k¡
vkil eas feydj flj ds ihNs fLFkr iSjksfVM xzfUFk;k¡ (Parotid
glands) cukrh gSaA fo"k xzfUFk;ksa ds L=ko ls tyu mRiUu
gksrh gS rFkk ;g lqj{kk dk dk;Z djrh gSaA fllhfy;u
(Caecilians) çkf.k;ksa esa xzfUFk;k¡ egkfo"k xzfUFk;ksa ds :Ik esa
gksrh gSaA

(b) 'ys"e xzfUFk;k¡ (Mucus glands)& ;g cgqdksf'kdh; dks"Bd
(Alveolar) xzfUFk;k¡ gksrh gSaA ;g xzfUFk;k¡ eNfy;ksa ,oa
mHk;pjh çkf.k;ksa (Amphibians) ds lEiw.kZ 'kjhj ij ikbZ
tkrh gSa rFkk Ropk dks fpduk ,oa ue cuk, j[kus ds fy,
'ys"e (Mucus) L=kfor djrh gSaA mHk;pjh çkf.k;ksa esa ;g
Ropk dks ue cuk;s j[krh gSa vkSj 'olu esa lgk;rk djrh gSaA

(c) m: xzfUFk;k¡@Qheksjy xzfUFk;k¡ (Femoral glands)& ;g
xzfUFk;k¡ ljhlì (Reptiles) esa ikbZ tkrh gSaA uj (Male
lizards) fNidfy;ksa dh tk¡?kksa (Thigh) dh uhps dh lrg
ij ?kqVuksa (Knee) ls voLdj (Cloaca) rd ,d iafDr esa
fLFkr gksrh gSa] bu xzfUFk;ksa ls fpifpik inkFkZ L=kfor gksrk gS
tks lw[kdj] dBksj gksdj NksVs&NksVs 'kwy dk :i ys ysrk
gSA ;g 'kwy eSFkqu ds le; eknk dks idM+us esa lgk;rk djrs
gSaA dqN leqæh dNqvksa esa ikbZ tkus okyh m# xzfUFk dk L=ko
fyaxh vkd"kZ.k ds mi;ksx esa vkrk gSA

(ii) lkekU; 'kkf[kr dks"Bd xzfUFk;k¡ (Simple branched alveolar
glands)& xzfUFk;ksa ds uykdkj Hkkx ds nwjLFk fljs ij vusd
dks"Bd (Alveolii) ;k xksy çlkj.k (Sacculus) ik;s tkrs gSaA
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mnkgj.k& rSyh;] ehcksfe;u] thl (Zeiss), xU/k rFkk ;wjksik;ft;y
xzfUFk;k¡&

(a) rSyh; xzfUFk;k¡ (Sebaceous glands) & ;g Ropk ds
vf/kdka'k Hkkx esa ikbZ tkrh gSaA ;g xzfUFk;k¡ gFksfy;ksa ,oa
ryoksa esa vuqifLFkr gksrh gSaA ;g xzfUFk;k¡ ckyksa ls lEcU/k
cuk;s gq, jkse&iqVd (Hair follicle) esa ik;s tkus okyh
dksf"Bd (Alveolar) xzfUFk;k¡ gksrh gSaA ukd] gksBksa ds fdukjksa]
tuu vaxksa ds vkl&ikl ,oa Lru iSfiyk ij ufydk,¡ fdlh
jkse&iqVd (Hair follicle) ls lEcfU/kr ugha gksrh gSa] ysfdu
LorU= :i ls [kqyrh gSaA bu xzfUFk;ksa ls ,d rsy leku æo
fudyrk gS tks ckyksa dks fpduk cuk;s j[krk gS vkSj Ropk ds
Åij Hkh ,d eghu Lrj cukrk gSA

fp= Ø- 2-3% Integument : Epidermal Glands

bu xzfUFk;ksa ds fpdukbZnkj L=ko esa fofHkUu çdkj ds ekse
(Wax), olh; vEy (Fatty acids) ,oa dksysLVªky
(Cholesterol) ik;s tkrs gSaA bl fpdus L=ko ds dkj.k Ropk
eqM+ ldus ;ksX; jgrh gSA ;g xzfUFk;k¡ eSful (Manis),
lkbjhfu;u (Sirenians), ,oa flVsf'k;u (Cetaceans) çkf.k;ksa
esa vuqifLFkr gksrh gSaA



96

v/;koj.k dk
rqyukRed fooj.k

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

(b) ehcksfe;u xzfUFk;k¡a (Meibomian glands)& ;g xzfUFk;k¡
euq";ksa dh iydksa (Eye lids) esa ikbZ tkrh gSaA çR;sd xzfUFk
esa ,d yEch lh/kh ofkguh gksrh gS] ftlesa iF̀kd~ dksf"Bdk,¡
[kqyrh gSaA bu xzfUFk;kas ds }kjk ,d rSyh; L=ko fudyrk gS
tks vJq æo (Tears) ds Åij ,d eghu Lrj dks cukrk gSA
bl æo ls us= esa ueh cuh jgrh gSA jksrs le; ;g rSyh;
Lrj VwV tkrk gS vkSj vJq us= ls ckgj fudyrs gSaA

(c) thl dh xzfUFk;k¡ (Zeiss glands)& ;g flcsf'k;l xzfUFk;ksa
dh ifjofrZr xzfUFk;k¡ gksrh gSaA ;g xzfUFk;k¡Wa cjkSfu;ksa (Eye
lashes) ds jkse&iqVdksa (Hair follicles) esa [kqyrh gSaA

(d) xU/k xzfUFk;k¡ (Scent glands)& bu xzfUFk;ksa esa ,d ,slh
lajpuk ikbZ tkrh gS ftlls irk pyrk gS fd ;g xzfUFk;k¡a ;k
rks :ikUrfjd Losn xzfUFk;k¡ (Sweat glands) ;k :ikUrfjr
rSyh;@flcsf'k;l (Sebaceous) xzfUFk;k¡Waa gksrh gSaA bu xzfUFk;ksa
ds }kjk L=kfor xU/k foijhr fyaxh dks ,d&nwljs dh vksj
vkdf"kZr djrk gSA fgjuks (Deers) ds dqy esa ;g xzfUFk;k¡ flj
ij vk¡[kksa ds ikl gksrh gSaA lqvjksa esa [kqjksa (Hoofs) ds e/;]
vusd ekalkgkjh (Carnivore) çkf.k;ksa esa xqnk (Anus) ds ikl]
dqÙkksaa (Dogs) esa nqe ds vk/kkj ij rFkk pexknM+ksa (Bats) esa
psgjs ij] cdfj;ksa esa iSjksa dh vaxqfy;ksa ds chp gksrh gSaA

(e) ;wjksik;ft;y xzfUFk;k¡ (Uropygial glands)& ;g xzfUFk;k¡
if{k;ksa esa ikbZ tkrh gSaA ;g xzfUFk;k¡ tyh; if{k;ksa (Aquatic
birds) esa vR;kf/kd fodflr gksrh gSaA ;g xzfUFk;k¡ fo'kkf[kr
dks"Bd xzfUFk;k¡ (Branched alveolar glands) gksrh gSa rFkk
iw¡N (Tail) ;k ;wjksik;ft;e dh i"̀Bh; fn'kk esa fLFkr gksrh
gSaA blesa rsy leku rjy inkFkZ L=kfor gksrk gS tks ySafxd
fØ;k ds le; xU/kokgh gksrk gS] bl rSyh; L=ko.k dks
ia[kksa@fiPNksa (Feathers) ds çlk/ku (Preening) rFkk mudks
ty vojks/kh cukus ds dke vkrk gSA

(iii) la;qDr dks"Bd xzfUFk;k¡ (Compound alveolar glands)& ;g
xzfUFk;k¡ 'kkf[kr dks"Bh; gksrh gSa] fo'kkf[kr gksdj vusd y?kq
ikfy;k¡ (Lobules) cukrh gSa rc bu xzfUFk;ksa dks la;qDr dks"Bd
xzfUFk;k¡ dgrs gSaA mnkgj.k& ;wFksfj;u (Eutherian) Lruh çkf.k;ksa
esa ykj xzfUFk;k¡ ,oa Lru xzfUFk;k¡ (Mammary glands)–

(a) Lru xzfUFk;k¡ (Mammary glands)& ;wFksfj;u (Eutherian)
Lruh çkf.k;ksa esa ;g xzfUFk;k¡ la;qDr dks"Bd çdkj dh gksrh
gSaA bu xzfUFk;ksa dh okfgfu;k¡ ,d pwpqd (Nipples) ;k Fku
(Teat) ij [kqyrh gSaA pwpqd Nkrh dh ,d mHkjh gqbZ cfgof̀/n
gksrh gS] tcfd Fku (Teat) ,d yEck dq.M@flLVuZ (Cistern)
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gksrk gS ftlesa Lru xzfUFk;k¡ viuh okfgfu;ksa }kjk [kqyrh gSaA
dq.M esa ls ,d ufydk fudyrh gSA tks Fku (Teats) dh
lrg ij [kqyrh gSA Lru xzfUFk;ksa vkSj muds lkFk eas olk
(Fat) feydj Ropk ds mRQwyu ds :Ik esa gks tkrs gSa ftudks
Lru ;k Nkrh dgrs gSaA Lruksa dh la[;k iF̀kd~&iF̀kd~ Lruh
çkf.k;ksa esa iF̀kd~&iF̀kd~ gksrh gS tks 2 ls ysdj vksiksle
(Opossum) esa 25 rd gksrh gSA Lru euq"; ds 'kjhj esa cxyksa
(Armpit) ls ysdj tk¡?kksa ds çkjEHk gksus okys Hkkx rd gks
ldrs gSaA ;g nks v/kj nw/k js[kkvksa (Ventral milk line) esa
gksrs gSa ;k fQj o{kh; (Thoracic), d{kh; (Axillary), mnjh;
(Abdominal) ;k o{k.kh; (Inguinal) {ks=ksa esa ik;s tk ldrs
gSaA

(b) ykj xzfUFk;k (Salivary glands)& vf/kdka'k d'ks#d çkf.k;ksa
dh eq[k xqfgdk esa pkj tksM+h ykj xzfUFk;k¡ ikbZ tkrh gSaA ;g
xzfUFk;k¡ gS & bUÝkvkWfcZVy (Infraorbital), iSjksfVM (Parotid),
lcfyUX;qy (Sublingual) ,o lceSfDlyjh xzfUFk;k¡
(Submaxillary glands)A euq"; esa dsoy rhu tksM+h ykj
xzfUFk;k¡ ikbZ tkrh gSa] bUÝkvkfcZVy xzfUFk vuqifLFkr gksrh gSA

ykj xzfUFk;ksa esa ;k rks 'ys"e dksf'kdk,¡ (Mucus cells) ;k
ylhtud dksf'kdk,¡ (Serous cells) ikbZ tkrh gSaA 'ys"e
dksf'kdkvksa esa ikjHkklh cM+s d.k ik;s tkrs gSa] dksf'kdk,¡ ihyh ;k
ikjHkklh (Translucent) fn[kkbZ nsrh gSaA ylhtud dksf'kdk,¡
vikjn'khZ (Opaque) NksVs tk;ekstsu d.kksa ds :Ik esa gksrh gSaA
ftlls ykj (Saliva) L=kfor gksrh gSA ykj (Saliva) ,d jaxfgu]
nqX/kksiyke (Opalescent) fpifpik (Viscous), /kwlj (Cloudy)
æO; gksrk gSA ;g dkcksZgkbMªsV ds ikpu dk dk;Z djrk gSA fo"kSys
lik s Z a es a fo"k dk dk;Z djrk gSA bles a 98.5-99% ikuh ,oa
1-1.5% ?kus vo'ks"k inkFkZ gksrs gSaA

mi;qZDr xzfUFk;ksa ds vfrfjDr] xgjs leqæ esa ;k ikuh dh vf/kd
xgjkbZ esa ikbZ tkus okyh eNfy;ksa esa tks çdk'k u igq¡pus okys
{ks=ksa esa jgrh gSa QksVksQkslZ (Photophores) ;k lanhfIr vax
(Luminescent) ds :i esa 'kjhj dh v/kj fn'kk ds ikl yEch
iafDr;ksa esa ik;s tkrs gSaA budh xzfUFky dksf'kdk,¡ QksLQksjslsUV
çdk'k (Phosporescent light) mRiUu djrh gSa] tks buds f'kdkj
dks vkdf"kZr djrk gSA
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B. dBksj ,fiMeZy O;qRifÙk;k¡ (Hard Epidermal Derivatives)&
d'ks#d çkf.k;ksa esa dBksj O;qRifÙk;k¡ ,fiMfeZl dh J̀axh Lrj@LVªsVe dkfuZ;e
(Stratum corneum) Lrj ls mRiUu gksrh gSaA ;g dBksj O;qRifÙk;k¡ fofHkUu lewg
ds d'ks#d çkf.k;ksa esa ikbZ tkus okyh fuEufyf[kr lajpuk,¡ gSa&

1- ,fiMeZy 'kYd (Epidermal scales),

2- lhax (Horn),

3- uk[kwu (Nails), u[kj (Claws), [kqj (Hoofs) vkfn

4- fiPN@ij (Feathers) ,oa pksap (Beak),

5- cky@jksEk (Hairs)

1- ,fiMeZy 'kYd (Epidermal Scales)& vusd d'ks#d çkf.k;ksa esa
'kYdksa (Scales) dk lqj{kkRed vkoj.k ik;k tkrk gSA ;g
'kYd ,fiMfeZl dh tufud Lrj (Stratum germinativum) ;k eSfYith
Lrj (Stratum malpighii) dh dksf'kdkvksa ls fufeZr gksrs gSa] tks
lkekU; :i ls fuekZsfpr (Moulting) ,oa iqu% fufeZr gksrs jgrs gSaA

,fiMeZy 'kYd (Epidermal scales) ljhlì oxZ (Class Reptilia) ds
çkf.k;ksa esa eq[; :i ls ik;s tkrs gSaA ljhl`i oxZ ds çk.kh çFke iw.kZ :i
ls LFkyh; çk.kh gSa] bl dkj.k Ropk dh lqj{kk ds gsrq 'kYdksa (Scales)
dk fodkl gqvkA tSls&tSls dksf'kdkvksa ds dksf'kdkæO; esa dsjsfVu
(Keratin) dk fodkl gqvk oSls&oSls 'kYdksa dk fuekZ.k çkjEHk gqvkA ;g
'kYd ,d lrr dop cukrs gq, 'kjhj dk lqj{kkRed vkoj.k cukrs gSaA
'kYd (Scales) ,d&nwljs dks <¡drs gSaA

'kYd (Scale) ,sfEQvkWDll] lk;DyksLVksEl (Cyclostomes) ,oa dqN
eNfy;ksa esa] Hksdksa (Toads), fllhfy;Ul (Caecilians)@vU/kas mHk;pjh
çkf.k;ksa esa vuqifLFkr gksrs gSaA ,d ;wjksih; Hksd&fiykscsfVl (Pilobatis)
esa i'p iknksa ds vkUrfjd fdukjksa ij dBksj ,fiMeZy 'kYd mifLFkr
gksrs gSaA Hksd budk mi;ksx feÍh [kksnus esa djrs gSaA

ljhlì (Reptiles) esa iw.kZ fodflr 'kYd ik;s tkrs gSaA ljhlìksa esa ;g
'kYd nks çdkj ds gksrs gSa&
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fp= Ø- 2-4% Integument : Epidermal Scales in Snakes

(i) fNidfy;ksa ,oa liksZa ds 'kYd (Scales of Lizards -
Snakes)& fNidfy;ksa ,oa liksZa esa 'kYd tks 'kjhj ij fujUrj
jgrs gSa ,d&nwljs dks <¡drs tkrs gSa ;k ifjNkfnr (Over-
lapping) gksrs gSaA le;&le; ij buesa fueksZpu gksrk gSA fueksZpu
(Moulting) ls iwoZ iqjkus 'kYdksa ds uhps u;s 'kYd fufeZr gks tkrs
gSaA 'kYdksa dh lEiw.kZ Lrj iwjh dh iwjh ,d lkFk mrjrh gSA lk¡iksa
esa ;g vanj ls ckgj dh vksj myV tkrh gSA vf/kdka'k liksZaa esa
v/kj lrg (Ventral side) ds 'kYd vU; lrg ds 'kYdksa ls fHkUu]
yEcs vkSj vuqçLFkr% (Transversely) O;ofLFkr gksrs gSaA ;g 'kYd
xeu djus esa lgk;d gksrs gSaA

liksZa ds 'kjhj dh lrg ij 'kYdksa dh O;oLFkk ds }kjk fo"kSys
(Poisonous) ,oa fo"kghu (Non poisonous) liksZa esa fHkUurk ;k
igpku dh tkrh gS&
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(a) ;fn v/kjh; (Ventral) 'kYd l¡djs gSa vkSj ;fn og iwjs v/kjh;
Hkkx dks ugha <¡drs gSa vkSj ik'oZ esa NksVs&NksVs 'kYd ik;s tkrs
gSa] rc liZ fo"kghu gksrk gSA

(b) ;fn v/kjh; ”kYd fo'ksf"kr (Prominent) ,oa pkSM+s gSa ,oa v/kj
Hkkx ij vkj&ikj fn'kk esa iw.kZ:Ik ls QSys gSa rc liZ
lkekU;r% fo"kSyk gks ldrk gSA

(c) ;fn liZ ds 'kh"kZ ds i"̀Bh; Hkkx esa lHkh 'kYd NksVs vkdkj ds
gksa rFkk 'khYM (Shield) vuqifLFkr gks rks fo"kSyk okbij
(Viper) liZ gksrk gSA

(d) ;fn miiqPNh; (Sub-caudal) 'kYd nksgjs gSa rFkk flj ij
yksfj;y xrZ (Loreal pit) gks rks liZ fo"kSyk jlSy okbij
(Russel viper) gksrk gSA

(e) ;fn d'ks#dh; 'kYd (Vertebral scales) cM+s ugha gSa rFkk
rhljh vf/k&vks"Bh; (Supra labial) 'khYM@'kYd us= ,oa
ukfldk 'kYd ;k 'khYM dks Nwrh gS rc liZ fo"kSyk ukx
(Cobra) ;k dksjy liZ gSA

(v) ;fn d'ks#dh; 'kYd vkdkj esa cM+s gSa vksj miiqPNh; 'kYd
vfoHkkftr gSa vkSj fupys tcM+s ij v/k% vks"Bh; (Infra-
orbital) 'kYd@'khYM gSa vkSj pkSFkh 'kYd cM+h gks rks liZ
fo"kSyk djSr (Krait) gksrk gSA

(h) ;fn flj ij ukx] dkssjy] djSr ds y{k.k vuqifLFkr gksa rks
liZ fo"kghu gSA mi;qZDr çFke 6 y{k.kksa ds vfrfjDr tks y{k.k
'kYdksa ds :i esa liZ esa gksrs gSa mlds vuqlkj lHkh liZ
fo"kghu gksrs gSaA

(ii) dNqvksa vkSj exjePNkas ds 'kYd (Scales of Turtle/Tortoises
and Crocodiles)& dNqvksa vkSj exjePNksa esa 'kYd fofHkUu çdkj
ds ik;s tkrs gSa] ;g 'kYd dksjNknh@ifjNkfnr (Overlapping)
ugha gksrs gSa ;k ,d&nwljs dks <¡drs gq, ugha gksrs gSaA dNqvksa vkSj
exjePNksa esa 'kYd le;&le; ij fueksZpu fØ;k ugha djrs gSaA
'kYd iF̀kd~&iF̀kd~ :i ls fodflr gksrs gSaA dNqvksa esa çR;sd
'kYd ds uhps fLFkr eSyihth dksf'kdkvksa dk Lrj of̀) ds le;
'kYd dh ifjf/k ij dksf'kdkvksa dk fuekZ.k djrk gSa] bl
dkj.k ,d ubZ J̀axh; Lrj cu tkrh gSA ;g ubZ Lrj iqjkus 'kYdkas
dks dop ls nwj dj nsrh gSA dNqvksa vkSj exjePNksa esa 'kYd
/khjs&/khjs f?kl tkrs gSa vkSj buds LFkku ij u;s 'kYd fufeZr gks
tkrs gSaA

cM+s vkdkj ds ,fiMeZy 'kYdksa dks tks dNqvksa ds dopksa ,oa lk¡iksa
ds flj ij ik;s tkrs gSa] mu 'kYdksa dks ç'kYd (Scutes) dgrs gSaA
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if{k;ksa (Birds) esa 'kYd Vk¡xksa] fiPNksa ,oa pksap ds vk/kkj ij ik;s
tkrs gSaA ;g 'kYd lk¡i vkSj fNidfy;ksa ds leku dksjNknh
(Overlapping) gksrs gSaA

Lruh (Mammals) çkf.k;ksa esa 'kYd] pwgksa dh nqe ij] choj
(Beaver), eLd pwgk (Musk rat) ,oa NNw¡njksa (Mole) dh iw¡aN
vkSj iUtksa ij gksrs gSaA bu 'kYdksa es fueksZpu (Moulting) ugha
ik;k tkrk gSA Ldsyh ,UVbZVj@'kYdh phaVh[kksj (Scaly anteater)
& isaxksfyu (Pangolin) lky] lYyw lk¡i esa 'kYd lEiw.kZ 'kjhj ij
gksrs gSaaA 'kjhj dh v/kj fn'kk esa 'kYd vuqifLFkr gksrs gSaA bu
çkf.k;ksa esa 'kYdksa dk fuekZspu ,d&,d dj gksrk gSA

vkesZfMyks (Armadillo) esa 'kYd cM+s gksrs gS] bl çk.kh esa dU/kksa
(Shoulders) vkSj dwYgksa (Hips) ds 'kYd lesfdr gksdj IysVsa
cukrs gSaA 'kjhj dh e/; v/kj fn'kk dks NksM+dj 'kYd vkil esa
lesfdr gksdj NYys leku (Ring-like) IysVsa cukrs gSaA bu 'kYdksa
esa Hkh fueksZpu (Moulting) ugha gksrk gSA iqjkus 'kYdksa ds LFkku
ij u;s 'kYd fufeZr gksrs gSaA

2- lhax (Horn)& ;g dsoy vaxqysV Lruh çkf.k;ksa (Ungulate mammals)
esa ik;s tkrs gSaA lhax ik¡p çdkj ds gksrs gSa&

(i) dsjsfVu rUrqe; lhax (Keratin fibrous horn)& ;g
lhax ,fiMfeZl dh dsjsfVu ;qDr dksf'kdkvksa ls fufeZr gksrs gSa]
blds vkUrfjd Hkkx esa vkil esa fpids gq, dsjsfVu rUrqvksa dh
piVh l?ku Lrj cu tkrh gSA ;g ,d ,fiMeZy lajpuk gS tks
VwV tkus ij iqu% fodflr gks tkrh gSA lhax dadkyh rRoksa
(Skeletal elements) dk cuk ugha gksrk gSA mnkgj.k& Hkkjrh;
xasMs esa ,d rFkk vÝhdh xsaMs esa nks lhax ik;s tkrs gSaA

(ii) [kks[kys lhax (Hollow horn)& ;g lhax xk;] HkSal] HksM+ksa vkSj
cdfj;ksa esa ik;s tkrs gSaA lhax uj ,oa eknk nksuksa esa ik;s tkrs gSaA
bu [kks[kys lhaxksa essa J̀axh; Lrj] ÝUVy gìh (Frontal bone)
ds ,d NksVs ls ço/kZ dks ?ksjs jgrh gSA ;g [kks[kys lhax u rks
dHkh fxjrs gSa vkSj u gh dHkh 'kkf[kr gksrs gSaA

(iii) ftjkQ ds lhax (Horn of Giraffe)& ;g lhax vkdkj esa NksVs
gksrs gSa rFkk uj ,oa eknk nksuksa esa ik;s tkrs gSaA ;g LFkkbZ gksrs gSa
rFkk fo'kkf[kr ugha gksrs gSaA bl çdkj ds lhaxksa esa pehZ;@MfeZlh
vfLFk dk vkUrfjd Hkkx gksrk gS vkSj blds Åij ,d ^e[key*
leku ,fiMfeZlh vkoj.k ik;k tkrk gSA ;g e[keyh vkoj.k
dHkh >M+rk ugha gSA

(iv) e`x J`ax@e`x lhax@,sUVylZ (Antlers)& bl çdkj ds lhax
e`x ifjokj ds dsoy uj çkf.k;ksa esa rFkk dsfjcw (Caribou) ,oa
jsfUM;j (Reindeer) çkf.k;ksa esa uj rFkk eknk nksuksa esa ik;s tkrs
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gSaA lhax esa ÝUVy gìh (Frontal bone) dk fo'kkf[kr
ço/kZ@cfgof̀/n ds :i esa gksrk gS] tc blesa of̀/n gks jgh gksrh gS
rc lhax ds Åij jksfey Ropk dh ,d Lrj ikbZ tkrh gS ftls
e[key@osYosV (Velvet) dgrs gSaA lhax dh iw.kZ of̀/n gks tkus ds
i'pkr~ ;g e[key dh Lrj >M+ tkrh gS vkSj dsoy peZ gìh
lhax esa 'ks"k jg tkrh gSA ;g gìhnkj lhax Hkh çR;sd çtuu _rq
ds i'pkr~ fxj tkrs gSaA èx lhaxksa dk fufeZr gksuk] ih;w"k xzfUFk
dh vxzikfy ,oa o"̀k.k ds }kjk L=kfor gkWeksZUl ds }kjk fu;fU=r
gksrk gSA

(v) çkUx gkuZ@'kwy J`ax@'kwy lhax (Prong horn)& bl çdkj
ds lhax esa vanj ls ÝUVy vfLFk (Frontal bone) gksrh gS ,oa
ckgj ls ,fiMfeZl dk vkoj.k gksrk gS tks 1&3 çkUx~l esas fudyk
jgrk gS] dsoy J̀axh; vkPNn ls <¡dk gksrk gS tks çR;sd o"kZ
mrkj Qsad fn;k tkrk gSA ;g lhax :lh ,UVhyksi
& ,sfUVyksdSçk (Antilocapra) esa ik;k tkrk gSA

fp= Ø- 2-5% Types of Horns-Antlers in Mammals
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3- uk[kwu (Nails), u[kj (Claws), [kqjZ (Hoof) ;k vaxqyh; fljs
(Digital tips)& vaxqyh; fljs (Digital tips) ds vUrxZr vkus okyh
lajpuk,¡ & uk[kwu (Nails), u[kj (Claws), [kqjZ (Hoof) gSa] ftudh
ewyHkwr lajpuk ,d leku gksrh gSA ;g ,fiMfeZl dh J̀axh; Lrj
(Stratum corneum) ls curs gSaA ;g lHkh O;qRifÙk;k¡ Ropk dh lrg ds
lekukUrj fufeZr gksrh gSaA blds nks Hkkx gksrs gSa&

(i) u[k@vaxqbl (Unguis)& ;g ,d cM+h 'kYd leku IysV gksrh
gSA

(ii) v/k%u[k@lc&vaxqbl (Sub unguis)& ;g Hkkx dksey gksrk
gSA nksuksa Hkkx ,d fcUnq ij vfHkHkwr gksrs gSa vkSj vfUre
vaxqykfLFk@QSysaDl (Phalanx) ds vfUre Hkkx dks vkPNkfnr
djrs gSaA

(i) u[kj@iats (Claws)& u[kj dsoy ljhlìksa] if{k;ksa ,oa Lruh
çkf.k;ksa esa ik;s tkrs gSaA u[kj nks çeq[k Hkkxksa dk cuk gksrk
gS& ,d i"̀Bh; 'kYdh; dBksj IysV gksrh gS ftldks u[k@vaxqbl
(Unguis) ;k u[kj IysV dgrs gSaA v/kj lrg ij dksey IysV
gksrh gS ftls v/k%u[k@lc&vaxqbl ;k lksy IysV dgrs gSaA ;g
nksuksa Hkkx vaxqyh ds vfUre fljs ;k QSysUDl (Phalanx) ds 'kh"kZ
Hkkx dks <¡ds jgrs gSaA

ljhl`iksa esa u[kj ?kqekonkj gksrs gSa] ftlds fupys fdukjksa ds chp
v/k%u[k (Sub-unguis) gksrh gSA cká lrg le;&le; ij
fueksZpu (Moulting) djrh gS vkSj ges'kk ubZ cuh jgrh gSA
if{k;ksa ds u[kj dh lajpuk ljhl`iksa ds leku gksrh gS] ysfdu
if{k;ksa esa fueksZpu ugha gksrk gSA

Lruh çkf.k;ksa (Mammals) ds u[kjksa v/k%u[k@lc&vaxqbl
Úgkflr gks tkrk gS vkSj vaxqyh ds fljs ij ekaly xíh lrr :i
ls fLFkr gksrh gSA fcYyh (Cat) esa u[kj çR;kxkeh (Rectractile)
gksrs gSaaA vfØ;k'khy voLFkk esa [kksy ds vanj [khap fy;s tkrs gSaA

(ii) uk[kwu (Nails)& ;g O;qRifÙk;k¡ dsoy Lruh oxZ ds çkbesV~l
çkf.k;ksa esa ikbZ tkrh gSaA vaxqbl@u[k (Unguis) okyk Hkkx
i"̀Bh; cM+k ,oa piVk gksrk gS rFkk v/k%u[k@lc&vaxqbl de
fodflr gksrh gSA v/k%u[k Úgkflr uk[kwu ds fljs ds uhps l¡djh
ifÍdk ds :i esa gksrh gSA uk[kwu dh vk/kkj lrg ij ,fiMfeZl
vUrxZeu dj uk[kwu&[kk¡p (Nail groove) dks cukrh gS] ftlesa
uk[kwu dh tM+ gksrh gS ftlls u[k dh of̀/n gksrh gSA

(iii) [kqjZ (Hoof)& ;g vaxqysV (Ungulate) Lruh çkf.k;ksa esa ik;s tkrs
gSaA blesa u[k (Unguis) eksVk gksrk gS vkSj vaxqyh ds vUr esa pkjksa
vksj ls eqM+k gksrk gS] ;g v/k%u[k (Sub-unguis) dks ?ksjrk gS tks
bldks vanj ls Hkjs j[krk gSA [kqjZ ds ihNs ,d xíh ;k ekaly xíh
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gksrh gS tks Ýkx (Frog) dgykrk gS vkSj Hkwfe ds lEidZ esa dHkh
ugha vkrk gSA [kqjZ esa fujUrj of̀/n gksrh gSA Lrfu;ksa ds uk[kwu ,oa
[kqjZ :ikUrfjr u[kj gksrs gSaA

fp= Ø- 2-6% Integument : Claws, Nails and Hoof

4- fiPN@ijZ (Feathers) ,oa pksp (Beak)& fiPN@ijZ i{kh oxZ dh
fo'ks"krk gS] ;g :ikUrfjr ljhl`ih 'kYd (Reptilian scales) gksrs
gSaA ;g Hkh ,fiMfeZl dh LVªsVl dkfuZ;e@Jàxh; Lrj (Stratum
corneum) ls fodflr gksrs gSaA fiPN@ijZ gYds] yphys] tyjks/kh ,oa
n<̀+ gksrs gSa] buesa o.kZdksa (Pigments) dh mifLFkrh ds dkj.k vusd jax
fn[kkbZ nsrs gSaA ;g 'kjhj ds rki dks fLFkj cuk;s j[krs gSa] mM+ku ds
le; 'kjhj dks lk/ks j[krs gSa ,oa ,d laj{k.kh vkoj.k (Protective
covering) cukrs gSaA if{k;ksa esa fiPN rhu çdkj ds gksrs gSa&

(i) dUVwj fiPN@ij (Contour feather) ;k isUuh (Pennae)

(ii) y?kq fiPN (Plumulae) ;k Mkmu QSnlZ (Down feathers)

(iii) jkse fiPN@fQyksIY;wEl (Filoplumes)

(i) dUVwj fiPN (Contour feather)& ;g O;qRifÙk;k¡ if{k;ksa ds lkjs
'kjhj ds Åij gksrh gSa] ;g fiPN nks çdkj ds gksrs gSa&
(a) MSus@fDoy fiPN (Quill feathers)& vkdkj esa cM+s gksrs gSa]
fiPNksa ds Åij ik;s tkus okys bu fiPNksa dks i{k ij ;k
jSekbtsl (Remiges) ,oa iw¡N ij ik;s tkus okys fiPNksa dks iqPN
ij ;k jsDVªkblsl (Rectrices) dgrs gSaA (b) nsgfiPN
(Coverts)– lkjs “kjhj dks <¡ds jgrs gSa vkSj vkdkj esa NksVs gksrs
gaSA
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dUVwj fiPN esa ,d e/;h; v{k (Central axis) gksrk gS] ftldks
ç/kku LrEHk ;k Ldsil (Scapus) dgrs gaS] Ldsil ds lehiLFk
Hkkx dks fiPNk{k ;k fDoy (Quill) dgrs gSa rFkk bldk vk/kkjh;
Hkkx dSysel (Calamus) gksrk gS tks Ropk esa /k¡lk jgrk gSA
dSysel ,d uykdkj] [kks[kyk Hkkx gksrk gS] ftlesa eTtk fiPN
iYi (Feather pulp) ds vo'ks"k Hkkx ls curh gSA dSysel ds
vfUre fljs ij] tks xrZ esa /k¡lk jgrk gS ,d fNæ & fuEu ukfHk
(Inferior umbilicus) vkSj Åij ,d Å/oZ ukfHk (Superior
umbilicus) gksrh gSA Å/oZ ukfHk ds ikl ls ,d vuqfiPN (After
shaft) ;k v/k%jsfdl (Hyporachis) fudyk jgrk gSA ;g fiPNdksa
(Barbs) ,oa fifPNdkvksa (Barbules) dk dksey xqPNk gksrk gS] tks
vusd if{k;ksa esa vf/kd yEck gksrk gSA

dSysel (Calamus) ds Åij okyk Hkkx ;k Ldsil dk nwjLFk
Hkkx&ozUr Bksl jsfdl (Rachis) gksrk gSA bldh vkUrfjd lrg
ij iwjh yEckbZ esa ,d ukfHk [kk¡p (Umbilical groove) gksrh gSA
jsfdl ij ,d QSyk gqvk Hkkx fiPN Qyd ;k osu (Vane) ;k
osfDlye (Vexillum) gksrk gSA fiPN Qyd (Vane) ds nksuksa
ik'oZ Hkkxksa esa lekukUrj fiPNd (Barbs) gksrs gSa tks dksey /kkxs
ds leku lajpuk,¡ gksrh gSaA çR;sd fiPNd ds nksuksa vksj vusd
eghu /kkxksa ds leku fifPNdk,¡ (Barbules) gksrh gSa] ftu ij
vusd oØ gqd ;k gseqykbZ (Hamuli) gksrs gSa] nwljh fn'kk esa gj
fiPNd ij lehiLFk fifPNdk,¡ gksrh gSa] ftles [kk¡p;qDr lhekUr
gksrs gSaA nwjLFk fifPNdkvksa ds gseqykbZ lehiLFk fifPNdkvksa ds
[kk¡p;qDr lhekUrksa esa lEcfU/kr gksrs gSa] bl çdkj fiPNd (Barbs)
vkil esa c¡/ks gksrs gSaA nks fiPNd ds chp dh fifPNdk,¡ vkil esa
oØ gqd ds }kjk tqM+h jgrh gSaA ;g lEiw.kZ fiPNQyd
(Vane) ,d piVs va'k ds :i esa dk;Z djrk gS rFkk ok;q ds çfr
vojks/k mRiUu djrk gSA
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fp= Ø- 2-7% Integument : Feathers

(ii) y?kq fiPN@dksey fiPN (Down feather)& bl çdkj ds
fiPNdksa esa ,d vf/kd NksVk [kks[kyk fiPNk{k gksrk gS]
ftldk ,d fljk if{k;ksa ds 'kjhj dh Ropk esa /k¡lk jgrk gSA
LorU= fljs ls fiPNd (Barbs) ,oa fifPNdk,¡ (Barbules)
fudyrh gSaA buesa df.Vdk,¡ ;k gseqykbZ ugha ikbZ tkrh gSaA o;Ld
if{k;ksa esa dksey fiPN@ij vius gh ,d çdkj ds pw.kZ dksey
ij ;k fiPNd (Powder down feather) ds :i esa ik;s tkrs gSa
ftlesa ls ikmMj ;k pw.kZ ds leku d.k (Granules) fxjrs jgrs
gSaA ;g fiPN dUVwj fiPNksa (Contour feathers) ds uhps fLFkr
jgrs gSa ;k fNis jgrs gSaA tgk¡ ij fd ;g ,d l?ku Lrj cukrs gSa]
ftlesa ok;q xfr ugha gksrh gS] bl dkj.k 'kjhj dk rki ckgj ugha
fudyrk gSA ;gha fiPN ds dkj.k Å¡pkb;ksa ij if{k;ksa ds 'kjhj dks
te tkus ls cpkrs gSaA

if{k;ksa ds f'k'kqvksa ij çFke ckj vkus okys dksey fiPN 'kjhj dks
<¡ds jgrs gSa] bu fiPNksa dks uhM+ 'kkod ij@fiPNd (Nestling
down feather) dgrs gSaA ;g o;Ld if{k;ksa ds dksey fiPNksa ls
bl dkj.k fHkUu gksrs gSa fd buesa fiPNk{k ,oa fiPNdksa ds vk/kkjh;
Hkkxksa ij ,d J̀axh; vkoj.k <¡ds jgrk gSA ;g fiPN 'kh?kz gh fxj
tkrs gSaA

(iii) jkse fiPN@fQyksIY;we (Filoplume)& budks jkse
fiPNd@cky fiPNd (Hair feather) dgrs gSaA bu fiPNksa
esa ,d yEck iryk oÙr gksrk gS] oÙr ds Åij FkksM+s ls vUrLFk ,oa
fcuk gseqykbZ (Hamuli) okys fiPNd gksrs gSaA jkse fiPN lEiw.kZ
'kjhj ij dUVwj fiPNksa ds chp&chp esa fLFkr gksrs gSaA
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mi;qZDr rhu fiPNksa (Feathers) ds vfrfjDr dqN if{k;ksa esa
fjDVy fczLVYl ds :i esa fjDVy 'kwdsa (Rictal bristles) fiPN
ik;s tkrs gSaA ;g fiPN pksap ds vk/kkj ij dM+s ckyksa ds leku
ik;s tkrs gSaA çR;sd fjDVy 'kwd esa ,d eghu jsfdl ds vk/kkj
ij ,d NksVk&lk dSysel ,oa vof'k"V fiPNd ik;s tkrs gSaA

pksap (Beak)& if{k;ksa esa pkasp mHkjh gqbZ ,oa fupys tcM+s ds pkjksa
vksj ,d vkoj.k ds :i esa gksrh gSA ;g tcM+s ls vkxs cM+h jgrh
gSA ;g pksap dBksj gksrh gSA if{k;ksa esa tcM+s dh vfLFk :ikUrfjr ,fiMeZy
'kYdksa ds vkoj.k ls <¡dh jgrh gSA if{k;ksa ds leku if{k;ksa ds
vfrfjDr pksap dNqvksa ,oa Md fcy IysVhil esa ikbZ tkrh gSA

5- cky (Hairs)& ;g dsoy Lruh çkf.k;ksa dh fo'ks"krk gSA ;g dqN Lruh
çkf.k;ksa esa 'kjhj dh lEiw.kZ lrg ij ik;s tkrs gSa] euq"; ds 'kjhj
ij ;g dgha&dgha NksVs Hkkxksa esa ik;s tkrs gSaA Ogsy (Whale) ,oa vU;
tyh; Lruh çkf.k;ksa esa 'kjhj dh lrg ij nwj&nwj rd forfjr jgrs gSaA
cky Hkh Ropk dh J̀axh; lajpuk,¡ gSa tks eSYihft;u Lrj dh dksf'kdkvksa
ds foHkkftr gksus ds dkj.k peZ@MfeZl esa ,d LFkwy dk fuekZ.k djrh gS
tks uhps dh vksj of̀/n djds cky teZ Lrj (Hair germ layer) dks
cukrh gSaA

cky Ropk esa ls U;wu dks.k ij ckgj fudyrs gSaA çR;sd cky eas ,d
yEck ckgj dh vksj fudyk dk.M@'kS¶V (Shaft) gksrk gS vkSj uhps dh
vksj tM+@ewy (Root) gksrh gS] ;g tM+ jkse iqVd (Hair follicle) esa
iM+h gksrh gSA jkse iqVd (Hair follicle) peZ esa cuk vanj dh vksj
fLFkr ,d xrZ gksrk gSA jkse iqVd ds vk/kkj ij tM+ Qwydj ,d
xksykdkj lajpuk jkse cYc (Hair bulb) dks fufeZr djrh gS vkSj ckyksa
dh of̀/n dsoy tM+ (Root) esa gksrh gSA blesa eSYihth Lrj dh
dksf'kdk,¡ fujUrj foHkkftr gksrh jgrh gSaA cYc ds uhps MeZy iSfiyk
(Dermal papilla) gksrh gS ftlesa la;ksth Ård (Connective
tissue) ,oa jä okfgfu;k¡ gksrh gSaA ;g okfgfu;k¡ iks"k.k çnku djrh gSaA

cky ds dk.M@'kS¶V ds ckgj dh vksj vf/kpeZ@D;wfVdy (Cuticle)
dk vkoj.k gksrk gS] ;g ikjn'khZ] dksjNknh (Overlapping) dksf'kdkvksa
ls curk gSA D;wfVdy esa ,d cká Hkkx dkVsZDl (Cortex) vkSj
vkUrfjd Hkkx esMqyk (Medulla) gksrk gSA dkVsZDl dh J̀afxr dksf'kdkvkss a
esa o.kZd vkSj dqN ok;q vodk'k (Air spaces) gksrs gSaA
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fp= Ø- 2-8% Integument : (A) T.S. of Hair (B) Hair (L.S.)

Lkkj.kh Ø- 2-1% d'ks#d çkf.k;ksa esa Ropk ,oa cká dadky dh rqyuk
(Comparison between Skin and Exoskeleton of Vertebrate Animals)

Ø-
No.

y{k.k
(Characters)

eRL; (Fishes)
LdkWfy;ksMkWu
(Scoliodon)

mHk;pjh
(Amphibians)

esa<d
(Frog)

ljhl`i
(Reptilia)

;wjksesfLVDl
(Uromastix)

i{kh
(Birds)
dcwrj

(Pigeon)

Lruh
(Mammals)
[kjxks'k
(Rabbit)

1- Ckká dadky
(Exoskeleton)

Ropk ij ,d
lqj{kkRed
vkoj.k gksrk gS
tks 'kYdksa
(Scales)
ds :i esa ik;k
tkrk gSA
IysdkW;M 'kYd
(Placoid
scales) ik;s
tkrs gSaA

eas<d esa cká
dadky iw.kZr%
vuqifLFkr
gksrk gSA

Ckká dadky
ik;k tkrk
gSA ;g
,fiMeZy J̀axh
'kYdksa
(Horny
scales) ,oa
u[kj (Claws)
ds :i esa
gksrk gSA

Ckká dadky
ik;k tkrk gSA
cká dadky
'kYd
(Scales),
u[kj
(Claws),
pksap
(Beak) ,oa
fiPNksa
(Feathers)
ds :i esa
ik;k tkrk gSA
fiPN rhu
çdkj ds gksrs
gSaA

cká dadky
ik;k tkrk gSA
cká dadky
'kYd] u[kj
(Claws) ,oa
ckyksa (Hair)
ds :i esa ik;k
tkrk gSA

2- ,fiMeZy
'kYd
(Epidermal
scales)

blesa
,fiMeZy
'kYdksa dk
vHkko gksrk gSA
IysdkW;M 'kYd
ehtksMeZ ls
fufeZr gksrs gSa
tks 'kjhj dh
iwjh yEckbZ esa
frjNh iafDr;ksa
esa O;ofLFkr
gksrs gSaA

,fiMeZy
'kYd iw.kZ:i
ls vuqifLFkr
jgrs gSaA

,fiMeZy
'kYd ik;s
tkrs gSa tksfd
irys] NksVs
vkSj ,d&
nwljs ij
vkPNkfnr
gksrs gSa ,oa
'kjhj dh
lEiw.kZ Ropk
esa ik;s tkrs
gSaA

,fiMeZy
'kYd NksVs]
irys dsoy
i'p Vk¡xksa]
iSj (Feet)
,oa pksap
(Beak) ds
vk/kkj ij
ik;s tkrs gSaA

[kjxks'k
esa ,fiMeZy
'kYd
vuqifLFkr
gksrs gSa]
ysfdu pwgksa]
chOklZ
(Beavers)
vkfn çkf.k;ksa
ds iSjksa ,oa
iw¡N ij
ik;s tkrs
gSaA
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3- pehZ; 'kYd
(Dermal
scales)

mikfLFke;
eNfy;ksa ;k
bykLeks& czSUd
eNfy;ksa esa
pehZ; 'kYd
vuqifLFkr gksrs
gSaA vfLFke;
eNfy;ksa
(Bony fishes)
esa 'kYd
dkWLek;M
(Cosmoid),
xSukW;M
(Ganoid),
VhukW;M
(Ctenoid) ,oa
lk;DykW;M
(Cycloid)
'kYd ik;s
tkrs gSaA

pehZ; 'kYd
iw.kZr%
vuqifLFkr
gksrs gSaA

fNidyh
ljhlìksa dks
NksM+dj pehZ;
'kYd
dNqvksa ,oa
exjePNksa esa
pehZ;
LD;wV~l ,oa
IysV~l
(Dermal
scutes and
plates)
ds :i esa
ik;s tkrs gSaA

pehZ; 'kYd
(Dermal
scales)
vuqifLFkr
gksrs gSaA

pehZ; 'kYd
vkesZfMyks
(Armadillo) esa
IysV~l ds :i
esa ik;s tkrs
gSaA [kjxks'k ds
vfrfjDr] vU;
Lruh çkf.k;ksa
esa cká dadky
uk[kwu (Nail),
[kqjZ (Hoof),
u[kjksa
(Claws) ,oa
cky ds :i esa
ik;k tkrk gSA

4- fueksZpu
(Moulting)

'kYdksa dk
fuekZspu ugha
ik;k tkrk gSA

dsoy Ropk
dh cká Lrj
J̀axh; Lrj
NksVs&NksVs
VqdM+ksa ds :i
esa Ropk ls
mrjrh jgrh
gSA

fuf'pr le;
ij 'kYdksa dk
viw.kZ ;k
iw.kZ:i ls
fueksZpu gksrk
jgrk gSA

ekSle ds
çHkko ds
vuqlkj fiPN
fxjrs jgrs gSa
vkSj u;s
fufeZr gksrs
jgrs gSaA

lhaxksa dk
fuekZspu ekSle
ds vuqlkj
J̀axh Lrj
ds }kjk ik;k
tkrk gSA

5- Ropk
(Skin)

Ropk dBksj]
[kqjnjh ,oa n<̀+
gksrh gSA 'kjhj
ls etcwrh ls
layXu jgrh
gSA

Ropk iryh]
fpduh]
ue ,oa
fpifpih gksrh
gSA 'kjhj ij
<hys :i esa
layXu jgrh
gSA Ropk dh
MfeZl ds uhps
miRoph;
yfldk dksVj
(Sub-
cutaneous
lymph
sinuses) ik;s
tkrs gSaA

Ropk
vis{kkÑr
eksVh] 'kq"d]
[kqjnjh gksrh
gSA xnZu ,oa
'kjhj ds ik'oZ
Hkkx esa <hyh]
vuqçLFk
oyuksa (Folds)
ds :i esa
gksrh gSA

Ropk dBksj
iryh] 'kq"d]
yphyh ,oa
<hys :i esa
'kjhj ls
layXu jgrh
gS] ftlls
mM+rs le;
vojks/k
mRiUu ugha
gksA

Ropk vR;f/kd
eksVh] 'kq"d
yphyh gksrh
gSA ty
vojks/kh gksrh
gSA Ropk
<hys :i esa
layXu ugha
gksrh gSA

6- jax
(Colour)

Ropk dk jax
fHkUu gksrk gSA
i"̀Bh; lrg
dk jax xgjk
rFkk v/kjh;
lrg dk gYds
jax ;k gYds
ihys jax dk
gksrk gSA

Ropk dk jax
i"̀Bh; lrg
ij xgjs gjs
jax dk]
ftlesa dkys]
Hkwjs jax ds
/kCcs gksrs gSaA
v/kj lrg
dk jax gYdk
ihyk gksrk
gSA

;wjksesfLVDl
dh i"̀Bh;
lrg dh
Ropk ihys
Hkwjs] jax dh]
xgjs Hkwjs jax
ds /kCcksa
lfgr] v/kj
lrg gYds
ihys jax dh
gksrh gSA
ljhlì
çkf.k;ksa esa
Ropk dk jax
fNius esa
lgk;d ;k
psrkouh nsus
ds fy, gksrk
gSA

o.kZd dsoy
fiPNksa
(Feathers) esa
ik;s tkrs gSaA
bl dkj.k
çk.kh fofHkUu
jax dk gksrk
gSA Ropk esa
o.kZd/kj
(Chroma-
tophore)
vuqifLFkr
gksrs gSaA vr%
if{k;ksa dk
jax vkd"kZd
gksrk gSA

,fiMfeZl dh
fupyh Lrj esa
o.kZd
df.kdk,¡ ikbZ
tkrh gSa] ysfdu
o.kZd;qDr
o.kZd/kj
(Chromato-
phore)
vuqifLFkr gksrs
gSaA 'kk[kkfUor
MsUMªkbV
dksf'kdk,¡
ftlesa
esysuksCykLV
(Melanoblast)
,fiMfeZl ,oa
MfeZl ds chp
ik;s tkrs gSaA
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7- ,fiMfeZl
(Epidermis)

Ropk
dh ,fiMfeZl
esa vusd
dksf'kdh; Lrj
ik, tkrs gSa]
ysfdu J̀axh;
Lrj (Stratum
corneum)
vuqifLFkr
gksrh gSA
tufud
Lrj ;k
eSYihth Lrj
ikbZ tkrh gSA
eSYihth Lrj
ds uhps vusd
o.kZd
dksf'kdk,¡
o.kZd/kj
(Chromato-
phore) ik;s
tkrs gSa] ftlesa
dkys o.kZd
gksrs gSaA

,fiMfeZl dh
cká Lrj
piVh
dksf'kdkvksa
dh cuh gksrh
gS tksfd
le;kuqlkj
Ropk ls
>M+rh
gSA ,fiMfeZl
esa J̀axh; ,oa
eSYihth Lrj
ikbZ tkrh gSA
peZ@MfeZl
esa o.kZd
dksf'kdk,¡
ikbZ tkrh gSa
tksfd jax
ifjorZu esa
lgk;d gksrh
gSaA

,fiMfeZl dh
cká Lrj dks
J̀axh; Lrj
(Stratum
corneum)
dgrs gSaA uhps
dh Lrj
tufud Lrj
gksrh gSA
o.kZd/kj
(Chromatop-
hores) Ropk
ds mu {ks=ksa
esa ik;s tkrs
gSa tksfd
'kYd ls <¡ds
ugha gksrs gSaA

,fiMfeZl
vf/kd
iryh ,oa
dksey gksrh
gS] ¼fiPNksa
(Feathers) ds
{ks= esa½ vU;
{ks= esa vf/kd
eksVh gksrh
gSA dsoy
ijksa esa o.kZd
ik;s tkrs gSaA

,fiMfeZl dh
cká Lrj
J̀axh; Lrj
(Corneal
layer) gksrh gS]
blds uhps
LoPN Lrj
(Stratum
lucidum) rFkk
blds uhps
df.kdh; Lrj
(Stratum
granulossum)
rFkk vfUre
Lrj eSYihth
Lrj (Stratum
malpighii)
gksrh gSA

8- xzfUFk;k¡
(Glands)

'ys"e L=kfor
xzfUFk;k¡ ikbZ
tkrh gSaA fo"k
xzfUFk;k¡
vuqifLFkr
gksrh gSaA

,fiMfeZl eas
vusd ,d
dksf'kdh;]
¶ykLd ds
vkdkj dh
'ys"e ,oa
fo"k xzfUFk;k¡
ikbZ tkrh gSa
tksfd 'ys"e
dks L=kfor
dj Ropk dks
ue] fpifpik
cukrh gSaA
fo"k xzfUFk;ksa
ls fo"kSyk
rjy inkFkZ
L=kfor gksrk
gS tksfd 'k=q
ls lqj{kk dk
dk;Z djrk
gSA

Ropk esa dksbZ
Hkh xzfUFk ugha
ikbZ tkrh gS]
ysfdu dqN
LFkkuh;
xzfUFk;k¡
m# ;k
Qheksjy
xzfUFk;k¡] tk¡?k
dh v/kj
lrg ij ikbZ
tkrh gSaA

Roph;
xzfUFk;k¡
vuqifLFkr
gksrh gSaA iw¡N
esa dsoy
;wjksikbft;y
xzfUFk
(Uropygial
gland) ikbZ
tkrh gSA

,fiMfeZl esa
'ys"e xzfUFk;k¡
vuqifLFkr gksrh
gSaA Lruh
çkf.k;ksa dh
Ropk es Losn
xzfUFk;k¡
(Sweat
glands),
rSyh; xzfUFk
(Sebaceous)
,oa Lru
xzfUFk;k¡
(Mammary
glands) ikbZ
tkrh gSaA
lscsf'k;l
xzfUFk;ksa ls
rSyh; æo
L=kfor gksrk
gS tksfd ckyksa
dks fpduk ,oa
tyjks/kh
cukrk gSA
Losn xzfUFk;ksa
ds }kjk
p;kip;h
O;FkZ inkFkksZa
dks ckgj
fudkydj
rki fu;eu
dk dk;Z
djrh gSA
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9- MfeZl@peZ
(Dermis)

peZ ;k MfeZl
esa la;ksth
Ård] isf'k;k¡]
jä okfgfu;k¡]
rfU=dk,¡ ,oa
yfldk LFkku
(Lymph
spaces) ,oa
dksystu rUrq
ik;s tkrs gSaA

peZ@MfeZl
iryh vkSj
blesa Lrj ikbZ
tkrh gSa&
dksey ;k
LikfUt;ksle
Lrj (Stratum
spongiossum)
,oa l?ku ,oa
lagr LVsªVe
dkEisDVe
(Stratum
compactum),
ftlesa la;ksth
Ård rUrq]
tksfd
Å/oZ ,oa
{kSfrt :i esa
ikbZ tkrh gSA

peZ ;k MfeZl
eksVh ftlesa
Åijh ,oa
fupyh Lrj
gksrh gSa] blesa
la;ksth Ård
ds cUMy ;k
iwy ik;s tkrs
gSaA

peZ ;k
MfeZl esa ,d
Åijh ,oa
fupyh l?ku
Lrj gksrh gS
ftlds chp
esa laoguh
Lrj
(Vascular
layer)
gksrh gSA
peZ iryh]
ftlesa
ijLij tky
cukrs gq,
la;ksth
Ård rUrq]
fiPNksa dks
xfr çnku
djus okys
çpkj is'kh
rUrq] jä
okfgfu;k¡
,oa rfU=dk
rUrq ik;s
tkrs gSaA

Lruh çkf.k;ksa
esa peZ@MfeZl
vR;kf/kd
fodflr gksrh
gSA peZ eas
la;ksth Ård
rUrq] is'kh
rUrq] jä
okfgfu;k¡
rfU=dk,¡]
Li'kZ
df.kdk,¡ ,oa
dqN xzfUFk;k¡
ikbZ tkrh gSaA

10- Roph; 'olu
(Cutaneous
respiration)

eNfy;ksa dh
Ropk
laosnh ,oa
j{kkRed gksrh
gSA ty ds
fy, ikjxE;
ugha gksrh gS]
bl dkj.k
Roph; 'olu
dk dk;Z ugha
djrh gSA

mHk;pjh
çkf.k;ksa dh
Ropk
j{kkRed ,oa
ty ds fy,
ikjxE;
(Permeable)
gksrh gS bl
dkj.k Roph;
'olu dk
dk;Z gksrk gSA

Ropk 'olu
dk dk;Z ugha
djrh gS]
D;ksafd
;g
j{kkRed ,oa
tyjks/kh gksrh
gSA

Roph; 'olu
ugha ik;k
tkrk gSA
Ropk
j{kkRed ,oa
tyjks/kh
(Water
proof) gksrh
gSA

Lruh çkf.k;ksa
dh Ropk
j{kkRed]
tyjks/kh gksrh
gSA Roph;
'olu dk
dk;Z ugha
djrh gSA

jkse iqVd ds vkUrfjd Hkkx esas tM+ ds pkjksa vksj jkse vkPNn
dksf'kdkvksa (Hair sheath cells) dh nks Lrjsa gksrh gSa& ,d cká ewy vkPNn
(External root sheath) ,oa ,d vkUrfjd ewy vkPNn (Internal root sheath)
jkse iqVd esa ,d rSyh; xzfUFk (Sebaceous gland) [kqyrh gS] tks rSyh; inkFkZ
dks L=kfor dj cky dks ue ,oa fpduk cuk;s j[krh gSaA

jkse iqVd ds vk/kkj rd MfeZl ds Åijh Hkkx ls ,d vjsf[kr rUrqvksa
dh ,d is'kh jkse g"kZ.kh (Errector pilli) gksrh gS tks ladqfpr gksdj cky dks
lh/kk [kM+k djrh gSA

2-2-5 pehZ;@MeZy O;qRifÙk;k¡ (Dermal Derivatives)

,fiMfeZl dh vis{kk peZ@MfeZl dh O;qRifÙk;ksa dh la[;k de gSA blds
vUrxZr eRL; (Fishes) oxZ esa ik;s tkus okys 'kYd] ia[k vjsZ (Fin rays) vkfn
vkrs gSaA

pehZ@MeZy 'kYd (Dermal scales)& pehZ 'kYd ehlksMeZ (Mesoderm)
dh dksf'kdkvksa ls fufeZr gksrs gSaA ;g 'kYd dsoy eNfy;ksa] dqN ljhlì
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(Reptiles) ,oa dqN Lruh çkf.k;ksa esa ik;s tkrs gSaA pehZ 'kYdksa dks mrkjk ugha
tkrk gS] bu 'kYdksa esa vfLFk dh ubZ Lrj fufeZr gksus ds dkj.k thoui;ZUr
of̀) gksrh jgrh gSaA

fp= Ø- 2-9% Integument : Dorsal Scales; Placoid Scale
(Dorsal and Ventral View)

2-2-6 eRL; oxZ esa pehZ 'kYd
(Dermal Scales in Fishes)

blesa vxzfyf[kr çdkj ds (Scales) 'kYd vkrs gSa&

1- dkWLekbu 'kYd (Cosmoine scales)& ;g 'kYd vkfne
dks;sfuDFkht+ (Choanichthyes) rFkk ySfVehfj;k (Latimeria) esa ik;s
tkrs gSaA bl çdkj ds 'kYd esa pkj Lrj gksrh Fkha& lcls uhps dh Lrj
vkblksisMhu (Isopedine)/MsUVhu (Dentine) tks vfLFk ds leku FkhA
blds Åij dh Lrj ,d LiUth vfLFk (Spongy bone) dh gksrh Fkh]
blesa okfgfu;k¡ xqfgdk,¡ (Vascular spaces) ikbZ tkrh Fkha] bldh iYi
xqfgdk esa vksMksUVksCykLV (Odontoblast) dksf'kdk,¡ gksrh FkhA rhljh
Lrj dkWLekbu (Cosmoine) gksrh Fkh] blesa y?kq ufydk,¡ (Canaliculi)
gksrh FkhA lcls ckgj dh Lrj iryh] dBksj foVªksMsUVhu ;k buSesy
(Vitrodentine of Enamel) dh gksrh FkhA

2- IysdkW;M 'kYd (Placoid scales)& bu 'kYdksa dk mn~xe dkWLekbM
'kYdksa (Cosmoid scales) dh dqN Lrjksa ds lekIr gks tkus ds i'pkr~
gqvkA ;g 'kYd dsoy mikfLFke; eNfy;ksa (Cartilaginous fishes) ;k
bySLeksczSUd eNfy;ksa dh Ropk esa ik;s tkrs gSaA bu 'kYdksa esa ,d
piVh vfLFk vk/kkjh; IysV (Basal plate) gksrh gS] bl IysV ds Åij
rhu uksdksa (Points) okyk ,d 'kwy gksrk gS] ;g 'kwy ,fiMfeZl ls Åij
dh vksj mHkjk jgrk gS] budh fn'kk ihNs dh vksj gksrh gSA 'kwy
(Spines) ds vanj ,d iYi xqfgdk (Pulp cavity) gksrh gS] ftlesa
la;ksth Ård (Connective tissue), jä okfgfu;k¡ (Blood vessels)
vkSj vksMksUVksCykLV (Odontoblast) dksf'kdkvksa ls cuk iYi@eTtk



113

v/;koj.k dk
rqyukRed fooj.k

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

gksrh gSA vk/kkjh; IysV (Basal plate) MsUVhu (Dentine) dh cuh gksrh
gS] blds Åij foVªksMsUVhu (Vitrodentine) dk vkoj.k p<+k gksrk gSA
IysdkW;M 'kYd ds nksuksa Hkkx vk/kkjh; IysV ,oa 'kwy ehlksMeZ ls fufeZr
gksrs gSaA 'kkdksZa (Sharks) dh idkbZ gqbZ Ropk dks ftlesa Iysdk;M 'kYd
mifLFkr gksrs gSa] 'kSxjhu (Shagreen) dgrs gSaA

fp= Ø- 2-10: Integument : Placoid Scales on the Surface of the Skin

'kkdZ ,oa MkWxfQ'k esa IysdkW;M 'kYd vf/kd NksVs] la[;k esa vf/kd ,oa
ikl&ikl fLFkr jgrs gSa] ijUrq LdsV eNyh (Skate fish) esa ;s 'kYd
cM+s&cM+s vkSj forfjr ;k fc[kjs gq, gksrs gSaA bykLeksczSUd eNfy;ksa esa
IysdkW;M 'kYd :ikUrfjr gksdj fofHkUu lajpuk,¡& eq[k iFkh;
nafrdk,¡ (Stomodeal denticles), nkUr (Teeth), vkjk nkUr (Saw
teeth), vkSj na'k (Sting) dk cukrs gSaA

3- VhukW;M 'kYd (Ctenoid scales)& bu 'kYdksa ds Åij vkblksisMhu
(Isopedine) dh iryh Lrj gksrh gSA ;g 'kYd dsUæ esa eksVs vkSj
lhekUr ij irys gksrs gSaA bu 'kYdksa esa ladsfUæd (Concentric) of̀)
js[kk,¡ gksrh gSa] bu 'kYdksa ds eqDr i'p Hkkx esa NksVs&NksVs dadr
(Cteni) ;k nk¡r ik;s tkrs gSaA vxz vkUrfjd Hkkx esa nck gqvk vkSj
ygjnkj lhekUr gksrk gSA VhukW;M (Ctenoid) 'kYd lkekU;r% vfLFke;
eNfy;ksa (Bony fishes) dk cká dadky cukrs gSaA bu 'kYdksa esa ,d
mnxz ufydk ik'oZ js[kk (Lateral line) ls vkrh gS vkSj lrg ij [kqyrh
gSA
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fp= Ø- 2-11% Integument : Dermal Scales (A) Cycloid and
(B) Ctenoid Scales

;g 'kYd Hkh fod.kZ Øe esa fLFkr gksrs gSaA bu 'kYdksa esa ,d vfLFky
ijr@Lrj gksrh gS] ftlds uhps rUrqdh la;ksth Ård (Fibrous
connective tissue) ik;s tkrs gSaA ;g 'kYd dkiZ eNfy;ksa (Carps) esa
ugha ik;s tkrs gSaA

4- xsukW;M (Ganoid)& ;g 'kYd çkjfEHkd vkfne eNfy;ksa dh Ropk esa
ik;s tkrs gSaA bu 'kYdksa esa ,d vk/kkjh; Lrj vkblksisMhu (Isopedine)
dh gksrh gS] blds Åij ,d Úgkflr dkWLekbu (Reduced cosmoine)
dh Lrj gksrh gS] lcls Åij dh Lrj ,d ikjHkklh inkFkZ xSuksbu
(Ganoin) dh gksrh gSA dqN 'kYdksa esa Úgkflr dkWLekbu Lrj ugha ikbZ
tkrh gSA dkWLekbu (Cosmoine) dh e/; Lrj dM+s MsUVkbu (Dentine)
dh gksrh gSA dkWLekbu Lrj ds vuqlkj xsukW;M 'kYdksa dks foHkkftr
fd;k tkrk gS&

(i) iSfyvksfuLdkW;M xsukW;M 'kYd (Palaeoniscoid ganoid
scales)– ;g 'kYd dsoy ikWyhIVsjl (Polypterus) esa ik;s tkrs
gSaA bu 'kYdksa esa dkWLekbu Lrj Úgkflr gksrh gSA

(ii) ysfilksLVhvkW;M xsukW;M 'kYd (Lepisosteoid ganoid
scales)& bu 'kYdksa esa dkWLekbu Lrj iw.kZ:i ls vuqifLFkr gksrh
gS] bl dkj.k xsukbu Lrj lh/ks vkblksisMhu Lrj ds Åij ikbZ
tkrh gSA xsukW;M 'kYd ikl&ikl Q'kZ dh VkbZYl ds leku
ijLij yxs jgrs gSaA

5- lk;DykW;M (Cycloid)& ;g 'kYd xksy] dsUæh; Hkkx esa eksVs rFkk
lhekUr Hkkx esa irys gksrs gSaA bu 'kYdksa esa ,d uhps dh Lrj rUrqdh
la;ksth Ård (Fibrous connective tissue) dh gksrh gS rFkk ,d Åijh
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Lrj vfLFk leku vkblksisMhu (Isopedine) dh gksrh gS] tks MsUVhu
(Dentine) dks cukrh gSA bu 'kYdksa esa ladsfUær of̀) js[kk,¡a
(Concentric growth lines) gksrh gSaA ;g of̀) js[kk,¡ eNfy;ksa dh mez
(Age) dks n'kkZrh gSaA ;g 'kYd ,d&nwljs dks fod.kZr% vfrO;kIr djrs
gq, peZ@MfeZl esa /k¡ls gksrs gSaA çR;sd 'kYd dk vxz Hkkx fiNys 'kYd
dk i'p Hkkx <¡ds jgrk gSA ;g 'kYd vfLFke; eNfy;ksa (Bony fishes)
esa cká dadky dks cukrs gSaA bu 'kYdksa esa ,d mnxz ufydk] ik'oZ js[kk
(Lateral line) ls vkrh gS vkSj ckgj dh vksj [kqyrh gSA

dqN eNfy;ksa esa VhukW;M (Ctenoid) ,oa lk;DykW;M (Cycloid) nksuksa
çdkj ds 'kYd ik;s tkrs gSa] uhps dh vksj lk;DykW;M rFkk Åij dh
vksj VhukW;M 'kYd ik;s tkrs gSaA v'o ehu (Sea horse) esa 'kYd 'kjhj
ij ,d dop cukrs gSa] tks fd 'kjhj dks <¡ds jgrs gSaA

2-2-7 prq"iknksa esa MeZy O;qRifÙk;k¡
(Dermal Derivatives in Tetrapods)

prq"iknksa (Tetrapods) esa MeZy O;qRifÙk;ksa ds :i esa vfLFky IysVsa (Bony
plates) ;k vksfLV;ksMeZ (Osteoderm) ik;s tkrs gSaA ljhlì oxZ (Class
Reptilia) ds lcls çkphu çkf.k;ksa dNqvksa ,oa exjePNksa (Crocodiles) esa
vfLFky pehZ 'kYd gksrs gSaA dNqvksa esa dSjkisl (Carapace) ,oa IySLVªku
(Plastron) ds uhps vfofNUu vksfLV;ksMeZ gksrs gSa] bu vksfLV;ksMeZ esa ,d
n<̀+@dBksj pehZ; (Dermal) dadky ik;k tkrk gS tks vUr%dadky
(Endoskeleton) ds lkFk tqM+rk gSA exjePNksa esa pehZ; 'kYdksa ds uhps
vksfLV;ksMeZ dsoy ihB ,oa xys ij ik;s tkrs gSaA Hksd (Toad) dh dqN tkfr;ksa
esa MeZy 'kYd] vfLFky IysVksa ds :i esa flj vkSj ihB dh Ropk esa /k¡ls gq, gksrs
gSaA exjePNksa esa MeZy IysV vkdkj esa NksVh gksrh gS] dsoy 'kjhj dh i"̀Bh;
lrg ij ,fiMeZy 'kYdksa ds uhps ikbZ tkrh gSA

if{k;ksa esa pehZ; O;qRifÙk;ksa dk Úgkl gksrk gSA if{k;ksa esa dsoy [kksiM+h
(Skull) dh dyktkr vfLFk;ksa (Membranous bones) dks NksM+dj MeZy
'kYd ;k MeZy dadky if{k;ksa esa vuqifLFkr gksrs gSaA Lruh çkf.k;ksa esa
vksfLV;ksMeZ] vkesZfMyks (Armadillo) esa ,fiMeZy 'kYdksa ds uhps fLFkr gksrs
gSaA ;g LiUth laxBu dh vfLFky IysVas (Bony plates) gksrh gSaA blds
vfrfjDr dqN Ogsyksa (Whales) esa ihB vkSj i"̀Bh; ia[k (Dorsal fin) ij
vfLFke; vksfLV;ksMeZ gksrs gSaA

2-2-8 if{k;ksa esa Ropk ds O;qRiUu
(Derivatives of Skin in Birds)

fiPN@ij (Feathers)& fiPN] if{k;ksa dk çeq[k y{k.k gS] fiPN if{k;ksa ds
vfrfjDr vU; çkf.k;ksa esa ugha ik;s tkrs gSaA lajpuk ds vk/kkj ij if{k;ksa ds
fiPNksa dks rhu çdkj esa foHkkftr fd;k tkrk gS&
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A. dUVwj fiPN@leksPp fiPN (Contour feather of Plumae)

B. y?kq ;k dksey fiPN (Down feather)

C. jkse fiPN@fQyksIY;we (Filoplume)

A. dUVwj fiPN@leksPp fiPN (Contour feather of Plumae)& dqN
if{k;ksa ds dUVwj fiPN esa Å/oZ ukfHk (Superior umbilicus) ds ikl
jsfdl ,oa fDoy ds laxe ij ,d vU; fiPN ik;k tkrk gSS] ftldks
vuqfiPN (After shaft) ;k v/k%jsfdl (Hyporachis) dgrs gSaA buesa
gseqykbZ (Hamuli) vuqifLFkr] ysfdu fiPNd (Barbs) ,oa fifPNdk,¡
(Barbules) gksrh gSaA

if{k;ksa esa fofHkUu dk;ksZa dks djus ds fy, fiPN fofHkUu çdkj
ls :ikUrfjr gksrs gSaA ;g :ikUrj.k fuEufyf[kr çdkj ds gksrss gSa&

¼v½ mì;u fiPN (Flight feathers)& bldh lajpuk çk:ih dUVwj
fiPN ds leku gksrh gSA blesa Hkh iw.kZ fodflr oÙr ,oa fiPN
Qyd gksrk gSA fiPNd (Barbs), fifPNdk,¡ (Barbules) ,oa
gseqykbZ (Hamuli) ,oa [kk¡p ;qDr lhekUr (Grooved edges)
fodflr :i esa ik;s tkrs gSaA bu fiPNksa dks 'kjhj ij fLFkrh ds
vuqlkj i{k fiPNksa (Remiges), iqPN fiPNksa (Rectrices), nsg
fiPNks a (Coverts) ,oa vkÑfr fiPNksa esa foHkkftr gksrs gSaA

fp= Ø- 2-12% Arrangement of Flight Feathers

¼c½ i{k fiPN (Remiges)& ;g fiPN vkdkj esa cM+s gksrs gSa rFkk
ia[kksa ij ik;s tkrs gSaA budks i{kkUr (Pinions) Hkh dgrs gSaA
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budh la[;k dcwrj esa 23 gksrh gS ftuesa ls & 11 i{k fiPN gkFk
ls tqM+s jgrs gSa vksj çkbejht@çkFkfed i{k fiPN (Primaries/
Primary wing quill) dgykrs gSaA 'ks"k 12 i{k fiPN vYuk (Ulna)
ls tqM+s gksrs gSaA ;g f}rh; i{k fiPN ;k lsdUMªht (Secondary
wing quill/secondaries) dgykrs gSaA 11 çkbejht eas ls&

(a) 6 fiPN esVkdkiZy (Metacarpal) ls tqM+s jgrs gSaA

(b) 'ks"k 5 fiPN II ,oa III vaxqfy;ksa ls tqM+s jgrs gSa] budks
fMftVy fiPN (Digital feathers) dgrs gSaA II vaxqyh dh
nwjLFk vaxqykfLFk ij nkss iwokZaxqyd (Digitals) fiPN ,oa
lehiLFk vaxqykfLFk ij nks e/; vaxqyd (Mid digital) fiPN
gksrs gSaA III vaxqyh ij ,d vdsyk vf/k & vaxqyd (Ad-digital)
fiPN ik;k tkrk gSaA

B. (i) iqPN fiPN& ia[k ds vxz lhekUr ij fiPNksa dk ,d xqPNk gksrk gS] tks
gLrkaxq"B (Pollex) ls mRiUu gksrk gSA bldks ,syk Liwfj;k (Ala-
spuria)@ckLVMZ fiPN (Bastard feather) dgrs gSa&

(a) 12 iqPN fiPN@jsDVªhfll (Rectrices)& iw¡N ds pkjksa vksj ia[k
(Fan) ds leku O;ofLFkr gksrs gSaA ;g fiPN mM+rs le; jMj
(Rudder) ds leku dk;Z djrs gSa vkSj tehu ij mrjrs le; czsd
(Brake) yxkus ds dke vkrs gSaA

(b) nsg fiPN (Coverts) NksVs vkdkj ds ia[k fiPN (Wing feather)
gksrs gSa tks i{k fiPNksa@jsehtsl ,oa iqPNksa@jsDVªhfll ds vk/kkjksa ds
chp ds fjDr LFkku dks Hkjrs gSaA bu nsg fiPNksa dh@vusd
Å/oZ ,oa v/k% i{kd iafDr;k¡] i{k fiPNksa ds vk/kkjksa dks <¡ds jgrh
gSaA blh çdkj iqPN fiPNksa ds vk/kkj Hkh bu fiPNksa ls <¡ds jgrs
gSaA

(ii) dksey fiPN (Down feather)& bu fiPNksa dh lajpuk i"̀B ij nh
xbZ gSA dcwrj (Pigeon) esa uhM'kkod (Nestling down) fiPN tks
f'k'kq&i{kh (Chick) ds 'kjhj ij igyk fiPN vkoj.k cukrs gSaA dUVwj
fiPNksa }kjk çfrLFkkfir fd;s tkrs gSaA

C. jkse fiPN (Filoplume)& bu fiPNksa es ,d yEck iryk oÙr gksrk gS]
oÙr ds Åij vUrLFk (Terminal) fcuk gseqykbZ (Hamuli) okys fiPNd
gksrs gSaA ;g fiPN lEiw.kZ 'kjhj ij dUVwj fiPNksa ds chp&chp esa fLFkr
gksrs gSaA

2-2-9 fiPN foU;kl (Pterolysis)

if{k;ksa ds 'kjhj ij fiPNksa dh O;oLFkk dks fiPN foU;kl dgrs gSaA if{k;ksa ds
lEiw.kZ 'kjhj ij fiPN (Feathers) ,dleku :i ls O;ofLFkr ugha gksrs gSaA ;g
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fiPN 'kjhj ds dqN LFkkuksa ij ik;s tkrs gSa] bu LFkkuksa dks fiPN {ks=
(Pterylae) dgrs gSaA dcwrj ds 'kjhj esa nl ¼10½ fiPN {ks= ik;s tkrs gSa&

(i) 'kh"kZLFk fiPN {ks= (Cephalic pterylae)& ;g flj ij ik;k tkrk
gSA

(ii) xzhok fiPN {ks= (Cervical pterylae)& ;g xnZu ij ik;k tkrk gSA

(iii) áwesjy fiPN {ks= (Humeral pterylae)& ;g dU/ks ij ik;k tkrk gS
vkSj áwesjl dks <¡ds jgrk gSA

fp= Ø- 2-13% Feathers Tracts: (A) Ventral View, (B) Dorsal View

(iv) es# fiPN {ks= (Spinal pterylae)& ;g dcwrj ds 'kjhj dh i"̀B lrg
ij es# jTtq (Spinal cord) ds lkFk&lkFk gksrk gS vkSj xnZu ls iw¡N
rd ik;k tkrk gSA

(v) i{kkHk fiPN {ks= (Alar pterylae)& ;g {ks= jsehthl fiPNksa vkSj
muds vk/kkjksa ds chp ik;h tkus okyh nsg fiPNksa dh Å/oZ vkSj v/k%
i{kd iafDr;k¡ gksrh gSaA

(vi) v/kj fiPN {ks= (Basal pterylae)& blesa nks {ks=] Nkrh ds nksuksa
vksj ,d&,d {ks= gksrk gSA

(vii) m# fiPN {ks= (Femoral pterylae)& MSuks ds ckgjh vksj ik;k tkrk
gSA

(viii) ta?kk fiPN {ks= (Crural pterylae)& dcwrj dh tk¡?k ij ik;k tkrk
gSA

(ix) iqPN fiPN {ks= (Caudal pterylae)& bl Hkkx esa iqPN ,oa nsg fiPNksa
dh Å/oZ ,oa v/k% iqPNkojd iafDr;k¡ vkrh gSaA

(x) ik'oZ fiPN {ks= (Lateral pterylae)& dcwrj ds ik'oZ esa gksrk gSA
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2-2-10 Lruh (Mammals)

budh Ropk lw[kh ,oa tyjks/kh gksrh gSA ;g jkse;qDr ,oa dksey gksrh gSA Lruh
dh Ropk Hkh nks Hkkxksa esa foHkkftr gksrh gS& ¼1½ cká ,fiMfeZl (Outer
Epidermis), ¼2½ vkUrfjd peZ@MfeZl (Dermis)–

1- ,fiMfeZl (Epidermis)& ;g Hkzw.k dh ,DVksMeZ ls fufeZr gksrh gSA ;g
lcls vf/kd eksVh gksrh gSA ,fiMfeZl cgqdksf'kdh; (Multicellular) ,oa
cgqLrjh; (Multilayered) gksrh gSA ;g pkj Lrjksa esa foHkkftr gksrh gS&
¼v½ ckgjh Lrj fd.k@J`axh; Lrj (Stratum corneum) gksrh gSA bldh
dksf'kdk,¡ piVh gksrh gSaA 8&10 Lrj piVh dksf'kdkvksa dh gksrh gSaA bu
dksf'kdkvksa dk dksf'kdkæO; lw[k tkrk gS] bu dksf'kdkvksa dh çksVhu
dsjsfVu ;k J̀axh inkFkZ esa ifjofrZr gks tkrh gSA bu dksf'kdkvksa dks
dsjsfVu dksf'kdk,¡ (Keratin cells) dgrs gSaA tSls&tSls Ropk ds vanj
dh dksf'kdk,¡ ckgj dh vksj ljdrh gSa] dsjsfVu dksf'kdk,¡ Ropk ls iF̀kd~
gksrh tkrh gSaA

J̀axh; Lrj ds uhps ,d LoPN Lrj@LVsªVe Y;wflfM;e (Stratum
lucidium) gksrh gS] ftldks vojks/k Lrj (Barrier layer) Hkh dgrs gSaA
bl Lrj dh dksf'kdk,¡ lagr ,oa ijLij la;ksftr gksdj ,d fuf'pr
{ks= dks cukrh gSaA LoPN Lrj esa bykbMhu (Eleidin) uked jklk;fud
inkFkZ gksrk gSA bl inkFkZ ds dkj.k dksf'kdk,¡ ikjn'kZd gksrh gSaA

LoPN Lrj ds uhps ,d df.kdh; Lrj (Stratum granulossum) gksrk
gSA blesa dsjsVksgk;fyu (Keratohyalin) dh xgjh vfHkjatuh; df.kdk,¡
(Pigmented granules) gksrh gSaA tSls&tSls bl Lrj dh dksf'kdk,¡ ckgj
dks f[kldrh gSa piVh gksrh tkrh gSaA

df.kdh; Lrj ds uhps daVd Lrj (Stratum spinossum) gksrh gSA
bldh dksf'kdk,¡ daVdh; vUrjkdksf'kd lsrqvksa ds }kjk vkil esa c¡/kh
jgrh gSaA

,fiMfeZl dh vkUrfjd Lrj tks daVd Lrj ds uhps fLFkr gksrh gS
tufud Lrj (Stratum germinativum) ;k eSYihTkh Lrj (Stratum
malpighii) gksrh gS vkSj vk/kkfjd f>Yyh (Basement membrane) ij
fVdh jgrh gSA tufud Lrj ls foHkktu ds i'pkr~ uohu dksf'kdk,¡
fufeZr gksrh jgrh gSa tks ,fiMfeZl dh ckgj dh lrg dh vksj ljdrh
tkrh gSaA

Lruh çkf.k;ksa dh ,fiMfeZl esa 'ys"e xzfUFk;k¡ (Mucus glands)
vuqifLFkr gksrh gSaA ,fiMfeZl dh dksf'kdkvksa ls uk[kwu] u[kj] lhax] [kqjZ
vkfn O;qRifÙk;k¡ fufeZr gksrh gSaA

2- peZ@MfeZl (Dermis)& vf/kd fodflr gksrh gSA ;g nks Hkkxksa dh
cuh gksrh gSA peZ dk Åijh Hkkx iSfiyjh Lrj (Papillary layer)
dgykrh gSA bleas yphys (Elastic) ,oa dksystu (Collagen) rUrq rFkk
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buds chp&chp esa jä okfgfu;k¡@dsf'kdk,¡ (Blood capillaries) ikbZ
tkrh gSaA ;g Hkkx dksey vksj yphyk gksrk gSA

peZ@MfeZl ds fupys Hkkx esa ,d tkydh; Lrj gksrh gSa vkSj blesa
bykfLVd ,oa dksystu rUrq gksrs gSaA MfeZl dh nksuksa Lrjksa esa rfU=dk,¡]
vjsf[kr isf'k;k¡ (Unstriated muscles), dqN xzfUFk;k¡] Li'kZ df.kdk,¡ ,oa
la;ksth Ård gksrs gSaA peM+k (Leather) cukus esa peZ@MfeZl lgk;rk
djrh gSA peZ ds vkUrfjd Hkkx esa ,d&nwljs ls ijLij tqM+h gqbZ
olk&dksf'kdk,¡ (Fat cells) gksrh gSaA

Ropk eas ,fiMfeZl ls cky] Losn xzfUFk;k¡] rSyh; xzfUFk;k¡ (Sebaceous
glands) ,oa Lru xzfUFk;k¡ fufeZr gksrh gSaA ,fiMfeZl dh lcls fupyh
Lrj esa o.kZd (Pigments) gksrs gSa tks Ropk dks jax çnku djrs gSaA bu
jaxhu dksf'kdkvksa dks esysuksQksj (Melanophore) dgrs gSaA ;g dksf'kdk,¡]
df.kdkvksa ds fuekZ.k ds i'pkr~ yqIr gks tkrh gSaA euq"; dh Ropk esa
jaxhu dksf'kdk,¡ yqIr ugha gksrh gSaA ;g esysukslkbV (Melanocytes)
ds :i esa ikbZ tkrh gSaA

fp= Ø- 2-14% Integument : V.S. Skin of Rabbit
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2-2-11 'kYdksa] ckyksa ,oa ijksa@ia[kksa dh lajpuk
(Structure of Scales, Hairs and Feathers)

1- 'kYd (Scales)& vf/kdka'k eNfy;ksa dh Ropk] cká dadky
(Exoskeleton) }kjk vkPNkfnr gksrh gSA cká@dadky 'kYdksa (Scales)
ds :i esa gksrs gSaA dqN eNfy;ksa dh Ropk uXu gksrh gS vkSj Ropk esa
dksbZ Hkh 'kYd ugha ik;s tkrs gSaA mnkgj.k& dSVfQ'kst@dSVeNfy;k¡
(Catfishes), dqN tkfr;kas tSls fd iksfy;ksMksu (Polydon) ,oa ,sflisUlj
(Acipenser) eNfy;k¡ 'kjhj ds LFkkuh; {ks= dks n'kkZrh gSA mRifÙk ds
vuqlkj 'kYd nks çdkj ds gksrs gSa& (i) og 'kYd tks bfiMfeZl ,oa
MfeZl nksuksa dh L=koh fØ;k ds dkj.k curs gSaA tSlsfd IysdkW;M 'kYd
(Placoid scales) (ii) og 'kYd tks dsoy MfeZl ds }kjk O;qRiUu fd;s
tkrs gSaA ;g 'kYd vfLFky eNfy;ksa esa ik;s tkrs gSaA

lajpuk dh nf̀"V ls 'kYd (Scales) fuEu çdkj ls oxhZÑr fd;s tkrs gSa]
tSls fd dksLekWbM (Cosmoid), xSukbM (Ganoid), ;k jgksEcksbM~
(Rhomboid), IysdkbM (Placoid), lk;DykbM (Cycloid) ,oa
Vhuk;WaM (Ctenoid), vfUre nks çdkj ds 'kYdksa dks vfLFky daVdh;
'kYd (Bony ridge scales) Hkh dgrs gSa&

(a) dksLekbM 'kYd (Cosmoid Scales)& ;g 'kYd vkfne ;k
foyqIr ØkslksIVsjhth] ysfVesfj;k (Latimeria) ,oa fMIuksbZ
(Dipnoi) esa ik;s tkrs gSaA bu 'kYdksa dh ckgjh Lrj iryh ,oa
busey leku gksrh gS] ftldks foVªksMsUVhu (Vitrodentine) dgrs
gSaA e/; Lrj dBksj] vdksf'kdh; (Non-cellular) MsUVhu
(Dentine), leku inkFkZ ls cuh gksrh gS ftldks dkWLehu
(Cosmine) dgrs gSaA blesa vusd 'kk[kkfUor ufydk,¡ (Branched
tubules) ,oa d{k (Chambers) ik;s tkrs gSaA bldh vkUrfjd Lrj
okfgdke; vfLFky inkFkZ (Vascularical bony substance),
vkblksisMhu (Isopedine) dh cuh gksrh gSA ;g 'kYd uhps ls u;s
vkblksisMhu ds cuus ds i'pkr~ of̀) djrs gSaA dkWLekbM 'kYd
thfor eNfy;ksa esa ugha ik;s tkrs gSaA thfor fMIuksbZ eNfy;ksa esa
lk;DykbM 'kYd gksrs gSa ftlesa dkLekbu Lrj (Cosmine layer)
yqIr gksrs tkrh gSA

(b) xSukW;M 'kYd (Ganoid scales)& ;g 'kYd vkfne ,sfDVuksIVsfjft;Ul
(Actinopterygians) eNfy;ksa esa ik;s tkrs gSaA bu eNfy;ksa dks
xSuk;WM eNfy;k¡ (Ganoid fishes) dgrs gSaA ;g 'kYd Hkkjh
gksrk gSa vkSj bles ckgjh Lrj dBksj vdkcZfud busesy leku
inkFkZ dh gksrh gS] ftldks xsukWbu (Ganoin) dgrs gSaA e/; Lrj
dkLekbu (Cosmine) gksrh gS] ftlesa vusd 'kk[kfUor ufydk,¡
gksrh gSaA lcls vanj dh Lrj vf/kd eksVh vksj ysesyj vfLFk
(Lamellar bone) vkblksisMhu (Isopedine) dh cuh gksrh
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gSA ;g 'kYd uhps vkSj Åijh lrg esa ubZ Lrjksa ds cuus ds }kjk
vkdkj esa of̀) djrs gSaA ;g 'kYd lkekU;r;k leprqHkqZt
(Rhomboid) vkdkj esa gksrs gSaA ;g 'kYd vkil esa [k¡wVh
(Peg) ,oa lfU/k ds }kjk tqMrs gSaA

;g 'kYd ,sflisUlj (Acipenser) eNyh esa cM+s] foyfxr
(Isolated) vfLFky (Scutes) ds :i esa gksrs gSa vkSj ik¡p vuqnS/;Z
iafDr;ksa esa mu LFkkuksa ij O;ofLFkr gksrs gSa tgk¡ vf/kd VwV QwV
gksrh gSA ysfiMksfLV;l eNyh esa ;g 'kYd dBksj] ikfy'k;qDr
leprqHkqZth; IysV (Rhomboid plates) ds :i esa gksrs gSa fljs ls
fljs rd tqM+s gksrs gSaA bl çdkj ,d iw.kZ dop@<ky (Armour)
cuk ysrs gSaA bu 'kYdksa esa dkLehu Lrj yqIr gks tkrh gS] bl
dkj.k 'kYd irys gkssrs gSaA ,fe;k (Amia) eNyh esa ;g 'kYd
vf/kd irys gksrs gSa] bu 'kYdksa esa xsukWbu Lrj (Ganoin layer)
yqIr gksrh gS vkSj ;g lk;DykbM (Cycloid) 'kYd ds leku gksrs
gSaA

(c) IysdkbM 'kYd (Placoid scales)& eNfy;ksa dh Ropk esa lw{e
pehZ; nfUrdk,¡ (Dermal denticles) ;k IysdkbM 'kYd ik;s
tkrs gSa tks frjNh iafDr;ksa esa O;ofLFkr gksrs gSa] ;g 'kkdZ] js] ;k
mikfLFke; (Shark, Rays or Cartilaginous) eNfy;ksa esa cká%
dadky (Exoskeleton) ds :i esa ik;s tkrs gSaA çR;sd 'kYd esa
Mk;e.M vkdkj esa dSYlh;qDr vk/kkjh; IysV (Basal plate) ikbZ
tkrh gS] ftlesa f=js[kh; (Triradiant) 'kadq@daVd (Spine) ckgj
dh vksj fudyrs jgrs gSaA ;g daVd@'kwy (Spine) ihNs dh fn'kk
dh vksj O;ofLFkr gksrs gSaA vk/kkjh; IysV dSY”kh;e Ård dh
cuh gksrh gS tks nkUrksa ds MsUVhu ds leku gksrh gSA IysV ds e/;
esa ,d fNæ gksrk gS tks xqfgdk (Cavity) esa [kqyrk gS] bl xqfgdk
dks iYi xqfgdk (Pulp cavity) dgrs gSaA ;g iYi xqfgdk 'kwyksa
(Spines) esa QSyh jgrh gS] bl xqfgdk esa MsUVhu (Dentine) dks
fufeZr djus okyh vksMksUVksCykLV dksf'kdk,¡ (Odontoblast
cells) gksrh gSaA

'kwy (Spine) MsUVhu (Dentine) ds cus gksrs gSa] ;g ,d
dSYlhe; (Calcareous) inkFkZ gksrk gS] ckgj dh vksj ,d dBksj]
l?ku] ,susey leku inkFkZ (Enamel like substance) ls
vkPNkfnr gksrk gSA MsUVhu] LiUth (Spongy) gksrk gS ftlesa
okfgdk,¡@dsusfydqfy (Canaliculi) gksrh gSA blds vfrfjDr
blesa laoguh xqfgdk,¡] la;ksth Ård (Connective tissue), jä
okfgfu;k¡ (Blood vessels) ikbZ tkrh gSA bu eNfy;ksa esa IysdkbM
'kYd dh vk/kkjh; IysV (Basal plate) ,oa 'kwy (Spine) ehlksMeZ
(Mesoderm) ls fufeZr gksrs gSaA
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fp= Ø- 2-15% Cycloid and Ctenoid Scales: 1. Edge of Smolt Scale;
2. First Winter Zone Mark; 3. Spawning Mark;

4. Second Winter Zone Mark

'kkdZ eNfy;ksa dh idkbZ gqbZ Ropk dks ftlesa Iysdk;WM 'kYd
(Placoid scales) mifLFkr gksrs gSa] 'kSxjhu (Shagreen) dgykrh
gSA bykLeksczSUd eNfy;ksa esa IysdkbM 'kYd :ikUrfjr gksdj
fofHkUu lajpuk,¡& eq[k iFkh; nfUrdk,¡ (Stomodaeal
dentricles), nUr (Teeth), vkjk nUr (Saw teeth) ,oa na'k
(Sting) dks cukrs gSaA

(d) lk;Dyk;M 'kYd (Cycloid scales)& ;g 'kYd xksy] dsUæh;
Hkkx eas eksVs rFkk lhekUr Hkkx esa irys gksrs gSaA bu 'kYdksa esa ,d
uhps dh Lrj rUrqdh la;ksth Ård (fibrous connective
tissue) dh gksrh gS rFkk ,d Åijh Lrj vfLFkleku vkblksisMhu
(Isopedine) dh cuh gksrh gSA ;g MsUVhu (Dentine) dks cukrh
gSA bu 'kYdksa esa ldsfUær o`f) js[kk,¡ (Concentric growth
lines) gksrh gSA ;g of̀) js[kk,¡ eNfy;ksa dh mez (Age) dks
n'kkZrh gSaA ;g 'kYd ,d nwljs dks fod.kZr% (Radially) vfrO;kIr
djrs gq, peZ@MfeZl esa /k¡ls gksrs gSaA çR;sd 'kYd dk vxz Hkkx]
fiNys 'kYd ds i'p Hkkx dks <¡ds jgrs gSaA 'kYdksa esa ,d mnxz
ufydk] ik'oZ js[kk (Lateral line) ls vkrh gS vkSj ckgj dh vksj
[kqyrh gSA 'kYd dk tks Hkkx Ropk ds ckgj gksrk gS] blesa de
mHkkj ,oa dVko ekis tkrs gSaA 'kYd dk vxz Hkkx Ropk esa /k¡lk
jgrk gSA

fVukW;M 'kYd (Ctenoid scales)& ;g 'kYd xksykdkj gksrs gSa]
rFkk ;g lk;Dyk;M 'kYdksa (Cycloid scales) ls LorU= fljksa ij
dVko ,oa xrksZa dh mifLFkfr ds dkj.k fHkUu gksrs gSaA 'kYd ds
i'p fljs dh lrg ij vusd 'kwy (Spines) Hkh ekis tkrs gSaA ;g
'kYd dsUæh; Hkkx esa eksVs vkSj lhekUr Hkkx esa irys gksrs gSaA bu
'kYdksa esa ldsUæh; of̀) js[kk,¡ (Connective growth lines) gksrh
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gSaA bu 'kYdksa ds Åij vkblksisMhu (Isopedine) dh iryh Lrj
gksrh gSA bu 'kYdksa esa ,d mnxz ufydk ik'oZ js[kk (Lateral line)
ls vkrh gS vkSj lrg ij igq¡prh gSA bu 'kYdksa ds LorU= fljksa
ij dadkV (Cteni) ;k nUr ekis tkrs gSaA ;g 'kYd] vfLFky
eNfy;ksa ds cká% dadky dks cukrs gSaA

dqN eNfy;ksa esa fVukW;M (Ctenoid) ,oa lk;DykW;M (Cycloid)
nksuksa çdkj ds 'kYd ik;s tkrs gSaA uhps dh vksj lk;Dyk;M
(Cycloid) 'kYd rFkk Åij dh vksj VhukW;M 'kYd (Ctenoid
scales) ik;s tkrs gSaA v'o ehu (Sea horse) esa 'kYd 'kjhj
esa ,d dop dks cukrs gSaA tks 'kjhj dks <¡ds jgrs gSaA

2- cky (Hairs)& cky dh mifLFkfr Lrfu;ksa dk çeq[k y{k.k gSA budk
fuekZ.k ,ihMfeZl ls gksrk gSA gFksfy;ksa] ryoksa rFkk f'k'ueq.M (Glans
penis) dks NksM+dj cky iwjs 'kjhj dh Ropk ij ik;s tkrs gSaA cky ds
nks Hkkx gksrs gSa& (a) cky dh tM+ (Root) rFkk (b) jksedk.M (Shaft)–

(a) cky dh tM+ (Hair root)& ;g MfeZl dh xgjkbZ esa ,d
ukyor (Tubular) iqfVdk ¼QkWfyfdy & Follicle½ ds :i esa /k¡lk
jgrk gSA QkWfyfdy f}Lrjh; (Double layered) gksrh gSA ckgjh
Lrj MfeZl dk rUrqe; (Fibrous) rFkk Hkhrjh Lrj ,ihMeZy
dksf'kdkvksa dk gksrk gSA iqfVdk dk fuekZ.k ,ihMfeZl ds eSyihth
Lrj ds MfeZl esa /k¡ls tkus ds dkj.k gksrk gSA QkWfyfdy dk
fupyk fljk bldh xqgk esa FkksM+k /k¡ldj ,d NksVh xM~<suqek jpuk
cukrk gS ftls jkse iSfiyk ¼gs;j iSfiyk & Hair papillae a½ dgrs
gSaA iSfiyk ds f'k[kj dh #f/kj dksf'kdkvksa ls iks"k.k xzg.k dj
fujUrj foHkkftr gksrh jgrh gSaA blh ls Bksl ,oa csyukdkj
(Cylindrical) jkse (Hair) dk fuekZ.k gksrk gSA of̀) LFky ij
dksf'kdkvksa ds lfØ; foHkktu ls budk ,d xqPNk lk cuk jgrk
gSA blh dkj.k jkse dk vk/kkj Hkkx cYc (Bulb) ds :i esa QSyk
jgrk gSA jkse ds cYc (Bulb) okys Hkkx esa vusd vfrfjDr Lrj
ik;s tkrs gSaA ;g Lrj vanj ls ckgj dh vksj izk;% gDlys Lrj
(Huxley’s layer), vkSj gsUyst+ Lrj (Henle’s layer) gksrs gSaA ;s
nksuksa Lrj vkil esa feydj vkUrfjd ewy vkoj.k (Root sheath)
dks cukrs gSaA ckgj dh vksj cgqLrjh; ckgjh ewy vkoj.k
(Multilayered outer root sheath) gksrk gSA ckgjh ewy vkoj.k dh
ckgjh Lrj] tufud Lrj (Stratum germinativum) ls tqM+h jgrh
gS rFkk rSyh; xzfUFk;ksa ls Hkh lEcfU/kr jgrh gSA vUr esa ;g jkse
iqfVdk (Hair follicle) esa [kqyrh gSA tks ckgjh vkSj vkUrfjd ewy
vkoj.k ds chp dk LFkku gksrh gSA cky dk jax esMqyk esa ikbZ
tkus okyh vUr% dksf'kdh; LFkku esa ikbZ tkus okyh ok;q ,oa
dkVsZDl esa o.kZdksa (Pigment) dh mifLFkrh ds dkj.k gksrk gSA
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(b) jkse dk.M (Hair shaft)& ;g jkse dk og Hkkx gS tks iqfVdk ds
ckgj fudyk jgrk gSA jksedk.M ¼gs;j 'kS¶V½ fdjSfVu;qDr futhZo
Hkkx gksrk gSA jkse dk.M@'kS¶V (Shaft) esa rhu Lrj ik;s tkrs
gSa&

(i) esMqyk (Medulla),
(ii) dkVsZDl (Cortex),

(iii) ,d D;wfVfdy (Cuticle)A D;wfVfdy lcls ckgj dh vksj
ikbZ tkrh gSA

'kS¶V ds e/; dh dksf'kdk;sa lVh gqbZ] cgqHkqth; (Polygonal)
gksrh gSa tks blds esMqyjh v{k (Medullary axis) dks cukrh
gSaA blds pkjksa vksj yEch o piVh dksf'kdkvksa dk cgqLrjh;
dkWVsZDl (Cortex) gksrk gSA dkWVsZDl ij 'kYdh (Scaled)
ikjn'kZd dksf'kdkvksa dk eghu vkoj.k gksrk gS ftls
D;wfVfdy dgrs gSaA dkWVsZDl dh dksf'kdkvksa esa jax df.kdk,¡
(Pigmented granules) gksrh gSa ftuds dkj.k jkse (Hair)
dkyk ;k Hkwjk fn[kkbZ nsrk gSA bu df.kdkvksa ds u"V gks tkus
ls ;k budk fuekZ.k can gks tkus ds dkj.k cky lQsn gks tkrs
gSaA ckyksa dks fgykus Mqykus ds fy, cky ds Qkfyfdy
(Follicle) ds lkFk ,d ,sjsDVj fiykbZ isf'k;k¡ (Erector pilli
muscles) lEcfU/kr jgrh gSA

rSy xzfUFk@flcSfl;l xzfUFk (Sebaceous glands)& ;s
jkse iqfVdkvksa (Hair follicles) ls tqM+h rFkk bUgha
dh ,ihFkhfy;e ls cuh NksVh] lkekU; o 'kk[kkfUor dks"Bh;
xzfUFk;k¡ (Branched lobulated glands) gSaA bUgha esa lhce
(Sebum) uked çkÑfrd rsy ln'̀k inkFkZ dk fuekZ.k gksrk gS
tks ckyksa rFkk Ropk dks fpduk] rkijks/kh ,oa tyjks/kh cuk;s
j[krk gSA ;s xzfUFk;k¡ LoHkko esa gSyksØkbu (Halocrine) gksrh
gSa & lhce ls Hkj tkus ij bldh xzfUFky dksf'kdk,¡ Lo;a èr
gksdj L=kfor inkFkZ esa pyh tkrh gSaA
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fp= Ø- 2-16% Longitudinal and Cross-section of the Hair along
with the Hair Follicle of Mammals

2-2-12 ckyksa ds dk;Z (Functions of Hair)

1- cky Ropk ij ,d j{kkRed vkoj.k cukrs gSa ftls yksepeZ (fiyst-
Pelage) dgrs gSaA

2- yksepeZ (fiyst) ds ?kuk gksus ij ckyksa ds chp ok;q Q¡ldj ,d rkijks/kh
vkoj.k cukrh gSA bl çdkj cky 'kjhj ds rki fu;U=.k esa enn djrs
gSaA

3- 'kjhj ds cky isf'k;ksa rFkk gkWeksZUl ds çHkko ls [kM+s gksdj tyjks/kh
(Waterproof) o laosnu'khy gks tkrs gSa ftlls 'k=q dks Hk; yxus
yxrk gSA bl çdkj cky 'k=q ls j{kk djus esa enn djrs gSaA cky [kM+k
gksuk ,Mªhusfyu gkWeksZu ds fu;U=.k esa jgrk gSA

4- 'k'kd dh ukfldk ij fLFkr xyeqPNs (Vibriassae) Li'kZ&míhiu xzg.k
djus dk dk;Z djrs gSaA

5- ukfldk ds cky 'olu ekxZ esa /kwy ds da.kksa dks tkus ls jksdrs gSaA
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fp= Ø- 2-17% Structure of Hair

ckyksa ;k jkseksa (hairs) dh 'kjhj ij O;oLFkk vfu;fer gksrh gSA lHkh
Lrjh çkf.k;ksa ds lEiw.kZ 'kjhj ij cky@jkse leku gksrs gSaA ysfdu Lruh çkf.k;ksa
esa :ikUrfjr gksrs gSaA gkWx (Hog) ij fczLVYl (Bristles) vf/kd etcwrh ls
fodflr gksrs gSa] ;g yEcs] dBksj] jkse gksrs gSaA lsghj ;k gstgkWx (Hedgehog)
ds 'kjhj ij ik;s tkus okys 'kwy (Spines) jkse@cky ls fodflr gksrs gSaA Lruh
çkf.k;ksa ds Åijh vks"B ij ikbZ tkus okyh fofczlh (Vibrissae) ;k ew¡N] laosnh
cky gksrs gSa] ;g lkekU; ckyksa dh vis{kk vf/kd yEcs ,oa dBksj gksrs gSaA ;g
psgjs ij ik;s tkrs gSaA flVsfl;k lewg (Cetacea) ds Lruh çkf.k;ksa esa dsoy
fofczlh (Vibrisae) gh ikbZ tkrh gS] 'ks"k 'kjhj ij cky vuqifLFkr gksrs gSaA
vk¡[kksa ij ikbZ tkus okyh iydsa (Eye lashes) lkekU; ckyksa dh vis{kk
yEch ,oa dBksj gksrh gSA Úgkbuksfljkl@xsMas (Rhinoceros) esa tks lhax ik;k
tkrk gS og ckyksa ds xqPNs ds :ikUrj.k ls fufeZr gksrk gSA cky 'kjhj dh
lrg ij ,d dks.kh; fLFkrh esa O;ofLFkr gksrs gSaA lkekU;r;k cky csyukdkj
gksrs gSa] ysfdu nwjLFk fljs dh vksj piVs ;k iw.kZ yEckbZ esa piVs gksrs gSaA blh
dkj.k ;g HksM+ks esa dq.Mfyr gks tkrs gSaA Åu :ih cky (Woolly hairs) dk
[kqnjkiu] NksVs ço/kksZa dh mifLFkfr ds dkj.k gksrk gS rFkk ,d fo'ks"k xq.kksa okys
Qj esa fodflr gksrs gSaA
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fp= Ø- 2-18% Arrangement of the Hair in Groups of Three
and Five Human Embryo; with the Probable

Ancestral Arrangement of the Skin (After Stohr)

Lruh çkf.k;ksa dh tkfr;ksa ds vuqlkj cky] foyfxr :i esa 'kjhj ij ik;s
tkrs gSaA mRifÙk dh nf̀"V ls cky 'kYdksa (Scales) ds chp esa fLFkr gksrs FksA
tkfr ds vuqlkj ;g 2 ;k ntZuksa ds :i esa ;k vf/kd foyfxr :i esa gksrs
gSaA ;g ckyksa ds lewg lekukUrj iafDr;ksa esa bl çdkj O;ofLFkr gksrs gSa fd
çR;sd lewg ds cky] ihNs vkSj vkxs ds ckyksa ds vUrjky ds foijhr fLFkrh esa
ik;s tkrs gSa ;k ge ;g dgsa fd cky bfEczdsVsM (Imbricated) :i esa
O;ofLFkr gksrs gSa] ftl çdkj fd 'kYd O;ofLFkr gksrs gSaA forj.k dh nf̀"V
ls ,d le; Lruh çkf.k;ksa dk 'kjhj nksuksa 'kYdksa ,oa ckykas (Scales and hairs)
ds }kjk <¡dk gksrk FkkA

viuh izxrh tk¡fp, (Check Your Progress)

1- Lruh çkf.k;ksa dh Ropk esa ,fMikst Ård ik;k tkrk gS&

¼v½ peZ esa ¼c½ peZ ds uhps

¼l½ vf/kpeZ esa ¼n½ isf'k;ksa esaA

2- jkf= es fuEu esa ls dkSu ls 'kYd ik;s tkrs gSa&

¼v½ IysdkWbM ¼c½ lk;DykbM

¼l½ jgksEcksbM ¼n½ fVukWbMA

3- Lruh çkf.k;ksa esa uk[kwu] u[kj] lhax ,oa [kqj fdlls mRiUu fd;s tkrs
gSa\

¼v½ vfLFk ¼c½ mikfLFk

¼l½ Ropk dh isf'k;k¡ ¼n½ Ropk dh dkfuZ;e Lrj lsA
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4- Ropk dh dsjsfVu gS&

¼v½ mikfLFk ¼c½ vfLFky Ård

¼l½ LDysjksçksVhu ¼n½ E;wdksçksVhuA

5- MfeZl ;k dksfj;e esa fodflr gksrh gS&

¼v½ ,sDVksMeZ ¼c½ ,.MksMeZ

¼l½ eht+ksMeZ ¼n½ dkMhZehlksMeZA

6- Ropk esa mHk;pjh vuqdwyrk,¡ gSa&

¼v½ j{kkRed lajpuk ds :i esa IysV dh mifLFkrh

¼c½ 'kYdh; Ropk tks ikuh dh gkfu dks jksds

¼l½ fpdukiu ,oa okfgdke;

¼n½ mijksDr lHkhA

7 [kjxks'k esa fofczlh gS&

¼v½ laosnh vax ¼c½ rU=dh; vax

¼l½ eknk vax ¼n½ uj vaxA

8- esa<d dh Ropk dh LVªsVe dkfuZ;e esa ________ ik;s tkrs gSaA

¼v½ thfor dsUædh; LrEHkkdkj dksf'kdk,¡

¼c½ thfor vdsUædh; LrEHkkdkj dksf'kdk,¡

¼l½ lw[kh vdsUædh; piVh dksf'kdk,¡ ftueas LrEHkkdkj dksf'kdk,¡
gksrh gSa

¼n½ futhZo dsUædh; LrEHkkdkj dksf'kdk,¡

9- dq.Mfyr uykdkj xzfUFk;k¡ ikbZ tkrh gSa&

¼v½ vkek'k; ds Q.Ml Hkkx eas ¼c½ ;Ñr esa

¼l½ Losn xzfUFk;ksa esa ¼n½ vXU;k'k; esaA

10- nqX/k xzfUFk;k¡ ________ dh :ikUrj.k gksrh gSA

¼v½ lscSf'k;l xzfUFk;k¡ ¼c½ Losn xzfUFk;k¡

¼l½ rSyh; xzfUFk;k¡ ¼n½ ek;ksfcfe;u xzfUFk;k¡A



130

v/;koj.k dk
rqyukRed fooj.k

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

11- Ropk dh bfiMfeZl esa ________ ugha ik;s tkrs gSaA

¼v½ jä okfgfu;k¡ ¼c½ rUrqdk,¡

¼l½ eSysfuu df.kdk,¡ ¼n½ bfiFkhfy;y dksf'kdk,¡A

12- fuEufyf[kr esa dkSulh isf'k;k¡ Ropk dh xfr ,oa fgykus ds fy,
mÙkjnk;h gksrh gS\

¼v½ ,sjsDVjfify ¼c½ isfudqyl dkuksZll

¼l½ vkdqapu is'kh ¼n½ dksystu rUrqA

13- Lruh çkf.k;ksa esa ekse xzfUFk;k¡ ¼lslfeul½ Roph; xzfUFk;ksa
dk :ikUrj.k gksrh gS] ;g lhfer gksrh gS&

¼v½ us= ¼c½ vksYQsDVjh iFk

¼l½ iSfjfu;y isFkht ¼n½ cká% d.kZ xqfgdkA

14- MfeZl esa tks cky dk Hkkx ik;k tkrk gS og dgykrk gS&

¼v½ jkseh; iqfVdk ¼c½ jkse iSfiyk

¼l½ jkse ewy ¼n½ jkse 'kS¶VA

15- esa<d esa Ropk ges'kk ue jgrh gS D;ksafd&

¼v½ ;g mRlthZ lrg ds :i esa dk;Z djrh gS

¼c½ ikuh dks 'kks"k.k djus ds fy, lrg gksrh gS

¼l½ ;g Roph; 'olu ds fy, gksrh gS

¼n½ mijksDr esa ls dksbZ ughaA

16- Lruh çkf.k;ksa esa tks cky ik;s tkrs gSa og lajpuk gS&

¼v½ bfiMeZy ¼c½ ,sUMksMeZy

¼l½ eht+ksMeZy ¼n½ MeZyA

17- Ropk dh o.kZdrk ________ ds L=kou ds }kjk gksrh gSA

¼v½ bvksfluksfQYl ¼c½ esysukslkbV~l

¼l½ eksukslkbV~l ¼n½ yky jäk.kqA

18- ljhl`i ,oa fNidfy;ksa esa tks 'kYd ik;s tkrs gSa og gS&

¼v½ ,fiMeZy 'kYd ¼c½ MeZy 'kYd

¼l½ eht+ksMeZy 'kYd ¼n½ mi;ZqDr esa ls dksbZ ughaA
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2-3 d'ks#fd;ksa esa dadky rU= % fyEc cksUl ,oa
xÆMYl (Skeletal System in Vertebrates :
Limb Bones and Girdles)

2-3-1 dadky (Skeleton)

d'ks#d tUrq vfèkdka'kr% LFkyh; rFkk LoPN tyh; ¼;k vyo.k tyh;½ gksrs
gSaA budk okrkoj.k ¼ok;q ,oa LoPN ty½ Øe'k% buds 'kjhj ls cgqr gYdk
gksrk gS] blfy, d'ks#d tUrqvksa esa 'kjhj dh vk—fr cuk;s j[kus] vkUrfjd
vaxksa dks lgkjk ,oa budh j{kk djus rFkk xeu esa lgk;rk djus ds fy,
dadky rU= dh vko';drk iM+hA d'ks#d tUrqvksa ds 'kjhj esa dBksj Ård
(hardened tissues) feydj dadky dk fuekZ.k djrs gSaA vxj bu tUrqvksa ds
'kjhj esa ekalisf'k;ksa dks voyfEcr djus rFkk budh xfr ds fy, yhoj (levers)
dh rjg dk;Z djus ds fy, dadky u jgk gksrk rks ;s tUrq vkdkj esa NksVs rFkk
èkheh xfr ls pyus okys jg tkrsA vd'ks#dh tUrqvksa (invertebrates animals)
esa vfèkdka'kr% dadky muds 'kjhj dh ckgjh lrg ij ckádadky
(exoskeleton) ds :i esa L=kfor fd;k tkrk gS] tks çk;% èr rFkk lajpukvksa
dks l¡Hkkyus esa v{ke gksrk gS] tcfd d'ks#dh tUrqvksa ds 'kjhj ds vanj ,d
thfor rFkk of̀) djus okyk vUr%dadky (endoskeleton) ik;k tkrk gSA

d'ks#dh dadky ds çdkj (Types of Vertebrates Skeleton)

d'ks#fd;ksa esa fuEu rhu çdkj dk dadky ik;k tkrk gS&

1- ,fiMeZy g‚uhZ ckádadky (Epidermal horney exoskeleton)&
blds vUrxZr iats (claws)] jsfIVfy;u LdsYl] if{k;ksa ds QSnlZ
(reptilian scales, bird feathers) rFkk Lrfu;ksa ds cky] lÈx] uk[kwu
rFkk [kqj (hairs, horns, nails and hoofs) vkfn vkrs gSa tks Ropk
dh ,fiMÆel ds fdjSfVukTM MsfjosfVOl (keratinised derivatives) gSaA
lHkh thfor ,sfEQfc;Ul ¼dsoy ftXuksfQ;ksuk ds vfrfjDr½ esa
ckádadky dk iw.kZ vHkko gksrk gSA ,fiMeZy g‚uÊ ckádadky dk
vè;;u ge fiNys vè;k; esa dj pqds gSaA

2- MeZy vfLFk dadky (Dermal bony skeleton)& MeZy vfLFk dadky
dk fuekZ.k Ropk dh MÆel ls gksrk gSA blds vUrxZr cksuh LdsYl ,oa
IysV~l ;k LD;wV~l vFkok v‚fLV;ksMeZl (bony scales and plates or
scutes or osteoderms)] fQu jst (fin rays) rFkk ,s.VylZ (antelers)
vkrs gSa tks Øe'k% eNfy;ksa] jsIVkbYl rFkk Lrfu;ksa esa ik;s tkrs gSaA
eNfy;ksa esa MeZy LdsYl ,fiMÆel dks phjdj 'kjhj dh ckgjh lrg ij
vk tkrs gSa rFkk ckádadky (exoskeleton) dk fuekZ.k djrs gSaA

3- vUr%dadky (Endoskeleton)& d'ks#dh tUrqvksa esa dadky dk
vfèkdka'k Hkkx muds 'kjhj ds vanj dkQh xgjkÃ esa fLFkr gksrk gS tks
vUr%dadky (endoskeleton) dgykrk gSA ;g ehtSudkbe
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(mesenchyme) ls fodflr gksrk gSA bu tUrqvksa dh çkjfEHkd Hkzw.kh;
(embryonic) voLFkkvksa esa vUr%dadky dkÆVyst (cartilage) ds :i esa
ik;k tkrk gS tks vfèkdka'k o;Ld d'ks#fd;ksa esa vfLFk (bone) esa
ifjoÆrr gks tkrk gSA bl çdkj dh gfì;k¡ tks dkÆVyst ds }kjk curh
gSa] dks dkÆVysftul ;k fjIysleS.V vfLFk;k¡ (cartilagenous or
replacement bones) dgrs gSaA ijUrq MeZy ;k eSEczsu vfLFk;k¡
(dermal or membrane bones) 'kjhj dh Åijh lrg dh vksj Ropk dh
MÆel esa fcuk dkÆVyst voLFkk ds fodflr gksrh gSaA bu nksuksa çdkj
dh vfLFk;ksa dks fodflr gksus dh çfØ;k fHkUu gksrs gq, Hkh budh
fgLV‚y‚ftd lajpuk,¡ (histological structures) leku gksrh gSA

2-3-2 vUr%dadky ds dk;Z (Functions of Endoskeleton)

d'ks#fd;ksa ds vUr%dadky ds eq[; dk;Z fuEufyf[kr gaS&

(i) ;g 'kjhj dk ,d –<+ vkUrfjd <+k¡pk (framework) cukrk gS tks 'kjhj
dks HkkSfrd :i esa voyfEcr djrk gSA

(ii) 'kjhj dks ,d fuf'pr çdkj dk vkdkj çnku djrk gSA

(iii) 'kjhj ds dksey vaxksa( tSls& efLr"d] QsQM+s] ân; vkfn dh pkjksa vksj
ls ?ksj dj j{kk djrk gSA

(iv) 'kjhj dks ,d fo'kky vkdkj çnku djrk gS ¼tSls& Ogsy] gkFkh vkfn esa½]
D;ksafd ;g thfor gksrk gS rFkk of̀) djrk jgrk gSA

(v) isf'k;ksa dks fpidus ds fy, lrg çnku djrk gSA

(vi) ;g yholZ (levers) ds leku dk;Z djrk gS ftl ij isf'k;k¡ voyfEcr
jgrh gSaA

(vii) bldh cksu eSjks (bone-marrow) esa yky jä df.kdkvksa (Red Blood
Corpuscles) dk fuekZ.k gksrk gSA

(viii) d.kks± esa Ã;j v‚flfdYl (ear ossicles) ds :i esa lquus esa lgk;rk
djrk gSA

(ix) VªSfd;y ÇjXl (Tracheal rings) rFkk ilfy;ksa ds :i esa 'olu fØ;k esa
lgk;rk djrk gSA

2-3-3 d'ks#fd;ksa ds vUr%dadky ds Hkkx
(Divisions of Vertebrates Endoskeleton)

vè;;u dh ljyrk ds fy, vUr%dadky dks mudh fLFkfr ds vkèkkj ij rhu
eq[; Jsf.k;ksa esa foHkkftr fd;k x;k gS& ,sfDl;y (Axial)] ,sisf.Mdqyj
(Appendicular) rFkk gsVjksV‚fid (Heterotopic) vUr%dadkyA ,d vU;
i)fr ds vuqlkj vUr%dadky dks igys lksesfVd (Somatic) rFkk foljy
dadky (Visceral skeleton) esa foHkkftr fd;k x;k gS&
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1- lksesfVd dadky (Somatic skeleton)& blds vUrxZr nsg fHkfÙk
(body wall) dk fuEufyf[kr dadky vkrk gS&

(a) ,sfDl;y vUr%dadky (Axial-Endoskeleton)& blds vUrxZr
oÆVcy dkWye (vertebral column)] fjCl (ribs)] LVuZe
(sternum) rFkk Ldy dk vfèkdka'k Hkkx ¼U;wjksØsfu;e rFkk
MesZVksØsfu;e½ vkrk gSA

(b) ,sisf.Mdqyj vUr%dadky (Appendicular Endoskeleton)&
blds vUrxZr xÆMYl (girdles) rFkk mikax vfLFk;k¡ (limb
bones) vkrh gSaA

2- foljy dadky (Visceral skeleton)& blds vUrxZr QSfjaDl dh
nhokj (pharyngeal wall) dk dadky ;k LIySUduksØsfu;e
(splanchnocranium) vkrs gSaA

2-3-4 xÆMYl ;k es[kyk,¡ (Girdles)

lHkh VsVªkiksM d'ks#fd;ksa esa nks çdkj dh&isDVksjy rFkk isfYod xÆMYl ik;h
tkrh gS tks Øe'k% vxz ,oa i'p iknksa dks voyfEcr djrh gSaA VsVªkuksM~l dh
xÆMYl ,oa iknksa esa vR;fèkd lekurk ik;h tkrh gS] vr% ;s letkr vax
(homologous organs) ekus tkrs gSaA

VsVªkiksM~l esa xÆMYl dk mn~Hko (Origin of Girdles in
Tetrapods)& ;g iw.kZr% ekuk tkrk gS fd VsVªkiksM~l tUrqvksa esa xÆMYl ,oa
iknksa dk mn~Hko eNfy;ksa ds ;qfXer i[kuksa rFkk muds dadky (paired fins and
their skeleton) ls gqvk gSA buds i[kus vUr% dadky ds gfì;ksa ds VqdM+ksa ;k
[k.Mksa }kjk fuyfEcr jgrs gSa ftudks VsfjftvksQksj (pterygiophore) dgrs gSaA
çR;sd VsfjftvksQksj dÃ dadkyh; [k.Mksa ls feydj cuk gksrk gSA buesa vkèkkj
okys [k.M dks cslYl (basals) rFkk nwjLFk okys dks jsfM;Yl (radials) dgrs
gSaA eNfy;ksa ds ;qfXer i[kuksa ds VsfjftvksQksj ds vkèkkjh; ;k cslYl [k.M
VsVªkiksM~l esa nksukas vkSj cM+s [k.Mksa ds :i esa la;ksftr gks tkrs gSaA çR;sd vksj
dk vxyk [k.M cM+k ,oa feM&oS.Vªy js[kk rd QSyk jgrk gS tks nwljh vksj ds
vkèkkjh; [k.M ds lkFk feydj xÆMy dk fuekZ.k djrk gSA
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Lkkj.kh Ø- 2-2% LFkyh; d'ks#fd;ksa ds vUr%dadky ds lkekU; Hkkx
(Divisions of Endoskeleton in Land Vertebrates)

,sfDl;y vUr%dadky
(Axial Endoskeleton)

,sisf.Mdqyj vUr%dadky
(Appendicular
Endoskeleton)

gsVjksV‚fid
vfLFk;k¡

(Heterotopic
Bones)

Ldy
(Skull)

oVÊczy
d‚ye

(Vertebral
Column)

FkksjSfld
ckLdsV

(Thoracic
Basket)

xÆMYl
(Girdles)

mikax
vfLFk;k¡
(Limb
Bones)

fo'ks"k vaxksa ds
lkFk fodflr

vfLFk;k¡
(Bones Developed
with Specialized

Organs)

1- U;wjksØsfu;e&
(a) Øsfu;e ;k
efLr"d c‚Dl

(b) lSUl ;k
laosnh
dSIlwYl&

(i) v‚YQSDVªh
& ?kzk.k
(ii) v‚fIVd &
–f"V

(iii) v‚fMVjh
& d.kZ

1- oVÊczh&
(i)
ljokbdy
xnZu esa
(ii)
FkksjSfld
lhus esa

(ii) yEcj
& ihB ds
fupys
Hkkx esa

(iv) lSØy
& fgi esa
(v) d‚My
& iqPN esa

1- fjCl
;k
ilfy;k¡¡
;qfXer]
cksuh ;k
dkÆV&
ysftul

2- LVuZe
Nkrh dh
vfLFk;k¡

1- isDVksjy
vxz ;k dUèks
dh xÆMy
blesa
fuEufyf[kr
vfLFk;k¡
lfEefyr
gSa&

(i) Ldsiqyk
& M‚lZy
ry ij
(ii)
Dysfody
vxz ry ij
(iii)
dksjkd‚My
i'p ry ij

1- vxzikn&
(i) áwejl &
vij vkeZ es
gFksyh esa
(ii) jsfM;l &
vYukQksj vkeZ
esa

(iii) dkiZYl
dykÃ esa
(iv)
esVkdkiZYl
gFksyh esa
(v) QSysatst
& v¡xfy;ksa esa

1- j‚LVwy lwvj ds
FkwFku & esa
2- v‚l d‚ÆMl
fgju ds ân; ds
b.VjoSf.Vªdqyj
lsIVe esa
3- v‚l isful &
pexknM+ jksMs.V~l
daxk:] dkÆuoksjl
ºosy rFkk fuEu
çkbesV~l ds f'k'uesa
4- v‚l &
DykbVksfjfMl
[kjxks'k rFkk fuEu
çkbesV~l ds
DykbVksfjl esaA

5- iSlqyl & if{k;ksa
ds lkbÇjDl esaA

6- ,fiI;wfcd
eksuksVªhe rFkk
eklqZfi;y dh oS.Vªy
mnj nhokj esa

7- lhlse‚bM gkFkksa
dh filhQkeZ( ?kqVus
dh dSi ¼iVSyk½
vkfn

2-
MesZVksØsfu;e
Ldy dh
eSEczsu ;k MeZy
vfLFk;k¡

2- isfYod
i'p ;k fgi
xÆMy blds
vUrxZr
fuEufyf[kr
vfLFk;k¡
vkrh gS&
(i) bfy;e
& M‚lZy
ry ij

(ii) I;wfcl
vxz esa ry ij

(iii) bf'p;e
& i'p ry
ij

2- i'p ikn&

(i) Qhej &
ta?kk esa
(ii) Vhfc;k-
fQcqyk 'kSad esa

(iii) V‚lZYl
V[ku esa
(iv)
esVkV‚lZYl&
iSj ds ryos
esa
(v) QSysatst&

iSj dh
vaxqfy;ksa esa
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3- LIySUdukS &
Øsfu;e
blesa
foljy
v‚psZt ;k
QSfjfUt;y
dadky
lfEefyr gS&

(i) Åijh
tcM+k

(ii) fupyk
tcM+k
(iii) g‚,M

(v) ySfjDla

(a) isDVksjy xÉMy dk mn~Hko (Origin of pectoral girdle)&
dkÆVysftul eNfy;ksa ¼tSls& Ld‚fyvksM‚u½ esa isDVksjy xÆMy ds
vUr%dadky esa mldh feM & oS.Vªy lrg ij ,d dksjkd‚bM
dkÆVyst rFkk ysVjy lrg ij ,d LdSiqyj dkÆVyst fLFkr gksrh gSA
dkÆVysftul eNfy;ksa esa MeZy vfLFk;ksa dk vHkko gksrk gSA cksuh
eNfy;ksa (bony fishes) esa dksjkd‚bM~ ,oa LdSiqyj dkÆVyst vfLFk;ksa esa
cnys gksrs gSa rFkk buls lEcfUèkr buesa dqN MeZy vfLFk;k¡( tSls&
DySfody (clavicles)] DyhFkze (cleithrum) rFkk lqçkDyhFkze
(supracleithrum) Hkh ik;h tkrh gSaA ;s lHkh lajpuk,¡ VsVªkiksM~l esa
isDVksjy&xÆMy ds fodkl dk vkèkkj gSaA çkjfEHkd VsVªkiksM~l esa
isDVksjy&xÆMy blh çfr:i ds vkèkkj ij fodflr gqÃ gSA vkèkqfud
VsVªkiksM~l dh isDVksjy&xÆMy esa DyhFkze rFkk lqçkDyhFkze iw.kZr% yqIr
gks tkrh gSa rFkk DySfody ,oa b.VjDySfody vfèkd Li"V gks tkrh
gSaA

(b) isfYod xÉMy dk mn~Hko (Origin of pelvic girdle)& LDoSyl
(squalus) dkÆVysftul eNyh dh isfYod xÆMy nks bf'p;ksI;wfcd
dkÆVystksa (ischiopubic cartilages) ls feydj cuh gksrh gSA

tks eè; js[kk ij ,d&nwljs ls tqM+s jgrs gSaA VsVªkiksM~l esa Hkzw.kh; voLFkk
esa isfYod xÆMy dk fodkl ,d cSly dkfVysftul IysV ds :i esa
gksrk gSA vkxs ifjoèkZu (development) esa ;gh IysV nks vfLFk;k¡&vkxs
dh vksj I;wfcl (pubis) rFkk ihNs dh vksj bf'p;e (ischium) esa
cny tkrh gSA blds M‚lZy ry ij ,d vkSj dkÆVyst vfLFk esa
canydj bfy;e vfLFk (ilium bone) dk fuekZ.k djrk gSA isfYod
xÆMy dh bu rhuksa vfLFk;ksa ds feyus ds LFkku ij ,flVkcqye
(acetabulum) dk fodkl gksrk gSA
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2-3-5 d'ks#dh ds fofHkUu oxks± esa isDVksjy xÆMy
(Pectoral Girdle in Different Classes of Vertebrate)

(i) bYkkLeksczSadkÃ ;k d‚f.MDFkht (Elasmobranchi or chondrichthyes)&
eNfy;ksa( tSls Ld‚fyvksM‚u (scoliodon) esa isDVksjy xÆMy dkÆVyst
dh nks pkiuqek NM+ksa dh cuh gksrh gS tks isfjdkÆM;e ds uhps ,d&nwljs
ls tqM+h jgrh gSaA ;g yxHkax U ds vk—fr dh gksrh gSA xÆMy dk
çR;sd vèkZ&Hkkx ,d M‚lZy LdSiqyk (scapula) rFkk ,d oS.Vªy
dksjkd‚bM (coracoid) dkÆVyst ls curk gSA LdSiqyj Hkkx ds fljs
ij ,d lqçkLdSiqyj dkÆVyst fLFkr gksrk gS tks xÆMy ds M‚lZy fljsa
dk fuekZ.k djrk gSA LdSiqyk rFkk dksjkd‚bM ds lfUèk&LFky ij ,d
vkÆVdqyj lrg gksrh gS ftlls isDVksjy i[kus dh csly dkÆVystst
(basal cartilages) tqM+h gksrh gSaA bl LFky ds Bhd Åij xÆMy esa
cM+s&cM+s rhu fNæ gksrs gSa ftuls gksdj czSafd;y èkefu;k¡ rFkk cSa zfd;y
rfU=dk,¡ xqtjrh gSaA

fp= Ø- 2-19: Scoliodon : Pectoral Girdle and Pectorol Fin Skeleton

(ii) VsVªkiksMk (Tetrapoda)& VsVªkiksMk esa isDVksjy xÆMy dh ewy jpuk
lHkh tUrqvksa esa leku gksrh gS rFkk lHkh esa isDVksjy xÆMy nks
v)Z&Hkkxksa (halves) esa foHksfnr gksrh gS tks Øe'k% nkfgus rFkk ck,¡ vxz
iknksa (fore-limbs) dks lkèkrh gSA çR;sd vèkZ&Hkkx dks bUuksfeusV
(innominate) dgrs gSaA xÆMy dk çR;sd vèkZHkkx LdSiqyk (scapula)]
lqçkLdSiqyk (suprascapula)] çhdksjkd‚bM (precoracoid) rFkk
dksjkadkbM (coracoid) vfLFk;ksa ls feydj cuk gksrk gSA dksjkd‚bM
rFkk LdSiqyk ds lfUèk LFky ds eè; Xyhu‚bM xqgk (glenoid cavity)
ik;h tkrh gSA xÆMy ds çR;sd vèkZ&Hkkx esa DySfody rFkk
b.VjDySfody (clavicle and inter-clavicle) uked nks MeZy vfLFk;k¡
vkSj ik;h tkrh gSaA VsVªkiksMk ds fofHkUu oxks± esa muds pyu ds vuqlkj
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(mode of locomotion) isDVksjy xÆMy esa vusd :ikUrj.k ik;s tkrs gSa]
tks vxzfyf[kr gSa&

(a) ,sfEQfc;k (Amphibia)& eas<d (frog) dh isDVksjy xÆMy ds
nksuksa vèkZ&Hkkx feM&oS.Vªy js[kk ij LVuZe lfgr tqM+s jgrs gSa
rFkk iw.kZ xÆMy ,d ‘C’ ds vkdkj dh jpuk çnÆ'kr djrh gS
ftldk eq[; dk;Z ân; rFkk QsQM+ksa tSls dksey vaxksa dks lqjf{kr
j[kuk gksrk gSA tehu ij dwnrs le; bldh fiNyh Vk¡xs gh dke
vkrh gSa] fdUrq dwnus ds ckn vxyh Vk¡xsa Hkwfe ij fVdus esa
lgk;rk nsrh gSaA esa<d esa isDVksjy xfMZy dk oÆVczy d‚ye ls
dksÃ lEcUèk ugÈ gksrkA isDVksjy xÆMy dk çR;sd vèkZ&Hkkx
LdSiqyk] lqçkLdSiqyk] dksjkd‚bM] çhdksjkd‚bM] DySfody gfì;ksa
ls cuk gksrk gSA DySfody MeZy vfLFk ds :i esa gksrh gS rFkk
çhdksjkd‚bM ls tqM+h jgrh gS tks dkÆVyst ds :i esa gksrh gSA
dksjkd‚bM lqfodflr rFkk gFkkSM+s ds vkdkj dh gksrh gSA
dksjkd‚bM ds Hkhrjh fdukjs ds lkFk ,d ,fidksjkd‚bM dkÆVyst
tqM+k jgrk gSA lqçkLdSiqyk vR;Ur fodflr] pkSM+h rFkk ia[ks ds
vkdkj dh rFkk dSYlhQkbM dkÆVyst dh cuh gksrh gSA LdSiqyk
pkSM+h rFkk IysVuqek vfLFk gksrh gSA Xyhu‚bM xqgk ds fuekZ.k esa
dksjkd‚bM rFkk LdSiqyk Hkkx ysrs gSaA

fp= Ø- 2-20% Pectoral Girdle of Frog: (A) Ventral View,
(B) Suprascapula of Both Sides Straightened
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(b) jsfIVfy;k (Reptilia)& oSjsul (Varanus) esa isDVksjy xÆMy
lqfodflr ik;h tkrh gSA buds nksuksa vèkZ&Hkkx ‘T’ ds vkdkj dh
b.VjDySfody rFkk LVuZe ds nksuksa vksj tqM+s jgrs gSaA çR;sd
vFkZ&Hkkx lqçkLdSiqyk] LdSiqyk] dksjkd‚bM] ,fidksjkd‚bM
b.VjDySfody rFkk DySfody ls feydj cuk gksrk gSA LdSiqyk
piVh IysV ds vkdkj dh gìh gksrh gSA lqçkLdSiqyk dSYlhQkbM
dkÆVyst ls cuh pkSM+h ,oa IysVuqek gksrh gSA dksjkd‚bM pkSM+h]
piVh rFkk fNfær gìh gksrh gSA dksjkd‚bM dk vxz rFkk Hkhrjh
Hkkx dkfVZysftul gksrk gS ftls ,fidksjkd‚bM dgrs gSaA xÆMy
ds çR;sd vèkZ esa dksjkd‚bM rFkk ,fidksjkd‚bM ds eè; nks cM+s
QSuSLVªh ;k fNæ (fenestrae) gksrs gSaA ‘T’ ds vkdkj dh
b.VjDySfody ;k ,fiLVuZe uked MeZy vfLFk feM&oS.Vªy
ry ij fLFkr gksrh gS rFkk blds nksuksa Åijh mikaxksa (limbs) ij
nks MeZy DySfody vfLFk;k¡ gksrh gSaA DySfody ckgjh fdukjs
LdSiqyk rFkk lqçkLdSiqyk ds lfUèk LFky rd QSys jgrs gSaA
Xyhu‚bM xqgk LdSiqyk rFkk dksjkd‚bM feydj cukrs gSaA

(c) ,oht (Aves)& if{k;ksa] tSls& Qkmy (fowl) esa isDVksjy xÆMy
NM+ ds vxz Hkkx esa fLFkr gksrh gSA xÆMy ds nksuksa vèkZ&Hkkx
LVuZe ds nksuksa vksj etcwrh ls tqM+s jgrs gSa rFkk mM+us ds fy,
ia[kksa (wings) dks –<+rk ls lgkjk (support) nsrs gSaA iSDVksjy
xÆMy dk çR;sd vèkZ&Hkkx dksjkd‚bM] LdSiqyk rFkk yEch
DySfody ls feydj cuk gksrk gSA dksjkd‚bM lhèkh rFkk NM+ ds
vkdkj dh rFkk isDVksjy xÆMy dh lcls etcwr gìh gksrh gSA
bldk M‚lZy fljk ,d gqd (hook) ds vkdkj dh ,Øksdksjk&
d‚bM çoèkZ (acrocoracoid process) esa fudyk jgrk gS tks
DySfody ls lfUèk djrk gSA LdSiqyk yEch rFkk ryokj ds
vkdkj dh gìh gS tks ledks.k cukrh gqÃ dksjkd‚bM ls tqM+h
jgrh gSA ;g oÆVczy d‚ye ds lekukUrj 'kjhj ds ihNs rd
ilfy;ksa ds lEidZ esa jgrh gSA LdSiqyk vxz fljs dk Hkhrjh
ry ,Øksfe;u çoèkZ esa fudyk jgrk gSA nksuksa DySfodYl
feMoS.Vªy js[kk ij ,d NksVh b.Vj DySfody ls tqM+dj Qjdqyk
(furcula) dk fuekZ.k djrs gSaA lHkh mM+us okys if{k;ksa esa Qjdqyk
lqfodflr rFkk dksjkd‚bM ls tqM+h jgrh gS] fdUrq mM+us okys
if{k;ksa esa ;g Úgkflr vFkok vuqifLFkr gksrh gSA dksjkd‚bM]
LdSiqyk rFkk DySfody ds feyus ds LFkku ij ,d fpduk
xksykdkj LFkku gksrk gS] ftls QksjkeSu Vªk;ksfl;e (foramen
triosseum) dgrs gSaA blesa ls gksdj isDVksjsfyl ekbuj is'kh ds
VS.Mu áwejl ls tqM+s jgrs gSaA Xyhu‚bM xqgk dksjkdksbM rFkk
LdSiqyk ds }kjk curh gSA
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fp= Ø- 2-21% Fowl : Pectoral Girdle (Right Half)

(d) eSesfy;k (Mammalia)& Lrfu;ksa( tSls& [kjxks'k dh isDVksjy
xÆMy esa dkQh fHkUurk feyrh gS] D;ksafd bu tUrqvksa esa ân; rFkk
QsQM+ksa dh lqj{kk ds fy, ilfy;k¡ rFkk LVuZe FkksjSfld ?kko ds
pkjksa vksj ,d etcwr dB?kjk&lk cuk nsrh gSaA blfy, budh
isDVksjy xÆMy ds nksuksa vèkka'k ,d&nwljs ls vfèkd nwjh ij fLFkr
gksrs gSaA Lrfu;ksa esa isDVksjy xÆMy dk çR;sd vèkZHkkx & LdSiqyk]
lqçkLdSiqyk] dksjkd‚bM rFkk DySfody ls feydj cuk gksrk
gSA LdSiqyk f=Hkqtkdkj rFkk piVs vkdkj dh dkÆVysftul gìh
gksrh gS tks isDVksjy xÆMy dk lcls pkSM+k Hkkx curh gSA LdSiqyk
dh ckgjh lrg ij yEckÃ esa QSyk ,d mHkkj gksrk gS
ftls ,Øksfe;u Likbu (acromian spine) dgrs gSaA bldk
vfUre Hkkx ,Øksfe;u rFkk esVkØksfe;u çoËkZ (acromian and
metacromian process) dk fuekZ.k djrk gS ftlls isf'k;k¡ tqM+h
jgrh gSaA lqçkLdSiqyk] LdSiqyk ds pkSM+s fdukjs ij ,d l¡djh
dkÆVyst dh iêh ds :i esa gksrh gS] tks çk;% lHkh Lrfu;ksa esa de
fodflr gksrh gSA dksjkd‚bM Lrfu;ksa esa vR;fèkd NksVh gksrh gS
rFkk LdSiqyk ls feydj dksjSdks & LdSiqyk gìh cukrh gS tks
dksjkd‚bM çoèkZ ds :i esa Xyhu‚bM dSfoVh ds lkFk fudyh
jgrh gSA DySfodYl isDVksjy xÆMy ls gVdj d‚yj gfì;ksa
(collar bones) dk fuekZ.k djrh gSaA
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fp= Ø- 2-22% Fowl : Furcula

fp= Ø- 2-23% Pectoral Girdle of Rabbit-Left Hally

2-3-6 d'ks#dh ds fofHkUu oxks± esa isfYod xÆMy
(Pelvic Girdle in Different Classes of Vertebrate)

1- bykLeksczSadkÃ ;k d‚f.MªfDFkht (Elasmobranchi or Chondrichthyes)&
eNfy;ksa tSls& Ld‚fyvksM‚u (scoliodon) esa isfYod xÆMy 'kjhj ds oSa.Vªy
ry ij Dyks,dk ds lkeus vuqçLFk :i ls fLFkr gksrh gSA çR;sd isfYod
xÆMy ,d piVh NM+ ds leku dkÆVyst dh cuh gksrh gS ftls bf'pvksI;wfcd
ckj (ischiopubic bar) dgrs gSaA blds çR;sd fljs ij ,d NksVk bfy;d
çoèkZ (iliac process) tks ,flVkcqyj QSls (acetabular facet) ds Åij mHkjk
jgrk gS] ik;k tkrk gSA ,flVkcqyj QSls ls isfYod i[kus ds csly dkÆVyst
lfUèk djrs gSaA xÆMy ds çR;sd fljs ij uoZ ds fudyus ds fy, ,d fNæ gksrk
gSA
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fp= Ø- 2-24% Scoliodon- Pelvic Girdle and Pelvic Fin Skeleton ckj
(Ischiopubic Bar) dgrs gSaA

2- VsVªkiksMk (Tetrapoda)& isDVksjy xÆMy dh rjg VsVªkiksM~l esa
isfYod xÆMy lqfodflr ik;h tkrh gS rFkk bldh ewy jpuk lHkh VsVªkiksM~l
tUrqvksa esa leku gksrh gSA iSDVksjy xÆMy dh rjg lHkh VsVªkiksM~l esa isfYod
xÆMy Hkh nks vèkZ&Hkkxksa ls feydj cuh gksrh gS rFkk i'piknksa (hind limbs) ds
dadky dks lkèkrh gSA ;gk¡ Hkh çR;sd vèkZ&Hkkx dks bUuksfeusV (innominate)
dgrs gSaA bldk çR;sd vèkZ&Hkkx bfy;e (ilium)] bf'p;e (ischium) rFkk
I;wfcl (pubis) vfLFk;ksa ls feydj cuk gksrk gSA dqN tUrqvksa dh isfYod
xÆMy esa çh&I;wfcl (pre-pubis) rFkk gkbiks&bf'p;e (hypo-ischium)
vfLFk;k¡ Hkh ik;h tkrh gSaA blesa dksÃ Hkh MeZy vfLFk ugÈ ik;h tkrhA bfy;e]
bf'p;e rFkk I;wfcl ds lfUèk LFky ij ,flVkcqye xqgk (acetabulum cavity)
ik;h tkrh gSA VsVªkiksMk ds fofHkUu oxks± esa tUrqvksa ds pyu ds LoHkko ds
vuqlkj isfYod xÆMy esa vusd :ikUrj.k ik;s tkrs gSa] tks fuEufyf[kr gSa&

(i) ,sfEQfc;k (Amphibia)& nqe foghu ,sfEQfc;k( tSls& eas<d dh
isfYod xÆMy ‘V’ ds vkdkj dh gksrh gS] D;ksafd blds nksuksa vèkZ&Hkkxksa
dh rhuksa vfLFk;k¡ & bfy;e] bf'p;e rFkk I;wfcl vkil esa iw.kZr%
tqM+dj ,d IysVuqek jpuk cukrh gSaA nksuksa vèkZ&Hkkxksa dh vkxs dh
Hkqtk,¡ bfy;e vfLFk ls cuh gksrh gSaA
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fp= Ø- 2-25% Pelvic Girdle of Frog (Lateral View)

bfy;e dh bl çR;sd Hkqtk ds M‚lZy Hkkx ij isf'k;ksa ds tqM+us ds
fy, ,d cM+k bfy;d ØSLV gksrk gSA xÆMy dh IysV ds nksuksa
vksj ,flVkcqye xqgk gksrh gS tks bfy;e] bf'p;e rFkk I;wfcl gfì;ksa
ls feydj cuh gksrh gSA blesa I;wfcl gìh dh jpuk dSYlhQkbM
dkÆVyst ls gksrh gSA esa<d ds dwndj pyus rFkk fiNyh Vk¡xksa ds lgkjs
rsth ls rSjus ds dkj.k bldh isfYod xÆMy vR;Ur etcwr gksrh gSA
blfy, bldh isfYod xÆMy esa ;g :ikUrj.k gqvk gSA

(ii) jsfIVfy;k (Reptilia)& bu tUrqvksa( tSls& oSjsul (Varanus) esa
isfYod xÆMy dk çR;sd vèkZ Hkkx VªkbjsfM,sV (triradiate) vk—fr dk
gksrk gS tks bfy;e] bf'p;e rFkk I;wfcl gfì;ksa ls feydj cuk gksrk
gSA bfy;e ihNs dh vksj fLFkr gksrh gSaA bldh ckgjh lrg ij ,d
NksVk çh,sflVkcqyj çoèkZ (preacetabular process) ik;k tkrk gSA
I;wfcl ,d yEch] piVh rFkk oØkdkj gìh gS tks viuh nwljh vksj dh
I;wfcl ls feydj I;wfcd flEQkbfll (pubic symphysis) cukrh gSA
bl flEQkbfll ds lkeus nksuksa I;wfcl ds vXkz fljksa ds eè; ,d
NksVk ,fiI;wfcl dkÆVyst fLFkr gksrk gSA blds i'p Hkkx ij ,d
v.Mkdkj v‚CVîwjsVj QksjkeSu (obturator foramen) ik;k tkrk gS
ftlls v‚CVîwjsVj uoZ xqtjrh gSA bl QksjkeSu ds Åij ckgj dh
vksj ,d çh&I;wfcd çoèk± fLFkr gksrk gSA bf'p;e NksVh] piVh rFkk dqN
oØkdkj vfLFk gksrh gS tks viuh vksj dh nwljh bf'p;e ls feydj
bf'p;kfVd flEQkbfll (ischiatic symphysis) cukrh gS ftlds vxz
Hkkx ij dSYlhQkbM~ dkÆVyst ls cuh ,d gkbiksbf'p;e (hypoischium)
iêh ik;h tkrh gSA nksuksa vksj dh bf'p;e rFkk I;wfcl ds eè; ,d cM+k
bf'p;ks&I;wfcd QsuSLVªk (ischio-pubic fenestra) ik;k tkrk gS tks ,d
dkÆVysftul fyxkes.V ds }kjk nks Hkkxksa esa foHkkftr jgrk
gSA ,flVkcqye xqgk bfy;e] bf'p;e rFkk I;wfcl rhuksa vfLFk;ksa ls
feydj cuh gksrh gSA
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fp= Ø- 2-26% Varanus and Pelvic Girdle: (A) Complete Girdle
in Ventral View

fp= Ø- 2-27% Left Half Girdle in Ventral View

(iii) ,oht (Aves)& if{k;ksa ¼tSls& fowl = Qkmy½ dh isfYod xÆMy Hkh nks
leku vèkZ&Hkkxks± dh cuh gksrh gS rFkk çR;sd vèkZ&Hkkx bfy;e]
bf'p;e rFkk I;wfcl vfLFk;ksa ls feydj cuk gksrk gSA budh isfYod
xÆMy esa fuEufyf[kr fo'ks"krk,¡ ik;h tkrh gSa tks buds mì;u
vuqdwyu (flight adaptations) ls lEcfUèkr gksrh gSa&

(a) if{k;ksa esa isfYod xÆMy ds nksuksa vèkZ&Hkkx feM&oS.Vªy ry
ij ,d&nwljs ls dkQh nwjh rd fLFkr gksrs gSa rFkk blesa oS.Vªy
flEQkbfll dk iw.kZ vHkko gksrk gSA

(b) xÆMy ds nksuksa vèkZ&Hkkx flulSØe ls blds nksuksa vksj ǹ<+rk ls
tqM+s jgrs gSaA

(c) ,flVkcqye iw.kZ :i ls vfLFke; ugÈ gksrh rFkk vkèkkj ij dqN
eSEczsul gksrh gSA bfy;e iryh] QSyh gqÃ rFkk ySeSyj (lamellar)
vk—fr dh gksrh gS rFkk çh,flVkcqyj ,oa iksLV,flVkcqyj Hkkxksa esa
foHkkftr jgrh gSA bldk Hkhrjh fdukjk flulSØe ds lkFk
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tqM+dj vkUrfjd vaxksa dh j{kk djrk gS rFkk bldh lrg ij
viuh vksj dh fdMuh (kidney) dks LFkku nsus ds fy, nks xgjh
d‚udsfoVht (concavities) gksrh gSaA bf'p;e Hkh ,d pkSM+h
ySeSyj vfLFk ds :i esa gksrh gS tks iksLV,flcqyj bfy;e ls tqM+h
jgrh gSA ,flVkcqyj xqgk ds vkxs ;g bfy;e ls bfy;ks&
bf'p;kfVd (ilio-ischiatic) QksjkeSu ls vyx jgrh gSA
I;wfcl ,d yEch iêh ds leku gksrh gS tks baf'p;e dh ckgjh
lrg ds lkFk ihNs dh vksj fLFkr jgrh gSA ,flVkcqye ds vkxs
I;wfcl ls çhI;wfcd çoèkZ fudyk jgrk gSA ,flVkcqye bfy;e]
bf'p;e rFkk I;wfcd ds }kjk cuh gksrh gSA

(iv) eSesfy;k (Mammalia)& Lrfu;ksa ¼tSls& [kjxks'k½ esa isfYod xÆMy
i'piknksa ds eè; oÆVczy d‚ye ij ihNs dh vksj fLFkr jgrs gSaA ;g
‘W’ ds vkdkj dh gksrh gSA xÆMy dk çR;sd vèkZ&Hkkx bfy;e] bf'p;e]
I;wfcl rFkk d‚Vhy‚bM vfLFk;ksa ls feydj cuk gksrk gSA bfy;e isfYod
xÆMy dh lcls cM+h gìh gksrh gSA çR;sd vksj dh bfy;k dh Hkhrjh lrg
ij Qkbczks&dkÆVyst+ dh xfí;ksa }kjk flulSØe ds çFke lSØy oÆVczk ds
VªkUlolZ izo/kZ tqMdj lSØks&bfy;d lfUèk cukrs gSaA I;wfcl çR;sd vèkkZa'k
ds oS.Vªy ry rFkk Hkhrj dh vkSj fLFkr gksrh gSA nksuksa vèkkZ'kksa dh I;wfcl
gfì;k¡ feM&oS.Vªy js[kk ij vkil esa I;wfcd&flEQkbfll (pubic-
symphysis) ds }kjk tqM+h jgrh gSaA bf'p;e rFkk I;wfcl ds eè; esa ,d
pkSM+k [kkyh LFkku gksrk gS] ftls vkWCV~;wjsVj QksjkeSu ;k
bf'p;ks&I;wfcd QksjkeSu dgrs gSaA Lrfu;ksa dh isfYod xfMZy eas
dkWVhykWbM ,d NksVh gM~Mh gksrh gS tks ,flVkcqye rFkk I;wfcl ds e/;
fLFkr gksrh gSA Lrfu;ksa esa ,flVkcqye bfy;e] bf'p;e rFkk dkWVhykWbM~
ls feydj cuh gksrh gSA

Lkkj.kh Ø- 2-3% d’ks#dh ds fofHkUu oxksZa es isDVksjy
xfMZy dk rqyUkkRed v/;;u

(Comparative Study of Pectoral Girdle in Different
Classes of Vertebrate)

Chara-
cters

Amphibia Reptilia Aves Mammalia

Frog
(Rana)

Lizard
(Varanus/

Uromastix)

Pigeon/Fowl
(Columba)

Rabbit
(Oryctolagus)

1- fLFkfr FkksjSfld
nsg&fHkfÙk esa
/kalh ,oa ân; dks
pkjksa vksj ls ?ksjs
jgrh gSA
vxziknksa dks
voyfEcr djrh
gSA

oS.Vªks&ysVjy
FkksjSfld
nsg&fHkfÙk esa /kalh
gksrh gSA vxziknksa
dks voyfEcr
djrh gSA

èkM+ ds ,s.Vhjks &
M‚lZy ry ij fLFkr
gksrh gS rFkk ia[kksa
(wings) dks
voyfEcr djrh gSA

èkM+ dh ,s.Vhjks&
ysVjy lrg ij
fLFkr rFkk vXkz
iknksa dks voyfEcr
djrh gSA
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2-
lEcUèk ;k
vVSpeS.V

buesa xÆMy ds
nksuksa vèkZ&Hkkx
feM & oS.Vªy
ry ij LVuZe ls
tqM+s jgrs gSa]
fdUrq oVÊczy
d‚ye ls dksÃ
lEcUèk ugÈ gksrkA

xÆMy ds nksuksa
vèkZ&Hkkx oS.Vªy
ry ij T&ds
vkdkj dh
b.VjDySfody
rFkk pkSdksj
LVuZy IysV ls
tqM+s jgrs gSaA

nksuksa vèkZ&Hkkx ,d
V&ds vkdkj dh
Qjdqyk dh
lgk;rk ls LVuZy
ls –<+rk ls tqM+s
jgrs gSaA

nksuksa vèkZ&Hkkxksa dk
oVÊczy d‚ye
rFkk LVuZy esa dksÃ
lEcUèk ugÈ gksrkA

3- n'kk dkÆVysftul
,oa vfLFke; rFkk
lqfodflrA

dkÆVysftul ,oa
vfLFke; rFkk
lqfodflrA

gfì;ksa ls cuh rFkk
mM+ku ds fy,
lqfodflrA

gfì;ksa ls cuhA
nkSM+us rFkk [kksnus
ds vuqdwyA

4- vkdkj mYVs vkpZ ds
vkdkj dhA nks
leku vèkZ&Hkkxksa
esa foHkkftr tks
feMoS.Vªy ry ij
LVuZe ls tqM+s
jgrs gSaA

mYVs vkpZ ds
vkdkj dhA nks
leku vèkZ&Hkkxksa
esa foHkkftr tks
feMoS.Vªy ry
ij vkil esa tqM+s
gksrs gSaA

çR;sd vèkZ&Hkkx
yxHkx V&ds vkdkj
dk gksrk gS rFkk
,d&nwljs ls dkQh
nwj fLFkr gksrs gSaA

çR;sd vèkZ&Hkkx
frdksus vkdkj
dk gksrk gS
rFkk ,d&nwljs ls
iw.kZr;k% vyx gksrs
gSaA

5-
isDVksjy
xÆMy dh
gfì;k¡

çR;sd vèkZ&Hkkx
LdSiqyk rFkk
dksjkd‚bM ls
feydj curk
gSA

çR;sd vèkZ&Hkkx
LdSiqyk rFkk
dksjkd‚bM ls
cuk gksrk gSA

buesa Hkh çR;sd
vèkZ&Hkkx LdSiqyk
rFkk dksjkd‚bM ls
cuk gksrk gSA

xÆMy dk çR;sd
vèkZ&Hkkx ,d cM+h
LdSiqyksdksjkd‚bM
dk cuk gksrk
gSA

6-
LdSiqyk

esa<d esa LdSiqyk
çR;sd vèkZ&Hkkx
dh ysVjy lrg
ij fLFkr gksrh
gSA ;g –<+] piVh
rFkk nksuksa fljksa
ij pkSM+h gksrh gSaA

buesa LdSiqyk
çR;sd vèkZ&Hkkx
dh ysVjy lrg
ij fLFkr gksrh
gSA ;g –<+]
vk;rkdkj] pkSM+h
rFkk oS.Vªyh
l¡djh gksrh gSA

if{k;ksa esa LdSiqyk
yEch rFkk ryokj
dh vk—fr dh gksrh
gSA ;g isf'k;ksa }kjk
ilfy;ksa ls rFkk
dksjkd‚bM ls
fyxkes.V }kjk tqM+h
jgrh gSaA

Lrfu;ksa esa
LdSiqyk ;k
LdSiqyksdksjkd‚bM
çR;sd vèkZ&Hkkx
dh ysVjy lrg
ij fLFkr jgrh
gSA ;g cM+h]
frdksuh rFkk
piVh gksrh gSA
bldk & M‚lZy
vkèkkjh; Hkkx
pkSM+k rFkk oS.Vªy
fljk l¡djk gksrk
gSA

7-
LdSiqyj
çoèkZ

vuqifLFkrA LdSiqyk ds vxz
Hkkx ij ,d
vkSflQkbM ehlks
& LdSiqyj çoèkZ
ik;k tkrk gSA

budh xÆMy dh
LdSiqyk ds vxz fljs
ij ,d LdSiqyj
Vîwcjfdy
rFkk ,Øksfe;u çoèkZ
ik;s tkrs gSA

budh LdSiqyk ;k
LdSiqyksdksjkd‚bM
dh ckgjh lrg
ij ,d oÆVdy
Likbu ik;k tkrk
gS tks uhps dh
vksj ,Øksfe;u
rFkk ihNs dh
vksj ,d
esVkØksfe;u
çoèkZ esa lekIr
gksrk gSA

8-
lqçkLdS&
iqyk

lqfodflrA buesa
lqçkLdSiqyk pkSM+h]
piVh rFkk
dSYlhQkbM
dkÆVyst ds :i
esa gksrh gS tks
LdSiqyk dh

buesa ;g LdSiqyk
ds M‚lZy
fdukjs ij ,d
iryh] piVh
dSYlh QkbM IysV
ds :i esa tqM+h
jgrh gSA ;g

if{k;ksa dh xÆMy esa
lqçkLdSiqyk
vuqifLFkr gksrh gSA

buesa ;g LdSiqyk
ds M‚lZy fdukjs
ij vR;Ur gh
vfodflr
dSYlhQkbM
dkÆVyst dh iêh
ds :i esa gksrh gSA
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M‚lZy & ry ls
tqM+h jgrh gS rFkk
çFke pkj oVhZczh
dks <ds jgrh gSA

oVÊczy d‚ye
ds fdlh Hkkx
dks ugÈ <drhA

9-
dksjkd‚bM

budh xÆMy esa
pkSM+h ,oa MEcy
(dumb-bell) dh
vk—fr dh gksrh
gS blds Hkkx
ij ,d
izhdksjkd‚bM
dkÆVyst fLFkr
gksrk gS tks
blls ,d pkSM+s
dksjkd‚bM
QksjkeSu ds }kjk
vyx jgrk gSA
nksuksa vksj dh
dksjkd‚bM
vfLFk;ksa ,d&
nwljs ls ,d
X&ds vkdkj dh
,fidksjkd‚M
dkÆVyst ds }kjk
tqM+h jgrh gSA

buesa dksjkd‚bM
cM+h] piVh rFkk
fNfær gksrh
gSA ;g nks cM+s
fNæksa }kjk
çhdksjkd‚bM]
ehlksdksjkd‚bM
rFkk dksjkd‚bM
çksij esa cWVh
jgrh gSA blds
fNæksa ds vxz Hkkx
dks ,d
dkÆVysftul
,fidksjkd‚bM
iw.kZ djrk gSA

if{k;ksa dh xÆMy esa
dksjkd‚bM –<+] lhèkh
NM+ ds vkdkj dh
gksrh gSA bldk
fupyk fljk LVuZe
ds dksjkd‚bM xzwo ls
tqM+rk gS] tcfd
Åijh fljk gqd dh
vk—fr dk
,Øksdksjkd‚bM çoèkZ
cukrk
gSA ,fidksjkd‚bM
vuqifLFkr gksrk gSA

Lrfu;ksa dh xÉMy
esa dksjkd‚bM
vo'ks"k ds :i esa
ik;h tkrh gSA ;g
Xyhu‚bM xqgk ds
Åij LdSiqyk ls
fudyh gqÃ
dksjkd‚bM çoèkZ
ds :i esa ik;h
tkrh gSA buesa
,fidksjkd‚bM
vuqifLFkr gksrk gSA

10-
DySfodYl

budh xÆMy eSa ;s
yEch NM+ ds
vkdkj dh
VªkUlolZ gfì;k¡
gksrh gSa tks
çhdksjkd‚bM
dkÆVyst ds vkxs
nksuksa vksj fLFkr
gksrh gSaA

budh xÆMy
esa ;s NksVh] yEch
rFkk oØkdkj
gfì;k¡ gksrh gSa
tks eè; esa
,d&nwljs ls
b.Vj DySfodYl
ds }kjk vyx
jgrh gSaA

buesa ;s yEch rFkk
NM+ ds vkdkj dh
gfì;k¡ gksrh gS tks
LdSiqyk rFkk
dksjkd‚bM ls muds
M‚lZy ry ls tqM+h
jgrh gSa rFkk oS.Vªy
ry ij
b.VjDySfody ls
¶;wTM jgrh gSaA

Lrfu;ksa esa Hkh ;s
yEch] dqN oØkdkj
NM+ ds vkdkj dh
gksrh gSaA budk
Hkhrjh fljk LVuZe
ds eSuqfcz;e ls rFkk
ckgjh fljk
LdSiqyk
ds ,Øksfe;u
çOkèkZ ls tqM+k jgrk
gSA

11-
b.Vj&
DySfody

budh xÆMy esa
Hkh ;s vuqifLFkr
gksrh gSaA

budh xÆMy esa
b.VjDySfody
ik;h tkrh gS tks
T&ds vkdkj dh
gksrh gS rFkk nksuksa
DySfodYl ,oa
xÆMy ds nksuksa
vèkZ&Hkkxksa ds eè;
fLFkr gksrh gSA

buesa nksuksa
DySfodYl ,d ik'oZ
ryksa ls piVh
gkbiksDyhfM;e IysV
ls ¶;wTM gksdj ,d
V&ds vkdkj dh
la;qDr gìh Qjdqyk
cukrh gSa tks ¶;wTM
DySfodYl rFkk
b.VjDySfody dks
n'kkZrh gSA

izksVksFkhfj;Ul dks
NksM+dj] lHkh
Lrfu;ksa esa
b.VjDySfodYl dk
iw.kZ vHkko gksrk gSA

12-
Xyhu‚bM
xqgk

budh xÆMy esa
Xyhu‚bM xqgk
ihNs dh vkSj
fLFkr gksrh gS
rFkk LdSiqyk vkSj
dksjkd‚bM
ds }kjk fuÆer
gksrh gSA

budh xÆMy esa
Hkh ;g
iksLVhjksysVjyh
fLFkr gksrh gS
rFkk LdSiqyk vkSj
dksjkd‚bM
ds }kjk cuh gksrh
gSA

budh xÆMy esa
Hkh ;g iksLVhjks
ysVjyh LdSiqyk rFkk
dksjkd‚bM vfLFk;ksa
ds }kjk cuh gksrh gSA

budh xÆMy esa
Xyhu‚bM xqgk
iksLVhjksoS.Vªyh
fLFkr gksrh gS rFkk
LdSiqyk & ,oa
dksjkd‚bM ds }kjk
fuÆer gksrh gaSA



147

v/;koj.k dk
rqyukRed fooj.k

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

13-
QksjkeSu

Vªk;ksfl;e

budh xÆMy esa
Hkh ;g vuqifLFkr
gksrk gSA

vuqifLFkrA budh isDVksjy
xÆMy esa QksjkeSu
Vªk;ksfl;e ik;k
tkrk gSA budh
xÆMy esa ;g
DySfody ds M‚lZy
fljs] LdSiqyk
ds ,Øksfe;u çoèkZ
rFkk dksjkd‚bM
ds ,Øksdksjkd‚bM
çoèk± ls feydj cuk
gksrk gSA bl QksjkeSu
ls isDVksjsfyl
ekbuj is'kh ds
Vs.Mu ls
xqtjrs gSaA

Lrfu;ksa dh
isDVksjy xfMy
esa ;g QksjkeSu
vuqifLFkr gksrk gSA

Lkkj.kh Ø- 2-4% d’ks#dh ds fofHkUu oxksZa es isYOkhd xfMZy
dk rqyUkkRed v/;;u

(Comparative Study of Pelvic Girdle in Different
Classes of Vertebrate)

Characters Amphibia Reptilia Aves Mammalia

Frog
(Rana)

Lizard
(Varanus/

Uromastix)

Pigeon/ Fowl
(Columba)

Rabbit
(Oryctolagus)

1- fLFkfr èkM+ ds fiNys
Hkkx esa fLFkr
gksrh gSA isfYod
Hkkx rFkk
i'piknksa dks
voyfEcr djrh
gSA

èkM+ ds isfYod Hkkx
esa fLFkr gksrh gS
rFkk i'piknksa dks
voyfEcr djrh
gSA

isfYod Hkkx esa
fLFkr gksrh gS
rFkk fiNyh
Vk¡xksa dks
voyfEcr djrh
gSA

Lrfu;ksa esa Hkh
isfYod xÆMy
isfYod Hkkx esa
fLFkr gksrh gS
rFkk i'piknksa
dks voyfEcr
djrh gSA

2- lEcUèk ;k

vVSpeS.V

isfYod xÆMy
dh nksuksa Hkqtk,¡
oÆVczy d‚ye
ds lekukUrj
fLFkr gksrh gSa]
tcfd xÆMy
dh ehfM;u
fMLd vfUre
oÆVczk ;k
;wjksLVkby dks
voyafcr djrh
gSA

buesa xÆMy dks
dsoy bfy;e gìh
gh çFke lSØy
oÆVczk ls tqM+rh
gSA

if{k;ksa esa isfYod
xÆMy flulSØEk
ls –<+rk ls
¶;wTM jgrh gS]
tks f}iknh;
çpyu ds
fy, ,d
vuqdwyu gSA

Lrfu;ksa dh
isfYod xÆMy dh
bfy;e gfì;k¡ gh
flulSØe ls
–<+rk ls tqM+h
jgrh gSaA

3- n'kk lqfodflr rFkk
vfLFke; ,oa
dkÆVysftul
nksuksa gh çdkj
dh gksrh gSA

vfLFke;]
Bksl ,oa –<+ gksrh
gSA VsVªkiksM çpyu
ds fy, iw.kZ
vuqdwfyr gksrh gSA

vfLFke; cM+h]
gYdh rFkk
[kks[kyh gksrh gSA
mì;u ,oa
f}iknh;
çpyu ds
vuqdwfyr gksrh
gSA

vfLFke;] cM+h
rFkk –<+ gksrh gSaA
rst nkSM+us ds fy,
vuqdwfyr gksrh
gSaA
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4- vkdkj V&ds vkdkj dh
gksrh gS tks nks
leku vèkZ&Hkkxksa
ls feydj curh
gSA çR;sd
vèkZ&Hkkx
bUuksfeusV
dgykrk gS tks
ihNs dh
vksj ,d
ehfM;u fMLd
ds :i esa tqM+s
gksrsA

nks leku
VªkbjsfM,V
vèkZ&Hkkxksa ;k
bUuksfeusV ls
feydj cuh gksrh
gS] tks feM oS.Vªy
ry ij ,d&nwljs
ls feys jgrs gSa]
fdUrq ;s vkil esa
tqM+s ugÈ gksrsA

buesa Hkh ;g
xÆMy nks leku
vèkZHkkxksa ;k
bUuksfeusV ls
feydj cuh
gksrh gS] fdUrq
if{k;ksa esa ;s
nksuksa vèkZ
Hkkx ,d nwljs
ls dkQh nwjh
ij fLFkr gksrs
gSaA ;g fLFkfr
bu tUrqvksa ds
cM+s vkdkj ds
v.Ms nsus esa
vuqdwfyr gksrh
gSA

Lrfu;ksa esa ;g
xÆMy nks leku
VªkbjsfM,V
vèkZ&Hkkxksa ls
feydj cuh gksrh
gS tks –<+rk ls
feMoS.Vªy
ryij ,d&nwljs
ls I;wfcd
flEQkbfll
ds }kjk tqMs jgrs
gSaA

5- isfYod
xfMZy dh
gfì;k¡

buesa xÆMy dk
çR;sd vèkZ&
Hkkx rhu
vfLFk;ksa bfy;e]
bf'p;e rFkk
I;wfcl ls fey
dj cuk gksrkA

buesa Hkh çR;sd vèkZ
Hkkx rhu vfLFk;ksa
& bfy;e]
bf'p;e rFkk
I;wfcl ls feydj
cuk gksrk gSA

çR;sd vèkZ&
Hkkx esa rhu
vfLFk;k¡ bfy;e]
bf'p;e rFkk
I;wfcl ik;h
tkrh gSaA

Lrfu;ksa ds çR;sd
vèkZ&Hkkx esa
bfy;e] bf'p;e
rFkk I;wfcl ds
vfrfjDr
d‚VhyksbM vfLFk
Hkh ik;h tkrh
gSA

6- bfy;e budh xÆMy
esa ;g lqfodflr
gksrh gS tks vkxs
dh vksj yEch
Hkqtkvksa ds :i
esa fudyh gksrh
gSA ;s Hkqtk,¡ 9
Okha oÆVczk ds
VªkUlolZ çoèkZ
ij fVdh gksrh
gSaA M‚lZy ry
ij ;s bfy;d
ØSLV cukrh gSaA
ihNs dh vksj
nksuksa bfy;e
ehfM;e fMLd
ls feyh jgrh gSa
rFkk bfy;d
flEQkbfll dk
fuekZ.k djrh
gSaA

budh xÆMy esa
bfy;e NM+uqek
rFkk etcwr vfLFk
gksrh gSA bldk
fljk çFke lSØy
oÆVczk ds VªkUlolZ
çoèkZ dks [kk¡p ls
lfUèk djrk gSA
nksuksa vksj dh
bfy;e ,d&nwljs
ls vyx jgrh gSA
vr% bfy;d
flEQkbfll ugÈ
ik;k tkrk gSA
blesa ,d NksVk
çh,flVkcqyj çoèkZ
ik;k tkrk gSA

budh xÆMy esa
bfy;e cM+h ,oa
IysV ds vkdkj
dh gksrh gS tks
iw.kZr;k
flulSØe ls
tqM+h jgrh
gSA ;g çh rFkk
iksLV &
,flVkcqyj
Hkkxksa esa foHkkftr
jgrh gSA
bfy;d &
flEQkbfll dk
vHkko gksrk gSA

Lrfu;ksa dh xÆMy
esa bfy;e cM+h
rFkk
M‚lksZ,s.Vhfj;j
bfy;d ØSLV esa
mBh jgrh gSaA
bldk nwjLFk fljk
piVk gksrk gS tks
çFke lSØy oÆVczk
ls lfUèk djrk gSA
bfy;d
flEQkbfll dk
vHkko gksrk gSA

7-
,s.VhVªksdS.Vj
çoèkZ

vuqifLFkrA vuqifLFkrA budh isfYod
xÆMy esa bfy;e
vfLFk
,flVkcqye ds
i'p fljs
ij ,d NksVk
,s.VhVªksdS.Vj
çoèkZ dk fuekZ.k
djrh gSA

budh isfYod
xÆMy esa ;g çoèkZ
vuqifLFkr gksrk
gSA
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8- bf'p;e budh xÆMy
esa ;g NksVh
gksrh gSA nksuksa
vksj dh bf'p;e
vkil esa feydj
fMLd ds
iksLVhjksM‚lZy
Hkkx ds
bf'p;kfVd
flEQkbfll
cukrh gSaA

budh xÆMy esa
bf'p;e piVh
rFkk yxHkx
vk;rkdkj gksrh gS
tks viuh vksj dh
bf'p;e ls
feMoS.Vªy ry ij
feydj
bf'p;kfVd
flEQkbfll cukrh
gSA bl LFkku ls
vkxs dh vksj ,d
dkÆVysftul
çh&bf'p;e rFkk
ikSNs dh vksj
gkbiksbf'p;e çoèkZ
fudyrs gSaA

if{k;ksa dh xÆMy
esa Hkh bf'p;e
pkSM+h ,oa
IysVuqek gksrh gS
tks ,flVkcqyEk
ds ihNs fLFkr
gksrh gSA blesa
bf'p;kfVd
flEQkbfll
rFkk
gkbiksbf'p;e
vkfn jpukvksa
dk vHkko gksrk
gSA

Lrfu;ksa esa
bf'p;e NksVh]
piVh rFkk xÆMy
ds çR;sd
vèkZ&Hkkx ds
iksLVhjks & M‚lZy
ry ij fLFkr
gksrh gSA
bldk lcls eksVk
fiNyk fljk
bf'p;y
VîwcjksflVh
dgykrk gSA
bf'p;y
flEQkbfll dk
vHkko gksrk gSA

9- bfy;ks
bf”p;kfVd
QksjkeSu

budh xfMZy esa
Hkh vuqifLFkr
gksrk gSaA

vuqifLFkr gksrk gSA if{k;ksa dh
isfYod xfMZy
esa ,d cMk]
v.Mkdkj bfy;ks
& bf”p;kfVd
QksjkeSu ik;k
tkrk gS tks vxz
fljs ij bf”p;e
dks iksLV
,flVkcqyj
bfy;e ls
IkF̀kd~ djrk
gSA

Lrfu;ksa dh
isfYod xfMZy
esa ;g QksjkeSu
vuqifLFkr gksrk
gSA

10- I;wfcl budh isfYod
xfMZy esa nksuksa
I;wfcl vfLFk;k¡
NksVh] frdksuh
rFkk dSYlhQkbM
dkfVZyst dh
cuh gksrh gSaA
feM&oS.Vªy ry
ij fMLd ls
feydj ;s
I;wfcd
flEQkbfll
cukrh gaSA
blesa ,fiI;wfcu
dk vHkko gksrk
gSA

budh isfYod
xfMZy esa vfLFk;k¡
yEch] csyukdkj
rFkk xfMZy
esa ,s.Vhjks & oS.Vªy
ry dh vksj bafxr
jgrh gSA nksuksa vksj
dh vfLFk;k¡ I;wfcd
flEQkbfll ij
feyh jgrh gSA
blds vxz fljs
ij ,d
dkfVZysftul
,fiI;wfcl izo/kZ
ik;k tkrk gSA
,flVkcqye ds ikl
blesa ,d NksVk
vkWCV~;wjsVj
QksjkeSu ik;k
tkrk gSA

if{k;ksa dh
isfYod xfMZy esa
I;wfcl yEch]
iryh] csyukdkj
vfLFk gksrh gS
tks bf”p;e ds
oS.Vªy fdukjs ds
lkFk lekukUrj
mldh iwjh
yEckbZ ls fLFkr
gksrh gSA blesa
I;wfcd
flEQkbfll dk
vHkko gksrk gSA

Lrfu;ksa dh
issfYod xfMZy esa
I;wfcl NksVh ,oa
csyukdkj vfLFk
gksrh gS tks izR;sd
v/kZ&Hkkx ds
oS.Vªks&ehfM;u ry
ij fLFkr gksrh gSA
nksuksa vksj dh
I;wfcl vkil esa
feydj I;wfcd
fLkEQkbfll dk
fuekZ.k djrh gSaA
blesa ,fiI;wfcl
izo/kZ vuqifLFkr
gksrk gSA

11-

izhI;wfcl

vuqifLFkr buesa I;wfcl ds
e/; esa ,d NksVh
NM+uqek izhI;wfcl
ik;h tkrh gS tks
ckgj dh vksj eqM+h
jgrh gSA

dcwrj esa
izhI;wfcl dk
vHkko gksrk gS]
fdUrq Qkmy
(fowl) dh
isfYod xfMZy
esa ,flVkcqye ds

Lrfu;ksa dh
isfYod xfMZy esa
izhI;wfcl dk vHkko
gksrk gSA
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vkxs I;wfcl
ls ,d izhI;wfcd
izo/kZ fudyk
jgrk gSA

12- vkWCV~;wjsVj
QksjkeSu

budh isfYod
xfMZy esa Hkh ;g
vuqifLFkr gksrk
gSA

,flVkcqye ds ikl
I;wfcl esa ,d NksVk
vkWCV~;wjsVj QksjkeSu
ik;k tkrk gSA

9- dcwrj essa
bf'p;e rFkk
I;wfcl ,d
[kk¡p }kjk rFkk
Qkmy (fowl)
esa ;s nksuksa
vfLFk;k¡ ,d
v.Mkdkj
vkWCV~;wjsVj
QksjkeSu }kjk
vyx jgrh gSA

Lrfu;ksa esa I;wfcl
rFkk bf”p;e ,d
cMs vkWCV~;wjsVj
QksjkeSu }kjk
,d&nwljs ls
vyx jgrh gaSA

13-
,flVkCkqye

isfYod xfMZy
dh fMLd ds
nksuksa ysVjy
ryksa ij ik;h
tkrh gSa rFkk
rhuksa vfLFk;k¡ &
bfy;e] bf”p;e
rFkk I;wfcl ls
feydj cuh
gksrh gS ftlesa
Qhej dk gSM
fQV gksrk gSA

izR;sd xfMZy ds
v/kZ&Hkkx esa
bfy;e] bf'p;e
rFkk I;wfcl ds
lfU/k LFky ij
dkWudso xqgk
ds :i esa ik;h
tkrh gS ftlesa
Qhej dk gSM fQV
gksrk gSA

xfMZy ds izR;sd
v/kZ&Hkkx esa
rhuksa vfLFk;k¡
ysVjy ry ij
feydj ,d
,flVkcqyj xqgk
dk fuekZ.k djrh
gSa tks ry
ij ,d
fNnz }kjk fNfnzr
jgrh gSA ;g
fNnz ,d eSEczsu
ds }kjk <dk
jgrk gSA

Lrfu;ksa dh
isfYod xfMZy
esa ,flVkcqye
bfy;e] bf”p;e
rFkk dkWVhykWbM
ds }kjk cuh gksrh
gSA blesa I;wfcl
Hkkx ugha ysrh gS
rFkk u blesa dksbZ
fNnz ik;k tkrk
gSA

14- dkWVhykWbM
vfLFk

vuqifLFkrA vuqifLFkrA vuqifLFkrA Lrfu;ksa dh
isfYod xfMZy
esa ;g vfLFk ik;h
tkrh gSA

2-3-7 d’ks#d ds ikn] es[kyk,¡ dk rqyukRed v/;;u
(Comparative Account of Limb, Bones and Girdles
of Vertebrates)

d”ks#d izkf.k;ksa esa dadky dk vf/kdka”k Hkkx “kjhj ds vanj ik;k tkrk gS] blh
dkj.k bl izdkj ds dadky dks vUr% dadky (Endoskeleton) dgrs gSA bldk
mn~xe ehtsudkbe (Mesenchyme) dh dksf”kdkvksa ls gqvk gSA loZizFke “kjhj
ds dadky dk vf/kdka”k Hkkx mikfLFk (Cartilage) ds :Ik esa fodflr gksrk gS]
mlds Ik”pkr~ vusd Øfed ifjorZuksa ds }kjk vfLFk dk fodkl gksrk gSA bl
izdkj dh vfLFk;ksa dks mikfLFke; (Cartilaginous) ;k izfrLFkkfir (Replacing)
vfLFk dgrs gSaA nwljs izdkj dh fcuk mikfLFk ds chp esa cus ehtsudkbe
(Mesenchyme) ;k la;ksth Ård (connective tissue) ds izR;{k ;k lh/ks
vfLFkHkou (Ossification) ds }kjk curh gaS] ,slh vfLFk;ksa dks dyke;
(Membranous) ;k pekZfLFk ;k MfeZlh vfLFk (Dermal bone) dgrs gaSA nksukas
izdkj dh vfLFk;ksa dk fuekZ.k leku gksrk gSA Hkzw.kh; fodkl esa vUr%dadky rhu
voLFkkvksa ls xqtjrk gS & ehtsudkbe → mikfLFk → vfLFkA vfLFk ds
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fodkl esa mikfLFk voLFkk dk ik;k tkuk iwoZtksa dh fLFkfr;ksa dk fuekZ.k gSA
d”ks:d izkf.k;ksa eas dadky (Skeleton) fuEufyf[kr izdkj dk ik;k tkrk gS&

1- ckg; dadky@,fiMeZy dadky (Exoskeleton or epidermal
skeleton)& ;g dadky Ropk dh ,fiMfeZl dh dfuZ;y ;k J̀axh; Lrj
ls fufeZr gksrk gSA ;g dadky dBksj gksrk gS vkSj lkekU;r% “kjhj ds
ckgjh Hkkx ij fLFkr gksrk gSA d”ks:d izkf.k;ksa ds fofHkUu leqnk; esa ;g
fHkUu&fHkUu lajpuk ds :Ik esa ik;k tkrk gSA ljhl`Ik izkf.k;ksa esa 'kYd
(Scales) ,oa uk[kwu (Nails), u[kj (Claws), [kqjZ (Hoofs) ,oa cky
ik;s tkrs gSA mHk;pjh izkf.k;ksa eas ckg; dadky vuqifLFkr gksrk gSA

2- pekZfLFk@MfeZlh vfLFk dadky (Dermal bony skeleton)– ;g
dadky Ropk dh MfeZl ls fufeZr gksrk gSA ;g dadky vusd d”ks#d
izkf.k;ksa ds “kjhj ij Ropk esa ik;k tkrk gSA eRL; oxZ ds izkf.k;ksa esa
“kYd (Scales) IysdkW;M (Placoid), xsukW;M (Ganoid), lk;DykW;M
(Cycloid) ,oa fVukW;M (Ctenoid) ,oa ia[k vjsZ (Fin rays), ik;s tkrs
gSA dNqvksa o exjePNksa esa IysV~l] LdwV~l ;k vkWfLV;ksMeZ (Plates,
Scutes or Ostraeoderm), rFkk Lruh izkf.k;ksa esa ,UVylZ (Antlers) ik;s
tkrs gSA dqN MeZy dadky Ropk dh ,fiMfeZl dks Hksndj ckgj vk
tkrs gSa vkSj “kjhj ds mij fLFkr jgrs gSA

3- vUr%dadky (Endoskeleton)– ;g dadky d”ks#d izkf.k;ksa esa
ehtsudkbe (Mesenchyme) ds }kjk fufeZr gksrk gS vkSj “kjhj dks ,d
lqfuf”pr vkdkj iznku djrk gSA d”ks#d izkf.k;ksa esa iw.kZr% ;g mikfLFk
(Cartillage) ;k vfLFk (bony) dk gksrk gSA

dqN d”ks#d izkf.k;ksa esa dqN fo”ks’k izdkj dh vfLFk;k¡ ikbZ tkrh gS tksfd
u rkss pekZfLFk dadky (Dermal bony skeleton), esa vkrh gS vkSj u gh
vUr%dadky (Endoskeleton) esaA bu vfLFk;ksa dks fo"keLFkkuh vfLFk;k¡
(Heterotropic bones) dgrs gaSA

fp= Ø- 2-28% Fowl : Right Half of Pelvic Girdle, Outer View
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fp= Ø- 2-29% Pelvic Girdle of Rabbit

2-3-8 fyEc cksUl (Limb Bones)

oVhczsZV~l ds fyEc ;k ysVjy viS.Mstst (limbs or lateral appendages) fofo/k
çdkj ds gksrs gSaA lkbDyksLVksEl esa ysVjy viS.Mstst dk iw.kZ vHkko gksrk gS
dkfVZysftul( tSls& 'kkdZl~ (sharks) rFkk cksuh eNfy;ksa esa ty esa rSjus ds
fy, ehfM;Uk rFkk ;qfXer fQUl (median and paired fins) ik;s tkrs gSaA
ehfM;u fQu dk vUr%dadky fQu jst (fin rays) dh drkj dk cuk gksrk gS]
ftUgsa Vsjhft;ksQksjlZ ;k jsfM,fy;k (pterygiophores or radialia) dgrs
gSaA ;qfXer fQUl ds vUrxZr isDVksjy rFkk isfYod fQUl vkrs gSaA vf/kdka'k
dkfVZysftul ;k dkWf.MªDFkht (chondrichthyes) eNfy;kas( tSls& 'kkdZ ds
çR;sd isDVksjy fQu ds vUr%dadky esa rhu cslsfy;k (basalia) ik;s tkrs gSa]
ftUgsa Øe'k% çks] ehtks rFkk esVk&Vsjhft;e (pro, meso and meta-
pterygium) dgrs gSaA buds pkjksa vksj O;ofLFkr vusd jsfM,fy;k ;k
lksesfDVfM;k (radialia or somactidia) ik;s tkrs gSaA cksuh ;k vkWLVhDFkht
(bony or osteichthyes) eNfy;ksa ds fQUl esa csflfy;k dk vHkko gksrk gS]
tcfd jsfM,fy;k ;k jsfM,Yl (radials) NksVs&NksVs vkWflfdYl (ossicles) esa
fjM~;wLM (reduced) gksdj nsgfHkfÙk esa /k¡ls jgrs gSaA

2-3-9 VsVªkiksMk (Tetrapoda)

lHkh VsVªkiksM~l (amphibians, reptiles, birds and mammals) tUrqvksa esa
is.VkMsDVkby fyEc ;k ikn (pentadactyle limbs) ik;s tkrs gSa ¼tks eNfy;ksa
ds ;qfXer fQUl ds LFkku ij LFkkfir gksrs gSa½A çR;sd fVfidy is.VkMsDVkby
fyEc esa ik¡p vaaxqfy;k¡ ;k MSDVkby (dactyls or toes) ik;h tkrh gSaA lHkh
VsVªkiksM~l oVhZczsV tUrqvksa dh Hkqtkvksa ,oa Vk¡xksa dks ns[kus ls Kkr gksxk fd buesa
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vR;f/kd fHkUurk gksrh gS] fdUrq buds vUr%dadky dh ewy lajpuk lHkh
VsVªkiksM~l esa ,d leku gksrh gSA dwnuk] vkjksg.k] nkSM+us] rSjus ;k mM+us ds
LoHkko ds vuq:i bu tUrqvksa dh Hkqtkvksa ,oa Vk¡xksa dh gfM~M;ksa dh la[;k esa
Øfed Úgkl ns[kus dks feyrk gSA

dqN VsVªkiksM~l esa ,d vFkok nksuksa tksM+h fyEc foyqIr gks tkrs
gSa( tSls& ,sfEQfc;Ul esa lhflfy;Ul (caecilians) jsIVkbYl esa liZ rFkk liksZa
ds leku fytkMZl~ (lizards) iknghu (limbless) VsVªkiksM~l ds eq[; mnkgj.k
gSaA tcfd ,sfEQfc;Ul esa lkbjUl (sirens), jsIVkbYl esa dkbjksfVl (chirotes)
uked fytkMZ rFkk eSusVht ,oa M~;wxk¡x (manatees and dugongs) vkfn esa
dsoy vxzikn (fore limbs) ik;s tkrs gSaA buds vykok ikbFku (pythons) rFkk
cksvk (boa) esa dsoy i'pikn (hind limbs) vo'ks"k ds :i esa ik;s tkrs gSaA

fVfidyh (typically) çR;sd VsVªkiksM fyEc ;k ikn dks fuEufyf[kr
rhu Hkkxksa esa foHkDr dj ldrs gSa&

1- LVkbyksiksfM;e ;k czSafd;e (Stylopodium or branchium)& Qksj
fyEc ;k vxzikn esa ;g vij vkeZ ;k mifjckgq (upper arm) rFkk fg.M
fyEc ;k i'pikn esa ;g m: (thigh) dk fuekZ.k djrk gSA vxzikn esa
mifjckgq dk fuEkkZ.k ,d NM+ ds vkdkj dh áwejl (humerus) vfLFk ls
gksrk gS] tcfd i'pikn esa m: Qhej (femur) vfLFk ls curk gSA

2- T;wxksiksfM;e ;k ,s.VhczSafd;e (Zeugopodium or anti-
branchium)& vxzikn esa ;g iwoZckgq (forearm) dk rFkk i'pikn esa
'kSad ;k ta?kk (shank) dk fuekZ.k djrk gSA vxzikn dh iwoZckgq dk
fuekZ.k nks yEch lekukUrj gfM~M;k¡&jsfM;l rFkk vYuk (radius and
ulna) ls rFkk i'pikn dh ta?kk dk fuekZ.k nks yEch&Vhfc;k ,oa Qhcqyk
(tibia and fibula) gfM~M;ksa ls gksrk gSA

3- vkWVksiksfM;e (Autopodium)& blds vUrxZr vxzikn dk gLr ;k
esul (hand or manus) rFkk i'pikn dk iSj ;k iSl (foot or pes)
vkrk gSA buesa ls çR;sd dks iqu% rhu fuEufyf[kr Hkkxksa esa foHkkftr
fd;k x;k gS&

(i) cslhiksfM;e (Basipodium)& ;g vxzikn esa gLr dh dykbZ ;k
dkiZl (wrist or carpus) dk i'pikn esa iSj ds xqYQ ;k VklZl
(ankle or tarsus) dk fuekZ.k djrk gSA dykbZ dk fuekZ.k
NksVh&NksVh gfM~M;ksa & dkiZYl (carpals) rFkk xqYQ dk fuekZ.k
VklZYl (tarsals) ls gksrk gSA lkekU;r% dykbZ ;k dkiZYl
gfM~M;ksa dh rhu drkjsa gksrh gSa&

(a) çkWDlhey ;k lehiLFk drkj (Proximal row)& blesa
rhu dkiZYl gksrs gSa& jsfM;l vfLFk ds vk/kkj ij jsfM,y
(radiale), vYuk ds vk/kkj ij vYus;j (ulnare) rFkk bu
nksuksa ds e/; b.VjehfM,V (intermediate) dkiZYl gksrs gSaA
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vf/kdka'k jsIVkbYl ,oa Lru/kkfj;ksa esa dkiZYl dh lehiLFk
iafDr ds i'p ;k ik'oZ fljs ij ,d fiflQkWeZ (pisciform)
vfLFk ik;h tkrh gSA

(b) e/; drkj (Mesial or middle row)& bl drkj esa nks
dkiZYl ftUgsa ls.Vsªy (centrales) dgrs gSa] gksrs gSaA

(c) fMLVy ;k nwjLFk drkj (Distal row)& bl drkj esa ik¡p
fMLVy dkiZYl ;k fMLVsfy;k (distal carpals or distalia) gksrs
gSaA

blh çdkj iSj esa xqYQ ;k VklZl esa Hkh VklZYl dh Hkh rhu
drkjsa ik;h tkrh gSa&

– çkWDlhey drkj& blesa rhu VklZYl ik;s tkrs gSaA
fVfc;k ds vk/kkj ij fVfc,sy ;k ,LVªkxsyl (tibiale or
astragalus), fQcqyk ds vk/kkj ij fQcqys;j ;k
dSYdsfu;e (fibulare or calcaneum) rFkk bu nksuksa ds
e/; b.VjehfM,V (intermediate) VklZy gksrk gSA

– e/; drkj& bles nks ls.VªsYl (centrales) VklZYl gksrs
gSaA

– fMLVy drkj& blesa ik¡p fMLVy VklZYl ;k
fMLVsfy;k gksrs gSaA

(ii) esVkiksfM;e (Metapodium)& ;g gLr dh gFksyh (palm) rFkk
iSj esa ryos (sole) dk fuekZ.k djrk gSA gFksyh dk dadky ik¡p
yEch gfM~M;ksa ;k esVkdkiZYl (metacarpals) ls rFkk ryos dk
dadky blh çdkj ik¡p yEch gfM~M;ksa ;k esVkVkLkZYl
(metatarsals) ls cuk gksrk gSA

(iii) ,ØksiksfM;e (Acropodium)& blds vUrxZr gkFk ,oa iSj dh
vaxqfy;k¡ vkrh gSaA gkFk dh vaxqfy;ksa dks fMftV~l (digits) rFkk
iSj dh vaxqfy;ksaa dks Vkst (toes) dgrs gSaA gkFk ,oa iSj dh
çR;sd vaxqyh NksVh&NksVh gfM~M;ksa dh drkj ls cuh gksrh gaS]
ftUgsa QSysUtst (phalanges) dgrs gSaA vxzikn dh çFke vaxqyh
dks vaxwBk ;k iksysDl (thumb or pollex) rFkk ik¡aapoh vaxqyh dks
fefuel (minimus) dgrs gSaA blh çdkj i'pikn dh çFke
vaxqyh dks gSyDl (hallux) rFkk ik¡aapoh vaxqyh dks fefuel dgrs
gSaA

VsVªkiksM~l esa gLr ;k esul dk v/;;u djus ij Kkr gksxk fd blesa
dqN gfM~M;ksa ds lesfdr gks tkus ls mudh la[;k de gks tkrh gSA
vk/kqfud VsVªkiksM~l esa ls.Vªsy dkiZYl ;k rks iw.kZr% foyqIr gksrs gSa ;k
fQj budh la[;k de gks tkrh gSA pkSFks ,oa ik¡posa fMLVy dkiZYl
lkekU;r% lesfdr gks tkrs gSaA dqN esa vaxqfy;k¡ rFkk QSysUtst dh
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la[;k de gks tkrh gS rFkk buls lEcfU/kr esVkdkiZYl Hkh
vYifodflr ;k foyqIr gks tkrs gSaA

Lkkj.kh Ø- 2-5% vxz ,oa i'pikn dh vfLFk;k¡
(Skeletal Elements of Fore-limb and Hind-limb)

Parts Fore-limb Hind-limb

Stylopodium
Zeugopodium
Autopodium
Basopodium
Metapodium
Acropodium

Humerus
Radius, ulna
3 Proximal carpals
2 Centrales
5 Distal carpals
5 Metacarpals
Phalanges of digits

Femur
Tibia and fibula
3 Proximal tarsals
2 Centrales
5 Distal tarsals
5 Metatarsals
Phalanges of toes

fp= Ø- 2-30% Frog : Bones of Fore-limb

fp= Ø- 2-31% Varanus : Bones of Fore-limb
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fp= Ø- 2-32% Fowl : Bones of Fore-limb

fp= Ø- 2-33% Rabbit : Bone of Fore-limb

fp= Ø- 2-34% Rabbit : (A) Ankle and Foot Bones,
(B) Wrist and Palm Bones
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fp= Ø- 2-35% Frog : Bones of Hind-limb

fp= Ø- 2-36% Varanus : Bones of Hind-limb

fp= Ø- 2-37% Fowl : Bones of Hind-limb
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Lkkj.kh Ø- 2-6% oVhZczsV ds fofHkUu oxksZa esa vxzikn dh
vfLFk;ksa dk rqyukRed v/;;u

(Comparative Study of Bones of Fore-limbs in
Different Classes of Vertebrates)

Name of
the Bones

Amphibia Reptilia Aves Mammalia

Frog
(Rana)

Lizard
(Varanus/Uromastix)

Pigeon/Fowl
(Columba)

Rabbit
(Ocryctolngus)

1- vxzikn
dh
vfLFk;k¡

blds vxzikn esa
fuEufyf[kr vfLFk;k¡
ik;h tkrh gSa&

1- à;wejl

2- jsfM;ksvYuk

3- dkiZYl

4- esVkdkiZYl

5- QSysUtst

fuEufyf[kr vfLFk;k¡
ik;h tkrh gSa&

1- á;wejl

2- jsfM;Lk rFkk
vYuk

3- dkiZYl

4- esVkdkiZYl

5- QSysUtst

fuEufyf[kr
vfLFk;k¡ ik;h tkrh
gSa &

1- á;wejl

2- jsfM;l rFkk
vYuk

3- dkiZYl

4- dkiksZesVkdkiZYl

5- QSysUtst

fuEufyf[kr vfLFk;k¡
ik;h tkrh gSa &

1- á;wejl

2- jsfM;Lk rFkk
vYuk

3- dkiZYl

4- esVkdkiZYl

5- QSysUtst

2- à;wejl (i) ;g vxzikn dh
vij vkeZ vfLFk
gSA ;g NksVh]
csyukdkj rFkk
bldk 'kS¶V (shaft)
dqN oØkdkj gksrk
gSA
(ii) çkWDlhey ;k
lehiLFk fljk
dkfVZyst ls <dk
jgrk gS rFkk ,d
xksy gSM dk fuekZ.k
djrk gS] tks
isDVksjy xfMZy dh
XyhukWbM dSfoVh esa
fQV gksrk gSA gSM
ds uhps ,d Li"V
MsYVkWbM fjt fLFkr
gksrk gSA
V~;wcjksflVh dk
vHkko gksrk gSA

(i) vxzikn dh vij
vkeZ dh vfLFk gSA
bldk 'kS¶V yEck]
piVk rFkk nksuksa fljksa
ij Qwyk gqvk gksrk gSA
(ii) lehiLFk fljs
ij ,d NksVk gSM] ,d
ehfM;y ço/kZ rFkk ,d
MsYVkWbM fjt ik;k
tkrk gSA

(i) vxzikn dh
vij vkeZ dh
vfLFk gSA bldk
'kS¶V dqN piVk
rFkk oØkdkj gksrk
gSA
(ii) lehiLFk fljk
dkQh pkSM+k ,oa
mHkjk gqvk gksrk gSA
bl ij ,d
dkWuoSDl gSM+
ftlds nksuksa
vksj ,d&,d
V~;wcjksflVht ik;h
tkrh gS] gSM ds
uhps ,d U;wesfVd
QksjkeSu rFkk ,d
Li"V MsYVkWbM fjt
ik;k tkrk gSA

(i) vxzikn dh vij
vkeZ dh vfLFk gSA
bldk 'kS¶V n<̀+ ,oa
NM+ ds vkdkj dk
gksrk gSA
(ii) lehiLFk
flj ,d cM+k xksy
gSM] nks
V~;wcjksflVht] ,d
ckbflihVy xzwo
rFkk ,d NksVk
MsYVkWbM fjt ik;k
tkrk gSA

(iii) fMLVy ;k
nwjLFk fljs ij
jsfM;ks&vYuk ls
lfU/k dss fy, ,d
xksy dkW.Mkby ;k
dSfiVqye rFkk
fjtSt (ridges) ik;s
tkrs gSaA

(iii) nqjLFk fljs ij
iqyh ds vkdkj ds
nks ,fidkW.MkbYl
Ikk;s tkrs gSa] tks
jsfM;l rFkk vYuk ls
lfU/k djrs gSaA

(iii) nwjLFk fljs ij
jsfM;l rFkk vYuk
ds lfU/k djus ds
fy, nks dkW.MkbYl
rFkk muds
e/; ,d ,fidkW.Mk
byj xzwo ik;k
tkrk gSA

(iii) nwjLFk fljs ij
vYuk ls lfU/k djus
ds fy, ,d iqyh ds
leku VªkWfDy;k] ,d
vkWfyØsuu Qkslk o
mlesa fLFkr ,d
lqçk & VªkWfDy;j
QksjkeSu ik;k tkrk
gSA

3- jsfM;l
rFkk vYuk

(i) ;s vxzikn dh
Qksj vkeZ ;k iwoZckgq
dh vfLFk;k¡
gSaA ,sfEQfc;Ul esa
jsfM;l rFkk vYuk
yEcor ,d&nwljs ls
¶;wt gksdj ,d
NksVh dEikm.M
vfLFk ;k
jsfM;ks& vYuk cukrs
gSaA

(i) ;s Qksj vkeZ dh
vfLFk;k¡ gSaA bu
tUrqvksa esa ;s gfM~M;k¡
yEch rFkk
vyx&vyx gksrh gSaA
jsfM;l yxHkx
csyukdkj ,oa
vYuk ls NksVh
gksrh gSA vYuk
vR;Ur etcwr gksrh
gSA

(i) ;s Qksj vkeZ dh
gfM~M;k¡ gSa
tks ,d&nwljs ls
iF̀kd~ gksrh gSaA
jsfM;l lh/kh]
csyukdkj rFkk
vYuk ls dqN NksVh
gksrh gSA vYuk
yEch] n<̀+ rFkk
ckgj dh vksj
oØkdkj gksrh gSA

(i) ;s Qksj vkeZ dh
gfM~M;k¡ gSaA ;s
iF̀kd~] yEch] dqN
oØ rFkk [kjxks'k
esa ,d&nwljs ls
n<̀+rk ls fpiVh
jgrh gSaA
jsfM;l NksVh
rFkk
vYuk cM+h
gksrh gSA
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(ii) lehiLFk fljs
ij ,d [kk¡p ik;h
tkrh gS ftlesa
áwejl dSfiVqye
fQV gksrk gSA blh
fljs ij vYuk ,d
NksVs dksfudy
vkWfyØsuu ço/kZ esa
mHkjh jgrh gS tks
dksguh ds tksM+ dk
fuekZ.k djrk gSA
nwjLFk fljk
piVk ,oa pkSM+k rFkk
dkfVZyst dh irZ ls
<dk jgrk gS tks
dkiZYl ls tqM+us ds
fy, nks vkfVZdqyj
QSlsV~l dk fuekZ.k
djrk
gSA

(ii) vYuk ds lehiLFk
fljs ij ,d vkWfyØsuu
ço/kZ rFkk blds nwjLFk
fljs ij ,d dkWuoSDl
vkfVZdqyj QSlsV ik;k
tkrk gS ftlls dkiZYl
tqM+rs gSA jsfM;l ds
nwjLFk fljs ij dkiZYl
ls tqM+us ds fy, ,d
dkWudso vkVhZdqyj
QSlsV rFkk ,d
LVkbykWbM ço/kZ ik;k
tkrk gSA

(ii) vYuk lehiLFk
fljk dkWudso rFkk
vkWfyØsuu ço/kZ
cukrk gSA bldk
nwjLFk fljk
dkWuoSDl gksrk gS
tks dkiZYl ls
tqM+rk gSA jsfM;l
dk lehiLFk fljk
dkWudso gksrk gS
ftlesa áwejl dk
dkW.Mkby fQV
gksrk gSA bldk
nwjLFk fljk
?kq.Mh ds leku
gksrk gSA

(ii) vYuk ds
lehiLFk fljs
ij ,d Li"V
vkWfyØsuu ço/kZ rFkk
áwejl ds VªkfDy;k
ds fy, dkWudso
flxekWbM ukSp ik;k
tkrk gSA jsfM;l
rFkk vYuk nksuksa ds
nwjLFk fljksa
ij ,fiQkbfll
ik;h tkrh gSa
ftlls dkiZYl
lfU/k dgrs gSaA

4- dkiZYl ;s dykbZ dh
vfLFk;k¡ gSaA budh
dykbZ esa N% NksVs
dkiZYl gksrs gSa tks
Øe'k% nks drkjksa
¼çR;sd esa rhu&rhu½
esa O;ofLFkr jgrs gSaA
buesa fiflQkWeZ vfLFk
vuqifLFkr gksrh gSaA

budh dykbZ esa 9
dkiZYl ik;s tkrs gSa
tks nks drkjksa es Øe'k%
3 ,oa 5 dh la[;k esa
O;ofLFkr jgrs gSaA bu
nks drkjksa ds e/;
esa ,d ls.Vªsy dkiZy
fLFkr jgrk gSA buesa
fiflQkWeZ vfLFk ik;h
tkrh gSA

budh dykbZ esa
jsfM;l rFkk vYuk
ls tqM+s nks LorU=
dkiZy jsfM,sy
rFkk vYus;uj
ik;s tkrs gSa
tks lehiLFk ;k
çkWDlhey
drkj dk fuekZ.k
djrs gSaA
nwjLFk ;k fMLVy
drkj ds
dkiZYl uhps
esVkdkiZYl ls
¶;wTM jgrs gSaA
buesa fiflQkWeZ
vfLFk vuqifLFkr
jgrh gSA

budh dykbZ esa vkB
dkiZYl ik;s tkrs gSa
tks rhu lehiLFk]
e/; rFkk nwjLFk
drkjksa esa Øe'k% 3]
1 rFkk 4 dh la[;k
esa O;ofLFkr jgrs gSaA
buesa fiflQkWeZ
vfLFk ik;h
tkrh gSA

5- esVk

dkiZYl

;s gFksyh dh
vfLFk;k¡ gSaA budh
gFksyh esa 5 yEch]
csyukdkj ,oa NM+
ds vkdkj dh
esVkdkiZYl ik;h
tkrh gSaA buesa
vaxwBk ;k iksySDl
dk çFke esVkdkiZy
vfodflr gksrk gSA

budh gFksyh esa 5
yEckdkj lqfodflr
esVkdkiZYl gksrs gSaA

budh gFksyh ,d
gh vfLFk ls curh
gS ftls
dkiksZesVkdkiZl
dgrs gSaA ;g
fMLVy ;k nwjLFk
dkiZYl rFkk 3
esVkdkiZYl ds
vkil esa lesfdr
gks tkus ls curh
gSA çFke
esVkdkiZy
vfodflr tcfd
f}rh; ,oa rr̀h;
esVkdkiZYl yEcs
rFkk nksuksa
fljksa ij vkil
esa ¶;wTM
jgrs gSaA

budh gFksyh 5
yEckdkj ,oa NM+ ds
leku esVkdkiZYl ls
curh gS] fdUrq
vaaxwBs ;k iksySDl dh
çFke esVkdkiZy de
fodflr gksrh gSA
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6-
QSysUtst

;s vaxqfy;ksa dh
NksVh&NksVh vfLFk;k¡
gSaA buds gkFk esa
dsoy 4 vaxqfy;k¡
gksrh gSaA vaxwBk ;k
iksySDl vuqifLFkr
gksrk gSA VfeZuy
QSysUt uk[kwu jfgr
gksrk gSA buds gkFk
dk QSysfUt;y
lw=& 0] 2] 2] 3] 3
gksrk gSA

buds ;s 5 vaxqfy;ka dh
NksVh&NksVh vfLFk;k¡
gSaA vfUre QSysUt
esa ,d gkWuhZ iatk gksrk
gSA buds gkFk dk
QSysfUt;y lw=& 2] 3]
4] 5] 3 gksrk gSA

bueas ;s rhu iats
jfgr vaxqfy;ksa dh
NksVh&NksVh
vfLFk;k¡ gSaA buds
gkFk dk
QSysfUt;y lw=&
1] 2] 1 gksrk gSA

buesa ;s 5 iats ;qDr
vaxqfy;ksa dh
NksVh&NksVh vfLFk;k¡
gSaA buds gkFk dk
QSysfUt;y lw=& 2]
3] 3] 3] 3 gksrk gSA

Lkkj.kh Ø- 2-7% oVhZczsV ds fofHkUu oxksZa esa i'pikn dh
vfLFk;ksa dk rqyukRed v/;;u

(Comparative Study of Bones of Hind-limbs in
Different Classes of Vertebrates)

Name of
the Bones

Amphibia Reptilia Aves Mammalia

Frog
(Rana)

Lizard
(Varanus/Uromastix)

Pigeon/Fowl
(Columba)

Rabbit
(Oryctolagus)

1-

i'pikn
dh
vfLFk;k¡

buds i'pikn esa
fuEufyf[kr vfLFk;k¡
ik;h tkrh gSa&
Qhej
Vhfc;ks&fQcqyk]
VklZYl] esVkVklZYl]
QSysUtstA

fuEufyf[kr vfLFk;k¡
ik;h tkrh gSa& Qhej
Vhfc;k rFkk fQcqyk]
VklZYl] esVkVklZYl]
QSysUtstA

fuEufyf[kr vfLFk;k¡
ik;h tkrh gSa&
Qhej Vhfc;ksVkjll
rFkk fQcqyk]
VklksZesVkVkjll]
QSysUtstA

fuEufyf[kr
vfLFk;k¡ ik;h
tkrh gSa& Qhej
Vhfc;k rFkk
fQcqyk] VklZYl]
esVkVklZYl]
QSysUtstA

2- Qhej (i) ;g i'pikn dh
tk¡?k dh vfLFk gSA
bldk 'kS¶V yEck]
csyukdkj rFkk dqN
oØ gksrk gSA blds
nksuksa fljs Qwys rFkk
dSfYlQkbM
dkfVZyst ls <ds
jgrs gSaA

(i) ;g i'pikn dh
tk¡?k dh vfLFk gSA
bldk 'kS¶V n<̀+ ,oa
yEck gksrk gS rFkk nksuksa
fljksa ij Qwyk gqvk
gksrk gSA

(i) ;g i'pikn dh
tk¡?k dh vfLFk gSA
bldk 'kS¶V yEck]
csyukdkj] n<̀+ ,oa
dqN oØ gksrk gSA
blds nksuksa fljs Qwys
gksrs gSaA

(i) i'pikn dh
tk¡?k dh vfLFk gSA
'kS¶V yEck] n<̀+]
csyukdkj rFkk
nksuksa fljksa ij
Qwyk jgrk gSA

(ii) blds lehiLFk
fljs ij ,d xksy
gSM ik;k tkrk gS
tks isfYod xfMZy esa
fLFkr ,flVkcqye
dSfoVh ds lkFk
ckWy ,oa lkWdSV
lfU/k dk fuekZ.k
djrk gSA

(ii) lehiLFk fljs ij
isfYod xfMZy
dh ,flVkcqye dSfoVh
ds lkFk lfU/k djus ds
fy, ,d cM+k ,oa xksy
gSM rFkk nks ço/kZ ftUgsa
ySlj ,oa xzsVj
VªksdSUVlZ dgrs gSa]
fLFkr gksrs gSaA

(ii) lehiLFk fljs
ij ,flVkcqye
dSfoVh ds fy, ,d
cM+k xksy gSM] ,d
xzsVj VªksdS.Vj rFkk
bu nksuksa ds e/;
isfYod xfMZy dh
bfy;e vfLFk
ds ,s.VhVªksdS.Vj ls
tqM+us ds fy, ,d
QSlsV ik;k tkrk gSA

(ii) lehiLFk fljs
ij ,d cM+k Li"V
gSM tks
,flVkcqye dSfoVh
esa fQV gksrk gS]
ik;k tkrk gS
blds vfrfjDr
Lrfu;ksa dh Qhej
ds lehiLFk fljs
ij rhu&ySlj]
xszVj rFkk rr̀h;
VªksdS.VlZ ik;s
tkrs gSaA

(iii) vfLFk dk nwjLFk
fljk Vhfc;ksfQcqyk
ls lfU/k djrk gSaA

(iii) nwjLFk fljk iqyh
ds leku gksrk gS fTkl
ij nks dk.MkbYl
rFkk ,d V~;wcjksflVh
ik;h tkrh gSaA nksuksa
dkW.MkbYl Øe'k%
Vhfc;k rFkk fQcqyk ls
lfU/k djrs gSaA

(iii) nwjLFk fljk
iqyh ds leku gksrk
gS] ftl ij
Vhfc;ks&VklZy ls
tqM+us ds fy, nks
dkW.MkbYl ,oa ,d
xzwo ik;k tkrk gSA

(iii) nwjLFk fljs
ij Vhfc;k rFkk
fQcqyk ls tqM+us
ds fy, nks
dkW.MkbYl
rFkk ,d xzwo ik;k
tkrk gSA
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3- iVsyk bueas ;g vuqifLFkr
gksrk gSA

vuqifLFkrA bueas ?kqVus ds tksM+
ij ,d NksVh
lSlekWbM~ vfLFk
;k iVsyk ik;k tkrk
gSA

Lrfu;ksa esa ?kqVus
ds tksM+ ij ,d
Li"V iVsyk ik;k
tkrk gSA

4- Vhfc;k
,oa fQcqyk

(i) ;g i'pikn dh
'kSad (shank) dh
vfLFk gSA bu
tUrqvksa esa ;g ,d
gh dEikm.M vfLFk
gS ftls Vhfc;ks&
fQcqyk dgrs gSaA ;g
'kjhj dh lcls yEch
vfLFk gSA 'kS¶V dqN
oØ rFkk nksuksa fljksa
ij Qwyk gqvk rFkk
piVk gksrk gSa nksuksa
fljs dkfVZyst ls
<ds jgrs gSaA

(i) bu tUrqvksa ds 'kSad
esa ;s nksuksa vfLFk;k¡ &
Vhfc;k rFkk fQcqyk
vyx&vyx gksrh gSaA
Vhfc;k n<̀+ ,oa dqN
oØ] tcfd fQcqyk
csyukdkj gksrh gSA

(i) bu tUrqvksa esa Hkh
'kSad nks vyx&vyx
vfLFk;ksa&Vhfc;k rFkk
fQcqyk ls curk gSA
Vhfc;k rFkk
çkWDlhey VkWlZYl
vkil esa ¶;wt
gksdj ,d yEch] n<̀+
rFkk dEikm.M &
Vhfc;ks&VklZl vfLFk
dk fuekZ.k djrs gSa
tks bu tUrqvksa ds
'kjhj dh lcls yEch
vfLFk gSA fQcqyk
iryh o csyukdkj
gksrh gS tks vius
lehiLFk fljs ij
Qwyh gqbZ] fdUrq
nwjLFk fljs dh vksj
Øe'k% iryh gksrh
pyh tkrh
gSA ;g ?kqVus
rd ugha igq¡p ikrh
gSA

(i) ;s 'kSad Hkkx
dh vfLFk;k¡ gSa
tks ,d&nwljs ls
iF̀kd~ gksrh gSaA
Vhfc;k cM+h] n<̀+
rFkk lh/kh gksrh
gSA fQcqyk NksVh
rFkk iryh gksrh gS
tks vius lehiLFk
fljs ij LorU=
ijUrq nwjLFk fljs
ij Vhfc;k ls
¶;wt gksdj la;qDr
Vhfc;ks&fQcqyk
cukrh gS tks 'kjhj
esa yEch gM~Mh
gksrh gSaA

(ii) Vhfc;k ds
lehiLFk fljs
ij ,d uhfe;y ;k
Vhfc;y ØSLV ik;k
tkrk gSA blds
nwjLFk fljs ij
VklZl ds ,LVªksxSyl
rFkk dSYdsfu;e ds
fy, QSlsV~l ik;s
tkrs gSaA

(ii) Vhfc;k ds lehiLFk
fljs ij ,d uhfe;y
ØSLV ,oa Qhej ls
tqM+us ds fy, nks
QSlsV~l ik;s tkrs gSaA
fQcqyk dk nwjLFk fljk
mHkjk rFkk VklZy ls
lfU/k djrk gSA

(ii) Vhfc;ks & VklZl
ds lehiLFk fljs ,d
Li"V uhfe;y ØSLV
rFkk Qhej ls tqM+us
ds fy, nks QSlsV~l
ik;s tkrs gSaA bldk
iqyh ds leku nwjLFk
fljk VklZl ls lfU/k
djrk gSA

(ii) Vhfc;k ds
lehiLFk fljs
ij ,d NksVk ,oa
Li"V uhfe;y
ØSLV rFkk Qhej
ds nks fMLVy
dkW.MkbYl ls
tqM+us ds fy, nks
QSlsV~l ik;s tkrs
gSaA

5- VklZYl buds VklZYl ;k
xqYQ (tarsus or
ankle) esa 4 VklZYl
gksrs gSa tks Øe'k%
nks&nks dh la[;k esa
nks drkjksa esa
O;ofLFkr jgrs gSaA
lehiLFk drkj ds
nksuks VklZy yEcs
rFkk nksuksa fljksa ij
vkil esa tqM+s jgrs
gSaA ckgjh lehiLFk
VklZy dks
dSYdsfu;e ;k
fQcqys;j dgrs gSA
tks eksVk ,oa n<̀+
gksrk gSA Hkhrjh
dks ,LVªkxSyl ;k
Vhfc,sy dgrs
gSaA ;g
iryk ,oa oØkdkj
gksrk gSaA

buds VklZYl esa 5
VklZYl gksrs gSa ftuessa
ls nks lehiLFk drkj esa
rFkk rhu nwjLFk drkj
esa O;ofLFkr jgrs gSaA

buds VklZYl esa
dksbZ Hkh LorU=
VklZy ugha ik;k
tkrk gSA lehiLFk
drkj ds VklZYl
Vhfc;ks&VklZy ls
¶;wTM jgrs gSa]
tcfd nwjLFk drkj
ds VklZYl
VklksZ&esVkVklZl ls
¶;wTM jgrs gSaA

buds VklZYl esa 6
VklZYl ik;s tkrs
gSa lehiLFk drkj
esa nks yEcs
VklZy&,LVªkxSyl
rFkk dSYdsfu;e
gksrs gSaA e/; dh
drkj esa ,d
lS.Vªsy ;k
usfodqyj VklZy
ik;k tkrk gS]
tcfd nwjLFk
drkj esa rhu
VklZYl gksrs gSaA
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7- esVk

VklZYl

;s iSjks ds ryos
(sole) dh gfM~M;k¡
gSaA buds ryoksa esa 5
NM+uqek esVkVklZYl
ik;s tkrs gSa ftuls
5 vaxqfy;k¡ tqM+h
gksrh gSaA

buesa Hkh iSjksa ds ryoksa
es 5 NM+uqek
esVkVklZYl ik;s tkrs gSa
ftuesa ls çR;sd ,d
vaxqyh dks voyfEcr
djrk gSA

buds iSj ds lHkh
nwjLFk VklZYl rFkk
2] 3 ,oa 4
esVkVklZYl vkil esa
¶;wt gksdj ,d
la;qDr VklksZ&
esVkVklZYl vfLFk
dk fuekZ.k djrs gSaA
blds lehiLFk fljs
ij Vhfc;ksVklZl ds
lfU/k ds fy, nks
QSlsV~l ik;s tkrs
gSaA nwjLFk fljs ij 3
iqyh ik;h tkrh gSa
tks çR;sd ,d
esVkVklZy dks
çnf'kZr djrh gSA
çFke esa
esVkVklZy vfodflr
gksrk gSA

[kjxks'k ds iSj ds
ryqos esa 4 yEcs
esVkVklZYl gksrs gSa
¼tcfd euq"; ds
ryqos esa 5 gksrs gSa½
ftues ls
çR;sd ,d vaxqyh
dks voyfEcr
djrk gSA blesa
çkfeesVkVklZy
vuqifLFkr gksrk gS]
D;ksafd [kjxks'k ds
iSj esa vaxwBk ;k
gSyDl ugha ik;k
tkrk gSA

7-
QSysUtst

buds iSj esa 5
iatsjfgr vaxqfy;k¡
ik;h tkrh gSa tks
NksVh&NksVh
vfLFk;ksa ;k QSysUtst
ls cuh gksrh gSA
budk QSysfUt;y
lw=& 2] 2] 3] 4] 3
gksrk gSA

buesa iSj esa 5 iats;qDr
vaxqfy;k¡ ik;h tkrh gSa
tks QSysUtst ls cuh
gksrh gSaA budk
QSysfUt;y lw=& 2] 3]
4] 5] 3 gksrk gSA

buds iSj esa 4
iats;qDr vaxqfy;k¡
ik;h tkrh gSa tks
QSysUtst ls cuh
gksrh gSaA ik¡poh
vaxqyh vuqifLFkr
gksrh gSA budk
QSysfUt;y lw=& 2]
3] 4] 5 gksrk gSA

[kjxks'k ds iSj esa
4 iats;qDr
vaxqfy;k¡ ik;h
tkrh gSA tks
QSysUtst ls cuh
gksrh gSaA buesa
vaxwBk ;k gSyDl
vuqifLFkr gksrk gSA
budk
QSysfUt;y lw=&
0] 3] 3] 3] 3 gksrk
gSA

fp= Ø- 2-38% Rabbit : Bones of Hind-limb
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viuh izxrh tk¡fp, (Check Your Progress)

19- vkWCV~;wjsVj QksjkeSu ik;k tkrk gS&

¼v½ eas<d dh isDVksjy xfMZy Eksa

¼c½ eas<d dh isfYod xfMZy Eksa

¼l½ i{kh dh isDVksjy xfMZy Eksa

¼n½ Lrfu;ksa dh isfYod xfMZy esaA

20- VªkbjsfM,V isfYod xfMZy ik;h tkrh gS&

¼v½ eas<d esa ¼c½ jsIVkby esa

¼l½ if{k;ksa esa ¼n½ Lrfu;ksa esaA

21- XyhukWbM xqgk ik;h tkrh gS&

¼v½ Jksf.kes[kyk esa ¼c½ vales[kyk esa

¼l½ Qhej esa ¼n½ jsfM;ks vYuk esaA

22- VklksZesVkVklZYl gM~Mh ik;h tkrh gS&

¼v½ ljhlÌk ¼c½ i{kh

¼l½ mHk;pj ¼n½ eNyhA

23- vkWyhØsuu ço/kZ ik;k tkrk gS&

¼v½ jsfM;l Eksa ¼c½ vYuk Eksa

¼l½ Vhfc;k Eksa ¼n½ fQcqyk Eksa

24- fVfc;ks VklZl ,oa fQcqyk vfLFk ik;h tkrh gSa&

¼v½ jsIVkby ds i'pikn Eksa ¼c½ if{k;ksa ds i'pikn Eksa

¼l½ Lrfu;ksa ds i'pikn Eksa ¼n½ eas<d ds i'pikn EksaA

25- I;wfcl flEQkbfll ekStwn gksrk gS&

¼v½ isDVksjy xfMZy esa ¼c½ isfYod xfMZy esa

¼l½ [kksiM+h esa ¼n½ d'ks#d n.M esaA

26- eNfy;ksa ds dkSu ls fQUl tksM+hnkj gksrs gSa\

¼v½ MkWlZy rFkk ,uy ¼c½ MklZy rFkk dkmMy

¼l½ isfYod rFkk os.Vªy ¼n½ isDVksjy rFkk isfYodA
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27- Qhej dkSu&lh gM~Mh gS\

¼v½ vxzikn dh ¼c½ i'pikn dh

¼l½ isfYod xfMZy dh ¼n½ isDVksjy xfMZy dhA

28- Qjdqyk cksu ik;h tkrh gS&

¼v½ Lrfu;ksa es ¼c½ if{k;ksa esa

¼l½ ljhlìksa esa ¼n½ mHk;pjksa esaA

29- lgh@xyr dk fu.kZ; dhft,&

,flVkcqye Jksf.kes[kyk (pelvic girdle) esa ik;k tkrk gSA

30- vxzikn dh vfLFk;k¡ gS&

¼v½ g;wejl ¼c½ jsfM;k vYkUkk

¼l½ dkiZYl ¼n½ mDr lHkhA

2-4 d’ks#fd;ksa esa ikpu rU=
(Digestive System in Vertebrates)

lHkh d”ks#fd;ksa esa vkgkj rU= (alimentary system) ik;k tkrk gS tks
ufydkdkj vkgkj uky ;k ikpu ufydk (digestive tube) dk cuk gksrk gSA
vkgkj dk izos'k }kj eq¡g rFkk vUr ey}kj (anal) ;k Dyks,dy fNnz (cloacal
aperture) gksrk gSA HkzkSf.kdh; (Embrylogical) nf̀"V ls vkgkj uky Øe”k%
QksjxV (fore gut) ;k LVkseksfM;e (stomodaeum), feM xV (mid gut) ;k
ehtksfM;e (mesodaeum) rFkk gkb.M xV (hind gut) ;k izksDVksfM;e
(proctodaeum) esa foHkDr jgrh gSA Qksj xV rFkk gkb.M xV “kjhj dh ckgî
lrg dh buoSthusVSM gqbZ ,DVksMeZ (ectoderm) }kjk vkLrfjr gksrs gSA feMxV
Hkzw.k dh ehtksMeZ (mesoderm) ls fodflr gksrk gSA lEiw.kZ vkgkj uky dh
fHkfÙk esa xzfUFk;k¡ (glands) ik;h tkrh gSa tks fd fofHkUu izdkj ds
ikpd ,UtkbEl (digestive enzymes) L=kfor djrh gSaA vkgkj uky ls iF̀kd~
xzfUFk;k¡ tSls ;—r (liver) ,oa iSfUØ;kt (pancreas) Hkh vkgkj uky ls
lEcfU/kr jgrh gSaA
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fp= Ø- 2-39% Diagrammatic Representation of Vertical Section of
Vertebrate Embryo Showing Alimentary Canal and its Derivatives

lcls izkjfEHkd vkgkj uky ,d lh/kh ufydk Fkh] ftldh pkSM+kbZ lHkh
LFkkuksa ij leku Fkh rFkk ;g fofHkUu {ks=ksa esa foHkDr ugha Fkh fdUrq ;g
lajpuk ,oa dk;Z ds nf̀"Vdks.k ls fofHkUu {ks=ksa tSls blksQsxl (oesophagus),
vkek”k; (stomach) ,oa vkar (intestine) esa foHkDr FkhA blksQsxl laogu {ks=
(conduction region) gS ftlesa Hkkstu vkaf”kd :i ls iprk gS ;k vizHkkfor
jgrk gSA ;g vkek”k; (stomach) ls tqM+h jgrh gS tks Hk.Mkj.k (Storage) rFkk
ikpu dk {ks= gSA v)Z&ikfpr Hkkstu (semi-digested food) vkar dks Hkstk
tkrk gS tks e¡Fkus rFkk vo“kks’k.k (trituration and absorption) dk {ks= gSA
vkgkj uky ds bu lkekU; foHkktuksa esa tUrq ds Hkkstu ,oa vko”;drkuqlkj
vusd :ikUrj.k ik;s tkrs gSaA

vkgkj uky dh lajpuk (Structure of alimentary canal)& vkgkj
uky dk Y;qeSu (lumen) fHkfÙk }kjk c¡/kk jgrk gS ftldh eksVkbZ ,oa lajpuk
fofHkUu {ks=ksa esa vyx&vyx gksrh gSA tSls feM xV esa vanj ls ckgj dh vksj
Øe'k% pkj irsZa-E;wdkslk (mucosa), lc&E;wdkslk (sub-mucosa)] is”kh Lrj
(muscle layer) vkSj lSjkslk (serosa) ;k isfjVksfu;e (peritoneum) ik;h tkrh
gSaA E;wdkslk ;k E;wdl f>Yyh (mucous membrane) dh mRifÙk ,.MksMeZ
(endoderm) ls gksrh gS rFkk ;g rhu irksZa dh cuh gksrh gSA lcls vanj dh
irZ lk/kkj.k dkWY;qEuj ,fiFkhfy;e (simple columnar epithelium) gksrh gS tks
izk;% buoSthusV (Invaginate) gksdj E;wflu ;k ,Utkbe lhØhfVax xzfUFk;k¡
(Mucin or enzyme secreting glands) cukrh gSA e/; irZ ysfeuk izksfiz;k
(lamina propia) dgykrh gS tksfd fo”ks’k izdkj ds la;ksth Ård dh cgqr
iryh f>Yyh gksrh gSA ;g csles.V eSEczsu ds Åij ,fiFkhfy;y irZ dks vk/kkj
iznku djrh gSA bl irZ esa fyEQsfVd Ård (lymphatic tissue), jä okfgdk,¡
(blood vessels) vkSj rfU=dk,¡ (nerves) ik;h tkrh gSaA lcls] ckgjh irZ
bjD;qysfjl E;wdkslk dgykrh gS tks fd lery ek¡lisf”k;ksa ,oa bykfLVd
la;ksth Ård (elastic connective tissue) dh iryh irZ gksrh gSA ;g nks
NYYkksa dh cuh gksrh gSA ckgjh NYyk Å/oZ isf'k;ksa (longitudinal muscles) dk
rFkk Hkhrjh NYyk ljdqyj isf”k;ksa (circular muscles) dk cuk gksrk gSA
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fp= Ø- 2-40% Diagram Showing General Structures in a
T. S. of Alimentary Canal

lcE;wdkslk izk;% lcls eksVh irZ gksrh gS tks ?kuh] rU; la;ksth Ård
rUrqvksa dh cuh gksrh gS ftuds chp&chp esa olk Ård fNrjs jgrs gSaA jä
vkSj fyEQ dh iryh dsf”kdk,¡ (capillaries) rFkk rfU=dk rUrq (Nerve fibres)
lEiw.kZ E;wdkslk dks dkVrs gSaA b.VsLVkbuy xzfUFk;k¡ (intestinal glands)
lcE;wdkslk esa xgjkbZ esa /k¡lh jgrh gSaA bu xzfUFk;ksa dk lzko.k lcE;wdkslk esa
rfU=dk rUrqvksa }kjk fu;fU=r gksrk gSA ;s rfU=dk rUrq eSlulZ IySDll
(Meissner’s plexus) cukrs gSa tksfd flEiSFksfVd vkSj iSjkflEiSFksfVd rfU=dk
rU= (sympathetic and parasympathetic nervous system) ls tqM+s jgrs gSaA
ek¡lis”kh dk Lrj nks lery ek¡lis”kh irksZa dk cuk gksrk gSA vanj dh irZ
ljdqyj rUrqvksa (circular fibres) dh rFkk ckgî irZ Å/oZ rUrqvksa
(longitudinal fibres) dh cuh gksrh gSA nksuksa izdkj dh irksZa esa rUrq irksZa ds
uke ds vuq:i ugha gksrs vfirq nksuksa irksZa ds rUrq dq.Mfyr :i (spiral form)
esa gksrs gSa fdUrq vkUrfjd irZ ds rUrq vR;f/kd fudV rFkk ckgî irZ ds rUrq
nwj&nwj fLFkr gksrs gSaA nksuksa irksZa ds dqN rUrq ,d&nwljs dks ØkWl djrs gSaA
nksuksa ek¡lisf”k;ksa dh irZ ds e/; ek;ks,sf.Vªd IySDll vkWQ vksjcSd
(Myoenteric plexus of Auerbach) ik;k tkrk gS tks ek¡lisf”k;ksa ds ladqpu
dks fu;fU=r djrk gSA flEiSFksfVd vkSj iSjkflEiSFksfVd rfU=dk,¡ bl IySDll
dks tkrh gSaA

oLrqr% lSjkslk (Serosa) lhyksfed ,fiFkhfy;e (coelomic epithelium)
dh foljy irZ (visceral layer) gksrh gS tksfd leLr vUrjkaxksa lfgr vkgkj
uky ds vf/kdka”k Hkkx dks <¡ds jgrh gSA ;g piVh ehtksFkhfy;y dksf'kdkvksa
(mesothelial cells) dh cuh gksrh gS rFkk vaxksa ds chp ?k"kZ.k dks de djrh gSA
blksQsxl ds vfrfjDr] lEiw.kZ vkgkj uky MkWlZy ehts.Vªh }kjk yVdh jgrh
gSA ;g ehts.Vªh (mesentery) foljy isjhVksfu;e (visceral peritoneum) dh
nksuksa irksZa ds e/; fLFkr jgrh gSA
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2-4-1 LdkWfyvksMkWu dk ikpu rU=
(Digestive System of Scoliodon)

LdkWfyvksMkWu dk ikpu&rU= vkgkj uky rFkk ikpd xzfUFk;ksa ls feydj cuk
gksrk gS&

v- vkgkj uky (Alimentary Canal)– LdkWfyvksMkWu dh vkgkj uky eq[k
ls izkjEHk gksdj xqnk (anus) rd QSyh jgrh gS rFkk fuEufyf[kr Hkkxksa
esa foHkkftr jgrh gS& (1) eq[k] (2) eq[k xqfgdk] (3) QSfjaDl]
(4) blksQsxl] (5) vkek'k;] (6) vkar rFkk (7) jSDVeA

1- eq[k (Mouth)& bldk eq[k pkSaM+k ,d v)Z&pUnzkdkj fNnz
ds :i esa gksrk gS rFkk flj dh os.Vªy lrg ij fLFkr jgrk
gS ,oa Åijh o fupys tcM+ksa }kjk f?kjk jgrk gSA blds tcM+ksa esa
nk¡r ik;s tkrs gSa tks ,dleku ;k gkseksMkW.V] frjNs] rst rFkk
ihNs dh vksj eqM+s gksrs gSaA ;s nk¡r tcM+ksa ds vLrj dh E;wdl
esEczsu (mucous membhrane) esa /k¡ls jgrs gSaA bldk nUrØe
(dentition) gk;ksMkW.V (hyodont) rFkk cgqokjnUrh
(polyphyodont) izdkj dk gksrk gS] vFkkZr~ ,d le; esa nk¡rksa
dk ,d gh leqPp; (set) dk;Z”khy (functional) jgrk gS vkSj
tc ;s nk¡r VwVdj fxj tkrs gSa rks muds LFkku ij nwljk leqPp;
(set) dk;Z'khy gks tkrk gSA ;s nk¡r Hkkstu dks pckus dk dk;Z
ugha djrs cfYd eq[k esa vk;s gq, f”kdkj dks tdM+us dk dk;Z
djrs gSaA

2- eq[k xqfgdk (Buccal cavity)& LdkWfyvksMkWu dk v)Z&pUnzkdkj
eq[k ,d pkSM+h rFkk MkWlksZ&oS.Vªyh piVh (dorsoventrally
compressed) eq[k xqfgdk esa [kqyrk gSA bldk vkUrfjd vLrj
eksVh E;wdl esEczsu (thick mucous membrane) ls cuk gksrk gSA
E;wdl esEczsu xqgk ds Q”kZ (floor) ij mBh gqbZ cslhgk;y
(basihyal) ds pkjksa vksj ,d Bksl xíh ds :i esa ftOgk (toungue)
dk fuekZ.k djrh gSA ftOgk esa xzfUFk;ksa rFkk isf”k;ksa dk iw.kZ vHkko
gksrk gSA ;g vxz fljs ij LorU= gksrh gS] tcfd ihNs dh
vksj ;g eq[k xqfgdk ds Q”kZ ls tqM+h jgrh gSA ;g
ukWu&izksVªwflCky (non-protrusible) ;k vcfg%lkjh gksrh gS rFkk
f”kdkj dks dsoy fuxyus esa lgk;rk djrh gSA eq[k xqfgdk dh
E;wdl eSEczsu [kqjnjh gksrh gSA bl ij vusd MeZy MSf.VfdYl
(dermal denticles) ik;s tkrs gSaA Åijh ,oa fupys tcM+ksa ij
vusd drkjsa uqdhys nk¡rksa esa ik;h tkrh gSa] tks ihNs dh vksj eqM+s
jgrs gSaA ;s f”kdkj dks idM+rs gSa rFkk mls ckgj fudyus ls jksdrs
gSa] fdUrq ;s Hkkstu dks pckus dk dk;Z ugha djrsA



168

v/;koj.k dk
rqyukRed fooj.k

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

fp= Ø- 2-41% Scoliodon : Dissection in Ventral View,
Showing Viscera (Female)

3- QSfjaDl (Pharynx)& eq[k xqfgdk ihNs QSfjaDl esa [kqyrh gSA
eq[k xqfgdk rFkk QSfjaDl esa Li"V Hksn ugha gksrk] fQj Hkh QSfjaDl
nks ckrksa esa mlls fHkUu gksrk gS&

(a) bldk vkUrfjd Lrj ,.MksMeZ (endoderm) dk cuk gksrk gSA

(b) bldh ik”oZ fHkfÙk;ksa (lateral walls) ij fxy&fLyV~l (gill-
slits) ik;s tkrs gSa rFkk fHkfÙk esa cSazfd;y vkpsZt (branchial
arches) gksrh gSa rFkk buls lEcfU/kr isf”k;k¡ fo”ks’k :i
ls :ikUrfjr gksdj “olu esa lgk;d gksrh gSaA ;s isf”k;k¡
'olu dk;Z (respiration) ds fy, fxy&fLyV~l dks [kksyus
rFkk can djus dk dk;Z djrh gSaA QSfjaDl dh E;wdl esEczsu esa
MeZy Msf.VfdYl (dermal denticles) ik;s tkrs gSaA
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4- blksQsxl (Oesophagus)& QSfjaDl ihNs dh vksj l¡djk
gksdj ,d NksVh ufydk esa [kqyrk gS ftls blksQsxl
(oesophagus) dgrs gSaA bldh fHkfÙk;k¡ eksVh rFkk is”kh;
(muscular) gksrh gSaA bldh E;wdl esEczsu esa ykWfUxV~;wfMuy ;k
yEcor~ QksYM~l (longitudinal folds) ik;s tkrs gSA

fp= Ø- 2-42% Scoliodon : Digestive System in Ventral View

5- vkek’k; (Stomach)& blksQsxl ihNs dh vksj mnj xqgk esa
fLFkr ,d cM+s rFkk is”kh; vkek’k; esa [kqyrk gSA ;s nksuksa ,d
v)ZpUnzkdkj fLQaDVj (semilunar sphincter) }kjk ,d&nwljs ls
vyx jgrs gSaA ;g fLQaDVj E;wdl esEczsu dk cuk gksrk gSA
vkek”k; (stomach) vaxzsth ds ‘J’ dh vk—fr dk gksrk gSA bldk
lehiLFk (proximal) mikax (limb) dkfMZ;d vkek’k; (cardiac
stomach) rFkk nwjLFk mikax (distal limb) ikbyksfjd vkek’k;
(pyloric stomach) dgykrk gSA dkfMZ;d rFkk ikbyksfjd
vkek”k;ksa ds e/; ,d dkfMZ;d dikV (cardiac sphincter) gksrk
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gSA bu nksuksa ds lfU/kLFky ij NksVs dks"k ds :i esa ,d jpuk
mHkjh jgrh gS ftls Cykb.M lSd (blind sac) dgrs gSaA dkfMZ;d
vkek”k; dh vkUrfjd E;wdl esEczsu vusd ykWfUxV~;wfMuy QksYM~l
(longitudinal folds) esa foU;flr jgrh gSA ;s QksYM~l vkxs dh
vksj blksQsxl ds QksYM~l ls lrr jgrs gSa rFkk ihNs dh vksj
Cykb.M lSd esa lekIr gks tkrs gSaA

ikbyksfjd vkek”k; dk vkUrfjd Lrj fpduk gksrk gS] vFkkZr~
blesa ykWfUxV~;wfMuy QksYM~l dk vHkko gksrk gS] fdUrq blds
nwjLFk fljs ij dqN QksYM~l gksrs gSaA bldk vfUre fljk l¡djk
gksrk gS tks ,d xksy o eksVh nhokjksa okyh is”kh; jpuk cukrk gS
ftls cjlk bf.V;kuk (Bursa intiana) dgrs gSaA blesa
ykWfUxV~;wfMuy QksYM~l ik;s tkrs gSaA cjlk bf.V;kuk ihNs vkar
(intestine) esa [kqyrk gSA

6- vkar (Intestine)& vkek”k; ihNs dh vksj vkar (intestine) esa
[kqyrk gSA ;g ,d pkSM+h vR;Ur NksVh uyh ds vkdkj dh gksrh gSA
LdkWfyvksMkWu esa vkaRk M~;wvksfMue (duodenum) o bfy;e (ileum)
esa fHkfUur ugha gksrhA ;g ihNs dh vksj lh/kh pydj jSDVe
(rectum) esa [kqyrh gSA bldh vkUrfjd lrg dh E;wdl esEczsu ,d
fljs ls foLrfjr gksdj LØkWy okYo (scroll valve) cukrh gSA
bldk ,d fljk vkar dh iwjh yEckbZ esa mlls tqM+k jgrk gS rFkk
nwljk fljk LorU= jgrk gSA Likbjy okYo ?kM+h ds fLizax dh rjg
vuqnS/;Z ls ?kwedj yxHkx 2 ,f.VDykWdokbt pØ (anticlockwise
turns) cukrk gSA ;g okYo vkar dh NksVh gksus dh deh iwjh djrk
gS vFkkZr~ “kks’k.k lrg dks c<+kus ds lkFk&lkFk vkar ls gksdj xqtjus
okys Hkkstu dh xfr ij Hkh fu;U=.k j[krk gSA

fp= Ø- 2-43% Scoliodon : (A) Intestine; (B) Intestine of
Squalusacanthias or Spiny after cut Open to Show Scroll Valve
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7- jSDVe (Rectum)& vkar ihNs dh vksj eyk”k; ;k jSDVe
(rectum) esa [kqyrh gSA ;g vkgkj uky dk vfUre Hkkx gS tks
xqnk }kjk Dyks,dk (cloaca) esa [kqyrk gSA ;g ,d NksVk Hkkx
gksrk gS ftlds i`"B Hkkx (dorsal side) esa ,d jSDVy xzfUFk
(rectal gland) ;k lhdy xzfUFk (caecal gland) fLFkr gksrh gSA
Dyks,dk esa ;wfjukstsukbVy ufydk,¡ (urinogenital ducts) Hkh
[kqyrh gSaA Dyks,dk “kjhj ds ckgj Dyks,dy fNnz (cloacal
opening) }kjk [kqyrk gSA

c- ikpu rU= dh xzfUFk;k¡ (Glands of Digestive System)–
LdkWfyvksMkWu esa ;—r (liver), vXU;k'k; (pancreas)] eyk”k; xzfUFk
(rectal gland) o Iyhgk (spleen) uked ikpd xzfUFk;k¡ ik;h tkrh gSa&

1- ;—r (Liver)& ;—r ,d yEch ihys jax dh xzfUFk gS tks mnj
xqgk (abdominal cavity) esa ihNs dh vksj ,d cM+s Hkkx rd QSyh
jgrh gSA blesa nks ikfy;k¡ (lobes) gksrh gSa tks vkxs dh
vksj ,d&nwljs ls tqM+h jgrh gSaA ;gha ij ;s ,d fyxkes.V
(ligament) }kjk mnj xqgk dh nhokj ls tqM+rh gSA nk;ha ikyh
(right lobe) esa ‘V’ ds vkdkj dk ,d xky cSMj (gall bladder)
fLFkr gksrk gSA blesa ;—r }kjk lzkfor ckby lafpr jgrk gSA
nksuksa yksCl ls NksVh&NksVh ufydk,¡ fudydj ,d la;qDr fiÙk
okfguh (common bile duct) cukrh gSa] tks vkar esa LØkWy okYo
dh tM+ ij [kqyrh gSA ,d izkS<+ LdkWfyvksMkWu esa ckby MDV dh
yEckbZ yxHkx 3 cm gksrh gSA

2- vXU;k’k; ;k iSfUØ;kt (Pancreas)& iSfUØ;kt] vkek”k; dh
nksuksa Hkqtkvksa ds e/; fLFkr gksrk gSA blesa Hkh nks yksCl ik;s tkrs
gSa& (a) i`"B ;k MkWlZy yksc (dorsal lobe)] rFkk (b) v/kj ;k
os.Vªy yksc (ventral lob)A MkWlZy yksc dkfMZ;d vkek'k; ds
fiNys Hkkx ds Åij lekUrj fLFkr jgrk gS rFkk os.Vªy yksc
ikbyksfjd vkek”k; ds lehi fLFkr gksrk gSA iSfUØ,fVd okfguh
(pancreatic duct) vXU;k”k; dh iw.kZ yEckbZ esa ls gksrh gqbZ vakr
esa] ckby MDV ds fNnz ds Bhd foeq[k (opposite) [kqyrh gSA

3- jSDVy xzfUFk (Rectal gland)& ;g jSDVe ds i`"B Hkkx (dorsal
side) ij fLFkr ,d Cykb.M lSd dh rjg ik;h tkrh gS tks
jSDVe esa [kqyrh gSA ;g vR;Ur gh oSLD;qyj (vascular) rFkk
fyEQkWbM Ård (lymphoid tissue) dh cuh gksrh gSA bldk dk;Z
vHkh rd Kkr ugha gks ik;k gSA

4-- Iyhgk (Spleen)& Iyhgk nks yksCl ls cuh ,d cM+h xzfUFk gksrh
gSA bldk ,d yksc dkfMZ;d vkek”k; ds ckgî ry ij rFkk
nwljk ;k nwjLFk yksc ikbyksfjd vkek”k; ds lekUrj fLFkr gksrk
gSA nwjLFk yksc iryk o yEck gksrk gSA bldk ikpu ls dksbZ
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lEcU/k ugha gksrk gS] D;ksafd ;g ,d fyEQkWbM vax gS tks
fyEQksbV~l dk fuekZ.k djrk gSaA

2-4-2 esa<d dk ikpu rU= (Digestive System of Frog)

eas<d ds ikpu rU= esa vkgkj uky vkSj ikpd xzfUFk;k¡ lfEefyr gSaA

vkgkj uky (Alimentary Canal)& ;g yEch] dq.Mfyr ufydk gS
ftldh pkSM+kbZ fofHkUu LFkkuksa ij vyx&vyx gksrh gSA ;g vxys fljs ij eq¡g
(mouth) rFkk fiNys ij voLdj }kj (cloacal aperture) }kjk [kqyrh gSA blesa
eq[kxqgk] QSfjaDl (pharynx)] blksQsxl] vkek”k;] NksVh vkar] cM+h vkar rFkk
Dyks,dk vkfn lfEefyr gSa&

1- eq[k (Mouth)& vkgkj uky eq¡g ls “kq: gksrh gS tksfd pkSM+k] nks tcM+ksa
ls f?kjk gqvk gksrk gSA tcM+ksa ij vpyk;eku gksaB ik;s tkrs gSaA bldk
Åijh tcM+k fLFkj rFkk fupyk tcM+k pyk;eku gksrk gSA

2- eq[k xqgk (Buccal cavity)& eq¡g pkSM+h] fo”kky] mFkyh eq[k xqgk esa
[kqyrk gSA blds lhfy,VsM dkWY;qEuj ,fiFkhfy;y vLrj (ciliated
columnar epithelial lining) esa E;wdl xzfUFk;k¡ (mucous glands) ik;h
tkrh gSa tks Hkkstu ds Lusgu (Lubrication) gsrq E;wdl (Mucous)
lzkfor djrh gSaA eas<d esa ykj xzfUFk;k¡ ugha ik;h tkrhaA

(a) nk¡r (Teeth)& fupyk tcM+k nUrghu (teethless) gksrk gS fdUrq
Åijh tcM+s esa NksVs] “kaDokdkj] ihNs dh vksj eqM+s gq, nk¡r
izheSfDlyh (premaxillae) vkSj eSfDlyh (maxillae) gfì;ksa ds
izR;sd vksj iafDr esa O;ofLFkr jgrs gSaA buds vfrfjDr eq[k xqgk
dh Nr esa nks NksVh&NksVh oksej (vomer) uked gfì;ksa ij
oksesjkbu nk¡r (vomerine teeth) vkSj ik;s tkrs gSaA nksuksa izdkj ds
nk¡r f”kdkj dks pckus ds dkEk ugha vkrs fdUrq budk dk;Z f”kdkj
dks idM+s jguk rFkk fQlydj ckgj vkus ls jksduk gksrk gSA ;s
nk¡r gkseksMkW.V (homodont) rFkk ,ØksMkW.V (acrodont) gksrs gSaA

(b) thHk (Tongue)& eq[k xqgk ds Q”kZ ij ,d fo”kky] ek¡ly]
fpiduh thHk ik;h tkrh gSA budk vxyk fljk fupys tcM+s ds
vanj ds fdukjs ls tqM+k jgrk gSA bldk fiNyk fljk LorU= rFkk
f}”kkf[kr (bifid) gksrk gS ftls >Vds ls ckgj fudkyus ds ckn
mldh fpiduh lrg ls f”kdkj dks idM+dj tYnh ls eq[k xqgk
ds vanj [khap ysrk gSA

(c) vkUrfjd uklkfNnz (Internal nostrils)& eq[k xqgk dh Nr esa
vkxs dh vksj izR;sd oksesjkbu nk¡r lkeus ,d&,d vkUrfjd
uklkfNnz (internal nstril) ik;k tkrk gSA buds }kjk usty xqgk,¡
(nasal cavities) eq[k xqgk esa [kqyrh gSaA ;s “olu esa enn djrs
gSaA
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fp= Ø- 2-44% Buccopharyngeal Cavity of Frog

(d) us= xksydksa ds mHkkj (Bulging of eye balls)& eq[k xqgk dh
Nr esa oksesjkbu nk¡rks ds ihNs nks fo”kky] v.Mkdkj] gYds ihys
{ks= ik;s tkrs gSa tks us= xksydksa ds mHkkj gksrs gSaA

3- QSfjaDl (Pharynx)& eq[k xqgk ihNs dh vksj fcuk fdlh fpUgkadu ds
QSfjaDl (pharynx) ls tqM+h jgrh gSA vr% dHkh&dHkh nksuksa Hkkxks a dks
cDdksQSfjfUt;y xqgk (buccopharyngeal cavity) ds uke ls Hkh iqdkjrs
gSaA fofHkUu fNnz QSfjaDl esa [kqyrs gSaA QSfjaDl ds Q”kZ ij ,d mHkj ik;k
tkrk gS ftlesa ,d Å/oZ f>jh tSlk fNnz ik;k tkrk gS ftls XykWfVl
(glottis) dgrs gSa tks ySfjaxks&Vªsfd;y dks"B (laryngo-tracheal
chamber) esa [kqyrh gSA QSfjaDl dh Nr esa nksuksa ik”oksZa esa ;wLVsfd;y
fNnz (eustachial aperture) ik;k tkrk gS tks e/; dku esa [kqyrk gSA
uj esa<d esa QSfjaDl ds vk/kkj ij nksuksa tcM+ksa ds tksM+ ij NksVk&lk
Okksdy lSd dk eq¡g ik;k tkrk gSA QSfjaDl ihNs dh vksj ,d pkSM+s fNnz
xySV (gullet) }kjk blksQsxl (oesophagus) esa [kqyrk gSA

4- blksQsxl (Oesophagus)& ;g NksVh pkSM+h vR;f/kd rU; ufydk gS
tks vkek'k; esa [kqyrh gSA bldk ,fiFkhfy;y vLrj Å/oZ :i esa eqM+k
jgrk gS rFkk mlesa dqN E;wdl xzfUFk;k¡ (mucous glands) ik;h tkrh
gSA

5- vkek’k; (Stomach)& vkek”k; nsg xqgk esa ck;ha vksj fLFkr jgrk gS
rFkk MkWlZy ckWMh oky (dorsal body wall) ls ,d ehts.Vªh
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(mesentery) }kjk tqM+k jgrk gS ftlls ehlksxSLVj (mesogaster) dgrs
gSaA ;g yxHkx 4 cm yEck] pkSM+k] oØkdkj FkSyk gS ftldh fHkfÙk;k¡
eksVh gksrh gSaA bldk vxyk pkSM+k Hkkx dkfMZ;d LVed (cardiac
stomach) rFkk fiNyk l¡djk Hkkx ik;yksfjd LVed (pyloric
stomach) dgykrk gSA vkek”k; dh vkUrfjd fHkfÙk esa vusd Hkyh&Hkk¡fr
fodflr Å/oZ eksM+ (longitudinal folds) ik;s tkrs gSa tks Hkkstu vkus
ij QSy tkrs gSaA bldh E;wdl ,fiFkhfy;e Eksa vusd cgqdksf”kdh;
xSfLVªd xzfUFk;k¡ (gastric glands) rFkk ,d dksf”kdh; vkWfDlf.Vd
xzfUFk;k¡ (Oxyntic glands) ik;h tkrh gSa tks Øe”k% isfIluksftu
(pepsinogen) ,Utkbe rFkk gkbMªksDyksfjd vEy lzkfor djrs gSaA
vkek”k; dk fiNyk ;k ik;yksfjd fljk (pyloric end) l¡djk rFkk
ladqfpr gksrk gS rFkk blds vkar esa [kqyus okys eq¡g ij ,d o`Ùkdkj
NYys tSlh fLQaDVj ek¡lisf”k;k¡ (sphincter muscles) ik;h tkrh gSa
ftUgsa ik;yksfjd okYo dgrs gSaA vkek'k; Hkkstu dk Hk.Mkj.k rFkk ikpu
djrk gSA

6- NksVh vkar (Small intestine)& ;g yxHkx 30 cm yEch] iryh]
l¡djh ufydk gS tks feM MkWlZy ckWMh oky (mid dorsal body wall) ls
ehts.Vªh }kjk tqM+k jgrk gSA ;g nks Hkkxksa dk cuk gksrk gS & vxyk
NksVk l¡djk Hkkx M~;wvksfMue (duodenum) rFkk cgqr yEck fiNyk Hkkx
bfy;e (ileum)–

(a) M~;wvksfMue (Duodenum)& ;g vkek”k; ds lekUrj vkxs dh
vksj c<+h gqbZ ‘U’ ds vkdkj dh ufydk gSA blesa ;—r rFkk
iSfUØ;kt ls vkdj ,d dkWeu ghisVksiSfUØ,fVd MDV (common
hepatopancreatic duct) [kqyrh gS tksfd fiÙk rFkk iSfUØ,fVd
jl (pancreatic juice) ykrh gSA
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fp= Ø- 2-45% Frog : Digestive System

(b) bfy;e (Ileum)& ;g vkgkj uky dk lcls yEck Hkkx gS rFkk
fiNys fljs ij eyk”k; (rectum) esa [kqyus ls igys dbZ NYys
cukrk gSA blds vkUrfjd vLrj esa dbZ Å/oZ eksM+ (longitudinal
folds) ik;s tkrs gSa fdUrq blesa mPp d'ks#fd;ksa tSlh lPph
foykbZ (villi), fØIV~l (crypts) rFkk xzfUFk;k¡ (glands) ugha ik;h
tkrhaA Hkkstu dk ikpu (digestion) rFkk vo“kks’k.k (absorption)
NksVh vkar esa gksrk gSA

7- cM+h vkar ;k eyk’k; (Large intestine or rectum)& ;g NksVh]
pkSM+h] yxHkx 4 cm yEch ufydk gS tks lh/kh gksdj ey}kj
(anus) }kjk Dyks,dk (cloaca) esa [kqyrh gSA ey}kj ij ,uy fLQaDVj
(anal sphincter) ik;k tkrk gSA blds vLrj esa vusd Å/oZ eksM+
(longitudinal folds) ik;s tkrs gSaA bldk dk;Z ey dk fuekZ.k
djuk] ,d= djuk rFkk mlesa ikuh dh ek=k de djuk gksrk gSA

8- Dyks,dk (Cloaca)& ;g cM+h vUr dk NksVk] lSd tSlk Hkkx gS ftlesa
ey}kj (anus) rFkk ;wfjuksftukbVy fNnz (urinogenital aperture)
[kqyrs gSaA Dyks,dk “kjhj ds fiNys fljs ij Dyks,dy fNnz (cloacal
aperture) }kjk ckgj [kqyrk gSA



176

v/;koj.k dk
rqyukRed fooj.k

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

2-4-3 ikpd xzfUFk;k¡ (Digestive Glands)

vkek'k; dh xSfLVªd xzfUFk;ksa (glastric glands) rFkk NksVh vkar dh
b.VsLVkbuy xzfUFk;ksa ds vfrfjDr ;—r vkSj iSfUØ;kt nks ,slh xzfUFk;k¡ gSa tks
vkgkj uky ls lEcfU/kr gksrh gSa&

1- ;—r (Liver)& d”ks#fd;ksa ds “kjhj esa ik;h tkus okyh ;g lcls cM+h
xzfUFk gSA ;g yky Hkwjs jax dh cgqfi.Mh; xzfUFk gS tks ân; rFkk QsQM+ksa
ds fudV fLFkr jgrh gSA esa<d ds ;—r esa rhu fi.M gksrs gSa& ck;k¡]
nk;k¡ ,oa e/;A ;—r dh vusd cgqHkqth; dksf”kdk,¡ gjs jax
dk ,sYdsykbu nzo (alikaline fluid) lzkfor djrh gSa ftls fiÙk (bile)
dgrs gSaA fiÙk cM+s] xksyh; gjs jax dh iryh fHkfÙk okys fiÙkk”k; (gall-
bladder) esa ,d= jgrk gSA fiÙkk”k; ;—r ds fi.Mksa ds e/; fLFkr
jgrk gSA fiÙkk”k; ls fudyh gqbZ flfLVd MDV (cystic duct) rFkk
;—r ds fi.Mksa ls fudyh gqbZ fgisfVd MDV (hepatic duct) ,d&nwljs
ls feydj dkWeu ckby MDV (common bile duct) cukrh gSaA ;g
ufydk iSfUØ;kt ls gksrh gqbZ xqtjrh gS rFkk blesa iSfUØ,fVd MDV
(pancreatic duct) Hkh fey tkrh gS ftlls dh fgiSVksiSfUØ,fVd ufydk
(hepatopancreatic duct) curh gS tks M~;wvksfMue (duodenum) esa
[kqyrh gSA fiÙk esa ikpd jl ugha gksrk] ;g dsoy olkvksa dk
ik;lhdj.k (emulsification) djrk gSA vr% ;—r lPph ikpd xzfUFk
ugha gSA

2- iSfUØ;kt (Pancreas)& ;g vfu;fer] vR;f/kd “kk[kkfUor] piVh]
ihys jax dh xzfUFk gS tks vkek”k; vkSj M~;wvksfMue ds chp dh ehts.Vªh
(mesentry) esa fLFkr gksrk gSA ;g ,.Mks ,oa ,DlksØkbu (endo and
exocrine) nksuksa gh izdkj dh xzfUFk gSA bldk ,.MksØkbu Hkkx fNrjs gq,
ySaxjgSal ds }hi (Islets of Langerhans) dk cuk gksrk gS tks bUlqfyu
(Insulin) gkWeksZu lzkfor djrk gSA bldk ,DlksØkbu Hkkx iSfUØ,fVd
jl (pancreatic juice) lzkfor djrk gS ftlesa vusd ikpd ,UtkbEl
ik;s tkrs gSaA iSfUØ;kt dh dksbZ LorU= ufydk ugha gksrh vkSj bldk
iSfUØ,fVd jl ghisVksiSfUØ,fVd MDV (hepatopancreatic duct) }kjk
M~;wvksfMue dks igq¡pk;k tkrk gSA

2-4-4 ;wjkseSfLVDl dk ikpu rU=
(Digestive System of Uromastix)

ikpu rU= ds vUrxZr vkgkj uky rFkk mlls lEcfU/kr ik¡p xzfUFk;k¡ vkrh gSa&

A. vkgkj uky (Alimentary Canal)– ;wjkseSfLVDl dh vkgkj uky iw.kZ
gksrh gSA ;g ,d yEch uyh gS tks eq[k ls 'kq: gksdj ihNs Dyks,dy
fNnz esa lekIr gksrh gSA bls fuEufyf[kr Hkkxksa esa foHkkftr fd;k tk
ldrk gSa& ¼1½ eq[k rFkk eq[k xqfgdk] ¼2½ QSfjaDl] ¼3½ blksQsxl]
¼4½ vkek'k;] ¼5½ NksVh vkar] ¼6½ cM+h vkar rFkk ¼7½ Dyks,dkA
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1- eq[k rFkk eq[k xqfgdk (Mouth and buccal cavity)& eq[k flj
ds vxz fljs ij ,d pkSM+h njkj ds :i esa tcM+ksa ds e/; fLFkr
gksrk gS rFkk Åijh ,oa fupys ek¡ly fyIl (upper and lower
fleshy lips) }kjk f?kjk jgrk gSA nksuksa fyIl gkWuh LdsYl ls <ds
jgrs gSaA Åijh fyi dk fdukjk 'kkiZ (sharp) gksrk gS tks fupys
fyi ds xksy fdukjs dks <ds jgrk gSA eq[k vanj eq[k xqfgdk esa
[kqyrk gS tks vkxs l¡djh rFkk ihNs pkSM+h gksrh gSA ;g vanj ls
E;wdl esEczsu (mucous membrane) ls vkLrfjr jgrh gS rFkk
blesa nk¡r] ftOgk rFkk vkUrfjd ukfldk fNnz fLFkr gksrs gSa&

(a) nk¡r (Teeth)& Åijh tcM+s dh izheSfDlyh] eSfDlyh rFkk
fupys tcM+s dh Ms.Vsjht gfì;ksa ds ckgjh fdukjksa ij yxs
gksrs gSaA eq[k xqfgdk dh Nr ;k iSysV (palate) bMs.VqYkl
(edentulous) ;k nUrfoghu gksrk gSA vk;q c<+us ds lkFk&lkFk
nk¡r f?klrs jgrs gSaA blhfy, nksuksa tcM+ksa dk vkxs dk Hkkx
o;Ld fytkMZ (lizard) esa nUrfoghu gks tkrk gSA

(b) ftOgk (Tongue)& eq[k xqfgdk dh tehu ij viuh
feM&oS.Vªy ykbu ls tqM+h gq, ,d lqfodflr ek¡ly] jQ
(rough) rFkk Vªkb,axqyj (triangular) ftOgk ik;h tkrh gSA
bldk vxz l¡djk fljk LorU=] ckbfQM (bifid) ;k [kk¡puqek
rFkk iksVªwflcy (protrusible) gksrk gSA bldk i”p fljk pkSM+k]

fQDLM (fixed) rFkk pkSM+h [kk¡p ds }kjk ckbQjdsVsM
(bifurcated) gksrk gSA ftOgk ij ,d feM&MkWlZy xzwo gksrk
gSA ;g XyS.Mqyj iSfiyh ls <dh jgrh gS rFkk blesa VsLV
cM~l (taste buds) gksrh gSaA

fp= Ø- 2-46% Uromastix : Floor of Buccal Cavity with Tongue

(c) vkUrfjd ukfldk fNnz (Internal nares)& flj ds LukmV
ds vxz Hkkx ij ckgjh ukfldk fNnz fLFkr gksrs gSa tks vanj
usly pSEcj esa [kqyrs gSaA usly pSEcj eq[k xqfgdk esa ,d
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tksM+h vkUrfjd ukfldk&fNnzksa ds }kjk [kqyrs gSa tks eq[k
xqfgdk Nr ds vxz Hkkx ij fLFkr gksrs gSaA

fp= Ø- 2-47% Uromastix : Alimentary Canal with Digestive Glands

2- QSfjaDl (Pharynx)& eq[k xqfgdk ihNs dh vksj QSfjaDl esa
[kqyrh gSA ;g ,d NksVk iSlst (passage) gksrk gS tks ,d pkSM+k
fNnz ;k xqysV (gullet) ds }kjk ihNs dh vksj blksQsxl esa [kqyrk
gSA QSfjaDl dh nhokj E;wdl esEczsu ls vkLrfjr jgrh gS tks
yEcor~ QksYM~l (longitudinal folds) ds :i esa mHkjh jgrh gSA
QSfjaDl ds RkYk tehu ij ,d ehfM;u yEcor~ fLyV (slit) ftls
XykWfVl (glottis) dgrs gSa] ik;k tkrk gSA ;g ftOgk ds Ik”p
ckbQjds”ku (bifurcation) ds e/; fLFkr gksrk gS rFkk Vªsfd;k
(trachea) esa [kqyrk gSA QSfjaDl ds nksuksa vksj fupys tcM+s ds
tqM+us ds LFkku ij ;wLVsfd;u V~;wc (eustachian tube) ds NksVs
xksy fNnz gksrs gSaA



179

v/;koj.k dk
rqyukRed fooj.k

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

3- blksQsxl (Oesophagus)& ;wjkseSfLVDl esa blksQsxl ,d yEch]
l¡djh rFkk ek¡ly ufydk ds :i esa gksrk gS tks Hkkstu dks
fuxyrs le; dkQh QSy ldrk gSA bldh vkUrfjd lrg ij
vusd yEcor~ QksYM~l ik;s tkrs gSaA blksQsxl ihNs dh vksj
vkek”k; esa [kqyrk gSA

4- vkek’k; (Stomach)& vkek”k; nsg&xqgk esa ck;ha vksj fLFkr
gksrk gSA ;g yEck] ufydkdkj] eqM+s gq, lSd (sac) ds vkdkj dk
rFkk blksQsxl ls pkSM+k gksrk gSA bldh Hkhrjh lrg dkWudso rFkk
ckgjh dkWuoSDl gksrh gSA bldk vxz Hkkx dkfMZ;d vkek’k;
(cardiac stomach) rFkk Ik'p Hkkx ikbyksfjd vkek’k;
(pyloric stomach) esa foHkkftr gksrk gSA dkfMZ;d vkek”k; ck;sa
fyoj yksc dh MkWlZy lrg ij fLFkr gksrk gSA vkek”k; nsgxqgk
dh Hkhrjh nhokj ls iSfjVksfu;e ds ,d QksYM ;k ehtksxsLVj
(mesogester) ls tqM+k jgrk gSA vkek”k; dh nhokj eksVh rFkk
iss'kh;qDr gksrh gSA bldk vkUrfjd E;wdl Lrj (mucous lining)
vusd yEcor~ QksYM~l esa mHkjk jgrk gSA ;s QksYM~l dkfMZ;d
vkek'k; esa lqfodflr] tcfd ikbyksfjd vkek”k; esa de fodflr
gksrs gSA ikbyksfjd vkek”k; ds i”p fljs ij ,d Li"V
dUlfVªD”ku (constriction) ik;k tkrk gS ftlds vanj ,d
ljdqyj is”kh ;k ikbyksfjd fLQaDVj ;k okYo (pyloric
sphincter or valve) fLFkr gksrk gS tks ikbyksfjd vkek”k; ls
Hkkstu dks M~;wvksfMue esa tkus nsrk gS] ijUrq Hkkstu dks
M~;wvksfMue ls vkek”k; esa okil ugha vkus nsrkA

fp= Ø- 2-48% Uromastix : T. S. of Cardiac Stomach
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fp= Ø- 2-49% Uromastix : T. S. of Pyloric Stomach

5- NksVh vkar (Small intestine)& NksVh vkar ,d yEch] l¡djh
rFkk dq.Mfyr ufydk ds :i esa gksrh gS tks vius vxz
M~;wvksfMue rFkk i’p bfy;e Hkkxksa esa foHkkftr jgrh gS&

(a) M~;wvksfMue (Duodenum)& ;g NksVh vkar dk igyk Hkkx
gS tks yxHkx 10 lseh yEck gksrk gSA ;g ‘U’ ds vkdkj esa
eqM+k gksrk gSA buesa ckby rFkk iSfUØ,fVd ufydk,¡ (bile and
pancreatic ducts) [kqyrh gSaA ihNs dh vksj ;g bfy;e
(ileum) esa [kqyrk gSaA

(b) bfy;e (Ileum)& NksVh vkar dk ;g Hkkx yEck] l¡djk ,oa
dq.Mfyr gksrk gS tks M~;wvksfMue rFkk dksyu (colon) ds e/;
esa fLFkr jgrk gSA bldh vkUrfjd lrg ij ikl&ikl fLFkr
ygjuqek yEcor~ E;wdl QksYM~l ik;s tkrs gSa tks lzko.k
(secretion) rFkk vo“kks’k.k ds fy, vkar ds vanj dk {ks=Qy
(area) c<+krs gSaA ;g nsgxqgk dh MkWlZy nhokj ls MkWlZy
ehls.Vªh (dorsal mesentry) dh lgk;rk ls tqM+h jgrh gSA
ihNs dh vksj ;g cM+h vkar (large intestine) esa [kqyrh gSA
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fp= Ø- 2-50% Uromastix : T. S. of Duodenum

6- cM+h vkar (Large Intestine)& cM+h vkar fuEufyf[kr nks Hkkxksa
esa foHkkftr gksrh gS& (a) dksyu] rFkk (b) jSDVeA

(a) dksyu (Colon)& ;g cM+h vkar dk lehiLFk Hkkx (proximal
part) gS tks vkxs dh vksj bfy;e ls rFkk ihNs dh vksj jSDVe
ls tqM+k gksrk gSA bldk vxz Hkkx pkSM+k rFkk i”p Hkkx
/khjs&/khjs l¡djk gksrk pyk tkrk gSA dksyu rFkk bfy;e ds
lfU/k LFky ij ,d Cykb.M ikmp ;k vU/k FkSyh (blind
pouch) ik;h tkrh gS ftls lhde (caecum) dgrs gSaA
lhde ,oa dksyu dh nhokjsa bfy;e dh nhokjks a ls iryh rFkk
yxHkx lsehVªkUlisjs.V (semitransparent) gksrh gSA vanj
bfy;e rFkk dksyu ds lfU/k&LFky ij ,d bfy;ksdkWfyd
okYo (ileocolic valve) ik;k tkrk gSA

(b) jSDVe (Rectum)& cM+h vkar dk nwjLFk] l¡djk ,oa eksVh
nhokj;qDr Hkkx jSDVe (rectum) gksrk gS tks Åij dks ck;ha
vksj eqM+dj fQj ihNs dh vksj eqM+k gksrk gSA jSDVe ihNs dh
vksj Dyks,dy pSEcj (cloacal chamber) esa [kqyrk gSA jSDVe
rFkk Dyks,dk ds lfU/kLFky ij Dyks,dks&jSDVy okYo ;k
fLQaDVj (cloacorectal valve or sphincter) ik;k tkrk gSA

7- Dyks,dk (Cloaca)& ;wjkseSfLVDl esa Dyks,dk ufydk ds vkdkj
dk gksrk gSA ;g vanj ls ,d tfVy lajpuk cukrk gS ftlesa rhu
pSEclZ (chambers) ik;s tkrs gSa& (a) dksizksfM;e] (b) ;wjksfM;e
rFkk (c) izksDVksfM;eA

(a) dksizksfM;e (Coprodaeum)& ;g Dyks,dk dk lehiLFk
Hkkx gS ftlesa vusd dUlfVªD”kUl ;k fldqM+usa (constrictions)
ik;h tkrh gSaA bl Hkkx esa jSDVe [kqyrk gSA ;g ihNs dh
vksj ,d fLQaDVj (sphincter) ds }kjk ;wjksfM;e esa [kqyrk gSA
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(b) ;wjksfM;e (Urodaeum)& ;g Dyks,dk dk e/; Hkkx gS
ftlesa ew= ,oa tuu ufydk [kqyrh gSaA ;g ihNs dh vksj
izksDVksfM;e esa [kqyrk gSA

(c) izksDVksfM;e (Proctodaeum)& ;g Dyks,dk dk vfUre Hkkx
gS tks ,d VªkUlolZ fNnz (transverse aperture) }kjk ckgj
[kqyrk gS] ftls Dyks,dy ,ipZj (cloacal aperture) dgrs
gSaA ;g /kM+ rFkk iw¡N ds lfU/kLFky ds os.Vªy ry ij fLFkr
gksrk gSA

Dyks,dk eyew= ls ty dh ek=k dks iqu% lks[kus
(reabsorption) esa lgk;d gksrk gSA ;g izfØ;k jsrhys bykdksa
esa ik;s tkus okys tUrqvksa esa vR;f/kd ykHkizn gksrh gS tgk¡
ikuh dh deh cuh jgrh gSA

(B) ikpd xzfUFk;k¡ (Digestive Glands)& ;wjkseSfLVDl esa vkgkj uky ls
lEcfU/kr ik¡p xzfUFk;k¡ fuEufyf[kr gSa&

1- lSykbojh xzfUFk;k¡ (Salivary glands)& dhFk (Keith) ds
vuqlkj ;wjkseSfLVDl dh eq[k xqfgdk esa dqN lSykbojh xzfUFk;k¡
fLFkr gksrh gSa tks E;wdl dk lzko.k djrh gSaA

2- xSfLVªd xzfUFk;k¡ (Gastric glands)& ;s vkek”k; ds vanj
mldh E;wdl esEczsu esa ik;h tkrh gSA ;s Hkkstu dks ipkus ds fy,
vkek”k; esa xSfLVªd jl (gastric juice) dk lzko.k djrh gSaA

3- fyoj (Liver)& fyoj esa nks yksCl ik;s tkrs gSaA ;g xgjs yky
jax dk gksrk gSA nk;k¡ yksc cM+k rFkk yEck gksrk gS tcfd ck;k¡
yksc NksVk gksrk gSA fyoj QsQM+ksa ds uhps rFkk ân; ds i'p Hkkx
esa fLFkr gksrk gSA nksuksa yksCl ds chp esa ,d xky CySMj (gall
bladder) fLFkr jgrk gSA xky CySMj ls ,d flfLVd (cystic
duct) MDV fudyrh gSA ;g nk;sa yksc dh fgiSfVd MDV
(hepatic duct) ls feydj ckby MDV (bile duct) cukrh gS tks
vkxs c<+dj M~;wvksfMue esa [kqyrh gSA ck;sa yksc ls ,d nwljh
ckby MDV fudydj M~;wvksfMue esa [kqyrh gSA ;s nksuksa ufydk,¡
iSfUØ,fVd ufydk ds fNnz ds ihNs vyx&vyx [kqyrh gSaA

4- iSfUØ;kt (Pancreas)& iSfUØ;kt ,d lQsn] l¡djh rFkk yEch
xzfUFk gksrh gS tks vkek”k; rFkk M~;wvksfMue ds chp esa fLFkr gksrh
gSA blls ,d iSfUØ,fVd MDV fudydj M~;wvksfMue esa ckby
MDV ds lkeus [kqyrh gSA

5- b.VsLVkbuy xzfUFk;k¡ (Intestinal glands)& NksVh vkar ds
vanj bldh E;wdl esEczsu esa NksVh&NksVh vla[; b.VsLVkbuy
xzfUFk;k¡ fLFkr gksrh gSa tks vkU= esa Hkkstu dks ipkus ds fy,
b.VsLVkbuy jl (intestinal juice) dk lzko.k djrh gSaA
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;wjkseSfLVDl dk #f/kj ifjogu rU= can (closed) izdkj dk gksrk
gSA ;g fuEufyf[kr Hkkxksa ls feydj cuk gksrk gS& (i) ân;]
(ii) /keuh rU=] (iii) f”kjk rU= rFkk (iv) #f/kjA

2-4-5 dcwrj dk ikpu rU= (Digestive System of Pigeon)

dcwrj dk ikpu rU= vU; if{k;ksa dh rjg vusd y{k.kksa esa fo”ks’k izdkj dk
gksrk gS rFkk Hkkstu dks “kh?kz ipkus ds fy, :ikUrfjr gksrk gSA ;g vkgkj uky
rFkk mlls lEcfU/kr ikpd xzfUFk;ksa ls feydj curk gS&

(A) vkgkj uky (Alimentary Canal)& dcwrj dh vkgkj uky yEch]
V~;wcyj rFkk dq.Mfyr gksrh gS tks eq[k ls izkjEHk gksdj ihNs Dyks,dy
fNnz ds }kjk ckgj [kqyrh gSA bls Li"Vrk eq[k ,oa eq[k xqfgdk] QSfjaDl]
blksQsxl ,oa ØkWi] vkek”k;] NksVh vkar] cM+h vkar] Dyks,dk ,oa
Dyks,dy fNnz esa foHkkftr fd;k tk ldrk gS&

1- eq[k ,oa eq[k xqfgdk (Mouth and buccal cavity)& dcwrj esa
eq[k pkSM+h njkj ds :i esa ik;k tkrk gS tks Åij rFkk uhps ls
fcuk nk¡r dh gkWuhZ pksap (horny beaks) ls f?kjk jgrk gSA eq[k
ihNs eq[k xqfgdk (buccal cavity) esa [kqyrk gSA

bldh eq[k xqfgdk esa dksbZ fo”ks’k y{k.k ugha gksrsA ;g vfu;fer
vkdkj dh gksrh gSA blds ry (floor) ij ,d yEch] frdksuh
rFkk l¡djh o vkxs ls uqdhyh ftOgk (tongue) ik;h tkrh gS]
ftl ij dqN gh VsLV cM~l (taste buds) fLFkr gksrh gSaA eq[k
xqfgdk ihNs dh vksj QSfjaDl esa [kqyrh gSA

2- QSfjaDl (Pharynx)& eq[k xqfgdk dk i”p Hkkx QSfjaDl dgykrk
gSA ,d tksM+h yEcs fNnz tks iksLVhfj;j&us;lZ (posterior-nares)
gksrs gSa] QSfjaDl dh Nr ij ihNs dh vksj [kqyrs gSa tks Ldy ds
iSysVy QksYM~l ds }kjk <¡ds jgrs gSaA iksLVhfj;j us;lZ ds Bhd
ihNs e/; esa ,d QSfjaxksfVEisfud ;k ;wLVsfd;u V~;wc
(pharyngotympanic or eustachian tube) dk fNnz fLFkr gksrk gSA
QSfjaDl dh ryh ij ,d v.Mkdkj fNnz ik;k tkrk gSA tks fyIl
(lips) ;k QksYM~l ls f?kjk jgrk gS] bls XykWfVl (glottis) dgrs
gSaA XykWfVl ihNs dh vksj QsQM+ksa (lungs) dh VªSfd;y V~;wCl
(tracheal tubes) esa [kqyrk gSA QSfjaDl ihNs dh vksj blksQsxl
(oesophagus) esa [kqyrk gSA

3- blksQsxl ,oa ØkWi (Oesophagus and crop)& QSfjaDl ihNs
dh vksj ,d yEch] yphyh rFkk eksVh nhokj dh ,d uyh esa
[kqyrk gS] ftls blksQsxl ;k xqysV (oesophagus or gullet)
dgrs gSaA ;g ihNs dh vksj xnZu ls gksrk gqvk vkek'k; esa [kqy
tkrk gSA
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ØkWi (Crop)& xnZu ds vk/kkj ij rFkk LVjue ds Bhd lkeus
blksQsxl dk e/; Hkkx ,dne Qwydj ,d ckbyksCM (bilobed)
FkSyhuqek (sac-like) jpuk cukrk gS] ftls ØkWi dgrs gSaA ØkWi dh
nhokj iryh rFkk yphyh gksrh gSA ;g ,d Hkkstu fjtjokW;j
(food reservoir) dh rjg dk;Z djrk gS] ftlesa dcwrj “kh?kzrk ls
fuxys gq, lw[ks rFkk dM+s Hkkstu ds nkuksa (foodgrains) dks ue
rFkk dksey (moistened and softened) cukus ds fy, laxzghr
djrs gSaA

fp= Ø- 2-51% Pigeon : Digestive System : (A) Alimentary Canal,
(B) Buccopharyngeal Cavity, (C) Internal Structure of Crop

after cut Open, (D) Sagittal Section of Stomach,
(E) Structure of Cloaca (in Longitudinal Section)

dcwrj esa uj vkSj eknk nksuksa esa ØkWi dh vkUrfjd Lrj
dh ,fiFkhfy;y dksf”kdk,¡ iztuu dky esa eksVh gksdj fyfiM~l
(lipids) ds lkFk LDosel dksf”kdkvksa (squamous cells)
esa :ikUrfjr gksdj vius f”k”kqvksa ;k pwtksa dks fiykus ds fy,
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fiftvu ;k ØkWi feYd (pigeon or crop milk) dk lzko.k
djrh gSA fiftvu feYd ØkWi esa xzfUFk;ksa ds }kjk lzkfor ugha
gksrk cfYd] ØkWi dh vkUrfjd ,fiFkhfy;y dksf”kdkvksa
ds :ikUrj.k rFkk muds fMtsusjs”ku ds }kjk lzkfor gksrk gSA
dcwrj bl lzkfor fiftvu feYd dks vius f”k”kq if{k;ksa dks QhM
djkus dks viuh pksap }kjk muds eq[k esa m¡Msy nsrs gSaA ;s vius
f”k”k if{k;ksa dks rc rd fiftvu feYd ij QhM (feed) djkrs gSa]
tc rd os viuk Hkkstu Lo;a ysus esa leFkZ ugha gks tkrsA
izksySfDVu (prolactin) gkWeksZu tks fiV~;wVjh xzfUFk ds ,s.Vhfj;j
yksc esa lzkfor gksrk gS] bu if{k;ksa ds ØkWi esa fiftvu feYd ds
lzko.k (secretion) dks fu;fU=r djrk gSA ;g vR;f/kd ikSf’Vd
gksrk gS] D;ksafd blesa ty] olk] izksVhu] dSfY'k;e rFkk ySDVkst
(lactose) vkfn ik;s tkrs gSaA blesa olk 35% gksrh gS] tcfd
xk; ds nw/k esa ;g 3 ls 5 gh gksrh gSA ØkWi ds vanj dqN
E;wdl&xzfUFk;k¡ Hkh ik;h tkrh gSaA ØkWi ds ihNs blksQsxl iqu%
eksVh nhokj dh ufydk ds :i esa gksrk gS tks vius i”p fljs }kjk
vkek”k; esa [kqyrk gSA

4- vkek’k; (Stomach)& dcwrj dk vkek”k; Li"V :i ls nks Hkkxksa
esa c¡Vk jgrk gS& ,d ,s.Vhfj;j XyS.Mqyj izksoSf.Vªdqyl (glandular
proventriculus) rFkk nwljk iksLVhfj;j is”kh; oSf.Vªdqyl ;k
fxtMZ (muscular ventriculus or gizzard)–

(a) izksoSf.Vªdqyl (Proventriculus)& ;g vkek”k; dk vxz
NksVk] V~;wcqyj rFkk xzfUFky (tubular and glandular) Hkkx gS
tks blksQsxl ls FkksM+k gh pkSM+k gksrk gSA bldh nhokj
eksVh ,oa is'kh;qDr gksrh gSA blds vanj xSfLVªd xzfUFk;k¡
(gastric glands) ik;h tkrh gSa tks Hkkstu dks ipkus ds fy,
xSfLVªd jl (gastric juice) dk lzko.k djrh gSaA blds nk;ha
vksj ,d vksoy ,oa yky jax dh jpuk] ftls LIyhu (spleen)
dgrs gSa] iSfjVksfu;e ds }kjk blls tqM+h jgrh gSA
izksoSf.Vªdqyl vU; d”ks#dh tUrqvksa ds dkfMZ;d vkek”k;
(cardiac stomach) ds lerqY; gksrk gSA izksoSf.Vªdqyl fxtMZ
esa dkfMZ;d vksifuax ds }kjk [kqyrk gSA

(b) oSf.Vªdqyl ;k fxtMZ (Ventriculus or Gizzard)& fxtMZ
vkek'k; dk Ik”p Hkkx gS tks vU; d”ks#dh tUrqvksa ds
ikbyksfjd vkek”k; (pyloric stomach) ds lerqY; gksrk
gSA ;g cM+k] dM+k rFkk ysVjy ryksa ls piVk ,oa ,d
ckbdkWuoSDl ySal (biconvex lens) ds vkdkj dk gksrk gSA
bldh nhokj eksVh ,oa vR;f/kd is”kh; gksrh gSA bldh nhokj
dh isf”k;k¡ nks VS.MUl (tendons) ij dsfUnzr jgrh gSaA blds
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vanj dh NksVh ,oa l¡djh xqgk ,fiFkhfy;e (epithelium) ls
vkLrfjr jgrh gS] tks eksVh] jQ (rough), gkWuhZ rFkk ihys ;k
gjs jax dh gksrh gSA fxtMZ dh xqgk esa lnSo fxzV (grit) ;k
NksVh&NksVh dadfM+;k¡ (pebbles) fLFkr jgrh gSa tks if{k;ksa }kjk
fuxyh gksrh gSaA ;s dadfM+;k¡ fxtMZ ds vanj Hkkstu dks rksM+us
rFkk ihlus esa lgk;d gksrh gSaA bl izdkj fxtMZ ,d
“kfDr”kkyh pDdh (grinding apparatus) dk dk;Z djrk gSA

fxtMZ vius ihNs NksVh vkar esa [kqyrk gSA ;g vksifuax
(opening) ,d fLQaDVj (sphincter) ls f?kjk gksrk gS] ftls
ikbyksfjd okYo ;k ikbyksjl (pyloric valve or pylorus)
dgrs gSaA

5- NksVh vkar (Small intestine)& dcwrj esa feM&xV (mid-
gut) ;k NksVh vkar dh yEckbZ 75 cm gksrh gS tks vxz
M;wvksfMue rFkk i'p bfy;e esa foHkkftr gksrh gS&

(a) M~;wvksfMue (Duodenum)& ;g NksVh vkar dk izFke ;k
vxz Hkkx gS tks fxtMZ ds MkWlZy ry ls fudyrk gSA bl
izdkj fxtMZ dk ikbyksfjd vksifuax (pyloric opening) tks
M~;wvksfMue esa [kqyrk gS] fxtMZ esa fLFkr izksoSf.Vªdqyl ds
dkfMZ;d vksifuax (cardiac opening) ds ikl gh fLFkr jgrk
gSA M~;wvksfMue Li"V :i ls ,d ‘U’ ds vkdkj dh ufydk
gksrh gS] ftldh nksuksa Hkqtkvksa ds e/; iSfUØ;kt (pancreas)
fLFkr jgrk gSA M~;wvksfMue esa rhu iSfUØ,fVd MDV~l
(pancreatic ducts) rFkk nks ckby MDV~l (bile ducts) [kqyrh
gSaA

(b) bfy;e (Ileum)& NksVh vkar dk M~;wvksfMue ds ihNs dk
Hkkx bfy;e dgykrk gSA ;g yEch] dq.Mfyr (coiled)
rFkk ,d ls O;kl dh gksrh gSA bldh vanj dh ,fiFkhfy;y
ykbfuax (epithelial lining) ij vla[; NksVs&NksVs vaxqfy;ksa ds
vkdkj ds mHkkj ik;s tkrs gSa ftUgsa foykbZ (villi) dgrs gSaA
foykbZ bfy;e dh vkUrfjd lrg ds {ks=Qy (area) dks
lzko.k (secretion) rFkk vo“kks’k.k (absorption) ds fy,
vR;f/kd c<+k nsrh gSA bfy;e dk i”p Hkkx cM+h vkar esa
[kqyrk gSA

6- cM+h vkar (Large intestine)& bfy;e ds ihNs ds Hkkx cM+h
vkar dgykrk gSA bfy;e vkSj cM+h vkar dk O;kl ,d&lk gh
gksrk gSA bu nksuksa ds lfU/k&LFky ij Åij ,d tksM+h NksVs]
uqdhys] vU/k FkSys (blind pouches) ftUgsa jsDVy ;k dkWfyd
lhdh (rectal or colic caecae) dgrs gSa] fLFkr gksrs gSa] tks “kk;n
ips gq, Hkkstu esa ls dqN ty dk vo“kks’k.k djrs gSaA dcwrj esa
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cM+h vkar vR;Ur gh NksVh ufydk ds :i esa gksrh gS] D;ksafd bu
if{k;ksa esa Qhdy (faecal) inkFkZ FkksM+h gh ek=k esa curk gSA ;g
vxz jSDVe rFkk Dyks,dk esa foHkkftr jgrk gS&

(a) jSDVe (Rectum)& ;g ,d l¡djh ufydk] tks yEckbZ esa
yxHkx 4 cm gksrh gS] ds :i esa gksrh gSA bldk O;kl
bfy;e ds gh cjkcj gksrk gSA ;g i”p fljs ls Dyks,dk esa
[kqyrh gSA bldk ;g vksifuax (opening) ,d fLQaDVj
(sphincter) ds }kjk f?kjk jgrk gSA

(b) Dyks,dk (Cloaca)& vkgkj uky dk vfUre ;k VfeZuy Hkkx
Dyks,dk dgykrk gS tks cM+h vkar dk vfUre Hkkx gksrk
gSA ;g ,d cM+k rFkk Li"V pSEcj (chamber) gksrk gS tks
vanj ls fuEufyf[kr rhu pSEclZ esa foHkkftr jgrk gS&
(i) vxz dkWizksfM;e (coprodaeum)& ftlesa jSDVe [kqyrk
gSA (ii) NksVk e/; ;wjksfM;e (urodaeum)& ftlesa ;wjsVlZ
rFkk tuu&ufydk,¡ [kqyrh gSaA (iii) i'p izksDVksfM;e
(proctodaeum)& tks “kjhj ls ckgj Dyks,dy fNnz
(cloacal aperture) }kjk [kqyrk gSA

2-4-6 clkZ QSfczlkbZ (Bursa Fabricii)

Dyks,dk dh MkWlZy lrg ij fyEQSfVd fV”kw dk ,d Cykb.M ikmp (blind
pouch of lymphatic tissue) fLFkr gksrk gS] bls clkZ QSfczlkbZ (bursa fabricii)
dgrs gSaA ;g vanj ls ,.MksMeZ ls vkLrfjr jgrk gS rFkk Dyks,dk ds
izksDVksfM;e esa [kqyrk gSA blds dk;Z ds fo"k; esa vuqeku gS fd if{k;ksa dh f”k”kq
voLFkk esa ;g fyEQkslkbV~l (lymphocytes) dk fuekZ.k djrk gS
rFkk ,.VhckMht cukdj Dyks,dk dh ckgjh laØe.k ls j{kk djrk gS] ijUrq
o;Ld if{k;ksa esa ;g tuukaxksa ds ifjiDo gksrs gh yqIr gks tkrh gSA if{k;ksa esa
bls Dyks,dy Fkkbel (cloacal thymus) Hkh dgrs gSa] D;ksafd ;g Fkkbel
xzfUFk ls lekurk j[krh gSA

ikpd xzfUFk;k¡ (Digestive Glands)& dcwrj esa fuEufyf[kr ikpu
xzfUFk;k¡ ik;h tkrh gSa&

1- cDdy xzfUFk;k¡ (Buccal glands)& dcwrj dh eq[k xqfgdk esa
lSykbojh xzfUFk;ksa (salivary glands) dk iw.kZ vHkko gksrk gS] ijUrq
ftOgk ds uhps ,d ehfM;u lc&fyaxqvy xzfUFk (median sublingual
glands) rFkk ,d tksM+h E;wdl xzfUFk;k¡ (mucous glands) eq[k ds
fdukjksa ij fLFkr gksrh gSaA ;s xzfUFk;k¡ E;wdl dk lzko djrh gSa tks
Hkkstu dks xhyk djus dk dk;Z djrk gSA

dqN E;wdl xzfUFk;k¡ ftOgk (tongue) ds Åij Hkh fLFkr gksrh gSaA

2- xSfLVªd xzfUFk;k¡ (Gastric glands)& izksoS.Vªhdqyl dh xqgk
esa ,fiFkhfy;y Lrj esa vusd xSfLVªd xzfUFk;k¡ fLFkr gksrh gSa tks
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xSfLVªd jl (gastric juice) ds lkFk iSfIVd ,UtkbEl (peptic
enzymes) dk lzko.k djrh gSaA

3- fyoj (Liver)& dcwrj dk fyoj cM+k Bksl (compact) xgjs yky jax
dk rFkk f}fif.Md (bilobed) gksrk gSA bldk nk;k¡ yksc ck;sa ls cM+k
gksrk gSA izR;sd fyoj yksc ls ,d&,d ckby MDV (bile duct)
fudyrh gSA ck;sa fyoj yksc dh ckby MDV M~;wvksfMue ds izkWfDley
rFkk nk;sa yksc dh ckby MDV M~;wvksfM;e ds fMLVy fljs esa [kqyrh gSA
xky CySMj (gall bladder) dcwrj esa lkekU;r% vuqifLFkr gksrk gS]
fdUrq dqN if{k;ksa rFkk dcwrj dh dqN tkfr;ksa esa ;g mifLFkr gksrk gSA
fyoj ckby jl (bile juice) dk lzko.k djrk gS tks Hkkstu ds ikpu esa
lgk;d gksrk gSA

4- iSfUØ;kt (Pancreas)& iSfUØ;kt ,d Bksl rFkk yky jax dh xzfUFk
gksrh gS] tks M~;wvksfMue dh nksuksa Hkqtkvksa ds e/; fLFkr jgrh gSA blls
rhu iSfUØ,fVd MDV~l (pancreatic ducts) fudydj M~;wvksfMue dh
fMLVy Hkqtk esa [kqyrh gSaA blesa iSfUØ,fVd jl (pancreatic juice)
dk lzko.k gksrk gS] ftlesa Hkkstu ds ikpu ds fy, vusd ,UtkbEl gksrs
gSaA

5- b.VsLVkbuy xzfUFk;k¡ (Intestinal glands)& NksVh vkar
ds ,.MksFkhfy;y Lrj esa vusd b.VsLVkbuy xzfUFk;k¡ ik;h tkrh gSa]
tks Hkkstu ds ikpu ds fy, fofHkUu ,UtkbEl dk lzko.k djrh gSaA

2-4-7 yhil dk ikpu rU= (Digestive System of Lepus)

A. vkgkj uky (Alimentary Canal)& yhil ,d gfcZoksjl
(herbivorous) ;k “kkdkgkjh Lruh gSA “kkdkgkjh d”ks#dh tUrqvksa esa vkgkj
uky vis{kk—r vf/kd yEch gksrh gSA blfy, yhil dh vkgkj uky dkfuZoksjl
(carnivorous) ;k ek¡lkgkjh esa<d dh vkgkj uky ls vf/kd yEch gksrh gSA ;g
eq[;r% pkj Hkkxksa esa foHkkftr gksrh gS& ¼1½ cDdksQSfjfUt;y xqfgdk]
¼2½ blksQsxl] ¼3½ vkek”k; rFkk ¼4½ vkarA

1- cDdksQSfjfUt;y xqfgdk (Buccopharyngeal cavity)& yhil dh
cDdksQSfjfUt;y xqfgdk l¡djh rFkk xgjh gksrh gS tks vkxs vuqizLFk
njkjuqek eq[k}kj ls ckgj [kqyrh gSA eq[k}kj Åij vkSj uhps ls py
gksaBks ls f?kjk jgrk gSA Åijh gksaB e/; ls dVk gksus ds dkj.k blds
Åijh tcM+s ds bUlkbtlZ nk¡r ckgj ls fn[kk;h nsrs gSaA
cDdksQSfjfUt;y xqfgdk dk dBksj iSysV ds ihNs dk Hkkx QSfjaDl
(pharynx) ;k xzluh dgykrk gS tks xysV (gullet) ;k fuxy}kj }kjk
blksQsxl esa [kqyrk gSA

2- blksQsxl ;k xzkluyh (Oesophagus)& QSfjaDl] xysV ;k
fuxy}kj }kjk vkgkj uky ds nwljs Hkkx] blksQsxl (oesophagus) esa
[kqyrk gSA xzhok ds dkj.k yhil esa blksQsxl dh yEckbZ esa<d ds
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blksQsxl ls vf/kd gksrh gSA yhil esa ;g xzhok rFkk FkksjSDl Hkkxksa ls
xqtjrk gqvk] uhps Mk;Ýke (diaphragm) dks Hksndj mnj xqgk
(abdominal cavity) esa izos”k djrk gS] tgk¡ ;g ck;ha vksj fLFkr
vkek”k; esa [kqy tkrk gSA bl izdkj vkek”k; blksQsxl ds }kjk
cDdksQSfjfUt;y xqfgdk ls tqM+k jgrk gSA blksQsxl dh nhokj eksVh]
is”kh; vkSj ladqpu”khy gksrh gSA bldh Hkhrjh lrg vusd yEcor~
QksYM~l (longitudinal folds) esa mBh jgrh gSA Hkkstu ds vkus ij gh
bldh xqgk QSyrh gS] vU;Fkk ;g QksYM~l ds dkj.k fldqM+h ;k can
jgrh gSA blksQsxl dh nhokj esa fdlh izdkj dh ikpu xzfUFk;k¡ ugha
gksrha] ijUrq E;wdl xzfUFk;k¡ (mucous glands) vo'; gksrh gSa tks bldh
xqgk dks ylnkj rFkk ue cuk;s j[krh gSa] ftlls Hkkstu lqxerk ls ihNs
fQlyrk gqvk vkek”k; esa igq¡p tkrk gSA bl izdkj blksQsxl dk eq[;
dk;Z Hkkstu dks eq[k ls izkIr dj vkek”k; rd igq¡pkuk gSA

fp= Ø- 2-52% Alimentary Canal of Lepus or Rabbit

blksQsxl dh vkSfrd jpuk (Histological Structure of the
Oesophagus)& ;|fi dk;ksZa ds vuqlkj] vkgkj uky dh fofHkUu Hkkxks a
esa] nhokj dh vkSfrd jpuk esa dqN fofHkUurk,¡ gksrh gSa] ysfdu lHkh Hkkxksa
dh nhokj dh ewy jpukRed :ijs[kk (basic structural plan) ,d gh
gksrh gSA blesa ckgj ls Hkhrj dh vksj ik¡p& fljkslk] is’kh; Lrj]
lc&E;wdkslk] eLdqyksfjd E;wdkslh rFkk E;wdkslk Lrj gksrs gSaA
blksQsxl dh vuqizLFk dkV eas ;s lHkh Lrj fn[kk;h nsrs gSa&
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(i) fljkslk (Serosa)& ;g blksQsxl dk ckgjh Lrj gSA ;g piVh]
“kYdh (squamous) dks"kkvksa dh eghu] bdgjh irZ dk cuk gksrk
gSA ;g okLro esa lhyksfed xqfgdk dk foljy isfjVksfu;e
(visceral peritoneum) Lrj gh gksrk gSA

(ii) is’kh Lrj ;k eLdqysfjl ,DlVukZ (Muscle layer or
Muscularis externa)& ;g vuSfPNd isf”k;ksa ls cuk eksVk Lrj
gksrk gS tks nks Hkkxksa esa c¡Vk gksrk gS& (a) ckgjh yEcor~ is’kh
Lrj (outer longitudinal muscle layer)& ;g fljkslk ds uhps
fLFkr gksrk gS] rFkk (b) Hkhrjh orqZy is’kh Lrj (inner circular
muscle layer)& ;g eksVk Lrj gS tks yEcor~ is”kh Lrj ds uhps
gksrk gSA blksQsxl ds vxz Hkkx esa frjNh isf”k;ksa ds c.MYl
(oblique muscle bundles) dk vfrfjDr Lrj gksrk gSA

fp= Ø- 2-53% T. S. of Oesophagus of Lepus or Rabbit

(iii) lc&E;wdkslk (Sub-mucosa)& ;g l?ku la;ksth Årdksa dk
cuk ,d eksVk Lrj gS tks is”kh Lrj ds uhps fLFkr gksrk gSA blesa
dqN #f/kj okfgfu;k¡ rFkk blksQsft;y E;wdl xzfUFk;k¡ gksrh gSaA

(iv) eLdqysfjl E;wdkslh (Muscularis mucosae)& ;g Lrj
E;wdkslk ds vk/kkj ij fLFkr gksrk gSA blksQsxl esa ;g iryk rFkk
dsoy yEcor~ isf”k;ksa ls cuk gksrk gSA

(v) E;wdkslk (Mucosa or Mucous membrane)& ;g lcls vanj
dk Lrj gS tks LVsªfVQkbM LDoSel ,fiFkhfy;y (stratified
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squamous epithelial) dksf'kdkvksa ds bdgjs Lrj dk cuk gksrk
gSA bl Lrj }kjk E;wdl lzkfor gksrk gS tks blksQsxl dh Hkhrjh
nhokj dks ylhyk rFkk fpduk j[krk gSA

3- vkek’k; (Stomach)& vkek”k; Mk;kÝke ds uhps mnj&xqgk esa ck;k¡
vksj fLFkr jgrk gSA ;g vkgkj uky dk lcls pkSM+k Hkkx rFkk vkdkj esa
f}ikfyd FkSyh (bilobed sac) ds leku gksrk gSA bldk ck;k¡ fi.M
yxHkx xksykdkj rFkka nkfgus fi.M ls cM+k gksrk gSA vkek’k; dks rhu
Hkkxksa esa ck¡Vk tk ldrk gS& (i) dkfMZ;d Hkkx (cardiac
part)& ;g vkek”k; dk ck;k¡ cM+k rFkk xksykdkj fi.M gS ftlesa
blksQsxl [kqyrk gsA vkek”k; rFkk blksQsxl ds laxe ;k }kj ij ,d
fLQaDVj (sphincter) gksrh gS ftls dkfMZ;d fLQaDVj ;k dkfMZ;k
(cardiac sphincter or cardia) dgrs gSaA ;g fLQaDVj Hkkstu dks vkek'k;
esa rks vkus nsrk gS] ijUrq vkek”k; ls blksQsxl esa okil ugha tkus nsrkA
(ii) ikbyksfjd Hkkx (pyloric part)& ;g vkek”k; dk nk;k¡ NksVk
fi.M gSA (iii) Qf.Md Hkkx (fundic part)& ;g vkek”k; dk lcls
cM+k o eq[; Hkkx gS tks dkfMZ;d rFkk ikbyksfjd Hkkxksa ds chp] esa gksrk
gSA vkek”k; dk ikbyksfjd Hkkx ,d fNnz ftls ikbyksjl (pylorus)
dgrs gSa] ds }kjk NksVh vkar ds lcls igys Hkkx & M~;wvksfMue
(duodenum) esa [kqyrk gSA bl fNnz ij ,d fLQaDVj gksrk gS ftls
ikbyksfjd fLQaDVj ;k okYo (pyloric sphincter or valve) dgrs gSa
tks vkek”k; ls Hkkstu dks M~;wvksfMue esa tkus nsrk gS] ijUrq Hkkstu dks
M~;wvksfMue ls vkek”k; esa okil ugha vkus nsrkA

vkek'k; dh vkSfrd jpuk (Histological Structure of Stomach)&
vkek”k; dh nhokj dh jpuk blksQsxl dh nhokj dh Hkk¡fr gksrh gS]
fdUrq vkek”k; dh nhokj esa fuEu fo”ks’krk,¡ gksrh gSa&

(i) vkek”k; dh nhokj vkgkj uky ds vU; Hkkxksa ls vf/kd eksVh gksrh
gS] bldk dkj.k is”kh; rFkk E;wdkslk (mucosa) dk eksVk Lrj gSA

(ii) bldh nhokj ds is’kh Lrj (muscular layer) esa isf”k;ksa ds rhu
Lrj yEcor~ (longitudinal) orqZy (circular) rFkk frjNh
(oblique) isf'k;k¡ (muscles) gksrh gSaA

(iii) lc E;wdkslk (sub-mucosa) dk Lrj iryk gksrk gSA

(iv) eLdqysfjd E;wdkslh (muscularis mucosae) de fodflr rFkk
yEcor~ vkSj orqZy isf”k;ksa ls feydj curk gSA

(v) E;wdkslk (mucosa) dk Lrj vf/kd eksVk rFkk dksey gksrk gSA
vkek”k; ds E;wdkslk ;k E;wdl esEczsu esa vusd yEcor~ QksYM~l
(longitudinal folds) gksrs gSaA bu QksYM~l ds chp&chp esa
E;wdkslk dk Lrj xgjs xrksZa (pits) esa /k¡lk jgrk gSA E;wdkslk ds ;s
xrZ xSfLVªd ;k tBj xzfUFk;ksa (gastric glands) dk fuekZ.k djrs
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gSaA izk;% lHkh Lrfu;ksa esa vkek'k; ds {ks=ksa ds vuqlkj xSfLVªd
xzfUFk;k¡ fuEu pkj izdkj dh gksrh gSa&

(a) blksQsft;y xzfUFk;k¡ (Oesophageal glands)& ;s xzfUFk;k¡
blksQsxl ds }kj ds vkl&ikl fLFkr gksrh gSaA

(b) dkfMZ;d xzfUFk;k¡ (Cardiac glands)& ;s vkek”k; ds
dkfMZ;d Hkkx esa fLFkr gksrh gSaA

(c) ikbyksfjd xzfUFk;k¡ (Pyloric glands)& ;s ikbyksfjd Hkkx
esa ik;h tkrh gSaA

;s rhuksa izdkj dh xzfUFk;k¡ dsoy E;wdl (mucous) dk lzko.k
djrh gSa] D;ksafd buesa E;wdl dk lzko.k djus okyh xkWCysV
dksf”kdk,¡ (goblet cells) gksrh gSaA

(d) Qf.Md xzfUFk;k¡ (Fundic glands)& ;s Qf.Md Hkkx esa
fLFkr lcls vf/kd fodflr xSfLVªd xzfUFk;k¡ gSaA izR;sd
Qf.Md xzfUFk dh jpuk esa vxzkafdr pkj izdkj dh dksf”kdk,¡
Hkkx ysrh gSa&

tqxkyh djus okys pkSik;k& Lrfu;ksa esa vkek”k; pkj d{kksa esa c¡Vk vkSj
lajpuk esa lcls tfVy gksrk gSA Å¡Vksa ds vkek”k; esa nks d{kksa ds FkSyhuqek
izo/kksZa esa “kjhj ds esVkckWfyTe ds QyLo:Ik cuk ty Hkjk jgrk gS tks vkB
xSyu rd gksrk gSA

fp= Ø- 2-54% (A) T.S. of Stomach (Fundic Part) of Lepus or Rabbit,
(B) T.S. Through Fundic Gastric Gland



193

v/;koj.k dk
rqyukRed fooj.k

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

 E;wdl ;k 'ysf"ed dksf’kdk,¡ (Mucous cells)& ;s
Qf.Md xzfUFk;k¡ xzhok esa fLFkr gksrh gSa rFkk E;wdl (mucous)
dk lzko.k djrh gSaA

fp= Ø- 2-55% Stomach of Lepus or Rabbit, Showing
Distribution of Gastric Gland

 tkbekstu dksf’kdk,¡ (Zymogen cells)& ;s ?kukdkj
dksf”kdk,¡ gSa tks xzfUFk;ksa ds vk/kkj Hkkx esa vf/kd gksrh gSaA ;s
nks izdkj ds izks,UtkbEl ¼fuf"Ø; ,UtkbEl½ isfIlukstu ,oa
izksjSfuu (pepsinogen and prorennin) dk lzko.k djrh gSaA

 vkWfDtf.Vd ;k iSjk,Vy dksf’kdk,¡ (Oxyntic or
Parietal cells)& ;s piVh dksf”kdk,¡ gSa tks tkbekstu
dksf”kdkvksa ds chp ,dy :i esa fLFkr gksrh gSaA ;s
gkbMªksDyksfjd vEy (HCl) dk lzko.k djrh gSaA

 vkjts.VkfQu dksf’kdk,¡ (Argentaffin)& budk dk;Z vHkh
vfuf”pr gSA

4- vkar (Intestine)& vkek”k; ds ihNs vkgkj uky dk “ks"k Hkkx vkar
(intestine) dgykrk gSA gfcZoksjl (herbivorous) “kkdkgkjh gksus ds
dkj.k yhil esa vkar dh yEckbZ yxHkx pkj ehVj gksrh gSA “kkdkgkjh
Hkkstu esa iks"kd inkFkZ de ek=k esa gksrs gSaA blhfy, bu tUrqvksa dks
Hkkstu dh vf/kd ek=k vkSj bls ipkus ds fy, yEch vkar dh
vko”;drk gksrh gSA vkar nks eq[; Hkkxksa esa foHkkftr gksrh gS& (i) NksVh
vkar] vkSj (ii) cM+h vkar&

(i) NksVh vkar (Small intestine)& ;g vkar dk izFke Hkkx gS tks
vkek”k; ds ihNs yEch o dq.Mfyr ufydk ds :i esa rFkk mnj
xqgk ds vf/kdk”k Hkkx dks ?ksjs jgrh gSA ;g nks Hkkxks a esa foHkDr
gksrh gS& (a) M~;wvksfMue] rFkk (b) bfy;eA
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(a) M~;wvksfMue ;k xzg.kh (Duodenum)& ;g NksVh vkar dk
izkjfEHkd Hkkx gS tks ikbyksjl (pylorus) ls fudydj ‘U’
vkdkj dh vk—fr cukrk gqvk ck;ha vksj eqM+k jgrk gSA bldh
yEckbZ yxHkx 15 cm gksrh gSA M~;wvksfMue dh nksuksa Hkqtkvksa
ds chp esa ehls.Vªh }kjk l/kh gqbZ] xqykch jax dh fNVdh gqbZ
xzfUFk fLFkr gksrh gS ftls iSfUØ;kl (Pancreas) ;k
vXU;k’k; dgrs gSaA ;g xzfUFk iSfUØ,fVd okfguh (pancreatic
duct) }kjk M~;wvksfMue dh nwjLFk Hkqtk esa [kqyrh gSA

(b) bfy;e (Ileum)& ;g NksVh vkar dk nwljk Hkkx gS ftldh
yEckbZ yxHkx nks ls <kbZ ehVj gksrh gSA ;g Hkkx dqN l¡djk
rFkk vR;Ur dq.Mfyr uyh (coiled tube) dh rjg mnj xqgk
ds vf/kdka”k Hkkx esa QSyk rFkk ehls.Vªh }kjk i`’B nsg&fHkfÙk ls
l/kk jgrk gSA bldk vxyk fljk M~;wvksfMue ls tqM+k jgrk
gSA

fp= Ø- 2-56% T. S. Duodenum of Lepus or Rabbit
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(a) NksVh vkar dh vkSfrd jpuk (Histological Structure of Small
Intestine)& bldh nhokj esa blksQsxl rFkk vkek'k;
dh rjg ik¡p Lrj gksrs gSa] ysfdu vxz jpukvksa esa ;g buls fHkUu gksrh
gS& (i) NksVh vkar dh nhokj esa is”kh Lrj dk orqZy&is’kh Lrj
(circular-muscle layer) vf/kd eksVk rFkk eLdqysfjl E;wdkslh de
fodflr gksrh gSA (ii) Hkhrjh Lrj ;k E;wdkslk (mucosa) esa vusd
o`Ùkkdkj ;k lfiZy QksYM~l (spiral folds) gksrs gSaA ;gh QksYM~l vla[;
vaxqyhuqek mHkkjksa ds :i esa mHkjs gksrs gSa ftUgsa foykbZ (iii) ;k jlkadqj
dgrs gSaA foykbZ esa #f/kj rFkk fyEQ dksf”kdkvksa dk tky QSyk jgrk
gSA eas<d dh vis{kk] yhil esa foykbZ vf/kd fodflr vkSj la[;k esa Hkh
vf/kd gksrs gSaA bUgha foykbZ ds dkj.k vkar dk vo“kks’k.k {ks=
(absorbtive surface) yxHkx vkB xquk c<+ tkrk gSA (iv) NksVh vkar ds
E;wdkslk esa nks izdkj dh xzfUFk;k¡ ik;h tkrh gSa& (a) foykbZ ds
chp&chp esa E;wdkslh ,fiFkhfy;e (mucosae epithelium) Hkhrj
eLdqysfjl E;wdkslh Lrj rd /k¡ldj lkekU; ukykdkj vkarh; xzfUFk;ksa
(Simple tubular intestinal glands) dk fuekZ.k djrh gSa ftUgsa
yhcjdqu dh njkjsa (crypts of Lieberkuhn) dgrs gSaA czwuj xzfUFk;k¡
(Brunner’s glands), tks 'kkf[kr rFkk lc&E;wdkslk (sub-mucosa) esa
fLFkr gksrh gSaA bu xzfUFk;ksa esa E;wdl (mucous) dk lzko.k gksrk gsA
czwuj xzfUFk;k¡ eghu ufydkvksa ds }kjk yhcjdqu dh njkjksa esa [kqyrh gSaA
yhcjdqu xzfUFk;k¡ NksVh vkar ds izk;% lHkh Hkkxksa esa ik;h tkrh gSaA
buesa ,d izdkj dk ikpd jl curk gS ftls lDdl ,.Vsfjdl
(succus entericus) ;k vkafr; jl dgrs gSaA czwu xzfUFk;k¡ dsoy
M~;wvksfMue esa feyrh gSaA (iv) NksVh vkar dh iwjh E;wdkslh ,fiFkhfy;e
ds vk/kkj ij vkarh;&xzfUFk;ksa ds chp esa txg&txg ihys jax dh fyEQ
xzfUFk;k¡ feyrh gSa ftUgsa fi;lZ xzfUFk;k¡ (Peyer’s patches) dgrs gSaA
bu xzfUFk;ksa ls fyEQkslkbV~l #f/kj dksf”kdk,¡ curh gSa tks vkar dh xqgk
esa cjkcj vkrh jgrh gSa] tgk¡ ;s gkfudkjd cSDVhfj;k vkfn dk Hk{k.k
dj bUgsa u"V djrh gSaA

bfy;e (ileum) dk vfUre Hkkx Qwydj ,d NksVh&lh v.Mkdkj jpuk
cukrk gS ftls lSdqyl jksV.Ml (sacculus rotundus) dgrs
gSaA ;g ,d vksj cM+h vkar rFkk nwljh vksj lhde esa [kqyrk gSA

(b) cM+h vkar (Large intestine)& vkar dk ;g Hkkx mnj xqgk esa lcls
ihNs fLFkr gksrk gSA blesa rhu Li"V Hkkx gksrs gSa& (i) lhde]
(ii) dksyu] rFkk (iii) jSDVeA

(i) lhde (Caecum)& yhil esa lhde yxHkx 45 cm yEch rFkk
eksVh uyh ds :i esa gksrk gSA ;g Bhd mlh LFkku ls fudyrk gS
tgk¡ lSdqyl jksV.Ml cM+h vkar esa [kqyrk gSA bldks nks Hkkxksa esa
ck¡Vk tk ldrk gS& (a) izkWfDley Hkkx (proximal part) ;k
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lehiLFk Hkkx tks vf/kd yEck] dksey rFkk txg&txg Qwyk
gqvk jgrk gS rFkk (b) fMLVy ;k nwjLFk Hkkx (distal part)
& ;g lhde dk vfUre fljs okyk Hkkx gS tks 10 ls 15 cm
yEck] l¡djk rFkk vU/k uky (blind tube) dh rjg dk gksrk gS
vFkkZr~ fljs ij can jgrk gSA bl Hkkx dks oehZQkWEkZ ,sisf.MDl
(vermiform appendix) dgrs gSaA lhde izk;% “kkdkgkjh Lrfu;ksa
esa Hkyh izdkj fodflr rFkk yEck gksrk gSA bldh xqgk esa
dqN ,sls cSDVhfj;k rFkk izksVkstksvUl jgrs gSa tks lsY;wykst
uked ,Utkbe dk la”ys"k.k djds Hkkstu esa mifLFkr lsY;qykst
(cellulose) dks ipkrs gSaA lSdqyl jksV.Ml es ,d bfy;ks&
lhdy okYo (ileo-caecal valve) gksrk gS ftlds dkj.k Hkkstu
igys lhde esa vkrk gS fQj ogk¡ ls ykSVdj cM+h vkar esa tkrk
gSA lSdqyl jksV.Ml rFkk oehZQkeZ ,sisf.MDl dh nhokj esa
fyEQ&xzfUFk;k¡ ik;h tkrh gSaA buesa cus fyEQkslkbV #f/kj
dksf”kdk,¡ Hkkstu esa mifLFkr gkfudkjd cSDVhfj;k vkfn dk Hk{k.k
djds mUgsa u"V djrh gSaA

(ii) dksyu (Colon)& ;g Hkh lSdqyl jksV.Ml ls fudyrk gSA
bldh Hkh yEckbZ yxHkx 45 cm gksrh gSA dksyu dh e/; lrg
ij rhu yEcor~ is”kh; cS.M~l (longitudinal muscular bands)
gksrs gSa] tks dksyu ds ,d fljs ls nwljs fljs rd QSys jgrs gSaA
bu cS.M~l dks is’kh; Vhuh (muscular taeniae) dgrs gSaA bu
is”kh; Vhuh ds nkfguh rFkk ck;ha vksj dksyu dh xqgk ckgj dh
vksj Qwyh gqbZ vusd NksVh&NksVh FkSfy;k¡ cukrh gSa] ftUgsa gkWLVªk
(haustra) dgrs gSa] ftudh otg ls dksyu dh xqgk dk {ks= c<+
tkrk gSA iwjs dksyu dh nhokj dh Hkhrjh lrg ij E;wdkslh Lrj
esa E;wdl xzfUFk;k¡ ik;h tkrh gSa ftuls bldh xqgk fpduh rFkk
ylhyh cuh jgrh gSA

(iii) jSDVe ;k eyk’k; (Rectum)& cM+h vkar dk rhljk Hkkx
yxHkx 67 cm yEck jSDVe (rectum) gSA jSDVe dh xqgk FkksM+h&
FkksM+h nwjh ij xk¡Bksa ds leku Qwyh jgrh gSA budk vfUre
Hkkx ,suy&dSuky (anal-canal) dgykrk gS tks xqnk (anus) ls
ckgj [kqyrk gSA jSDVe dh Hkhrjh lrg ij yEcor~ QksYM~l
(longitudinal folds) gksrs gSaA ,uy&dSuky dh nhokj esa fLQaDVj
is”kh (sphincter muscles) gksrh gSa tks bl dSuky rFkk xqnk dks
lkekU;r% can j[krh gSaA xqnk /kM+ ds i'p Nksj ij iw¡N dh tM+ ds
Bhd uhps fLFkr gksrh gSA cM+h vkar dh nhokj esa lHkh ik¡p Lrj
gksrs gSa] ysfdu Hkhrjh lrg ij foykbZ (villi) ugha gksrhA
E;wdkslh ,fiFkhfy;e esa xkWCysV dksf’kdk,¡ rFkk vo’kks"kh
dksf’kdk,¡ (goblet and absorptive cells) ik;h tkrh gSaA xkWCysV
dksf'kdk, ¡ E;wdl (mucous) dk lzko djrh gSa ftlls jSDVe dh
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xqgk fpduh cuh jgrh gSA vo”kks"kh dks”kk,¡ fcuk ips gq, Hkkstu esa
ty rFkk yo.kksa dk vo“kks’k.k djrh gSaA

B. ikpu xzfUFk;k¡ (Digestive Glands)& vkgkjuky dh eSfLVªd rFkk
vkfU=d xzfUFk;ksa ds vfrfjDr nks cM+h xzfUFk;k¡ vkSj gksrh gSa& (1) ;—r rFkk
(2) vXU;k”k; ;k iSfUØ;ktA Hkzw.kh; fodkl esa ;s vkgkj uky ls gh curs gSaA ;s
ikpd jlksa dk lzko.k djrh gSaA blhfy, bUgsa ikpu xzfUFk;k¡ (digestive
glands) dgrs gSa&

1- ;—r ;k ftxj (Liver)& d”ks#dh tUrqvksa esa ;g “kjhj dh lcls
cM+h rFkk egRoiw.kZ xzfUFk gSA yhil esa ;g Mk;Ýke ds Bhd ihNs
mnj&xqgk esa ehls.Vªh }kjk l/kh jgrh gSA ;g pkWdysVh jax dh dksey
ijUrq Bksl jpuk gksrh gSA Lrfu;ksa esa lEiw.kZ ;—r ik¡p fi.Mksa ;k
yksCl (lobes) dk cuk gksrk gSA blesa ls rhu fi.M ck;ha vksj rFkk nks
nkfguh vksj gksrs gSaA nkfgus fi.Mksa esa fiNyk dqN pkSdksj&lk dkWMsV
(caudate) vkSj vxyk] lcls cM+k] nkfguk dsUnzh; (right central) fi.M
gksrk gSA ck;sa fi.Mksa esa ihNs lcls NksVk Likbthfy;u (spigelian),
e/; esa cM+k vkSj pkSdksj&lk ck;k¡ ik’oZ (left lateral) rFkk vkxs
v.Mkdkj&lk ck;k¡ dsUnzh; (left central) fi.M gksrs gSaA fiÙkk”k; ;k
xky CySMj (gall bladder) nkfgus dsUnzh; fi.M ls lVk gqvk fLFkr
gksrk gsA ;g gjs jax dh rFkk iryh nhokj dh ,d FkSyhuqek jpuk gS
ftlesa ;—r }kjk lzkfor fiÙk ;k ckby (bile) Hkjk jgrk gSA
blfy, ;g gjs jax dk fn[krk gSA fiÙkk'k; ls ,d iryh flfLVd ;k
fiÙkk’k; okfguh (cystic duct) fudyrh gSa] ftlesa fofHkUu fi.Mksa ls
NksVh&NksVh fgisfVd ;k ;—rh okfgfu;k¡ (hepatic ducts) fudydj
[kqyrh gSaA bl izdkj ,d cM+h dkWeu ckby ;k lkekU; fiÙkokfguh
(common bile duct) cu tkrh gSa tks M~;wvksfMue ds lehiLFk
(proximal) Hkkx esa vkdj [kqyrh gSA

fp= Ø- 2-57% Liver and Gall bladder of Lepus or Rabbit
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;—r dh vkSfrd jpuk (Histological Structure of
Liver)& ;fn ;—r ds fdlh fi.M ds Hkkx dh vuqizLFk dkV dk
lw{en”khZ }kjk v/;;u djsa rks blesa fuEu jpuk,¡ fn[kk;h nsrh gSa&

(i) ;—r dk izR;sd fi.M vusd NksVs&NksVs cgqHkqth; (polyhedral)
fi.Mdksa ls feydj cuk gksrk gSA bu fi.Mdksa dks fgisfVd
yksC;wYl ;k fi.Md (Hepatic lobules) dgrs gSaA

(ii) izR;sd fgisfVd yksC;wy ikl okys yksC;wy ls la;ksth&Ård
dh ,d iryh f>Yyh }kjk vyx jgrk gSA euq"; rFkk lwvj vkfn
Lrfu;ksa esa ;s f>fYy;k¡ izR;sd yksC;wy ds pkjksa vksj ,d Li"V
[kksy cukrh gSa ftls fXylUl dSIlwy (Glisson’s capsule) dgrs
gSaA fXylUl dSIlwy yhil ds ;—r esa lqfodflr ugha gksrkA

(iii) izR;sd yksC;wy ds dsUnz esa ,d dsUnzh; oSU;wy (central venule)
gksrh gS tks yksC;wy dh v{k (axis) cukrh gSA ;g fgisfVd f”kjk
dh “kk[k gksrh gSA

(iv) izR;sd fgisfVd yksC;wy ds fXylUl dSilwy ds izR;sd dks.k ij]
rhu eghu ufydkvksa dk ,d lewg gksrk gS] ftls iksVZy Vªk,M
(Portal traid) dgrs gSaA izR;sd Vªk,M esa vkgkj uky ls vkus okyh
fgisfVd iksVZy f'kjk (Hepatic portal vein) rFkk fgisfVd
/keuh (Hepatic artery) dh ,d&,d “kk[kk vkSj ,d b.Vj
ykscqyj fgisfVd MDV~;wy (Inter lobular hepatic ductule) gksrh
gSA izR;sd Vªk,M pkjksa vksj ls ,d la;ksth Ård ds vkoj.k ls
f?kjk jgrk gS ftls isfjoSLdqyj Qkbczl dSIlwy (Perivascular
fibrous capsule) dgrs gSaA

(v) fgisfVd dksf’kdk,¡ ;k ;—r dksf’kdk,¡ (Hepatic cells)&
fgisfVd dksf”kdk,¡ cgqHkqth; gksrh gSaA bUgsa fgiSVkslkbV~l
(Hepatocytes) Hkh dgrs gSaA budk fuekZ.k Hkzw.kh; ,.MksMeZ ls
gksrk gSA ;—r esa buds foU;kl ds ckjs esa FkksM+k erHksn gS] fdUrq
vke fopkj/kkjk ds vuqlkj izR;sd yksC;wy (lobule) esa dsUnzh;
oSU;wy (central venule) ds pkjksa vksj fgisfVd dksf”kdk,¡ yM+h ;k
fgisfVd dkWM~Zl (hepatic cords) dh rjg Øec) gksrh gSaA
izR;sd yM+h esa fgisfVd dksf”kdkvksa dh nks iafDr;k¡ gksrh gSa ftuds
chpks&chp eghu ckby ;k fiÙk&dSusfydqykbZ (Bile-canaliculi)
QSyh jgrh gSa tks vkil esa tqM+dj ,d ckby dksf’kdk (bile
capillary) dk fuekZ.k djrh gSaA fofHkUu yfM+;ksa ds chp&chp esa
vfu;fer vkdkj ds eghu ohul lkbuwlkW;M~l ;k f’kjk ik=d
(Venous sinusoids) QSys jgrs gSaA
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fp= Ø- 2-58% A part of Section of Lepus or Rabbit’s Liver,
Glisson’s Capsules Shown as Developed in Pig

2-4-8 ;—r dh jpuk ds ckjs esa vk/kqfud er
(Structure of Liver According to Modern Concept)

tSM #cku (Z. Hruban) rFkk ,p- fLo¶V (H. Swift) us 1964 esa vkSj
lh- czwuh (C. Bruni) rFkk ds-vkj- iksVZj (K.R. Porter) us 1955 esa Lrfu;ksa
ds ;—r dk xgu v/;;u djds ;g irk yxk;k gS fd& (i) Lrfu;ksa esa ;—r
yksC;wy (lobule) esa fgisfVd dksf’kdk,¡ (hepatic cells) IysV~l ;k 'khV~l
(plates or sheet) ds :i esa O;ofLFkr jgrh gSa ftUgsaa fgisfVd ySfeusV
(hepatic laminate) dgrs gSaA izR;sd fgisfVd ySfeusV bdgjh dksf”kdkvksa dh
irZ ls cuh gksrh gSA ;s ySfeusV~l ;—r dh iw.kZ yEckbZ o pkSM+kbZ eas QSyh jgrh
gSa rFkk txg&txg ;s fgisfVd dksf”kdkvksa dh frjNh b.VjySfeuj ifV~V;ksa
(oblique interlaminar bridges) }kjk vkil esa tqM+h gksrh gSaA (ii) bu
ySfeusV~l ds chp&chp ds LFkkuksa dks fgisfVd ySD;wuh (hepatic lacunne)
dgrs gSa ftuesa ohul lkbuwlkW;M~l ;k f’kjk ik=d (Venous sinusoids)
QSys jgrs gSaA ySfeusV~l esa mifLFkr fNnzksa }kjk fudVorhZ f”kjkik= vkil esa
lEcfU/kr jgrs gSaA (iii) izR;sd iksVZy Vªk,M (portal traid) Hkh pkjksa vksj ls
bdgjh fgisfVd dksf”kdkvksa dh cuh IysV ;k ySfeusV ls f?kjk gksrk gSaA bu
IysVksa esa mifLFkr fNnzksa }kjk Vªk,M dh iksVZy f”kjk] fgisfVd /keuh rFkk
ckby&MDV;wYl (bile-ductules) vkj&ikj QSyh jgrh gSaA bl izdkj ;—r dh
dkV esa tks fgisfVd dksf”kdkvksa dh yfM+;k¡ (hepatic cords) fn[kk;h nsrh gSa]
oklro esa fgisfVd&ySfeusV~l (hepatic-laminates) dh dkV gSaA (iv) ;—r
yksC;wYl (hepatic lobules) esa fgisfVd&ySfeusV~l ;k fgisfVd yfM+;ksa dh
chp&chp esa QSys fgisfVd lkbuwlkW;M~l (hepatic sinusoids), #f/kj dksf'kdkvksa
ls pkSM+s gksrs gSa rFkk ,.MksFkhfy;e (endothelium) ls vkLrfjr gksrs gSaA buesa
mifLFkr vusd QSxkslkbfVd dksf’kdk,¡ (phagocytic cells) fuf’Ø; ,oa èr
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yky #f/kj dksf”kdkvksa (RBC) dk Hk{k.k djds buds gheksXyksfcu
(haemoglobin) dk fo[k.Mu djrh jgrh gSaA bu QSxkslkbfVd dksf'kdkvksa dks
LVhysV ;k dq¶Qj dksf’kdk,¡ (stellate or Kuffer’s cells) dgrs gSaA
(v) b.Vªkykscqyj ohul lkbuwlkW;M~l (intralobular venous sinusoids)
iksVZy Vªk,M dh iksVZy f”kjk dh “kk[kkvksa ls fudyrs gSa vkSj yksC;wyl (lobules)
dh dsUnzh; f”kjkvksa esa [kqyrs gSaA ;s dsUnzh; f”kjk,¡ vkil eas feydj vUr esa ,d
tksM+h fgisfVd f’kjk,¡ (hepatic veins) cukrh gSa tks ;—r ls fudydj i’p
osuk&dsok (posterior vena-cava) esa [kqyrh gSaA (vi) iksVZy Vªk,M (portal
traid) esa fLFkr b.Vjykscqyj] fgisfVd MDV~;wYl ;k okfgdkvksa ls vusd
b.Vªkykscqyj fgisfVd dksf’kdk,¡ fudydj izR;sd fgisfVd yksC;wy esa ?kqlrh
gSa vkSj cgqHkqth; QUnksa dk ,slk tky cukrh gSa fd tky dk izR;sd QUnk ,d
fgisfVd dksf”kdk dks ?ksjs gksrk gSA ;—r ds izR;sd fi.M dh lkjh
b.Vjykscqyj fgisfVd MDV~;wYl feydj ,d cM+h fgisfVd MDV (hepatic
duct) cukrh gSaA bl izdkj ;—r ds izR;sd fi.M ls ,d fgisfVd MDV
fudyrh gSA ;s lkjh fgisfVd MDV~l] flfLVd MDV (cystic duct) esa [kqyrh
gSaA

fp= Ø- 2-59% Structure of Liver According to the
Modern View or Concept

2-4-9 ;—r ds dk;Z (Functions of Liver)

1- fiÙk dk lzko.k (Secretion of bile)& fiÙk ;k ckby (bile) dk lzko.k
djuk ;—r dk eq[; dk;Z gSA ;g ,d gjs jax dk {kkjh; (alkaline)
nzo gksrk gSA
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2- Xykbdkstsusfll (Glycogenesis)& ,sflfeys”ku (assimilation) ;k
Lokaxhdj.k ds le; tc #f/kj esa Xywdkst (glucose) dh ek=k vf/kd gks
tkrh gS rks fgisfVd dksf”kdk,¡ Xywdkst dh c<+h gqbZ ek=k dks
Xykbdkstu (glycogen) esa cnydj bldk lap; dj ysrh gSaA bl
fØ;k dks Xykbdkstsusfll dgrs gSaA

3- Xykbdksftuksfyfll (Glycogenolysis)& bl fØ;k ds vUrxZr tc
#f/kj esa Xywdkst dh ek=k de gks tkrh gS rks lafpr Xykbdkstu dks
Xywdkst esa cnydj #f/kj esa eqDr dj fn;k tkrk gSA

4- Xykbdksfu;kstsusfll (Glyconeogenesis)& bl fØ;k ds vUrxZr
fgisfVd dks"kk,¡ vko”;drk iM+us ij vehuks vEy] QsVh ,flM~l rFkk
fXyljkWy vkfn dks Xywdkst esa cnydj #f/kj esa eqDr dj nsrh gSaA

5- olk dk lap; (Storage of fats)& fgisfVd dks”kk,¡ olk&esVkckWfyTe
(fat-matabolism) esa Hkh egRoiw.kZ Hkkx ysrh gSa vkSj dqN olkvksa dk
lap; Hkh djrh gSaA

6- Mh,sehus’ku (Deamination)& bl fØ;k ds vUrxZr fgisfVd
dksf'kdk,¡ vko”;drk ls vf/kd vehuks vEyksa dks #f/kj ls ysdj mUgsa
veksfu;k ,oa ikb#fod vEy esa rksM+ nsrh gSaA

7- ;wfj;k dk la’ys"k.k (Synthesis of urea)& Mh,sehus”ku izfØ;k rFkk
“kjhj dh dksf”kdkvksa esa izksVhu esVkckWfyTe ds QyLo#i cuh veksfu;k
dks fgisfVd ;k ;—r dksf”kdk,¡ CO2 ds lkFk la;ksftr djds ;wfj;k esa
cny nsrh gSaA blh ;wfj;k dks xqnsZ (kidneys) #f/kj ls vyx djds bls
ew= ds lkFk ckgj fudky nsrs gSaA

2NH3 + CO2 → CO(NH2)2 + H2O

8- VkWfDld ;k fo"kSys inkFkksZa dk MhVkWfDlfQds’ku (Detoxification
of toxic substances)& vkar esa mifLFkr cSDVhfj;k (bacteria) fo’kSys
inkFkZ mRiUu djrs gSa tks fgisfVd&iksVZy f'kjk ds jDr esa feydj
;—r esa igq¡prs gSaA ;gk¡ fgisfVd dksf”kdk,¡ bu inkFkksZa ds fo"k dks
u"V ;k fuf"Ø; djds bUgsa izHkkoghu cuk nsrh gSaA “kjhj dks"kkvksa esa
esVkckWfyTe ds QyLo:i cus gkfudkjd izwfld vEy (prussic acid)
dks fgisfVd dksf”kdk,¡ #f/kj ls vyx djds bls fuf"Ø; cukrh jgrh
gSaA

9- yky #f/kj df.kdkvksa dk fuekZ.k rFkk fo[k.Mu (Formation of
RBC and Destruction of dead RBC)& d”ks#dh tUrqvksa dk
Hkzw.kkoLFkk esa ;—r gheksiks;fVd (haemopoietic) Ård gksrk gS
vFkkZr~ ;g yky #f/kj df.kdkvksa (RBC) dk fuekZ.k djrk gSA fdUrq
o;Ld voLFkk esa ;—r dh dq¶Qj dksf’kdk,¡ (Kupffer’s cells)
èr ;k fuf’Ø; yky #f/kj df.kdkvksa dks u’V djds buds gheksXyksfcu
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dks ckby fixes.V~l esa cnyrh gSa tks ckby ;k fiÙk ds lkFk
M~;wvksfMue esa igq¡pdj ey ds lkFk “kjhj ls ckgj fudy tkrs gSaA

10- ,Utkbe dk lzko.k (Secretion of enzymes)& fgisfVd dksf”kdk,¡
“kjhj esa izksVhu] olkvksa rFkk dkcksZgkbMªsV~l vkfn ds esVkckWfyTe ds fy,
dqN egRoiw.kZ ,Utkbe dk lzko.k djrh gSaA

11- fgiSfju dk lzko.k (Secretion of heparin)& #f/kj dks teus ls
jksdus ds fy, fgisfVd dksf”kdk,¡¡ fgisfju dk lzko.k djrh gSaA

12- vdkcZfud inkFkksZa dk laxzg (Storage of Inorganic
substances)& ;—r ;k fgisfVd dksf”kdk,¡ ykSg] rk¡ck vkfn inkFkksZa dk
lap; djrh gSaA

13- foVkfeUl dk la’ys"k.k ,oa lap; (Storage and synthesis of
vitamins)& fgisfVd dksf”kdk,¡ foVkfeu A dk la'ys"k.k djds bls
rFkk foVkfeu& D vkSj B12 dk lap; djrh gSaA

14- IykTek izksVhUl dk la’ys"k.k (Synthesis of plasma proteins)&
fgisfVd dksf'kdk,¡¡ izksFzkkWfEcu (prothrombin) rFkk Qkbfczukstu
(fibrinogen) uked IykTek izksVhUl dk la”ys"k.k djrh gSa ftudh pksV
yxus ij #f/kj ds FkDds ds teus esa egRoiw.kZ Hkwfedk gksrh gSaA

15- ;—r fyEQ fuekZ.k dk egRoiw.kZ dsUnz ekuk tkrk gSA

16- thok.kqvksa dk Hk{k.k (Phagocytosis)& jä esa mifLFkr gkfudkjd
thok.kqvksa dk fgisfVd&dksf”kdk,¡ Hk{k.k djds bUgsa u"V dj nsrh gSaA bl
fØ;k dks QSxkslkbVksfll (phagocytosis) dgrs gSaA

2-4-10 iSfUØ;kt ;k vXU;k’k; (Pancreas)

;—r dh vis{kk ;g dgha NksVh xzfUFk gSA ;g M~;wvksfMue dh nks Hkqtkvksa ds e/;
esa ehls.Vªh }kjk l/kh jgrh gS rFkk vkdkj esa vfu;fer iÙkh dh rjg piVh]
dksey vkSj xqykch jax dh gksrh gSA ;g feDlM~ (mixed) xzfUFk gS] vFkkZr~ blesa
nks fHkUu izdkj ds xzfUFky Hkkx gksrs gSa& (i) ,DlksØkbu Hkkx (Exocrine
part), ;g xzfUFk dk izeq[k Ård Hkkx gS rFkk (ii) ,.MksØkbu Hkkx
(Endocrine part)] ;g ,DlksØkbu Hkkx esa txg&txg dksf”kdkvksa ds lewg
ds :i esa gksrk gSA bu dksf”kdkvksa ds lewg dks ySaxjgsUl dh }hfidk,¡ (Islets
of Langerhans) dgrs gSa&

(i) ,DlksØkbu Hkkx (Exocrine part)& ;g “kk[kkfUor rFkk fi.Mdksa
(lobules) ds :i esa gksrk gS ftUgsa iSfUØ,fVd fi.Md (pancreatic
lobules) dgrs gSaA blds fi.Md] ;—r ds fi.Mdksa dh rjg fcydqy
lVs ugha jgrs] oju~ buds chp esa la;ksth Ård (connective tissue)
Hkjk gksrk gSA izR;sd fi.Md ,d ukykdkj ;k ¶ykLduqek [kks[kyh jpuk
gksrh gS ftldh nhokj bdgjh LrEHkh] ?kukdkj (cuboidal)
xzfUFky ,fiFkhfy;e dks”kkvksa ls cuh gksrh gSA izR;sd fi.Md dh
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xqgk ,d NksVh ufydk ls tqM+h gksrh gSA xzfUFky dksf”kdkvksa esa cuk gqvk
iSfUØ,fVd jl (pancreatic juice) fi.Md dh xqgk esa ,d= gksdj
fi.Mdksa dh NksVh&NksVh ufydkvksa esa vkrk gSA lkjs fi.Mdksa dh
ufydk,¡ vkil esa feydj ,d cM+h iSfUØ,fVd MDV (pancreatic
duct) cukrh gSa tks M~;wvksfMue dh nwjLFk Hkqtk esa [kqyrh gSaA blds fNnz
ij ,d fLQaDVj is”kh gksrh gS ftls vksMkbZ dk fLQaDVj (sphincter of
odi) dgrs gSaA

fp= Ø- 2-60% T. S. of Pancreas of Lepus or Rabbit

(ii) ,.MksØkbu Hkkx (Endocrine part)& iSfUØ,fVd fi.Mksa (pancreatic
lobules) ds chp tgk¡&rgk¡ ij fo”ks’k dksf”kdkvksa ds l?ku] xksy ;k
v.Mkdkj lewg fLFkr jgrs gSa ftudks ySaxjgSUl ds lewg ;k }hfidk,¡
(Islets of Langerhans) dgrs gSaA budh la[;k iSfUØ;kt esa 10 yk[k ls
Hkh vf/kd gksrh gSA izR;sd }hfidk ;k lewg esa #f/kj dsf”kdkvksa dk tky
fcNk jgrk gS rFkk }hfidk dh dksf”kdk,¡ bu #f/kj dsf”kdkvksa ds pkjksa
vksj NksVs&NksVs lewgksa ;k yfM+;ksa esa O;ofLFkr jgrh gSaA ;s dksf”kdk,¡ nks
izdkj dh gksrh gSa& ,YQk (alpha- α) rFkk chVk (beta- ) dksf”kdk,¡ tks
Øe”k% XywdSxkWu rFkk bUlqfyu gkWeksZal dk lzko.k djrh gSaA
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Lkkj.kh Ø- 2-8% d’ks#fd;ksa dh vkgkj uky dh rqyuk
(Comparison of Alimentary Canal of Vertebrates)

Ø-
No.

y{k.k
(Characters)

eRL; (Fishes)
(e.g. Scoliodon)

mHk;pjh
(Amphibia)
(e.g. Rana)

ljhl`i
(Reptilia)

(e.g.
Uromastyx)

i{kh
(Aves)
(e.g.

Columba)

Lru/kkjh-
(Mammalia)

(e.g.
Oryctolages)

1- eq[; Hkkx
(Major Parts)

(i) eq[k xqgk
(Buccal cavity)
(ii) QSfjaDl
(Pharynx)
blksQsxl
(Oesophagus)
vkek'k;
(Stomach)
vkar (Intestine)
Dyks,dk (Cloaca)

eRL; ds
leku

eRL; ds
leku

eRL; ds
leku

Dyks,dk ds
vfrfjDr lHkh
Hkkx eRL; ds
lekuA
Dyks,dk
vuqifLFkrA

2- eq¡g (Mouth) flj ds v/kj ry
ijA NksVk] v)Z&
pUnzkdkj
(crescentic) ;k
v)Z&v.Mkdkj
(Semi-oval) rFkk
tcM+ksa ls f?kjk
gqvkA

fljs ij flj
ds vxys
fdukjs ds
lkFk&lkFk
cMk] v)Z&
o`Ùkh;] f>jh
tSlk rFkk
tcM+ksa ls
f?kjk gqvkA

mHk;pjh ds
leku

fljs ij V
ds vkdkj
dk tcM+ksa
rFkk dBksj
pksap }kjk
f?kjk gqvkA

lc*VfeZuy
(Sub-
terminal)
NksVk] vuqizLFk
f>jh tSlk
tcM+ksa ls f?kjk
gqvkA

3- tcM+s rFkk
gksaB (Jaws
and lips)

fupyk tcM+k
(lower jaw)
pyk;eku] gksaB
vuqifLFkr] tcMsa
dk¡Vsnkj Ropk ls
<¡ds gq,A

fupyk tcM+k
pyk;eku
(movable)
gksaB dBksj]
vpyk;eku
(immovable)
,oa 'kYdghu

fupyk tcM+k
pyk;eku gksaB
dBksj]
vpyk;eku]
'kYdksa ls <¡ds
gq,A

fupyk
tcM+k
pyk;eku
gksaB
vuqifLFkr]
dBksj pksap
eq¡g dks
<ds gq,A

fupyk tcM+k
pyk;eku gksaB
pyk;eku]
cky;qDr
mijh gksaB
dVk gqvk
(cleft) rFkk
okbfczlh
(vibrissae) ;qDrA

4- nk¡r (Teeth) rst (sharp)
gkseksMkW.V
(homodont) nksuksa
tcM+ksa esa dbZ
iafDr;ksa esa ihNs
dh vksj fufnZ"V
nk¡r mifLFkrA
nk¡r :ikUrfjr
IysdkWbM 'kqYd
(placoid Scales)
gksrs gSa rFkk
thou Hkj iqjkus
nk¡rks ds VwVus ds
ckn muds LFkku
ij u;s nk¡r
fudy vkrs gSA
ikWyhQk;ksMkW.V
(polyphydont)

nk¡r NksVk]
'kaDokdkj]
(conical)
,ØksMkW.V
(acrodont)
ikWyhQk;ksMkW.V
(polyphyod-
ont), gkseks&
MkW.V
(homodont)
rFkk dsoy
mijh tcM+s
esa ,d gh
iafDr esa
mifLFkrA

nk¡r NksVs]
'kaDokdkj,Øks
MkW.V] rFkk
IY;wjksMkW.V
(Pleurodont)
nksuksa tcM+ksa
esa ,d & ,d
iafDr esa
mifLFkr

Nksuksa
tcM+ksa esa
nk¡r iw.kZr%
vuqifLFkrA

nk¡r vusd
izdkj ds
¼gSVjksMkW.V½
(Heterdont)
lksfdV
(socket) esa
yxsa gq,
¼FkhdksMkW.V½
(Thecodont),
thou esa nks
ckj gh
fudyrs gSaA
¼Mkb&
Qk;ksMkW.M½
(diphyodont)A
nksuksa tcM+ksa esa
mifLFkrA

5- MkbLVsek
(Diastema)

vuqifLFkr vuqifLFkr vuqifLFkr vuqifLFkr ,d nk¡r
foghu LFkku
bUlhtj ,oa
izheksyj nk¡rksa
ds chp fLFkr
gksrk gS ftls
Mkb,LVek
dgrs gSA
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6- nar lw=
(Dental
formula)

iznf”kZr ughaaA iznf”kZr ughaA iznf”kZr ughaA iznf”kZr
ugha

2 0 3
, , ,

1 0 2
3

28
2

i c Pm

m 

7- nk¡rks ds dk;Z
(Functions of
teeth)

f”kdkj idM+ukA f”kdkj
idM+ukA

f”kdkj
idM+ukA

& Hkkstu idM+uk]
dkVuk ,oa
pckukA

8- eq[k xqgk
(Buccal
cavity)

xqgh; (spacious)
MkWlksZoS.Vªyh piVh
(dorsoventrally
flattened)

cMh pkSMh
,oa mFkyhA

Vkxs dh vksj
l¡djh] fdUrq
ihNs dh vksj
pkSMhA

l¡djh]
frdksuh
tSlhA

dMh ,oa
xqgh;

9- oSLVhC;wyh
(Vestibulae)

vuqifLFkr vuqifLFkr vuqifLFkr vuqifLFkr eq¡g ,d l¡djs
LFkku esa
[kqyrk gSa tks
tcM+sa] gksaB
vkSj xkyksa
}kjk f?kjk
jgrk gSA bl
LFkku dks
oSLVhC;wyh
dgrs gaSA

10- iSysV
(Palate)

vuqifLFkr] Ldy
(skull) gh eq[k
xqgk dh Nr
cukrk gSA

eRL; dh
Hkk¡fr

fNidfy;ksa
,oa lk¡iksa esa
vuqifLFkr
fdUrq feF;k
iSysV (psedo-
palate) Øksdks
fMfy;Ul esa
mifLFkrA

viw.kZ]
ysVªy
QksYM~l
}kj fufeZr
fdUrq ;s
eksM e/;
esa ,d&
nwljs ls
feyrs ugha
gaSA

,d f}rh;d
(secondary
palate) iSysV
ik;k tkrk gS
tks eq[k xqgk
dh Nr cukrk
gSA

11- thHk
(Tongue)

NksVh] xzfUFkghu]
ukWu&eLD;wyj
(non-muscular)]
ukWu&izksVªqflfcy
(non-protrusible),
,oa vk/kkj ij
tqM+h gqbZA Hkkstu
idM+us esa iz;ksx
ugh dh tkrhA
Lokn dfydk,¡
(taste buds)
vuqifLFkr

cMh]
ek¡ly ,o
fpifpihA
vxyh fljs
ij tqM+h gqbZA
fiNyk fljk
LorU=]
f}'kkf[kr
(bifid)
vR;f/kd
izksVªqflfcy
(protrusible)
rFkk f”kdkj
¼ePNj½
idMus esa
iz;ksx dh
tkrh gSA
dqN Lokn
dfydk,¡
mifLFkrA

cMh] yxHkx
frdksuh]
ek¡ly xzfUFky
(glandular)
feMoS.Vªyh
tqM+h gqbZA
vxyk fljk
LorU=]
f}”kkf[kr ,oa
izksVªqflfcy]
Lokn
dfydkvks
;qDr eghu
iSfiyh
mifLFkrA

thHk cMh]
l¡djh]
yxHkx
frdksuh]
tqMh gqbZ
o ukWu
izksVªqflfcy]
dBksj
eghu
izo)ksZ ls
<dh gqbZA
dqN Lokn
dfydk,¡
mifLFkrA

cMh] ek¡ly]
feMoS.Vªy]
(mid)
(ventrally)
tqM+h gqbZA
feMoS.Mªy
lrg ij
xM~<k
mifLFkrA
vxyk fljk
LorU=]
xksy ,oa
izksVªqflfcyA
Lokn
dfydk,¡ ;qDr
4 izdkj ds
iSfiyk
mifLFkrA

12- vkUrfjd
uklkfNnz
(Internal-
nares)

vuqifLFkrA NksVs o nks]
eq[k xqgk dh
Nr esa vkxs
dh vksj
oksesjkbu
(vomerine)
nk¡rks ds fudV
[kqyrs gSA

NksVs] nks]
xksy] vxys
fljs ds fudV
eq[k xqg dh
Nr esa [kqyrs
gSA

NksVs f>jh
tSls] eq[k
xqgk esa
fiNys fljs
ij ;k
QSfjaDl esa
[kqyrs gSA

eq[k xqgk esa
ugha [kqyrs
fdUrq QSfjaDl
(Pharynx) dh
Nr esa ;k eq[k
xqgk ds fiNys
Hkkx esa [kqqyrs
gSA
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13- QSfjaDl
(Pharynx)

eq[k xqgk fiNys
cM+sa QSfjaDl es
layf;r gks tkrh
gSA

eq[kxqgk fcuk
fdlh
fpUgkadu
(demarcat-
ion) ds NksVs
ls QSfjaDl ls
tqMh jgrh gSA

eq[k xqgk ihNs
dh vksj ,d
pkSMs QSfjaDl
esa layf;r gks
tkrh gSA

Ekq[k xqgk
ihNs dh
vksj
QSfjfUt;y
xqgk esa
layf;r gks
tkrh gSA

QSfjaDl NksVk
o l¡djk gksrk
gS rFkk
ustksQSfjaDl
(nasophar-
ynx) vkWjks&
QSfjaDl
(oropharynx)

14- fxy fLyV~l
(Gillslits)

QSfjfUt;y fHkfÙk
dh izR;sd ik'oZ
vksj esa ,d fNnz
tSlk Likbjsfdy
(spiracle) rFkk
ik¡p oVhZdy fxy
(vertical gill slits)
fLyV~l ik;h
tkrh gSA

Likbjsfdy
,oa fxy
fLYkV~l
vuqifLFkrA

mHk;pjh ds
lekuA

mHk;pjh
ds lekuA

mHk;pjh ds
lekuA

15- ;qLVsfd;u
ufydk
(Eustachian
tube)

vuqifLFkrA nksuksa ik'oksZa
esa tcM+ksa ds
dks.k ds
fudV ,d&
,d pkSMh
;wLVsfd;u
vksifuaXk ik;h
tkrh gSA

Nr ds nksuksa
ik'oksZa
esa ,d ,d
;wLVsfd;u
V~;wc dh
vksifuax ik;h
tkrh gSA

Nr ds
e/; esa
vkUrfjd
uklkfNnzksa
ds ihNs
,d ;wLVs&
fd;u
vksifuax
ik;h tkrh
gSA

uStks&
QSfjfUt;y
fHkfÙk ds ik'oksZ
esa ,d&,d
v.Mkdkj
vksifuax
vkWQ ;wLV&
fd;u V~;wc
ik;h tkrh
gSA

16- XykWfVl
(Glottis)

vuqifLFkrA eq[k xqgk ds
Q'kZ ij e/;
esa ,d f>jh
tSlh
vksifuax ;k
XykWfVl ik;h
tkrh gS
tksfd
ySfjUXkks&
VªSfd;r
pSEcj
(laryngotra-
cheal
chamber) esa
[kqyrh gSA
vuqifLFkr

Q'kZ ij
mifLFkr f>jh
tSlh XykWfVl
VªSfd;k esa
[kqyrh gSA

QSfjaDl ds
Q'kZ ij
v.Mkdkj
XykWfVl
ik;h tkrh
gS ftlesa
gksaB Hkh
gksrs gSAA

ySfjUXkks&
QSfjaDl ds
Q'kZ ij e/;
esa m/oZ f>jh
tSlh XykWfVl
ik;h tkrh gS
tksfd ySfjaDl
(larynx) ls
tqMh jgrh gSA

17- ,sihXykWfVl
(Epiglottis)

vuqifLFkrA vuqifLFkrA vuqifLFkrA vuqifLFkrA ,d nks fi.M
okyk
dkfVZysftul
¶ysi XykWfVl
ds mij ik;k
tkrk gS tks
Hkkstu dks
XykWfVl
(Glottis) esa
tkus ls
jksdrk gSA

18- vU; cDdks
QSfjfUt;y
lajpuk,¡
(Other
buccophar-
yngeal
structures)

QSfjaDl dh
E;wdl ykbfuax esa
MeZy MSf.VfdYl
(dermal denticles)
ik;s tkrs gSA

Ukj esa<d esa
nksuksa ik'oZ
Nksjksa Ikj
tcM+ksa ds
dks.k (jaw
angle) ds
fudV QSfjaDl
ds Q”kZ esa
vksifuax vkWQ

QSfjaDl dh
E;wdl
ykbfuax
(mucous
lining) [khaps
tk ldus
;ksX; yEcor~
eksM+ esa ik;h
tkrh gSA

Uksty
psEcj
(nasal
chamber)
vkUrfjd
uklkfNnzksa
(Internal
nares)
ds }kjk

usty psEcj
vkUrfjd
uklkfNnz
(internal
nares)
ds }kjk
ySfjUXkks
QSfjaDl
(lyningo-
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oksdy lSd
(opening of
vocal sac)
ik;s tkrs gSA
eq[k xqgk dh
Nr ij vkbZ
ckYl (eye
balls) ds
mHkkj ik;s
tkrs gSA

QSfjaDl
dh Nr
esa [kqyrk
gSA

pharynx) dh
Nr esa [kqyrs
gSA

19- blksQsxl
(Oeso-
phagus)

NksVh] pkSMh]
ek¡ly fHkfÙk okyh
ufydk ftlesa
yEcor~ E;wdl ds
eksM+ (longitudinal
mucous folds)
ik;s tkrs gS
vkSj ;g dkfMZ;d
LVed esa [kqyrh
gSA blksQsxl ,oa
dkfMZ;d LVed
ds tksM+ ij blks
QSft;y okYo
(oesophageal
valve) ;k
fLQaDVj ik;k
tkrk gSA

NksVh] pkSMh]
ek¡ly]
E;wdl ds
yEcor~ eksM+
(longitu-
dinal folds of
mucous)
lfgr]
vR;f/kd
[khaps tk
ldus ;ksX;
(Highly
distensible)
rFkk
QSfjaDl ,oa
vkek”k; ls
Li"V :i ls
IkF̀kd~ ughaA

yEch] lWadjh]
ek¡ly] E;wdl
ds yEcor~
eksM+ tk
ldus
;ksX;
(highly
distensible)
ØkWi jfgrA

yEch]
pkSM+h]
ek¡ly
eksVh fHkfÙk
okyh rFkk
[khaps tk
ldus ;ksX;A
LVuZe
(sternum)
ds lkeus
bldk
e/; Hkkx
cMk] nks
fi.M ;qDr
(bilobed)
iryh
fHkfÙk
okyk] rU;
ØkWi
(crop)
cukrk gSA

yEch] lWadjh]
ek¡ly] rU;
ØkWi jfgr]
leku pkSMkbZ
dh ufydk
tks fd
vkek”k; esa
[kqyrh gSA

20- vkek'k;
(Stomach)

cM+k] ek¡ly ‘U’
o ‘S’ ;k ds
vkdkj dk yEcs]
pkSM+s] izksfDley
(proximal)
dkfMZ;d LVed
(cardiac
stomach) ,oa
NksVs] l¡djs
fMLVy (Distal)
ik;yksfjd LVed
(pyloric stomach)
esa foHkDrA LVed
ds nksuksa Hkkx ,d
Cykb.M lSd
(blind sac) ,oa
fLaQDVj okYl
(sphincter
valve) }kjk
iF̀kdrk yEcor~
E;wdl
(longitudinal
mucous folds)
eksM+ dkfMZ;d
Hkkx esa HkyhHkk¡fr
fodflrA

cM+k] pkSM+k]
oØkdkj]
ekWly rFkk
nsgxqgk esa
ck;ha vksj
fLFkr
vkek”k; dk
vxyk
dkfMZ;d ,oa
fiNyk
ik;yksfjd
Hkkx ckg;r%
fpfUgr ughaaA
Cykb.M lSd
(blind
sac) ,oa
dkfMZ;d
okYl
(cardisc
valve)
vuqifLFkrA

vkek”k;
yEck] ufydk
dkj
(tubular) ;k
rdqZ:Ik
(spindle-
shaped)
nsgxqgk esa
ck;ha vksj
fLFkrA
dkfMZ;d ,oa
ik;yksfjd
Hkkx ckg;r%
vLi’VA
yEcor~
E;wdl eksM+
dkfMZ;d
LVed esa
HkyhHkk¡fr
fodflrA

vkek”k;
NksVk rFkk
vxys
izksoS.Vªhdqyl
(proventri
culus) ,oa
fiNys
fxtMZ esa
foHkDrA
izksos.Vªh
dqyl
l¡djk ,oa
xzfUFky
(glandulaf)
gksrk gS
rFkk
fxtMZ
(gizzard)
eksVh o
dBksj
,fiFkhfy;e
ls
vkLrfjr
gksrk gSA

vkek”k; cM+k]
lse ds cht
ds vkdkj dk
nsgxqgk esa
“kjhj ds ck;ha
vksj vuqizLFk
:Ik esa fLFkr
gksrk gSA
vkek”k; vxz
dkfMZ;d]
(cardiac) e/;
QafMd
(fundic) ,oa
Ik”p
ik;yksfjd
Hkkxksa esa
foHkDr jgrk
gSA

21- clkZ ,.Vhuk
(Bursa
entiana)

Ikk;yksfjd LVed
ik;yksfjd okYo
ls gksdj ,d NksVs
xksykdkj] eksVh
fHkfÙk okys ek¡ly
dks"k esa [kqyrk gS
ftls clkZ
,f.V,uk dgrs gSaA

vuqifLFkr vuqifLFkr vuqifLFkr vuqifLFkr
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22- fxtMZ
(Gizzard)

vuqifLFkr vuqifLFkr vuqifLFkr mifLFkrA
bldh xqgk
esa Hkkstu
ihlus gsrq
pefdys
iRFkj
(pebbles)
,oa dadM
mifLFkr
tksfd
Hkkstu dks
ihlus esa
enn djrs
gSA

vuqifLFkr

23- vkar
(Intestine)

NksVh] lh/kh ,oa
pkSMhA NksVh ,oa
cM+h vkar esa
foHkDr ughaA

yEch]
dq.Mfyr ,oa
lSadjh
ufydkA
NksVh ,oa
cM+h vkar esa
foHkDr

mHk;pjh
tSlhA

mHk;pjh
tSlhA

mHk;pjh
tSlhA

24- NksVh vkar
(Small
intestine)

Ckkg;r%
M~;wvksfMue
,oa NksVh
vkar esa fHkfUur
ughaA

M~;wvksfMue
,oa bfy;e
HkyhHkk¡fr
fHkfUurA

mHk;pjh ds
lekuA

mHk;pjh
ds lekuA

mHk;pjh ds
lekuA

25- M~;wvksfMue
(Duodenum)

vuqifLFkr lh/kh ufydk
tks ‘U’
vkek'k; ds
lkFk tSlh
lajpuk
cukrh gSA
,d dkWeu
ghiSVksiSu &
fUØ;kfVd
(Common
hepatopancr-
eatic)
MDV }kjk
fiÙk (Bile)
,oa
iSfUØ,fVd
jl blesa
yk;k tkrk
gSA

lh/kh ufydk
ftlesa
fiÙk ,oa
iSfUØ,fVd
jl vyx&
vyx
ufydkvksa
}kjk vkrs gSA

‘U’ ds
vkdkj dh
ufydk,¡
,oa rhu
iSfUØ&
,fVd
ufydk,¡
[kqyrh gSaA

iF̀kd ‘U’ ds
vkdkj dk
ywi (Loop)
ftlesa ,d
,d fiÙk ,oa
iSfUØ,fVd
ufydk [kqyrh
gSA

26- bfy;e
(Ileum)

fHkfUur ugha NksVh ,oa
dq.Mfyr

mHk;pjh ds
leku

yEch vkSj
dq.Mfyr

vR;f/kd yEch
,oa
dq.Mfyr

27- okYo ,oa
foykbZ
(Valves and
villi)

vkar dh E;wdl
ykbfuax yEcor~
LØksy ;k Likbjy
okYl
(longitudinal
scroll or spiral
valve) ds :i esa
tqM+h gqbZA

E;wdl
ykbfuax
vusd
yEcor~ eksM+
cukrh gS]
fdUrq Likby
okYo ,oa
foykbZ
vuqifLFkr
gksrh gSA

yEcor~ eksM+
ik;s tkrs gS]
fdUrq
okYo ,oa
foykbZ
vuqifLFkr
gksrs gSA

vkUrfjd
lrg ij
vusd
vaxqyh
tSls
izo)Z ;k
foykbZ
(villi)
ik;h tkrh
gSA
Likbjy
okYo
vuqifLFkrA

vkUrfjd
lrg ij
vusd Hkyh
Hkk¡fr fodflr
foykbZ ik;h
tkrh gSA
Likbjy okYo
vuqifLFkrA
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28- lSdqyl
jksVs.Ml
(sacculus
rotundus)

vuqifLFkr vuqifLFkr vuqifLFkr vuqifLFkr bfy;e dk
fMLVy fljk
(distal end)
QSyk gqvk
lSdqyl
jksV.Ml
cukrk gSA

29- lhde
(caecum)

vuqifLFkr vuqifLFkr NksVh ,oa cM+h
vk¡r ds
e/; ,d cM+k
lhde ,oa
bfy;ks&
dksfyd okYo
(ileocolic
valve) ik;k
tkrk gSA

NksVh ,oa
cM+h vkar
ds tksM+
ij ,d
tksM+k NksVs
“kaDokdkj
jsDVy ;k
dksfyd
lhdk
(rectal or
colicarea)
ik;s tkrs
gSA

,d cM+k]
iryh fHkfÙk
okyk]
Likbjyh cuk
gqvk lhde
ik;k tkrk gS
ftlesa
lSdqyl
bfy;ks&
lhdy okYl
(ileocaecal
valve) ds }kjk
[kqyrk gSA

30- oehZQkWeZ
viSf.MDl
(Vermiform
appendix)

vuqifLFkrA vuqifLFkrA vuqifLFkrA vuqifLFkr fMLVy fljs
ij lhde can
oehZQkeZ
viSf.MDl
ds :Ik esa
ik;k tkrk gSA

31- cM+h vkar
(Large
intestine)

vkar dk vfUre
Hkkx l¡djk o
NksVk eyk”k;
(rectum) cukrk
gS tks Dyks,dk esa
[kqyrk gSA

bldk
eyk”k; NksVk
fdUrq pkSM+k
gksrk gS rFkk
og Dyks,dk
esa [kqyrk gSA

NksVh gksrh gSa
rFkk bldk
vxyk fljk
iryh fHkfÙk;ksa
okyk l¡djk
dksyu
(colon) ,oa
fiNyk fljks
eksVh fHkfÙk;ksa
okyk jSDVe
(Rectum)
cukrk gS
tksfd Dyks,dk
esa [kqyrk gSA

cM+h vkar
NksVh
fdUrq
pkSMh
jSDVe
rectum
cukrh gS
tksfd
Dyks,dk esa
[kqyrk gSA

cM+h vkar
vR;kf/kd
yEch gksrh gS
ftldk vxyk
fljk
lSD;wysVSM
dksyu
(sacculated
colon) rFkk
fiNyk fljk
nkusnkj jSDVe
cukrk gSA

32- jSDVy xzfUFk
(Rectal
gland)

,d ufydkdkj
jSDVy xzfUFk i"̀B
ry ij jSDVe
esa [kqyrh
gSA bldk
dk;Z vKkr
gSA

vuqifLFkr vuqifLFkr vuqifLFkr vuqifLFkr

33- Dyks,dk ,oa,
,sCMksfeUkYk
ikslZ (Cloaca
and
abdominal
pores)

jSDVe ihNs dh
vksj lk/kkj.k
Dyks,dk esa
ey}kj }kjk
(anus) [kqyrk gS
ftl ij ,uy
fLaQDVj (anal
sphincter) yxs
jgrs gSA
blesa ;wjhuksftuk&
bVy fNnz
(urinogenital
apertures)
vkSj ,d
tksM+k ,CMksfeuy
fNnz Hkh ik;s
tkrs gSA

jSDVe
ey}kj }kjk
,d dks"Bh;
Dyks,dk esa
[kqyrk gSA
ey}kjk
ij ,uy
fLQaDVj
mifLFkrA
,CMksfeuy
fNnz
vuqifLFkrA

Dyks,dk rhu
dks"Bksa
dkWizksfM;e
;wjksfM;e ,oa
izksDVksfM;e esa
foHkDr jgrk
gSA ey}kj
dkWizksfM;e esa
[kqyrk
gSA ,uy
fLQaDVj ik;k
tkrk gSA
,CMksfeuy
fNnz
vuqifLFkrA

ljhlì dh
HkkWafrA

Dyks,dk
vuqifLFkrA
jSDVe lh/kk
“kjhj ds ckgj
[kqyrk
gSA ,uy
fLQaDVj
mifLFkrA
,CMksfeuy
ikslZ
vuqifLFkrA
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34- clkZ QSfczlkbZ
(Bursa
fabricii)

vuqifLFkrA vuqifLFkrA vuqifLFkrA uotkr
if{k;ksa esa
izksDVks&
fM;e dh
i"̀B lrg
ls yxk
gqvk ,d
can FkSyk
ik;k tkrk
gS ftls
clkZ
QSfczlkbZ
dgrs gSA

vuqifLFkrA

35- Dyks,dy
fNnz (Cloacal
aperture)

Dyk,dk
feMoS.Vªy m/oZ
f>jh (mid-ventral
longitudinal
slit) }kjk iSfYod
Ik[kuksa (pelvic
fins) ds e/;
[kqyrk gSA

Dyks,dk Vªad
ds i”p iknksa
ds e/; ,d
oÙkh;
(circular)
Dyks,dy
fNnz }kjk
[kqyrk gSA

Dyks,dy
fNnz
feMoS.Vªyh
vuqizLFk f>jh
ds :i esa iw¡N
ds vk/kkj ij
[kqyrk gSA

Dyks,dy
fNnz
feMoS.Vªyh
vuqizLFk
f>jh
ds :i esa
iw¡N ds
vk/kkj ij
[kqyrk gS
rFkk blds
pkjksa vksj
gksV Hkh
ik;s tkrs
gSA

Dyks,dy fNnz
vuqifLFkrA

fp= Ø- 2-61% A Magnified Part of fp= Ø- 2-60 to Show
an Islet of Langerhans

ySaxjgSUl dh }hfidkvksa esa oSKkfudksa us gky gh esa ,d rhljh izdkj
dh dksf”kdkvksa dk irk yxk;k gS ftUgsa MsYVk dksf’kdk,¡ (delta cells)
dgrs gSaA ;s dksf”kdk,¡ lEHkor% iSfUØ,fVd xSfLVªu (pancreatic
gastrin) rFkk lhjksVksfuu (serotonin) gkWeksZUl dk lzko.k djrh gSa
ftudk dk;Z vHkh vfuf”pr gSA
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viuh izxrh tk¡fp, (Check Your Progress)

31- dcwrj ds fy, nw/k mRiUu gksrk gS&

¼v½ eknk dcwrj ds ØkWi esa

¼c½ uj dcwrj ds ØkWi esa

¼l½ nksuksa ds ØkWi esa

¼n½ fdlh ds ØkWi esa ughaA

32- dcwrj nkuk pqxrs le;&

¼v½ mM+rk gS

¼c½ nksuks Vk¡xks ij rst pyrk gS

¼l½ Qqndrk gS

¼n½ /khjs pyrk gSA

33- ;wjkseSfLVDl eas xky CySMj ik;k tkrk gS&

¼v½ nk;sa fyoj yksc esa

¼c½ ck;sa fyoj yksc esa

¼l½ nksuksa ds chp esa

¼n½ rhljs yksc esaA

34- LØkWy okYo ik;k tkrk gS&

¼v½ LdkWyvksMkWu esa ¼c½ esa<d esa

¼l½ ;wjkseSfLVDl esa ¼n½ dcwrj esa

35- [kjxks”k ds nk¡r gSa&

¼v½ IY;wjksMkW.V ¼c½ FkhdksMkW.V

¼l½ ,ØksMkW.V ¼n½ yhQksMkW.VA
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2-5 ’olu rU= dk rqyukRed v/;;u
(Comparative Account of Respiration)

2-5-1 d’ks#dksa esa 'olu rU= (Respiratory System)

'olu (Respiration) ,d fof/k gksrh gS ftlds }kjk xSlksa dk fofue; ;k xSlksa
dk vknku&iznku izkf.k;ksa ds “kjhj esa dkcZu inkFkksZa ds vkWDlhdj.k ds dkj.k
gksrk gSA bl fof/k ds }kjk vkWDlhtu dks xzg.k fd;k tkrk gS vkSj dkcZu
MkbvkWDlkbM ckgj fudkyh tkrh gSA dkf;Zdh dh nf̀"V ls izkf.k;ksa esa nks izdkj
dk “olu ik;k tkrk gS& ckg~; (External) ,oa vkUrfjd (Internal) A izk.kh
ds jDr (Blood) vkSj ckg~; okrkoj.k ds chp xSlksa dk fofue; ¼vkWDlhtu ,oa
dkcZu MkbvkWDlkbM½ ckg~; 'olu (External respiration) dgykrk gSA bl
xSl fofue; ds gsrq izk.kh ;k rks Ropk (Skin) dk mi;ksx djrk gS ;k fQj ,sls
fo”ks’k vax& QsQM+s (Lungs) ,oa fxYl (Gills) dk ftlesa jDr dsf”kdkvksa
(Blood capillaries) dk tky QSyk gksrk gSA xSlksa dk fofue;] folj.k ds
fu;eksa ds vuqlkj gksrk gS] xSl v/kZikjxE; f>Yyh (Semipermeable
membrane) ds }kjk iF̀kd~ jgrh gSA

vkUrfjd 'olu (Internal respiration) ds vUrxZr vkWDlhtu ,oa
dkcZu MkbvkWDlkbM dk jä dsf”kdkvksa (Blood capillaries) ,oa Årdksa
(Tissues) ds chp fofue; gksrk gSA

ckg~; 'olu (External respiration) gsrq rhu n'kk,¡ gksuk vko”;d gS&

¼v½ iryh jDr dsf’kdkvksa (Blood capillaries)– rFkk ty ls ;qDr cM+h
jDr okfgdke; (Vascularised) 'olu lrg gksuh pkfg,] ftlesa ls
vkWDlhtu yh tk lds vkSj CO2 dks ckgj fudkyk tk ldsA bl izdkj
dh lrg fxYl (Gills) ,oa QsQM+ksa ds }kjk iznk; dh tkrh gSA

¼c½ 'olu lrg dk lEidZ ,d vkWDlhtu ;qDr okrkoj.k
(Respiratory surface in contact with oxygenic environment)&
ok;q ,oa ty ls lnSo gksuk pkfg,A blh ds lkFk “olu lrgksa dh
f>Yyh (Membrane) iryh ,oa lnSo ue gksuh pkfg, ftlds dkj.k O2

“olu lrg ij ?kqykbZ tk ldsA ;g fLFkfr fxYl ,oa QsQM+ksa esa feyrh
gSA fxYl ges”kk ikuh ds lEidZ esa jgrs gSa ;k ty esa Mwcs jgrs gSa]
QsQM+ksa esa “ys"e (Mucus) dk vLrj (Lining) gksrk gS ftlesa jDr ds
igq¡pus ds iwoZ gh O2 ?kqy tkrh gSA

¼l½ 'olu o.kZd (Respiratory pigment)– dk gksuk vko”;d gS] tks O2

dks izkIr dj ldsA blds vfrfjDr “olu ek/;e (Respiratory
medium) dk gksuk vko”;d gS ftlds }kjk xSlksa dk fofue; gks ldsA
mi;qZDr lHkh n”kk,¡ d”ks#d izkf.k;ksa ds “olu rU= ds }kjk iw.kZ dh
tkrh gSaA



213

v/;koj.k dk
rqyukRed fooj.k

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

vkUrfjd “olu (Internal respiration) dks Årdh; 'olu (Tissue
respiration) Hkh dgrs gSaA Årdh; 'olu esa dksf”kdh; dkcksZgkbMªsVksa
(Carbohydrates) dk bl izdkj mi;ksx fd;k tkrk gS fd vkWDlhdj.k
ds dkj.k CO2 ,oa H2O mRiUu gksrk gS vkSj ÅtkZ (Energy) fudyrh
gSA mi;qZDr lc dksf”kdkvksa ds dksf”kdknzO; esa ik, tkus
okys ’olu ,Utkbeksa (Respiratory enymes) ds }kjk gksus okyh
jklk;fud fØ;kvksa dh ,d lfEeJ J̀a[kyk ls lEiUu gksrk gSA lHkh
d”ks#d izkf.k;ksa dh dksf”kdkvksa esa ATP ¼,sfMukslhu VªkbQkWLQsV =
Adenosine triphoshpate) ik;k tkrk gS] ftlesa ÅtkZ lafpr jgrh gS
tks p;kip; fØ;kvksa ds gsrq iznk; dh tkrh gSA Årdh; “olu esa
ATP ds v.kq mRiUu gksrs gSA

“olu fØ;k dks lEiUu djus ds fy, d”ks#d izkf.k;ksa esa nks izdkj ds
'olu vax ik, tkrs gSa vFkkZr~ og “olu vax tks tyh; thou ds fy,
rFkk Fkyh; thou ,oa ok;oh; thou (Aerial life) ds fy, vuqdwfyr
(Adapted) gksaA dkMsZV~l (Chordates) esa ;g “olu vax vius
vd”ks#d iwoZtksa ls vkuqoaf”kd ugha gq, gSa cfYd bu dkMsZV~l izkf.k;ksa us
vius gh “olu vaxksa dks fufeZr fd;k gSA d”ks#d izkf.k;ksa&fuEu
d”ks#dksa esa xzluh Dykse njkj (Pharyngeal gill slits) fxYl (Gills)
esa “olu vax gksrs gSa ,oa dqN fodflr rFkk mPp Js.kh ds d”ks#d
izkf.k;ksa esa QsQMs+ (Lungs) “olu vax gksrs gSaA dqN izkf.k;ksa esa
fxYl@Dykse (Gills) ,oa QsQM+s (Lungs) nksuksa ik, tkrs gSaA bu nks
eq[; “olu vaxksa ds vfrfjDr dqN d”ks#d izkf.k;ksa esa lgk;d 'olu
vax (Accessory respiratory organs) Hkh ik, tkrs gSA ;g lgk;d
“olu vax&Ropk (Skin), vfrDykse 'olu vax (Extra branchial
respiratory organs), rj.k vk’k; (Swim bladder), ihrd dks"k
(Yolk sac), ,sys.Vk;l (Allantois)] xzluh vU/ko/kZ (Pharyngeal
diverticulum) ,oa isDVksjy cfgo`Zf);k¡ (Pectoral outgrowths) vkfn
gksrs gSaA

2-5-2 fxYl@Dykse (Gills)

;g “olu vax tyh; “olu vax gSa] vFkkZr~ ;g “olu vax ty esa ?kqyh gqbZ
O2 dks xzg.k djus dh {kerk j[krs gSaA

fxYl@Dykse (Gills) eNfy;kas ,oa ,sfEQfc;Ul (Amphibians) esa ik,
tkrs gSaA fxYl] xzluh (Pharynx) ds ;qfXer] ,.MksMfeZd vU/ko/kZ (Endodermic
diverticula) dh J̀a[kyk ds :i esa fodflr gksrh gSaA Hkzw.kh; ifjo/kZu ds le;
xzluh dh ik”oZ fHkfÙk;ksa ls ,d J̀a[kyk esa 6 ;k vf/kd f}ikf”oZd cfgoZyu
mRiUu gksrs gSaA budks xzluh izdks"B (Gill pouches) dgrs gSaA nksgjh f>Yyh
ds yqIr gks tkus ls] fxy izdks"B Dykse njkjksa (Gill slits) esa ifjofrZr gks tkrs
gSaA Dykse njkjksa ds chp ds {ks= ls czsfUd;y pkisa (Branchial arches) fodflr
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gksrh gSaA izR;sd pki esa xzluh; ,.MksMeZ vLrj ,oa ckgî ,DVksMeZy vkoj.k
ik;k tkrk gSA izR;sd pki dk “kadq (Cone) ehlksMeZy (Mesodermal) gksrk gSA
“olu iFk ds vkUrfjd vLrj esa ySfeyh@fQykes.V~l ds :i esa oyu fodflr
gksrs gSa tks vf/kd okfgdke; (Vascularised) gksrs gSaA bl lEiw.kZ lajpuk dks
fxYl (Gills) dgrs gSaA

fxYl tks lkekU;r;k eNfy;ksa ds eq[; “olu vax gSa rFkk
dqN ,sfEQfc;Ul esa Hkh ik, tkrs gSa] nks izdkj ds gksrs gSa&

¼v½ ckgî fxYl (External gills),

¼c½ vkUrfjd fxYl (Internal gills)

¼v½ ckgî fxYl (External gills)& bl izdkj ds fxYl ,sfEQfc;Ul dh
ykokZ voLFkk esa ik, tkrs gSaA ;g fxYl xzluh pkiksa (Branchial
arches) dh ckgjh lrg dks <¡dus okyh Ropk ls mRiUu gksrs gSa
vkSj ,DVksMehZ (Ectodermal) vkoj.k okys ckgî fxYl fufeZr gks tkrs
gSaA ;g fxYl fo'kkf[kr] lw=kdkj (Filamentous) xqPNksa ds :i esa “kjhj
dh ckgjh lrg ij “kh"kZ vkSj /kM+ ds feyus ds LFkku ds ik”oZ esa fLFkr
gksrs gSa vkSj “oluh; (respiratory) gksrs gSaA bl izdkj ds fxYl
lkekU;r;k Hkzw.kh; voLFkk esa gh ik, tkrs gSaA bl dkj.k budks Hkzw.kh;
fxYl (Embryonic gills) Hkh dgrs gSaA

iw¡N ;qDr (Tailed) ,sfEQfc;Ul esa ckgî fxYl thoui;ZUr ik, tkrs
gSaA ;g lw=ksa ds xqPNksa ds :i esa III, IV ,oa V xzluh pki (Branchial
arch) ij fodflr gksrs gSaA bu fxYl ij i{ekHkh ,ihFkhfy;e
(Ciliated epithelium) dk vkoj.k gksrk gSA ;g fxYl Dykse isf”k;ksa
(Branchial muscles) ds }kjk xfr”khy gksrs gSaA izksVh;l (Proteus),
usDV~;wjl (Necturus) ,oa lkbju (Siren) ,sfEQfc;Ul esa rhu tksM+h
ckgî fxYl lEiw.kZ ik, tkrs gSaA ,sEckbLVksek (Ambyostoma) ds
ykokZ & ,sDlksyksVy (Axolotl larva) esa rhu tksM+h ckgî fxYl ik,
tkrs gSaA

,sU;wjk (Anura) ds Hkzw.k& VSMiksy ykokZ (Tadpole larva) esa ckgî
fxYl ik, tkrs gSa] budk lh/kk lEcU/k ty ls gksrk gS] budh
lrgh ,ihFkhfy;e ds }kjk xSlksa dk vknku&iznku gksrk gSA dqN le;
Ri”pkr~ ,d izPNn ;k vkijdqye (Operculum) cu tkrk gS tks
ckgî fxYl dks <¡d ysrk gSA bl dkj.k fxYl ,DVksMehZ (Ectodermal)
vkLrj okys izkPNn d{k (Opercular chamber) ds vanj can gks tkrs
gSaA ;g ckgî fxYl “kh?kz gh fo?kfVr gks tkrs gSaA vkUrfjd fxYl
dk ,d lSV mUgha xzluh pkiksa ls cu tkrk gSA
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fp= Ø- 2-62% Respiratory System : External Gills
in Vertebrate Animals

iw¡N okys ,oa iw¡N foghu ,sfEQfc;Ul esa dk;kUrj.k ds le; ckgî fxYl
lekIr gks tkrs gSaA

ckgî fxYl (External gills) ftudks Hkzw.kh; fxYl Hkh dgrs gSa] ySEizs
(Lamprey) ds Hkzw.kksa@ykokZ esa] dqN eNfy;ksa& ikWfyIVsjl (Polypterus),
ysfiMkslkbju (Lepidosiren) ,oa dqN Vhfy;ksLV (Teleost) eNfy;ksa
ds Hkzw.kksa esa ckgî fxYl ik, tkrs gSaA

Qq¶Qlh; eNfy;ksa (Lung fishes) ysfiMkslkbju (Lepidosiren) ,oa
izksVksIVsjl (Protopterus) esa pkj tksM+h fiPNkdkj (Pinnate) ckgî
fxYl ik, tkrs gSaA izksVksIVsjl (Protopterus) eNyh esa ,d tksM+h
Hkzw.kh; fxYl] dk;kUrj.k ds le; yqIr gks tkrs gSaA “ks"k rhu tksM+h
fxYl Úgkflr :i esa thou i;ZUr mifLFkr jgrs gSaA

bykLeksczsUd eNfy;ksa dh ykoZy voLFkk esa ckgî fxYl lw=kdkj
(Filamentous) gksrs gS tks xzluh pkiksa ls lesfdr gksrs gSaA ;g ty ds
lh/ks lEidZ esa jgrs gSaA ckgî f>Yyhe; lrg ds }kjk xSlksa dk
vknku&iznku gksrk gSA dqN vfLFky eNfy;ksa ds ykokZ esa Hkh ckgî
fxYl] lw=kdkj :i esa ik, tkrs gSaA bykLekscaSaUd ,oa vfLFky eNfy;ksa
esa dk;kUrj.k ds i”pkr~ ckgî fxYl yqIr gks tkrs gSa vkSj vkUrfjd
fxYl uked fxYl dk ,d u;k lSV bUgha xzluh pkiksa ij fufeZr gks
tkrk gSA
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fp= Ø- 2-63% Respiratory System : Mechanism in Fishes

¼c½ vkUrfjd fxYl (Internal gills)& xzluh (Pharynx)
dh ;qfXer ,.MksMehZ cfgoZ̀f);k¡ (Endodermal outgrowths/evagination)
lrg dh ,DVksMeZ dh vUroZ̀f);ksa (Ectodermal invagination) ls tqM+us
ls xzluh dks"B ds :i esa gksrh gSA budks fxy dks"B (Gill pouch)
dgrs gSaA ;g dks"B vanj dh rjQ ls xzluh esa [kqyrk gS rFkk nwljs
fNnz ds }kjk ckgj dh vksj [kqyrk gS] bldks Dykse njkj@fxy njkj
(Gill cleft) dgrs gSaA bu Dykse njkjksa ds vanj fxYl (Gills) lw=ksa
ds :i esa (Filaments) gksrs gSaA izR;sd nks Dykse njkjksa ds e/; ,d
ehtksMeZy (Mesodermal) vUrjk fxy iV (Inter gill septum) gksrk
gSA bldh vkoj.k ,ihFkhfy;e lrg vusd fxy lw=ksa (Gill
filaments) ;k Dykse iVfydkvksa ds :i esa fLFkr gksrh gSA ;g fxy lw=
vR;f/kd :i esa fLFkr gksrh gSA ;g fxy lw= vR;f/kd :i ls
okfgdke; (Vascularised) gksrh gSA fxy lw= (Gill filaments) vUrjk
fxy iV ds ,d vksj ;k nksuksa vksj ik, tkrs gSaA vUrjkfxy iV ds
vanj dh vksj ,d vkyEch xzluh pki gksrh gSA mnkgj.k&
lkbDyksLVksEl (Cyclostomes) ,oa eNfy;k¡ (Fishes) bu izkf.k;ksa esa
fxYl ds }kjk xSlksa dk vknku&iznku gksrk gSA vUrjk fxy iV (Inter
gill septum) ds dsoy ,d rjQ ik, tkus okys fxy lw= (Gill
filaments) vk/kk fxy@gsehczsUd (Hemibranch) cukrs gSaA tc vUrjk
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fxy iV ds nksuksa vksj fxy lw= ik, tkrs gSa rks fxYl dks iw.kZ fxy
(Holobranch) dgrs gSaA tc Dykse njkj dh vxz fHkfÙk ij v/kZ fxy
ik;k tkrk gS mldks vxz jU/kz v/kZfxy (Pretrematic hemibranch)
dgrs gSa vkSj tc v/kZfxy Dykse njkj dh i'p fHkfÙk ij ik;k tkrk gS
rc mldks i”p jU/kz v/kZfxy (Post trematic hemibranch) dgrs gSaA

fp= Ø- 2-64% Respiratory System : Types of Gills in Fishes

eNfy;k¡ ds fofHkUu lewgksa esa vkUrfjd fxYl fuEufyf[kr izdkj ls ik;h
tkrh gSa&

1- bykLeksczSUd (Elasmobranch)& bu eNfy;ksa esa fxYl] xzluh ds
ik”oZ esa fLFkr gksrs gSa] ijUrq LdsV~l (Skates) ,oa jst (Rays) esa fxYl]
v/kj lrg (Ventral side) ij fLFkr gksrs gSaA bu eNfy;ksa esa
izkPNn@vkijdqye (Operculum) vuqifLFkr gksrk gSA bu eNfy;ksa esa
fxYl LorU= :i ls ckgj [kqyrh gSa vkSj ,d nwljs vUrjk fxy
iV }kjk iF̀kd~ jgrh gSa vkSj fxYl dh lqj{kk Hkh djrh gSa] D;ksafd vUrjk
fxy iV v/kZfxyksa ds ckgj dh vksj Hkh fudys jgrs gSaA izR;sd xzluh
pki ls vanj dh vksj vaxqyh leku izo/kZ fudys jgrs gSaA bu izo/kksZa dks
fxy jsdlZ (Gill rakers) dgrs gSaA bu fxy jsdlZ ds }kjk Hkstu ,oa
vU; inkFkksZ a dks fxy njkjksa ls vanj izos”k djus ds fy, jksdrs gSaA
xzluh pki ls NksVh&NksVh mikfLFke; fxy jst (Gill rays) dh ,d
iafDr fudyrh gS tks vUrjk fxy iV dks vkyEc iznku djrh gSA

bu bykLeksczsUd eNfy;ksa esa izFke fxy izdks"B (Gill pouch) :ikUrfjr
gks tkrk gS rFkk ckgj dh vksj ,d “okl jU/kz (Spiracle) esa [kqyrk gSA
“okl jU/kz esa vYifodflr fxy lw= (Gill filaments) gksrs gSa tks 'olu
dk dk;Z ugha djrs gSaA bl izdkj ds fxYl dks dwV fxy@L;wMksfxYl
(Pseudobranch) dgrs gSaA bykLeksczsUd esa 5 tksM+h Dykse njkjsa gksrh gSaA

2- Vhfy;ksLV (Teleost)& ;k vfLFky eNfy;ksa esa 5 tksM+h Dykse njkjsa
gksrh gSaA bu eNfy;ksa esa fxy dh lajpuk bykLeksczsUd ds leku gksrh
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gSA bu eNfy;ksa esa vUrjk fxy iV (Inter branchial septum) ;k rks
vYifodflr ;k iw.kZ:i ls vuqifLFkr gksrk gSA bykLeksczsUd eNfy;ksa ds
fxYl ls vfLFky eNfy;ksa ds fxYl fuEufyf[kr :i ls fHkUu gksrs gSa&

(a) okl jU/kz (Spiracle) vuqifLFkr gksrk gSA

(b) vUrjk fxy iV ;k rks vYifodflr ;k vuqifLFkr gksrk gSA

(c) fxYl ds Åij ,d izkPNn@<Ddu (Operculum) gksrk gSA ;g
gkW;M pki ls curk gSA izkPNn Dykse njkjksa dks <¡ds jgrk gS
vkSj ,d izkPNn d{k dks cukrk gSA ;g izkPN d{k ,d fNnz
ds }kjk ckgj dh vksj [kqyrsa gSaA

(d) vfLFky eNfy;ksa esa v/kZfxy vuqifLFkr gksrk gSA

3- Qq¶Qql eNyh (Lung fishes)& QsQM+ksa okyh eNfy;ksa esa v/kZfxy
(Hemibranch) dh la[;k esa deh gksrh gSA ysfiMkslkbju
(Lepidosiren) esa rhu tksM+h] fuvkslsjsVksMl (Neoceratodus) esa pkj
tksM+h rFkk izksVksIVsjl (Protopterus) esa nks tksM+h fxYl ik, tkrs gSaA
fxYl dh lajpuk bykLeksczsUd eNfy;ksa ds leku gksrh gSA fMIuksbZ
(Dipnoi) esa vkUrfjd fxYl vuqifLFkr gksrs gSaA

4- ,sfEQfc;Ul (Amphibians)& ljhl`i izkf.k;ksa esa Hkwz.kh; fodkl
(Embryonic development) ds le; ik¡p tksM+h xzluh dks"B (Gill
pouch) ik, tkrs gSaA i{kh ,oa Lruh izkf.k;ksa esa pkj tksMh xzluh
dks"B ik, tkrs gSaA ljhl`i] i{kh ,oa Lruh izkf.k;ksa ,sfEu;ksV~l
(Amniotes) esa izFke dks"B e/; dku ,oa ;wLVsf”k;u ufydk esa foHksfnr
gksrk gS rFkk “ks"k dks"B o;Ld izkf.k;ksa esa yqIr gks tkrs gSaA ,sfEu;ksV~l
izkf.k;ksa ds xzluh dks"Bksa ij fxYl dHkh Hkh fodflr ugha gksrh
gSA ,sfEQfc;Ul esa izFke ,oa vfUre xzluh dks"B vU/k&izo/kZ
(Diverticulum) ds :i esa gksrs gSa] bu ij fxy njkjsa@Dykse njkjsa (Gil
clefts) dHkh Hkh ugha curh gSa] II, III, IV xzluh dks"Bksa dh fHkfÙk;ksa ij
fNnz gksrs gS tks ckgj dh vksj [kqyrs gSaA

xzluh ds i”p Hkkx esa “okl ufydk@Vªsfd;k ds fNnz ?kk¡Vh}kj (Glottis)
gksrk gSA ?kk¡Vh}kj ls gh “okl ufydk izjEHk gksrh gSA “okl ufydk dk
izkjfEHkd Hkkx pkSM+k gks tkrk gS] bldks ySfjaXl (Larynx) dgrs gSaA ySfjaXl ds
ihNs ds uykdkj Hkkx dks ok;qufydk@’okl ufydk@Vªsfd;k (Trachea)
dgrs gSaA Vªsfd;k dh “kk[kk,¡ QsQM+ks esa izos”k djrh gSA

2-5-3 QsQM+s (Lungs)

Fkyh; d’ks#d izkf.k;ksa ds vko';d “olu vax QsQM+s gksrs gSaA QsQM+s vf/kd
yphys ,oa izlkj”khy gksrs gSaA QsQM+ksa dk mn~xe&Hkzw.k (Embryo) esa xzluh dh
fHkfÙk ls ,d [kks[kyh of̀) ckgj dh vksj fodflr gksrh gS ftldks QsQM+k
dks’k ;k FkSyk (Pulmonary sac) dgrs gSaA ;g ihNs dh vksj of̀) djrk tkrk gS
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vkSj nks Hkkxksa esa foHkkftr ¼nk;sa ,oa ck;sa Hkkx esa½ gks tkrk gSA bu foHkkftr
Hkkxksa ij ehtksMeZ ,d vkoj.k cukrh gSA bl izdkj QsQM+s fufeZr gksrs gSaA
QsQM+ksa dh vkUrfjd ,.MksMehZ ,ihFkhfy;e (Endodermal epithelium)
mHkjdj daVdksa (Ridges) dk tky (Network) cuk ysrh gSA bl dkj.k ok;q
ds vknku&iznku dh fØ;k ds gsrq [kqyh jDr okfgdke; cu tkrh gSA
jDr ,oa ok;q ,d iryh f>Yyh ds }kjk iF̀kd~ gksrs gSa] ftlls ok;q dk
vknku&iznku gks ldsA

QsQM+ks ds fodkl esa lkekU; Hkkx ySfjaXl (Larynx) ,oa Vªsfd;k
(Trachea) fodflr gksrs gSA ySfjaXl XykWfVl (Glottis) ;k ?kk¡Vh}kj }kjk xzluh
esa [kqyrk gSA ok;q ufydk@Vªsfd;k (Trachea) i”p fljs ij ’olfu;ksa
(Bronchi) eas foHkkftr gksrh gS] ,d&,d “kk[kk izR;sd QsQM+s esa tkrh gSA
QsQM+s ds vanj izR;sd “oluh (Bronchi) ’olfudkvksa (Bronchioles) esa
foHkkftr gksdj ,d fo”kky tky rU= cukrh gSA “olfudk,¡ “olu lrg ij
igq¡p vusd dwfidkvksa (Alveoli) dks cukrh gSA dwfidkvksa dh fHkfÙk iryh ,oa
jDr okfgdke; (Vascularised) gksrh gSA bu dwfidkvksa esa xSlkas dk
vknku&iznku@fofue; (Exchange) gksrk gSA

QsQM+ksa (Lungs) ds mn~xe ds ckjs esa fofHkUu er gSaA dqN oSKkfudksa ds
erkuqlkj ,d tksM+k fxy dks"B (Gill pouch) tks Ropk rd igq¡pus esa vlQy
jgs] og QsQM+ksa esa ifjofrZr gks x,A vU; oSKkfudksa ds erkuqlkj eNfy;ksa ds
okrk”k; (Air bladder) ls QsQM+kas dh mRifÙk gqbZ gSA dqN oSKkfudksa us mi;qZDr
erkas dks feykdj dgk fd okrk”k; dh mRifÙk Lo;a :ikUrfjr fxy dks"Bksa ls
gqbZ gSA vr% QsQM+ksa dh mRifÙk fxy dks"Bksa ls ekU; dh tkrh gSA fofHkUu
d'ks#d lewg ds izkf.k;ksa esa QsQM+s fofHkUurk dks n'kkZrs gSaA

fMIuksbZ (Dipnoi)& bu eNfy;ksa esa QsQM+s ik, tkrs gSa] blh dkj.k bu
eNfy;ksa dks Qq¶Qqlh; eNyh dgrs gSaA U;wlsjsVksMl (Neoceratodus) esa
dsoy ,d QsQM+k ik;k tkrk gSA izksVksIVsjl (Protopterus) ,oa ysfiMkslkbju
esa ,d tksM+h QsQM+sa ik, tkrs gSaA rqyukRed nf̀"V ls ;g lkekU;
lajpuk gksrh gS ftlesa iV ,oa ØkWl iV (Septa and Cross septa) ik, tkrs
gSaA bu QsQM+kas dk mi;ksx Rkc fd;k tkrk gS tc ikuh xUnk gks vkSj fxYl
“olu fØ;k djus esa vuqi;ksxh gksa] xSlksa dk vknku&iznku ugha dj ldsaA
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fp= Ø- 2-65% Respiratory System : Internal Structure
of Lungs of Tetrapoda

2-5-4 izfrfuf/k d’ks#dksa dk 'olu rU=
(Respiratory System of Representative Vertebrates)

1- eNfy;k¡ (Fishes)

'olu rU= (Respiratory System)& LdkWfy;ksMkWu “olu ds fy, ikuh
esa ?kqyu”khy vkWDlhtu ij fuHkZj jgrh gS] bl dkj.k xzluh njkjsa (Visceral
clefts) czSfUd;y@Dykse njkjksa (Branchial/gill clefts) esa :ikUrfjr gksrh gS]
ftlesa Dykse@fxYl (Gills) fLFkr gksrs gSaA ikuh esa ?kqyu”khy vkWDlhtu Dykse
njkjksa ds Dykse@fxYl esa ifjHkzfer jDr }kjk vo”kksf"kr gks tkrh gS vkSj jä
esa ?kqyh gqbZ dkcZu MkbvkWDlkbM ikuh esa NksM+ nh tkrh gSA ikuh eq[k xqgk]
xzluh ,oa fxydks"Bksa (Gill pouches) esa ls gksrk gqvk “kjhj ls ckgj fudy
tkrk gSA ifjHkze.k esa ty fxy dks"Bksa esa fLFkr Dykse@fxYl dks ue vkSj /kksrk
pyk tkrk gsA LdkWfy;ksMkWu esa 'olu tyh; (Aquatic) gksrk gSA

'olu vax (Respiratory organs)& LdkWfy;ksMkWu esa “olu vax]
xzluh dh ik”oZ fHkfÙk esa fLFkr ik¡p tksM+h ik”oZ Dykse@fxy dks"B (Gill
pouches) gksrs gSaA ;g ik”oZ esa ,d Øec) J̀a[kyk ds :i esa fLFkr gksrs gSaA
izR;sd Dykse dks"B vxz&i`"Bh; :i (Antero-dorsally) esa fipdk gksrk gS vkSj
vkUrfjd Dykse fNnz (Internal branchial aperture) }kjk xzluh dh xqfgdk
esa ,oa ,d ladh.kZ ckgjh Dykse fNnz (External branchial aperture) }kjk
“kjhj ds ckgj dh vksj [kqyrk gSA ckgjh Dykse fNnz dks lkekU; :i ls Dykse
njkj ;k fxy fNnz (Gill clefts/gill slits) dgrs gSaA izR;sd nks Dykse
dks"B ,d is”kh; rUrq ds vUrjk Dykse iV (Inter-branchial septum) ds }kjk
iF̀kd~ jgrs gSaA vUrjk Dykse iV ckgj Dykse iVfydkvksa ds dkQh vkxs dh vksj
fudy tkrs gSa vkSj ihNs dh vksj eqM+dj iVfydkvksa (Lamellae) dh j{kk Hkh
djrs gSaA izR;sd iV dk vkUrfjd ;k xzluh Hkkx czSfUd;y pki ;k Dykse NM+
(Branchial arch or gill bars) ds }kjk vkfJr jgrk gS rFkk “ks"k Hkkx Dykse jst
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(Gill rays) dh iafDr;ksa }kjk vkfJr gksrk gS tks czSfUd;y pki ds i'p fljs ls
fodflr gksrh gSaA iV Eksa rfU=dk jTtq ,oa jDr okfgfu;k¡ ik;h tkrh gSA

izR;sd Dykse dks"B (Gill pouch) dh vxz ,oa i”p fHkfÙk dh “ys"e
f>Yyh vLrj Øec) {kSfrt oyuksa (Horizontal folds) esa mHkkj cu tkrs gSa
ftudks czSfUd;y iVfydk,¡@Dykse iVfydk,¡@ySfeyh (Branchial/gill
lamellae) dgrs gSaA izR;sd Dykse dks"B esa Dykse iVfydkvksa dh nks iafDr;k¡
gksrh gSa] ,d vxz ,oa nwljh i”p fn”kk esaA izR;sd iafDr v/kZ
fxy@MsehczSUd@gsehczSUd (Demibranch/Hemibranch) dks cukrs gSa] bl
dkj.k izR;sd Dykse dks"B esa nks v/kZ fxy gksrh gSaA nks v/kZ fxy iV] czSfUd;y
pki ,oa czSfUd;y vjZ lfgr feydj iw.kZ fxy gksyksczSUd (Holobranch) dks
cukrs gSaA izR;sd iw.kZ fxy dk i”p v/kZ fxy] vxz v/kZ fxy dh vis{kk cM+k
gksrk gSA

LdkWfy;ksMkWu esa pkj iw.kZ fxy@gksyksczSUd (Holobranch) ik;s tkrs gSaA
izFke ;k gk;ksbM pki (Hyoid arch) ,d v/kZ fxy (Hemibranch) dks
cukrh gS D;kasfd bleas Dykse&iVfydk,¡ (Gill lamellae) dsoy i”p fljs ij
ik;h tkrh gSaA izFke pkj czSfUd;y pkisa (Branchial arches) ,d iw.kZ Dykse@
gksyksczSUd (Holobranch) dks vkyEc iznku djrh gSa] ysfdu vfUre ;k ik¡poha
cSzfUd;y pki (Branchial arch) ,d “kk[kk gksrh gS] ftlesa Dykse iVfydk,¡
(Gill lamellae) ugha ik;h tkrh gSaA

izR;sd Dykse iVfydk (Gill lamellae) ,d iÙkh leku lajpuk gksrh gS
tks czSfUd;y pki (Branchial arch) ls lesfdr gksrh gS vkSj ckgj dh vksj
LorU= :i ls fLFkr gksrh gSA ;g vR;f/kd :i ls jä dsf”kdkvksa }kjk
vfHkjaftr gksrh gSA izR;sd esa vR;f/kd dksVj ik;s tkrs gSa tks vfHkokgh czSfUd;y
okfgfu;ksa (Afferent branchial vessels) ds }kjk jä izkIr djrh gSa vkSj
viokgh czSfUd;y okfgfu;ksa (Efferent branchial vessels) ds }kjk jä dks
okil Hkstrh gaSA

jä iznk; (Blood supply)& izR;sd Dykse&dks"B (Gill pouch) esa
os.Vªy egk/keuh (Ventral aorta) ls fudyus okyh vfHkokgh czSfUd;y okfguh
(Afferent branchial artery) ds }kjk jä iznk; fd;k tkrk gSA izR;sd Dykse
dks"B (Gill pouch) ls vkWDlh—r jä dks viokgh czSfUd;y okfguh
(Efferent branchial vessel) ds }kjk ,df=r dj i`"Bh; egk/keuh (Dorsal
aorta) eas igq¡pkrh gSA dqy ik¡p tksM+h vfHkokgh ,oa ukS tksM+h viokgh czSfUd;y
okfgfu;k¡ ik;h tkrh gSA izR;sd Dykse@fxy & dks"B esa 5 tksM+h czSfUd;y
rfU=dk,¡ igq¡prh gSa tks 9 oha ,oa 10 oha dikyh; rfU=dkvksa ls fudyrh gSaA

'okl jU/kz (Spiracles)& LdkWfy;ksMkWu esa fxy@Dykse dks"Bkas (Gill
pouches) ds vfrfjDr ,d tksM+h 'okl jU/kz (Spiracles) ik;s tkrs gSaA izR;sd
ik”oZ dh esf.Mcqyj ,oa gk;ksM pkiksa (Mandibular - Hyoid arch) ds
e/; ,d “okl jU/kz (Spiracles) gksrk gSA izR;sd “okl jU/kz@Likbjsdy xzluh esa
cus vo”kks"kh xrZ gksrs gSa vkSj muesa u rks iVfydk,¡ (Lamellae) gh gksrh gSa
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vkSj u gh cká Dykse fNnz gksrs gSa] ysfdu fNnz ds }kjk xzluh esa [kqyrs gSaA
Likbjsfdy@”okl jU/kz esa vo”kks"kh Dykse&dks"B (Gill pouch) Dykse
iVfydkfoghu gksrk gSA

'olu dh fØ;k&fof/k (Mechanism of Respiration)& eq[k xqfgdk
dh “olu xfr ds }kjk ,d fujUrj ty/kkjk mRiUu gksrh gSA ty/kkjk] eq[k]
eq[k xqfgdk] xzluh (Pharynx) ,oa fxy dks"Bksa (Gill pouches) ls gksdj ckgî
Dykse fNnzksa ds }kjk “kjhj ds ckgj fudy tkrh gSA ty dh fujUrj ty/kkjk
czSfUd;y (Branchial) ,oa gkbiksczSfUd;y (Hypobranchial) isf”k;ksa ds
fujUrj ,dkUrj :i esa ladqpu ,oa f”kfFkyu ds }kjk eq[k xqfgdk ds [kqyus ,oa
can gksus ds dkj.k gksrh jgrh gSA

'olu fof/k fuEu nks pj.kksa esa& izFke iz’olu@bUlikbjs’ku
(Inspiration) ,oa mPN~’olu@,Dlikbjs’ku (Expiration) esa iw.kZ gksrh gS&

(i) iz’olu@bUlikbjs’ku (Inspiration)& iz”olu ds le; eq[k xqfgdk
dk Q”kZ gkbiksczSfUd;y isf”k;ksa (Hypobranchial muscles) ds
ladqpu }kjk uhps dh vksj gks tkrk gS ftlls eq[k xqfgdk ds vk;ru esa
of̀) gksrh gSA eq[k [kqyrk gS] ty izos”k dj eq[k xqfgdk dks Hkj nsrk
gSA gkbiksczSfUd;y isf”k;ksa ds ladqpu ds dkj.k xzluh xqfgdk
(Pharyngeal cavity) ds vk;ru c<+ tkus ds dkj.k Dykse njkjsa (Gill
slits) ,oa ckgî czSfUd;y fNnz (External Branchial opening) can gks
tkrs gSaA xzluh xqfgdk esa ikuh Hkj tkrk gSA

(ii) mPN~’olu@,Dlikbjs’ku (Expiration)& vfHkorZuh@,sMDVj
(Adductor) isf”k;ksa ds ladqpu ds dkj.k eq[k can gks tkrk gS vkSj
czSfUd;y pkisa (Branchial arches) ladqfpr gksrh gSa vkSj ty/kkjk
cyiwoZd fxy&dks"Bksa (Gill pouches) esa izos”k djrh gS vkSj Dykse njkjksa
esa igq¡pdj] Dykse iVfydkvksa ds Åij ls cgrh gS vkSj ckgî Dykse
fNnzksa ds }kjk ckgj dks fudy tkrh gSA iVfydkvksa ls ckgj tkus ds
iwoZ lcls igys jä dk lEidZ lcls vf/kd vkWfDltu (O2) lkUnz.k
(Concentration) vkSj lcls de dkcZu MkbvkWDlkbM (CO2) lkUnz.k ls
gksrk gSA bl izdkj jä vkSj ty ds chp vkWfDltu (O2) ,oa dkcZu
MkbvkWDlkbM (CO2) dk fofue; gksrk gSA bl izdkj ty/kkjk fujUrj
eq[k }kjk xzluh esa vkrh jgrh gS vkSj Dykse fNnzksa ds }kjk ckgj
fudyrh jgrh gSA

'olu dh dkf;Zdh (Physiology of Respiration)& ”olu fof/k ds
le; LoPN leqnzh ty Dykse@fxy dks"Bksa esa “oluh; ty/kkjk ds }kjk izos”k
djrh gSA ty/kkjk ds ty esa vkWDlhtu ?kqyu”khy :Ik esa gksrh gSA Dykse
iVfydkvksa (Gill lamellae) esa mifLFkr jä dsf”kdkvksa (Blood capillaries) dh
iryh ikjxE; f>Yyhe; fHkfÙk (Permeable membranous walls) ds }kjk ty
dh vkWDlhtu ty ls iF̀kd~ gksrh gSA jä dsf”kdkvksa dh iryh ikjxE; fHkfÙk
ds }kjk ty dh vkWDlhtu jä esa ,.MksLeksfll@vUr%izlj.k (Endosmosis)
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ds }kjk folfjr gks tkrh gSA bl le; jä dh dkcZu MkbvkWDlkbM ikuh
esa ,DlksLeksfll@ckgî izlj.k (Exosmosis) ds }kjk pyh tkrh gSA vr%
jä ds }kjk vkWDlhtu “kjhj ds izR;sd Hkkx dks igq¡pk;h tkrh gSA f”kjk jä
(Venous blood) ds }kjk tks dkcZu MkbvkWDlkbM Dykse@fxYl (Gills) esa
yk;h tkrh gS og ty ds }kjk ckgj tkus oksyh “oluh; ty/kkjk ds lkFk
ckgj fudky nh tkrh gSA FkksM+s gh le; esa Dykse@fxYl dh dsf”kdkvksa
(Capillaries) ds vanj jä iw.kZ pDdj@ifjlapj.k iw.kZ dj ysrk gsA bl dkj.k
xSlksa dk fofue; (Exchange of gases) vfr “kh?kz gksrk gSA vkWDlhtu ,oa
dkcZu MkbvkWDlkbM ds chp ,oa pkjksa rjQ ds tyh; ek/;e dh lkUnzrk ds
Lrj esa HkkSfrd lkUnzrk (Physical concentration) dks cuk, j[kk tkrk gSA jä
ds vanj ges”kk gh CO2 dh vf/kd ek=k gksrh gS tks “oluh; f>Yyh ds }kjk
de lkUnzrk okys tyh; ek/;e esa folfjr gksrh jgrh gSA jä esa O2 dh deh
gksrh gS vkSj ikuh ls folfjr gksrh gS tgk¡ bldh lkUnzrk vf/kd gksrh gSA

2- ,sfEQfc;k (Amphibia)

'olu rU= (Respiratory System)& esa<d ,d mHk;pj izk.kh gS] blesa
“olu rhu izdkj ls gksrk gS&

(A) Roph; & 'olu (Cutaneous respiration)

(B) eq[kh; & 'olu ;k eq[k & xzluh 'olu (Buccal respiration or
Bucco-pharyngeal respiration)]

(C) QqIQlh; 'olu (Pulmonary respiration)

(A) Roph; & ’olu (Cutaneous respiration)& eas<d (Frog) dh
Ropk ,d egRoiw.kZ “olu vax gksrh gS] tks lnSo ue o Roph; /keuh
(cutaneous artery) dh vusd “kk[kkvksa ls ;qDr gksrh gS] ftlesa
vkWDlhtu jfgr jä ik;k tkrk gSA xzfUFky lzkoksa (Glandular
secretions) }kjk ;s ue cuh jgrh gSA Ropk ikjxE; (Permeable) Hkh
gksrh gSA blesa xSlksa dk vknku&iznku lEHko gSA ok;q dh vkWDlhtu
igys Ropk dh ueh esa ?kqy tkrh gS] fQj folj.k }kjk Ropk ls gksrh gqbZ
jDr esa pyh tkrh gSA “kq) jä dh CO2 folfjr (Diffuse) gksdj Ropk
ls ckgj fudydj ok;q esa fey tkrh gSA “kq) jä (Oxygenated blood)
Roph;&f”kjk (Cutaneous vein) }kjk eas<d ds ân; esa pyk tkrk gSA

(B) eq[k & ’olu (Buccal respiration)& eas<d Hkwfe ij ;k ty ij
mrjrs le; tc flj dk vxz Hkkx FkwFku (Snout) dks gok esa fudkys
gq, gksrk gS rc “olu eq[k “olu fof/k ds }kjk gksrk gSA eas<d dh eq[k
xqgk dk Q”kZ (Floor) fujUrj mBrk ,oa fxjrk jgrk gS ftldh otg ls
ckgî uklk}kjksa (External nares) ls ok;q eq[k xqgk esa vkrh ,oa ckgj
dh vksj tkrh jgrh gSA eq[k xqfgdk dh “ys"e f>Yyh (Mucus
membrane) dk vLrj iryk ,oa xSlksa ds fy, ikjxE; (Permeable)
gksrk gSA “ys"e (Mucus) ds }kjk vkLrj ue cuk jgrk gS rFkk blesa
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jä dsf”kdkvksa (Blood capillaries) dk tky fcNk jgrk gSA ;g vLrj
Hkh xSlksa ds vknku&iznku ds fy, mi;qDr gSA tc okrkoj.k dh ok;q
eq[k xqfgdk esa vkrh gS rc mlesa ls vkWDlhtu (O2) “ys"e (Mucus)
esa ?kqy tkrh gS ,oa folfjr gksdj jä esa pyh tkrh gSA dkcZu
MkbvkWDlkbM ckgj pyk tkrk gSA

(C) QqIQqlh; 'olu (Pulmonary respiration)& lkekU; fLFkfr esa eas<d
esa QqIQqlh; “olu ugha gksrk gS dsoy VjZ&VjZ dh /ofu djrs le; ;k
vkWDlhtu dh vf/kd vko”;drk ds le; gh QsQM+ksa ds }kjk “olu
gksrk gSA

fp= Ø- 2-66% (A) Buccal Cavity Enlarged, (B) Buccal Cavity
Reduced. Mechanism of Bucco-pharyngeal Respiration

QsQM+s (Lungs)& la[;k esa nks gksrs gSa] budk jax gYdk cSaxuh (Purple)
gksrk gSA budh fHkfÙk iryh] jäokfgdke; (Vascularised) gksrh gSA QsQM+s
yphys] FkSys ds leku gksrs gSa tks ân; ds nksukas vksj fLFkr gksrs gSaA budh fHkfÙk
dh ckgî lrg isfjVksfu;e (Peritoneum) dh ,oa vkUrfjd lrg ’kYdh
midyk ds Lrj dh gksrh gSaA bu nksuksa Lrjksa ds chp esa izR;kLFk rUrqe;
la;ksth Ård ,oa vjsf[kr is”kh rUrq (Unstriated muscle fibre) gksrs gSaA
vkUrfjd Lrj vanj dh vksj vusd Vs<+s&es<+s mHkkjksa ds :i esa gksrh gSA blds
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dkj.k vkUrfjd Lrj “kgn dh eD[kh ds NÙks ds leku fn[kkbZ iM+rk gSA bu
mHkkjksa ds dkj.k QsQM+s ds vodkf”kdk] dwfidkvksa (Alveoli) esa foHkkftr jgrs
gSaA dwfidkvksa dh fHkfÙk esa vusd jä dsf”kdk,¡ ik;h tkrh gSaA okrkoj.k ls vkus
okyh ok;q bUgha dwfidkvksa esa Hkjrh gSA

fp= Ø- 2-67% Lungs of Frog

d.B&’olu&ufydk d{k (Laryngeotracheal chamber)& QsQM+s
vxz Hkkx dh vksj ,d NksVs ls d{k (Chamber) esa [kqyrs gSaA bldks
d.B&”olu&ufydk iFk dgrs gSaA ;g d.B ySfjaDl (Larynx) ,oa Vªsfd;k
(Trachea) nksuksa dk gh dk;Z djrk gSA d.B&”olu&ufydk dh fHkfÙk ik¡p
mikfLFk;ksa (Cartilages) }kjk l/kh jgrh gSA Åij dh vksj rFkk ik”oksZa
esa ,d ;qfXer I;kys leku mikfLFk ds piVs VqdMs+ gksrs gS] budks ,sfjfVuk,M+
(Arytenoid) dgrs gSaA izR;sd ,sfjfVuk,M+ ds vkxs dh vksj ,d mikfLFk
izh&,sfjfVuk,M+ (Pre-arytenoid) gksrh gSA nksuks ,sfjfVuk,M+ mikfLFk;k¡ ?kk¡Vh
(Glottis) dks ?ksjs jgrh gSA ,sfjfVuk,M+ ds Åij dh vksj ,d vaxwBh leku
mikfLFk& fØdkbM (Cricoid) gksrh gSA ckã uklkfNnz FkwFku (Snout) ij
fLFkr ;qfXer fNnz gksrs gSa tks [kksiM+h ds ?kzk.k lEiqV (Olfactory capsule) esa
fLFkr uklk os’eksa (Nasal chambers) esa [kqyrs gSaA uklk os”e vkUrfjd uklk
fNnzksa ds }kjk eq[k xzluh xqfgdk esa [kqyrs gSaA ;g xqfgdk ?kk¡Vh (Glottis) esa
[kqyrh gSA
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fp= Ø- 2-68% Frog : Skeleton of Larynx of Frog

'olu dk;Z&fof/k (Mechanism of Respiration)& eas<d esa QqIQqlh;
“olu fuEufyf[kr rhu pj.kksa esa iw.kZ gksrh gS&

(a) vUr% ’olu (Aspiration)& bl fof/k ds le; ok;q ckgj ls eq[k
xqfgdk esa vkrh gSA eq[k ,oa ?kk¡Vh }kj (Glottis) can jgrs gSaA eq[k
xqfgdk dk Q”kZ uhps dh vksj fxjrk gS tc LVZuksgk;y isf”k;k¡
(Sternohyal muscles) ladqpu djrh gSaA bu isf”k;ksa ds ladqpu ls eq[k
xqfgdk dk vk;ru c<+ tkrk gSA vr% ckgj dh ok;q uklkfNnzksa esa gksdj
xq[k xqgk esa vk tkrh gSA

(b) iz’olu (Inspiration)& bl fof/k ds vUrxZr ok;q eq[k xqfgdk ls
QsQM+kas esa tkrh gSA bl le; eq[k }kj ,oa uklk }kj can jgrs gSaA vc
eq[k xqfgdk dk Q”kZ Åij mBus ls ok;q nkc c<+ tkrk gS] ftlds
dkj.k ?kk¡Vh }kj [kqy tkrk gS vkSj ok;q QsQM+ksa esa pyh tkrh gSA blh
le; QsQM+s (Lungs) QSyrs gSa vkSj ok;q dks vanj ysrs gSaA eq[k xqfgdk
dk Q”kZ Åij dh vksj mBkus dk dk;Z iSVªksgk;y (Petrohyal) isf”k;k¡
djrh gSaA ;s isf”k;k¡ ,d vksj gkW;M (Hyoid) ,oa nwljh vksj [kksiM+h dh
LDoSekst+y (Squamosal) ls tqM+h jgrh gSaA bu isf”k;ksa ds ladqpu ls eq[k
xqfgdk dk Q”kZ Åij dh vksj mBrk gSA fupys tcM+s dh
eS.Vksesdsfy;u (Mentomechalian) vfLFk;k¡ Åij dh vksj mBdj
Åijh tcM+s dh izh&eSfDlyk (Pre-maxilla) vfLFk dks /kDdk nsdj ckã
uklkfNnzksa dks can djrh gSaA

(c) fu%’olu (Expiration)& eq[k }kj ,oa uklk fNnz can jgrs gSaA Q”kZ
uhps dh vksj fxjrk gS] QsQM+s dh ok;q QsQM+ksa ls eq[k xqfgdk esa vk
tkrh gSA blh le; QsQM+ksa ls ladqpu gksrk gSA vc fupys tcM+s dh
es.Vksesdsfy;u vfLFk uhps dh vksj vkrh gSA izh&eSfDlyk (Pre-maxilla)
vius iwoZ LFkku ij vkrh gS] ftlds dkj.k uklkfNnz [kqy tkrs
gSaA ?kk¡Vh }kj can gks tkrk gSA eq[k xqfgdk dk Q”kZ Åij dh vksj mBrk
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gS] eq[k xqfgdk dh ok;q uklkfNnzksa ds }kjk ckgj dh vksj fudy tkrh
gSA

QsQM+ksa ds vanj dqN le; ds fy, ok;q #drh gS] blh le; ok;q dh
vkWDlhtu folj.k }kjk jä dsf'kdkvksa (Blood capillaries) esa igq¡p tkrh gSA
cnys esa dkcZu MkbvkWDlkbM jä ls QsQM+ks esa vk tkrh gSA fu%”olu ds
le; ;g dkcZu MkbvkWDlkbM ckgj tkus okyh ok;q ds lkFk gh “kjhj ls ckgj
dh vksj pyh tkrh gSA

3- ljhl`i (Reptiles)

'olu rU= (Respiratory System)& ;wjkseSfLVDl esa 'olu QqIQqlh;
(Pulmonary) gksrk gSA Hkzw.k dh vLFkk;h xzluh Dykse njkjksa (Pharyngeal gill
slits) dh fHkfÙk;ksa esa lw{e iSfiyk gksrs gSa] tks fxy&lw=ksa (Gill filaments) ds
vo”ks"k gSaA ;wjkseSfLVDl esa fØ;k”khy Dykse@fxYl (Gills) dk vHkko gksrk gSA

;wjkseSfLVDl (Uromastix) esa “kq) ok;q 'olu iFk (Respiratory passage)
ds }kjk QsQM+kas esa igq¡prh gSA QsQM+ksa esa xSl fofue; (Gaseous exchange) ds
i”pkr~ v”kq) ok;q QsQM+ksa ls “olu iFk ds }kjk “kjhj ds ckgj fudy tkrh
gSA

fp= Ø- 2-69% Uromastix : L. S. of Larynx

;wjkseSfLVDl ds ’olu rU= esa nks izeq[k Hkkx vkrs gSa& “olu
iFk ,oa “olu vax (Respiratory passage and Respiratory organs)–

1- 'olu iFk (Respiratory passage)& “olu iFk ds vUrxZr uklkfNnz
(Nostrils), ySfjaDl (Larynx), Vªsfd;k (Trachea) ,oa mldh 'kk[kk,¡
vkrh gSaA
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uklkfNnz (Nostrils)& “olu iFk ckgî uklkfNnzksa (External nares) ls
izkjEHk gksrk gSA ;g ,d tksM+h FkwFku (Snout) ds vxz&i`"Bh;
(Anterodorsal) lrg ij eq[k ls FkksM+k Åij fLFkr gksrs gSaA ckã
uklkfNnz] vanj dh vksj NksVs&NksVs FkSyksa esa [kqyrs gSa] bu FkSyksa dks
uklkd{k ;k xU/k FkSys (Nasal sacs or olfactory sacs) dgrs gSaA ;g
uklkd{k [kksiM+h esa [kqyrs gSaA uklkd{k ihNs dh vksj ,d tksM+h xksy
vkUrfjd uklkfNnzksa (Internal nares) ds }kjk flj esa fLFkr eq[k
xzluh xqfgdk (Bucco-pharyngeal cavity) esa [kqyrs gSaA uklkd{k
vkUrfjd :i ls “ys"e f>Yyh (Mucus membrane) ls vkLrfjr jgrs
gSa] tks ;wjkseSfLVDl ds feÍh esa fcy [kksnus ds le; ,d dikV (Valve)
leku dk;Z dj fNnz dks can dj nsrh gSaA

ySfjaDl (Larynx)& eq[k xzluh xqfgdk ds Q”kZ ij thHk ds vk/kkjh;
f}”kk[ku ds e/; ,d NksVk e/; vuqnS/;Z fNnz (Longitudinal
aperture) ?kk¡Vh (Glottis) esa fLFkr gksrk gSA ?kk¡Vh ,d NksVs e/; d{k
ySfjaDl esa [kqyrk gSA ySfjaDl dh fHkfÙk dks vkJ; nsus ds fy, ,d viw.kZ
oy; fØdkWbM (Cricoid) ,oa nks ,sfjfVukWbM (Aretynoid) mikfLFk;k¡
gksrh gSa ,sfjfVukWbM mikfLFk ySfjaDl dh vxz&ik”oZ fHkfÙk esa fLFkr gksrh
gSA ihNs dh vksj ;g nksuksa mikfLFk;k¡ fØdkWbM mikfLFk dh vxz ik”oZ
fn”kk esa laf/kLFk jgrh gSa rFkk vkxs dh vksj viuh&viuh fn”kk ds ?kk¡Vh
vks"Bksa dks vkyEcu iznku djrh gSaA bu mikfLFk;ksa ds vfrfjDr ySfjaDl
esa nks tksM+h isf”k;k¡ gksrh gSa & ySfjaDl izlkj is’kh (Musculus dilator
laryngis) ,oa ySfjaDl lEihMu is’kh (Musculus compressor
laryngis)A bu nksuksa isf”k;ksa esa ls nwljh is'kh ladqpuh; (Sphincter)
dk dk;Z djrh gS rFkk izFke is”kh ySfjaDl dks [kksyus dk dk;Z djrh gSA

fp= Ø- 2-70% Uromastix : Larynx

Vªsfd;k (Trachea)& ySfjaDl ihNs dh vksj ok;qufydk ;k Vªsfd;k esa
[kqyrh gSaA Vªsfd;k ,d yEch csyukdkj ufydk gS tks xzhok (Neck) ds
v/kjh; fn”kk esa ihNs dh vksj pyrh tkrh gSA Vªsfd;k dh iw.kZ yEckbZ esa
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bldh fHkfÙk esa iw.kZ mikfLFke; NYyksa dh dM+h (Chain) dk vkyEc cuk
gksrk gSA bu mikfLFke; NYyksa ds dkj.k Vªsfd;k fipd ugha ldrh gSA
Vªsfd;k ds dqN NYys f}”kkf[kr gksrs gSaA ihNs dh vksj Vªsfd;k ân; ds
vk/kkjh; Hkkx rd igq¡pdj nks ladh.kZ NksVh ufydkvksa
'olfu;ksa@czksUdkbZ (Bronchii) esa foHkkftr gks tkrh gSA czksUdkbZ dh
fHkfÙk esa Hkh iw.kZ mikfLFke; NYys gksrs gSaA izR;sd czksUdkbZ viuh vksj ds
QsQM+sa (Lungs) esa izos”k djrh gSA czksUdkbZ vius }kjk “kk[kkvksa esa
foHkkftr ugha gksrh vkSj u gh vUr% QqIQqlh; izlkj dks cukrh gSA

2- 'olu vax (Respiratory organs)& ;wjkseSfLVDl ds eq[; “olu vax
QsQM+s gksrs gSaA QsQM+s ,d tksM+h o{kh; xqfgdk (Thoracic cavity) esa
ân; ds nksuksa vksj ,d&,d fLFkr gksrs gSaA nksuksa QsQM+s leku gksrs gSaA
QsQM+s (Lung) yEck rdqZ:ih (Fusiform) iryh fHkfÙk okys ukjaxh jax
ds yphys FkSys gksrs gSaA QsQM+ksa ds ihNs ds fljs QsQM+ksa ds fjDr gksus ij
uqdhys vkSj ok;q ls Hkjs gksus ij xksy fn[kkbZ nsrs gSaA izR;sd QsQM+s dk
vkUrfjd Lrj NksVs&NksVs daVdksa (Ridges) ;k iVksa (Septa) ds tky
ds :i esa mHkjk jgrk gSA bu daVdksa ds e/; esa dwfidk,¡ (Alveoli)
xrZ ds :i esa gksrh gSaA ;g daVd QsQM+s ds vxz Hkkx esa i'p Hkkx dh
vis{kk la[;k esa vf/kd rFkk ikl&ikl gksrs gSaA bu daVdksa dh mifLFkfr
ds dkj.k QsQM+kas dh “olu lrg esa of̀) gksrh gSA QsQM+ksa dh
fHkfÙk;ksa ,oa dwfidkvksa esa jä dsf’kdk,¡ (Blood capillaries) gksrh gSaA
dwfidkvksa ,oa jä dsf”kdkvksa ds e/; xSlksa dk vknku&iznku gksrk gSA
jDr dsf”kdk,¡ QsQM+s ds vxz Hkkx esa i”p Hkkx dh vis{kk vf/kd gksrh
gSaA bl dkj.k QsQM+ksa dk vxz Hkkx i”p Hkkx dh vis{kk vf/kd “oluh;
gksrk gSA

fp= Ø- 2-71% Uromastix : Respiratory Organs (Lungs) (Ventral View)
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'olu dh fØ;k&fof/k (Mechanism of Respiration)& ;wjkseSfLVDl eas
QqIQqlh; “olu ilfy;ksa (Ribs) ,oa ilfy;ksa dh isf”k;ksa (Rib muscles)
ds }kjk iwjk gksrk gSA isf”k;ksa ds e/; vUrjk&i’kqZd isf’k;k¡ (Intercostal
muscles) ik;h tkrh gSaA bu isf”k;ksa ds ladqpu vkSj izlkj ds }kjk ilfy;ksa
dks vkxs vkSj ihNs dh vksj xfr iznku dh tkrh gS ftlds dkj.k
IY;wjksisafjVksfu;y xqfgdk (Pleuro-peritoneal cavity) dk vk;ru
c<+rk ;k ?kVrk gSA xqfgdk esa of̀) gksus ij QsQM+s QSyrs gS vkSj ckgj dh “kq)
ok;q uklkfNnzksa] eq[k xqfgdk] ?kk¡Vh] Vªsfd;k ,oa czksUdkbZ esa ls gksrh gqbZ QsQM+ksa esa
Hkj tkrh gSA xSlksa dk fofue; (Gaseous exchange) dwfidkvksa dh iryh ue
fHkfÙk;ksa ,oa jä dsf”kdkvksa (Blood capillaries) ds e/; gksrk gSA xSlksa ds
fofue; ds i”pkr QsQM+ksa dk vk;ru ?kVus ij QsQM+s ncrs gSa vkSj ok;q mlh
ekxZ ls “kjhj ds ckgj pyh tkrh gSA

fp= Ø- 2-72% (A) Syrinx External,
(B) Diagrammatic L. S. Section of Syrinx

4- i{kh (Aves)

'olu rU= (Respiratory System)& if{k;ksa vkSj dcwrj esa 'olu QqIQqlh;
(Pulmonary) gksrk gS rFkk blesa 'olu iFk (Respiratory passage)] 'olu
vax (Respiratory organs) ;k QsQM+s rFkk ok;q dks"k (Air sacs) gksrs gSaA
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'olu iFk (Respiratory passage)& blds vUrxZr uklkfNnz
(Nostrils), uklh; FkSys XykWfVl@?kk¡Vh }kj (Glottis), ySfjaDl (Larynx),
'okl ufydk (Trachea) ,oa flfjaDl (Syrinx) vkrs gS&

1- uklkfNnz ,oa uklh; FkSys (Nostrils and Nasal sacs)& ,d tksM+h
f>jhZ leku (Slit like) ckgî uklkfNnz (External nares) Åijh pksap
ds vk/kkj ij fLFkr gksrs gSaA blds Åij ,d dksey laosnukRed
f>Yyh (Sensitive membrane) izkPNn ;k lsjh (Operculum or Cere)
ik;h tkrh gS tks ckgî uklkfNnzksa dks <¡ds jgrh gSA ckgî uklkfNnz
NksVs vkdkj ds uklh; FkSyksa (Nasal sacs) esa [kqyrs gSa] tks vkUrfjd
uklkfNnzksa ;k dks,uh (Choanae) }kjk xzluh (Pharynx) esa [kqyrs gSaA
XykWfVl@?kk¡Vh}kj (Glottis) thHk ds vk/kkj ij fLFkr gksrh gS vkSj
XykWfVl ,d Úgkflr (Reduced) ySfjaDl esa [kqyrh gSA ySfjaDl “okl
ufydk dk iF̀kd~ Hkkx gksrk gSA

2- ySfjaDl (Larynx)& dcwrj esa ySfjaDl de fodflr gksrk gSA blesa
Loj&jTtq (Vocal cords) vuqifLFkr gksus ds dkj.k ;g Hkkx /ofu
mRiUu ugha djrk gSA ySfjaDl dh fHkfÙk fØdkW;M mikfLFk (Cricoid
cartilage) ds }kjk vkyfEcr gksrh gSA Fkk;jkWbM mikfLFkr (Thyroid
cartilage) vuqifLFkr gksrh gSA fØdkW;M mikfLFk pkj Hkkxksa esa foHkkftr
gksrh gS] nks Hkkx Åij dh vksj gksrs gS] ftudks izksfØdkWbM (Procricoid)
dgrs gSaA ;g Hkkx dqN gh if{k;ksa esa ik;s tkrs gSaA blds vfrfjDr
ySfjaDl esa vkaf”kd vfLFkHkwr (Partially ossified) ,sfjfVukWbM
(Aretynoid) Hkh ik;h tkrh gSA ySfjaDl ihNs dh vksj “okl ufydk
(Trachea) esa [kqyrs gSaA

3- 'okl ufydk (Trachea)& VªSfd;k yEch yphyh ufydk gksrh gS tks
xnZu ls gksdj xqtjrh gSA ;g “okl ufydk xnZu ds yxHkx e/; {ks=
esa ØkWi (Crop) dh mifLFkfr ds dkj.k dqN ckbZ vksj gVdj vkxs c<+rh
gSA o{k xqfgdk (Thoracic cavity) esa izos”k djus ds iwoZ “okl ufydk
QSydj flfjaDl (Syrinx) dks cukrh gSA blds i”pkr~ “okl ufydk]
'olfu;ksa (Bronchi) esa foHkkftr gksrh gSA “olfudk (Bronchi) izR;sd
QsQM+s esa izos”k djrh gSA “okl ufydk ,oa “olfudk esa iw.kZ mikfLFke;
Vªsfd;y NYys (Tracheal rings) ik;s tkrs gS tks vkaf”kd :i esa
dSYlh;qDr (Calcified) ,oa vkaf”kd :i ls vfLFke; (Ossified) gksrs gSaA

4- flfjaDl (Syrinx)& ;g Hkkx dsoy if{k;ksa esa ik;k tkrk gSA bldks
Lojdks"k (Sound box) Hkh dgrs gSA flfjaDl esa nks “olfu;ksa (Bronchi)
ds v/kZ NYYkksa rFkk vfUre rhu “oklufy;ksa ds NYyksa dk vkyEc feyrk
gSA bl dkj.k flfjaDl QSydj ,d xw¡tus okyk d{k cu tkrk gS]
ftldks fVEisue (Tympanum) Hkh dgrs gSA bldh “ys"e f>Yyh
(Mucus membrane) izR;sd ik”oZ esa ,d dq”ku leku lajpuk cukrh
gSA nksuksa “olfudkvksa ds taD”ku Hkkx ij ,d mikfLFk dh NM+ gksrh gSA
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bldks islqyl (Pessulus) dgrs gSaA izR;sd 'oluh dh “ys"e f>Yyh
vkUrfjd fHkfÙk ds lkFk lEcU/k cukrs gq, vkUrfjd iV:ih f>Yyh
(Internal tympaniform membrane) cukrh gS vkSj ckã fHkfÙk ls
lEcU/k cukrh gqbZ ,d ckã iV:ih f>Yyh (External tympaniform
membrane) cukrh gSA bu iV:ih f>fYy;ksa ds chp v/kZpUnz f>Yyh
(Semilunar membrane) ds fcYdqy uhps ,d vUrjk DySfody&
ok;qFkSyk (Inter-clavicular air sac) can gksrk gSA bu f>fYy;ksa dh xfr
dk dk;Z djuk nks tksM+h isf”k;ksa }kjk gksrk gSa&

(i) ,d tksM+h vkUrfjd flfjaDl isf’k;k¡ (Internal syringeal
muscles) gksrh gSa tks VªSfd;k ds lkFk&lkFk fLFkr gksrh gS vkSj
flfjaDl ls lEcfU/kr gksrh gSaA

(ii) nwljh tksM+h LVuZe ’okluyh isf’k;k¡ (Sterno tracheal
muscles) gksrh gSa] tks LVuZe ls fudydj “olufydk rd tkrh
gSaA bu isf”k;ksa ds }kjk f>fYy;ksa dk ruko fu;fU=r fd;k tkrk
gSA /ofu@Loj (Sound) rc gh fudyrh gS tc fu%”okl ds le;
QsQM+ksa ls ckgj fudyrh gqbZ ok;q bu iV:ih f>fYy;ksa ds chp esa
ls cyiwoZd fudyrh gqbZ Lojdks"Bkas@Loj jTtqvksa dks dfEir
(Vibrate) djrh gSaA Loj dk rkjRo@fip (Pitch)
LVuZe&”oklufydk ,oa vkUrfjd flfjaDl isf”k;ksa }kjk de vkSj
vf/kd gksrk jgrk gSA

fp= Ø- 2-73% Lungs and Air Sacs

5- QsQM+s (Lungs)& dkf;Zdh; nf̀"V ls if{k;ksa ds QsQM+s lHkh d”ks#dh;
izkf.k;ksa dh vis{kk vR;kf/kd n{k gksrs gSaA if{k;ksa esa QsQM+s ges”kk iF̀kd~
IY;wjy xqfgdk (Pleural cavity) esa fLFkr gksrs gSa vkSj QsQM+ksa dh ok;q



233

v/;koj.k dk
rqyukRed fooj.k

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

okfgfu;k¡ bl izdkj vkil eas tqM+h jgrh gSa fd dksbZ Hkh okfguh] QsQM+sa
esa vU/k fljs (Blind end) esa lekIr ugha gksrh gSA

if{k;ksa@dcwrj esa QsQM+s NksVs] LiUth] ykspjfgr (Non-elastic)
vR;f/kd laoguh (Highly vascular) gksrs gSa rFkk budh izlkj {kerk
de gksrh gSA QsQM+s ilfy;ksa (Ribs) vkSj o{k dh d”ks#dkvksa
(Vertebrates) dks dldj tdM+s gksrs gS vkSj mlds Åij dksbZ
isfjVksfu;eh (Peritoneal) vkoj.k ugha gksrk gSaA budh v/kj lrg
(Ventral side) ,d “okl rUrq dh isfjVksfu;eh f>Yyh ls <¡dh jgrh gS]
ftldks IY;wjk (Pleura) ;k QqIQqlh; ,iksU;wjksfll (Pulmonary
aponeurosis) dgrs gSaA i’kqZdk QqIQqlh; (Costal pulmonary) isf'k;k¡
ia[k leku gksrh gSa vkSj d”ks#dh; ,oa LVuZeh ilfy;ksa ds lfU/k LFky
ls fudyrh gSa vkSj QqIQqlh; ,iksU;wjksfll ls tkdj fpid tkrh gSaA

fp= Ø- 2-74% Lungs and Origin of Air Sac

eq[; ’oluh (Bronchus) QsQM+s esa e/; v/kj lrg ls izfo"V gksrh gS
rFkk nwjLFk fljs rd fujUrj ik;h tkrh gSA 'oluh (Bronchus) dk og
Hkkx tks QsQM+s ds vanj jgrk gS] e/; 'oluh (Mesobronchus)
dgykrk gSA e/; 'oluh vusd ik”ohZ; ;k f}rh;d 'olfu;ksa
(Secondary bronchii) esa foHkkftr gks tkrh gSA ;g leku O;kl okyh
NksVh&NksVh ufydkvksa }kjk lEcfU/kr jgrh gS] ftudks r`rh;d
(Tertiary) ;k ijk&’olfu;k¡ (Para bronchii) dgrs gSaA ijk “olfu;k¡
ywi cukrh gSa tks ,d&nwljs ls lEcfU/kr jgrs gSa vkSj izR;korhZ
(Recurrent) ;k vkxs cuus okyh “olfu;ksa ls tqM+h jgrh gSaA QsQM+s esa
ijk “olfu;ksa dks ?ksjrs gq, "kV~Hkqtkdkj (Hexagonal) {ks= ik;s tkrs gSa]
buesa ,d&nwljs ls tky cukrh gqbZ jä okfgdk,¡@dsf”kdk,¡ (Blood
capillaries) gksrh gS vkSj lkFk gh lkFk ok;q dsf’kdkvksa (Air
capillaries) dk ,d rU= ik;k tkrk gS] tks ijk”olfu;ksa dh “kk[kk,¡

SECONDARY BRONCHUS
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gksrh gSaA ok;q dsf”kdkvksa (Air capillaries) dk vLrj (Lining) cukrh
gqbZ ,d jä okfgdke; 'olu f>Yyh (Vascular respiratory
membrane) gksrh gS] budk jä dsf”kdkvksa ls lEidZ gksrk gS ftlls
xSlksa dk fofue; (Gaseous exchange) gks ldsA dcwrj ds QsQM+s esa
“olfu;ksa (Bronchus), ijk”olfu;ksa (Para bronchii) vkSj ok;q
dsf”kdkvksa (Air capillaries) dk ijLij lapkjh rU= cuk gksrk gS] ftlls
vusd ok;q iFk cu tkrs gSa ftuesa ok;q dk ifjlapj.k (Circulation)
gksrk jgrk gSA

6- ok;q dks"k (Air sacs)& e/; 'oluh (Mesobronchus) esa ls f}rh;d
“olfu;k¡ (Secondary bronchii) fudyrh gSa] ftuesa ls dqN foHkkftr
gksdj ijk”olfu;k¡ (Para bronchii) cukrh gSaA izR;sd QsQM+s esa ik¡p
“olfu;k¡ fcuk foHkkftr gq, lh/kh QsQM+s dh fHkfÙk esa ls ckgj fudy
tkrh gSa] mudh 'ys"e f>Yyh (Mucus membrane) QSydj cM+s vkdkj
ds ok;q FkSys (Air sacs) cuk ysrh gS] buesa ls rhu f}rh;d “olfu;k¡
NksVh vkSj nks yEch gksrh gSaA ok;q FkSys@;k ok;q dks’k vkUrjkax vkSj
gfM~M;ksa esa QSys jgrs gSaA ok;q dks’kksa (Air sacs) dh fHkfÙk iryh gksrh gS
vkSj buesa de ek=k esa jä laokfgr gksrk gS] bueas vukWDlhtfur jä
(Deoxygenated blood) ugha igq¡prk gSA ;g isf”k;ksa esa rFkk “kjhj ds
fofHkUu Hkkxksa ds vkUrjkaxksa ij fLFkr gksrs gSaA ok;q dks’kksa dks tkus okyh
f}rh;d “olfu;ksa ls NksVh izR;korhZ ’olfu;k (Recurrent bronchii)
fudyrh gSa] tks ok;q dks’kksa dks QsQM+ksa dh ijk “olfu;k¡ ,oa ok;q
dsf”kdkvksa ls tksM+rh gSa] ok;q dks’kksa ls “kq) ok;q bUgha izR;korhZ “olfu;ksa
ds }kjk QsQM+ksa esa okil ykSVrh gSA dcwrj esa fuEufyf[kr ok;q dks’k
(Air sacs) ik;s tkrs gSa&

(i) mnjh; ok;q dks"k& ,d tksM+h mnj (Abdomen) ds
i`"Bh;@MkWlZy lrg esa] oD̀dksa (Kidneys) ds v/kj@os.Vªy lrg
ij NksVh vkarksa dh dq.Mfy;ksa (Intestinal coils) esa fLFkr gksrk
gSA ;g ok;q dks’k QsQM+s ds nwjLFk fljs ls fudyrk gSA

(ii) i’p o{kh; ok;q dks"k (Posterior thoracic air sacs)& ,d
tksM+h] o{kh; xqfgdk ds i”p Hkkx esa] mnjh; ok;q dks’k ds lkeus
fLFkr gksrs gSaA izR;sd ok;q dks’k QsQM+s ds i”p fljs dks <¡ds j[krk
gS rFkk mlds ckgjh i”p dks’k ij mlesa [kqyrk gSA

(iii) vxz o{kh; ok;q dks"k (Anterior thoracic air sacs)& ,d
tksM+k] Nkrh ds vxz Hkkx ls fudyrk gS rFkk ilfy;ksa vkSj
isfjdkWfMZ;e (Pericardium) ds lkFk fudV lEidZ cuk;s j[krk
gSA bldh os.Vªy lrg frjNh f>Yyh iV ls <¡dh jgrh gSA

(iv) xzhok ok;q dks"k (Cervical air sacs)& xnZu ds vk/kkj ls ,d
tksM+k xzhok ok;q dks’k] d”ks#d n.M (Vertebral column) ds nksuksa
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ik”oZ Hkkxksa esa fLFkr gksrs gSaA izR;sd xzhok ok;q dks’k ls NksVh&NksVh
y?kq dksf”kdk,¡ leku “kk[kk,¡ fudyrh gSa tks xnZu esa tkrh gSaA

(v) vUrjk&DySfodyh; ok;q dks"k (Inter-clavicular air
sac)& ,d e/;LFk dks’k ftldh fLFkfr QdqZyk (Furcula) dh
nksuksa “kk[kkvksa ds chp ds dks.k esa gksrh gSA bl e/;LFk vUrjk
DySfodyh; ok;q dks’k ds izR;sd ik”oZ ls nks ufydkdkj lgk;d
(Auxillary) ;k v{kh; (Axillary) dks’k fudyrs gSa] ftuesa ls ,d
dks’k] ,d okrjU/kz ds }kjk gîwesjl (Humerus) gM~Mh esa pyk
tkrk gSA ;g ok;q dks’k nksuksa QsQM+ksa dh f}rh;d “olfu;ksa ls
tqM+k jgrk gSA

ok;q dks"kksa ds dk;Z (Functions of Air Sacs)& ok;q dks’kksa dh fHkfÙk
iryh vkSj fpduh gksrh gS rFkk blesa de jä lIykbZ gksrk gSA vr% ok;q dks’kksa
dk xSlksa ds fofue; ls dksbZ lh/kk lEcU/k ugha gksrk gS] ;g fuEufyf[kr dk;Z
djrs gSa&

1- ;g ok;q dks’k] ok;q dk laxzg djrs gSa] /kkSdfu;ksa dk dke djrs gSa
vkSj ;g iz”olu (Inspiration) ds le; ok;q dks xzg.k djrs gSa vkSj
fu%”olu (Expiration) ds le; ckgj fudkyrs gSa ftlls fd QsQM+s “kq)
ok;q dks xzg.k dj ldrs gSA vr% xSlksa dk fofue; QsQM+ksa esa iz”olu
(Inspiration) ,oa fu%”olu (Expiration) nksuksa le; gksrk gSA vr% ok;q
dks’k] QsQM+ksa dh fØ;k”khyrk ds egRo dks c<+krs gSaA

2- ;g ok;q dks’k] B.Mk djus dh fof/k dks fodflr dj] “kjhj ds rkiØe
dks cuk;s j[krs gSaA

3- ;g “kjhj ds vkisf{kd ?kuRo (Specific gravity) dks de djrs gSa vkSj
“kjhj dks gYdk] mM~M;u ;ksX; cukrs gSaA ;g ns[kk x;k gS fd vPNh
mM+ku djus okys if{k;ksa esa ;g ok;q dks’k vR;f/kd :i ls lqfodflr
gksrs gSaA

4- ok;q dks’k Hkhrjh ok’iu ds }kjk nsg dh xehZ dks ckgj fudkyrs gSaA

oSKkfudksa ds vuqlkj vxz ok;q dks’k (Anterior air sac) mM+ku ds le;
T;knk lfØ; gksrs gSaA i”p o{kh; vkSj mnjh; ok;q dks’k] rc T;knk lfØ; ugha
gksrs gSa tc i{kh mM+ku ij ugha gksrk gSA i”ph; ok;q dks’kksa eas iz”olu
(Inspiration) ds le; ok;q e/; 'oluh (Mesobronchus) ls vkdj Hkjrh gS]
fu%'olu (Expiration) ds le; ok;q izR;korhZ “olfudkvksa (Recurrent
bronchii) ls gksdj QsQM+ksa esa] fQj ogk¡ ls vxz ok;q dks’kksa esa tkrh gSaA

'olu dh dk;Z&fof/k (Mechanism of Respiration)& dcwrj ,oa
vU; if{k;ksa esa 'olu fØ;k esa vusd fo”ks’krk,¡ ik;h tkrh gSaA dcwrj esa
fu%'okl (Expiration) dh fØ;k lfØ; :i esa gksrh gS u fd iz”okl
(Inspiration) dh fØ;kA “okPNks'okl (Breathing) fØ;k ,d ^pw"kd iEi*
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(Suction pump) ds leku gS vkSj 'olu fØ;k dk v/;;u foJke djrs le;
(At rest) rFkk mM+rs le; (Flying) fd;k tkrk gSA

foJke ds le; (At Rest)& foJke djrs le; dcwrj esa iz”olu
(Inspiration) dh fØ;k dkLVy&QqIQqlh; (Costal-pulmonary) isf”k;ksa ;k
b.VjdkWLVy (Intercostal) isf”k;ksa ds }kjk lEiUu gksrh gSA ;g isf”k;k¡ LVuZe
dks uhps nckrh gSa vkSj o{kh; ,oa mnjh; xqfgdk,¡ (Thoracic and abdominal
cavity) QSy tkrh gSa rFkk QsQM+ksa ij nkc de gksus ls 'olu ekxZ }kjk “kq)
ok;q QsQM+ksa esa [khap yh tkrh gSA ok;q ok;qdks’kksa esa Hkh igq¡p tkrh gS] tgk¡ ls
dqN ok;q gfM~M;ksa esa igq¡p tkrh gSA iz”olu esa ok;q dk ekxZ bl izdkj gksrk
gS&

uklkfNnz → XykWfVl → ’okluyh → 'olfu;k¡ → e/; 'olfu;k¡

↓

tgk¡ iz’olu dh fØ;k iw.kZ gksrh gS ← ok;q dsf’kdk,¡ ← ijk’olfu;k¡
← f}rh;d 'olfu;k¡

fu%”olu ds le; b.VjdkWLV isf”k;k¡ f”kfFky gksdj LVuZe dks viuh
okLrfod fLFkfr esa ys vkrh gSA mnjh isf”k;k¡ ladqfpr gksrh gS ftlls o{kh;
xqfgdk ,oa mnjh; xqfgdk dk vk;ru de gks tkrk gS] ftlls ok;q cyiwoZd
QsQM+ksa esa ls ckgj dks pyh tkrh gS rFkk ok;q dks’kksa (Air sacs) dh “kq) ok;q
izR;korhZ “olfu;ksa (Recurrent bronchii) ds }kjk QsQM+ksa dh dsf”kdkvksa esa
vkrh gS] bl izdkj ok;q dsf”kdkvksa esa iz”olu ds lkFk&lkFk fu%”olu ds le;
Hkh “kq) ok;q izos”k djrh gS vkSj xSl fofue; gksrk gSA vUr eas Hkh ;g ok;q
'olu ekxZ ls ckgj fudy tkrh gSA QsQM+ksa esa vo”ks"kh ok;q ugha jgrh gS vkSj
jDr dk vkWDlhdj.k (Oxygenation) rhozrk ls iw.kZ:i esa gksrk gSA

mM~M;u ds le; (During Flight)& mM~M;u ds le; dadky
(Skeleton) n<̀+ j[kk tkrk gS] LVuZe (Sternum) vpy gks tkrk gSA ilfy;k¡
(Ribs) vpy cu tkrh gSa ftlls fd ia[kksa (Wings) ds chp dk iwjk n<̀+
vkyEc (Support) fey ldsA bl le; 'olu ia[kksa (Wings) ds LVªksd@xfr
(Stroke) ,oa ihB ds mBus vkSj uhps vkus@voueu }kjk gksrk gSA mM~M;u dh
val isf’k;ksa@isDVksjy isf’k;ksa (Pectoral muscles) dh xfr ls&
(i) o{kh; ,oa mnjh; xqfgdkvksa (Thoracic and abdominal cavities) dk
vk;ru de ;k vf/kd gksrk gSA (ii) vk;ru vf/kd gksus ij iz”olu
(Inspiration) ,oa vk;ru de gksus ij fu%'olu (Expiration) dh fØ;k gksrh
gSA ok;q dks QsQM+ksa esa vkxs&ihNs /kdsyrs jgrs gSaA (iii) LVuZe ds d”ks#d n.M
(Vertebral column) dh vksj mBus vkSj uhps fxjus ds }kjk] i{kh ftruk rst+
mM+rk gS] 'olu ufydkvksa esa ok;q dk ifjlapj.k (Circulation) Hkh mruk gh
rst+ gksrk gSA jä dk ok;ohdj.k iw.kZ :i ls gksrk gS] blh dkj.k ;g lEHko
gksrk gS fd isf”k;k¡ vf/kd fØ;k”khy :i esa dk;Z dj lds vkSj “kjhj ds mPp
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rkiØe dks lqpk# :i ls j[kk tk ldsa dcwrj esa 'olu nj 29 ckj izfr feuV
gksrh gSA

5- Lruh (Mammals)

'k’kd ds 'olukax (Respiratory Organs of Rabbit)& Lruh izkf.k;ksa ds
“kjhj ds ftu vaxksa esa vkWDlhtu rFkk dkcZu Mkb&vkWDlkbM dk vknku&iznku
gksrk gS] ;k og tks bu xSlksa ds fofue; esa fdlh Hkh izdkj dh lgk;rk djrs gSa]
mudks 'olukax (Respiratory organs) dgrs gSaA 'olu dk;Z ds vuqlkj 'olu
vax nks izdkj ds gksrs gSa& (i) vko’;d ’olu vax (Essential respiratory
organs)– blds vUrxZr QsQM+s (Lungs) vkrs gSaA QsQM+sa ds vanj jä
dsf”kdkvksa esa jä rFkk ok;q esa vkWfDltu (O2) ,oa dkcZu MkbvkWDlkbM (CO2)
dk fofue; gksrk gSA (ii) lgk;d vax (Accessory organs)– ;g vax “kq)
ok;q dks ckgj ls QsQM+ksa rd ,oa QsQM+ksa dh v”kq) ok;q dks “kjhj ls ckgj
fudkyus esa lgk;rk djrs gSaA ;g lgk;d vax gSa& uklk fNnz (Nostrils),
uklk iFk (Nasal passage), ok;q ufydk (Wind pipe)] ySfjaDl (Larynx)]
VªSfd;k (Trachea)] rFkk czksafdvksYl (Bronchioles) vkfnA “k”kd ds 'olu vax
“kq) ok;q dks okrkoj.k ls QsQM+ksa esa igq¡pkrs gSa vkSj QsQM+ksa dh v”kq) ok;q dks
“kjhj ds ckgj fudkyus esa lgk;d gksrs gSaA

ukfldk ,oa 'olu&ekxZ (Nose and Nasal Passage)& ”k”kd ds
FkwFku (Snout) ds Åijh gksaB ij nks frjNs ckgî uklkfNnz (External
nostrils) gksrs gSaA Åij ds gksaB esa dVko ds dkj.k ;g eq[k}kj ls lEcfU/kr
fn[kkbZ nsrs gSa tks Hkhrj dh vksj uklkos’eksa (Nasal chambers) esa [kqyrs gSaA
izR;sd uklkos”e ,d [kM+h iÍh uklkiÍ (Nasal septum) }kjk iF̀kd~ gksrk
gSA ;s uklkos”e eq[k&xzklu xqfgdk ds ihNs dh vksj d.B}kj (Glottis) ds
ikl uklkxzluh (Nasopharynx) esa [kqyrs gSaA izR;sd uklkekxZ Hkhrj ls rhu
Hkkxksa esa foHksfnr jgrk gS& iz?kzk.k ;k izdks"B ¼osLVhC;wy & Vestibule½] ?kzk.k
Hkkx (Olfactory region) rFkk 'olu Hkkx (Respiratory region)–

1- iz?kzk.k ;k izdks"B (Vestibule)& ;g ckgî uklkfNnz ds ihNs dk
NksVk lk pkSM+k Hkkx gS tks Hkzw.kh; ,DVksMeZ (Embryonic ectoderm) ls
cuh lkekU; Ropk ls <¡dk jgrk gSA blesa cky] lsosfl;l rFkk Lokn
xzfUFk;k¡ ik;h tkrh gSaA

2- ?kzk.k ,oa 'olu Hkkx (Olfactory and Respiratory regions)& ;g
eq[k xqgk dh Nr ij fLFkr gksrs gS vkSj rkyq (Palate) }kjk budh xqgk
eq[k xqfgdk ls iF̀kd~ gksrh gSA uklk d{kksa dh Nr usly vfLFk;ksa ls cuh
gksrh gSA izR;sd uklkekxZ dh xqgk esa bldh i`"B nhokj ls usty
(Nasal)] os.Vªy nhokj ls eSfDlyjh (Maxillary) rFkk ysVjy nhokjksa
ls ,FkekW;M (Ethmoid) uked gfM~M;k¡ lfiZy ekxZ (Spiral passage)
ds :i esa mHkjh jgrh gSA bu vfLFk;ksa dks lfEefyr :i esa VckZbuy
vfLFk;k¡ (Turbinal bones) dgrs gSaA uklkekxZ eghu “ysf"ed dyk
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(Mucus membrane) ls <¡dk jgrk gSA ;g “ysf"ed dyk jksekfHkfoghu
rFkk laosnh ¼xU/kxzkgh½ gksrh gSA bls ?kzk.k ,ihFkhfy;e ;k ’uhMsfj;u
dyk (Olfactory epithelium or Schneiderian membrane) dgrs
gSaA ,ihFkhfy;e ds uhps cgqdksf'kdh “ys"e (Mucus) rFkk lhjl
(Serous) xzfUFk;k¡ gksrh gSa rFkk jä@dsf”kdkvksa (Capillaries) dk ?kuk
tky QSyk jgrk gSA uklkekxZ dh bl tfVy jpuk ds fuEufyf[kr ykHk
gSa&

(i) VckZbuy vfLFk;k¡ uklkekxZ dks pDdjnkj cukdj blds Hkhrjh
{ks=Qy dks c<+k nsrh gSaA vr% bl yEcs pDdjnkj ekxZ ls xqtjrs
le; ok;q dk rki “kjhj ds rki ds cjkcj gks tkrk gSA

(ii) ”ys"e ¼E;qdl½ ds dkj.k uklkekxZ ue o ylnkj jgrk gSA vr%
“kq’d ok;q ue gks tkrh gSA

(iii) ok;q ds lkFk vk;s cSDVhfj;k] okbjl rFkk /kwy ds d.k vkfn “ys"e
rFkk izdks"B ¼osLVhC;wy½ ds ckyksa esa Q¡ldj #d tkrs gSaA bl
izdkj “kq) ok;q gh QsQM+ksa rd igq¡prh gSA

(iv) ”uhMsfj;u dyk (Schneiderian membrane) ?kzk.k&Kku dk dke
djrh gSA

3- QSfjaDl (Pharynx)& “olu iFk ihNs dh vksj QSfjaDl esa vkUrfjd
uklk }kj ds }kjk [kqyk gSA QSfjaDl esa nks fNnz gksrs gSa& (i) xysV
(Gullet)& ;g vkgkj uky ls lEcfU/kr gksrk gSA (ii) XykWfVl
(Glottis)& blds }kjk QsfjaDl ok;qufydk esa [kqyrk gSA

fp= Ø- 2-75% Rabbit Trachea : (A) Dorsal View;
(B) Internal/Larynx Structure; (C) Lateral View

Loj & ;U= (Larynx)& “k”kd ds “okl uky ds vxz fljs ij ,d
NksVh&lh pkj mikfLFk;ksa dh cuh cDlsuqek jpuk gksrh gS ftls Loj & ;U=
¼ySfjaDl & Larynx½ dgrsa gSa] tks d.B}kj (Glottis) }kjk xzluh (Pharynx) esa
[kqyrk gSA ;g xzluh rFkk “okl uky ds chp ok;q ds vkokxeu esa ,d
ladkspd (Sphincter) dh Hkk¡fr rFkk /ofu&mRiknu vax (Sound production
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organ) dh Hkk¡fr dk;Z djrk gSA bldh nhokj esa mifLFkr pkjksa mikfLFk;k¡]
f>fYy;ksa rFkk Luk;qvkas (Ligaments) }kjk ijLij l/kh jgrh gSaA ySfjaDl dh
fuEufyf[kr mikfLFk gSa&

1- FkkbjkW;M (Thyroid)& ;g ySfjaDl esa lcls vkxs fLFkr cM+h o pkSM+h
NYysuqek gk;ykbu (Hyaline) mikfLFk (Cartilage) gSA i`"B lrg
(Dorsal surface) dh vksj ;g v/kwjh gksrh gSA blds vxz&i`"B dks.kksa
(Latero-dorsal angle) ls ,d&,d izo/kZ fudydj gk;M (Hyoid) ds
i”p izo/kksZa ¼iksLVhfj;j dkU;qZb & Posterior cornuae½ ij l/ks jgrs gSaA
FkkbjkW;M ds vxz&v/kj fljs ij ?kk¡Vh&<kiu (Epiglottis) dh iryh]
yphyh o rUrqe; mikfLFk (Fibrous cartilage) vkxs xzluh esa c<+ tkrh
gS tks d.B }kj ¼XyksfVl½ dks Hkkstu fuxyrs le; can j[krh gSA

2- fØdkW;M (Cricoid)& ;g FkkbjkW;M mikfLFk ds ihNs fLFkr NksVh] eksVh
rFkk iw.kZ NYysuqek gk;ykbu mikfLFk (Hyaline cartilage) gSA bldk
i`"B Hkkx pkSM+k rFkk v/kj ¼os.Vªy½ Hkkx l¡djk gksrk gSA

3- ,sjhfVukW;M (Arytenoids)& ;g fØdkW;M ds vxz&i`"Bh; ¼,.Vhjks&
MklZy½ Hkkx ls yxh nks NksVh gk;ykbu mikfLFk;k¡ gSaA
izR;sd ,sjhfVukW;M ds LorU= fljs ij yphyh rUrqe; mikfLFk dh ,d
NksVh ?kq.Mh gksrh gSA bls ls.Vksfjuh dh mikfLFk (Cartilage of
santorini) dgrs gSaA

fp= Ø- 2-76% Respiratory System of Rabbit
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d.B }kj ¼XyksfVl½ ls fØdkW;M mikfLFk ds i'p fljs rd QSyh xqgk dks
d.B&dks"k (Laryngeal chamber) dgrs gSaA ;g “ysf"edk }kjk Lrfjr gksrh
gSA blesa nks tksM+h f>Yyhuqek Loj&rUrq (Vocal cords) gksrs gSaA Loj&rUrqvksa
(Vocal cords) dh izFke tksM+h ,sjhfVukW;M mikfLFk;ksa ds vxz fljksa ls rFkk
f}rh; tksM+h ,sjhfVukW;M ds i”p fljksa ls FkkbjkW;M mikfLFk rd QSyh jgrh gSA
budks Øe”k% feF;k Loj&rUrq (False vocal cords) rFkk okLrfod Loj&rUrq
(True vocal cords) dgrs gSaA feF;k Loj&rUrq eksVs o xqykch jax ds rFkk
okLrfod Loj&rUrq eghu o lQsn gksrs gSaA bu nksuksa tksM+h Loj&rUrqvksa ds
chp njkj dks ?kk¡Vh}kj (Glottis) dgrs gSaA ok;q ds vkokxeu ls bu
Loj&rUrqvksa esa dEiu mRiUu gksrk gS ftlls /ofu mRiUu gksrh gSA

ok;q uky (Wind Pipe)& d.B }kj ¼XyksfVl½ ds ihNs dh vksj ,d
yEch “okl uky tqM+h jgrh gS tks xzhok ls gksrh gqbZ o{k Hkkx esa igq¡pdj
f}'kkf[kr (Bifid) gks tkrh gSA bl “okl uky dks VªSfd;k (Trachea) dgrs
gSA

;g iryh fHkfÙk okyh v/kZikjn”kZd (Semi-transparent) yEch ufydk gS
tks d.B ls izkjEHk gksrh gS vkSj xnZu esa ls gksrh gqbZ xzhok esa xzkl uyh
(Oesophagus) ds os.Vªy lrg ls fpidh gqbZ pyrh gS rFkk o{k xqgk esa
igq¡pdj nk;ha rFkk ck;ha ”olfu;ksa (Bronchii) esa c¡V tkrh gSA izR;sd vksj dh
'oluh ¼czksUdh½ vius&vius vksj ds QsQM+ks esa izos”k dj tkrh gSA

czksUdl& lajpuk esa ;g VªSfd;k ds leku gh gksrs gSaA ;g QsQM+ksa esa
izos”k djus ds i”pkr~ vusd NksVh&NksVh eghu “kk[kkvksa esa foHkkftr gks tkrh gS
tks czksfUdvksYl (Bronchioles) dgykrs gSaA bu ij Hkh v/kwjs mikLFkh; NYys
(Cartilaginous rings) gksrs gSa] tks budks fipdus ls jksdrs gSaA “k”kd esa nk;sa
(Right) vksj pkj rFkk ck;ha vksj (Left side) dsoy nks “kk[kk,¡ gksrh gSa] D;ksafd
“k”kd ds QsQM+ksa esa Øe”k% nkfguh vksj pkj rFkk ckbZa vksj nks ikfy;k¡ (Lobes)
gksrh gSaA izR;sd czksfUdvksYl QsQM+ksa dh ,d&,d ikfy esa izos”k dj tkrh gSaA
izR;sd czksfUdvksYl Lo;a Hkh eghu 2&3 “kk[kkvksa esa foHkDr gksrh gSa] budks
'olu 'olfudk,¡ (Respiratory bronchioles) dgrs gSaA bu ufydkvksa esa
mikLFkh; NYys vuqifLFkr gksrs gSaA izR;sd 'olu “olfudk Hkh 2&11 rd eghu
“kk[kkvksa esa foHkkftr gksrh gSA bu “kk[kkvksa dks dwfidk okfgfu;k¡ (Alveolar
ducts) dgrs gSaA izR;sd dwfidk okfguh dk vfUre fljk Qwydj FkSyhuqek
lajpuk,¡ cukrk gSA budks dwfidk dks’k (Alveolar Sac) dgrs gSA izR;sd
dwfidk okfguh esa 6&8 dwfidk dks’k ;k ok;q dks’k gksrs gSA ;g Hkhrj dh vksj ls
“ysf"ed dyk (Mucous membrane) }kjk Lrfjr gksrh gSA bldh vuqizLFk dkV
(Transverse section) esa Hkhrj ls ckgj dh vksj tks Lrj fn[kk;h nsrs gSa os bl
izdkj gSa&

(a) lcls Hkhrj dh vksj vk/kkj dyk (Basement membrane) ij l/kh
L;wMksLr`r jksekfHk ,ihFkhfy;e (Pseudostratified ciliated
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epithelium) gksrh gSA bldh dksf”kdk,¡ LrEHkh (Columnar) rFkk pw"kd
(Goblet) izdkj dh gksrh gSaA

(b) e/; Lrj yphys rUrqvksa dh cuh ,d os.Vªy lrg gksrh gSA

(c) lcls ckgj <hys&ls la;ksth Ård dk cuk eksVk v/k%”ysf"edk
(Submucosa) Lrj gksrk gS ftlesa vusd cgqdksf”kdh; “ys"e xzfUFk;k¡
gksrh gSA bl Lrj esa FkksM+h&FkksM+h nwj ij ‘C’ ds vkdkj ds mikLFkh;
NYys (Cartilaginous rings) fLFkr gksrs gSaA izR;sd NYys ds pkjksa
vksj ,d rUrqe; dyk (Fibrous membrane) dk vkoj.k gksrk gSA ;s
NYys “okl uky dks fipdus ls jksdrs gSa rkfd ok;q ds vkokxeu esa
#dkoV iSnk u gksA

QsQM+s (Lungs)& izeq[k 'olu vax ,d tksM+h QsQMs+ (Lungs) gksrs gSa
tks o{k xqgk (Thoracic cavity) esa ân; rFkk fefM;kLVuZEk (Mediasternum) ds
nksuksa vksj ,d&,d fLFkr gksrs gSaA izR;sd QsQM+k vius vkdkj dh Iywjy xqgk
(pleural cavity) esa fQV jgrk gSA Iywjy xqgk ds pkjksa vksj Iywjy esEczsu
(Pleural membrane) dk vkoj.k gksrk gSA Iywjy xqgk esa ,d ylnkj rjy
inkFkZ Iywjy nzo (pleural fluid) Hkjk jgrk gSA

frjNh [kk¡pksa }kjk nk;k¡ rFkk ck;k¡ QsQM+k Øe'k% pkj rFkk nks vleku
yksCl (Lobes) esa c¡Vk jgrk gSA QsQM+s ds yksCl dks vkxs ls ihNs dh vksj
Øe”k% vxz ,tkbxkSl (Anterior azygos), nkfguk vxz (Right anterior)]
nk;k¡ i’p (Right posterior) rFkk i’p ,tkbxkSLk (Posterior azygos) dgrs
gSaA ck,¡ QsQM+s ds fi.Mksa dks vkxs ls ihNs dh vksj Øe”k% ck;k¡ vxz (Left
anterior) rFkk ck;k¡ i’p (Left posterior) yksc (Lobe) dgrs gSaA

fp= Ø- 2-77% Division of a Bronchiole



242

v/;koj.k dk
rqyukRed fooj.k

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

QsQM+ksa dh vkSfrdh jpuk (Histological Structure of Lungs)&
QsQM+s dh vuqizLFk dkV dk tc v/;;u djrs gSa rks blesa fuEufyf[kr
lajpuk,¡ fn[kkbZ iM+rh gSa&

bldh fHkfÙk ds lcls ckgj dh Lrj foljy Iywjk (Visceral pleura)
gksrh gSA bl Lrj ds uhps yphys rUrqe; la;ksth Ård (Connective tissue)
dk <hyk lk Lrj gksrk gSA ;g Hkhrj dh vksj QSydj QsQM+s dh izR;sd ikfy
dks vusd NksVs&NksVs cgqHkqth; ikfy;ksa esa foHkDr djrk gSaA blesa dsf'kdk,¡
(Blood Capillaries) ik;h tkrh gSaA

'olu (Respiration)– bl fØ;k esa ok;q dk QsQM+ks esa igq¡puk rFkk
'olu ds mijkur ok;q dk ckgj fudyuk “kkfey gSA

Lrfu;ksa ds QsQM+s yphys o is”khfoghu gksrs gSa] vr% budk fldqM+uk rFkk
QSyuk Lo;a ugha gksrk gSA budk fldqM+uk rFkk QSyuk o{k xqgk (Thoracic
cavity) ds fldqM+us rFkk QSyus ij fuHkZj djrk gSA

o{k xqgk ,d can cDlsuqek jpuk gS tks i`’B ry ij d”ks#d n.M
(Vertebral column) }kjk] LVuZe }kjk] ik”oZ esa ilfy;ksa }kjk] vkxs dh vksj
xzhok }kjk rFkk ihNs dh vksj Mk;Ýke }kjk f?kjh jgrh gSA Mk;Ýke is”kh rUrqvksa
dh cuh ,d IysVuqek jpuk gS tks mnj xqgk dks o{k xqgk ls iF̀kd~ djrh
gSA ;g lkekU; voLFkk esa xqEcnkdkj (Dome shaped) gksrh gSA bl ij vjh;
isf”k;k¡ yxh jgrh gSaA izR;sd nks ilfy;ksa (Ribs) ds chp nks&nks izeq[k frjNh
isf”k;ksa (Oblique muscles) dh ifÍ;k¡ yxh jgrh gSaA ;s fuEufyf[kr izdkj dh
gksrh gSa&

(i) vUr%vUrjki'kqZd isf’k;k¡ (Internal intercostals muscles)& budk
fiNyk fljk fiNyh ilyh ij ckgj dh vksj rFkk vxyk fljk vxyh
ilyh ij Hkhrj dh vksj yxk jgrk gSA

(ii) ckgî vUrjki’kqZd isf’k;k¡ (External intercostals muscles)& ;g
isf”k;k¡ vxyh ilyh ds v/kj Hkkx rFkk fiNyh is”kh ds i`"B Hkkx ls
tqM+h jgrh gSaA

“okl&fØ;k esa ,d ckj okrkoj.k dh ok;q QsQM+ksa rd igq¡prh gSA bls
fu%’olu (Inspiration) dgrs gSa rFkk QsQM+ksa esa Hkjh ok;q dk okil ckgj
fudyuk mPN~olu (Expiration) dgykrk gSA
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fp= Ø- 2-78% Mechanism of Breathing

fu%’olu (Inspiration)& bl fØ;k esa Mk;Ýke dh vjh; (Radial)
isf'k;k¡ fldqM+rh gSa ftllsa ;g lh/kk ru tkrk gS rFkk ckgî vUrjki”kqZd isf”k;ksa
(External intercostals muscles) esa Hkh dqN ladqpu gksrk gS] QyLo:i
ilfy;k¡ mBdj FkksM+k ckgj dh vksj QSyrh gSa ftlls LVuZe FkksM+k ckgj dh
vksj f[kld tkrk gS vkSj o{k xqgk dk vk;ru FkksM+k c<+ tkrk gS] ifj.kkeLo:i
QsQM+ksa esa Hkjh ok;q dk ncko ckgj dh ok;q ls 1 mmHg de gks tkrk gSA vr%
ok;q vf/kd ncko ls de ncko dh vksj pyus ds fl)kUr ij ukfldk rFkk
'olu ekxZ ls gksrh gqbZ QsQM+ksa esa Hkj tkrh gSA vkWDlhtu dh vf/kd lkUnzrk
okyh LoPN ok;q QsQM+ksa esa igq¡pdj ok;q dks’kksa esa Hkj tkrh gSA

mPN~olu (Expiration)& fu%”olu ¼bUlikbjs”ku½ ds i”pkr lHkh
lEcfU/kr isf”k;k¡ f”kfFky gksrh gSa ftlls ilfy;k¡ okil vius LFkku ij vk
tkrh gSa vkSj Mk;Ýke iqu% xqEcnkdkj gks tkrk gSA blls o{k xqgk dk
vk;ru ?kV tkrk gSA o{k xqgk ds vk;ru ds ?kVus ls QsQM+ksa ij ncko iM+rk
gSA bl ncko ds dkj.k QsQM+s Hkh fldqM+rs gSa ftlls QsQM+ksa esa Hkjh ok;q dk
ncko ckgjh ok;q nkc ls 1 mmHg c<+ tkrk gS ftlds dkj.k buesa Hkjh ok;q
okil 'olu ekxZ ls ckgj fudy tkrh gSA

viuh izxrh tk¡fp, (Check Your Progress)

36- ok;oh; 'olu esa&

¼v½ vkWDlhtu vanj yh tkrh gS

¼c½ dkcZu MkbvkWDlkbM vanj yh tkrh gS

¼l½ vkWDlhtu dks ckgj fudkyk tkrk gS

¼n½ dkcZu MkbvkWDlkbM dks ckgj fudyk tkrk gSA
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37- [kjxks”k ds nk¡;s QsQM+s esa ________ gksrk gSA

¼v½ 1 ikfy ¼c½ 4 ikfy

¼l½ 5 ikfy ¼n½ 6 ikfyA

38- 'olu fof/k ________ ls lEcfU/kr gksrh gSA

¼v½ vkWDlhtu ds vUr%xzg.k

¼c½ vkWDlhtu dks eqDr djus

¼l½ CO2 dks eqDr djus

¼n½ ÅtkZ dks eqDr djusA

39- fuEufyf[kr esa ls dkSu VªSfd;k ds ladkspu dks jksdrk gS\

¼v½ ilfy;k¡ ¼c½ isf'k;k¡

¼l½ mifLFke; pfØdk ¼n½ Mk;Ýke

40- XyksfVl ,d }kj gksrk gS tks ________ ij ik;k tkrk gSA

¼v½ xzluh ¼c½ eq[k

¼l½ VSªfd;k ¼n½ Mk;ÝkeA

41- Lruh izkf.k;ksa esa fuEufyf[kr esa ls dkSulh lajpuk QsQM+ksa ds
'olu lrg esa of̀) djrh gS&

¼v½ ,fYo;ksyh ¼c½ ,fVª;e

¼l½ ,fYo;ksyh ufydk,¡ ¼n½ czksfUd;ksYlA

2-6 viuh izxfr tk¡fp, iz’uksa ds mŸkj (Answers to
Check Your Progress)

1- ¼c½ 15- ¼l½ 29- ¼c½

2- ¼v½ 16- ¼v½ 30- ¼l½

3- ¼n½ 17- ¼c½ 31- ¼l½

4- ¼l½ 18- ¼v½ 32- ¼c½

5- ¼l½ 19- ¼n½ 33- ¼v½

6- ¼l½ 20- ¼n½ 34- ¼v½

7- ¼v½ 21- ¼c½ 35- ¼c½
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8- ¼c½ 22- ¼c½ 36- ¼n½

9- ¼l½ 23- ¼c½ 37- ¼c½

10- ¼c½ 24- ¼c½ 38- ¼n½

11- ¼v½ 25- ¼c½ 39- ¼l½

12- ¼c½ 26- ¼c½ 40- ¼v½

13- ¼n½ 27- ¼n½ 41- ¼v½

14- ¼c½ 28- ¼c½

2-7 Lkkjka’k (Summary)

v/;koj.k ¼Ropk½ ,d laxfBr lexz vax gSA ewy :i ls ,fiMfeZl rFkk MfeZl
ls cuk gksrk gSA lEiw.kZ ,ihMfeZl ,d vk/kkjh; f>Yyh (Basement membrane)
ij l?kh jgrh gS rFkk peZ@MfeZl ls iF̀kd~ jgrh gSA

dbZ d”k#fd;ksa es MfeZl] MeZy gM~fM;ksa dks cukrh gSA tks fd eNfy;ksa
es izeq[kr% ls ikbZ tkrh gSA LFkyh; d”ks#fd;ksa dh ,ihMfeZl dsjkVkbukbTM
ijr cukrh gS] ftls LVsªsVe dkWfuZ;e dgrs gSA

dkWfVZysftul eNfy;ksa esa IykWdkbM Ldsy ¼”kYd½ mifLFkr gksrs gSA cksuh
fQ”ksl ¼gM~Mh ;qDr eNyh½ esa dkWldkWbM “kYd (Cosntrid scales) rFkk xkWukbM
“kYd (Ganoid scale) ik, tkrs gSA Vhyh;ksLV (Teleosts) esa nks izdkj ds
“kYd (Scales) gksrs gSa&

 lkbDykWbM (Cycloid)

 fVekWbM (Ctenoid scales)

mHk;pjksa dh Ropk 'olu ds fy, fo”ks’khdr̀ gksrh gSA vFkkZr~ buesa Roph;
'olu (Cutaneaous respiration) ik;k tkrk gSA lkFk gh budh Ropk esa E;wdl
xzzfUFk vkSj tgj xzfUFkz;k¡ (Poison Gland) Hkh mifLFkr jgrh gSA dHkh&dHkh
ØksesVksQksj (Chromatophores) mHk;pj izkf.k;ksa dh Ropk dh ,fiMfeZl esa ik,
tk ldrs gSA

ljhl`i es dSjkfVukbts”ku vf/kd ik;k tkrk gSA Roph; xzfUFk;k¡ ljhlì
izkf.k;ksa ds “kjhj esa dqN Hkkxksa rd gh lhfer gksrh gSA dbZ fNidfy;ksa esa v#
xzfUFk;k¡ tk¡?kksa ds ikl ikbZ tkrhA exjePN rFkk dNqvksa es xU/k xzfUFk;k¡ gksrh
gSA

ia[k vU; lHkh d”ks#fd;ksa ls if{k;ksa dks vyx djrs gSA if{k;ksa dh Ropk
essa ;wjksihfx;y xzfUFk iw¡N ds vk/kkj es rFkk yo.kh; xzfUFk flj ds vk/kkj ij
gksrh gSA

Lru/kkfj;ksa dh Ropk dh ,ihMfeZl cky uk[kwu ;k xzfUFk;ksa esa fo”ks’khdr̀
gksrh gSA dSjsfVukslkbV~l ,ihMfeZl dh lcls izeq[k dksf'kdk izdkj gSA Lrfu;ksa
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dh Ropk dk jax esysfuu o.kZd ds dkj.k gksrk gSA Lru/kkfj;ksa esa eq[;r% nks
izdkj dh xzfUFk;k¡ gksrh gS lhCksf”k;l ,oa Losn xzfUFkA tks fd xU/k rFkk Lru
xzafUFk ls O;qRiUu gqbZ gksrh gSA

cky] iats] [kqj] lhax] ,aVyj ,oa Roph; dop v/;koj.kh; fo”ks’khdr̀
O;qRiUu gksrs gSA

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

 Cycj (Blubber): Ogsy Lruh] MkWyfQu] lhyksa esa Ropk dh olk ,d
eksVs Lrj dk :i ys ysrh gSA bldks Cycj dgrs gSaA ;g olk u dsoy
laxzghr [kk| iks"k.k inkFkZ gS cfYd “kjhj ds rki dks Hkh fu;fU=r djrh
gSA

 gSfpax ,atkbe (Hatching enzymes): eNfy;ksa rFkk esa<d ds
dkssf”kdkvksa ls ,d izdkj ds ,Utkbe fudyrs gS] ftlls buds pkjksa vksj
dh mifLFkr f>Yyh QVdj iF̀kd~ gks tkrh gS vkSj ;g ckgj fudydj
LorU= gks tkrh gS] bu ,Utkbe dsk gSfpax ,atkbe dgrs gSA

 dku dk ekse (Ear wax): >s:feul :ikarfjr LosnxzfUFk gksrh gSA ;g
xzfUFk;k¡ ,d fNnz ds }kjk Ropk dh ckgjh lrg ij [kqyrh gSA ;g xzfUFk
dku dh ckg; d.kZ xqfgdk ds Hkkx esa ikbZ tkrh gSA bl xzfUFk dk
L=ko.k ekse ds leku gksrk gSA ftldks dku dk ekse dgrs gSa] tks dku
dh /kwy ls j{kk djrk gSA

 fo"keLFkkuh vfLFk;k¡ (Heterotropic bones): dqN d”ks#d izkf.k;ksa esa
dqN fo”ks’k izdkj dh vfLFk;k¡ ikbZ tkrh gS tks fd u rks pekZfLFk dadky
esa vkrh gS vkSj ugh vUr%dadky esaA bu vfLFk;ksa dks fo"keLFkkuh
vfLFk;k¡ dgrs gSA mnkgj.k& d.MjkfLFk] ân;fLFk] Bksl vfLFk vkfnA

 fo"k cksu (Wish bone): Dysfody (Clavicle) ,d tksM+h
iryh ?kqekonkj gM~fM;k¡ gksrh gS] tks vius QSys gq, Åijh fljksa ds }kjk
Ldsiqyk ,oa dksjsdkWbM ls lesfdr gksrh gSA osUVªy lrg ij nksuksa
DySfody] b.Vj DysfodYl ds lkFk feydj ,d ik”oZr% lEihfMr
fMLd cukrh gS] bl izdkj cuh gqbZ fpeVh leku gM~Mh dks fo"k cksu
dgrs gSA

 ,flVkcqye (Acetabulum): bfy;e] bf”p;e rFkk I;wfcl bu rhu
gM~fM;ksa ds feyus ls ,d fNM ;qDr xgjk xrZ curk gS
ftls ,flVkcqye dgrs gSA ftles i”p ikn dh Qhej dk “kh"kZ Hkkx
fLFkr gksrk gSA

 vksCV;wjsVj fNnz (Obturator Foramen): I;wfdesal ,oa bfjp;e ds
chp es ,flVkcqye ds ihNs ,d fNnz gksrk gSA ftls vksCV~;wjsVj fNnz
dgrs gSaA
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 VªkSfDy;k¡ (Trochlea): g;wejl dk nwjLFk fljk iqyh ds leku gksrk gS
tks izoËkZ ds lkFk dksguh (Elbow) cukrk gSaA bl fljs dk VªksfDy;k¡
dgrs gSA VªksfDy;k¡ dh [kk¡p dks vkWyhØsuu [kk¡p dgrs gSA

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

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

1- Ropk ds eq[; dk;kZs a dk o.kZu dhft;sA

2- [kjXkks'k ¼Lruh½ dh Ropk dh [kM+h dkV dk fp= cukb;sA

3- fuEufyf[kr ij fVIi.kh fyf[k;s&

(i) ,ihMeZy xzfUFk;k¡

(ii) Ropk ds MsfjosfVOl

(iii) i{kh Ropk ds :ikUrj.k

(iv) Mkmu vkSj QkbyksIY;we QSnj

(v) dcwrj ,oa [kjxks'k dh Ropk ds vuqçLFk dkV

(vi) Ropk D;k gS\ Ropk ds dk;ksZa dk o.kZu dhft,A

(vii) i{kh esa ik;s tkus okys fofHkUu Ropk :ikUrj.kksa dk o.kZu dhft,A

(viii) if{k;ksa esa fiPN ds o/kZu dk o.kZu dhft,A

4- fuEu ij laf{kIr fVIi.kh fyf[k,&

(i) Lru/kkjh dh Jksf.kes[kyk

(ii) ljhl`i dh Jksf.kes[kyk

(iii) if{k;ksa dh Jksf.kes[kyk

(iv) QdqZyk gM~Mh

(v) i{kh ds va'kes[kyk

(vi) Lrfu;ksa dh va'kes[kykA

5- es[kyk D;k gS\

6- vales[kyk rFkk Jksf.kes[kyk esa D;k vUrj gSa\

7- fuEufyf[kr ds LoPN o ukekafdr fp= cukb,&

(i) [kjxks'k dh Vhfc;ks fQcqyk

(ii) i{kh ,oa ljhlì dh Jksf.kes[kyk

(iii) ljhl`i ,oa ,oht dh va'kes[kyk

(iv) i{kh dh va'kes[kyk

(v) esa<d dh isfYod xfMZy

(vi) esa<d dh va'kes[kyk
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(vii) jSfcV dh Jksf.kes[kyk

(viii) [kjxks'k dh va'kes[kyk

(ix) ljhl`i dh Jksf.kes[kyk

(x) ,d d'ks#dh dh va'kes[kyk

(xi) i{kh dk áwejl mikaxkafLFk

(xii) [kjxks'k dh vxzHkqtk dh gfM~M;k

(xiii) i{kh o Lruh dh Jksf.kes[kyk

(xiv) mHk;pj o jsIVkby Qhej

8- Jksf.kes[kyk dk egRo le>kb,A

9- ,sfEQfc;k ds vxzikn dh gfM~M;ksa dk o.kZu dhft,A

10- fVIi.kh fuf[k,&

(i) dksyksu (Colon)
(ii) fxtMZ (Gizzard)

(iii) ;—r (Liver)
(iv) iSfUØ;kt (Pancreas)

(v) iSfUØ;kt ds jl

(vi) LØkWy okYo

(vii) Lruh dh ;—r dh lajpuk

(vii) ;—r dh vkSfrd jpuk ,oa dk;Z

(viii) dcwrj dk ikpu rU=

(ix) Lrfu;ksa esa ikpu rU=

11- eNyh ;k esa<d dh vkgkj uky dk ukekafdr fp= cukb,A

12- eNyh esa LØkWy okYo D;k gS\ le>kb,A

13- dcwrj ds vkgkj uky dk LoPN ukekafdr fp= cukb,A

14- laf{kIr fVIi.kh fyf[k,&

(i) ok;q dks’k

(ii) ok;q ufydk

(iii) ysfjaDl

(iv) Dykse@fxYl

15- Ukkekafdr fp= cukb,&

(i) dcwrj ds ok;q dks’k

(ii) dcwrj dk ysfjaDl

(iii) dcwrj esa o{k ,oa QsQM+ksa dk o.kZu

(iv) [kjxks”k dh VªSfd;kA
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16- laf{kIr fVIi.kh fyf[k;s&

(i) [kjxks”k dh ok;quky

(ii) [kjxks”k esa 'olu fof/k

(iii) flfjaDl

(iv) dcwrj ds ok;q dks’k

(v) Roph; 'olu

(vi) ysfjaDlA

17- [kjxks”k ds 'olu vaxksa dk laf{kIr esa o.kZu djksA

18- dcwrj ds ok;q dks’kksa dk o.kZu djksA

19- [kjxks”k ds QsQM+ksa dk o.kZu djksA

20- ;wjksesfLVDl ds QsQM+ksa dk o.kZu djksA

21- ;wjksesfLVDl ,oa [kjxks”k ds ysfjDl dk o.kZu djksA

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

1- v/;koj.k D;k gS\ jsIVkbYl] i{kh rFkk Lru/kkfj;ksa dh v/;koj.k dk
rqyukRed fooj.k nhft,A

2- d'ks#dh dh çk:ih Ropk dk o.kZu dhft, rFkk mldh Lru/kkjh ,oa
i{kh dh Ropk ls RkqYkUkk dhft;sA

3- ,d eNyh] ,d mHk;pjh rFkk ,d Lru/kkjh dh v/;koj.k dh mnxz
dkV dk ukekafdr fp= cukb;sA çR;sd ds pkj egRoiw.kZ y{k.k fyf[k;sA

4- oVhZczsV tUrqvksa esa bUVSxqes.V ds fofHkUu MsfjosfVOl dk o.kZu dhft;sA

5- ljhlì] if{k;ksa rFkk Lru/kkfj;ksa dh Ropk dk rqyukRed o.kZu dhft;sA

6- i{kh ,oa Lru/kkjh dh Ropk dk o.kZu dhft;sA

7- dcwrj vkSj [kjxks'k dh Ropk ds vuqçLFk dkV ds ukekafdr fp= cukb;s
vkSj nksuksa esa vUrj Li"V dhft;sA

8- jsIVkbYl] if{k;ks ,oa Lru/kkfj;ks dh Ropk dk rqyukRed o.kZ dhft,A

9- i"̀Bosf'k;ksa esa Ropk ds fodkl dk o.kZu dhft,A

10- eas<d rFkk lkaMs dh Ropk dh jpuk dk rqyukRed o.kZu dhft,A

11- i"̀Bosf'k;ksa dh Ropk ,oa blds :ikUrj.k dk o.kZu dhft,A

12- mHk;pj ,oa Lru/kkjh dh Ropk dh rqyuk dhft,A

13- VsVªkiksM~l esa xfMZYl ds mn~Hko dk o.kZu dhft,A jsIVkby] i{kh ,oa
Lrfu;ksa dh isDVksjy xfMZYl dk rqyukRed o.kZu dhft,A

14- oVhZczsV~l esa isfYod xfMZYl dk rqyukRed o.kZu dhft,A

15- ,sfEuvksVk (Amniota) esa isfYod xfMZYl dk rqyukRed fooj.k dhft,A

16- jsIVkby dh va'kes[kyk dh lajpuk dk o.kZu djrs gq, mldh rqyuk
i{kh ,oa Lru/kkjh ls dhft,A
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17- eqxsZ o 'k'kd dh Jksf.kes[kyk dk foLr̀r o.kZu dhft,A

18- mHk;pj] ljhlì] i{kh rFkk Lru/kkjh dh Jksf.kes[kyk dk rqyukRed
fooj.k nhft,A

19- ljhlì] i{kh ,oa Lru/kkjh dh Jksf.kes[kyk ¼isfYod xfMZYl½ dk
rqyukRed o.kZu dhft,A

20- esa<d ;k eNyh dh Jksf.k es[kyk dk o.kZu dhft,A

21- ljhlì] i{kh rFkk Lru/kkjh dh va'kes[kyk dk rqyukRed o.kZu dhft,A

22- dcwrj ,oa [kjxks'k esa vales[kykvksa dh vfLFk;ksa dk rqyukRed o.kZu
dhft,A

23- prq"iknh tUrqvksa esa es[kyk dk rqyukRed fooj.k nhft,A

24- i{kh vkSj Lru/kkjh ds va'kes[kyk dk lfp= rqyukRed o.kZu dhft,A

25- mHk;pj] ljhl`i o i{kh dh Jksf.kes[kyk dk rqyukRed o.kZu dhft,A

26- ljhlì rFkk i{kh dh Jksf.kes[kyk dk o.kZu dhft,A

27- ljhlì] i{kh ,oa Lru/kkjh dh Jksf.kes[kyk dk ukekafdr fp= cukb,A

28- i{kh o Lru/kkjh dh Jksf.kes[kyk dh rqyuk dhft,A

29- esa<d o fNidyh dh va'kes[kyk dk rqyukRed o.kZu dhft,A

30- oSjsul rFkk eqxsZ dh va'kes[kyk ds ukekafdr fp= cukb,A

31- eas<d o [kjxks'k dh isDVksjy xfMZy dk lfp= o.kZu dhft,A

32- VsVªkiksM~l ds i'piknksa ds dadky dk rqyukRed o.kZu dhft,A

33- jsIVkby] i{kh ,oa Lrfu;ksa ds vxz ;k i'piknksa ds dadky dk rqyukRed
o.kZu dhft,A

34- if{k;ksa rFkk Lru/kkfj;ksa dh Jksf.kes[kyk ds ukekafdr fp= cukb,A

35- mHk;pj vkSj Lruh dh Jsf.kes[kyk dk o.kZu vkSj rqyuk dhft,A

36- ,sfEQfc;k] jsfIVfy;k vkSj eSesfy;k esa isDVksjy xfMZy dk rqyukRed
fooj.k nhft,A

37- fdUgh nks d'ks#fd;ksa dh isDVksjy xfMZy dk ukekafdr fp= cukb,A

38- ljhlì ,oa Lru/kkjh dh Jksf.kes[kyk dk rqyukRed fooj.k nhft,A

39- ,d i{kh rFkk Lru/kkjh dh vkgkjuky dk rqyukRed o.kZu dhft,A ;g
Hkh fyf[k, fd ;s vius Hkkstu xzg.k djus dh vknr fd fy, fdl
izdkj vuqdwfyr gSa\

40- LdkWfyvksMkWu ds ikpu rU= rFkk Hkkstu xzg.k djus dh fof/k dk o.kZu
dhft,A

41- dcwrj ds ikpu rU= dk o.kZu dhft,A

42- fNidyh rFkk i{kh ds ikpu rU= dk o.kZu dhft, rFkk ;g crkb,
fd ;s dSls vius Hkkstu xzg.k djus gsrq mi;qDr gSaA

43- fofHkUu d”ks#fd;ksa dh vkgkj uky dk ukekafdr fp= cukb,A
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44- d”ks#fd;ksa dh vkgkj uky dk rqyukRed o.kZu dhft,A

45- ,sfEQfc;k ,oa eSesfy;k oxksZa dh vkgkj uky dk rqyukRed o.kZu
dhft,A

46- fuEufyf[kr esa ls fdUgha nks dh vkgkj ukyksa dh lajpuk dk rqyukRed
o.kZu dhft,&

(i) esa<d ¼,sfEQfc;k½

(ii) ;wjkseSfLVDl ¼jsIVkbYl½

(iii) [kjxks'k ¼eSesy½

47- jsIVkby] i{kh ,oa Lruh ds ikpu rU= dk lfp= rqyukRed fooj.k
nhft,A

48- if{k;ksa ds ikpu rU= dk o.kZu dhft,A

49- i{kh ,oa Lrfu;ksa ds ikpu rU= dk rqyukRed o.kZu dhft,A

50- eNyh o i{kh dh vkgkj uky dk ukekafdr fp= cukb,A

51- eNyh rFkk ,sfEQfc;k ds ikpu rU= dk rqyukRed o.kZu dhft,A

52- ,fEQfc;k o i{kh ds ikpu rU= dh rqyuk dhft,A

53- dcwrj ,oa ;wjkseSfLVDl ds 'olu rU= dk rqyukRed o.kZu dhft,A

54- dcwrj ds 'olu vaxksa dk o.kZu djksA

55- esa<d ds 'olu vaxksa dk o.kZu dhft, vkSj bldh rqyuk ;wjkseSfLVDl ls
dhft,A

56- [kjxks”k ds 'olu vaxksa dk o.kZu dhft,A bldh rqyuk dcwrj ls
dhft,A

57- d”ks#d izkf.k;ksa esa 'olu vax ¼QsQM+ksa½ dk rqyukRed o.kZu dhft,A

58- ;wjkseSfLVDl] dcwrj ,oa [kjxks”k ds 'olu rU= dk rqyukRed o.kZu
dhft,A

59- ;wjkseSfLVDl ds 'olu vaxksa dk o.kZu dhft,A

60- LdkWfy;ksMkWu esa 'olu rU= dk o.kZu dhft, ,oa bldh rqyuk esa<d ls
dhft,A

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

1. Cytology – C.B. Powar

2. Principle of Physiology & Anatomy – Tor-Tora

3. Animal Physiology – Goyal & Sastry

4. Animal Physiology and Biochemistry – Eckert and Ramelils

5. Animal Physiology and Biochemistry – Dr. K.V. Sastry
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bdkbZ 3 dkWMsZVl ds fofHkUu rU=ksa dk
rqyukRed v/;;u
(Comparative Account of Various
Systems in Chordates)

Lakjpuk (Structure)
3-0 ifjp;
3-1 mÌs”;
3-2 d'ks#fd;ksa esa ifjlapj.k rU=

3-2-1 ân;
3-2-2 d'ks#fd;ksa ds fofHkUu oxksZa esa ân; dk v/;;u
3-2-3 d'ks#fd;ksa esa ,svksfVZd vkpsZt
3-2-4 d'ks#fd;ksa esa ,svksfVZd vkpsZl dk :ikUrj.k

3-3 d'ks#fd;ksa esa rfU=dk rU= % efLr"d
3-3-1 rfU=dk rU= dk foHkktu
3-3-2 d'ks#fd;ksa dk dsUnzh; rfU=dk rU=
3-3-3 fofHkUu d'ks#fd;ksa esa efLr"d dk v/;;u

3-4 ew=tuu rU= dk rqyukRed v/;;u
3-4-1 d'ks#dh xqnsZ ,oa okfgfu;k¡
3-4-2 çfrfuf/k d'ks#dksa dk mRlthZ rU=
3-4-3 fofHkUu d'ks#d çkf.k;ksa esa tuu vaxksa dk v/;;u

3-5 Lrfu;ksa esa IyslUVs'ku
3-5-1 IyslsUVk
3-5-2 Hkzq.k dk bEIykaVs'ku
3-5-3 IyslsUVk dk oxhZdj.k
3-5-4 IyslsUVk dh dkf;Zdh ,oa dk;Z

3-6 viuh Áxfr tk¡fp, Á'u¨a ds mÙkj
3-7 lkjka'k
3-8 eq[; 'kCnkoYkh
3-9 Lo-ewY;kadu Á'u ,oa vH;kl

3-10 lgk;d ikB~; lkexzh
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3-0 ifjp; (Introduction)

fuEuLrjh; “kkjhfjd laxBu es izkf.k;ksa & NksVs ,ddks”kh; (Unicellular) ,oa
ljy cgqdks”khdh; izkf.k;ksa esa iks"k.k inkFkZ ;k Hkkstu] vkWDlhtu] gkWeksZUl ,oa
vU; mi;ksxh inkFkksaZ dk vknku&iznku folj.k fof/k ds }kjk gksrk gS] ysfdu
xfr ls izpyu djus okys fodflr nsgxqghd izkf.k;ksa (Coelomate animals) &
d”ks#dksa (Vertebrates) esa iks"k.k fOkfËk] gkeksZUl (Hormones) izfrtSfod
(Antibodies) ,UtkbEl ,oa foVkfeUl dks izR;sd Hkkx esa rhoz ,oa izHkkoh :i ls
ys tkus ds fy, izkjafHkd nsgxqfgdk (Bodycavity) esa ,d foLr̀r laoguh rU=
(System) :ikarfjr gksrh gSA laoguh rU= fofHkUu mi;ksxh inkFkksZa dks “kjhj ds
fofHkUu Hkkxksa esa ys tkrk gS rFkk mRlthZ inkFkksZ a dks fofHkUu Hkkxksa ls ,df=r
djds mRlthZ vaxksa (Excretory organs) rd ys tkrk gSA “kjhj ds vanj fofHkUu
inkFkksZa dk og laogu] ifjogu@lapj.k (Circulation) dgykrk gSA bl laogu
rU= esa vax ,oa okfgfu;k¡ (Vessels) gksrh gS] ftuesa ,d rjy inkFkZ&jä
yfldk (Lymph) ,oa ty laokfgr gksrk jgrk gSA bl rjy inkFkZ esa ?kqydj
iks"k.k inkFkZ] mRlthZ inkFkZ] xSlssl&vkWDlhtu ,oa dkcZu MkbvkWDlkbM ,oa vU;
inkFkZ “kjhj ds vanj ,d LFkku ls nwljs LFkku rd tkrs gSA izkf.k;ksa ds “kjhj esa
ik, tkus okys bu nzo inkFkksZa dks nSfgd@“kjhj nzo (Body fluid) dgrs gSA

izR;sd tho/kkjh dks thou (Life) cuk;s j[kus ds fy, “kjhj ds Hkhrjh rFkk
ckgjh okrkoj.kh; n”kkvksa es fujarj gksrs jgus okys ifjorZuksa ds vuqlkj
izfrfØ;k djuh gksrh gSA thou ds fy, bldh vusd mikip;h fØ;kvksa
(Metabolic activities) esa iw.kZ leUo; (Coordination) rFkk lekdyu
(Integration) vko';d gksrk gSA

tUrq “kjhj esa bl leUo; rFkk lekdyu dks cuk, j[kus ds fy,
nwjlapkj rkjksa dh Hkk¡fr iw.kZ “kjhj eas eghu /kkxksa ds leku rfU=dk,¡ (Nerves)
QSyh jgrh gSA ;s okrkoj.kh; mn~nhiÙkksa (Stimulus) dks laosnh vaxksa ls xzg.k
dj fo|qr & vkosxksa ;k izsj.kkvksa (Electrical impulses) ds :i esa rhozrk ds
lkFk budk izlkj.k (Conduction) djds “kjhj ds fofHkUu vaxksa] /kkxksa rFkk
xzfUFk;ksa vkfn ds chp leUo; LFkkfir djrh gSA

izkf.k;ksa ds “kjhj esa rfU=dk dks ,d LFkku ls nwljs LFkku rd ys tkus
dk dk;Z rfU=dk Ård ds }kjk fd;k tkrk gSA ;g rfU=dk Ård (Nervous
tissue) Hkzw.k dh ,DVksMeZ (Ectoderm) ds LkkFk fodflr gksrk gS rFkk “kjhj ds
laiw.kZ Hkkxksa esa QSyk jgrk gSA rfU=dk Ård (Nervous tissue) rfU=dk
dksf”kdkvksa ;k U;wjkWUl (Neurons) rfU=dk rUrqvksa (Nervefibre) ,oa U;wjksfXy;k
(Neuroglea) ls fufeZr gksrk gSA

d”ks#d izkf.k;ksa esa ew=kstuu rU= esa mRltZu vkSj vkWLeksjsX;wys”ku tSlh
nksuksa gksfe;ksLVSfVd izfØ;k tks fd mRlthZ vaxksa tSls fd xqnsZ vkSj eq=okfguh
ufydkvksa ds }kjk gksrh gSA ew=tuu rU= ,oa iztuu rU=ksa dk lajpukRed
nf̀"V ls vf/kd fudV lEcU/k jgrk gSA tuukax iz.kkyh esa tuusafnz; vkSj
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tuukax ufydk,¡] eknkvksa esa v.Mk.kq rFkk iq:"kksa es “kqØk.kq mRiUu djrs gS tks
bl ufydk ds }kjk “kjhj ls ckgj fudy tkrs gSA dk;kZRed nf̀"V ls
mRltZu ,oa iztuu rU= nksuksa ijLij brus fudV gksrs gS fd nksuksa rU=ksa &
mRltZu (Excretory) ,oa iztuu (Reproduction) dk v/;;u ,d lkFk djuk
vko';d gksrk gSSA

fooisjl@tjk;qt (Viviparous) izkf.k;ksa es v.Ms esa iks"k.k inkFkZ ;k
laxzghr Hksktu dh ek=k ugha ds cjkcj gksrh gSA bl dkj.k Hkzq.k ds fodkl ds
le; Hkzq.k iks"k.k ds gsrq iq.kZr% eknk@ek¡ (Mother) ij vkfJr gksrk gSA bl
dkj.k bu izkf.k;ksa esa Hkzw.k xHkkZ”k; (Uterous) ds vanj fodflr gksrk gSA Hkzq.k
xHkkZ”k; dh fHkfÙk ls lEcfU/kr gksdj mlls tUe rd vijk (Placenta) ds }kjk
iks"k.k izkIr djrk gSaA iw.kZ fodflr vijk@IyslsUVk dsoy ;qFksfj;u izkf.k;ksa
(Eutherian) esa ik;k tkrk gSA vU; Lruh izk.kh&izksVksFkhfj;k (Prototheria) ;k
eksuksVªhEl (Monotremes) izk.kh v.Ms (Eggs) nsrs gSA bu v.Mksa es ihrd dh
ek=k vf/kd gksrh gSA esVkFkhfj;k (Metatheria) ;k eklqZfi;Yl (Marsupials)
Lruh izkf.k;ksa esa Hkzq.k (Embryo) vifjiDo (Immature) voLFkk esa tUe ysrk gS]
ysfdu dqN eklqZfi;y izkf.k;ksa es ihrd dks"k vijk (Yolk sac placenta) ik;k
tkrk gSA

mnkgj.k& MSL;wjl (Dasyarus) ,oa iSjkehYl (Parameles)A bu izkf.k;ksa
es vijk (Placenta) ds lkFk&lkFk vkfne ,sysUVkbd vijk (Primitive allantoic
Placenta) ik;k tkrk gS tks fd ,sysUVksdksfj;u (Allantoch- orian) }kjk fufeZr
gksrk gSA

3-1 mÌs’; (Objectives)

bl bdkbZ dks Ik<+us ds ckn vki fuEufyf[kr O;k[;k dh foLr̀r tkudkjh;k¡ ik
ldrs gS&

 d'ks#fd;ksa esa ifjlapj.k rU=

 d'ks#fd;ksa esa rfU=dk rU= % efLr"d

 ew=tuu rU= dk rqyukRed v/;;u

 Lrfu;ksa esa IyslsUVs'ku

3-2 d'ks#fd;ksa esa ifjlapj.k rU=
(Circulatory System in Vertebrates)

'kkjhfjd dk;ksZa ds fy, ÅtkZ dh vfr vko';drk gksrh gSA ÅtkZ ds fy, tUrq
Hkkstu xzg.k djrk gSA Hkkstu eq[k}kj ls izos'k dj vkgkj uky rd ig¡qprk gS]
tgk¡ mldk jklk;fud fØ;kvksa }kjk ikpu gksrk gS rFkk vifpr Hkkstu dk ey
ds :i esa ey}kj }kjk R;kx dj fn;k tkrk gSA ÅtkZ ds fy,] vkgkj uky esa
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Hkkstu dks ipkus ek= ls dksbZ ykHk ugha tc rd fd bu ips gq, iks"kd inkFkksZa
dks vkgkj uky ls 'kjhj dh lHkh dksf'kdkvksa esa igq¡pkus dh O;oLFkk u gksA
D;ksafd vkWDlhtu dh mifLFkfr esa iks"kd inkFkksZa ls ÅtkZ dk mRiknu 'kjhj dh
dksf'kdkvksa esa gh gksrk gS] vr% tUrq&'kjhj esa vko';d iks"kd inkFkksZ a dks 'kjhj
dksf'kdkvksa rd ys tkus ds fy, ufydkvksa ls cuk ,d rU= gksrk gSA ftls
ifjlapj.k rU= (circulatory system) dgrs gSaA 'kjhj ,oa okrkoj.k ds chp
rFkk 'kjhj ds fofHkUu Årdksa ds chp inkFkksZ a dk fujUrj jklk;fud vknku
iznku blh rU= dss ek/;e ls gksrk gSA vr% ;g rU=] ikpu&rU= ls iks"kd
inkFkksZa] 'olu&vaxkas ls vkWDlhtu] ,.MksØkbu xzfUFkvksa ls gkWeksZaUl dks 'kjhj dh
dksf'kdkvksa esa forj.k djus rFkk dksf'kdkvksa ls dkcZu MkbvkWDlkbM dks 'olu
vaxksa esa vkSj ;wfj;k] vkfn mRlthZ inkFkksZa dks mRltZu vaxksa esa igq¡apkus dk dk;Z
djrk gSA blds vfrfjDr ;g rU= gksE;ksLVSfll (homeostasis) dk dk;Z Hkh
djrk gSA bl dk;Z ds vUrxZr ;g rU= Årdksa esa dksf'kdkvksa ds pkjksa vksj ds
rjy okrkoj.k dh jklk;fud ,oa HkkSfrd n'kkvksa dks lqfuf”pr Lrj ij LFkk;h
cuk;s j[krk gSA bu egRoiw.kZ dk;ksZa dks djus ds fy, ifjlapj.k rU= esa nks
izdkj ds rjy gksrs gSa& (i) jä (blood) rFkk (ii) fyEQ ;k yfldk
(lymph)A ;s nksuksa gh rjy tUrq ds 'kjhj ds vanj ,d&nwljs ls iF̀kd~ vusd
NksVh&NksVh okfgfu;ksa }kjk 'kjhj dh dksf'kdkvksa ds pkjksa vksj QSys jgrs gSaA vr%
ifjlapj.k rU= dks nks Li"V Hkkxksa esa ck¡Vk tkrk gS&

1. #f/kj ifjlapj.k rU= (Blood vascular or circulatory system),

2- fyEQ ;k yfldk rU= (lymphatic system)

1- #f/kj ifjlapj.k rU= (Blood vascular system)& ;g rU= lHkh
d'ks#dh tUrqvksa esa ân;] /kefu;ksa] f'kjkvksa] #f/kj dsf'kdkvkssa rFkk
#f/kj (heart, arteries, veins, capillaries and blood) ls feydj cuk
gksrk gS&

(i) #f/kj (Blood)& ;g yky jax dk rjy inkFkZ gS tks #f/kj
IykTek (blood plasm) rFkk LorU= #f/kj dksf'kdkvksa ;k #f/kj
df.kdkvksa (bloodcorpuscles) ls feydj cuk gksrk gSA

(ii) ân; (heart)& ;g ,d :ikUrfjr ufydk ds :i esa gksrk gS
ftldh nhokjsa vR;Ur gh is'kh; gksrh gSa tks 'kjhj ds lHkh Hkkxksa esa
#f/kj dks igq¡pkus ds fy, fu;fer :i ls ladqfpr ,oa QSyrh
jgrh gSaA

(iii) /kefu;k¡ (arteries)& ;s os #f/kj okfgfu;k¡ gSa tks ân; ls
vkWfDlftusVsM #f/kj dks ysdj 'kjhj ds fofHkUu vaxksa dks forfjr
djrh gSaA

(iv) f'kjk,¡ (veins)& ;s 'kjhj ds fofHkUUk vaxksa ls MhvkWDlhftusVsM ;k
v'kq/n #f/kj dks ,df=r djds ân; esa ykrh gSaA
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(iv) dsf'kdk,¡ (capillaries)& ;s vR;Ur NksVh&NksVh iryh nhokjksa ls
cuh ufydk,¡ gSa tks lcls NksVh /kefu;ksa ;k vkfVZfj;ksYl
(arterioles) dks lcls NksVh f'kjkvksa ;k oSU;wYl (venules) ls
tksM+rh gSaA bl izdkj ds #f/kj ifjlapj.k rU= dks ftlesa #f/kj
dsf'kdkvks] /kefu;kssa rFkk f'kjkvksa esa gksdj cgrk gS] can izdkj dk
#f/kj ifjlapj.k rU= dgrs gSa tks lHkh d'ks#dh tUrqvksa esa ik;k
tkrk gSA

2- fyEQ ;k yfldk rU= (Lymphatic system)& ;g rU=
lkbDyksLVksEl rFkk dkfVZysftul eNfy;ksa dks NksM+dj lHkh dkWMsZV
tUrqvksa esa ik;k tkrk gS tks fyEQ ,oa fyEQ ufydkvksa ls feydj cuk
gksrk gS&

(i) fyEQ (Lymph)& ;g ,d Årdh; rjy (tissue fluid) gksrk gS
tks 'kjhj vaxksa dh Ård dh dksf'kdkvksa ds e/; fLFkr
b.VjlSyqyj LFkkuksa (intercellular spaces) essa ik;k tkrk gSA ;g
#f/kj IykTek dh rjg dk gksrk gS] fdUrq blesa yky #f/kj
df.kdkvksa (RBC) rFkk dqN izksVhUl dk vHkko gksrk gSA

(ii) fyEQ dsf'kdk,¡ (Lymph capillaries)& ;s NksVh&NksVh fyEQ
ufydkvksa ls cuk tky gksrk gS] tks fyEQ dks ,df=r djrh gSA

(iii) fyEQ ufydk,¡ (Lymph vessels)& ;s cM+h ,oa iryh
nhokj;qDr ufydk,¡ gSa tks fyEQ dsf'kdkvksa ds vkil esa tqM+us ls
curh gSa rFkk vUr esa f'kjkvksa esa [kqyrh gSaA

(iv) fyEQ uksM~l (Lymph nodes)& ;s dsoy Lrfu;ksa esa fyEQ
ufydkvksa ds Åij ik;h tkrh gSa ftuesa #f/kj dh fyEQkslkbVl
(Lymphocytes) dk fuekZ.k gksrk gSA

d'ks#dh tUrqvksa ds fodkl ds nkSjku buds #f/kj ifjlapj.k rU= esa
vusd egRoiw.kZ ifjorZu gq, gSaA ;s lHkh ifjorZu bu tUrqvksa ds tyh; ek/;e
ls LFkyh; ek/;e esa vkus ls ;k buds fxYl ds QsQM+ksa esa cny tkus ls
lEcfU/kr gS] D;ksafd LFkyh; thou;kiu djus ds fy, bUgsa ,d 'kfDr'kkyh ,oa
mPp nkc ij dk;Z djus okys #f/kj ifjlapj.k rU= dh vko';drk gqbZA

3-2-1 ân; (Heart)

d'ks#fd;ksa esa ân; dk fodkl
(Evolution of Heart in Vertebrates)

lHkh d'ks#fd;ksa esa ân; ,d v;qfXer vax gS] fdUrq bldh mRifÙk ckbysVjy
gSA Hkzw.k (embryo) ds fodkl ds le; ehtsudkbe (mesenchyme) QSfjaDl ds
uhps ,.Mks dkWfMZ;y dksf’kdkvksa (endocardial cells) ds ,d lewg dk
fuekZ.k djrk gS tks ckn esa ,d tksM+h iryh ,.MksFkhfy;Yk V~;wCl
(endothelial tubes) esa ifjofrZr gks tkrk gSA ;s nksuksa ,.MksFkhfy;y V~;wCl
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vkil esa ¶;wt gksdj ,d ,.MksdkfMZ;y V~;wc (endocardial tube) dk fuekZ.k
djrh gS] tks QSfjaDl ds uhps yEckbZ esa O;ofLFkr jgrh gSA cksuh eNfy;ksa]
jsIVkbYl rFkk if{k;ksa esa ,.MksdkfMZ;y V~;wc nks foVSykbu f'kjkvksa ds vkil esa
feyus ls curh gS] tcfd Lrfu;ksa es ;g dsoy ,d ,.MksFkhfy;y V~;wc ls
curh gSA LIySUdfud ehlksMeZ (splanchnic mesoderm) tks ,.MksMeZ ds uhps
fLFkr gksrh gS] ,.MksdkfMZ;y V~;wc ds pkjksa vksj yEckbZ esa QksYMsM (folded) gks
tkrh gSA bl izdkj ,.MksdkfMZ;y V~;wc ,d nks Lrjh; V~;wc esa ifjofrZr gks
tkrh gS tks ân; dk fuekZ.k djrh gSA blesa LiySUdfud ehlksMeZ dk ckgjh
Lrj eksVk gksdj ân; ds is'kh; Lrj ;k ek;ksdkfMZ;e (myocardium)
rFkk ,d ckgjh irys ,fidkWfMZ;e ;k foljy iSfjdkfMZ;e (epicardium or
visceral pericardium) Lrj dk fuekZ.k djrk gSA okLrfod ,.MksdkfMZ;y V~;wc
ân; ds vanj dk Lrj ;k ,.MksdkfMZ;e (endocardium) dk fuekZ.k djrh gSA
loZizFke ân; ,d lh/kh V~;wc ds vkdkj dk gksrk gS] tks ckn esa yEckbZ esa
c<+dj ,d ‘S’ ds vkdkj dh ufydk esa cny tkrk gSA blds i'pkr~ ufydk
dh xqgk ds foHkktu] bldh nhokj esa fofHkUu eksVkbZ ds fodflr gksus rFkk blds
vanj okYOl (valves) ds fodflr gksus ds QyLo:i ;g rhu ;k pkj pSEcj ds
ân; esa cny tkrh gSA bl izdkj d'ks#fd;ksa dk ân; ,d ewy <k¡ps ds
vuqlkj cuk gksrk gSA ;g ,d FkSfy;ksa dh lajpuk gS ftldh nhokjsa is'kh; gksrh
gSaA ;g f'kjkvksa }kjk 'kjhj ds fofHkUu Hkkxksa ls v'kq) #f/kj dks izkIr djrk gS
rFkk #f/kj dks /kefu;ksa ds }kjk 'kjhj ds fofHkUu Hkkxks a dks forfjr djrk gSA

3-2-2 d'ks#fd;ksa ds fofHkUu oxksZa esa ân; dk v/;;u
(Study of Heart in Different Classes of
Vertebrates)

A. ,dd{kh; ân; (Single-Chambered Heart)

flQsyksdkWMsZVk (Cephalochordata)& çkjfEHkd dkWMsZV( tSls& czSafd;ksLVksek
(Branchiostoma) esa ,d okLrfod ân; dk iw.kZ vHkko gksrk gSA blds LFkku
ij QSfjaDl ds oS.Vªy ry ij fLFkr oS.Vªy ,svksVkZ (ventral arorta) is'kh;qDr
rFkk ladqpu'khy (muscular and contractile) gksdj ân; tSlk dk;Z djrk gSA
dqN tUrq'kkL=h czSafd;ksLVksek esas blh dks ,dd{kh; ân; dh laKk nsrs gSaA

blh ,dd{kh; ân; ls d'ks#fd;ksa ds ân;ksa dk fodkl gqvk gSA vr%
izkjfEHkd dkWMsZV ls mPp dkMsZV~l ds ân; esa fuEufyf[kr çksxzSflo :ikUrj.k
(progressive modification) feyrs gSa&

(i) dkfMZ;y V~;wc dUlfVªD'ku (constriction) ds QyLo:i ân; ds
pSEclZ ;k dks'kksa dk fuekZ.k djrh gSA

(ii) çR;sd pSEclZ ds e/; esa foHkktd (partition) nhokj ds cuus ij nks
vyx&vyx pSEclZ esa c¡Vus dh dksf'k'k djrk gSA
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(iii) eNfy;ksa ,oa ,sfEQfc;Ul esa ân; /khjs&/khjs flj ds ihNs ds Hkkx esa
rFkk ,fEu;ksV~l (amniotes) esa xnZu ds yEch gksus ,oa QsQM+kas ds cuus
ds QyLo:i Fkksjsfld xqgk esa LFkkukUrfjr gks tkrk gSA

B. f}d{kh; ;k flaxy lfdZV ohul ân;
(Two-Chambered or Single Circuit Venous Heart)

(a) lkbDyksLVksEl (Cyclostomes)& d'ks#dh tUrqvksa esa ân; dh lcls
lk/kkj.kre lajpuk lkbDyksLVksEl] tSls ySEçs rFkk gSx&fQ'k (lamprey
and hag-fish) esa ns[kus dks feyrh gSA buds ân; esa fLFkr pkjksa d{k ;k
pSEclZ Øec/n :i ls ,d drkj esa O;ofLFkr jgrs gSa] tks Øe'k%
lkbul Oksuksll (sinus venosus), ,fVª;e (atrium), oSf.Vªfdy
(ventricle) rFkk ,d NksVk dksul vkVhZfj;ksll (conus arteriosus)
gksrs gSaA buesa blh Øe esa #f/kj cgrk gSA ;g bu tUrqvksa dh nsgxqgk esa
vU; vkUrfjd vaxksa ds lkFk gh fLFkr gksrk gSA

(b) bykLeksczSaDl (Elasmobranchs)& vf/kdka'k dkfVZysftul eNfy;kas] esa
tSls LdkWfyvksMkWu (Scoliodon) ;k MkWxfQ'k dk ân; ,d çk:fid
rFkk fof'k"V çdkj dk gksrk gSA blesa fuEufyf[kr fo'ks"krk,¡ ns[kus dks
feyrh gSa&

(i) ;g is'kh; rFkk MkWlksZoS.Vªyh eqM+h ,d ‘S’ ds vkdkj dh ufydk
ds :i esa gksrk gS ftlesa pkj d{k ;k pSEclZ Øec) :i ls ,d
drkj esa O;ofLFkr jgrs gSaA buesa ls lkbul osuksll rFkk dksul
vkVhZfj;ksll lgk;d pSEclZ (accessory chambers) gksrs gSaA
dsoy ,fVª;e rFkk oSf.Vªfdy (atrium and ventricle) gh ân; ds
okLrfod pSEclZ (true chambers) gksrs gSaA vr% eNfy;ksa esa
ân; nks d{kh; pSEclZ (two-chamberd heart) dk gh ekuk
tkrk gSA

(ii) lkbul osuksll dh nhokjsa iryh gksrh gSaA ;g cM+h f'kjkvksa tSls
dkeu dkWfMZuy rFkk fgisfVd f'kjkvksa }kjk 'kjhj ds fofHkUu Hkkxksa
ls ohul ;k v'kq) #f/kj dks ,df=r djrk gS rFkk vxz fljs ij
lkbuks,fVª;y fNæ (sino-atrial aperture) }kjk ,fVª;e esa
[kqyrk gSA bl fNæ ij ,d tksM+h okYOl (valves) ik;s tkrs gSaA

(iii) ,fVª;e ,d cM+k iryh] yphyh ,oa is'kh; nhokj okyk pSEcj gksrk
gS tks oSf.Vªfdy ds MkWlZy ry ij fLFkr gksrk gSA ;g vius
oS.Vªy ry ij ,d ,fVª;ks&oSf.Vªdqyj fNæ (atrio-ventricular
aperture) }kjk oSf.Vªfdy esa [kqyrk gSA ;g fNæ ,d tksM+h okYOl
(valves) }kjk lqjf{kr jgrk gSA

(iv) oSf.Vªfdy dh nhokj vR;Ur eksVh ,oa is'kh; gksrh gSA ;g vkxs dh
vksj ,d l¡djh rFkk is'kh; nhokjksa okyh ufydk esa [kqyrk gS ftls
dksul vkVhZfj;ksll (conus arteriosus) dgrs gSa ftldh xqgk
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esa lSfeyquj okYOl (semilunar valves) dh ,d lhjht (series)
fLFkr gksrh gSA ân; esa fLFkr lHkh okYOl #f/kj çokg dks ihNs
c<+us ls jksdrs gSaA

(v) eNfy;ksa dk ân; ,d NksVh iSfjdkfMZ;y xqfgdk (pericardial
cavity) esa fLFkr gksrk gSA eNfy;ksa esa VªkUlolZ lSIVe esa ,d
tksM+h fNæ ik;s tkrs gSa ftuds }kjk iSjhdkfMZ;y xqfgdk nsgxqgk esa
[kqyrh gSA dksul vkVhZfj;ksll dk vxz Hkkx oS.Vªy ,svksVkZ
(ventral aorta) dk fuekZ.k djrk gSA

(c) VhfyvksLV~l (Teleosts)& VhfyvksLV~l ;k ckSuh eNfy;ksa dk ân;
bykLeksczSad eNfy;ksa ds gh leku gksrk gSA dqN dk.MªksLVh;kbZ
(Condrostei) tSls ikWfyIVSjl (Polypterus) rFkk gksyksLVh;kbZ
(Holostei) tSls ySfiMksLVh;l (Lepidosteus) eNfy;ksa ds ân; essa
dksul vkVhZfj;ksll dqN yEck gksrk gS rFkk blesa vusd okYOl gksrs gSa]
fdUrq VhfyvksLVh;kbZ (Teleostei) eNfy;ksa ds ân; esa fuEufyf[kr
fo'ks"krk,¡ ns[kus dks feyrh gSa&

(i) buds ân; esa dksul ds oSf.Vªfdy ls ¶;wt (fuse) gks tkus ds
dkj.k ;g vR;kf/kd fjM~;wLM (reduced) ;k vuqifLFkr gksrk gSA
blds vanj dsoy ,d tksM+h lsfeyquj okYOl (semilunar valves)
ik;s tkrs gSaA blds LFkku ij oS.Vªy ,svksVkZ dk og Hkkx tks
dksul ls lEcfU/kr gksrk gS] vR;kf/kd Qqydj is'kh; gks tkrk gSA
bl Hkkx dks cYcl vkVhZfj;ksll (bulbus arteriosus) dgrs gSaA
bldh nhokj yphyh gksrh gS rFkk oSf.Vªfdy ds fldqM+us
ij ;g ,d xqCckjs dh rjg Qwy tkrk gSA

(ii) eNfy;ksa dk ân; NksVk rFkk nks d{kh; (two-chambered) gksrk
gS] blfy, blesa #f/kj ifjogu dk dsoy ,d gh lfdZV (single
circuit of blood-circulation) gksrk gSA D;ksafd ;g 'kjhj ds
fofHkUUk Hkkxksa ls dsoy ukWu&vkWDlhtsusVSM ;k v'kq/n #f/kj dks gh
çkIr djds mls vkWDlhtsus'ku ;k 'kq/nhdj.k ds fy, fxYl esa iEi
(Pump) djrk jgrk gSA tgk¡ ls ;g MkWlZy ,svksVkZ }kjk ,df=r
djds 'kjhj ds fofHkUu Hkkxksa dks forfjr dj fn;k tkrk gSA bl
çdkj ds ân; dks czSafd;y ;k ohul (branchial or venous)
ân; dgrs gSaA

C. rhu&d{kh; ân; (Three-Chambered Heart)

(a) fMIuksbZ (Dipnoi)– ;s ok;q esa 'olu djus okyh eNfy;k¡ gSaA blhfy,
bUgsa yax&eNfy;k¡ (lung fishes) dgrs gSaA buds ân; esa fuEufyf[kr
fo'ks"krk,¡ ns[kus dks feyrh gSa&

(i) buds 'olu rU= ds QsQM+ksa (lungs) dh mifLFkrh ds dkj.k buds
ân; rFkk ,svksfVZd vkpsZt vR;kf/kd :ikUrfjr gksrs gSA bu
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tUrqvksa esa #f/kj QsQM+kas ;k fLoe CySMj (lungs or swim bladder)
esa vkWDlhÑr ;k 'kq/n gksdj 'kjhj ds vU; Hkkxksa dks forfjr gksus
dh ctk; igys lh/kk ân; esa vkrk gSA vr% buds ân; esa 'kjhj
ds fofHkUu Hkkxksa ls ,df=r fd;k gqvk v'kq/n ;k vukWDlhÑr rFkk
QsQM+ksa ls ,df=r fd;k gqvk 'kq/n ;k vkWDlhÑr nksuksa gh #f/kj
vkrs gSaA

fp= Ø- 3-1% Heart of Frog : (A) Dorsal View, (B) Ventral View

(ii) ân; esa vkWDlhÑr rFkk vukWDlhÑr #f/kj dks vkil esa feyus ls
jksdus ds fy, yax&eNfy;ksa ds ân; dh ,fVª;e (atrium) dh
xqgk ,d viw.kZ b.Vj & vkWfjdqyj lsIVe (incomplete inter-
auricular septum) ds }kjk nk;sa ,oa ck;sa vkWfjfdYl esa foHkkftr
jgrh gSA bu eNfy;ksa esa ;g lsIVe ,d fNæ] ftls Qksjkesu
vksosy (foramen ovale) dgrs gSa] ds }kjk fNfnzr jgrk gS
ftlds }kjk nksuksa vkWfjdYl ,d&nwljs ls lEcfU/kr jgrs gSaA

(iii) blh izdkj ân; dk oSf.Vªfdy Hkh vkaf'kd :i ls foHkkftr jgrk
gSA

(iv) dksul vkVhZfj;ksll Likbjy (spiral) Øe esa eqM+k gqvk gksrk gS
rFkk vanj ls ,d gkWfjtkW.Vy lsIVe (horizontal septum) }kjk
MkWlZy ,oa oS.Vªy Hkkxksa esa foHkkftr jgrk gSA bl izdkj ds ân;
dks VªkfUt'kuy ân; (transitional heart) dgrs gSa] D;ksafd viw.kZ
foHkktu ds QyLo:i blesa vkWDlhÑr ;k 'kq/n rFkk
vukWDlhÑr ;k v'kq/n #f/kj vkil esa fefJr gks tkrs gSaA
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fp= Ø- 3-2% L.S. of Heart

(b) ,fEQfc;k (Amphibia)& ,fEQfc;Ul dk ân; eNfy;ksa ds ân; dh
vis{kk vf/kd fodflr gksrk gSA buds ân; dh fuEufyf[kr eq[;
fo'ks"krk,¡ gSa&

(i) buds ân; esa ,fVª;e ¼tks eNfy;ksa esa ân; ds MkWlZy ry ij
fLFkr gksrk gS½ vkxs dh vksj /kdsy fn;s tkus ds QyLo:i
oSf.Vªfdy ds lkeus ;k ,s.Vhfj;j fljs ij fLFkr gksrk gSA

(ii) lkbul osuksll & nk;sa ,fVª;e ds MkWlZy ry ij fLFkr gksrk
gSA ,sfEQfc;Ul ds ân; esa ;s lHkh ifjorZu dkfMZ;d V~;wc ‘S’ ds
vkdkj esa ,saBu dh rjg eqM+us (twisting of cardiac tube into ‘S’
shaped) ds QyLo:i gksrs gSaA buds ân; esa nksuksa ,fVª;k ;k
vkfyUnksa ds e/; fLFkr b.VjvkWfjdqyj lSIVe iw.kZ gksrk gS rFkk
Qksjkesu vksosy vuqifLFkr gksrk gS ftlds QyLo:i
nk;sa ,fVª;e dk v'kq) #f/kj ck;sa ,fVª;e ds 'kq) #f/kj ls
iw.kZr;k vyx jgrk gSA

(iii) lkbul osuksll ds nksuksa ysVjy lkbM~l esa çhdsoky f'kjk,¡ ;k
MDVl D;wfojkbZ (precaval veins or ducts cuvierie) rFkk blds
fiNys fljs dh vksj iksLVdsoky f'kjk (postcaval) [kqyrh gSA
lkbul osuksll lkbuks&,fVª;y fNæ (sino-atrial aperture) tks
nks ¶ysi ds leku lkbuks,fVª;y okYo (sino-atrial valve)
ds }kjk fu;fU=r jgrk gS] ds }kjk nk;sa vkWfjfdy esa [kqyrk gSA
ck;sa vkWfjfdy esa ,d xksy fNnz ds }kjk iYeksujh f'kjk
(pulmonary vein) [kqyrh gSA nksuksa vkWfjfdYl ,d gh
dkWeu ,fVª;ks&oSf.Vªdqyj fNæ (common atrio-ventricular
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aperture) tks ,fVª;ks&oSf.Vªdqyj okYo }kjk fu;fU=r jgrk gSa]
ds }kjk oSf.Vªdy esa [kqyrs gSaA

(iv) buds ân; esa ,d gh vfoHkkftr oSf.Vªfdy gksrk gS] fdUrq bldh
nhokj eksVh ,oa is'kh; (muscular) gksrh gS rFkk vanj bldh xqgk
VªSchdqyh (trabeculae) esa mHkjh jgrh gS ftlds dkj.k oSf.Vªfdy
dh xqgk esa nksuksa 'kq) ,oa v'kq) #f/kj cgqr gh de ek=k esa vkil
esa fefJr gks ikrs gSaA

(v) ,U;wjUl ,sfEQfc;Ul esa dksul ;k Vªadl vkVhZfj;ksll (conus
or truncus arteriosus) oSf.Vªfdy ls blds ck;sa ,.Vhjks&oS.Vªy
ry ls fudyrk gSA blds vxz ,oa i'p fljksa ij vanj rhu&rhu
lSfeyquj okYol (semilunar valves) gksrs gSaA bldh vanj dh
xqgk ,d Likbjy okYo (spiral valve) ds }kjk dsoe&
iYeksdqVsfu;e rFkk dsoe&,svksfVZde (Cavum-pulmocutaneum
and Cavum-aorticum) uked nks Hkkxksa esa yEcor~ foHkkftr jgrh
gS tks v'kq) #f/kj dks iYeksujh vkpZ rFkk 'kq) #f/kj dks
flLVsfed vkpZ esa Hkstus dk dk;Z djrs gSaA

(vi) ;wjksfMyk ,sfEQfc;Ul esa ân; dh jpuk fuEu dksfV dh gksrh gSA
buds ân; dk ,fVª;e Hkh nks pSEclZ esa foHkkftr jgrk gS] fdUrq
b.Vj&vkWfjdqyj lSIVe lkekU;r% fNfnzr gksrk gSA dksul
vYifodflr (reduced) gksrk gS rFkk cYcl vkVhZfj;ksll
(bulbus arteriosus) ds :i esa ik;k gSA blesa Likbjy okYo dk
vHkko gksrk gSA

(c) jsIVkbYl (Reptiles)& jsIVkbYl dk ân; ,sfEQfc;Ul dh vis{kk
vf/kd fodflr gksrk gSA buds ân; esa fuEufyf[kr fo'ks"krk,¡ ik;h
tkrh gSa&

(i) budk ân; vf/kd 'kfDr'kkyh ,oa is'kh; gksrk gSA buds ân; esa
nks vkWfjfdYl rFkk nks viw.kZ :i ls foHkkftr oSf.VªfdYl ik;s
tkrss gSaA nksuksa vkWfjfdYl ds e/; b.Vj&vkWfjdqyj lSIVe iw.kZ
gksrk gS rFkk nksuksa vkWfjfdYl vyx&vyx ,fVª;ks&oSf.Vªdqyj
fNnz }kjk vius&vius oSf.VªfdYl ls lEcfU/kr jgrs gSaA
izR;sd ,fVª;ks&oSf.Vªdqyj okYo }kjk fu;fU=r jgrk gSA

(ii) lkbul osuksll lHkh jsIVkbYl ds ân; esa ik;k tkrk gS tks
VfVZYl (turtles) esa cM+k] liksaZ o fytMZ~l (snake and lizards) esa
NksVk rFkk ØksdksMkbYl (crocodiles) ds ân; esa vanj Li"V gksrk
gSA

(iii) vf/kdka'k jsIVkbYl esa oSf.Vªfdy vkaf'kd :i ls ,d viw.kZ
b.Vj&oSf.Vªdqyj lSIVe (incomplete inter-ventricular septum)
ls foHkkftr jgrk gS] tks 'kq) ,oa v'kq) #f/kj ds vkil esa fefJr
gksus dks de djrk gSA ØksdksMkbYl esa ;g lSIVe iw.kZ gksrk gS]



263

dkWMsZVl ds fofHkUu
rU=ksa dk---

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

vr% buesa nks vkWfjfdYl rFkk nks oSf.VªfdYl vFkkZr~ buesa ,d
pkj&d{kh; (four-chambered) 'kfDr'kkyh ân; ik;k tkrk gSA
fQj Hkh buesa 'kq) ,oa v'kq) (oxygenated and deoxygenated)
#f/kj dk iw.kZ :i ls iF̀k~dhdj.k ugha gks ikrk gS] D;ksafd nk;sa ,oa
ck;sa flLVSfed ,svksVhZ (right and left systemic aortae) tks
Øe'k% vkWVhZfj;y ;k 'kq) rFkk ohul ;k v'kq) #f/kj dks ys tkrs
gSa] vkil esa tqM+dj MkWlZy ,svksVkZ (dorsal aorta) dk fuekZ.k
djrs gSa] QyLo:i 'kjhj ds fofHkUu Hkkxksa dks forj.k gksus ls
igys gh nksuksa izdkj ds #f/kj fefJr gks tkrs gSaA blds vfrfjDr
nksuksa flLVSfed ,svksVhZ vius vk/kkj ij ,d fNnz] ftls Qksjkesu
vkWQ iSfuth (Forman of Panizzeae) dgrs gSa] ls vkil esa tqM+s
jgrs gSa] vr% blds }kjk Hkh nksuksa ,svksVhZ dk dqN #f/kj vkil esa
fefJr gks tkrk gSA

(iv) bu tUrqvksa dk Hkzw.kh; voLFkk dk dkssul rFkk oS.Vªy ,svksVkZ
o;Ldksa esa rhu 'kk[kkvksa iYeksujh rFkk nk;sa ,oa ck;sa
flLVSfed Vªadl (pulmonary and right and left systemic
truncus) esa foHkkftr gks tkrk gSA

ân;ksa ds ckjs esa mi;qZDr o.kZuksa ls Li"V gS fd rhu&d{kh; ,sfEQfc;Ul
ân; ¼ftlesa nks vkWfjfdYl rFkk ,d oSf.Vªfdy gksrk gS½ rFkk vkaf'kd :i ls
pkj&d{kh; jsfIVfy;u ân; ¼ftlesa nks vkWfjfdYl rFkk viw.kZ :i ls foHkkftr
nks oSf.VªfdYl gksrs gSa½ esa 'kjhj ds fofHkUu Hkkxksa dks forj.k gksus ls igys gh
vkWfVZfj;y ¼'kq)½ rFkk ohul ¼v'kq)½ #f/kj dk vkaf'kd :i ls feJ.k gks tkrk
gSA bl izdkj bu nksuksa gh oxksZa ds ân; VªkfUt'kuy ân;ksa (Transitional
hearts) dks n'kkZrs gSa rFkk lkFk gh eNfy;ksa ds nks d{kh; ân; ¼ftlesa flaxy
ljdqys'ku ik;k tkrk gS½ rFkk if{k;ksa rFkk Lrfu;ksa ds pkj&d{kh; ân; ¼ftlesa
Mcy ljdqys'ku rFkk vkfVZfj;y ,oa ohul #f/kj iw.kZr;k vyx&vyx jgrs gSa½
ds chp ,d e/;koLFkk (midway) dks iznf'kZr djrs gSaA

D. pkj&d{kh;] Mcy&ljfdV iYeksujh ân;
(Four-Chambered, Double-Circuit Pulmonary Hearts)

i{kh ,oa Lru/kkjh (Birds and Mammals)& buds ân; esa fuEufyf[kr
fo'ks"krk,¡ ik;h tkrh gSa&

(i) if{k;ksa ,oa Lru/kkfj;ksa esa oSf.Vªfdy iw.kZr;k foHkkftr gksrk gS] vr% buds
ân; esa nks vkWfjfdYl rFkk nks oSf.VªfdYl ik;s tkrs gSa] vFkkZr~~ budk
ân; iw.kZr;k pkj&d{kh; gksrk gSA

(ii) ck;k¡ vkWfjfdy QsQM+kas ls vkWDlhÑr ;k 'kq) #f/kj izkIr djds ck;sa
oSf.Vªfdy dks nsrk gS tks bls flLVsfed ljdqys'ku (systemic
circulation) ds }kjk lEiw.kZ 'kjhj ls ,df=r vukWDlhÑr ;k v'kq)
#f/kj dks izkIr djds mls nk;sa oSf.Vªfdy dks nsrk gS ftls og
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vkWDlhtSus'ku (oxygenation) ;k 'kq)hdj.k ds fy, QsQM+ksa esa iEi
djrk gSA bl izdkj bu tUrqvksa ds ân; esa Mcy ljdqys'ku (double
circulation) ik;k tkrk gS] ftlesa vkWDlhÑr ;k 'kq) rFkk
vukWDlhÑr ;k v'kq) #f/kj dk ys'kek= Hkh feJ.k ugha gks ikrkA bl
izdkj ds ân; dks iYeksujh ân; (pulmonary hearts) dgrs gSa tks
if{k;ksa ,oa Lru/kkfj;ksa es gh ik;k tkrk gSA

fp= Ø- 3-3% Evolutionary Successive Modification of Heart in
different Classes of Vertebrates : LA = Left Auricle. LV = Left

Ventricle. RA = Right Auricle RV = Right Ventricle.
SV = Sinus Venosus. Shaded chambers contain Oxygenated blood.

1 – 6 Represents Aortic arches

(iii) buds ân; esa lkbul osuksll dk iw.kZ vHkko gksrk gS ¼tks okLro esa nk;sa
vkWfjdy dh nhokj esa iw.kZ:i ls lesfdr gks tkrk gS½A vr% nk;sa
vkWfjdy ds vanj nksuksa izhdsoky rFkk iksjVdsoky lh/ks vius
vyx&vyx fNnzksa ls [kqydj v'kq) #f/kj dks blesa Mkyrs gSaA blh
izdkj ck;k¡ vkWfjfdy QsQM+ks dks 'kq) #f/kj dks iYeksujh f'kjkvksa ds }kjk
izkIr djrk gSA
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(iv) fizfefVo ;k izkjfEHkd dksul vkWVhZfj;ksll buds ân; esa iw.kZr;k ,d
iYeksujh ,svksVkZ rFkk ,d flLVSfed ,svksVkZ }kjk foLFkkfir
(replaced) gks tkrk gSA iYeksujh ,svksVkZ nk;sa oSf.Vªfdy ls v'kq) #f/kj
dks QsQM+kas eas ys tkrk gS] tcfd flLVsfed ,svksVkZ ck;sa oSf.Vªfdy ls
fudydj 'kq) #f/kj dks 'kjhj ds lHkh Hkkxksa dks forfjr djrk gSaA
nksuksa ,svksVhZ ds vk/kkj ij lSfeyquj okYOl ik;s tkrs gSa tks #f/kj
dks ,vksVhZ esa tkus nsrs gSa] fdUrq oSf.VªfdYl esa okil vkus ls jksdrs gSaA

fp= Ø- 3-4% Rabbit : L.S. Heart (Diagrammatic)

3-2-3 d’ks#fd;ksa esa ,svksfVZd vkpsZt
(Aortic Arches in Vertebrates)

Hkzw.kh; ,svksfVZd vkpsZt dk vk/kkjh; Iyku (Basic Plan of Embryonic
Aortic Arches)& ,d fVfidy d'ks#dh ds Hkzw.k esa vkfVZfj;y ;k /keuh
rU= ,d oS.Vªy ,svksVkZ (ventral aorta), ,d MkWlZy ,svksVkZ (dorsal aorta)
rFkk N% tksM+h ,svksfVZd vkpsZt (aortic arches) tks oS.Vªy ,svksVkZ dks
MkWlZy ,svksVkZ ls tksM+rs gSa] ls feydj curk gSA ân; ls #f/kj oS.Vªy ,svksVkZ
eas vkrk gS tks feM oS.Vªyh QSfjaDl ds uhps vkxs dh vksj c<+rk gS rFkk 'kjhj ds
vxz Hkkx ;k flj esa ,d tksM+h ckgjh dSjksfVM vkWfVZjht (external carotid
arteries) esa foHkkftr gks tkrk gSA oS.Vªy ,svksVkZ ls fuf'pr nwjh ij N%
tksM+h ,svksfVZd vkpsZt fudyrs gSa tks izR;sd lEcfU/kr fxy&DyS¶V (gill-
cleft) ds lkeus fLFkr foljy vkpZ dh ckgjh lrg fLFkr gksrs gSA
izFke ,vksfVZd vkpZ dks eSf.Mcqyj vkpZ (mandibular arch), f}rh; tksM+h dks
gkW;ksbM ,svksfVZd vkpZ rFkk ckdh ds vkpksZa dks rr̀h;] prqFkZ] ik¡poha rFkk NBoh a
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tksM+h ,svksfVZd vkWpsZt dgrs gSaA izR;sd ,svksfVZd vkpZ ,d oS.Vªy ,¶QsjS.V
czSafd;y vkVZjh (ventral afferent branchial artery) tks v'kq) ;k ohul
(venous) #f/kj dks fxYl dks nsrh gS rFkk ,d MkWlZy b¶QsjS.V cSzafd;y
vkVZjh tks fxYl ls 'kq) ;k vkWDlhftusVsM #f/kj dks ,df=r djrk gS] ls
feydj cuk gksrk gSA izR;sd vksj dh lHkh b¶QsjS.V cSzafd;y vkVZjht
MkWlZy ry ij fLFkr mlh vksj dh ysVjy MkWlZy ,svksVkZ ;k jsfMDl esa
(lateral dorsal aorta or radix) [kqyrh gSa tks vkxs flj esa vkUrfjd dSjksfVM
vkVZjh ds :i esa QSyk jgrk gSA nksuksa vksj ds nksuksa MkWlZy ,svksVhZ QSfjaDl ds
Bhd ihNs vkil esa feydj ,d ehfM;u MkWlZy ,svksVkZ cukrs gSa tks 'kjhj
dh iw.kZ yEckbZ esa rFkk ihNs iqPN Hkkx esa dkWMy ,svksVhZ ds :i esa QSyk jgrk
gSA blls vusd 'kk[kk,¡ fudydj 'kjhj ds fofHkUUk Hkkxksa rFkk vkgkj uky dks
#f/kj nsrh gSaA

Lkkj.kh Ø- 3-1% d’ks#dh ds fofHkUu oxksZa esa ân;
dk rqyukRed v/;;u

(Comparative Study of Heart in
different Classes of Vertebrate)

Fish Amphibia Reptilia Aves Mammalia

Charac-
ters

Dog fish
(Scoliodon)

Frog
(Rana)

Lizard
(Uromastix)

Pigeon
(Columba)

Rabbit
(Oryctola-

gus)

1 2 3 4 5 6

1- 'kjhj
esa ân;
dh
fLFkfr

buesa ân;
QSfjaDl ds
feM oS.Vªy
ry ij
iSfjdkfMZ;y
xqgk esa can
jgrk gS tks
iSfjVksfu;y
;k mnj xqgk
ls ,d lsIVe
VªkUlojle
ls vyx
jgrh gS rFkk
iSfjVksfu;y
dSuky }kjk
mnj xqgk ls
lEcfU/kr
jgrh gSA

ân;
FkksjSfld
xqgk esa
blksQsxl
ds feM
oS.Vªy ry
ij fLFkr
jgrk gSA
buesa lSIVe
VªkUlojle
vuqifLFkr
gksrk gSA

ân; FkksjSfld
xqgk esa
LVjue ds
Åij feM&
oS.Vªy ry
ij fLFkr
gksrk gSA
lSIVe
VªkUlojle
vuqifLFkr
gksrk gSA

ân;
FkkSjSfld xqgk
esa feM os.Vªy
ry ij fLFkr
rFkk ;Ñr
fi.M+ks ls
f?kjk jgrk
gSA

ân;
FkksjSfld
xqgk esa nksuksa
IY;wjy
xwgkvksa ds
e/;
iSfjdkfMZ;y
xqgk esa caan
jgrk gSA

2- lkbt
,oa
vkdkj

NksVk] S&ds
vkdkj dk
rFkk MkWlksZ&
os.Vªyh eqM+k
gksrk gSA

NksVk]
dksfudy
;k dqN
frdksuk
gksrk gSA

NksVk]
dqN&dqN
frdksuk gksrk
gSA

vis{kkÑr
cM+k rFkk
dksfudy
gksrk gSA

cM+k rFkk
uk'kikrh ds
vkdkj dk
gksrk gSA
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3-
iSfjdk&
fMZ;e

ân;
f}Lrjh;
eSEczsul
iSfjdkfMZ;e
ds vanj
lqjf{kr jgrk
gSA

eNyh ds
leku gksrk
gSA

ân;
f}Lrjh; lSd
dh rjg
iryh]
VªkUliSjs.V
eSEczsul
iSfjdkfMZ;y
ds vanj
lqjf{kr jgrk
gSA

jsIVkby ds
leku gksrk
gSA

ân;
iw.kZ :i ls
nks&Lrjh;
eSEczsul lSd
ds vkdkj
dh
iSfjdkfMZ;y
ls f?kjk
jgrk gSA

4-
pSEclZ

budk ân;
esa ,d
lkbul
osuksll] ,d
vkWfjdy]
,d
oSf.Vªfdy
rFkk ,d
dksul
vkWVhZfj;ksll
gksrk gSA ;s
pkjksa
d{k ,d gh
drkj esa
O;ofLFkr
jgrs gSaA
bueas
vkWfjdy
rFkk
oSf.Vªfdy gh
okLrfod
ân; ds
pSEclZ gksrs
gaS] vr%
MkWxfQ'k dk
ân;
nks&d{kh;
gksrk gSA

budk ân;
rhu&
d{kh;
gksrk gS tks
nks
vkWfjdYl
rFkk ,d
oSf.Vªfdy
ls feydj
cuk gksrk
gSA buds
vykok
buds ân;
esa lkbul
osuksll
rFkk
Vaªdl&
vkWVhZfj;ksll
mifLFkr
gksrk gSA

budk ân;
Hkh rhu&
d{kh;
¼ysdhu
viw.kZ :i ls
pkj&
d{kh;½
gksrk gSA
blesa nks
vkWfjfdYl
rFkk
viw.kZ :i ls
foHkkftr
oSf.Vªfdy
gksrk gSA
lkbul
osuksll
mifLFkr gksrk
gSA

budk ân;
iw.kZ :i ls
pkj&d{kh;
gksrk gS] tks
nks vkWfjfdYl
rFkk nks
oSf.Vªfdy ls
feydj cuk
gksrk gSA
oSf.VªfdYl
dk foHkktu
Åij fn[kk;h
ugha nsrk gSA

Lrfu;ksa dk
ân; Hkh
iw.kZ :i ls
pkj&d{kh;
gksrk gS rFkk
nks
vkWfjdYl
rFkk nks
oSf.VªfdYl
ls feydj
cuk gksrk
gSA pkjksa
d{k Åij ls
Li"V
fn[kk;h nsrs
gSaA

5-
lkbul
osuksll

frdksuk]
oSf.Vªfdy ds
i'p Hkkx ds
Åij
vuqizLFk
fn'kk esa QSyk
jgrk gS rFkk
iSfjdkfMZ;y
nhokj ls
tqM+k jgrk
gSA ;g 'kjhj
ds fofHkUUk
Hkkxksa ls
#f/kj dks nks

frdksuk
rFkk nk;sa
vkWfjfdy
dh MkWlZy
nhokj ij
fLFkr gksrk
blesa 'kjhj
ds fofHkUUk
Hkkxksa ls
rhu osuh
dsoh
(Venae
Cavae) nks
vxz
çhdsoky

buesa ;g
eghu nhokj
okyh cM+h
ckbYkksCM
(bilobed)
jpuk gS tks
vuqizLFk fn'kk
esa vkWfjfdYl
ds MkWlZy ry
ij tqM+h
jgrh gSA
bldk fuekZ.k
nks izhdsoky
rFkk ,d
i'p

buds ân;
esa lkbul
osuksll
vuqifLFkr
gksrk gS]
D;ksafd ;g
nkfguh
vkWfjdy esa
iw.kZ :i ls
lesfdr gks
tkrk gSA

buds ân;
esa Hkh
lkbul
osuksll
vuqifLFkr
gksrk gS]
D;ksafd buesa
Hkh ;g
nkfgus
vkWfjdy dh
nhokj esa
iw.kZ :i ls
ckgj bu
nksuksa ds
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ysVjy
MDVkbZ &
D;qfojkbZ
(Ducti-
cuvieri)
rFkk nks i'p
fgisfVd
lkbull
(Hepatic
cuvieri)
ds }kjk izkIr
djrk gSA

rFkk ,d
i'p
iksLVdsoky
}kjk v'kq½
#f/kj vkrk
gSA

iksLVdsoky
ds vkil esa
lesfdr gksus
ls gksrk gSA

vkil esa
feyus dk
LFkku ,d
lydl
VfeZusfyl
xzwo rFkk
ân; ds
vanj fLFkr
fØLVk &
VfeZusfyl
is'kh; fjt
ds }kjk
fu:fir
fd;k tkrk
gSA

5-
Lkbuw&
,fVª;y
fNnz

ftl
fNnz }kjk
lkbul
osuksll
vkWfjfdy esa
[kqyrk gS]
mls lkbuw
& ,fVª;y
fNnz dgrs
gSaA MkWxfQ'k
esa vkWfjfdy
ds Hkkx esa
[kqyrk gS
rFkk ,d
tksM+h
eSEczsul
okYOl
ds }kjk
fu;fU=r
jgrk gSA

buds ân;
esa lkbul
osuksll
nkfgus
vkWfjfdy esa
bldh
MkWlZy
nhokj
esa ,d cM+s
v.Mkdkj
lkbuw&
,fVª;y
fNnz
ds }kjk
[kqyrk gS
tks ,d
tksM+h ¶ySi
ds vkdkj
ds
okYOl
}kjk
fu;fU=r
jgrk gSA

buds ân; esa
Hkh lkbul
osuksll
nkfgus
vkWfjdy dh
nhokj esa ,d
v.Mkdkj
lkbuw&
,fVª;y
fNnz }kjk
[kqyrk gS tks
is'kh; fyIl
ds }kjk
fu;fU=r
jgrk gS
¼HkkfV;k]
1929 ds
vuqlkj
fytkMZ esa ;g
fNnz fcuk
okYOl ds gksrs
gSa½A

buds ân; esa
lkbul
osuksll
vuqifLFkr
gksrk gSA vr%
rhuksa osuh
dsoh] nks
izhdsoky ,oa
,d iksLV&
dsoky vius
vyx&vyx
fNnzksa ls lh/ks
nkfgus
vkWfjdy esa
[kqyrs gSaA
iksLV&dsoky
dk ,d
fNnz ,d
;qLVsfd;u
okYo ds }kjk
fu;fU=r
jgrk gSA

buds ân;
esa Hkh
lkbul
osuksll
vuqifLFkr
gksrk gSA
vr% buds
ân; esa Hkh
rhuksa osuh
dsoh vius
vyx&
vyx fNnzksa
ls nkfgus
vkWfjfdy esa
[kqyrs gSaA
buesa
iksLVdsoky
dk fNnz ,d
:fMeS.Vjh
(rudiment-
ary)
;wLVsfd;u
okYo
ds }kjk
fu;fU=r
jgrk gSA

7-
vkWfj&
fdYl ;k
,fVª;k

buds ân;
esa dsoy ,d
vkWfjdqye]
tks dqN
frdksus
vkdkj dk
gksrk gS] ik;k
tkrk gSA
bldh
nhokj
iryh]
LikWUth rFkk

ân; esa nks
¼nk;k¡ ,oa
ck;k¡½
vkWfjfdYl
tks yxHkx
pkSdksj
vkdkj ds
gksrs gSa] ik;s
tkrs gSaA
nksuksa
vkWfjfdYl
vanj

ân; esa nks
vkWfjfdYl tks
vanj ,d iw.kZ
b.Vj &
vkWfjdqyj
lSIVe ls
vyx jgrs gSa
ik;s tkrs gSaA
nkfgus
vkWfjfdy ls
bldh MkWlZy

buds ân; esa
nks vkWfjfdYl
tks ,d&
nwljs ls
iw.kZr;k
b.Vj
vkWfjdqyj
lsIVe ls
vyx jgrs
gSa] ik;s tkrs
gSaA buds
nkfgus

nks
vkWfjfdYl
rFkk ,d&
nwljs ls iw.kZ
r;k b.Vj&
vkWfjdYl
lSIVe lsa
vyx jgrs
gSaA buds
lSIVe ij
Qkslk
vksosfyl



269

dkWMsZVl ds fofHkUu
rU=ksa dk---

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

dqN is'kh;
gksrh gSA

ls ,d iw.kZ
b.Vj&
vkWfjdqyj
lSIVe ls
vyx jgrs
gSaA budh
nhokjsa
iryh rFkk
fcuk is'kh;
izo/kksZa dh
gksrh gaSA

,s.Vhjks&
ehfM;y lrg
ls NksVk
ofVZdqye
fudyk jgrk
gSA budh
nhokjsa iryh
rFkk vkUrfjd
Lrj ls vusd
NksVs&NksVs
is'kh; fjtst
fudys gksrs
gSaA

vkWfjfdy
esa ,s.Vhjks&
ehfM;y
MkbofVZdqye
vuqfLFkr
gksrk gSA
budh nhokjsa
vis{kkÑr
eksVh rFkk
vkUrfjd Lrj
is'kh; fjtst
esa mBk jgrk
gS

ik;k tkrk
gSA nkfgus
vkWfjfdy esa
MkbofVZ&
dqye
vuqifLFkr
gksrk gSA
budh
nhokjsa
dqN eksVh
rFkk
vkUrfjd
Lrj is'kh;
fjtst ds
tky esa
ftls
eLdqykbZ
isfDVusVkb
dgrs gSa]
esa :ikUrfjr
gksrk gSA

8-
vkWfjdqyj
viSu&
fMDl

vkWfjfdy dh
izR;sd
ysVjy
lkbM
oSf.Vªfdy ds
ihNs d.kZ ds
vkdkj ds
izo/kZ ftls
vkWfjdqyj
,iSuMstst
dgrs gSa]
fudys jgrh
gSaA

buesa ;s
izo/kZ
vuqifLFkr
gksrs gSaA

buesa Hkh
vuqifLFkr
gksrs gSaA

buesa Hkh
vuqifLFkr
gksrs gSaA

buesa izR;sd
vkWfjfdy
ihNs dh
vksj ,d
Qwyh gqbZ
jpuk
cukrk gS]
ftls
vkWfjdqyj
viSufMDl
dgrs gSa tks
viuh vksj
ds oSf.Vªfdy
ds dqN Hkkx
dks <ds
jgrk gSA

9-
iYeksujh
f'kjk

MkWxfQ'k
esa ;g f'kjk
vuqifLFkr
gksrh gSA
blfy, ;g
vkWfjfdy ds
vanj ugha
[kqyrhA

buds ck;sa
vkWfjfdy
esa ,d
dkWeu
iYeksujh
f'kjk ,d
NksVs
fNnz }kjk
'kq) #f/kj
dks Mkyrh
gSA

buds ck;sa
vkWfjfdy
esa ,d
lkekU;
iYeksujh
f'kjk ,d
fNnz ds }kjk
[kqyrh gS tks
QsQM+ks ls
'kq) #f/kj dks
ykrh gSA

buds ck;sa
vkWfjfdy esa
pkj iYeksujh
f'kjk,¡ ,d gh
dkWeu fNæ
ds }kjk
[kqydj
QsQM+ks ls
yk;s 'kq)
#f/kj dks
blesa Mkyrh
gSaA

buesa nks
iYeksujh
f'kjk,¡
QsQM+ksa ls
yk;s dqN
#f/kj
dks ,d gh
dkWeu
fNnz }kjk
ck;sa
vkWfjfdy
dks nsrh
gSaA
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10-
vkWfj&
dqyks &
oSf.Vª&
dqyj
fNnz
,oa
okYOl

buds ân;
esa vkWfjfdy
oSf.Vªfdy
dh MkWlZy
nhokj ls ,d
vkWfjdqyks&
oSf.Vªdqyj
fNnz ds }kjk
[kqyrk
gSA ;g
fNnz ,d
eSEczsul
okYOl
ds }kjk
fu;fU=r
jgrk gSA

nksuksa
vkWfjfdYl
ihNs dh
vksj
oSf.Vªfdy
esa
dsoy ,d
gh dkWeu
cM+s
vkWfjdqyks
oSf.Vªdqyj
fNnzksa }kjk
[kqyrs
gSaA ;g
fNnz buesa
nks tksM+h
¶ySi ds
vkdkj ds
okYOl
ds }kjk
fu;fU=r
jgrk gSA

nksuksa
vkWfjfdy
vius vyx&
vyx
nk;sa ,oa ck;sa
vkWfjdqyks
oSf.Vªdqyj
fNæksa ds }kjk
viw.kZ
foHkkftr
oSf.Vªdy esa
[kqyrs gSaA
izR;sd
fNnz ,d
lSehY;quj
¶ysi dh
rjg ds
okYo }kjk
fu;fU=r
jgrk gSA

nksuksa
vkWfjfdy
vius vyx&
vyx
nk;sa ,oa ck;as
xksykdkj
vkWfjdqyks&
oSf.Vªdqyj
fNæksa
ds }kjk
vius&vius
nk;sa ,oa ck;sa
oSf.VªfdYl esa
[kqyrs gSaA
nk;k¡Wa fNæ
,d cM+s
is'kh; QhYM
ds vkdkj ds
okYo
tcfd ck;k¡
fNæ
ckbdfLiM
okYo tks nks
eSEczsul
¶ysIl dk
cuk gksrk gS]
ls fu;fU=r
jgrk gSA

buds ân;
esa Hkh nks
vyx&
vyx
vkWfjdqyks
oSf.Vªdqyj
fNnz gksrs
gSaA nk;k¡
fNnz
VªkbdfLiM
okYo ¼tks
rhu frdksus
¶ysIl dk
cuk gksrk gS½
rFkk ck;k¡
fNnz
okbdfLiM
;k feVªy
okYo ¼tks
nks ¶ysIl
dk cuk
gksrk gS½ ls
fu;fU=r
jgrs gSaA

11-
oSf.Vª&
fdYl

oSf.Vªfdy
,d NksVk]
'kaDokdkj
rFkk eksVh
nhokj okyk
pSEcj gS tks
lkbul
osuksll rFkk
vkWfjfdy ds
oS.Vªy ry
ij fLFkr
gksrk gSA
blesa
b.Vj&
oSf.Vªdqyj
lSIVe dk
vHkko gksrk
gSA

oSf.Vªfdy
NksVk]
'kaDokdkj]
vfoHkkftr
rFkk eksVh
nhokj okyk
pSEcj gS tks
vkWfjfdYl
ds ihNs
fLFkr gksrk
gSA blesa
b.Vj&
oSf.Vªdqyj
lSIVe dk
vHkko gksrk
gSA

oSf.Vªfdy
NksVk]
'kaDokdkj
rFkk eksVh
nhokj okyk
pSEcj gS tks
vkWfjfdYl ds
ihNs fLFkr
gksrk gSA
bldh
xqgk ,d
viw.kZ ,oa
Li"V frjNs
is'kh; lSIVe
ds }kjk ,d
cM+s dsoe
MkWlZy
rFkk ,d NksVs
dsoe
oS.Vªsy ;k
iYeksusy esa
foHkkftr
jgrh gSA

buds ân;
esa nks
oSf.VªfdYl
ik;s tkrs gSa]
tks ,d
ofVZdy
b.Vj&
oSf.Vªdqyj
lSIVe
ds }kjk
,d&nwljs ls
iw.kZ :i ls
vyx jgrs
gSaA buesa ,d
ck;k¡
rFkk ,d
nk;k¡
oSf.Vªfdy
gksrk gSA
budh nhokjsa
vR;kf/kd
eksVh ,oa
is'kh; gksrh
gSaA

buds ân;
esa Hkh nks
¼nk;k¡ ,oa
ck;k¡½
oSf.VªfdYl
ik;s tkrs gSa]
tks ,d
ofVZdy
b.Vj&
oSf.Vªdqyj
lSIVe
ds }kjk
,d&nwljs
ls iw.kZ :i
ls vyx
jgrs gSaA
budh nhokjsa
Hkh vR;kf/kd
eksVh&,oa
is'kh; gksrh
gSaA
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12-
dkWyqEuh
dkuhZ

buds
oSf.Vªfdy esa
budk vHkko
gksrk gSA

oSf.Vªfdy
dh
vkUrfjd
Lrj ls
bldh xqgk
esa vusd
vfu;fer
vkdkj ds
fjtst
(Ridges)
fudys
gksrs gSa]
bUgsa
dkWyqEuh
dkuhZ dgrs
gSaA

buds
oSf.Vªfdy ds
vkUrfjd Lrj
ij ;s fjtst
Li"V ,oa
lqfodflr
gksrs gSaA

buds
oSf.Vªfdy dh
vkUrfjd
nhokj ij
dkWyqEuh
dkWuhZ is'kh;
cklZ ds :i
esa gksrs gSa]
ftuds dkj.k
oSf.VªfdYl
dh xqgk oyu
ds :i eas
fn[kkbZ nsrh
gSA

buds
oSf.Vªfdy
dh vkUrfjd
nhokj ij
dkWyqEuh
dkWuhZ
vfu;fer
is'kh; fjtst
ds :i esa
gksrh gSaA

13-
dkWMhZ
VSf.Muh

budh
oSf.Vªfdy
dh xqgk
esa is'kh;
,oa rUrqor~
LVªS.M~l
;k oyu
gksrs
gSa ftUgsa
dkWMhZ
VSf.Muh
dgrs gSaA
bUgha ds
dkj.k
oSf.Vªfdy
dh jpuk
Liat tSlh
gksrh gSA

buesa
vkWfjdqyks&
oSf.Vªdqyj
okYOl
oSf.Vªfdy
dh
vkUrfjd
nhokj ls
dkMhZ
VSf.Muh
ds }kjk
tqM+s jgrs
gSaA

buesa
vkWfjdqyks&
oSf.Vªdqyj
okYOl
oSf.Vªfdy dh
vkUrfjd
nhokj ls
dkMhZ
VSf.Muh
ds }kjk tqM+s
jgrs gSaA

buds ân;
esa Hkh
vkWfjdqyks&
oSf.Vªdqyj
okYOl etcwr
dkWMhZ
VSf.Muh
ds }kjk
oSf.Vªfdy dh
nhokj ls tqM+s
gksrs gSaA

buds ân;
esa
VªkbdfLiM
rFkk
ckbdfLiM
okYOl ds
LorU= fljs
iSfiyjh
isf'k;ksa ls
yEcs
dkWMhZ&
VSf.Muh
/kkxksa ls tqM+s
gksrs gSaA

14-
iSfiyjh
isf'k;k¡

buds ân;
esa budk
vHkko gksrk
gSA

buesa Hkh
budk
vHkko gksrk
gSA

buesa Hkh ;s
vuqifLFkr
gksrs gSaSA

buds
oSf.VªfdYl esa
iSfiyjh
is'kh;k¡ Li"V
izkstsD'ku
ds :i esa
gksrh gSa tks
oSf.Vªfdy dh
nhokj ls
fudyh jgrh
gSaA

buds
oSf.VªfdYl
esa iSfiyjh
isf'k;k¡
cM+h]
dksfudy]
fuiy ds
vkdkj dh
gksrh gSa]
tks
oSf.Vªfdy
dh nhokj
ls
fudyh
gksrh gSaA
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15-
Vªadl ;k
dksul
vkVhZ&
fj;ksll

buds ân;
esa dksul
vkVhZfj;ksll
,d lqn<̀+]
vfoHkkftr
is'kh;
ufydk
ds :i esa
gksrk gS]
tks
oSf.Vªfdy
ds vxz
Hkkx ls
fudyrk gSA
bldh xqgk
esa nks
vuqizLFk
lSfeyquj
okYOl dh
drkj gksrh
gSaA izR;sd
drkj esa
,d
ehfM;u
MkWlZy
rFkk nks
oS.VªksysVjy
okYOl gksrs
gSaA izR;sd
drkj dh
ehfM;u
MkWlZy
okYo ds
nksuksa
vksj ,d&
,d
lgk;d
okYOl
(accessory
valves)
vkSj gksrs
gSaA bl
izdkj
vuqizLFk
drkj esa
okYOl dh
la[;k
ik¡p gksrh
gSA blesa
Likbjy
okYo
dk vHkko
gksrk gSA

Vªadl
vkVhZfj;ksll
,d
uk'kikrh ds
vkdkj dh
ufydk
gksrh gS tks
oSf.Vªfdy
ds nkfgus
oSf.Vªy Hkkx
ds vxz fljs
ls fudyrh
gSA bldh
xqgk rhu
lSfeyquj
okYOl dh
drkj
ds }kjk ,d
fMLVy
lkbusfUt;e
rFkk ,d
izkWDlhey
ikbysfUt;e
pSEclZ esa
foHkkftr
jgrh gSA
ikbysfUt;e
,d
Likbjy
okYo
ds }kjk ,d
dsoe
iYeksdqVs&
fu;e
rFkk ,d
dsoe
,vkWfVZde
esa iqu%
foHkkftr
gksrk gSA

buds ân; esa
Hkh dksul
vkVhZfj;ksll
vuqifLFkr
gksrk gSA

buds ân; esa
Hkh dksul
vkVhZfj;ksll
vuqifLFkr
gksrk gSA

Lrfu;ksa ds
ân; esa Hkh
dksul
vkVhZfj;ksll
vuqifLFkr
gksrk gSA
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16-
,svkWfVZd
vkpsZt

buesa dksul
vkVhZfj;kslLk
ds vxz Hkkx
ls oS.Vªy
,svkWVkZ
fudyrk gS
tks ik¡p
tksM+h
,svkWfVZd
vkpsZt dk
fuekZ.k djrk
gSA

buesa
Vªadl
vkVhZfj;ksll
vius vxz
fljs ij
nks&
nk;sa
,oa ck;sa
Vªadl esa
foHkkftr
gksrk gSA
izR;sd vksj
dk Vªad
ckn esa
rhu
,svksfVZd
vkpsZt&
dkWeu
dSjksfVM]
flLVSfed
rFkk
iYeksdqVs&
fu;l dk
fuekZ.k
djrk gSA
bl izdkj
buesa rhu
tksM+h
,svkWfVZd
vkpsZt
ik;s tkrs
gSaA
oS.Vªy
,svksVkZ
vuqifLFkr
gksrk gSA

buds ân; esa
rhu
,svksfVZd
vkpsZt gksrs
gSa] tks lh/ks
oSf.Vªfdy ls
mn~xfer gksrs
gSaA buesa ,d
iYeksujh
vkpZ tks
dsoe
iYeksusy ls
rFkk nks
nk;sa ,oa ck;sa
flLVSfed
vkpsZt tks
dsoy MkWlZy
ls fudyrs gSa]
gksrs gSa]
oS.Vªy ,svksVkZ
dk buesa
vHkko gksrk
gSA

buds ân; esa
dsoy
nks ,svksfVZd
vkpsZt gksrs
gSaA buesa ,d
iYeksujh
vkpZ tks
nkfgus
oSf.Vªfdy ls
rFkk ,d
nkfguk
flLVSfed
vkpZ tks
ck;sa
oSf.Vªfdy ls
fudyrk gS]
gksrk gSA
buesa oS.Vªy
,svkWVkZ
vuqifLFkr
gksrk gSA

Lrfu;ksa ds
ân; esa Hkh
nks
,svksfVZd
vkpsZt gksrs
gSaA
buesa ,d
iYeksujh
vkpZ tks
nkfgus
oSf.Vªfdy ls
rFkk ,d
ck;k¡
flLVSfed
vkpZ tks
ck;sa
oSf.Vªfdy ls
fudyrk gS]
gksrk gSA
oS.Vªy
,svksVkZ
vuqifLFkr
gksrk gSA

17-
QksjkeSu
vkWQ
iSfuth

buds ân;
esa vuqifLFkr
gksrk gSaA

vuqifLFkr mifLFkrA
nksuksa
flLVSfed
vkpsZt
tgk¡
,d&nwljs
dks ØkWl
djrs gSa]
ml fcUnq
ij ;g
QksjkeSu
ik;k tkrk
gSA

vuqifLFkrA vuqifLFkrA
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18-
ân; dh
dkf;Zdh

budk ân;
'kjhj ds
fofHkUu Hkkxksa
ls dsoy
ohul ;k
v'kq) #f/kj
dks izkIr
djrk gS
ftls ;g
'kq) gksus ds
fy;s dsoy
fxYl dks
iEIl djrk
gSA bl
izdkj ds
ân; dks
ohul gkVZ
dgrs gSa rFkk
bl izdkj ds
ljdqys'ku
dks flaxy
ljdqys'ku
dgrs gSaA

budk ân;
ohul rFkk
vkWDlhÑr
nksuksa gh
izdkj
ds :f/kj
dks izkIr
djrk
gSA ;g
'kjhj ds
fofHkUu
Hkkxksas dks
fefJr
#f/kj
lIykbZ
djrk gSA
bl izdkj
ds ân; dks
VªkfUt'kuy
ân; dgrs
gS] fdUrq
buesa Hkh
flaxy
ljdqys'ku
ik;k tkrk
gSA

buds viw.kZ
foHkkftr
oSf.Vªfdy esa
ohul ,oa
vkWDlhÑr
#f/kj dqN
vkil esa
fefJr gks
tkrs gSaA vr%
budk ân;
Hkh
VªkfUt'kuy
ân;
dgykrk gS
fdUrq buesa
Hkh flaxy
ljdqys'ku
ik;k tkrk
gSA

budk ân;
iw.kZ :i ls
pkj&d{kh;
gksus ds dkj.k
ohul ,oa
vkWDlhÑr
#f/kj iw.kZr;k
vyx&vyx
jgrs gSaA vr%
budk ân;
vf/kd
'kfDr'kkyh
gksrk gS ,oa
buesa Mcy
ljdqys'ku
ik;k tkrk
gSA

if{k;ksa dh
rjg Lrfu;ksa
dk ân; Hkh
iw.kZ :i ls
pkj&d{kh;
gksrk gSA vr%
buesa Hkh
ohul ,oa
vkWDlhÑr
#f/kj ,d&
nwljs ls
iw.kZ :i ls
vyx&vyx
jgrs gSaA bueas
Hkh Mcy
ljdqys'ku
ik;k tkrk gSA
ohul #f/kj
iYeksujh vkpZ
ds }kjk QsQM+kas
dks 'kq) gksus
ds fy, fn;k
tkrk gS]
tcfd
vkWDlhÑr
#f/kj 'kjhj ds
fofHkUu Hkkxksa
dks flLVSfed
vkpZ }kjk
forfjr dj
fn;k tkrk gSA

3-2-4 d'ks#fd;ksa esa ,svksfVZd vkpsZl dk :ikUrj.k
(Modification of Aortic Arches in Vertebrates)

fofHkUu o;Ld d'ks#fd;ksa esa vkfVZfj;y flLVe muds Hkzw.kh; ,svksfVZd vkpsZt ls
fHkUurk j[krk gS] fdUrq Hkzw.kh; ifjo/kZu ds v/;;u ls Kkr gksrk gS fd ;g
o;Ldksa esa eq[;r% mlh fVfidy d'ks#dh Hkzw.kh; vk/kkj ij cuk gksrk gSA
fofHkUu d'ks#dh lewgksa esa ,svksfVZd vkpsZt dh la[;k izksxSzfloyh
(progressively) ?kVrh pyh tkrh gS] ftlds dkj.k ;g fofHkUu lewgksa esa
vR;kf/kd :ikUrfjr ;k ifjofrZr gks tkrk gSA d'ks#dh lewgksa esa ,svksfVZd
vkpsZt dk :ikUrj.k muds ân; dh tfVyrk rFkk 'olu vaxksa esa gksus
okys :ikUrj.kksa ls lEcfU/kr gS] ftldks ge fuEu izdkj ls le> ldrs gSa&

1- fçfefVo d'ks#fd;ksa esa ,svksfVZd vkpsZt (Aortic arches in
Primitive vertebrates)& czSafd;ksLVksek ;k ,sfEQvkWDll (Branchiostoma
or Amphioxus) esa yxHkx 60 tksM+h ,svksfVZd vkpsZt mifLFkr gksrs gSa
ftuds }kjk oS.Vªy ,svksVkZ] MkWlZy ,svksVhZ ls tqMk jgrk gSA isVªksekbtksu
(Petromyzon) esa ,svksfVZd vkpsZt dh la[;k lkr tksM+h ik;h tkrh gS]



275

dkWMsZVl ds fofHkUu
rU=ksa dk---

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

tcfd dqN vU; lkbDyksLVksEl esa ,svksfVZd vkpsZt dh la[;k 6 TkksM+h
¼feDlhu = Myxine esa½ ls ysdj 15 tksM+h ¼,sIVsfVªVl = Eptatretus esas½
rd ik;h tkrh gSA

fp= Ø- 3-5% Basic Plan of Main Arterial Channels of a
Typical Vertebrate Embryo

2- eNfy;ksa esa ,svksfVZd vkpsZt (Aortic arches in fishes)& fizfefVo
bykLeksczSad ;k dkfVZysftul eNyh ¼tSls fgIVsadl = Heptanchus) esa
lkr tksM+h ,svksfVZd vkpsZt ik;h tkrh gSaA vf/kdka'k eNfy;ksa ds Hkzw.k
(embryos) ,svksfVZd vkpsZt ds fizfefVo Iyku dks n'kkZrs gSaA buesa budh
la[;k N% tksM+h ;k blls vf/kd ik;h tkrh gSA buesa ls izR;sd vkpZ
fxy (gill) esa ls xqtjrk gSA ysfdu o;Ld eNfy;ksa esa ,svksfVZd vkpsZt
dh la[;k ?kVdj 4 ;k 5 tksM+h gks tkrh gSA bykLeksczSad esa 'kkdZ
eNfy;ksa esa 5 tksM+h (II, III, IV, V and VI) ,svksfVZd dk;Z'khy gksrs gSa]
D;ksafd buesa izFke tksM+h fxy&fLyV Likbjsfdy (spiracle) dk fuekZ.k
djrk gS tks fxy dh rjg dk;Z'khy ugha gksrk gSaA vr% buesa izFke ;k
eSf.Mcqyj vkpZ (mandibular arch) vuqifLFkr gksrk gS ;k ;g b¶QsjS.V
L;wMksczSafd;y vkVZjh (efferent pseudobranchial artery) ds :i esa jgrk
gSA
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fp= Ø- 3-6% Modification of Aortic Arches in different
Representative of Vertebrates

bykLeksczSad ds foifjr vf/kdka'k VhfyvksLV~l ;k ckSuh eNfy;ksa (teleosts
or bony fishes) esa I rFkk II vkpsZt vLi"V ;k vuqifLFkr gksrs gSa]
blhfy, bu eNfy;ksa esa dsoy 4 tksM+h (III, IV, V rFkk VI ,svksfVZd
vkpsZt dk;Z'khy voLFkk esa ik;s tkrs gSaA

ikWfyIVsjl (Polypterus) rFkk yaxfQ'k (lungfish, class Disponi) esa
fxYl vR;Ur gh vfodflr voLFkk esa ik;s tkrs gSaA blhfy, buesa nksuksa
vksj NBosa vkpZ esa ,d iYeksujh vkVZjh (pulmonary artery) fudyrh gS
tks ,s;j CySMj ;k QsQM+s (air bladder or lung) dks #f/kj nsrh gSA

bykLeksczSad rFkk yaxfQ'k esa izR;sd ,svksfVZd vkpZ fLIyV (split) djds
izR;sd fxy esa ,d ,¶QsjS.V vkVZjht dk fuekZ.k djrk gS] tcfd
VhfyvksLV ;k CkkSuh eNfy;ksa esa izR;sd vkpZ izR;sd fxy esa ,d ,¶QsjS.V
rFkk ,d b¶QsjS.V vkVZjht dk fuekZ.k djrk gSA blds foifjr
VSVªkiksM~l (tetrapods) esa vkUrfjd fxYl dk vHkko gksrk gSA blhfy,
bu tUrqvksa esa ,svksfVZd vkpsZt ,¶QsjS.V rFkk b¶QsjS.V vkVZjht esa
foHkkftr ugha gksrs gSa aA blh dkj.k lHkh VSVªkiksM~l esa I rFkk II ,svksfVZd
vkpsZt iw.kZr;k yqIr gks tkrs gSaA
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Lkkj.kh Ø- 3-2% Comparison of Aortic Arches in Vertebrates

,svksfVZd
vkpsZt dk

uke

ikbLksl (Pisces) ,sfEQ&
fc;k

(Amp-
hibia)

jsIVkbYl

(Reptiles)
,oht

(Aves)
eSesfy;k

(Mamm
–alia)bykLeks&

czSad

(Elasm-
obranch)

Vhfy&

vksLV

(Tele–
ost)

I. izFke
,svksfVZd ;k
eSf.Mcqyj
vkpZ

foyqIr ;k
b¶QsjS.V
L;wMks&
czSafd;y
vkVZjh
ds :i
esaA

Úgkflr vuqifLFkr vuqifLFkr vuqifLFkr vuqifLFkr

II. f}rh;
,svksfVZd ;k
gkW;ksfM;u
vkpZ

Úgkflr vuqifLFkr vuqifLFkr vuqifLFkr vuqifLFkr

III. r`rh;
,svksfVZd ;k
izFke
cSazfd;y
vkpZ

izR;sd
,svksfVZd
vkpZ ,d
,¶QsjjS.V
czSafd;y
vkVZjh esa
foHkkftr
gks tkrk
gSA

izR;sd
,svksfVZd
vkpZ
,d
,¶Qs&
jjS.V
czSafd;y
vkVZjh
esa
foHkkftr
gks
tkrh
gSA

dSjksfVM
Vaªd

dSjksfVM
Vaªd tks
nk;sa
flLVSfed
ls fodflr
gksrk
gSA ;g
MDVl
dSjksfVdl
}kjk
flLVSfed
ls tqM+k
jgrk gSA

dSjksfVM
Vaªd tks
nk;sa
flLVSfed
ls
fodflr
gksrk gSA

dSjksfVM
Vaªd tks
ck;sa
flLVSfed
ls
fodflr
gksrk gSA

IV. pkSFkk
,svksfVZd ;k
f}rh;
cSzafd;y
vkpZ

flLVSfed
vkpZ

flLVSfed
vkpZ tks
nk;sa
flLVSfed
ls vyx gks
tkrh gS
rFkk ck;ha
flLVSfed
ds ck;ha
vksj ls
fodflr
gksrh gSA

nk;ha
flLVSfed
cuh jgrh
gS( ck;ha
vuqifLFkr
gksrh gSA

Ckk;ha
flLVSfed
cuh jgrh
gS( nk;ha
vuqifLFkr
jgrh gSA

V. ik¡pok
,svksfVZd ;k
f}rh;
cSazfd;y
vkpZ

foyqIr gks
tkrh gS

vuqifLFkr vuqifLFkr vuqifLFkr
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VI. NBok¡
,svksfVZd ;k
pkSFkk
cSazfd;y
vkpZ

iYeksdqVs&
fu;l
vkpZ

iYeksujh
vkVZjh dk
oS.VªYk
,svksVkZ ls
lEcU/k ugh
gksrk gSaA

iYeksujh
vkVZjh dk
oS.Vªy
,svksVkZ ls
lEcU/k
ugha gkssrkA

iYeksujh
vkVZjh
vyx
nkfgus
oSf.Vªfdy
ls
fodflr
gksrh gSA

oS.Vªy
,svksVkZ

mifLFkr mifLFkr Vaªdl
vkfVZfj;ks
ll

nks
flLVSfed
rFkk ,d
iYeksujh
,svksVkZ
ds :i esa
iF̀kd~ gks
tkrk gSA

,d
flLVSfed
rFkk ,d
iYeksusjh
,svksVkZ
ds :i esa
iF̀kd~ gks
tkrk gSA

,soht dh
rjg gh
gksrk gSA

3. ,fEQfc;Ul esa ,vksfVZd vkpsZt (Aortic arches in Amphibians)&
vkUrfjd fxYl ds iw.kZr;k lekIr gksus vkSj QsQM+s ds eq[; 'olu vaxksa
ds :i esa fodflr gksus ds dkj.k ,sfEQfc;Ul ds ,svksfVZd vkpsZt esa
mlh ds vuq:i ifjorZu ;k :ikUrj.k gq, gaSA

;wjksMsYl (urodales) ;k iqPNh; ,sfEQfc;Ul (tailed amphibians), tSls
usDV~;wjl] lkbju rFkk ,sfEQ;wek (Necturus, Siren and Amphiuma)
lkekU;r% ty esa okl djrs gSaA vr% QsQM+ksa ds vykok buesa LFkkbZ :i
ls ckã fxYl (external gills) vkSj ik;s tkrs gSaA buesa lkekU;r% pkj
tksM+h ,svksfVZd vkpsZt (III, IV, V rFkk VI) ik;s tkrs gSaA buesa ,svksfVZd
vkpZ dk ik¡pok¡ tksM+k vR;kf/kd vfodflr ;k vuqifLFkr gksrk gSA vr%
iqPNh; ,sfEQfc;Ul esa 4 ls 3 tksM+h ,svksfVZd vkpsZt ik;s tkrs gSaA III
vkpZ dSjksfVM vkpsZt (carotid arches) rFkk IV vkpZ flLVsfed
vkpsZt (systemic arches) dk fuekZ.k djrk gSA jsfMDl ;k ysVjy
MkWlZy ,svksVkZ (radix or lateral dorsal aorta) III rFkk IV vkpsZt ds
e/; ,d oSLD;wyj duSD'ku (vascular connection) ftls MDVl
dSjksfVdl (ductus caroticus) dgrs gSa] ds :i esa cuk jgrk gSA VI
and V vkpZ nkasuksa vksj iYeksdqVsfu;l vkpZ ;k vkVZjh (pulmo-
cutaneous arch or artery) dk fuekZ.k djrk gS] tks Ropk vkSj QsQM+ksa dks
#f/kj lIykbZ djrk gS VI vkpZ dk tks Hkkx iYeksujh vkVZjh vkSj ysVjy
MkWlZy ,svksVkZ ds e/; ,d duSD'ku ds :i esa jgrk gS] MDVl
cksVsykbZ ;k MDVl vkfVZfj;ksll (ductus botalli or ductus
arteriosus) dgykrk gSA

,d ,sU;wju ;k iqPNfoghu (anuran or tail less) ,sfEQfc;u ykokZ (larva),
tSls eas<d dk VSMiksy ykokZ] esa ckã fxYl dh mifLFkrh ds
dkj.k ,svksfVZd vkpsZt ,d o;Ld ;wjksMsy (urodale) dh gh rjg
O;ofLFkr jgrs gSaA esVkekWQksZfll (metamorphosis) esa tc VSMiksy ykokZ
o;Ld esa<d esa cnyrk gS] rks blesa fxYl lekIr gksdj QsQM+ksa dk
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fodkl gksrk gSA ml le; blesa I, II rFkk V ,vksfVZd vkpsZt Hkh yqIr
gks tkrs gSaA MDVl dSjksfVdl Hkh yqIr gks tkrk gS] ftlds QyLo:Ik
flj ds Hkkx esa 'kq) ;k vkWDlhftusVsM #f/kj dsoy III ;k dSjksfVM vkpZ
ds }kjk tkrk gSA izR;sd vksj dk flLVSfed ;k pkSFkk vkpZ vkil esa
feydj MkWlZy ,svksVkZ (dorsal aorta) dk fuekZ.k djrk gS tks flj rFkk
QsQM+ksa dks NksM+dj 'kjhj ds lHkh Hkkxksa dks 'kq) #f/kj dk forj.k djrk
gSA o;Ld ,sU;wju ¼esa<d½ esa MDVl vkfVZfj;ksll Hkh yqIr gks tkrk gS
ftlds dkj.k NBok¡ ;k iYeksdqVsfu;l vkpZ v'kq) #f/kj dks 'kq) gksus
ds fy, dsoy QsQM+ksa ,oa Ropk dks nsrk gSA bl izdkj lHkh
o;Ld ,sU;wjUl (anurans) esa dsoy rhu tksM+h dk;Z'khy ,svksfVZd vkpsZt
(III, IV rFkk VI) ik;s tkrs gSa tks mPp d'ks#fd;ksa ;k ,sfEuvksV~l
(amniotes) esa Hkh ik;s tkrs gSaA

4- jsIVkbYl esa ,svksfVZd vkpsZt (Aortic arches in Reptiles)&
jsIVkbYl iw.kZr;k VSjsfLVª;y ;k LFkyh; (terrestrial) d'ks#dh tUrq gSa
ftuesa fxYl dk iw.kZ vHkko gksrk gS rFkk budh txg buesa 'olu ds
fy, QsQM+s ik;s tkrs gSaA lHkh jsIVkbYl esa rhu tksM+h dk;Z'khy III, IV
rFkk VI ,svksfVZd vkpsZt ik;s tkrs gSa] fdUrq buesa xnZu dk yEck gksuk]
nsgxqgk ân; dk i'p Hkkx esa f'k¶V (shift) gksuk rFkk osf.Vªfdy ds
viw.kZ foHkktu ds dkj.k ,svksfVZd vkpsZt esa fuEufyf[kr :ikUrj.k ik;s
tkrs gSa&

(i) iw.kZ os.Vªy ,svksVkZ rFkk dksul (conus) yEckbZ esa fLIyV (split)
gksdj dsoy rhu VaªDl (trunks) nks ,svksfVZd ;k flLVSfed
rFkk ,d iYeksujh dk fuekZ.k djrs gSaA

(ii) IV ;k nk;k¡ flLVSfed vkpZ ck;sa oSf.Vªfdy ls fudyrk gS tks
flj ds Hkkx dks #f/kj nsus ds fy, 'kq) ;k vkWfDlftusVsM #f/kj
dSjksfVM vkpZ (III) dks nsrk gSA

(iii) IV ;k ck;k¡ flLVSfed vkpZ nk;sa oSf.Vªfdy ls fudydj fefJr
#f/kj dks 'kjhj ds vU; Hkkxks a dks ck¡Vus ds fy, MkWlZy ,svksVkZ dks
nsrk gSA

(iv) VI ;k iYeksujh Vªad Hkh nk;sa oSf.Vªfdy ls fudyrk gS tks
fMvkWDlhftusVsM #f/kj dks 'kq) gksus ds fy, QsQM+ksa dks nsrk gSA

(v) buesa MDVl dSjksfVdl rFkk MDVl vkfVZfj;ksll vuqifLFkr gksrk
gSaA ysfdu MDVl dSjksfVdl dqN liksZa (snakes) rFkk fytMZ
¼tSls& ;wjkseSfLVDl½ esa ik;k tkrk gS rFkk MDVl vkfVZfj;ksll
VfVZYl (turtles) esa mifLFkr gksrk gS rFkk LQhuksMkWu (Sphenodon)
esa nksuksa gh mifLFkr gksrs gSaA jsIVkbYl fefJr #f/kj ds
dkj.k ,sfEQfc;Ul dh rjg 'khr & #f/kjh; (cold-blooded) gksrs
gSaA
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5- i{kh ,oa Lrfu;ksa esa ,svksfVZd vkpsZt (Aortic arches in Birds and
Mammals)& i{kh ,oa Lruh nksuksa gh xeZ&#f/kj (warm-blooded) tUrq
gSA D;ksafd bu nksuksa eas oSf.Vªfdy dk iw.kZ foHkktu gksrk gS ftlds dkj.k
buesa 'kq) rFkk v'kq) #f/kj ,d&nwljs ls iw.kZ vyx jgrs gSa] vFkkZr~
buesa fefJr #f/kj ugha gksrk gSA buds Hkzw.k esa N% tksM+h vkpsZt dk
fodkl gksrk gS] fdUrq o;Ldksa esa dsoy rhu tksM+h & III, IV rFkk
VI ,svksfVZd vkpsZt ik;s tkrs gSaA buds ,svksfVZd vkpsZt esa fuEufyf[kr
fo'ks"krk,¡ ik;h tkrh gSa&

(i) oS.Vªy ,svksVkZ ds LFkku ij nks LorU= ;k VªaDl & flLVSfed
rFkk iYeksujh ik;s tkrs gSaA

(ii) buesa ,d gh flLVSfed ,svksVkZ ik;k tkrk gS tks IV vkpZ dks
fu:fir djrk gSA if{k;ksa esa nk;k¡ flLVSfed ,svksVkZ rFkk Lrfu;ksa
eas ck;k¡ flfLVSfed ,svksVkZ gksrk gS tks nksuksa esa gh ck;sa oSf.Vªfdy
ls fudyrk gS rFkk blesa 'kq) ;k vkWDlhftusVsM #f/kj gksrk gSA
if{k;ksa rFkk Lrfu;ksa esa MkWlZy ,svksVkZ dk fuekZ.k blh ,d gh
flLVSfed ,svksVkZ ls gksrk gSA

(iii) nwljs flLVSfed vkpZ dk cpk gqvk Hkkx bu nksuksa d'ks#dh tUrqvksa
esa lcDysfo;u vkVZjh ds :i esa jgrk gSA if{k;ksa eas ;g nk;ha
vksj ik;h tkrh gSA

(iv) rhljk vkpZ] ysVjy rFkk oS.Vªy ,svksVhZ ds cps Hkkxksa lfgr
dSjksfVM vkfVZjht (Carotid arteries) dks fu:fir djrk gS tks
flLVSfed ,svksVkZ ls fudyrh gSA

(v) VI ok¡ vkpZ ,d gh iYeksujh Vªad dk fuekZ.k djrk gS tks nkfgus
oSf.Vªfdy ls fMvkWDlhftusVsM ;k v'kq) #f/kj dks 'kq) gksus ds
fy, QsQM+ksa dks nsrk gSa

(vi) Hkzw.kh; MDVl dSjksfVdl rFkk MDVl vkfVZfj;ksll Hkh yqIr gks
tkrs gSaA buesa MDVl vkfVZfj;ksll can gks tkrk gS] fdUrq dqN
esa ;g tUe gksus rd ,d fFku fyxkes.V vkWQ cksVsykbZ ;k
fyxkes.Ve vkfVZfj;ksle (thin ligament of Botalli or
ligamentum arteriosum) ds :i esa jgrk gSA

mi;qZDr fooj.k ls Li"V gks tkrk gS fd fuEu d'ks#fd;ksa ls mPp
d'ks#fd;ksa esa ,vksfVZd vkpsZt dh la[;k esa Øfed Úgkl (gradual reduction)
gksrk gSA
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viuh izxrh tk¡fp, (Check Your Progress)

1- eSf.Mcqyj rFkk gk;vkWbM vkpZ ik;s tkrs gSa&

¼v½ eSf.Mcqyj eNfy;ksa esa ¼c½ VhfyvksLV eNfy;ksa esa

¼l½ fizfefVo dkWMsZV esa ¼n½ ,sfEQfc;k esaA

2- lHkh oVhZcszV esa rr̀h; ,svksfVZd vkpZ dSjksfVM vkpZ esa cny tkrk gS]
dsoy ,d dks NksM+dj&

¼v½ VhfyvksLV eNfy;ksa esa ¼c½ ,sfEQfc;Ul esa

¼l½ if{k;ksa esa ¼n½ Lrfu;ksa esaA

3- flLVSfed vkpZ vuqifLFkr gksrk gS&

¼v½ ,U;qjk rFkk jsIVkby esa ¼c½ fMIuksbZ eNfy;ksa esa

¼l½ jsIVkby rFkk if{k;ksa eas ¼n½ i{kh rFkk Lrfu;ksa eaasA

4- okYOl vkfVZfj;ksll ik;k tkrk gS&

¼v½ bykLeksczWad ân; esa ¼c½ ,U;wju ds ân; esa

¼l½ VhfyvksLV ds ân; esa ¼n½ ;wjksMsyk ds ân; esaA

5- ØksdksMkby dk ân; gksrk gS&

¼v½ nks&d{kh; ¼c½ rhu d{kh;

¼l½ viw.kZ :i ls pkj&d{kh; ¼n½ iw.kZ :i ls pkj&d{kh;A

6- QksjkeSu iSfuth ik;k tkrk gS

¼v½ ,sfEQfc;u ân; esa ¼c½ jsfIVfy;u ân; esa

¼l½ if{k;ksa ds ân; esa ¼n½ Lru/kkfj;ksa ds ân; esaA

7- dksjksujh lydl ik;k tkrk gS&

¼v½ Lrfu;ksa ds ân; es

¼c½ if{k;ksa ds Ldy esa

¼l½ Lrfu;ksa ,oa jsfiVfy;u ds ân; esa

¼n½ jsfIVfy;u ds ân; esaA

8- Qkslk vksosfyl ik;k tkrk gS&

¼v½ Lrfu;ksa ds Ldy esa ¼c½ if{k;ksa ds Ldy esa

¼l½ jsIVkby ds Ldy esa ¼n½ Lrfu;ksa ds ân; esaA
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9- VªkbdfLiM ,oa ckbdfLiM okYOl ik;s tkrs gSa&

¼v½ Lrfu;ksa ,oa if{k;ksa ds ân; esa

¼c½ jsIVkby ds ân; esa

¼l½ Lrfu;ksa dh /kefu;ksa esa

¼n½ Lrfu;ksa ds ân; easA

10- S.A. Node dh mRifÙk gksrh gS&

¼v½ vkWfjdqyj dh nhokj ls

¼c½ dksul dh nhokj es

¼l½ osf.Vªfdy dh nhokj ls

¼n½ lkbul osuksll dh Hkzw.kh; nhokj lsA

11- ohul ân; ik;k tkrk gS&

¼v½ eNfy;ksa esa ¼c½ ,sfEQfc;Ul esa

¼l½ jsfIVfy;Ul esa ¼n½ Lrfu;ksa esaA

12- VªkfUt'kuy ân; ik;k tkrk gS&

¼v½ eNfy;ksa esa

¼c½ ,sfEQfc;Ul esa

¼l½ jsfIVfy;Ul esa

¼n½ ,sfEQfc;Ul rFkk jsfIVfy;Ul esaA

13- oS.Vªy ,svksVkZ ik;k tkrk gS&

¼v½ eNfy;ksa ds ân; esa ¼c½ ,sfEQfc;Ul ds ân; esa

¼l½ jsfIVfy;Ul ds ân; esa ¼n½ Lrfu;ksa ds ân; esaA

14- d'ks#fd;ksa essa dkSu&lk ,svksfVZd vkpZ] dsjskfVM vkpZ esa cny tkrk
gS\

¼v½ I ¼c½ III

¼l½ IV ¼n½ IVA

15- euq"; ds ân; esa d{k gksrs gSa&

¼v½ nks ¼c½ rhu

¼l½ pkj ¼n½ mDr lHkhA
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3-3 d’ks#fd;ksa esa rfU=dk rU= % efLr"d
(Nervous System in Vertebrates : Brain)

mÙkstu'khyrk (excitement) thonzO; (protoplasm) dk lk/kkj.k xq.k gS
fdUrq ;g xq.k rfU=dk dksf'kdk ds thonzO; esa vU; dksf'kdkvksa dh vis{kk
vf/kd ik;k tkrk gSA rfU=dk dksf'kdk,¡ rfU=dk Årdksa dh bdkbZ gSaA bu
dksf'kdkvksa esa mÙkssftr gksdj míhiuksa (stimulus) dks ,d LFkku ls nwljs LFkku
ij ys tkus dh 'kfDr Hkh cgqr vf/kd gksrh gSA

U;wjkWu vFkok rfU=dk dksf'kdk dh lajpuk (Structure of neuron
or nerve cells)& ,d U;wjkWu fuEu rhu Hkkxksa esa foHkDRk jgrk gS&

1- lkbVkWu ;k rfU=dk dk; (Cyton or cell body)& ;g U;wjkWu dk
eq[; Hkkx gS ftlesa vanj ,d dsUnzd (nucleus) ik;k tkrk gSA

2- MS.MªkWUl (Dendrons)& lkbVkWu ls vusd ço/kZ (processes) fudyrs
gSa ftUgsa MS.MªkWUl (dendrons) dgrs gS] bu MS.MªkWUl ls fudyus okyh
iryh 'kk[kk,¡ MS.MªkbV~l dgykrh gSA

3- ,DlkWu (Axon) ;k U;wjSfDll (Neuraxis)& ,d ço/kZ vU; ço/kksZa ls
cM+k rFkk yEck gksrk gS ftls ,DlkWu dgrs gSaA ,DlkWu ds U;wjksQkbfczYl
(neurofibrils) ,d xk<+s nzo esa iM+s jgrs gSa ftls ,DlksIykTe
(axoplasm) dgrs gSaA míhiu MS.MªkbV~l ls MS.MªkWu esa gksrk gqvk
lkbVkWu esa igq¡prk gS rFkk ogk¡ ls fQj ,DlkWu esa gksdj vkxs c<+rk
gSA ,DlkWu dh vfUre 'kk[kkvksa ds fljs ij NksVs&NksVs cVu ik;s tkrs gSa
ftUgsa vfUre (terminal buttons) ;k flusfIVd ukWCl (synaptic knobs)
dgrs gSaA ;s ukWCl nwljh rfU=dk dksf'kdk ds lkbVkWu ls fudyus okys
MS.MªkbV~l ds vR;kf/kd fudV fLFkr jgrs gSA

bl çdkj ,DlkWUl VfeZuy cVUl rFkk nwljh rfU=dk dksf'kdk ds
MS.MªkbV ds chp fLFkr bl xSi (gap) dks flukILk (synapse) dgrs gSaA

çR;sd rfU=dk rUrq ds Åij ,d f>Yyh p<+h jgrh gS ftls U;wjhysek
(neurilemma) dgrs gSa rFkk U;wjhysek ,oa ,DlkWu ds chp esa ,d olke; Lrj
gksrk gS ftls ekbfyu ;k eSM~;wyjh 'khFk (myelin or medullary sheath) dgrs
gSaA eSM~;wyjh 'khFk dqN nwjh ij VwVh jgrh gS] bu LFkkuksa dks uksM~l vkWQ
jsufo;j (Nodes of Ranvier) dgrs gSaA

efLr"d ,oa Likbuy dkWMZ (spinal cord) esa U;wjkWUl (neurons) ds
vfrfjDr U;wjksfXy;k (neuroglia) uked dksf'kdk,¡ Hkh iSfdax dksf'kdkvksa ds :i
esa U;wjkWUl ds e/; esa ik;h tkrh gSaA bu dksf'kdkvksa esa 'kk[kkfUor ço/kZ
(branched processes) ik;s tkrs gSa rFkk ;s la;ksth Ård (connective tissue)
dh Hkk¡fr dk;Z djrh gSa fdUrq lPpk la;ksth Ård ugha ik;k tkrk gSA
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3-3-1 rfU=dk rU= dk foHkktu (Division of Nervous System)
rfU=dk rU= rhu Hkkxksa esa foHkDr fd;k x;k gS&

1- dsUnzh; rfU=dk rU= (Central nervous system or CNS)& blds
vUrxZr efLr"d ,oa Likbuy dkWMZ vkrs gSaA

fp= Ø- 3-7% Nerve Cell or Neuron

2- isjhQsjy rfU=dk rU= (Peripheral nervous system)& efLr"d ls
fudyus okyh 10 ;k 12 tksM+h Øsfu;y rfU=dk,¡ (cranial nerves) rFkk
Likbuy dkWMZ (spinal cord) ls fudyus okyh vusd Likbuy rfU=dk,¡
(spinal nerves) blds vUrxZr vkrh gSaA

3- vkWVksukfed rfU=dk rU= (Autonomic nervous system)& blds
vUrxZr LewFk rFkk dkfMZ;d isf'k;ksa (smooth and cardiac muscles) rFkk
xzfUFk;ksa dh rfU=dk,¡ vkrh gSaA bl rU= dk lEcU/k 'kjhj dh
vuSfPNd ;k vkWVkseSfVd (involuntary or automatic) xfrfof/k;ksa ls gksrk
gSA tSls vkgkj uky dh isjhLVkyfll (Peristalsis of alimentary canal)
rFkk ân; dk LiUnu (heart beating)A bl rU= dks isjhQsjy rfU=dk
rU= dk gh ,d Hkkx ekuk tkrk gS vr% dHkh&dHkh nksuksa dk v/;;u
lkFk&lkFk Hkh fd;k tkrk gSA
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3-3-2 d'ks#fd;ksa dk dsUnzh; rfU=dk rU=
(Central Nervous System of Vertebrates)

efLr"d dk fodkl (Development of Brain)

d'ks#dh Hkzw.k esa U;wjy V~;wc dk vxz Hkkx Qwydj efLr"d dk fuekZ.k djrk gS]
ftls ,uflQsykWu (encephalon) dgrs gSA Hksn] of̀) rFkk nks [kkWap
(constrictions) ds }kjk ,uflQsykWu ,d drkj ds :i esa rhu çkjfEHkd
lSjhczy oSflfdYl (three primary cerebral vesicles) essa foHkkftr gks tkrk gS]

fp= Ø- 3-8% (Pattern of Generalised Vertebrate Brain)
(A) Lateral View, (B) Dorsal view, (C) H.L.S. Showing Ventricles

ftUgsa Øe'k% vxz efLr"d] e/; efLr"d rFkk i'p efLr"d (forebrain,
midbrain and hindbrain) dgrs gSaA ;s gh rhu Hkkx o;Ld & efLr"d (adult
brain) ds rhuksa eq[; Hkkxksa& (i) çkslSuflQsykWu (Prosencephalon =
forebrain), (ii) ehtSuflQsykWu (Mesencephalon = midbrain) rFkk
(iii) jkWEcSuflQsykWu (Rhombencephalon = hindbrain) dk fuekZ.k djrs gSaA
bUgha ik¡p lcfMfotUl esa fofHkUu of̀) (thickening and foldings) ds }kjk
d'ks#dh tUrqvksa esa o;Ld efLr"d ds fofHkUu Hkkxksa dk fodkl gksrk gSA o;Ld
efLr"d ds fofHkUu Hkkxksa dh xqgkvksa dks oSf.VªfdYl (Ventricles) dgrs gSa tks
efLr’d ds ihNs fLFkr Likbuy dkWMZ (spinal cord) dh xqgk ls lEcf/kr jgrh
gSaA ,d d'ks#dh ds o;Ld efLr"d ds fofHkUu Hkkxksa rFkk muls lEcfU/kr
jpukvksa dks blh v/;k; esa lkj.kh Ø- 3-3 esa n'kkZ;k x;k gSA
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3-3-3 fofHkUu d'ks#fd;ksa esa efLr"d dk v/;;u
(Study of Brain in Different Vertebrates)

lHkh d'ks#dh tUrqvksa&eNyh ls ysdj euq"; rd] esa efLr"d dh lajpuk ,d
gh csfld vkfdZVsDpjy Iyku (basic architectural plan) ij vk/kkfjr gSA
gkykafd] fofHkUu d'ks#dh tUrqvksa esa efLr"d dh vkÑrh esa ik;h tkus okyh
fofHkUurk bu tUrqvksa ds LoHkko rFkk O;ogkj ls lEcf/kr gS] ftls ge yksx bu
tUrqvksa ds efLr"d ds rqyukRed v/;;u ls fuEu çdkj le> ldrs gSa&

1- flQsyksdkWMsZV~l (Cephalochordates)& ,fEQvkWDll (Amphioxus) esa
efLr"d ,d vxz çkslSuflQsykWu ;k lSjhczy oSfldy (Prosence-
phalon or Cerebral vesicle) ftlesa ,d cM+h oSf.Vªfdy xqgk fLFkr
gksrh gS] ds :i esa gksrk gSA bldh xqgk ,iuMkbey dksf'kdkvksa ds yEcs
ço/kZ rFkk lhfy;k ls vkLrfjr jgrh gSA ;g d'ks#dh tUrqvksa dh rjg
vxz] e/; rFkk i'p efLr"d esa foHkkftr ugha gksrk gSA

2- lkbDyksLVksEl (Cyclostomes)& lkbDyksLVksEl esa efLr"d vR;kf/kd
fçfefVo rFkk Li"V :i ls lc&fMfotUl esa foHkkftr ugha gksrk gSA
bldh eq[; fo'ks"krk,¡ fuEufyf[kr gSa&

(i) blesa nksuks vkWYQSDVjh yksCl (Olfactory lobes) Li"V gksrs gSa]
fdUrq lSjhczy gSfeLQh;j (Cerebral Hemispheres) vR;kf/kd
NksVs gksrs gSaA

(ii) lSjhczy gSfeLQh;j dh xqgk,¡ ;k ysVjy oSf.VªfdYl vfodflr
gksrh gSaA

(iii) isVªksekbtkWu (Petromyzon) esa ihfuvy ,sisjsVl rFkk
iSjkihfuvy ckWMh (Pineal apparatus and Parapineal or parietal
body) lqfodflr gksrh gS] tks fefDlu (Myxine) esa çk;%
vuqifLFkr gksrh gSA ihfuvy ,sisjsVl ls ,fiFkSysel
(epithalamus) tqM+k jgrk gSa tks nks gSfcU;wyh xSafXyvk
(habinulae ganglia) ls feydj cuk gksrk gSA

(iv) nks vkWfIVd yksCl (Optic lobes), vLi"V :i ls foHkkftr jgrs
gSaA

(v) eSM~;wyk vkWCykaxVk (Medulla oblongata) lqfodflr] tcfd
lSjhcSye (Cerebellum) NksVk rFkk ,d vuqizLFk MkWlZy cS.M
ds :i esa gksrk gSA

(vi) MkbuflQSykWu (Diencephalon) ds gkbiksFkSysel (Hypotha-
lamus) ds buQf.Mcqye ls ,d lqfodflr fiV~;wVjh ckWMh ;k
gkbiksQkfll (Hypophysis) tqM+h jgrh gSA
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3- eNfy;k¡ (Fishes)& eNfy;ksa esa efLr"d lkbDyksLVksEl dh vis{kk
vR;kf/kd fodflr rFkk Li"V :i ls lc&fMfotUl esa foHkkftr gksrk
gS&

(i) bykLeksczSadl~ ;k dkfVZysftul eNfy;k¡ (Elasmobranchs or
Cartiaginous fishes)& buds efLr"d esa fuEufyf[kr fo'ks"krk,¡
ik;h tkrh gSa&

(a) bu eNfy;ksa eas( tSls& LdkWfyvksMkWu rFkk MkWx fQ'k
(Scoliodon), vkWYQSDVjh yksCl cM+s rFkk lSjhcze ls NksVs
gksrs gS rFkk etcwr vkWYQSDVjh VªSDV ;k iSMfUdYl (Olfactory
tract or peduncles) ls tqM+s jgrs gSaA

(b) vkWfIVd yksCl ;k isfy;e (Pallium) lkekU;r% e/; vkdkj
ds gksrs gSaA e/; efLr"d dh xqgk ;k vkWIVkslhy (optocoel)
lqfodflr gksrh gSA

(c) ,d oSLD;qyj (vascular) laosnh vax ftls lDdl
okWLdqyksll (saccus vasculossus) dgrs gSa] fiV~;wVjh xzfUFk
ls tqM+k jgrk gS rFkk lkFk gh lSjhcSye (Cerebellum)
ls ,d Qkbcj&VSDV (fibre tract) ds }kjk (connected) jgrk
gSA

(d) eNfy;ksa ds ty esa rSjus ds LoHkko ds dkj.k] buesa lSjhcSye
(Cerebellum) eq[;r% cM+k ,oa lqfodflr gksrk gSA

(e) ty esa rSjrs le; 'kjhj dks lUrqfyr j[kus ds fy, lSjhcSye
ds dk;Z dks vflLV (assist) djus ds fy, buesa jSLVhQkWeZ
ckWMht (Restiform bodies) lqfodflr gksrh gS tks eSM~;wyk
ds ,.VhjksysVjy (antero-lateral) ryksa ij fLFkr jgrh gSA

(ii) vkWLVhDFkht ;k cksuh eNfy;k¡ (Osteichthyes or bony fishes)
buds efLr"d esa fuEufyf[kr fo'ks"krk,¡ ik;h tkrh gSa&

(a) cksuh eNfy;ksa esa efLr"d] bykLekscSazd eNfy;ksa dh vis{kk
vf/kd fo'ks"khÑr gksrk gSA buesa vkWYQSDVjh yksCl] lSjhczy
gSfeLQh;lZ rFkk MkbuflQSykWu NksVs vkdkj ds gksrs gSaA

(b) vkWfIVd yksCl rFkk lSjhcSye vR;kf/kd cM+s vkdkj ds :i
esa fodflr gksrs gSaA dqN cksuh eNfy;ksa esa jSLVhQkWeZ ckWMht
mifLFkr gSaA

(c) eSM~;wyk dh lrg ij osxy yksCl (vagal lobes or unusual
bulges) ik;s tkrs gSaA

(d) vk/kqfud cksuh eNfy;ksa esa iSjkihfuvy ckWMh vuqifLFkr gksrh
gSA
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Lkkj.kh Ø- 3-3% Showing General Sub-divisions, Parts and Associated
Structures of Vertebrate Brain

Division Sub-
Divisions

Parts Cavity Associated
Structures

Prosen-
cephalic
or
Forebrain

A. Telen-
cephalon

(a) Rinen-
cephalon

Ist

Ventricle
or
Rhinocoel

(i) Olfactory
lobes
(ii) Olfactory
bulbs
(iii) Olfactory
tracts
(iv) Palaeocortex
pallium

(b) Cerebral
Hemi-
spheres

IInd or
Lateral
Ventricles
or
Paracoels
Foramen
of Monro

(i) Corpora striata
(ii) Corpus
callosum
(iii) Neocortex on
pallium
(iv) Paraphysis

B. Dien-
cephalon

(a) Roof
or
Epithalamus

III rd

Ventricle
or Diocoel

(i) Pineal
apparatus
(ii) Parapineal
apparatus
(iii) Habenulae

(b) Sides or
Optic
Thalami

(c) Hypoth-
alamus
or Floor

(i) Optic chiasma
(ii) Median
eminence
(iii) Infundibulum
(iv) Hypophysis
(Pituitary)
(v) Saccus
vasculosus
(vi) Mammary
bodies
(vii) Anterior
choroid plexus

II. Mesen-
cephalon or
Middrain

Floor or
Crura
cerebri

Optocoel
or Iter or
Cerebral
Aqueduct

(i) Optic lobes
(ii) Auditory
lobes
(iii) Cerebral
peduncles
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III.
Rhomben-
cephalic
or
Hindbrain

A. Meten-
cephalon

Cerebellum (i) Trapezoid
body
(ii) Pons

B. Myelen-
cephalon

Medulla
Oblongata

IVth

Ventricle
or
Metacoel

(i) Restiform
bodies
(ii) Pyramids

fp= Ø- 3-9% Brain of Representative Vertebrates in Lateral view :
ce.-cerebellum, c.h.-cerebral hemisphere, di.-diencephalon

inf.-infundibulum. m-medulla oblongata. ol. b.-olfactory bulb,
ol. l.-olfactory lobe, ol. t.-olfactory tract. op. l.-optic lobe.

pi.-pituitary.pn.b.-pineal body.sc.-spinal cord
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4- ,sfEQfc;k (Amphibia)& ,sEQfc;u efLr"d] tSls& esa<d] eNfy;ksa ls
fuEufyf[kr y{k.kksa esa fHkUu gksrk gS&

(i) buesa vkWYQSDVjh yksCl NksVs rFkk vkWfIVd yksCl cM+s gksrs gS tks
bl ckr dks Li"V djrs gSa fd buesa lw¡?kus dh 'kfDr de rFkk
ns[kus dh {kerk vf/kd gksrh gSA

(ii) lSjhczy gSfeLQh;j dh xqgk esa tehu ij dkWiZl LVªkb,Ve ;k
iSfy;ksLVªkb,Ve (Corpus striatum or Paleostriatum)
lqfodflr gksrk gS rFkk blesa laosnh uoZ QkbclZ vf/kd gksrs gSaA
bues yksdkseks'ku (locomotion) dh dkWEIySDl ,sfDVfoVht
(activities), gkbcjus'ku rFkk czhfMax (breeding) ds dkj.k lSjhczy
gSfeLQh;j eNfy;ksa esa s lqfodflr gksrs gSaA

fp= Ø- 3-10% Brain of Representative Vertebrates in Dorsal View
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(iii) lSjhcSye vfodflr rFkk vuqçLFk cS.M ds :i esa gksrk gSA

(iv) eSM~;wyk Hkh NksVk gksrk gSA

(v) çk;% lHkh vk/kqfud ,sfEQfc;Ul esa ,d NksVh ihfu;y ckWMh ik;h
tkrh gSA

5- jsfIVfy;Ul (Reptilians)& jsfIVfy;u dk efLr"d ,sfEQfc;Ul ls
vf/kd fodflr gksrk gS] D;ksafd ;s LFkyh; thou&;kiu djrs gSaA budk
efLr"d fuEufyf[kr eq[; y{k.kksa esa ,sfEQfc;Ul ls fHkUurk çnf'kZr
djrk gS&

(i) buds efLr"d esa VSySuflQsykWu (telencephalon) vkdkj esa
vf/kd c<+dj efLr"d ds eq[; Hkkx ds :i esa gksrk gSA
vkWYQSDVjh yksCl yEcs rFkk lSjhczy gSfeLQh;j ls vkWYQSDVjh
VSªDV }kjk tqM+s jgrs gaSA

(ii) lSjhczy gSfeLQh;j] ,sfEQfc;Ul ls vf/kd fodflr ,oa cM+s gksrs gSa]
D;ksafd buds vanj dkWiZl LVªkb,Ve vR;kf/kd eksVs gksrs gSaA

(iii) iSjkihfuvy ckWMh ftls iSjkbVy us= (parietal eye) Hkh dgrs
gSa] LQhuks+MkWu (Sphenodon) rFkk dqN vk/kqfud fytMZ~l
(lizards) esa vc Hkh ik;h tkrh gS] fdUrq vU; jsIVkbYl esa ;g
vuqifLFkr ;k osfLVftvy (vestigial) :i esa jgrh gSA

(iv) buds efLr"d esa vkWfIVd yksCl ds ihNs] ,d tksM+h vkWfMVjh
yksCl tks Bksl gksrs gSa] ik;s tkrs gSaA

(v) efLr"d dk rhljk oSf.Vªfdy lWadjk rFkk lSjhczy ,D;wMDV
(Cerebral aqueduct) ds :i esa gksrk gSA

(vi) lSjhcSye dqN uk'kikrh ds vkdkj dk rFkk ,sfEQfc;Ul ls cM+k
gksrk gSA

6- i{kh (Birds)& i{kh;ksa dk efLr"d jsfIVfy;u efLr"d ls PkkSM+k] cM+k
rFkk yEckbZ esa dqN NksVk gksrk gSA ;g jsfIVfy;u efLr"d ls
fuEufyf[kr y{k.kksa esa fHkUurk j[krk gS&

(i) lw¡?kus ds laosnh vax de fodflr gksus ds dkj.k buds efLr"d esa
vkWYQSDVjh yksCl vR;kf/kd NksVs gksrs gsSA

(ii) nksuksa lSjhczy gSfeLQh;j vR;kf/kd cM+s] fpdus rFkk ihNs dh
vksj MkbuflQsykWu ij QSydj lSjhcSye ls feys jgrs gSaA iSfy;e
iryh] fdUrq vanj dkWilZ LVªkb,Ve vR;kf/kd cM+s vkdkj ds
gksrs gSa ftlds dkj.k gSfeLQh;lZ dh xqgk,¡ ;k ysVjy oSf.VªfdYl
l¡djs gks tkrs gSaA

(iii) MkbuflQsykWu dh ysVjy nhokjksa ;k vkWfIVd FkSysekbZ (optic
thalami) ds vf/kd fodflr gks tkus ds dkj.k] rhljk oSf.Vªdy
Hkh l¡djk gksrk gSA



292

dkWMsZVl ds fofHkUu
rU=ksa dk---

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

(iv) rhoz nf̀"V ds fodflr gksus ds dkj.k] buds efLr"d esa vkWfIVd
yksCl Hkh vR;kf/kd cM+s rFkk ysVjyh (laterally) fLFkr gksrs gSaA
ckbihMy pyu] vusd is'kh; fØ;kfof/k;ksa rFkk mM+rs le; ;k
ifpZax (perching) ds le; 'kjhj dks lUrqfyr djus ds fy, buds
efLr"d esa lSjhcSye vR;kf/kd fodflr gksrk gSA bldh lrg ij
vusd QksYMl ;k ¶yksdqykbZ (folds or flocculi) ik;s tkrs gSaA

7- Lru/kkjh (Mammals)& lHkh d'ks#dh tUrqvksa esa Lru/kkjh dk efLr"d
lcls cM+k ,oa jpuk esa tfVy gksrk gSA vU; d'ks#dh tUrqvksa ls ;g
fuEufyf[kr y{k.kksa esa fHkUurk j[krk gS&

(i) lsjhczy gSfeLQh;lZ& çksVksFkhfj;u Lru/kkfj;ksa esa ;s jsIVkbYl dh
rjg NksVs rFkk fpdus gksrs gSaA eSVkFkhfj;Ul Lru/kkfj;ksa esa ;s cM+s
rFkk fpdus gksrs gSa] fdUrq ;wFkhfj;u ;k mPp Lru/kkfj;ksa esa ;s
vR;kf/kd cM+s] yksCl esa foHkkftr rFkk lSjhczy dkWVsZDl tks
xzs&eSVj (grey matter) dk cuk gksrk gS] vR;kf/kd eksVk gksrk gSA
'k'kd esa lSjhczy gSfeLQh;lZ dh lrg fpduh gksrh gS] fdUrq vU;
Lru/kkfj;ksa( tSls& euq"; rFkk HksM+ esa gsfeLQh;lZ dh lrg
vR;kf/kd dkWUoksY;wVSM (convoluted) ;k ,fyos'kUl ;k xk;jkbZ
(elevations or gyri) esa mBh jgrh gS tks njkjsa ;k lylkbZ
(furrows or Sulci) ls vyx jgrh gSaA bl çdkj ds QksfYMax
(folding) ls lSjhczy dkWVsZDl dh lrg dk {ks=Qy ftlds
xzs&eSVj esa U;wjkWUl (neurons) dh la[;k vf/kd gksrh gS] c<+ tkrk
gSA

Lkkj.kh Ø- 3-4% d'ks#dh ds fofHkUu oxksZa esa efLr"d
dk rqyukRed v/;;u

(Comparatives Study of Brain in different
Classes of Vertebrate)

Characters Fish
Dogfish

(Scoliodon)

Amphibia
Frog

(Rana)

Reptilia
Lizards
(Urom-
astix)

Aves
Pigeon

(Columba)

Mammalia
Rabbit

(Oryctolagus)

1 2 3 4 5 6

1- Øsfu;e

(Cranium)
efLr"d
dkfVZysftul
Øsfu;e ds
vanj can
jgrk gSA

buesa
efLr"d
cksuh
Øsfu;e ds
vanj can
jgrk gSA

buesa Hkh
Øsfu;e
cksuh gksrk
gSA

Øsfu;e
cksuhA

Øsfu;e
cksuhA
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2- vkdkj
rFkk
efLr"d ds
eq[; Hkkx

(Shape and
main parts
of brain)

efLr"d
lk/kkj.kr;k
yEck] piVk]
pkSM+kbZ ls
frxquk yEck
rFkk vxz]
e/; ,oa i'p
efLr"d esa
foHkkftrA

efLr"d
yEck]
piVk rFkk
vxz]
e/; ,oa
i'p
efLr"d esa
foHkkftrA

efLr"d
esa<d dh
rjg yEck]
fdUrq esa<d
ls dqN
cM+k ,oa
pkSM+k rFkk
vxz]
e/; ,oa
i'p
efLr"d esa
foHkkftrA

efLr"d
vis{kkÑr
cM+k rFkk
jpuk esa
jsIVkbYl ls
tfVyA
pkSM+kbZ ls
dqN gh yEck
rFkk vxz]
e/; ,oa
i'p efLr"d
esa foHkkftrA

efLr"d cM+k
tfVy rFkk
vR;kf/kd
fodflrA
pkSM+kbZ rFkk
yEckbZ esa
yxHkx
cjkcjA vxz]
e/; ,oa i'p
efLr"d esa
foHkkftrA

3-
eSfuutht

(Meninges)

efLr"d ds
Åij
dsoy ,d gh
eSEczsu ik;h
tkrh gSA bls
eSfuUDl
fçfefVok
(Meninx
primitiva)
dgrs gSaA

efLr"d nks
eSEcszUl
ds }kjk
lqjf{kr
jgrk
gS] ,d
vanj iryh
ik;kesVj
(inner
piamater)
rFkk nwljh
ckgjh eksVh
MwjkesVj
(durama-
ter)
ds }kjkA

buds
efLr"d ds
Åij
eSEczsUl
,sfEQfc;k
ds gh
leku gSA

budk
efLr"d Hkh
nks eSEcSzUl ls
lqjf{kr jgrk
gSA vanj dh
eSEczsu dks
ik;k &
vjSdukW;M
(piaarach-
noid) rFkk
ckgj dh
eSEczsu dks
MwjkesVj
dgrs gSaA

Lrfu;ksa dk
efLr"d rhu
eSEcSzUl }kjk
lqjf{kr jgrk
gSS vanj dh
eSEcSu dks
ik;kesVj]
e/; dh
eSEczSu dks
vjSdukW;M
rFkk ckgj dh
eSEczsu dks
MwjkesVj dgrs
gSaA

Lkkj.kh Ø- 3-5% Prosencephalon or Fore-brain
(A) Olfactory Lobes

1 2 3 4 5 6

1- fLFkrh

(Position)
eNyh esa ;s
lSjhcze
ds ,s.Vhjks&
ysVjy Hkkxksa ls
tqM+s jgrs gSa]
vr% nksuksa
vkWYQSDVjh
yksCl ds e/;
vf/kd nwjh
jgrh gSA

,sfEQfc;k
esa ;s lSjhcze
ds lkeus
,d&nwljs ls
tqM+s jgrs gSaA

jsIVkbYl
esa ;s lSjhcze
ds lkeus
ikl&ikl
fLFkr gksrs
gSa rFkk
lSjhcze ls
vkWYQSDVjh
VSªDV }kjk
tqM+s jgrs
gSaA

if{k;ksa
esa ;s
lSjhczy
gSfeLQh;lZ
ds vkxs
tqM+s
jgrs gSa
rFkk
budk
vf/kdka'k
Hkkx bUgha
gSfeLQh;lZ
ds uhps
<dk jgrk
gSA

eSeYl esa ;s
Li"V :i
ls lSjhczy
gSfeLQh;lZ
ds vxz Hkkx
ls tqM+s jgrs
gSa rFkk
budk vk/kk
Hkkx
gSfeLQh;lZ
ds uhps
jgrk gSA
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2- vkdkj
rFkk
lkbt

(Shape
and Size)

eNfy;ksa esa ;s
vR;kf/kd
fodflr]
cM+s vkdkj
ds ckbYkksCM
gksrs gSaA
blhfy,
eNfy;ksa esa
efLr"d dks
ukst&
efLr"d
(Nose-brain)
dgrs gSaA ;s
tUrq xU/k
ds fy,
vR;Ur
laosnu'khy
gksrs gSaA

,sfEQfc;Ul
esa ;s NksVs ,oa
xksykdkj gksrs
gSaA ;s tUrq
xU/k ds fy,
vf/kd
laosnu'khy
ugha gksrs gSaA

xU/k ds fy,
vf/kd
laosnu'khy
u gksus ds
dkj.k]
jsIVkbYl esa
Hkh ;s
NksVs ,oa
de
fodflr
gksrs gSaA

if{k;ksa esa ;s
NksVs rFkk
dksfudy
gksrs gSaA ;s
Hkh xU/k ds
fy, de
laosnu'khy
gksrs gSA

eSeYl esa ;s
yEcs ,oa
NksVs gksrs
gSaA

3-
vkWYQSdVjh
yksCl
ds Hkkx
(The
parts of
Olfactory
lobes)

çR;sd
vkWYQSDVjh
yksc ,d
vkWYQSDVjh
VSDV ;k
iSMfUdy
(Olfactory
tract or
peduncle)
rFkk ,d
ckbyksCM
vkWYQSDVjh
cYc
(Olfactory
bulb) esa
foHkkftr jgrk
gSA

,sfEQfc;Ul
esa vkWYQSDVjh
yksCl VªSDV
rFkk cYc esa
foHkkftr ugha
gksrs gSaA

jsIVkbYl esa
çR;sd
vkWYQSDVjh
yksc ,d
yEcs
iSMfUdy
(peduncle)
rFkk ,d
NksVs
uksM~;wy
(nodule) ds
vkdkj ds
vkWYQSDVjh
cYc eas
foHkkftr
jgrs gSA

if{k;ksa esa
vkWYQSDVjh
yksCl
iSMfUdy
rFkk
vkWYQSDVjh
cYc esa
foHkkftr
ugha gksrs
gSaA

buesa
çR;sd
vkWYQSDVjh
yksc ,d
eqxnj ds
vkdkj ds
vkWYQSDVjh
cYc rFkk
vkWYQSDVjh
VSªDV
esa foHkkftr
jgrk gSA
VªSDV dk
Hkkx
gSfeLQh;j
ds uhps
<dk jgrk
gSA

4-
vkWYQSDVjh
lSd ls
lEcU/k

(Relation
with
Olfactory
sac)

eNfy;ksa esa
vkWYQSDVjh
cYc]
vkWYQSDVjh lSd
(Olfactory
sac) ls lh/ks
lEcf/kr jgrs
gSaA

,sfEQfc;Ul
esa vkWYQSDVjh
cYc]
vkWYQSDVjh
lSd ls lh/ks
lEcfU/kr ugha
gksrs gSaA

vkWYQSDVjh
cYc dk
vkWYQSDVjh
lSd ls
lehiLFk
lEcU/k ugha
gksrk gSA

if{k;ksa eas
Hkh
vkWYQSDVjh
cYc dk
vkWYQSDVjh
lSd ls
lh/kk
lEcU/k ugha
gksrk gSA

Lru/kkfj;ksa
eas
vkWYQSDVjh
cYc dk
vkWYQSDVjh
;k usty
lSd ls
lh/kk ;k
lehiLFk
lEcU/k
gksrk
gSA
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5-

vkWYQSDVjh
oSf.Vªfdy

(Olfact-
ory
Ventric-
les)

vkWYQSDVjh
yksCl dh xqgk
dks vkWYQSDVjh
oSf.Vªfdy ;k
jkbukslhy
(rhinocoels)
dgrs gSaA
eNfy;ksa esa ;g
vf/kd pkSM+h ;k
fodflr gSA

,sfEQfc;Ul
esa jkbukslhy
NksVh rFkk
l¡djh gksrh
gSA

jsIVkbYl esa
Hkh
jkbukslhy
l¡djh gksrh
gSA

if{k;ksaa ds
vkWYQSDVjh
yksCl esa
jkbukslhy
xqgk
vuqifLFkr
gksrh gSA

buds
vkWYQSDVjh
yksCl esa
jkbukslhy
xqgk
mifLFkr
gksrh gSA

Lkkj.kh Ø- 3-6% (B) Cerebral Hemispheres or Cerebrum

1- vkdkj
,oa
lkbt

(Shape
and size)

eNfy;ksa esa
lSjhcze cM+k
rFkk pkSdksj
gksrk gSA ;g
ck;sa ,oa nk;sa
lSjhczy
gSfeLQh;lZ es
foHkkftr ugha
gksrs] vr%
buesa ehfM;u
xzwo vuqifLFkr
gksrk gSA

,sfEQfc;Ul
esa lSjhcze
ehfM;u
njkj }kjk
nks (left and
right)
yEcs ,oa
vksoy
(oval)
lSjhczy
gSfeLQh;lZ
esa foHkkftr
jgrk gSaA

jsIVkbYl
esa Hkh
lSjhcze nks
vksoy
lSjhczy
gSfeLQh;lZ
esa ehfM;u
njkj
ds }kjk
foHkkftr
jgrk gSA

if{k;ksa es
lSjhcze nks
vR;kf/kd
cM+s uk'kikrh
ds vkdkj ds
lSjhczy
gSfeLQh;lZ
esa ,d xgjh
lSftVy
njkj
(sagittal
fissure) }kjk
foHkkftr
jgrs gSa tks
vkxs ls
vkWYQSDVjh
yksCl rFkk
ihNs ls
Mkbu-
flQSykWu dks
<ds jgrs gSaA

eSeYl esa
nksauks lSjhczy
gSfeLQh;lZ
uk'kikrh ds
vkdkj ds
rFkk
vR;kf/kd
fodflr ,oa
cM+s gksrs gSa
tks ,d xgjh
lSftVy
njkj }kjk
,d&nwljs ls
iF̀kd~ jgrs
gSA budk
vxz Hkkx
vkWYQSDVjh
yksCl dks
rFkk fiNyk
Hkkx e/;
efLr"d dks
<ds
jgrk gSA

2-
U;wjksiksj

(Neurop-
ore)

eNfy;ksa esa
lSjhcze ds
feMoS.Vªy ry
ij VfeZuy
rfU=dkvksa ds
fy, ,d
U;wjksiksj
(neuropore)
fNnz gksrk gSA

,sfEQfc;Ul
esa ;g fNnz
vuqifLFkr
gksrk gSA

jsIVkbYl
esa Hkh ;g
vuqifLFkr
gksrk gSA

if{k;ksa esa
Hkh ;g
vuqifLFkr
gksrk gSA

Lru/kkfj;ksa es
Hkh ;g
vuqifLFkr
gksrk gSA

3- lrg

(Surface)
eNfy;ksa esa
lSjhcze dh
lrg
fpduh gksrh
gSA bl ij
QksYM~l

,sfEQfc;Ul
esa
lSjhczy
gSfeLQh;lZ
dh lrg
eNfy;ksa

jsIVkbYl
esa Hkh lrg
fpduh
rFkk
QksYM~l
,oa njkjsa

if{k;ksa esa
gSfeLQh;lZ
dh lrg
de fpduh
fdUrq
QksYM~l ,oa

Lru/kkfj;ksa esa
çR;sd
gSfeLQh;j
ij
flyfo;u]
jkbuy rFkk
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,oa njkjsa
vuqifLFkr
gksrh gSaA

tSlh gh
gksrh gSaA

vuqifLFkr
gksrh gSaA

njkjksa dk
iw.kZ vHkko
gksrk gSA

fgIiksdSEiy
njkjsa gksrh gSa
ftlds
QyLo:i
çR;sd
gSfeLQh;j
Ý.Vy]
jkbuy]
iSjkbVy]
VSEiksjy
rFkk
fgIiksdSEiy
yksCl esa
foHkkftr
jgrk gSA

4-
lSjhczy
dkWVsZDl

(Cerebral
cortex)

eNfy;ksa ds
lSjhcze esa ;g
vuqifLFkr
gksrk gS]
D;ksafd
xzs&eSVj
lSjhcze dh
xqgk ;k
ysVjy
oSf.Vªfdy dks
vkLrfjr
djrk gSA

,sfEQfc;Ul
ds
gSfeLQh;lZ
esa lSjhczy
dkWVsZDl
izkjfEHkd
voLFkk dks
n'kkZrk gSA

jsIVkbYl
ds
gSfeLQh;lZ
esa ;g de
fodflr
gksrk gSA

if{k;ksa ds
gSfeLQh;lZ
esa ;g
Lru/kkfj;ksa
ls de
fodflr
gksrk gSA

Lru/kkfj;ksa
ds
gSfeLQh;lZ esa
lSjhczy
dkWVsZDl
lqfodflr
gksrk gS]
vFkkZr~
Lru/kkfj;ksa
ds
gSfeLQh;lZ
dk cgjh
eksVk Lrj
xzs&eSVj dk
cuk gksrk
gSA

5-
iSfy;e

(Pallium)

lSjhcze dh
Nr ;k
iSfy;e (roof
or pallium)
eNfy;ksa essa
vR;Ur de
fodflr gksrh
gSA

,sfEQfc;Ul
lSjhczy
gSfeLQh;lZ
esa iSfy;e
eNfy;ksa dh
vis{kk dqN
Bhd
fodflr
gksrh gSA

jsIVkbYl
ds
gSfeLQh;lZ
esa iSfy;e
,sfEQfc;Ul
dh vis{kk
vkSj vf/kd
fodflr
gksrh gSA

if{k;ksa ds
gSfeLQh;lZ
esa iSfy;e
Lru/kkfj;ksa
dh vis{kk
de fodflr
gksrh gSA

Lru/kkfj;ksa
ds lSjhczy
gSfeLQh;lZ esa
iSfy;e
vR;kf/kd
lqfodflr
gksrh gSA

6-
dkWjiksjk
fLVª,Vk

(Corpora
striata)

eNfy;ksa esa
lSjhcze dh
os.Vªks&ysVjy
nhokjsa & ;k
dkWjiksjk
fLVª,Vk
vR;Ur de
fodflr gksrh
gSA

,sfEQfc;Ul
esa ;s
eNfy;ksa dh
vis{kk vf/kd
fodflr
gksrh gSaA

jsIVkby
esa ;s
eksVh ,oa
lqfodflr
gksrh gSaA

if{k;ksa esa ;s
eksVh rFkk
vR;kf/kd
fodflr
gksrh gSaA

Lru/kkfj;ksa ds
gSfeLQh;lZ
esa ;s
rqyukRed
nf̀"V ls de
fodflr gksrh
gSaA
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dkWMsZVl ds fofHkUu
rU=ksa dk---

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

7-
dkWjil
dSyksle

(Corpus
callosum)

eNfy;ksa ds
lSjhcze esa
vuqifLFkrA

vuqifLFkr vuqifLFkrA vuqifLFkrA dsoy
Lru/kkfj;ksa ds
lSjhczy
gSfeLQh;lZ esa
mifLFkr gksrk
gSA dkWjil
dSyksle
rfU=dk
Ård ls
cuh ,d
vuqçLFk cS.M
ds :i esa
gksrk gS tks
nksuksa
gSfeLQh;lZdks
,d&nwljs ls
vanj ls
tksM+s jgrk
gSA

8-

ysVjy
oSf.VªfdYl

(Lateral
ventricles)

ysVjy
oSf.VªfdYl dks
iSjklhYl
(paracoeles)
Hkh dgrs gSa
tks lSjhcze dh
xqgk,¡
dgykrh gSaA
eNfy;ksa ds
lSjhcze esa
;g pkSM+h
,oa
v'kkf[kr
gksrh gSaA

,sfEQfc;Ul
ds
gSfeLQh;lZ
esa Hkh ;s
v'kkf[kr
gksrh gSaA

jsIVkbYl
ds
gSfeLQh;lZ
esa Hkh ;s
v'kkf[kr
gksrh gSaA

if{k;ksa ds
gSfeLQh;lZ
esa Hkh ;s
v'kkf[kr
gksrh gSaA

Lru/kkfj;kss ds
lSjhczy
gSfeLQh;lZ
esa ;s
lqfodflr
rFkk 'kkf[kr
gksrh gSaA

Lkkj.kh Ø- 3-7% (C) Diencephalon

1-
vkdkj
,oa
lkbt
(Shape
and
Size)

eNfy;ksa esa
Mkbu-flQsykWu
NksVk ,oa l¡djh
vkÑfr dk
gksrk gSA bldk
MkWlyZ ry
lSjhcSye ds
vxz Hkkx ds
uhps <dk jgrk
gSA

,sfEQfc;Ul esa
MkbuflQsykWu
NksVk rFkk
jkWEckW;My
(rhombiodal)
vkÑfr dk
gksrk gSA
bldk MkWlyZ
ry lSjhcSye
ds }kjk <dk
ugha gksrk gSA

jsIVkbYl esa
MkbuflQsykWu
NksVk rFkk
xksykdkj
vkÑfr dk
gksrk gSA
bldk
MkWlZy Hkkx
lSjhczy
gSfeLQh;lZ
rFkk vkWfIVd
yksCl
ds }kjk
<dk jgrk
gSA

if{k;ksa esa
Mkbu&
flQsykWu
dk MkWlZy
Hkkx
lSjhczy
gSfeLQh;lZ
rFkk
lSjhcSye
ds }kjk
<dk jgrk
gSA

Lru/kkfj;ksa
esa Mkbu&
flQsykWu
çk;% iw.kZ:i
ls lSjhczy
gSfeLQh;lZ
ds fiNys
c<+s gq,
Hkkxksa ls
<dk jgrk
gSA
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dkWMsZVl ds fofHkUu
rU=ksa dk---

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

2-
,fiQk&
bflvy
,sijsVl
(Epiph-
yseal
Appar-
atus)

eNfy;ksa esa
MkbuflQsyku
dh MkWlZy
lrg ;k Nr
ls
,fiQkbflvy
,sijsVl ,d
yEcs ihfu;y
LVkWd (pineal
stalk) ftlds
fljs ij ,d
xksy ihfu;y
ckWMh (pineal
body) fLFkr
gksrh gS] ds :i
esa tqM+k jgrk
gSA blesa
isjkbVy vax
(parietal
organ) dk
vHkko gksrk gSA

esa<d esa
ihfu;y
LVkWd NksVk
gksrk gSA
VSMiksy
(tadpole)
ykokZ esa blds
fljs ij ,d
NksVh] xksy
ihfu;y
ckWMh fLFkr
jgrh gS] fdUrq
o;Ld esa<d
esa ihfu;y
ckWMh blls
vyx gksdj
Ldy (Skull)
ds Åij fLFkr
jgrh gSA
iSjkbVy vax
dk blesa Hkh
vHkko gksrk
gSA

jsIVkbYl esa
,fiQk&
bflvy
,sijsVl ,d
,s.Vhfj;j
iSjkbVy
vax
rFkk ,d
iksLVhfj;j
ihfu;y
ckWMh
ds :i esa
gksrk gSA

if{k;ksa esa
ihfu;y
LVkWd
NksVk rFkk
oVhZdy
(vertical)
gksrk gSA
ihfu;y
ckWMh
NksVh] xksy
rFkk dksey
vax ds :i
esa gksrh gSA
iSjkbVy
vax
vuqifLFkr
gksrk gSA

Lru/kkfj;ksa
esa ihfu;y
LVkWd
yEck rFkk
ihNs dh
vksj >qdk
jgrk gSA
ihfu;y
ckWMh
NksVh ,oa
xksykdkj
gksrh gSA
iSjkbVy
vax
vuqifLFkr
gksrk gSA

3-
bu&
Qf.Mcqy
(Infun-
dibulum)

eNfy;ksa esa
buQf.Mcqye
,d [kks[kyh
mHkkj tSlh
jpuk gS tks
MkbuflQsykWu
ds oS.Vªy ry
ls fudyrh gS
rFkk vkWfIVd
fd,Tek (optic
chiasma) ds
ihNs fLFkr gksrh
gSA ;g ,d cM+s
ehfM;u yksc
(median lobe)
rFkk nks ysVjy
NksVs bUQhfj;j
yksCl (inferior
lobes) tks ihNs
iryh nhokj ds
cus lSDdl
oSLdqyksll
(Saccus
vasculosus) esa
mHkjs jgrs gSa]
ls feydj cuk
gksrk gSA

esa<d esa
buQf.Mcqye
,d cM+s
ehfM;u
ckbyksCM
(bilobed)
jpuk ds :i
esa gksrk gSA
blesa
bUQhfj;j
yksCl rFkk
lSDdl
oSLdqyksll
vuqifLFkr
gksrs gSaA

jsIVkbYl esa
buQf.Mcqye
MkbuflQsykWu
ds oS.Vªy
ry ij rFkk
vkWfIVd
fd,Tek ds
ihNs mHkkj
ds :i esa
gksrk gSA
blesa
bUQhfj;j
yksCl rFkk
lSDdl
oSLdqyksll
vuqifLFkr
gksrs gSaA

if{k;ksa esas
Hkh buQ&
f.Mcqye
NksVk rFkk
fcuk
bUQhfj;j
yksCl rFkk
lSDdl
oSl&
dqyksll
ds gksrk gSaA

Lru/kkjh esa
buQ&
f.Mcqye
NksVk rFkk
fcuk
bUQhfj;j
yksCl rFkk
lSDdl
oSLdqyksll
ds gksrk gSA
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dkWMsZVl ds fofHkUu
rU=ksa dk---

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

4-
fiV~;wVjh
ckWMh
(Pituit-
ary
body)

eNfy;ksa es
ehfM;u
buQf.Mcqyj
yksc ds i'p
Hkkx esa ,d
vksoy
gkbiksQkbfll
(hypophysis)
jpuk tqM+h
jgrh gSA ;s
nksuksa Hkkx
feydj
fiV~;wVjh
ckWMh dk
fuekZ.k djrs
gSaA

esa<d esa
gkbiksQkbfll
,d vksoy ,oa
piVh jpuk
gksrh gS tks
buQf.Mcqye
ds i'p Hkkx
esa fLFkr gksrh
gSA ;s nksuksa
Hkkx feydj
esa<d esa
fiV~;wVjh
ckWMh dk
fuekZ.k djrs
gSaA buesa
Hkh ;g jpuk
vuqifLFkr
gksrh gSA

jsIVkbYl esa
Hkh
buQf.M&
cqye ,oa
i'p
gkbiksQkbfll
feydj
fiV~;wVjh
ckWMh dk
fuekZ.k djrs
gSaA

if{k;ksa esa
oS.Vªy
buQf.M&
cqye rFkk
i'p
gkbiksQkfll
feydj
fiV~;wVjh
ckWMh dk
fuekZ.k
djrs gSaA

Lru/kkfj;ksa
esa
buQf.M&
cqye] i'p
gkbiks&
Qkbfll
rFkk ,d
b.Vj&
ehfM,V
yksc
feydj
fiV~;wVjh
ckWMh dk
fuekZ.k djrs
gSaA

5-
dkWiZl
,fYcdSUl
(Corpus
albicans)

eNfy;ksa ds
MkbuflQsykWu
esa ;g jpuk
vuqifLFkr gksrh
gSaA

jsIVkbYl esa
Hkh ;g
vuqifLFkr
gSA

if{k;ksa esa
Hkh ;g
vuqifLFkr
gksrh gSA

Lru/kkfj;ksa
esa fiV~;wVjh
ds ihNs ,d
NksVh xksy
jpuk fLFkr
gksrh gS
ftls
dkWiZl
,fYcdSul
;k dkWilZ
,fYcdSUl
;k dkWiZl
eSfeySjh
(corpus
mammillare)
dgrs gSaA

6-
fefMy
dkWfe';ksj
(Middle
comm-
issure)

MkbuflQsykWu
dh xqgk dks
Mk;kslhy
(diocoel) dgrs
gSaA ;g ysVjyh
vkWfIVd
FkSysekbZ
(opticthalami)
ls f?kjh jgrh
gS] fdUrq
eNfy;ksa esa bu
FkSysekbZ dks
vanj ls vkil
esa tksM+us okys
fefMy
dkWfe';ksj dk
vHkko gksrk gSA

,sfEQfc;Ul esa
Hkh vkWfIVd
FkSysekbZ
mifLFkr gksrh
gSa] fdUrq
fefMy
dkWfe';ksj
vuqifLFkr
gksrk gSA

jsIVkby esa
Hkh vkWfIVd
FkSysekbZ
mifLFkr]
fdUrq
fefMy
dkWfe';ksj
vuqifLFkr
gksrk gSA

if{k;ksa esa
Hkh ehfMy
dkWfe';ksj
vuqifLFkr
gksrk gSA

Lru/kkfj;ksa
esa nksuksa
vkWfIVd
FkSysekb&
Mk;kslhy esa
vkil esa
fefMy
dkWfe';ksj
ds }kjk
tqM+h jgrh
gSA
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dkWMsZVl ds fofHkUu
rU=ksa dk---

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

Lkkj.kh Ø- 3-8% (D) Mesencephalon or Mid-brain

1 2 3 4 5 6

1-
vkWfIVd
yksCl
(Optic
lobes)

eNfy;ksa esa
e/;efLr"d
MkWlZyh nks
cM+s [kks[kys
vkWfIVd
yksCl ;k
dkWjiksjk
ckbtSfeuk
(Corpora
bigemina) ls
feydj cuk
gksrk gSA
buds vanj
dh xqgk dks
vkWIVkslhy
(optocoel)
dgrs gSaA
budk
vf/kdka'k Hkkx
lSjhcSye
ds }kjk <dk
jgrk gSA

,sfEQfc;Ul
eas e/;&
efLr"d nks
cM+s ysVjy
xksykdkj ,oa
[kks[kys
vkWfIVd
yksCl ;k
dkWjiksjk&
CkkbtSfeuk
ls feydj
cuk gksrk gSA
buesa
vkWIVkslhy
lqfodflr
gksrh gSA
budk MkWlZy
ry fdlh
Hkkx ds }kjk
<dk gqvk
ugha gksrk gSA

jsIVkbYl esa
e/;
efLr"d dk
fuekZ.k nks
ehfM;e]
vksoy
MkWlksZysVjy
[kks[kys
vkWfIVd
yksCl ;k
dkWjiksjk
ckbtSfeuk
ls feydj
gksrk gSA
vkWIVkslhy
lqfodflr
rFkk
MkWlZyh ;s
fdlh
Hkkx }kjk
<ds ugha
gksrs gSaA

if{k;ksa esa
nksuksa
vkWfIVd
yksCl ;k
dkWjiksjk
ckbtSfeuk
vR;kf/kd
cM+s] [kks[kys]
xksykdkj
rFkk lSjhczy
gSfeLQh;lZ
vkSj
lSjhcSye ds
vkil esa
feyus ds
dkj.k
ysVjyh
fLFkr
rFkk ,d&
nwljs ls
vkWfIVd
dkWfe';ksj
(Optic
commissure)
ds }kjk tqM+s
jgrs gSaA
vkWIVkslhy
lqfodflr
gksrh gSA

Lru/kkfj;ksa
eas e/;&
efLr"d pkj
NksVs]
Bksl ,oa
xksykdkj
vkWfIVd
yksCl ;k
dkjiksjk
DokfMª&
tSfeuk
(Corpora
quadrige-
mina) ls
feydj cus
gksrs gSa tks
vf/kdka'kr%
ls feydj
cus gksrs gSa
tks
vf/kdka'kr%
lSjhczy
gSfeLQh;lZ
ds }kjk <ds
jgrs gSaA
vkWIVkslhy
vuqifLFkrA

2- Øwjk
lSjhczkbZ
(Crura
cerebri)

eNfy;ksa ds
e/;&efLr"d
;k vkWfIVd
yksCl dh
tehu ;k
Øwjk
lSjhczkbZ
de ;g
fodflr gkssrh
gS rFkk Hkkx
oS.Vªyh
vf/kdka'kr%
bUQhfj;j
yksCl rFkk
lSDdl
ds }kjk
<dk jgrk
gSA

,sfEQfc;Ul
esa Øwjk
lSjhczkbZ
vkWfIVd
yksCl ds
uhps yEcor~
gksdj
Mkbu&
flQsykWu dks
esM~;wyk ls
tksM+rs gSa
rFkk budk
dqN Hkkx
fiV~;wVjh ls
<dk jgrk
gSA

jsIVkbYl esa
Øwjk
lSjhczkbZ
eksVh fdUrq
vis{kkÑr
de
fodflr
gksrh gSaA

if{k;ksa esa
Øwjk
lSjhczkbZ
jsIVkbYl dh
rjg gksrh
gSaA

Lru/kkfj;ksa
esa Øwjk
lSjhczkbZ
vU;
d'ks#fd;ksa
dh vis{kk
vf/kd
fodflr
gksrh gSaA
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dkWMsZVl ds fofHkUu
rU=ksa dk---

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

Lkkj.kh Ø- 3-9% Rhombencephalon or Hind-Brain

(A) Cerebellum

1 2 3 4 5 6

1- vkdkj
rFkk lkbt
(Shape and
Size)

eNfy;ksa esa
lSjhcSye
jkWEckW;My
(rhomboidal),
yEck rFkk cM+s
vkdkj dk
gksrk gSA
bldk vxz
MkWlZy Hkkx
e/;&efLr"d
rFkk
MkbuflQsykWu
rFkk i'p
MkWjly Hkkx
eSM~;wyk dks
Åij ls <ds
jgrk gSA

,sfEQfc;Ul
esa
lSjhcSye
NksVk]
l¡djk
MkWjly
cS.M
ds :i esa
vkWfIVd
yksCl ds
Bhd ihNs
gksrk gSA

jsIVkbYl esa
lSjhcSye
NksVk]
piVk]
lSfelj
dqyj fjt
(semi-
circular
ridge)
ds :i esa
gksrk gSA

if{k;ksa esa
lSjhcSye
vR;kf/kd
cM+k] vxz ,oa
i'p fn'kk esa
yEck gksrk
gSA bldk
vxz Hkkx
e/; &
efLr"d dks
rFkk i'p
Hkkx eSM~;wyk
dks Åij ls
<ds jgrk
gSA

Lru/kkfj;ksa
esa lSjhcsye
vU; lHkh
d'ks#fd;ksa
ls vR;kf/kd
cM+k rFkk
VªkUlolZyh
yEck
(transversely
elongated)
gksrk gSA
bldk vxz
Hkkx e/;
efLr"d
rFkk i'p
Hkkx eSM~;wyk
dks Åij ls
<ds jgrk
gSA

2- foHkktu
(Division)

eNfy;ksa esa
lSjhcSye nks
vuqçLFk njkjksa
dh lgk;rk
ls rhu yksCl
esa foHkkftr
jgrk gSA

esa<d
esa ;g
vfoHkkftr
jgrk gSA

jsIVkbYl esa
Hkh ;g
vfoHkkftr
jgrk gSA

if{k;ksa esa
lSjh&cSye
rhu yksCl
esa foHkkftr
jgrk
gSA ,d cM+k
ehfM;u
ofeZl
(vermis)
rFkk nks
NksVs ysVjy
¶yksdqykbZ
(flocculi)A

Lru/kkfj;ksa
esa lSjhcSye
ik¡p yksCl
esa foHkkftr
jgrk
gSA ,d
ehfM;u
ofeZl] nks
ysVjy
yksCl] rFkk
nks
¶yksdqyeA

3- lrg
(surface)

eNfy;ksa ds
lSjhcSye dh
MkWjly lrg
ij vfu;fer
QksYM~l
(folds) ik;s
tkrs gSaA

esa<d ds
lSjhcSye
dh lrg
fpduh
rFkk fcuk
QksYM~l ds
gksrh gSA

jsIVkbYl esa
Hkh
lSjhcSye
dh lrg
fpduh gksrh
gSA

if{k;ksa esa
lSjhcSye dh
lrg pkjksa
vksj ls
QksYMs~M
(folded)
gksrh gSA

Lru/kkfj;ksa
esa lSjhcSye
dh lrg
pkjksa vksj ls
vR;kf/kd
QksYMsM
(folded)
gksrh gSA

4-
oSf.Vªfdy
(Ventricle)

lSjhcSye dh
xqgk
dks ,filhy
(epicoel)
dgrs gSaA
eNfy;ksa ds
lSjhcSye

,sfEQfc;Ul
ds
lSjhcSye esa
xqgk
vR;kf/kd
NksVh gksrh
gSA

jsIVkbYl ds
lSjhcSye esa
Hkh xqgk
NksVh gksrh
gaSA

if{k;ksa dk
lSjhcSye
Bksl gksrk gS]
vFkkZr~ xqgk
vuqifLFkr
gksrh gSA

Lru/kkfj;ksa
ds lSjhcSye
esa xqgk
l¡djh ,oa
'kkf[kr
gksrh gSA
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dkWMsZVl ds fofHkUu
rU=ksa dk---

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

esa ,filhy
vR;kf/kd
cM+h ;k
lqfodflr
gksrh gSA

5-
vkcZjfoVh
(Arbour
vitae)

eNfy;ksa ds
lsjhcSye esa
vkcZj foVh
vuqifLFkr
gksr gSaA

vuqifLFkrA vuqifLFkrA vuifLFkrA Lru/kkfj;ksa
ds lSjhcSye
ds vanj
fLFkr
àkbV
eSVj
(white
matter)
ckgjh
xzs&eSVj
(grey
matter) ds
vanj o{̀k
dh rjg
'kkf[kr
gksrk gS]
ftls
vkcZj
foVh dgrs
gSaA

6-
ikWUloSjksykbZ
(Pons-
varolii)

eNfy;ksa
esa ;g
vuqifLFkr
gksrk gSA

vuqifLFkrA vuqifLFkrA vuqifLFkrA Lru/kkfj;ksa
ds lSjhcSye
esa
ikWUloSjksykbZ
mifLFkr
gksrh
gSA ;g
,d
rfU=dk
Ård dh
etcwr
oS.Vªy
vuqçLFk
cS.M
(band)
ds :i esa
gksrh gS
tks
lSjhcSye
dh
nksuksa
ysVjy
lkbM~l
dks vkil
esa tksM+rh
gSA



303

dkWMsZVl ds fofHkUu
rU=ksa dk---

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

Lkkj.kh Ø- 3-10% (B) Medulla Oblongata

1 2 3 4 5 6

1- vkdkj
,oa lkbt
(shape
and size)

eNfy;ksa esa
eSM~;wyk
vkWCykaxsVk
cM+k] frdksuk]
[kks[kyk rFkk
ihNs dh vksj
l¡djk gksrk
gSA bldh
xqgk dks
esVklhy
(metacoel)
dgrs gSaA
bldk vkxs
dk dqN Hkkx
lSjhcSye
ds }kjk <dk
jgrk gSA

,sfEQfc;Ul
esa eSM~;wyk
NksVk]
dksfudy
(conical)
rFkk [kks[kyk
gksrk gSA

jsIVkbYl esa
eSM~;wyk
NksVk]
frdksuk ,oa
[kks[kyk
gksrk gSA

if{k;ksa esa
eSM~;wyk
NksVk]
[kks[kyk
rFkk
MkWjlyh
lSjhcSye
ds }kjk
<dk jgrk
gSA

Lru/kkfj;ksa
esa eSM~;wyk
pkSM+k] frdksus
vkdkj dk
rFkk [kks[kyk
gksrk gSA
ihNs dk Hkkx
l¡djk gksrk
gSA eSM~;wyk
dk dqN vxz
Hkkx
lSjhcSye
ds }kjk <dk
gksrk gSA

2-
jSfLVQkWeZ
ckWMht
(Restiform
bodies)

eNfy;ksa esa
eSM~;wyk ds
vxz Hkkx ds
nksuksa
vksj ,d&,d
iryh nhokj
dh vfu;fer
[kks[kyh
jpuk,¡ fLFkr
gksrh gSaA ;s
jpuk,¡
jSfLVQkWeZ
ckWMht
dgykrh gaSA

,sfEQfc;Ul
ds eSM~;wyk
esa ;s jpuk,¡
vuqifLFkr
gksrh gSaA

jsIVkbYl esa
Hkh ;s
vuqifLFkr
gksrh gSA

if{k;ksa esa
Hkh ;s
jpuk,¡
vuqifLFkr
gksrh gSaA

Lru/kkfj;ksa
esa Hkh bu
jpukvksa dk
iw.kZ vHkko
gksrk gSA

3- oS.Vªy
¶ySDlj
(Ventral
flexure)

eNfy;ksa
eas ;g
vuqifLFkr
gksrk gSA

,sfEQfc;Ul
esa Hkh ;g
vuqifLFkr
gksrk gSaA

jsIVkbYl eas
eSM~;wyk
rFkk
Likbuy
dkWMZ
(spinal
cord) oS.Vªy
¶ySDlj ij
vkil esa
feys jgrs
gSaA

if{k;ksa esa
Hkh
jsIVkbYl
dh rjg
oS.Vªy
¶ySDlj
Li"V gksrk
gSA

Lru/kkfj;ksa
esa oS.Vªy
¶ySDlj
vuqifLFkr
gksrk gSA

Lru/kkfj;ksa esa nksuksa gSfeLQh;lZ vanj ls ,d&nwljs ls ,d vuqçLFk
Lru/kkfj;ksa QkbclZ dh cS.M] ftls dkWiZl dSyksle (Corpus
callosum) dgrs gSa] ds }kjk tqM+s jgrs gSaA ;g ;wFkhfj;Ul
Lur/kkfj;ksa dk ,d fo'ks"k y{k.k gksrk gS tks vU; vkSj fdUgha
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d'ks#dh tUrqvksa ¼çksVksFkhfj;u ,oa eSVkFkhfj;u esa Hkh½ ds efLr"d
esa ugha ik;k tkrkA

(ii) vkYQSDVjh yksCl NksVs fdUrq Li"V rFkk gSfeLQh;lZ ls <ds jgrs
gSaA

(iii) MkbuflQsykWu rFkk e/; efLr"d Hkh gSfeLQh;lZ ls <ds jgrs gSaA
Lru/kkfj;ksa esa vkWfIVdyksCl Bksl ,oa la[;k esa pkj gksrs gSa] ftUgas
dkWikZsjk DokfMªtSfeuk (Corpora quadrigemina) dgrs gSaA
Lru/kkfj;ksa esa rhljk oSf.Vªfdy ;k e/; efLr"d dk vkbVj
(iter) ,d ysVjyh piVs ofVZdy xqgk ds :i esa gksrk gS] ftls
lSjhczy ,D;wMDV (Ceribral aqueduct) dgrs gSaA

(iv) lSjhcSye vR;kf/kd cM+s] QksYMsM~ (folded) rFkk e/; efLr"d ,oa
eSM~;wyk ds Åij rd QSys jgrs gSaA ;g ,d ofeZl (Vermis), nks
ysVjy ¶yksdqykbZ (Lateral flocculi) rFkk muds e'k:e
(mushroom) ds vkdkj ds ço/kksZa ;k iSjk¶yksdqykbZ
(Paraflocculi) ds :Ik esa gksrk gSA

(v) Lru/kkfj;kssa ds i'p efLr"d esa vU; eq[; y{k.k ds vUrxZr
fijsfeM~l (Pyramids) vkrs gSa tks okWy.Vsjh eksVj bEiYLk
(voluntary motor impulse) dks gk;j lS.Vj ;k ikWUl oSjksykbZ
(Pons varoli) ftlds uoZ QkbclZ foifjr gSfeLQh;lZ rFkk
lSjhcSye dks ØkWl djrs gSa rFkk vuqçLFk QkbclZ dh VªSiStkWbM
ckWMh (Trapezoid body) tks /ofu bEiYl dks fjys (relay) djrh
gSa] dks ys tkrs gSaA

viuh izxrh tk¡fp, (Check Your Progress)

16- Lrfu;ksa ds efLr"d dk og Hkkx tks is'kh; lkeatL; dks lUrqfyr
djrk gS&

¼v½ çefLr"d ¼c½ vuqefLr"d

¼l½ dkWilZ dSyksle ¼n½ eSM~;wykA

17- essa<d ;k 'k'kd dh jpuk esa vkbVj ;k flfYo;l dh ,sDokMDV dgk¡a
ik;h tkrh gS\

¼v½ ân; esa ¼c½ efLr"d esa

¼l½ oD̀d esa ¼n½ d.kZ esaA

18- efLr"d gS&

¼v½ ,DVksMehZ ¼c½ ehlksMehZ

¼l½ ,DVksMehZ ,oa ehlksMehZ ¼n½ ,.MksMehZA
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19- rhljk oSf.Vªfdy gksrk gSS&

¼v½ ân; esa ¼c½ efLr"d esa

¼l½ oD̀d esa ¼n½ ;Ñr esaA

20- ekWujks dk fNnz fdl&fdl ds chp gksrk gS\

¼v½ efLr"d ,oa es#jTtq ¼c½ rhljk ,oa pkSFkk oSf.Vªfdy

¼l½ Mk;kslhy ,oa vkbVj ¼n½ ik'oZ ,oa rhljk oSf.VªfdyA

21- 'k'kd ds efLr"d esa og Hkkx tks esa<d esa ugh gksrk gS&

¼v½ gkbiksFkSysel ¼c½ fiV~;wVjh

¼l½ eSM~;wyk ¼n½ dkWilZ dSyksleA

22- dkiZl dSyksle ik;k tkrk gS&

¼v½ mHk;pj ¼c½ ljhl`i

¼l½ Lruh ¼n½ i{khA

23- efLr"d vax gS&

¼v½ ikpu rU= dk ¼c½ 'olu rU= dk

¼l½ rfU=dk rU= dk ¼n½ laogu rU= dkA

3-4 ew=tuu rU= dk rqyukRed v/;;u
(Comparative Account of Urinogenital
System)

p;kip; fØ;kvksa (Metabolic activities) Lks 'kjhj esa fofHkUu inkFkksZa ,oa
mitkr inkFkksZa dks mRiUUk fd;k tkrk gS] vko';d inkFkksZ a dks 'kjhj ds }kjk
mi;ksx dj fy;k tkrk gSA vU; 'ks"k inkFkksZ a ,oa mitkr inkFkksZ a dk mi;ksx
ugha fd;k tkrk gS] og inkFkZ 'kjhj ds fy, vuqi;ksxh inkFkZ gksrs gSaA ;g
vuqi;ksxh ;k vif'k"V inkFkZ gSa& dkcZu MkbvkWDlkbM (Carbon di-oxide),
ukbVªkstu;qDr inkFkZ (Nitrogenous products), veksfu;k (Ammonia), ;wfj;k
(Urea), ;wfjd vEy (Uric acid), o.kZd (Pigments), fØ,fVuhu
(Creatinine) ,oa fØ,Vkbu (Creatine) rFkk dqN vdkcZfud yo.k (Inorganic
salts)A dkcZu MkbvkWDlkbM vuqi;ksxh xSl gksus ds dkj.k Ropk (Skin), fxYl
(Gills) ,oa QsQM+ksa (Lungs) }kjk 'kjhj ds ckgj fudky nh tkrh gSA vU;
ukbVªkstu;qDr inkFkZ ;fn 'kjhj esa ,df=r gksrs jgs rks fo"kkDrrk (Toxicity) dks
mRiUu djsaxs ftlds dkj.k çk.kh dh èR;q Hkh gks ldrh gS] vr% bu vif'k"V
ukbVªksu;qDr inkFkksZa dks 'kjhj esa fLFkr o`Dd@xqnsZ@fdMuh (Kidney) ds }kjk
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'kjhj ls ckgj fudky fn;k tkrk gSA xqnksZ a dk dk;Z dsoy vif'k"V inkFkksZa dk
fu"dklu gh ugha gksrk gS] cfYd ;g 'kjhj esa ikuh dh ek=k dk fu;eu Hkh
djrs gSaA

d'ks#d çkf.k;ksa esa ew=tuu rU= (Urinogenital system) esa mRlthZ
(Excretory) ,oa çtuu rU=ksa dk lajpukRed nf̀"V ls vR;kf/kd fudV lEcU/k
jgrk gSA blesa leku ufydk gksrh gS bl dkj.k nksuksa dks ,d lkFk ew=tuu
(Urogenital or Urinogenital) rU= ds :i esa ekuk tkrk gSA fodkl dh nf̀"V
ls nksuksa rU=ksa esa iF̀kd~&iF̀kd~ gksus dh çof̀Ùk ik;h tkrh gSA çtuu rU=
ds }kjk v.Mk.kq (Ovum) ,oa 'kqØk.kq (Sperms) mRiUu fd;s tkrs gSa tks fd
ufydk ds }kjk 'kjhj ls ckgj fudkys tkrs gSa] tcfd xqnsZ ds }kjk vif'k"V
inkFkksZa dks ckgj fudkyk tkrk gS] ysfdu okfgfu;k¡ (Ducts), Hkzw.kh;
(Embryonic) ,oa dk;kZRed (Functional) nf̀"V ls ijLij brus fudV gksrh
gSa& eq[;r% uj çkf.k;ksa (Males) esa nksuksa rU=ksa& mRltZu (Excretory) ,oa
çtuu (Reproduction) dk v/;;u ,d lkFk djuk vko';d gksrk gSA bl
v/;k; esa dsoy d'ks#d çkf.k;ksa ds mRltZu rU= dk o.kZu fd;k x;k
gSA d'ks#d çkf.k;ksa esa eq[; mRlthZ vax o`Dd (Kidney) gksrs gSaA

3-4-1 d'ks#dh xqnsZ ,oa okfgfu;k¡
(Vertebrate Kidneys and Ducts)

lHkh d'ks#d çkf.k;ksa ds mRlthZ vaxksa dks o`Dd@xqnsZ@fdMuh (Kidneys)
dgrs gSaA budh la[;k nkss gksrh gSaA ;g nsgxqfgdk (Coelom) ds i"̀B Hkkx esa
mifLFkr gksrh gSaA

¼v½ lajpuk ,oa mRifÙk (Structure and Origin)

d'ks#d çkf.k;ksa dh çR;sd fdMuh esa vR;kf/kd la[;k es ew=/kj
ufydk,¡@;wfjfuQsjl V~;wC;wYl (Uriniferous tubules) gksrh gSA bu
ufydkvksa dks usÝkWUl (Nephrons) Hkh dgrs gSaA bu ufydkvksa dh mRifÙk
ehlksMeZ (Mesoderm) ds fo'ks"k Hkkx ehlkseh;j (Mesomere) ;k usÝksVkse
(Nephrotome) ls gksrh gSA ;g lEiw.kZ /kM+ ds çR;sd ik'oZ Hkkx esa fLFkr jgrk
gSA vkfne voLFkk (Primitive stage) esa çR;sd ehlkseh;j@usÝksVkse esa vxz fljs
ls çkjEHk gksdj ,d J̀a[kyk Øe esa ew=/kj ufydk,¡ fufeZr gksrh tkrh gSaA
çR;sd ew=/kj ufydk esa vxzfyf[kr Hkkx ik;s tkrs gSa&

1- isfjVksfu;y dhi (Peritoneal funnel)

2- eSYihth dk;@fi.M (Malpighian body)

3- ufydk (Tubule)

1- isfjVksfu;y dhi (Peritoneal funnel)& ew=/kj ufydk ds çkjfEHkd
Hkkx dks isfjVksfu;y dhi dgrs gSaA ;g ,d jksekfHk (Ciliated) lajpuk
gksrh gS tks fd ,d pkSM+s fNnz usÝksLVkse & (Nephrostome oD̀d
eq[k½ ;k lhykse eq[k (Coelomostome) }kjk nsgxqgk@lhykse esa
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[kqyrh gSA dqN oSKkfudksa ds }kjk isfjVksfu;y dhi dks gh usÝksLVkse Hkh
dgk x;k gSA usÝksLVkse ;qDr Hkzw.kh; oD̀d ufydk,¡ Hkzw.kh; fodkl rd
gh ik;h tkrh gSa ;k Hkzw.k (Embryo) ykokZ (Larva) voLFkk rd gh
lhfer jgrh gSA ,d jksekfHk (Ciliated) ufydk gksrh gS tks fd ,d
vuqnS/;Z ,d=dkjh okfguh (Duct) esa [kqyrh gSA

fp= Ø- 3-11% Urinogenital System : Structure of Embryonic Tubule

2- eSYihth dk;@fi.M (Malpighian body)& ;g ,d nksgjh fHkfÙk
okyh dqIih ;k I;kys ds vkÑfr dk gksrk gS ftldks ckseu lEiqV
(Bowman’s capsule) dgrs gSaA blds vanj vUrjk/keuh; jä
dsf'kdkvksa (Inter arterial blood capillaries) dk tky gksrk gS ftldks
Xykses#yl (Glomerulus) dgrs gSaA bl jä dsf'kdkvksa ds tky ;k
Xykses#yl esa jä dk fu%LiUnu (Ultrafiltration) gksrk gSA ckseu
lEiqV ,oa Xykses#yl nksuksa dks feykdj eSYihft;u lEiqV@
eSYihft;u dSIlwy (Malpighian capsule) dgrs gSaA Xykses#yl
(Glomerulus) esa jä dks ykus okyh okfguh dks vfHkokgh /kefudk
(Afferent arteriole) dgrs gSa vkSj viokgh /kefudk (Efferent
arteriole) ds }kjk jä Xykses#yl ls ckgj dh vksj tkrk gSA ftu
eNfy;ksa esa Xykses#yl ik;k tkrk gS ml fdMuh dks Xykses#yj
(Glomerular) fdMuh dgrs gSaA dqN eNfy;ksa esa eSYihth dk;
(Malpighian body) vuqifLFkr gksrk gSA bl çdkj dh fdMuh
dks ,Xykses#yj fdMuh (Aglomerular kidney) dgrs gSaA
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3- ufydk (Tubule)& eSYihth dk; ds i'p uykdkj Hkkx dks ufydk
(Tubule) dgrs gSaA ufydk ds Hkkx ls L=ko.k (Secretion) ,oa
iqu%'kks"k.k (Reabsorption) gksrk gSA ufydk ds dksf'kdkvksa }kjk vusd
inkFkksZa dk L=ko.k gksrk gS rFkk dqN ykHkçn inkFkksZa dk vo'kks"k.k gksrk
gS tks fd jä dks okil fd;k tkrk gSA Hkzw.kh; fodkl ds le; Hkzw.kh;
fdMuh esa lHkh ufydk,¡ dq.Mfyr (Convoluted) gksrh gSa vkSj [k.M;qDr
(Segmented) gksrh gSaA ;g lHkh ufydk,¡a ,d vuqnS/;Z (Longitudinal)
ufydk esa [kqyrh gSaA o;Ld d'ks#d çkf.k;ksa esa ufydk (Coiled)
dq.Mfyr gksrh gSA
mi;qZDr lHkh lajpuk,¡ ,d la;ksth Ård (Connective tissue) ds

vkoj.k ;k lEiqV (Capsule) esa f?kj dj vofdMuh@vooD̀d dks fufeZr djrh
gSA

¼c½ o`Dd ,oa mudh okfgfu;k¡ (Kidneys and their Ducts)
1- vkfdZusÝkWl (Archinephros)& ;g ,d vR;kf/kd vkfne çdkj dh

oD̀d@fdMuh (Primitive kidney) gSA ;g 'kjhj esa nsgxqgk (Coelom)
dh iwjh yEckbZ esa O;ofLFkr [k.M;qDr (Segmented) ufydk,¡ gksrh Fkha]
çR;sd [k.M esa ,d tksM+hA çR;sd ufydk ,d isfjVksfu;y dhi
(Peritoneal funnel) ,oa usÝksLVkse (Nephrostome) }kjk nsgxqgk esa
iF̀kd~&iF̀kd~ :i ls [kqyrh FkhA çR;sd isfjVksfu;y dhi esa ckseu
lEiqV (Bowman’s Capsule) ds vanj Xykses#yl (Glomerulus) can
gksrk FkkA çR;sd ,sls oD̀d dh ufydk,¡ ,d lkekU; okfguh esa [kqyrh
Fkha vkSj ;g lkekU; okfguh vUr eas voLdj (Cloaca) esa [kqyrh FkhA
bl çdkj ds oD̀d@fdMuh dks iw.kZ usÝkWl@gksyksusÝkWl
(Holonephros) dgrs gSa rFkk bldh okfguh dks vkfdZusfÝd
okfguh@gksyksusÝkWl (Holonephros) dgrs gSa rFkk bldh okfguh dks
vkfdZusfÝd okfguh@vk|usÝkWl okfguh (Archinephric duct) dgrs
gSaA mnkgj.k& feDlhu (Myxine) ,oa dqN ,siksMk ,sfEQfc;Ul
(Apoda-Amphibians) orZeku esa ik;s tkus okys d'ks#d çkf.k;ksa esa
vkfdZusfÝd oD̀d ugha ik;s tkrs gSaA orZeku d'ks#d çkf.k;ksa esa ew=/kj
ufydk,¡Wa (Uriniferous tubules) vkxs ls ihNs dh fn'kk esa nks ;k rhu
voLFkkvksa esa Øfed :i ls fufeZr gksrh gSA ;g voLFkk,¡ gSa& çksusÝkWl
(Pronephros), ehlksusÝkWl (Mesonephros) ,oa esVkusÝkWl
(Metanephros) mi;qZDr rhuksa çdkj dh voLFkk,¡ vkfne o`Dd ;k
vkfdZusfÝd o`Dd ls fodflr gqbZ gSaA
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fp= Ø- 3-12% Urinogenital System : Archinephros

2- çksusÝkWl (Pronephros)& ;g d'ks#d çkf.k;ksa ds 'kjhj ds vxz Hkkx
esa fLFkr gksrh gS rFkk ehlkseh;j (Mesomere) ds vxz Hkkx ls ew=/kj
ufydkvksa (Uriniferous tubules) dk fodkl gksrk gSA blesa çR;sd
[k.M (Somite) esa ,d tksM+h ew=/kj ufydk,¡ gksrh gSa rFkk dqy 1&13
ew=/kj ufydk,¡ gksrh gSaA çR;sd ufydk esa ,d Xykses#yl
(Glomerulus) gksrk gSA çR;sd ufydk ds ikl ckseu lEiqV
(Bowman’s capsule) ,oa isfjVksfu;y dhi (Peritoneal funnel) ugha
gksrs gSaA tc Xykses#yl fcuk ckseu lEiqV ds nsgxqgk (Coelom) esa
[kqyrs gSa rc mudks cká Xykses#yl (External glomerulus) dgrs gSa]
ysfdu dqN Xykses#yl ds pkjksa vksj ?ksjs gq, ckseu lEiqV gksrk gS]
bldks vUr%Xykses#yl@vkUrfjd Xykses#yl (Interal glomerulus)
dgrs gSaA
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çR;sd çksusÝkWl (Pronephros) dh ew=/kj ufydk,¡ (Uriniferous
tubules) ,d lfEefyr lkekU; okfguh çksusfÝd okfguh (pronephric
duct) essa vius inkFkksZa dks Mkydj ckgj dh vksj Hkzw.kh; voLdj
(Embryonic cloaca) esa [kqyrh gSA dqN eas ,d cM+h xqfgdk gksrh gS
ftldks çksusÝkWl xqfgdk@çksusfÝd d{k (Pronephric chamber)
dgrs gSaA Xykses#yl (Glomerulus) bu çksusfÝd d{k esa [kqyrs gSa tgk¡
og vkil esa feydj ,d la;qDr Xykses#yl cukrs gSa] bldks Xyksel
(Glomus) dgrs gSaA

mnkgj.k& lk;DyksLVksEl (Cyclostomes), eNfy;k¡ (fishes) ,oa ,sfEQfc;Ul
(Amphibians) ds Hkzw.kh; fØ;kRed (Functional) oD̀dA

ljhl`i (Reptiles), if{k;ksa (Birds) ,oa Lruh çkf.k;ksa (Mammals)
esa ;g vfØ;kRed (Non-functional) oD̀d Hkzw.kh; thou esa fodflr
gksrh gSA dsoy o;Ld oD̀d ds :i esa ;g feDlhu (Myxine) ,oa dqN
Vhfy;ksLV (Teleosts) eNfy;ksa esa ik;h tkrh gS tgk¡ ehlksusÝkWl Hkh
ik;h tkrh gSA

3- ehlksusÝkWl (Mesonephros)& bl çdkj ds oD̀d dks oksfYQ;u
dk; (Wolffian body) Hkh dgrs gSaA budh mRifÙk Hkh [k.Mh;
(Segmental) gksrh gS vkSj usÝkWVksEl (Nephrotomes) ds ml Hkkx ls
fodflr gksrh gS tks fd çksusÝkWl ds i'p Hkkx esa fLFkr gksrs gSaA çR;sd
ufydk esa ,d isfjVksfu;y dhi (Peritoneal funnel) gksrh gS tks fd
nsgxqfgdk (Coelom) esa [kqyrh gSA bl dhi esa ckseu lEiqV
(Bowman’s capsule) esa can Xykses#yl (Glomerulus) gksrk gSA
ehlksusfÝd ew=/kj ufydk,¡ (Mesonephric uriniferous tubules) iwoZ
fLFkr çksusfÝd okfguh ls lesfdr gksrh gS] bldks vc ehlksusfÝd
okfguh (Mesonephric duct) ;k oksfYQ;u okfguh (Wolffian duct)
dgrs gSaA buesa fQj eqdqyu (Budding) ds }kjk foHkktu gksrk gS ftlls
çR;sd [k.M esa bu ufydkvksa dh la[;k vf/kd gks tkrh gsSA bl dkj.k
[k.Mh; O;oLFkk (Segmental arrangement) lekIr gks tkrh gSA foHkktu
ds i'pkr~ cuus okyh ehlksusÝkWl ufydkvksa esa isfjVksfu;y dhi dk
vHkko gksrk gSA

ehlksusÝkWl] o;Ld fØ;k'khy oD̀dksa ds :i esa dqN lk;DyksLVkse
(Cyclostomes), eNfy;ksa ,oa ,sfEQfc;Ul (Amphibians) esa ik;s tkrs
gSaA

ljhlìksa (Reptiles), if{k;kas (Birds) ,oa Lruh (Mammals)& ,sfEu;ksV
(Amniote) çkf.k;ksa esa ehlksusÝkWl oD̀d dsoy Hkzw.kh; voLFkk esa gh
fØ;k'khy gksrs gSaA eksuksVªhe (Monotream) Lruh çkf.k;ksa dks NksM+dj
'ks"k ,sfEu;ksV (Amniote) çkf.k;ksa dh Hkzw.kh; voLFkk esa ew=/kj ufydk esa
isfjVksfu;y dhi dk vHkko gksrk gSA o;Ld ,sfEu;ksV çkf.k;ksa esa
ehlksusÝkWl oD̀d Úgkflr gks tkrs gSa ;k yqIr gks tkrs gSaA
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vu,sfEuvksV~l (Anamniotes) esa ehlksusÝkWl oD̀d] ,sfEu;ksV çkf.k;ksa dh
Hkzw.kh; voLFkk ds ehlksusÝkWl oD̀d ds leku gksrk gSA vu,sfEuvksV~l esa
çksusÝkWl ds ihNss 'ks"k cps lEiw.kZ usÝkVkse ls gksrk gS rFkk nsgxqgk dh
iw.kZ yEckbZ esa fujUrj jgrk gSA blds foijhr ,sfEu;ksV çkf.k;ksa ds Hkzw.k
esa ehlksusÝkWl dh mRifÙk dsoy e/; Hkkx ls gksrh gS] ;g nsgxqgk dh
iw.kZ yEckbZ esa fujUrj ugha jgrh gSA bl dkj.k o;Ld vu,sfEu;ksV~l esa
bu oD̀dksa dks vksfiLFkksusÝkWl (Opisthonephros) dgrs gSaA

fp= Ø- 3-13% Urinogenital kidney : Evolution of
Kidney in Vertebrates

ehlksusfÝd oD̀d (Mesonephric kidney) eNfy;ksa ,oa ,sfEQfc;Ul esa
fodkl ds lkFk çksusfÝd okfguh (Pronephric duct) i'p Hkkx ls
oksfYQ;u okfguh ds vxz Hkkx rd yEckbZ esa nks ufydkvksa esa foHkkftr
gks tkrh gSA ,d ufydk tks fd oksfYQ;u dk; (Wolffian body) ls
lEcU/k cuk, j[krh gS mldkss ysfMx okfguh (Leydig duct) dgrs gSa
tks fd mRlthZ ufydk ds :i esa dk;Z djrh gSA nwljh ufydk dks
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eqysfj;u ufydk (Mullerian duct) dgrs gSaA ;g ufydk eknk çk.kh esa
v.Mokfguh (Oviduct) dks cukrh gSA dqN vU; d'ks#d çkf.k;ksa esa
çksusfÝd okfguh dHkh Hkh foHkkftr ugha gksrh gS] ysfdu ehlksusfÝd
okfguh gksrh gS vkSj ysEçs (Lamprey), bykLeksczSUd (Elasmobranch)
vfLFky eNfy;ksa (Bony fishes) ,oa ,sfEQfc;Ul (Amphibians) ds nksuksa
ySafxd çkf.k;ksa esa mRlthZ inkFkksZa dks mRlftZr djrh gSA
bykLeksczsUd ,oa ,sfEQfc;Ul ds uj çkf.k;ksa esa ufydk ds }kjk
'kqØk.kqvksa (Sperms) dks Hkh laokfgr fd;k tkrk gS vkSj o"̀k.kksa (Testes)
ls vxz ew=/kj ufydkvksa (Uriniferous tubules) ds }kjk la;kstu cukrh
gS vkSj mu ufydkvksa dk mRlthZ dk;Z lekIr gks tkrk gS vkSj ;g
ufydk çtuu dk;Z dks xzgu djrh gSA ljhlì] if{kvksa ,oa Lruh
çkf.k;ksa esa ehlksusfÝd ufydk ik;h tkrh gS vkSj ;g ufydk uj çkf.k;ksa
es 'kqØokfguh@oklk MsÝsUl (Vasa deferens) dgykrh gSA eknk
çkf.k;ksa esa ehlksusfÝd okfguh dsoy mRlthZ inkFkksZa dks ys tkrh gSA
bykLeksczsUd eNfy;ksa dh çksusfÝy ufydk dh foHkkftr ufydk eqyfj;u
ufydk] v.Mokfguh@vksohMDV (Oviduct) :i esa dk;Z djrh gSA

4- esVkusÝkWl (Metanephros)& ;g oD̀d dsoy ljhl`i] i{kh ,oa Lruh
(Reptiles, Birds and Mammals) çkf.k;ksa dh o;Ld voLFkk esa ik;h
tkrh gS tks fd ehlksusÝkWl ds i'p usÝksVkse (Nephrotome) ds i'p
Hkkx ls fufeZr gksrh gSA ,sfEuvksV~l çkf.k;ksa esa oD̀d dh mRifÙk nks
L=ksrksa ls gksrh gS & çFke voLdj (Cloaca) ds fudV ls ehlksusfÝd
okfguh (Mesonephric duct) ls ,d cfgoZ̀f) (Outgrowth) fudyrh gS
vkSj ;g usÝksVksl dh vksj of̀) djrh pyh tkrh gS vkSj fQj og
'kk[kkvksa esa foHkkftr gks tkrh gSA bu 'kk[kkvksa ds }kjk oD̀d
esa ,d=dkjh ufydk,¡ ,oa dsfyDl (Calyx) dk fuekZ.k fd;k tkrk gSA
uykdkj dk cfgoZ̀f) lehiLFk Hkkx (Proximal part) ew=okfguh
(Ureter) ;k esVkusfÝd okfguh (Metanephric duct) esa ifjofrZr gks
tkrk gSA usÝksVkse (Nephrotome) ds }kjk oD̀d esa ew=/kj okfgfu;k¡
curh gSaA buesa gtkjksa ufydk,¡ gksrh gSa vkSj [k.Mh; O;oLFkk
(Segmental arrangement) dk vHkko gksrk gSA

esVkusÝhd ufydk,¡ (Metanephric duct) yEch vf/kd dq.Mfyr
(Coiled) gks tkrh gSaA bu ufydkvksa ds ckseu lEiqV (Bowman’s
capsule) esa Xykses#yl (Glomerulus) can jgrs gSaA bu ufydkvksa esa
isfjVksfu;y dhi (Peritoneal funnel) vuqifLFkr gksrh gS] bl dkj.k bu
ufydkvksa dk nsgxqgk ls lEcU/k lekIr gks tkrk gSA ;g ljhl`i]
if{k;ksa ,oa Lruh çkf.k;ksa ds fØ;k'khy oD̀d gksrs gSa rFkk buds }kjk
mRltZu ,oa çtuu dk dk;Z ,d&nwljs ls iF̀kd~ gks tkrs gSaA
esVkuksÝkl oD̀d esa ew=/kj ufydkvksa (Uriniferous tubules) dh la[;k
vR;kf/kd gksrh gS vkSj vR;kf/kd dq.Mfyr gksrs gSaA çR;sd ew=/kj
ufydk esa ,d iryh fHkfÙk ls cuk ‘U’ vkdkj dk gSuys ywi (Henle’s
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loop) gksrk gS] tks lehiLFk (Ptoximal) ,oa nwjLFk dq.Mfyr ufydk ds
e/; esa gksrk gSA gSuys dk ywi ljhl`i ,oa if{k;ksa esa vuqifLFkr gksrk
gS ,oa Lruh çkf.k;ksa esa vf/kd fodflr gksrk gSA Lruh çkf.k;ksa dh
fdMUkh@oD̀d esa cká dkVsZDl (Cortex) ,oa vkUrfjd esMwyk (Inner
medulla) Hkkx ik;k tkrk gSA lkFk gh fijsfeMl Hkh ik;s tkrs gSa ftuesa
ew=/kj ufydk,¡ [kqyrh gSaA

d'ks#dh çkf.k;ksa ds xqnsZ esa mRltZu fØ;k rhu pj.kksa esa gksrh gS&
(i) Xykses#yl (Glomerulus) ls fu%LiUnu (ii) dq.Mfyr ufydk esa
Xykses#yl fu%LiUnuh; inkFkZ ls mi;ksxh inkFkksZa dk p;ukRed
vo'kks"k.k (Selective reabsorption), (iii) dq.Mfyr ufydk dh
dksf'kdkvksa ,oa ufydkvksa dh vodksf'kdk ;k vUrjkdksf'kdh; LFkku eas]
inkFkksZa dk L=ko.k (Secretion)A tyh; d'ks#d çkf.k;ksaa (Aquatic
vertebrate animals) esa oD̀dksa ;k fdMuh dk dk;Z ty dks ckgj
fudkyuk tksfd 'kjhj esa vo'kksf"kr gksrk jgrk gS] ruq:i (Dilute) esa
veksfu;k (Ammonia) dks 'kjhj ls ckgj fudkyuk gksrk gSA Fkyh;
d'ks#d çkf.k;ksa esa oD̀d@fdMuh dk eq[; dk;Z 'kjhj esa ty lUrqyu
dks cuk;s j[kuk rFkk vif'k"V inkFkksZa&;wfj;k] ;wfjd vEy dks ckgj
fudkyuk gksrk gSA

¼d½ ew=k'k; (Urinary Bladder)

d'ks#d çkf.k;ksa esa ew=k'k; ,d FkSys leku lajpuk gksrh gS ftlds }kjk ew=
(Urine) dks ,df=r djus dk dk;Z fd;k tkr gSA d'ks#d çkf.k;ksa esa ew=k'k;
rhu çdkj ds gksrs gSa&

1- eNfy;ksa (Fishes)& eas ew=k'k;] ehtksusfÝd okfgfu;ksa ds vfUre
Hkkx ds Qwy tkus ls fufeZr gksrk gS] ;k voLdj (Cloaca) ds vU/ko/kZ
(Diverticulum) ls tqM+us ds dkj.k fufeZr gksrk gSA bykLeksczsUd
eNfy;ksa (Elasmobranch) esa ;g ew=k'k;] jsDVy xzfUFk;ksa (Rectal
glands) ds letkr gS rFkk fMIuksbZ esa ,d vU/ko/kZ (Diverticulum)
oksfYQ;u ufydk ds [kqyus ls iwoZ esa fudyk jgrk gSA ;gh ew=k'k;
gksrk gSA

2- mHk;pjh (Amphibians)& çkf.k;ksa esa ew=k'k; esa ew=k'k;] voLdj
(Cloaca) dh v/kj fHkfÙk ds ,d vU/ko/kZ ls fufeZr gksrk gSA bl dkj.k
mRlthZ inkFkksZa dks ew=k'k; ds }kjk voLdj esa tkuk iM+rk gSA

3- ,fEuvksV~l (Amniotes) çkf.k;ksa& ljhlì] i{kh ,oa Lruh çkf.k;ksa dh
Hkzw.kkoLFkk esa ,d FkSys leku ,sys.Vkbl (Allantois) fodflr gksrk gS]
tksfd “olu ,oa mRltZu dk dk;Z djrk gSA tUe ds
le; ;g ,sys.Vkbl lekIr gks tkrk gSA o;Ld çkf.k;ksa esa ew=k'k; dk
fuekZ.k ,sy.Vkbl ds LrEHk ls gksrk gS bl dkj.k bldks ,sys.Vksbd
vk'k; (Allantoic bladder) dgrs gSaA
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4- o;Ld ljhl`iksa çkf.k& liZ (Snakes) ,oa exjePNksa (Crocodiles) ,oa
if{k;ksa eas ew=k'k; dk vHkko gksrk gS rFkk ew=okfgfu;k¡ lh/ks voLdj
(Cloaca) esa [kqyrh gSaA :guh çkf.k;ksa esa ew=k'k; ik;k tkrk gS vkSj
ew=okfg;k¡ ew=k'k; esa [kqyrh gaSaA

3-4-2 çfrfuf/k d'ks#dksa dk mRlthZ rU=
(Excretory System of Representative Vertebrates)

¼v½ LdkWfy;ksMkWu (Scoliodon)

mRltuZ rU= (Excretory System)

mRlthZ vax (Excretory organs)& uj LdkWfy;ksMkWu eas mRlthZ vaxksa ds
vUrxZr o`Dd (Kidney), ew= okfgfu;k¡ (Ureters) ,oa ew=tuu lkbul
(Urinogenital sinus) vkrs gSaA o`Dd (Kidney), ehlksusfÝd (Mesonephric),
çdkj ds gksrs gSa] ;g ,d tksM+h gksrs gSaA çR;sd oD̀d ,d yEch piVh fjcu
leku xzfUFky lajpuk gSA çR;sd oD̀d 'kjhj dh e/; js[kk ds çR;sd ik'oZ
lrg ij isfjVksfu;e (Peritoneum) ds i"̀B lrg ij fLFkr gksrk gSA nksuksa
oD̀d nsgxqgk (Body cavity) esa ;Ñr dh tM+ ls ysdj iwjh yEckbZ esa] voLdj
fNnz (Cloacal aperture) ds ik'oZ lrg rd QSys jgrs gSaA çR;sd oD̀d eas nks
Hkkx gksrs gSa& çFke vxz iryk Hkkx bldks tuu o`Dd (Genital kidney) ;k
'kh"kZ ehlksusÝksl dgrs gSaA nwljk eksVk Hkkx ftldks o`Ddh; ehlksusÝksl
(Renal mesonephros) ;k iqPNh; ehlksusQksl (Caudal mesonephros) dgrs
gSaA i'p oD̀dh; ehlksusÝksl ik'oZ :i ls lEihfMr gksrk gSA ;gh Hkkx eq[;
mRlthZ Hkkx gksrk gSA

oD̀d dk vxz Hkkx vis{kkÑr ladh.kZ gksrk gS vkSj tuu mRiknksa ds laogu
dk dk;Z djrk gS] bl Hkkx dks ,fifMfMel (Epididymus) dgrs gSa] bl Hkkx
esa mRlthZ ufydk,¡ ugha gksrh gSa] ;g Hkkx isfjVksfu;e ds uhps nsg xqfgdk esa
tkrk gSA oD̀d dk i'p mRlthZ Hkkx vusd dq.Mfyr xzfUFke; ufydkvksa dk
cuk gksrk gSA çR;sd o`Dd ufydk esa ,d dsf'kdkxqPN@Xykses#yl
(Glomerulus) dks ?ksjs gq, ,d ckseu dSIlwy (Bowman’s capsule) ,oa ,d
dq.Mfyr o`Dd ufydk (Renal tubule) gksrh gSA oD̀d dh vusd dq.Mfyr
ufydk,¡ ,d lfEefyr laxzfgr ufydk (Collecting tubule) es [kqyrh gSA
laxzfgr ufydk,¡ iF̀kd~&i`Fkd~ :i ls ,d ew=okfguh (Ureter) esa [kqyrh gSa]
tks fd vUr esa ,d ew=tuu isfiyk ij fLFkr voLdj fNnz (Cloacal aperture)
ds }kjk 'kjhj ds ckgj [kqyrh gSA oD̀d ufydk esa ,d çdkj dh fØ;k&fof/k
ik;h tkrh gS] ftlds ;wfj;k ds vo'kks"k.k ds fy, ,d [k.M (Segment)
ifjof/kZr gksrk gS] ftlesa Xykses#yl }kjk ;wfj;k dk iqu% vo'kks"k.k
(Reabsorption) gksrk gSA
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fp= Ø- 3-14% Scoliodon : Male Urinogenital Organs

eknk LdkWfy;ksMkWu ds oD̀d@fdMuh ds nks Hkkx gksrs gSa& çFke vxz Hkkx
tks fd vYifodflr ,oa Úgkflr gksdj ,d yEcs ladh.kZ lw= ds :i esa gksrk
gS] ;g vxz Hkkx eknk esa dk;Zfoghu ,oa voD̀dh; (Non-renal) gksrk gSA nwljk
i'p Hkkx pkSM+k gksrk gSA blesa dq.Mfyr ew=/kj ufydkvksa dh lafgrk,¡ gksrh gSaA
eknk esa oqfYQ;u ufydk (Wolffian duct) vuqifLFkr gksrh gS] dsoy ew=okfguh
(Ureter) oD̀d ds vkUrfjd lhekUr ls fudyrh gSA nksuksa fn'kk dh
ew=okfguh;k¡ vkil esa feydj ,d la;qDr ew=okfguh esa [kqyrh gSa vkSj la;qDr
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ew=okfguh] ew= lkbul (Urinary sinus) esa [kqyrh gSA ew= lkbul] iSfiyk ij
cus ,d fNnz ds }kjk voLdj (Cloaca) esa [kqyrk gSA

fp= Ø- 3-15: Scoliodon : Female Urinogenital Organs

¼c½ eas<d (Frog)

mRltZu rU= (Excretory System)

uj ,oa eknk eas<d (Frog) nksuksa esa mRlthZ rU= leku gksrs gSaA ,d tksM+h
o`Dd (Kidneys), ,d tksM+h ;wjsVj] (Ureter), ,d ew=k'k; (Urinary
bladder) ,oa ,d voLdj (Cloaca) gksrs gSaA
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o`Dd (Kidney)& esa<d esa oD̀d dk ,d tksM+k nsgxqfgdk ds i"̀Bh; Hkkx
esa d'ks#d n.M (Vertebral column) ds nksuksa vksj fLFkr gksrk gSA oD̀d yky
Hkwjs jax ds gksrs gSa rFkk budk vkdkj yEck o piVk v.Mkdkj lk gksrk gSA
oD̀d nsgxqgk esa yfldk dksVj (Lymph sinus) esa fLFkr jgrs gSaA çR;sd oD̀d
dk ckã lhekUr mÙky (Convex) ,oa vkUrfjd lhekUr lh/kk ,oa >qjhZnkj ;k
dVkonkj gksrk gSA oD̀d dh v/kj lrg ij yEch dqN dVh&QVh] ihys jax
dh ,d ,Mªhuy xzfUFk (Adrenal gland) ;k lqçk jhuy xzfUFk (Supra renal
gland) gksrh gSA ;g ,d vUr%L=koh (Endocrine gland) xzfUFk gksrh gSA çR;sd
oD̀d ds ckã ,oa i'p fljs ls ,d ufydk 'kq: gksrh gS ftls ew=okfguh
(Ureter) dgrs gSaA uj esa<d esa bl ufydk dks ew=tuu okfguh
(Urinogenital duct) dgrs gSa] D;ksafd ;g ew= ds vfrfjDr uj ;qXed
'kqØk.kqvksa (Sperms) dks Hkh ckgj fudkyrh gSA nksuksa vksj dh ew= okfguh;k¡
ihNs dh vksj tkdj voLdj ds i"̀Bh; Hkkx esa nks iF̀kd~ fNnzksa }kjk [kqy tkrh
gSaA voLdj (Cloaca) dh v/kj fHkfÙk ls ,d f}ikfyr (Bilobed) FkSyh &
ew=k'k; (Urinary bladder) layXu gksrh gSA bl FkSyh esa ew= dk LFkk;h laxzg
gksrk gSA

Lkkj.kh Ø- 3-11% fofHkUu d'ks#dh çkf.k;ksa ds mRlthZ rU=ksa dh rqyuk
(Comparison of Excretory Systems of Different Vertebrates)

Ø-
No.

LdkWfy;ksMkWu
(Scoliodon)

eas<d
(Frog)

;wjksesfLVDl
(Uromastix)

dcwrj
(Pigeon)

[kjxks'k
(Rabbit)

1- mRlthZ
rU=@
ew=rU=
(Urinary
system) ds
vUrxZr ,d
tksM+h o`Dd
(Kidneys)
,d tksM+h
ew=okfguh
(Urinary
duct) ,oa
ew=tuu
lkbul
(Urinogenital
sinus)
ftlesa
ew=okfguh ds
nks fNnz
gksrs gSa]
vax vkrs
gSaA

mRlthZ@
ew=rU=
(Urinary
system) ds
vUrxZr
fuEufyf[kr
vax& ,d
tksM+h o`Dd
(Kidneys),
,d
tksM+h ;wjsVj
(Ureter) ,oa
f}ikfyr
(Bilobed)
ew=k'k;
(Urinary
bladder)
,oa ew= fNnz
vkrs gSaA

mRlthZ@
ew=rU= ds
vUrxZr
fuEufyf[kr
vax & ,d
tksM+h o`Dd
(Kidneys),
,d
tksM+h ;wjsVj
(Ureter) ,oa
nks mRlthZ
fNnz (Urinary
apertures) ew=
fNnz vkrs gSaA

mRlthZ@ew=
rU= ds
vUrxZr
fuEufyf[kr
vax& ,d
tksM+h o`Dd
(Kidneys),
,d tksM+h
;wjsVj
(Ureter) ,d
tksM+h ew=
fNnz
(Urinary
apertures)
vkrs gSaA

mRlthZ@
ew=rU= ds
vUrxZr
fuEufyf[kr
vax& ,d
tksM+h oD̀d
(Kidneys),
,d
tksM+h ;wjsVj
(Ureters) ,d
ew=k'k; ;wjsFkzk
(Urethra) ,oa
nks mRlthZ
fNnz (Urinary
apertures) ew=
fNnz (Urinary
apertures)
vkrs gSaA
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2- nks fjcu
leku oD̀d
ik;s tkrs gSa
tks fd
nsgxqgk
ds ,d fljs
ls nwljs fljs
rd QSys gksrs
gSaA ;g e/;
i"̀Bh; js[kk ds
nksuksa vksj
fLFkr gksrs gSaA
vxz Hkkx dks
tuu Hkkx
(Genital
part) ;k
ysfMx Hkkx
(Leydig part)
dgrs gSaA
oD̀d dk 'ks"k
Hkkx mRlthZ
Hkkx gksrk gSA
o;Ld çk.kh
dh fdMuh
vksfiLFkksusfÝd
(Opisthone-
phric) çdkj
dh gksrh gSA

fdMuh ;k
oD̀d piVs
e/;e vkdkj
ds] xgjs yky
jax ds nks
ikfy;qDr
(Lobed) gksrs
gSaA oD̀d
nsgxqgk esa
i'p fn'kk dh
vksj d'ks#d
n.M ds nksuksa
vksj fLFkr
gksrs gSaA
o;Ld çk.kh
dh fdMuh
ehlksusfÝd
(Mesonep-
hric) çdkj
dh gksrh gSA

fdMuh ;k
oD̀d piVs
ikfy;qDr
(Lobed)
pkdysV jax ds
gksrs gSaA ;g
d'ks#d n.M
ds nksuksa vksj
nsgxqgk ds
Jksf.k {ks=
(Pelvic region)
eas ik;s tkrs gSaA
vxz pkSM+s
v/kkZa”k ;k ikfy
LorU= gksrs gSa]
tcfd oD̀d ds
i'p Hkkx
vkil esa
feydj ‘V’
dh vkÑfr ds
gksrs gSaA oD̀dksa
ds i'p Hkkx
vkil esa iw.kZr%
tqM+s ugha gksrs
gSaA o;Ld
çkf.k;ksa dh
fdMuh@oD̀d
esVkusfÝd
(Metanephric)
izdkj dh gksrh
gSA

fdMuh ;k
oD̀d cM+s
vkdkj ds]
ikfy;qDr
(Lobulated)
xgjs yky
jax ds vax
gksrs gSaA ;g
nsgxqgk ds
Jksf.k {ks=
(Pelvic
region) eas
fLFkr gksrs
gSaA o;Ld
çk.kh esa oD̀d
esVkusfÝd
(Metanep-
hric) çdkj
ds gksrs gSaA

fdMuh ;k
oD̀d la[;k
esa nks lse
ds cht ds
vkdkj ds
nsgxqgk esa
mnj
xqfgdk
ds e/;
esa fLFkr
gksrs gSaA
;g d'ks#d
n.M ds
nksuksa vksj
'kjhj dh
i"̀Bh;
nsgfHkfÙk ls
vkyfEcr
jgrs gSaA
nk;sa oD̀d]
ck;sa oD̀d
dh vis{kk
dqN vkxs
dh vksj
fLFkr gksrk
gSA çR;sd
fdMuh@
oD̀d esa
nks Hkkx gksrs
gSa & ckã
Hkkx
dkVsZDl
(Cortex)
,oa
vkUrfjd
esMwyk
(Medula)
o;Ld çk.kh
esa fdMuh
esVkusfÝd
(Metane-
phric) çdkj
dh
gksrh gSA
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3- ew=okfguh
(Urinary
duct) laxg̀hr
ufydkvksa
ds }kjk curh
gSA nksuksa fn'kk
dh ew=okfguh
vkil esa
feydj
lkekU;
ew=okfguh
cukrh gSaA
nksuksa fn'kk dh
ew=okfguh
iF̀kd~ :i ls
ew=kstuu
lkbul
(Urinogenital
sinus) esa
[kqyrh gSA

çR;sd fdMuh
oØ dh ckã
lrg ls ;wjsVj
(Ureter)
fudyrh gSA
nksuksa ;wjsVj
ihNs dh vksj
pydj iF̀kd~
fNæksa ls
voLdj
(Cloaca) esa
[kqyrs gSaA

çR;sd
fdMuh@oD̀d
dh ckgjh lrg
ls ;wjsVj
(Ureter)
fudkyrh
gSA ;g ihNs
dh vksj pydj
voLdj ds
e/;
Hkkx ;wjksfM;e
(Urodaeum) esa
iF̀kd~ ew= fNnzksa
ds }kjk [kqyrs
gSaA

çR;sd
fdMuh ;k
oD̀d dh
v/kj lrg
ls ,d NksVh
okfguh&
;wjsVj
(Ureter)
fudkyrh
gSA ;g ihNs
dh vksj
pydj
voLdj ds
e/; Hkkx
;wjksfM;e
(Urodaeum)
esa iF̀kd~
fNnzksa ls
[kqyrs gSaA

çR;sd fdMuh
ds vkUrfjd
{ks= gkbye
(Hilum)
ls ,d
ladjh ;wjsVj
fudyrh gS]
ihNs dh vksj
pydj
nksuksa ;wjsVj
iF̀kd~ :i ls
ew=k'k;
(Urinary
bladder) esa
[kqyrs gSa++A
ew=k'k; dh
xnZu ;wjsFkzk
(Urethra) esa
[kqyrh
gSA ;wjsFkzk uj
çk.kh ckgj dh
vksj f'k'u
(Penis) ds
'kh"kZ ij fLFkr
fNnz ds }kjk
[kqyrh
gSA ;wjsFkzk eknk
ç.kkyh esa
DykbVksfjl
(Clitoris) ds
ihsNs ew= fNnz
ds }kjk ckgj
[kqyrk gSA

4- ew=k'k;
(Urinary
bladder)
vuqifLFkr
gksrk gSA

,d iryk
f}ikfyr
ew=k'k; ik;k
tkrk gSA ;g
vLFkkbZ :i ls
ew= dk laxzg
djrk gSA
vUrjky esa
'kjhj ls ckgj
fudkyrk
gSA ;g
i'pkU=
(Hind gut) ds
v/kjh;
,.MksMeZy
vU/ko/kZ
ds :i esa
gksrk gSA

,d FkSys leku
iryh fHkfÙk
okyh lajpuk
ew=k'k;
(Urinary
bladder) gksrh
gSA

ew=k'k;
(Urinary
bladder)
vuqifLFkr
gksrk gSA

ew=k'k;
(Urinary
bladder) ,d
iryh fHkfÙk
okyh e/;
is'kh; FkSyh
gksrh gSA
bldh xnZu
dks ;wjsFkzk
(Urethra)
dgrs gSa]
blds }kjk ew=
'kjhj ls ckgj
fudyrk gSA



320

dkWMsZVl ds fofHkUu
rU=ksa dk---
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oD̀d ds vuqçLFk (Transverse) ,oa yEcor~ dkVksa (Longitudinal
sections) ds vUrxZr&ckã lrg ij isfjVksfu;e (Peritoneum) dk ,d Lrj
gksrk gSS tks fd vkoj.k dk dk;Z djrk gSA lEiw.kZ oD̀d (Kidney) lw{e
dq.Mfyr o ukykdj lajpukvksa ds }kjk Hkjk jgrk gS tks fd vkil esa ,d
la;ksth Ård ds }kjk c¡/ks jgrs gSaA budks oD̀d ufydk,¡ (Uriniferous tubule)
dgrs gSaA vkUrfjd fdukjs ij usÝksLVkse (Nephrostome) ik;s tkrs gSa tks fd
nsgxqgk ds nzo esa ls mRlthZ inkFkksZa dk vo'kks"k.k djrs gSaA VSMiksy ykokZ esa
fØ;k'khy gksrs gSa rFkk o;Ld esa<d esa ;s vfØ;k'khy gksrs gSaA

fp= Ø- 3-16% Excretory Organs of Frog

çR;sd oD̀d ufydk esa ,d fljk ,d I;kys leku gksrk gS ftldks ckseu
lEiqV (Bowman’s capsule) dgrs gSaA bldh fHkfÙk xzfUFky ,ihFkhfy;e
(Glandular epithelium) ds nks Lrjksa dh cuh gksrh gSA lEiqV ds vanj jä
dksf'kdkvksa dk ,d xqPNk fLFkr gksrk gS ftls Xykses#yl (Glomerulus) dgrs
gSaA Xykses#yl ,oa ckseu lEiqV dks lfEefyr :i ls eSyfift;y lEiqV
(Malpighian capsule) dgrs gSaA ckseu lEiqV ds ihNs dh ufydk l¡djh gksdj
xzhok (Neck) dgykrh gSA xzhok ds ihNs ufydk oD̀d ds i"̀B lrg dh vksj
tkdj fQj ykSVrh gSA v/kj lrg ij dbZ dq.My (Coils) cukdj fQj i"̀B
lrg dh vksj tkdj ,d vuqizLFk laxzg ufydk (Transverse collecting
tubule) essa [kqyrh gSA ;g laxzgu ufydk i"̀B lrg ij ew=okfguh esa [kqyrh gS
rFkk ik'oZ esa vuqçLFk ufydk,¡ ,d yEch&ufydk&fcMj (Bider canal) esa
[kqyrh gSA ;g eknk esa vuqifLFkr gksrh gSA çR;sd oD̀d esa o`Dd /keuh (Renal
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artery) vusd eghu 'kk[kkvksa & vfHkokgh o`Dd /kefudk (Afferent renal
arteriole) esa c¡V tkrh gSA çR;sd vfHkokgh oD̀d /kefudk ckseu lEiqV ds vanj
Xykses#yl (Glomerulus) dk :i ys ysrh gSA Xykses#yl ls ,d viokgh
o`Dd /kefudk (Efferent renal arteriole) dks cukrh gS tks fd Xykses#yl ls
fudydj o`Dd fuokfgdk f'kjk (Renal portal vein) ,oa o`Dd f'kjkvksa dh
dsf'kdk tky esa [kqy tkrh gSA

fp= Ø- 3-17% T.S. of Kidney of Frog

¼d½ ;wjkseSfLVDl (Uromastix)

mRltZu rU= (Excretory System)

vU; d'ks#dksa ds leku ;wjkseSfLVDl esa Hkh mRlthZ ,oa tuu vaxksa dk
lajpukRed nf̀"V ls vR;kf/kd ?kfu"B lEcU/k gS] vr% bu nksuksa rU=ksa dk ,d
lkFk gh v/;;u fd;k tkrk gSA

mRlthZ rU= uj ,oa eknk ;wjkseSfLVDl esa leku gksrs gSaA blesa ,d tksM+h
o`Dd (Kidney), ,d tksM+h & ew=okfgfu;k¡ (Ureter) ,oa ,d ew=k'k;
(Urinary bladder) vkrs gSaA

o`Dd (Kidney)& ,d tksM+h lagr (Depressed) pkdysVh&Hkwjs jax dh
yEch lajpuk gksrh gS] ;g nsgxqgk ds i'p {ks= esa i"̀Bh; fHkfÙk ds fudV lEidZ
esa fLFkr gksrs gSaA ;g e/; js[kk ds nk;sa&ck;sa cus jgrs gSaA ;wjkseSfLVDl ds oD̀d
esVkusfÝd (Metanephric) çdkj ds gksrs gSaA nksuksa oD̀d isfjVksfu;y f>Yyh
(Peritoneal membrane) ds }kjk <ds gksrs gSaA
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fp= Ø- 3-18% Uriniferous Tubule of Frog

fp= Ø- 3-19% Uriniferous Tubule of Frog
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çR;sd oD̀d dk vxz Hkkx pkSM+k ,oa i'p Hkkx l¡djk gksrk gSA oD̀d dk
vxz Hkkx pkSM+k vkSj dqN nwj&nwj fLFkr gksrk gS] ysfdu i'p Hkkx feydj ‘V’
dh vkÑfr cuk ysrk gSA

nksuksa oD̀dksa dk lesdu viw.kZ gksrk gS] D;ksafd nksuksa i'p oD̀d la;ksth
Ård dh xíh leku iV (Septa) ds }kjk iF̀kd~ jgrs gSaA çR;sd oD̀d
(Kidney) vusd yEck l¡djk dq.Mfyr (Coiled) lw{e ew= ufydkvksa
(Nephrons /uriniferous tubules) dk cuk gksrk gSA ew= ufydkvksa ds vfrfjDr
oD̀d esa la;ksth Ård esa mifLFkr vusd jä dsf'kdk,¡ (Blood capillaries),
is'kh rUrq (Muscle fibres) ,oa rfU=dk rUrq (Nerve fibre) ik;s tkrs gSaA

ew=okfgfu;k¡@;wjsVlZ (Ureters)& çR;sd oD̀d (Kidney) ls ,d NksVh
dksey l¡djh ew=okfguh vxzh; ,d frgkbZ Hkkx ds lehi] v/kj ik'ohZ;
(Ventro-lateral) lrg ls fudyrh gSA çR;sd ufydk ihNs dh vksj tkdj
voLdj d{k ds fo”ks"k Hkkx ;wjksfM;e (Urodaeum) esa mRlthZ inkFkksZ a dks
igq¡pkrh gSA ew=okfguh ds fNnz ;wjksfM;e esa fLFkr iF̀kd~&iF̀kd~ fLFkr vadqjdkas
(Papillae) ij fLFkr gksrs gSaA

ew=k'k; (Urinary bladder)& ;g iryh fHkfÙk ;qDr] voLdj
ds ;wjksfM;e dh v/kj fHkfÙk ls lEcfU/kr ,d ew=k'k; gksrk gSA ew=k'k; esa
mRlthZ rjy inkFkZ&ew= ,df=r gksrk gSA ew=k'k; esa ty dk vo'kks"k.k djus
ds i'pkr~] mRlthZ inkFkZ] ew= v/kZ Bksl voLFkk esa 'kjhj ls ckgj fudkyk tkrk
gSA

¼[k½ i{kh@dcwrj (Bird/Pigeon)

mRlthZ vax (Excretory Organs)

uj ,oa eknk nksuksa esa mRlthZ vax leku gksrs gSa] mRlthZ vaxksa ds vUrxZr ,d
tksM+h o`Dd (Kidney) ,oa ,d tksM+h ;wjsVj (Ureter) vkrs gSaA mÏ;u vuqdwyu
ds dkj.k ew=k'k; (Urinary bladder) dk vHkko gksrk gSA ew=k'k; dsoy 'kqrqjeqxZ
(Ostrich) esa ik;k tkrk gSA

o`Dd@xqnsZ (Kidneys)& dcwrj ,oa vU; if{k;ksa esa oD̀d] esVkusfÝd
(Metanephric) çdkj ds gksrs gSaA o`Dd nsgxqgk ds i'p Hkkx esa i"̀Bh; nsgfHkfÙk
ls lEcfU/kr jgrs gSa rFkk Jksf.k es[kykvksa (Pelvic girdles) ds [kks[kys xrksZa esa
/k¡ls jgrs gSaA budh v/kj@os.Vªy lrg isfjVksfu;e f>Yyh ds vkoj.k ls <dh
jgrh gSA
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fp= Ø- 3-20% Excretory Organ of Uromastix

fp= Ø- 3-21% Pigeon : Male Excretory Organs

dcwrj ds oD̀d@xqnsZ la[;k esa nks] xgjs Hkwjs] piVs] (Trilobed) f=ikfyr
gksrs gSa ftuesa ,d vxz ikfy] ,d e/; ,oa ,d i'p ikfy gksrh gSA çR;sd
oD̀d dh vxz ikfy ls lEcfU/kr ,d NksVh vuqyfEcr] /kkxs leku ihyh
lh ,Mªhuy xzfUFk (Adrenal gland) gksrh gSA oD̀d dh çR;sd ikfy] vusd
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NksVs fi.Mdksa (Lobules) esa fHkfUur gksrh gSA çR;sd fi.Md esa ikl&ikl fLFkr
vR;kf/kd la[;k esa dq.Mfyr (Coiled) ew=/kj ufydk,¡@;wjhfuQsjl V~;wcwy
(Uriniferous tubules) ik;h tkrh gSaA ;g ufydk,¡ ,d nwljs ls la;ksth Ård
(Connective tissue) ds }kjk lVh gksrh gSaA çR;sd ew=/kj ufydk esa fof'k"V
Hkkx gsuys dk ywi (Henle’s loop) ik;k tkrk gS] tgk¡ ikuh dk iqu%
vo'kks"k.k (Reabsorption) gksrk gSA bl dkj.k ew= dk lkUnz.k
(Concentration) gksrk gSA ew=/kj ufydk esa Xykses#yl (Glomerulus), jä dks
Nkurk gS rFkk Nudj fudyk gqvk fQYVªsV (Filtrate) gsuys ds ywi esa ls
fudyrk gS tgk¡ ij mlesa ls ty dk iqu% vo'kks"k.k gks tkrk gS rFkk xk<+k
ew=] ;wfjd vEy (Uric acid) ds :i esa ew=&okfgfu;ksa esa ls gksdj voLdj esa
vkrk gSA

;wjsVj (Ureter)& ,d tksM+h l¡djh lh/kh ufydk gksrh gS tks fd oD̀d
dh vxz ikfy dh v/kj lrg ls fudyrh gSA çR;sd ;wjsVj ihNs dh vksj tkdj
voLdj (Cloaca) ds chp ds d{k ;wjksfM;e (Urodaeum) esa [kqyrh gSA ;wjsVj
esa çR;sd oD̀d dh lHkh ew=/kj ufydk,¡ viuh vksj dh ew=okfguh@;wjsVj esa
[kqyrh gSaA

lHkh i{kh ;wfjdksVsfyd (Uricotelic) çk.kh gksrs gSa] D;ksafd bu if{k;ksa dk
mRlthZ vUr mRikn ;wfjd vEy (Uric acid) ;k ;wjsV (Urate) gksrs gSaA oD̀dksa
ls fudyk v/kZ Bksl ew= voLdj (Cloaca) esa vkrk gS] voLdj esa lkfUnzr ew=
dk vf/kdka'k ty vo'kksf"kr dj fy;k tkrk gSA ew=] ;wfjd vEy lQsn
df.kdkvksa ds :i esa] ftls Xokuks (Guano) dgrs gSa] voLdj ls ckgj fudky
fn;k tkrk gSA

¼x½ [kjxks'k (Rabbit)

mRlthZ rU= (Excretory System)

tUrq&'kjhj esa fofHkUu mikip;h fØ;kvksa (Metabolic activities) ds QyLo:i
gkfudkjd ukbVªksthul oT;Z inkFkZ (Nitrogenous waster products) curs gSa
tks 'kjhj ds fy, gkfudkjd gksrs gSaA bu vokaNuh; inkFkksZa dks mRlthZ inkFkZ
(Excretion products) dgrs gSaA vr% budks 'kjhj ls ckgj fudkyus dh fØ;k
dks mRltZu (Excretion) dgrs gSa rFkk blesa Hkkx ysus okys vaxksa dks mRlthZ
vax (Excretory organs) dgrs gSaA ;s vax feydj mRlthZ rU= (Excretory
system) cukrs gSaA 'k'kd ds çeq[k mRlthZ vax ,d tksM+h o`Dd ¼fdMuh &
Kidneys) esVkuSfÝd (Metanephric) çdkj ds gksrs gSa tks i'p mnjxqgk
(Abdominal cavity) esa d'ks#d n.M (Vertebral column) ds nk;sa&ck;sa yxs
jgrs gSaA nksuksa fdMuh ,d gh ry esa u gksdj FkksM+k Åij&uhps gksrh gSA nk;ha
fdMuh ck;ha fdMuh ls FkksM+k uhps fLFkr gksrh gSA nksuksa oD̀d mnj xqgk dh i"̀B
nhokj ls isjhVksfu;e (Peritoneum) dh f>Yyh }kjk l/ks jgrs gSaA bl f>Yyh
dks ehlksfpZ;e (Mesorchium) dgrs gSaA
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çR;sd fdMuh xgjs yky jax dh lse ds cht dh vkÑfr dh gksrh
gSA ;g ckgj dh vksj mÙky (Convex) rFkk Hkhrj dh vksj vory (Concave)
gksrh gSA bl dkUdso lrg ij xM~<suqek Hkkx dks gkbyl (Hilus) dgrs gSaA
blh Hkkx ls oD̀d esa oD̀dh; /keuh (Renal artery) ços'k djrh gS rFkk oD̀d
f'kjk (Renal vein) ,oa ew=okfguh (Ureter) fdMuh ls ckgj fudyrh gSA

'k'kd esa ew=okfgfu;k¡ (Ureters) fudydj mnj xqgk ds i'p Hkkx esa
fLFkr ew=k”k; (Urinary bladder) esa iF̀kd~&iF̀kd~ fNnzksa }kjk [kqyrh gSaA
ew=k'k; ,d cM+h v.Mkdkj FkSyhuqek jpuk gS tks ihNs dh vksj l¡djk gksdj
ew=ekxZ (Urethra) cukrk gSA blesa ew= ,d= gksrk gSA ew= ds vkxs c<+us ds
fy, ew=okfguh dh is'kh; nhokjksa esa Øekdqapu (Peristaltic movement) Hkh gksrk
gSA

o`Ddksa dh vkUrfjd jpuk (Internal Structure of Kidneys)& oD̀d
ds pkjksa vksj rUrqe; (Fibrous) la;ksth Ård dk eghu [kksy ¼jhuy dSIlwy &
Renal capsule) gksrk gSA çR;sd oD̀d vla[; eghu dq.Mfyr ufydkvksa dk
cuk gksrk gSA bu ufydkvksa dks o`Dd ufydk,¡ (Uriniferous tubules of
Nephrons) dgrs gSaA ;s la;ksth Ård esa ijLij Blh jgrh gSaA ;s yEch] iryh]
dq.Mfyr o L=koh (Secretory) gksrh gSaA çR;sd ufydk dk çkjfEHkd Hkkx ,d
nksgjh nhokj dh I;kysuqek jpuk cukrk gS tks ckseUl lEiqV (Bowman’s
capsule) dgykrk gSA blds xrZ esa #f/kj dsf'kdkvksa (Blood capillaries)
dk ,d xqPNk&lk gksrk gS] ftls Xykses#yl (Glomerulus) dgrs gSaA bl iw.kZ
jpuk dks eSYihft;u lEiqV (Malpighian capsule) dgrs gSaA lEiqV dh iw.kZ
nhokj bdgjh ,ihFkhfy;e dh cuh gksrh gSA çR;sd oD̀d ufydk ¼;wjhuhQsjl
V~;wcwy & Uriniferous tubule) dks fuEufyf[kr rhu Hkkxksa esa ck¡V ldrs gSa&

1- çFke dq.Mfyr Hkkx (Proximal convoluted part)& ;g eksVk] NksVk]
rFkk lEiqV (Capsule) ls ,d NksVh&lh xzhok (Neck) }kjk tqM+k jgrk
gSA ;g bdgjh ,ihFkhfy;e ds Lrj ls cuk gksrk gSA

2- gsUys ywi (Henle’s loop)& ;g e/; okyk yEck] iryk vkSj ‘U’/‘V’
dh Hkk¡fr gksrk gSA bldh ,d Hkqtk vojksgh (Descending) rFkk nwljh
vkjksgh (Ascending) gksrh gSA

3- vfUre nwjLFk dq.Mfyr Hkkx (Distal convoluted part)& ;g oD̀d
ufydk (Collecting tubule) dk nwjLFk NksVk o eksVk Hkkx tks laxzg
ufydk esa [kqyrk gSA
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fp= Ø- 3-22% Excretory System of Male Rabbit

oD̀d ¼fdMuh & Kidney) dh {kSfrt vuqyEc dkV esa fdMuh ds Li"V
nks Hkkx fn[kkbZ iM+rs gSa & ckgjh ;k ifj/kh; Hkkx oYdqV ¼dkWVsZDl & Cortex)
rFkk Hkhrjh Hkkx esM~;wyk (Medulla) gksrk gSA L=koh ufydk dk cksoeSal lEiqV]
nwjLFk dq.Mfyr Hkkx oYdqV (Cortex) rFkk gSUys ds ywi okyk Hkkx esM~;wyk esa
fLFkr gksrk gSA

esM~;wyk dk e/; Hkkx ,d Li"V oD̀d vadqj ¼jhuy isfiyk & Renal
papilla) ds :i essa oD̀dukfHk dh vksj mHkjk jgrk gSA oYdqV Hkkx esM~;wyk esa
daxwjksa ds leku esM~;wyk ds ckgjh Hkkx es /k¡lk jgrk gSA bUgsa cjfVuh ds o`Dd
LrEHk (Renal column of Bertini) dgrs gSaA blh ds dkj.k esM~;wyk dk ckgjh
Hkkx oYdqV (Cortical) Hkkx esa mHkkj ds :i esa fn[kk;h nsrk gS ftUgsa
fijSfeM~l (Pyramids) dgrs gSaA

dbZ oD̀d ufydk,¡ feydj fijSfeM~l esa fLFkr laxzg ufydk esa
(Collecting ducts) [kqyrh gSaA ;s laxzg ufydk,¡ feydj ,d eksVh laxzg
ufydk csfyuh dh ufydk (Duct of Bellini) cukrh gSaA ;s oD̀d vadqj (Renal
papilla) ds f'k[kj ij ew=okfguh (Ureter) esa [kqyrh gSA ew=okfguh dk
çkjfEHkd Hkkx pkSM+k] dhiuqek gksrk gS] ftls iSfYol (Pelvis) dgrs gSaA

oD̀d ufydk dh nhokj esa ,dgjh ,ihFkhfy;e rFkk blds ckgj eghu
vk/kkj dyk dk vkoj.k gksrk gSA çFke dq.Mfyr rFkk gsUys ds çkjfEHkd Hkkx esa
bldh dksf'kdk,¡ vo'kks"kh (Absorptive) gksrh gaS rFkk buds LorU= fljs ij
vusd lw{ekadqj (Microvilli) fudys jgrs gSaA oD̀d /keuh (Renal artery)
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gkbyl (Hilus) okys Hkkx ls oD̀d eas ços'k dj oYdqV (Cortex) çns'k esa vusd
NksVh&NksVh /kefudkvksa (Arterioles) eas c¡V tkrh gSA çR;sd /kefudk
Xykses#yl (Glomerulus) esa igq¡pdj dsf'kdkvks a esa c¡V tkrh gS vr% bls
vfHkokgh /kefudk (Afferent arteriole) dgrs gSaA nwljh vksj ;s Xykses#yl ls
ckgj fudyrh gSa ftls viokgh /kefudk (Efferent arteriole) dgrs gSaA ;s
/kefudk lEiqV (Capsule) ls fudydj iqu% dsf'kdkvks a esa c¡V tkrh gS tks
viuh oD̀d ufydk ds pkjksa vksj ,d ifjufydk tkyd (Peritubular
capillary plexus) cukrh gSaA bldh dsf'kdk,¡ iqu% feydj f'kjkdk (Venule)
cukrh gSa tks ijLij feydj dbZ cM+h f'kjk,¡ (Veins) cukrh gSaA vUr esa lHkh
f'kjk,¡ feydj o`Dd f'kjk (Renal vein) cukrh gaS tks gkbyl okys Hkkx ls
ckgj fudydj i'p egkf'kjk (Postcaval) esa [kqyrh gSaA

fp= Ø- 3-23% Uriniferous Tubule

ew=okfguh (Ureter) eksVh nhokj dh l¡djh ufydkuqek gksrh gSA bldh
Hkhrjh Lrj dh dksf'kdk,¡ jksekfHk ,ihFkhfy;y (Ciliated epithelial) gksrh gSa
ftuds dkj.k mRiUu rjax&xfr ls ew=okfguh esa ihNs dh vksj c<+rk gSA ew=
/khjs&/khjs ew=k'k; (Urinary bladder) esa ,d= gksrk jgrk gSA ew=k'k; dh
nhokj f=Lrjh; (Three layered) gksrh gSA Hkhrj dh vksj Hkate; 'ysf"edk
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(Folded mucous membrane), e/; esa is'kh Lrj rFkk lcls ckgj isjhVksfu;e
(Peritoneum) dh cuh lhjeh dyk (Serous membrane) gksrh gSaA isf'k;k¡
vjsf[kr gksrh gSaA

fp= Ø- 3-24% Horizontal Vertical Section of Kidney of Rabbit

'k'kd ds vU; mRlthZ vax (Other Excretory Organs of Rabbit)

1- ;Ñr] Iyhgk rFkk vkar (Liver, Spleen and Intestine)& ;Ñr
dksf'kdk,¡ jä ls vko';drk ls vf/kd vehuks vEy dks ysdj
veksuhdj.k (Deamination) }kjk veksfu;k rFkk ty esa fo?kfVr dj
nsrh gSa rFkk bl veksfu;k dks CO2 ds lkFk la;ksx djkdj ;wfj;k cukrh
gSaA

Iyhgk (Spleen) rFkk ;Ñr dh dq¶Qj dksf'kdk,¡ (Kupffer’s cells)
èr #f/kjk.kqvksa ds gheksXyksfcu dk fo[k.Mu dj fcyh:fcu
(Bilirubin) ,oa fcYofMZu (Bilverdin) uked fiÙk o.kZd (Bile
pigments) cukrh gSa tks vkar esaa igq¡pdj ey ds lkFk ckgj fudy
tkrk gSA

2- Ropk (Skin)& Ropk dh Losn xzfUFk;k¡ (Sweat glands) #f/kj dksf'kdkvksa
ds jä ls ty] CO2] ;wfj;k] yo.k vkfn xzg.k dj ilhus ds :i esa
ckgj fudkyrh gSaA

3- QsQM+s (Lungs)& ”olu fØ;k esa cuh CO2 dk vf/kdka'k Hkkx
QsQM+ksa }kjk mPN~okl (Expiration) dh fØ;k esa ckgj fudkyk tkrk gSA



330

dkWMsZVl ds fofHkUu
rU=ksa dk---

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

3-4-3 fofHkUu d'ks#d çkf.k;ksa esa tuu vaxksa dk v/;;u
(Study of Genital Organs in Different Vertebrates)

¼v½ uj tuu vax (Male Genital Organs)
1- LdkWfy;ksMkWu (Scoliodon)& bl eNyh esa fyax iF̀kd~ gksrs gSaA uj

LdkWfy;ksMkWu esa eSFkqu vax DykLilZ (Claspers) gksrs gSs aA ;g 'kqØk.kqvksa
(Sperrms) dks eknk ds tuu iFk (Genital tract) esa igq¡pkrk gSA

o`"k.k (Testes)& ,d tksM+h yEcs o"̀k.k] ;Ñr (Liver) ls ysdj
eyk'k; xzfUFk (Rectal gland) rd fLFkr gksrs gSaA o"̀k.k] eyk'k; xzfUFk
ls Årdksa ds }kjk tqM+k jgrk gSA o"̀k.k 'kjhj dh i"̀Bh; nsgfHkfÙk ls ,d
isfjVksfu;y f>Yyh (Peritoneal membrane) ds }kjk tqM+s jgrs gSaA

o"̀k.k ds vanj 'kqØ/kj ufydk,¡ (Seminiferous tubules) gksrh gSaA bu
ufydkvksa ds chp&chp esa vUrjkyh dksf'kdk,¡ (Interstitial cells)
ik;h tkrh gSa ftuls uj gkeksZu & VsLVkWLVsjksu (Testosterone) L=kfor
gksrk gSA 'kqØ/kj ufydk,¡ tufud ,fiFkhfy;e (Germinal
epithelium) ls vkLrfjr gksrh gSaA

çR;sd o"̀k.k ls vusd eghu 'kqØ viokfgdk,¡ (Vasa efferentia)
fudyrh gSa] ;g okfgdk,¡ yhfMx xzfUFk ls gksrs gq, 'kqØokfgdk (Vasa
defferentia) esa [kqyrh gSaA 'kqØ okfgdk ,d l¡djh] dq.Mfyr ufydk
gksrh gS tksfd ,fifMMkbfel esa ls fudydj i'p Hkkx dh vksj fujUrj
pydj ,d pkSM+s 'kqØk'k; (Sperm sac) dks cukrh gSA 'kqØokfguh ,oa
'kqØk'k; nksuksa ehtksusfÝd dk :ikUrfjr Lo:i gSaA nksuksa vksj ds
'kqØk'k; LorU= :i ls ew=tuu lkbul (Urinogenital sinus) esa
[kqyrs gSaA ew=tuu lkbul voLdj (Cloca) esa [kqyrs gSaA
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fp= Ø- 3-25% Genital System : Male Genital Organs of Scoliodon

uj LdkWfy;ksMkWu esa voLdj ls lEcfU/kr ,d tksM+h [kk¡p;qDr
(Grooved) vkfyaxd@DykLilZ@eSFkqu vax (Claspers) gksrs gSaA
eSFkqu ds le; ,d vkfyaxd ,d gh ckj esa eknk ds voLdj esa Mkyk
tkrk gSA ,d tksM+h yEcs lkbQu (Siphons) gksrs gSa tksfd DykLilZ dh
[kk¡pksa (Grooves) esa [kqyrs gSaA leqnz dk ikuh lkbQuksa ds vanj igq¡p
tkrk gS vkSj eSFkqu fØ;k ds le; 'kqØk.kqvksa (Sperms) dks eknk ds
voLdj esa igq¡pkus dk dk;Z djrk gSA

2- esa<d (Frog)& eas<d ,d mHk;pjh (Amphibian) çk.kh gSA esa<d esa
uj tuu vaxksa (Genital organs) ds vUrxZr& ,d tksM+h o`"k.k
(Testes), 'kqØ viokfgdk,¡ (Vasa efferentia), fcMj uky (Bidder’s
canal) ,oa ew=kstuu ufydk (Urinogenital canal) vkrs gSaA

o`"k.k (Testes)& ,d tksM+h] csyukdkj (Cylindrical) gYds ihys jax dh
lajpuk gksrh gSA çR;sd o"̀k.k] o"̀k.k ;ksftuh & ehlksfpZ;e
(Mesorchium) }kjk yVds jgrs gSaA çR;sd o"̀k.k ds vxz fljs ds ikl
vaxqyh leku ço/kZ fudys jgrs gSaA budks olk dk; (Fat bodies)
dgrs gSaA budk uke dkiksZjk ,sfMikstk (Corpora adiposa) gSA çR;sd
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o"̀k.k esa vusd eghu dq.Mfyr ufydk,¡ & 'kqØ/kj ufydk,¡
(Seminiferous tubules) gksrh gSaA 'kqØ/kj ufydkvksa ds chp&chp esa
vUrjkyh dksf'kdk,¡ (Interstitial cells) ik;h tkrh gSa tksfd uj
gkWeksZUl dks L=kfor djrh gSaA bu dksf'kdkvksa dks ysfMx dksf'kdk,¡
(Leydig cells) Hkh dgrs gSaA

o"̀k.k ds vkUrfjd fdukjs ls 10&12 iryh ufydk,¡ & 'kqØ
viokfgdk,¡ (Vasa efferentia) fudyrh gSa] ;g oD̀d esa ços'k dj
fcMj ufydk (Bidder’s canal) esa [kqyrh gSaA fcMj ufydk] oD̀d ls
i'p fljs ij lax`ghr ufydkvksa (Collecting tubules) esa [kqyrh gS
tksfd ;wjsVj esa [kqyrh gSaA

ew=kstuu ufydk] oD̀d ls ckgj vkus ij ,d FkSyh leku lajpuk
ds :i esa gksrh gS ftls 'kqØk'k; (Seminal vesicle) dgrs gSa] blesa
'kqØk.kq ckgj tkus ls iwoZ dqN le; ds fy, lax̀ghr jgrs gSaA 'kqØk.kq
voLdj }kjk ckgj fudky fn;s tkrs gSaA

fp= Ø- 3-26% Genital System : Male Genital Organs of Frog

3- ljhl`i (Reptilia)& mnkgj.k ;wjksesfLVDl (Uromastix)– ljhl`i
çkf.k;ksa esa ySafxd vax iF̀kd~&iF̀kd~ çkf.k;ksa esa ik;s tkrs gaSA ySafxd
f}:irk (Sexual dimorphism) ik;h tkrh gSaA uj ;wjksesfLVDl esa tuu
vax fuEufyf[kr çdkj ls gksrs gSa&

,d tksM+h o`"k.k (Testes) 'kqØ okfguh (Vasa deferens) ,oa v/kZ
f'k'u (Hemi penis)A

o`"k.k (Testes)& ;wjksesfLVDl esa nks lQsn] v.Mkdkj o"̀k.k gksrs gSa
tksfd nksgjh isfjVksfu;e vkoj.k& ehlksZfp;e (Mesorchium) ds }kjk
mnj esa fuyfEcr jgrs gSaA o"̀k.k esa eghu&eghu 'kqØ viokfgdk,¡
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(Vasa efferentia) fudydj ,fifMfMfel (Epididymis) esa igq¡prh gSaA
'kqØ viokfgdk,¡ ehlksusÝkWl (Mesonephros) dh ew=/kj ufydkvksa dh
cfgof̀/n;k¡ (Outgrowth) gSaA ,fifMfMfel ehlksusÝkWl dk vo'ks"kh Hkkx
gksrk gSA 'kqØ/kj ufydkvksa (Seminiferous tubules) ds chp&chp esa
vUrjkyh dksf'kdk,¡ (Interstitial cells) ;k ysfMx dksf'kdk,¡ (Leydig
cells) gksrh gSa tks uj gkWeksZul dks L=kfor djrh gSaA

'kqØ okfguh (Vasa deferens)& ;g ufydk,¡ o"̀k.k ls fudydj i'p
fn'kk esa voLdj rd fLFkr gksrh gSaA voLdj (Cloaca) ds ;wjksfM;e
esa ;wjsVj ds fNnzksa ds vkxs dh fn'kk esa [kqyrh gSaA 'kqØ okfguh dk vxz
fljk vf/kd dq.Mfyr gksdj ,fifMfMfel ds (Epididymis) :i esa gksrk
gSA ,d lQsn /kkxs leku eghu vo'ks"kh eqysfj;u ufydk (Mullerian
duct) çR;sd 'kqØ okfguh ds lekukUrj o"̀k.k ls voLdj rd ik;h tkrh
gSA

fp= Ø- 3-27% Genital System : Male Genital Organs of Uromastix

v/;Z f'k’u@gsfeisful (Hemipenis)& ;g ,d tksM+h eSFkqu vax
voLdj dh v/kj fn'kk esa mifLFkr gksrs gSaA ;g mRFkku'khy Ård
(Erectile tissue) ds cus gksrs gSaA ;g eSFkqu ds le; uykdkj (Tubular)
gksrs gSa] budk lehiLFk (Proximal) fljk ,d oÙr (Stalk) ,oa nwjLFk
fljk LorU= 'kh"kZ (Head) ds :i esa gksrk gSA oÙr esa ,d [kk¡p e/;LFk
fn'kk esa gksrh gS tksfd 'kqØ okfguh ds fNnz ls çkjEHk gksdj v/kZ f'k'u
ds 'kh"kZ ds fljs ij lekIr gksrh gS vkSj 'kqØk.kqvksa dks eknk ds voLdj
esa laokfgr djrh gSA
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4- i{kh (Birds)& ¼dcwrj & Pigeon½& if{k;ksa esa uj tuu vax
fuEufyf[kr çdkj ls gksrs gSa& ,d tksM+h o`"k.k (Testes), ,d tksM+h
'kqØ okfgfu;k¡ (Vasa deferens) ,oa voLdj (Cloaca)A

o`"k.k (Testes)& ¼,d tksM+h] v.Mkdkj vkSj lQsn o`’k.k]½ o"̀k.k ;kstuh
ds }kjk oD̀d ds vxz fljs ls tqM+k gksrk gSA tuudky esa o"̀k.k dk
vkdkj vR;kf/kd cM+k gksrk gSA çR;sd o"̀k.k (Testes) esa vusd eghu
dq.Mfyr 'kqØ/kj ufydk,¡ (Seminiferous tubules) gksrh gSaA bu
ufydkvksa ds chp&chp esa vUrjkyh dksf'kdk,¡ ;k ysfMx dksf'kdk,¡
(Interstitial cells or Leydig cells) gksrh gSa tksfd uj gkWeksZUl dks
L=kfor djrh gSaA

fp= Ø- 3-28% Genital System : Male Genital Organs in Birds

çR;sd o"̀k.k ls ,d dq.Mfyr oksfYQ;u ufydk (Wolffian canal)
fudyrh gS] bldk vxz fljk ,fifMfMfel (Epididymis) vkSj 'ks"k Hkkx
'kqØ okfguh (Vasa deferens) dk gksrk gSA 'kqØ/kj
ufydk,¡ ,fifMfMfel esa [kqyrh gSaA 'kqØ okfguh i'p fn'kk esa pydj
voLdj ds ;wjksfM;e esa vanj dh vksj fLFkr iSfiyk ij [kqyrh gSA 'kqØ
okfguh dk i'p Hkkx Qwydj 'kqØk'k; (Seminal vesicle) dks cukrk
gSA blesa 'kqØk.kq lax̀ghr jgrs gSaA
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if{k;ksa esa eSFkqu vax dsoy 'kqrqjeqxZ (Ostrich), cÙk[k (Ducks) ,oa galksa
(Swans ) eas ik;s tkrs gSa] 'ks"k if{k;ksa esa vuqifLFkr gksrk gSA

5- Lruh (Mammals)& ¼[kjxks'k Rabbit½ Lruh çkf.k;ksa esa uj tuu
vaxksa ds vUrxZr & tuu ufydk@;wjsFkzk (Genital canal or
urethra), ,d tksM+h o`"k.k (Testes), ,fifMfMfel (Epididymis),
'kqØ okfguh (Vasa deferens), f'k’u (Penis) vkrs gSaA

o`"k.k (Testes)& uj Lruh çk.kh esa nks v.Mkdkj o"̀k.k] mnj xqfgdk
(Abdominal cavity) ds ckgj o"̀k.k dks"kksa (Scrotal sacs) essa fLFkr gksrh
gSaA o"̀k.k dks"kksa dh fHkfÙk ls Luk;q&xqcusZdqye (Gubernaculum) }kjk
layXu gksrh gSA o"̀k.k dks"kksa dh xqfgdk] o`"k.k dks"k iê (Septum
scroti) }kjk v/kkZa'kksZ esa foHkkftr gksrh gSA o"̀k.k dks"kksa dh xqfgdk mnj
xqfgdk ls ,d iryh baXohuy ufydk (Inguinal canal) ls lEcfU/kr
jgrh gSA

fp= Ø- 3-29% Genital System : Male Genital Organs of Rabbit

çR;sd o"̀k.k] ,d Ård ds lEiqV (Capsule) }kjk can jgrk gS ftls
'osr dapqd@V~;wfudk ,sYcwthfu;k (Tunica albuginea) dgrs gSaA
o"̀k.k ds vanj 'kqØ/kj ufydkvksa dh lagfr (Seminiferous tubules)
gksrh gS] bu ufydkvksa ds chp&chp esa vUrjkyh dksf'kdkvksa
(Interstitial cells) ;k ysfMx dksf'kdk,¡ (Leydig cells) gksrh gSa tksfd
uj gkWeksUl dks L=kfor djrh gSaA 'kqØ/kj ufydkvksa dk vLrj
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tufud ,fiFkhfy;e (Germinal epithelium) dk cuk gksrk gSA bu
tufud ,fiFkhfy;e dh dksf'kdkvksa ds chp esa lVksZyh dksf'kdk,¡
(Sertoli cells) gksrh gSa tks 'kqØk.kqvksa dks iks"k.k çnku djrh gSaA

çR;sd o"̀k.k dh vkUrfjd fn'kk dk vk/kk Hkkx ?ksjrk
gqvk ,d ,fifMfMfel (Epididymis) gksrk gS tksfd ehlksusÝkWl dk
vo'ks"kh Hkkx gksrk gSA ,fifMMkbfel fuEufyf[kr Hkkxksa esa foHksfnr gksrk
gS& dkiZl ,fifMfMfel (Corpus epididymis) e/;;h Hkkx]
dsiV ,fifMfMfel (Caput epididymis) 'kh"kZ Hkkx ,oa
dkWMk ,fifMfMfel (Cauda epididymis) iqPNh; HkkxA

çR;sd o"̀k.k esa 'kqØ/kj ufydk,¡ o"̀k.k xqfgdk ds ,d rU= jsVsVsLVht@
o`"k.k tky (Rete testes) esa [kqyrh gSaA o"̀k.k tky ls 'kqØ viokfgdk,¡
(Vasa efferentia) fudydj ,fifMfMfel ds 'kh"kZ Hkkx esa [kqyrh
gSaA ,fifMfMfel ds i'p@iqPNh; fljs ls ,d 'kqØ okfgdk (Vasa
deferentia) fudyrh gS tksfd baXohuy ufydk esa ls gksdj mnj xqfgdk
esa igq¡prh gS rFkk viuh vksj dh ew=ufydk ds Åij ls ?kwedj tkrh gS
vkSj ew= ekxZ esa [kqyrh gSA

ew= ekxZ ;k ew=tuu ufydk uj eSFkqu vax f'k'u (Penis) essa [kqyrh
gSaA f'k'u ,d csyukdkj is'kh; ladqpu'khy lajpuk gksrh gSA f'k'u dh
v/kj fn'kk esa LiUth dk; (Corpus spongiossum) gksrk gSa vkSj blds
Åij ,d tksM+h jä/kj dk; (Corpus cavernosa) gksrs gSaA LiUth dk;
dk vxz Hkkx f'k'u dk vfUre fljk gksrk gS ftldks f'k'u
eq.M@XykUl isful (Glans penis) dgrs gSaA XykUl isful@f'k”u
eq.M ,d <hys Ropk ds oyu&iI;Zwl@f'k'u eq.M Nn (Perpuce) ls
<dk gksrk gSA

f'k'u ds vanj ,d f'k'u vfLFk dkfuZoksj (Carnivore), pexknM+ksa
(Bats), jksMsUV~l (Rodents), Ogsy (Whale) vkfn çkf.k;ksa esa ik;h tkrh
gSA

mi;qZDr lajpukvksa ds vfrfjDr vusd xzfUFk;k¡ ik;h tkrh gSaA çksLVsV
xzfUFk (Prostate gland) & ;g rjy L=kfor djrh gS ftlesa 'kqØk.kq
rSjrs gSaA dkmilZ xzfUFk (Cowpers gland) & bldks cYcks ;wjsFkzy
xzfUFk (Bulbo-urethral gland) Hkh dgrs gSaA ;g ew=ekxZ esa [kqyrh gS
vkSj ,d {kkjh; nzo L=kfor djrh gSA isfjfu;y xzfUFk (Perineal
gland) xqnk (Anus) ds uhps [kqyrh gS vkSj xU/ktu L=ko L=kfor
djrh gSA eyk'k; xzfUFk@jsDVy xzfUFk (Rectal gland) xqnk ds nksuksa
vksj ik;h tkrh gSA
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¼c½ eknk tuu vax (Female Genital Organs)

1- LdkWfy;ksMkWu (Scoliodon)& eknk LdkWfy;ksMkWu esa tuu vax
(Genital organs) ,d tksM+h v.Mk'k; (Ovary), ,d tksM+h
v.Mokfgfu;k¡ (Oviducts) ,oa voLdj (Cloaca) vkfn gksrs gSaaA

v.Mk'k; (Ovary)& ,d tksM+h] çR;sd oD̀d ds lkeus ehlksosfj;e
(Mesovarium) ls layXu nsgxqgk (Body cavity) esa fuyfEcr jgrs gSaA
v.Mk'k; ls xksyiqVd (Follicle) ckgj dh vksj mHkjs jgrs gSa] çR;sd
iqVd esa ,d v.Mk.kq (Ovum) gksrk gSA iqVd dksf'kdkvksa (Follicular
cells) ds }kjk eknk gkWeksZUl bZLVªkstsu (Oesterogen) L=kfor gksrs gSaA
çR;sd v.Mk'k; (Ovary) ls ,d uykdkj Årdh dfM+;k¡ & ,fixksuy
vax (Epigonal organs) fudydj eyk'k; xzfUFk (Rectal glands) ls
la;kstu djrs gSaA

v.Mokfguh (Oviduct)& çR;sd v.Mokfguh ,d yEch] eksVh fHkfÙk
okyh is'kh; ufydk gksrh gSA ;g okfgfu;k¡ nsgxqgk dh iwjh yEckbZ esa
fLFkr gksrh gSaA nksuksa v.Mokfgfu;ksa ds ladjs vxz fljs v.Mk'k; ds vkxs
vuqçLFk ifÍdk (Septum transversum) ds ikl ijLij lesfdr gksrs
gSaA çR;sd v.Mokfguh ds vxz fljs ij ,d fNnz vkWfLV;e (Ostium)
gksrk gSA çR;sd v.Mokfguh i'p fljs dh vksj pyrh tkrh gS vkSj dqN
nwjh ij Qwydj ,d dop xzfUFk (Shell gland) dks cukrh gSA ;g
v.Mk.kq ds pkjksa vksj ,sYC;wesu dks L=kfor djrh gSA dop xzfUFk ds
i'pkr~ v.Mokfguh QSydj ,d xHkkZ'k; (Uterus) dk :i ys ysrh gSA
nksuksa vksj ds xHkkZ'k; vkil esa feydj ;ksfu (Vagina) dks cukrs
gSaA ;ksfu (Vagina) ,d pkSM+s fNnz ds }kjk voLdj (Cloaca) esa [kqyrh
gSA [kqyus ds LFkku ij ,d dikV (Valve) gksrk gSA

2- mHk;pjh (Amphibian)& eas<d (Frog) & eknk eas<d ds oD̀d
(Kidney) vksfiLFkksusfÝd (Opisthonephric) çdkj ds gksrs gSa] tks fd
nqgxqgk ds i"̀Bh; Hkkx esa ,d yfldk lkbul (Lymph sinus) esa iM+s
jgrs gSaA eknk eas<d esa oD̀d dh lajpuk uj eas<d ds leku gksrh gSA
eknk eas<d esa Hkh ,d tksM+h oD̀d (Kidney), ,d tksM+h ;wjsVj ,oa ,d
voLdj (Cloaca) gksrk gSA

eknk eas<d ds tuu rU= esa ,d tksM+h v.Mk'k; (Ovary) ,oa ,d
tksM+h v.Mokfgfu;k¡ (Oviducts) gksrh gSaA

v.Mk'k; (Ovary)& vfu;fer vkdkj ds nks v.Mk'k; FkSys leku gksrs
gSaA v.Mk'k; dh xqfgdk iVksa (Septum) ds }kjk d{kksa esa foHkkftr gksrh
gSA çR;sd v.Mk'k; ,d v.Mk'k; ;ksftuh & ehlksosfj;e (Mesova-
rium) ds }kjk i"̀Bh; mnj fHkfÙk ls vkyfEcr jgrk gSA çR;sd v.Mk'k;
esa ,d tufud ,fiFkhfy;e (Germinal epithelium) ckã ,dy Lrj
ds :i esa ik;h tkrh gS tksfd ,d lEiqV (Capsule) esa can gksrh gSA
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v.Mk'k; ds vkUrfjd Hkkx esa fodkl dh fofHkUu voLFkkvksa esa v.Mk.kq
(Ovum) gksrss gSaA v.Mk'k; dk vkdkj ,oa ifjiDo v.Mk.kqvksa dh la[;k
tuudky (Breeding season) esa vR;kf/kd gksrh gSA

çR;sd v.Mk'k; ds vxz Hkkx esa vusd 'kkf[kr vaxqyh leku olk dk;sa
(Fat bodies) ik;h tkrh gSaA

çR;sd v.Mk'k; ds ik'oZ esa ,d v.Mokfguh (Oviduct) gksrh gSA ;g
v.Mokfguh] yEch] dq.Mfyr xzfUFky ufydk,¡ gksrh gSaA nksuksa v.Mokfguh
xzfldk (Oesophagus) ds ik'oZ esa fLFkr gksrh gSaA xzfldk ds ik'oZ esa
çR;sd v.Mokfguh ,d jksekf/k dhi (Ciliated funnel) ;k vkWfLVe
(Ostium) ds }kjk [kqyrh gSA jksekfHk ds ihNs ,d dq.Mfyr eksVh fHkfÙk
okyh v.Mokfguh gksrh gSA v.Mokfguh i'p fljs ij Qwydj ,d iryh
fHkfÙk ;qDr v.Mdks"k (Ovisac) cukrh gS] tksfd ,d ladh.kZ fNnz }kjk
voLdj esa ,d iSfiyk ij [kqyrk gSA

fp= Ø- 3-30% Genital System : Female Genital Organs of Scolidon
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3- ljhl`Ik & (Reptiles)& ;wjksesfLVDl (Uromastix) esa eknk tuu vax
fuEufyf[kr gksrs gSa& ,d tksM+h v.Mk'k; (Ovary) ,d tksM+h
v.Mokfguh] xHkkZ'k; (Uterus), ;ksfu (Vagina) rFkk voLdj
(Cloaca)A

v.Mk'k; (Ovary)& ;wjkseSfLVd esa nks FkSys leku] v.Mkdkj lajpuk
gksrh gSA v.Mk'k; mnj xqgk (Body cavity) esa oD̀dksa ds dkQh vxz Hkkx
esa fLFkr gksrh gSaA çR;sd v.Mk'k; esa xksy&xksy mHkkj ik;s tkrs gSa
tksfd v.Mdksf'kdkvksa ds dkj.k gksrk gSA çR;sd v.M dksf'kdk,¡] ,d
ihrd ;qDr v.M (Ovum) ,oa mldks ?ksjs gq, iqVh; dksf'kdkvksa ls
fufeZr gksrh gSA v.M iqfVdkvksa ds QVus ls mnj xqfgdk esa pys tkrs
gSaA ;gk¡ ls v.Mk.kq v.Mokfgfu;ksa esa pys tkrs gSaA

v.Mokfguh (Oviduct) yEch iryh fHkfÙk okyh ufydk gksrh gSA
v.Mokfguh mnj xqfgdk dh iwjh yEckbZ esa fLFkr gksrh gSA blds vxz
fljs ij jkseh;] iryh fHkfÙk okyh dhi (Funnel) gksrh gSA blds
ihNs ,d dq.Mfyr eksVh fHkfÙk okyh ,d xzfUFky v.Mokfguh gksrh gS]
tksfd ihNs pyrh tkrh gS vkSj voLdj ds ;wjksfM;e (Urodaeum) esa
[kqyrh gSA v.Mokfguh oD̀d ds ikl Qwydj dop xzfUFk (Shell gland)
esa foHksfnr gksrh gSA v.Mokfguh dk vfUre Hkkx ;ksfu (Vagina)
dgykrk gSA

4- i{kh (Birds)& eknk dcwrj esa tuu rU= ds vUrxZr ,d v.Mk'k;
(Ovary), ,d v.Mokfguh (Oviduct), xHkkZ'k; (Uterus) ,oa ;ksfu
(Vagina) vax vkrs gSaA

v.Mk'k; (Ovary)& eknk dcwrj esa dsoy ,d ck;k¡ v.Mk'k; (Left
Ovary) gksrk gSA nk;sa v.Mk'k; ,oa nk;sa v.Mokfguh dh vuqifLFkrh ;k
Úgkflr gksus ij i{kh ds 'kjhj dk Hkkj@otu ?kV tkrk gS] ;g fLFkfr
mM+us ds fy, ykHkçn gSA ck;k¡ v.Mk'k; v.Mkdkj] vfu;fer vkdkj
dh lajpuk gS tksfd ck;sa oD̀d@fdMuh dh vxzikyh ls nksgjh f>Yyh
ehlksosfj;e (Mesovarium) ds }kjk layXu jgrk gSA tuudky esa
v.Mk'k; ds vkdkj esa of̀/n gks tkrh gSA v.Mk'k; dh ckã lrg ij
vusd ihrdh; (Yolked) v.M;qDr (Ovum) v.M iqfVdk,¡ (Ovarian
follicles) mHkjh gksrh gSaA v.M iqfVdkvksa }kjk eknk gkWeksZu&bZLVªkstu
(Oesterogens) dk L=ko.k gksrk gSA ;g gkWeksZUl eknk ds lgk;d ySafxd
y{k.kksa@vaxksa dks mlds O;ogkj dks :ikUrfjr djrs gSaA v.MksRlxZ
(Ovulation) fof/k ds }kjk v.Ms ckgj nsgxqgk esa igq¡prs gSaA nsgxqgk ls
v.Ms vkWfLV;e (Ostium) fNnz ds }kjk v.Mokfguh (Oviduct) esa igq¡p
tkrs gSaA

v.Mokfguh (Oviduct)& dcwrj ,oa if{k;ksaa esa dsoy ck;ha v.Mokfguh
ik;h tkrh gSA ;g v.Mokfguh yEch] dq.Mfyr] eksVh fHkfÙk ;qDr is'kh;
lajpuk gksrh gSA ;g ufydk@okfguh 'kjhj esa ehlksV~;wcsfj;e
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(Mesotubarium) ds }kjk i"̀Bh; fHkfÙk ls layXu jgrh gS vkSj nsgxqgk
esa vkyfEcr jgrh gSA

fp= Ø- 3-31% Genital System : Female Genital Organs of Frog

v.Mokfguh dk vxz fljk QSyh gqbZ is'kh;] jkseh;] lhykseh dhi (Funnel)
gksrh gSA blds lhekUr esa jkseh; >kyj gksrh gSA dhi ihNs dks fujUrj
jgrh gSA vxyk Hkkx bLFkel (Isthmus) gksrk gS] bldh fHkfÙk ,sYC;wesu
(Albumen) dks L=kfor djrh gSA blds ckn dk Hkkx dop xzfUFk
(Shell gland) ;k xHkkZ'k; (Uterus) gksrk gSA blesa v.Mkoj.kh@
fuMkes.Vy xzfUFk;k¡ (Nidamental glands) gksrh gSaA dSYlh;qDr dop
(Calcareous shell) dks L=kfor gksrh gSaA v.Mokfguh dk vfUre Hkkx
is'kh; gksrk gSA bldks ;ksfu (Vagina) dgrs gSa] bldh 'ys"k xzfUFk;k¡]
'ys"e L=kfor dj v.Mfu"dklu esa lgk;rk djrh gSaA ;ksfu (Vagina)
voLdj (Cloaca) ds ;wjksfM;e (Urodaeum) esa [kqyrh gSA

5- Lruh (Mammals)& [kjxks'k (Rabbit) & eknk [kjxks'k ds tuu
rU= ds vUrxZr & ,d tksM+h v.Mk'k; (Ovary), ,d tksM+h
v.Mokfguh (Oviduct)@QSyksfi;u ufydk (Fallopian tube), ,d
xHkkZ'k; (Uterus) ,oa ,d ;ksfu (Vagina) rFkk lgk;d xzfUFk;k¡ &
cFkksZfyUl xzfUFk (Bertholin’s glands) isfjfu;y (Perineal) ,oa
eyk'k;h@jsDVy xzfUFk;k¡ (Rectal glands) vkrh gSaA

v.Mk'k; (Ovary)& ,d tksM+h Bksl v.Mkdkj lajpuk gksrh gSA
v.Mk'k; ehlksosfj;e (Mesovarium) f>Yyh ds }kjk mnj xqfgdk dh
i"̀Bh; fHkfÙk ls layXu jgrh gSA
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fp= Ø- 3-32% Genital System : Female Genital Organs of Uromastix

çR;sd v.Mk'k; nksgjs Lrj ds [kksy ds }kjk <dk gksrk gSA ckgjh Lrj
eghu piVh Lrj & V~;wfudk ,sYC;wthfu;k (Tunica albuginea) gksrh
gSA bl Lrj ds uhps tufud ,fiFkhfy;e (Germinal epithelium)
dksf'kdkvksa dk Lrj gksrk gSA v.Mk'k; dk 'ks"k Hkkx la;ksth Ård
(Connective tissue) dk cuk gksrk gSA v.Mk'k; dh la;ksth Ård dh
Lrj ,oa lfiZy dksf'kdkvksa dh Lrj nksuksa feydj LVªksek (Stroma)
fufeZr djrs gSaA la;ksth Ård esa jä dsf'kdk,¡] rfU=dk rUrq (Nerve
fibres), yfldk dsf'kdkvksa ds lkFk v.M iqfVdk,¡ (Ovarian follicles)
fodkl dh fHkUUk&fHkUUk voLFkkvksa esa gksrh gSaA v.M iqfVdkvksa dh ,d
dsf'kdk of̀/n dj v.M dksf'kdk (Oocyte) curh gSA vU; dksf'kdk,¡
v.M dksf'kdk ds pkjksa vksj ,d dksf'kdh; Lrj cukrh gSaA iqVd
dksf'kdkvksa ls eknk ySafxd gkWeksZUl L=kfor gksrk gSA ifjiDo iqfVdk,¡
v.Mk'k; ds vkoj.k ds lehi vkdj QV tkrh gSa rFkk buesa ls v.Mk.kq
(Ovum) ckgj vkdj mnjxqgk esa vk tkrs gSaA

v.Mokfguh@QSyksfi;u ufydk (Fallopian tube)& QSyksfi;u
ufydk dk LorU= fljk v.Mk'k; ds lehi fLFkr gksrk gSA ;g fljk
dhi leku (Funnel like) pkSM+k gksrk gS rFkk bls vkWfLV;e (Ostium)
dgrs gSa] bldk fdukjk jkseh; >kyjnkj gksrk gSA bldks fQfEc;sVsM
dhi (Fimbriated funnel) dgrs gSaA bldk i'p Hkkx yEck] dq.Mfyr
gksrk gSA ;g ufydk vanj ls is”kh; ofyr gksrh gS ,oa dksf'kdk,¡ xzfUFkr
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(Glandular) ,oa jkseh; (Ciliated) gksrh gSaA çR;sd fn'kk dh QSyksfi;u
ufydk is'kh; gksrk gSA bldks ;wVsjh (Uteri) dgrs gSaA

xHkkZ'k; (Uterus)& nksukas fn'kk dh ;wVsjh (Uteri) vkil esa ijLij
tqM+dj ,d pkSM+h is'kh; eksVh fHkfÙk okyh lajpuk cukrh gSa] bldks
xHkkZ'k; (Uterus) dgrs gSaA ;g xHkkZ'k; jä okfgdke; (Vascularised)
gksrk gSA xHkkZ'k; dh fHkfÙk dk vkUrfjd Lrj ,.MksesfVª;e
(Endometrium) dgykrk gSA xHkkZ'k; eyk'k; ds i"̀Bh; lrg ij
fLFkr ;ksfu (Vagina) eas [kqyrk gSA

;ksfu (Vagina)& ,d FkSyh leku lajpuk gksrh gSA bldh fHkfÙk is'kh;]
vfr ladqpu'khy (Contractile) gksrh gSA ;ksfu dh v/kj lrg ij
ew=k'k; (Urinary bladder) fLFkr gksrk gSA ;ksfu ,oa ew=k'k; ds ijLij
feyus ls ,d lkekU; os'e curk gSA bldks ew=kstuu os'e@lkbul
(Urinogenital sinus) ;k ç?kkr@osLVhC;wy (Vestibule) dgrs gSaA
ew=kstuu os'e mnj xqfgdk esa ihNs dh vksj ,d njkj leku fNnz &
ew=kstuu fNnz (Urinogenital aperture) ;k oYok@Hkx (Vulva)
ds }kjk ckgj dh vksj [kqyrk gSA oYok ds fdukjs@lhekUr ekaly
vks"Bksa (Labia) ds :i esa gksrs gSaA oYok dh v/kj lrg ij ,d vo'ks"kh
is'kh lajpuk Hkx f'k'u ;k DykbVksfjl (Clitoris) fLFkr gksrk gSA ;g
f'k'u uj [kjxks'k ds f'k'u ds letkr gksrk gSA

fp= Ø- 3-33% Genital System : Female Genital Organs of Pigeon
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cFkksZfyUl xzfUFk (Bertholin’s gland)& eyk'k; ds chp ew=kstuu
os'e (Urinogenital sinus) dh lrg ij fLFkRk gksrh gSA blds }kjk
L=kfor nzo ew=kstuu os'e dks {kkjh; ,oa ylnkj cukrk gSA

fp= Ø- 3-34% Genital System : Female Genital Organs of Rabbit

Lkkj.kh Ø- 3-12% d'ks#dh çkf.k;ksa ds çtuu rU= dh rqyuk
(Comparison of Reproductive System of Vertebrate Animals)

Ø-
No.

LdkWfy;ksMkWu
(Scoliodon)

eas<d
(Frog)

;wjksesfLVDl
(Uromastix)

dcwrj
(Pigeon)

[kjxks’k
(Rabbit)

1 2 3 4 5 6

1- eNfy;ksa &
LdkWfy;ksMkWu esa
ySafxd f}:irk
(Sexual
dimorphism)
ik;h tkrh gSA
uj LdkWfy;ksMkWu
eas vkfyaxd@
DykLilZ ;k
xksuksiksfM;k
(Gonopodia)
ik;s tkrs gSa]
eknk es ughaA

ySafxd f}:irk
(Sexual
dimorphism)
ik;h tkrh gS
ysfdu dksbZ Hkh
cká
tSfuVsfy;k
(External
genitalia) ugha
ik;h tkrh gSA

uj ;wjksesfLVDl
eas i'p xqnk
dks"B (Post
anal pouch)
ik;s tkus ds
dkj.k ySafxd
f}:irk
(Sexual
dimorphism)
ik;h tkrh gSA

ySafxd
f}:irk
(Sexual
dimorphism)
ik;h tkrh gS
ysfdu dksbZ
Hkh cká
tSfuVsfy;k
(External
genitalia)
ugha ik;h
tkrh gSA

ySafxd
f}:irk
(Sexual
dimorphism)
cká
tSusVsfy;k
ik;h tkrh
gSA
(External
genitalia)
çeq[k y{k.k
gSA

2- uj tuu rU=
(Male genital
system) ds
vUrxZr ,d

uj tuu rU=
(Male genital
system) ds
vUrxZr ,d

uj tuu rU=
(Male genital
system) ds
vUrxZr & ,d

uj tuu
rU= (Male
genital
system) ds

uj tuu
rU= (Male
genital
system) ds
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tksM+h o"̀k.k
(Testes), 'kqØ
viokfgdk
(Vasa
efferentia),
'kqØ okfgdk
(Vasa
deferens),
;qfXer
,fifMfMfel
(Epididymis),
;qfXer
'kqØk'k;
(Seminal
vesicle), ,d
tuu lkbul
(Genital sinus)
'kqØk.kq dks"k
(Sperm sac)
vkrs gSA

tksM+h o`"k.k
(Testes), 'kqØ
viokfgdk
(Vasa
efferentia), nks
tuu
okfgfu;k¡
(Genital
ducts) ,oa
voLdj
(Cloaca) vkrs
gSA

tksM+h o`"k.k
(Testes), nks
'kqØ okfgdk,¡
(Vasa
deferentia),
nks eSFkqu vax
(Copulatory
organs) ;k
v/kZ f'k'u
(Hemipenis),
nks tuu fNnz
vkrs (Genital
apertures) gSaA

vUrxZr
& ,d tksM+h
o`"k.k
(Testes),
,d tksM+h
'kqØ okfgdk,¡
(Vasa
deferential),
nks 'kqØk'k;
(Vesicual
seminalis)
,oa nks uj
tuu fNnz
(Genital
apertures)
vkrs o"̀k.k
ck;sa dh
vis{kk vkxs
dh vksj
fLFkj gksrk
gSA

vUrxZr ,d
tksM+h o`"k.k
(Testes), nks
,fifMfMfel
(Epididymis)
nks
'kqØokfgdk
(Vasa-
deferentia),
,d f'k’u
(Penis),
,d tuu
fNnz
(Genital
opening)
,oa dqN
lgk;d
xzfUFk;k¡ vkrs
gaSA

3- nsgxqgk esa o`"k.k
fLFkr gksrs gSa
çR;sd o"̀k.k
yEck] xzfUFky
vax gksrk
gS] ;g ;Ñr ds
vk/kkj ls
eyk'k;@jsDVy
xzfUFk
(Rectal gland)
rd fLFkr gksrh
gSA çR;sd o`"k.k
ehlksfpZ;e
(Mesorchium)
ds }kjk
vkyfEcr gksrk
gSA

o"̀k.k (Testes)
nks yEcs]
Øhe@lQsn
jax ds vax
gksrs gSaA ;g
oD̀d dh
v/kjh; lrg
ls ,d f>Yyh
ds oyu
ehlksfpZ;e
(Mesorchium)
ls tqM+s jgrs
gSaA

o"̀k.k (Testes)
v.Mkdkj
lajpuk gksrh
gSA ;g 'kjhj
dh i"̀Bh;
nsgfHkfÙk ls
layXu jgrs
gSaA nk;k¡ o"̀k.k
ck;sa dh vis{kk
vkx dh vksj
fLFkr gksrk gSA

o"̀k.k cM+s
v.Mkdkj
lajpuk gksrh
gS vkSj
fdMuh ls
vxz lrg dh
v/kj lrg
ls tqM+s jgrs
gSA çR;sd
o"̀k.k ds
Åij
isfjVksfu;y
f>Yyh dk
vkoj.k ik;k
tkrk gSA

çR;sd o"̀k.k
lQsn
v.Mkdkj
lajpuk gksrh
gSA ;g
nsgxqyk esa
Hkzw.kh;
voLFkk eas
fLFkr jgrh
gSA o;Ld
voLFkk esa
mnjxqgk ds
ckgj o"̀k.k
dks"kksa
(Scrotal sac)
esas fLFkr gksrs
gSaA

4- o"̀k.k esa vla[;
ufydk,¡
(Tubuses) gksrh
gSa] tksfd o"̀k.k
dha iw.kZ yEckbZ
esa ,d dsUnzh;
ufydk esa [kqyrh
gSa vkSj 'kqØ
viokfgdkvksa
(Vasa
deferentia) esa
[kqyrh gSA 'kqØ
okfgdk ,d
dq.Mfyr ufydk
gS] ;g

o"̀k.k dh vxz
ufydk,¡ 'kqØ
viokfgdkvksa
(Vasa
efferentia) dks
cukrh gSaA ;g
ufydk
'kqØk.kqvksa dks
oD̀d ds vanj
fcMj ufydk
(Bidder’s
canal) esa
laokfgr djrh
gSaA fcMj
ufydk] 'kqØ
okfgdk

o"̀k.k esa dqN
vxzufydk,¡]
'kqØ okfgdk,¡
(Vasa
efferentia)
cukrh gSaA ;g
okfgdk,¡
oksfYQ;u
ufydk
(Wolfian
duct) ls
lEcfU/kr gksrh
gSaA bl
ufydk dk
vxz Hkkx 'kqØ
okfgdk (Vasa

o"̀k.k esa
'kqØ/kj
ufydk,¡
(Seminife-
rous
tubules)
feydj 'kqØ
okfgdk,¡
(Vasa
efferentia)
cukrh gSa
tksfd
NksVs
,fifMfMfel
(Epididymis)
ls tqM+rh gSa

Lruh çkf.k;ksa
ds o"̀k.k esa
vf/kd 'kqØ
viokfgdk,¡
(Vasa-
efferentia)
gksrh gSa
tksfd
,fifMfMfel
(Epididymis)
esa [kqyrh
gSaA
,fifMfMfel
ds i'p fljs
ls ,d lh/kh
'kqØ okfgdk
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,fifMfMfel
ufydk dks
cukrh gSA 'kqØ
okfgdk
fo'ks"khÑr gksdj
Qwyrh gS vkSj
'kqØk'k;
(Seminal
vesicle) dks
cukrh gSA nksuksa
'kqØk'k; ,d
lkekU; tuu
lkbul
(Genital sinus)
esa [kqyrs gSaA
lkbul] voLdj
esa ,d iSfiyk
ij fLFkr fNnz
ds }kjk [kqyrk
gSA 'kqØk.kq
dks"k
(Sperm sac) ik;s
tkrs gSaA

(Vasadeferens)
;k vkfdZusfÝd
okfguh
(Archinephric
duct) ls tqM+rh
gSaA nksuksa vksj
dh 'kqØ
okfgdk Qwydj
'kqØk'k;
(Seminal
vesicle) dks
cukrh gSaA nksuksa
'kqØ okfgdk
iF̀kd~ :i ls
[kqyrh gSaA
olk dk;
(Corpora
adiposa) Hkh
o"̀k.k ls
lEcfU/kr jgrs
gSaA 'kqØ dks"k
(Sperm sac)
vuqifLFkr gksrs
gSaA 'kqØk'k;
'kqØk.kqvksa dks
laxg̀hr djrs
gSaA oD̀d dh
v/kj lrg
ij ,Mªhuy@
lqçkjhuy
xzfUFk fLFkr
gksrh gSA

deferentia)
gksrk gS tksfd
dq.Mfyr
gksdj
,fifMfMfel
(Epididymis)
dks cukrh gSaA
fQj 'kqØ
okfgdk lh/kh
gksdj voLdj
ds ;wjksfM;e esa
[kqyus ds iwoZ
viuh fn'kk
dh ;wjsVj
(Ureter) ls
feyrh gSA
o"̀k.k ds i'p
ik'oZ lrg
ij ,Mªhuy
xzfUFk
(Adrenal
gland) ik;h
tkrh gSA

vkSj 'kqØ
okfgdk
(Vasa
deferentia)
ds :i
esa ;wjsVj ds
lekukUrj
fLFkr gksrh
gSA ;g
voLdj ds
e/;
Hkkx
;wjksfM;e esa
fLFkr NksVh
iSfiyk ij
fNnz ds }kjk
[kqyrh gSA

(Vasa
deferentia)
fudyrh gSA
'kqØ okfgdk
mnj xqfgdk
esa tkdj
ew=k'k;
(Urinary
bladder) esa
iF̀kd~ fNnz
ds }kjk
[kqyrh
gSA
,fifMfMfel
rhu Hkkxksa esa
foHkkftr
gksrk
gS&dsiV
,fifMfMfel
(Caput
Epididymis)
dkiZl
,fifMfMfel
(Carpus
epididymis)
dkMk
,fifMfMfel
(Cauda
epididymis)A

5- o"̀k.k esa tks
'kqØk.kq
(Sperms) curs
gSa og 'kqØ
viokfgdkvksa
(Vasa
efferentia)
ds }kjk 'kqØ
okfgdk (Vasa
deferens) esa
igq¡prs gSa vkSj
'kqØk'k;
(Seminal
vesicle) esa
laxf̀gr jgrs
gSaA ,d lkekU;
tuu lkbul
(Genital sinus),
DSykLilZ lkbQu
'kqØk.kqvksa dks
'kjhj ls ckgj
fudkyus esa

çR;sd o"̀k.k esa
tks 'kqØk.kq
mRiUu gksrs gSaA
'kqØ
viokfgdkvksa
(Vasa
efferenrtia)
ds }kjk ;wjsVj
(Ureter) essa
igq¡prs gSa tgk¡
ls ;g lkekU;
tuu fNnz
(Genital
aperture)
ds }kjk ckgj
fudyrs gSaA
voLdj easa
eSFkqu vax
vuqifLFkr gksrs
gSaA feF;k
eSFkqu ;k
,sEIysDll

çR;sd o"̀k.k esa
tks 'kqØk.kq
curs gSa og
,fifMfMfel
ds }kjk
'kqØokfgdk ;k
oklk
MsÝsfU'k;k
(Vasa
deferentia) esa
igq¡prs gSaA
'kqØokfgdk ls
'kqØk.kq tuu
ufydk
ds }kjk
voLdj esa
igq¡prs gSaA v/kZ
f'k'u
(Hemipenis)
nks cfgoftZr
dks"kksa ds :i
esa ik;s tkrs

çR;sd o"̀k.k
es tks 'kqØk.kq
curs gSa] og
'kqØ
viokfgdkvksa
@'kqØ
okfgdkvksa
ds }kjk
'kqØk'k;
(Vesicula
seminalis)
esa igq¡prs gSa]
tgk¡ og
vLFkk;h :i
ls laxf̀gr
jgrs gSaA
vUr esa
voLdj fNnz
(Cloacal
aperture)
ds }kjk eSFkqu
ds le;

o"̀k.k esa cus
'kqØk.kq 'kqØ
viokfgdk
ds }kjk
,fifMfMel
esa igq¡prs gSa]
fQj 'kqØ
okfgdk
(Vasa
deferens)
ds }kjk
;wjsFkzk
(Urethra) esa
igq¡prs gSaA
eSFkqu ds
le; f'k”u
ds fljs ij
fLFkr tuu
fNnz ds }kjk
eknk
dh ;ksfu esa
laokfgr gksrs
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lgk;rk djrs
gSaA

(Amplexus)
ik;k tkrk gSS

gSaA ;g
'kqØk.kqvksa dks
eSFkqu ds le;
ckgj fudkyrs
gSaA

eknk ds
voLdj esa
laokfgr gksrs
gSaA eSFkqu
vaxks dk
vHkko gksrk
gSA eSFkqu ds
le; uj ,oa
eknk ds
çksDVksfM;e
(Proctod-
aeum)
cfgoftZr
gksdj eSFkqu
ds le;
vkil esa
jxM+rs gSA

gSaA uj esa
çksLVsV
xzfUFk] ;wjsFkzk]
'kqØk.kq]
jTtq ,oa
;wjsVj Hkh
ik;k tkrk
gSA

6- vkUrfjd fu"kspu
(Internal
fertilization)
ik;k tkrk
gSA

cká fu"kspu
(External
fertilization)
ik;k tkrk
gSA

vkUrfjd
fu"kspu ik;k
tkrk gSA

vkUrfjd
fu"kspu ik;k
tkrk gSA

vkUrfjd
fu"kspu ik;k
tkrk gSA

7- eknk tuu
rU= (Female
genital system)
ds vUrxZr ,d
tksM+h v.Mk'k;
(Ovary), ,d
tksM+h
v.Mokfguh
(Oviduct), 2
dop xzfUFk;k¡]
2 ;wjsVjh
(Uteri), ;ksfu
(Vagina) ,oa
voLdj
(Cloaca) gksrs
gSaA

eknk tuu
rU= ds
vUrxZr ,d
tksM+h
v.Mk'k;
(Ovary), ,d
tksM+h
v.Mokfguh]
,d
tksM+h ;wVsjh ,oa
voLdj vkrs
gSaA

eknk tuu
rU= ds
vUrxZr ,d
tksM+h
v.Mk'k;
(Ovary), ,d
tksM+h
v.Mokfguh]
dhi
(Funnel) ,d
tksM+h dhi
dop
xzfUFk ;ksfu
(Vagina) ,oa
voLdj vkrs
gSaA

Hkzw.k esa 2
v.Mk'k;
(Ovary), 2
v.Mokfguh
ik;s tkrs gSaaA
o;Ld if{k;ksa
esa nk;k¡
v.Mk'k;]
nk;ha
v.Mokfguh
yqIr gks
tkrh gSA
dsoy ck;k¡
v.Mk'k; ,oa
ck;ha
v.Mokfguh
ik;h tkrh
gSA ,d
xHkkZ'k;]
;ksfu ,oa
voLdj ik;s
tkrs gSaA

eknk tuu
rU= ds
vUrxZr ,d
tksM+h
v.Mk'k;]
,d tksM+h
v.Mokfguh]
nks ;wVsjh
(Uteri),
;ksfu
(Vagina)
Hkx (Vulva)
DykbVksfjl
(Clitoris)
,oa dkmilZ
xzfUFk]
çksLVsV
xzfUFk]
osfldqyk
lsekbusfyl
vkrs gSaA
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8- ;Ñr ds vk/kkj
ij v.Mk'k;
(Ovary) fLFkr
gksrs gSaA 'kjhj
dh i`’Bh;
nsgfHkfÙk ls
ehlksosfj;e
(Mesovarium)
ds }kjk
vkyfEcr
(Suspended)
gksrs
gSaA ,fixksuy
vax (Epigonal
organs) çR;sd
v.Mk'k; dks
eyk'k; xzfUFk ls
tksM+rh gSA

v.Mk'k;
vfu;fer
vkdkj ds
ikfy;qDr
(Lobed) rFkk
ehlksosfj;e
ds }kjk
vkyfEcr gksrs
gSaA

,d tksM+h
lQsn
v.Mk'k;]
v.Mkdkj]
lajpuk,¡ ,d&
nwljs ls vkxs
dh vksj fLFkr
gksrh gSaA 'kjhj
dh i"̀Bh;
nsgfHkfÙk ls
ehlksosfj;e
ds }kjk
vkyfEcr jgrh
gSaA

dsoy ck;k¡
v.Mk'k;
ik;k tkrk
gSA nsgxqgk
ds i'p Hkkx
esa 'kjhj dh
i’̀Bh; fHkfÙk
ls
ehlksosfj;e
ds }kjk
vkyfEcr
gksrh gSA ;g
v.Mkdkj
vfu;fer ,oa
xksykdkj
mHkkj lkekU;
lrg ij
ik;s tkrs gSaA

v.Mk'k;
vkdkj esa
NksVs]
v.Mk'k;
lajpuk 'kjhj
dh i"̀Bh;
fHkfÙk ls
mnj ds i'p
{ks= esa
d'ks#d n.M
ds nksuksa vksj
ehlksosfj;e
ls vkyfEcr
gksrh gSSA

9- v.Mokfguh
(Oviducts) yEch
ufydk,¡ 'kjhj
dh iw.kZ yEckbZ
esa lsIVe
VªkUlolZe
(Septum
transversum)
,oa voLdj ds
e/; fLFkr gksrh
gSA buds vxz
fljs e/; i"̀Bh;
js[kk esa ;Ñr ds
ikl vkil esa
feyrs gSa ftlls
nksuksa
v.Mokfgfu;k¡
lhykse esa ,d
cM+s e/;;h
vuqnS/;Z
ufydk&
vkWfLV;e
ufydk
(Ostium
tube) ds }kjk
[kqyrh gSA
vkWfLV;e ds
ihNs çR;sd
v.Mokfguh
ihNs dh vksj
tkdj dop
xzfUFk (Shell
gland) cukrh
gSA ihNs nksuksa
v.Mokfgfu;k¡]

ân; ds ikl
çR;sd fn'kk
esa ,d dhi
(Funnel)
leku lajpuk
gksrh gS ftls
bUQ.Mhcqye
(Infundibul-
um) dgrs gSaA
çR;sd
v.Mokfguh
vf/kd
dq.Mfyr gksrh
gS vkSj ;wjsVj
ls iF̀kd~ gksrh
gSA ihNs dh
vksj Qwydj
xHkkZ'k; dks
cukrh gSA
nksuksa ;wVsjh
ihNs vkil esa
feydj
voLdj esa
i"̀Bh; fljs ij
[kqyrh gSaA

çR;sd fn'kk
dh
v.Mokfguh
(Oviduct)
iryh fHkfÙk
dh piVh
ufydk,¡ gSaA
çR;sd ufydk
dk vxz fljk
dhi (Funnel)
leku lajpuk
ds :i esa gksrk
gSA çR;sd
v.Mokfguh
ihNs dh vksj
lh/kh gksrh gS
vkSj i'p fljs
ij Qwydj
dop xzfUFk
(Shell gland)
dks ;k
v.Mdks"k
(Ovisac) dks
cukrh gSA
v.Mokfguh dk
vfUre
fljk ;ksfu
(Vagina) dks
cukrk gS tks
voLdj ds
e/; Hkkx
;wjksfM;e esa
[kqyrh gSA

ck;ha
v.Mokfguh
yEch] is'kh;]
fo'ks"khÑr
,oa dq.Mfyr
ufydk gS
vkSj dbZ vkSj
dbZ {ks=ksa esa
foHkkftr
gksrh gSA
çFke Hkkx
dks dhi
(Funnel)
ftlesa pkSM+k
eq[k &
vkWfLV;e
(Ostium)
gksrk gSA
bldk
lhekUr
>kyjnkj
(Fimbriated)
gksrk gSA
blds ckn
dk Hkkx
xzfUFky
tksfd
,sYC;wesu dks
L=kfor
djrk
gSA ,d NksVk
uykdkj Hkkx
bLFkel
(Isthmus)
tksfd

çR;sd
v.Mokfguh
esa ,d
>kyjnkj
(Fimbriat-
ed) dhi
gksrh gSA ;g
QSysfi;u
ufydk lss
layXu jgrh
gSA çR;sd
v.Mokfguh
dk e/; Hkkx
xHkkZ'k;
dgykrk
gSA ;g pkSM+k
is'kh; gksrk
gSA nksuksa
vksj ds
xHkkZ'k; ihNs
dh vksj ,d
ufydk
;ksfu
(Vagina) esa
[kqyrs gSa]
fuEu xHkkZ'k;
lfoZDl
(Cervix)
dgykrk
gSA ;wjsFkzk
[kqydj
ç?kkr
(Vestibule)
dks cukrh
gSA ;g ihNs
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iF̀kd~&
iF̀kd~ ;wVsjh
(Uteri) dks
cukrh gSA tksfd
feydj ;ksfu
(Vagina) dks
cukrh gSA ;ksfu
voLdj esa
[kqyrh gSA

xHkkZ'k; esa
[kqyrk gSA
v.Mokfguh
dk vfUre
Hkkx ;ksfu
(Vagina)
dgykrk
gSA ;g
voLdj ds
e/;
Hkkx
;wjksfM;e esa
[kqyrh gSA

dh vksj
njkj :ih
fNnz Hkx
(Vulva)
ds }kjk ckgj
[kqyrk gSA
f'k'u ds
letkr
DykbVksfjl
(Clitoris)
eknk esa gksrk
gSA ;g NM+
leku
vo'ks"kh
lajpuk gSA
cFkksZfyuhl
xzfUFk ik;h
tkrh gS
tksfd ,d
{kkjh; xzfUFk
ik;h tkrh gS
tksfd ,d
{kkjh; nzo
L=kfor
djrh gS tks
vEyh;rk dks
mnklhu
djrk gSA

10- ifjiDo v.Mk.kq
(Ova) v.M
iqfVdkvksa dh
dksf'kdkvksa
ds }kjk f?kjk
jgrk gSA iqVd
dksf'kdkvksa ds
QVus ls v.Mk.kq
nsgxqgk esa
LorU= gks tkrs
gSaA vksfLV;e
ds }kjk v.Mk.kq
v.Mokfguh esa
ços'k djrk gSA
fu"kspu
v.Mokfguh ds
Åijh Hkkx esa
gksrk gSA

v.Mk'k; dh
fHkfÙk ds QVus
ls v.Mk.kq
(Ovum)
nsgxqgk esa
ig¡qprs gSaA
v.Mokfguh esa
bUQ.Mhcqye
ds }kjk
v.Mk.kq igq¡prk
gS vkSj
,sYC;wesu
ds }kjk <dk
gksrk gSA
v.Mk.kq ikuh esa
laokfgr gks
tkrs gSaA

v.Mk'k; dh
fHkfÙk ds QVus
ls v.Mk.kq
nsgxqgk esa
LorU= gks
tkrs gSaA
bUQ.Mhcqye
ds }kjk
v.Mk.kq]
v.Mokfguh esa
igq¡prs gSa vkSj
ckn
esa ,sYC;wesu ls
<d tkrs gSaA
tSls gh ;g
uhps vkrs gSa
CaCO3 ds
vkoj.k ls <d
tkrs gSaA v.Ms
Fky ij fn;s
tkrs gSaA

nsgxqgk esa
v.Mk.kq
iqfVdkvksa dh
lrg ij
fLFkr fLVXek
(Stigma) ds
QVus ls
igq¡prs gSaA
bUQ.Mhcqye
ds }kjk
v.Mk.kq
v.Mokfguh
esa ços'k djrs
gSaA ihNs dh
vksj
v.Mokfguh
esa tkrs
gq, ,sYC;wesu
ds }kjk <d
tkrs gSaA
v.Ms ?kksalyksa
(Nests) esa
fn;s tkrs gSaaA

v.Mk'k; dh
fHkfÙk ds
QVus ls
v.Mk.kq
nsgxqgk esa
LorU= gks
tkrs gSaA
buQ.Mhcqye
ds }kjk
v.Mokfguh
esa ços'k
djrs gSaA Hkzw.k
dh LFkkiuk
xHkkZ'k; esa
gksrh gSA
f'k'kqvksa dks
tUe nsrs gSaA
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,d&,d tksM+h;k¡ isjhuh;y (Perineal) ,oa eyk'k; xzfUFk;k¡ ik;h tkrh
gSaA blds }kjk xU/k;qDr nzo L=kfor fd;k tkrk gS ftlds dkj.k uj eknk dh
vksj vkdf"kZr gksrk gSA

3-5 Lrfu;ksa esa IyslUVs'ku
(Placentation in Mammals)

3-5-1 IyslsUVk (Placenta)

fofHkUu Lru/kkfj;ksa esa Hkzq.k iks"k.k dh fof/k fHkUu&fHkUu gksrh gSA çksVksFkhfj;u ;k
eksuksVªhEl (Prototherian or Monotremes) Lru/kkjh tSls& VªSdhXyksll]
v‚uhZFkksfjadl (Trachyglossus ornithorhynchus) jsIVkbYl ,oa if{k;ksa dh rjg
vksfoijl (oviparous) LoHkko ds gksrs gSa vFkkZr~ ;s Lruh v.Ms okys gksrs gSaA
buds v.Ms cM+s] vR;kf/kd ;ksd okys rFkk dop (shell) ds vanj can jgrs gSaA
buesa ifjof/kZr Hkzq.k dk iks"k.k v.Ms esa lqjf{kr iks"kd inkFkZ ;k ;ksd ds }kjk gh
gksrk gSA vr% buesa ;wVsjkbu xSLVs'ku dk fuekZ.k ugha (no uterine gestation
and no formation of placenta) gksrk gSA

blds foijhr vU; lHkh Lru/kkjh (Metatheria and Eutherian) fofoiSjl
(viviparous) vFkkZr~ f'k'kq dks tUe nsus okys gksrs gSaA buesa f'k'kqvksa dk ifjo/kZu
b.Vªk;wVsjkbu vFkkZr~ eknk ;k ek¡ ds ;wVsjl esa gksrk gSA bu Lru/kkfj;ksa ds
v.Mk.kq vR;Ur lw{e gksrs gSa rFkk buesa ;ksd dh ek=k fu"kspu ds i'pkr~
ifjo/kZu ds fy, dsoy nks ;k rhu fnu rd ds fy, gh gksrh gS vFkkZr~ buds
v.Mk.kq esa ;ksd cgqr gh de ek=k esa ik;k tkrk gSA blfy, buds
v.Mk.kq ,yhFkly ;k ekbØksyflFky çdkj ds gksrs gSaA blfy, o/kZu ds le;
fofoiSjl Lru/kkfj;ksa ds Hkzq.k (foetus) iks"k.k ds fy, viuk iks"kd inkFkZ ekrk
dh ;wVsjl ;k xHkkZ'k; dh nhokj ls ysrs gSa] D;ksafd budk o/kZu ekrk ds ;wVsjl
ds vanj gksrk gSA iks"k.k dh ;g fof/k bu fofoiSjl Lrfu;ksa esa ,d fo'ks"k vax
ds fuekZ.k ds }kjk gksrh gS] ftls IyslsUVk dgrs gSa] ftlds }kjk fodflr Hkzq.k
ekrk ds ;wVsjl dh nhokj ds lkFk ,d lehiLFk lEcU/k LFkkfir djrk gSA

IyslsUVk dh ifjHkk"kk (Definition of Placenta)& IyslsUVk dks ge bl
çdkj ls ifjHkkf"kr dj ldrs gSa & og lajpuk ftlds }kjk fofoiSjl Lrfu;ksa
esa fodflr Hkzq.k viuk iks"kd inkFkZ esVjuy ;wVsjkbu #f/kj (maternal uterine
blood) ls çkIr djrs gSa rFkk ftldk fuekZ.k nksuksa Hkzq.kh; rFkk esVjuy Årdksa
ds baVjy‚fdax (interlocking) ls gksrk gS] IyslsUVk dgykrh gSA bldk tks Hkkx
Hkzq.k ls curk gS] mls QhVy IyslsUVk (foetal placenta) rFkk tks Hkkx ;wVsjkbu
nhokj ls curk gS mls esVjuy IyslsUVk (maternal placenta) dgrs gSaA vr%
IyslsUVk ;k IyslUVs'ku dks ge bl çdkj Hkh ifjHkkf"kr dj ldrs gSa & ;g
esVjuy ;wVsjkbu dh nhokj ds dqN Hkkx rFkk Hkzq.k dh dksfj;ksfud eSEczsu ;k
VªksQksCykLV IyslsUVk (maternal placenta) dgrs gSaA dqN ;k lEiw.kZ Hkkx ds e/;
og ?kfu"B lEcU/k (intimate relation) djrk gS tks ekrk ds ;wVsjl esa fodflr
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Hkzq.k ds iks"k.k] 'olu ,oa mRltZu esa lgk;d gksrk gSA lHkh fofoiSjl Lrfu;ksa
esa Hkzq.kh; dksfj;ksu (chorion) rFkk ,ys.V‚bl (allantois) of̀) çkIr djds Hkzq.k
ds iks"k.k] 'olu rFkk mRltZu dks lapkfyr djus ds fy, esVjuy ;wVsjkbu
nhokj ds Ård ls ?kfu"B lEidZ LFkkfir djrs gSaA

loZçFke fofy;e gkosZ (William Harvey) us 1657 esa IyslsUVk dks esVjuy
Ård dk ,d foLrkfjr Hkkx le>dj ifjHkkf"kr fd;k FkkA e‚leSu
(Mossman) us 1937 esa IyslsUVk dks QhVy eSEczsUl o ;wVsjkbu E;wdkslk
(uterine mucosa) ds e/; dh ,d la;qDr lajpuk crk;k ftlds }kjk fodflr
Hkzq.k ,oa esVjuy Ård ds e/; fQft;ksy‚ftdy vknku&çnku (physiological
exchange) gksrk gSA

3-5-2 Hkzq.k dk bEIykaVs'ku
(Implantation of Foetus or Embryo)

fofoiSjl Lrfu;ksa esa IyslsUVk ds fuekZ.k esa çFke çfØ;k fodflr Hkzq.k dk ekrk
ds Hkzq.k dh vanj dh nhokj ls mldk tqM+uk gksrk gS] ftls bEIykaVs'ku
(implantation) dgrs gSaA ;g çfØ;k Hkzq.k ds dksfj;ksfud VªksQksCykLV ds ,d
fo'ks"k Hkkx ls NksVh&NksVh vaxqfy;ksa ds vkdkj ds ço/kZ ;k VªksQksCykfLVd foykbZ
ds cuus ls gksrh gSA ;s foykbZ esVjuy ;wVsjl dh nhokj ij vkdj mlds vanj
fd"Vl ;k xïksa esa ços'k djds ;wVsjl dh nhokj ls lEcU/k LFkkfir dj ysrh
gSaA bEIykaVs'ku lkekU;r% fuEufyf[kr rhu esa ls dksbZ Hkh ,d çdkj dk gks
ldrk gS&

(i) lsUVªy bEIykaVs'ku (central implantation)]

(ii) d‚ulSf.Vªd beIyk.Vs'ku (concentric implantation) rFkk

(iii) b.VjfLVf'k;y beIyk.Vs'ku (interstitial implantation)] fuEu fp= esa
n'kkZ;k x;k gS

fp= Ø- 3-35% Mode of Uterine Implantation of Foetus in Mammal
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3-5-3 IyslsUVk dk oxhZdj.k (Classification of Placenta)

Lrfu;ksa esa IyslsUVk dks ge fuEu çdkj ls oxhZ—r dj ldrs gSa&

¼v½ ,DLVªk Hkzq.kh; eSEczsUl ds vk/kkj ij (Types of Placenta
According to Extra - Embryonic Membranes Involved)– Hkzq.kh;
eSEczsUl ds vk/kkj ij Lrfu;ksa esa IyslsUVk fuEufyf[kr rhu çdkj dk
ik;k tkrk gS&

1- ;ksd&lSd ;k foVSykbu IyslsUVk (Yolk and sac or Vitelline
Placenta)& bl çdkj ds IyslsUVk dks v‚EQsy‚bfM;u IyslsUVk
(Omphaloidean Indian placenta) Hkh dgrs gSa tks vf/kdka'kr%
esVkFkhfj;k ;k ekjlwfi;Yl (Metatheria or marsupials) Lrfu;ksa]
tSls daxk: (Macropus) rFkk vksiksle (Didelphys) esa ik;k
tkrk gSA ;g ;ksd&lSd rFkk dksfj;ksu Lks curk gSA ;ksd&lSd]
tks CykLVksflLV (blastocyst) ds fupys Hkkx ls fodflr gksrk gSA

fp= Ø- 3-36% V.S. Showing Yolk Sac and Allantoic
Placenta in Mammal

vR;kf/kd cM+k rFkk lkekU; :i ls lEiw.kZ Hkzq.k vkSj ,sfEu;ksu dks
vius vanj can fd;s jgrk gSA ;ksd&lSd dh nhokj dksfj;ksu ;k
VªksQksCykLV ls lh/ks lEidZ esa jgrh gS ftlls VªksQksCykfLVd
foykbZ (trophoblastic villi) fudydj ;wVsjkbu dh nhokj esa ços'k
dj tkrh gSA ;ksd&lSd dh nhokj esa vusd foVSykbu #f/kj
okfgfu;k¡ fodflr gks tkrh gSa] tks ;wVsjl dh nhokj ls
HkksT;&inkFkZ dk vo'kks"k.k djds fodflr Hkzq.k dks çnku djrh gSaA
bl çdkj ;g IyslsUVk Hkzq.k dks iksf"kr djrk gSA blesa ,ys.Vkbl
vfodflr jgrk gS rFkk dksfj;ksu ls bldk dksbZ lEcU/k ugha
gksrkA



352

dkWMsZVl ds fofHkUu
rU=ksa dk---

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

fp= Ø- 3-37% Yolk - Sac Placenta in Opossum

esVkFkhfj;k Lrfu;ksa esa bl IyslsUVk dk lEcU/k ;wVsjl dh nhokj ls
dkQh detksj ;k <hyk gksrk gSA blesa ;qVsjkbu E;wdkslk
ls ;wVsjkbu nw/k (uterine milk) Hkh lzkfor gksrk gS ftldks
fodflr Hkzq.k vo'kksf"kr djrk jgrk gSA

fp= Ø- 3-38% Allantois or Allanto and Chorionic

2- ,sys.V‚bd IyslsUVk (Allantoic placenta)& ;g okLrfod
IyslsUVk (true placenta) gksrk gS tks vf/kdka'k ;wFkh;Uk
(Eutherian) ;k mPp Lrfu;ksa esa ik;k tkrk gS rFkk fodflr Hkzq.k
dk eq[; iks"kd vax gksrk gSA ;g ,sys.V‚bl rFkk dksfj;ksu ls
feydj curk gSA ,sys.V‚bl ,d lSd ds vkdkj dk mHkkj gksrk
gS ftldk fodkl Hkzq.k dh gkb.M xV (hind gut) ls gksrk gSA
bldk vkUrfjd Lrj ,.MksMeZ ls tcfd ckgjh Lrj LIysafDud
ehlksMeZ ls cuk gksrk gSA tSls&tSls ,sys.V‚bl vkdkj esa
c<+dj ,DLVªk Hkzq.kh; xqgk esa QSyrk tkrk gS] bldh LIyasfDud
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ehlksMeZ dksfj;ksu ds ,d fuf'pr Hkkx ls uhps vkdj bldh
lksesfVd ehlksMeZ ls iw.kZ :i ls lesfdr gks tkrh gSA bl
Lrj ;k ,fj;k dks tks ,sys.V‚bl rFkk dksfj;ksUk ds lesfdr gksus
ls curk gS] ,sysUVks&dksfj;u Lrj ;k ,fj;k (allanto - chorion
layer or area) dgrs gSaA blesa vR;kf/kd #f/kj okfgfu;k¡ fodflr
gks tkrh gSa rFkk blds Åij NksVs&NksVs vaxqfy;ksa tSls ço/kZ ;k
VªksQksCykfLVd foykbZ dk fuekZ.k gks tkrk gSA ;wVsjkbu nhokj esa
buds fy, fØIV~l (crypts) ;k xìs cu tkrs gS ftuesa ;s foykbZ
ços'k djds ,sys.V‚bd IyslsUVk dk fuekZ.k djrh gSaA tks iks"kd
inkFkZ esVjuy #f/kj (maternal blood) ,sys.V‚bd IyslsUVk
ds }kjk vo'kksf"kr fd;s tkrs gSa os fodflr Hkzq.k dks ,sys.V‚bd
#f/kj okfgfu;ksa }kjk çnku dj fn;s tkrs gSaA

bl çdkj dk IyslsUVk ;wFkhfj;k Lrfu;ksa esa gh ik;k tkrk gS] fdUrq
fijsehyl (Perameles) ;k cSaMhdwV (bandicoot) tks ,d
esVkFkhfj;k Lruh gS] esa Hkh ,d fçfefVo ,sys.V‚bd IyslsUVk ik;k
tkrk gSA ijUrq blds lkFk blesa ;ksd&lSd IyslsUVk Hkh ik;k
tkrk gSA

3- dksfj;ksfud IyslsUVk (Chorionic placenta)& dksfj;ksfud
IyslsUVk euq"; ,oa dfi;ksa (man and apes) esa ik;k tkrk gS tks
dsoy dsfj;ksu ls fodflr gksrk gSA blesa ,sys.V‚bl
vfodflr ;k vR;Ur NksVk gksrk gS tks vfEcfydy d‚MZ
(Umbilical cord) ;k c‚Mh LV‚d (body stalk) esa /k¡lk jgrk gSA
fQj Hkh bldh ehlksMeZ rFkk #f/kj&okfgfu;k¡ dksfj;u foykbZ rd
igqapdj ;wVsjkbu fØIV~l ;k xïksa esa ços'k dj tkrh gS rFkk
dksfj;ksfud IyslsUVk dks cukus esa lgk;d gksrh gSA

fp= Ø- 3-39% Chorionic Placenta of Man
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¼c½ IyslsUVk dk vkdkj ,oa foYkkbZ ds forj.k ds vk/kkj ij (Types
of Placenta According to Shape and Distribution of Villi)–
IyslsUVk ds vkdkj o ij mifLFkr foykbZ ds forj.k] Hkzq.k rFkk esVjuy
Ård ds e/; lEidZ ,oa tUe ds le; IyslsUVk ds O;ogkj ds vk/kkj
ij ,sys.V‚bd IyslsUVk ¼tks okLrfod IyslsUVk gksrk gS½ dks fuEu çdkj
ls oxhZ—r fd;k x;k gS&

1- u‚u&MSflMq,V IyslsUVk (Non-deciduate placenta)–

(i) bl çdkj ds ,sys.V‚bd IyslsUVk esa VªksQksCykfLVd foykbZ
lk/kkj.k rFkk v'kkf[kr gksrh gSaA ;wVsjkbu nhokj esa fØIV~l Hkh
v'kkf[kr gksrs gSaA

(ii) Hkzq.kh; foykbZ ,oa ;wVsjkbu fØIVl ;k nhokj ds e/;
lEcU/k ?kfu"B çdkj dk ugha gksrk gSA

(iii) vr% f'k'kq ds tUe ds le; Hkzq.k foykbZ ;wVsjkbu fØIV~l ls
fcuk fdlh gkfu ds fudy vkrh gSa vFkkZr~ f'k'kq ds tUe ds
le; ;wVsjkbu Ård dk dksbZ Hkh Hkkx {kfrxzLr ugha gksrk gS
vkSj u gh dksbZ jäL=ko gksrk gSA bl çdkj ds IyslsUVk dks
u‚u&MSflMq,V IyslsUVk dgrs gSaA foykbZ ds forj.k ds vk/kkj
ij ;g fuEu çdkj dk gksrk gS&

(a) fM¶;wt u‚u&MSflMq,V IyslsUVk (Diffuse non-
deciduate placenta)& bl çdkj ds IyslsUVk esa
foykbZ ,sys.Vks& dksfj;ksu dh lEiw.kZ lrg ij leku :i
ls fc[kjh ik;h tkrh gSA mnkgj.k& lqvj] ?kksM+k] yhej]
Ogsy (pig, horse, lemur, whale) vkfnA

(b) d‚fVfyMujh u‚u&MSflMq,V IyslsUVk (Cotyledonary
non-deciduate placenta)& bl çdkj ds IyslsUVk
esa ,sys.Vks & dksfj;ksu dh lrg ij foykbZ vyx&vyx
xqPNksa ;k d‚fVfyMUl (cotyledons) esa O;ofLFkr jgrh
gSaA mnkgj.k& cdjh] HksM+] xk;] fgju (goat, sheep,
cow, deer) vkfnA

(c) baVjehfM,V u‚u&MSflMq,V IyslsUVk (Intermediate
Non-deciduate placenta)& blesa foykbZ lewgksa ;k
d‚fVfyMUl ds lkFk&lkFk ,sys.Vks&dksfj;ksu Hkh ik;h
tkrh gSaA mnkgj.k& Å¡V] ftjkQ (camel, giraffe)
vkfnA

2- MSflMq,V IyslsUVk (Deciduate placenta)&

(i) bl çdkj ds ,sys.V‚bd IyslsUVk esa VªksQksCykfLVd foykbZ
tfVy rFkk 'kkf[kr gksrh gSaA ;wVsjkbu fØIV~l Hkh 'kkf[kr curs
gSaA
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(ii) Hkzq.kh; foykbZ ,oa ;wVsjkbu fØIV~l ds e/; dk lEcU/k vR;Ur
gh ?kfu"B gksrk gSA

(iii) blhfy, f'k'kq ds tUe ds le; tc Hkzq.kh; foykbZ ;wVsjkbu
fØIV~l ls vyx gksdj ckgj vkrh gSa rks os ;wVsjkbu nhokj ds
dqN Ård dks Hkh vius lkFk [khap ykrh gSa] vFkkZr~ f'k'kq ds
tUe ds le; bl çdkj ds IyslsUVk ds lkFk ;wVsjkbu nhokj
ds Ård Hkh {kfrxzLr gksrs gSa rFkk lkFk gh jälzko Hkh gksrk
gSA Hkzq.k dks IyslsUVk ds lkFk ckgj vk;s ;wVsjkbu nhokj ds
{kfrxzLr Ård dks MSflMqvk (Decidua) dgrs gSA blhfy,
bl çdkj ds IyslsUVk dks MSflMq,V IyslsUVk dgrs gSaA ;g
IyslsUVk Hkh vxzkafdr çdkj dk gksrk gS&

(a) tksujh MSflMq,V IyslsUVk (Zonary deciduate
placenta)& bl çdkj ds IyslsUVk esa foykbZ ,sys.Vks&
dksfj;u dh lrg ij ,d ;k nks fjax ds vkdkj ds tksUl
(ring like zones) tks viw.kZ ;k iw.kZ nksuksa gh çdkj dh gks
ldrh gSa] esa O;ofLFkr jgrh gSaA mnkgj.k& jSdwu
(Racoon)] fcYyh] dqÙkk] lhy] gkFkh (cat, dog, seal,
elephant) vkfnA

(b) fMLd‚bMy MSflMq,sV IyslsUVk (Discoidal deciduate
placenta)& bl çdkj ds IyslsUVk esa foykbZ ,sys.Vks&
dksfj;ksu dh M‚lZy lrg ij ,d ldqZyj fMLd ;k IysV
ds :i esa O;ofLFkr jgrh gSaA mnkgj.k& bUlSfDVoksjl]
pexknM+] jksMsaV~l ¼pwgk vkfn½] [kjxks'k] Hkkyw
(insectivores, bats, rodent like rat and mouse, rabbit,
bear) vkfnA

(c) esVkfMLd‚bMy MSflMq,sV IyslsUVk (Metadiscoidal
deciduate placenta)& bl çdkj ds IyslsUVk esa
foykbZ ,sysUVh&dksfj;u lrg ij igys rks fc[kjh gqbZ
O;ofLFkr gksrh gSa] fdUrq ckn esa os ,d ;k nks fMLDl ;k
IysV~l esa lhfer gksdj O;ofLFkr gks tkrh gSaA mnkgj.k&
euq"; esa eksuksfMLd‚bMy rFkk cUnjksa ,oa dfi;ksa esa
ckbfMLd‚bMyA
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fp= Ø- 3-40% Classification of Placenta According to Distribution of
Villi: (i) Diffuse Pig, (ii) Cotyledonary-sheep, (iii) Zonary-dog,

(iv) Discoidal-bear, (v) Metadiscoidal and Monkey

3- d‚.Vªk&MSflMq,V IyslsUVk (Contra and deciduate
placenta)& bl çdkj ds IyslsUVk esa Hkzq.kh;{kfoykbZ ;wVsjkbu
fØIV~l esa bruh ?kfu"Brk esa tqM+h jgrh gSa fd f'k'kq ds tUe ds
le; Hkzq.kh; foykbZ dk dqN Hkkx ;wVsjkbu fØIV~l esa gh NwV tkrk
gS tks ckn esa esVjuy Y;wdkslkbV~l (maternal leucocytes) }kjk
vo'kksf"kr dj fy;k tkrk gSA mnkgj.k& cSf.MdwV ;k fijSehyhl
(Bandicoot or Perameles), eksy (Mole)] VkYik (Talpa)A

¼d½ fgLVksy‚th ds vk/kkj ij (Histological Types of Placenta)–
IyslsUVk esa Hkzq.kh; ,oa esVjuy #f/kj vkil esa fefJr ugha gksrs gSaA bu
nksuksa #f/kj LVªhEl (blood streams) dks iF̀kd~ j[kus ds fy, IyslsUVk esa
fuEufyf[kr N% Ård vojks/kd (tisue barriers) ;k eSEczsUl dk;Z djrh
gSa&

1. Endothelium of maternal blood vessels

2. Uterine connective tissue

3. Uterine epithelium

4. Chorionic epithelium or trophoblastic ectoderm

5. Chorionic and allantoic mesoderm and

6. Endothelium of foetal blood vessels



357

dkWMsZVl ds fofHkUu
rU=ksa dk---

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

fp= Ø- 3-41% Histological Types of Placenta in Mammals

QhVy ,oa esVjuy LVªhEl ds e/; vko';d inkFkksaZ dk vknku&çnku
folj.k (diffusion) ds }kjk bUgha Ård vojks/kksa ds }kjk gksrk gSA
IyslsUVk dh dk;Z{kerk c<+kus ds fy, QhVy ,oa esVjuy #f/kj LVªhEl
ds e/; mifLFkr Ård vojks/kksa dh la[;k dks de djuk vko';d gks
tkrk gS tks Lo;a IyslsUVk esa çk—frd :i ls ?kfVr gksrk gSA
fHkUu&fHkUu Lrfu;ksa esa bu Ård vojks/kksa dh la[;k dks de djuk
vko';d gks tkrk gS xzkl (Grosser) ds vuqlkj fuEufyf[kr ik¡p çdkj
ds fgLVksy‚ftdy IyslsUVk Lrfu;ksa esa ik;s tkrs gSa&

1- ,fiFkhfy;ks&dksfj;y IyslsUVk (Epithelio-chorial type of
placenta)& fgLVksy‚ftdyh lcls lk/kkj.k çdkj dk IyslsUVk
gksrk gS ftlesa lHkh N% Ård vojks/kd (tissue barriers) mifLFkr
gksrs gSA Lrkfu;ksa esa bls lcls fçfefVo IyslsUVk ekuk tkrk gSA
mnkgj.k& lqvj] yhelZ (Pigs, Lemurs) vkfnA

2- fluMSLeks&dksfj;y IyslsUVk (Syndesmo-chorial placenta)&
blesa dsoy ;wVsjkbu ,fiFkhy;e dk Úgkl gksrk gS ftlds
dksfj;ksfud ,fiFkhfy;e ;k VªksQksCykfLVd ,DVksMeZ ;wVsjkbu
duSfDVOk Ård (connective tissues) ds lh/ks lEidZ esa vk tkrh
gSA mnkgj.k& i'kq] HksM+ (cattle, sheep) vkfnA
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3- ,.MksFkhfy;ks&dksfj;y IyslsUVk (Endothelio-chorial
placenta)& blesa ;wVsjkbu ,fiFkhfy;e ds lkFk&lkFk ;wVsjkbu
duSfDVo Ård dk Hkh Úgkl gks tkrk gS ftlds QyLo:i Hkzq.kh;
dksfj;ksfud ,fiFkhfy;e esVjuy #f/kj okfgfu;ksa dh ,.MksFkhfy;y
Lrj ds lh/ks lEidZ esa vk tkrh gSaA mnkgj.k& ekalkgkjh Lruh
tSls& fcYyh] dqÙkk cat] (dogs½ vkfnA

4- gheks&dksfj;y IyslsUVk (Haemo–chorial placenta)& bl
çdkj ds IyslsUVk esa esVjuy rd dk ,fiFkhfy;e ,oa duSfDVo
Ård ds lkFk&lkFk #f/kj okfgfu;ksa dh nhokj dh ,.MksFkhfy;e
dk Hkh Úgkl gks tkrk gS ftlls dksfj;ksfud ,fiFkhfy;e rFkk
Hkzq.kh; dh foykbZ dh #f/kj okfgfu;k¡ esVjuy #f/kj lkbull
(blood sinuses) Mwck jgrk gSA mnkgj.k& euq";] dfi] cUnj
(man, apes, monkeys) rFkk dqN dksVHk{kh ,o dqN jksMsaV~l
(some insectivores and rodents) LruhA

5- gheks&,.MksFkhfy;y IyslsUVk (Haemo-endothelial placenta)&
bl çdkj ds IyslsUVk esa esVjuy Ård ds lkFk&lkFk
dksfj;ksfud ,fiFkhfy;e rFkk ehlksMeZ ;k duSfDVo Ård dk Hkh
Úgkl gks tkrk gSA ftlls /kkj.kh; #f/kj okfgfu;k¡ lh/kh esVjuy
#f/kj lkbul ds lEidZ esa vk tkrh gSaA mnkgj.k& pwgs]
fxuh&fix] [kjxks'k (rats, guinea-pig, rabbit) vkfnA

3-5-4 IyslsUVk dh dkf;Zdh ,oa dk;Z
(Physiology and Functions of Placenta)

Iysls.Vs'ku ds vUrxZr Hkzq.kh; ,oa esVjuy #f/kj&ifjoguksa dks ,d&nwljs ds
brus lehi yk;k tkrk gS fd Hkzq.k dks iks"k.k] 'olu ,oa mRltZu fØ;k
lqpk# :i ls lapkfyr gks ldsaA gkykafd] bu nksuksa ds :f/kj/kj&ifjoguksa dk
feJ.k ugha gksrk gS] vFkkZr~ Hkzq.k dk #f/kj ekrk ds #f/kj esa ;k ekrk dk #f/kj
Hkzq.k esa lapkfjr ugha gksrkA nksuksa ds #f/kjksa ds e/; vko';d inkFkksaZ dk
vknku&çnku folj.k ds }kjk Ård vojks/kksa ek/;e ls gksrk gS tks okLro
esa ,d vYVªk&fQYVªs'ku (ultra-filtration) dk dk;Z djrs gSaA dsoy okafNr
inkFkZ gh IyslsUVk ds }kjk Hkzq.k esa folfjr gks ikrs gSaA

blfy, IyslsUVk ds fuEufyf[kr eq[; dk;Z gksrs gSa&

1- ;g fodflr Hkzq.k dk iks"k.k djrk gSA

2- Hkzq.k ds 'olu esa lgk;rk djrk gS vFkkZr~ Hkzq.k dks v‚Dlhtu igq¡pkrk
gSA

3- IyslsUVk Hkzq.k ds fy, ,d mRlthZ vax dh rjg dk;Z djrk gSA Hkzq.k ls
cus ukbVªksthul mRlthZ inkFkZ IyslsUVk ds duSfDVo Årdksa esa ,df=r
gksrs jgrs gSa] tgk¡ ls ;s esVjuy #f/kj esa forfjr gksrs jgrs gSaA
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4- IyslsUVk Hkzq.k dks esVjuy ;wVsjkbu nhokj ls fpidkus dk dk;Z djrk gSA

5- IyslsUVk Hkzq.k dks esVjuy Ård ds e/; ,d Ård vojks/k cudj Hkzq.k
dh j{kk djrk gS rFkk lkFk gh ;g okafNr vko';d inkFkksaZ dks Hkzq.k esa
tkus nsrk gSA

6- ;g Xywdkst dks Xykbdkstu ;k lafpr Hkkstu ds :i esa ,df=r djds
Hkzq.k ds fy, ;—r dh rjg dk;Z djrk jgrk gSA

7- ;g çksVhu ds Hkzq.k esa tkus ls igys mudk ikpu djrk gSA

8-- ;g ekrk dh vksojh (ovaries) dks mÙksftr djds ,d çdkj dk g‚jeksu
lzkfor djokrk gSA tks xHkkZoLFkk (pregnancy) dks cuk;s j[krk gSA

viuh izxrh tk¡fp, (Check Your Progress)

24- euq’; esa fdl izdkj dk IyslsUVk ik;k tkrk gS\

¼v½ gheks&,.MksFkhfy;y ¼c½ gheks&Qksfj;y

¼l½ fluMSLeks&dksfj;y ¼n½ ,fiFkhfy;ks&dksfj;yA

25- [kjxks”k esa fdl izdkj dk IyslsUVk ik;k tkrk gS\

¼v½ dkW.Vªk&MsflMq,V ¼c½ ukWu&MSflM,V

¼l½ fluMSLeks&dksfj;y ¼n½ ,fiFkhfy;ks&dksfj;yA

26- dkWuhZoksjl Lrfu;ksa esa Iysl.UVk gksrk gS\

¼v½ fMLdkWbMy ¼c½ tksujh&MSflMq,V

¼l½ esVk&fMLdkWbMy ¼n½ dksbZ ughaA

27- okLrfod IyslsUVk gksrk gSS\

¼v½ ;ksd&lSd IyslsUVk ¼c½ ,sfEu;ksu

¼l½ ,sys.VkWbd ¼n½ dksbZ ughaA

3-6 viuh izxfr tk¡fp, iz’uksa ds mŸkj
(Answers to Check Your Progress)

1- ¼v½ 10- ¼n½ 19- ¼c½

2- ¼c½ 11- ¼v½ 20- ¼c½

3- ¼l½ 12- ¼n½ 21- ¼n½

4- ¼l½ 13- ¼v½ 22- ¼l½

5- ¼n½ 14- ¼c½ 23- ¼l½

6- ¼c½ 15- ¼l½ 24- ¼c½
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7- ¼l½ 16- ¼v½ 25- ¼l½

8- ¼n½ 17- ¼c½ 26- ¼c½

9- ¼n½ 18- ¼v½ 27- ¼l½

3-7 Lkkjka’k (Summary)

'kkjhfjd dk;kasZ ds fy, ÅtkZ dh vfr vko';drk gksrh gSA ÅtkZ ds fy, tUrq
Hkkstu xzg.k djrk gSA Hkkstu eq[k}kj ls izos'k dj vkgkj uky rd gh igq¡prk
gS] tgk¡ mldk jklk;fud fØ;kvksa }kjk ikpu gksrk gS rFkk vifpr Hkkstu dk
ey ds :i esa ey}kj }kjk R;kx dj fn;k tkrk gSA ÅtkZ ds fy,] vkgkj uky
esa Hkkstu dks ipkus ek= ls dksbZ ykHk ugha] tc rd fd bu ips gq, iks"kd
inkFkksZa dks vkgkj uky ls 'kjhj dh lHkh dksf'kdkvksa esa igq¡pkus dh O;oLFkk u
gks] D;ksafd vkWDlhtu dh mifLFkfr esa iks"kd inkFkksZa ls ÅtkZ dk mRiknu 'kjhj
dh dksf'kdkvksa esa gh gksrk gSA vr% tUrq&'kjhj esa vko';d iks"kd inkFkksZa dks
'kjhj dksf'kdkvksa rd ys tkus ds fy, ufydkvksa ls cuk ,d rU= gksrk gSA vr%
tUrq&'kjhj esa vko';d iks"kd inkFkksZa dks 'kjhj dksf'kdkvksa rd ys tkus ds fy,
ufydkvksa ls cuk ,d rU= gksrk gSA ftls ifjlapj.k rU= (circulatory
system) dgrs gSaA

3-8 eq[; 'kCnkoyh (Key Terminology)

 d’ks#dh (Vertebrates)% ,sls izk.kh ftuds 'kjhj esa dbZ [k.Mksa okyk
es#n.M ik;k tkrk gSaA bUgs jh<+ okys tUrq Hkh dgrs gSaA

 ifjlapj.k rU= (Circulatory system)% ifjlapj.k rU= (Circulatory
System) tUrq&'kjhj esa vko';d iks"kd inkFkksZ a dks 'kjhj dh dksf'kdkvksa
rd ys tkus ds fy, ufydkvksa ls cuk ,d rU= gksrk gSA 'kjhj ,oa
okrkoj.k ds chp rFkk 'kjhj ds fofHkUu Årdksa ds chp inkFkksZa dk
fujUrj jklk;fud vknkUk iznku blh rU= ds ek/;e ls gksrk gSA

 rfU=dk rU= (Nervous system)% ftl rU= ds }kjk fofHkUu vaxksa dk
fu;U=.k vkSj vaxksa vkSj okrkoj.k esa lkeUtL; LFkkfir gksrk gSa mls
rfU=dk rU= (Nervous System) dgrs gSaA rfU=dk rU= esa efLr"d]
es#jTtq vkSj buesa fudyus okyh rfU=dkvksa dh x.kuk dh tkrh gSA

 ,svksfVZd vkpsZl (Aortic arches)% egk/keuh (Aorta) 'kjhj dh lcls
cM+h rFkk eq[; /keuh gS] tks ân; ds ck,¡ fuy; (ventricle) ls vkjaHk
gksrh gS rFkk ftlesa ls vkWDlhtu fefJr jDRk lkjs 'kjhj dh Årdksa esa
vkWDlhtu dk lapj.k djrk gSA

 IyslsUVs’ku (Placentation)% og lajpuk ftlds }kjk fofoiSjl Lrfu;ksa
esa fodflr Hkzw.k viuk iks"k.k esVjuy ;wVsjkbu :f/kj (maternal uterine
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blood) ls izkIr djrs gSa rFkk ftldk fuekZ.k nksuksa Hkzw.kh; rFkk esVjuy
Årdksa ds bVjykWfdax (interlocking) ls gksrk gS] IyslsUVk dgykrh gSA

3-9 Lo-ewY;kadu iz'u ,oa vH;kl (Self Assessment
Question and Exercises)

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

1- ,svksfVZd vkpZ D;k gS\ d'ks#dh çkf.k;ksa es buds fodkl dks n'kkZrs gq,
HkyhHkk¡afr ukekafdr fp= cukb,A o.kZu dh vko';drk ugha gSA

2- jsIVkbYl] ,oht ,oa Lru/kkfj;ksa esa N% Hkzw.kh; vkpsZt ds :ikUrj.k dk
vuqjs[ku rFkk vfUre Hkfo"; dk o.kZu dfj,A

3- oVhZczsV lhjht esa ,svksfVZd vkpsZt ds fodkl ij fucU/k fyf[k,A

4- d'ks#fd;ksa esa /keuh pkiksa ¼,svksfVZd vkpsZt½ dk rqyukRed o.kZu
dhft,A

5- oVhZczsV~l ds fofHkUu oxksZa esa ân; dk rqyukRed o.kZu dhft,A

6- oVhZczsV~l esa ân; ds fodkl dk o.kZu dhft,A

7- jsIVkby] i{kh ,oa Lru/kkjh ds ân; dk rqyukRed o.kZu dhft,A

8- jsIVkby ds ân; dk o.kZu dhft, rFkk ;g crkb, fd ;g
eNyh ,oa ,sfEQfc;k ds ân; ls fdl çdkj vf/kd fodflr gS\

9- i"̀Boaf'k;ksa esa ,svksfVZd vkpsZt ds fodkl dk fp=kRed ifjǹ'; nhft,A

10- LdkWfyvksMkWu] eas<d ,oa 'k'kd ds ân; dk rqyukRed fooj.k nhft,A

11- mHk;pj] if{k;ksa ,oa jsIVkbYl esa ik;s tkus okys ân; dk rqyukRed
o.kZu dhft,A

12- jsIVhfy;k ,oa Lru/kkjh ds ân; dh rqyuk dhft,A

13- eNyh] esa<d ,oa [kjxks'k ds ân; dk rqyukRed o.kZu dhft,A

14- i{kh ,oa Lru/kkjh ds /keuh pki dh rqyuk dhft,A

15- d'ks#fd;ksa ds ân; dk dsoy fp=ksa }kjk o.kZu dhft,A

16- eas<d vkSj Lru/kkjh ds ân; dh lajpuk dk rqyukRed fooj.k nhft,A

17- d'ks#d çkf.k;ksa ds /keuh pkiksa dh fu;fr dk fooj.k nhft,A

18- fofHkUu d'ks#fd;ksa esa feyus okYkh ,svksfVZd vkpsZt dk o.kZu dhft,A

19- eRL;] mHk;pjh] ljhlì ,oa if{k;ksa dh ,svksfVZd vkpsZt dk rqyukRed
o.kZu dhft,A

20- eRL;] mHk;pjh] ljhl`i ,oa i{kh ds ân; ds oVhZdy dkVk dk LoPN
ukekafdr fp= cukb,A
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21- i"̀Boaf'k;ksa esa ân; dh mRifÙk ,oa fodkl dk dsoy fp=kRed ifjǹ';
nhft,A

22- ljhlì rFkk i{kh dh ,svksfVZd vkpsZt dh rqyuk dhft,A

23- d'ks#fd;ksa esa egk/keuh pkiksa ds fodkl dks Li"V dhft,A

24- ess<+d dk ân; eNyh ds ân; ls fdu&fdu y{k.kksa esa fHkUu gS\ o.kZu
dhft,A

25- LdkWfyvksMkWu ds ân; dk laf{kIr o.kZu dhft, rFkk Li"V dhft, fd
bls ohul ân; D;ksa dgrs gSaA

26- jsIVkby ds ân; ds eq[; y{k.kksa dk o.kZu dhft,A

27- fuEufyf[kr ij laf{kIr fVIif.k;k¡ dhft,&

(i) czSafd;y ;k ohul ân;A

(ii) MDVl cksVsykbZA

(iii) QksjkeSu vkWQ iSfuthA

(iv) Vªadl vkfVZfj;ksllA

(v) MDVl dSjksfVdlA

(vi) lkbul osuksllA

(vii) Lru/kkfj;ksa ds ân; dh lajpukA

(viii) ân; dh mRifÙkA

(ix) d'ks#fd;ksa esa /keuh pkiA

(x) i{kh dk ân;A

(xi) ,fEQfc;k dk ân;A

(xii) Lruh dk ân;A

28- ;wjkseSfLVDl ds ân; dh leferk/khZ dkV dk ukekafdr fp= cukb,
¼fooj.k dh vko';drk ugha½A

29- f'kjk ân;] laØe.k ¼VªkfUt'kuy½ ân; rFkk nksgjk ifjiFk ân; dks
ifjHkkf"kr dhft,A

30- ,d ljhl`i] i{kh ,oa Lru/kkjh ds ân; dk ukekafdr fp= cukb,A

31- eNfy;ksa esa ,svksfVZd vkpsZt dk o.kZu dhft,A

32- eSf.Mcqyj vkpZ dk oVhZczsV~l ds fHkUu&fHkUu oxksZa esa :ikUrj.k dk o.kZu
dhft,A

33- i{kh ,oa Lru/kkfj;kas esa ,svksfVZd vkpZ ds :iksa dk o.kZu dhft,A

34- mHk;pj] ljhl`i rFkk Lru/kkjh esa ik;s tkus okyh /keuh pkiksa ds
ukekafdr fp= cukb, ¼fooj.k dh vko';drk ugha½A

35- /keuh pki ij fVIi.kh fyf[k,A
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36- [kjxks'k ds ân; dh yEcor~ dkV dk fp= cukb,A

37- eNfy;ksa ds ân; dh jpuk dks le>kb,A

38- laf{kIr fVIi.kh fyf[k,&

(i) ehlksusfÝd oD̀d

(ii) vkdhZusfÝd oD̀d

(iii) vksfiLFkksusfÝd oD̀d

(iv) esVkusÝkl oD̀dA

39- [kjxks'k ds mRlthZ rU= dk ukekafdr fp= nhft,A

40- dcwrj] ;wjkseSfLVDl ds mRlthZ rU= dk ukekafdr fp= nhft,A

41- laf{kIr fVIi.kh fYkf[k,&

(i) fcMj dSuky

(ii) ;wfjfuQsjl V~;wcwYlA

42- LdkWfy;ksMkWu ,oa eas<d dh fdMuh ds eq[; vUrjksa dk o.kZu dhft,A

43- dcwrj ,oa [kjxks'k dh fdMuh ds vuqçLFk dkV dk ukekafdr fp=
fnfTk,A

44- uj ,oa eknk LdkWfy;ksMkWu ds mRlthZ rU= dk ukekafdr fp= fnfTk,A

45- laf{kIr fVIi.kh fy[kks&

(i) eSFkqu vax

(ii) ,fifMfMfel

(iii) lgk;d tuu xzfUFk;k¡

(iv) eas<d ds uj tuu vax

46- ;wjkseSfLVDl ,oa o"̀k.k dh rqyuk laf{kIr esa dhft,A

47- [kjxks'k ds ew=tuu vaxksa dk ukekafdr fp= cukb,A

48- LdkWfy;ksMkWu] eas<d ,oa ;wjkseSfLVDl ds uj tuu rU= dk ukekafdr
fp= cukb,A

49- dcwrj ds uj ,oa eknk tuu vaxksa dk ukekafdr o.kZu dhft,A

50- [kjxks'k ds v.Mk'k; dk lfp= o.kZu dhft,A

51- ;wjkseSfLVDl ,oa [kjxks'k ds uj tuu vaxksa dk rqyukRed o.kZu dhft,A

52- fuEufyf[kr ij laf{kIr fVIif.k;k¡ fYkf[k,&

(i) VSysuflQsykWu (Telencephalon)

(ii) MkbuflQsykWu (Diencephalon)

(iii) efLr"d dh xqgk,¡ (Ventricles of brain)

(iv) fiV~;wVjh ckWMh (Pituitary body)
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(v) iSjkbVy ckWMh (Parietal body)

(vi) esa<d dk efLr"d

(vii) if{k;ksa ds efLr"d dh lajpuk

(viii) rfU=dk dksf'kdk

(ix) Lruh ds efLr"d dh lajpukA

53- LdkfyvksMkWu ds efLr"d dk ukekafdr fp= cukb,A

54- yhil ds efLr"d dh jpuk dks lfp= le>kb,A

55- Lruh ds efLr"d dk dsoy ukekafdr fp= nhft,A

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

1- mHk;pj] ljhl`i] i{kh ,oa Lrfu;ksa ds efLr"d ds LoPN ukekafdr fp=
cukb,A ¼o.kZu dh vko';drk ugha gSa½A

2- fytkMZ ds efLr"d dk o.kZu dhft,A bldh rqyuk i{kh ,oa Lru/kkjh
dsa efLr"d ls dhft,A

3- d'ks#fd;ksa esa efLr"d dk rqyukRed fooj.k nhft,A

4- eas<d vkSj [kjxks'k ds efLr"d dh rqyuk dhft,A

5- ljhlì] i{kh rFkk Lruh; çkf.k;ksa eas efLr"d dk rqyukRed fooj.k
nhft,A

6- Lrfu;ksa ds efLr"d dh lajpuk dk o.kZu dhft, ,oa mldh rqyuk i{kh
ds efLr"d ls dhft,A

7- eNyh ds efLr"d dk ukekafdr fp= ¼i"̀B ,oa v/kj n'̀;½ cukb,A

8- eNfy;ksa] jsIVkbYl ,oa if{k;ksa esa ik;s tkus okys efLr"d dk rqyUkkRed
fooj.k nhft,A

9- d'ks#fd;ksa ds efLr"d ij rqyukRed ys[k fyf[k,A

10- fuEufyf[kr esa ls fdUgha nks ds vxzefLr"d ds fofHkUu Hkkxksa dk lfp=
rqyukRed fooj.k nhft,&

(i) Ldksfy;ksMkWu

(ii) ;wjkseSfLVDl

(iii) dcwrjA

11- mHk;pjh ,oa ljhl`i ds efLr"d ds ik'oZ&n'̀; dk dsoy ukekafdr fp=
cukb,A

12- ljhlì rFkk i{kh ds efLr"d dh jpuk dk rqyukRed o.kZu dhft,A

13- i{kh ,oa Lru/kkfj;ksa ¼[kjxks'k½ ds efLr"d dh rqyuk dhft,A

14- d'ks#d çkf.k;ksa esa fdMuh ds fodkl dk rqyukRed o.kZu dhft,A
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15- d'ks#d çkf.k;ksa esa çksehatks ,oa esVkusÝksl fdMuh] fdMuht ds o/kZu dk
o.kZu dhft,A

16- d'ks#d çkf.k;ksa esa oD̀d ds çdkj ,oa mudh foospuk dhft,A

17- [kjxks'k esa mRlthZ rU= dk o.kZu dhft, ,oa bldh rqyuk ;qjkseSfLVDl
ls dhft,A

18- eNyh] eas<d ,oa ;wjkseSfLVd esa mRlthZ rU= dk rqyukRed o.kZu
dhft,A

19- ;wjkseSfLVDl esa mRlthZ rU= dk o.kZu dhft,A

20- dcwrj esa mRlthZ rU= dk o.kZu dhft,A

21- LdkWfy;ksMkWu ds mRlthZ rU= dk o.kZu dhft,A

22- if{k;ksa ,oa Lruh çkf.k;ksa esa eknk tuu vaxksa dk rqyukRed o.kZu djksaA

23- ljhlì] if{k;ksa ,oa Lruh çkf.k;ksa esa uj çtuu rU= dk rqyukRed o.kZu
djksA

24- d'ks#d çkf.k;ksa esa eknk çtuu vaxksa dk o.kZu djksA

25- d'ks#d çkf.k;ksa esa uj çtuu vaxksa dk o.kZu djksA

26- eNyh] ljhl`i ,oa i{kh oxZ ds çkf.k;ksa esa çtuu vaxksa dk o.kZu
dhft,A

27- ;wjkseSfLVDl esa tuu vaxksa dk o.kZu dhft, rFkk [kjxks'k ls bldh
rqyuk dhft,A

28- ;wjkseSfLVDl ,oa dcwrj ds uj tuu vaxksa dk rqyukRed o.kZu dhft,A

29- [kjxks'k esa tuu vaxksa dk foLr̀r o.kZu dhft,A

30- d'ks#d çkf.k;ksa esa eknk tuu vaxksa esa Lkkj.kh ds }kjk rqyukRed o.kZu
dhft,A

3-10 lgk;d ikB~; lkexzh (Suggested Readings)

1. Cytology – C.B. Powar

2. Principle of Physiology & Anatomy – Tor-Tora

3. Animal Physiology – Goyal & Sastry

4. Animal Physiology and Biochemistry – Eckert and Ramelils

5. Animal Physiology and Biochemistry – Dr. K.V. Sastry
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bdkbZ 4 thou dh mRifÙk ,oa fodklokn
(Origin of Life and Theory
of Evolution)

Lakjpuk (Structure)
4-0 ifjp;
4-1 mÌs';
4-2 thou dh mRifÙk

4-2-1 çkphu ifjdYiuk
4-2-2 vk/kqfud ifjdYiuk
4-2-3 çkjfEHkd ìFoh rFkk ok;qe.My dk fuekZ.k
4-2-4 ok;jl :ih thou ds fodkl&Øe esa budk LFkku
4-2-5 thou dh mRifÙk esa ok;jl dk egRo

4-3 ySekdZokn ,oa MkfoZuokn
4-3-1 tSo&fodkl dk laf{kIr bfrgkl
4-3-2 tSo&fodkl ds fl)kUr
4-3-3 ¼v½ MkfoZuokn
4-3-4 ¼c½ izkd̀frd oj.k dk fl)kUr ;k MkfoZuokn
4-3-5 ¼d½ MkfoZuokn dh vkykspuk
4-3-6- ¼M½ Uko&MkfoZuokn
4-3-7 ySekdZokn rFkk MkfoZuokn dh rqyuk
4-3-8 tuunzO; fl)kUr
4-3-9 tuu p;u fl)kUr
4-3-10 tuunzO; fl)kUr dh vkifÙk

4-4 fodkl ds vk/kqfud la”ys"k.kkRed fl)kUr mRifjorZu] fofHkUUkrk] iF̀kDdj.k ,oa
tkfr mn~Hkou

4-4-1 fodkl dk vk/kqfud la”ys"k.kkRed fl)kURk
4-4-2 izHkkoh dkjdksa ds vk/kkj ij mRifjorZuksa ds izdkj
4-4-3 fofHkUurk,¡¡
4-4-4 fofHkUurkvkas ds izdkj
4-4-5 IkF̀kDdj.k
4-4-6 ìFkDdj.k ds ykHk
4-4-7 Tkkfr mn~Hkou

4-5 vuqdwyu ,oa vuqd̀fr
4-5-1 vuqdwyu

4-6 vuqd̀fr@vuqgj.k
4-6-1 j{kkRed vuqd̀fr@j{kkRed vuqgj.k
4-6-2 vkØe.kkRed vuqd̀fr
4-6-3 EkR̀;q dk cgkuk
4-6-4 csVsfl;u rFkk eqysfj;u vuqd̀fr

4-7 lw{e] nh?kZ ,oa og̀r~ fodkl
4-7-1 EkkbØks ;k lw{e fodkl
4-7-2 eSØks&boksY;w”ku ;k nh?kZ fodkl
4-7-3 eSxk&boksY;w”ku ;k ògr & fodkl

4-8 viuh izxfr tk¡fp, iz'uksa ds mÙkj
4-9 Lkkjka'k
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4-10 eq[; 'kCnkoyh
4-11 Lo-ewY;kadu Á'u ,oa vH;kl
4-12 lgk;d ikB~; lkexzh

4-0 ifjp; (Introduction)

^tho* vFkok ^thou^ D;k gS rFkk bldk :i D;k Fkk\ iF̀oh ij loZÁFke izk.kh
dkSu Fks] vFkok dSls Fks\ blh izdkj ds vusd Á'u euq"; dh ifjdYiuk 'kfDr
dks le;&le; ij >d>ksjrs vk, gSaA iqjkru dky ls oSKkfud ,oa
nk'kZfud ;g tkuus dk iz;kl djrs vk jgs gSa fd& lEiw.kZ czEgk.M dk vkSj
czEgk.M ls gekjh IkF̀oh dk mn~xe vkSj fQj iF̀oh ij thou dh mRifÙk dc]
dSls vkSj dgk¡ gqbZ rFkk igkMksa dh m¡ph&m¡ph pksfV;ksa ij lkxj dh vFkkg
xgjkb;ksa esa] Hkwfe] ty vkSj gok esa gj txg ik, tkusokys tho&tUrqvksa dh
fofHkUu izdkj dh tkfr;k¡ dSls cuh\ bu igsfy;ksa dks lqy>kus rFkk cw>us ds
fy, euq"; lnk ls gh vius fopkj izdV djrk vk;k gSA gj ns'k dk gj /keZ
ds bfrgkl esa bu Á'uksa dks vyx&vyx ifjdYiukvksa ls le>k;k x;k gSA bu
ifjdYiukvksa dks ml ;qx esa Hkys gh ekU;rk feyh gks ijUrq vkt ds
oSKkfud ;qx esa budks dsoy ukle>h dh ckras dgrs gaSA

tho foKku ds bu nks mi;qZDr igyqvksa ds v/;;u dks es;j us
boksY;w”kujh ck;ykWth ;k ck;ksboksY;w”ku dk uke fn;kA

fodklokn 'kCn dk igyh ckj iz;ksx gcZVZ LisUlj us fd;k FkkA
fodklokn dks vxj ns[kk tk, rks og ,d ih<+h ls nwljh ih<+h esa Øfed
ifjorZu gSA nwljs 'kCnksa esa] ,d ih<+h ls nwljh ih<+h esa tSfod fodkl vkuqoaf”kd
ifjorZu gSA MkfoZu das vuqlkj ^^fodkl dks la'kks/kuksa ds lkFk oa'k ds :Ik esa
ifjHkkf"kr fd;k tk ldrk gSA dbZ ihf<+;ksa ls yxkrkj fodkl ds ifj.kkeLo:i
u, fdLeksa ,oa iztkfr;ksa esa fodkl gks ldrs gaSA blh izdkj i;kZoj.kh; fodkl
esa ifjorZu esa fodkl u gks ldus ij og iztkfr foyqIr gksus ds fy, usrR̀o dj
ldrh gSA

fiNyh lnh esa tSo&fodkl dh vusd fopkj/kkjk,¡ izdkf”kr dh x;ha rFkk
mUgsa ekU;rk Hkh feyh ijUrq mUgsa izkd`frd p;u dh vkuqoaf”kdh] eas.Myokn]
thola[;k] vkuqoaf”kdh vkSj iztkfr ladYiuk ds vkyksd essa iqu% fo”ysf’kr fd;k
x;kA buds ifj.kkeLo:i tSo&fodkl dk vk/kqfud la”ys’k.k fl)kUr dh
vo/kkj.kk fodflr gqbZA

;g ladYiuk izeq[k :i ls twfy;u gDlys }kjk nh x;h gSA mUgksaus
viuh iqLrd ^tSo&fodkl* vk/kqfud la”ys"k.k thLk esa bl vo/kkj.kk dks
mRifjorZu] fofHkUurk,¡] foyxu rFkk izkd`frd p;u ds vk/kkj ij le>k;k gSA

izR;sd tho/kkjh vius vki dks vkuqoaf'kd gkeksaZuy] U;wjksy ;k ,sDliksusU'kyh
ds lUnHkZ esa vyx&vyx rjhds ls O;ogkj djds dSls ,d nwljs ls fHkUu gksrs gSaA
izR;sd tho esa vius vki dks okrkoj.k ds vuqlkj <kyus vkSj ifjofrZr djus dh
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fo'ks’krk gksrh gS vkSj ;s fo'ks’krk gksrh gS mudh vuqdwyu izdf̀rA fdlh Hkh tho
dks thfor jgus ds fy, ifjofrZr okrkoj.k ds vuq:Ik vius vki dks cukus dh
{kerk iznku gksrh gS vuqdwyu izdf̀r lsA vuqdqyu izdf̀r izR;sd tho/kkjh dh
fof'k"V y{k.k ;k fo'ks"krk gksrh gS tks fd ifjofrZr okrkoj.k@ek/;e esa izk.kh
dks vius l'kDr ;k mi;qDr cukus ds fy, mi;qDr gksrk gSA

tho tUrqvksa }kjk izkf.k;ksa vFkok izkdf̀rd oLrqvksa ds jax] :i] vkdkj]
lajpuk dks bl izdkj viuk;k tkuk fd oss 'k=qvksa ls viuh j{kk dj lds rFkk
vklkuh ls f'kdkj dj ldsa vuqd`fr (Mimicry) dgykrk gSA

ekWMuZ flUFkSfVd F;ksjh vkWQ boksyw'ku (theory) ds vuqlkj E;wVs'kUl rFkk
oSfj,s'kUl tSo&fodkl ds eq[; vk/kkj ;k dkj.k gaS ftlls thoksa esa u;h tkfr;ksa
dh mRifÙk gksrh gSA xksYMf'eV us 1940 esa tSo&fodkl ds fofHkUu igyqvksa dk
foLrr̀ v/;;u fd;kA muds vuqlkj vR;Ur gh lw{e ifjorZu gksrs gaS ftuds
vk/kkj ij tho fodkl ds vUrxZr gksus okys izeq[k ifjorZuksa dh O;k[;k ugha
dh tk ldrh gSA mUgksaus blh vk/kkj ij tSo&fodkl dks nks eq[; Hkkxksa eas
foHkDr fd;k&

(i) ekbØks ;k lw{e fodkl& blds vUrxZr mi&tkfr;k¡ vFkok HkkSxksfyd
iztkfr;ksa dk fodkl vkrk gS] rFkk

(ii) eSØks ;k nh?kZ fodkl& blds vUrxZr tkfr;ksa tsusjk rFkk vU; mPp
Jsf.k;ksa dk fodkl vkrk gSA blds vfrfjDr lu~ 1953 essa flEilu
(Simpson) us ,d vU; ikfjHkkf"kd 'kCn eSxk&boksyw'ku dk iz;ksx fd;k]
tks ,d cM+s ifjek.k dk fodkl dh izfØ;k gSA blds vUrxZr Qsfeyht
(Families)] vkWMZj (Order)] Dykl (Class) rFkk Qkbyk dk fodkl
vkrk gSA

4-1 mÌs'; (Objectives)

bl v/;k; ds v/;;u ds ckn vki fuEu dk;Z dj ldasaxs&

 thou dh mRifÙk ls lEcU/khr vk/kqfud ifjdYiuk,¡ tSls izkd`frokn]
tSo&jklk;fud mn~Hko vkfn dh O;k[;k dj ldsaxsA

 iF̀oh ,oa thou dh mRifÙk ds bfrgkl dk o.kZu dj ldasxsA

 thou dh mRifÙk ds lEcU/k esa jklk;fud fodkl ds igyqvksa dh
foospuk dj ldasxsaA

 vkfn thou esa iks"k.k fof/k;ksa ds fodkl ds ckjs esa ppkZ dj ldsaxsA

 tSo&fodkl ds fl)kURkksa tSls ySekdZokn] MkfoZuokn vkfn ds ckjs esa
foLr̀r :i ls tku ldsaxsA

 izkd`frd pj.k ds fl)kUr dks ifjHkkf"kr dj ldsaxsA

 tuunzO; rFkk tuu p;u fl)kUr dh foLr̀r foospuk dj ldsaxsA
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 fodkl ds vk/kqfud la'ys"k.kkRed fl)kUr dh Li"V :ijs[kk izLrqr dj
ldsaxsA

 vk/kqfud tSo&fodkl ls lEcU/khr fu;eksa dk mYys[k dj ppkZ dj
ldsaxsA

 mRifjorZu ,oa mlds izdkjksa dk tSo&fodkl ij izHkko Li"V dj ldsaxsA

 ^fofHkUurk,¡ fodkl dk ,d vk/kkj Hkwr dkjd gS^ fd O;k[;k dj ldsaxsA

 ^iF̀kDdj.k tSo&fodkl dk egRoiw.kZ dkjd gS^ ij ppkZ dj ldsaxsA

 vuqdwyu ,oa tSo&fodkl esa blds egRo dks ikfjHkkf"kr dj ldsaxsA

 vuqdwyu ,oa okrkoj.kh; dkjdksa dk thoksa ij gksus okys izHkko dh
O;k[;k dj ldsaxsA

 vuqHkwfr@vuqgj.k dh thoksa esa mi;ksfxrk ,oa izHkko dks foLr̀r :i ls
le>k ldsaxsA

 vuqdf̀r ds dkj.k ,oa mlds fodkl ij izdk'k Mky ldsaxsA

4-2 thou dh mRifÙk (Origin of Life)

foKku ds {ks= esa geus vf/kd ;k ljkguh; çxfr dh gS ge pk¡n ij tk pqds gaS
vkSj ml ij clus ds lius ns[k jgs gaSA ijUrq ,d ekSfyd ç'u thou dh
mRifÙk dSls gqbZ\ dk larks"ktud mÙkj vHkh rd ugha [kkst ik;sA bl fn'kk esa
dkQh ç;kl fd;s x;s gSa vkSj ç;ksxksa rFkk rF;ksa ij vk/kkfjr ubZ ifjdYiuk
çLrqr dh x;h gSaA ;s pkj ewy fopkj/kkjkvksa esa ls fdlh ,d esa j[kh tk ldrh
gS&

1- thou dh mRifÙk ,slh vuks[kh o ijk&ç—fr ?kVuk dk ifj.kke gS tks
fd HkkSfrd foKku rFkk jlk;u foKku dh ls ijs dh ckr gSA

2- thou dh mRifÙk dk loZçFke dkj.k] voLFkkvksa esa Lor% gh fdUgha
vthfOkr inkFkksa Z ls gqbZA

3- thou HkkSfrd inkFkksZ a dh vis{kk vukfn dky ls gS ;k bldk dksbZ çkjEHk
ughaA iF̀oh dh mRifÙk ds lkFk&lkFk bldh mRifÙk gks xbZ FkhA

4- iF̀oh ij thou dqN fnu ,oa lrr ls pyus okyh jklk;fud fØ;k ds
vfHk"kVu dk ifj.kke gSA

bu pkjksa çdkj dh ifjdYiukvksa ds ckjs esa fofHkUu çek.k çLrqr djus dk
ç;kl fd;k tkrk jgk gSA le; dh –f"V ls dqN ifjdYiuk çkphu rFkk
vfo'oluh; ekuh tkrh gSa tcfd dqN vk/kqfud ifjdYiukvksa ds i{k esa Bksl
çek.k Hkh tqVk;s x;s gSaA bu ifjdYiukvksa dk laf{kIr fooj.k bl çdkj gSA
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4-2-1 çkphu ifjdYiuk (Ancient Hypothesis)

;s ifjdYiuk eq[;r% rhu gS&

1- fof'k"V l`f"V ifjdYiuk (Hypothesis of Special Creation)& bl
ifjdYiuk ds vuqlkj fdLkh vYkkSfyd ,oa bZ'ojh; 'kfä us fofHkUu
çdkj ds thoksa dks lf̀"V Øec) rjhds ls vyx&vyx dh gS blfy;s
ftruh tho TkkfRk;k¡ vkt gS os lc çkjEHk esa Hkh FkhaA ckbfcy ds vuqlkj
iw.kZ lalkj dh lf̀"V blh çdkj 6 çk—frd fnUkksa esa iwjh dj nh xbZ FkhA
igys fnu vkdk'k rFkk iF̀oh dk fuekZ.k] nwljs fnu bu nksuksa dk
iF̀kDdj.k] rhljs fnu iF̀oh ij isM&ikS/kksa dk l`tu] pkSFks fnu xzgksa] rFkk
u{k=ksa dk çknqHkkZo] ik¡pOks fnu fVfÏ;ksa ,ao~ eNfy;ksa dh mRifÙk rFkk NBs
fnu ekuo dks cuk;k x;kA

vk/kqfud ;qx esa bl ifjdYiuk dk dksbZ egRo ugha gS vkSj bldks ,d
va/kfo'okl tud fopkj/kkjk dh laKk nh xbZ gSA

2- Lor% tuu ifjdYiuk (Hypothesis of Spontaneous
Generation)& bl ifjdYiuk ds leFkZdksa ds vuqlkj iF̀oh ij thou
dh mRifÙk fuTkhZOk inkFkksaZ ls Lor% gh gks x;h FkhA tku js (Jahn Ray)]
uh/ke (Needham), vjLrw (Aristotle) rFkk mlds ckn vusd oSKkfudksa
us bl ifjdYiuk dk leFkZu fd;kA

rsjgoha 'krkCnh ls igys yksxksa dk fo'okl Fkk fd cÙk[kksa (Geese) dh
mRifÙk Qj&o{̀kksa (fig trees) ls gqbZ tks fQj leqæ ds ikuh ds lEidZ esa
vkdj rSjus yxsA cÙk[kksa dh bl çdkj cÙk[k&o{̀kksa (goose tree) ls
mRifÙk dh ;g /kkj.kk yxHkx 250 o"kZ rd yksxksa ds efLr"d esa Nk;h
jghA dqN yksx bl ckr esa fo'okl djrs Fks fd dqN o{̀k] tks fd rjcwt
tSlk Qy nsrs Fks] vius vanj ls iw.kZ fodflr esEkus (lamb) dh mRifÙk
djrs FksA tku js rFkk uh/ke vkfn oSKkfudksa dk er Fkk fd eD[kh]
ePNj vkfn lM+h xyh oLrqvksa ls] pwgs euq"; ds ilhus ls vkSj Hkh vU;
dbZ tSls esa<d] VksM rkykc dh dhpM+ ij lw;Z dh fdj.kksa ds i'pkr~
Lor% gh mRiUu gks tkrs gSaA

fofy;e gkosZ (William Harvey) ¼e/; l=goha 'krkCnh½] ÝkaflLdks jsMh
(Francisco Redi, 1668) rFkk yqbZ ik'pj (Louis Pasteur, 1860) us
ç;ksxksa }kjk bls fujk/kkj o vlR; djkj fn;kA
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fp= Ø- 4-1% Legends Supporting Spontaneous Generation: A-Geese
were Produced from Certain Trees; B-Vegetable Lambs were

produced from Melonlike Fruits

jsMh dk ç;ksx (Redi’s Experiment)& jsMh us vius bl ç;ksx esa
ekal dks mckydj mlds dbZ VqdM+s dj fn;s rFkk çR;sd VqdM+s dks
mlus vyx&vyx pkSM+s eqag okys tkj esa j[kkA igys tkj dks mlus
[kqyk NksM+ fn;k] nwljs o rhljs tkj dks mlus Øe'k% eghu diM+s o
ikpZesaV isij ls cka/k fn;kA dqN fnu i'pkr mlus ns[kk fd igys tkj
esa cgqr ls nhed rFkk nwljs tkj esa dqN nhed rFkk rhljs tkj esa dksbZ
Hkh vfrfjä tho ugha ik;k x;kA ,slk blfy, gqvk fd igys tkj esa
efD[k;k¡ ços'k dj x;ha vkSj ogk¡ ij mUgksaus v.Ms ns fn;s] ijUrq rhljs
tkj esa efD[k;k¡ çfo"V u gks ldh] blfy;s nhed ugha ik;s x;sA jsMh
ds bl ç;ksx ds ckn yksxksa dk fo'okl Lor% tuu ds bl fl)kUr ls
mB x;kA

yqbZ ik'pj dk ç;ksx (Pasteur’s Experiment)& yqbZ ik'pj us Hkh
jsMh ds ç;ksxksa dh iqf"V dh] fdUrq mUgksaus ,d u;k ç;ksx çLrqr fd;kA
ik'pj us ,d ¶ykLd esa ekal ds 'kksjcs dks mckyk vkSj lkFk gh IykLd
dh xnZu dks xeZ djds ‘S’ ds vkdkj esa eksM+ fn;kA uyh ds fljs ij
ckjhd Nsn NwVk jgk] 'kksjcs dks mckyus ds i'pkr~ uyh dk Nsn :bZ ls
can dj fn;kA ftlls ckgj dh ok;q 'kksjcs ds lEidZ esa jgsA dqN fnuksa
ckn fujh{k.k djus ij irk yxk fd u rks 'kksjCkk [kjkc gqvk gS vkSj u
dksbZ tho gh mRiUu gqvkA dkj.k ;g Fkk fd IykfLVd esa ok;q Rkks ços'k
djrh Fkh] ijUrq ok;q esa mifLFkr thok.kq] /kwy vkfn eqM+h uyh esa #d
tkrs FksA uyh ds rksM+ nsus ij reke thok.kq rFkk lw{e tho 'kksjcs esa
iSnk gks x;sA bl çdkj ik'pj us fl) dj fn;k fd Lor% tuu
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fl)kUr feF;k gS vkSj bl çdkj ds ç;ksx }kjk Lor% tuu fl)kUr
vfUre :i esa <g x;kA

fp= Ø- 4-2% Redi’s Controlled Experiments-A-Jar Uncovered;
B-Jar Mouth Tied with Cloth; C-Jar Mouth Tied with

Parchment Paper

3- thou dh vuUrdkyhurk dh ifjdYiuk (Hypothesis of Eternity
of Life)& eyk'k;] v.Mokfguh rFkk 'kqØk.kq okfguh ds fNæksa dk vkjs[k
Hkfo"; es Hkh ,slk gh jgsxkA ;g Øe vifjorZuh; gS vFkkZr~ thou vukfn
gS vuUr gS] ijUrq ìFoh dh mRifÙk ls lEcU/khr tkudkjh ds feyus ,oa
thou esa gks jgs ifjorZuksa ij ;g fl) fd;k tk pqdk gS fd thou dh
vuUrdkyhurk dh ifjdYiuk :i ls lansgkLin rFkk feF;k gSA

vk/kqfud ifjdYiukvksa esa lcls vf/kd ekU; ifjdYiuk fuEufyf[kr ekuh
tkrh gS&

4-2-2 vk/kqfud ifjdYiuk (Modern Hypothesis)

1- tfVy HkkSfrd] jklk;fud rFkk ckn esa TkSOk&jklk;fud fØ;kvksa }kjk
thou mRifÙk dk fl)kUr (Theory of origin of Life as a Result of
Complex Progressive Physical, Chemical and later on Biochemical
Reactions)

bl ifjdYiuk dks vkisfjuokn (Oparinism) dh laKk Hkh nh tk ldrh
D;ksafd ,-vkbZ- vksisfju (A.I. Oparin) uked :lh oSKkfud us 1920 ds
vkl&ikl rFkk ckn esa ml egku~ oSKkfud ds leFkZdksa o f'k";ksa us thou dh
mRifÙk ls lEcU/khr ekeys ij dbZ fopkj&foe'kZ] [kkstchu o ç;ksx fd;sA
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ik'pj ds ç;ksxksa ls okLro esa oSKkfudksa dks thou mRifÙk ds fo"k;
esa ,d u;s <ax ls lkspus dh çsj.kk feyhA Vh-,p- gDlys (T.H. Huxley, 1969)
rFkk tku fVaMy (John Tyndall, 1874) us bl fn'kk esa loZçFke dk;Z fd;kA
ts-oh-,l- gsYMsu (J.V.S. Haldane)] tks fd ckn esa Hkkjrh; ukxfjd Hkh cu x;s
Fks] dk Hkh dk;Z dkQh ljkguh; jgkA

ftl le; thou dh mRifÙk ls lEcU/khr ;s tfVy HkkSfrd jlk;fud
(physico-chemical) fØ;k gks jgh Fkh] ml le; iF̀oh dk çkjfEHkd Okkrkoj.k
dSlk Fkk\ ;g ,d egRoiw.kZ ç'u gSA

vc bl ckr ds i;kZIr çek.k miyC/k gSa fd dbZ tfVy Hkw&ukfHkdh;
rFkk rkih; fØ;k }kjk iF̀oh vkSj Hkh vU; xzgksa dh Hkkafr gkbMªkstu (H) ghfy;e
(He)] dkcZu (C)] ukbVªkstu (N)] v‚Dlhtu (O) rFkk fuv‚u (Ne)] uked N%
ewy rRoksa dk fuekZ.k gqvk ¼dky lkxu] 1971½A bu rRoksa dks ,sfgd laxBu ds
Ekwy RkRo dgk x;kA ;g ekuk tkrk gS fd bu ewy rRoksa ds ikjLifjd feyus ls
igys ehFksu (CH4)] veksfu;k (NH4) rFkk ikuh (H2O) dh mRifÙk gqbZA ckn esa
dkcZu MkbZ v‚DlkbM (CO2)] MkbukbVªkstu (N2) rFkk v.kq v‚Dlhtu (O) dk
fuekZ.k gqvkA

vkisfju (Oparin) ds erkuqlkj iF̀oh ij thou dh mRifÙk fuEufyf[kr
pj.kksa esa Øfed rjhds ls gqbZA

4-2-3 çkjfEHkd i`Foh rFkk ok;qe.My dk fuekZ.k
(Origin of Primitive Earth and Atmosphere)

yxHkx 3 vjc lky igys /kjrh dh lrg dk rkieku cgqr vf/kd Fkk rFkk
ml ij mifLFkr vusd Tokykeq[kh fujUrj QVrs jgrs Fks vkSj xeZ ykOkk
fudyrk jgrk FkkA bl xeZ lrg ij mifLFkr fofHkUu jklk;fud rRoksa esa
dkcZu ekStwn FkhA blus yksgk] fudy vkfn rRoksa ds lkFk feydj dkckZbM dk
fuekZ.k fd;kA

bu dkckZbM (carbides) uked ;kSfxdksa us HkwiVy ds fuekZ.k esa Hkkx
fy;kA bl le; iF̀oh ds ok;qe.My esa v‚Dlhtu ugha Fkh] ijUrq ukbVªkstu]
gkbMªkstu] veksfu;k] feFksu o lkbukstu dk fuekZ.k gks pqdk FkkA ckn esa
v‚Dlhtu dk fuekZ.k gqvk FkkA iF̀oh ds rki ds /khjs&/khjs de gksus ds
lkFk&lkFk ty v.kqvksa ¼gkbMªkstu rFkk v‚Dlhtu ds feyus ls½ dk fuekZ.k Okk"i
ds :i esa gqvkA iF̀oh dk rki de gksus ij ty&ok"i ikuh ds :i esa cjl
iM+h ftlls leLr iF̀oh us lkxj dk :i ys fy;k vkSj ckn esa egk}hiksa dk
fuekZ.k gqvk&

(i) veksfu;k rFkk feFksu dk fuekZ.k (Origin of Ammonia and
Methane)& vc rd Hkh gkbMªkstu gh lokZf/kd fØ;k'khy rRo FkkA
ijkcSaxuh fdj.kksa ds çHkko ls gkbMªkstu dkcZu ds lkFk feyh rks feFksu
uked xSl] ukbVªkstu ds lkFk feyh rks veksfu;k xSl dk çk—frd
ifjla;kstu gqvkA ckn esa feFksu ls bZFksu] çksisu] C;wVsu o gsDlsu uked
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egRoiw.kZ ;kSfxdksa ¼fXylj‚y] olh; vEy] 'kdZjk] vehuks ,flM] fijkfeM
rFkk I;wjhu vkfn½ dk fuekZ.k gqvk fQj feFkkby] ,Ydksgy o bFkkby
vYdksgy cusA ckn esa tfVy ;kSfxdksa dk fuekZ.k gqvkA

(ii) i`Foh ry ij leqæksa] ufn;ksa] >hyksa rFkk ?kkfV;ksa dk fuekZ.k
(Formation of Oceans, Rivers, Lakes and Valleys on Earth
Surface)& ìFoh ds ok;qe.My ds rki ds de gksus ij tc ty&ok"i ty
ds :i esa ifjofrZr gksdj ìFoh ij cjlk rks rc Hkh lrg dk rki dkQh
vf/kd Fkk] vr% ;g ty iqu% ok"i cudj ok;qe.My esa fey x;k] iqu%
cjlkA yk[kksa o’kkasZ rd ;gh Øe pyrk jgkA ckn esa ìFoh dk rki FkksM+k de
gqvkA Fkkph ty [ksrksa (water bodies) tSls leqæ] >hy] unh vkfn dk
fuekZ.k gqvkA dqN lrg ij mBh jg xbZ vkSj dqN uhphA blls ?kkVh] ioZr
rFkk Hkwfe ds vU; Hkkx cusA bl le; Hkh ìFoh ij dkQh mFky&iqFky
¼Hkwdai] Tokykeq[kh dk QVuk] ck<+ vkfn½ gksrh jgrh FkhA

fp= Ø- 4-3% Sequence of Diagrams showing how Primitive Life
(Coacervate) might have Originated from the Primitive Atmosphere

(iii) vehuksa vEy dk fuekZ.k (Formation of Amino Acids)& vehukas
vEy] çksVhu ¼egRoiw.kZ tSfod ;kSfxd½ ds fuekZ.k dh ewy bdkbZ gSA vr%
ç—fr esa budk fuekZ.k lcls egRoiw.kZ ?kVuk FkhA mijksä fof/k ls
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fufeZr dkckZbM rFkk ok;qe.My ds ljy inkFkksaZ dh dkQh ek=k lkxj
esa ?kqy xbZA bu ljy inkFkksaZ] ty dh v‚Dlhtu esa ijLij tfVy
jklk;fud fØ;k;sa gksus yxhaA lkxj ty dk vR;kf/kd rki] ijkcSaxuh
fdj.kksa dk çHkko fctyh dk dkSa/kuk rFkk lkxj ty dk fgyuk&Mqyuk
¼Tokykeq[kh ds QVus ls mRiUu dEiu ds dkj.k½ vkfn ,sls vusd dkj.k
Fks] ftuds çHkko Lo:i dkcZfud vEyksa] ,YMhgkbM~l rFkk dhVksu vkfn
dk fuekZ.k rks gqvk gh] lkFk&lkFk veksfu;k ds buds lkFk feyus ls
vusd çdkj ds vehuks vEy dk fuekZ.k gqvkA

vksisfju }kjk çfrikfnr vehuks vEy fuekZ.k dh çfØ;k dks vesjhdh
oSKkfud LVSuys feyj (Stanley Miller, 1953) us vius ,d ç;ksx }kjk
lR;fl) fd;kA

feyj dk ç;ksx (Miller’s Experiment)& tSlk fd fp= esa fn[kk;k
x;k gS feyj us ,d fo'ks"k çdkj dh cksry esa gkbMªkstu] ty&ok"i]
veksfu;k rFkk feFksu xSlksa dk feJ.k HkjkA

fp= Ø- 4-4% A Diagram of Miller’s Spark Discharge Apparatus

bu lHkh xSlksa dh mifLFkfr iF̀oh ds vkjfEHkd ok;qe.My esa ekuh tkrh
gSA vkdk'k esa fctyh pedus ds le; tSlh fLFkfr rFkk fpUxkfj;k¡
mRiUu gks tkrh gSa] oSlh gh bl cksry esa iSnk djus ds fy;s rst fo|qr
dj.V dks ,d lIrkg rd çokfgr fd;k x;kA ç;ksx ds vUr esa ¶ykLd
dh ikuh esa mifLFkr rjy inkFkZ dk jklk;fud fo'ys"k.k fd;k x;k
rFkk ;g ik;k x;k fd blesa 'kdZjk;sa dqN vehuks vEy rFkk dqN vU;
ljy dkcZfud ;kSfxd mifLFkr FksA ;s lHkh dkcZfud ;kSfxd tfVy
rFkk cM+s tSfod v.kqvksa ds fuekZ.k dh ewy bdkbZ;k¡ FkhaA feyj rFkk ckn
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esa lkxu ds ç;ksxksa }kjk vusd tfVy dkcZfud ;kSfxdksa ds ç—fr esa
fuekZ.k dks le>k;k tk ldkA feyj us vkisfju ds er dk rFkk muds
fu"d"kksa Z dk leFkZu fd;kA

ckn esa dkyZ lkxu (Carl Sagan) uked oSKkfud us feyj dh fo/kh dks
vkSj Hkh vf/kd ifjekftZr djds ç;ksx fd;sA lkxu ¼1971½ }kjk vius
ç;ksx ds fy;s bLrseky fd;s x;s midj.k ds çfØ;k ik= esa feFksu]
bFksu] ty&ok"i] veksfu;k rFkk gkbMªkstu lYQkbM dks ,d lkFk j[kk
x;k vkSj mfpr rki rFkk nkc ij xSlksa dks /kfeZr (radiate) djus ds
fy, ijkcSaxuh fdj.kksa dk ç;ksx fd;k x;kA bl ç;ksx }kjk vusd çdkj
ds vehuks vEyksa rFkk vU; tSfod egRo ds ;kSfxdksa dk la'ys"k.k fd;k
tk ldkA

(iv) çksVhu dh mRifÙk (Origin of Proteins)& mijksä fof/k }kjk ç—fr
¼lkxj ty½ esa cus vehuks vEyksa esa vkil esa tqMus ¼isIVkbM ca/k ds }kjk
(by peptide bonds) dh rhoz çof̀Ùk Fkh] tks fd vkt Hkh vehuks vEyksa esa
ik;h tkrh gSA QyLo:i lkxj esa tfVy çksVhu dk fuekZ.k gksrk x;kA

(v) dksykbM rFkk dks,ljosV~l dh mRifÙk (Origin of Colloids and
Coacervates)& çksVhUl ds v.kqvksa dh vkil esa feydj cM+s&cMs+
dksykbM~l (colloids) cukus dh ç—fr gksrh gSA bl ç—fr ds dkj.k
lkxj esa mifLFkr çksVhu v.kqvksa ds dksykbM cusA bu ij fo|qr vkos'k
(electric charge) ds dkj.k] ;s ty v.kqvksa ls pkjksa vksj ls f?kj x;s
vkSj ifj.kkeLo:i çksVhu dh c¡wn ¼v/kZ&rjy½ lh cu x;hA budks eksusjk
(Monera) vFkok ekbØksLQh;j (microsphere) dh laKk nh x;hA
foijhr fo|qr vkos'k okyh ,slh c¡wnksa ds vkil esa fey tkus ls tfVy{k
dksykbMy rU= (complex colloidal system) dh mRifÙk gqbZA bu rU=ksa
dks dks,ljosV~l (coacervates) dh laKk nh x;hA

4-2-4 ok;jl :ih thou ds fodkl&Øe esa budk LFkku
(Viruses: Their Position in Origin of Life)

okbjl (virus) ;k fo"kk.kq ¼fo"k ds v.kq&L- virus (poison) ç—fr esa cgqr gh
lw{e uXu d.kksa (Ultramicroscopic particles or microbes) ds :i esa ik;s
tkrs gSaA ;s vkdkj esa cSDVhfj;k ls brus NksVs gksrs gSa fd budks dsoy
lw{en'khZ }kjk gh ns[kk tk ldrk gSA vtho ,oa ltho (nonliving and living)
inkFkZ ds rqyukRed v/;;u esa budk fo'ks"k egÙo gksrk gS] D;ksafd buesa nksuksa
ds gh y{k.k gksrs gSaA ;s lajpuk esa thu ds leku gksrs gSa ,oa DNA rFkk RNA
ds v.kqvksa ls feydj cus gksrs gSaA ;s thoksa esa Hk;adj jksx mRiUu djrs gSaA
budk v/;;u tho&foKku dh ,d vyx 'kk[kk okbjksy‚th (Virology) ds
vUrxZr fd;k tkrk gSA

ifjek.k rFkk vkdkj (Size and Shape)& ifjek.k esa ok;jl cSDVhfj;k
(bacteria) ls Hkh NksVs gksrs gSaA ;s vkSlru 15 mµ ls 450 mµ ;k feyhekbØksu
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gksrs gSaA vr% ;s ikslZyhu (porcelain) ds lw{ere fNæksa esa ls fudy tkrs gSaA
'kqØ Toj (parrot fever) dk ok;jl lcls cM+k rFkk ikyrw i'kqvksa ds iSj ,oa
eq[k jksx dk lcls NksVk gksrk gSA vkdkj esa ok;jl lw=uqek] xksy] cgqnyh;
(polyhedral) ;k VSMiksy tSls gksrs gSaA

laf{kIr bfrgkl (Historical Account) ok;jl (virus) 'kCn dk mn~xe
ySfVu Hkk"kk ls gqvk gS] ftldk vFkZ fo"k (poison) gksrk gSA 18oha 'krkCnh ds
vUr rd oSKkfudksa dks ok;jl ds ckjs esa dksbZ Kku ugha Fkk] ysfdu ok;jl
ds }kjk QSyh chekfj;ksa ds ckjs esa tkurs FksA ekuo tkfr dks jksx ls eqä djus
dh ykylk us 18oha vkSj 19oha 'krkCnh ds vusd oSKkfudksa dks cSDVhfj;k
(bacteria) ;k thok.kqvksa dh [kkst ds fy, çsfjr fd;kA blh nkSjku oSKkfudksa
dks irk pyk fd vusd jksx thok.kqvksa ls Hkh vf/kd NksVs thoksa }kjk gksrk gSA
ok;jl dh [kkst loZçFke :lh ouLifrK 'kkL=h vkbosuksokLdh (Ivanovsky)
us dhA bUgksaus lu~ 1892 esa rEckdw dh iÙkh esa ekstsd jksx (mosaic disease)
dk irk yxk;kA

fp= Ø- 4-5% Structure of TMV Virus

[kkst djrs le; mUgksaus ns[kk fd ;g jksx cSDVhfj;k ls Hkh lw{e
ijthfo;ksa }kjk gksrk gSA bl jksx esa rEckdw dh ifÙk;k¡ fprdcjh gksdj eqj>k
tkrh gSaA mUgksaus jksxxzLr ifÙk;ksa dk jl fudky dj nwljs LoLFk ikS/kksa dh
ifÙk;ksa ij jxM+k rks ns[kk fd bu ikS/kksa dh ifÙk;ksa esa Hkh ;g jksx QSy x;kA

ckn esa chtsfjad (Beijerinck, 1898)] yksQYkj ,oa Ýks'k (Loeffler and
Frosch, 1898) vkfn us ikS/kksa rFkk tUrqvksa ds vusd ,sls jksxksa dk irk yxkdj
vkbosuksokLdh dh [kkst dh iqf"V dhA vkt gesa Kkr gks pqdk gS euq"; esa
tqdke] bU¶yw,atk (influenza)] [kljk (measles)] pspd (small pox)] jScht
jksx (rabbies or hydrophobia)] eEIl (mumps)] iksfy;ks (polio myelitis)]
ihrToj (yellow fever) vkfn jksx ok;jl ds }kjk gh gksrs gSaA çR;sd okbjl
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dks blds }kjk mRiUu jksx ij gh vk/kkfjr uke nsrs gSa tSls& rEckdw] ekstSd
okbjl (Tobacco Mosaic Virus-TMV)A

vaxzst oSKkfud V~o‚VZ (Twort, 1915) rFkk Ýkalhlh oSKkfud Mh- gsjsy
(D. Herelle, 1917) us cSDVhfj;ksQst (Bacteriophage) okbjl dk irk
yxk;k ;g okbjl laxzg.kh jksx ls xzLr euq"; dh vkar esa ik;s tkus okys
cSDVhfj;k ,'dsjkbfd;k dksykbZ (Escherichia coli) dk ijthoh gSA vesfjdh
oSKkfud] LVsuys (W.M.Stanley) lu~ 1935 esa dbZ ç;klksa ds ckn igyh ckj
rEckdw ds ekstd okbjl (TMV) dks fØLVy ds :i esa i`Fkd~ djus esa lQy
gq,A

jpuk (Structure)& tSlk fd Åij o.kZu fd;k tk pqdk gS lu~ 1892 esa
vkbosuksokLdh (Ivanovsky) us okbjl dh [kkst dh Fkh] ysfdu vk/kqfud rjhdksa
ls bldh lajpuk dk v/;;u c‚Msu (Bowden, 1936) rFkk MkfyZaxVu
(Darlington, 1944) us fd;kA okbjl brus NksVs gksrs gSa fd bUgsa dsoy
bysDVª‚u lw{en'khZ (electron microscope) }kjk gh ns[kk tk ldrk gSA bUgsa
fQYVjscy okbjl (filterable viruses) Hkh dgk tkrk gS] D;ksafd ;s ikslZyhu
fQYVj ls vklkuh ls ikj gks tkrs gSaA ;s dksf'kdk (cell) ds vkdkj ds ugha gksrs
vfirq fo'ks"k çdkj ds fuf"Ø; d.k ds cus gSa tks fofjvksu (virion) dgykrs gSa
ftlesa nks Hkkx gksrs gSaA

(a) çksVhu vkoj.k (Protein shell) rFkk (b) U;wfDyd vEy (Nucleic
acid) ls fufeZr Hkhrjh dksj (core)A vr% okbjl dks dksf'kdk,¡ (cells) ugha
dgk tk ldrk gSA okbjl dk çksVhu vkoj.k U;wfDyd vEy dksj dks lqj{kk
çnku djrk gSA okbjl dk U;wfDyd vEy okyk Hkkx DNA vFkok RNA dk
cuk gksrk gSA bldh vk—fr bZaV ds vkdkj] xksykdkj vFkok lqbZ ds leku gks
ldrh gSA TMV (Tobacco Mosaic Virus) dk vkdkj lqbZ ds leku gksrk gS
ftlesa RNA ik;k tkrk gSA TMV ds lcls NksVs okbjl dk O;kl yxHkx 17
mu gksrk gSA blds çksVhu vkoj.k ;k dSfIlM (capsid) esa vusd le:i çksVhu
dh mibdkbZ;k¡ gksrh gS ftUgsa dSIlksfe;j (capsomere) dgrs gSaA çR;sd
dSIlksfe;j esa 158 vehuks vEy (amino acid) dh ,d J̀a[kyk gksrh gSA ok;jl
dk DNA ,d dq.Mfyr lw= gksrk gS tks 2130 dSIlksfe;j dks dq.Mfyr lw= ds
lkFk tksM+rk gSA

cSDVhfj;ksQst okbjl (Bacteriophage Virus)& ,sls okbjl tks
cSDVhfj;k (bacteria) ds Åij ijthoh (parasite) gksrs gSa] cSDVhfj;ksQst
(Bacteriophage) okbjl dgykrs gSaA vusd okbjl ,DVhuksekbflVht
(Actinomycetes)] uhy&gfjr 'kSoky (blue green algae) rFkk ;hLV~l ds Åij
vkØe.k djds muls Hkkstu çkIr djrs gSa] ftUgsa Øe'k% ,DVhuksQst
(Actinophage)] QkbdksQstst (Phycophages) rFkk tkbeksQstst
(Zymophages) dgrs gSa vkSj lkewfgd :i ls Qstst (Phages) dgykrs
gSa ,Q- V‚VZ (F. Twort, 1915) rFkk ,Q-Mh- gsjsy (F.D.Herelle, 1917) us
cSDVhfj;ksQst (bacteriophages) dh [kkst dhA mUgksaus crk;k fd
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LVsQkbyksdksdl ,ycl (Staphylococcus albus) uked cSDVhfj;k ds lewg
(colonies) Qstst (phages) ds dkj.k pedhys] lkQ rFkk ikjn'khZ fn[kkbZ nsus
yxrs gSaA blds vfrfjä ;g ns[kk x;k fd laxzg.kh jksx ls ihfM+r euq"; dh
vkar esa ik;s tkus okys bZ- dksykbZ (E. coli) cSDVhfj;k ij Hkh Qstst ik;s tkrs
gSaA Qstst esa okbjlksa ds lHkh y{k.k ik;s tkrs gaSA

budh lajpuk VsMiksy ds leku gksrh gS tks flj (head)] iw¡N (tail) rFkk
xzhok (neck) esa foHkä gksrh gSA budk flj cgqHkqt 90&95 mµ yEck rFkk
60&65 mµ pkSM+k gksrk gSA iw¡N csyukdkj 100 mµ yEch rFkk 20&25 mµ pkSM+h
gksrh gSA flj rFkk iw¡N ds chp cgqr NksVh xzhok (neck) fLFkr gksrh gSA flj ds
vanj DNA inkFkZ Hkjk jgrk gS tks ,d çksVhu vkoj.k (protein sheath) }kjk
f?kjk gksrk gSA iw¡N ds vfUre Hkkx esa ,d IysV (plate) gksrh gS ftl ij 6 dk¡Vs
(spines) mifLFkr gksrs gSaA iw¡N IysV ls dbZ iw¡N rUrq fudyrs gSaA iw¡N ds e/;
esa DNA dk dksj (core) Hkjk jgrk gS tks çksVhu vkoj.k }kjk f?kjk jgrk gSA

fp= Ø- 4-6% Structure of Bacteriophage Virus

tuu (Reproduction)& vuqdwy ifjfLFkfr;ksa esa cSDVhfj;ksQst esa tuu
fuEufyf[kr pkj voLFkkvksa esa iw.kZ gksrk gS&

1- laØe.k (Infection)& loZçFke Qst (phage) viuh iw¡N ds flj dks
cSDVhfj;k (bacteria) dh dksf'kdk (cell) ls fpidk ysrk gSA blds
i'pkr~ bldh iw¡N ls dqN ,Utkbe fudyrs gSa ftlls cSDVhfj;k dh
dksf'kdk dh fHkfÙk xy tkrh gS vkSj Qst dk DNA cSDVhfj;y dksf'kdk
(bacterial cell) esa ços'k dj tkrk gSA

2- Qst vo;oksa dk b.VªklSyqyj la'ys"k.k (Intracellular Synthesis
of Phage Components)& cSDVhfj;y dksf'kdk esa DNA vFkok
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U;wfDyd vEy ds igq¡p tkus ds ckn Qst (phage) vo;oksa
(components) dk LorU= :i ls fuekZ.k gksus yxrk gS rFkk iks"kd
(host) dh vkuqoaf'kd lwpuk (genetic information) Qst }kjk xzg.k dj
yh tkrh gSA

3- u;s Qst d.kksa dk laxfBr gksuk (Assembly of New Phage
Particles)& bl çdkj cus u;s Qst d.kksa ;k DNA esa xq.ku
(multiplication) gksus yxrk gS vkSj iks"kd dksf'kdk ds vanj laxfBr
jgrs gSaA

4- Qst d.kksa dk ckgj fudyuk (Liberation of Phage Particles)&
vuk;kl gh iks"kd dksf'kdk ds u"V gks tkus ij Qst d.k (phage
particles) ckgj fudy vkrs gSa vkSj ;g fØ;k dksf'kdk LQqVu (burst)
dgykrh gSA

fp= Ø- 4-7% Reproduction of Bacteriophage in a Bacterial Cell
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ok;jl ltho gS ;k futhZo (Is Virus Living or Non - living)&
ok;jl ltho gS ;k futhZo\ vHkh rd oSKkfud bl xqRFkh dks ugha
lqy>k ik;s gSa D;ksafd blesa nksuksa çdkj ds xq.k ik;s tkrs gSaA

ok;jl ds ltho y{k.k (Living Characters of Viruses)

1- ok;jl esa of̀) rFkk tuu djus dh {kerk gksrh gSA tuu dsoy ijiks"kh
dksf'kdk ds vanj gh gksrk gSA

2- ltho dksf'kdkvksa dh Hkk¡fr buesa RNA rFkk DNA ik;k tkrk gSA
vr% ;s thfor dksf'kdk ds vanj ,slk okrkoj.k cuk ysrs gSa fd ;s tho
vo;oksa (life components) dk la'ys"k.k djus esa lQy gks tkrk gSA

3- okbjl mRifjorhZ (mutants) gksrs gSaA

okbjl ds futhZo y{k.k (Non-living Characters of Viruses)

1- ;s dksf'kdk :ih ugha gksrs] D;ksafd buesa lkbVksIykTe (cytoplasm),
dks'kkdyk (plasma membrane) rFkk vaXkksa (cytoplasmic organelles)
dk iw.kZ vHkko gksrk gSA

2- LorU= okbjl iks"k.k vkSj 'olu ugha djrs D;ksafd buesa ,Utkbe dk
vHkko gksrk gS vr% thfor dksf'kdk ds ckgj ;s fuf"Ø; jgrs gSaA

3- budk tuu ijiks"kh dksf'kdk (host cell) ds ckgj lEHko ugha gSA

4- bUgsa fØLVy ds :i esa lafpr fd;k tk ldrk gSA blesa buds xq.kksa esa
dksbZ vUrj ugha iM+rkA

5- çR;sd ok;jl esa dsoy çksVhu [kksy esa can ,d U;wfDyd vEy (DNA ;k
RNA) dk v.kq gksrk gSA

4-2-5 thou dh mRifÙk esa ok;jl dk egRo
(Importance of Virus in the Origin of Life)

okbjl dh vk—fr] O;ogkj ,oa tuu fØ;k dk v/;;u djds oSKkfudksa us
vuqeku yxk;k fd ftl le; vkfndksf'kd (primitive cell) dk fuekZ.k gqvk]
ml le; vk/kqfud okbjlksa ds iwoZtksa dh Hkh mRifÙk gqbZ gksxhA vusd oSKkfudksa
dk vuqeku gS fd vkfn dksf'kdkvksa esa mifLFkr U;wfDy;ksçksVhuksa ds lewgksa esa ls
dqN U;wfDy;ksçksVhu fdlh çdkj bu dksf'kdkvksa esa ls fudydj vkfnlkxj esa
igq¡p x;s vkSj ty esa LorU= :i ls b/kj&m/kj rSjus yxsA ysfdu blds ckn
vdLekr~ ;s iqu% vkfndksf'kdkvksa esa ços'k ik x;s vkSj lfØ; :i ls çtuu
djus yxsA blds ihNs ewy /kkj.kk vk/kqfud okbjlksa dh jpuk gS D;ksafd ;fn
dksbZ Hkh tho vkfn dksf'kdk dh ifjdYiuk ds fudV gS rks ;g okbjl gh gSA
vr% okbjl dks thou&fodkl dk çkjfEHkd fcanq eku ldrs gSaA

blds vykok ok;jl ds dqN y{k.k thoksa dh Hkk¡fr rFkk dqN y{k.k
futhZoksa dh Hkk¡fr gksuk buds thou&fodkl ds çkjfEHkd fcanq gksus dh iqf"V
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djrs gSaA vr% okbjl thoksa dh mRifÙk lthoksa ,oa futhZoksa ds e/; dh dM+h
gksus ds dkj.k viuk ,d fo'ks"k egRo j[krs gSaA

4-3 ySekdZokn ,oa MkfoZuokn
(Lamarckism and Darwinism)

4-3-1 tSo&fodkl dk laf{kIr bfrgkl
(A Brief History of Evolution)

izkphu xzhd nk'kZfud] thoksa ds Lor% mRiknuokn (Spontaneous generation)
dks ekurs Fks] fQj Hkh ,EQhMksDyht (Emphedocles, 495-425 B.C.) ftUgas
fodkl dYiuk dk firkeg dgk tkrk gS] dk fopkj tSo&fodkl ifjdYiuk dh
vksj >qdRkk gqvk izrhr gksrk gSA muds vuqlkj ifjorZu'khy izkd`frd n'kkvksa ds
dkj.k v/kwjh vFkok =̀fViw.kZ tho&tkfr;kas dk fouk'k gks tkrk gS vkSj mldk
LFkku muls Js"B tkfr;k¡ ys ysrh gSaA vjLrw (Aristotle, 384-322 B.C.) us
loZizFke thou ds fofHkUu :iksa Eksa dqN lekurk ns[kh rFkk muesa ijLij
dqN&u&dqN lEcU/k gksuk izfrikfnr fd;kA muds vuqlkj lHkh tho ,d gh
thou dh lh<+h ds lnL; gS ftlesa lcls uhps izkjfEHkd tho ¼Lkw{e½ rFkk lcls
Åij lcls cMs+ tho vkrs gSA

buds ckn yxHkx 2000 o"kksZa rd tSo&fodkl dh dYiuk dh vksj fdlh
dk /;ku ugha x;k vkSj vUr esa 19oha lnh esa ySekdZ (Lamarck, 1774-1829½]
pkYlZ MkfoZu (Charles Darwin, 1809-1882)] vYÝsM jlSy oSysl (Alfred
Russel Wallace, 1823-1913) rFkk áwxks Mh Okzht (Hugo Vries, 1840-1935)
us Bksl rRoksa ds vk/kkj ij tSo&fodkl dh O;k[;k dhA

4-3-2 tSo&fodkl ds fl)kUr
(Theories of Organic Evolution)

1- ¼v½ ySekdZokn (Lamarckism)

thu CkSfIVLV Mh ySekdZ (Jean Baptist de Lamarck 1774-1829) us
tSo&fodkl ifjdYiuk ij igyk fl)kUr izLrqr fd;k tks lu~ 1809 esa mudh
iqLrd Philosophic Zoologique esa Nik rFkk ySekdZ dk fl)kUr
(Lamarckism Theory) ds uke ls tkuk tkrk gSA buds bl fl)kUr dks
^mikftZr y{k.kksa dk oa’kkuqxfr fl)kUr* (Theory of Inheritance of
Acquired Characters) dgrs gSaA ySekdZ ds vUrxZr pkj /kkj.kk, W ¡
(Assumptions or propositions) vkrh gS&

1- izkf.k;ksa ;k lthoksa ds 'kjhj esa rFkk mlds vaxksa esa fujUrj of̀) djus dh
izof̀Ùk ;k vkdkj esa cMs+ gksus dh izof̀Ùk] thou ds vkUrfjd cyksa ds
dkj.k fujUrj ik;h tkrh gSA
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2- thoksa ds 'kjhj esa u;s vaxkas dh mRifÙk] ubZ vko”;drkvksa ,oa ubZ xfr;ksa
ds ifj.kkeLo:Ik gksrh gS] tks 'kjhj esa bl vko';drk dks izkjEHk
djus ,oa cuk, j[kus dh izof̀Ùk dks cuk, j[krh gSA

3- tUrqvksa esa fdlh vax dk fujUrj iz;ksx djus ls og vax iz;ksx ds
vuqikr esa cM+k ,oa 'kfDr'kkyh gks tkrk gS tcfd fdlh vax dk mi;ksx
ugha djus ij og vax /khjs&/khjs fuf"Ø; gksdj lekIr gks tkrk gSA
bldks ySekdZ us mi;ksx ,oa vuqi;ksx (Use and disuse) dh /kkj.kk
dgkA

4- fdlh izk.kh esa okrkoj.k ds vuqlkj ;k okrkoj.k ds ifjorZu ds
vuqlkj :ikUrj.k gksrs gS] ;fn ;g :ikUrj.k uj ,oa eknk nksuksa iSrd̀ksa
(Parents) es ik;s tkrs gaS] rks ;g :ikUrj.k lUrku esa Hkh igq¡p tkrh
gSA bu :ikUrj.ksa dks tks lUrfr esa ik;s x;s ySekdZ miftZr y{k.kksa
dh oa'kkxfr (Inheritance of acquired characters) dgk¡ x;k gSA

mi;qZDr esa 3 ,oa 4 Øe dh /kkj.kk ds fu;e izeq[k gSa tks ySekdZ ds
mf}dkl lEcU/kh fl)kUrkas dks n'kkZrh gSA ;g fl)kUr fuEufyf[kr rF;ksa
¼/kkj.kkvks½ ij vk/kkfjr gS&

1- cMs+ gksus dh izo`fÙk (Tendency to increase in size)& tho 'kjhj vkSj
mlds vaxksa esa fujUrj cMs+ gksus dk izkd`frd izof̀Ùk gksrh gS tks
tSo&fodkl dk eq[; dkj.k gSA

2- okrkoj.k dk lh/kk izHkko (Direct effect of environment)&
okrkoj.k dk lh/kk izHkko thoksa dh vknrksa] LoHkkokas rFkk thou&jhfr;ksa
ij iM+rk gSA okrkoj.k ds ifjorZuksa ds lkFk gh buesa Hkh ifjorZu gksrs
gSaA lkFk gh mudh jpuk rFkk 'kjhj xBu izHkkfor gksrk gS ftlls dqN
vax vf/kd mi;ksxh gks tkrs gSa rFkk dqN de okrkoj.k] feêh (Soil)]
Hkkstu (Food) ,oa rkiØe (Temperature) vkfn esa gksus okys ifjorZu
ikS/kkas (Plants) izR;{k :i ls ,oa izkf.k;ksa dks vizR;{k (Indirectly) :Ik ls
izHkkfor djrs gSA okrkoj.k ds ifjorZu ls uohu vko';drk,¡ gksrh gSaA
vko';drkvksa ls ubZ vknrsa mRiUu gksrh gSaA

3- vko';drk,¡ (Needs)& tSls&tSls okrkoj.k esa ifjorZu gksrs gS oSls gh
ubZ vko';drk,¡ mRiUu gksrh gSA ySekdZ (Lamarck) dk ,slk fo'okl
Fkk fd izkf.k;ksa ds LoHkko esa ifjorZu gksus ls izkf.k;ksa dh lajpuk
(Structure) esa Hkh ifjorZu gksrs gSA okrkoj.k esa gksus okys ifjorZuksa dk
izHkko] izkf.k;ksa ds thou ij Hkh iM+rk gSA tSls& vusd Fkyh;
i{kh viuk Hkkstu izkIr djus ds fy, ty esa tkrs gS] /khjs&/khjs muesa ;k
rks rSjus ds y{k.k vk tkrs gSa ;k fNNys ty esa lqfo/kkiwoZd Hkkstu xzg.k
djus ds xq.k vk tkrs gaSA mnkgj.k cxqys esa xnZu dk yEck gksuk] cr[k
ds Ik'p ikn dh vaxqfy;ksa esa tky dk cuukA
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4- vaxkas ds de ;k vf/kd mi;ksx dk izHkko (Effect of use and
disuse of organs)& tks vax vf/kd mi;ksx esa vkrs gSa os vf/kd
fodflr gks tkrs gS rFkk ftu vaxksa dk mi;ksx de gksrk gS mudk
fodkl #d tkrk gS ;k vaxkas dk mi;ksx ugha gksus ds dkj.k ;g yqIr
gks tkrs gaS ;k mudk Úgkl (Loss) gks tkrk gSA bl izdkj izkf.k;ksa esa
lajpuk] LoHkko ,oa laxBu esa ifjorZu gks tkrk gSA bu u;s y{k.kksa dks
mikftZr y{k.k (Acquired characters) dgrs gaSA tSls fd& if{k;ksa dh
vxz Hkqtk,W¡ (fore limbs) vf/kd mi;ksx gksus ds dkj.k gh ia[kkas (Wings)
esa ifjofrZr gks xbZ] rFkk Ogsy (Whale) esa Ik'p Hkqtk,¡ (Hind limbs)
rFkk likasZ (Snakes) esa nksuksa vxz ,oa Ik'p Hkqtk,¡ mi;ksx ugha gksus ds
dkj.k foyqIr gks xbZ ;k lekIr gks xbZA izkf.k;ksaa esa vo'ks"kh vaxksa
(vestigial organs) dh mifLFkfr vf/kd le; rd mi;ksx ugha gksus ds
dkj.k gksrh gSA blh /kkj.kk ds vk/kkj ySekdZokn dks vaxksa ds de ;k
vf/kd mi;ksx dk fl)kUr (Theory of use and disuse of organs)
Hkh dgrs gaSA

5- izfr;ksfxrk (Competition)& ySekdZ ds vuqlkj fuEu Js.kh ds
izkf.k;ksa ,oa NksVs vkdkj ds izkf.k;ksa esa 'kh?kz xq.ku (Multiplication)
vFkok vf/kd lUrku dh mRIkfÙk gksrh gSA blds foijhr cMs+ izkf.k;ksa esa
xq.ku vFkok lUrku mRifÙk de la[;k esa gksrh gSA bl izdkj iF̀oh dks
tula[;k lewgu ;k HkhM+ ls cpkus ds fy, rFkk lHkh thoksa esa lUrqyu
cuk, j[kus ds fy, izkf.k;ksa esa fofHkUUk izdkj dh izfr;ksfxrk,¡ ;k la?k"kZ
ik;s tkrs gaSA

6- mikftZr y{k.ksa dh oa’kkuqxfr (Inheritance of acquired
characters)& tho ds thoudky esa] okrkoj.k ds izHkko ls vFkok vaxksa
ds de vFkok vf/kd mi;ksx ls 'kjhj esa tks ifjorZu gks tkrs gSA mUgsa
mikftZr y{k.k dgrs gSaA ;s y{k.k oa'kkuqxr gksrs gS rFkk lUrkuksa esa ih<+h
& nj & ih<+h igq¡prs jgrs gSa rFkk dbZ ih<+h;ksa ds ckn ;s LFkk;h gksdj
uohu tho&tkfr;ksa dh mRifÙk ds dkj.k curs gaSA

7- ladj.k (Cross breeding)& ;fn ,slh lUrku ftUgksus vius thou
dky esa okrkoj.k ds ifjorZu ds dkj.k fo'ks"k izdkj ds y{k.kksa dks
mikftZr (Acquired) fd;k gks] tc ,sls izk.kh vkil esa ladj.k (Cross)
djrs gSa rc budh lUrfr esa ogh fo'ks"krk,¡ ik;h tkrh gS tks muds
iSrd̀kas a (Parents) esa FkhaA ,d ih<+h ls nwljh ih<+h esa blh izdkj dk
ladj.k gksrk jgs rc ,d ubZ tkfr mRiUu gksrh gSA

8- i`FkDdj.k@foyxu (Isolation)& ;fn euq";ksa ds chp Ik;kZIr nwjh ugha
gksrh rc ladj.k }kjk mRiUu y{k.kksa esa os lkekU; y{k.k lekIr gks tkrs]
ftlds }kjk fofHkUUk jk"Vªksa ds yksxksa esa Hksn LFkkfir fd;k tk ldrk gSA
bl izdkj oa'kkxfr ds }kjk ;g fofHkUurk LFkk;h gks tkrh gSA ySekdZ ds
vuqlkj foyxu fodkl ds Li"Vhdj.k ds fy, vko';d Hkkx gSA
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¼c½ ySekdZokn ds fl)kUr dk izek.k (Evidences in Favour of
Lamarckism)

ySekdZ us vius fl)kUr ds i{k esa fofHkUu mnkgj.k izLrqr fd;s] ftuesa
fuEufyf[kr izeq[k gSa&

1- vÝhdh ftjkQ dk mnkgj.k (Example of African Giraffe)& ;g
vÝhdk ds jsfxLrkuksa esa jgrk gS rFkk Å¡ps&Å¡ps o{̀kksa dh ifÙk;ksa dks
[kkdj thou fuokZg djrk gS ftlds dkj.k bldh Vk¡xs o xnZu yEch
gksrh gSaA ySekdZ ds vuqlkj tc vÝhdk esa jsfxLrku ugha Fkk
rFkk ?kkl&Qw¡l o vU; ouLifr;k¡ Hkwfe ij cgqrk;r ls Fkha] rc bu
ftjkQksa ds iwoZtksa esa Vk¡xs rFkk xnZu NksVh o lkekU; FkhaA ckn esa bl
izns'k dh tyok;q ds cnyus ls jsfxLrku dk foLRkkj gqvk ftlls Hkwfe
dh ?kkl&Qw¡l o ouLifr;k¡ lekIRk gks x;ha] o{̀k gh 'ks"k cps vkSj ifÙk;k¡
dsoy o{̀kksa ds Åijh Hkkxksa ij cpha ftlls buds iwoZtksa ds lkeus Hkkstu
dh leL;k mRiUu gks xbZA vRk% Å¡ph ifÙk;ksa rd igq¡pus ds fy, iwoZt
ftjkQkas us viuh vxyh Vk¡x rFkk xnZu dk vf/kdkf/kd mi;ksx fd;k
ftlls budh vxyh Vk¡xs o xnZu /khjs&/khjs yEch gksrh x;haA ;g budk
mikftZr y{k.k cuk tks ih<+h&nj&ih<+h oa'kkuqxr gksdj orZeku ftjkQ
tkfr dh mRifÙk dk LFkk;h y{k.k cukA

2- liksaZ dk mnkgj.k (Examples of snakes)& blh izdkj] ySekdZ us
vaxkas ds de mi;ksx dk mnkgj.k likasZ esa fn;kA mUgksus dgk fd
T;ksa&T;ksa liksZa dk 'kjhj yEck gqvk] ?kkl&Qw¡l esa rsth ls nkSM+us rFkk
fcyksa esa ?kqlus ds fy, budh Vk¡xs csdkj fl) gqbZa vr% buds iwoZtksa us
Vk¡xksa dk mi;ksx NksM+dj jsaxus dh vknr MkyhA bl izdkj budh Vk¡xksa
dk mi;ksx lekIRk gks x;k vkSj budh Vk¡xs NksVh gksrh x;ha vkSj vUr esa
yqIr gks x;hA budk ;gh y{k.k ih<+h&nj&ih<+h oa'kkuqxr gksdj
iknfoghu (Limbless) likasZ dh mrfÙk dk dkj.k cukA

fp= Ø- 4-8% Evolution of Giraffe
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3- NNw¡nj (Moles)& D;ksafd tehu ds vUrj ;k Hkwfexr LFkkuksa esa thou
O;rhr djrh gS] bl dkj.k buds us= (Eyes) Úgkflr gks x;sA

4- euq"; esa cká d.kZ iYyo (External pinna)& dh isf'k;k¡ Úgkflr
gksrh gS tcfd [kjxks'k (Rabbit) pkSik;ksa (Cattles)] dqÙkksa (Dogs)] gkFkh
(Elephant) vkfn izkf.k;ksa esa d.kZ iYyo dh isf'k;k¡ fØ;k'khy ,oaa vf/kd
fodflr gksrh gS] D;ksafd ;g izk.kh taxy esa jgrs gSa vkSj vius d.kZ
iYyoksa (External Pinna) ds }kjk pkjksa vksj ds okrkoj.k ls /ofu
dks ,df=r djrs gS] ftlls fd vius 'k=qvksa dh mifLFkrh dks vf/kd
nwjh ls Kkr dj ldsaA

5- tyh; i{kh (Aquatic bird)& cr[k (Duck) es ikn vaxqfy;ksa ds chp
ikn tky (Web) viuh vaxqfy;ksa ds chp dh Ropk ds rSjrs le; ;k
mrjrs le; fujUrj vf/kd [khapus ds dkj.k fodflr gq,A

ySekdZokn ;k mikftZr y{k.kksa dh oa'kkuqxfr dk fl)kUr rdZ dk fo"k;
cuk jgkA dqN oSKkfudksa us vius iz;ksxksa ds vk/kkj ij buds fl)kUrksa dk
leFkZu fd;k rFkk dqN us vkykspukA buds er ds i{k esa fd;s iz;ksx fuEu
izdkj gS&

iz;ksx 1- pwgksa ij eSDMwxy dk iz;ksx&eSDMwxy (Mc Dougall, 1938) us
pwgksa dh 45 ih<+h;ksa dks ,d gh jkLRks ls vkus&tkus dh Vªsfuax nhA izkjEHk
esa mUgs fl[kkus esa bUgs dkQh esgur djuh iM+h] ijUrq ckn esa /khjsa&/khjs
ih<+h&nj&ih<+h bldh t:jr de gksrh x;hA

iz;ksx 2- pwgksa ij leuj dk iz;ksx& leuj (Sumner 1910) us vius
iz;ksxksa ls fl) fd;k fd xeZ okrkoj.k esa iys pwgksa ds d.kZ&iYyo (Ear
pinna) B.Ms okrkoj.k esa pwgksa dh vis{kk vf/kd cMs+ gksrs gSA ;s y{k.k
budh lUrkuksa esa ckn esa oa'kkuqxr gksrs x;sA

iz;ksx 3- dqÙkksa ij iSoykso ds iz;ksx& iSoykso (Pavlov) us dqÙkksa dks ?k.Vh
dh vkokt ij Hkkstu ds fy, vkus dh Vªsfuax nhA ih<+h&nj&ih<+h Vªsfuax
dh t:jr de gksrh x;hA

iz;kssx 4- dSejj ds iz;ksx& ikWy dSejj (Paul Kammrer 1924) us VksM]
lSyses.Mj rFkk fNidfy;ksa ds 'kjhj ij fofHkUu rki] izdk'k rFkk ueh ds
izHkkoksa dk v/;;u fd;k rFkk crk;k fd blds izHkko ls cnys gq, y{k.k
oa'kkuqxr gksrs gSaA ;wjksfi;u lSyses.Mj eSdqykslk (Salamander maculosa)
dh Ropk ij dkys&ihys /kCcs gksrs gaSA bUgs dbZ ihf<+;ksa rd bUgksus ihys
rFkk dkys okrkoj.k esa ikykA ihys okrkoj.k esa lSys.Mj dh Ropk ij ihys
/kCcs QSydj cMs+ gks x;s rFkk dkys okrkoj.k okys lSyses.Mj dh Ropk
dkyh gks x;hA

iz;ksx 5- eSdczkbM dk er (Opinion of Mac Bride)& eSdczkbM us ySekdZ
ds fl)kUrksa dk leFkZu fd;kA bl oSKkfud ds vuqlkj ifjofrZr
okrkoj.k dh vko';drkvksa ds dkj.k izkf.k;ksa dk LoHkko ifjofrZr gks
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tkrk gSA bl izdkj fofHkUu Hkkxksa dh lajpuk ifjofrZr ;k :ikUrfjr gks
tkrh gS] vkSj ;gh ifjorZu ;k :ikUrj.k lUrfr es igq¡p tkrs gaSA

iz;ksx 6- xk;j rFkk fLeFk dk iz;ksx (Experiment of Guyer & Smith)&
bu oSKkfudksa ds iz;ksx ds vuqlkj [kjxks'k (Rabbit) ds ySal
(Lens) ?kksy dks eqxsZ (Fowl) esa izos'k djk;k x;k] ftlesa izfrj{kh
(Antibody) inkFkZ mRiUu gks x;sA blds Ik'pkr~ eqxZs (Fowl) ds lhje
dks xHkZLFk [kjxks'kksa es fuos'k djk;k x;kA [kjxks'k dh mRiUu lUrfr;ksa
esa dqN ds us= Úgkflr (Degenerated) FksA blls ;g fu"d"kZ fudyrk gS
fd izfrj{kh (Antibody) us [kjxks'k ds Hkzw.k (Embryo) esa us=ksa dks ugha
cuus fn;k] ;g n'kkZrk gS fd mikftZr y{k.kksa dh oa'kkxfr gksrh gSa blh
izdkj vU; iz;ksx esa xk;j ,oa fLeFk (Guyer and Smith) us ,d uj
[kjxks'k dks izfrjf{kr dj fn;kA bl uj [kjxks'k rFkk eknk [kjxks'k esa
gq, iztuu ds ifj.kkeLo:Ik mRiUu 6 f'k'kqvksa esa ls pkj us=oghu FksA

iz;ksx 7- dSejj us izksfV;l ,Uxqbul (Proteus anguinus) ij iz;ksx fd;kA
izksfV;l uked ;g mHk;pjh (Amphibian) izk.kh ty esa fLFkr iw.kZ
vU/kdkje; xqQkvksaa esa jgrk gS] bl dkj.k blds us= vo'ks"kh
(Vestigeal) rFkk 'kjhj jaxghu (Colourless) gksrk gSaA tc bl oSKkfud
us bl izksfV;l dks izdk'k es j[kk rc /khjs&/khjs bldk jax dkyk xgjk
gks x;kA blh ds lkFk us=ksa esa ifjorZu gksus yxsA ;gh y{k.k bldh
lUrfr esa Hkh ik;s x;sA

¼d½ ySekdZokn dh vkykspuk (Criticism of Lamarckism)

vusd oSKkfudksa us vius iz;ksxksa ds vk/kkj ij ySekdZokn dh dM+h vkykspuk
dhA teZu oSKkfud oht+eSu (Weismann, 1892) chl ihf<+;kas rd pwgksa dh iw¡N
dkVrs jgs] ijUrq mUgsa dHkh Hkh ih<+h esa iw¡N&jfgr pwgs izkIr ugha gq,A
mnkgj.kkFkZ] izfrfnu nk<+h cukus ij Hkh nk<+h&oghu iq= iSnk ugha gksrs gaSA
igyoku dk iq= igyoku ugha gksrk gSA

phu ns'k esa jgus okyh fL=;k¡ yksgs ds twrs igurh gSa] ftlls fd og
vius iSjksa dks NksVk j[k ldsa] ysfdu tUe ds le; yM+fd;ksa ds iSj leku
vkdkj ds ik;s x;sA blh izdkj firk us ;q) esa tks t[e (Wounds) mikftZr
fd;s og lUrfr esa dHkh ugha ik;s x;sA ,d cPPkk@f'k'kq mlh Hkk"kk dks le>rk
gS tks mles ekrk&firk le>krs gSa ;k fl[kkrs gSa] ysfdu mldks mikftZr ugha
djrk gSA

ohteSu (Weismann) us teZIykTe (Germplasm) ,oa nSfgd
(Somatic) y{k.kksa esa gksus okys ifjorZauksa esa fHkUUkrk n'kkZ;hA bl oSKkkfud us
n'kkZ;k fd tho us thou vof/k esa tks nSfgd ifjorZu mikftZr fd;s og
oa”kkxr ugha gksrs gSa] ysfdu og ifjorZu tks teZIykTe (Germplasm) eas ik;s
x;s ;k gq,s og lUrfr esa oa'kkxr gksrs gSA ysfdu ysekdZ ds fl)kUr dks og
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gkfudkjd fl) gq;s ftlesa mlus lHkh y{k.kksa dks ftudks thoksa us vius
thoudky esa mikftZr fd;s Fks oa'kkxr dh /kkj.k ds vUrxZr n'kkZ;kA

tuunzO; dh fujUrjrk dk fl)kUr (Theory of Continuity of
Germplasm) es oht+eSu us crk;k fd lUrkuksa dh mRifÙk ek¡&cki dh ;qXed
dksf'kdkvksa (Gametes)] firk ds 'kqØk.kq (Sperms) rFkk ekrk ds v.Mk.kq
(Ova)&}kjk ySafxd tuu }kjk gksrh gSA ;qXed cukus okyh dksf'kdk,¡ dkQh
igys gh Hkzw.k esa cuus okyh nSfgd dksf'kdkvksa ls vyx gksdj tun (Gonads)
cukrh gaSA vr% tho&'kjhj izkjEHk ls gh tuunzO; ¼teZIykTe Germplasm½
rFkk dk;nzO; ¼lksesVksIykTe&Somatoplasm) esa c¡V tkrk gSA bl izdkj
ekrk&firk ds os y{k.k tks ;qXedksa (Gametes) ds xq.klw=ksa ds thUl ij gksrs gS]
lUrkuksa esa vkrs gSA dk;nzO; ¼lksesVksIykTe½ esa mRiUu dksbZ Hkh ifjorZu lUrku
esa ugha tkrk gSA oht+eSu us tuunzO; (Germplasm) dks vtj (Immortal)
crk;kA vr% thou dh mRifÙk ds ckn tuunzO;] dk;nzO; ls vyx gksdj ,d
v[k.M Ük̀a[kyk (Continuous chain) ds :Ik esa ;qXed cukrk pyk vk jgk gSA
tuunzO; dk va'k èR;q ls iwoZ lUrkuksa esa pyk tkrk gS] tcfd dk;nzO; èR;q ds
lkFk lekIr gks tkrk gSA

¼M½ uo&ySekdZokn (Neo-Lamarckism)

okrkoj.k ds izHkko esa thou&jhfr;ksa rFkk LoHkko esa ifjorZu gks tkrs gaS ftuls
'kjhj ds vU; Hkkxksa esa Hkh ifjorZu gksrs gSA bu ifjorZuksa dks dkf;dh ;k
nSfgd ifjorZu dgrs gSaA oht+eSu ds vuqlkj gh xq.klw=ksa ds thUl dks cny
nsus okys ifjorZu gh ih<+h nj ih<+h oa'kkuqxr gks ldrs gSaA ;g vkuqoaf'kdh
ifjorZu (Genetic changes) dgykrs gaSA dqN oSKkfudksa us ySekdZokn ds
fl)kUrksa dks gh u;k :Ik fn;k gS ftls uo&ySekdZokn (Neo-Lamarckism)
dgrs gSA

uo&ySekdZokn ds vUrxZr crk;k x;k gS fd okrkoj.k ds izHkko ls thoksa
ds 'kjhj esa dqN ,sls HkkSfrd rFkk jklk;fud ifjorZu gks tkrs gS tks tuunzO;
ds thUl dks izHkkfor djrs gaSA ,sls mikftZr y{k.k gh oa'kkuqxr gksdj lUrkuksa
esa tkrs gSA mnkgj.k ds fy,] Vkoj (Tower) us fn[kk;k fd vkyw&CkhVy
(potato-beetle) uked dhV dh ;qok izkoLFkkvksa dks vf/kd rki ;k ueh esa j[ksa
rks buesa dqN ,sls dkf;d ifjorZu gks tkrs gS tks tuunzO; (Germplasm) ds
thUl dks izHkkfor djds vxyh ih<+h;ksa esa iznf'kZr gksrs gaSA dqN oSKkfudksa us
dkWfLed fdj.kksa (Cosmic rays) rFkk ,Dljs (X-rays) }kjk thoksa esa df̀=e
dkf;d ifjorZu fd;s rFkk ns[kk fd ;g thUl dks izHkkfor oa'kkuqxr gksrs gSA

4-3-3 ¼v½ MkfoZuokn (Darwinism)

pkYlZ jkWcVZ MkfoZu (Charles Robert Darwin 1809-1882) ,d vxzast ifjokj
esa tUes FksA buds firk ,d fpfdRld Fks vkSj os pkgrs Fks fd mudk iq= Hkh
fpfdRld cusA mUgs fpfdRld cukus ds mÌs'; ls muds firk us mUgsa ,fMucjk
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eSfMdy dkWyst esa HkrhZ djk;k] fdUrq dsoy rhu o"kkZs rd f'k{kk izkIr djus ds
Ik'pkr~ mUgksus dsfEczt esa ckáfoKku (Theology) dk rhu o"kZ rd v/;;u fd;kA
okLRko esa og ,d izkd̀frd oSKkfud cuuk pkgrs Fks vr% mudh #fp fdlh Hkh
dk;Z esa ugha yxhA lu~ 1831 esa 22 o"kZ dh voLFkk esa vius blh mÌs'; dh iwfrZ
ds fy, nf{k.kh vesfjdk tkus okys chxy (Beagle) uked yM+kdw tgkt ij
mUgksaus ;k=k dhA ;g tgkt ik¡p o"kksZa ds fy, fo'o Hkze.k ij fudyk FkkA ml
le; izkd̀frd oSKkfud ds :Ik esa mUgs dqN vf/kd Kku ugha FkkA mudk fo'okl
Fkk fd fof'k"V lt̀u ds QyLo:Ik gh tkfr dk fuekZ.k gqvkA

viuh bl ;k=k esa mUgkasus cgqr ls ifj{k.k fd;s rFkk lalkj ds fofHkUu
Hkkxksa ls vla[; izk.kh] ikS/ks] pV~Vkuksa ds VqdMs+ rFkk thok'e vkfn ,d= fd;sA
viuh bl ;k=k ds nkSjku mUgksaus cgqr ls jkspd vuqHko izkIRk fd;s] ftlls
mudk fof'k"V lt̀uokn ls fo'okl Mxexk x;kA muds dqN izeq[k fujh{k.k
bl izdkj gSa&

1- xSykiSxks }hi rFkk baXyS.M ds eq[; LFky dk okrkoj.k ,d&lk gksrs gq,
Hkh nksuksa LFkkuksa ds izkf.k;ksa rFkk ikS/kksa es vUrj FkkA

2- vekZfMyk (Armadilla) ds tks thok'e mUgkasus izkIRk fd;s Fks] os vkt ds
vekZfMyk ls vkdkj esa rks dkfQ+ cMs+ Fks] ijUrq jpuk esa leku gh FksA

3- nf{k.kh vesfjdk ds lHkh LFkkuksa esa ik;s tkus okys jhvk (Rhea) ¼'kqrqeqxZ
dh rjg i{kh½ le:i ugha FksA

4- rwrh ¼,d izdkj dk i{kh½ esa mUgksuas fo'ks"k :i ls fofo/krk,¡ ns[khaA
mUgksuas ik;k fd xSykiSxks ds eq[; LFky dh rFkk vklikl ds vU; }hiksa
dh rwfr;k¡ ,d&nwljs ls dkQh fHkUUk gSA dqN Qy [kkrh FkhA dqN cht
[kkrh Fkha rFkk dqN dhVksa dks [kkrh FkhA muds fy, ;gh ijs'kkuh dk
fo"k; FkkA muds eu es iz'u mBk] D;k bZ'oj us gj izdkj ds thoksa dh
mRifÙk iF̀oh ds vyx&vyx Hkkxksa esa iF̀k~d :Ik ls dh\ chl o"kZ rd
yxkrkj og viuh blh leL;k ij dk;Z djrs jgsaA blh chp~ lu 1858
es bUgksus Vh-vkj- ekYFkl (T.R. Malthus) ds ,d ys[k ‘On the
Principles of Populations’ i<+k fd ftl nj ls izkf.k;ksa es tula[;k
(Populations) c<+ jgh gS] ml nj ls mUgsa Hkkstu rFkk jgus ds fy,
LFkku ugha feyrk ftlds QyLo:Ik muds ^thou esa la?k"kZ* (struggle
for existence) gksrk gSA bl fl)kUr us muds eu esa ,d u;s fopkj dks
tUEk fn;k& ;ksX;re dh mÙkjthfork (Survival of the fittest) vFkkZr~
c<+h gqbZ vkcknh ds ifj.kkeLo:Ik Hkkstu dh deh ds dkj.k thoksa esa
la?k"kZ gksrk gS] mlesa tks ;ksX;re gksrk gS ogh thfor jg ikrk gSA

vYÝsM jlsy oSysl (Alfred Russel Wallace, 1823-1913) uked ,d
vaxszt oSKkfud us MkfoZu ds ikl ^tkfr ds mn~Hko* (Origin Species) ij ,d
ys[k Hkstk ftlesa MkfoZu ls feyrs&tqyrs gh fopkj FksA jkW;y yhfu;l
lkslkbVh x;k] ijUrq ,d o"kZ Ik'pkr~ gh oSysl us MkfoZu dh Js"Brk Lohdkj dj
yhA blds ckn gh tSo&fodkl ds fl)kUr ds :Ik esa MkfoZu dh cgqpfpZr
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iqLRkd ^izkdf̀rd oj.k }kjk tkfr dk fodkl* (Origin of Species by Natural
selection) izdkf”kr gqbZA viuh bl iqLrd esa mUgksaus tSo&fodkl dh fØ;k dks
mnkgj.kksa lfgr izLrqr fd;k vkSj crk;k fd izkf.k;ksa esa vius dks okrkoj.k ds
vuqdwy cuk;s j[kus dh {kerk gksrh gS rFkk os lUrku mRiUu djrs gSA lkFk gh]
tks tho vius dks okrkoj.k ds vuqdwy cukus esa vleFkZ gksrs gS os dqN le;
ckn u"V gks tkrs gSA vr% izdf̀r esa thoksa dh c<+rh gqbZ vkcknh dks jksdus ds
fy, ,d izdkj dk izkd`frd oj.k (Natural Selection) gksrk gSA

4-3-4 ¼v½ izkd`frd oj.k dk fl)kUr ;k MkfoZuokn
(Theory of Natural Selection or Darwinism)

MkfoZu dk fl)kUr fuEufyf[kr rF;ksa ij vk/kkfjr gS&

1- fofHkUurk dh lkoZHkkSfedrk (Universal Occurence of
Variation)& izkf.k;ksa dh fdlh Hkh tkfr (species) esa ySafxd iztuu
(Sexual Reproduction) ds }kjk mRiUu lUrfr;ksa esa ls ;qXet lnL;ksa
(Twins) ds vfrfjDr dksbZ nks lnL; ijLij fcYdqy ,d leku ugha
gksrs gaS ysfdu ,d&nwljs ls dqN fHkUu gksrs gSaA nSfud thou esa Hkh
ge ;g ns[krs gSa fd ,d gh tkfr ds nks lnL; fcYdqy ,d leku ugha
gksrs gSaA dqÙks (Dog) ;k pkSik;kSa] fcYyh (Cat), lwvj (Pig) ds ,d gh
le; ds lUrfr lHkh ,d&nwljs ls fHkUu gksrs gSaA blh izdkj euq";
esa ,d gh ekrk&firk dh lUrfr gksus ij Hkh HkkbZ&cfgu] HkkbZ&HkkbZ] nks
cfgusa ,d&nwljs ls fHkUu gksrs gSA letkfr;ksa ds lnL;ksa ds chp ftrus
Hkh vUrj ik;s tkrs gS] mudks fofHkUurk,¡ dgrs gSaA

bu fofHkUurkvksa dks MkfoZu us mf}dkl ds ^dPps eky* (Raw material)
dk LFkku fn;kA MkfoZu bu fofHkUurkvksa esa vUrj ;k Hksn ugha dj ik;s
ysfdu MkfoZu dk vk'k; mu fOkfHkUurkvksa ls Fkk ftudks tho viuh
lUrku esa ns[k ldrs gS ;k vkuqoaf'kd gksrh gSA bu fofHkUurkvksaa ds
dkj.k izkdf̀rd p;u ds vuqlkj tho u;h tkfr;ksa dks mRIkUu djrh gSA

2- thoksa esa lUrkuksIrfÙk dh vikj {kerk (Enormous fertility of
offsprings)& izR;sd tho esa lURkuksRifÙk dh vikj {kerk gksrh gS vr%
mu lHkh dk thfor jguk lEHko ughA mnkgj.k ds fy,] ,d leqnzh lhi
(Oyster) ,d o"kZ esa 60]000]000 v.Ms nsrh gSA QSflvksyk iSfVdk
(Fasciola hepatica) ,d fnu esa 15]000 v.Ms rFkk ,s:dsfjl ,d fnu esa
27]00]000 v.Ms nsrh gaSA ;fn buesa ls fdlh ,d ds Hkh lHkh uotkr
thfor jgs rFkk og tkfr LorU= :Ik ls tuu djrh jgs rks ml tkfr ds
lnL; js[kkxf.kr vuqikr (Geometrical ratio) eas c<+dj dqN gh ihf<+;ksa
es iwjh /kjrh dks <¡d ysaxsA [kjxks'k ,d o"kZ esa yxHkx pkj ckj cPps nsrk
gS rFkk gj ckj 4&5 cPps mRiUu gksrs gSA dsoy 6 efgus dh mez ls gh
[kjxks'k cPpk ySafxd nf̀’V ls o;Ld gks tkrk gSA tuu&nj ds vuqlkj
gkFkh lcls ihNs ekuk tkrk gSA MkfoZu ds vuqlkj gkFkh Hkh 750 o"kksZ esa 19
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yk[k gkFkh mRiUu djsxkA ;fn ekuo us Hkh viuh c<+rh gqbZ vkcknh dks
df̀+=e lk/kuksa ls ugha jksdk vkSj gtkj o"kZ rd ekuo vkcknh blh izdkj
c<+rh jgh rks iF̀oh ij ekuo ds [kMs+ gksus ;ksX; LFkku Hkh ugha cpsxkA
ifjokj fu;kstu dk mÌs'; blh ls Li"V gks tkrk gSA

3- thoksa dh la[;k esa fLFkjrk (Stability in the number of living
beings)& thoksa es lUrkuksRifÙk dh fdruh Hkh izpqj {kerk gks] mudh
dqy la[;k fLFkj jgrh gS] mlesa vf/kd ifjorZu ugha gksrk] D;ksfd vusd
tho iztuu ds ;ksX; gksus ls igys gh lekIr gks tkrs gS ftldk eq[;
dkj.k jksx] 'k=q] okrkoj.k rFkk thou&la?k"kZ gSA mnkgj.k ds fy,] cM+h
eNfy;k¡ ;k vU; ek¡lkgkjh tUrq ^dkWM* (Cod) eNfy;ksa ds v.Mksa dks [kk
tkrs gaSA dqN vU; v.Ms Hkh vU; dkj.kksa ls o;Ld ugha gksrsA vr%
mudh la[;k yxHkx fLFkj jgrh gSA bl izdkj ge ns[krs gSa fd izkf.k;ksa
esa lUrkuksRifÙk dh vikj {kerk gksrs gq, Hkh izdf̀r esa mudh la[;k ,d
vkSlr lhek esa LFkk;h rFkk lUrqfyr cuh jgrh gSA

4- thou&la?k"kZ (Struggle for existence)& tula[;k dh nj vf/kd c<+us
ds dkj.k Hkkstu] thou rFkk vkokl ds fy, izkf.k;ksa esa ,d lfØ; la?k"kZ
mRiUu gksrk gSA ;g la?k"kZ izkf.k;ksa esa eq[;r% rhu izdkj dk gskrk gS&

(i) ltkrh; (Intra–Specific)& og la?k"kZ thfor jgus ds fy, ,d
gh tkfr ds lnL;ksa ds chp gksrk gS] D;kasfd tkfr ds lHkh lnL;ksa
dh vko';drk,¡ ,d&lh gksrh gSA bl izdkj lHkh lnL;ksa
dks ,d&lk Hkkstu] jgus dk LFkku rFkk laxe&lkFkh (Mating-
Specific) pkfg,A bl izdkj ds la?k"kZ esa 'kfDr lEiUu lnL;
viuh gh tkfr ds fucZy@detksj lnL;ksa dks lekIr dj vusd
lq[k&lqfo/kkvksa dks xzg.k djrs gS] tSls fd& ,d ØLVsf'k;u
(Crustacean) ykscLVj (Lobster) ds df̀=e fodkl (Artificial
development) ;fn uotkr ykscLVj ds f'k'kqvksa dks rqjUr iF̀kd~
tyk'k; (Reservior) esa ugha j[kk tkrk gS rc os ,d&nwljs dks
ekj dj [kk tkrs gSA

(ii) vUrtkZrh; (Inter-specific)& ,d gh LFkku ij jgus okyh
nks ;k nks ls vf/kd tkfr;k¡ viuh vko';drkvksa ds fy, laaa?k"kZ
djrh gSA bl la?k"kZ Eksa 'kfDr'kkyh tkfr fucZy tkfr dks vf/kd
{kfr igq¡pkdj vusd lqfo/kkvksa dk ykHk izkIr djrh gSA ;fn ge
2002 dh okf"kZd iqfLrdk (Year Book) dk v/;;u djsa rc ge
ik;saxs fd o"kZ 2002 es oU; izkf.k;ksa us 3]457 euq";ksa] fo"kSys likasZ
us 21]402 euq";ksa dks ekj MkykA bl izdkj euq"; us 30]247 oU;
tUrqvksa ,oa 55 gtkj ls vf/kd liksZa dks ekjkA

(iii) okrkoj.k lEcU/kh (Environmental)& fofHkUu izdkj ds
tho&tUrq lnk okrkoj.k ls la?k"kZ djrs jgrs gSaA vuqdwy
okrkoj.k esa ;g la?k"kZ de gksrk gS] ijUrq foijhr okrkoj.k esa
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dfBukb;k¡ vf/kd vkrh gSa rFkk ;g la?k"kZ c<+ tkrk gSA ;g la?k"kZ
iF̀oh] ok;q] ikuh] ok;q esa ueh rFkk rki ls gksrk gSA ok;q] ikuh]
o"kkZ] rwQku] ck<+] lnZ ygj] (cold wave), xeZ ygj (Heat
wave)] ;k yw (Heat waves)] Hkwdai Tokykeq[kh vkfn ls vusd
tkuojksa] euq";] i{kh] ljhlÌk izk.kh vkfn dh èR;q gks xbZ gSA
2003 esa ebZ ekg ds Hkwdai ls yxHkx 1]500 ls vf/kd euq";ksa dh
èR;q gks xbZ gSA

5- ;ksX;re dh mÙkjthfork (Survival of the fittest)& vko';drkvksa
ds fy, mRiUu thou&la?k"kZ esa ;ksX;rk dh lnk thr gksrh gS rFkk nqcZy
tho lnSo gh u"V gks tkrs gSA ;g Bhd mlh izdkj gS tSls nks
igyokuksa esa thr vf/kd 'kfDr'kkyh rFkk dq'ky dh gksrh gSA vr%
izkd`frd la?k"kZ esa okrkoj.k ds vuqdwy thoksa ds thfor jgus rFkk
izfrdwy thoksa ds u"V gksus ds bl izØe dks izd`fr oj.k (Natural
selection) dgrs gaSA gjcVZ LisUlj (Herbert Spencer) ds vuqlkj]
bls ^;ksX;re dh mÙkjthfork* (Survival of the fittest) dgrs gSaA
ljhl`iksa (Reptiles) esa bldk mnkgj.k feyrk gSA djksM+ksa o"kZ igys
e/;thoh dky (Mesozoic era) esa cgqr ls 'kkdkgkjh Hkhedk; ljhl`i
iF̀oh ij jgrs FksA og ljhl`ikas dk Lo.kZ;qx dgykrk FkkA dqN rks 100
QhV ls Hkh vf/kd cM+s ;g Hkhedk; ljhl`i ¼Mk;ukslksj½ okrkoj.k esa
ifjorZu ds dkj.k u"V gks x;s] D;ksfd mudks 'kkdkgkjh Hkkstu miyC/k
ugha FkkA ekSle 'kq"d gks x;k rFkk ikuh dh deh gks xbZ ftlls os Hkw[ks
ej x;s] D;ksfd og okrkoj.k ds cnyrs gq, :Ik ds vuqlkj vius dks
vuqdwy ugha cuk ik;sA

6- cnyrs gq, okrkoj.k esa ifjorZu dh {kerk (Capability to change
with the environment)& okrkoj.k lnk gh ifjorZu'khy gS vr% thoksa
esa Lo;a dks okrkoj.k ds vuqdwy cukus dh {kerk gksuh pkfg,] D;ksafd tks
tho Lo;a dks okrkoj.k ds vuqdwy cuk ysrs gS] ogh thfor jg ikrs gaSA

7- u;h tkfr dh mRifÙk (Origin of new species)& okrkoj.k ds dkj.k
thoksa esa tks fHkUurk,¡ vkrh gS os ekrk&firk ls lUrku esa pyh tkrh gSA
MkfoZu ds erkuqlkj dqN ih<+h;ksa ckn lUrku esa ;s fofHkUurk,¡ bruh
Li"V gks tkrh gSA ftuds dkj.k lUrkusa buds ih<+h&nj&ih<+h pyrs
jgus ij vius iwoZtksa ls fHkUUk yxus yxrh gS rFkk bl izdkj ,d u;h
tkfr dh mRifÙk gksrh gSA mnkgj.k ds fy,] 'ksj] phrk] rsanqvk rFkk ck?k
vkfn jpuk rFkk LoHkko esa brus feyrs&tqyrs gS fd lHkh ,d gh iwoZtksa
ls fodflr gq, yxrs gaS] ijUrq /khjs&/khjs gksus okyh fofHkUurkvksa ds
dkj.k ,d&nwljs ls fcYdqy fHkUu gks x;s gSaA blh izdkj ?kksMksa+] dqÙkkas]
dcqRkjksa vkfn dh cgqRk lh tkfr;k¡ gesa fn[kk;h nsrh gSA
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4-3-5 ¼d½ MkfoZuokn dh vkykspuk (Criticism of Darwinism)

dqN le; ds fy, MkfoZuokn dkQh vljnkj jgk] ijUrq fQj oSKkfudksa us
blds i{k rFkk foi{k esa vius fopkj izLrqr fd;sA muds vkykspdksa us muds
fopkjksa dk xyr vFkZ yxk;kA mUgksaus MkfoZuokn dh vkykspuk esa dkQh iz'u
mBk;s] ijUrq mudk lek/kku ugha fd;kA muds fl)kUrksa esa ik;h tkus okyh
dqN dfe;k¡ bl izdkj gaS&

1- MkfoZu us fofHkUurkvksa dh mRifÙk ,oa dkj.kksa ij dksbZ izdk'k ugha MkykA

2- ,sls vax tks tho&tUrqvksa esa iwjh rjg ls fodflr voLFkk esa gksrs gSa
ogh ykHknk;d gksrs gSa] v)Z&fodflr vax ughaA vr% ,sls vaxkas dh
mRifÙk mRIkfjorZu (Mutation) }kjk vdLekr~ gks tkrh gS] izkdf̀rd
p;u }kjk Øfed :Ik ls ugha gksrhA

3- dqN oSKkfudksa us ,sls mnkgj.k Hkh fn;s gaS ftuesa mi;ksxh vaxksa dk
fodkl bl lhek rd gqvk gS fd og gkfudkjd fl) gqvkA mnkgj.k
ds fy,] vk;jyS.M ds ckjgflaXkksa (Irush Elks) esa lhax ih<+h&nj&ih<+h
fodflr gksdj bRkUks cMs+ gks x;s fd ;g tkfr ds fy, fouk'k ,oa foyksi
(Extinction) dk dkj.k cusA LohMksyksu (swedolon) Js.kh ds phrksa dk
fouk'k Hkh nk¡rksa ds vR;kf/kd fodflr gksus ls gqvkA ;g nk¡r fodflr
gksdj brus cMs+ gks x;s Fks fd >kfM+;ksa esa my> tkrs Fks rFkk phrs 'k=qvksa
ls viuh j{kk ugha dj ikrs FksA

4- MkfoZu ds fl)kUr us ;ksX;re dh mÙkjthfork (Survival of the fittest)
dks Li"V fd;k ysfdu ;ksX;re ds vkxeu (Arrival of the fittest) dks
Li"V ugha fd;kA

5- MkfoZu dk fl)kUr mu lw{e fofHkUurkvksa (Variations) ij vk/kkfjr Fkk
ysfdu budh oa'kkxfr ugha gksrh] vFkkZr~ MkfoZu dks nSfgd (Somatic) ,oa
tfud (Germinal) fofHkUurkvksa esa vUrj dk Kku ugha FkkA

6- MkfoZu ds fl)kUr es Úgklh fodkl (Degeneration) dk dksbZ fooj.k
ugh fn;kA

7- MkfoZu ds fl)kUr us la;ksth dfM+;ksa (Connecting link) dh vuqifLFkfr
dk fooj.k ugha fn;kA

8- MkfoZu dk fl)kUr fdlh fof'k"V vax ;k y{k.k ij dk;Z ugha djds
lEiw.kZ 'kjhj ij izHkko Mkyrk gSA

9- MkfoZu dk fl)kUr tyh; thou ls LFkyh; izkf.k;ksa dh mRifÙk dh
O;k[;k ugha djrk gSA

10- vkuqoaf'kdh (Genetics) Lks ;g Li"V gS fd dsoy oa'kkuqxr y{k.k gh
ekrk&firk ls lUrkuksa esa tkrs gSaA ;g y{k.k tuu dksf'kdkvksa
(Germcells) ds xq.klw=ksa (Chromosomes) ds thUl ls lEcU/khr gksrs gSa]
ijUrq MkfoZu ds le; rd oSKkfudksa dks vkuqokaf'kdh dk Kku ugha Fkk]
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vr% MkfoZu rFkk oSysl ,d ih<+h ls nwljh ih<+h esa tkus okyh fofHkUurkvksa
esa Hksn ugha dj ldsA mUgksaus okrkoj.kh; fofHkUurkvksa ds dkj.k mRiUu gqbZ
NksVh&NksVh fofHkUurkvksa rFkk mikftZr y{k.kksa esa Hksn ugha dj ldsA mUgksus
okrkoj.kh; fofHkUurkvksa dks vfLFkj (Fluctuating) fofHkUurkvksa ds izkd̀frd
p;u ds fy, ^dPpk eky* (Raw material) crk;kA

11- fofHkUu izdkj dh fofHkUurkvksa dh oa'kkuqxfr dks Li"V djus ds iz;kl esa
lu~ 1863 esa MkfoZu us isUtsuhfll fl)kUr (Pangenesis Theory) dk
izfriknu fd;kA mUgksaus crk;k fd 'kjhj ds lHkh Hkkx ¼dksf'kdk,¡½ viuh
lw{e izfrfyfi;k¡ (Miniature copies) cukdj :f/kj esa NksM+rs jgrs gS ftUgs
iSUthUl ;k eqdqydksa ¼tSE;wy & Pangenes or Gemmule) dk uke
fn;k rFkk crk;k fd ;gh tunksa (Gonads) esa ,d= gksdj ;qXed
dksf'kdk,¡ (Gametes) vFkkZr~ 'kqØk.kq (Sperms) ,oa v.M (Ova) cukrh gaSA

12- tUrqvksa esa lefUor jpukvksa ds lewgksa (Sets of coordicates structures)
ds ckjs esa MkfoZu us dksbZ Li"Vhdj.k ugha fn;kA mnkgj.k ds fy,] if{k;ksa
esa ia[kksa dk fodkl fdlh ,d izkjfEHkd fofHkUurk ds dkj.k yxkrkj
izkd̀frd p;u ls gqvk] ijUrq ia[kksa ds lkFk buesa lEcU/khr isf”k;ksa]
vfLFk;ksa] #f/kj okfgfu;ksa] Luk;qvksa (Ligaments) rFkk rfU=dkvksa (Nerves)
vkfn ds fodkl ds ckjs esa MkfoZu us dksbZ er Li’V ugha fd;sA

4-3-6 ¼M½ Uko&MkfoZuokn (Neo-Darwinism)

MkfoZu ds fl)kUr dks u;h [kkstksa ds vk/kkj ij :ikUrfjr fd;k x;k] ftls
uo&MkfoZuokn (Neo-Darwinism) dgrs gaSA Mh Okzht (De Vries)] ohteSu
(Weismann)] es.Msy (Mendel) rFkk dqN vU; oSKkfudksa us bldk leFkZu
fd;kA uo&MkfoZuokn ds vuqlkj thoksa dh mRIkfÙk rFkk tSo&fodkl
fuEufyf[kr rF;ksa ij vk/kfjr gS&

1- mRifjorZu (Mutation) ds dkj.k mRiUUk fofHkUurk,¡ (Variation)&
blds }kjk ^u;h tkfr;ksa dh mRifÙk* fdlh tkfr fo'ks"k esa lnL;ksa ds
thUl (Genes) esa ifjorZu gksus ls gksrh gSA thUl esa mRiUu ifjorZu
vkuqoaf'kd Yk{k.kksa esa ifjorZu mRiUu dj nsrs gaSA bl izdkj mRiUu
ifjorZu mRifjorZu ;k E;qVs'ku dgykrs gSaA thUl vFkok xq.klw=ksa es
gq, vpkud ifjorZu dks mRifjorZu (Mutation) dgrs gaSA

2- ySafxd tuu ds le; thu dh iquO;ZoLFkk ds dkj.k mRiUu
fHkUurk,¡& es.My (Mendel) us vius iz;ksxksa ls ;g fl) dj fn;k
tho ds y{k.k xq.klw=ksa (Chromosomes) rFkk thu fØ;k (Gene action)
ij fuHkZj djrs gaSA okLRko esa] oa'kkuqxfr dh bdkbZ ^thu* (Gene) gS
tks ,d&nwljs dks lUnwf’kr ugha djrhA budk la;ksfxd viO;wgu
(Random assortment) rFkk iquxZBu (Recombination) fevksfll
(Meiosis) ds le; gksrk gS ftlds ifj.kkeLo:i yaSfxd tuu ds }kjk
lUrku esa fofHkUurk,¡¡ (Variations) gks tkrh gSA
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3- tSo&fodklh; ifjorZuksa dk mRiUUk gksuk& fQ'kj (Fisher) }kjk
izkd`frd p;u ds dkj.k fdlh Hkh y{k.k ds vf/kd mi;ksxh thu ij
izHkkoh (Dominant) gksrs gSaA izdf̀r esa mRifjorZu dh nj dks
mRifjorZu ncko (Mutation pressure) dgrs gSa rFkk izkdf̀rd p;u
ftl nj ls gksrk gS mls p;u nkc (selection pressure) dgrs gaSA

bl izdkj uo&MkfoZuokn ds vuqlkj tSo&fodkl fdlh ,d dkj.k
ds }kjk ugha gksrk gS oju~ dbZ dkj.k ,d lkFk feydj izdf̀r esa tSo&fodklh;
ifjorZu ykrs gSa tks fuEufyf[kr gS&

(i) mRifjorZu nkc

(ii) p;u nkc

(iii) vkuqoaf”kd xfr rFkk vU; NksVs&NksVs dkj.kA

4-3-7 ySekdZokn rFkk MkfoZuokn dh rqyuk
(Comparison between Lamarckism and Darwinism)

ySekdZokn rFkk MkfoZuokn dh rqyuk ftjkQ ds mnkgj.k ls dh tk ldrh
gSA

ySekdZokn (Lamarckism) MkfoZuokn (Darwinism)
ySekdZ ds vuqlkj orZeku ftjkQ ds
iwoZtksa esa xnZu rFkk vxz ikn NksVs gksrs
Fks] D;kasfd bUgas iF̀oh ij i;kZIr ek=k Ekas
Hksktu fey tkrk Fkk] ijUrq tc iF̀oh
ij ?kkl&Qw¡l dh deh gksus yxh rks
mUgas o{̀kkas ls ifÙk;k¡ [kkus ds fy, viuh
xnZu rFkk vxyh Vk¡xksa dks vf/kd
mpdkuk iM+rk FkkA vr% Å¡ps isM+kas dh
ifÙk;ksa rd ig¡qpus ds fy, budh vxyh
Vk¡xsa rFkk xnZu ih<+h&nj&ih<+h yEch
gksrh x;hA

MkfoZu ds vuqlkj tc ?kkl&Qw¡l dh
deh gqbZ rks thou&la?k"kZ esa izkd̀frd
p;u ds dkj.k ogh lnL; thfor jgs
ftudh xnZu rFkk Vk¡xas vU; lnL;ksa
dh vis{kk vf/kd yEch FkhaA bUgh
lnL;ksa esa vf/kd lUrkuksRifÙk gqbZ rFkk
vxyh ih<+h;kas esa vf/kd ls vf/kd
lnL; vis{kkd̀r yEch xnZu rFkk Vk¡xksa
okys gksus yxsA izkd̀frd p;u ds
QyLo:Ik ih<+h&nj&ih<+h NksVh xnZu
okys iwoZtksa ls yEch xnZu rFkk yEcs
vxz iknksa okys ftjkQksa dh mRifÙk gqbZA

4-3-8 tuunzO; fl)kUr (Germplasm Theory)

vxLr oht+eku (August Weisman, 1983-1914) us vius fl)kUr ds }kjk
tuunzO; (Germplasm) ,oa dkf;dnzO; (Somatoplasm) esa vUrj ;k Hksn dks
Li"V fd;kA oht+eku dk fl)kUr dksf'kdkfoKku (Cytyology) ls iwoZ gh
LFkkfir gks pqdk FkkA ysfdu oht+eku dk ;g tuunzO; fl)kUr 1892 esa
izdkf'kr gqvk FkkA oSKkfud us n'kkZ;k fd og ifjorZu tks tuunzO; esa ik;s
tkrs gSa og lUrfr esa LFkkukUrfjr gks tkrs gS vkSj ifjorZuksa dks oa'kkxr
fofHkUurk,¡ (Heritable variation) dgrs gaSA ;g fofHkUurk,¡¡ mf}dkl dk L=ksr
gksrh gaSA

oht+eku ds vuqlkj tuunzO;] ySafxd dksf'kdkvksa (Germ Cells) esa ik;k
tkrk gS] rFkk 'ks"k Hkkx dks dk; (Soma) dgrs gaSA tuunzO; esa oa'kkxr inkFkZ
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vkbMsUV (Idant) ds :i esa iznf'kZr gksrk gSA vf/kdka'k izkf.k;ksa esa budh la[;k
xq.klw=ksa (Chromosomes) ds leku gksrh gS] y{k.kksa dh oa'kkuqxfr dqN
fu/kkZajdksa (Determinants) ;k ck;ksLQh;j (Biosphere) uked bdkbZ;ksa ij
fuHkZj djrh gSA fdlh Hkh izk.kh ds vfUre y{k.kksa dh oa'kkuqxfr fu/kkZjd
(Determinants) izkf.k;ksa dh xfrfof/k;ksa ,oa fodkl ds le; izkIr okrkoj.kh;
(Environment) dkjdksa dh ijLij vfHkfØ;kvksa ds dkj.k gksrh gSA

ohteku ds tuunzO; fl)kUr dh izeq[k fo'ks"krk,¡ fuEukuqlkj gS&

1- tfud nzO; ,oa dkf;dnzO; (Germplasm and Somatoplasm)&
oht+eku us n'kkZ;k fd thoksa esa nks izdkj dk izjl@izksVksIykTe
(Protoplasm) ik;k tkrk gS& ¼v½ tufud nzO; (Germplasm)& ;g
izjl ;k izksVksIykTe dsoy ySafxd dksf'kdkvksa (Germ cell) esa ik;k tkrk
gS] tks laRkfr;ksa (Offspring) esa LFkkukUrfjr gksrk gSA ¼c½ dkf;dnzO;
(Somatoplasm) og izksVksIykTe@izjl tks “kjhj ds “ks’k Hkkx esa ik;k
tkrk gS vkSj vkuqoaf”kdk (Heredity) esaa dksbZ Hkwfedk ugha fuHkkrk gSA nks
iSrd̀ksa (Parents) dh tuu dksf”kdk,¡] iztuu ds le; vkil esa la;qXeu
dj tkbxksV (Zygote) ;k fu"ksfpr v.Ms (Fertilized egg) dks fufeZr
djrh gSaA ifjo/kZu ds le; tkbxksV (Zygote) foHkkftr gksrk gS vkSj
lUrfr dksf'kdkvksa dks fufeZr djrk gSA izR;sd lUrfr dksf'kdk
(Daughter cell) esa leku ek=k esa tufud nzO; igq¡prk gSA bl izdkj
tufud nzO; ,d ih<+h ls nwljh ih<+h rd fujURkjrk cuh jgrh gSaA o"kZ
1885 esa ohteku us gh tuunzO; dh fujUrjrk dk fl)kUr (Theory
of continuity of germplasm) izLrqr fd;kA bl fl)kUr ds }kjk tuu
dksf”kdkvksa rFkk nSfgd@dkf;d dksf'kdkvksa esa vUrj vkSj Li"V gks x;kA

2- fu/kkZjd dh mifLFkfr (Presence of determinants)& tuunzO;
(Germplasm) esa lw{e tfVy lajpuk,¡ ik;h tkrh gSA bu lajpukvksa
dks fu/kkZjd (Determinants) dgrs gaSA bu fu/kkZjdksa dh rqyuk orZeku
esa dksf”kdk ds dsUnzd esa ik;s tkus okys xq.klw=ksa ls dh tkrh gSA thoksa
dh fo'ks"krk@y{k.k fu/kkZjdksa ds }kjk lw{e dkf;Zdh; bdkbZ
(Physiological units) & fMVekZbulZ (Determiners) ds :i esa iznf'Zkr
gksrh gSA ;g fMVekZbulZ vkuqoa'kd (Gene) ds cjkcj gksrs gSA ,d gh
tkfr ds fu/kkZjd leku gksrs gSaA ;fn ,d Hkh fu/kkZjd ifjofrZr gks tk;s
rc mRiUu gksus okyh lUrfr FkksM+h fHkUu gksxhA bl izdkj oht+eku ds
tuunzO; fl)kUr dk vk/kkj fu/kkZjd gksrk gSA fu/kkZjd] iks’k.k of̀) ,oa
iztuu djus ;ksX; gksrk gSA

3- tuunzO; dk vejRo (Immortality of Germplasm)& tuunzO;
vej gksrk gSA ;g ,d ih<+h ls nwljh ih<+h esa lelw+=h foHkktu
(Mitotic division) ds }kjk igq¡prk gSA tuu dksf'kdk,¡ (Germ cells)
ek/;e dk dk;Z djrh gS ftuds }kjk tuunzO; dh fujUrjrk
(Continuity) ,d Ikh<+h ls nwljh ih<+h esa cuh jgrh gSA nSfgd dksf'kdk,¡
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thfor jgrh gSa ijUrq ckn esa èr gks tkrk gS] tcfd tuu dksf'kdk,¡
(Germ cells) foHko :Ik ls (Potentially) vej (Immortal) gksrh gSA
bl dkj.k dsoy tuu dksf'kdkvksa (Germ cells) ds }kjk gh efLr"d
dh ih<+h;ksa esa oa'kkxr y{k.kksa dk laogu gksrk gSA thoksa esa tuu
dksf'kdk,¡ gh tkfr;ksa (Species) dks cuk, j[krh gSA dsoy os gh
mRifjorZu (Mutations) ik;s tkrs gS] ftudh mRifÙk tuunzO; }kjk
gksrk gS rFkk mRifjorZu tks izkf.k;ksa us izkIr fd;s og oa'kkxr dk Hkkx
gks tkrk gSA

tuunzO; esa bM~l (Ids) ik;s tkrs gS] ;s fu/kkZjd ck;ksQksj
(Determinants biophores) uked bdkbZ;ksa ls feydj cus gksrs gaSA ;g lUrfr
esa y{k.kksa ds fodkl ds fy, mÙkjnk;h gksrs gSa fu'ksfpr v.M esa ^bM~l* uj ,oa
eknk nksuksa gh iSrd̀ksa ls leku ek=k esa izkIRk gksrs gSaA ,d gh tkfr ds bM~l
(Ids) leku gksrs gSA

dqN ,d dksf'kdk okys izk.kh& izksVkstksvk izkf.k;ksa esa u dsoy tuunzO;
dk gh OkjUk iw.kZ 'kjhj dk foHkktu gks tkrk gSaA eqdwyu (Budding) ds }kjk
iztuu djus okys izk.kh lUrfr;ksa esa dsUnzd (Nucleus) ,oa dksf'kdknzO;
dk Hkkx NksM+ nsrs gSA blh izdkj dh fLFkfr vySafxd (Asexual) izdkj ls
iztuu djus okys izkf.k;ksa esa ik;h tkrh gSA dqN izkf.k;ksa&daspqvk (Earthworm)]
Iysusfjvk (Planeria) vkfn esa 'kjhj dk dksbZ Hkkx] 'kjhj ls iF̀kd~ gksdj
iqu#n~Hkou (Regeneration) ds }kjk u;s u;s izk.kh esa ifjofrZr gks tkrk gSA
bu mnkgj.kksa ds }kjk ;g fu"d"kZ izkIr gksrk gS fd 'kjhj ds dkf;d Hkkx dks
thfor voLFkk esa j[kus ds fy, tuunzO; (Germplasm) dh mifLFkfr
vko';d gksrh gSA

4-3-9 tuu p;u fl)kUr (Germinal Selection Theory)

izdf̀r esa fujUrj gksus okyh NksVh&NksVh ykHknk;d fofHkUurkvksa ds laxzg.k ls
tSo&fodkl@mf}dkl gksrk gSA ;gh fofHkUurkvksa dks izdf̀r ds }kjk pqu fy;k
tkrk gSA oht+eku ds fl)kUr ds vuqlkj tuunzO; (Germplasm) eas gksus okyh
fofHkUurk,¡¡ gh laxzfgr gksdj fodkl djrh gSaA bldks Li"V djus ds fy,
izkd`frd p;u (Natural selection) ds fl)kUr dks iw.kZrk Li"V fd;k x;k gSA
bl izdkj tuu p;u fl)kUr izfrikfnr gqvkA

oht+eku us n'kkZ;k fd tuunzO; fu/kkZjd ,oa ck;ksQksj ls feydj curk
gSA tuunzO; dh ;g thfor bdkbZ;k¡ gaS] bu bdkbZ;ksa (units) dh o)̀h ,oa
iztuu ds fy, iks"k.k fd vko”;drk gksrh gSA bu bdkbZ;ksa es ls dqN
bdkbZ;ksa ;k fu/kkZjdksa dks iks"k.k vf/kd izkIr gksrk gS] rc bu bdkbZ;ksa dh of̀)
'kh?kz vkSj vf/kd ek=k esa gksrh gS rFkk ftu fu/kkZjdksa dks iks"k.k de izkIr gksrk
gS og fu/kkZjd nqcZy jg tkrk gSA ;fn fu/kkZjdksa esa iks"k.k dh ;g vlekurk
fujURkj cuh jgrh gS] rc bl izdkj ds izHkko dks ns[kk tk ldrk gSA bl izdkj
fu/kZjdksa esa thou laÄ"kZ fujUrj pyrk jgrk gSA izkd`frd p;u tuunzO;
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(Germplasm) ls lEcU/khr gksrk gSaA tc fofHkUurk,¡¡ ;k mRifjorZu tuunzO;
(Germplasm) esa vk tkrs gS] rc ,d ih<+h ls nwljh ih<+h esa oa'kkxr }kjk
laogu gksrk gSA oSKkfud Fkkelu ds vuqlkj ohT+keku fl)kUr izkd`frd p;u
fl)kUr ds vfrfjä fdlh Hkh vU; fl)kUr ls egRoiw.kZ gksrk gSA izkf.k;ksa ds
y{k.kksa dh oa'kkuqxfr fu/kkZjdksa] izkf.k;ksa dh xfrfof/k;ksa ,oa ifjo/kZu@fodkl ds
le; miyC/k okrkoj.kh dkjdksa dk ijLij vfHkfØ;kvksa ds dkj.k gksrh gSA

fp= Ø- 4-9% Diagram to Illustrate the Continuity of the Germplasm-
Each Triangle Represents an Individual made up of Germplasm

(Dotted) and Somatoplasm (Undotted) Continuity of Germplasm is
shown by Arrow

4-3-10tuunzO; fl)kUr dh vkifÙk
(Objections to Germplasm Theory)

tuunzO; fl)kUr dsoy ifjdfYir (Speculative) fopkj/kkjk gSA bl fl)kUr
dk u rks dksbZ izk;ksxkRed izek.k gS vkSj u gh fdlh Hkh iz;ksx }kjk izekf.kr
fd;k x;k gSA bl dkj.k bLk fl)kUr dks vekU; fd;k x;k gSA

MkfoZu dk isUthokn ifjdYiuk

(Hypothesis of Darwins Pangenesis)

MkfoZu Uks izkdf̀rd p;u dk fl)kURk (Natural selection theory) izfrikfnr
fd;k] ysfdu dqN le; i'pkr~ MkfoZu us ;g eglwl fd;k fd bl fl)kUr esa
vkuqokaf'kdh ds okLRkfod vk/kkj dh deh gSA bl dkj.k MkfoZu (Darwin) us
1885 esa isUthuokn dk fl)kUr (Theory of Pangenesis) dks izLrqr fd;kA
bl fl)kUr ds }kjk MkfoZu us fofHkUurkvksa dh vkuqoaf'kdrk dks Li"V djus dk
iz;kl fd;kA orZeku le; esa bl fl)kUr dks vekU; fd;k gSA isUthuokn dks
fuEu fcanqvksa ds }kjk Li"V fd;k tkrk gS&

1- izkf.k;ksa ds 'kjhj dh lHkh dkf;d dksf'kdk,¡ lw{e d.kksa dks mRiUu djrh
gS] budks iSUthu (Pangene) dgrs gaS ;k tSEE;wy (Gemmule) dgrs
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gaSA ;g #f/kj ds }kjk laokfgr gksrs gaS vkSj tuu dksf'kdkvksa esa laxzfgr
gksrs gaSA

2- izR;sd tuu dksf’kdk (Germ cell) vius iSr`d& ekrk ;k firk ds
'kjhj dh lw{Ek lajpuk gS] ftuds }kjk ekrk@firk ds leku ubZ lUrfr
dk fodkl gksrk gSA

3- iSUthu (Pangene) ;k tSEE;wy (Gemmule) fodkl dh izR;sd voLFkk
esa fujURkj mRiUu gksrs jgrs gSaA ubZ lUrfr dh iSUthu ,oa iqjkus iSUthu
esa ,d izdkj izfrLi/kkZ fujUrj gksrh jgrh gSA

4- dqN iSUthu ;k tSEE;wy yaEch vof/k rd lqIrkoLFkk esa iM+s jgrs gSa
rFkk vusd yEcs vUrjky ds Ik'pkr~ ;k fQj vusd ih<+h;ksa (Generation)
ds Ik'pkr vius iwoZtkas (Ancester) ds y{k.k izdV dj ldrs gaSA

iSUthuokn lEcU/khr mi;qZDr fcanqvks a ds vuqlkj 'kjhj dh izR;sd dkf;d
dksf'kdk (Germ cell) dsoy laxzg.k dk dk;Z djrh gSA ysfdu oht+eku ds
tuunzO; ds fl)kUr ds vuqlkj dkf;d dksf'kdk (Somatic cells) ,oa tuu
dksf'kdk,¡ (Germs cells) dh lajpuk ,oa dk;Z fHkUu&fHkUu gksrs gaSA vRk% MkfoZu
ds iSUthUkookn dk dksbZ vk/kkj ugha gS] ;g fl)kURk dsoy ,sfrgkfld egRo dk
gSA bl fl)kUr ij fopkj ds Ik'pkr~ MkfoZu ds fl)kURk ,oa ySekdZ ds fl)kUr
esa dksbZ fHkUUkrk ;k vUrj Kkr ugha gksrk gSA mikftZr y{k.kksa dh oa'kkxfr dks
vizR;{k :Ik ls iznf'kZr djrk gSA fp= 4-10 ds }kjk ySekdZokn] MkfoZu ds
fl)kUr ,oa oht+eku ds fl)kUr dks Li"V fd;k gSA

fp= Ø- 4-10% Comparison of Lamarck’s (A) Pan-genesis Theory,
(B) Germplasm Theory,

(C) G, Represents Germplasm; S, Represents Somato plasm
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viuh izxrh tk¡fp, (Check Your Progress)

1- ySekdZokn dk ewy vk/kkj gS&

¼v½ fofHkUurk,¡¡ ¼c½ izkdf̀rd p;u

¼l½ mikftZr y{k.kksa dh oa'kkxfr ¼n½ ;ksX;re dh vfrthforkA

2- ;ksX;re dh mÙkjthfork ds fopkj ds ewy izorZd gaS&

¼v½ oSysl ¼c½ MkfoZu

¼l½ LisUlj ¼n½ es.MyA

3- dkSulk fl)kUr MkfoZu ds uke ls lEcU/khr gS\

¼v½ mikftZr y{k.kksa dh oa'kkxfr

¼c½ ,d ;qXed esa rqyukRed tksMh+nkj y{k.kksa esa ,d gh dk thu
gksuk

¼l½ thou la?k"kZ esa ;ksX;re dh mÙkjthfor

¼n½ izR;sd dksf'kdk dh mRifÙk igys ls fo|eki dksf'kdk ls
gksrh gSA

4- ^tho tkfr;k¡ dh mRifÙk* uked iqLrd dkSu ls lu~ esa Nih\

¼v½ 1859 esa ¼c½ 1956 esa

¼l½ 1809 esa ¼n½ 1858 esaA

5- MkfoZu ds fl)kUr dh lcls cM+h deh ftldh lcls cM+h
vkykspuk gqbZ gS&

¼av½ blesa thoksa esa lUrkuksRifÙk dh {kerk dks cgqr c<+k&p<+kdj
crk;k x;k

¼c½ blesa vaxkas dh O;k[;k ugha nh xbZ

¼l½ blds fofHkUurkvksa ds lkFk vkuqoaf'kdrk dh x.kuk ugha dh
xbZ

¼n½ blesa iwoZ ls gh ekuuk iM+rk gS fd iF̀oh ij okrkoj.kh;
n'kk,¡ cnyrh jgrh gSA

6- uo&MkfoZuokn ds vuqlkj dkSulk dkjd tSo&fodkl ds fy,
ftEesnkj gSa\

¼va½ mRifjorZu ¼c½ ladj.k

¼l½ ykHknk;d fofHkUurk,¡¡ ¼n½ mRifjorZu ,oa p;uokn
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7- MkfoZu us tho tUrqvksa dh mRifÙk fdlds }kjk crkbZ\

¼av½ izkdf̀rd p;u ds ¼c½ mRifjorZu ds

¼l½ mikftZr y{k.kksa ds ¼n½ izladj.k ds

8- tSo&fodkl ij ySekdZ dk er Fkk&

¼av½ iwoZtksa ds y{k.kksa dh oa'kkxfr

¼c½ mikftZr y{k.kksa dh oa'kkxfr

¼l½ vo'ks’kh y{k.kksa dh oa'kkxfr

¼n½ mRifjofrZr y{k.kksa dh oa'kkxfr

9- tuunzO; dk fl)kUr fdlus izfrikfnr fd;k Fkk\

¼av½ MkfoZu ¼c½ ySekdZ

¼l½ Mh Okzht ¼n½ oht+eku

4-4 fodkl ds vk/kqfud la’ys"k.kkRed fl)kUr
mRifjorZu] fofHkUUkrk] i`FkDdj.k ,oa tkfr
mn~Hkou (Modern Synthetic Theories of
Evolution Mutation, Variation Isolation and
Speciation)

4-4-1 fodkl dk vk/kqfud la’ys"k.kkRed fl)kURk
(Modern Synthetic Theory of Evolution)

thou dh mRifÙk vkfn ls orZeku rd ftKklk dk fo"k; jgh gSA thou D;k gS]
thou dh mRifÙk dc] fdl izdkj vkSj fdu ifjfLFkfr;ksa esa rFkk fdl :i esa
gqbZ\ vkfndky ls vkt rd oSKkfud ;g tkuus dk iz;kl djrs jgs gaS fd
czEgk.M dh mRifÙk rFkk iF̀oh ij thou dh mRifÙk dc] dSls vkSj dgk¡ gqbZ\
iF̀oh ds rhuksa okrkoj.k esa ty] Fky rFkk ok;q esa ik;s tkus okys fofHkUu izdkj
ds vla[; tho&tUrqvksa dh mRifÙk dSls gqbZ rFkk fofHkUu tho tkfr;ksa dk
fodkl fdl izdkj gqvk\

ÞtSo&fodkl og tfVy izfØ;k gS ftlesa ljy thoksa ls tfVy
thoksa dk fodkl gqvk gSAÞ

tSo&fodkl ds vk/kqfud la”ys"k.kkRed fl)kUr dh uhao MksctkULdkb Z
(Dobzhansky, 1973) dh iqLRkd ^vkuqokaf”kdh rFkk tho&tkfr;ksa dh mRifÙk*
(Genetics and the Origin of Species) es iM+hA bls ;g uke tqfy;u gDlys
(J. Huxley, 1942) us fn;kA eqyj (Muller 1949)] fQ'kj ¼1958½] gSYMSu
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(Haldane, 1932)] jkbV (Wright, 1968) es;j (Mayer, 1942) vkfn oSKkfudksa
us bl dk;Z esa viuk egRoiw.kZ ;ksxnku fn;kA

vk/kqfud tho&oSKkfud tSo&fodkl (Organic Evolution) dks ,d
izkdf̀rd rF; ekurs gaSA vk/kqfud oSKkfudksa us uo&MkfoZuokn (Neo-
Darwinism) dks gh vkuqoaf'kdrk ds uohu fl)kURkksa ls vk/kqfud la'ys"k.kkRed
fl)kUr ds :i es mHkkjk gSA

vk/kqfud laf'y"Vokn (Modern synthetic theory) ds vuqlkj&

1- thoksa ds y{k.k thUl }kjk fu;fU=r gksrs gaSA ;s thUl xq.klw=ksa ij fLFkr
gksrs gaSA

2- thULk rFkk xq.klw=ksa esa gksus okys ifjorZu thoksa ds y{k.kksa esa ifjorZu
iSnk djrs gSaA

3- ;fn ;s ifjorZu teZIykTe ¼xSehV] tkbxksV ;k tuu vaxksa dh
dksf'kdkvksa½ esa gksrs gSa rc vkxkeh ih<+h esa oa'kkuqxr gks tkrs gaSA ;g
ifjorZu ih<+h&nj&ih<+h ,df=r gksrs tkrs gaSA

4- bl izdkj cus thu la;ksx (Gene combinations) ;fn thoksa ds fy,
ml okrkoj.k esa mi;ksxh gksrs gaS] rks izdf̀r bu u;s thu la;ksx okys
thoksa dks pqu ysrh gSA

5- bu thoksa dh thokRe {kerk (Survival Value) vf/kd gksus ds dkj.k
budh la[;k esa vf/kd of̀) gksrh gS vkSj ;s u;s thu la;ksx okys tho
u;h tkfr cukrs gSaA

blds vuqlkj thoksa esa mifLFkr fofHkUUkrkvksa ds vk/kkj ij izkd`frd
p;u ,oa tufud iF̀kDdj.k (Reproductive isolation) dks ykxw dj tho
vkckfn;ksa dks u;h&u;h vuqdwfyr fn”kkvksa dh vksj eksM+rs gSa ftlls uohu
tho&tkfr;ksa dh mRifÙk gksrh gSSA bl izdkj tSo&fodkl ds vk/kqfud
la'ys"k.kked fl)kURk vxzfyf[kr ik¡p ewy izfØ;kvksa ij vk/kkfjr gS&

1- thu mRifjorZu (Gene mutation)

2- xq.klw=ksa dh jpuk ,oa la[;k esa ifjorZu (Changes in structure and
number of Chromosomes)

3- thu iqu%feJ.k (Genetic recombination)

4- izkd`frd p;u (Natural selection)

5- tufud iF̀kDdj.k (Natural selection)

mi;qZDr ewy izfØ;kvksa esa ls izFke rhu ewy izkfØ;k,¡ fHkUurkvksa (Genetic
variation) dks tUe nsrh gSa vkSj 'ks"k nksuksa ewy izfØ;k,¡ tSo&fodkl (Organic
evolution) dh izfØ;k dks ,d fuf'pr fn'kk iznku djrh gS&

1- thu@vkuqoa’kd (Gene Mutations)& Mh-,u-,- v.kq (Molecule) esa
U;wfDy;ksVkbM dh la[;k ;k foU;kl esa gksus okys ifjorZukas dks vkuqoa'kd
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mRifjorZu dgrs gaS] ;g lkekU; vkuqoa'kd dh vfHkO;fDr dks ifjofrZr
dj nsrs gSA vkuqoa'kd mRifjorZu fHkUurk ds izeq[k L=ksr (Source) ;k
dkjd (Factor) gSA

;|fi dqN vkuqoa'kd mRifjorZu mxz gksrs gaS] ysfdu vf/kdka'k brus
mis{; ;k NksVs gksrs gaS fd mudh mifLFkfr dk eku djuk dfBu gSA bu
mRifjorZu dh dksbZ fuf'pr nj ugha gksrhA ,d mRifjofrZr vkuqoa'kd
fofHkUu fn'kkvksa esa fujUrj mRifjofrZr gksdj fofHkUu izHkko mRiUu dj
ldrk gSA ;g cgqxqf.kr ,yhy ds ek/;e ls fdlh tho/kkjh ds vusd
xq.kksa dks fofHkUu lhekvksa rd izHkkfor dj ldrk gSA blds vfrfjä
dqN vkuqoa'kd mRifjorZu gksus ds i'pkr~ izfroR;Z mRifjorZu (reverse
mutation) }kjk iqUk% viuh izkjfEHkd voLFkk esa okil vk ldrs gSA

lkekU;rk mRifjorZu (Mutation) ,d le; eas ,d gh vkuqoa'kd esa
gksrk gS] ijUrq ,d tkfr ds izR;sd ;qXed esa (Gamete) vla[;
vkuqoa'kd mifLFkr gksrs gSa ml tkfr esa djksMksa dh la[;k esa izk.kh gksrs
gSa] vr% ml tkfr esa mRifjorZu (Mutation) ds ek/;e ls vkuqoaf”kd
fHkUurkvksa ds i;kZIr volj gksrs gSaA

2- xq.klw=ksa dh lajpuk ,oa la[;k esa ifjorZu (Changes in structure
and Number of chromosomes)& xq.klw=ksa (Chromosomes) ij
vkuqoa”kd ,d jsf[kr Øe esa fLFkr gksrs gSaA xq.klw=ksa ij fLFkr ;g
vkuqoa”kdksa dh la[;k vFkok foU;kl ds ifjorZu }kjk xq.klw=ksa dh
lajpuk esa ifjorZu gksus dh izfØ;k dks xq.klw=h; foIkFku
(Chromosomal aberrations) ;k xq.klw=h mRifjorZu (chromosomal
mutation) dgrs gSaA xq.klw=ksas esa la[;kRed ifjorZuksa (Numerical
changes) dks fo’kexqf.krk (Heteroploidy) dgrs gSaA

xq.klw=ksa esa lajpukRed ifjorZu f}xq.ku (Duplication)] U;wurk
(Deletion)] LFkkukarj.k (Translocatioms), O;qRØe.k (Inversion)
ds }kjk gksrs gaSA xq.klw=ksa (chromosomes) esa la[;kRed ifjorZu
(Numerical changes) cgqxqf.krk (Polyploidy) ;k vxqf.krk (Haploidy)
ds }kjk mRiUu gksrs gaSA xq.klw=ksa eas ;g lajpukRed ,oa la[;kRed
ifjorZu oa'kkuqxr gksrs gSaA vkuqoa'kdksa dk ;g Øe fdlh Hkh izk.kh ds
fy, gkfudkjd ;k ykHknk;d gks ldrk gaSA bu xq.klw=h; ifjorZuksa ds
dkj.k ubZ tkfr;ksa (Species) dh mRifÙk gksrh gSA

3- thu iqu% feJ.k (Genetic recombination)& thu iqu% feJ.k
tSo&fodkl esa ,d izeq[k izfØ;k gS tks thu fofHkUurkvksa ds }kjk fdlh
tho dh vkcknha esa fofo/krkvksa dh of̀) djrk gSA iqu% feJ.k
mRifjorZuksa ds lkFk tSo&fodkl ds fy, ewy inkFkZ iznku djrs gSA iqUk%
feJ.k ds }kjk vkuqoa'kdksa ds la;kstu ls fo"ketkr (Heterozygous)
thoksa dk fodkl gksrk gSa
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Tkhu iqu% feJ.k dh izfØ;k iztuu (Sexual reproduction) ds le;
gksrh gSA ;qXed fuekZ.k (Gemete formation) ds le; v/kZlw=h foHkktu
gksrk gS] blds vUrxZr ekr` ,oa fir` xq.klw=ksa esa la;qXeu (Synapsis)
gksrk gSA blds Ik'pkr~ ;g xq.klw= iF̀kd~ gks tkrs gaSA bl le; buesa
ikjLifjd vkuqoa'kd fofue; (Crossing over) ds dkj.k u;s
vkuqoa”kd&foU;kl fufeZr gksrs gaS vkSj izkf.k;ksa esa fofHkUurk,¡¡ (Variations)
mRiUUk gksrh gSaA bu fofHkUUkrkvksa ds dkj.k ubZ tkfr;ksa ds fodkl dh
lEHkkouk,¡ fodflr gksrh gSA

4- izkd`frd p;u (Natural selection)& izkd`frd p;u esa mu lHkh
'kfDr;ksa (Process) dk lekos'k fd;k x;k gS ftuds }kjk ;g fuf'pr
fd;k tkrk gS fd fdlh Hkh izk.kh esa fdl izdkj ,oa fdl fn'kk esa
ifjorZu (changes) gksrs gaSA og izk.kh ftuesa vkuqoa'kd la;ksx }kjk
ykHknk;d fofo/krk,¡ mRiUUk gksrh gaS og thfor cprs gaSA izdf̀r esa
gkfudkjd fofo/krkvksa okys izk.kh Øe'k% foyqIr (Extinct) gks tkrs gaSA

izkd`frd p;u esa ykHknk;d fofo/krkvksa ds dkj.k ubZ tkfr;ksa dk
fodkl gksrk gSA

fp= Ø- 4-11% Representation of the Evolutionary changes in Species

5- tuuh; i`FkDdj.k (Reproduction Isolation)& fdlh Hkh tkfr ds
izkf.k;ksa dh tula[;k dk NksVh&NksVh bdkbZ;ksa esa foHkktu gksus dh fØ;kvksa
dks iF̀kDdj.k (Isolation) dgrs gaSA ;g iF̀kDdj.k izkdf̀rd vojks/kksa ,oa
euksoSKkfud (Psychological), 'kjhj&fØ;kRed (Physiological)]
HkkSxksfyd (Geographical) gksrs gaSA iF̀kDdj.k ds dkj.k bu izkf.k;ksa dh
tula[;k ds fofHkUu lewgksa esa lkFk jgus ij Hkh ijLij tuu fØ;k ugha
gksrh] blds dkj.k ubZ tkfr;ksa dh mRifÙk gksrh gSA iF̀kDdj.k tSo&fodkl
ds fy, ,d egÙoiw.kZ dkjd gS vkSj ubZ tkfr;ksa ds fodkl esa lgk;d
gksrk gSA lu~ 1965 esa flEilu (Simpson, 1965) us n'kkZ;k fd
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iF̀kDdj.k ,d gkfudkjd fØ;k gS] ,d lewg vkil esa feyus esa vleFkZ
gksus ds dkj.k /khjs&/khjs u"V gksus yxrs gaSA

mi;qZDr izfØ;kvksa ds vfrfjDr tSo&fodkl esa fufEufyf[kr nks vU;
izfØ;k,¡ Hkh lgk;d gksrh gaSA ;g izfØ;k,¡ gS& ^izokl* (Migration) ,oaaaaa
ladj.k* (Hybridization) izkf.k;ksa ds ,d lewg ls nwljs lewg esa ,d LFkku ls
nwljs LFkku esa xeu dh fØ;k dks izokl dgrs gaSA lEcU/khr tkfr;ksa esa vkil esa
iztuu dh fof/k ds }kjk ladj.k (Hybridization) gksrk gSA bu fof/k;ksa ds }kjk
Hkh vkuqoa”kd iqu% feJ.k gksrk gS ,d tkfr ds vkuqoa”kd dksf”kdk esa nwljh
tkfr ds vkuqoa”kd dk lekos'k gksus ds dkj.k ubZ tkfr;k¡ (New species)
fodflr gksrh gSaA ;g dgk tk ldrk gS fd tSo&fodkl ,d tfVy izfØ;k gS]
blesa fofHkUu izØeksa ,oa dkjdksa dk ,d tfVy leqPp; dk;Z djrk gSA

fdlh fof'k"V {ks= esa ik;h tkus okyh tkfr ds lHkh lnL;ksa ds fofHkUu
izdkj ds thUl feydj tkfr fo'ks"k dh thu jkf'k (Gene pool) cukrs gSaA ;g
thu jkf'k tkfr ds lHkh lnL;ksa esaa fofHkUurk ds fy, rks ftEesnkj gS] ijUrq
blls tSo&fodkl dh Li"Vrk dk irk ugha yxrk gSA ;g thu jkf'k
fuEufyf[kr izfØ;kvksa }kjk tSo&fodkl esa viuk ;ksxnku nsrh gS&

1- LFkkukUrj.k (Migration)& tkfr dh ,d vkcknh ls nwljh esa lnL;ksa
dk LFkkukUrj.kA

2- izladj.k (Hybridization)& nks feyrh&tqyrh tkfr;ksa esa ijLij
tuuA

3- vkuqoaf’kd viokgu (Genetic Drift)& dHkh&dHkh izkd`frd foinkvksa
tSls vdky] ck<+] rwQku] egkekjh vkfn ds dkj.k fdlh tkfr fo'ks"k dh
thuh jkf'k (Gene pool) esa deh vk tkrh gS ftlls u;h ih<+h ds
lnL;ksa dks ewy tkfr ds lHkh y{k.k izkIr ugha gksrs gaS] vr% bu lnL;ksa
ds thuh <k¡ps esa tkfr ds lkekU; thuh <k¡ps ls dqN u dqN fofHkUUkrk
vk tkrh gSA blh dks vkuqoaf'kd viokgu dgrs gaSA

fdlh tkfr ds thu jkf'k esa gh ifjorZu ek= ls u;h tkfr;ksa dh mRifÙk
ugha gks tkrhA ;g rks tSo&fodkl esa dPps eky (Raw material) dh Hkk¡fr dk;Z
djrk gS ftl ij izkd`frd p;u dk;Z djrk gSA vFkkZr~ buesa ls dqN vius vki
dks cnyrh gqbZ okrkoj.kh; n'kkvksa ds izfr vuqdwfyr djus esa l{ke gksrs gaS
rFkk dqN de o dqN fcydqy vuqdwfyr ugha djrs gSa bl izdkj bu thoksa ,oa
tkfr;ksa dk izkd`frd p;u gks tkrk gS vkSj bUgh thu jkf'k okys thoksa dks
tuu dk vf/kdkf/kd volj izkIr gksrk gS vkSj blds vkuqoaf'kd y{k.kksa dk
vf/kd izlkj gksrk gSa
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fp= Ø 4-12% Diagrammatic Representation of Mechanism of
Evolution of New Species

dHkh&dHkh HkkSxksfyd ,oa tyok;qoh; vojks/kksa ds dkj.k ,d tkfr ds
lnL;ksa dk iF̀kDdj.k gks tkrk gS tgk¡ mu vkckfn;ksa ij mu {ks=ksa dh
okrkoj.kh; n'kkvksa dk izkdf̀rd p;u dk;Z djrk gS bl izdkj fofHkUu {ks=ksa dh
vkckfn;k¡ fofHkUUk n'kkvksa esa fodflr gksdj uohu tkfr;ksa dh mRifÙk dk vk/kkj
curh gSA blh dks vilkjh tSo&fodkl (Divergent Evolution) dgrs gaSA

vk/kqfud tSo&fodkl ls lEcU/khr dqN fu;e

1- ,ysu dk fu;e (Allen’s Rule)& vf/kd B.Ms izns'kksa esa jgus okys
tUrqvksa ds 'kjhj ds [kqys Hkkxksa esa dku] ikn] iw¡N vkfn vax NksVs gksrs gaS]
rkfd buds ek/;e ls 'kjhj ds rki dh de gkfu gksA

2- cxZeSu dk fu;e (Bergman’s rule)& B.Ms izns'kkas esa jgus okyh
fu;rrkih (Warm blooded) tUrqvks dk 'kjhj vf/kdkf/kd cM+k gksrk gSA

3- dksi dk fu;e (Cop’s Law)& tUrq&'kjhj ,oa mlds vaxkas esa of̀)
djus dh izkd`frd izof̀Ùk gksrh gSA

4- Mksyks dk fu;e (Dollo’s Law)& tSo&fodkl dHkh mYVk ugha gksrk
gSA

5- Xyksxj dk fu;e (Gloger’s Law)& xeZ rFkk ue izns'kksa ds
fu;rrkih tUrqvksa esa feySfuu (Melanin pigment) inkFkZ vf/kd gksrk gSa

6- xkWlh dk fu;e (Gause’s Law)& ,slh nks tho&tkfr;k¡ ftudh
okrkoj.kh; n'kk,¡ fcydqy leku ugha gksrh gS] vfuf'pr dky rd ,d
gh LFkku ij ugha jg ldrh gSA

EkkbØks tSo&fodkl (Micro evolution)& fdlh {ks= fo'ks"k dh ,d
tkfr dh vkcknh esa gksus okys lw{e ifjorZu gh ekbØks tSo&fodkl dgykrs
gSA ;s ifjorZu vkcknh esa lrr~ (Continuous) rFkk fu;fer gksrs gSA ;s
ifjorZu lajpukRed] O;ogkjkRed ,oa fØ;kRed gks ldrs gSA

eSØks&tSo&fodkl (Macro evolution)& ijhorZu okrkoj.kh; n'kkvksa
ds dkj.k vkckfn;ksa esa mRiUu fofHkUu ekiksa dh vuqdwyu {kerk vkcknh ds cMs+
lewgksa dks NksVs&NksVs lewgksa es ck¡V nsrh gSA bl izdkj iF̀kd gq, ;g NksVs&NksVs
lewg vius iwoZtksa ls fHkUu gks tkrs gSa vkSj uohu tkfr;ksa dh mRifÙk dk vk/kkj
curs gSaA

Population}
Hereditary

Variability in
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→
→
→
→
→

Adaptive
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→
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vkckfn;ksa esa gksus okys ;s ifjorZu cnyrh gqbZ okrkoj.kh; n”kkvksa ds
vuqdwy gksrs gSa ftlls muesa fofHkUUkrk,¡ mRiUu gksrh gaS tks izkdf̀rd p;u dk
dkj.k curh gSaA

fØd dk vk/kqfud er (Recent View of F.H.C. Crick)

ukscsy iqjLdkj fotsrk fØd us 1982 es viuh iqLRkd ^ykbQ bVlsYQ% bV~l
vksfjftu ,.M uspj^ (Life Itself : Its Origin and Nature) esa tho dh mRifÙk
ij izdk'k MkykA muds vuqlkj iF̀oh dh mez thou dh mRifÙk ds fy,
leqfpr le; ugha gSA mudk fo”okl gS fd iF̀oh ij thou dh mRifÙk czãk.M
esa dgha vkSj gqbZ gSA bl izdkj ,sls vuqdwy okrkoj.k esa thou dk fodkl gqvk
tks izkjfEHkd fnuksa esa iF̀oh ij ugha FkkA ;g thou loZizFke iF̀oh ij
izksdsfj;ksfVd] ;wdsfj;ksfVd ekbØksCk rFkk 'kqØk.kq ds :i esa jkWdsV }kjk iF̀oh ij
Hksts x;sA iF̀oh ij thou dh mRifÙk ds bl fl)kUr dks ^Mk;jsDV isULkIkfeZ;k
dk fl)kUr^ dgk x;kA fØd ds vuqlkj gkyk¡fd bl fl)kUr dh iqf"V ds fy,
vklkuh ls dksbZ izek.k ugh fey ldrk] fQj Hkh ;g dgk tk ldrk gS fd
iF̀oh ij thou dk mn~Hko ,d fojy rFkk vn~Hkqr ?kVuk gS ftls peRdkj gh
dgk tk ldrk gSA

mRifjorZu (Mutation)

Þfdlh tho esa vpkud oa’kkuqxr gksus okys vkuqoaf’kdh; ifjorZu dks
mRifjorZu (Mutation) dgrs gaSÞ

vFkok

Þ;g ,d ,slh ?kVuk gS tks lethoh :Ik esa ,d
vkuqoaf’kd ,dkUrj.k mRiUu djrh gSAÞ

E;wVs'ku (Mutation)] xzhd 'kCn ‘Mutare ls cuk gS ftldk vFkZ ^ifjorZUk gksuk^
(To change) gksrk gSA tho “kjhj esa oa”kkuqxfr ds dkj.k mRiUu gksus okys lHkh
ifjorZuksaa dks mRifjorZu (Mutation) esa “kkfey fd;k tkrk gSA orZeku le; esa
mRifjorZu dk vFkZ mu ifjorZuksa ls yxk;k tkrk gS ftlds dkj.k vkf.od
Lrj ij thu jklk;fud lajpuk esa ifjorZu gks tkrk gSA bUgs lkekU;rk thu
dk mRifjorZu dgrs gSA nwljs 'kCnksa esa] mRifjorZu dks bl izdkj Hkh ifjHkkf’kr
dj ldrs gaS ^fd vkuqoaf'kd inkFkZ ds dkj.k thu&'kjhj esa gksus okys
vkdLekr~ ifjorZu mRifjorZu dgykrs gS*A thUl ;k xq.klw=
(Chromosomes) esa ;dk;d ifjorZu xq.klw=h mRifjorZu (Chromosomal
mutation) dgykrs gaSA ;g ,d ,slh ?kVuk gS tks lethoh :Ik esa ,dkUrj.k
mRiUUk dj nsrh gSA thoksa esa mRifjorZu ds QyLo:i mRiUUk gksus okys tho dks
mRifjorhZ (Mutant) dgrs gSaA thoksa dh thu ljapuk (Genotype) esa ;dk;d
vk, xq.kkRed (Qualitative) ;k ek=kRed (Quantitative) ifjorZu ds dkj.k
gksus okyh fofHkUurkvksa (Variation) dks mRifjorZu (Mutation) dgrs gaSA
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thu mRifjorZu dk loZizFke mnkgj.k lsFk jkbV (Seth Wright) us
1791 esa fn;k Fkk] bl oSKkfud us HksM+ ds eseus ds NksVs iSjksa dks ns[kdj
mRifjorZu ij fopkj n'kkZ, FksA

mRifjorZu dk loZizFke v/;;u ,d Mp oSKkfud g;qxks Mh Okzht (Hugo
De Vries, 1901) us fd;kA bUgkasus lkU/; fizejkst (Evening Primrose) ;k
buksFksjk ySekfdZ;kuk (Oenothera lamarckiana) uked ikS/kksa dks vius
v/;;u dk fo"k; cuk;kA ;g gkWyS.M esa ik;k tkus okyk taxyh ikS/kk gSA blesa
izk;% la/;k ds le; ihys Qwy f[kyrs gaSA

Mh ozht us vkyw ds ,d [ksr esa fizejkst ySekfdZ;kuk (Oenothera
lamarckiana) uked taxyh ikS/ks dks mxrs gq, ns[kkA buesa dqN ikS/kksa esa
fHkUurk Fkh] ftuds dkj.k os ikS/ks vius tudksa ls dkQh fHkUu FksA Mh ozht
us ,sls ikS/ksa ds chtksa ,oa tMkas+ dks ysdj viuh iz;ksx'kkyk esa mxk;k vkSj ik;k
fd bu chtksa ls fiejkst ds fofHkUu lkr izdkj ds ikS/ks izkIr gq,A mUgkasus budh
dbZ ih<+h;ksa rd muds xq.kksa dk v/;;u fd;k vkSj bl fu"d"kZ ij igq¡ps fd
dqN ikS/kksa ds Qwy] ifÙk;k¡ vkfn lk/kkj.k ikS/kksa ls fHkUu FkhaA mUgksus ;g Hkh ik;k
fd dqN y{k.k buesa oa'kkuqxr Hkh gq, rFkk dqN Ikh<+h ds ikS/kksa esa bruh fHkUUkrk
Fkh fd fizejkst dh uohu tkfr ekuk tk ldrk FkkA

g;qxks Mh ozht us fizejkst ds ikS/kksa esa lkr izdkj ds mRifjorZu ns[ksA ;s
mRifjorZu xq.klw=ksa dh la[;k esa ifjorZu ds dkj.k FksA fizejskt esa xq.klw=ksa dh
la[;k 14 gksrh gSA bu ikS/kkas esa xq.klw=ksa dh la[;k 15] 16] 20] 22] 24] 26 rFkk
28 rd FkhA bu lHkh dks g;qxks Mh ozht us ,d vyx tkfr crk;kA

mRifjorZuksa (Mutation) dk dk;Z 1910 esa ml le; izkjEHk gqvk] tc
oSKkfud Vh-,p- ekWxZu (T.H. Morgan) us QyeD[kh (Fruit fly) MªkslksfQyk
esySuksxsLVj (Drosphila melanogaster) ij iz;ksx izkjEHk fd,A blds i'pkr~
lEiw.kZ fo'o ds oSKkfudksa }kjk yxHkx 500 mRifjorZuksa dks Kkr fd;k x;kA
MªkslksfQyk esa mRifjorZuksa dh bl [kkst ds i”pkr~ dÙrdkas@jksMsUV~l (Rodents)]
eVj (Pea)] eqfxZ;ksa (Hens)] euq";] fxuh fix (Guinea pig) esa Hkh mRifjorZuksa
(Mutation) dk v/;;u izkjEHk fd;kA xr 50 o"kkZas esa ,'jhfd;k dksykbZ
(Escherichia coli) ,oa U;wjksLiksjk (Neurospora) rFkk thok.kqHksft;ksa
(Bactriophage) vkfn thoksa esa feyus okys mRifjorZuksa esa fujUrj v/;;u fd;k
tkus yxk] D;kasfd ;g mRifjorZu ds v/;;u gsrq mi;qDr FksA

áwxks Mh ozht us lu~ 1901 esa buksFksjk ySekfdZ;kuk (Oenothera
lamarckiana) uked ikS/ks ij fd, x, iz;ksxksa ds vk/kkj ij tSo&fodkl ds
lEcU/k esa iF̀kd fl)kUr izLrqr fd;k ftls áwxks Mh ozht ds mRifjorZu
fl)kUr ds uke ls tkurs gaSA ;g fuEufyf[kr eq[; rF;ksa ij vk/kkfjr gS&

1- izdf̀r esa mRifjorZu lnSo gksrs jgrs gaSA
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2- uohu tho&tkfr;ksa dh mRifÙk NksVh&NksVh o vfLFkj fofHkUurkvksa ds
ih<+h lap; ,oa Øfed fodkl ds QyLo:Ik ugha gksrh gS cfYd ,d gh
ckj esa vdLekr~ ifjorZuksa ds QyLo:Ik gksrh gSA

3- mRifjorZu oa'kkuqxr gksrs gaSA

4- tkfr dk izFke lnL; ftlesa mRifjorZu y{k.k fodflr gksrk gS]
mRifjorZd (Mutant) dgykrk gSA

5- mRifjorZu vfuf'pr gksrs gSa] vr% fdlh Hkh fn'kk esa fcuk jksd&Vksd ds
gks ldrs gSaA ;s fdlh ,d va'k fo'ks"k esa ;k lkFk&lkFk ,d ls vf/kd
vaxksa esa gks ldrs gSa] ftlds dkj.k vax de ;k vf/kd fodflr gks
ldrs gSaA ;k iw.kZ :i ls foyqIRk gks ldrs gaS] ;k u, vax cu ldrs gSA

6- mRifjorZu tho ds fy, ykHknk;d rFkk gkfudkjd nksuksa izdkj ds gks
ldrs gSaA

7- ,d tuu tkfr ds mRifjorZuksa }kjk dbZ feyrh&tqyrh tkfr;k¡ ,d gh
lkFk fodflr gks ldrh gSaA

8- mRifjorZu nh?kZ ,oa vkdfLed gksrs gaSA

9- mRifjorZu ls ubZ tkfr;ksa dk fodkl gksrk gSA

10- mRifjorZu ij izkd`frd oj.k dk izHkko iM+rk gSA

mRifjorZu ds izdkj (Types of Mutations)

Tkhoksa ds thou dky esa gksus okys mRifjorZuksa dks fuEufyf[kr vk/kkjksa ds
vuqlkj foHksfnr@foHkkftr dj ldrs gSa&

(i) dksf'kdkvksa ds izdkj ds vk/kkj ij mRifjorZuksa ds izdkj (Types of
Mutation of the basis of types of the cell)

(ii) xq.klw=ksa ds vkdkj ,oa y{k.kksa@xq.kksa ds vk/kkj ij mRifjorZuksa ds izdkj
(Types of mutation on the basis of size and quality of chromosomes)

(iii) ley{k.kh@QhuksVkbi ds izHkko ds vk/kkj ij mRifjorZuksa ds izdkj
(Types of Mutations on the basis of phenotypie effect)

(iv) mRifÙk ds vk/kkj ij mRifjorZu ds izdkj (Types of Mutation on the
basis of origin)

(v) LoHkko ds izHkko ds vk/kkj ij mRifjorZu ds izdkj (Types of Mutation
on the basis of their nature and their effect)

(vi) fn'kk ds vk/kkj ij mRifjorZu (Mutations according to their direction)

(vii) xq.klw=ksa ds izdkj ds vk/kkj ij mRifjorZUk (Mutations according to
type of chromosomes)

(viii) ?kfVr@izkIRk gksus dh voLFkk ds vk/kkj ij mRifjorZu (Mutations
according to the stage at which they occur)
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(ix) izHkkoh dkjdksa ds vk/kkj ij mRifjorZu (Mutations according to the
affecting factors)

(A) dksf’kdkvksa ds izdkj ds vk/kkj ij mRiifjorZuksaa ds izdkj

(Types of Mutations on the Basis of the Types of the Cells)

'kjhj dksf'kdkvksa ds izdkj ds vk/kkj ij mRifjorZu nks izdkj ds gksrs gSa&

(A)
dksf”kdkvksa
ds izdkj ds
vk/kkj ij
mRifjorZu
1- tfeZuy
mRifjorZu
2- dkf;d
mRifjorZu

(B)
xq.klw=ksa ds
y{k.kksa ds
vkdkj ,oa xq.kksa
ds vk/kkj ij
mRifjorZu
1- thu
mRifjorZu
2-xw.klw=h;
mRifjorZu
3- xq.klw= lewg

(C)
QhuksVkbi ds izHkko ds vk/kkj ij
mRifjorZu
1- izHkkoh nf̀’Vxr
2- ek/;fed nf̀’Vxr
3- vkVkslksey vizHkkoh nf̀’Vxr
4- fyaxlgyXu nf̀’Vxr
5- ?kkrd
6- gkfudkjd

(D)
mRifÙk ds
vk/kkj
mRifjorZu
1- Lor%
mRifjorZu
2- iszfjr
mRifjorZu

(E)
LoHkko ds vk/kkj ij
mRifjorZu
1- tSo&jklk;fud
mRifjorZu
2- d̀f=e

mRifjorZu

(F)
fn”kk ds vk/kkj
ij mRifjorZu
1- izfrorhZ
mRifjorZu
2- vxzLFk
mRifjorZu

(G)
xq.klw=ksa ds izdkj
ds vk/kkj ij
mRifjorZu
1-vfyax xq.klw=h;
mRifjoZu
2- fyax lgyXu
mRifjorZu

(H)
?kfVr gkssus dh voLFkk
ds vk/kkj ij
mRifjorZu
1- ;qXedh mRifjorZu
2- ;qXeth mRiifjorZu

(I)
izHkkoh dkjdksa ds
vk/kkj ij
mRifjorZu
1- cfgtZfur
mRifjorZu
2- vUrtZfur
mRifjorZu

mRifjorZu ds izdkj

1- tfeZuy mRifjorZu (Germinal Mutation)& tc mRifjorZu tuu
dksf”kdkvksa (Reproductive cells) esa mRiUu gksrs gSa rks mls tfeZuy
mRifjorZu dgrs gSaA ;s nks izdkj ds gksrs gSa&

(i) ;qXeudh mRifjorZu (Gametic Mutation)& bl izdkj ds
mRifjorZu lEHkor% ;qXedtuu (Gametogenesis) ds nkSjku gkssrs
gSaA bl izdkj ds mRifjorZu vkuqoaf”kd gksrs gSa vkSj vkuqoaf”kdrk
ds fy, egRoiw.kZ gksrs gSaA ;g izkd`frd p;u ds fy,
dPpk eky (Raw material) fufeZr djrs gSaA
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(ii) ;qXeuth mRifjorZu (Zygotic Mutation)& bl izdkj ds
mRifjoZu ;qXeut (Zygote) ds fonyu (Cleavage) ds nkSjku
gksrs gSaA

2- dkf;d mRifjorZu (Somatic Mutation)& bl izdkj ds mRifjorZu
tho&”kjhj esa vdLekr~ dHkh&dHkh mlds thou dky esa gks ldrs gSaA
bl izdkj ds mRifjorZuksa dk izHkko dsoy nSfgd dksf”kdkvksa (Somatic
cells) ij gksrk gS] vr% Li’V gS fd ;s oa”kkuqxr ugha gksrs gSaA dkf;d
mRifjorZu dk vkuqoaf”kd ,oa mn~fodklh; egRo ugha gksrk gS] D;ksafd
dsoy ,dkdh dksf”kdk ,oa mudh lUrfr dksf”kdk,¡ gh mRifjorZu ls
lEcU/khr gksrh gSaA ;fn Hkzw.kh; voLFkk esa dkf;d mRifjorZu gksrk gS rks
mRifjofrZr dksf”kdk,¡ ,d dksf”kdkvksa ds lewg esa fn[kkbZ nsrh gSa vkSj
“kjhj ds dkf;d dksf”kdkvksa ds lewg ds #i esa ik;h tkrh gSaA dkf;d
mRifjorZu lkekU;r% dSUlj of̀) ls lEcU/khr fn[kkbZ nsrs gSaA dkf;d
mRifjorZu ds mnkgj.k euq’; ,oa buksFksjk ySekfdZ;kuk esa ik;k tkrk gSA
dkf;d mRifjorZu ds dkj.k euq’; esa vusd izdkj ds jksx gksrs gSaA

(B) vkdkj ,oa xq.kksa ds vk/kkj ij mRifjorZuksa ds izdkj

(Kinds of Mutation on the Basis of Size and Quality)

mi;qZä vk/kkj ij mRifjorZu fuEu izdkj ds gksrs gSa&

1- thu mRifjorZu (Gene Mutation)

2- xq.klw= mRifjorZu (Chromosomal Mutation)

3- xq.klw= lewg ds mRifjorZu (Genomatic Mutation)

1- thu mRifjorZu (Gene Mutation)& bl izdkj dk mRifjorZu fdlh
y{k.k fo”ks’k ds thu esa jklk;fud ifjorZu ds dkj.k gksrk gSA blesa
thu dk ewy y{k.k cny tkrk gS vr% bls fcanq mRifjorZu (Point
Mutation) Hkh dgrs gSaA

ekWxZu (Morgan, 1910) us yky us= okyh MªkslksfQyk efD[k;ksa dh
vkcknh esa vpkud ,d lQsn us= okyh uj eD[kh ns[khA bl uj eD[kh
dk mUgksaus lkekU; yky us= okyh eD[kh ls ladj.k djk;k vkSj ik;k
fd lQsn us= okyk y{k.k LFkk;h o “kq) uLyh FkkA ,slk vuqeku yxk;k
tkrk gS fd bl izdkj ds mRifjorZu DNA v.kq ds fdlh Hkkx esa
U;wfDy;ksVkbM (Nucleotides) dh iquO;ZoLFkk ds dkj.k gksrs gSaA thu
mRifjorZu (Gene Mutation) nks izdkj dk gksrk gS&

(i) {kkj ;qXe dk izfrLFkkiu (Base pair substitution)

(ii) Ýsef”k¶V mRifjorZu (Frame shift Mutation)

(i) {kkj ;qXe dk izfrLFkkiu (Base pair substitution)& bl
izdkj ds mRifjorZu lkekU;rk% vf/kd ik, tkrs gSaA buesa DNA
dh iqujkof̀Ùk ;k DNA ds fjis;j (Repair) ds le; xyr {kkj
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dk izos'k gks tkrk gSA {kkj ;qXe izfrLFkkiu esa fVªiysV dksMkWu
(Triplet codon) dk dksbZ {kkj nwljs {kkj }kjk izfrLFkkfir gks
tkrk gS ftlls dksMkWu (Codon) ifjofrZr gks tkrk gSA
mnkgj.kkFkZ&

lkekU; (Wild type) Ýse & CAT GAT CAT GAT CAT GAT CAT---

izfrLFkkiu ds ckn Ýse & A dk izfrLFkkiu G }kjk

CAT GAT CGT GAT CAT GAT CAT----
Mutation by substitution

;fn mRiofrZr dksMkWu fdlh vU; vehuks vEy ds fy, dksfMr
gksrk gS rks ikWfyisIVkbM Ük̀a[kyk esa vehuks vEy dk izfrLFkkiu gks
tkrk gSA

{kkj ;qXe izfrLFkkiu nks izdkj ds gksrs gSa&

(a) VªkfUt’ku (Transition)& ;g og izfrLFkkiu gS ftlesa ,d
I;wfju (Purine) dk izfrLFkkiu nwljh I;wfju }kjk gksrk gSA
¼A dk G }kjk ;k G dk A }kjk½ rFkk ,d fifjfeMhu
(Pyrimidine) dk izfrLFkkiu nwljh fifjfeMhu }kjk gksrk gS
¼T dk C }kjk ;k C dk T }kjk½

AG, CT

(b) VªkUlolZu (Transversion)& ;fn I;wfju {kkj dk izfrLFkkiu
fifjfeMhu }kjk o fifjfeMhu dk izfrLFkkiu I;wfju }kjk gks
rks ,sls izfrLFkkiu VªkU;olZu dgykrs gSaA

AT, GT, CG, CA

{kkj ;qXe izfrLFkkiu }kjk mRifjorZu lEHkor% nks pj.kksa esa gksrk
gSA ekuk fd ,d DNA f}d~ lw= (Double strand) esa ,d I;wfju
{kkj A dk foLFkkiu nwljs I;wfju {kkj G ds }kjk gks tkrk gS
¼VªkfUt”ku½A tc DNA dh iqujkof̀Ùk gksxh rks ;g nks Ük̀a[kyk,¡a
cuk,xk] ,d lkekU; nwljh mRifjofrZr] D;ksafd G ges'kk C ds
lkFk tksM+k cukrk gS] mRiofrZr DNA esa mRifjorZu ds fcanw ij
G-C gksxk

izfrykseu (Inversion)& tc DNA esa dksbZ {kkj fudydj fQj
ls mlesa izfryksfer Øe esa fuosf”kr gks tkrk gS rks mls izfrykseu
dgrs gSaA mnkgj.kkFkZ&

lkekU; CAT GAT CAT GAT CAT GAT CAT----

mRifjofrZr CAT GAT TAC GAT CAT GAT CAT ----
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fp= Ø- 4-13% Base Substitution Resulting from Mutation

(ii) Ýse f’k¶V mRifjorZu (Frame shift Mutation)& og
mRifjorZu ftlesa ,d ;k ,d ls vf/kd {kkj ;k rks ckgj
fudyrh (Deletion) gSa ;k tqM+ tkrh gSa (Insertion), Ýse f”k¶V
mRifjorZu dgykrs gSaA bl mRifjorZu dks Ýse f”k¶V uke
blfy, fn;k x;k gS] D;ksafd blesa mRifjorZu fcanq ds vkxs
tsusfVd dksM dh jhfMax Ýse dh fLFkfr esa ifjorZu (Shift) gks
tkrh gSA ,d ;k nks {kkj ds tqM+us ;k ckgj fudyus ls dksMkWu
dk Øe iw.kZr% u;k gks tkrk gS ftlls fcYdqy fHkUu vehuks vEy
curs gSaA ifj.kkeLo:i izksfVu Hkh vyx izdkj ds la”ysf’kr gksrs
gSa tks lkekU;r;k vfØ;k”khy gksrs gSaA ;g ns[kk x;k gS fd ;fn
jhfMax Ýse esa ifjorZu rhu U;wfDy;ksVkbM (Nucleotide) }kjk
gksrk gS rks izksfVu lkekU; curk gS] blesa dsoy ,d vehuks
vEy ;k rks vuqifLFkr gksrk gS ;k vfrfjDRk gksrk gSA

fMyh’ku (Deletion)& ;fn ,d U;wfDy;ksVkbM Ük̀a[kyk
ls ,d ;k vf/kd {kkj ckgj gV tkrs gSa rks og fMyh”ku dgykrk
gSA ;g ns[kk x;k gS fd ;fn ,d Hkh {kkj gV tkrk gS rks izksfVu
ds fy, tks lans'k Hkstk tk jgk gS og vkmV vkWQ Ýse (Out of
frame) gksrk tkrk gS vkSj ,d u;k Øe curk gSA
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lkekU; lans'k: CAT GAT CAT GAT CAT GAT CAT ----

- C

Lkans'k tks vkmV vkWQ CAT GAT ATG ATC ATG ATC Ýse gks
tkrs gS: AT ----

fp= Ø- 4-14% Diagrammatic Representation of Effect of Insertion or
Deletion on mRNA.

bUl’kZu (Insertion)& vkuqoaf”kd lans'k ,d ;k vf/kd {kkj ds
tqM+us ls Hkh ckf/kr (Disturbed) gks tkrk gSA

mnkgj.kkFkZ&

lkekU; lans’k% CAT GAT CAT GAT CAT GAT CAT ----

+ G

lans’k tks vkmV vkWQ CAT GAT GCA TGA TCA TGA Ýse
gks tkrk gS% TCA ----

mRifjorZu dh fuEufyf[kr le#irk (Analogy) ds }kjk O;k[;k
dj ldrs gSaA ekuk fd vkuqoaf”kd lwpuk (Genetic message)
fuEufyf[kr okD; esa fufgr gS&

1. “THE MAN WHO HAS ONE EYE CAN SEE YOU”

bl okD; esa izR;sd “kCn esa rhu v{kj (Letter) ,d dksMksu
(Codon) dks n”kkZrs gSaA

2- ;fn v{kj ‘W’ dks WHO lssa gVk fn;k tk;s ¼foyksiu &
Deletion½] rc okD; gksxk&

THE MAN HOH ASO NEE YEC ANS EEY OU -
MAN “kCn ds i”pkr~ okD; vFkZghu (Meaningless) gks tkrk gSA
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3- ;fn v{kj ‘A’ dks “kCn MAN ds i”pkr~ tksM+k tk, ¼Insertion-
bUl”kZu½ rc Hkh okD; MAN ds i”pkr~ vFkZghu gks tk;sxkA

THE MAN AWH OHA SON EEY ECA NSE EYOU -

4- ;fn WHO “kCn esa ls v{kj ‘H’, ‘U’ v{kj ds }kjk cnyk tkrk
gS (Substitution) rc okD; gksxk&

THE MAN WUO HAS ONE EYE CAN SEE YOU -

rc okD; Eksa ,d “kCn WUO vFkZghu gksxkA

5- ;fn “kCn WHO dks ifjofrZr dj fn;k tk;s ¼izfryksiu&
Inversion½ rc okD; gksxk&

“THE MAN OHW HAS ONE EYE CAN SEE YOU”

bl okD; esa dsoy ,d “kCn ‘OHW’ vFkZghu gksxkA

6- ;fn “kCn WHO esa ls v{kj ‘W’ dks fudky dj ‘Z’ v{kj dks
ONE “kCn ds i”pkr~ tksM+ fn;k tk;s ¼foyksiu] bUl”kZu&
Deletion, Insertion½ rc okD; gksxk&

THE MAN HOH ASO NEZ EYE CAN SEE YOU

dsoy ogh “kCn ftlesa v{kj dk foyksiu ,oa tksM+k tkrk gS]
vFkZghu gksrs gSaA

dsoy ,d vehuks vEy (Amino acid) ds ifjorZu ds dkj.k
y{k.k iz:ih (Phenotype) ij vR;kf/kd ?kkrd izHkko gksrk
gS& gheksXyksfcu (Haemoglobin) tksfd euq’; ds jDRk esa
mifLFkr yky jDRk df.kdkvkas (Red blood corpuscles) esa ik;k
tkrk gS] ,d izksfVu v.kq (Molecule) gksrk gS ftlesa 4 Ük̀a[kyk,¡
(Chains) & 2 vYQk (Alpha) ,oa 2 chVk (Beta) Ük̀a[kyk,¡ gksrh
gSa aA bu Ük̀a[kykvksa esa vehuks vEy ,d fuf”pr Øe esa O;ofLFkr
gksrs gSaA lkekU; RBC r”rjh (Disc) vkdkj ds gksrs gSaA
fgeksXyksfcu (Haemoglobin) lajpuk esa ifjorZu ds dkj.k dqN
izdkj dh jDRk{kh.krk (Anaemia)& tSls g¡fl;kdkj dksf”kdk
jDRk{kh.krk (Sickle cell anaemia) ,oa gheksXyksfcu D jDRk
{kh.krk (Haemoglobin D anaemia) ik;h tkrh gSA g¡fl;kdkj
dksf”kdk jDRk {kh.krk esa R.B.C. g¡fl;k vkdkj (Sickle shaped)
ds gksus ds dkj.k vkWDlhtu nkc de gks tkrh gS] blls
vkWDlhtu lajpj.k@ifjogu ds fy, de izHkkoh gksrh gSA blds
ifj.kkeLo#i èR;q gks tkrh gSA lkekU; gheksXyksfcu esa vehuks
vEy] XywVsfed vEy (Glutamic acid) NBoh (Sixth) fLFkfr esa
gksrh gSA g¡fl;kdkj dksf”kdk gheksXyksfcu C esa (Lysine) tqM+
tkrk gSA
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1 2 3 4 5 6 7 8
A Valine histidine Leucine Theronine Proline Glutamic

acid
Glutamic
acid

Lysine

B Valine histidine Leucine Theronine Proline Valine Glutamic
acid

Lysine

C Valine histidine Leucine Theronine Proline Lysine Glutamic
acid

Lysine

fgeksXyksfcu v.kq ds Hkkx NBoha (Sixth) fLFkfr esa vehuks vEy ds
vUrj dks n”kkZrs gSa&

(A) lkekU; fgeksXyksfcu (Normal haemolgobin)

(B) g¡fl;kdkj dksf”kdk fgeksXyksfcu (Sickle haemoglobin)

(C) fgeksXyksfcu C (Haemoglobin C)

vFkZghu@fellsUl mRifjorZu (Missense Mutation)&
vFkZghu mRifjorZu (Missense mutation) og gksrk gS tks fd ,d
ikWfyisIVkbM (Polypeptide) Ük̀a[kyk eas ,d vehuks vEy] nwljs
vehuks vEy ds }kjk ifjofrZr gksrk gSA mRifjorZu ds
ifj.kkeLo:Ik ,d dksMksu (Codon) esa ,d {kkj] nwljs {kkj
ds }kjk izfrLFkkfir gksrk gSA vFkZghu mRifjorZu (Mutation)
izfrLFkkfir (Substitution), foyksiu (Deletion)] ;k bUl”kZu
(Insertion) ds dkj.k gksrk gSA

vFkZghu mRifjorZu (Missense mutation) izfrLFkkfir ds }kjk
gksrs gSa] blesa izksfVu vius lkekU; izfr:i (Counterpart) ls ,d
vehuks vEy (Amino acid) ds dkj.k fHkUu gksrs gSaA bl izdkj ds
izksfVUl ds }kjk lkekU; tSfod fØ;k dks djrs gSaA
fQuk;y,ysuhu (Phenylalanine) esa ,d dksMksu (Codon)
‘UUU’ gksrk gSA ,dy {kkj izfrLFkkfir (U→G) ds dkj.k
UGC- flLVhu (Cysteine) ds dksMksu esa ifjofrZr gks tkrk gSA
vr% mRifjorZu ds i”pkr~ tks izksVhu fufeZr gksrk gS rc ;g
lkekU; izksfVu ds leku gksrk gS] dsoy fQuk;y,ysuhu
(Phenylalanine) ds LFkku ij flLVhu (Cysteine) izfrLFkkfir
gksrk gSA yxHkx Kkr vk/ks ls vf/kd ekuo gheksXyksfcu esa vehuks
vEy dk izfrLFkkiu gksrk gS ftlesa ,dy {kkj VªkUlolZZu
(Transversion) gksrk gSA

ukulsUl mRifjorZu (Nonsense Mutation)& vehuks vEy
(Amino acid) ds 64 dksMksUl (Codons) esa ls 61 dksM (Code)]
tcdh rhu vUrLFk dksMksUl (Termination codons) ,sls gksrs gSa
tksfd fdlh Hkh vehuks vEy dks Li’V ugha djrs gSaA rhu vUrLFk
dksMksUl (Termination codon) UAA, UAG ,oa UGA gksrs
gSaA ,d dksMksu (Codon) tks ,d vehuksa vEy (Amino acid) dh
vUrLFk dksMksu (Termination codon) ls fof”k’Vrk n”kkZrs gSa]
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mRifjorZu ds ifj.kkeLo:i ifjofrZr gksrk gSA bldks ukWulsUl
mRifjorZu (Nonsense mutation) dgrs gSaA tSls fd ;fn UAC
dksMksu ¼Vk;jksflu ds fy,½ ,d {kkj izfrLFkkiu (C→ G) djrk
gS og ,d vUrLFk dksMksu UAG gks tkrk gSA

,d ukWulsUl mRifjorZu (Nonsense Mutation) vUrLFk fcanq
ij ikWfyisIVkbM (Polypeptide) dk la”ys’k.k djrk gSA blds
ifj.kkeLo:i ikWfyisIVkbM Ük̀a[kyk tks la”ysf’kr gksrh gS og viw.kZ
gksrh gSA bl izdkj dh Ük̀a[kyk tSfodh :i ls vfØ;k”khy gksrh
gSa D;ksafd ,d ukWulsUl mRifjorZu (Nonsense mutation)
la”ysf’kr gksus okys ,Utkbe esa vR;kf/kd :i ls ifjorZu djrk gS
tksfd y{k.k iz:i (Phenotype) ls vFkZghu mRifjorZu dh vis{kk
vf/kd ?kkrd izHkko n”kkZrs gSaA

ikWfyisIVkbM Ja`[kyk (Polypeptide chain) dk la”ys’k.k 5'&3'
fn”kk esa gksrk gSA bl dkj.k ukWulsUl mRifjorZu 5' fljs ds
ikl ,d NksVh J̀̀a[kyk esa cnyrh gS] ftlesa dksbZ tSfod fØ;k
ugha gksrh gSA blds foijhr 3' fljs ds ikl ukWulsUl
mRifjorZu ,d iw.kZ J̀̀a[kyk esa ifjofrZr gksrh gS] ftlesa vusd
lkekU; tSfodh fØ;k,¡ ik;h tkrh gSaA

vUrLFk dksMksu esa mRifjorZu (Mutation in termination
codon)& dqN mRifjorZu] ukWulsUl mRifjorZu (Nonsense
mutation) ds foijhr Hkh gksrs gSaA vr% ,d mRifjorZu vUrLFk
dksMksu (Termination codon) dks lsUl dksMksu (Sense codon)
esa ifjofrZr dj ldrk gSA eq[; :i ls vehuks vEy (Amino
acid)& ekuo fgeksXyksfcu dh J̀̀a[kyk lkekU; :i ls 141 vehuks
vEy vo”ks’kh yEch gksrh gSA mRifjorZu U → C vUrLFk dksMksu
(Terminal codon) UAA ls CAA rd XywVsehu dksMksu
(Glutamine codon) ifjofrZr dj nsrh gSA J̀̀a[kyh; la”ys’k.k
(Chain synthesis) lkekU; vUrLFk fcanq gksrk gS vkSj 172 vehuks
vEy ;qä ikWfyisIVkbM J̀̀a[kyk (Polypeptide chain) dks fufeZr
djrk gSA

lqIr mRifjorZu (Silent Mutation)& dksbZ Hkh thu mRifjorZu
(Gene mutation) tks y{k.k iz:ih (Phenotype) dks vfHkO;ä
ugha djrk gS] lqIr mRifjorZu (Silent mutation) dgykrk gSA
lqIr mRifjorZu vusd izdkj ds gksrs gSa&

1- vkuqoaf’kd dwV (Genetic code) Úgkflr gksrk gS] vFkkZr~ ,d ls
vf/kd dksMksu (Codon) ,d vehuks vEy dks Li’V djrk gSA
tSls fd nksuksa AAG ,oa AAA ykbflu dh O;k[;k djrs
gSaA ;fn dksMksu AAG esa mRifjorZu AAA ls gksrk gS] fQj
AAA dksMksu ykbflu (Lysine) dks Li’V djrk gSA tc
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mRifjorZu f=d~ dwV (Triplet codon) okLrfod esa vehuks vEy
ds leku gksrk gS rc vehuks vEy esa dksbZ ifjorZu ugha
gksxkA ;g mRifjorZu lqIr izdkj (Silent type) dk gksxk] D;ksafd
DNA {kkj Øe esa ifjorZu gksrk gS] ysfdu tks izksfVu la”ysf’kr
gksrk gS mlds vehuks vEy ds Øe esa dksbZ ifjorZu ugha gksrk gSA

2- dksMksu (Codon) esa ifjorZu ds ifj.kkeLo:i vehuks vEy dk
izfrLFkkiu (Substitution) gksrk gS] ysfdu ;g bruk dkQh ugha
gksrk fd izksfVu ds dk;Z dks :ikUrfjr dj ldsA

3- mRifjorZu thu esa gksrk gS tksfd fØ;k”khy ugha gksrk gS ;k
mldk izksfVu ijh{k.k ds ,d pj.k rd vko”;d ugha gksrh gSA

4- fujUrj vf/kya?ku mRifjorZu (Suppressor mutation) dh
mifLFkfr ds dkj.k mRifjorZu ds lqIr gksus ds dkj.k gksrk gSA
vkuqoaf”kd vf/kya?ku (Suppression) esa fofHkUu LFky ij nwljk
mRifjorZu] izFke mRifjorZu ds izHkko dks u’V dj nsrk gSA

vkuqoaf’kd vf/kya?ku@foyksiu (Genetic Suppression)&
y{k.k iz:ih (Phenotype) ij mRifjorZu] foijhr Hkh gks ldrk
gS ftlds dkj.k lkekU; izdkj (Wild type) okil izkIr gksrk gSA
bl izdkj foijhr mRifjorZu vf/kya?ku ;k foyksiu
(Suppression) ds dkj.k ;k myVQsj (Reversion) ds dkj.k
gksrk gSA

;fn okLrfod O;qRØe.k@myVQsj (Reversion) esa ewy
vkuqoaf”kd ifjorZu gksrk gS AC → A mRifjorZu dksMksu GCU
¼,ysuhu&Alanine½ ls GAU ¼,sLikVsZV&Aspartate½ rd ifjofrZr
gksxkA blds ifj.kkeLo:i fufeZr ,Utkbe vfØ;k”khy (Inactive)
gks tkrk gSA okLrfod O;qRØEk.k (True reversion) esa A →C
O;qRØfer mRifjorZu ,ysuhu (Alanine) ds dksMksu GAU →
GCU dks cuk, j[krk gSA bl izdkj dk mRifjorZu mYVk
mRifjorZu (Back mutation) dgykrk gSA ;fn vf/kya?ku
(Suppression) fofHkUu LFky ij gksrk gS rFkk mRifjorZu dk
y{k.k iz:ih (Phenotype) dk fuokj.k gksrk gSA okLrfod
O;qRØe.k] vf/kya?ku (Suppression) ls fHkUu gksrk gS] dsoy
vf/kya?kuh; mRifjorZd iqu% la;kstu mRiUu djrs gSa] ftlls
mRifjofrZr y{k.k iz:ih iqu% izkIr gksrk gSA vf/kya?ku mRifjorZu
nks izdkj ds gkrs gSa&

vUrjk vkuqoaf’kdh; vf/kya?ku@foyksiu (Intrageneic
Suppression)& mRifjorZu nwljs ;k vU; mRifjorZu ds dkj.k
mlh thu esa foyksfir gks tkrk gSA ;g vusd izdkj ds gksrs gSa&

1- vUrjkdksMksu vf/kya?ku (Intracodon suppression)& ,d
dksMksu tksfd mRifjorZu ds dkj.k ifjorZu n”kkZrk gS] rc
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dksMksu esa ,d nwljk mRifjorZu gksxk tksfd ,Utkbe dk;Z ds
fy, ?kkrd gksxkA vr% GCU (Alanine) dks mRifjorZu GAU
rd ¼,sLikVsZV&Aspartate½ ds dkj.k ,Utkbe vfØ;k”khy
gksxkA nwljk mRifjorZu A → U osykbu (Valine) ds fy, G
dksMksu fufeZr djsxk vkSj vkaf”kd ;k iw.kZ :i ls ,Utkbe
fØ;k dks cuk, j[ksxkA

Mutation nwljk mRifjorZu
GCU GAU GAU

Alanine Asparate Valine
inactive enzyme active anyme

izFke gkfudkjd izHkko ds dkj.k mRifjorZu dksMksu ds vanj nwljs
mRifjorZu ds dkj.k foyksfir gks tk;sxkA bl foyksiu dks
bUVªksdksMksu vf/kya?ku (Inactracodon suppression) dgrs gSaA

2- jhfMax Ýse mRifjorZu (Reading frame mutation)& thu ds
fofHkUu LFky ij nwljk mRifjorZu] izFke mRifjorZu ds izHkko dks
lekIr ;k mnklhu dj nsrk gSA bl ifjorZu dks jhfMax Ýse esa
izFke mRifjorZu ds dkj.k mRifjorZu dh foifjr fn”kk eas gVkus
ds dkj.k gksrk gSA foyksiu ds izHkko ,oa tksM+us dks vxzfyf[kr
ifjdYiuk Øe dks n”kkZ;k gS&

mRNA GUU CUG UUU CCU CGA ACU GAC GCA AUC
GGU A

ikWfyisIVkbM -Val - Leu - Phe - Pro - Arg - Thr - Asp - Ala
(Polypeptide) - Lle - Gly -

Normal mRNA and Polypeptide
-U

mRNA GUU CUG UUC CUC GAA GUG ACG CAA UGG
GUA A

ikWfyisIVkbM -Val- Leu- Phe- Leu- Glu- Leu- Thr- Gln Ger- Val-
(Polypeptide)

rr̀h; dksMksu ls U foyksiu ds dkj.k jhfMax Ýse dk f”k¶V gksrk
gS ¼Phe- izHkkfor ugha gksrk gS D;ksafd dksM Úgkflr gksrk gS½ blds
ifj.kkeLo:i vehuks vEy esa ifjorZu gksrk gS vkSj izksVhu
vfØ;k”khy gksrk gSA

+U
mRNA GUU CUG UUC CUC GAA CUG ACU GCA AUC

GGU
ikWfyisIVkbM
(Polypeptide)
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U dk tksM+uk ewy fjfMax Ýse dks tksM+us ds fcanq ds ckn rd cuk,
j[krk gSA vehuks vEy dk Øe lkekU; gksrk gS] dsoy nks
mRifjorZu ds chp dqN vo”ks’kksa (Residue) dks NksM+djA

3- ,d vehuks vEy ds izFke mRifjorZu LFky dh dqN nwjh ds ckn
izfrLFkkiu A (Tryptophan synthetase) esa izkjfEHkd mRifjorZu
¼Xyk;flu→XywVsfed vEy½ ds ifj.kkeLo:i ,d
vfØ;k”khy ,Utkbe cukrk gSA bl mRifjorZu ds izHkko dks
nwljk mRifjorZu Bhd dj nsrk gS& ¼Vk;jkslhu&flLVhu½ ;g
nwljk mRifjorZu mlh thu esa 36 vehuksa vEy vo”ks’k ij gksrk
gSA ;g mRifjorZu ,Utkbe ds dk;Z dks cuk, j[krk gSA

(B) vUr%vkuqoaf’kdh vf/kya?ku (Intergenic
Suppression)& ;fn ,d thu esa mRifjorZu ds gkuhdkjd
izHkko dks nwljs thu esa mRifjorZu ds }kjk Bhd fd;k tk ldrk
gSA bl fof/k dks cká vkuqoaaf”kdh; ;k vUr%vkuqoaf”kdh;
vf/kya?ku (Extragenic or intergenic Suppression) dgk x;k gSA
bl izdkj ds mRifjorZu dh izeq[k fo”ks’krk gS fd nks iF̀kd thUl
esa mRifjofrZr vfHkfØ;k,¡ gksrh gSaA ;g nks thUl fofHkUu xq.klw=ksa
(Chromosomes) ij fLFkr gksrs gSaA

ikWfyisIVkbM Ük̀a[kyk dk la”ys’k.k dk lekfIr vUrLFk dksMksu&
UAA, UAG ;k UGA ds }kjk gksrh gSA og mRifjorZu tks ,d
dksMksu dks tks vehuks vEy dks Li’V djrk gS] vUrLFk dksMksu
¼ukWulsUl mRifjorZu½ esa ifjofrZr djrk gS] ds ifj.kkeLo:i
viw.kZ ikWfyisIVkbM J̀̀a[kyk curh gSA bl izdkj dh J̀a[kyk,¡
vfØ;k”khy gksrh gSaA ukWulsUl mRifjorZu (Nonsense mutation)
ds izHkko dks nwljs thu esa mRifjorZu ds }kjk foyksfir fd;k
tkrk gS& vUr%vkuqoaf”kdh mRifjorZu (Intergenic mutation)A

tRNA v.kq ds ,.MhdksMksu (Anticodon) dks cnyuk ,d fof/k
gksrh gS ftlds }kjk ukWulsUl dksMksu (Nonsense codon) ds
izHkko dks nck;k tk ldrk gSA XywVsehu (Glutamine) ds
fy, ,d dksMksu CAG gSA dksMksu] Gln-tRNA ds ,.VhdksMksu
GUG ds }kjk igpkuk tkrk gSA XywVsehu dksMksu CAG esa
mRifjorZu gksrk gS & CAG → UAG tksfd ,d vUrLFk gksrk gS
tks viw.kZ J̀àa[kyk curh gS og lkekU;r;k vfØ;k”khy gksrh gSA

ukWulsUl dksMksu UAG dk izHkko nwljs thu ij mRifjorZu
ds }kjk nck;k tk ldrk gSA Vk;jksflu (Tyrosine) tRNA
dk ,.VhdksMksu 3' AUG 5' gksrk gSA vf/kya?ku@foyksiu
mRifjorZu bl ,.VhdksMksu dks 3' AUC 5' esa G → C ds
izfrLFkkiu }kjk cny nsrh gSA



421

thou dh mRifÙk
,oa fodklokn

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

fp= Ø- 4-15% Intergenic Suppression. Deleterious effect of Mutation
of Glutamine (Gln) Codon (CAG) to Termination Codon (UAG) is

Neutralized by Mutation of Normal Tyrosine tRNA Anticodon (AUG)
to AUC which Reads the Termination Codon for Tyrosine

mi;qZDRk n”kkZ, vf/kya?ku@foyksiu mRifjorZu ds izdkj dk p;u
rHkh fd;k tk ldrk gS tc tRNA tksfd mRifjofrZr gksrk gS]
og la”ys’k.k ds fy, vko”;d ugha gksA

2- xq.klw= ifjorZu (Chromosomal Mutation)& bl izdkj ds
mRifjorZu xq.klw= ds VwVus&QwVus] iqufeZyu vFkok vU; xq.klw=ksa ds
lkFk tqM+us vkfn ls vFkok xq.klw=ksa dh la[;k ,oa fo”ks’krkvksa esa ifjorZu
ds dkj.k mRiUu gksrs gSaA bl izdkj ds ifjorZu xq.klw=ksa esa
izk;% ;qXedtu dh izfØ;k ds nkSjku gksrs gSaA bl izdkj ds ifjorZuksaa dks
lkekU;r;k igpkuk tk ldrk gS] D;ksafd ;g dkf;d ifjorZu
(Phenotypepic change) mRiUu djrs gSaA budh oa”kkuqxfr es.My ds
fu;e ds vuqlkj gksrh gSA xq.klw= mRifjorZu fuEufyf[kr voLFkkvksa esa
gksrs gSa&

(a) foyksiu (Deletion)& v/kZlw=h foHkktu ds le; xq.klw= igys
2 ;k vf/kd VqdMksa esa c¡Vrs gSaA fofue; ds le; letkr
xq.klw=ksa ds bUgh VqdM+ksa ds chp vnyk&cnyh gksrh gSSA blesa
dHkh&dHkh ,d ;k vf/kd VqdMs+ le; ij okil ugha tqM+ ikrs gSa
rFkk dksf”kdknzO; esa ?kqydj lekIr gks tkrs gSa ftlls xq.klw=ksa
dh la[;k ,oa vkdkfjdh esa ifjorZu gks tkrk gSA ¼fp= 4-15½A
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fp= Ø- 4-16% Deletion (Middle Piece of Chromosome Falls Out)

(b) LFkkukUrj.k (Translocation)& bleas ,d ;k vf/kd xq.klw=ksa
ds VwVs VqdM+s vletkr xq.klw= ls tqM+ tkrs gSaA ;g fuEufyf[kr
izdkj ds gksrs gSSaA ¼fp= 4-16½A

fp= Ø- 4-17% Translocation

(i) lk/kkj.k LFkkukUrj.k (Simple Translocation)& bl izdkj
ds mRifjorZu esa xq.klw= esa ls ,d NksVk&lk Hkkx VwVdj nwljs
xq.klw= (Chromosomes) ds Hkkx ls tqM+ tkrk gS] ;g
mRifjorZu cgqr de fn[kkbZ nsrs gSaA

(ii) foLFkkiu LFkkukUrj.k (Shift Translocation)& bl izdkj
ds mRifjorZu esa xq.klw= (Chromosomes) ds chp ls dksbZ
Hkkx VwVdj vletkr xq.klw= (Heterozygous Chromosomes)
ds fdlh Hkkx ls tqM+ tkrk gSA
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(iii) O;qRØfed LFkkukUrj.k (Reciprocal Translocation)& bl
izdkj ds mRifjorZu esa nks vletkr (Heterzygous) xq.klw=ksa
ds e/; [k.Mksa (Parts) dh vnyk&cnyh gksrh gSA
¼fp= 4-17½A

(c) mRØe.k (Inversion)& blesa ,d ;k vf/kd VqdM+ks ls ijLij
tqM+us ls buds fljs cny tkrs gSaA izR;sd ckj thUl dh la[;k
xq.klw= esa ugh cnyrh] ysfdu fdlh thu lewg ds 180°
ij ?kweus ls thUl (Genes) dk Øe (Serial) ifjofrZr gks tkrk
gSA bl fof/k dks mRØe.k dgrs gSaA vxj xq.klw= b c d f g h
gSaA ;g b c rFkk g h LFkku ij VwV tkrk gS rFkk e/; dk [k.M
180° ij ?kwe tkrk gS rc thUl dk Øe xq.klw=ksa esa a b g f e d c
h gks tkrk gSSA mRØe.k (Iversion) nks izdkj ds gksrs gSa&

fp= Ø- 4-18% Diagrammatic Representation of Translocation

(i) iWjklsf.Vªd (Paracentric)& blesa xq.klw= ls.Vªksfe;j
(Centromere) ds dsoy ,d gh vksj ls nks LFkkukas ij VwVdj
mRØe.k gksrk gSA

(ii) isfjlsf.Vªd mRØe.k (Pericentric inversion)& blesa
ls.Vªksfe;j (Centromere) lfgr xq.klw= VwVdj mRØe.k djrs
gSaA blesa ls.Vªksfe;j mifLFkr jgrs gSA

(d) vko`fÙk (Duplication)& blesa fdlh xq.klw= ij ,d vFkok
vf/kd thUl nksgjs gks tkrs gSaA ;g ,d izdkj ls foyksiu dh
foijhr fØ;k gksrh gSA xw.klw= esa vleku thu fofue; ds dkj.k
gksus okyh of̀) dks vkof̀Ùk dgrs gSaA ;g fuEufyf[kr izdkj dh
gksrh gS&

(i) VW.Mse vko`fÙk (Tandem duplication)& bl izdkj ds
mRifjorZu esa tqMs+ gq, xq.klw= Hkkx esa thUl dk vuqØe
(Serial) okLrfod vuqØe (Serial) ds leku gh gksrk gSA
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mnkgj.k& ;fn vkof̀Ùk Hkkx ABC gks rks Vs.Me vkof̀Ùk esa
ABC ABC DEG vuqØe gksxkA

(ii) mRØfer VW.Mse vko`fÙk (Reverse tandem duplication)&
bl izdkj ds mRifjorZu esa thUl dk vuqØe (Serial)
okLrfod xq.klw= ds vuqØe ds Bhd foijhr gksrk gSA tSls
vkof̀Ùk Hkkx ABC gks tks mRØfer Vs.Me esa ABC CBA DEF
vuqØe ik;k tk,xkA

(iii) foLFkkfir vko`fÙk (Displaced duplication)& bl izdkj ds
mRifjorZu esa xq.klw= Hkkx fdlh Hkh vletkr xq.klw= ls tqM+
tkrk gSA vuqØe iF̀kd~ gksrk gSA

fp= Ø- 4-19% Diagrammatic Representation of Inversion

fp= Ø- 4-20% (a, b, c) Duplication
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3- xq.klw= lewg ds mRifjorZu (Genomatic Mutation)& bl izdkj ds
mRifjorZuksa esa xq.klw=ksa dh la[;k cny tkrh gSA mnkgj.k ds fy,]
lku/; fizejkst dh tkfr esa xq.klw=ksa dh la[;k ewyr% 14 gksrh gS] ijUrq
mRifjorZu ds QyLo#i bldh ,slh lkr tkfr;k¡ ns[kh xbZ ftuesa
xq.klw=ksa dh la[;k Øe”k% 15] 16] 20] 22] 24] 26 rFkk 28 FkhaA xq.klw=ksa
dh la[;k esa bl ?kVk&c<+h dks fo’kexq.ku ;k ,sU;wIykWbMh (Aneuploidy)
dgrs gSaA dHkh&dHkh xq.klw=ksa dh la[;k vxqf.kr la[;k dh frxq.kh rFkk
pkSxq.kh gks tkrh gSA bls cgqxqf.krk (Ploidy) dgrs gSaA

cgqxqf.krk (Polyploidy) fuEufyf[kr izdkj ls mRiUu gksrh gS&

1- Locgqxqf.krk (Autopolyploidy)&

(a) vxqf.kr ;qXed (Haploid gamete) ,oa f}xqf.kr ;qXed
(Diploid gamete) ds ijLij la;qXeu (Fusion) ds }kjkA
mnkgj.k& Lof=xqf.krk (Autotriploidy)A

(b) nks ’kqØk.kqvksa (Sperms) }kjk ,d gh v.Mk.kq (Ovum) dks
fu’ksfpr (Fertilize) djus lsA mnkgj.k& Lof=xqf.krk
(Autotriploidy)A fMozht (Devries) us 1908 eas vks;uksFksjk
(Oenothera)] jeS;k (Rammaiah) us 1931 esa rFkk 1942 esa
jaxkLokeh (Rangaswami) us cktjk ds ikS/kksa esa f=xqf.krk
(Triploidy) dk v/;;u fd;k] ,sls ikS/kksa eas ifÙk;k¡ vf/kd
ik;h tkrh gSa rFkk iq’iksaa dk de fodkl gksrk gSA

(c) f}xqf.kr ;qXeut (Diploid zygote) esa vilkekU; lelw=h
foHkktu (Abnormal mitosis) ds dkj.k dksf”kdkvksa esa
xq.klw=ksa (Chromosomes) dh la[;k nksxq.kh gksus ds dkj.kA
mnkgj.k& LoprqxqZf.krk (Autotetraploidy)A

(d) vilkekU; v)Zlw=h foHkktu (Abnormal meiosis) ds }kjk
mRiUu f}xqf.kr ;qXedksa (Diploid gemetes) ds ijLij la;qXeu
lsA mnkgj.k& LoprqxqZf.krk (Autotetraploidy)A

(e) f}xqf.kr ;qXed rFkk f=xqf.kr ;qXed (Triploid gamete)
ds ijLij la;qXeu lsA mnkgj.k& Liapxqf.krk
(Autopentaploidy)A

2- ijxqf.krk (Alloploidy)& blesa nks fudV lEcU/kh tkfr;ksa ds
f}xqf.kr ;qXed (2x) ijLij la;ksftr gksdj ijxqf.kr tho cukrs
gSa] tSls& fudV lEcU/kh tkfr;ksa esa xq.klw=ksa esa dqN u dqN
fHkUurk vo”; gksrh gS ftlds dkj.k v)Zlw=h foHkktu ds
le; ;qXeu ugha gks ikrk gS ftlls dHkh&dHkh xq.klw=ksa ds nksuksa
lSV ,d gh ;qXed esa igq¡p tkrs gSaA ;fn ,sls nks ;qXed ijLij
la;kstu djsa rks buesa prqxqZf.kr ladj (Allotetraploid) curk gSA
blesa izR;sd tkfr ds xq.klw=ksa ds nks lSV gksrs gSaA
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mnkgj.k& jSQsuksczSfldk (Raphanobrasssica), jsQssul lsVkboe
(Rapahanus sativum-2n = 18) ,oa czsfldk vksysjsfl;k (Brassica
oleracea-2n=18) #lh oSKkfud dkiZs'ksaUdksa (Karpechenko) us
1927 esa ewyh ds vanj ijxqf.krk dks n”kkZ;kA

3- fo"kexqf.krk (Heteroploidy) fuEufyf[kr nks izdkj dh gksrh
gS&

(I) iw.kZ xq.klw= ds leqPp; esa ifjorZu (Change in
complete set of chromosomes)& bls lqxqf.krk (Euploidy)
Hkh dgrs gSaA blesa nks izdkj dh fofHkUurk fo’kexqf.krk ;k
ifjorZu ik, tkrs gSaA

(i) vxqf.krk (Haploidy)& blesa dqy ,d xq.klw= leqPp;
¼lSV½ gksrk gS% (n ;k x)A

(ii) cgqxqf.krk (Polyploidy)& blesa xq.klw= ds leqPp;
(Set of Chromosomes) nks ls vf/kd ik, tkrs gSaA ;g
fuEufyf[kr izdkj dh gksrh gS&

(a) f=xqf.krk (Triploidy) = 3n ;k 3x

(b) prqxZqf.krk (Tetraploidy) = 4n ;k 4x

(c) iapxqf.krk (Pentaploidy) = 5n ;k 5x ,oa

(d) ‘k’Bxqf.krk (Hexaploidy) = 6 n ;k 6x

(II) xq.klw= ds leqPp; esa xq.klw=ksa dh la[;k esa ifjorZu
(Change in the number of chromosomes of set of
chromosomes)& bls vlqxqf.krk (Aneuploidy) Hkh dgrs
gSaA ;g fuEufyf[kr izdkj dh gksrh gS&

(i) ,d U;wulw=h (Monosomic)& blesa xq.klw= leqPp; esa
ls ,d xq.klw= dh deh ik;h tkrh gSA (2n – 1)A

(ii) cgqvf/klw= (Polysomic)& blesa xq.klw= leqPp;
esa ,d ;k vf/kd xq.klw=ksa dh of̀) gksrh gS] (2n + 2)A

(a) ,dkf/klw=h (Trisomic) = 2n + 1

(b) f}vf/klw=h (Tetrasomic) = 2n + 2

(iii) f}U;wulw=h (Nullisomic)& ,d ;qXe ds nksuksa xq.klw=ksa
dh deh gksrh gS (2n + 2)A
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(C) ley{k.kh@QhuksVkbi ds izHkko ds vk/kkj ij
mRifjorZu ds izdkj
(Types of Mutation on the Basis of Phenotypic Effect)

lHkh mRifjorZu thoksa esa QhuksfVfid (Phenotypic) ;k “kjhj :i esa ifjorZu
ugha djrs gSaA mRifjorZu lnSo vfuf”pr (Indeterminate) ;k fn”kkfoghu gksrs
gSaA mRifjorZu izk;% lajpukRed (Structural) ,oa fØ;kRed (Functional) nksuksa
izdkj ds gks ldrs gSaA ;s ykHknk;d vFkok gkfudkjd nksuksa izdkj ds gks ldrs
gSaA fQuksVkbi izHkko dss vk/kkj ij mRifjorZu fuEu izdkj ds gksrs gSa&

1- izHkkoh n`f"Vxr mRifjorZu (Dominant Visible Mutation)& izHkkoh
gksus ds dkj.k bUgsa vklkuh ls igpkuk tk ldrk gSA ;s le;qXeut
nksuksa voLFkkvksa esa viuk izHkko fn[kk ldrs gSaA ;s ykHknk;d o
gkfudkjd nksuksa izdkj ds gks ldrs gSaA

2- ek/;fed n`f"Vxr mRifjorZu (Intermediate Visible Mutation)&
bl izdkj ds mRifjorZu dsoy fo’ke;qXeut voLFkk eas viuk izHkko
mRiUu djrs gSaA tSls tSUFkksesVksfll (Xanthomatosis) chekjh mRiUu
djus okyk thu dsoy le;qXeut (Homogametic) voLFkk esa gh
izHkkoh cudj jksx mRiUu dj ldrk gSA vr% bldks vizHkkoh thu
ekurs gSaA orZeku esa ;g ns[kk x;k gS fd thUl fo’ke;qXeut
(Heterozygous) voLFkk eas gkbijdksysLVsjksyhfe;k (Hypercholesterolemia)
uked jksx mRiUu djrk gSA ;g thu viw.kZ izHkkoh gSA

3- vkWVkslksey vizHkkoh n`f"Vxr mRifjorZu (Autosomal Recessive
Visible Mutation)& ;s dsoy le;qXeuth thoksa esa gh izHkkoh gksus ds
dkj.k mRifjorZu dj ldrs gSaA vr% budks mHk;fyaxh thoksa esa ljyrk
ls ns[kk tk ldrk gSA fo’ke;qXeutksa esa izHkkoh thu dh mifLFkfr ds
dkj.k budk izHkko lekIr gks tkrk gSA

4- fyax&lgyXu n`f"Vxr mRifjorZu (Sex-linked Visible
Mutation)& bl izdkj ds mRifjorZu ds thUl fo’ke;qXeut
(Heterogametic) xq.klw=ksa ds X xq.klw= ij ik, tkrs gSaA vr% X
xq.klw=ksa esa gksus okyk dksbZ Hkh thfud ifjorZu budks izHkkoh cukdj
izdV dj ldrk gSA vr% bl izdkj ds mRifjorZuksa dks izk;% uj esa ns[kk
tk ldrk gSA tuu&dksf”kdkvksa esa gksus okyk vizHkkoh mRifjorZu
Ukj ,oa eknk nksuksa lUrkuksa esa ugha gks ldrkA

5- ?kkrd mRifjorZu (Lethal Mutation)& buds thUl fo’ke;qXeut
xq.klw=ksa ij gksus ds dkj.k vizHkkoh (Recessive) gksrs gSa vr% budks
vklkuh ls ugha ns[kk tk ldrk gSA bl izdkj ds mRifjorZu dsoy
fo’ke;qXeuth thokas esa gh ns[ks tk ldrs gaSA
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6- nSfgd mRifjorZu (Somatic Mutation)& bl izdkj ds mRifjorZu
thu ds thou dky esa mlds fdlh Hkh vax fo”ks’k vFkok Hkkx esa gks
ldrs gSa] ijUrq mRifjorZu oa”kkuqxr u gksus ds dkj.k lUrkuksa esa izdV
ugha gks ldrs gSaA

7- gkfudkjd mRifjorZu (Harmful Mutation)& vf/kdka”k mRifjorZu
ykHkdkjh gksrs gSaA vr% tSo&fodkl esa egRoiw.kZ LFkku j[krs gSa] ijUrq
dqN mRifjorZu gkfudkjd gksus ds dkj.k vizHkkoh gksrs gSa]
tSls& gheksQhfy;k] o.kkZU/krk] e/kqesg] ,fejhfM;k vkfnA

8- izfroR;Z mRifjorZu (Reversible Mutation)& ;g mRifjorZu fdlh
tho ds ley{k.kh (Phenotype) dks bruk de mRifjofrZr djrs gSa fd
og fdlh Hkh fo”ks’k rduhd ds }kjk gh Kkr fd, tk ldrs gSaA
mRifjorZu thu (Mutant gene) tks de #ikUrfjr ley{k.kh
(Phenotype) dks n”kkZrs gSa] le;qXefodYih (Isoalleles) dgykrs gSaA ;g
le;qXeuth (Homozygous) ;k fo’k;qXeuth (Heterozygous) la;kstu
esa leku ley{k.kh@QhuksVkbi (Phenotype) dks mRiUu djrs gSaA

(D) mRifÙk ds vk/kkj ij mRifjorZu ds izdkj
(Types of Mutation on the Basis of Origin)

mRifjorZuksa dh mRifÙk ds vk/kkj ij nks izdkj ds mRifjorZu (Mutation) ik,
tkrs gSa&

1- Lor% mRifjorZu (Spontaneous Mutation)& ;s mRifjorZu cgqr&lh
izkd`frd fLFkfr;ksa tSls fofHkUu izdkj ds fofdj.kksa] fo|qr/kkjkvksa] rkiØe
esa vkdfLed ifjorZu vkfn ds izHkko ds dkj.k Lor% mRiUu gksrs gSaA bu
mRifjorZuksa dks i`’B/kkj@i`’BHkwfe mRifjorZu (Background mutation)
Hkh dgrs gSaA ;g mRifjorZu izkd`frd mRifjorZu (Natural mutation)
Hkh dgykrk gSA ;g mRifjorZu vusd thoksa& (i) (Plants) esa vks,uksFksjk
(Oenothera)] eDdk (Maize)] jksVh dh QQw¡n (Bread molds)
(ii) lw{ethoksa (Mirco-organism) ds vUrxZr thok.kq ,oa fo’kk.kq]
(iii) izkf.k;ksa ds vUrxZr euq’; dh cgqvaxqfyrk
(Polydactyly)] ,YchfuTe (Albinism) euq";] lqvj] pwgs esaA lhaxfoghu
pkSik;s] cgqpwpdh n”kk (Multi nippled conditin) HksM+ksa esaA

2- izsfjr mRifjorZu (Induced Mutation)& bl izdkj ds mRifjorZu
dqN fo”ks’k ifjfLFkfr;ksa rFkk jklk;uksa }kjk thoksa esa df̀=e :i ls
mRiUu fd, tkrs gSaA mRifjorZuksa dks izsfjr djus okys dkjdksa dks
mRifjorZu tud (Mutagenes) dgrs gSaA mnkgj.k& MªkslksfQykA
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(E) LoHkko ,oa muds izHkko ds vk/kkj ij mRifjorZu ds
izdkj (Types of Mutation on the Basis of their
Nature and their Effect)

;g mRifjorZu nks izdkj ds gks ldrs gSa&

1- tSojklk;fud mRifjorZu (Biochemical Mutation)& ;g og
mRifjorZu gksrs gSa tks fd fdlh thoksa esa tSojklk;fud laxBu ,oa
dkf;Zdh esa ewyHkwr ifjorZu djrs gSaA vkuqoaf”kdh ds vk/kqfud v/;;uksa
ds vuqlkj thUl (Genes) ,UtkbEl ds mRiknu dks fu;fU=r djrs gSa]
vkSj ;g ,UtkbEl tSojklk;fud (Biochemical) ,oa tSola”ys’k.kh
(Biosynthetic) fof/k;ksa dks ltho dksf”kdkvksa esa fu;eu djrs gSaA ;fn
bl izdkj ds thu esa mRifjorZu gksrh gS] ifj.kkeLo:i fof”k’V ,Utkbe
dh fØ;k ;k rks fuf’Ø; gks tkrh gS ;k vo#) gks tkrh gSA blds
ifj.kkeLo:i mRifjorZu gksrs gSaA blds mnkgj.k izkf.k;ksa ,oa ikS/kksa nksuksa
esa ik, tkrs gSaA tho jklk;fud fØ;kvksa (Biochemical defects)]
ftuds dkj.k og vYdkIVksuwfj;k (Alkaptonuria)] fQukbydhVksuwfj;k
(Phenylketonuria)] ,sfYcfuTe (Albinism) vkfn chekfj;ksa dk f”kdkj
gks tkrk gSA blh izdkj dk ,d vU; jksx Vk;jksfluksfll
(Tyrosinosis) gksrk gS tks fda p;kipf;d fØ;kvksa dh vlkekU; voLFkk
ds dkj.k gksrk gSA

2- d`f=e mRifjorZu (Spurious Mutation)& vusd izdkj ds mRifjorZu
tks fd lqIr voLFkk esa jgrs gSa] ysfdu lUrfr;ksa (Offspring) esa thu
fofue; (Crossing over) ds ifj.kkeLo#i fn[kkbZ nssrs gSaA ;fn thu
fofue; (Crossing over) ugha gksrk gS rc ;g mRifjorZu lqIr voLFkk
esa gh jgrs gSaA mnkgj.k& MªkslksfQyk (Drosophila) esa us=ksa dk cSaxuh
jax (Pink colour) ;g jax lk/kkj.k voLFkk esa fNik jgrk gS ;k lqIr
voLFkk esa jgrk gS] ysfdu tgk¡ leku tkfr (Same race) esa thu
fofue; ds }kjk lqIr ;k vizHkkoh thUl (Reccessive genes) ds
ley{k.kh (Phenotype) ds :i esa izdV gksus ds dkj.k gksrk gSA

(F) fn’kk ds vk/kkj ij mRifjorZu ds izdkj
(Types of Mutation according to their Direction)

fn”kk ds izdkj ds vuqlkj mRifjorZu fuEufyf[kr izdkj ds gksrs gSa&

1- vxzlj mRifjorZu (Forward mutation)& tc fdlh tho esa
lkekU; ;k lk/kkj.k y{k.k (Wild/Normal/characters) vlkekU; y{k.kksa
(Abnormal characters) esa ifjofrZr gks tkrs gSa] rc bl izdkj ds
mRifjorZuksa dks vxzlj mRifjorZu (Forward mutation) dgrs gSaA bl
izdkj ds mRifjorZu ges'kk lkekU; izeq[k LrEHk (Main stock) ls
fopyu@ifjorZu dks mRiUu djrs gSaA ;g mRifjorZu vf/kd lk/kkj.k
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LoHkko ds gksrs gSaA mnkgj.k& MªkslksfQyk esa vo”ks’kh ia[k (Vestigeal
wings)A

2- foijhr ;k i`"Bh; O;qRØfer mRifjorZu (Reverse or Back
Mutation)% dHkh&dHkh mRifjorhZ ley{k.kh (Mutant phenotype) ;k
vleku ley{k.kh (Abnormal phenotype) ;dk;d lkekU; izdkj ds
ley{k.kh (Normal phenotype) esa iqu% ifjofrZr gks tkrk gSA bl
izdkj ds mRifjofrZ (Mutant) ls lkekU; izdkj (Wild type) esa izfrykse
dks foijhr mRifjorZUk (Reverse mutation) dgrs gSaA ;g mRifjrZu
fuEufyf[kr izdkj ds gksrs gSa&

(a) ,dy LFkyh; mRifjorZu (Single site mutation)& dqN
foijhr ;k izfrykseh izdkj ds mRifjorZu esa thu esa ,d
U;wfDy;ksVkbM (Nucleotide) ifjofrZr gksrk gSA bl izdkj ds
mRifjorZu dks ,dy LFkyh; mRifjorZu (Single site mutation)
dgrs gSaA tSls& vxzlj mRifjorZu (Forward mutation) ds
dkj.k ,fMukbu (Adenine) Xokuhu (Gaunine) esa ifjofrZr gks
tkrk gS vkSj izfrykseh mRifjorZu (Reverse mutation) esa Xokuhu
(Gaunine) ,fMukbu esa ifjofrZr gks tkrk gSA

(b) neudkjh@ foyksiuh; mRifjorZu (Suppressor
mutation)& tc dksbZ mRifjorZu ml LFky ls foijhr ;k vyx
LFky ij gksrk gS tgk¡ ij izkjfEHkd mRifjorZu gksrk gS rc og
mRifjorhZ thu (Mutated gene) izkjfEHkd mRifjorhZ thu
(Mutated gene) ds izHkko dks izzfrykse ;k foijhr dj nsrk gS]
rc f}rh;d mRifjorZu (Secondary mutation) dks
foyksiuh; ;k neudkjh mRifjorZu (Suppressor mutation) dgrs
gSaA ;g mRifjorZu fuEufyf[kr izdkj dk gksrk gS&

(i) cká%thuh; foyksiuh;@neudkjh (Extragenic suppressor)&
bl izdkj dk mRifjorZu] mRifjorhZ thu (Mutant gene) dh
vis{kk fofHkUu thu esa gksrk gSA bZ- dksykbZ (E. coli) esa thu
mRifjorZu foyksiuh; thu (Mutation suppressor gene) rec
A ¼rec. = iqu @la;kstu@recombination½ dgykrk gS] tksfd
iqu%la;kstu (Recombination) ds fy, vko”;d gksrk gSA ;g
thu ds ijkcSaxuh & mRiszfjr Fkk;ehu Mk;ej (Ultraviolet-
induced dimers) dh ejEer djrk gSA

(ii) vUr%thuh; foyksiuh;@neudkjh (Intragenic suppressor)&
bl izdkj dk mRifjorZu fofHkUu U;wfDy;ksVkbM (Nucleotide)
esa leku thu ls gksrk gS rFkk ifj”khyu dks iqu% Ýse esa okil
dj nsrk gSA
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(iii) izdk’k iqu%lfØ;.k (Photoreactivation)& izdk”k
iqu%lfØ;.k izdkj dk foyksiuh;@neudkjh mRifjorZu eas ,d
fof”k’V ,Utkbe ds }kjk nf̀’Vxr izdk”k rjaxksa dh mifLFkfr esa
ijkcSaxuh mRiszfjr Fkk;feu MªkbelZ (Thymine dimers) dk
foyksiu gksrk gSA ijkcSaxuh fofdj.k (Ultraviolet radiation)
ds le; ,d fof”k’V izdkj dk ,Utkbe p;fur :i ls
thok.kq DNA ls la;ksftr gks tkrk gSA izdk”k iqu% lfØ;k.kh
ds le; ,Utkbe nf̀’Vxr izdk”k ds }kjk lfØ; gks tkrk gS
vkSj fQj fijhfeMhu (Pyrimidine) ;k I;wjhu Mkbej (Purine
dimer) eksuksej (Monomer) esa fonfyr (Cleave) gksdj
vius okLrfod #i dks xzg.k dj ysrk gSA

(iv) viPNsnuh; lq/kkj ;k izdk’kghu iqu%lfØ;.k (Excision
repair or dark reactivation)& ijkcSxuh mRiszfjr mRifjorZu
(Ultraviolet induced mutations) esa foijhr@foyksiuh;
mRifjorZu (Reverse mutation) izdk”k dh vuqifjfLFkfr eas gksrk
gSA gksokMZ QysUMlZ (Howard Flanders) ,oa ckW;l (Boyce)
oSKkfudksa ds vuqlkj izdk”kghu iqu%lfØ;.k (Dark reactivation)
fof/k fuEufyf[kr pj.kksa esa gksrh gS&

¼v½ ,d ,Utkbe& ,s.MksU;wfDy,t (Endonuclease)
ikWfyU;wfDy;ksVkbM (Polynucleotide) Ük̀a[kyk@LVªS.M
(Strand) esa ,d dkV Mkbej (Dimer) dh izR;sd fn”kk esa
yxkrk gS] tksfd ijkcSaxuh fofdj.k (Ultraviolet radiation) ds
dkj.k curk gS vkSj DNA DS ,d NksVs] ,dy J̀̀a[kyh; [k.M
dk viPNsnUk (Excision) djrk gSA

¼c½ ,s.MksU;wfDy,t (Endonuclease) dh fØ;k ds }kjk mRiUu
tks fjDRk LFkku (Gap) gksrk gS mldks ,d
vU; ,Utkbe ,sDlks,Utkbe (Exoenzyme) pkSM+k djrk gSA

¼l½ DNA ikWfyejst (Polymerase)] “ks’k cps foijhr LVSª.M
dks ,d VsEiysV (Template) ds :i esa mi;ksx dj [kks, gq,
[k.M dks iqu%la”ysf’kr djrk gSA

¼n½ dqN ,Utkbe ds iqu%la;kstu fof/k ds }kjk fjDRk LFkku dks can
dj fn;k tkrk gSA
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(G) xq.klw=ksa ds izdkj ds vk/kkj ij mRifjorZu ds izdkj
(Types of Mutation according to the Types of
Chromosomes)

bl izdkj ds mRifjorZu fuEufyf[kr izdkj ds gksrs gSa&

1- vfyax xq.kklw=h; mRifjorZu (Autosomal Mutations)

bl izdkj ds mRifjorZu] vfyax xq.klw= (Autosomes) esa mRiUu gksrs gSaA

¼v½ vfyax xq.klw=h mRifjorZu (Autosomal mutations)

1-,dkf/klw=rk & 21
(Trisomy - 21)
MkmUl fl.MªkWe
(Down’s syndrome)
& LFkkukUrj.k izdkj
(Translocation type)
& ekstkbd izdkj
(Mosaic type)

¼700 esa ls ,d cPps esa½
47, XX + 21
47, XY + 21

46, XX-14 + t (14q 21q)
46, XY-22 + t (t21 22q)
46, XX/ 47, XX + 21

95%

4%

1%

o;Ld mez esa
¼vf/kd mez
esa½

lkekU;
(Normal)
lkekU;
(Normal)

2- ,dkf/klw=rk&18
(Trisomy - 18)
,MoMZ fl.MªkWe
(Edward syndrome)
& ekstkbd izdkj
(Mosaic type)

¼5]000 cPpkas esa ls ,d cPps esa½

47, XX + 18
47, XY + 18
46, XX/ 47, XX + 18

90%

10%

vf/kd voLFkk

lkekU;

3- ,dklw=rk & 13
(Trisomy - 13)
& iVkÅ fl.MªkWe
(Patau’s syndrome)
& LFkkukUrj.k izdkj
(Translocation type)
& ekstkbd izdkj
(Mosaic type)

¼6]000 cPpksa esa ls ,d cPps eas½

47, XX + 13

45, XX + 18

46, XX - 14 + t(14q, 13q)
46, XX/ 47 XX + 13

80%
ds
Åij

10%

10%

vf/kd voLFkk

lkekU;

lkekU;

4- ,dU;wulw=rk & 18
(Monosomy - 18)

45, XX + 18 75% lkekU;

5- ,dU;wulw=rk & 21
(Monosome - 21)

45, XX + 21 68% lkekU;

6- f=xqf.kr (3n)
(Triploidy)

69 + 2X, XY
69 + 2X, XX

10% lkekU;

2- fyax lgyXu mRifjorZu (Sex-linked mutations)& ;g mRifjorZu
og gksrs gSa tks fd fyax xq.klw= (Sex chromosomes)& X ;k Y xq.klw=
ij ik, tkrs gSaA ;fn mRifjorZu X& xq.klw= ij ik;k tkrk gS rc
bldks X& lgyXu ¼X- linked½ dgrs gSa] ;fn mRifjorZu
Y& xq.klw= ij ik;k tkrk gS rc bldks Y& lgyXu ¼Y- linked½
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mRifjorZu dgrs gSaA blds lcls vPNs mnkgj.k fyaxlgyXu jksx gksrs
gSa ftudks fyax lgyXu mRifjorZu dgrs gSaA

7- VuZl flUMªkWe
(Turner’s Syndrome)
tunh; ewyoa”kuk”kd
(Gonadal Dysgenesis)
& XO ,dU;wulw=rk
(XO - Monosomic)
& nks’kiw.kZ nwljk X xw.klw=
(Defective second X
chromosome)
& ekstkbd izdkj
(Mosaic type)

45 X

46, XX P

46, XX q
46 X I (Xq)

45, X/46 XX

3]000 esa
ls ,d
eknk
tUes
cPpksa esa

lkekU;

lkekU;

lkekU;

lkekU;
lkekU;

8- DykbUQsYVj flUMªkWe
(Klinefelter’s syndrome)
XXY- ,dkf/klw=
(XXY - Trisomic)

47, XXY
64,XX/47XXY

850 esa
ls ,d
ij cPps
esa

dqN vf/kd
o;Ld
voLFkk esa

9- pje DykbUQssYVj flUMªkWe
(Extreme Klinfelter syndrome)
(i) XXXY f}vf/klw=rk
XXXY Tetrasomic
(ii) XXXX f=vf/klw=rk
(XXXX Pentasomic)
(iii) nksgjk Y uj
(Double Y Male)

48 XXXY

49, XXXXY
48, XXYY
47, XYY

de

1]000 esa
ls ,d
uj cPps
esa

vf/kd
o;Ld
voLFkk esa

lkekU;
10- cgqxq.k X eknk
Multiple X females
,dkf/klw=
(Trisomic)
(Triplofemale)
f}vf/klw=rk
(Tetrasomic metafemale)

47, XXX
48, XXXX

1]2000
esa
ls ,d
eknk
cPpksa esa

vf/kd
o;Ld
voLFkk esa

11- okLrfod f}fyaxh
(True hermaphrodite)

46, XX
46, XX/ 47 XXY

de lkekU;

(H) ?kfVr gksus dh voLFkk ds vk/kkj ij mRifjorZu
(Types of Mutation according to the Stage at which
they Occur)

bl izdkj ds mRifjorZu fuEufyf[kr ds gksrs gSa&

1- ;qXedh mRifjorZu (Gametic Mutation)& ;fn mRifjorZu] ;qXedtu
(Gametogenesis) ds iwoZ gks tkrk gS] rc lHkh ;qXed (Gemete) blls
izHkkfor gksrs gSa] rFkk ,sls izHkkfor gksus okys ;qXedksa (Gemetes) ls cuus
okys lHkh tho mRifjorZuksa (Mutations) ls izHkkfor gksrs gSaA
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2- ;qXeth mRifjorZu (Zygotic Mutation)& ;fn mRifjorZu ;qXeut
(Zygote) cuus ds iwoZ ,d ;qXed (Gamete) esa gksrk gS] bldk izHkko
dsoy ,d tho ¼Organism½ ij iM+rk gSA ;fn ;qXeut ¼Zygote½ eas
foHkktu ds i”pkr~ izFke ;k vfUre tk;xksV esa lelw=h foHkktu
(Mitotic division) dss Ik'pkr mRifjorZu gksrk gS] rc “kjhj dh mu
dksf”kdkvksa esa mRifjorZd y{k.kksa dk fodkl gksrk gS tksfd fof/k ds le;
lEcU/khr gksrh gSA bl izdkj ,d ekstkbd tho (Mosaic organism)
fufeZr gksxkA

4-4-2 izHkkoh dkjdksa ds vk/kkj ij mRifjorZuksa ds izdkj
(Types of Mutations according to the Affecting
Factors)

izHkkfor djus okys dkjdksa (Factors) dss vk/kkj ij mRifjorZu fuEufyf[kr
izdkj ds gksrs gSa&

¼v½ cfgtZfur mRifjorZu (Endogenous Mutations)& ;g mRifjorZu
og gksrs gSa tksfd dqN ckgjh dkjdksa ds izHkko ds dkj.k mRiUu gksrs gSa]
mudks cfgtZfur mRifjorZu (Exogenous mutations) dgrs gSaA bl izdkj
ds mRifjorZu rkiØe] ekSle (Climate), okrkoj.k (Environment) vkfn
esa ifjorZu ds dkj.k gksrs gSaA ;g izkdf̀rd (Natural) ;k vizkd̀frd
fofdj.k (Radiations), tksfd jsfM;ks/kehZ rRoksa (Radioactive elements)
ds }kjk mRiUUk gksrh gS] ds dkj.k mRiUu gksrs gSaA ckgjh lkS;Ze.My ls
vkus okyh ijkcSaxuh fdj.kksa (Ultraviolet rays) ,oa dkWfLed fdj.kksa
(Cosmic rays) ds }kjk Hkh tho izHkkfor gksrs gaSA

¼c½ vUrtZfur mRifjorZu (Exogenous Mutations)& ;g mRifjorZu
“kjhj ds vkUrfjd dkjdksa ds dkj.k miUu gksrs gSa vFkkZr~ p;kip;
(Metabolism), iks’k.k (Nutrition) vkUrfjd :Ik ls mRiUUk fofdj.k
(Radiations) vkfnA iks’k.k dh deh ds dkj.k thok.kqvksa (Bacteria) ,oa
QQwan (Fungi) vkfn esa mRifjorZu gksrs gSaA

Tkhoksa (Organisms) esa fofHkUu izdkj ds mRifjorZuksa ds v/;;u
ls ;g fu"d"kZ fudyrk gS fd&

(i) mRifjorZu dh lgk;rk ls vuqi;ksxh vaxksa ds vUrj dks igpkuk
tk ldrk gSA

(ii) bldh lgk;rk ls vaxksa dh izkjfEHkd voLFkk dks le>k tk
ldrk gSA

(iii) blds dkj.k FkksMs gh le; esa fodkl”khy ifjorZu izkIr gks ldrs
gaSA
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(iv) mRifjorZu dh lgk;rk ls thoksa dk o.kkZRed ewY; tkuk tk
ldrk gSA

(v) izdf̀r esa mRifjorZu lnSo gksrs jgrs gaSA izkd`frd Okj.k (Natural
selection) ,oa mRifjorZuksa ds QyLo:Ik gh uohu tho tkfr;ksa
dh mRifÙk gksrh gSA

(vi) mRifjorZu fodkl dh lkekU; fof/k dks vfHkO;Dr ugha dj
ldrkA

(vii) mRifjorZu izkf.k;ksa ds chp iF̀kd~rk (Natural selection) dk ,d
fodYi gS rFkk ;g nksuksa feydj gh fodkl ds eq[; dkjd curs
gSA

(viii) mRifjorZu gh fodkl dk vk/kkj ugha gS cfYd izkd`frd oj.k
(Natural Selection) dk ,d fodYi gS rFkk ;g nksuksa feydj gh
fodkl ds eq[; dkjd curs gSA

(ix) mRifjorZu ds }kjk egklkxjh; }hiksa esa mifLFkr mMus okys
if{k;ksa dh mifLFkfr ugha le>kbZ tk ldrhA

(x) izk;% mRifjorZu gkfudkjd gksrs gSa vr% mRifjorZu /kkjd tho
(Mutant) thfor ugha jgrk gSA blls tSo&fodkl ds LFkku ij
thoksa ds foyqIr gksus dh LkEHkkouk vkSj vf/kd c< tkrh gSA

4-4-3 fofHkUurk,¡ (Variations)

fofHkUurk (Variation) fodkl dk ,d vk/kkj ewy dkjd gSA fofHkUurk fodkl
dk izxkeh dkjd (Progressive Factor) gS] ftlds fcuk dksbZ Hkh ifjorZu ugha
gksrk vkSj fodkl fQj vlEHko gks tkrk gSA izkf.k;ksa es ikbZ tkus okyh lHkh
fofHkUurk,¡ oa”kkuqxr ugha gksrh A vkSj ftu fofHkUurkvksa dh oa”kkuqxfr ugha gksrh
og tkfr;ksa ds fodkl esa Hkkx ugha ysrhA izkf.k;ksa@thoksa esa okrkoj.k ds vuqlkj
ifjorZu gksrs jgrs gaSA MkfoZu us bUgh fofHkUurkvksa ds vuqlkj ^^tkfr ds mn~xe
(Origin of Species)** fl)kUr n”kkZ;k vkSj ;g fofHkUurk,¡ vkuqoaf”kdrk
(Heredity) ds }kjk ,d lUrku ls nqljh ih<+h dh lUrku esa LFkkukUrfjr gks
tkrh gSA

ge vius nSfud thou esa vusd izdkj ds tUrq rFkk ikni ns[krs gaSA
blds vfrfjDr ,d gh tkfr ds lnL;ksa esa fHkUurk feyrh gS] ;gk¡ rd fd ,d
gh ekrk&firk dh lHkh lUrkusa dsoy tqMok¡ lnL;ksa dks NksMdj leku ugha
gksrh gSA bl izdkj ge dg ldrs gS fd thoksa es O;kid fofHkUurk,¡ ik;h tkrh
gSA vr% fofHkUurkvkas dks ge fuEufyf[kr izdkj ifjHkkf’kr dj ldrs gaS&

^^ltkrh; lnL;kas esa ik;h tkus okyh vlekurk,¡ (Dissimilarities) gh
fofHkUurk,¡ dgykrh gaSA ;s lajpukRed (Morphological), euksoSKkfud
(Psychological) vFkok fØ;kRed (Physiological) fdlh Hkh :Ik esa gks ldrh gSA**
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1. lajpukRed fofHkUurk,¡ (Morphological Variations)& blesa “kjhj
dh cukoV] vaxksa dh vkdf̀r] jax] :Ik rFkk “kkjhfjd laxBu lEcU/kh
fofHkUurk,¡ vkrh gSaA

2. euksoSKkfud fofHkUurk,¡ (Psychological Variations)& blesa LoHkko]
cqqf)] le>] ekufld lEcU/kh fofHkUurk,¡ vkrh gSaA

3. fØ;kRed fofHkUurk,¡ (Physiological Variations)& blesa tho “kjhj
esa gksus okyh tSfod fØ;kvkas] tSls& ikpu] “olu] mRltZu] iztuu
vkfn ls lEcU/khr fofHkUurk,¡ vkrh gSaA

;s fofHkUurk,¡ ykHknk;d vFkok gkfudkjd nksuksa izdkj dh gks ldrh gaSA
fofHkUurk,¡ oa”kkuqxr gksdj uohu tho&tkfr;ksa dh mRifÙk dk vk/kkj curh gSaA
bl izdkj ge dg ldrs gSa fd fofHkUurk,¡ ,oa vkuqoaf”kd tSo&fodkl ds nks
izeq[k dkjd gaSA

4-4-4 fofHkUurkvksa ds izdkj (Kinds of Variations)

fofHkUurk,¡ rhu izdkj dh gksrh gSa&

¼v½ vfofPNUu ,oa fofPNUu (Continuous and Discountinuous) fofHkUurk,¡

¼c½ fu”p;kRed ,oa vfu”p;kRed (Determinate and Indeterminate)
fofHkUurk,¡

¼d½ dkf;d ,oa tufud (Somatic and germinal) fofHkUurk,¡

¼v½ vfofPNUu ,oa fofPNUu fofHkUurk,¡ (Continuous and
Discontinuous Variations)& vfofPNUu fofHkUurk,¡ (Continuous
variations) ltkrh; lnL;ksa esa ik;h tkus okyh NksVh&NksVh o Øec)
(Systemic) gksrh gSaA ;s “kjhj] vkdkj] jax&:Ik] vaxksa ds ifj.kke vkfn
esa ik;h tkrh gSA ;s Li’V o vR;Ur lw{e Hkh gks ldrh gSaA ;s
fofHkUurk,¡ ?kVrh o c<+rh jgrh gSaA vr% MkfoZu us bUgsa fopy
fofHkUurkvksa (Fluctuating variations) ;k MkfoZu dh fofHkUurk dk uke
fn;k rFkk budks tSo&fodkl ds fy, vR;Ur egRoiw.kZ crk;kA muds
vuqlkj ;gh vfofPNUu fofHkUurk,¡ ih<+h&nj&ih<+h oa”kkuqxr rFkk
lEifjofrZr gksdj uohu tho&tkfr;ksa dh mRifÙk dk vk/kkj curh
gSA ;g fofHkUurk,¡ izk;% cM+h ,oa nqcZaaaay gksrh gS] bu fofHkUurkvksa dks
mRifjorZu (Mutation) Hkh dgk x;k gSA fofPNUu fofHkUurk,¡ vfofPNUu
dh vis{kk de gksrh gSA

fofPNUu fofHkUurk,¡ (Discontinuous Variations) thoksa esa vdLekr~
mRiUu gksrh gaS vr% ;s Li’V o fLFkj gksrh gSA ;s oa”kkuqxr gksdj uohu
tho&tkrh dk vk/kkj curh gSA bUgas g;wxks Mh ozht (Hugo de Vries)
us mRifjorZu (Mutation) dgkA bl izdkj dh fofHkUurk,¡ vfuf”pr
gksrh gSaA ;s fdlh Hkh n”kk esa fcuk fdlh fu;U=.k ds gks ldrh gSaA
tSls& dHkh&dHkh euq’; esa 5 ds LFkku ij 6 vaxqfy;ksa dk gksuk] cNM+ksa esa
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lhax dk u gksuk] fcYyh esa iw¡N dk u gksuk vkfnA bUgsa nks Jsf.k;ks esa
ck¡V ldrs gSa& (i) la[;kRed (Quantitative) ,ao (ii) xq.kkRed
(Qualitative) fofHkUurk,¡A

(i) la[;kRed fofHkUurk,¡ (Quantitative or meristic
variations)& ;s vdLekr tho “kjhj ds fdlh Hkkx ;k vax dh
la[;k esa ifjorZu mRiUu djrh gSA bles la[;k c<+ vFkok ?kV
tkrh gSA ;s nks izdkj dh gksrh gS&

(a) /kukRed la[;kRed fofHkUurk,¡ (Positive Quantitative
Variations)& bles vaxksa vFkok Hkkxksa dh la[;k c< tkrh gS]
tSls& ik¡p ds LFkku ij N% vaxqfy;ksa dk gksuk] iq’Ik essa 5 ds
LFkku ij 6&7 ckány (Calyx) vFkok ny (Corolla) dk
gksuk] vkfnA flrkjk eNyh esa 5 ds ctk; 6 Hkqtkvksa dk gksuk
blh izdkj dh fofHkUurk,¡ gaSA

(b) _.kkRed la[;kRed fofHkUurk,¡ (Negative Quantitative
Variations)& blesa vaxksa vFkok Hkkxksa dh la[;k ?kV tkrh gS]
tSls& dHkh&dHkh nks ds LFkku ij ,d oD̀d dk cuuk] cNMs+
ds flj ls lhax dk xk;c gksuk] xqykc ds ikS/ks esa dk¡Vks dk u
gksuk] vkfnA ik¡p ds LFkku ij 3&4 vaxqfy;ksa dk gksuk ,slh gh
fofHkUurk,¡ gSaA

(ii) xq.kkRed fofHkUurk,¡ (Qualitative or Substantive
variations)& bl izdkj dh fofHkUUkrk tho&“kjhj esa] mlds
fdlh Hkkx ;k va”k esa vFkok :i vkfn esa ifjorZu iznf”kZr djrh
gSA mnkgj.k& lu~ 1871 esa vesjhdk ds eSlspqlSV~l
(Massachusetts) uked uxj esa lsFkjkbV~l (Sethritus) uked
fdlku ds ckM+s esa HksM+ us esa<+s (Lamb) dks tUe fn;k ftldk
“kjhj lkekU; Fkk] ijUrq iSj NksVs o /kuq’kkdkj FksA mlds ;s y{k.k
“kq) uLyh Fks vr% blls esa<+s dh ,d u;h uLy rS;kj gqbZ]
ftls ,sudsu HksM+ksa (Ancon sheep) dk uke fn;k x;kA ;g ckM+s
dks Qk¡n dj ckgj ugha tk ldrh FkhaA

nhed (Termite)] e/kqeD[kh (Honeybee) vkfn ds ltkfr;
lnL;ksa dh cgq:ih fofHkUurk,¡¡ Hkh xq.kkRed gksrh gSaA euq’; esa
fofHkUu izdkj #f/kj oxksZa (Blood Group) dk ik;k tkuk Hkh
xq.kkRed fofHkUurk,¡ dgykrh gSaA

2- fu’p;kRed ,oa vfu’p;kRed fofHkUurk,¡ (Determinate and
Indeterminate Variation)& fu”p;kRed fofHkUurk,¡ (Determinate
variation) vuqdwyu ls lEcU/khr gksrh gSaA ;s lEHkor% izHkko”kkyh thu
la;kstu (Strong gene combination) }kjk fu;fU=r gksrh gSa] vr%
fodkl dh fuf”pr n”kkvksa esa fcuk jksd&Vksd ds fodflr gksrh jgrh
gSaA mnkgj.kkFkZ& vk;jyS.M ds ckjgflaxksa esa lhaxksa dk rFkk LohMhYkkWu
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phrs (Sweedelon leopard) esa nk¡rkas dk vko”;drk ls vf/kd fodflr
gksuk blh izdkj dh fofHkUurk gSA

vfu’p;kRed fofHkUurk,¡ (Indeterminate Variation)& ifjorZu
(Mutation) ds dkj.k mRiUu gksus okyh fofHkUurk,¡ gSa tks vdLekr~ fcuk
fdlh iz;kstu ds fdlh Hkh fn”kk esa fcuk jksd&Vksd ds mRiUu gksrh gSaA
vfu”p;kRed fofHkUurk,¡¡ Øfed Jsf.k;ksa esa vR;kf/kd ikbZ tkrh gSaA ;g
ifjorZu dh fdlh fopkj.kh; fn”kk esa mRiUu gksrh gSA MkfoZu dk
izkd`frd pquko (Natural selection) dk fl)kUr vfuf”pr fofHkUurkvksa
ij vk/kkfjr gSA fu”p;kRed fofHkUurk,¡¡ fdlh vKkr izHkkOk }kjk
fu;U=r gksrh gSaA

3- dkf;d ,oa tufud fofHkUurk,¡ (Somatogenic and Germinal
Variation)& bl izdkj dh fofHkUurk,¡ tho ds “kjhj esa mlds
thoudky esa cnyrh gqbZ okrkoj.kh; n”kkvksa vFkok thou&jhfr;ksa ds
dkj.k mRiUu gksrh gSa tks nf̀’Vxr gksrh gSaA bUgsa n”kZ:i fofHkUurk
(Phenotypic Variations) dgrs gSaA bUgs mikftZr y{k.k (Acquired
Character) dgrs gSaA yksgkj rFkk igyoku dh isf”k;ksa dk fodflr gksuk]
phuh vkSjrksa ds NksVs iSj] /kwi esa dk;Z djus okys etnwj dk dkyk jax]
vkfn blh izdkj fofHkUurk,¡¡ gSaA

tufud fofHkUurk,¡ (Germinal Variation)& bUgsa CykLVksthfud
(Blastogenic) fofHkUurk,¡ Hkh dgrs gSaA bl izdkj dh fofHkUurk,¡
ltkfr; lnL;ksa ds thuh&lewg (Genotype) esa ifjorZu ds dkj.k gksrh
gSaA bUgh ds dkj.k ,d gh ekrk&firk dh lHkh lUrkusa leku gksrh gSa]
tSl& ckyksa rFkk us= dh iqryh dk jax] “kjhj dh yEckbZ vkfnA

;s fofHkUurk,¡ teZIykTe (Germplasm) esa tkrh gaSA ;qXed (Gemetes)
teZIykTe ls curs gSa rFkk ;s ;qXed la;qXeu ds i”pkr~ ;qXeut
(zygote) cukrs gSa tks of̀) djds izkS<+ tUrq esa fodflr gks tkrs gSaA
vr% teZIykTe esa gksus okys leLr ifjorZu ih<+h nj ih<+h lUrkuksa esa
igq¡prs jgrs gSaA ;s tho ds tUe ds le; ;k mlds thOk dky esa dHkh
Hkh iznf”kZr gks ldrh gS rFkk oa”kkUkqxr gksrh gSaA

fofHkUurkvksa ds dkj.k (Causes of Variations)

fofHkUurkvksa ds dkj.kksa dks fuEufyf[kr nks izeq[k Jsf.k;ksa esa ck¡V ldrs gSa&

1- okrkoj.kh; n’kkvksa esa ifjorZu ds dkj.k (Effect due to
environment changes)

2- thuksa <k¡ps esa ifjorZu ds dkj.k (Effect due to changes in
genetic structure)
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1- okrkoj.kh; n’kkvksa ds izHkko ls mRiUu fofHkUurk,¡ (Variations
occuring due to environment effect)& blds izHkko ls ltkrh;
lnL;ksa esa dkf;d (Somatic) ;k mikftZr fofHkUurk,¡ mRiUu gksrh gSaA ;s
okrkoj.kh; n”kk,¡ fuEufyf[kr izdkj dh gksrh gaS&

(i) ’kjhj ij lh/kk izHkko Mkyus okyh n’kk,¡ (Conditions
affecting the body)& Hkkstu] rki (Temperature), ueh
(Moisture), ok;q&nkc] izdk”k vkfn n”kk,¡ thoksa ij lh/kk izHkko
Mkyrh gSa ftuls tho& “kjhj esa dkf;d fofHkUurk,¡ mRiUu gks
tkrh gaSA bu izHkkoksa ls izkf.k;ksa dh lajpuk izHkkfor gksrh gSA
mnkgj.kkFkZ& fNNys ty esa ik;s tkus okys ikS/kksa dh ifÙk;k¡
lkekU; gksrh gS ijUrq xgjs ty esa ik;s tkus okys ikS/kksa dh
ifÙk;k¡ dVh&QVh gksrh gSA ,slk blfy, gksrk gS pw¡fd xgjs ty
esa izdk”k dh de ek=k ig¡qprh gS vr% ifÙk;k¡ vf/kdkf/kd izdk”k
xzg.k djus ds fy, c¡V tkrh gSA bl izdkj fNNys ,oa xgjs ty
ds dkj.k ltkrh; ikS/kksa esa ;g fHkUurk mRiUu gks tkrh gSA
oSKkfud vxj ,oa Vkoj (Agar and Tower) us iz;ksxksa }kjk ik;k
fd ,d gh tkfr ds pwgksa dks de ;k vf/kd rki ij Ik̀Fkd~&i`Fkd~
j[kus ij FkksM+s le; Ik”pkr~ ns[kk fd nksuksa izdkj ds pwgksa esa
fofHkUurk vk xbZA

(ii) vaxksa ds mi;ksx vFkok vuqi;ksx dks izHkkfor djus okyh
n’kk,¡ (Conditions Affecting Use and Disuse of Body
Parts)& dqN okrkoj.kh; n”kk,¡ thoksa dks muds dqN vaxksa dks
de vFkok vf/kd mi;ksx ds fy, izsfjr djrh gSA blh izdkj]
tho vius thoudky esa thou&jhfr;ksa ds izHkko ls dqN vaxksa dk
de vFkok vf/kd iz;ksx djrk gS ftlls mlesa ifjorZu mRiUu
gks tkrs gS] tSls& phuh vkSjrsa NksVs iSj ilUn djrh gS vr% os
cpiu ls gh rax twrs (Tight shoe) igurh gS ftlls muds iSj
dk fodkl #d tkrk gSA yksgkj ds nk;sa gkFk dh isf”k;k¡ ck;sa
gkFk dh isf”k;ksa dh vis{kk vf/kd fodflr gksrh gSA

(iii) vUrfuZfgr izo`fÙk (Inherent tendency)& izR;sd tho ;k izk.kh
dk vk/kkjHkwr inkFkZ thonzO; ¼izksVksIykTe& Protoplasm½ gSA ;g
izjl ;k thonzO; ,d tfVy inkFkZ gksrk gS rFkk blds d.kksa esa
ges'kk jklk;fud ifjorZu gksrs jgrs gaS] blh dkj.k nks tho leku
ugha gksrsA vxj nks thoksa dh lajpuk leku gS rks LoHkko
(Habit) ,oa dkf;Zdh (Physiology) ds vk/kkj ij lekurk fHkUu
gksrh gSA

(iv) vUr%L=koh xzfUFk;k¡ (Endocrine glands)& izR;sd euq’; ,oa
izk.kh esa vUr%L=koh xzfUFk;k¡ ikbZ tkrh gSA fofHkUu izdkj dh
vUr%L=koh xzfUFk;ksa ds }kjk jklk;fud inkFkZ gkWeksZu L=kfor fd;k
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tkrk gSA ;g gkWeksZUl “kjhj dh lHkh vko”;d p;kip; fØ;kvksa
ij fu;U=.k dj leUo; cukrs gSaA bu gkWeksZUl ds L=ko.k dh
deh ;k vf/kdrk ds dkj.k thou dh fØ;kvksa esa ifjorZu vk
tkrs gSaA ;g fofHkUurk,¡W “kkjhfjd] ekufld ,oa fØ;kRed
fofHkUurk,¡ gksrh gaS] tks ubZ lUrfr dks mRiUu djrs gaSA

(v) }Sr tudrk (Dual parentage)& izR;sd izk.kh dh lUrku nks
tudksa (Parents) dh tuu dksf”kdkvksa ds }kjk mRiUu gksrh gSA
bu lUrkuksa esa dqN xq.k ekrk ls rFkk dqN xq.k firk ls vkrs gSaA
blds mijkUr Hkh lUrku ekrk&firk ds leku ugha gksrhA bl
dkj.k thoksa esa ifjorZu ns[ks tkrs gSA

2- thuh <k¡ps esa ifjorZu ds dkj.k (Effect due to change in genetic
structure)& lHkh tho&tkfr;ksa esa fofHkUurk,¡ muds xq.klw= lewg
(Karyotype) esa fHkUurk ds vuq:i gksrh gSA vr% fofHkUu tho&tkfr;ksa
esa xq.klw=ksa dh la[;k vyx&vyx gksrh gSA blh rjg ,d gh tkfr ds
lnL;ksa esa fofHkUurk,¡ muds thuh&<k¡ps (Genotype) ds vuq:Ik gksrh gS]
ijUrq buesa xq.klw=ksa dh la[;k lnSo fuf”pr gksrh gSA tSls& euq’; esa
46 xq.klw= gksrs gS vFkkZr~ 23 tksM+s ik;s tkrs gaSA blds izR;sd xq.klw=
ij fofHkUu y{k.kksa ds thUl (Genes) tksfM+;ksa esa ik;s tkrs gaSA blds
izR;sd xq.klw= ,d thu ,d xq.klw= ij rFkk bldk nwljk thu xq.klw=
ds nwljs letkr (Homologous) lkFkh ij mlds lkeus ,d gh fcanq ij
fLFkr gksrk gSA bl izdkj lHkh thUl xq.klw=ksa ij ,d fuf”pr Øe esa
yxs jgrs gSA blh dks thu&lewg ;k <k¡pk (Genotype) dgrs gSaA bl
izdkj izR;sd tho&tkfr ds lnL;ksa esa fHkUurk,¡ buds thuksa ds <k¡ps esa
ifjorZu ds dkj.k gksrh gSA ;s vkuqoaf”kd gksrh gSA thuh <k¡ps esa
ifjorZu ds nks izeq[k dkj.k gks ldrs gSaA

(i) ySafxd tuu ds dkj.k (Due to Sexual reproduction)&
ySafxd tuu dh izfØ;k dqN bl izdkj gksrh gS blesa ;qXedtuu
(Gametogenesis) ds nkSjku v/kZlw=h (Meiosis) foHkktu gksrk gSA
bldh fMIyksVhu voLFkk esa xq.klw=ksa esa ØkWflax vksoj gksrk gSA
bl fØ;k esa thUl dk fofue; gksrk gSA ftlls ;qXedks ds thuksa
ds <k¡ps esa dqN u dqN ifjorZu vo”; gh gks tkrk gS tks ,d gh
ekrk&firk dh lUrkuksa vFkok ltkrh; lnL;ksa esa fofHkUurk dk
dkj.k curh gSA thuh <k¡ps esa ifjorZu fuEufyf[kr dkj.kksa ls
mRiUu gksrk gS&

(a) letkr thUl ,oa xq.klw=ksa dk vfu;fer c¡Vokjk
(Random Distribution of Homologous Genes and
Chromosomes)& letkr xq.klw=ksa (Homologous
Chromosomes) ds izR;sd lw= ij letkr y{k.kksa vFkok
rqyukRed y{k.kksa ds thUl (Alleles) lnSo tksMksa esa ik;s tkrs
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gSA v/kZlw=h foHkktu ds le; ;s thUl xq.klw=ksa ds lkFk&lkFk
iF̀kd~ gksdj fofHkUu ;qXedksa (Gametes) esa pysa tkrs gS
ftlls ;qXedkas ds y{k.kksa esa dqN u dqN fHkUurk vo”;
mRiUu gks tkrh gSA

(b) ikjxeu (Crossing Over)& thoksa esa y{k.k muds thuh <k¡ps
(Genotype) ds vuq:i gksrs gSaA ;qXedtu dh izfØ;k ds
nkSjku v/kZlw=h ds foHkktu esa ikjxeu (Crossing over) dh
fØ;k gksrh gS ftlls ;qXedksa esa xq.klw=ksa ls thUl dh
lgyXurk (Linkage) cny tkrh gS tks lUrkuksa esa vlekurk
dk vk/kkj curh gSA

(c) }Srtudrk (Dual Parentage)& lUrku dk fodkl ;qXeut
(2X) (Zygote) ls gksrk gSA ;qXeut dk fuekZ.k uj rFkk
eknk ;qXedksa ds la;kstu ds QyLo:Ik gksrk gSA bl
izdkj ;qXeut dks vk/ks xq.klw= o thUl uj ls rFkk vk/ks eknk
tudksa ls izkIr gksrs gSA vr% buds xq.klw=ksa ,oa thUl
lfEeJ.k ls lUrkuksa ds thuh <k¡ps (Genotype) esa ifjorZu gks
tkrk gS tks lUrkuksa esa fofHkUurk dk dkj.k curs gSA

(d) fu"kspu esa vfu;fer la;qXeu (Random Sexual Union in
Fertilization)& dHkh&dHkh fu’kspu (Fertilization) ds le;
uj rFkk eknk ;qXedksa esa la;qXeu (Conjugation) dh lajpuk
esa fn[kkbZ nsus okys ifjorZu dks xq.klw=h foiFku
(Chromosomal aberration) ;k xq.klw=h iqufoZU;kl
(Chromosomal rearrangements) Hkh dgrs gSA bl izdkj ds
ifjorZu xq.klq= ds VwVus&QwVus] iqufeZyu vFkok vU; xq.klw=ks
(chromosomes) ds lkFk tqMus vkfn ls vFkok xq.klw= dh
la[;k ,oa fo”ks’krkvksa esa ifjorZu ds dkj.k mRiUu gksrs gSA bl
izdkj ds ifjorZu xq.klw=ksa esa izk;% ;qXedtuu
(Gametogenesis) dh izfØ;k ds le; gksrs gSA bl izdkj ds
ifjorZuksa dks igpkuk tk ldrk gS] D;ksafd ;g dkf;d
ifjorZu (Phenotype change) mRiUu djrs gSA bu ifjorZuksa
ls tUrqvksa esa lajpukRed ;k QhuksVkbfid@dkf;d ifjorZu
vk ldrs gSA lEHkkfor vkuqoaf”kd vuqikr (Genetic ratio) esa
ifjorZu vk tkrs gSa ,oa dqN vkuqoa”kd@thUl (Genes) ds
lgyXu lEcU/k eas Hkh fHkUurk vk tkrh gSA xq.klw= foiFku
(Chromosomal aberration) fodkl lEcU/kh ifjorZu mRiUu
djus rFkk xq.klw=ksa (chromosomes) ,oa thUl (Genes) esa
u;s lEcU/k LFkkfir djus dk dk;Z djrs gSaA budh oa”kkUkqxfr
es.My ds fu;e ds vuqlkj gksrh gSA
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4-4-5 Ik`FkDdj.k (Isolation)

foyxu ;k Ik`FkDdj.k (Isolation) tSo&fodkl dk egRoiw.kZ dkjd
gSA ;g ,d ,slh fof/k gS tks tkfr;ksa dks lewg ;k mi&lewg esa foHkkftr
dj nsrh gSA

izkdf̀rd vojks/kksa (Natural Barriers) HkkSfrd] ;kfU=d] fØ;kRed ,oa
euksoSKkfud vkfn fofHkUu dkjdks ls fdlh tkfr fo”ks’k ds lnL;ksa ds
NksVh&NksVh bdkbZ;ksa ;k mi&tkfr;ksa vkfn esa c¡V tkus dh fØ;k dks IkF̀kDdj.k
(Isolation) dgrs gSA blds dkj.k ;s tUrq ijLij tuu&fØ;k djus esa vleFkZ
gks tkrs gS ftlls mudh ewy tkfr dk fodkl :d tkrk gS vkSj os u;h
okrkoj.kh; n”kkvksa ds vuq:Ik Lo;a dks ifjofrZr dj u;h tho&tkfr;ksa esa
cny tkrs gSA nwljs “kCnksa esa IkF̀kDdj.k og izkdf̀rd ?kVuk gS tks ijLij
lEcU/khr tkfr;ksa ds e/; thUl ds izokg dks jksdrh gSA

dSykax (Kelong) oSKkfud ds vuqlkj foyxu@IkF̀kDdj.k
(Isolation) ,d LoPN vuqdwy O;oLFkk gS] ysfdu ;g O;oLFkk tkfr&fuekZ.k dk
dkj.k ugha gksrhA ;g tkfr dks “kh?kz gh g;kflr djus esa lgk;d gksrh gSA ;g
izkjEHk djus ds lgk;d ugha gksrkA ;g ,d tho oSKkfud mRizsjd gSA esVdkWQ
(Metcalf) ds vuqlkj IkF̀kDdj.k ds dkj.k ladj.k (Interbreed) djus ds fy,
lk/kkj.k ifjfLFkfr;k¡ lgk;rk ugha djrhA vxj leku y{k.kksa okys tho viuh
gh tkfr ls Ik̀Fkd~ gks tkrh gS rc buesa fofHkUurk ds dkj.k iSrd̀ xfr (Parent)
ladj.k ugha gks ikrh gSA oSKkfud oSysl (Wallace) ds vuqlkj ;g IkF̀kDdj.k
izkdf̀rd pquko esa lgk;rk djrk gSA jksesUl (Romens) ds vuqlkj Ik̀FkDdj.k
pquko (Natural Selection) dh rqyuk esa dgha vf/kd egRoiw.kZ gSA buds
vuqlkj IkF̀kDdj.k (Isolation) vkuqoaf”kdrk (Heredity) ,oa fofHkUUkrk
(Variation) dh fLFkfr leku gSA bu ij tSo&fodkl dk fl)kUr mi;ksx esa
vkrk gSA

eksfjV~l osxuj (Moritz Wagner, 1968) ds vuqlkj iF̀kDdj.k tkfr;ksa ds
mn~Hkou dk ,d vko”;d rRo rFkk vifjgk;Z dkj.k gSA ;g tSo&fodkl
(Organic evolution) dk ,d egRoiw.kZ dkjd gSA

i`FkDdj.k ds Hksn (Kinds of Isolation)

1- HkkSxksfyd iF̀kDdj.k (Geographical Isolation)

2- vf/kd nwjh ds dkj.k iF̀kDdj.k (Isolation Due to sheer Distance)

3- ifjfLFkfrd iF̀kDdj.k (Ecological Isolation)

4- tyok;q iF̀kDdj.k (Climatic Isolation)

5- ;kfU=d iF̀kDdj.k (Mechanical Isolation)

6- “kjhj&fØ;kRed iF̀kDdj.k (Physiological Isolation)

7- tSfod iF̀kDdj.k (Biotic Isolation)
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8- tuu iF̀kDdj.k (Reproductive Isolation)

9- ;qXed iF̀kDdj.k (Gametic Isolation)

10- ladj dk thfor u jguk (Gametic Inviability)

11- ladj cU/krk (Hybrid Sterility)

12- euksoSKkfud iF̀kDdj.k (Psychological Isolation)

13- lk;Vksykftdy iF̀kDdj.k (Cytological Isolation)

1- HkkSxksfyd i`FkDdj.k (Geographical Isolation)& ioZr&J̀a[kykvksa]
ufn;ks] ty&ekxksZ vFkok e:LFkyksa vkfn HkkSxksfyd vojks/kksa ds dkj.k
dHkh&dHkh tho&tkfr;k¡ NksVh&NksVh bdkbZ;ksa vFkok mi&tkfr;kss a es c¡V
tkrh gS tks ogk¡ dh ifjofrZr okrkoj.kh; n”kkvksa ds vuq:i ifjorZu
dj /khjs&/khjs bruh fHkUu gks tkrh gS fd mUgsa ge u;h tho&tkfr
ekuus yxrs gaSA bl izdkj ,d gh tkfr ds HkkSxksfyd iF̀kDdj.k }kjk
dbZ tkfr;ksa dh mRifÙk dh if̀’V gksrh gSA mnkgj.k ds fy,] nf{k.k
vesfjdk rFkk vÝhdk esa yxHkx leku lh okrkoj.kh n”kk,¡ gS fQj Hkh
ogk¡ ij ik;h tkus okyh tkfr;ksa esa fHkUurk gS] D;ksfad nf{k.k vesfjdk
igys ,d iF̀kd~ egk}hi jgk tcfd vÝhdk lnSo ;wjksi&,f”k;k egk}hiksa
ls tqMk jgk] vr% bu nksuksa ds chp nwjh gksus ds dkj.k ns'kkUrj.k
(Immigration) ds vHkko esa fHkUu&fHkUu tkfr;k¡ cuhaA ,slk gh ,d
mnkgj.k MkfoZu us fn;kA mUgksus nf{k.k vesfjdk ds fudVorhZ leqnz esa
fLFkr NksVs&NksVs }hiksa ij MkfoZu fQap (Darwin’s Finch) uked fpfM+;k
dh feyrh&tqyrh tkfr;k¡ ns[khA blds ckn mUgksaus ,slh gh ,d fpfM+;k
nf{k.k vesfjdk egk}hi ij Hkh ns[khA egk}hi rFkk bu NksVs&NksVs }hiksa
dh tyok;q ,oa ifjfLFkfrd n”kkvksa esa dkQh vUrj FkkA vr% MkfoZu bl
fu’d’kZ ij igq¡ps fd ;g fpfM;k¡ igys nf{k.k vesfjdk ds egk}hi esa
ik;h tkrh Fkh tks ns'kkUrj ds dkj.k vU; NksVs&NksVs }hikss (Islands) ij
tkdj QSy xbZ tks iqu% tyekxZ dh nwjh gksus ds dkj.k okil u vk
ldh vkSj os mu }hiksa dh okrkoj.kh; n”kkvksa ds vuqlkj mi;ksftr
gksdj fHkUu&fHkUu tkfr;ksa esa cny x;hA

gokbZ }hi esa Fkyh; ?kksa?kksa (Snails) dk forj.k HkkSxksfyd iF̀kDdj.k
dk ,d vPNk mnkgj.k gSA }hi dh Tokykeq[kh daVd ?kkfV;ksa (Valleys)
esa iF̀kd~ gksrh gS ftuesa vR;kf/kd ouLifr lrg ij ikbZ tkrh gS] ysfdu
budk “kh’kZ Hkkx iw.kZr% “kwU;@[kkyh gksrk gSA izR;sd ?kkVh esa fofHkUu
izdkj ds Fkyh; ?kksa?ks ik;s tkrs gSA bu ?kksa?kksa ds chp esa ,d&nwljs ls
nwjh@foyxrk ?kkfV;ksa ds chp dh nwjh ds izR;{k vuqikr esa gksrh gSA

2- vf/kd nwjh ds dkj.k i`FkDdj.k (Isolation due to sheer
Distance)& dHkh&dHkh ,d gh tkfr ds lnL; ns'kkUrj
(Immigration) }kjk nwj&nwj bykdksa ¼{ks=ksa½ esa QSy tkrs gS vkSj os fdlh
Hkh HkkSxksfyd vojks/k ds u gksrs gq, Hkh ijLij ugh fey ikrs gS rFkk
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tuu ugha dj ikrs gSaA bl izdkj os vius gh {ks= esa ijLij tuu dj
fodflr gksrs jgrs gS rFkk nwjh ds dkj.k nwljs Hkw&Hkkx esa ik;s tkus okys
thoksa ls ugha fey ikrs gSA mnkgj.k ds fy,] mÙkjh vesfjdk ds ,d cM+s
{ks= gksykdZfVdk (Holarctica) Hkkx esa Lru/kkjh tUrq nwjh ds dkj.k dbZ
NksVs&NksVs lewgksa esa c¡V x;sA bl dkj.k buesa vkil es gh ladj.k
(Hybridization) gks ldrk gSA

3- ikfjfLFkfrd i`FkDdj.k (Ecological Isolation)& dHkh&dHkh thoksa esa
ifjfLFkfrd izd̀fr ,oa LoHkko vUrj gksus ds dkj.k os ijLij tuu djus
esa vleFkZ gks tkrs gS vkSj vyx tkfr ds :i esa fodflr gksus yxrs gaSA
lerkih (Homothermic) d”ks:d dk iztuu dky yEck gksrk gS] tcfd
vlerkih (Poikilothermic) d”ks:d ,oa vxzlsu izkf.k;ksa dk iztuu dky
lhfer gksrk gSA tyok;q iF̀kDdj.k ds fy, lgk;d gksrh gSA

4. tyok;q i`FkDdj.k (Climatic Isolation)& dHkh&dHkh fdlh cM+s {ks=
esas fofHkUu izdkj dh tyok;q ik;h tkrh gS ftlds izHkko ls ml cM+s {ks=
esa QSys gq, tho ijLij ugha fey ikrs gS vkSj u gh tuu dj ikrs gSaA
vr% fuf”pr {ks= dh tyok;q ds vuqdwy vius dks mi;ksftr djus
yxrs gS ftlls ml cMs+ {ks= esa QSys tUrqvks esa fHkUurk gks tkrh gSA

bl izdkj fdlh foLrr̀ {ks= esa QSyh gqbZ ,d gh leku tho rki] ueh]
ty] izdk”k rFkk ty esa ?kqfyr yo.kksa vkfn ds izHkko ls fHkUu&fHkUu
y{k.kksa ls ;qDr NksVh&NksVh mi&tkfr;ksa rFkk lewgksa esa c¡V tkrs gSA
mÙkjh ,oa nf{k.kh dsi dkaWaM (Cape Cod) dk leqnzh ty blds mi;qDr
mnkgj.k gSA

5- ;kfU=d i`FkDdj.k (Mechanical Isolation)& dHkh&dHkh ,d gh
tkfr ds dqN lnL;ksa ds vkdkj o ifjek.k vFkok mRifjorZu ds dkj.k
mRiUu fHkUurk ds dkj.k os lkFk&lkFk jgrs gq, Hkh ijLij tuu ugha
dj ikrs gS vkSj vyx & vyx jgrs viuk fodkl djrs gSaA ekWFk dh
fofHkUu tkfr;ksa esa eSFkqu ds dkj.k uj tuukax {kfrxzLr gks tkrs gS vkSj
èR;q gks tkrh gSA

ekSleh Ik`FkDdj.k (Seasonal Isolation)& iztuu ekSle esa
fofHkUurk ;k vUrj] fofHkUu tkfr;ksa ds ;k fofHkUu thola[;k ds
O;fDr;ksaa ds chp vUr%iztuu (Interbreeding) ,oa eSFkqu dks jksdrk gSA
ekSleh Ik̀FkDdj.k ikS/kksa esa vf/kdrj ik;k tkrk gS rFkk dHkh&dHkh dhVksa
(Insects) ,oa vU; vd”ks:d izkf.k;ksa ds chp esa gksrk gSA mnkgj.k&

v- Cysu (Blain-1941) us ekSleh iF̀kDdj.k vesfjdu Hksd
(American toad)& cQksvesfjdsul (Bufoamericanus) ,oa
cQksQkmysjh (Bufofowleri) esa ik;kA ;g nksuksa dks iz;ksx”kkyk
esa canh voLFkk (Captivity) esa j[kkA buds iztuu ls ladj.k
mRiUUk gq, tks cgqr de lalkj esa ik;s tkrs gaSA cQks
vesfjdkuk izkjfEHkd o’kkZ _rq esa iztuu djrs gaS] tcfd cQks
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Qkmysjh o’kkZ _rq ds vUr esa iztuu djrs gaSA vfrO;kiu
(Overlapping) vof/k esa vf/kd ladj.k mRiUu gksrs gaS rFkk
ladj (Hybrid) Hksd (Toad) dh nwljh tkfr & cQks oqMgkmlh
(Bufo woodhousii) ls lekurk n”kkZrs gSaA

c- es;j (Mayer) us ekSleh iF̀kDdj.k dk o.kZu vusd if{k;ksa eas
fd;k gSA

d- ekSleh iF̀kDdj.k vf/kd izHkko”kkyh tyh; izkf.k;ksa esa ik;k
tkrk gSA mnkgj.k& LoPN tyh; eNfy;ksa esa tykMad
(Spawning) dk le; ty ds rkiØe ds }kjk fu;fU=r gksrk
gS tcfd vf/kd lEcU/khr tkfr;ksa esa tykMad ekSle
(Spawning season) izHkkoh :Ik ls fofHkUUk tykMad rkiØe esa
vuqdwyurk ds }kjk IkF̀kd~ ik;k tkrk gSA

M- fofHkUu ikS/kksa dh tkfr;ksa esa iw.kZr;k fnu dh yEckbZ ds vuqlkj]
izdk”k dh rhozrk ,oa rkiØe ds vuqlkj Qwy f[kyrs gaSA

6- 'kjhj&fØ;kRed i`FkDdj.k (Physiological Isolation)&
dHkh&dHkh rFkk fdlh&fdlh tho&tkfr ds lnL;ksa ds “kjhj esa
fØ;kRed fHkUurk mRiUu gks tkus ds dkj.k os mi&tkfr;ksa esa c¡V
tkrs gS] tSls& MªkslksfQyk (Drosophila) eD[kh dh dqN tkfr;ksa
esa ijLij eSFkqu ugha gks ikrk] D;ksafd muesa eSFkqu (Mating) ds
ckn ;ksfu (Vagina) dh “ysf’ed dyk (Mucus membrane) Qwy
tkrh gS vkSj v.Mjksi.k ds vHkko esa v.Ms eknk ds “kjhj esa u’V
gks tkrs gaSA

7- tSfod Ik`FkDDj.k (Biotic Isolation)& fdlh fuf”pr {ks= esa
jgus okyh fofHkUu tho&tkfr;k¡ ,oa okuLifrd lewg feydj
ml LFkku dk tSfod okrkoj.k cukrs gS] vr% os lHkh ,d&nwljs
ij izR;{k vFkok vizR;{k :i ls izHkko Mkyrs gSaA bl izdkj
fofHkUu {ks=ksa dk tSfod okrkoj.k fHkUu&fHkUu gksrk gS ftlds
izHkko ls Hkh tho&tkfr;k¡ vyx&vyx gks tkrh gaSA

8- tuu Ik`FkDdj.k (Reproductive Isolation)& dHkh&dHkh ,d
gh tkfr ds lnL;ksa ds eSFkqu&vaxksa esa dqN fHkUurk gks tkus ds
dkj.k os viuh tkfr ds vU; thoksa ds lkFk eSFkqu lEcU/k LFkkfir
djus es vleFkZ gks tkrs gS vkSj bl izdkj ,d gh tkfr ds
lnL; mi&tkfr;ksa esa c¡V tkrs gSA tSls& dhVksa esa ,d fuf”pr
tkfr dh eknk mlh tkfr ds uj ds lkFk eSFkqu&lEcU/k LFkkfir
dj ldrh gS fdUrq FkksM+k&lk Hkh vUrj gks tkus ds dkj.k muesa
eSFkqu ugh gks ikrk gSA bl izdkj muesa tuu ds vk/kkj ij
IkF̀kDdj.k gks tkrk gSA bldk mnkgj.k fVM~Mh (Grasshopper) esa
ns[kk tk ldrk gSA bl dhV esa vius thou pØ dh vof/k esa
vkuqoaf”kd :ikUrj.k ds dkj.k dkQh fHkUurk gksrh gSA
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9- ;qXed i`FkDdj.k (Gametic Isolation)& fofHkUu tkfr;ksa ds
lnL;ksa ds ;qXedksa esa vkdkfjdh fHkUurkvksa ds dkj.k uj ds
“kqØk.kq nwljh tkfr ds v.Mksa dks fu’ksfpr djus esa vleFkZ gksrs
gaSA bl izdkj os vyx&vyx gks tkrs gSaA

10- ladj dk thfor u jguk (Hybrid Inviability)& dHkh&dHkh
fHkUu tkfr;ksa ds lnL;ks ds chp fu’kspu dh fØ;k rks gks tkrh gS]
ijUrq mlls cuk ;qXeut (Zygote) o/kZu (Develop) djus esa
vleFkZ gksrk gSA bl izdkj og mi&tkfr;ksa esa vUrj
tuu&fØ;k dks izsfjr ugha djrk gSA

11- ladj cU/;rk (Hybrid Sterility)& dHkh&dHkh nks fofHkUUk
tkfr;ksa ds chp fu’kspu ,oa Hkzw.k dk o/kZu lEHko gks tkrk gS]
ijUrq blls cuh lUrku Lo;a lUrku mRiUu djus esa vleFkZ gksrh
gS vFkkZr~ cU/; (Sterile) gksrh gSA tSls& ?kksMs rFkk x/ks ds chp
fu’kspu rFkk o/kZu gks tkrk gS vkSj muls mRiUu [kPpj cU/;
gksrk gS] D;ksafd blesa ;qXedtuu ds nkSjku xq.klw=
(Chromosomes) ;qfXer ugha gks ikrs gSA

nks izeq[k fl)kURk iztuuh; iF̀kDdj.k dh mRifÙk ds ckjs esa
izfrikfnr gq,&

1- eqyj ds fopkj (Muller’s view)& bl oSKkfud ds vuqlkj
iztuuh; iF̀kDdj.k thUl dh fofHkUurk ds dkj.k mRiUu gksrk
gSA ;g thUl tkfr ,oa mitkfr dh mRifÙk ds le; ,syksisfVªd
(Allopatric) tula[;k esa mRiUUk gksrs gaSA tc fdlh tkfr
(Species) dh tula[;k fofHkUu okrkoj.k dks xzg.k djrh gS ;k
fofHkUu okrkoj.k esa jgrh gS ;k HkkSxksfyd iF̀kDdj.k ds }kjk
mitkfr ds :i esa iF̀kd~ gks tkrh gS] rc izR;sd foyfxr mi
lewg ,d LorU= tula[;k ds :Ik esa O;ogkj djrh gSA bl
izdkj dh ,syksisfVªd tula[;k ds tho vkil esa iztuu ugha
djrs gS vkSj u gh vkuqoaf”kd inkFkZ dk vknku&iznku gksrk gSA
izR;sd tulajpuk esa LorU= :i ls mRifjorZu mRiUu gkss axs vkSj
izR;sd tula[;k LorU= :i ls p;u nkc (Selection pressure)
ds }kjk fu:fir gksrh gSA bl izdkj yEch vof/k esa izR;sd
tula[;k ds thu iwy (Gene pool) ,d okrkoj.k ds vuqlkj
ifjofrZr gksxk] ftlls fd tho vius dks okrkoj.k ds vuqdwy
cuk ldsA vf/kd vof/k esa bu ifjorZu ds ifj.kkeLo:Ik thUl
dk IkquxZBu ,oa iqufoZyxu gks tk;sxkA thuksVkbi ds
ifjofrZr :i esa bl tula[;k dks ;fn vUr% iztuu dk volj
izkIr gksrk gS rc muds ifjofrZr thuksVkbi vUrizzZtuu djus dh
vkKk iznku djsaxs ;k ladj tks mRiUu gksxk og cU/;@uiqald
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gksxkA vr% foyxu vkuqoaf”kdh fo’ke:irk (Divergence)
miinkFkZ gSA

MkscstSUldh ds fopkj (Dobzhansky’s view)& bl oSKkfud
ds vuqlkj iztuuh; ySafxd :Ik ls iztuu djus okys ;qXe ,oa
ijfu’kspu djus okyh tkfr;ksa ds chp laiwjd thUl feJ.k esa
ifjorZu ds dkj.k gksrk gS] bldks izkd`frd p;u Hkh ekU; djrk
gSA blus ns[kk fd tkfr;ksa ds ladj (Hybrid) ;k rks
cU/;@uiqald gksaxs ;k vfØ;k”khy gksaxsA budks izkdf̀rd p;u
ds }kjk nwj dj fn;k tkrk gS ;k gVk fn;k tkrk gSA bl dkj.k
ladj ds gV tkus ls iSrd̀ksa ds thUl Hkh nwj gks tk,saaxs] tks
ladj.k (Hybridization) dks ekU; djrk gSA vr% izkd`frd p;u
ladj.k fo:) dk;Z dj iztuuh; iF̀kDdj.k izkIr djrk gSA

12- euksoSKkfud i`FkDdj.k (Psychological Isolation)& izk;% ,d
gh tkfr ds lnL; ijLij tuu djus dh bPNk j[krs gS] D;ksafd
izR;sd tkfr dh tuu&izfØ;k esa fHkUurk gksrh gSA blh fHkUurk
ds dkj.k vyx&vyx tkfr;k¡ ,d&nwljs ls tuu djus esa
vleFkZ gksrh gSa vkSj os vyx&vyx jgrh gaSA

fp= Ø- 4-21% Reproductive Isolation

13- lk;Vksykftdy i`FkDdj.k (Cytological isolation)& dHkh&dHkh
vUrjtkrh; ladj.k dh Hkh vlQyrk gks ldrh gSA bl vlQyrk ds
fy, ewy :Ik ls mÙkjnk;h dkjd lk;VksykWftdy vojks/k gksrk gSA bl
izdkj vojks/k jkuk Dysfe;Ul (Rana clamians) ,oa blds ?kfu’V
lEcU/kh cqy esa<d & jkuk dsVslVsysuk (Rana catestelena) esa ns[kk
tk ldrk gSA nksuksa tkfr;ksa ds uj ,oa eknk ds “kqØk.kqvksa ,oa v.Mksa ds
chp tc iz;ksx”kkyk esa df̀=e fu’kspu djk;k tkrk gS
rc ;qXet@tkbxksV (Zygote) dk ifjo/kZu ugha gksrk gSA Li’V gS fd
nksuksa tkfr;ksa ds xq.klw= (Chromosomes) ijLij fojks/kh gS vkSj ,d
nwljs ds lEidZ esa vkus ij ifjo/kZu izkjEHk djus ds fy, mfpr :i ls
dk;Z ugha djrs gSaA
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mi;ZqDRk rF;ksa ls Li’V gksrk gS fd iF̀kDdj.k tSo&fodkl dk eq[;
dkjd gSA

mn~fodkl esa i`FkDdj.k dh Hkwfedk (Role of Isolation in Evolution)

Tkkfr fuekZ.k ;k tkfr?kVu (Speciation) dh fof/k ds fy, iF̀kDdj.k dks ,d
egÙoiw.kZ dkjd ds :Ik esa ekU; fd;k x;k gSA jsU”kp (Rensch-1923), es;j
(Mayer -1942), flEilu (Simpson-1941) ,oa ySd (Lack-1947) ,oa vU;
oSKkfud us iF̀kDdj.k ds egRo dks LFkkfir djus ds fy, vR;kf/kd cgqr dke
fd;k gSaA ;g ,syksisfVªd tkfr?kVu (Allopatric speciation) ¼tkfr;ksa dk
mn~fodkl tks fofHkUu {ks=ksa esa gksrk gS½ rFkk flEisfVªd tkfr?kVu (Sympatric
speciation) vFkkZRk og mn~fodkl tks ,d leku {ks= esa gksrk gSA

fp= Ø- 4-22% Process of Allopatric Reproductive Isolation

1- ,syksisfVªd tkfr?kVu (Allopatric speciation)& ,d tkfr dh
tula[;k fofPNUu forj.k (Discontinuous distribution) dks n”kkZrh gSA
vfoPNUu forfjr tkfr dHkh&Hkh vfu;fer eSFkqu djus okyh cM+h
tula[;k dks fufeZr ugha djrk gSA bl dkj.k {ks=h;rk thoksa es tkfr;ksa
dh tula[;k dks vusd ,syksisfVªd iztuu djus okyh tula[;k esa
foyfxr dj nsrh gSA bl dkj.k ,d gh tkfr es vusd ,syksisfVªd
iztuuh; tula[;k ikbZ tk;sxhA lkekU; fu;e ds vuqlkj tkfr ,d
nqljs ls HkkSfrd :Ik ls iF̀kd~ gksxh vkSj viuk Lo;a dk mfn~odklh; iFk
dk p;u djsxh tcfd bu tula[;k dk vkuqoaf”kd laxBu cgqr vf/kd
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leku gksxk] tcfd dksbZ Hkh nks okrkoj.k] tSfodh ,oa HkkSfrdh :Ik ls
leku ugha gksrs gaSA bl dkj.k bl tula[;k dk p;u dk nkc dqN
fHkUu gksxkA blls p;u $ vfu;fer mRifjorZu ,oa tula[;k es dqN
vkuqoaf”kd foyxu] vkuqoaf”kd y{k.kksa esa fo’ke:irk mRiUu gksxhA
vr% ,syksisfVªd tkfr HkkSxksfyd ,oa iztuuh; nksuksa foyxu ds dkj.k
mRiUu gksxhA

2- flEisfVªd tkfr?kVu (Sympatric Speciation)& bl izdkj dh
tkfr ,dne tkfr tula[;k ds [k.Mksa@lewgksa ds iztuuh foyxu
thuksVkbi esa ifjorZu ds dkj.k mRiUu gksxkA blds ifj.kkeLo:Ik tkfr
dh tula[;k nks ;k vf/kd iztuuh; iF̀kd tula[;k es foHkkftr gks
tk;sxhA ,d ckj iztuuh; foyxu LFkkfir gks tkus ij izR;sd
tula[;k vius mfn~odkl dh vksj vxzlj gksxk] pkgs og mlh {ks= es
ikbZ tkos ;k vius ewy {ks= ls izokl dj tkosA os foHkkftr tkfr;k¡
fHkUu jgsxhA

4-4-6 i`FkDdj.k ds ykHk (Advantages of Isolation)

1- fodklosÙkkvksa (Evolutionist)& ds vuqlkj iF̀kDdj.k dk ykHk
izkd`frd oj.k (Natural Selection) dks gks ldrk gSA

2- tSo&fodkl (Organic evolution)& ds vUrxZr ,d ckj izkIr fd;s
x;s y{k.kksa dk laj{k.k djuk vko”;d gksrk gSA tks izk.kh vf/kd iztuu
ij vR;kf/kd la[;k esa lUrfr mRiUu djrs gaS] bu lUrkuksa esa ls dqN
okrkoj.k ds izHkko ls ej tkrs gSaA bl dkj.k iF̀kDdj.k fofHkUurk dks
nwj djus ds fy, eSFkqu dh fØ;k Øe gks] eSFkqu dk dk;Z ,sfPNd gksuk
pkfg,A vxj izkf.k;ksa ds iF̀kDdj.k dk ifjorZu gks pqdk gS rks ;g izk.kh
mRifjorZu okys f”k”kq mRiUu djrk gS] ;g f”k”kq vifjofrZr esa viuk
thou O;rhr djus ds fy, l{ke gksrk gSA

i`FkDdj.k dk tSo&fodkl esa egRo (Advantage of Isolation in
Evolution)& ìFkDdj.k] tkfr fuekZ.k (Species formation) esa vR;kf/kd
egRoiw.kZ Hkwfedk fuHkkrk gSA jSal (Rensch-1923) es;j (Mayer-1942) flEilu
(Simpson-1945)- rFkk ySad (Lack-1947) us bl fn”kk esa egRoiw.kZ dk;Z fd;s
gSA ;g foLFkkfud tkfr mn~Hkou (Allopatric: speciation fofHkUu izns'kksa esa fLFkr
tkfr;ksa dk fodkl) ds lkFk&lkFk leLFkkfud tkfr mn~Hkou (Sympatric
speciation: ,d gh {ks= esa fLFkr tkfr ds fodkl½ esa Hkh lgk;d gksrk gSA

iF̀kDdj.k tSo&fodkl dk ,d egRoiw.kZ dkjd gksrk gSA blds dkj.k
izkf.k;ksa dh tkfr;k¡] mi&tkfr;ksa esa foHkkftr gks tkrh gS rFkk bu mi&tkfr;ksa
esa mRiUu ifjorZu viuh iSrd̀ (Parent) tkfr ds lkFk ladj.k u gksus ds
dkj.k vkil esa feydj vizHkkoh ugha gksrs gS] ijUrq bldk izHkko fLFkj jgrk gSA
bl dkj.k iF̀kDdj.k ubZ tkfr dh mRifÙk es lgk;rk djrk gSA vr% ;g dgk
tk ldrk gS fd iF̀kDdj.k tSo&fodkl dk ,d egRoiw.kZ dkjd gksrk gS tks
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ubZ tkfr;ksa dks LFkkfir djus ,oa muds lw{e fodkl (Micro-evolution) esa
lgk;d gksrk gSA flEilu (Simpson-1965) ds vuqlkj iF̀kDdj.k gkfudkjd
Hkh gS] D;ksafd blds dkj.k iF̀kDdj.k ik'k (Isolation traps) cu tkrs gSa
vkSj ,d ik”k ds tUrq nwljs ik”k ds tUrqvksa ls feyus esa vleFkZ gksus ds dkj.k
u’V gks tkrs gSaA

4-4-7 Tkkfr mn~Hkou (Speciation)

mn~fodkl dh lEiw.kZ fof/k ubZ tula[;k@tkfr (Species) dh mRifÙk ij fuHkZj
gksrh gS tksfd vius iwoZtksa dh vis{kk vf/kd vuqdwyuh; dq”kyrk dks j[krh gSA
tula[;k vilj.k (species) 'kCn dk vFkZ le>kuk vko';d gSA

Lkk/kkj.kr;k tkfr (Species) fdUgh vUrj iztufud (Interbreeding)
izk.kh leqnk;ksa ds lewg dks dgk tkrk gS] tksfd iztuu dh nf̀’V ls iF̀kd gksrs
gSa ;k tkfr (Species) dks fdlh thu lap; (Gene pool) ds lg;ksxh leqnk;kas
ds ,d lewg dks Hkh dgk tk ldrk gS] tksfd LFkku ,oa le; ds vuqlkj
lapfjr gksrs gSaA

MkctsuLdkbZ (Dobzhansky-1937) ds vuqlkj] ^^tkfr (species) tSo&
mfn~odkl dh ;g izfØ;k gS ftlesa okLrfod ;k foHko (Potentially) :Ik esa
iztuu dj jgs izkf.k;ksa dk O;wg nks ;k vf/kd ,sls lewgksa esa iF̀kd~ gks tkrk gS
tks laLdj.k (Hybridization) ds ;ksX; ugha gksrsA**

es;j (Mayer-1940) ds vuqlkj& ^^tkfr (Species) okLro esa ;k
foHko :Ik esa (potentially) ladj.k dj jgh ,slh izkd`frd tula[;k
(Population) dk lewg gS tks vU; lewgksa ls ySafxd :Ik ls iF̀kd~ gksrs gSA**

tkfr mn~Hkou dh fof/k (Mechanism of Speciation)& es;j
(Mayer-1970) ds vuqlkj tkfr mRifÙk dh nks ;k rhu lEHkkfor fof/k;k¡ gS&
(i) tkfr mn~Hkou (Speciation) ,oa (ii) xq.ku (Multiplication)A bu nks
fof/k;ksa ds }kjk leku tkfr;ksa dh la[;k esa of̀) gksrh gSA tSo&mfn~odkl
(Organic evolution) dh lHkh ekSfyd leL;k,¡ tkfr mn~Hkou (Speciation)
dh fof/k es fufgr gs ftuds }kjk tkfr (Species) nks Hkkxksa esa foHkkftr gks
tkrh gSA

¼v½ rkRdkfyd mn~Hkou (Instantaneous speciation)

1- vkuqoaf”kd :Ik ls (Genetically)

(a) vySafxd tkfr;ksa (Asexual species) esa ,d mRifjorZu
(Mutation) }kjkA

(b) nh?kZ tufud fof/k }kjk (Macrogenesis)
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2. dksf”kdkRed :Ik ls (Cytologically)

(a) xq.klw=h; mRifjorZu (Chromosomal mutation) ;k xq.klw=h;
foiFku (Chromosomal aberration)& LFkkukUrj.k (Transl-
ocation) vkfnA

(b) cgqxqf.kr }kjk (By polyploidy)

¼c½ /khjs&/khjs mn~Hkou (Gradual speciation)

(a) HkkSxksfyd tkfr mn~Hkou (Geographical speciation)

(b) LFkkfud tkfr mn~Hkou (Sympatic speciation)

¼v½ rkRdkfyd tkfr mn~Hkou (Instantaneous speciation)&
rkRdkfyd tkfr mn~Hkou dh fof/k ds }kjk ,d izk.kh ¼O;fDr½ dh mRifÙk gksrh
gS] vFkkZr~ fdlh Hkh tkfr ls iztuu :Ik ls foyfxr] tks fd tudh; LrEHk
(Parental stick) ds vUrxZr vkrh gS vkSj og iztuu ,oa ikfjfLFkfrdh :Ik ls
ubZ tkfr dh tula[;k dks mRiUu djus esa l{ke gksrh gSA ;g fuEu fof/k;ksa
ds }kjk izkIr fd;k tk ldrk gS&

(a) lk/kkj.k mRifjorZu }kjk rkRdkfyd tkfr mn~Hkou&
mRifjorZu ,d vkuqoaf”kdh fof/k bruh vf/kd vkof̀r dh gksrh gS fd
mPp Js.kh ds izkf.k;ksa esa 10]000 ls vf/kd vkuqoaf”kd fcanq (Gene loci)
gksrs gS] fd izR;sd O;fDRk u;s mRifjorZu ds fy, okgd gksrh gaSA bl
izdkj ds mRifjorZu tula[;k esa fo’ke;qXEkdrk (Heterozygosity) dh
of̀) djrs gSa] ;g ubZ tkfr dks mRiUu ugha djrs gSaA dksbZ Hkh
mRifjorZu tksfd oSeuL; :Ik ls iztuuh; O;ogkj (Ecology) dks
izHkkfor djrs gSa] rc mldk p;u gks tk;sxk rFkk ;fn ;g thou
{kerk@thO;rk (Viability) dks de dj nsrk gS ;k fQj ewy ,yhy
(Allele) dks gVk nsrk gS ;fn ;g vf/kd thO;rk (Viability) ds gksrs gaSA
vr% lkekU; ;k lk/kkj.k mRifjorZu dHkh Hkh ySafxd iztuuh; tkfr esa
ubZ tkfr dks mRiUu ugha dj ldrk gSA

jksVhQlZ (Rotifers) ,oa fuesVksM (Nematodes) esa dqN izfØ;k,¡
mRifjorZu ds }kjk vySafxdoknh mn~Hkou (Asexual speciation by
mutation) dks mRiUu dj nsrs gaSA mnkgj.k& jksfVQj (rotifers) ds x.k
CMsyk;fM;k (Order-Bdelloidea) esa dksbZ Hkh uj izk.kh ugha gksrk gS]
vr% ,slk le>k tkrk gS fd bldh iwoZt iSrd̀ tkfr (Ancestral
species) vfHkfu’kd tuh; (Parthenogenetic) gksrh gSaA mRifjorZu
ds }kjk tkfr mn~Hkou ds }kjk iwoZt tkfr ls 200 tkfr;k¡ (species) &
yxHkx 20 oa”k (Genera) ,oa 4 dqy (Families) mRiUUk gq,A

blh izdkj of̀) (Growth) ,oa fo?kVu (Degeneration) esa dqN izfØ;k,¡
mRifjorZu ds }kjk vySafxdoknh mn~Hkou vuqdwy n”kk,¡ mRiUu djrk
gSA bl izdkj dh fof/k LiUt (Sponges), lhys.VªsVl (Coelenterates)
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VcsZysfj;Ul (Turbellerians) izkf.k;ksa esa ikbZ tkrh gSaA ftlls tkfr
mn~Hkou dk v/;;u oxhZdj.k ds fy, vfuf”pr gksrk gSA

(b) nh?kZtfud fof/k }kjk rkRdkfyd tkfr mn~Hkou (Instantaneous
Speciation through Macrogenesis)& ubZ tkfr] mPp VSDlk
(Taxa) ;k fQj u;s izdkj esa mPNyu (Saltation) fof/k ds }kjk ;dk;d
mRifÙk dks nh?kZtufud fof/k@eSØkstsusfll (Macrogenesis) dgrs gSA
tkfr mn~Hkou ds fl)kUr eSØkstsusfll (Macrogenesis) dks vusd
vk/kqfud vkuqoaf”kd fo”ks’kKksa (Geniticist)& xksYMfLeM~V
(Goldschmidt- 1940), f’kUMsoksYQ (Schindewolf-1936, 1950) us Hkh
ekU; fd;k gSA bl fl)kUr ds vuqlkj ubZ tkfr dks iw.kZ vkuqoaf”kd
iqu% jpuk ¼eSØkstsusfll½ }kjk ;k dksbZ nh?kZ nSfgd mRifjorZu ds }kjk
mRiUu fd;k tkrk gSA bl izdkj dh izfØ;k }kjk ^^vk”kkfUor nkuo
(Hopeful monster)** mRiUu gksxk ¼xksYMfLeM~V Goldschmidt- 1940 us
n”kkZ;k½ tksfd u;s mfn~odklh; Øe dk iwoZt gksxkA bl fl)kUr esa
fo”okl djus okyksa us n”kkZ;k fd lHkh u;s izdkj@u;h tkfr thok”e
vfHkys[kksa (Fossil records) ds :Ik esa ;dk;d :Ik ls izkIr gksaxsA

bl fl)kUr dh vk/kqfud mnf~odklosÙkkvksa (Evolutionists) us vf/kd
vkykspuk dh gS] D;ksafd ;g fdlh Hkh izek.k ds }kjk fl) ugha fd tk
ldh gSA flEilu (Simpson-1953) ,oa jsu’p (Rensch-1960) us bl
fl)kUr dh vkykspuk thok”eh; izek.kksa (Palaeontological evidences)
dks izLrqr dh vkSj n”kkZ;k fd ^,d* izdkj iwoZ esa fLFkr tkfr ls mRiUu
fd;s tkrs gSA es;j (Mayer-1963, 1970) us n”kkZ;k fd ;g fl)kUr
tkfr mn~Hkou dk ,d vf/kd detksj L=ksr gksrk gSA

(c) xq.klw=h; foiFku }kjk rkRdkfyd tkrh mn~Hkou (Instantaneous
speciation through chromosomal aberration)& vf/kd vkil esa
lEcU/khr tkfr;k¡ vkdkfjdh (Morphology) dh vis{kk dSfj;ksVkbi
(Karyotype) ds }kjk vf/kd fHkfUur gksrh gSA dSfj;ksVkbi (Karyotype)
dh nf̀’V ds vUrxZr & os xq.klw=ksa dh la[;k ds }kjk esVklsfUVªd
(Metacentric) ;k isfjlsfUVªd (Pericentric) xq.klw=ksa dh la[;k]
iSjklsfUVªd (Paracentric) ;k isfjlsfUVªd (Pericentric) mRØe.k
(Inversion) ds izdkj ,oa mifLFkr ds }kjk] rFkk xq.klw=h; foiFku
(Chromosomal Aberration) dh n`’Vh ls fHkfUur gksrs gSA mi;qZDRk
fLFkfr dks ns[krs gq, vusd dksf”kdk vkuqoaf”kdosÙkk (Cytogeniticist)
fo”okl djrs gS fd xq.klw=h; mRifjorZu rkRdkfyd tkfr mn~Hkou esa
egRoiw.kZ Hkwfedk fuHkkrs gSaA ;g fo”okl nks ckrksa ij vk/kkfjr gS&

(i) nks tkfr;ksa ds }kjk ftu fofHkUurk ds va”kksa dks n”kkZ;k tkrk
gS fd bl izdkj dh volhekvksa ds fy, tkfr mn~Hkou dh
vko”;drk gksrh gS vkSj dsoy xq.klw=h; mRifjorZu lQy gks
ldsA
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(ii) nks tkfr;ksa ds chp iztuuuh; foyxu dks fcuk xq.klw=h;
iqulZaxBu dss izkIr ugha fd;k tk ldrk gSA

vr% blls ;g Kkr gksrk gS fd xq.klw=h; iquO;ZoLFkk vf/kdka”k
n”kkvksa esa ubZ tkfr;ksa dks mRiUk ugha dj ldrh gSA dqN gh
n”kk esa ;g tkfr mn~Hkou dks mRiUu djrs gSA

(i) tkfr mn~Hkou ds fcuk xq.klw=ksa dh iquO;ZoLFkk
(Chromosomal rearrangement without speciation)&
gkfudkjd xq.klw=h; mRifjorZu (Chromosomal mutation) ds
vykok vf/kdka”k xq.klw=h; foiFku ¼mRifjorZu½ (Chromosomal
aberration) ds }kjk foyxu fof/k ds fodkl dh vis{kk xq.klw=h;
cgq:fiRkk (Chromosomal polymorphism) ls fodflr gksrs gSA
bldk lcls vPNk mnkgj.k gS& MªkslksfQyk esa iSjklsfUVªd
mRØe.k (Peracentric inversion)A izR;sd tkfr viuh Lo;a dh
tkfr fof’k"V cgq:fiRkk (Species specific polymorphism) ls
n”kkZrs gS vkSj cgqr de vf/kd lEcU/khr tkfr;k¡ leku xq.klw=h;
cgq:fIkrk (Chromosomal polymorphism) dks ck¡Vrh gSA ;g
fof/k n”kkZrh gS fd xq.klw=h; mRifjorZu ,oa tkfr mn~Hkou ds
chp dksbZ vko”;d lEcU/k ugha gksrk gS] tcfd ;g ,d&nwljs ds
fcuk gks ldrh gSA

(ii) tkfr mn~Hkou] xq.klw=h; mRifjoZu ds lkFk ,d:Ik gksuk
(Speciation coinciding with a chromosomal mutation)&
tkfr mn~Hkou ds le; ;fn xq.klw=h; mRifjorZu dqN p;fur
¼mf}dklh;½ ykHk ugh j[krs@n”kkZrs gaS] rc tYnh&tYnh izdf̀r
esa ugha gksrs ;k ik;s tkrsA bl dkj.k blds nks ykHk xq.klw=h;
tkfr mn~Hkou esa gksrs gSa& (i) xq.klw=h; mRifjorZu esa foHko ikbZ
tkrh gS tks foyxu@IkF̀kDdj.k fof/k ds :i esa dk;Z dj ldsA
(ii) ,d fuf”pr vuqdwfyr mRifjoZu ds }kjk lajf{kr j[kuss
ls ,d lqij thu fufeZr gksxk ftldks oSysl (Wallace-1959) us
loZizFke igpkukA xq.klw=h; tkfr mn~Hkou ds mi;qZDr nksuksa Hkkxksa
dks ckn esa izkd`frd p;u ds }kjk HkkSxksfyd Ik̀FkDdj.k gksus dh
vof/k esa ;k iSjkisfVªd tkfr mn~Hkou (Parapatric
speciation) ;k nksuksa fof/k;ksa }kjk lq/kkjk tk ldrk gSA “kCn
ikSjkiSfVªd (Parapatric) dk mi;ksx tula[;k ;k tkfr ds fy,
fd;k tkrk gS tksfd u rks vUrjiztuu (Interbreeding) djrh
gS ;k ,d&nwljs ls vfrO;kid (Overlapping) gksrh gS ysfdu
HkkSxksfyd :Ik ls lEidZ esa jgrh gSA

(a) xq.klw=h; mRifjorZu&foHko u;h foyxuh; fof/k ds :Ik
esa (Chromosomal mutation as potential new isolating
mechanism)& xq.klw= dh lajpuk esa fdlh Hkh izdkj dk
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ifjorZu xq.klw=h; mRifjorZu (Chromosomal
mutation) ;k xq.klwf=; foiFku (Chromosomal Aberration)
dgykrk gS pkgs og mRØe.k (Inversion), LFkkukUrj.k
(Translocation) f}xq.ku (Duplication) gks ;k thUl@vkuqoa”kd
ds js[kh; Øe] fdlh Hkh vU; izdkj dk ifjorZu gksA xq.klw=h;
mRifjorZu 1000 esa 1 dh nj ls gksrs gSA vf/kdka”kRk% ;g
mRifjorZu gkfudkjd gksrs gaS ftudks ,dne nwj djuk
vko”;d gS blds iwoZ mRifjorZuh; okgd iztuuh;
voLFkk@mez rd igq¡p ik;sA ,d vU; izdkj dk xq.klw=h;
mRifjorZu gksrk gS tksfd fo’ke;qXetksa dh (Heterozygote)
iztuu {kerk dks de dj nsrk gSA fo’ke;qXetksa esa dqN xq.klw=h;
mRifjorZu ik;k tkrk gS] tksfd tkfr mn~Hkou esa egRoiw.kZ gksrk
gSA blesa dqN dfBukbZ v/kZlw=.k@;qXedtuu ds le; gksrh
gS& xq.klw=ksa ds ;qXeu esa vkaf”kd :i ls vlQyrk ;k
eYVhosysUV~l dk izFke v/kZlw=h; esVkQst esa vfu;fer ?kweZ.k ;k
fQj nksuksaA ;g nksuksa dfBukbZ;ksa ds dkj.k tks ;qXed mRiUu
gksRks gaS mu ;qXedksa esa foyksiu ;k f}xq.kd ;k VwV&QwV ;k
vdsUnzh; xq.klw=ksa esa ikbZ tk;sxh ftlds dkj.k uj ladj esa
iztuu {kerk esa deh ikbZ tk;sxhA

thu@vkuqoa”kd ;k fcanq mRifjorZu dh rjg xq.klw=h; mRifjorZu
ds }kjk Hkh nf̀’Vxr QhuksVkbi ij dksbZ izHkko ugha n”kkZrk gSA bl dkj.k budks
igpkuuk dfBu gksrk gSA fo’ke ;qXedksa ds foijhr] blesa fcanq mRifjorZu ik;k
tkrk gSA xq.klw=h; mRifjorZu ds fo"ke;qXet izHkkfork ds }kjk vkofjr ugha
gksrs gSa] vr% bl izdkj ds fo’k;;qXet v/kZlw=.k dfBukbZ ;qDr p;u ds izeq[k
y{; gksrs gSaA vUr esa xq.klw=h; mRifjorZu dk;ZØe esa dksbZ ifjorZu ugha gksrk
gS cfYd thUl@vkuqoa”kd ds js[kh; Øe esa ifjorZu gksrk gSA

viuh izxrh tk¡fp, (Check Your Progress)

10- mRifjorZuokn dk loZizFke izfriknu fd;k&

¼v½ MkfoZu us ¼c½ ySekdZ us

¼l½ g;wxks Mh czht us ¼n½ oSysl us

11- mRifjroZu dk dkj.k gS&

¼v½ thu esa vdLekr ifjorZu ¼c½ iks’k.k

¼l½ ,Dljs&fdj.ks ¼n½ ,d tud dk izcy izHkko

12- vkdfLed vkuqoaf”kd ifjorZu dks dgrs gŜ &

¼v½ lelw=.k ¼c½ v/kZlw=.k

¼l½ mRifjorZu ¼n½ iqu% lfEeJ.k
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13- mRifjorZu gksrs gS&

¼v½ thUl ds vfu;fer c¡Vokjs ds

¼c½ thUl esa jklk;fud ifjorZu ls

¼l½ ifjorZu”khy okrkoj.kh; n”kkvksa ls

¼n½ fodkl dh fuf”pr n”kkvksa lsA

14- g;qxks Mh Okzht us ftu ifjorZuksa ds vk/kkj ij mRifjorZu dk
izfriknu fd;k] og gS&

¼v½ xq.klw=h; foiFku

¼c½ dksf”kdklw= esa gksus okys ifjorZu

¼l½ thu mRifjorZu

¼n½ fdlh esa ugha

15- Tkhu mRifjorZu dk loZizFke mnkgj.k fdl oSKkfud us izLrqr fd;k
Fkk\

¼v½ es.My ¼c½ Mh&Okzht

¼l½ ekxZu ¼n½ lsFkjkbM

16- mRifjorZu dks fdrus izdkj ls foHkkftr fd;k x;k gS\

¼v½ 7 ¼c½ 11

¼l½ 9 ¼n½ 13

17- Tkhu ifjorZu fdrus izdkj ds gksrs gS\

¼v½ 5 ¼c½ 2

¼l½ 7 ¼n½ 9

18- Tkhu mRifjorZu dks fdl oSKkfud us loZizFke [kkstk Fkk\

¼v½ lsFkjkbV ¼c½ ekxZu

¼l½ fofYdUlu ¼n½ Mh&Okzht

19- mRifÙk ds vk/kkj ij mRifjorZu dks fdrus izdkj ls foHkkftr fd;k
x;k gS\

¼v½ 7 ¼c½ 5

¼l½ 4 ¼n½ 2
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20- ;qXeuth mRifjorZu fdl le; mRiUUk gksrs gaS\

¼v½ fu’kspu ds le;

¼c½ fonyu ds le;

¼l½ ;qXedtuu ds le;

¼n½ tuu dksf”kdkvksa ds fuekZ.k ds le;

21- I;wfju {kkj dk izfrLFkkiu __________ ds }kjk gksrk gSA

¼v½ fijhfeMhu ¼c½ I;wjhu

¼l½ I;wjhu {kkj ¼n½ fdlh ls ugha

22- VªkUlo”kZu __________ ds }kjk mRiUu gksrs gSaA

¼v½ nks I;wjhu tksM+s ds }kjk tqM+us ls

¼c½ nks fijhfeMhu ds tksM+s xyrh ls cuus ls

¼l½ nks I;wjhu tksM+s ds }kjk xyrh ls ?kVus ls

¼n½ ¼v½ o ¼c½ ds }kjk

23- tho^&foKku dh “kk[kk ftleas thokRek dk v/;;u fd;k tkrk gS]
dgykrh gS&

¼v½ bdksykWth ¼c½ iSfy,UVksykWth

¼l½ fQft;ksykWth ¼n½ bDokbuksykWth

24- ml thok”e tUrq dk uke crkb, tks ljhlì rFkk Ik{kh oxZ ds chp
la;kstd dMh ekuk tkrk gS&

¼v½ vkfdZvkssIVsfjDl ¼c½ esekSFk

¼l½ dksjy ¼n½ ;qMhfjuksfljksl

25- thok”e fdlds curs gaS\

¼v½ orZeku tUrqvksa ds

¼c½ èr thoksa ds

¼l½ foyqIr thoksa ds

¼n½ buesa ls fdlh ds ugha

26- lcls vPNs thok”e fdu pV~Vkuksa ls curs gaS\

¼v½ vkXus; pV~Vkuksa ls ¼c½ “kSy pV~Vkuksa ls

¼l½ xzsukbV pV~Vkuksa ls ¼n½ dkcZu pV~Vkukas ls
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27- ;wjsfu;e yaSM fof/k dks loZizFke fdlus izLrqr fd;k Fkk\

¼v½ fyfc ¼c½ ekxZu

¼l½ oksYVoqM ¼n½ D;wfo;j

28- dLrwjh cSy ,oa jsf.M;j izkf.k;ksa ds thok”eksa dh mifLFkfr ls fdl
ckr dk irk pyrk gS\

¼v½ LFkku dh B.Mh tyok;q

¼c½ ;qx dh m’.k tyok;q

¼l½ izkf.k;ksa ds mHk;pjh LoHkko dk

¼n½ ¼v½ rFkk ¼c½ nksukas dk

29- thok”eksa ds v/;;u dk D;k egRo gS\

¼v½ pV~Vkuksa dh vk;q fu/kkZj.k

¼c½ Øfed fodkl ds Ik{k esa izek.k

¼l½ euq’; dh oa”kkoyh

¼n½ ;s lHkh

30- thok”e fdrus izdkj ds gksrs gS\

¼v½ 4 ¼c½ 3

¼l½ 7 ¼n½ 8

31- thok”eksa ds loZizFke v/;;u dk Js; fdldks tkrk gS\

¼v½ fyoh ¼c½ oksYVoqM

¼l½ D;wfo;j ¼n½ foUlkbZ

32- thok”e izkxSfrgkfld dky ds thoksa ds vo”ks’k gaS fdldk dFku gS\

¼v½ foUlkbZ ¼c½ D;wfo;j

¼l½ oksYVoqM ¼n½ es.My

4-5 vuqdwyu ,oa vuqd`fr (Adaptation and Mimicry)

4-5-1 vuqdwyu (Adaptation )

izR;sd tho/kkjh fdlh u fdlh okrkoj.k esa jgrk gSa vkSj og okrkoj.k
tho/kkfj;ksa ij izR;{k vFkok vizR;{k :i ls viuk izHkko Mkyrk gS] vr%
tho/kkjh dks lQyrkiwoZd thou O;rhr djus ds fy, vius vkidks ml
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okrkoj.k ds vuq:i <kyuk vFkok ifjofrZr djuk vko”;d gksrk gSA vr%
^^izR;sd tho/kkjh esa ,slh fo’ks"krk,¡ fodflr gks tkrh gSaA bUgha
fo’ks"krkvksa dks vuqdwyu (Adaptation) dgrs gSA** izR;sd tho/kkjh dk ;g
fof”k’V y{k.k gS fd og vius vkidks okrkoj.k ds vuq:i cukus dh {kerk
j[krk gS rFkk fdlh vax esa ;k fdlh Hkkx esa gksus okyk fdlh Hkh izdkj dk
ifjorZu tksfd orZeku okrkoj.k@ek/;e esa izk.kh ds vfLrRo dks l”kDr ;k
mi;qDr cuk nsrk gS] vFkok ml izk.kh dks okrkoj.k ds vuq:i jgus dh {kerk
iznku djrk gS] ftlls fd og izk.kh Lo;a ds fy, iks’k.k dj lds] viuh lqj{kk
dj lds] lUrku dh mRifÙk ds lkFk mldh lqj{kk dj lds] vuqdwyu
(adaptation) dgykrk gSA

;s fo”ks’krk,¡ ¼ifjorZu½ tho/kkjh dh lajpuk (Structure), LoHkko (Habit)
dkf;Zdh (Physiology) vkfn fdlh Hkh :Ik esa gks ldrh gSaA tho/kkjh dh ;s
fo”ks’krk,¡ mls ,d fuf”pr okrkoj.k esa lQyrkiwoZd thou O;rhr djus
ds ;ksX; cukrh gSa] lkFk gh u’V gksus ls cpkrh gSA vr% vuqdwyu dks
fuEufyf[kr izdkj ls ifjHkkf’kd dj ldrs gS&

^^izR;sd tho/kkjh esa Lor% fu;eu (Self-regulation), vkRe ijh{k.k
(Self-preservation) rFkk tkfr dh j{kk ds fy, tks fo’ks"krk,¡ ¼y{k.k½
ik;h tkrh gSa] mUgha dks vuqdwyu (adaptation) dgrs gSA**

loZizFke ySekd Z oSKkfud us ;g izfrikfnr fd;k fd izR;sd tho/kkjh
Lo;a dks vius ifjofrZr gksrs gq, okrkoj.k ds vuq:i :ikUrfjr dj ysrk
gSA ,d leku fn”kk esa IkF̀kd~&IkF̀kd~ oa”kksa ;k lEcU/khr oa”kksa (Genera) esa
vuqdwyu dh mifLFkfr izkf.k;ksa ds oa”kksa esa lekurk ykrh gS ,oa bl izdkj ds
tho gheksIykfLVd (Haemoplastic) dgykrs gS (Haemos : ogh] Plastuz: <kys
x;s½A dqN vlEcU/khr oa”kksa ds izkf.k;ksa esa Hkh ,d gh izdkj ds vuqdwyu ik;s
tkrs gaS] ;g lHkh vuqdwyu Hkkstu ,oa izpyu djus rFkk vkØked
(Offensive) ,oa lqj{kkRed (Protective) gksrs gSaA

fdlh Hkh ,d iwoZt tkfr ls fHkUu izdkj dh tkfr;ksa ds fodkl
dks fodklh; vilj.k (Divergent evolution) dgrs gSa] blds dkj.k
fodflr ubZ tkfr Lo;a dks vius pkjksa vksj ds okrkoj.k ds vuqdwy cuk ysrh
gSA tc dHkh Hkh dksbZ Hkh izk.kh fdlh Hkh u;s ikfjfLFkfrd
vkokl@ek/;e@okrkoj.k esa izos'k djrk gS og izk.kh Lo;a dks ml vkokl ds
vuqdwy cuk ysrk gSA blds dkj.k fofHkUu ek/;eksa@okrkoj.k esa igq¡pus ij ubZ
tkfr;ksa ds fodkl dh fof/k dks vuqdwy fofdj.k ;k vilkjh fodkl (Adaptive
radiation or Divergent evolution) dgrs gSA izks- vkWlckuZ (Prof. Osborn) us
bl izdkj ds ifjorZuksa dks ,d fu;e dk :i fn;k gS] ftls vuqdwyh fofdj.k
(Adaptive radiation) dgrs gaSA fu;e ds vuqlkj ^^;fn dksbZ foyfxr
{ks=@izns'k (Isolated region) cgqr foLrr̀ gS rFkk ml {ks= dh LFkykdf̀r
(Topography)] feV~Vh (Soil), tyok;q (Climate) rFkk isM+&ikS/ks@ouLifr
fHkUu&fHkUu gSa rks mlesa fofHkUu izk.kh lewg ik;s tk;saxsA** ,d izkbejh ;k
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izkFkfed LrEHk ;k vk/kkj ls pkj Hkqtk,¡ fofHkUUk fn”kkvksa esa fudyrh gSa] rc
blds vUrxZr] eq[; :i ls iSjksa Hkqtkvksa rFkk nk¡rksa (Teeth) esa vuqdwyu gksaxsA

leLr fofHkUurk,¡Wa (Variations) pkj fn”kkvksa esa gksrh gS] Hkwfe ds vanj
[kuuh (Fussorial)] o{̀kksa ij (Scansorial), ty esa tyh; (Aquatic) rFkk Hkwfe
dh lrg ij /kkoh (Cursorial)A vxj ;g ifjorZu ;k :ikUrj.k ;k vuqdwyu
mi;qZDr fn”kkvksa esa ls fdlh Hkh f=T;ka (Radius) ij gks rks izR;{k vFkok
izkFkfed (Primary) dgykrs gSa] vxj blds vfrfjDr vU; fdlh f=T;k ij ik;s
tk;sa rks bl izdkj ds vuqdwyu f}rh;d (Secondary) dgykrs gaSA
mnkgj.k& nkSMus okys Ik{kh & fdoh (Kiwi), “kqrqjeqxZ (Ostrich)A

bl izdkj fodkl dh fn”kk myV tkrh gS] ysfdu ;g fLFkfr
vuqØe.kh;rk ds fu;e (Law of irreversibility) dk [k.Mu ugha djrh gSA

vuqdwyh fofdj.k ds mnkgj.k (Examples of Adaptive Radiation)

Tkjk;q Lrfu;ksa (Placental mammals) ds v/;;u ls ;g Kkr gksrk gS fd lHkh
Lruh (Mammal) dk fodkl ,sls iwoZt (Ancestor) ls gqvk gS tks NksVs
ikpkaxqfyikn (Pentadactyl) okyk dhVHk{kh (Insectivorous) izk.kh Fkk ftlls
fuEufyf[kr izdkj ds vuqdwyu okys izk.kh fodflr gq,&

(i) tks fcy cukdj viuk thou O;rhr djrs gS& bu izkf.k;ksa ds ikn fcy
[kksnus ds fy, mi;qDr gq,A mnkgj.k& NNw¡nj (Mole), ct+j vkfn&
[kuuh izk.kh (Fossorial)A

(ii) rst nkSMus okys izkf.k& bu izkf.k;ksa esa ikn (Limbs) rst nkSMus ds gsrq
vuqdwfyr gq,A /kkoh (Cursorial)& ?kksMs (Horse), dqÙks (Dogs)A

(iii) mM+us dh {kerk j[kus okys izk.kh& mÏ;u (Volant) izk.kh& pexknM
(Bat)] dcwrj (Pigeon)A

(iv) o{̀k ij thou O;rhr djus okys izk.kh& o{̀koklh (Arboreal)& cUnj
(Monkey), vksiksle (Opossum), fxygjh (Squirrel) vkfnA

(v) tyh; vuqdwyrk iznf”kZr djus okys izk.kh& tyh; (Aquatic)&

Ogsy (Whale)] lhy (Seal), MkWxfQ”k (Dogfish)] ,ukckl (Anabas)A

mi;qZDRk lHkh fn”kk esa vuqdwyu n”kkZus okys izkf.k;ksa ds iknksa esa vius
ek/;e ,oa okrkoj.k ds vuqlkj fofHkUUk izdkj ds ifjorZu ns[ks tkrs gSaA
blh izdkj Lruh izkf.k;ksa esa iks’k.k] nk¡r ,oa lqj{kk ds gsrq ifjorZu
nf̀’Vxr gksrs gSA ;gh fLFkfr if{k;ksa ,oa ljhlìksa esa Hkh nf̀’Vxr gksrh gSA
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vuqdwyu ds Hksn (Kinds of Adaptation)

vuqdwyu dks fuEufyf[kr izdkj ls oxhZdr̀ fd;k tk ldrk gS&

(A) vkdkfjdh vuqdwyu (Structural Adaptation)

(B) “kjhj fØ;kRed vuqdwyu (Physiological Adaptation)

(C) tUrq&lkgp;Z vuqdwyu (Animal Association Adaptation)

(D) j{kkREkd vuqdwyu (Protective Adaptation)

bl v/;k; esa foLr̀r :Ik ls vkdkfjdh vuqdwyu o.kZu ds lkFk&lkFk
“ks’k lHkh izdkj ds vuqdwyuksa dk Hkh o.kZu fd;k gS&

(A) vkdkfjdh vuqdwyu (Structural Adaptation)& HkkSfrd okrkoj.k ds
izHkko ls tho/kkfj;ksa ds “kkjhfjd laxBu ,oa mldh vkdkfjdh esa gksus
okys ifjorZu vkfn vkdkfjdh vuqdwyu ds vUrxZr vkrs gSa ftudk
mn~xe ,oa fodkl izkf.k;ksa ds vkokl ls lh/ks lEcU/khr gksrk gSA buesa ls
dqN izeq[k fuEufyf[kr vuqdwyu dk o.kZu fd;k x;k gS&

(I) /kkoh vuqdwyu (Cusorial adaptation)& bl izdkj ds
vuqdwyu rst xfr ds fy, gksrs gSaA tUrqvksa ds “kjhj dk vkdkj
bl izdkj gksrk gaS fd gok }kjk de&ls&de vojks/k gksA bu
izkf.k;kas esa fuEufyf[kr izdkj ds :ikUrj.k ik;s tkrs gSa&

Ok`{kh; mì;Uk

mIk-Ok`{kh;

dhVHk{kh

(Arboreal)

(Sub-Arboreal)

(Terrestrial)

(Aquatic)

(Omnivorous) (Antvorous)
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¼v½ bu izkf.k;ksa dk “kjhj rdqZ:ih (Spindle shaped) gksrk gSA
xnZu ds ihNs dh vksj dku] flj ,oa xnZu QSyh gqbZ]
ek¡lisf”k;k¡ ruh gqbZ] ;g lc y{k.k “kjhj dks xfr djrs le;
de vojks/k mRiUu djus esa lgk;rk djrs gSaA

¼c½ “kjhj dk o{kh; Hkkx (Thoracic part) ik”oZ :Ik esa piVk gksrk
gSA

¼d½ bl izdkj ds vuqdwyu okys izkf.k;ksa esa Hkqtk,¡ (Fore limbs)
de fodflr gksrh gSA blds vfrfjDr Ik”p Hkqtk,¡ :ikUrfjr
gksrh gSA

fp= Ø- 4-23% Foot Postures of Mammals : (A) Digitigrade Foot of
Hyaena. (B) Unguligrade Foot of Pig and (C) Rhinoceros

¼M½ bl izdkj ds vuqdwyu okys izk.kh vius mikaxksa] vaxqfy;ksa ,oa
[kqjksa (Hoofs) ls nkSM+rs gSa ;k pyk djrs gS& vaxqyhpkjh
(Digitigrade) ;k [kqjpkjh (Unguligrade)A

¼b½ vxz ,oa i”p mikax esa dkiZYl (Carpals), esVkdkiZYl
(Metacarpals) rFkk VklZYl (Tarsals) ,oa esVkVklZYl
(Metatarsals), ges'kk IkF̀oh ls Åij mBs gksrs gSA is'kh;qDr
xfÌ;k¡ (pads) bldks lgkjk nsrh gS ftlds dkj.k ;g /kDdkas
vkSj vkilh jxM (Friction), dks lg ldrs gaSA

¼Q½ bl vuqdwyu ls izkf.k;ksa ds mikaxksa esa vaxqfy;ksa dh
la[;k :ikUrj.k ds dkj.k de gksrh gSaA mnkgj.k& [kqjpkjh
(Hoofed), izkf.k;ksa esa 2 ;k 1 vaxqyh tqM+h gqbZ ,oa vaxqyhpkjh
(Digitigrade), izkf.k;ksa esa 4] 3] 2 ;k 1 vaxqyh ik;h tkrh gSA

¼i½ vxzHkqtk esa vYuk (Ulna) ,oa Ik”p mikax fQcqyk (Fibula),
de fodflr ;k Úgkflr (Reduced), gksrh gSA

¼c½ DysfoDy (Clavicle), vfLFk vuqifLFkr gksrh gSA
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¼Hk½ vxz ,oa i”p mikaxkas ds nwjLFk Hkkx (Distal part) vf/kd yEcs
gksrs gaSA buls lEcU/khr isf”k;k¡ lqn<̀ ,oa “kfDr”kkyh gksrh
gSA ;g isf”k;k¡ izkf.k;kas esa xfr esa of̀) djus esa lgk;rk djrh
gSA

¼t½ ;g izk.kh dh f}iknh (Bipedal) fLFkfr dks n”kkZrh gSA bu
izkf.k;ksa esa Ik”p Hkqtk (Hind limbs) dh lgk;rk esa xfr gksrh
gS rFkk vxz Hkqtk,¡ (Fore Limbs) tUrq dks Hkkstu dks izkIr
djus esa lgk;d gksrh gSA

¼>½ f}iknh vuqdwyu (Bipedal adaptation) n”kkZus okys izkf.k;ksa esa
xnZu (Neck) dk vHkko gksrk gSA

¼d½ bl izdkj ds vuqdwyu okys izkf.k;ksa esa vuqdwyu dUVqd
mYyw[ky (Ball and socket Joint) ik;s tkus ij Hkh mikax ,d
gh fn”kk esa xfr djrs gSaA nkSMrs le; dqÙks dh vxz ,oa Ik”p
Hkqtkvksa ds e/; vojks/k dks cpkuk lEHko gksrk gSA rst xfr esa
Ik”p Hkqtk,¡ vxz Hkqtkvksa ds vkxs ,oa ckgj dh vksj vk tkrh
gSA vaxqfy;ksa dh lgk;rk ls pyus okys izkf.k;ksa ds V[kus]
dykbZ] ?kqVus vkfn ds e/; lhek fuf”pr jgrh gSA

¼e½ nqe (Tail) ,d lUrqyu dk dk;Z djrh gSA orZeku esa ik;s
tkusokys izkf.k;ksa esa nqe NksVh gksrh gSA daxk: (Kangaroo)
dh nqe “kfDr”kkyh ,oa rhljs mikax ds :i esa dk;Z djrh gSA
cM+s izkf.k;ksa dh iw¡N NksVh gksrh gS] tcfd NksVs izkf.k;ksa esa iw¡N
yEch gksrh gSA

¼y½ f”k”kq vlgk; voLFkk esa dk;Z ugha djrs gSaA lewg esa dk;Z
djus ;ksX; gksrs gaS] efLr’d vf/kd fodflr gksrk gSA

¼[k½ ?kzk.k (Olfactory) laosnh vax vf/kd fodflr gksrs gaSA

(II) [kuu vuqdwyu (Fossorial adaptation)& [kuu vuqdqfyr tUrq xqQk
(Cave) vFkok fcyksa es jgrs gSaA vr% buds “kjhj esa ik;h tkus okyh
[kuu fo”ks’krk,¡ bl izdkj gksrh gaS] tSls& VsYik (Talpa) ,oa Lokbu
(Swine) ds ukd dh dfVZyst ds fljs ij ,d izhusly (Prenasal) gÏh
gS tks [kuu esa FkwFku dks lgkjk nsrh gSA

1- izkf.k;kas dk “kjhj rdqZ:ih (Spindle shaped) df̀=e gksrk gSA bu
izkf.k;ksa dk “kjhj fcy (Barrow) ds vanj ?kqekus ds vuq:i gksrk
gSA

2- izkf.k;ksa ds “kjhj esa flj (Head) NksVk] uqfdyk ,oa vLi’V gksrk
gSA flj dk vxzHkkx FkwFku (Snout) dks cukrk gSA FkwFku
“kaDokdkj (Conical) gksrk gSA
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3- [kksiM+h etcwr ,oa blesa tk;XkksesfVd esgjko (Zygomatic arch)
dk vHkko gksrk gSA tcM+ksa dh isf”k;k¡ de fodflr gksrh gSaA

fp= Ø- 4-24% Hands of Moles: (A) Common Mole (Talpa) (B) Golden
Mole (Chrasachlasis) (C) Palmor view of Marsupial Mole,

(D) Dorsal view of Marsupial Mole

4- bu izkf.k;ksa esa nqe vuqifLFkr ;k vYifodflr gksrh gSA dqN
izkf.k;ksa esa& liZ ,oa fcydkjh fNidfy;ksa (Lizards) esa ;g NksVh
gksrh gSA nqe dk mi;ksx bu izkf.k;ksa esa ugha gksrkA

5- nqe dqN izkf.k;ksa esa laosnh vax (Secondary Organ) dk dk;Z
djrh gSA

6- ikn (Limbs) fcy cukus ds dk;Z esa lgk;rk djrs gaS] bl
dkj.k ;g “kfDr”kkyh gksrs gaS rFkk budk vkdkj NksVk] vaxqfy;ksa
esa u[kj (Claws) “kfDr”kkyh gksrh gaSA

7- vxz Hkqtkvkas dh vfLFk;k¡ vf/kd “kfDr”kkyh gksrh gaS] isf”k;ksa ds
vlatu ds gsrq xrZ (Tuberosity) ;k mHkkj ik;s tkrs gSaA

8- vxz Hkqtkvksa dh vis{kk] Ik”p Hkqtk,¡ de “kfDRk”kkyh gksrh gSA

9- Vhfc;k ,oa fQcqyk (Tibia and Fibula) vkil esa tqM+h jgrh gSA

10- i”p Hkqtk esa dsYdsfu;e (Calcaneum) vf/kd Li’V ,oa fodflr
gksrh gSA

11- va”k es[kyk (Pectoral girdle) vkxs dh vksj fLFkr ,oa “kfDr”kkyh
gksrh gSA mnkgj.k& NNwanj] bfdMukA

12- va”k es[kyk esa Ldsiqyk (Scapula) ,oa Nkrh dh gÏh yEch gksrh gS
bl dkj.k vxz Hkqtkvksa dh fLFkfr dqN vkxs dh vksj gksrh gSA

13- izkf.k eas DysfoDy (Clavicle) vfLFk “kfDr”kkyh ,oa fodflr gksrh
gSA da/ks (Shoulder) vf/kd “kfDr”kkyh vkSj [kksnus ds fy,
lgk;d gksrs gaSA
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14- izkf.k ds d”ks:d n.M (Vertebral column) dh d”ks:d
(Vertebrae) vkil esa tqM+h jgrh gS tksfd izk.kh dks fcy [kksnus
esa lgk;d gksrs gSaA

15- izk.kh esa ckg; d.kZ iYyo (External pinna) vYifodflr ;k
NksVs gksrs gSaA ;g fpÙk esa izos'k djrs le; ck/kk mRiUUk ugha
djrsA

16- izkf.k;ksa esa us= NksVs ;k vfodflr gksrs gSaA

17- Li”kZ laosnh vax (Tactile sense organs) vf/kd fodflr gksrs gaSA
vU/kdkj okys LFkkuksa esa jgus ds dkj.k budk dksbZ mi;ksx ugha
jgrk gS vkSj fcy cukrs le; dksbZ gkfu ugha gksrh gaS NNw¡nj ds
us= isf”k;ksa ds chp NksVs dkys /kCcs ds leku gksrs gSaA lqugjs
NNw¡nj ds us= Ropk esa <ads jgrs gaSA

18- izkf.k vlerkih (Poikilothermic) gksrs gSA

(III) vkjksg.k vuqdwyu (Scansorial adaptation)& bu tUrqvksa esa o{̀kksa]
nhokjksa vkfn ij p<+us ds fy, ik;h tkus okyh fo”ks’krk,¡ vkjksg.k
vuqdwfyr fo”ks’krk,¡ dgykrh gaSA

1- ,sls tUrqvks dh Jksf.k es[kyk (Pelvic girdle) lqn<̀ gksrh gSA

2- Vk¡xksa ds vfxze [k.M yEcs gksrs gaS rFkk Vk¡xsa ifjxzkgh gksrh gSA
iknksa dh vaxqfy;k¡ izfreq[kh (Opposable) gksrh gS ftuds fljksa ij
vfHkyxh xfÌ;k¡ gksrh gSa rFkk u[kj (Claws) Hkyh&Hkk¡fr fodflr
gksrs gaSA

3- budh iqPN ifjxzgh (Prehensile) gksrh gS] tSls& gk;yk (hyla)
cUnj (Monkey) fxygjh (Squirrel) fNidyh (Lizard), fpEisath
(Chimpanzee) vkfnA

4- bu oLrqvksa dh Ik”p Hkqtk,¡ oLrqvksa dks idM+ ldus okyh gksrh
gSA vaxqfy;k¡ fl.MsdVkbyh (Syndactyly) izdkj dh gksrh gaSA
eklqZfi;Yl ¼viksle½ esa vaxqBk ckgj dh vksj jgrk gSA nwljh rFkk
rhljh maaxyh lkFk esa Ropk ls <¡dh jgrh gS rFkk p<+us
ds :ikUrj.k Hkyh izdkj fodflr gksrs gaSA pexknM (Bat) isM+ dh
“kk[kkvksa ij ugha py ldrs] fdUrq viuh Hkqtkvksa ds “kfDr”kkyh
u[kksa dh lgk;rk ls yVdh gqbZ fLFkr esa gh xfr djrs gSA ;g Ik”p
Hkqtkvksa dh lgk;rk ls yVds jgrs gaSA LyksFk (Sloth) vxz Hkqtkvksa
dh lgk;rk ls yVdrs gSA blesa yVdh gqbZ fLFkfr mYVh gqbZ ugha
gksrh gSA ;s izk.kh tehu ij ugha py ikrs gaSA
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fp= Ø- 4-25% Under Surface of the Digits Showing Adhesive
Lamellar in Lizards

5- tUrqvksa esa mM+ku okLrfod rFkk XykbfMax (Gliding) izdkj dh
gksrh gSA XykbfMax mMku esa tUrq fdlh m¡ps LFkku ls dwndj
vius fdlh vax dh lgk;rk ls uhps dh vksj XykbM djrs gq,
vkrk gSA tSls& Mªksdks (Droco), ,DlkslhV~l (Exocoetus),
vkWfLVªp (Ostrich) vkfnA MksØks esa vxz rFkk Ik”p Hkqtkvksa ds chp
Ropk ds oy; ;k isVsft;e (Patagium) QSyk jgrk
gSA ,DlkslhV~l esa isDVksjy fQu iSjk”kwV ds leku QSy tkrs gaSA
blds vykok jSdksQksjl (Rhacophorus) esa iSj dh v¡xqfy;ksa ds
chp tky ik;k tkrk gS tks izk.kh dks dqN le; gok esa gh jksds
j[kus esa lgk;d gksrk gSA vkjksgh vuqdwyu dks mudh fo”ks’krkvksa
ds vuqlkj fuEufyf[kr rhu lewgksa esa foHkkftr fd;k tkrk gS&

¼v½ okLrfod vkjksgh vuqdwwyuokys izk.kh& bl izdkj ds
vuqdwyu ds izk.kh] isM+ksa dh iÙkh ij viuk thou O;rhr djrs
gSA ;g izkf.k& ¼1½ “kk[kkvksa (Branches) ij nkSM+us okysa izk.kh
gksrs gS rFkk isM+ dh “kk[kkvksa ij viuk thou O;rhr djrs gaSA
mnkgj.k& dsesfy;ksu (Chameleon), fxygjh (Squirrel)A
¼2½ “kk[kkvksa ij >qyus okys ;k yVdus okys izk.kh bu izkf.k;ksa
dh Hkqtk,¡ “kfDr”kkyh gksrh gS ftuls og isMksa dh “kk[kkvksa ls
yVds jgrs gSa ;k >wyrs gSaA mnkgj.k& pexknM+ (Bat)
LyksFk (Sloth) cUnj] yaxwj (Monkeys)A

¼c½ nhokj ,oa pV~Vkuksa ij p<+us okys izk.kh& bl vuqdwyu
okys izk.kh isM+ksa ij ugha p<+rs gSaA ;g izk.kh ?kj dh nhokjksa ,oa
leku lrg okyh pV~Vkuksa ij p<+us okys gksrs gSa] budh vxz ,oa
Ik”p Hkqtkvksa dh vaxqfy;ksa esa u[kj etcwr ,oa eqM+s gq, rFkk
fpifpih xfÌ;k¡ (Adhesive pads) ik;h tkrh gSa tks izk.kh dks
lkekU; lrg ij vklkuh ls xfr djus esa lgk;rk djrh gSA
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¼l½ Fkyh; vkjksgh vuqdwyu okys izk.kh& ;g vkjksg.k dh
fØ;k rks djrs gSa] ysfdu foJke ds fy, ;g IkF̀oh ;k tehu
ij jgrs gSaA bu izkf.k;ksa esa vkjksgh vuqdwyu lkekU;r% de
fodflr gksrk gSA

fp= Ø- 4-26% Hind Feet of Marsupials

(IV) tyh; vuqdwyu (Aquatic adaptation)& ty esa jgus okys izkf.k;ksa
esa Ikk;s tkus okys os :ikUrj.k] tks mudks tyh; thou ds izfr vuq:Ik
cukrs gS] tyh; vuqdwyu (Aquatic Adaptation) dgykrs gSaA tyh;
izkf.k;ksa dks fuEufyf[kr nks Jsf.k;ksa esa oxhZdr̀ dj ldrs gaS&

(i) izkFkfed tyh; tUrq] (ii) f}rh;d tyh; tUrqA

(i) izkFkfed tyh; tUrq& os gS ftudh mRifÙk tyh; iwoZtksa ls gqbZ
gSA tyh; izkf.k;ksa ds “kjhj esa fuEufyf[kr :ikUrj.k ik;s tkrs gSa]
tSls&

1- buds “kjhj dk /kkjkjsf[kr (Streamlined) gksuk] xzhok (Neck)
dk vuqifLFkr gksuk rFkk iw¡N dk yEck gksukA buds “kjhj dh
bl izdkj dh vkdf̀r ty esa rSjus esa enn djrh gSA

2- “kjhj ij “kYd (Scales) ik;s tkrs gSa tks Ropk (Skin) dks
ty ds izHkko ls cpkrs gaSA

3- “kjhj ij ia[k (Fins) gksrs gS rFkk mHk;pj izkf.k;ksa ds iknksa esa
f>Yyh;qDr (Webbed) tky ik;k tkrk gS tks buds rSjus esa
irokj (Oar) dh Hkk¡fr dk;Z djrk gSA

4- budk dadky izk;% gYdh o Liath (Spongy) vfLFk;ksa dk cuk
gksrk gSA

5- d”ks:d ljy] ,EQhlhyl (Amphicoelous) rFkk fiflvu
(Piscian) izdf̀r ds gksrs gSA
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6- budk o{k csyukdkj (Cylindrical) o ilfy;k¡ “kh’kZ okyh
gksrh gSaA

7- us= fiflvu (Piscian) izdkj ds gksrs gSaA

8- ;s gkMsZfj;u xzfUFk;ksa (Harderian glands) ds L=ko }kjk ty
ls lqjf{kr jgrs gaSA

9- buesa ckg;d.kZ (External ear) vuqifLFkr gksrs gaSA

10- leqnzh xk; o okyjl (Walrus) vkfn tyh; izkf.k;ksa ds
vfrfjDr vU; tyh; izkf.k;ksa esa pckus dh {kerk ugha gksrh
gSA vr% eSf.Mcy rFkk dksjksujh izo/kZ vR;Ur Úgkflr gksrs gSaA

11- ckg; ukfldk }kj flj ds “kh’kZ Hkkx ij fLFkr gksrs gSa tks
tyh; okrkoj.k esa “olu djus esa lgk;d gksrs gaSA

12- “olu vax Dykse (Gills) gksrs gSa rFkk ;g xSlksa ds
vknku&iznku esa lgk;d gksrs gSaA

13- izkf.k;ksa esa okrk”k; (Swim bladder) gksrs gSa tksfd nzoLFkSfrd
(Hydrostatic) dk dk;Z djrs gSaA ;g vax xSl ;k ok;q ls Hkjk
jgrk gS rFkk xSl ;k ok;q dh ek=k esa ifjorZu dj ;g ikuh
esa viuk lUrqyu cuk;s j[krs gaSA

14- izk.kh ds “kjhj ds ik”oZ Hkkx esa vxz fljs ls ysdj vfUre fljs
rd ;g ik”oZ js[kk (Lateral Line) ik;h tkrh gS tksfd laosnh
ty xzkgh (Rheostatic) ds vax ds :i esa dk;Z djrh gSA

(ii) f}rh;d tyh; vuqdwyu& bu izkf.k;ksa ds iwoZt LFkyh;
(Terrestrial) Fks] ijUrq thou ds fofHkUu {ks=ksa esa Hkkstu] iztuu]
lqj{kk vkfn ds la?k’kZ ds dkj.k ;s ty esa LFkkukUrfjr gksdj
viuk thou ty esa O;rhr djrs gaS rFkk LFkk;h :Ik ls ty esa
jgrs gSa rFkk le;&le; ij Fky ij vkrs gSaA f}rh;d vuqdwyu
esa fuEufyf[kr y{k.k ik;s tkrs gSa&

1- izk.kh dk “kjhj /kkjk jsf[kr (Stream lined) gksrk gSA

2- [kksiMh dk vxz Hkkx yEck rFkk diky (Cranium) dk Hkkx
NksVk gksrk gSA

3- xnZu NksVh gksrh gS ;k ;g vuqifLFkr gksrh gaSA

4- xnZu dh d”ks:d ,d laihfMr (Compressed) lajpuk cukrh
gSA

5- ik”oZ js[kk rU= (Lateral line system) fodflr gksrh gSA

6- ckg; d.kZ iYyo (External pinna) vuqifLFkr gksrs gSA

7- us= psgjs ds Åij dh vksj fLFkr gksrs gaSA fues’kd f>Yyh
(Nictitating membrane) vf/kd fodflr gksrh gSA
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8- Ropk fpduh ,oa ckg; dadky dk vHkko gksrk gSA

9- Ropk esa Losn xzfUFk;ksa (Sweat glands) dk vHkko gksrk gS]
ysfdu Ropk Lrj ds uhps olk dk ,d Lrj ik;k tkrk gS
ftls Cycj (Blubber) dgRks gSa] ;g “kjhj ds vkisf{kr ?kuRo
dks de djrk gSA

10- izpyu dh fØ;k ek¡ly QSyko ds }kjk gksrh gS] tksfd ia[kksa
(Fins) ds leku gksrs gSaA

11- izkf.k;ksa esa mikaxksa ;k Hkqtkvksa dk vHkko gksrk gS] Hkqtkvksa ds
LFkku ij irokj ds leku iSMy (Paddles) ik;s tkrs gaSA
iSMy esa vaxqfy;k¡ vuqifLFkr jgrh gaSA

12- izkf.k;ksa dh vfLFk;k¡ gYdh ,oa LiUth gksrh gaSA

13- d”ks:d (Vertebrae) esa ;ksftizo/kZ (Zygapophyses) vuqifLFkr
gksrk gS rFkk o{k dk Hkkx csyUkkdkj gksrk gSA

14- es[kyk,¡ (Girdles) ;k rks Úgkflr (Reduced) gksrh gS ;k
vuqifLFkr gksrh gSA

15- izkf.k;ksa esa tcMksa dk vHkko gksrk gSA tcMksa esa dksjksukbM izo/kZ
(Coronoid - Process) vYifodflr gksrk gSA

16- izkf.k;kas dh xfr ty esa rhoz gksrh gSA

17- izkf.k;ksa dk vkdkj ,oa Hkkj vf/kd gksrk gSA

18- bu tyh; izkf.k;kas dh lUrkuksa dh ekufld of̀) vR;kf/kd
gksrh gSA

(V) e#LFkyh; vuqdwyu (Desert adaptation)& “kq’d tyok;q okys {ks=ksa
dks e#LFky dgrs gSA ;gk¡ /kwyHkjh vkaf/k;k¡ pyrh gaS rFkk ty dh cgqr
deh gksrh gSA bl rjg ds {ks= izk;% ddZ rFkk edj js[kk ds lehi
fLFkr gksrs gSA

vr% ,sls {ks=ksa esa jgus okys thoksa ¼tUrq ,oa ikni½ esa ,slh fo”ks’krk,¡ ¼y{k.k½
ik;h tkrh gS tks mudks e#LFkyksa esa lQyrkiwoZd thou O;rhr djus
ds ;ksX; cukrh gSaA bUgha fo”ks’krkvksa dks e#LFkyh; vuqdwyu dgrs gSaA

1- e#LFky esa ty dh deh gksrh gS] vr% e#LFkyh tUrqvksa esa
ty&laj{k.k :ih fuEufyf[kr fo”ks’krk,¡ ik;h tkrh gS] tSls m¡V
vkek”k; ds :eu (Rumen) esa ty lafpr j[krk gS] VVZy
(Turtle) rFkk “k”kd (Rabbit) ljl ,oa xwnsnkj ikS/ks ds ty dk
mi;ksx djrs gsA

2- Ropk eksVh gksrh gS rkfd xehZZ ds izHkko ls ilhus }kjk “kjhj ds
ty dk de Úgkl ¼uqdlku½ gksA

3- eksyksp (Moloch) uked fytkMZ viuh Ropk ls ok;q ls ueh
lks[krh gS vFkkZr~ Ropk vknzZrkxzkgh (hygroscopic) gksrh gSA
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4- e#LFkyh ljhl`Ik rFkk Ik{kh mRlthZ inkFkksZ dks v/kZ&Bksl ;wfjd
vEy ds :Ik esa ckgj fudkyrs gSA

5- ;s izk;% jkf=pj gksrs gaS] D;ksafd fnu dh xehZ ls cpus ds fy, ;s
fcyksa vkfn esa fNi tkrs gS vksj jkf= ds le; dk okrkoj.k ue o
B.Mk gksrk gS rc ;s vius fofHkUu tSfod dk;ksZa ds fy, fcy ls
ckgj vkrs gSA ;wjksesfLVDl (Uromastix) cM+h vkar esa ty dks
lafpr j[krk gSA

6- e#LFkyh fcfYy;ksa ds ryoksa ij eksVh [kky gksrh gS tks bldks jsr
esa rsth ls nkSM+us esa enn djrh gSA

7- m¡V dh Vk¡xs yEch gksrh gS rkfd “kjhj rIr Hkwfe ls nwj jgsA

8- e#LFkyh izkf.k;ksa esa ufldk] d.kZ rFkk us= vkfn laosnkax vkjf{kr
jgrs gSA vf/kdka”k izkf.k;ksa ds ukfldkjU/kz dikV;qDr gksrs gSA
ekscqyk (Mobula) esa fupyh iyd vf/kd cMh o ikjn”khZ gksrh gS
tks iw.kZ us= ij QSydj /kwy vkfn ls j{kk djrh gSA m¡V ds us=
flj ij m¡pkbZ ij fLFkr gksrs gS] lkFk gh iydksa ij ?kus o c<+h
cjkSfu;k¡ (Eye-lashes) ik;h tkrh gaSA

9- vf/kdka”k e#LFkyh izk.kh tgjhys gksrs gSaA buesa nf̀’V] ?kzk.k ,oa
Jo.kkax vkfn laosnkax vf/kd fodflr gksrs gaSA izk;% lHkh
e#LFkyh liZ] mnkgj.k& jsfVy Lusd (Rattle Snake) fo’kSys gksrs
gSA buds vykok fgyksMekZ (Heloderma) fytkMZ vkfn e#LFkyh
fo’kSys tUrq gaSA

10- dqN e#LFkyh; izk.kh vksl dh cw¡nksa dks lks[k ysrs gSaA

11- bu izkf.k;kas dh Ropk esa Losn xzfUFk;ksa dk vHkko gksrk gSA

12- e#LFkyh; izk.kh ml le; rd xfr”khy ,oa fØ;k”khy gksrs gSa
tc rd mudks ikuh ,oa Hkkstu izkIr gksrk gSA

13- ;g izk.kh lkekU;r% fcyksa esa jgdj viuk thou O;rhr djrs gSaA

14- izkf.k;ksa ds mikax yEcs gksrs gS tksfd dwnus ,oa rst nkSM+us ds dke
esa vkrs gaSA

15- e#LFkyh; izkf.k;ksa esa izpyu dh xfr rhoz gksrh gSA

16- e#LFkyh; izkf.k;kas dk jax vkokl ls feyrk&tqyrk gksrk gS]
“kjhj dk jax lqugjk ;k Hkwjk gksrk gSA

17- “kjhj esa psrkouh okys jax ik;s tkrs gaS] blls “k=q ls j{kk dh
tkrh gSA

18- izkf.k;ksa ds “kjhj esa lquus] ns[kus] lw¡?kus ds vax vf/kd fodflr
gksrs gSA

19- lkekU;r% e#LFkyh; izk.kh prqj o vDyeUn gksrs gSaA tc bu
izkf.k;ksa ij “k=q vkØe.k djrk gS rc ;g jsr “k=q ij Qsdrs
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gS ;k pV~Vkuksa dh njkjksa esa igq¡pdj vius “kjhj dks Qqyk ysrs gSA
mnkgj.k& daxk:] pwgk ,oa vkfnA

(VI) ok;oh; vuqdwyu (Aerial Adaptation)& if{k;ksa esa ok;oh; thou ds
fy, muds “kjhj esa ik;h tkus okyh fo”ks’krk,¡ gh ok;oh; vuqdwyu
dgykrh gS tks fuEufyf[kr izdkj gS&

1- if{k;ksa dk “kjhj lqokgh ,oa rdqZ:ih gksrk gS tks mMus esa enn
djrk gSA

2- budk “kjhj izk;% ijksa (Feathers) ls <¡dk jgrk gS tks “kjhj
ij ,d folaokgh (Non-conducting) vkoj.k cukrk gS tks “kjhj
dh m’ek dks ckgj fudyus ls jksdrk gS] ftlls “kjhj dk rkieku
fLFkj jgrk gSA

3- vxzikn ia[kksa (Wings) esa :ikUrfjr gksrs gSaA

4- iqPN pkSM+h gksdj ok;q;ku ds izksiSylZ dh Hkk¡fr dk;Z djrh gSA

5- xnZu yphyh gksrh gS tks pksp dks Hkwfe rd igq¡pus esa enn djrh
gSA

6- pksap fpeVs ds leku gksrh gS tks nkuk pqxus esa enn djrh gSA

7- if{k;ksa ds Ik”p ikn /kM ij dkQh vkxs dh vksj yxs gksrs gSa rkfd
os iw.kZ “kjhj dks lUrqfyr dj ldas rFkk mldk otu <ks ldasA

8- budh vfLFk;k¡ bYdh o fNfnzr gksrh gaSA vfLFk;k¡ ijLij
tqMdj ,d l?ku] dsUnzhdr̀ rFkk lqn<̀+ dadkyh; <k¡pk cukrh gSA
Hkkjh tcM+s pksap esa :ikUrfjr gks tkrs gSaA

9- dkWMy d”ks#dk,¡ ijLij feydj ikbxksLVkby (pygostyle)
uked jpuk cukrh gS tks iqPN ia[kksa dks yxkus ds fy, LFkku
iznku djrh gSA

10 budk LVuZe (Sternum) cM+k gksrk gS tks e/;&v/kj ry ij ,d
yEch dhyuqek jpuk cukrk gS ftl ij mM~M;u isf”k;k¡ yxh
jgrh gaSA

11- if{k;ksa dks mMus ds fy, vf/kd ÅtkZ dh vko”;drk gksrh gS] vr%
buesa “olu rRo vR;Ur fodflr gksrkA buesa QsQMksa ds lkFk&lkFk
ok;q&dks’k (Air-sac) Hkh gksrs gSA ok;q&dks’kksas esa ok;q ds Hkjus ls
budk otu gYdk gks tkrk gS rFkk QsQMksa dks ok;q ds vanj rFkk
ckgj vkus&tkus] nksuksa le; vkWDlhtu izkIr gks tkrh gSA

12- ;s fu;rrkih (Warm-blooded) gksrs gSA buds “kjhj dk rkiØe
yxHkx 120° gksrk gS tks budh m¡pkbZ ij mM+us ds fy, vko”;d
gSA

13- buesa Dyks,dk (Cloaca) ds dksizksfM;e (Coprodium) Hkkx esa
ty dk vo”kks’k.k gksrk gSA
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14- if{k;ksa esa ew=k”k; dk vHkko gksrk gS] vr% ew= lafpr u gksdj
rqjUr gh “kjhj ds ckgj fudky fn;k tkrk gSA

15- if{k;ksa esa nf̀’V&Kku ,oa Jo.k&Kku lcls vf/kd fodflr gksrk
gSA

16- “kjhj dk Hkkj de djus ds fy, buesa dsoy ,d gh v.Mokfguh
ik;h tkrh gSA

17- if{k;ksa esa xnZu ypdnkj gksrh gS ftlls Ik{kh dks Hkkstu xzg.k
djus esa vf/kd lgk;rk izkIr gksrh gSA

18- [kksiM+h dh vfLFk;k¡ gYdh] la[;k esa de ,oa vkil esa lesfdr
gksdj vfLFk [kksy dk fuekZ.k djrh gSA

19- nk¡rkas dk vHkko gksrk gSA

20- us= dksVj dk vkdkj cM+k gksrk gSA

21- Jksf.k es[kyk n<̀+ gksrh gSA

22- dksjsdkbM (Coracoid) Hkkjh rFkk LrEHk ds leku gksrh gSA
dksjsdkbM ,oa Ldsiqyk 90° dks.k ij fLFkr gksrh gSA

23- ikpu fØ;k rhoz gksrh gS rFkk vkgkjuky esa ØkWi (Crop) ,oa
fxtMZ (Gizzard) vR;kf/kd fodflr gksrs gaSA vf/kdka”k Ik{kh
lhfer ,oa fuf”pr fo”ks’k izdkj dk Hkkstu djrs gaSA

24- if{k;ksa esa efLr’d vf/kd fodflr gksrk gSA blls Ik{kh dks
lUrqyu] isf”k;ksa ds leUo; (Coordination) ,oa vfHkxzg of̀Ùk
(Instinct power) dks vf/kd lgk;rk izkIr gksrh gSA

25- jDr ds yky d.kksa esa vf/kd gheksXyksfcu dh ek=k ik;h tkrh gSA

26- jDr laogu vR;kf/kd fodflr gksrk gSA ân; pkj d{kh; ,oa
cM+k gksrk gSA

27- KkusfUnz;k¡ vf/kd fodflr gksrh gaSA

Ikf{k;ksa ds vfrfjDr mM~M;u (Volant) vuqdwyu vU; izkf.k;ksa esa
Hkh ik;k tkrk gSA bu izkf.k;ksa esa mM~M;u vuqdwyu XykbfMax
(Gliding) izdkj dk gksrk gSA ;g izk.kh dsoy xq#Ro ds
dkj.k ,d LFkku ls nwljs LFkku dks vaxksa ds lgkjs fQlyrs ;k
mM+rs gaSA mnkgj.k& eRL; (Fish) oxZ esa ,DlkslhV~l
(Exocoetus)] ,fEQfc;k esa gk;yk (Hyla)] ljhl`Ik (Reptilia) esa
Mªsdks (Draco) rFkk Lruh oxZ esa pexknM (Bat) ,oa Jqt
(Shrews)A bu izkf.k;ksa esa fuEufyf[kr :ikUrj.k ik;s tkrs gaS&
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fp= Ø- 4-27% Draco

1- “kjhj /kkjk jsf[kr gksrk gSA “kjhj dk vkdkj&xfr djrs le;
vojks/k mRiUu ugha djrk gSA

2- Ropk ds foLrkj ls peZ izlkj ;k iVsft;e (Patagium) ik;k
tkrk gSA

3- peZ izlkj ds foLrkj ds gsrq Hkqtk,¡ vf/kd :ikUrfjr gksrh gSA
vxz Hkqtk dh vfLFk;k¡ vkfn yEch gksrh gSaA Ik”p ikn
Hkh :ikUrfjr gksrs gSaA

4- Nkrh dh vfLFk uko dh vkdf̀r ds leku gksrh gSA

5- Dysfody vfLFk etcwr ,oa Ldsiqyk ls lesfdr gksrh gSA

6- eNfy;ksa esa va”k (Pectoral) ,oa v/kj ia[k (Ventral fins)
fodflr gksdj ia[k ds leku lajpuk cukrs gSa ftldh
lgk;rk ls eNfy;k¡ ikuh dh lrg ls mij dh vksj Nykaax
yxkrh gSA

7- gkbyk ,oa jSdksQksjl] ,fEQfc;k esa] vxz ,oa Ik”p dh vaxqfy;ksa
ds chp Ropk dk tky (Web) gksrk gS ftlls ,d LFkku ls
nwljs LFkku ij foliZ.k fd;k tkrk gSA
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(VII) xqQh; vuqdwyu (Cave adaptation)& xqQk,¡ (Caves) os LFkku
gSa ftuds }kjk iwoZ le; esa IkF̀oh ds uhps ik;h tkus okyh ufn;k¡
cgrh FkhaA bu LFkkuksa esa izdk”k (Light) dh vuqifLFkfr vkSj
rkieku ,d leku jgrk gSA xqQk esa izdk”k xqQk ds izos'k }kj ls
dqN vanj dh vksj jgrk gSA bl vYi izdk”kh; Hkkx dks VqbZykbV
(Twilight) dgrs gSaA ;g vYi izdk”kh; Hkkx vkUrfjd Hkkx ls
iw.kZr% fHkUu gksrk gS] D;ksafd vkUrfjd Hkkx esa izdk”k iw.kZr%
vuqifLFkr jgrk gSA xqQk esa ueh (Moisture) dh ek=k ,d leku
jgrh gSA xqQk esa izdk”k dh deh ds dkj.k izk.kh vuqdwfyr jgrs
gaSA xqQh; vuqdwyu (Cave adaptation) nks izdkj ds gksrss gSa&

¼v½ vLFkk;h (Temporary)& blds vUrxZr og izk.kh vkrs gS
tksfd vLFkk;h :Ik ls xqQk esa fuokl djrs gSa vkSj ckgÓ
okrkoj.k esa Hkh thou O;rhr djrs gSaA mnkgj.k& pexknM
(Bat)A

¼c½ LFkk;h (Permanent)& blds vUrxZr og izk.kh vkrs gS tksfd
iw.kZr% xqQk ds vanj thou O;rhr djrs gSA mnkgj.k& lQsn
iSjksa okyk pwgk (Paramyscus)] lSykes.Mj (Salamander)]
xzhfuvkl (Greenias) eNyh vkfnA

xqQh; vuqdwyu ds y{k.k fuEukuqlkj gSa&

1- xqQk esa izdk”k dh vuqifLFkfr ;k deh ds dkj.k izkf.k;ksa ds “kjhj
esa jatd (Pigments) dk vHkko gksrk gSA

2- izkf.k;ksa ds us= izdk”k dh vuqifLFkfr ds dkj.k vYifodflr gksrs
gSa ;k us=ksa ds mij mrd dk vkoj.k ik;k tkrk gS vFkok bu
izkf.k;ksa esa us= iw.kZr% vuqifLFkr gksrs gSaA
mnkgj.k& fV¶yksVªkbVu (Typhlotriton)A

3- xqQkvksa esa jgus okys izkf.k;ksa esa ikpd vax iw.kZr% bl
izdkj :ikUrfjr gksrs gaS fd buds }kjk fd;k x;k Hkkstu iw.kZ :i
ls mi;ksx dj fy;k tkrk gSA

4- izkf.k;ksa dk “kjhj iryk ,oa df̀e:ih (Wormlike) gksrk gSA
mnkgj.k& izksfV;l (Proteus)|

5- xqQkvksa esa jgus okys izkf.k;ksa esa laosnkax&eq[; :i ls Li”kZ
laosnkax] lw¡?kus ds laosnkax ls vf/kd fodflr gksrs gSaA

mnkgj.k& lsykes.Mj (Salamander)] LyhyfiZl (Spelerpes)]
fV¶yksVªkbVu (Typhlotriton)] ,sEcY;ksfiMh (Amblyopsidae)]
xzhfu;kl (Greenias) vkfnA

(VIII) xgu leqnzh; vuqdwyu (Deep sea adaptation)& xgu leqnzh;
vuqdwyu leqnz dh lrg ls 250&300 ehVj uhps jgus okys izkf.k;ksa esa
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feyrk gSA xgu leqnz dk rkieku 36°F ;k de gksrk gSA izdk”k
vuqifLFkr gksrk gSA izdk”k ds lkFk&lkFk vkWDlhtu ,oa Hkkstu dh deh
gksrh gSA tSls&tSls xgjs leqnz esa uhps dh vksj c<rs gSa ncko (Pressure)
mlh vuqikr esa of̀) djrk gSA

Xkgu leqnzh; vuqdwyu ds y{k.k fuEukuqlkj gSa&

1- izkf.k;ksa dk “kjhj iryk ,oa detksj gksrk gSA

2- izkf.k;ksa ds eq[k ,oa tcMksa esa Hkkstu vkSj j{kk ds gsrq vL=&”kL=
ik;s tkrs gSaA

3- izkf.k;ksa ds “kjhj dk jax xgjk gksrk gS& Hkwjk ;k dkyk vkfnA

4- izkf.k;ksa esa izdk”k dh vuqifLFkfr ds dkj.k us= vfØ;k”khy gksrs
gSaA us= urksnj niZu ds leku gksrs gaS tksfd izdk”k dh fdj.kksa
dks “kksf’kr djrs gSaA

5- us=ksa ds vYifodflr gksus ds dkj.k izkf.k;ksa ds “kjhj esa yEcs
Li”kZd] irys uqdhys ia[k (Fins) ik;s tkrs gaSA

6- izkf.k;ksa ds “kjhj ds fdlh Hkh Hkkx esa tSo izdk”k mÌhIr djus
okys vax ik;s tkrs gSa tksfd xksy ;k v.Mkdkj gksrs gSA dqN
izkf.k;ksa ds nk¡r ,oa eq[k pedhys gksrs gaSA

7- Xkgjs leqnzh izkf.k;ksa esa pckus dh “kfDr ;k rks vYifodflr gksrh
gS ;k vuqifLFkr gksrh gS] D;ksafd lkekU;r% lMs+&xys ènq ia[k
(ooze) dks Hkkstu ds :Ik esa xzg.k djrs gaSA bu izkf.k;ksa ds tcM+s
phjus QkM+us ds fy, vf/kd fodflr gksrs gSA

8- Ikkuh ds nkc ds dkj.k “kjhj piVk gksrk gSA nksuksa us= ,d Ukgha
nks lrg ij ik;s tkrs gaSA

9- bu izkf.k;ksa esa iSrd̀ laj{k.k (Parental care) vR;kf/kd fodflr
gksrh gSA

10- izk.kh lkekU;r% jsaxdj pyrs gSaA

11- ia[kksa (Fins) ds fdukjksa ij f”kdkj djus okys vax ik;s tkrs gaSA

mnkgj.k& lhVksekbel (Cetomimus), biuksIl (Ipnops),
xSLVªksLVksel (Gastrostomus), xksMhQkWfeZl (Godiformis), ,aXylZ
(Anglers) vkfnA

(IX) ikfjfLFkfrd vuqdwyu (Ecological adaptation)& dqN tUrqvksa esa
dqN ,sls y{k.k mifLFkr gksrs gaS tks mudks ikfjfLFkfrd ifjfLFkfr;ksa ds
vuqdwy cukrs gSa] tSls& ,sukckl (Anabas) eNyh esa ty ds ckgj jgus
ds fy, vfrfjDr “olu vax gksrs gaSA nyny vFkok Hkwfe ij pyus ds
fy, blesa vksijD;wyj dk¡Vs (Opercular spines) gksrs gaSA

(X) ijthoh vuqdwyu (Parasitic adaptation)& ijthoh tUrqvksa esa muds
ijthoh LoHkko ds dkj.k fuEufyf[kr fo”ks’krk,¡ ik;h tkrh gSa]
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tSls& bu tUrqvksa dh “kkjhfjd lajpuk ljy] izpyu&vaxks dh
vuqifLFkfr] laosnh rFkk vkgkj uky vkfn vaxksa dh vuqifLFkfr rFkk
tuu&{kerk vR;kf/kd gksukA Hkkstu ds gsrq nwljss izkf.k;ksa ij fuHkZj jgrs
gSaA

(B) 'kjhj fØ;kRed vuqdwyu (Physiological Adaptation)& tUrqvksa ds
“kjhj ds vaxksa dh fØ;k esa rFkk LoHkko esa gksus okys ifjorZu
“kjhj&fØ;kRed^* vuqdwyu dgykrs gaSA tSls& bykLeksczSadh eNyh
(Bony Fish) ds jDr esa ;wfj;k dh ek=k vf/kd ?kqyh jgrh gS ftlls
muds “kkjhfjd nzO; dh ijklj.k nkc leqnzh ty ds nkc ls lnSo
vf/kd cuk jgrk gS] vr% ty “kjhj ds ckgj folfjr ugha gks ikrk gSA
vehck izfrdwy ifjfLFkfr;ksa esa vius pkjksa vksj ifjdks’B (Cyst) cuk
ysrk gSA nwljk mnkgj.k& leqnzh Ik{kh (Oceanic birds) & ,YckVªkWl
(Albatross) dsoy leqnzh yo.kh; ikuh dks gh ihrs gS] bl dkj.k bu
if{k;ksa esa uklk xzfUFk;k¡ (Nasal glands) vf/kd fodflr :i ls ik;h
tkrh gaSA ;g xzfUFk;k¡ yo.k dh vf/kd ek=k dks “kjhj ls vf/kd ty
dh ek=k dks ladqpu fjDr/kuh (Contractile vacuole) ds }kjk ckgj
fudkyrh gaSA

(C) tUrq lkgp;Z vuqdwyu (Animal Association Adaptation)&
fdlh ,d lewg vFkok dbZ lewgksa ds tUrq tc ijLij ,d lkFk jgrs gaS
rc os ,d&nwljs ds izfr lkgp;Z lEcU/kksa dk izn”kZu djrs gSaA tUrqvksa
ds lkgp;Z lEcU/kkas dks fuEufyf[kr Js.kh esa ck¡Vk x;k gS&

1- lkekftd vuqdwyu 2- lgHkksth vuqdwyu 3- lgthoh vuqdwyu vkSj
4- ijthoh vuqdwyuA

1- lkekftd vuqdwyu (Social Adaptation)& tUrqvksa esa phfV;k¡]
“kgn dh eD[kh vkfn lkekftd vuqdwyu dk mRd`’V mnkgj.k
gaSA tSls& “kgn dh eD[kh esa jkuh eD[kh dsoy v.Ms nsus dk
dk;Z djrh gSA Jfed efD[k;k¡ NÙkk cukrh gaS] iq’Ik ls
edjUn ,d= djrh gS rFkk v.Mksa ,oa NÙks dh ns[kHkky djrh gSA
uj efD[k;k¡ dsoy eSFkqu djus dk dk;Z djrh gSA blh izdkj]
nhed Hkh lkekftd vuqdwyu dk mRd`’V mnkgj.k gSA

2- lgHkksth vuqdwyu (Commensural Adaptation)& blesa
iksf’kr (Host) dks lkgp;Z dk rks ykHk gksrk gS] blds lkFk&lkFk
iks’kd dks Hkh lkgp;Z dk ykHk gks ldrk gS vkSj ugha HkhA vr%
lgHkksth vuqdwyu ds fy, iks’kd rFkk iksf’kr nksuksa esa gh “kkjhfjd
lajpukRed ,oa fØ;kRed fo”ks’krk,¡ ik;h tkrh gaSA gfeZV Øsc
(Hermit crab) rFkk lh ,uheksu (Sea anemone) dk ijLij
lkgp;Z bldk mRd`’V mnkgj.k gSA

3- lgthoh vuqdwyu (Symbiotic Adaptation)& lgthoh
lkgp;Z esa iksf’kr rFkk iks’kd nksuksa ,d&nwljs ij ikjLifjd ykHk
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ds fy, vkfJr jgrs gaSA tSls&VªkbdksfuEQk (Trichonympha)
uked ¶ysxysV dh enn ls nhed ydM+h dk lsY;qykst fudkyus
esa leFkZ gksrk gSA jkbtksfc;e uked ukbVªhdkjd thok.kq
ySX;qfeukslh dqy ds ikS/kksa dh tMksa dh xk¡Bksa esa jgdj lgthfodk
dk izn”kZu djrs gSA

4- ijthoh vuqdwyu (Parasitic adaptation)& bl tUrq lkgp;Z
esa ijthoh iks’kd ij iw.kZ :Ik ls fuHkZj jgrk gS vkSj mlls viuk
Hkkstu ,oa j{kk izkIr djrk gS] blds foijhr iks’kd ij ijthoh
dh mifLFkfr dk cqjk izHkko iM+rk gSA ijthoh bl izdkj vius
dks vuqdwfyr dj ysrs gS fd mldh mifLFkfr dk iks’kd ij de
cqjk izHkko iM+sA

bl izdkj ge dg ldrs gSa fd vuqdwyu (Adaptation)
tho/kkfj;ksa dk fof”k’V y{k.k gSA

(D) j{kkRed vuqdwyu (Protective Adaptation)& tUrqvksa esa vius
“k=qvksa ls j{kk djus ds fy, ik;h tkus okyh fo”ks’krk,¡ j{kkRed
vuqdwyu ds vUrxZr vkrh gS tSls& xk;] HkSals] vkfn lh/ks tURkqvksa ds
flj ij lhaxksa dk mifLFkr gksukA dqN tUrq vius cpko ds fy, vU;
tUrqvkas] ikniksa vFkok fdlh izkd`frd oLrq vkfn ds jax&:i dks xzg.k
dj vius cpko dk iz;kl djrs gaSA budh bl izof̀Ùk dks vuqd`fr
(Mimicry) dgrs gSaA

4-6 vuqd`fr@vuqgj.k (Mimicry)

tho&tUrqvksa }kjk vU; izkf.k;ksa vFkok izkdf̀rd oLrqvksa ds jax] :Ik] vkdkj]
lajpuk dks bl izdkj viuk;k tkuk fd os “k=qvksa ls viuh j{kk dj lds rFkk
vklkuh ls f”kdkj dj lds] vuqd`fr (Mimicry) dgykrk gSA bl izdkj
izk.kh ;k rks fn[kkbZ ugha nsrs vFkok gkfuizn fn[krs gS tks okLrfod ugha gksrkA
bl izdkj vuqdf̀r dh izfØ;k esa tUrq tUrqvksa ds leku vFkok Mjkouk fn[kus
dk iz;kl djrk gS tks vokLrfod gksrk gSA vuqd`fr ds ckjs esa 1862 esa loZizFke
gsujh MCyw csV~l (Henry W. Bates-1862) dks tkudkjh gqbZ tc os czkthy
ds taxyksa esa frrfy;ksa ij viuk “kks/k dk;Z dj jgs FksA oSKkfud us nks dqy
(Family) dh frrfy;ksa dk laxzg fd;k& ikbfjMh (Pieridae) ,oa gsyhdksukbMh
(Heliconidae)A nksuksa dqy dh frrfy;ksa dh ckg; lajpuk] jax ,oa ia[k leku
FksA ysfdu ;g ns[kk x;k fd gsfydksuks;Mh dh frrfy;k¡ Loknghu gksus ds
dkj.k mudks dksbZ Hkh izk.kh ugha [kkrk Fkk blds foijhr ikbfjfM (Pieridae)
dqy dh frrfy;ksa dks izk.kh Hkkstu ds :Ik esa [kkrs FksA ;g ikbfjMh dqy dh
frrfy;k¡ viuh j{kk gsfydksuk;Mh frrfy;ksa ds leku lajpuk ,o jax] :Ik
cukdj djrh gSA vuqdf̀r dks fuEukuqlkj ifjHkkf’kr fd;k tk ldrk gS&
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^^tUrq }kjk fdlh vU; tUrq] ikS/ks vFkok fdlh izkd`frd oLrq ds :Ik ,oa
jax] vkdkj ,oa O;ogkj bR;kfn ds vuqlkj cny vFkok vuqdj.k djus dh
izfØ;k dks vuqd`fr (Mimicry) dgrs gSA**

vuqd`fr (Mimicry) :Ik] jax] LoHkko] lajpuk ,oa fØ;kvksa esa lqj{kk dh
nf̀’V ls dh tkrh gSA vr% vuqdf̀r@vuqgj.k (Mimicry) ,d ,slh fof/k gS
ftlds }kjk izk.kh viuh lqj{kk ds fy, fdlh vU; lqjf{kr izk.kh ds leku ;k
izk:i ds leku cu tkrk gSA vuqdf̀r rhu izdkj dh gks ldrh gS&

1- j{kkRed vuqd`fr (Protective Mimicry),

2- vkØe.kkRed vuqdf̀r (Aggressive Mimicry),

3- èR;q dk cgkuk (Stimulation of Death)A

mi;qZDr vuqd`fr ds izdkj ds vfrfjDr ,sfPNd (Conscious) ,oa
vuSfPNd izdkj dh gksrh gSA vuSfPNd vuqd`fr ds vUrxZr :i ,oa jax dh
lekurk ikbZ tkrh gSA vuSfPNd vuqd`fr rc ikbZ tkrh gS tc dksbZ Hkh izk.kh
xfrfof/k ds }kjk fdlh vU; tUrq ds leku xfr dks n”kkZrh gSA vuqd`fr fdlh
dh Hkh dh tk ldrh gS& iRFkj] “kk[kk] gkfudkjd dhV dk izk.khA

4-6-1 j{kkRed vuqd`fr@j{kkRed vuqgj.k
(Protective Mimicry)

bl izdkj dh vuqdf̀r esa tUrq jax o vkdkj nksuksa esa gh vuqdf̀r djrs gSA
izk.kh ,sls :Ik dks /kkj.k dj ysrk gS ftldks dksbZ Hkh izk.kh v[kk; vFkok
vkØe.kh gksrk gSA ;g nks izdkj dh gksrh gS&

(i) fNiko;qDr vuqd`fr (Concealment)& bl izdkj dh vuqdf̀r tUrqvksa
esa vDlj ns[kh tkrh gSA blesa tUrq vius dks vU; tUrqvksa ;k oLrqvksa
ds leku fn[kykdj fNikrk gSA tSls& ft;ksesfVªM eksFk (Geometrid
moth) ds dsVjfiyj (Caterpillar) jax rFkk vkdkj esa isM+&ikS/kksa dh
“kk[kkvksa ds leku fn[kkbZ nsrs gaS] ftlds dkj.k bUgas vyx ls ugha
igpkuk tk ldrk gSA blh izdkj] iÙkh dhV (Phyllium) ds ia[k] piVs
“kjhj] yEch gjh Hkqtk,¡ ihys /kCcs;qDr gksrh gSA vr% bls ns[kus ls ifÙk;ksa
ij QQw¡n (Fungi) bR;knh mxus dk Hkze gks tkrk gSA bl izdkj bldh
j{kk gks tkrh gSA

fØIVksfyFkksMht (Cryptolithodes) dsdM+k (Crab) iRFkjksa ds chp viuk
thou O;rhr djrk gS] bldh vkdf̀r] jax rFkk Li”kZ dBksj gksrk gS
ftldks iRFkj le> dj NksM+ fn;k tkrk gS vkSj igpkuk ugha tkrk gSA
blh izdkj dsykbek (Kallima) uked frryh dk jax èr lw[kh iÙkh ds
leku gksrk gSA bl frryh ds ia[kksa dk v/kjh; ry lw[kh iÙkh ds leku
(Dry leaf) gksus ds dkj.k ;g frryh ugha igpkuh tkrh tc rd
fd ;g xfr u djsA
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fp= Ø- 4-28% Phyllium fp= Ø- 4-29% Geometrid
Caterpillar Larva

(iii) vilwpd vuqd`fr (Warning Mimicry)& bl izdkj dh vuqd`fr ds
dqN gkfu jfgr tUrq Loknghu rFkk tgfjys tUrq ds leku fn[kk;h nsrs
gSA ljhl`iksa esa bl izdkj dh vuqd`fr vDlj ns[kh tkrh gSA tSls&
gsVjksMkWu (Heterodon) tks ,d fo’kghu liZ gS] fo’kSys liZ dh rjg
QqQdkjus rFkk vkØed gksus ds dkj.k Hk;kud fn[kkbZ nsrk gSA bl
izdkj ;g viuh j{kk djrk gSA

blh izdkj vusd fo’kghu liZ] fo’kSys liksZa ds leku vuqdf̀r dj viuh
j{kk djrs gaSA mnkgj.k ds fy,] dksyqczkbMh dqy ds dqN fo’kghu dksjy liZ
bysfiMh (Elapidae) dqy ds fo’kSys liksZa ds leku fn[kk;h nsrs gaSA buds “kjhj ij
pVdhys yky jax] ihys jax vkSj dkys jax dh ifV~V;k¡ gksrh gaSA blh izdkj
gsVsjksMkWu (Heterodon) oa”k dk vfo’kSyk liZ vius flj dks piVk djds QqQdkj
ekjdj fo’kSys liZ dh Hkk¡fr O;ogkj djrk gSA Qwyksa dh vusd efD[k;ksa (Flower
flies) Mad ekjus okyh e/kqefD[k;ksa (Honey bees) ,oa cjZ (Wasp) ds leku
gksdj viuh j{kk djrh gSA eksukdZ (Monarch) frryh if{k;ksa (Birds) ds fy,
csLokn gksrh gS] bl frryh dh vuqdf̀r dks [kk|”khy (Viceroy butter fly)
csflykfdZ;k (Bassilarchia) frryh xzg.k dj viuh j{kk djrh gSA bu nksuksa
frrfy;ksa dk jax yky] Hkwjk] dkyk lhekUr Hkkx ,oa lQsn pdrs ik;s tkrs gaSA

Lkqj{kkRed vuqgj.k dh n’kk,¡&

1- vuqgj.kdrkZ vf/kd vlqjf{kr gksrs gaSA

2- vuqgj.kdrkZ viuh tkfr ds lnL;ksa ls fHkUu gksrk gSA

3- vuqgj.kdrkZ dh la[;k vf/kd de gksrh gSA

4- vuqgj.k lnSo ckg; (External) gksrk gSA vuqgj.k dk vkUrfjd y{k.kksa
ls dksbZ lEcU/k ugha gksrk gSA
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5- vuqgj.kdrkZ ,oa ftl izk.kh ;k tho dk vuqgj.k fd;k tkrk gS] nksuksa
dks ,d gh {ks= dk gksuk pkfg,A

4-6-2 vkØe.kkRed vuqd`fr (Aggressive Mimicry)

bl izdkj dh vuqd`fr ek¡lkgkjh tUrqvksa eas ik;h tkrh gSA izR;sd izk.kh viuh
lqj{kk ,oa Hkkstu ds fy, f”kdkj dks idM+us ds fy, ftl vkokl ek/;e ij
viuk thou O;rhr djrk gS mlh ds vuqlkj viuh vuqd`fr dj ysrk gSA
ftlls izk.kh dks igpkuuk vfr dfBu gksrk gSA mnkgj.k ds fy, dqN Qwyksa ij
edM+h (Spiders) viuk jax Qwyksa ds leku dj ysrh gSA Qwyksa ij vkdf’kZr gksus
okys dhV edfM+;ksa dk f”kdkj cu tkrs gSA ;g nks izdkj dh gksrh gS&

(i) xksiu vuqd`fr (Concealing Mimicry)& bl izdkj dh vuqdf̀r esa
tUrq viuk jax fdlh ekWMy ds leku dj ysrk gS] tSls& LikbMj
(Spider), tks mUgh Qwyksa dh rjg fn[kk;h nsrs gS ftu ij ;s ik;s tkrs
gSaA bl izdkj dhV] LikbMj dks ugha ns[k ikrs rFkk muds }kjk [kk fy;s
tkrs gaSA bl izdkj edfM;k¡ ikS/kksa ds leku viuh vuqd`fr cukrh gSA
vesfjdk ds ckt cwfVvks ,sYcksuksVsVl (Buteo albonotatus) ia[kksa dh
vkdf̀r rFkk jax esa ogk¡a ds fx)ksa (vultures) ds leku gksrk gS vkSj mUgh
ds lkFk mMrk gSA fx) NksVs tUrqvkas dk f”kdkj ugha djrs vr% ckt
NksVs tUrqvksa dk ljyrk ls f”kdkj dj ysrk gSA

(ii) izyksHku vuqd`fr (Alluring Mimicry)& bl vuqdf̀r esa tUrq f”kdkj
djus ds fy, thoksa dks izyksHku nsrs gaSA tSls& dqN edfM;k¡ vkfdZM ds
Qwy ds leku gksrh gSA bl izdkj f”kdkj Qwy ds dkj.k edMh ds
fudV vk tkrk gSA dqN edfM;k¡ Qwyksa ds xqPNksa ds leku fn[kkbZ nsrh
gSaA ftudks ns[kdj dhV vkdf’kZr gksrs gaS vkSj edMh ds f”kdkj cu tkrs
gaSA vesfjdk dk gkuZ esa<d fljsVksQkfjl (Ceratophrys) pqipki cSBdj
vius vxzikn dh vaxqyh dks fgykrk gS] NksVs esa<d ;k vU; tUrq tc
f”kdkj le>dj bl vksj vkrs gS rks blds }kjk idM+ fy;s tkrs gSaA

4-6-3 Ek`R;q dk cgkuk (Stimulation of Death)

bl izdkj dh vuqd`fr esa tURkq [krjs dh fLFkfr vkus ij bl izdkj iM+k jg
tkrk gS tSls mldh èR;q gks x;h gksA ;g “k=qvksa ls viuh j{kk djus dk ,d
mik; gSA tSls& vesfjdu viksle (Opossum) MkbMsfYQ”k othZfu;kuk
(Didelphis virginiana) tkudj vpsr ds leku cu tkrk gS vkSj èr gksus dk
Hkze iSnkdj vius “k=qvksa ls j{kk djrk gSA dM+s “kjhj okyh chVYl (Hard
bodied beetles) “k=q ds vkØe.k djus ij fpdus dadM dh rjg iM+s jgrs gSa
vkSj èR;q dk cgkuk djrs gSaA ;g ,sfPNd izdkj dh vuqd`fr gksrh gS&

(i) Hk;kud vkd`fr (Terrifying appearance)& dqN izk.kh ;k dhV
“k=q ls viuh j{kk ds fy, ;k rks Hk;kud /ofu mRiknu djrs gaS ;k fQj viuh
vuqd`fr Hk;kud izk.kh ds leku cukrs gSa ;k bu izkf.k;ksa ds “kjhj ij Hk;kud
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fofHkUu izdkj ds fpUg ik;s tkrs gaSA bu fpUgksa ;k Hk;kud vkdf̀r dks
ns[kdj ;k /ofu dks lqudj “k=q buds ikl ugha vkrk gSA

mnkgj.k& vusd izdkj dh frryh (Butterfly), fVÏh (Grasshopper),
fo|qr eNyh (Electric Fish), eNyh ,oa “kwy (sting) eNyh vkfnA

vuqd`fr ds mn~xe ds dkj.k (Causes of Origin of Mimicry)

ohteSu (Weismann) oSKkfud ds vuqlkj izkd`frd oj.k (Natural selection)
gh vuqdf̀r ds mRifÙk dk dkj.k gSA bl fopkj ds foijhr ;g dgk x;k fd
vuqdf̀r ds vUrxZr fuEufyf[kr dksfV dh ;k NksVh&NksVh fHkUurkvksa dk egRo
ugha gSA

mRifjorZu (Mutation) Hkh vuqdf̀r ds mRiknu dk ,d dkj.k gSA
mnkgj.k& isfify;ksaesjksi (Papilliomerope) frrfy;kas esa cgq:irk ¼eknk esa½
tcfd uj frryh iSrd̀ frryh ds leku gksrh gSA orZeku esa dqN oSKkfudksa ds
erkuqlkj ckg; okrkoj.k ds dkj.k ,oa vkUrfjd okrkoj.k ds dkjd vuqd`fr
ds mRiknu esa lgk;d gksrss gSaA dqN vU; oSKkfudksa ds erkuqlkj vuqdf̀r
(Mimicry) thu dh fØ;kvksa ds }kjk gksrk gSA fQ”kj (Fischer) oSKkfud ds
vuqlkj gkfudkjd thu vizHkkoh (Recessive) gks tkrk gS rFkk ykHkdkjh thu
izHkkoh (Dominant) gks tkrs gSaA vuqd`fr (Mimicry) ,d thu ds mRifjorZu
ds dkj.k gksrk gSA thuksa dks :ikUrj.k ds vuqlkj vuqdf̀r mRiUu gksrh gSA

fp= Ø- 4-30% Batesian Mimicry: (A) Monarch (B) Viceroy

vuqgj.k dk egRo

1- “k=qvksa ls izkf.k;ksa dh lqj{kk djukA

2- blls vkRej{kk gksrh gS] bl dkj.k izkf.k;ksa esa thfor jgus dh {kerk esa
of̀) gksrh gSA

3- izkf.k dks thfor jgus ds vf/kd volj izkIr gksrs gaSA

4- thou dh lqj{kk ,oa tkfr ds xq.ku esa vR;kf/kd lQyrkA

5- izkd`frd p;u vuqgj.k dk leFkZu djrk gSA
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4-6-4 csVsfl;u rFkk eqysfj;u vuqd`fr (Batesian and
Mullerian Mimicry)

loZizFke csV~l (Bates) us vestu (Amazon) unh ds {ks= esa ik;h tkus okyh
frrfy;ksa ds fy, vuqd`fr dk o.kZu fd;k FkkA bu frrfy;ksa dks gsfydksfuMh
(Heliconide) dgrs gSaA csV~l ds vuqlkj [kk;h tk ldus okyh la[;k eas de
ik;h tkusokyh tkfr rqyukRed :i ls de [kk;h tkus okyh ,oa jf{kr tkfr
ds leku gksrh gSA bl izdkj vuqd`fr djus okyh (Monarch) frryh
fpfM+;ksa }kjk u [kk;h tk ldus okyh rFkk oklbjk; (Viceroy) frryh [kk;h
tk ldus okyh tkfr gSA

eqysfj;u (Mullerian) vuqd`fr esa nks ;k nks ls vf/kd vLokfn’V rFkk
[kk;h tk ldus okyh tkfr;k¡ ,d&nwljs ls lekurk j[krh gSA ftlls lekurk
j[kus okyh vkSj vuqdf̀r djus okyh vLOkkfn’V fn[kkbZ nsus ds dkj.k nksuksa gh
tkfr;k¡ “k=qvksa ls lqjf{kr gks tkrh gSA tSls& ,d eksFk (Moth) okLi (Wasp)
ls lekurk j[krk gSA chcs (Beabe) ,oa dSusMh (Keneddy) ds vuqlkj eqysfj;u
vuqd`fr lHkh ds fy, ykHkdkjh gksrh gSA csV~l (Bates) ds vuqlkj de lqjf{kr
tkfr nwljh lqjf{kr tkfr ds leku fn[kk;h nsrh gSA csVlu vuqd`fr izk:Ik ds
fy, gkfudkjd gSA

fp= Ø- 4-31% Mullerian Mimicry

vuqd`fr@vuqgj.k dk fodkl (Evolution of Mimicry)

vuqgj.k fof/k ds mn~xe ,oa fodkl ds ckjs esa vf/kd fl)kUr izfrikfnr fd,
x;s gSa] dqN dk o.kZu fuEufyf[kr izdkj ls gS&

vuqgj.k fof/k ds mn~xe ,oa fodkl ds ckjs esa vf/kd fl)kUr izfrikfnr
fd, x;s gSa] dqN dk o.kZu fuEufyf[kr izdkj ls gaS&

1- izkd`frd oj.k (Natural selection)& ohteSu (Weismann) oSKkfud
bl fopkj/kkjk ds Fks fd izkd`frd oj.k ,d ,slk dkjd gS tksfd
vuqgj.k (Mimicry) dks tUe nsrk gSA bl oSKkfud us n”kkZ;k fd
ikbfjMh (Pieridae) ,oa gsyhdksukbMh (Heliconidae) nksuksa dqy dh
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frrfy;ksa dh ckg; lajpuk] jax ,oa ia[kksa dh lekurk p;u ds dkj.k gh
gksrh gSaA

2- mRifjorZu (Mutation)& vk/kqfud erksa ds vuqlkj vuqgj.k vkuqoa”kd
(Gene) dh fØ;k ds QyLo:Ik gksrk gSA fQ”kj (Fisher) oSKkfud ds
vuqlkj vuqdf̀r izHkkoh thu mRifjorZu ds dkj.k gksrk gSA dqN yksxkas
dk er gS fd vuqd`fr dk mn~xe ,dkdh vkuqoa”kd mRifjorZu ds
dkj.k gksrk gSA

fQ’kj ,oa QksMZ ds vuqlkj vuqdf̀r esa dsoy ,d (Allelomorph)
izHkkoh gksrk gS] tksfd vuqgj.kdrkZ ,oa ekWMy (Model) esa lekurk
fn[kkrk gS vkSj fof/k tks blls lEcU/khr gS] ds vuqlkj ifjofrZr
vkuqoa”kd (Gene) ,oa izkd`frd p;u gh vuqgj.k dks izsfjr djrk gSA

lerk dh lEHkkouk (Chance of Similarity)& ,d er ds vuqlkj
bu vf/kd la[;k dh tkfr;ksa ,oa muesa vkil esa vR;kf/kd lEcU/k ,oa okrkoj.k
dk muesa lEcU/k ls gh vkil esa vuqdf̀r ds mn~xe dh lEHkkouk izcy gks
ldrh gS rFkk ikS/kksa ,oa izkf.k;ksa ds fodkl esa fØ;kRed gLr{ksi ,oa ,dkdh
y{k.k Hkh bl fl)kUr ls lger gksrs gSaA

viuh izxrh tk¡fp, (Check Your Progress)

33- ok;oh; vuqdwyu ds izeq[k izk.kh gaS&

¼v½ dcwrj ¼c½ xkSjs;k

¼l½ Lruh izkf.k ¼n½ ¼v½ rFkk ¼c½ nksuksa

34- vuqdwyu fdls dgrs gaS\

¼v½ tho/kkjh esa vkReijh{k.k ¼c½ tho/kkjh esa Lor% fu;eu

¼l½ tkfr;ksa dh lqj{kk ¼n½ lHkh

35- vuqdwyh fofdj.k dks fdlus ukekadu fd;k Fkk&

¼v½ MkfoZu ¼c½ vksloku

¼l½ es.My ¼n½ ohtesu

36- vuqdwyu dk oxhZdj.k fdrus izdkj esa fd;k tkrk gS\

¼v½ 3 ¼c½ 2

¼l½ 4 ¼n½ 6

37- tho tkrh dk vuqdwyu gksrk gS&

¼v½ Rod iru ¼c½ vkuqoaf”kd y{k.k

¼l½ mikftZr y{k.k ¼n½ dk;kUrj.k
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38- /kkoh vuqdwyu ds y{k.k gS&

¼v½ ok;q }kjk de ls de vojks/k gks

¼c½ “kjhj dk o{kh; Hkkx ik”oZ ls piVk

¼l½ ¼v½ rFkk ¼c½ nksuksa

¼n½ vxz Hkqtk,¡ vf/kd fodflr gksaA

39- vkjksg.k vuqdwyu dk mnkgj.k gS&

¼v½ cUnj ¼c½ xk;

¼l½ dsapqvk ¼n½ eNyh

40- fdu izkf.k;ksa esa va'k es[kyk “kfDr”kkyh ,oa vkxs dh vksj fLFkr gksrh
gS\

¼v½ [kuu vuqdwyu okys izkf.k;ksa esa

¼c½ vkjksg.k okys izkf.k;ksa esa

¼l½ xgjs leqnz esa jgus okys izkf.k;ksa esa

¼n½ e#LFkyh izkf.k;ksa esaA

41- xqQh; vuqdwyu ds y{k.k gksrs gaS&

¼v½ vYifodflr us=

¼c½ Li”kZ laosnkax vf/kd fodflr

¼l½ izkf.k;ksa ds “kjhj esa jtdksa dk vHkko

¼n½ lHkh

42- vuqd`fr ;k vuqgj.k fdrus izdkj dk gksrk gS\

¼v½ 3 ¼c½ 5

¼l½ 2 ¼n½ 7

43- vuqd`fr ds ckjs esa loZizFke fdl oSKkfud us tkudkjh nh Fkh\

¼v½ oht+eSu ¼c½ gSujh csV~l

¼l½ vklcuZ ¼n½ ySekdZA
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4-7 lw{e] nh?kZ ,oa o`gr~ fodkl
(Micro, Macro and Mega - Evolution)

e‚MuZ flUFkSfVd F;ksjh v‚Q boksY;w'ku (Modern synthetic theory of
evolution½ ds vuqlkj E;wVs'ku rFkk oWfj,'kUl (mutations and variations)
tSo&fodkl ds eq[; vk/kkj ;k dkj.k (causes) gSa ftlls thoksa esa ubZ tkfr;ksa
dh mRifÙk gksrh gSA xksYMf'eV (Goldschmidt) us 1940 esa tSo&fodkl ds
fofHkUu igyqvksa dk foLrr̀ v/;;u fd;kA muds vuqlkj esfMVs'ku vR;Ur gh
lw{e ifjorZu gksrs gSa ftuds vk/kkj ij tSo&fodkl ds vUrxZr gksus okys çeq[k
ifjorZuksa dh O;k[;k ugha dh tk ldrhA mUgksaus blh vk/kkj ij tSo&fodkl
dks nks eq[; Hkkxksa esa foHkä fd;k&

4-7-1 ekbØks ;k lw{e fodkl (Micro-evolution)

¼1½ blds vUrxZr mi&tkfr;ksa (sub-species) vFkok HkkSxksfyd çtkfr;ksa dk
fodkl vkrk gS rFkk ¼2½ eSØks ;k nh?kZ fodkl (Macro - evolution) blds
vUrxZr tkfr;ksa (species)] tsusjk (Genera) rFkk vU; mPp Jsf.k;ksa dk fodkl
vkrk gSA buds vfrfjä lu~ 1953 esa flEilu (Simpson) us ,d vU;
ikfjHkkf"kd 'kCn eSxk&boksY;w'ku (Mega - evolution) dk ç;ksx fd;k] tks ,d
cM+s ifjek.k ij fodkl dh çfØ;k gSA blds vUrxZr Qsfeyht (Families)]
v‚MZj (Orders)] Dykl (Classes) rFkk Qkbyk (Phyla) dk fodkl vkrk gSA

fp= Ø- 4-32% Diagrammatic Representation of the Possible
Mechanism of Micro-evolution
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ekbØks&boksY;w'ku ;k lw{e fodkl (Micro-Evolution)

tSlk fd Åij o.kZu fd;k tk pqdk gS mi&tkfr;ksa (sub-species) vFkok
HkkSxksfyd çtkfr;ksa ds boksY;w'ku dks ekbØks&boksY;w'ku dgrs gSaA
ekbØks&boksyw'ku dh çfØ;k boksY;w'ku ds ewy QsDVlZ (elementary factors)]
tSls thu E;wVs'ku] oSfj,'kUl] fjd‚fEcus'kUl] çk—frd oj.k rFkk tsusfVd
fMª¶V~l ds QyLo:i gksrh gSA ekbØks&boksY;w'ku dk çeq[k QSDVlZ thu
ÝhDosalh (frequency) esa ifjorZu gksuk gS ftlds QyLo:i fdlh tkfr dh
vkcknh ;k lef"V (population) esa ih<+h&nj&ih<+h vis{kk—r NksVs&NksVs
ifjorZu gksrs jgrs gSaA budh ewy dk;Zfof/k fdlh tkfr fo'ks"k dh es.Msfy;u
lef"V (Mendelian population) ds thu lewg (gene pool) esa ifjorZu ykuk
gSA vr% ;g Li"V gS fd ekbØks&boksY;w'ku tkfr;ksa (species) ds Lrj ij gh
fØ;k'khy gksrk gSA

ekbØks&boksY;w'ku ds mnkgj.k (Examples of Micro-evolution)

ekbØks&boksY;w'ku ds vusd mnkgj.k buofVZczsV Q‚flYl (invertebrate fossils)
ls çkIr gksrs gSaA mnkgj.k ds fy, jkSo (Rowe) us fly tsusjk lh&vfpZu]
ekbØ,sLVj (Micraster) dh dbZ MhlS.V ;k vojksfgr ihf<+;ksa (descent
generations) dk v/;;u fd;kA buesa ls ,d tkfr ekbØsLVj d‚jcksfol
(Micraster corbovis) esa mUgksaus ns[kk fd blds ckgjh j{kkRed VSLV ;k vkoj.k
dk vkdkj] vksjy fNæ (oral opening) dh lajpuk rFkk ,Ecqysdjk (ambulacra)
ds vkdkj esa /khjs&/khjs ifjorZu gksdj ;g ,d u;h tkfr ekbØLVj
dkj,sfUtue (Micraster coranguinum) esa ifjofrZr gks x;h gSA bl çdkj ds
ifjorZu ,d ,sls okrkoj.k esa ik;s x;s Fks ftlesa fdlh çdkj dk dksbZ ifjorZu
ugha gqvk Fkk vkSj dkQh yEcs le; ds fy, FkkA Qs.Vu (Fanton) ds vuqlkj
blh çdkj dk czSfd;ksiksM LikbjhQj (Spirifer) dh ,d iqjkuh tkfr /khjs&/khjs
ifjofrZr gksdj ,d u;h tkfr esa cny x;hA bu ifjorZuksa ds le; okrkoj.k
dh voLFkk,¡ ,d&lh ugha Fkha] fdUrq bl tkfr esa gksus okys boksY;w'kujh
ifjorZu (evolutionary changes) okrkoj.k dh fHkUurkvksa ls lEcU/khr ugha FksA

bl çdkj ge dg ldrs gSa fd ,d b.VjczhfMax lef"V (interbreeding
population) esa ekbØks&boksY;w'ku ,d lrr~ rFkk /kheh xfr ls ik;s tkus okys
ifjorZu (continuous and gradual changes½ gSaA ;s NksVs osfj,'ku (Variations)
/khjs&/khjs bdës gksdj ,d tkfr lef"V dh jpukvksa esa cM+s&cM+s ifjorZu yk nsrs
gSaA ;s ifjorZu ,d lkFk tkfr esa vusd lajpukvksa esa ik;s tkrs gSa vkSj
çk;% ,d yEcs le; ds fy, MkbjsD'kuy (directional) gksrs gSaA
ekbØks&boksY;w'ku thUl ds d‚fEcus'ku ;k ekbØks&E;wVs'ku ds dkj.k mRiUu
gksrs gSaA
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4-7-2 eSØks&boksyw'ku ;k nh?kZ fodkl (Macro-Evolution)

tSlk fd 'kq: esa gh o.kZu fd;k tk pqdk gS eSØks&boksY;w'ku ds vUrxZr tkfr;ksa]
tsusjk rFkk vU; mPp Øeksa dk fodkl vkrk gS] vFkkZr~ ;g lnSo tkfr;ksa ds
Lrj ls mPp Lrj ij dk;Z'khy jgrk gSA blds QyLo:i tsusfVd MkbojtSUl
(genetic divergence) rFkk fdlh vkcknh ;k lef"V ds fofHkUu lewgksa esa c¡Vus
ds ek/;e ls u;s vuqdwfyr thoksa (adaptive types) dk fodkl gksrk gSA bldh
eq[; fo'ks"krk,¡ fuEufyf[kr gSa&

(i) fdlh lewg fo'ks"k ;k tkfr lef"V dk fofHkUu LoHkko rFkk okl LFkku
ds vuqlkj vusd u;s NksVs&NksVs lewgksa esa c¡Vuk (adaptive radiation)A

(ii) ç—fr vFkok okrkoj.k esa u;s&u;s ifjorZu gksuk rFkk thoksa esa
lajpukRed ,oa fØ;kRed fofo/krk,¡A eSØks&boksY;w'ku dh MkbotsZUV
boksY;w”ku (Divergent evolution) vFkok vMkfIVo jsfM,'ku (Adaptive
radiation) Hkh dgrs gSaA og okrkoj.k esa yxHkx lHkh lewgksa ds thoksa esa
ns[kk tk ldrk gSA blds }kjk fdlh lewg ds thoksa esa dqN fo'ks"k
y{k.kksa dk fodkl fujUrj gksrk jgrk gS ftlls u;s çdkj ds thoksa dk
mn~Hko gksrk gSA

vMkfIVo jsfM,'ku (Adaptive radiation) ds vUrxZr ,d tho&lewg dbZ
NksVs&NksVs lewgksa esa c¡V tkrk gSA buesa ls çR;sd lewg vius LoHkko ,oa vkokl
(habit and habitat) ds vuqlkj :ikUrfjr gksdj ,d u;s tho lewg dk fuekZ.k
djrk gSA vMkfIVo jsfM,s'ku ds vUrxZr lkekU;r% tUrqvksa ds 'kjhj esa cM+s
ifjorZu gksrs gSa ftlesa lewg ds çR;sd tho dk vkdkj vR;kf/kd c<+rk gSA
tSls gh tUrq ds LoHkko (habits) esa ifjorZu gksrk gS] tUrq ds 'kjhj ds çR;sd
Hkkx esa mlh ds vuqlkj ifjorZu gksrs gSa vkSj buds lkFk gks mlds vkdkj esa Hkh
vkYVjs'ku (alteration) ik;s tkrs gSa rFkk buesa ls vf/kdka'k ifjorZu] ,syksesfVªd
ifjorZu (allometric changes) gksrs gSa rFkk buds lkFk gh vU; u;s y{k.k ;k
lajpuk,¡ Hkh ml tUrq ds 'kjhj esa curh gSaA v‚lcksuZ (Osborn) ds vuqlkj
tUrq esa tks ,syksesfVªd ifjorZu vkdkj (size) ls lEcU/khr gksrs gSa]
mUgsa ,syksesVªksu (allometron) ifjorZu dgrs gSa rFkk tUrq ds 'kjhj esa cuus okys
u;s y{k.kksa dks ,sfjLVksthu (aristogene) dgrs gSaA bldks ge ?kksM+s ds mnkgj.k
ls le> ldrs gSaA ?kksM+s ds fodkl (evolution) ds nkSjku buds 'kjhj ds
vkdkj esa of̀) gqbZ rFkk mlh vuqikr esa mlds 'kjhj ds çR;sd Hkkx ds vkdkj
esa Hkh of̀) gqbZA fodkl esa bvksfgIil ls ehtksfgIil (Eohippus to
Mesohippus) rd ?kksM+s cz‚oflax (browsing) LoHkko ds Fks] tks taxyksa esa
jgdj dksey ?kkl vkfn ij fuHkZj jgrs FksA bl çdkj ds Hkkstu ds fy, buds
nk¡r czSfd;ksM‚.V (brachyodont) çdkj ds Fks esjhfgIil (Meryhippus) ls
vkxs] ;s xzsftax (grazing) LoHkko ds gks x;s] ftlds dkj.k buesa fgIlksM‚.V
xzkbafMax (hypsodont grinding) nk¡rksa ;k nk<+ksa dk fodkl gqvkA bu nk<+ksa ds
dLil vkSj fjtSt (cusps and ridges) dh yEckbZ esa Hkh of̀) (allometric
changes) gqbZ vkSj lkFk gh dqN u;s djil dk Hkh fodkl gqvk (aristogene
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change)A bl çdkj eSØks&boksY;w'ku esa tUrqvksa esa u;s y{k.k ;k lajpukvksa dk
fodkl gksrk gSA

fp= Ø- 4-33% Macro-evolution in Reptiles or Adaptive
Radiation in Reptiles
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4-7-3 eSxk&boksY;w'ku ;k o`gr&fodkl (Mega-evolution)

eSxk&boksY;w'ku dk rkRi;Z u;s v‚MZj] Dykl rFkk Qkbye dh mRifÙk vFkok
fodkl ls gSA vFkkZr~ blds vUrxZr tUrqvksa esa 'kkjhfjd v‚xZukbts'ku dh ,d
uohu ç.kkyh ¼flLVe½ dh mRifÙk gksrh gS ftlds dqN lc&xzqIl (sub -
groups½ esa vMSfIVo jsfM,'ku ds nkSjku gksrk gSA esxk&boksY;w'ku ds Q‚fly
(fossil) çek.k vis{kk—r de gSa] D;ksafd fdlh lewg fo'ks"k dh okLrfod mRifÙk
ds Q‚fly çek.k lkekU;r% feys gh ugha gSaA okLro esa esxk&boksY;w'ku cgqr
de gksrk gS rFkk boksY;w'ku ds bfrgkl esa Hkh ,sls cgqr de volj vk;s gSa tc
esxk&boksY;w'ku gqvk gks fdUrq lHkh isM+&ikS/ks vkSj tUrqvksa ds mPp lewg] tSls
v‚MZj] Dykl rFkk Qkbye ftudk 'kkjhfjd v‚xsZukbts'ku ;k laxBu
fHkUu&fHkUu çdkj dk gksrk gS] esxk&boksyw'ku ds QyLo:i gh mRiUu gq, gSaA

fp= Ø- 4-34% Pedigree of Horse
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esxk&boksyq'ku dk çØe (Process of Mega-evolution)

Q‚fly (fossil) çek.kksa ls ;g Li"V gksrk gS fd ofVZczsV~l tUrq vius fodkl
dky esa vDlj u;s okrkoj.k esa ços'k djrs Fks vkSj u;s okrkoj.k ds vuqlkj
vius dks ifjofrZr djds mlh çdkj thou;kiu djrs FksA vr% esxk&boksY;w'ku
ds vUrxZr fdlh fo'ks"k lewg ds tUrq ftuesa thfor jgus ds fy, ikjLifjd
Li/kkZ dk vHkko gks] vius okrkoj.k dks NksM+dj fdlh u;s okrkoj.k ;k {ks= esa
ços'k djus dh dksf'k'k djrs gSaA u;s okrkoj.k esa vkdj ;s tUrq vius 'kjhj
esa ,sls :ikUrj.k djrs gSa ftlls fd os ml okrkoj.k esa thfor jg ldsaA nwljs
'kCnksa esa ge bldks bl çdkj dg ldrs gSa fd fdlh fo'ks"k okrkoj.k esa tkus
ls igys gh ,sls lewg ds tho/kkjh vius 'kjhj esa bl çdkj ds :ikUrj.k dj
ysrs gSa tks fd mUgsa u;s okrkoj.k esa thou;kiu djus esa enn djrs gSaA vFkkZr~
bu tUrqvksa ds 'kjhj esa igys ls gh bl çdkj ds y{k.k ;k LVªDplZ (structures)
mifLFkr gksrs gSa ftudk mi;ksx ;s u;s okrkoj.k esa vkdj thou;kiu djus esa
djrs gSaA tUrqvksa esa igys ls gh mifLFkr bl çdkj ds y{k.kksa ;k LVªDplZ dks
çh&vMSIVs'ku (pre - adaptations) dgrs gSaA u;s okrkoj.k esa igq¡pus ds
i'pkr~ ;s tUrq vius LoHkko ,oa vkokl ds vuqlkj fodflr (radiate) gksdj
thou O;rhr djus yx tkrs gSaA vFkkZr~ buesa buds LoHkko vkSj vkokl ds
vuqlkj vU; :ikUrj.k gks tkrs gSa ftlls csgrj thou;kiu djus ds fy,
fo'ks"k :i ls vuqdwfyr gks tkrs gSaA tUrqvksa esa bl çdkj ds ckn esa gksus
okys :ikUrj.kksa dks iksLV&vMSIVs'kUl (post adaptations) dgrs gSaA bl çdkj
esxk&boksY;w'ku ds }kjk tUrqvksa esa u;s 'kkjhfjd v‚xsZukbts'ku ;k laxBu dk
fodkl gksrk gS ftlds QyLo:i u;s v‚MZj] Dykl rFkk Qkbye dk fodkl
gksrk gSA

esxk&boksY;w'ku mnkgj.k (Examples of Mega-evolution)

¼1½ jsIVkbYl dk ,sfEQfc;Ul ls mRiUu gksuk (Evolution of Reptiles
from Amphibians)& ,fEQfc;Ul ,sfEQfc;l (amphibious) LoHkko ds
gksrs gS] vFkkZr~ ;s ty rFkk LFky nksuksa esa fuokl djrs gSaA ,sfEQfc;Ul]
jsIVkbYl ds iwoZt gS D;kfd jsIVkbYl dh mRifÙk dk fodkl
çkjfEHkd ,sfEQfc;Ul ls gqvk gS rFkk mUgsa vius thou esa fdlh tyh;
ek/;e ij fuHkZj ugha jguk iM+rkA tc jsIVkbYl dh mRifÙk gqbZ] ml
le; LFky ;k Hkwfe ij fdlh Hkh fo'ks"k tUrq leqnk; dk vf/kdkj ugha
Fkk vkSj çkf.k;ksa esa ikjLifjd Li/kkZ dk Hkh vHkko FkkA ,sfEQfc;Ul ls
jsIVkbYl ds fodkl esa] ,sfEQfc;Ul esa nks eq[; ifjorZu gq,A

¼2½ ckádadky dk LdsYl] IysVksa ;k LdwV~l (scales, plates or
scutes)& ds :i esa fodflr gksuk] tks Hkwfe ij çkf.k;ksa ds 'kjhj ls ty
dh {kh.krk dks jksdrk gSA

(i) cM+s rFkk f>Yyhnkj v.Mksa (cleidoic eggs) dk mRiUu gksuk tks
fd o;Ld dks Hkwfe ij fodflr gksus ;ksX; cukrs gSaA
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¼3½ if{k;ksa dk jsIVkbYl ls fodflr gksuk (Evolution of Birds from
Reptiles)& if{k;ksa dk fodkl çkjfEHkd jsIVkbYl (primitive reptiles)
ls gqvk gSA bldk çek.k Q‚fly i{kh vkdhZvksIVsfjDl (Archaeopteryx)
ls feyrk gSA bl i{kh esa jsIVkbYl ,oa i{kh nksuksa ds gh y{k.k mifLFkr
FksA jsIVkbYl ls if{k;ksa dh mRifÙk esa] jsIVkbYl esa fuEu eq[; ifjorZu
gq,&

(i) 'kjhj ds Åij cká&dadky dk QSnlZ (feathers) ds :i esa
fodflr gksuk] tks 'kjhj ds Åij ,d bUlqysfVax dofjax
(insulating covering) dk fuekZ.k djrk gS rFkk ok;q esa mM+rs
le; 'kjhj esa cuh ÅtkZ dks ckgj fudyus ls jksdrk gSA

(ii) 'kjhj dk rkiØe ,d&lk gksukA

(iii) vxziknksa dk ia[kksa esa cny tkukA

(iv) Åijh rFkk fupys tcM+ksa dk pksap esa ifjofrZr rFkk pksap esa nk¡rksa
dk iw.kZ vHkko gksukA

(v) gfì;ksa dk gYdk gksdj mM+us ds fy, 'kjhj ds otu dks de
djuk rFkk 'olu&rU= esa ok;qdks'kksa dk fodkl gksukA

¼4½ Lrfu;ksa dk jsIVkbYl ls fodkl (Evolution of Mammals from
Reptiles)& Lrfu;ksa dk fodkl dh çkjfEHkd jsIVkbYl ls gqvk gS] ftlds
çek.k gedks vusd flusfIlM Q‚flYl jsIVkbYl (fossil Synapsid reptiles)
ls feyrs gSaA Lrfu;ksa ds fodkl esa bu flusfIlM Q‚fly jsIVkbYl esa
vusd Lrfu;ksa ds y{k.kksa dk fodkl gqvk] tks fuEufyf[kr gSa&

(i) Q‚Yl iSysV (false palate) dk fuekZ.kA

(ii) gSVjksM‚.V MS.Vh'ku (heterodont dentition) dk fuekZ.k vFkkZr
nk¡rksa dk dSukbUl] bUlkbtlZ] çheksyj rFkk eksyj esa fHkfUur
gksukA

(iii) iknksa esa bl çdkj dk :ikUrj.k gksuk ftlls dksguh rFkk ?kqVuksa
dks 'kjhj ds uhps rd eksM+k tk ldsA

(iv) DokMªsV rFkk vkfVZdy gfì;ksa dk fupys tcM+s esa LorU= gksdj
bZvj&vkslkbfdYl (ear-ossicles) esa :ikUrj.k gks tkuk rFkk
fupys tcM+ksa dk Ldy (skull) ls LDoSeksty (squamosal)
ds }kjk tqM+ukA
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4-8 viuh izxfr tk¡fp, iz’uksa ds mÙkj (Answers to
Check Your Progress)

1- ¼l½ 16- ¼l½ 31- ¼l½

2- ¼c½ 17- ¼c½ 32- ¼v½

3- ¼l½ 18- ¼v½ 33- ¼n½

4- ¼v½ 19- ¼n½ 34- ¼n½

5- ¼l½ 20- ¼c½ 35- ¼c½

6- ¼n½ 21- ¼v½ 36- ¼l½

7- ¼v½ 22- ¼c½ 37- ¼c½

8- ¼c½ 23- ¼c½ 38- ¼l½

9- ¼n½ 24- ¼v½ 39- ¼v½

10- ¼l½ 25- ¼l½ 40- ¼v½

11- ¼v½ 26- ¼c½ 41- ¼n½

12- ¼l½ 27- ¼l½ 42- ¼v½

13- ¼c½ 28- ¼v½ 43- ¼c½

14- ¼v½ 29- ¼n½

15- ¼c½ 30- ¼v½

4-9 Lkkjka’k (Summary)

izkd`frokn ds vuqlkj vkfn leqnz esa vU; inkFkkas Z ds lkFk&lkFk dkcZfud inkFkZ
Hkh mifLFkr Fks] ftuls vuqdwy okrkoj.k esa izFke tho Lor% gh mRiUu gq,A

gSYMsu us dgk fd vkfn okrkoj.k esa CO2 tyOkk’i rFkk NH3 izpqjek=k
esa mifLFkr Fkh] ftUgksaus lw;Z dh ijkcSxauh fdj.kksa ds izHkko ls vusd tSo
dkcZfud inkFkZ dk fuekZ.k fd;k tks thonzO; ds ?kVd ekus tkrs gSaA

tho”kkL=h vksisfju ds vuqlkj ifjorZu”khyrk okrkoj.kh; n”kkvksa ds
lkFk&lkFk djksMkas o’kksZ a rd ,slh Øfed HkkSfrd jklk;fud fØ;k,¡ gksrh jgh]
ftuls igys vdkcZfud rFkk dkcZfud inkFkZ tSls izksVhu] dkcksZgkbMªsV vkfn cus
tks orZeku esa thonzO; ds eq[; ?kVd ekus tkrs gaSA bls jklk;fud mn~fodkl
dgk x;kA

vksisfju dh HkkSfrd ifjdYiuk ds vuqlkj thou dh mRifÙk vkB pj.kksa esa
iw.kZ gqbZA tks bl izdkj gS& ijek.kq voLkkfn v.kqvksa es ,oa ljy
vdkcZfud ;kSfxdkas dh mRifÙk] dkcZfud ;kSfxdksa dh mRifÙk ,oa mn~fodkl]
dksyk,Ml̀] dks,ljOksV~l ,oa oS;fDrrk] Lo&mRiszjd rU=] thUl] fo’kk.kq rFkk
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izkjafHkd tho] iwoZ dsUnzh; dksf”kdkvksa dh mRifÙk] Loiks’k.k dh mRifÙk rFkk
ladsUnzh; dksf”kdkvksa dh mRifÙkA

izFke pj.k& ijek.kq voLFkk ds vuqlkj iF̀oh ,oa vU; xzgksa dh mRifÙk
cgqr xeZ xSl ds ?kwers cknyksa ls gqbZA bl izdkj iF̀oh vR;Ur xeZ xSlksa
dk ,d xksyk ek= Fkh tks eqDr ijek.kqvksa dk cuk Fkk] blesa xeZ xSlksa ds :i esa
os lHkh jklk;fud rRo] gkbMªkstu] vkWDlhtu] ukbVªkstu] dkcZu] xU/kd rFkk
QkLQksjl ds LorU= ijek.kq Fks tks thonzO;@izksVksIykTe ds izeq[k ?kVd gSaA

nwljk pj.k& v.kqvkas ,oa ljy vdkcZfud ;kSfxdksa dh mRifÙk /khjs&/khjs
xeZ iF̀oh ds okrkoj.k ds rkiØe ds de gksus ls eqDr ijek.kqvksa ls ijLij
tqM+dj vius rRoksa dks gh ugha oju~ vU; vdkcZfud ;kSfxdkas ds Hkh v.kq cuk,A
iF̀oh dk vkofj okrkoj.k vipk;d FkkA pw¡fd vkfn ok;qe.My esa ijek.kqvksa dh
la[;k vf/kd Fkh H2 ftlus O2 ds ijek.kqvksa ls tqM+dj ty] veksfu;k rFkk
dkcZu ds lkFk tqM+dj ehFksu cukbZA

rhljk pj.k& dkcZfud ;kSfxdkas dh mRifÙk ,oa mn~fodkl esa vkfn leqnz
ds ty esa NH3, CH4, HCN ds lkFk&lkFk Hkw&iVy ds vU; yo.k rFkk /kkrq
rRo esa ?kqys gq, FksA budsa v.kqvksa ds ijLij Vdjkus rFkk ehFksu tSls
gkbMªksdkcZuksa dh ty ds lkFk izfrfØ;k ds QyLo:i bfFkyhu] ,slhfVyhu
ds :i esa vlarÌr gkbMªksdkcZuksa] ,YMksgkWy] ,sfYMgkWbM rFkk dhVksu tSls larÌr
gkbMªksdkcZuksa dk la”ys’k.k gqvkA

LVSuys feyj us vksisfju ds jklk;fud mn~fodkl dh iqf’V ds fy, ,d
¶ykLd esa 2%1%2 ds vuqikr esa ehFksu] veksfu;k gkbMªkstu dk feJ.k ;kfUk
tyOkk’i $ gkbMªkstu Hkjdj iz;ksx fd;kA bl iz;ksx ds rjy inkFkZ ds
jklk;fud fo”ys’k.k ls Kkr gqvk fd ;g Xyklhu rFkk ,stsyhu ¼ljy vehuks
vEy½ uked “kdZjkvksa rFkk vU; dkcZfud ;kSfxdksa dk feykIk FkkA

pkSFkk pj.k& izksVhu esa v.kqvksa us ijLij tqM+dj NksVs&NksVs dksykW;Mh
d.k cuk,¡A bu izksVhu d.kksa ij fo|qrkos'k ds dkj.k ty v.kq ,d= gksus ls
v/kZrjy izksVhu dh cawn lh cu xbZA ftls ekbØksLQh;lZ rFkk eksts'k dgk x;kA
fojks/kh fo|qrkos'k okys izksVhu d.kksa us ijLij tqM+dj cM+h cM+h cwanksa ds leku
dksykW;My rU= cuk,A izkjfEHkd iF̀oh ds lkxj esa blh izdkj ds rU= cus]
ftUgs vksisfju us dks,sljOksV~l dh laKk nhA

ik¡pok pj.k& dks,sljosV~l ds dqN izksVhu us ,Utkbe dh Hkk¡fr dk;Z
djuk izkjaHk fd;k rFkk vU; inkFkksZ ds la”ys’k.k rFkk fo[k.Mu dks mRizsfjr
djus esa enn dh] ftlls ty esa dqN ,sls vU; dkcZfud ;kSfxd Hkh cus ftuds
v.kqvkasa esa Loxq.ku dh {kerk FkhA vr% budks Lo&mRizsjd rU= dgk x;kA bu
Lo&mRizsjd rRoksa dks ge DNA ds thUl eku ldrs gSaA

NBk¡ pj.k& bl le; tho inkFkZ dksf”kdk:ih lajpukvksa esa ,df=r gks
tkus ds fy, izkd`frd n”kk,¡ cgqr gh mi;qDr FkhA bl izdkj dks,ljosV~l
ls ,slh gh lajpukvksa okyh dksf”kdk,¡ cuh ftuesa u dsanzd vkSj u gh dksbZ
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dksf”kdkax gksrk FkkA dsoy ,d ;k vf/kd tho ds pkjksa vksj izksVhu rFkk dqN
vU; dkcZfud ;kSfxd dk feJ.k gksrk FkkA

lkrok¡ pj.k& vkfnlkxj es cuh izkjafHkd dksf”kdk,¡ lfØ; iks’k.k]
xq.kurk of̀) }kjk budh la[;k rhozrk ls c<hA ftlls buds chp iks’k.k dks
ysdj la?k’kZ mRiUu gksus yxkA ftlds dkj.k dqN dksf”kdkvksa esa ,sls ,Utkbe
cus ftldh enn ls mUgksaus vkfn lkxj ds ty esa miyC/k vU; vdkcZfud
inkFkksZa ls mtkZ ds fy, dkcksZgkbMªsV tSls dkcZfud inkFkksaZ dk la”ys’k.k izkjaHk
fd;kA ;gha ls iwoZthoh dksf”kdkvksa esa Loiks’k.k dk izkjaHk gqvkA

thou dh izkjafHkd fodklh; voLFkk ls vf/kd mtkZ okys d.kksa dk
fofdj.k] izdk”k fdj.kksa ,oa fo|qr LQqj.k ls mtkZ fodflr gqbZA bl mtkZ dh
izkfIr ds lkFk jklk;fud inkFkZ fodflr gq,A vkfn tho vius vfLrRo dks
cuk, j[kus ds fy, bu jklk;fud inkFkkas Z dk mi;ksx djus yxsA bl izdkj
fofHkUu izdkj dh iks’k.k fof/k;k¡ bu vkfn thoksa eas ik;h xbZ tSls& Loiks’k.k]
èrthfork] ijthfork] izdk”k-la”ys’k.k rFkk izkf.k ln”̀kA

vkBok¡ pj.k& O2 dh eqfDr ds lkFk vkfn okrkoj.k esaa ok;oh; “olu
dh n”kk,¡ cuh vr% izkjafHkd tho dksf”kdkvksa us ok;oh; “olu izkjaHk fd;kA
ok;oh; “olu es vok;oh; “olu ls yxHkx 20 xquk vf/kd mtkZ eqDr gksrh
gSA lkFk gh lsdsaUnzh; dksf”kdkvksa dh mRifÙk izkjafHkd dksf”kdkvksa es thu
mRifjorZu ds }kjk foHksnhdj.k ,oa mn~fodkl ds dkj.k ;k LorU= :i ls
iF̀kd&i`Fkd gqbZ] nks ;k nks ls vf/kd izdkj dh iw.kZ dsanzh; dksf”kdkvksa ds
lgthoh lkgp;Z ds QyLo:i cuhA

tSo&fodkl og tfVy izfØ;k gS ftlesa ljy thoksa ls tfVy thoksa dk
fodkl gqvk gSA vk/kqfud oSKkfudksa us uoMkfoZuokn dks gh vkuqoaf”kdrk ds
uohu fl)kUrkas ls ;qDr vk/kqfud la”ys’k.kkRed fl)kUr ds :i eas mHkkjk gSA
tSo&fodkl dk vk/kqfud la”ys’k.kkRed fl)kUr thu mRifjorZu] xq.klw=ksa dh
jpuk ,oa la[;k esa ifjorZu] thu iqu% feJ.k] izkd`frd p;u rFkk tufud
iF̀kDdj.k dh ewy izfØ;kvksa ij vk/kkfjr gSA

fdlh tho esa vpkud oa”kkuqxr gksus okys vkuqoaf”kd ifjorZu dks
mRifjorZu dgrs gSaA mRifjorZu dksf”kdk ds izdkj xq.klw=ksa ds vkdkj ,oa
y{k.kksa] ley{k.kksa@QhuksVkbi ds izHkko] mRifÙk ds vk/kkj] LoHkko ds izHkko]
fn”kk ds vk/kkj xq.klw=ksa ds izdkj ?kfVr gksus dh voLFkk ,oa izHkkoh dkjdksa ds
vk/kkj ij fuHkZj djrk gSA

fofHkUurk fodkl dk ,d vk/kkj ewy dkjd gSA ltkrh; lnL;ksa esa ik;h
tkus okyh vlekurk,¡ gh fofHkUurk,¡ dgykrh gSA ;s lajpukRed euksoSKkfud
vFkok fØ;kRed fdlh Hkh :i esa gks ldrh gSA vfofPNUu ,oa fofPNUu
fu”p;kRed ,oa vfu”p;kRed] dkf;d ,oa tufud foHkfUurkvksa ds izdkj gSA
fofHkUurk,¡ okrkoj.kh; n”kkvksa esa ifjorZu ,oa thuh <k¡ps esa ifjorZu ds dkj.k
gks ldrh gSA
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iF̀kDdj.k tSo&fodkl dk egRoiw.kZ dkjd gSA ;g ,d ,slh fof/k gS tks
tkfr;ksa dks lewg ;k milewg esa foHkkftr dj nsrh gSA iF̀kDdj.k og
izkdf̀rd ?kVuk gS tks ijLij lacfU/kr tkfr;ksa ds e/; thUl ds izokg dks
jksdrh gSA iF̀kDdj.k ds dbZ Hksn gSa] tSls& HkkSxksfyd iF̀kDdj.k] ikfjfLFkfrd
iF̀kDdj.k] tyok;q iF̀kDdj.k] ;kfU=d iF̀kDdj.k] tSfod iF̀kDdj.k] tuu
iF̀kDdj.k vkfnA

tkfr ds fuekZ.k ;k tkfr ?ku dh fof/k ds fy, iF̀kDdj.k dks ,d
egRoiw.kZ dkjd ds :i es ekU; fd;k x;k gSA iF̀kDdj.k dk ykHk izkd`frd
oj.k dks gks ldrk gSA iF̀kDdj.k gkfudkjd Hkh gS] D;ksafd blds dkj.k
iF̀kDdj.k ik”k cu tkrs gS vkSj ,d ik”k ds tUrq nwljs ik”k ds tUrqvksa ls
feyus esa vleFkZ gksus ds dkj.k u’V gks tkrs gSaA

tkfr tSo&mn~fodkl dh og izfØ;k gS] ftlesa okLrfod ;k foHko :i ls
iztuu dj jgs izkf.k;ksa dk O;wg nks ;k vf/kd ,sls lewgksa esa iF̀kd gks tkrk gS] tks
ladj.k ds ;ksX; ugha gksrsA tSo&mn~fodkl dh lHkh ekSfyd leL;k,¡ tkfr mn~Hko
dh fof/k esa fufgr gSa ftuds }kjk tkfr nks Hkkxksa esa foHkkftr gks tkrh gSA

thoksa dh orZeku fLFkfr@lf̀’V djksM+ksa o’kksZa ds fujUrj ifjorZuksa dk
ifj.kke gSA fofHkUu thoksa es fodkl ,d tfVy fof/k gSA izkjaHk esa bl iF̀oh ij
vR;Ur ljy lajpuk okys izkf.k;ksa dk fuekZ.k gqvk] fuEu Js.kh ds thoksa
@izkf.k;ksa esa Øfed ifjorZuksa }kjk tfVy izkf.k;ksa dh mRifÙk gqbZA bu Øfed
ifjorZuksa ds vUrxZr nks izØe vkrs gaSA

1- ,d ih<+h ls nwljh ih<+h esa LFkkukarj.k ds le; tula[;k ds vkuqoaf”kd
iwy esa dqN lw{e ifjorZu ik, x;s] blds ifj.kkeLo:i fdlh ubZ tkfr
fd mRifÙk gqbZ ysfdu mRiUu gksus okyh ubZ ih<+h ds izk.kh vius iwoZtksa
ls vkuqoaf”kd nf̀’V ls leku ugha FksA

2- ubZ tula[;k esa fodkl ds le; tks ifjorZu gq, mlds ifj.kkeLo:i
tkfr] dqy] lewg] oxZ vkfn dk fodkl ns[kk x;kA

O;fDrxr Lrj ij vkuqoa”kd esa ifjorZu u gksdj fdlh tula[;k ds
vkuqoaf”kdh; laxBu esa gksus okys ifjorZu dks lw{e fodkl dgk tkrk gSA lw{e
fodkl ,d vuojr Øfed :i ls vUrjkfHktuu tula[;k esa /khjs&/khjs
ifjorZu dk :i gS tks fd LFkk;h tula[;k es HkkSxksfyd iF̀kDdj.k ds :i esa
ns[kk tk ldrk gSA

og fodkl ftlesa fdlh ,d iwoZ tkfr ls fHkUu tkfr;ksa ds fodkl esa
tkfr;ksa esaa ,oa mi tkfr;ksa esa foHkkftr gks tkrh gS ,oa bleas mRiUu ifjorZu
viuh iSrd̀ tkfr ds lkFk vUrjkfHktuu ugha gksus ds dkj.k vkuqoaf”kd fopyu
ds dkj.k ubZ vuqdqfyr tkfr;ksa ds :i esa ik;k tkrk gS] nh?kZ fodkl dgykrk
gSA thok”e ys[kk ds vUrxZr ljhlì ,oa ?kksM+s dk fodkl nh?kZ fodkl ds
vUrxZr izys[kh; mnkgj.k gSA
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cg̀r~ fodkl dk rkRi;Z u;s vkMZjksa] Dykl rFkk tkbye dh mRifÙk ;k
fodkl ls gSA cg̀r~ fodkl ds thok”e izek.k cgqr de gS] D;ksafd fdlh Hkh
lewg fo”ks’k dh okLrfod mRifÙk ds thok”e lkekU;r% feys gh ugha gSaA cg̀r~
fodkl ds mnkgj.k jsIVkbYl dk ,sfEQfc;l ls fodkl if{k;ksa dk jsIVkbYl ls
fodkl] Lrfu;ksa dk jsIVkbYl ls fodkl gSA

izR;sd tho/kkjh esa ,slh fo”ks’krk,¡ fodflr gks tkrh gaS] tks mlds thou dks
okrkoj.k ds vuq:i cukrh gSA bUgha fo”ks’krkvksa dks vuqdwyu dgrs gSaA ;s
fo”ks’krk,¡ ¼ifjorZu½ tho/kkjh dh lajpuk] LoHkko] dkf;Zdh vkfn fdlh Hkh :i esa
gks ldrh gSA vuqdwy tho/kkjh tks Lor% fu;eu vkRe&ijh{k.k rFkk tkfr dh j{kk
ds fy, lgk;d gksrs gSaA tSls [kudh izk.kh ¼fcy cukdj jgus okyh½ vkfnA

vuqdwyu dks vkdkfjdh] “kjhj fØ;kRed] tUrq lgp;Z rFkk j{kkRed
vuqdwyu esa oxhZdr̀ fd;k x;k gSA

vkdkfjdh vuqdwyu ds vUrxZr /kkjh vuqdwyu] [kuu vuqdwyu] vkjksg.k
vuqdwyu] tyh; vuqdwyu] e#LFkyh vuqdwyu] ok;oh; vuqdwyu] xqQh;
vuqdwyu] jkgu leqnzh; vuqdwyu] ifjfLFkfrd vuqdwyu rFkk ijthoh vuqdwyu
vkrs gaSA

tUrq lkgp;Z vuqdwyu ds vUrxZr lkekftd vuqdwyu lgHkksth
vuqdwyu] lgthoh vuqdwyu rFkk ijthoh vuqdwyu vkrs gaSA

thotUrqvksa }kjk vU; izkf.k;ksa vFkok izkdf̀rd oLrqvksa ds jax] :i] vkdkj]
lajpuk dks bl izdkj viuk;k tkrk gS fd os “k=qvksa ls viuh j{kk dj ldas
rFkk vklkuh ls f”kdkj dj lds] vuqd`fr (Mimicry) dgykrk gSA

vuqd`fr j{kkRed vkØe.kkRed ;k èR;q dk cgkuk fdlh Hkh izdkj dh gks
ldrh gSA blds vfrfjDr vuqdf̀r ,sfPNd ,oa vuSfPNd izdkj dh gksrh gSA

j{kkRed vuqdf̀r esa tUrq jax o vkdkj nksuksa esa gh vuqd`fr djrs gaSA
izk.kh ,sls :i dks /kkj.k dj ysrk gS] ftldks dksbZ Hkh izk.kh vFkok vkØe.kh
HkzfEkRk gksrk gSA mnkgj.k ds fy, i=h fdV ds ia[k vkfnA

vkØe.kkRed vuqdf̀r ekalkgkjh tUrqvksa esa ik;h tkrh gSA izR;sd izk.kh
viuh lqj{kk ,oa Hkkstu ds fy, f”kdkj dks idMus ds fy, ftl vkokl ek/;e
ij viuk thou O;rhr djrs gaS] mlh ds vuqlkj viuh vuqdf̀r dj ysrk gSA
ftlls izk.kh dks igpkuuk vfr dfBu gksrk gSA mnk- ds fy, dqN Qwyksa ij
edM+h viuk jax Qwyksa ds leku dj ysrh gSA Qwyksa ij vkdf’kZr gksus okys dhV
edfM+;ksa dk f”kdkj cu tkrs gSA

izkd`frd dj.k gh vuqdf̀r dh mRifÙk dk dkj.k gSA vuqdf̀r ds vUrxZr
NksVh&NksVh fHkUurkvksa dk egRo ugha gSA mRifjorZu Hkh vuqd`fr ds mRiknu
dk ,d dkj.k gSA mnkgj.k& isfify;ksFksjksi frrfy;ksa esa cgq:irk ¼eknk½ easa
tcfd uj frryh iSrd̀ frryh ds leku gksrh gSA
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4-10 eq[; 'kCnkoyh (Key Terminology)

 ;wdSfj;ksfVd dksf’kdk (Eukaryotic Cells)% dsanzd ;qDr tho
dksf”kdk dks izksfVLVk ;k ;wdSfj;ksfVd dksf”kdk dgrs gSA

 eksusjk dksf’kdk,¡ (Monera Cells)% bl izdkj dhs vkfn dksf”kdkvksa esa
U;wfDy;ksa&izksVhUl ds d.k fc[kjs gq, ik, x;s vkSj bu dksf”kdkvksa
ds }kjk izkSdSfj;ksfVd dksf”kdkvksa] vk/kqfud thok.kq ,oa gjh “kSoky dk
mn~xe gqvkA

 LomRizsj.k (Autocatalysis)% okbjl ds thu vius gh okrkoj.k esa
foHkktu dj viuh la[;k dh of̀) dj ldrs gSaA foHkktu dk dk;Z
dsoy vU; thfor dksf”kdkvksa esa gh lEHko gksrk gSA bl izdkj dh fØ;k
dks LomRizsj.k dgrs gSaA

 thou dh mRifÙk (Origin of Life): ;g vksisfju }kjk fyf[kr iqLrd
gS tks 1936 esa izdkf”kr gqbZA ftlesa inkFkZokn dh ifjdYiuk dks tks fd
iF̀oh dh mRifÙk ls ysdj thou dh mRifÙk rd lacaf/kr gS] fy[kk x;k
gSSA

 fu/kkZjd (Determinants): tuunzO; (Germplasm) esa lw{e tfVy
lajpuk,¡ ik;h tkrh gSaA bu lajpukvksa dks fu/kkZjd dgrs gaSA bldh
rqyuk orZeku esa xq.klw=ksa ls dh tkrh gSA

 izd`froj.k (Natural selection): izkd`frd la?k’kZ esa okrkoj.k ds
vuqdwy thoksa ds thfor jgus rFkk izfrdwy thoksa ds u’V gksus ds bl
izk:i dks izdf̀roj.k dgrs gSA bls ;ksX;rk dh mÙkjthfork Hkh dgrs
gaSA

 dkf;d ifjorZu (Bodily changes)% okrkoj.k ds izHkko esa thou
jhfr;ksa rFkk LoHkko esa ifjorZu gks tkrs gaSA ftuls “kjhj ds vU; Hkkxksa
esa Hkh ifjorZu gksrs gSaA ftUgsa dkf;d ;k nSfgd ifjorZu dgrs gSaA

 mikftZr y{k.k (Acquired characters): tks vax vf/kd mi;ksx esa
vkrs gSa os vf/kd fodflr gks tkrs gaS rFkk ftu vaxksa dk mi;ksx de
gksrk gS budk fodkl :d tkrk gSA ;k mudk Úgkl (Loss) gks tkrk
gSA bl izdkj izkf.k;ksa esa ljapuk] LoHkko ,oa laxBu esa ifjorZu gks tkrk
gSA bu u;s y{k.kksa dks mikftZr y{k.k dgrs gSaA

 mRifjorZu (Mutation)% tho ds thu esa vdLekr gq, vkuqoaf”kd
ifjorZu dks mRifjorZu dgrs gSaA

 tSo&fodkl (Organic Evolution)% ljy thoksa ls tfVy thoksa ds
fodkl dh izfØ;k tSo&fodkl gSA

 fo"kexqf.krk (Heteroploidy): xq.klw=ksa esa la[;kRed ifjorZuksa dks
fo’kexqf.krk (Heteroploidy) dgrs gSA
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 LFkkukUrj.k (Translocation)% tkfr dh ,d vkcknh ls nwljh eas
lnL;ksa dk tkuk LFkkukUrj.k dgykrk gS

 izladj.k (Hybridization): nks feyrh&tqyrh tkfr;ksa esa ijLij tuu
izladj.k dgykrkA

 fodklh; vilj.k Divergent evolution fdlh Hkh ,d iwoZt tkfr
ls fHkUu izdkj dh tkfr;ksa ds fodkl dks fodklh; vilj.k dgrs gaSA

 vilkjh fodkl dk vuqdwy fofdj.k (Adaptive radiation or
Divergent evolution): tc dHkh Hkh dksbZ Hkh izk.kh fdlh Hkh u;s
ikfjfLFkfrd vkokl@ek/;e@okrkoj.k es izos'k djrk gS og izk.kh Lo;a
dks bl vkokl ds vuqdwy cuk ysrk gSA blds dkj.k fofHkUu ek/;eksa
@okrkoj.k esa igq¡pus ij ubZ tkfr;ksa ds fodkl dh fof/k dks vilkjh
fodkl dgrs gaSA

 gheksIykfLVd (Haemoplastic)% ,d leku fn”kk esa iF̀kd&i`Fkd oa”kkas
esa vuqdwyu dh mifLFkr izkf.k;ksa ds oa”kksa esa lekurk ykrh gS ,oa bl
izdkj ds tho gheksIykfLVd dgykrs gSaA

4-11 Lo-ewY;kadu iz’u ,oa vH;kl (Self Assessment
Questions and Exercise)

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

1- uo&MkfoZuokn ij fVIi.kh fyf[k,A

2- uo&ySekdZokn ij fVIIk.kh fyf[k,A

3- iSUthuokn ,oa tuunzO; fl)kUr dk o.kZu dhft,A

4- ySekdZokn ds fl)kURk ds izek.kksa dk o.kZu dhft,A

5- MkfoZuokn ,oa ySekdZokn dh vkykspuk dk laf{kIr esa o.kZu dhft,A

6- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,&

¼v½ tuunzO; dk vejRo

¼c½ iSUthuokn

¼l½ vkuqoaf”kd viokgu

¼n½ tSo&fodkl lEcU/kh dqN fu;e

7- fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k,&

¼v½ thu ifjorZu

¼c½ izsfjr mRifjorZu

¼l½ tSo&jklk;fud mRifjorZu
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8- laf{Ir fVIif.k;k¡ fyf[k,&

¼v½ izsfjr mRifjorZu

¼c½ vfyax xq.klw=h; mRifjorZu

¼l½ fyax lgyXu mRifjorZu

9- izHkkoh dkjdksa ds vk/kkj ij mRifjorZu dk laf{kIr o.kZu dhft,A

10- ;qXedh] ;qXeth] vfeZuy] dkf;d mRifjorZu dk laf{kIr o.kZu dhft,A

11- fUkEufyf[kr esa ls fdUgh nks ij laf{kIr fVIif.k;k¡ fyf[k,&

¼v½ Lor% mRifjorZu

¼c½ xq.klw=h; mRifjorZu

¼l½ vxzLFk mRifjorZu

12- thu mRifjorZuksa dk o.kZu dhft,A

13- Xkq.klw=ksa ds izdkj ds vk/kkj ij mRifjorZuksa ds izdkj dk o.kZu dhft,A

14- Lkaf{kIr fVIif.k;k¡ fyf[k,&

¼v½ mRifjoZuksa ds izdkjksa ij ,d laf{kIr ys[k fyf[k,A

¼c½ Xkq.klw=h; mRifjoZuksa dk laf{kIr o.kZu dhft,A

¼l½ fn”kk ds vk/kkj ij mRifjorZuksa ds izdkj dk o.kZu dhft,A

¼n½ Xkq.klw=ksa ds izdkj ds vk/kkj ij mRifjorZZuksa dk laf{kIr o.kZu
dhft,A

¼b½ fofHkUurkvksa dks fodkl dk dPpk eky dgrs gaS] D;ksa\

¼Q½ fofHkUurk ds pkj izeq[k dkjdksa dk o.kZu dhft,A

15- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k,&

¼v½ IkF̀kDdj.k

¼c½ fofHkUurk,¡

16- fofHkUurk ds dkj.kksa ij fucU/k fyf[k,A

17- vf/kxqf.krk dk laf{kIr o.kZu dhft,A

18- thok”e ij laaf{kIr fVIi.kh fyf[k,A

19- thok”e fuekZ.k dh fof/k;ksa ij fVIi.kh fyf[k,A

20- Tkyh; vuqdwyu ij fVIi.kh dhft;sA

21- “kjhj&fØ;kRed rFkk j{kkRed vuqdwyuksa ij laf{kIr fVIi.kh dhft;sA

22- mM~M;u vuqdwyuksa dk fooj.k nhft;sA

23- lajpukRed vuqdwyu ij laf{kIr fVIi.kh djsaA

24- vuqdf̀r ,oa la;ksth dMh ij fVIi.kh fyf[k,A

25- izkf.k;ksa esa jatu ij fVIi.kh fyf[k;sA vuqdwyu ls D;k le>rs gS\
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nh?kZ mÙkjh; iz’u (Long Answer Type Questions)

1- tSo&fodkl ds fo"k; esa pkYlZ MkfoZu ds dkcZfud fodkl ds erksa dk
o.kZu dhft,A

2- ySekdZokn ij ,d fucU/k fyf[k,A

3- MkfoZu ds izkd`frd oj.kokn fl)kUr dh foospuk dhft,A

4- fdu izek.kksa ij MkfoZu dk fl)kUr vk/kkfjr gS\ o.kZu dhft,A

5- MkfoZuokn ,oa ySekdZokn dh vkykspuk dk mnkgj.k lfgr o.kZu
dhft,A

6- mRifjorZuksa ls vki D;k le>rs gS\ mRifjorZuksa ds izdkj dk o.kZu
dhft,A

7- mRifjorZu fdls dgrs gS\ thu mRifjorZu ds fofHkUu izdkjksa dk o.kZu
dhft,A

8- xq.klw=ksa dks lajpuk esa ifjorZuksa ds vk/kkj ij fofHkUu izdkj ds
mRifjorZuksa dks o.kZu dhft,A

9- mRifjorZuksa dh O;k[;k djrs gq, LoHkko ds vk/kkj ij ,oa xq.klw=ksa ds
y{k.kksa ds vk/kkj ij mRifjorZuksa ds izdkjksa dks o.kZu dhft,A

10- mRifjorZu dh ifjHkk’kk nsrs gq, xq.klw=ksa ds izdkj] QhuksVkbi ds izHkko
ds vk/kkj ij mRifjorZuksa ds izdkjksa dk o.kZu dhft,A

11- dksf”kdkvksa ds] mRifÙk ds ,oa fn”kkvksa ds vk/kkj ij mRifjorZuksa ds
izdkjksa dk o.kZu dhft,A

12- mRifjorZu ds fofHkUu izdkjksa ij ,d fucU/k fyf[k,A

13- thu mRifjorZu dk foLrkj ls o.kZu dhft,A

14- mRifjorZu dh ifjHkk’kk nhft,A QhUkksVkbi ds izHkko ,oa fn”kk ds vk/kkj
ij mRifjorZuksa ds izdkj dk o.kZu dhft,A

15- vkuqoaf”kd vf/kya?ku mRifjorZu dk o.kZu dhft,A

16- ukWulsUl ,oa lqIr mRifjorZu dk o.kZu dhft,A

17- fofHkUurk fdls dgrs gaS\ ;s fdrus izdkj dh gksrh gaS\

18- fofHkUurk ds izdkj ,oa dkj.kksa ij ,d fucU/k fyf[k,A fofHkUurk,¡ fo’k;
dks fdl izdkj izHkkfor djrh gaS\

19- Ik̀FkDdj.k D;k gS\ Ik̀FkDdj.k ds fofHkUu dkj.kksa dk o.kZu dhft, rFkk
i`FkDdj.k ds egRo ij izdk”k Mkfy,A

20- Ik̀FkDdj.k Lksa D;k vfHkizk; gS\ IkF̀kDdj.k ds izdkjksa dk o.kZu dhft,A

21- iF̀kDdj.k tkfr;ksa ds fodkl esa fdl izdkj lgk;d gksrs gSa\

22- Xkq.klw= foiFku dh ifjHkk’kk nhft,A foyksiu ,oa f}xq.ku dk o.kZu djrs
gq, budas egRo dks le>k,¡A
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23- Xkq.klw= foiFku esa foyksiu ,oa izfryksiu fØ;k dk o.kZu ,oa egRo dks
le>kb,A

24- xq.klw= foiFku fdls dgrs gaS\ xq.klw= dh lajpuk esa fdrus izdkj ds
lajpukRed ifjorZu mRiUu gksrs gaS\ le>kb;sA

25- fodkl ls vki D;k le>rs gks]\ izkd`frd p;u dk mf}dkl esa ;ksxnku
ij ,d fucU/k fyf[k,A

26- Ikzkd`frd p;u dk foLrkj ls o.kZu dhft,A

27- Pk;u mRifjorZu] izkd`frd p;u dh fn”kk dk foLrkj ls o.kZu dhft,A

28- izkd`frd p;u dh ifjHkk’kk nhft,A

29- izkd`frd p;u ij ,d ys[k nhft,A

30- izkd`frd p;u D;k gS\ izkdf̀rd p;u ,oa iztuu dk o.kZu dhft,A

31- Ikztuu iF̀kDdj.k ,oa blds izeq[k fl)kUrksa dk o.kZu dhft,A

32- iF̀kDdj.k D;k gS\ HkkSxksfyd] ekSleh iF̀kDdj.k ds lkFk iF̀kDdj.k dk
tSo&mf}dkl esa egRo dk o.kZu dhft,A

33- vuqdf̀r ls vki D;k le>rs gaS\ ;s fdrus izdkj dh gksrh gS\ izkf.k;ksa ds
thou esa buds egRo ij izdk”k Mkfy,A

34- vuqgj.k ij fucU/k fyf[k;sA

35- vuqdf̀r ds egRo dk o.kZu dhft,A

36- vuqdwyu ij ,d fucU/k fyf[k,

37- e#LFkyh vuqdwyu ij laf{kIr esa fucU/k fyf[k,A

38- vuqdwyu D;k gS\ ok;oh; vuqdwyu ij fucU/k fyf[k,A

39- fofHkUu tUrq leqnk;ksa esa mM~M;u] e# ,oa tyh; vuqdwyu dk la{ksi esa
o.kZu dhft;sA

40- vuqdwyu ds izdkj ,oa egRo ij fVIi.kh dhft,A

41- vuqdwyu D;k gS\ tyh;] Fkyh; rFkk ok;oh; vuqdwyu dh O;k[;k
dhft;sA

4-12 lgk;d ikB~; lkexzh (Suggested Readings)

1. Cytology & C. B. Powar

2. Principle of Physiology & Anatomy & Tor-Tora

3. Animal Physiology & Goyal & Sastry

4. Animal Physiology and Biochemistry & Eckert and Ramelils

5. Animal Physiology and Biochemistry & Dr. K. V. Sastry
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bdkbZ 5 thok'ehdj.k] foyqIr izkf.k;ksa dk
v/;;u (Fossilisation, Study of
Extinct Animals)

Lakjpuk (Structure)
5-0 ifjp;
5-1 mÌs';
5-2 ftok'e] thok'ehdj.k dh izfØ;k] thok'eksa dk vk;q fu/kkZj.k

5-2-1 ftok”e foKku@thokf'edh ds izHkkx
5-2-2 pÍkuksa ds izdkj
5-2-3 thok'e
5-2-4 thok'e&fuekZ.k
5-2-5 thok'e vfHkys[k
5-2-6 thok'eksa ds izdkj
5-2-7 thok'ehHkou dh n'kk
5-2-8 thok'e ds v/;;u dk egRo
5-2-9 ftok'eksa dh vk;q fu/kkZj.k

5-3 foyqIr izkf.k;ksa dk v/;;u MkbukslkWlZ ,oa vkfdZvkWIVsfjDl
5-3-1 Mk;ukslklZ
5-3-2 Mk;ukslklZ dh mRifÙk
5-3-3 vkfdZvkWIVsfjDl
5-3-4 vkfdZvkWIVsfjDl ds izeq[k y{k.k
5-3-5 vkfdZvkWIVsfjDl dk egRo

5-4 izk.kh HkkSxksfyd forj.k
5-4-1 isfyvkdZfVd ifje.My
5-4-2 fuvkdZfVd ifje.My
5-4-3 fu;ksVªkWfidy ifje.My
5-4-4 bfFk;ksfi;u ifje.My
5-4-5 vksfj,.Vy ifje.My
5-4-6 vkWLVsªfy;u ifje.My

5-5 ekuo dk fodkl
5-5-1 tUrq txr esa ekuo dk LFkku
5-5-2 Ekkuo ds fodkl dk laf{kIr bfrgkl
5-5-3 Hkfo"; dk ekuo@gkseks ¶;qP;qfjl

5-6 HkkSfed le;&lkj.kh ,oa }hih; izk.kh lewg
5-6-1 fofHkUu ;qxksa ds vUrxZr tSo&fodkl
5-6-2 f}ih; izk.kh lewg

5-7 viuh Áxfr tk¡fp, Á'u¨a ds mÙkj
5-8 lkjka'k
5-9 eq[; 'kCnkoYkh

5-10 Lo-ewY;kadu Á'u ,oa vH;kl
5-11 lgk;d ikB~; lkexzh
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5-0 ifjp; (Introduction)

thokf”edh@thok”e foKku og foKku gS ftlds vUrxZr iF̀oh ds izkphu ,oa
foyqIr lthoksa ds HkwxHkhZ; bfrgkl dk v/;;u fd;k tkrk gSA thok”e foKku
dks thok”e ds v/;;u dk foKku dgrs gS] tks fd izkphu ltho (Living
beings) HkwiiZVh (Earth’s crust) dh fofHkUu Lrjkas es vo”ks’kksa (Vestigeals)
<k¡pkas (Moulds) ;k fpUgksa (Impressions) ds :i es ifjjf{kr (Preserved)
feyrs gSA “kCn isfy;ksUVksykWth (Palaeontology) xzhd Hkk’kk dk ”kCn gS ftldk
vFkZ gksrk gS& Palaeos = izkphu (Ancient), vksUVk (Onta) = ik;s tkusokys
inkFkZ@oLrq (Existing things): ,oa yksxksl (Logos) v/;;uA

bl izdkj ifjHkk’kk ds :i es isfyvksUVksykWth og foKku gS] ftlds
vUrxZr izkphu thoksa ds pÍkuksa esa ik;s tkus okys thok”eksa dk v/;;u djrs
gSaA ,d thok”e foKkuh dk dk;Z iqjkus thok”eksa dk v/;;u djds thou dk
irk yxkUkk gSA

oLrqr% thok”e “kCn dk fgUnh :ikUrj.k gS] ftldh mRifÙk ySfVu “kCn
Qksflfyl ls gqbZ gSA ftldk “kfCnd vFkZ gS [kksnuk vFkkZr iqjkus ejs gq, thoksa
dh tks Nki pÍkuksa ij ik;h tkrh gS og thok”e dgykrh gSA thok”e ds
vUrxZr mu izkphu thoksa ds okLrfod vo”ks’k ;k “kjhj dh Nki vkrs gSA
lk/kkj.kr;k gfM~M;k¡] dk’B] dop] nk¡r] Ropk] infpUg] fcy] xkscj vkfn
thok”eksa ds :i esa ik, tkrs gaSA thok”e foKkuh iqjkus thok”e ,d= dj
mudh dfM+;k¡ tksM+rs gSa vkSj fdlh tho ds fodkl dk [kkdk [khaprs gSaA

thokf”edh@thok”e foKku ds v/;;u ls gedks fodklokn ds fy,
vR;Ur egRoiw.kZ izek.k feyrs gaSA èr izkf.k;ksa ,oa isM+&ikS/kksa ds dBksj vaxksa ds
vo”ks’k ;k pÍkuksa esa vafdr mudh :ijs[kk (Outline) dks thok”e (Fossil)
dgrs gaSA le;&le; ij fufeZr gksus okyh pÍkuksa dh irkasZ@Lrjksa esa ml le;
ds izkf.k;ksa dh vfLFk;ksa ,oa dBksj Hkkxksa ds thok”e (Fossils) curs x;s] ftuls
iF̀oh ds bfrgkl ,oa lthoksa ds fodkl dh ,d izLrj&vafdr fnup;kZ rS;kj gks
xbZA izkf.k;ksa ds fodkl dh ;g HkwxHkhZ; iqfLrdk (Geological Diary) viw.kZ
gSA ;g HkwxHkhZ; iqfLrdk okLro esa bl izdkj dk HkXukos”k gS] ftlesa izkjEHk ds
vusd v/;k; izkIr ugha gS] chp ds FkksM+s ls gh i`’B ik;s x;s gSa ysfdu vUr ds
lHkh vf/kdka”k i`’B (Pages) lqjf{kr gaSA

iF̀oh dk mn~xe yxHkx 4-5 vjc o’kZ iwoZ ,d Tofyr rFkk /kzq.kh; xSlh;
fi.M ls gqvkA iF̀oh ij 3-5 vjc o’kZ iwoZ ,ddksf”kdh; tho izdV gq,A
vd”ks:dh tUrqvksa ls d”ks:dh tUrqvksa dk fodkl gqvkA

e/;thoh egkdYi yxHkx 23 djksM+ o’kZ iwoZ gqvk vkSj bldh vof/k
yxHkx 16-7 djksM+ o’kZ FkhA bl vof/k es ljhlìksa dk mn~fodkl viuh pje
lhek ij FkkA blfy, bls ljhlìksa dk ;qx dgrs gaSA
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ljhl`iksa dh mRifÙk yxHkx 25 djksM+ o’kZ iwoZ dkcksZuhdYi esa
LVhxksflQSfy;k mHk;pjksa ls gqbZ FkhA ;s mHk;pj ty esa de o vf/kdka”kr%
LFky ij jgus yxs FksA dkcksZuh dYi ds var es izFke ljhl`i fleksfj; dh
mRifÙk gqbZ ftls ewy ljhl`i dgrs gS] tks mHk;pjkas vkSj ljhl`iksa dh la;kstd
dM+h gSA og fo”kky fNidyh dh vkdr̀h dk Fkk] tks ckn eas foyqIr gks x;kA

lalkj esa izkf.k;ksa ds forj.k dh O;oLFkk dks gh ge izkf.k;ksa dk HkkSxksfyd
forj.k dgrs gaSA Hkw&e.My ij vla[; izdkj ds izk.kh ik;s tkrs gSaA budh
la[;k bruh vf/kd gS fd leLr Hkw&e.My ij budk forj.k ugha gks ldrk
gSA izkf.k;ksa dh izR;sd tkfr dk forj.k dk ,d fuf”pr {ks= gksrk gS ftlesa
fd ;s vf/kd lqfo/kk ,oa ljyrk ls jg ldrs gSaA fiNyh “krkCnh esa cgqr ls
oSKkfudksa us tUrqvksa ds HkkSxksfyd forj.k ds ckjs esa vius fopkj izLrqr fd,A
bl fo’k; ij loZizFke ih-,y- LDySVj us viuk ekufp= izLrqr fd;kA

ekuo thou ds fodkl dh dgkuh la?k’kZ ,oa lkeatL; dh dgkuh gSA bl
iF̀oh ij thoksa ds oa”k o{̀k esa ekuo dh fLFkfr loksZPp gSA izR;sd thou tkfr
ljy iwoZtksa ls fodflr gqbZ gSA ekuo dk fodkl Hkh ljy iwoZtkas eas gq,
ifjorZuksa ds QyLo:i gqvk gSA ekuo dh fLFkfr ,oa fodkl ds lEcU/k esa vusd
ifjdYiuk,¡ ,oa fl)kUr izLrqr fd, x, gSaA ijUrq og lc oSKkfud dkjdksa ij
vk/kkfjr ugha gSA gDlys us viuh iqLrd ^^ekuo dk izdf̀r esa LFkku^^ esa ekuo
dh mRifÙk dks oSKkfud vk/kkj ij o.kZu fd;kA pkYlZ MkfoZu us rdZ ds }kjk
n”kkZ;k fd ekuo tho&tUrqvksa ds leku ,d tkfr gS] ftldh mRifÙk ,oa
fodkl vU; tho&tUrqvksa ds leku gqvkA

jsfM;ks,fDVo rRoksa dh lgk;rk ls iF̀oh dsa vanj ik, tkus okys thok”eksa
vFkok mudh pÍkuksa dh vk;q fu/kkZfjr dh tk ldrh gSA iF̀oh ds vkjaHk ls vc
rd ds le; dks thok”eksa ,oa pÍkuksa dh vk;q ds v/;;u ds vk/kkj ij ,d
Hkw&oSKkfud le;&Øe esa ck¡Vk x;k gSA blds vuqlkj iF̀oh ds vkjaHk ls vkt
rd ds bfrgkl dks ik¡p egkdYiksa esa foHkkftr fd;k x;k gSA

5-1 mÌs’; (Objectives)

bl v/;k; ds v/;;u ds i”pkr~ vki fuEu dk;Z dj ldasxs&

 thok”e foKku ds lanHkZ esa tkudkjh izkIr dj ldasxsA

 thok”e fuekZ.k dh izfØ;k] thok”eksa ds izdkj ,oa thok”ehHkou dks
le> ldsaxsA

 pÍkuksa ds izdkj ,oa thok”e foKku ,oa thok”e ds v/;;u ds egRo ls
ifjfpr gks ldsaxsA

 thok”eksa dk vk;q fu/kkZj.k fdl izdkj fd;k tkrk gS le> ldsaxsA

 vkfndky esa ik, tkus okys dqN izkf.k;ksa ds orZeku le; esa ik, tkus
okys thok”eksa dk v/;;u le> ldsaxsA
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 foyqIr izkf.k;ksa tSls Mk;ukslkWlZ ,oa vkfdZ;ksIVsfjDl ds ckjs esa o.kZu dj
ldsaxsA

 foyqIr izkf.k;ksa ds oxhZdj.k ,oa mRifÙk dks le> ldsaxsA

 vkWfdZ;ksIVsfjDl tSlh la;ksth dMh ds egRo ,oa foyqIr izkf.k;ksa ds
Øekxr fodkl ij izdk”k Mky ldrs gSaA

 tho tUrq tkfr ds fuf”pr fopj.k {ks= ds ckjs es crk ldsaxsA

 Hkwe.My ds ry ds fofHkUu izns”kksa dh tkudkjh ns ldsaxsA

 fofHkUu izns”kksa ds ifje.Myksa ds fo’k; esa crk ldsaxsA

 izR;sd izknsf”kd ifje.My dh HkkSxksfyd lhek,¡] HkkSfrd fo”ks’krk,¡]
izkf.ktkr rFkk muds vi{ks= ds ckjs esa le>k ldsaxsA

 ekuo thou ds fodkl dh dgkuh dks le> ldsaxsA

 tUrq&txr esa ekuo ds LFkku ls ifjfpr gks ldsaxsA

 ekuo ds mn~Hkou ds le;] ifjfLFkfr;ksa ,oa fodkl Øe ls voxr gks
ldsaxsA

 ekuo ds ,sfrgkfld fodkl Øe ds foLrkj dk o.kZu dj ldsaxsA

 HkkSfed le; lkj.kh D;k gksrh gS\ vki crk ldrs gSaA

 fofHkUu egkdYiksa ds fo’k; esa tkudkjh ns ldsaaxsA

 fofHkUu ;qxksa ds vUrxZr tSfod fodkl dh foLr̀r foospuk dj ldssaxsA

 }hih; izk.kh lewg dh fo’k; oLrq ls voxr gks ldsaxsA

5-2 ftok’e] thok’ehdj.k dh izfØ;k] thok’eksa dk
vk;q fu/kkZj.k (Fossils, Methods of Fossilisation,
Determination of Age of Fossils)

thokf’edh@thok’e foKku (Palaeontology) og foKku gS ftlds vUrxZr
iF̀oh ds izkphu ,oa foyqIr (Extinct) lthoksa ds HkwxHkhZ; bfrgkl dk v/;;u
fd;k tkrk gSA thok’e foKku dks thok”e (Fossils) ds v/;;u dk foKku
dgrs gSa tksfd izkphu ltho (Living beings) HwkiiZVh (Earth’s crush) dh fofHkUu
Lrjksa es vo’ks"kksa (Vestigeals) <k¡pksa (Moulds) ;k fpUgksa (Impressions) ds #i
esa ifjjf{kr (Preserved) feyrs gSA “kCn iSfy;ksUVksykWth (Palaeontogy) xzhd
Hkk’kk dk “kCn gS ftldk vFkZ gksrk gS& Palaeos = izkphu (Ancient), vksUVk
(Onta)= ik;s tkus okys inkFkZ@oLrq (Existing things): ,oa yksxksl (Logos)
v/;;uA

thokf”edh@thok”e foKku (Palaeontology) ds v/;;u ls gedks
fodklokn ds fy, vR;Ur egRoiw.kZ izek.k feyrs gaSA èr izkf.k;ksa ,oa isM+ ikS/kkas a
ds dBksj vaxksa ds vo”ks’k ;k pÍkuksa esa vafdr mudh #ijs[kk (Outline) dks
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thok”e (Fosssil) dgrs gSaA le;&le; ij fufeZr gksus okyh pÍkukas dh irksZ
Lrjksa esa ml le; ds izkf.k;ksa dh vfLFk;ksa ,oa dBksj Hkkxksa ds thok”e (Fossils)
curs x;s] ftuls iF̀oh ds bfrgkl ,oa lthoksa ds fodkl dh ,d izLrj&vafdr
fnup;kZ rS;kj gks xbZA izkf.k;ksa ds fodkl dh ;g HkwxHkhZ; iqfLrdk (Geological
Diary) viw.kZ gSA ;g HkwxHkhZ; okLro esa bl izdkj dk HkXukos'k gS] ftlesa izkjEHk
ds vusd v/;k; izkIr ugha gS] chp ds FkksMs+ ls gh i`’B ik;s x;s gS a ysfdu vUr
ds lHkh vf/kdka”k i`’B (pages) lqjf{kr gaSA

thok”e foKku ds vfHkys[kksa ds }kjk ;g Kkr gqvk gS fd iF̀oh ij thou
vusd o’kkasZ ds i”pkr~ ifjofrZr gqvk gSA buds }kjk iF̀oh ds izkphu bfrgkl]
izkf.k;ksa ,oa ikS/kksa ds thou ij vf/kd izdk”k Mkyk x;k gSA thok”e vfHkys[kksa
(Fossils records) dk v/;;u bruk ykHkdkjh ,oa vpfEHkr gksrk gS fd vHkh
rd iw.kZ fodflr foKku dh “kk[kk ds #i esa LFkkfir ugha gqvk gSaA dqN
izkjfEHkd xzhd (Greek) ,oa jkseu (Roman) fo}kuksa us thok”e (Fosssils) dh
mRifÙk ,oa vFkZ dh O;k[;k djus dk ,d vlQy iz;kl fd;k] ysfdu
vBkjgoha ,oa mUuhloha “krkCnh esa bl {ks= esa ;k thok”e ds v/;;u ds ckjs esa
vf/kd egRoiw.kZ fodkl gqvk FkkA isfy;ksUVksykWth (Palaeontology) “kCn dk
loZizFke mi;ksx loZ 1834 eas ÝkUl ,oa #l esa ,d lkFk fd;k x;kA

,sukWDlhesUMj (Anaximander, 611&547 B.C.) izFke O;fDr Fks ftUgksaus
thok”e “kCn ds okLrfod vFkZ dks le>kA

5-2-1 ftok’e foKku@thokf’edh ds izHkkx
(Divisions of Palaeontology)

Tkhok’edh@thok’e foKku ds eq[; izHkkx vxzfyf[kr gaS&

(v) lw{e thokf’edh (Micro palaeontology)& ;g thokf”edh dh ,d
ubZ “kk[kk gS] blds vUrxZr vR;Ur lw{e thoksa ds thok”eksa (Fossils)
dk v/;;u fd;k tkrk gS] fo”ks’k #i ls izkÑfrd HkwxHkhZ; baZ/ku
(Geological Fuel) dh [kkst eas vf/kd mi;ksxh gSA

(c) ouLirh thokf’edh (Paleobotany)– blds vUrxZr izkphu ikS/ksa ds
thok”eksa (Fosssils) dk v/;;u fd;k tkrk gSA fo”ks’k #i ls vkfFkZd
egRo ds ikS/ksa dk v/;;u Hkh fd;k tkrk gSA blds }kjk oufLir;ksa ds
fodkl ds bfrgkl ij leqfpr izdk”k iM+rk gSA HkwxHkhZ; bZa/ku] izEkq[k #i
ls rsy] dks;ys dh [kkst esa vf/kd mi;ksxh gS blds vykok Qlyksa
(Crops) ds thok”eksa (Fossils) ls izkphu dky esa jgus okys euq’; dh
laLdf̀r (Culture), mudh [ksrh dk Lrj vkfn ds ckjs es Kkr gksrk gSA
mnkgj.k& e/;izns”k ds egs”oj rglhy ds uonkVksyh (Navadatoli)
LFkku tks ueZnk unh ds fdukjs fLFkr gS] ls xsgw¡ (Wheat), pkoy (Rice),
eVj (Pea), elwj vkfn ds thok”e izkIr gq, gaSA ;s thok”e 2000 BC
ds gSa vFkkZr ml le; [ksrh vf/kd fodflr voLFkk esa Fkh vkSj pkoy
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(Rice) ds vfrfjDr vU; lHkh Qlysa ckgj ls ykdj iSnk dh xbZA ;g
v/;;u fo".kq fe=s (Vishnu Mitre) }kjk 1961 esa fd;k x;kA

(l) izkf.k&thokf’edh (Palaeozoology)& blesa vUrxZr izkf.k;ksa ds
thok”eksa dk v/;;u fd;k tkrk gSa bl “kk[kk dks nks mi&”kk[kkvksa esa
foHkkftr fd;k x;k gSa&

(i) vd’ks#dh thokf’edh (Invertebrate palaeontology)& bl
mi&”kk[kk@mi&foHkkx (Sub-division) ds vUrxZr ,sls izkf.k;ksa ds
thok”eksa (Fossils) dk v/;;u fd;k tkrk gS] ftlesa d”ks#d n.M
(vertebrate column) vuqifLFkr gksrk gSA mnkgj.k& izksVkstksvk
(Protozoa), lhysUVªsVk (Coelenterata), ekSyLdk (Mollusca),
bdkbuksMesZVk (Echinodermata) vkfn la?kksa (Phylum) ds izk.kh vkrs
gaSA

(ii) d’ks#dh thokf’edh (Vertebrate palaeontology)& blds
vUrxZr mu izkf.k;ksa ds thok”eksa dk v/;;u fd;k tkrk gS] ftuesa
d”ks#d n.M (Vertebral column) ds lkFk vUr% dadky fodflr
#i esa ik;k tkrk gSA mnkgj.k& eRL; (Fishes), mHk;pjh
(Amphibians), ljhlì (Reptilies), i{kh (Aves) ,oa Lruh izk.khA

5-2-2 pÍkuksa ds izdkj (Types of Rocks)

iF̀oh dh vuqekfur vk;q yxHkx 48]000 yk[k o’kZ (Million years) ekuh tkrh
gSA iF̀oh dh mijh lrg Lrj (Surface layer) dks ;k HkwiiZVh (Crust) dh lkexzh
dks pÍku ;k “ksy (Rocks) dgrs gSaA HkwiiZVh (Crust) dh pÍku vuqØfed
Lrjksa ds #i esa ,d ds mij ,d fLFkfr esa O;ofLFkr jgrh gSaA vusd ckj bl
izdkj dh Øec/n vuqØfed voLFkk ioZrksa ds fuekZ.k] fo'kky Fky&fi.Mksa dk
tyeXu vkfn HkwxHkhZ; mRiknksa ds dkj.k O;kid :i ls vO;ofLFkr gks tkrh gSA
iF̀oh dh lcls izkphu pÍku 15]000 yk[k o’kZ (Million years) iwoZ dh gS vkSj
bldks vkØhZtksbZd ;qx (Archaeozoic period) }kjk lEcksf/kr fd;k tkrk gSA

i`Foh dh pÍkusa rhu izdkj dh gksrh gSa&

1- vkXus; pÍkusa (Igneous rocks)& ;g pÍkuas fi?kys gq, ml inkFkZ ds
B.Ms gksus ls cuh gS] ftlLksa fd ,d le; iF̀oh dh jpuk gqbZ FkhA bu
pÍkuksa esa Hkwrdkyhu thou ds fdlh izdkj ds fpUg (Impressions) ;k
thok”e (Fossils) ugha feyrs gaSA budks Tokykeq[kh pÍkuas (Volcanic
rocks) Hkh dgrs gaS] D;ksafd budk mn~xe fiNys ykok (Lava) ds
B.Ms ,oa ?kuhdj.k ds dkj.k gksrk gSA

2- Lrfjr@volknh pÍkusa (Sedimentary rocks)& bl izdkj dh
pÍkuksa dk fuekZ.k ufn;ksa }kjk vU; pÍkuksa ;k ejs gq, thoksa ls yk;s x;s
dkcZfud inkFkksZa (Organic matter) ds vusd Lrjksa es >hy (lakes) ;k
leqnzksa (Oceans) esa /khjs&/khjs lap; gksus ls gksrk gSA volknh@Lrfjr
pÍkusa (Sedimentary rocks) D;ksafd Øec/n (Serially) Lrjksa es foLFkkfir
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gksrh gS] vr% budks Lrfjr pÍkussa dgk tkrk gSA iF̀oh dh HkwiiZVh (Crust)
es fujUrj Hkw{kj.k ,o fo[k.Mu gksrk jgrk gSA ;s ìFoh ds va”k ;k rks ok;q
ds lkFk ;k unh&ukyksa ds lkFk cgdj >hyksa ;k leqnz dh lrg ;k
rygVh esa Øec/n fu;ksftr Lrjksa ds :i esa te tkrs gSa A

3- dk;kUrfjr pÍkusa (Metamorphic rocks)& vkXus; (Igneous) ,oa
volknh (Sedimentrary) pÍkusa vR;f/kd rkiØe ,oa ncko ds
dkj.k ,d rhljh izdkj dh pÍku es ifjofrZr gks tkrh gS ftudks
dk;kUrfjr pÍkusa dgrs gSaA mnkgj.k& xzsukbV (Granite) ,oa
laxejej (Marble) dh pÍkusaA bl izdkj dh pÍkuksa es mifLFkr
lthoksa ds vo”ks’k@thok”e (Fossils) yxHkx iw.kZ:i ls Lor% u’V gks
x;s] vr% bu pÍkuksa esa thok”e dk vHkko gksrk gSA

5-2-3 thok’e (Fossils)

QkWfly (Fossils) “kCn dh mRifÙk ySfVu Hkk’kk ds Qksflfy;e (Fossilium) “kCn
ls gqbZ ftldk vFkZ gS ^^[kksndj fudkyh gqbZ oLrqA** izkphu thoksa ds vo”ks’kksa dh
feÍh] pÍkuksa rFkk iRFkjksa ij iFkjk;s gq, fpUg tks orZeku dky esa le; ij dgha
u dgh [kqnkbZ esa izkIr gksrs jgrs gaS] thok’e (Fossils) dgykrs gaSA

blds v/;;u ls izkphu thoksa ds y{k.kksa] tSo&fodkl rFkk thoksa ds
Hkw&oSKkfud forj.k (Geological distribution) vFkok dkfyd forj.k
(Distribution in time) dk Kku gksrk gSA vr% thok”eksa ds }kjk izkphu thoksa ds
v/;;u dks gh thokf’edh (Palaeontology) dgrs gSaA

ySekdZ ds vuqlkj thok”e izkphu thoksa ds mu vo”ks’kksa dks dgrs gSa tks
fdlh Hkh izkd`frd oLrq vFkok pÍku vkfn es ifjjf{kr gks x;s gkasA

lj pkYlZ ykW;y (Sir Charles Lyell) ds vuqlkj thok”e izkphu thoksa
ds mu vo”ks’kksa ds izkdf̀rd dkj.kksa ls lafpr :i esa izkd`frd pÍkuksa esa ik;s
tkrs gSaA

thoksa dh v”ehdr̀ lajpuk (Petrified structure) izR;{k :i ls lEcfU/kr
vFkok thoksa }kjk mRiUu fpUgksa vFkok oLrqvksa dk thok”e gks ldrk gSA

bVyh ds fuoklh fy;ksukMksZ Ms foUlkbZ (Leonardo da Vinci) us
loZizFke bl rF; dh iqf’V dh] fd thok”e izkxSfrgkfld dky ds thoksa ds
vo”ks’k gSaA bUgh dkjdksa ls bUgsa ^^thok”e foKku dk tud** dgk tkrk gSA
ijUrq thok”eksa ds loZizFke v/;;u dk Js; tkWtsaZt D;wfo;j (Georges
Cuvier-1800) dks tkrk gSA thok”eksa ds dkj.k gesa izR;sd tho tkfr ds
fodkl&Øe (Phylogeny) dk Kku gksrk gSA

5-2-4 thok’e&fuekZ.k (Fossil Formation)

izk;% thok”e tyh; Hkkx ds curs gSa thoksa ds èr gks tkus ij os rygVh dh
ue dhpM esa /k¡l tkrs gSa ftlds mij le;kuqlkj jsr] feÍh dh rg ij rg
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terh pyh tkrh gS bl feÍh vFkok [kfut esa tho&”kjhj ds izk;% dBksj Hkkx
esa /k¡l dj mlh izdkj dh vkd`fr cuk ysrs gaS ;g feÍh vFkok [kfut le; ds
lkFk&lkFk /khjs /khjs l[r gksdj iRFkjksa vFkok pÍkuksa dk :i ys ysrs gaSA

thok”e fuekZ.k fd fØ;k dks thok’ehHkou (Fossilization) dgrs gaSA
bldh vusd fof/k;k¡ thok”e dh izdf̀r gh thok”eh Hkou (Fossilization) dh
fØ;k dk fu;fU=r djrh gSA

thok’eksa dk fuekZ.k fuEufyf[kr fof/k;ksa }kjk gksrk gS&

1- okLrfod ifjj{k.k (Actual intact preservation)& dHkh dHkh lEiw.kZ
thoksa ds dBksj Hkkx vFkok dadky cQZ vFkok vU; izkd`frd oLrqvksa]
pÍkuksa vkfn es te tkrs gSaA mnkgj.k ds fy, bl izdkj ds thok”e
lkbcsfj;k rFkk vykLdk ds cQhZys eSnku ls eSeksFk (Mammoth) rFkk
Åu okys xsaMksa (Wooly rhinoceros) Lkss izkIr gq, gSaA blh izdkj ds
thok”e rsy rFkk ekse dh [kkuksa ds lehi dh feÍh esa izkphu thoksa ds
ifjjf{kr fpUgksa ds :i esa ik;s tkrs gSaA

dksey dhV] edfM;k¡ (Spiders), tSyh fQ”k (Jelly fish)] ØLVsf”k;k
(Crustacea) oxZ ds izkf.k;ksa dk rSyh; “kSy (Oily shales), vEcj
(Amber) ;k ,LQkYV (Asphalt) esa iw.kZ thok”ehHkou (Fossilization) gks
tkrk gSA ysfdu iw.kZ izk.khdk; ;k thok”ehHkou vis{kkdr̀ de gh ik;k
gSA vf/kdka”k :i ls mudk vkaf”kd ifjj{k.k gh gksrk gSA vkaf”kd
ifjj{k.k (Partial preservation) esa izkf.k;ksa ds dop (Shells) nk¡r
(Teeth), vfLFk;ksa (bones) ds leku dBksj Hkkx vf/kdrj ik;s tkrs gaSA
bu vkaf”kd ifjj{k.kksa ds }kjk thok”e&foKku izk.kh dk iqufuZek.k djrs
gSa vkSj mldh vkd`fr vkfn dk vuqeku yxkrs gSA

phM ds o{̀k ls fudyus okys jsftu ,Ecj (Resin Amber) esa vusd
ØLVsf”k;Ul] dhVksa rFkk edfM;ksa vkfn ds yxHkx 200 tkfr;ksa ds
thok”e izkIr gq, gSA

2- v’ehHkou (Petrification)& v’ehHkou (Petrification) thok”ehHkou
(Fossilization) dh ,d lkekU; fof/k gksrh gS] ftlds vUrxZr èr thoksa
dks volknksa (Sediments) esa nQuk;k tkrk gS] tksfd fujUrj leqnz
(Oceans) ,oa xgjs tyh; Hkkxksa dh rygVh esa lafpr gksrs tkrs gaSA ;gk¡
dqN iRFkjksa es ifjofrZr gksdj pÍkuksa (Rocks) esa lek;ksftr (Embeded)
gks tkrs gaSA volknksa dk ryNV dk ;g lap; volknh pÍkuksa dks
cukrk gS tksfd ikuh ds vUnj curh gSA ufn;ksa ls ikuh leqnzksa esa tkrk
gSaA unh dk ty jsr ,oa nyny@dhpM] LFkyh; Hkkx ls ykdj leqnzkas
esa Mkyrk gS tgk¡ ;g leqnzkas dh lrg@ry ij Mwc tkrh gSA èr
tyh; thoksa ds ;k Fkyh; thoksa dk lEiw.kZ “kjhj ;k “kjhj dk dqN Hkkx
Fky ls unh ds ty ds lkFk cgdj leqnz esa volknh lap; eas fey
tkrk gSA muds nQukus (Burial) ds i”pkr~ vf/kdka”k thoksa dk
lEiw.kZ ;k dqN Hkkx lM+ tkrk gS vkSj dksbZ Hkh fpUg ugha NksaM+rk gSA
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ysfdu dHkh & dHkh mi;qDr thok”ehHkou (Fossilization) dh n”kk,¡
izkIr gksrh gSaA ;s brus xgjs lap; (Deposits) es nQuk;s tkrs gaS
fd ;g ijHkf{k;ksa (Predators) ,oa viektZdks (Scavangers) ls lqjf{kr
jgrs gSa A “kjhj dk dksey Hkkx /khjs&/khjs lM+ tkrk gS vkSj ty ds }kjk
cgk fn;k tkrk gSA vfLFk;ksa (Bones) dk dkcZfud inkFkZ (Organic
matter) ;k dop (Shells) /khjs /khjs fNUu fHkUu (Disintegrates) vkSj
lajpuk dks fNfnzr (Porous) dj nsrs gSA ty bu fNfnzr lajpukvksa esa
izos”k djrk gS vkSj ty esa ?kqys gq, [kfut inkFkZ fNnzksa (Pores) esa
/khjs&/khjs te tkrs gSa ftlls fd ;g flfydk (Silica) ;k pqus (Lime)
ls Hkj tkrs gSa vkSj vdkcZfud inkFkkasZ ;qDr ewy lajpuk mlh :i esa “ks’k
cprh gSA vFkkZr~ “kjhj ds dBksj Hkkx fcuk ifjofrZr gq, ewy&voLFkk
(Original state) eas ifjjf{kr (Preserved) gks tkrs gaSA

tSls&tSls ;g fof/k fujUrj gksrh jgrh vf/kd ls vf/kd jsr ,oa dhpM
lEiw.kZ lap; ij fuf”pr Lrjksa es terh tkrh gSA gtkjksa ;k yk[kks o’kksaZ
ds i”pkr~ volknksa ds uhps dk Lrj ladqfpr ,oa dBksj gksdj pÍku cu
tkrh gSA tc ,slh pÍkuksa dks euq’; ds }kjk ;k ty] ok;q ds }kjk
vij{k.k (Eroded) fd;k tkrk gS rks thok”e (Fossils) fn[kkbZ nsrs gaSA

blesa thoksa ¼tUrqvksa ,oa ikniksa½ ds “kjhjksa ds dBksj Hkkxksa dk
[kfuthdj.k (Mineralisation) gksrk gSaA bl izdkj ds ifjjf{kr esa
dadky] nk¡rkas ,oa dMs+ [kksyksa ¼dopksa½ vkfn dh ewy lajpuk dk ifjj{k.k
gks tkrk gSA budks ifjjf{kr djus okys [kfut dSfYl;e dkcksZusV]
flfydk] xU/kd] vk;ju] ikbjkbV~l vkfn gksrs gaSA blds vfrfjDr
tho&”kjhj ds dksey Hkkxksa] Årdkas] isf”k;ksa rFkk vaxksa dk ifjj{k.k
[kfut v.kqvksa ds izfrLFkkiu ls gksrk gSA

ftl “kjhj ;k mlds dBksj Hkkx esa vf/kd [kfuth Hkou
(Mineralisation) gksrk gS og mruk gh iqjkuk thok”e (Fossil) gksxkA
v”ehHkou (Petrification) ds vUrxZr vUrjkyh lfEeyu (Interstitial
addition) v.kq (Molecules) ds LFkku ij v.kq (Molecule) dk Øfed
izfrLFkkiu (Gradual replacement) gksrk gSA ekSfyd inkFkZ foyqIr gks
tkrk gSA bl izdkj cus thok”e (Fossil) esa ckg; :i (External form)
gh Kkr ugha gksrk gS] cfYd Årdh; y{k.k (Histological feature/
characters) Hkh Kkr gksrs gaSA ;g izfrLFkkiu (Replacement) vkbju
ikbjkbV (Iron pyrite)] vkbju vkWDlkbM (Iron oxide)] flfydk]
vkfn }kjk gks ldrk gSA ekSyLdk ds dop (Shells) rFkk izoky (Coral)
dk dSfY”k;e dadky ,oa dqN LiUt (Sponge) izfrLFkkiu flfydk
(Silica) }kjk gksrk gSA bl izdkj ewy lajpuk dk dwV :Ik cu tkrk gSA
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In low lands,
animal drinking at
water holes
accidentally falls
and drowns

Sketeton is buried
in mud which
eventually
becomes sand-
stone

Centuries later,
erosion cut through
the sand stones and
uncovers fossil

fp= Ø- 5-1% Diagram to Illustrate Formation of Fossil
by the Process of Petrification

,sfjtksuk ds v”ehHkwr ouksa ds thok”e mlds mRd`’V mnkgj.k gSA
mnkgj.k ds fy, ,d thok”e yxHkx 30 djksM o’kZ iwoZ “kkdZ eNyh dk
ekuk tkrk gS ftldh isf”k;k¡ bruh vPNh rjg ifjjf{kr gqbZ gaS fd
mldh vuqizLFk ifÍ;ksa rFkk ek;ksÝkbfczYl dks lw{en”khZ }kjk ns[kk tk
ldrk gSA

3- dksizksykbV (Coprolite)& dHkh dHkh tho dh vk¡r esa mifLFkr ,sls
inkFkZ tks u’V u gq, gksa] vkgkjuky dh :ijs[kk dk Kku djkrs gSaA bl
izdkj ds QkWafly dks dksizksykbV dgrs gSaA

4- izkd`frd lk¡ps vFkok <k¡ps (Natural moulds or casts)& [kfutksa es
tc izk.kh@thoksa ds “kjhj dk iw.kZ Úgkl gksrk gS] rc pkjksa vksj [kfut
dk ,d Hkkx ,d ,slh xqfgdk dks cuk ysrk gS] ftlds vanj okLrfod
thoksa ds lHkh cká y{k.k fn[kkbZ nsrs gS aA ;g nQuk, x;s thoksa ds “kjhj
dk lk¡pk (Molds) cukrs gSaA bu lk¡pksa esa izkdf̀rd [kfutksa dk lap;
gksrk gS tksfd dqN le; i”pkr~ dBksj gks tkrs gaSA budks ewy
oLrw@thoksa dk izkd`frd lk¡pk (Natural casts) dgrs gaSA ;fn izkd`frd
lk¡pk ugha curk gS rks tks lk¡pk [kkstk x;k gS mldks IykLVj vkWQ
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isfjl (Plaster of Paris) ls Hkj nsrs gaS] budks vizkd`frd lk¡pk
(Artificial casts) dgrs gSaA mnkgj.k& iksEibZ dk thok’e (Fossils
of Pompeli city) tksfd 79AD es oslqfo;l ioZr (Mount Vesuvius)
dh Tokykeq[kh jk[k (Volcanic ash) ds }kjk nQuk;k x;k FkkA blesa
euq’;ksa ,oa muds ikyrw tkuojksa ds lk¡ps ,oa <k¡ps (Molds and casts)
ik;s tkrs gaSA blesa feÍh rFkk vU; [kfut inkFkksaZ esa lEiw.kZ tho dh
lajpuk dk Bhd oSlk gh <k¡pk cu tkrk gSA ,slk èr thoksa ds “kjhj ij
feÍh dh rg ij rg teus ls gksrk gSA og feÍh /khjs&/khjs l[r gksdj
tho dh ewy cká vkdf̀r dk <k¡pk cuk nsrh gSA bles tSyh fQ”k
(Jelly fish), dhVksa (Insect) ds ia[k rFkk ifÙk;ksa vkfn dk ifjj{k.k gksrk
gSA bl izdkj ls rS;kj lk¡pksa ,oa <k¡pkas ls tUrq dh ckg; vkdf̀r dk
vuqeku rks yxk;k tk ldrk gS] ysfdu vkUrfjd jpuk dk dksbZ Hkh
Kku ugha gksrk gSA

5- in&fpUg (Foot-prints)& vusd izkf.k;ksa ds in&fpUgksa ds ifjf{kr
thok”eksa ds v/;;u ls mudh lajpuk ,oa vuqikr dk Kku gksrk gSaA ;s
izkphu izkf.k;ksa ds dhpM vFkok ue Hkwfe ij pyus ls cus iknksa ds fpUg
gksrs gSa tks /khjs&/khjs l[r gksdj iRFkjksa rFkk pÍkukas dk :i ys ysrs gSA

bl izdkj ds thok”e lu~ 1948 esa fiVl~cxZ ds lehi gh
isfuflyosfu;u dky dh pÍkuksa ls izkIr mHk;pjksa (Amphibians) ds in
fpUgks ds gSa ftuds v/;;u ls “kjhj ds vuqikr ,oa pyu&fof/k dk Kku
izkIr fd;k tk ldrk gSA

6- fpUg (Impression)& thok”e dkcZu dh iryh Lrj ds :i esa Hkh ik;s
tkrs gaSA thfor nzO; ds vi?kVu ds i”pkr~ dsoy dkcZu gh “ks’k cprk
gSA ;g fpUg rc gh curs gaS tc pkjksa vksj dk inkFkZ dksey gksrk gSA
mnkgj.k&ikS/kksa dh ifÙk;ksa ds fpUg] foyqIr if{k;ksa (Extinct birds) ds ia[k]
mMus okys ljhlìksa ds ia[kkas dh esEczsUl] Mk;ukslkWlZ dh Ropk vkfnA ;g
fcuk vkofjr thok”eksa ds fpUgksa ds :i es iRFkjksa ij fn[kkbZ nsrs gaSA

7- jsftUl ,oa ,Ecj es ifjj{k.k (Preservation in resins and
amber)& izeq[kr;k dhV (Insects) fpifpis jsftUl (Regins) esa tksfd
phM ds o{̀kksa ds }kjk L=kfor fd;k tkrk gS] Q¡l tkrs gaSA vukofjr
(Exposed) gksus ij ;g dBksj vkSj vEcj (Amber) esa ifjofrZr gks
tkrk gS ftles Q¡ls dhV ges”kk ds fy, ifjjf{kr gks tkrs gaSA ;g
thok”e bl izdkj ifjf{kr gksrs gaS fd lw{e ls lw{e vkSfrdh lajpuk
fn[kkbZ nsrh gSA
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fp= Ø- 5-2% A Fly Preserved in Amber from Balue Region of Europe
during Oligocene Period (about 40 Million Years Old)

5-2-5 ftok’e vfHkys[k (Fossil Record)

izksVkstksvk vkfn dksey “kjhj okys izkf.k;ksa ds thok”e ugha feyrs gaS] D;ksafd ;s
feÍh ds ncko ls lekIr gks tkrs gaS] ijUrq buds vfrfjDr QksjkfeuhQsjk rFkk
jsfM;ksysfj;k vkfn tUrqvksa ds flfydk ds cus dBksj [kksy gksus ls muds thok”e
izkIr gq, gaSA

Liatksa dh dafVdkvksa (Spicules) lhys.VsªV~l ds dksjy (Coral) vkfn ds
thok”e izkIr gq, gSaA tSfyfQ”k ds lk¡ps rFkk uyh okys df̀e;ksa ds thok”e feys
gaSA gksyksFkwfj;k rFkk bdkbuksMeZ izkf.k;ksa ds thok”e vf/kdka”kr% izkIr gq, gSaA
vkFkzksZiksMk esa tyh; ØLVsf”k;Ul ds thok”e vf/kdrj izkIr gq, gSaA vkFkksZiksMk esa
dhVksa rFkk ØLVsf”k;u dh vf/kdka”k tkfr;ksa ds ifjjf{kr phM+ ls izkIr
jsftUk ,Ecj esa cus thok”e izkIr gq, gSA eNfy;ksa] mHk;pjks a rFkk ljhl`iksa ds
vf/kd thok”e izkIr gq, gSaA ty ds lehi jgus okys if{k;ksa ds thok”e izk;%
feyrs gaSA LFkyh; izkf.k;ksa ds thok”e izk;% de feyrs gaS] fdUrq gkFkh] ?kksM+ksa]
Å¡Vkas] euq’; vkfn dh fodkl voLFkk,¡ fey pqdh gSA

pÍkuksa ds bl v/;;u ls iF̀oh ij gtkjksa&yk[kksa o’kksZ a ls gq, fofHkUu
ifjorZuksa dk irk pyrk gSA thok”e foKku vHkh viw.kZ gS] D;ksafd vf/kdka”k
izkphu thoksa ds thok”e ;k rks izkIr ugha gq, vFkok u’V gks x;s gSA

5-2-6 thok’eksa ds izdkj (Types of Fossils)

Tkhok'e fuEufyf[kr izdkj ds gksrs gSa&

1- okLrfod vo’ks"k (Actual remains)& izkf.k;ksa ds “kjhj thok”e
ds :i esa ik;s tk ldrs gSA bl izdkj ds thok”eksa esa dksey Ård
(Soft tissue) ,oa dBksj Hkkx (Hard part) nksuksa gh Hkkx thok”e ds :i
esa ifjjf{kr gks tkrs gSaA lalkj ds mÙkjh cQhZys izns”kksa es nch ykseMh dk
“kjhj] rsy L=ksrkas (Oil shales) ,sLQkYV (Asphalt) rFkk vEcj (Amber)
es dksey dhV] vd”ks#d izk.kh T;ksa ds R;ksa ifjjf{kr gks tkrs gSA bu
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izkf.k;ksa ds dksey Hkkxksa dh vfLFk;k¡] nk¡r] dop vkfn Hkh okLrfod n”kk
fcuk fdlh ifjorZu ds ifjjf{kr gks tkrs gSaA

2- v’ehHkwr thok’e (Petrified fossils)& ty esa [kfutksa dh vR;kf/kd
lkUnzrk ikbZ tkrh gSA bu [kfutksa es flfydk (Silica)] dSfYl;e
(Calcium) ,oa eSfXuf”k;e (Magnesium) vkfn gksrs gaSA bl
[kfut ;qDr ty ds vUr% LiUnu ls dBksj Hkkx] dadky vkfn izfrjks/kh
v”ehHkou (Petrification) ds :i gks tkrs gaSA v”ehHkwr Hkkx ,d izdkj
ls dBksj iRFkj cu tkrs gSaA blesa izkf.k;ksa dk :i rFkk lw{en”khZ;
vkdkj Hkh cuk jgrk gSA

3- fpUg (Impression)& thok”e dHkh&dHkh dqN ifjfLFkfr;ksa esa dkcZu dh
iryh Lrj ds :Ik esa Hkh ik;s tkrs gSaA mnkgj.k& ikS/kksa dh ifÙk;k¡ nzzO;
ds vi?kVu ds dkj.k dkcZu gh “ks’k cprk gSA

4- lk¡ps ,oa <fyr thok’e (Moulds and casts)& [kfutksa es tc izk.kh
ds “kjhj dk iw.kZ Úgkl gksrk gS rc pkjksa vksj [kfut dk ,d
Hkkx ,d ,slh xqfgdk cuk ysrk gS ftlds vanj okLrfod izk.kh ds lHkh
ckg; y{k.k fn[kkbZ nsrs gSaA lk¡pksa eas u rks izk.kh vkSj u gh bldh lw{e
lajpuk,¡ ifjjf{kr gksrh gaSA dHkh&dHkh izkd̀frd lk¡ps dhpM] nyny ;k
vU; volkn ls Hkj tkrs gSa] bl dkj.k izk.kh dk ,d iw.kZ nfyr thok”e
<k¡pk (Cast) cu tkrk gSA mnkgj.k& djksfV] dop dh xqfgdk,¡A

5-2-7 thok’ehHkou dh n’kk (Conditions for Fossilization)

thok”ehHkou ds fy, vko”;d n”kk gS rqjUr feÍh ;k fdlh Hkh Hkkx esa xM+
tkuk ;k nc tkukA bl fØ;k esa ok;q dk izos”k ugha gksuk pkfg, ftlls fd
tho dk vkWDlhdj.k (Oxidation) u gks ldsA ;g /k¡luk dhpM] nynyh; Hkkx
esa gksrk gS tksfd ckn esa iqjkuh pÍkuksa ds }kjk <¡d tkrk gSA

mi;qZDr n”kk,¡ iw.kZ gks tkus ds i”pkr~ thok”e (Fossils) esa le; ds
lkFk&lkFk fofHkUu ifjorZu ik;s tkrs gSaA ;g ifjorZu Hkwfe ds ncko (Pressure)]
oyu (Folds) ;k vijnu (Erosion) }kjk gksrk gSA

pÍkuksa ds chp cgrs gq, ikuh ls vfLFk;k¡ (Bones) ,oa dop
(Shell) ?kqydj ckgj fudy tkrs gaS] dsoy lk¡pk (Mould) jg tkrk gSA ;g
lk¡pk Hkh le; ds lkFk&lkFk vLi’V gksus ds lkFk&lkFk u’V gks tkrk gSA

ftok’e dgk¡ ik;s tkrs gSa\

thok”e pÍkuksa esa ik;s tkrs gSaA ;g pÍkusa rhu izdkj dh gksrh gaS&

1- vkXus; (Igneous) ;k Tokykeq[kh pÍkusaA

2- volknh pÍkusa (Sedimentary rocks)& ;g ikuh esa volknksa ds
dkj.k curh gaSA ;s pÍkusa Øec/n irkZs a es foU;kflr gksrh gSa bl dkj.k
bUgsa Lrfjr pÍkuas (Stratified rocks) Hkh dgrs gaSA
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3- dk;kUrfjr pÍkusa (Metamorphic rocks)& ;s volknh pÍkusa gksrh
gS tksfd rki ,oa nkc }kjk curh gSA mnkgj.k& xzsukbV ,oa laxsejejA

vkXus; ,oa :ikUrfjr pÍkuksa eas izkphu thou dk dksbZ fpUg ugha ik;k
tkrk gS] ysfdu volknh pÍkuksa esa vla[; izkf.k;ksa ds thok”e ik;s tkrs gaSA

Tkhok’e ds vUos"ku esa dfBukb;k¡&

1- xgjkbZ es fLFkr izkphu pÍkuksa eas ik;s tkus okys thok”eksa dks [kksnuk
dfBu ,oa vlEHko gSA

2- volknh pÍkusa leqnzksa ds uhps ikbZ tkrh gS] buesa fLFkr thok”eksa dks
fudkyuk vlEHko ,oa dfBu gksrk gSA

3- m¡ps ioZr f”k[kjksa ij Hkh thok”eksa dks fudkyuk dfBu gksrk gSA

4- ?kuh vkcknh ds dkj.k Hkwfe dk [kksnuk ,oa thok”eksa dk fudkyuk dfBu
gksrk gSA

5-2-8 thok’e ds v/;;u dk egRo
(Significance of Fossils Studies)

thok”e thoksa ds dkcZfud fodkl dh voLFkkvksa dk fp=.k djrs gSA buds
v/;;u ls tho&foKku ds v/;;u esa fuEufyf[kr ykHk gq, gSA ;g vrhr
thou ds izek.k gS tks ikS/ksa ,oa izkf.k;ksa ds tSo&fodkl dk ekxZ crykrs gS&

1- Hkw&oSKkfudh vk;q&fu/kkZj.k (Determination of geological age)&
thok”eksa ds v/;;u ls pÍkuksa dh vk;q dk fu/kkZj.k fd;k tkrk gS rFkk
bu Lrjksa ds dkykuqØe dks Kkr fd;k tkrk gSA

2- fodkl ds i{k esa izek.k (Evidences in favour of organic
evolution)& thok”eksa ds v/;;u ls vkfnthoksa ds Øfed fodkl dk
irk pyrk gS] tSls& vkfdZ;ksIVsfjDLk (Archaeopterix) ds thok”e ds
v/;;u dk irk pyrk gS fd mles ljhlì rFkk i{kh oxZ nksukas ds
y{k.k fo|eku FksA blesa Li’V gksrk gS fd if{k;ksa dk fodkl ljhl`iksa ls
gqvk gSA blls ;g Kkr gksrk gS fd tkfr;k¡ izkjfEHkd Hkw&oSKkfud dkyksa
esa ikbZ tkrh FkhA

3- thok’e rFkk izkxSfrgkfld thou (Fossils and Prehistoric Life)&
thok”eksa ds v/;;u ls izkxSfrgkfld dky ds Hkhedk; izkf.k;ksa tSls
Mk;ukslksj] NksVs ,eksukbV (Ammonite) rFkk VªkbyksckbV (Trilobites)
vkfn izkf.k;ksa dk Kku izkIr gksrk gSA buds v/;;u ls vkfn izkf.k;ksa
rFkk ouLifr;ksa ds chp lEcU/k LFkkfir djus esa enn feyrh gSA

4- tUrq oxksaZ dh oa’kkoyh (Pedigree of animal groups)& vf/kdka”k
tUrqvksa] tSl& Å¡V] ?kksM+k] gkFkh rFkk euq’; dh oa”kkoyh dk Kku
thok”eksa ij gh fu/kkZfjr gSA
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5- thok’eksa }kjk iqjkHkwxksy fu/kkZj.k (Determination of Palaeogeo-
graphy)& thok”eksa ds v/;;u ls vkfndkfyd iF̀oh ds Hkwxksy dk
Kku izkIr gksrk gS] tSls& egk}hiksa dk /k¡luk] leqnz&ry dk mBuk]
iBkjksa rFkk igkMksa dk cuuk vkfn blh Øe dh egRoiw.kZ ?kVuk,¡ gaSA

6- thok’e ,oa HkwoSKkfud tyok;q (Fossils and Geological
Climate)& thoksa ds izkIr thok”eksa ls ml LFkku dh vkfn&tyok;q
rFkk mlesa gksus okys le;kuqlkj ifjorZuksa dk irk pyrk gS]
tSls& dLrqjh cSy (Musk ox) rFkk jsf.M;j izkf.k;ksa ds thok”eksa ls ml
LFkku dh B.Mh tyok;q gksus dk irk pyrk gSA QuZ thok”eksa ls
ml ;qx dh m’.k tyok;q dk irk pyrk gSA

5-2-9 ftok’eksa dh vk;q fu/kkZj.k
(Age Determination of Fossils)

vkfn&iF̀oh ij thou dh mRifÙk ds ckn ls tSo&fodkl dh :ijs[kk dks tkuus
ds fy, ;g tkuuk vko”;d gS fd thok”e fdl le; ds tho dk gSA blds
fy, pÍkusa ftlesa thok”e izkIr gqvk] mldh vk;q dk irk djuk vko”;d gSA
pÍku dh vk;q dk irk yxkuk pÍku dk vk;q&fu/kkZj.k (Dating of Rocks)
dgykrk gSA pVVku ftruh iqjkuh gksxh] tho Hkh mruk gh iqjkuk gksxkA
thok”e dsoy rygVh ;k Lrfjr (Sedimentary of Stratified) pÍkuksa ls gh
izkIr gksrs gSaA p¡wfd pÍkuksa ds vuqØe esa HkkSfrd mFky&iqFky ds dkj.k ifjorZu
gksrs jgrs gaS] vr% budh vk;q&fu/kkZj.k lEHko ugha gSA vr% vc jsfM;ks,fDVo
(Radioactive) rduhdh ds }kjk pÍkuksa dh vk;q dk fu/kkZj.k fd;k tkrk gSA
budh izeq[k nks fof/k;k¡ gSa&

1- ;qjsfu;e ySM fof/k (Uranium lead method)& bl fof/k dk fodkl
loZizFke cksYVoqM (Boltwood) }kjk lu~ 1907 esa fd;k x;kA “kSy&
Lrjksa (Shell-rocks) esa dqN ,sls jsfM;ks/kehZ (Radioactive) rRo gksrs gaS
tks ifjorZu”khy okrkoj.kh; n”kkvksa ds ckotwn Hkh ,d fuf”pr
jsfM;ks/kfeZrk [kksdj vius jsfM;ks/kfeZrk&foghu leLFkkfud
¼vkblksVksIl-Isotopes) esa cny tkrs gaS] tSls& ;wjsfu;e-238 (U238)
viuh jsfM;ks/kfeZrk [kksdj lhlk (Lead-206) (Pb206) esa cny tkrk gS]
iksVSf”k;e&40] vkWxksZu&40 (Argon40) esa cny tkrk gS] dkcZu&14 (C14)
lk/kkj.k dkcZu (C12) rFkk :chfM;e (Rubidium) LVªkWfU”k;e
(Strontium) esa cny tkrk gSA ;wjsfu;e vfr eUn fdUrq ,d fuf”pr
nj ls ySM esa fo?kfVr gksrk jgrk gSA yxHkx 45 vjc o’kksZ a esa ;wjsfu;e
dh dqy ek=k fo?kfVr gksdj vk/kh jg tkrh gSA ;wjsfu;e ds fo?kVu ds
bl le; dks ;wjsfu;e dh v/kZ&vk;q (Half life) dgrs gaSA bl izdkj
“kSy esa ;wjsfu;e rFkk lhls ds vuqikr ls izkphu pÍkuksa rFkk thok”eksa
dh vk;q fu/kkZj.k dh tkrh gSA
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,slk vuqeku djks dh “kq/n ;wjsfu;e&238 ds ijek.kq (2,00,000
atoms) ,d cksry es can dj fn;s tkrs gS ftlesa fdlh Hkh vU; rRo
(Element) ds ijek.kq ugha gSA can cksry o’kZ ds }kjk fpfUgr fd;k ftl
o’kZ esa ijek.kq j[ks x;s FksA ;wjsfu;e&238 ds ijek.kq cksry ds vanj ,d
fuf”pr nj ls fo?kfVr gksrs jgsaxs ftlls fd 4-5 fcfy;u o’kksZa ds vUr esa
cksry esa dsoy 1 yk[k ijek.kq (1,00,000 atoms) “ks’k cpsasxs vkSj nqljs 1
yk[k ijek.kq Pb206esa ifjofrZr gks tk;ssaxsA ;g izkjEHk fd;s ijek.kq ds vk/ks
gksaxs ftuls izkjEHk fd;k x;k FkkA nwljs 4-5 fcfy;u o’kksZa ds vUr esa ¼dqy
9 fcfy;u o’kksZa esa½ ;g fQj de gksdj vk/ks jg tk;saxsA bl izdkj ;g
Øe pyrk jgsxk tSlk fd fuEu izdkj ls n”kkZ;k x;k gS&

o"kZ
(Year)

izk:i esa ;wjsfu;e 238 ds ijek.kq;ksa dh la[;k
(No. of Uranium 238 Atoms in the Sample)

1975 A.D. 2]00]000

4]50]000] 1975 1]00]000

9]00]000] 1975 50]000

13]50]000] 1975 2]50]000

18]00]000] 1975 1]25]000

vr% ;wjsfu;e&238 dh v/kZ vk;q 4-5 fcfy;u o’kksZZ a gSA bldk vFkZ gksrk
gS fd dqy 238 ijek.kq ds vk/ks 4-5 fcfy;u o’kkasZ ds i”pkr~ ik;s tk;ssaxs
vkSj nwljs vk/ks ijek.kq Pb206 ds ik;s tk;saxsA ;fn pÍkuksa esa ;wjsfu;e ,oa
lhlk dk vuqikr ekik tkrk gS rc pÍku dh mez Kkr gks tk;sxhA

2- jsfM;ks,fDVo dkcZu fof/k (Radioactive carbon method)&
thok”eksa dh vk;q fu/kkZj.k gsrq iz;qDr ;g ,d uohu fof/k gS rFkk bldk
fodkl MCY;w-,Q- fyfc (W.F. Libby) }kjk fd;k x;kA bl fof/k }kjk
25]000 o’kZ iqjkus QkWflYl dh vk;q Kkr dh tk ldrh gSa blds }kjk
IyS;LVkslhu (Pleistocene) rFkk vk/kqfud dYi ds QkWflYl dh vk;q dk
v/;;u fd;k tkrk gSA jsfM;ks/kehZ dkcZu (C14) yxHkx 5568 o’kZ ckn
{k; gksdj vk/kk jg tkrk gSA lHkh thoksa esa (C14) Hkkjh vkblksVksi dh
ek=k fuf”pr gksrh gSA bls ekidj pÍkuksa rFkk thok”eksa dh vk;q irk
yxk;k tk ldrk gSA

jsfM;ks,fDVo dkcZu fof/k ,d ,slh fof/k gksrh gS] ftlls izR;{k :Ik ls
thok”e dh mez dks Kkr fd;k tk ldrk gS] ;g dsoy mu thok”eksa ds
fy, mi;ksx fd;k tkrk gS ftuesa dkcZfud inkFkZ ik;s tkrs gSaA bldk
mu thok”e ds fy, mi;ksx ugha gksrk gS ftuesa dkcZfud inkFkksaZ dk
izfrLFkkiu [kfutksa ds }kjk gksrk gSA bl fof/k dk mi;ksx 70]000 o’kkasZ ls
vf/kd ds thok”eksa dh mez dks Kkr djus ds fy, ugha fd;k tk ldrk gS]
D;ksafd jsfM;ks,fDVo dkcZu (C14) le; ds vuqlkj de gksrk tkrk gSA vr%
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bl fof/k dk mi;ksx Ik”p IyhLVkslhu (Late pleistocene) ,oa vk/kqfud
le; ds thok”eksa ds fy, fd;k tk ldrk gSA

fp= Ø- 5-3% Diagrammatic Representation of
Breakdown of Uranium to Lead

buds vfrfjDr iksVSf”k;e vkWxZu fof/k }kjk Hkh lQyrkiwoZd pÍkuksa
rFkk thok”eksa dh vk;q dk irk yxk;k tk ldrk gSA jsfM;ks/kehZ
iksVSf”k;e izk;% lHkh pÍkuksa esa ik;k tkrk gSA lkekU;r% iksVSf”k;e es
yxHkx 0-01% v/kZvk;q yxHkx 1]30]00]000 o’kZ gS rFkk ;g vR;Ur /kheh
xfr ls fo?kfVr gksdj vkWxksZu rFkk dSfYl;e esa cnyrk jgrk gSA fdUrq
tkWu ,sUMjlu 1971 ds vuqlkj blds fo?kVu dh xfr fLFkj ugha jgrh
vr% bl fof/k dh fo”oluh;rk lUnsgkLin gSA

orZeku le; esa vusd Hkw&jklk;fud fof/k;k¡ (Geo-chemical methods)
fodflr gqbZ gSA :chfM;e&87 (Rubidium 87) LVªkfU”k;e
(Strontium87) es fo?kfVr gksrk gS] Fkksfj;e&232 (Thorium ls
lhlk&208) (Lead208) izkIr gksrk gSA

jsfM;ks,fDVo fof/k;k¡ pÍkuksa ds lkFk&lkFk thok”ekas dh mez dks Kkr
djus esa vf/kd ykHkdkjh gksrh gS] ysfdu bu fof/k;ksa es fuEu dfe;k¡ ikbZ
tkrh gSa&

(i) fof/k mu vkXus; pÍkuksa rd lhfer gksrh gS ftuesa jsfM;ks/kehZ
[kfut (Radioactive minerals) ik;s tkrs gaSA ;g Lrfjr@
volknh pÍkuksa ;k thok”eksa ds fy, izR;{k :i ls mi;ksx ugha
dh tk ldrh gSA

(ii) ;g vHkh rd Kkr ugha gks ldk gS fd jsfM;k/kehZ fo?kVu
(Radioactive disintegration) ds }kjk ghfy;e (Helium) ;k
lhlk (Lead) mRiUu fd;s tkrs gaS tks ;k rks lekIr gks tkrs
gaS ;k jg tkrs gaSA
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viuh izxrh tk¡fp, (Check Your Progress)

1- tho&foKku dh “kk[kk ftlesa thok'Ekksa dk v/;;u fd;k tkrk gS]
dgykrh gS&

¼v½ bdksykWth ¼c½ iSfy,UVksykWth

¼l½ fQft;ksykWth ¼n½ bDokbuksykWth

2- ml thok”e tUrq dk uke crkb, tks ljhl`Ik rFkk i{kh oxZ ds chp
la;kstd dM+h ekuk tkrk gS&

¼v½ vkfdZ;ksIVsfjDl ¼c½ esekSFk

¼l½ dksjy ¼n½ cqMhjhuksfljksl

3- thok”e fdlds curs gaS\

¼v½ orZeku tUrqvksa ds ¼c½ èr thoksa ds

¼l½ foyqIr thoksa ds ¼n½ buesa ls fdlh ds ugha

4- lcls vPNs thok”e fdu pÍkuksa ls curs gSa\

¼v½ vkXus; pÍkuksa ls ¼c½ “kSy pÍkuksa ls

¼l½ xzsukbV pÍkuksa ls ¼n½ dkcZu pÍkuksa ls

5- ;wjsfu;e ySM fof/k dks loZizFke fdlus izLrqr fd;k Fkk\

¼v½ fyfc ¼c½ ekxZu

¼l½ oksYVoqM ¼n½ D;wfo;j

6- dLrwjh cSy ,oa jsf.M;j izkf.k;ksa ds thok”eksa dh mifLFkfr ls fdl
ckr dk irk pyrk gS\

¼v½ LFkku dh B.Mh tyok;q

¼c½ ;qx dh m’.k tyok;q

¼l½ izkf.k;ksa ds mHk;pjh LoHkko dk

¼n½ ¼v½ rFkk ¼c½ nksuksa dk

7- thok”eksa ds v/;;u dk D;k egRo gS\

¼v½ pÍkuksa dh vk;q fu/kkZj.k

¼c½ Øfed fodkl ds i{k esa izek.k

¼l½ euq"; dh oa”kkoyh

¼n½ ;s lHkh
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8- thok'e fdrus izdkj ds gksrs gaS\

¼v½ 4 ¼c½ 3

¼l½ 7 ¼n½ 8

9- thok”eksa ds loZizFke v/;;u dk Js; fdldks tkrk gS\

¼v½ fyaoh ¼c½ oksYVoqM

¼l½ D;wfo;j ¼n½ foUlkbZ

10- thok”e izkxSfrgkfld dky ds thoksa ds vo”ks’k gaS fdldk dFku gS\

¼v½ Mk foUlh ¼c½ D;wfo;j

¼l½ oksYVoqM ¼n½ es.My

5-3 foyqIr izkf.k;ksa dk v/;;u MkbukslkWlZ ,oa
vkfdZvkWIVsfjDl (Study of Extinct Forms:
Dinosaurs and Archaeopteryx)

vkfn dky esa ik;s tkus okys dqN izk.kh orZeku le; es thok”e (Fossils)
ds :i esa ik;s tkrs gaSA ,sls izk.kh vkfn dky ;k izkphu dky esa thfor :i esa
ik;s tkrs FksA ysfdu okrkoj.kh; ifjfLFkfr;ksa ds ifjorZuksa ds lkFk&lkFk
HkkSxksfyd n”kkvksa es ifjorZu ds vfrfjDr bu izkf.k;ksa ds vkdkj ,oa thou
fØ;kvksa ,oa vk”u (Feeding) LoHkko] vf/kd Hkkj ds dkj.k ;g izk.kh
le;kuqlkj /khjs&/khjs foyqIr (Extinct) gksrs x;sA orZeku le; esa ;g foyqIr
izk.kh thok”e (Fossils) ds :i esa ik;s tkrs gaSA bu foyqIr izkf.k;ksa esa ls
dqN ,sls izk.kh gksrs gaS] ftuesa nks fofHkUu la?kks (Phylums) ds y{k.k ,d lkFk
ik;s tkrs gaS] vFkkZr ;s izk.kh nks fofHkUu leqnk;ksa dk ijLij lEcU/k n”kkZrs gSa]
bl izdkj ds izkf.k;ksa dks la;kstd dfM+;k¡ (Connecting links) dgk tkrk gSA
bu izkf.k;ksa ls mPp Jsf.k;ksa dh mRifÙk gksrh gSA

foyqIr izk.kh vd’ks:d (Inverterbrate) ,oa d’ks:d (Vertebrate)
nksuksa lewgksa ds vUrxZr vkrs gaSA d”ks:d izkf.k;ksa ds vUrxZr foyqIr izk.kh eRL;
(Fishes), mHk;pjh (Amphibians), ljhlì (Reptiles), i{kh (Aves) ,oa Lruh
(Mammal) oxksaZ eas vkrs gSa& (i) MkbukslkWlZ (Dinosaurs) ljhl`i oxZ (Class
Reptiles) ds vUrxZr vkrs gaSA mn~fodkl esa ljhl`iksa ds ;qx (Age of Reptiles)
dks Mk;ukslksj dk ;qx (Age of Dinosaur) dgk tkrk gSA (ii) vkfdZvkWIVsfjDl
(Archaeopteryx) ,d vkfndkyhu i{kh Fkk] ftlds thok”e (Fossil) twjsfld
(Jurassic) dky dh pÍkuksa ls izkIr gq, gaSA bl foyqIr izk.kh esa ,d vksj if{k;ksa
ds y{k.k ik;s tkrs gSa rFkk nwljh vksj ljhl`i oxZ (Class Reptilia) ds y{k.k
Hkh ik;s tkrs gSaA vFkkZr ;g ljhlìksa ,oa if{k;ksa ds chp la;kstd dM+h
(Connecting link) cukrk gSA
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ikB~;Øe ds vuqlkj bl v/;k; es foyqIr izkf.k;ksa (Extinct reptiles)
ds vUrxZr& (i) Mk;ukslkWlZ (Dinosaurs) (ii) vkfdZvkWIVsfjDl (Archaeop-
teryx) dk o.kZu fd;k x;kA

5-3-1 Mk;ukslkWlZ (Dinosaurs)

oxhZdj.k (classification)
oxZ (Class) - jsIVhfy;k (Reptilia)

mioxZ (Sub-class) - vkdksZlkWfj;k (Archosauria)

1- diky es mijh VsEiksjy fjfDrdk can gksrh gS ysfdu nksuks VsEiksjy pkisa
mifLFkr gksrh gSaA

2- nk¡r xoZnUrh (Thecodont) izdkj ds ik;s tkrs gaSA

3- i”p ikn yEcs] vf/kd etcwr vkSj dqN izkf.k;ksa es f}ik}h; xfr ds fy,
vuqdwfyr gksrs gSA

x.k (Order)- lksfjfLp;k

1- izk.kh vkdkj esa vf/kd cMs+ ¼nkuo½ Hkkjh “kjhj okys ftudks Mk;ukslkWlZ
(Dinosaurs) dgrs gSaA

2- foyqIr izk.kh ftuds ftok”e (Fossil) ehlkstksbd dky esa ik;s x;sA

3- [kksiMh esa ,d lk nks vXus=h; dksVjh; fjfDrdk,¡ (Antorbital
Vacuities) ikbZ tkrh FkhaA

(v) mi&x.k (Sub-order) FkhjksiksMk (Theropoda)

1- blds vUrxZr okLrfod Mk;ukslkWlZ vkrs gSaA ;g Vªk,fld dky esa ik;s
x;sA

2- [kks[kys vfLFk;ksa okys ljhlÌk] “kjhj dh yEckbZ 10 fQV FkhA foyqIr
izk.khA

mnkgj.k& vkfuZFkksysLVsl (Ornitholestes)

Vk;jsukslkWjl (Tyrannosaurus)

xksxksZlkWjl (Gorgosaurus)

(Ck) mi&x.k (Sub-Order) lkWjksiksMk (Sauropoda)

1- foyqIr izk.kh tqjkfld dky esa ik;s x;sA

2- “kjhj cM+k] Hkkjh “kjhj dh yEckbZ 80 fQV] otu 50 Vu FkkA

mnkgj.k& ,sIVkslkWjl (Aptosaurus), czsfd;kslkWjl (Brachiosa-
urus), fMIyksMksdl (Diplodocus), czksUVkslkWlZ (Brontosaurs),
xkbZxsUVkslkWlZ (Gigantosaurs)

x.k (Order)& vkWfuZfFkfLp;k (Ornithischia)–

(i) i{kh leku Mk;ukslkWlZ FksA

(ii) thok”e ehlkstksbd dky esa ik;s x;sA
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(iii) “kkdkgkjh izk.kh FkkA

(iv) iwoZ tkfEHkdk (Prexilla) vkSj fupMs tcMsa ds vxz Hkkx esa nk¡r ncs
gq, FksA

mi&x.k (Sub-order) vkfuZFkksiksMk (Ornithopoda)–

1- foyqIr izk.kh] “kjhj 30 fQV yEck FkkA

2- Vk¡xks esa pkj vaaxqfy;k¡A vxz fn”kk dh vkSj FkhA

3- pksap (Beak) pkSMh nk¡rfoghu “kkdkgkjh izk.kh FksA

mnkgj.k& dSEiVkslkWjl (Camptosaurus), bxq,uksMkWu (Iguan-
odon), VSªdksMksu (Trachodon), ,MeksUVkslkWjl (Edmontosaurs)A

mi&x.k (Sub-Order) & LVsxkSlkWfj;k (Stegosauria)–

1- foyqIr izk.kh tqjkfld dky ds ljhl`i FksA

2- “kjhj dh yEckbZ 25 fQV] prq’iknh] vxzikn NksVs FksA

3- i¡wN dh i`’Bh; lrg ij nks tksMh “kwy] gfFk;kj ds :i esa fLFkr FksA

mnkgj.k& LVksxkslkWjl (Stegosaurus) lhyMkslkWjl (Seelidosaurus)

mi&x.k (Sub-order), ,Udk;ykslkWfj;k (Ankylosauria)

1- foyqIr izk.kh] fØVsf”k;l dky ds prq’iknh; Mk;ukslkWlZ FksA

2- “kjhj dh i`’Bh; lrg ij vfLFke; ifÍ;k¡ (Bonyplates) FkhaA

3- iw¡N ds mij vfLFke; NYys ik;s tkrs FksA

mnkgj.k& ,Udk;ykslkWjl (Ankylosaurus), uksMkslkWjl (Nodos-
aurus)

mi&x.k (Sub-Order) fljsVksfIl;k (Ceratopsia)–

1- foyqIr izk.kh] fØVsf”k;l (Cretaceous) esa vfUre pj.k esa ik;s tkus okys
Mk;ukslkWlZ FksA

2- prq’iknh izk.kh FksA [kksiMh cMs+ vkdkj dh FkhA

3- vfLFky lhax (Bony horn) mifLFkr FkkA

mnkgj.k& VªkbfljsVksIl (Triceratops)

ljhl`i izk.kh lcls vf/kd vuqdwfyr iw.kZ :i ls Fkyh; d”ks#dh
(Terresterial Vertebrates) ds :Ik esa tkus tkrs gaSA nSR; vkdkj ds izk.kh
ljhl`i gh FksA ;g QsQMksa ds }kjk “olu fd;k djrs Fks vkSj cMs vkdkj ds
doph; v.Ms (Shelled eggs) nssrs FksA blh ds dkj.k bu izkf.k;ksa dks iztuu
fØ;k iw.kZ djus ds fy, ty esa nksckjk tkus dh vko”;drk ls LorU=rk fey
x;hA bUgh iw.kZ :i ls Fkyh; ljhlìksa ls vkxs pydj ,d rjQ rks vk/kqfud
if{k;ksa dh ,oa nwljh vkSj Lruh izkf.k;ksa dh mRifÙk gqbZA ehlkstksbd dky dks
ljhl`iksa dk lqugjk dky (Golden age of reptiles) dgk tkrk gSA bl
le; ds ljhl`iksa dh izlkj.k fn”kk,¡ Fkh&
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1- eNyh leku tyh; leqnz esa vkokl djus okys bDFkk;kslkWj
(Icthyosaurs)] tyh; leqnz oklh Iyfl;kslkWj (Plteslosaur)A

2- ok;q eas mM+us okys i{kh leku VSjkslkWj (Pterosaurs) ,oa]

3- fo”kky “kjhj okys mi&ox Z (Sub-Class) vkØkslkWfj;k (Archosauria)
ds izk.kh] budks 'kkld ljhl`i (Ruling reptiles) dgrs gSA

5-3-2 Mk;ukslkWlZ dh mRifÙk (Origin of Dinosaurs)
Mk¡-g;wus (Dr.Huene) ds vuqlkj Mk;ukslkWlZ dh mRifÙk vkfne dkfVykslksfj;u
LrEHk@”kk[kk (Cotylosaurian stock) ls gqbZ tks fd dkcksZfuQsjl
(Carboniferous) le; ls mRiUu gq, ,oa Vªªk;fld (Triassic) dky rd ik;s
x;sA ifeZ;u (Permian) le; es dkfVykslkWjk (Cotylosaura) ls lewg
izksVhjkslkWfj;k (Proterosauria) fodflr gq, vkSj buls iSjklwfp;k lewg
(Parasuchiya) Vªk;fld (Triassic) ls ØhVsf”k;l dky ds vUr rd ik;s x;sA
ikS/kksa dk Hk{k.k djus okys vkfuZfFkf”p;k (Ornithischia) Vªk,fld (Triassic) ls
ØhVsf”k;l dky ds vUr rd ik;s x;sA ikSa/kks dk Hk{k.k djus okys vkfuZfFkf”p;k
(Ornithischia) Vªk,fld dky ds vUr esa ns[ks x;sA

Mk;ukslkWlZ (Dinosaurs) loZizFke teZuh esa ik;s x;sA bldk ;g vFkZ
ugha gksrk gS fd ;g budk ewy fofdj.kh; dsUnz (Radiation Centre) FkkA ,slk
le>k tkrk gS fd mÙkjh vVykfUVd csflu tks fd ;wjksi ,oa mÙkjh vesfjdk
dks tksM+rk gS og LFkku gS tgk¡ Mk;ukslkWlZ mRiUu gq, vkSj ;gk¡ ls ;g lalkj
ds lHkh Hkkxksa es QSys & la;qDr jkT; ,oa dukMk esa rFkk baXyS.M ls czkthy
esa ,oa csfYt;e (Belgium)] Ýkal ,oa iqrZxky ls teZuh] vkWLVsªfy;k ,oa vÝhdk
esa rFkk e/; eaxksfy;k esa ns[ks x;sA vr% U;wthySaM dks NksM+dj lalkj ds lHkh
Hkkxksa esa ik;s x;sA buds vkokl fHkUu&fHkUu FksA ysfdu budk izkjfEHkd
mf}dkl (Evolution) & xfr vuqlkj v/kZ “kq’d tyok;q pØ ls vknz n”kkvksa
es vuqdwfyr gqvkA bu Mk;ukslkWlZ dk LoHkko Hkh fHkUu FkkA dqN ek¡lkgkjh
(Carnivores) Fks vkSj dqN “kkdkgkjh (Herbivores) FksA

fofHkUu Mk;ukslkWlZ dk vkdkj Hkh fHkUu FkkA de ls de vfHkysf[kr
(Recorded) vkdkj 2 fQV dksEikslksXusFl (Composgnathus) FkkA ysfdu
blls vk/ks vkdkj ds in fpUgksa dks vfHkysf[kr fd;k x;kA vf/kdre vkdkj
iwohZ vÝhdk ds xkbxSUVkslkWjl (Gigantosaurus) dk FkkA mldh iw.kZ yEckbZ
120 fQV FkhA

o’kZ 1824 ls iwoZ euq"; dks Mk;ukslkWlZ (Dinosaurs) dh mifLFkfr dk
Kku ugha FkkA loZizFke bl Hkhedk; ljhl`i izk.kh dks baXyS.M (England) ds
thok'eh (Geologist) us [kkstkA lj fjpMZ vksosu (Sir Richard Owen) ml
le; ds izfl/n thooSKkfud FksA bUgksus bl Hkhedk; izk.kh dks MkbukslkWfj;k
(Dinosauria) uke fn;kA Mk;ukslkWfj;k (Dinosauria) ,d xzhd ”kCn gS ftldk
vFkZ gksrk gS&
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Dinosauria = Gr, Dencs = terrible ¼Hk;kud½ + Saurus = lizard
fNidyhA orZeku le; es HkwxHkhZ; [kqnkbZ ,o [kkst ls lalkj ds gj Hkkx ls
Mk;ukslkWlZ (Dinosaurs) ds thok”e (Fossile) izkIr gq, gSA vHkh rd izkIr
thok'e vfHkys[kksa ls Kkr gksrk gS fd MkbukslkWlZ (Dinosaurs) ehlkstksbd ;qx
(Mesozoic era) esa fofHkUu vkdkj] :Ik] ifjek.k Hkkj LoHkko ds FksA

oxhZdj.k ds vuqlkj Mk;ukslkWlZ] mioxZ (Sub-Class) & vkdksZlkWfj;k
(Archosauria) esa vkrs gaSA dqN Kkr Mk;ukslkWlZ dk o.kZu fuEu izdkj ls gS&

1- iksMksdslkWjl (Podokesaurus)& ;g ek¡lkgkjh Mk;ukslkWlZ FksA budk
vkdkj NksVk vf/kd QqrhZys ljhlì FksA ;g iBkjh izns'kksa esa jgus okys
FksA budh vfLFk;k¡ [kks[kyh Fkh vkSj if{k;ksa ds leku laiw.kZ gYdk FkkA
[kksiMh vf/kd gYdh FkhA “kjhj dh yEckbZ 8 fQV FkhA nqe vf/kd yEch
iryh FkhA vxz mikax Ik”p mikaxksa dh vis{kk NksVs FksA ikn vaxqfy;k¡
3&4 ikbZ tkrh FkhA ;g f}iknpkjh (Bipeada) FksA ;g Vªkbfld le;
esa ;wjksi esa ik;s x;sA (fp= Ø- 5-4) diky eas mijh VsEiksjsy fjfDrdk
(Temporal Vacuity) can gksrh gS ysfdu nksuks VsEiksjy pkisa mifLFkr
gksrh gSA ;g viuk Hkkstu fuxy tkrs FksA

fp= Ø- 5-4% Podokesaurus

mioxZ (Sub-class) vkdksZlkWfj;k (Archosauria)

x.k (Order)& lksjfLp;k (Saurischia)

mi&x.k (Sub-order)& FkhjksiksMk (Theropoda)

mnkgj.k& iksMksdslkWjl (Podokesaurus) dks,ywjl (Coelarus)
bl Mk;ukslkWlZ dk vkdkj Hkh iksMksdslkWjl ds leku FkkA

2- vksfuZFkksysLVsl (Ornitholestes)& bldk oxhZdj.k iksMksdslkWjl ds
leku gksrk gSA

;g Mk;ukslkWj (Dinosaur) Vªkbfld dky es mÙkjh vesfjdk esa ik;s
x;sA vxz mikax NksVs gksrs FksA mikax esa 4 ;k 3 vaxqfy;k¡ u[kj
(Claws) lfgr ikbZ tkrh FkhA va'k es[kyk (Pectoral Girdle), Ldsiqyk
(Scapula) ,oa dksjsdksbM (Coracoid) vfLFk ds :i esa ik;k tkrk FkkA
Dysfody (Clavicle) vfLFk vuqifLFkr gksrh FkhA ;g ek¡lkgkjh
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(Carnivores) izk.kh FksA Mk;ukslkWj dh yEckbZ 9 ehVj gksrh FkhA nqe
yEchA [kks[kys vfLFk okys ljhl``i izk.kh 14 bap ikn yEcs vf/kd
etcwr vkSj f}ikn xfr ds fy, vuqdwfyr gksrs gaSA ikn vaxqfy;k¡ 3
u[kj ;qDr gksrh gSA

3- Vk;jsukslkWjl (Tyranousaurus)& bldk oxhZdj.k iksMksdslkWjl
ds leku gksrk gSA

nSR; vkdkj dk ljhl`i izk.khA ek¡lkgkjh izk.kh bldh yEckbZ 45&47
fQV vkSj m¡pkbZ 18 fQV gksrh gSaA buds “kjhj dk Hkkj 8000 fd- Xkzk-A
f}ikn xfr LoHkko ds izk.kh FksA ek¡lkgkjh gksus ds dkj.k blds yEcs
tcMs etcwr ,oa iSus pkdw leku cM+s&cMs+ nk¡r ;qDr FksA ;g /kheh xfr
okys Mk;ukslkWj dk Hk{k.k djrk FkkA bl Mk;ukslkWj dk Hk{k.k djrk
FkkaA bl Mk;ukslkWj ds i”pikn vf/kd cMs] etcwr] Hkkjh FksA ;g
Mk;ukslkWlZ ehlkstksbd ;qx (Mesozoic era) ds fØVsf”k;l dky
(Cretaceous) vf/kd la[;k esa ik;s tkrs gaSA vaxqfy;ksa esa 6-8 bap yEcs
u[kj ik;s tkrs gaSA

fp= Ø- 5-5% Tyranosurus

4- ,ykslkWjl (Allosaurus)& bl izk.kh dk oxhZjd.k iksMsdkslkWjl ds
leku gksrk gSA

mix.k (Suborder)& FkhjksiksMk (Theropaoda) ds vU; mnkgj.k
gS& ;sfy,lkWjl (Yaleasurus), lsjsVkslkWjl (Ceratosaurus)

,ykslkWjl (Allosaurus) Mk;ukslkWlZ ek¡lkgkjh izk.kh gksrs FksA ;g
foyqIr izk.kh tqjkfld dky esa mÙkjh vesfjdk esa ik;s x;sA bl foyqIr
izk.kh dk vkdkj nSR;kdkj FkkA yEckbZ 34 fQV 2 bap vkSj m¡pkbZ 8 fQV
3 bap FkhA “kjhj ,oa nqe de yphyh Fkh vkSj de xfr dj ikrh FkhA
tcMs etcwr lEihfMr FksA DokMªsV (Quadrate) vfrLFk xfr”khy FkhA
ftlds dkj.k ;g izk.kh Hkkstu dks fuxy tkrs FksA ÝUVy ,oa isjkbVy
(Frontal and parietal) dikyh; vfLFk;ksa ds chp lfU/k ikbZ tkrh FkhA
diky (Skull) esa mijh VsEiksjy fjfDrdk (Temporal Vacuity) can gksrh
FkhA ysfdu nksuksa VsEiksjy pkisa (Temporal arches) ikbZ tkrh FkhA f}ikn
xfr djrs FksA vxz mikax i”p mikaxksa dh vis{kk NksVs gksrs FksA iknkaxqfy;k¡
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4&3 eqM+s gq, u[kj ;qDr gksrh FkhA va'k es[kyk (Pectoral Girdle) esa dsoy
Ldsiqyk (Scapula) ,oa dksjsdksbM (Coracoid) ikbZ tkrh FkhA

fp= Ø- 5-6% Allosaurus

lsjsVkslkWjl (Ceretosaurus)& ;g Hkh mix.k (Sub-Class) FkhjksiksMk
(Theropoda) ds vUrxZr vkrk gSA ;g ,ykslkWjl ds leku gksrk FkkA
ysfdu bldh ukd (Nose) ij ,d lhax leku izo/kZ (Horn like
Process) ik;k tkrk FkkA ;g Hkh ek¡lkgkjh FkkA NksVs vkdkj ds
“kkdkgkjh Mk;ukslkWlZ dks [kkrk FkkA

5- czksUVkslkWlZ (Brontosaurs)–

mioxZ (Sub-Classss)& vkdksZlkWfj;k (Archosauria)

x.k (Order)& lkWfjfLp;k (Saurischia)

mix.k (Sub-order)& lkWjksiksMk (Sauropoda)

;g foyqIr izk.kh ehlkstksbd ;qx (Mesozoic era) ds tqjkfld
(Jurassica) dky esa ik;s x;sA “kjhj Hkhedk;] nSR; leku] yEckbZ
75&90 fQV vkSj Hkkj 38 Vu FkkA ;g foyqIr izk.kh Hkkjh&Hkjde
“kjhj ,oa otu vf/kd gksus ds dkj.k prq’iknh izk.kh FkkA pkjks
mikax@ikn dh vfLFk;k¡ “kjhj ds Hkkj dks ogu djus ds fy, vR;Ur
Hkkjh ,oa eksVh FkhA ;g Mk;ukslkWlZ mHk;pjh (Amphibious) Fkk rFkk
nynyh Hkkxksa es okl djrk FkkA bl izk.kh dh xnZu yEch Fkh ,oa flj
dk vkdkj NksVk FkkA nk¡r iSus ugha Fks rFkk nk¡rkas ds lhekUr pEep
vkdkj (Spoon Shaped) ds vkdkj ds vkjh ds nk¡rksa ds leku FksA u[kj
(Claws) ik”oZ :i ls laihfMr Fks] eqM+s gq, Fks vkSj idM+ detksj FkhA
ikn vaxqfy;k¡ iSjks esa 4 ,oa vxz mikaxksa esa 3 ikbZ tkrh FkhA

fp= Ø- 5-7% Brontosaurus
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6- fMIyksMksdl (Diplodocus)& bl izk.kh dk oxhZdj.k czksUVklkWlZ ds
leku gksrk gS ;g Fkyh; d”ks#d izkf.k;ksa esa lcls cMs+ vkdkj dk izk.kh
FkkA flj ds lcls mijh Hkkx ij ukfldk }kj ik;k tkrk FkkA ;g izk.kh
tyh; ,oa mHk;pjh (Amphibian) FksA bl foyqIr izk.kh dh yEckbZ 72
fQV FkhA bldk Hkkj 50]800 kg FkkA d”ks#d n.M (Vertebral Column)
lajpuk ;g n”kkZrh gS fd “kjhj dk lc Hkkj iSjksa ds }kjk mBk;k tkrk
gSA iSj (Limbs) LrEHk (Pillar) ds leku Hkkjh ,oa “kfDr”kkyh FksA bl
foyqIr izk.kh ds in fpUg ik;s x;s gSA ikn vaxqfy;ksa esa ,d ;k vf/kd
vaxqyksa es u[kj (Claws) ik;k tkrk FkkA [kksiM+h (Skull) NksVh ,oa pkSMh
FkhA tcM+ss (Jaws) vf/kd detksj FksA nk¡r eq[k dh vksj ,df=r FksA
tcMs+ ds vUr esa nk¡r “kL;ksRiknu (Cropping) ds fy, mi;ksx fd;s
tkrs Fks bl izk.kh dh xnZu ,oa nqe vf/kd yEch FkhA

fp= Ø- 5-8% Diplodocus

7- fxxsUVkslkWlZ (Gigantosaurus)& bl izk.kh dk oxhZdj.k czksUVkslkWlZ ds
leku gksrk gSA

;g Mk;ukslkWlZ Hkh nSR;kdkj gksrk FkkA bldh yEckbZ 120 fQV rFkk vxz
mikax (Fore limb) i”p mikaxksa dh vis{kk vf/kd yEcs FksA xnZu Hkh
vf/kd yEch FkhA “kjhj ftjkQ (Giraffe) ds leku Fkk vkSj xgjs ikuh
es vkJ; ysrk Fkk ftlls fd Fky ds Hk;kud ek¡lkgkjh ls cpk tk
ldsA Vk¡xs “kfDr”kkyh Fkha vkSj “kjhj ds Hkkj dks ogu dj ldrh FkhA
flj NksVk lEihfMr FkkA us= vkdkj eas NksVs FksA ;g Fky ij jgrs gq,
ftjkQ ds leku isM+ksa dh ifÙk;ksa dks [kkrk FkkA “kjhj dk otu 45 Vu
ls T;knk FkkA tcM+s vf/kd detksj FksA nk¡r NksVs vkdkj ds Fks tks fd
eq[k ds vkxs ,df=r FksA tcMksa ds i”p Hkkx esa nk¡r vuqifLFkr FksA
Hkkstu dks pck;k ugha tk ldrk FkkA bu Mk;ukslkWlZ dk thou
vfuf”pr FkkA ”olu lrg ds uhps gksrk FkkA
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fp= Ø- 5-9% Gigantosaurus

8- dsEiVkslkWlZ (Camptosaurus)–

miOkxZ (Sub-Classs)& vkdksZlkWfj;k (Archosauria)

x.k (Order)& vkWfuZfFkfLp;k (Ornithischia)

mix.k (Suborder)& vkfuZFkksikMk (Ornithopoda)

i{kh leku Mk;ukslkWlZ FkkA ikn if{k;ksa ds leku Fks] f}ikn (Bipedal)
xfr okys izk.kh FksA dHkh&dHkh prq’iknh (Quadrupedal) fLFkfr Hkh ns[kh
xbZ ;k rks vkjke djrs le; ;k Hkkstu xzgu djrs le;A thok”e
ehlkstksbd ;qx (Mesozoic era) esa vesfjdk es ik;s x;sA ;g fo”kky
ifjek.k mHk;pjh (Amphibious) “kkdkgkjh Mk;ukslkWlZ FkkA [kksiM+h
(Skull) dk vxz Hkkx pkSMk gksdj ,d piVh pksap (Beak) esa foHksfnr
FkkA Jksf.k es[kyk (Pelvic girdle) prq’kvjh; (4-Radiate) FkhA I;wfcl
(Pubis) ds ihNs dh fn”kk esa Fkh vkSj ,d vfrfjDr izhI;wfcd
(Prepubic) vfLFk vkxs dh vksj ikbZ tkrh FkhA tcMksa ds i”p Hkkx esa
nk¡r ik;s tkrs Fks] tcM+ksa (jaws) ds vxz Hkkx esa pksap (Beak) FkhA ;g
“kkdkgkjh Mk;ukslkWlZ tqjkfld dky esa fn[kkbZ fn;s FksA fØVsf”k;l
(Creataceous) dky esa budk vkdkj vf/kdre gks x;k FkkA buds ikn
tkye; FksA

fp= Ø- 5-10% Camptosaurus
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9- bXokuksMkWu (Igaonodon)& bl izk.kh dk oxhZdj.k dsEiVkslkWlZ ds
leku gksrk gSA

;g Mk;ukslkWlZ thok”e ds :i ;wjksi esa ik;k x;k FkkA bldh yEckbZ
34 fQV FkhaA ;g i{kh leku] Hkkjh Hkjde vf/kd fo”kky tqjkfld dky
dk Mk;ukslkWlZ FkkA fØVsf”k;l (Cretaceous) le; es vusd oa”k
(Genera) ik;s tkrs FksA ftdks cÙk[k&pksap Mk;ukslkWlZ (Duck-Beaked
dinosaurs) muds eq[k ds y{k.kksa ds vuqlkj dgk tkrk Fkk tks fd
pkSM+k ,oa pksap (Beak) leku FkkA bl tkfr ds Mk;ukslkWlZ ds thok”eksa
ds v/;;u ls ;g fofnr gksrk gS fd ;g ,d f}iknh; (Bipeda)
“kkdkgkjh ljhl`i izk.kh FksA bu Mk;uklkWlZ dh m¡pkbZ 15 fQV FkhA ;g
Mk;ukslkWlZ f}iknh; (Bipedal) gksus ds dkj.k blds i”pikn vf/kd
yEcs] “kfDr”kkyh ,oa fodflr FksA ysfdu vxzikn (Fore Limb)
vis{kkdr̀ vf/kd NksVs Hkh ugha FksA nk¡r ihlus pckus ds fy, :ikUrfjr
FksA [kksiM+h vf/kd “kfDr”kkyh Fkh vkSj “kkdkgkjh Hkkstu ds
fy, :ikUrfjr FkhA fupys tcMs dh dksjksukbM izo/kZ (Coronoid
process) Lks “kfDr”kkyh isf”k;k¡ tqMh jgrh FkhA ,d izk.kh esa 2000 nk¡r
ik;s tkrs FksA i”p iknksa es ikn tky (Web) ik;s tkrs FksA

fp= Ø- 5-11% Iguanodon

10- ,susVkslkWlZ (Anatosaurus)& bl izk.kh dk oxhZdj.k dsEiVkslkWlZ
ds leku gksrk gSA

;g vf/kd Kkr Mk;ukslkWlZ izk.kh gSA bldh yEckbZ 30 fQV ls vf/kd
ugha gksrh gSaA ;g ,d vPNk /kkoh Mk;ukslkWlZ FkkA bldh nqe vf/kd
“kfDr”kkyh vkSj rSjus ds fy, vuqdwfyr FkhA xnZu NksVh] [kksiM+h vf/kd
etcwr FkhA tcMs+ dk vxzHkkx pksap (Beak) ds leku FkkA tcMs+ (jaws)
ds i”p Hkkx es 1500&2000 rd nk¡r ik;s tkrs FksA nk¡r “kkdkgkjh
Hkkstu ds fy, vuqdwfyr Fks] f}ikn xfr (Bipedal movement) vf/kd
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ik;k tkrk FkkA vxz miakx i”p iknks dh vis{kk NksVs FksA iknkaxqfy;k¡
4&3 ikbZ tkrh FkhA i”p ikn (Hind Limbs) vf/kd “kfDr”kyh]
ikntky (Webbed) ;qDr FksA

fp= Ø- 5-12% Anatosaurus

11- LVsxkslkWjl (Stegosaurus)& bl izk.kh dk oxhZdj.k dsEiVkslkWlZ
ds leku gksrk gSA

;g Mk;ukslkWj (Dinosaur) ehlkstksbd ;qx (Mesozoic era) ds tqjkfld
dky es iF̀oh ij ik;k tkrk FkkA bldks doph; Mk;ukslkWlZ
(Armoured Dinosaurus) dgrs gSaA blds vf/kd Hkkj;qDr okys doph;
Hkkx (Armature) dh mifLFkfr ds dkj.k ;g Mk;ukslkWlZ prq’iknh;
(Quadrupedal) gksrs gSA “kjhj ij dop “kwyh; ;k daVdh; ifÍdk
(Spring plates) ds :i es fLFkr gksrs gSA ;g ,d cMs+ ifj.kke dk
HkkjhHkjde “kkdkgkjh Mk;uklkWlZ (Dinosaurs) Fkk] ftlds vxzikn
(Fore limbs) i”piknks (Hind Limbs) dh vis{kk NksVs gksrs gaSA izk.kh dk
“kjhj dks.kh; (Angular) FkkA vf/kd m¡pkbZ dk Hkkx /kM dk i`’Bh; Hkkx
Fkk rFkk ihNs dk Hkkx NksVk ladqfpr&lk FkkA izk.kh ds “kjhj dk i`’Bh;
Hkkx] nsg peZ (Dermis) ds dM+s lqj{kkRed dop@vkoj.k (Armour) ls
<¡dk FkkA ;g pehZ vkoj.k (Dermal armous) IysV@ifÍdk ,oa iSus Hkkys
(Lance) ds leku mHkkj ds :i esa “kjhj ds i`’Bh; Hkkx iqPN ij
iafDr;ksa esa O;ofLFkr FksA bu IysV~l ifÍdk dh yEckbZ 25 bap ;k vf/kd
FkhA iSjksa es [kwj (Hoof) ds leku lajpuk ikbZ tkrh FkhaA

bl Mk;uklkWlZ (Dinosaurs) dh [kksiM+h (Skull) dk Hkkx vf/kd NksVk
Fkk vkSj efLr’d (Brain) vR;f/kd NksVk lq’kqEuk ds yEcj dfV ds mHkkj
(Lumber Swelling) ls Hkh NksVk FkkA tcM+s esa nk¡r NksVs ,dy ifDr esa
fLFkr FksA efLr’d dk Hkkj 2-5 vkSUl (Ounce) ls de Fkk bl
Mk;ukslkWj dk dqy Hkkj orZeku es ik;s tkus okys thfor gkFkh ls vf/kd
FkkA bl izk.kh us vius ihNs dksbZ lUrfr ugha NksM+hA
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fp= Ø- 5-13% Stegosaurus

12- VªkbZfljsVksIl (Triceratops)–

mioxZ (Sub-Class)& vkdksZlkWfj;k (Archosauria)

x.k (Order) & vkfuZfFkfLp;k (Ornithischia)

mix.k (Sub-Order)& fljsVksfIl;k (Ceratopsia)

;g izk.kh fØVsf”k;l (Creataceous) esa vfUre pj.k esa ik;s tkus okys
Mk;ukslkWlZ FksA izk.kh prq’iknh] Hkkjh Hkjde “kjhj okyk FkkA “kjhj ds
Hkkj ds dkj.k izk.kh prq’iknh FkkA ;g Mk;ukslkWlZ “kkdkgkjh] v.Ms nsus
okys FksA blds fo”kky “kh’kZ ij ,d tksMh yEcs ik”oZd J̀ax
(Horn) ,oa ,d NksVk e/;LFk J̀ax (Horn) mifLFkr FkkA “kjhj Hkkjh] 20
ls 25 fQV yEck ftlesa iwjh yEckbZ dk 1@3 Hkkx flj dk gksrk FkkA
ftl ij J̀ax fLFkr gksrs FkA gkfFk;ksa ds leku bl Mk;ukslkWlZ ds ikn
LrEHk (Pillar) leku FksA ,d NksVh fdUrq eksVh iw¡N (Tail) mifLFkr FkhA
“kjhj dk vkoj.k vf/kd etcwr FkkA eq[k (mouth) vxz Hkkx esa ,d iSuh
dkVus okyh pksap (Beak) ,oa ukd ds }kjk vkofjr gksrk Fkk vkSj us=ksa
ds mij [kksiM+h ij cMs lhax@J̀ax (Horn) fLFkr gksrs FksA xnZu dks
vkofjr djus ds fy, isjkbVy (Parietal) ,oa LDoseksty (squamosal)
vfLFk dk izlkj.k ,d >kyj dks cukrk FkkA fØVsf”k;l (Creataceous)
dky ds ;g Mk;ukslkWj lw[kh tehu ij jgrs Fks vkSj pkjks iSjksa ij xfr
djrs FksA ;g Mk;ukslkWlZ dqN le; rd thfor jgs] blds i”pkr~ Lruh
izkf.k;ksa ds }kjk izfrLFkkfir gq,A

fp= Ø- 5-14% Triceratops
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mi;qZDr o.kZ ls ;g Kkr gks pqdk gS fd Mk;uklkWj dk thou izkjafHkd
ehlkstksbd ;qx (Mesozoic era) esa e/; ;wjksi dh pÍkuksa ls izkjEHk
gqvkA Vªk;fld dky (Triassic Period) esa tks Mk;ukslkWlZ ik;s tkrs Fks
og ek¡lkgkjh Fks] ysfdu dqN Mk;ukslkWj “kkdkgkjh (Herbivorous) FksA
tqjkfld dky ds le; esa vf/kd la[;k esa Mk;ukslkWlZ nksukas doph;
(Armored) ,oa vdoph; (Unarmoured) :i ls ik;s tkrs FksA
fØVsf”k;l (Creataceous) dky ds vfUre pj.kksa esa ek¡lkgkjh
Mk;uklkWlZ vf/kd fodflr Fks ysfdu dqN le; i”pkr ;g foyqIr gks
x;sA budk dqN Hkh “ks’k thfor ugh cpkA dqN oSKkfudksa ds erkuqlkj
bu Mk;uklkWlZ esa vUr}ZU} ;q/n (Intericune war) izeq[k dkj.k Fkk] vU;
nwljs oSKkfudksa ds erkuqlkj [kwuh Lruh izkf.k;ksa us budk uk”k dj
fn;kA ;gh buds foyqIr gksus dk dkj.k gSA tyok;q es ifjorZu Hkh
buds foyqIrh ds dkj.k gSA rki (Heat) esa deh ds Fkyh; Hkkx esa Hkh
ifjorZu bu izkf.k;ksasa ds foyqIrhdj.k dk dkj.k FkkA oSKkfud jksej
(Romer) ds vuqlkj fØVsf”k;l dky HkwxZ foKku dh nf̀’V ls ,d
vR;Ur LFkk;h ,oa lfØ; le; Fkk D;ksafd blh le; gjs&Hkjs likV
eSnkuksa ls cM+h&cM+h m¡ph ioZr Jsf.k;k¡ cuh FkhA bu O;kid HkwxHkhZ;
xfrfof/k;ksa ds dkj.k vusd “kkdkgkjh Mk;ukslkWlZ ds gjs&Hkjs nynyh
(Marshy) vkoklksa dh iw.kZ {kfr gqbZA lkFk gh iF̀oh dh tyok;q es Hkh
O;kid ifjorZu gq, vkSj u;s izdkj ds ikS/kksa dk fodkl gqvk tks fd
“kkdkgkjh Mk;ukslkWlZ ds fy, vuqdwy ugha FksA bu ifjofrZr ifjfLFkfr;ksa
ds dkj.k ;s “kkdkgkjh Mk;ukslkWlZ /khjs&/khjs lekIr gksrs x;sA ek¡lkgkjh
Mk;ukslklZ tks “kkdkgkjh Mk;ukslklZ dk Hk{k.k djrs Fks ;g Hkh /khjs /khjs
Lor% foyqIr gks x;sA vU; er ds vuqlkj fodflr Lruh izkf.k;ksa
ds }kjk bu cqf)ghu Hkhedk; izkf.k;ksa dh lekIrh gqbZA dqN vU; er ds
vuqlkj iF̀oh ds fdlh cMs+ vkdkj ds mYdk fi.M ls Hk;adj VDdj ds
dkj.k vf/kdka”k lthokasa ds uk”k ds lkFk iF̀oh ds okrkoj.k eas ifjorZu
gqvk ftles ;g Hkhedk; izk.kh Hkh lekIr gks x;sA orZeku esa dsoy
thok”e (Fossils) gh izkIr gksrs gSaA

5-3-3 vkfdZvkWIVsfjDl (Archeopteryx)

vkfdZvkWIVsfjDl ,d izkphure i{kh ds :Ik esa tkuk tkrk gSA 19 oha lnh ds
fiNys Hkkx esa ,d vkfn i{kh ds vo”ks’k lksyugkWQu & teZuh (Solenhophen-
Germany) dh fyFkksxzkfQd pwuk izLrj (Lithographic limestone) dh [kkuksa dh
mijh tqjsfld (Upper Jarassic) dYi dh ijrksa ls izkIr gq, gSaA lu~ 1861 esa
oSKkfud ,fMª;kl osxuj (Wagner) us bldks [kkstk vkSj bldk uke
fxzQkslkWjl (Gryphosaurus) j[kkA blds iwoZ gesZu okWu es;j (Herman Von
Meyer) us vxLr 1861 esa ,d ia[kkas dks izkIr fd;k] “kk;n ;g ia[k blh i{kh
dk Fkk vkSj bUgha ia[kksa ds vk/kkj ij bl i{kh dk uke vkfdZvkWIVsfjDl fyFkks-
xzkfQdk (Archaeopteryx lithographica) fn;kA mlh o’kZ ds flrEcj ekg
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es ,d iwjs i{kh ds thok”eh vo”ks’k dh [kkst gqbZA bl thok”e dks
vkfdZvksIVsfjDl lkbeSUlh (Archaeopteryx Siemensii) uke fn;k x;kA blh
i{kh dk frljk thok”e 1956 es izkIr gqvk FkkA lu 1877 esa ,d vU; lnL;
ds vo”ks’k Hkh bl Hkkx ls izkIr gq,] bl lnL; dk uke vkfdZvkfuZl
(Archaeornis) j[kkA thok”e ;k lHkh if{k;ksa ds vo”ks’k orZeku eas cfyZu ds
laxzgky; (Museum) esa j[ks gq, gaSA bu thok”e if{k;ksa dk v/;;u if{k;ksa dk
lh/kk lEcU/k iwoZt Mk,fIlM&ljhlìksa (Diapsid-Reptiles) ls LFkkfir djrk gS
vkSj vk/kqfud if{k;ksa ,oa ljhl`iksa ds e/; dh la;ksth dM+h (Connnecting link)
dks n”kkZrk gS] D;ksafd bu thok”e if{k;ksa es ljhl`i ,oa if{k;ksa nksukas ds y{k.k
ik;s tkrs gSA

thok”e if{k;ksa (Fossil birds) dh lajpuk ,d leku gksus ds dkj.k ,d
gh tkfr esa j[kk x;k D;ksafd ;g tkfr vk/kqfud if{k;ksa ls vf/kd fHkUu FkhA
bl dkj.k bls oxZ&,ohl (Class-Aves) ds ,d uohu mioxZ (Sub-class)
vkfdZvkWfuFkht (Archaeornithes) esa j[kk x;kA f}uke i)fr ds vuqlkj bl
i{kh dk oSKkfud uke vkfdZvksIVsfjDl fyFkksxzkfQdk j[kk x;kA

oxhZdj.k (Classification)

la?k (Phylum)& dkWMsZVk (Chordata) mioxZ (Sub-class)& vkfdZvkWfuZFkht
(Archaeornithes)

lewg (Group)& ofVZczsVk (Vertebrata) thul (Genus)& vkfdZvksIVsfjDl
(Archaeopteryx)

mi&la?k (Sub-phylum)& XuSFkksLVksesVk
(Gnathostomata)

tkfr (Species)& fyFkksxzkfQdk
(lithographica)

oxZ (Class)& ,oht (Aves)

vkfdZvkWIVsfjDl (Archaeopteryx) ds vo”ks’k vk/kqfud i{kh ,o ljhlì
oxZ ds izkf.k;ksa dks lEcfU/kr djus okyh la;ksth dM+h (Connecting link) izLrqr
djrs gaS] D;ksafd mn~fodkl (Evolution) ds ifjorZu&pj.k esa gksus ds dkj.k bl
thok”e izk.kh esa ljhl`iksa (Reptiles) ,oa if{k;ksa (Birds) ds y{k.k mifLFkr
FksA ;g ,d ik:fid (Typical) o{̀koklh (Arboreal) lkekU; dkSos ds vkdkj
dk i{kh Fkk tks fd “kk;n ?kus taxyksa esa fuokl djrk FkkA

5-3-4 vkfdZvkWIVsfjDl ds izeq[k y{k.k (Main Characters of
Archeopteryx)

1- vkfdZvkWIVsfjDl dk “kjhj i{kh leku] “kjhj ia[kkas (Feathers) ls iw.kZ :i
ls <¡dk FkkA “kjhj dk vuqyEc (Longitudinal axis) ljhl`ikas ds leku
FkkA

2- bl izk.kh dh vfLFk;k¡ Bksl Fkh] ysfdu vfLFk;ksa esa ok;qdks"kksa (Air sacs)
dk vHkko FkkA

3- [kksiM+h (Skull) dk ifjek.k cM+k] [kksiM+h esa ljhl`iksa ,oa if{k;ksa nksuksa ds
y{k.k mifLFkr FksA
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4- pksp (Beak) dh mfiLFkr pksap es nk¡r FksA mij ds tcM+s es 26 nk¡r Fks
vkSj fupys tcMss es 6 nk¡r FksA

5- us= (Eyes) vkdkj esa cMs+ LDysjksfVd (Sclerotic ) ds NYys ;qDr FksA

6- ia[kks ij fiPN dsoy vxz Hkqtk ij ik;s tkrs FksA budh vaxqfy;k¡
u[kj;qDr (Clawed) FkhaA

7- ukSry (Keel) LVuZe esa vuqifLFkr FkkA

8- ilfy;k¡ iryh ,oa ,d “kh’khZ (One-handed) gksrh FkhaA blesa vadq”kh
izo/kZ (Uncinate Process) vuqifLFkr FkkA

9- Jksf.k es[kyk (Pelvic girdle) i{kh leku Fkh ftles bfy;e dsoy 6
d”ks#dksa ls lfU/k ;qDr Fkh] tksfd lsØe cukrs FksA

10- va'k es[kyk (Pelvic girdle) detksj ,oa iryh FkhA

fp= Ø- 5-15% Archaeopteryx (Lithographica)

11- d”ks#d n.M (Vertebral column) yEck Fkk] d”ks#dksa dk lsUVª—e
(Centrum) ,EQhlhyLk (Amphicoelous) izdkj dk FkkA

12- xzhok (Neck/cervical) ,oa mnjh; ilfy;k¡ ikbZ tkrh FkhaA

13- fVfc;k ,oa fQcqyk (Tibia and Fibula) iF̀kd~ FkhA izR;sd i”p ikn es 4
u[kj;qDr (Clawed) vaxqfy;k¡ FkhaA

14- iw¡N (Tail) yEch gksrh Fkh ftles vusd LorU= d”ks#dk,¡ (Vertebraes)
gksrh FkhA

15- efLr’d (Bain) likV] ladjk de fodflr FkkA efLr’d es izefLr’d
xksyk)Zz (Cerebral hemisphere) ,oa vuqefLr’d (Cerebellum) vkdkj
esa NksVs FksA
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16- orZeku es oSKkfudksa ds v/;;u ls ;g vkHkkl feyrk gS fd
vkfdZvkWIVsfjDl ,d m’.kikrh (Warm blooded Homiothermal) izk.kh
FkkA

vkfdZvkWIVsfjDl ljhl`i ,oa i{khoxZ ds izkf.k;ksa ds e/; ,d la;ksth
(Connecting link) ds :i esa tkuk tkrk gSA vkfdZvkWIVsfjDl ds ljhlìh;
(Reptilian) ,oa i{kh; (Avian) y{k.k fuEufyf[kr izdkj gS&

¼v½ vkfdZvkWIVsfjDl ds ljhl`ih; y{k.k (Reptilian characters of
Archaeopteryx)–

1- “kjhj dk vuqyEc v{k ljhl`i izkf.k;ksa ds leku yEck FkkA

2- ljhlì izkf.k;ksa ds leku vfLFk;k¡ Bksl FkhaA vfLFk;ksa esa ok;qdks"kksa dk
vHkko FkkA

3- [k.M;qDr yEch iw¡N ikbZ tkrh FkhA

4- tcM+ksa es nk¡r ik;s tkrs FksA nk¡r ljhl`i izkf.k;ksa ds leku uqdhys]
le:ih (Homodont), NksVs] busesy (Enamel) ;qDr FksA

5- ilfy;k¡ ,d “kh’kZ okyh (Monocephalous) FkhA xzhok (Cervical) ,oa
mnjh; (Abdominal) ilfy;k¡ ikbZ tkrh FkhA vadq”kh izo/kZ vuqifLFkr
FksA

6- va'k es[kyk (Pectoral girdle) detksj ,oa iryh FkhA

7- LVuZe (Sternum) ukSry (Keel) jfgr FkkA

8- dkiZYl (Carpals) ,oa esVkdkiZYl (Metacarpals) LorU= FksA

9- d”ks#d (Vertebraes) ,EQhlhyl (Amphicoelous) izdkj ds FksA

10- us=ksa (Eyes) ds pkjks vksj LDysjksfVd NYys (Sclerotic rings) ik;s tkrs
FksA

11- iw¡N es 13&20 LorU= d”ks#d (Vertebraes) ik;s tkrs FksA iqPN
d”ks#d lesfdr gksdj ikbxksLVkby (pygostyle) dks ugha cukrs FksA

12- d”ks#d n.M (Vertebral column) dh yEckbZ vf/kd FkhA

13- i”p ikn (Hind limbs) dh vfLFk;k¡ ljhl`i ds leku FkhA fVfc;k ,oa
fQcqyk (Tibia and fibula) iF̀kd~ FkhA izR;sd i”p ikn es 4 u[kj;qDr
(Clawed) vaxqfy;k¡ FkhA

14- efLr’d ljhlì izkf.k;ksa ds leku fpduk (Smooth), l¡djk
(Narrow) ,oa de fodflr FkkA izefLr’d xksyk)Z (cerebral
hemisphere) ,oa vuqefLr’d (Cerebellum) dk vkdkj NksVk FkkA
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¼c½ vkfdZvkWIVsfjDl ds i{kh; y{k.k (Avian characters of
Archaeopteryx)–

1- lEiw.kZ “kjhj fiPNksa (Feathers) ds vkoj.k ls iw.kZ :Ik ls <¡dk FkkA

2- iw¡N (Tail) ds nksuksa ik”oksZa ij iqPN fiPN (Rectrices feathers) if{k;ksa
ds leku ik;s tkrs FksA

3- jsfetsl (Remiges) fiPN (Feathers) if{k;ksa ds leku izkjfEHkd
(Primaries) ;k esVkdkiksZfMftVYl (Metacarpodigitals) ,oa f}rh;d
(Secondaries) ;k D;qfcVYl (Cubitals) esa foHkkftr FksA

4- “kjhj ij ik;s tkus okys “ks’k fiPN (Feathers) vk/kqfud if{k;ksa ds leku
dksey FksA

5- [kksiM+h (Skull) if{k;ksa ds leku vkdkj esa cM+h FkhA [kksiMh lesfdr
vfLFk;ksa ls cuh FkhA

6- [kksiM+h eksuksdksUMk;fyd (Monocondylic) Fkh ;k [kksiM+h esa ,d
dikyh;& vfLFkdUn (Occipital condyle) ik;k tkrk FkkA

7- us= dksVj (Eye orbits) if{k;ksa ds leku FksA

8- ‘U’ vkdf̀r dk QdqZyk (Furcula), DySfodYl (Clavicles) vfLFk;ksa ds
lesdu ls cuk FkkA

9- jsfM;l ,oa vYuk (Radius and ulna) vf/kd fodflr FkhA

10- vxz mikax (Fore limbs) fiPNksa ds :i es :ikUrfjr Fks vkSj mlesa rhu
vaxqfy;k¡ FkhA vaxqykfLFk;k¡ iF̀kd~ FkhA

11- isfYol (Pelvis) ,oa Ik”p mikax (Hind limbs) Hkh if{k;ksa ds leku Fks
Jksf.k (Pelvis) yEch vkSj ihNs dh fn”kk dh vkSj if{k;ksa ds leku FkhA

12- i”p mikax (Hind limbs) yEcs pkj u[kj;qDr (clawed) vaxqfy;k¡ FkhaA
izFke vaxqyh ihNs dh vksj rFkk “ks’k rhu vxz fn”kk dh vkSj fLFkr FkhaA

13- dUVwj fiPN (Contour feathers) xnZu ds vk/kkj ij rFkk dksoVZl ij
(Wing coverts) ik;s tkrs FksA

14- vaxwBk (Hallux) NksVk ,oa ihNs dh vkSj eqMk gqvk izfrjks/; (Opposable)
ds :i esa gksrk FkkA

15- efLr’d [kksy (Brain case) if{k;ksa ds leku FkkA

16- tcM+ksa dk pksap (Beak) esa :ikUrj.k gksrk FkkA

17- i”p mikaxkas ls if{k;ksa ds leku pyrs FksA
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fp= Ø- 5-16% Archaeopteryx: (A) Restoration as an Arboreal Glider,
(B) Reconstruction as a Cursorial Predator,

(C) Showing Detailed Structure

5-3-5 vkfdZvkWIVsfjDl dk egRo
(Importance of Archaeopteryx)

vkfdZvkWIVsfjDl dh lajpuk rFkk ljhl`ih; ,oa i{kh; nksuksa izkf.k;ksa ds y{k.kksa
dh mifLFkfr ds vk/kkj ij ;g vkHkkl gksrk gS ;k fu’d’kZ fudyrk gS fd bl
izk.kh esa okLrfod mM+us dh {kerk ugha Fkh vkSj ;g izk.kh dsoy foliZu@
vojksgu (Glide/Volplane) gh dj ldrk FkkA ;g izk.kh ,d o{̀k ls nwljs o{̀k
ij foliZu ds }kjk gh tkrk gksxk] D;ksafd vk/kqfud if{k;ksa ds foijhr bl i{kh
es LVuZe vkdkj esa NksVk rFkk ukSry foghu (Without keel) FkkA bl rF;
ls ;g Li’V gksrk gS fd lajpukRed y{k.k if{k;ksa dk ljhl`iksa ls mn~xe dks
n”kkZus dh vfrfjDr ;g Hkh n”kkZrk gS fd i{kh mlh vkdksZUlkWju LrEHk
(Archansauran stem) ls fodflr gq, gaS ftlls Mk;ukslkWj lewg (Dinosaur
group) dk mn~xe (Origin) gqvk FkkA ;s ljhl`ih; (Reptilian) o{̀koklh izk.kh
tksfd vkfuZfFkf”p;k lewg (Ornithischia group) ls lEcfU/kr gS] ?kus taxyksa esa
okl djrs Fks vkSj dwnus ,oa o{̀kksa ds chp foliZ.k (Glide) djus esa l{ke Fks
vkSj if{k;ksa esa okLrfod mMku (Flight) dk izkjEHk loZizFke foliZ.k ls gqvk
gksxkA mi;qZDr rF;ksa ls ;g fl) gks tkrk gS fd i{kh] ljhl`i izkf.k;ksa
(Reptilian) ls fodflr gq, gSaA

viuh izxrh tk¡fp, (Check Your Progress)

11- fuEu esa fdlds vuqlkj Mk;ukslkWlZ dh mRifÙk dkfVykslkWlZ LrEHk ls
gqbZ Fkh\

¼v½ D;wfo;j (c) g;wus

¼l) oksYV oqM (n) ySekdZ
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12- foyqIr izk.kh ds vUrxZr dkSu&dkSu ls izk.kh vkrs gaS\

¼v½ vd”ks#d izk.kh ¼c½ d”ks#d izk.kh

¼l½ ¼v½ $ ¼c½ nksuksa ugh ¼n½ dksbZ ugha

13- Mk;ukslkWlZ fdl mi&oxZ ds izk.kh gaS\

¼v½ vkdksZlkWfj;k ¼c½ lkWfjfLp;k

¼l½ vkfuZfFkfLp;k ¼n½ lkWjksiksMk

14- x.k vkfuZFkksiksMk ds Mk;ukslkWlZ gS&

¼v½ bXusoksMku ¼c½ LVsxkslkWjl

¼l½ dsEiVkslkWjl ¼n½ ¼v½ $ ¼c½ nksuksa

15- euq’; dks Mk;uklkWlZ ds ckjs es fdl o’kZ rd Kkr ugha Fkk\

¼v½ 1774 ¼c½ 1824

¼l½ 1924 ¼n½ 1874

16- cÙk[k pksap Mk;ukslkWlZ fdldks dgrs gaS\

¼v½ bXosuksMku ¼c½ dsEiVkslkWjl

¼l½ fMIyksMksdl ¼n½ VªkblsjsVkjl

17- mix.k FkhjksiksMk ds vUrxZr dkSu&ls Mk;ukslkWlZ vkrs gSa\

¼v½ xksxksZlkWjl ¼c½ vkfuZFkskysLVsl

¼l½ Vk;jsukslkWlZ ¼n½ lHkh

18- Mk;ukslkWlZ loZizFke fdl LFkku ij ik;s x;s\

¼v½ vÝhdk ¼c½ vesfjdk

¼l½ teZuh ¼n½ U;wthySaM

19- fdl ns”k es Mk;ukslkWlZ ugha ik;s x;s gaS\

¼v½ vkWLVsªfy;k ¼c½ vÝhdk

¼l½ ;wjksi ¼n½ U;wthySaM

20- Mk;ukslkWlZ fdl LFkku ij mRiUu gq,\

¼v½ ,f”k;k ¼c½ vkWLVsªfy;k

¼l½ mÙkjh vVykafVd csflu ¼n½ vkdZfVd {ks=
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5-4 izk.kh HkkSxksfyd forj.k
(Zoo-geographical Distribution)

ìFoh ij fofHkUu izdkj ds vla[; tho&tUrq jgrs gaSA thokas dh la[;k rFkk
fofo/krk bruh vf/kd gS fd budk forj.k Hkw&e.My ij leku :i ls ugha
fd;k tk ldrk gSA fQj Hkh izR;sd tkfr ds forj.k dk fuf”pr {ks= gksrk gS
vkSj og mlh esa lcls vf/kd lQyrkiwoZd jg ldrh gSA blh ds vk/kkj ij
lEiw.kZ tUrq&leqnk; dks fuf'pr Hkw&[k.Mksa es ck¡Vk x;k gSA okysl (A.R.
Wallace) us Hkw&e.My ds ry dks 6 izns'kksa es ck¡Vk gSA izR;sd izns'k es fof'k"V
tsusjk (Genera) rFkk tkfr;k¡ (Species) ik;h tkrh gaSA bu izknsf”kd tUrqvksa
dks izkf.ktkr (Fauna) dgrs gSa rFkk izns”k dks ifje.My (Region) dgrs gaSA ;s
ifje.My fuEufyf[kr gSa&

1- isfyvkdZfVd ifje.My (Palaearctic Region)

2- fuvkdZfVd ifje.My (Nearctic Region)

3- fu;ksVªkWfid ifje.My (Neotropic Region)

4- bfFkvksfi;u ifje.My (Ethiopian Region)

5- vksfj,.Vy ifje.My (Oriental Region)

6- vkWLVsªfy;u ifje.My (Australian Region)

5-4-1 isfyvkdZfVd ifje.My (Palaearctic Region)

1- HkkSxksfyd lhek,¡ (Geographical Limits)& ;g iqjkus fo'o dk
mÙkjh Hkkx gS ftlesa ;wjksi] phu] tkiku mÙkjh vÝhdk] lgkjk]
lkbcsfj;k] Hkwe/; izns'k] eapwfj;k] fgeky; rFkk vjsfc;k ds mÙkj ds
leLr izns”k lfEeyr gSA ;g LFky }kjk bfFkvksfi;u rFkk vksfj,.Vy
ifje.Myksa esa tqM+k gSA bldk {ks=Qy yxHkx 1]40]00]000 oxZ ehy gSA

2- HkkSfrd fo’ks"krk,¡ (Physical Features)& bl ifje.My dh tyok;q
B.Mh gS ftlesa mÙkjh; /kqzoh; tyok;q dk vkHkkl gksrk gS blesa “kq"d
eSnku rFkk ue lnkcgkj ou gSA ,f”k;k rFkk vÝhdk esa “kq"d eSnku gSA
iwohZ ,f”k;k] phu rFkk tiku esa i.kZikrh o{̀kksa ds ou gSA bl ifje.My
esa rkiØe rFkk o"kkZ dh fofo/krk cgqr gSA

3- izkf.ktkr (Fauna)& bl ifje.My esa ikfjfLFkfrd fofo/krkvksa ds
vf/kd gksus ds dkj.k izkf.ktkr (Fauna) vf/kd lè) ugha gS] vr% blesa
fofo/krk,¡ vf/kd ik;h tkrh gSA bl ifje.My ds izkf.ktkr fuvkdZfVd
ifje.My ds izkf.ktkr ds lkFk dkQh lekurk iznf”kZr djrs gaSA

bl ifje.My ij d”ks#fd;ksa ds 135 oa”k gS] ftuesa Lru/kkfj;ksa ds 33]
if{k;ksa ds 68] ljhl`i ds 24] mHk;pjksa ds 10 rFkk vkyo.k tyh;
eNfy;ksa ds 13 oa”k lfEefyr gaSA
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4- eNfy;k¡ (Fishes)& bl ifje.My esa flfizfuM~l (Cyprinids) dh dbZ
tkfr;k¡] dSV fQ”kst (Cat Fishes) dh dqN tkfr;k¡ rFkk pSfuM
(Channids), ifpZM (Perchids), dkschfM (Cobitides), ,suscSf.VM~l
(Anabantids) rFkk eSLVkdsfEcfyM~l (Mastacembelids) dh dqN
vyo.kh; tkfr;k¡ Hkh ik;h tkrh gaSA Mkfy;k (Dallia) eNyh] iwohZ
lkbcsfj;k rFkk iSfMy fQ”k (Paddle fish) dsoy phu eas ik;h tkrh gSA

5- mHk;pj (Amphibia)& blesa vf/kdka'k mHk;pj iw¡N;qDr gSA bueas
usDVwjl (Nacturus), lkbju (Siren), ,EQh;wek (Amphiuma) rFkk
izksfV;Lk (Proteus) izeq[k gSA iwohZ ,f”k;k esa ik;s tkus okys lSykeS.Mj

(Salamander) yxHkx
11
2

QhV yEck gksrk gSA

iqPNghu mHk;pjksa es jkuk (Rana), eas<d] gk;yk (Hyla), cqQks (Bufo)
rFkk jSdksQksjl (Rhacophorus) vkfn eas<d feyrs gaSA

fp= Ø- 5-17% Zoo-geographical Regions of the World

6- ljhl`i (Reptiles)& bl ifje.My esa ljhl`i vf/kd fodflr ugha gSaA
dqN fytkMZl (Lizards) dqN fLdad (Skinks), dqN dNq, (Turtle) rFkk
liksa Z dh dqN tkfr;k¡ ik;h tkrh gSaA buesa ls ,d Hkh oa”k LFkkfud
(Endemic) ugha gSA blesa dsoy okbij] fiVokbij] dksY;qfczM vkfn liZ
feyrs gS aA

ifje.My ds nf{k.kh Hkkx es VsLVqMks (Testudo) o Vªk;ksfuDl (Trionyx)
uked dNq,] phuh ?kfM;ky] dSesfy;ksu] oSjsul (Varanus), fVQykWIl
(Typhlops) rFkk lS.Mcksvk (Sandboa) vkfn feyrs gaSA

7- i{kh (Aves)& bl ifje.My esa if{k;ksa ds yxHkx 53 oa'k ik;s tkrs gaS
ftuesa ls 17 oa”k vU; izns”kksa eas Hkh ik;s tkrs gSa rFkk “ks’k oa”k izoklh
(Migrated) if{k;ksa ds gSaA ;s oa'k xzsCl (Grebes), fdax fQ”kj (King
Fisher), ywu (Loon), lkjl (Herons), cxqys (Storks), cÙk[k (Duck)]
dks;y (Cuckoo), dBQksMok (Woodpecker), Hkjri{kh] (Lark)
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uhydaB (Jays), dkSvk (Crow), fQap (Finches) rFkk LVkjfyax
(Starlings) vkfn if{k;ksa ds gSa tks bl ifje.My esa ik;s tkrs gSaA

8- Lruh (Mammalia)& bl ifje.My esa Lrfu;ksa ds 33 oa”k feyrs gaS
ftuesa ls dsoy nks oa”k LisysflMh (Spalacidae) rFkk LDysfofjMh
(Scleviridae) ;gk¡ ds LFkkuh; oa”k gSa tks vU; izns”kksa eas ugha ik;s tkrs
gSaA bueas vfrfjDr bl ifje.My esa choj (Beavers), eksYl (Moles),
gStgkWx (Hedgehogs), iaMk (Panda), lqvj (Pigs), fxygjh] pwgk]
“k”kd] fgj.k] dqÙks] fcYyh vkfn ds oa”k ik;s tkrs gaSA

isfyvkdZfVd ifje.My ds mi{ks= (Palaearctic’s Sub-division)

bl ifje.My dks pkj mi&izns”kksa ;k mi&{ks=ksa esa foHkkftr fd;k tkrk gS&

1- ;wjksih; mi&{ks= (European Sub-division)& blds vUrxZr
mÙkjh ,oa e/; ;wjksi] dkyk lkxj lfEefyr gSA bl mi&{ks= es 85 oa”k
d”ks#d izkf.k;ksa ds ik;s tkrs gaS] ftlesa ls 6 mHk;pjh (Amphibians),
ljhl`i (Reptiles), 6 rFkk “ks’k if{k;ksa ,oa Lruh izkf.k;ksa ds vusd oa”k
gksrs gaSA ek;ksxsy (Myogale) Lruh izk.kh LFkkfud gSA

2- e/; ;wjksih; mi&izns’k (Middle European Sub-division)& blds
vUrxZr “ks’k ;wjksi] mÙkjh vÝhdk] ,f”k;k ekbuj] bZjku] vQxkfuLrku
rFkk CkywfpLrku vkrs gSaA ;g izk.kh lewg dh nf̀’V ls lcls lè)
mi&{ks= gSA LFkyh d”ks#d dh la[;k 124 oa”kksa dh gSA Lruh izkf.k;ksa esa
gkFkh] Jq (Shrew)] gk;uk (Hyaena) rFkk if{k;ksa esa iSLVj izeq[k gSA

3- lkbcsfj;u mi&izns’k (Siberian Sub-division)& bl mi&{ks= esa
fgeky; ds mÙkj dk mÙkjh ,f”k;k dk Hkkx vkrk gSaA tyok;q vR;Ur
mxz gSA LFkyh d”ks#d dh la[;k 94 oa”kksa dh gksrh gS ftlesa ls Lruh
izkf.k;ksa es ;kdZ] eLdMh;j ,oa eksy izeq[k oa”k gSA

4- eUpqfj;u mi&izns’k (Manchurian Sub-division)& blesa eaxksfy;k]
tkiku] dksfj;k rFkk eUpqfj;k ds {ks= vkrs gSaA d”ks#d izkf.k;ksa ds 102
oa”k ik;s tkrs gSaA Lruh-izkf.k;ksa esa yaxwj] phuh ty èx] xzsV ik.Mk rFkk
xqfPN èx LFkkfud gSA

5-4-2 fuvkdZfVd ifje.My (Nearctic Region)

1- HkkSxksfyd lhek,¡ (Geographical limits)& bl ifje.My esa
m’.kdfVcU/k ds mÙkj esa vesfjdk] xzhuyS.M] U;wQkm.MyS.M rFkk
eSfDldks ds iBkjh Hkkx lfEefyr gaSA ;g Hkkx pkjkas vksj ls leqnz }kjk
f?kjk gS vr% lcls iF̀kd~ gSA ;g dsoy LFky dh ,d ladh.kZ iV~Vh
ds }kjk e/; vesfjdk ls tqM+k gSA

2- HkkSfrd fo'ks"krk,¡ (Physical Features)& bldh tyok;q
isfyvkdZfVd ifje.My dh Hkk¡fr “khrks’.k gS rFkk bldh tyok;q
ifjorZu”khy gSA blds if”peh Hkkx esa mÙkj&nf{k.k dh vksj QSyh
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foLr̀r ekyk,¡ gSA mÙkj es xzhuyW.M dh vkdZfVd iV~Vh gS tgk¡ cQZ
teh jgrh gSA mÙkjh vesfjdk ds iwohZ Hkkx esa i.kZikrh rFkk e/; Hkkx
esa ?kkl ds eSnku gSA

3- izkf.ktkr (Fauna)& bl ifje.My esa isfyvkdZfVd rFkk fu;ksVªkWfidy
(Neotropical) e.Myksa ds fefJr tUrqlewg ik;s tkrs gaSA bleas
d”ks#fd;ksa ds 120 oa”k gaSA ftlesa ls Lru/kkfj;ksa ds 26] if{k;ksa ds 40]
ljhl`iksa ds 21] mHk;pjksa ds 14 rFkk vyo.kh; ty dh eNfy;ksa ds 24
oa”k ik;s tkrs gSaA

4- eNfy;k¡ (Fishes)& vyo.kh; ty dh eNfy;ksa esa iSfMy fQ”k
(Paddle Fish), flfizfuMh (Cyprinidae), dSVfQ”k (Catfish),
ysfiMksfLV;l (Lapidosteus), g;wjks (Huro), fiy;ksek (Pileoma),
izkseksfVl (Promotis), cksfy;kslkse] (Boleosoma), fczVyl (Brytlus),
uksVwjl (Noturus), lkYeksfuM (Salmonids) vkfn eNfy;k¡ ikbZ tkrh
gSaA

5- mHk;pj (Amphibia)& ;gk¡ iw¡N;qDr mHk;pjksa dk vkf/kD; gSa
ftuesa ,EQh;wek (Amphiuma), ,EchLVksek (Ambystoma), ,DlksyksVy
(Axolotl), lkbju (Siren) vkfn izeq[k oa”k gSA iqPNfoghu mHk;pjks a esa
jkuk (Rana), cqQks (Bufo), gk;yk (Hyla) gSA bl ifje.My ds fo”ks’k
mHk;pjksa es LdsfQvksil (Scaphiopus), L;wMsfØl (Pseudacris)
rFkk ,fØl (Acris) gSA

6- ljhl`i (Reptiles)& ljhlì bl ifje.My ds dkQh lè) izk.khA
Vªk;ksfuDl (Trionyx)] dLrwjh dNqvk (Musk-turtle), ,ehfMu
(Emydine) rFkk ?kfM;ky ,oa exjePN ;gk¡ lkekU; :i ls ik;s tkus
okys ljhl`i gSA

vkSfQ;kslkWjl (Ophiosaurus) rFkk ÝkbukslksEkk (Phrynosoma) dsoy
VSDlkl esa rFkk ghyksMekZ (Heloderma) e/; vesfjdk esa ik;s tkus okys
fytkMZ gSA

liksZa esa jSfVy liZ (Rattle snakes) ;gk¡ ds fof”k’V liZ gSA buds
vfrfjDr ;gk¡ fiVokbij] izoky liZ (Coral snake), dksY;qfczM
(Colubrids) vkfn liZ ik;s tkrs gaSA

7- i{kh (Aves)& bl ifje.My ij if{k;ksa ds 49 oa”k gS ftuesa vf/kdka”k
ifje.My esa nwj&nwj forfjr gSA ;gk¡ ds i{kh izk;% isfyvkdZfVd rFkk
fu;ksVªkWfidy izns”kksa ds leku gSA

dkehvk (Chamaea), dSFkjisl (Catherpes), ls.VªksfuDl (Centronyx),
filhdkoZl (Picicorvus), gkbySVksel (Hylatomus), D;wfiMksfu;k
(Cupidonia), vkWfjisjl (Auriparus), Qkbyksgsyk (Phylohela)
vkfn ;gk¡ ds LFkkfud (Endemic) i{kh gSA
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buds vfrfjDr ;gk¡ ywUl (Loons), isfydu] fx) (Vultures), lkjl
(Herons), ckt (Hawks), cÙk[k] dcwrj] mYyw] xksV ldj (Goat
sucker), gfeax cMZ (Humming bird), jsu (Wrens), ykdZ (Larks)
vkfn i{kh Hkh lkekU; :i ls ik;s tkrs gSaA

8- Lruh (Mammalia)& LVkjukst eksy (Starnose mole), dukMk dk
lsMh (Canadian Porcupine), vesfjdu cStj] yEch Vk¡x okyk pexknM
vkfn ;gk¡ ds fof”k’V LFkkfud (Endemic) Lruh gaSA

buds vfrfjDr usoys (Weasels), mMu fxygjh (Flying Squirrels),
dwnus okys pwgs (Jumping mouse), vksiksle] NNw¡nj] “k”kd] Hkkyw] èx]
cholZ vkfn Hkh bl ifje.My esa ik;s tkus okys Lruh gSA

fuvkdZfVd izns’k ds mi&{ks= (Nearetic’s Sub-divisions)

fuvkdZfVd izns’k@{ks= dks oSysl (Wallace) us fuEufyf[kr pkj
mi&{ks=ksa@miizns’kksa (Sub-division) esa foHkkftr fd;k gS&

(i) dsfyQksfuZ;k mi&{ks= (California Sub-division)& bl mi&{ks= esa
mÙkjh vesfjdk ds fl;jk] foosnk] dkLdM Js.kh ls okudw }hi
(Vancouver Island) fczfV'k dksyfEc;k (British Columbia) ds
dqN }hi vkrs gaSA LFkyh izkf.k;ksa ds 86 oa”k vkrs gaS] ftuesa ls 21 Lruh
izkf.k;ksa ds oa”k] 49 if{k;ksa ds oa”k] 8 ljhlì rFkk 8 mHk;pjh
(Amphibians) ds oa”k vkrs gaSA LFkkfud izkf.k;ksa ds vUrxZr pSesbMh
(Chameidae) oa”k] osEikbj pexknM (Vampire bat) rFkk LorU= iw¡N
okys pexknM vkfn izk.kh gksrs gaSA

(ii) dukMk mi&{ks= (Canada Sub-division)& blds vUrxZr mÙkjh
vesfjdk ds “ks’k Hkkx ,oa xzhuyS.M (Green land) vkrs gaSA izkf.k leqnk;
esa jsufM;j (Reindeer), ckblu (Bison), ySfeax (Lemming), XywV~Ul
(Gluttons), lQsn Hkkyw rFkk cQhZyh vkdZfVd ykseMh eq[; gaSA

(iii) pÍkuh ioZr mi&{ks= (Rocky Mountain Sub-division)& ;g {ks=
dSyhQksfuZ;k ds iwoZ esa mBk rFkk lw[kk {ks= gSA LFkyh d”ks#d izkf.k;ksa ds
vUrxZr 107 oa”k izkIr gksrs gaSA dksbZ Hkh izk.kh LFkkfud ugha gksrk gSSA bl
{ks= es igkM+h cdjk] ckblu (Bison), pjkxkg ds dÙks (Cyonomys)
rFkk fo’kSyh fNidyh lfEefyr gSA

(iv) ,ys?ksuh mi&{ks= (Alleghany Sub-division)& blesa iwohZ la;qDr
jkT; vesfjdk rFkk og̀r~ >hysa vkrh gaSA izkf.k leqnk; eas vksiksle eksy]
osEik;j pexknM (Vampire bat), dcwrj] rksrk] dsjksfyuk rksrk
(Carollina parrot) izeq[k gSaA
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5-4-3 fu;ksVªkWfidy ifje.My (Neotropical Region)

1- HkkSxksfyd lhek,¡ (Geographical Limits)& bl ifje.My es nf{k.k
vesfjdk] e/; vesfjdk] nf{k.k eSfDldks dk fupyk m’.k&dfVcU/kh;
izns”k rFkk if”peh }hilewg (West Indies) lfEefyr gSA

2- HkkSfrd xq.k (Physical Features)& ;gk¡ dh tyok;q m’.k&dfVca/kh;
gS] fdUrq nf{k.k vesfjdk ds nf{k.k Hkkx dh tyok;q “khrks’.k gSA ;gk¡ ?kus
ou o ?kkl ds eSnku QSys gq, gSaA vestu ?kkVh esa lnkcgkj ou rFkk
lokuk o vtsZ.Vkbuk esa i.kZikrh o{̀kksa ds ou vkSj ?kkl ds eSnku gSA nf{k.k
vesfjdk ds if”peh Hkkx dh tyok;q “kq’d gSA ifje.My esa tyok;q dh
fofo/krk ds dkj.k fofHkUu izdkj ds tUrq ik;s tkrs gSaA

3- izkf.ktkr (Fauna)& bl ifje.My es LFkyh; d”ks#fd;ksa ds 155 oa”k
ik;s tkrs gaS ftuesa 39 oa”k LFkkfud gSA “ks’k izk.kh vU; izns”kksa dh Hkk¡fr
gSaA

4- eNfy;k¡ (Fishes)& ;gk¡ dkiZ dqy dh eNfy;ksa dk vHkko gSA ;gk¡
ik;h tkus okyh LoPN tyh; eNfy;k¡ fuEufyf[kr izdkj gS& dSjkfl;u
eNfy;k¡ (Characian fishes), dSVfQ”k (Catfish), ftEuksfVM~l
(Gymnotids), VªkbxksfuM (Trygonid) rFkk QsQM+s okyh eNfy;k¡
ysfiMkslkbju (Lepidosirent)A

5- mHk;pj (Amphibia)& bl ifje.My ij iqPNghu mHk;pjksa ds 14
oa”k feyrs gaS ftuesa jkuk] cqQks] ikbik rFkk gk;yk lkekU; :i ls ik;s
tkus okys oa”k gaSA buds vfrfjDr flflfy;Ul (Caecilians),
lkbQksuksfIll (Siphonopsis) rFkk jkbuksVsjhek (Rhinoterema) tkfr;k¡
Hkh ik;h tkrh gaSA ikbfiMh (Pipidae), IySDVksesf.VMh (Plactomantidae)
rFkk gkbyksfIylkbMh ;gk¡ dh LFkkfud (Endemic) fof”k’V tkfr;k¡ gSaA
iw¡N okys mHk;pjksa es fLiysfiZl (Spelerepes) ;gk¡ ds LFkkfud oa”k gaSA

6- ljhl`i (Reptiles)& ;gk¡ ds ljhl`i fuvkdZfVd] bfFkvksfi;u rFkk
vksfj,.Vy izns”kksa ds leku gSA ;gk¡ exjePNksa esa ,yhxsVj (Alligator),
dNqvksa esa MekZVsfel (Dermatemys), LVwjksVkbil (Stourotypus),
iSYVkslSQsyl (Paltocephalus) rFkk dSyhl (Chelys) vkfn ds oa”k
izeq[k gaSA

fytkM~lZ ds 15 oa’k ik;s tkrs gSa ftuesa ik¡p ;gk¡ ds LFkkfud
(Endemic) gaS& fgyksMfeZMh (Helodermidae), ,ukfM,Mh (Anadiadae),
dkbjksdksfyMh (Chirocolidae)] ldksZlkWfjMh (Cercosauridae) rFkk
vkbfQflvkbMh (Iphisiaidae)–

1- liZ (Snakes)& ;gk¡ fVQykWIl (Typhlops), ysIVksfVQykWaIl
(Leptotyphlops)] dksY;qfczM~l (Colubrids), dksjy liZ (Coral Snakes),
cksvkl (Boas), fiVokbij (Pit viper) vkfn liZ ik;s tkrs gSaA buds
vfrfjDr Mªksfedl (Dromicus), ,fiØsV~l (Epicrates) vaxfy;k¡
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(Ungalia) rFkk ,yIl (Elaps) ;gk¡ ds fo”ks’k LFkkfud (Endemic) liZ
gaSA

2- i{kh (Aves)& bl ifje.My dks ^i{kh izns’k* Hkh dgrs gaSA ;gk¡ if{k;ksa
ds 67 dqy ik;s tkrs gS ftuesa 23 dqy lhfer forj.k okys gaS rFkk nks
LFkkfud gaSA

fj;k (Rhea), vesfjdu vkWfLVªp rFkk fVukel (Tinamus) vkfn u mMus
okys fo”ks’k {ks=h; i{kh gaSA xk;d i{kh (Song-bird) dh vuqifLFkfr ;gk¡
dk fo”ks’k la;ksx gSA cVsjksa (Quails) esa dsoy QhtsUV (Pheasant) tkfr
gh ;gk¡ ik;h tkrh gSA

vckchy (Swallow), fLo¶V (Swift)] dBQksMok (Woodpecker), lkjl
(Heron), vkbfcfll (Ibeses), dcwrj] rksrs] xksV ldj (Goat Sucker),
cÙk[k (Ducks), cxqys (Storkes), IykWolZ (Plovers) vkfn ;gk¡
lkekU; :i ls ik;s tkus okys i{kh gaSA

buds vfrfjDr bl ifje.My ds {ks= fo”ks’kh (Endemic) if{k;ksa ds
fuEufyf[kr dqy ik;s tkrs gS& dsfjvkekbMh (Cariamidae), fVukekbMh
(Tinamidae), cqdksukbMh (Puff birds), lksQkbMh (Safaidae),
isfyfefMbMh (Honned Screames), QkfeZdsjkbMh (Anti-thrusher),
xsYcqfyMh (Jacanas), fjvkbMh (Rheaidae) vkfn&

Lruh (mammalia)& ;gk¡ Lrfu;kas ds 32 dqy ik;s tkrs gaS ftuesa 10
dqy LFkkfud gS rFkk “ks’k forfjr gaSA

;gk¡ VkYihMh (Talphidae), vkflZMh (Urcidee-Hkkyw), lfoZMh
(Cervidae), èx] cdjh o HksM vkfn vU; izns”kksa esa lkekU; :Ik ls ik;s
tkus okys Lruh ;gk¡ ugh feyrs gaSA

;gk¡ ds LFkkfud Lrfu;ksa ds dqy fuEufyf[kr izdkj gS&
vkWDVksMksf.VMh (Octodontidae), ,dfeMh (Echimyidae), LykWaFk] czsfMiksMkbMh
(Bradypodidae), MsfliksMkbMh (Dasypodidae), fpafpfyMh (Chinchillidae),
dhVHk{kh] fejesdksQsxkbMh (Myrmecophagide), MkbMSfYQMh (Didelphidae)
rFkk lhuksysfLVMh (Cenolestidae)A

fu;ksVªkWfidy ds mi{ks= (Neotropical’s Sub-divison)

bl {ks= dks fuEufyf[kr pkj mi&{ks=ksa esa foHkkftr djrs gSa&

(i) czkthy mi{ks= (Brazil Sib-division)& bl mi&{ks= esa mÙkj esa
iukek] Hkw&lfU/k rd rFkk nf{k.k vesfjdk esa m’.k&dfVcU/kh; ou izns”kksa
rd dk Hkkx vkrk gSA bl mi&{ks= esa vesfjdu cuNj] osEik;j
pexknM (Vampire) vesfjdu LykWFk (Sloth), vksikslkse] vkesZfMyh]
Vsihj (Tapir) vkfn izeq[k gSaA
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(ii) fpyh mi&{ks= (Chile Sub-division)& blds vUrxZr nf{k.k vesfjdk ds
if”peh rV ij is# ds ,.Mht ls cksfyfo;k (Bolivia) {ks= ij vkrk gSa
bldk izeq[k izk.kh ykek (Lama), fpafpyk (Chinchila) vkby i{kh gSA

(iii) osLVb.Mht mi&{ks= (West Indies Sub-division)& blds VkscSxks
rFkk fVªuhMkM ds vykok LeLr if”pe }hi lewg ds {ks= vkrs gaS LFkyh
d”ks#d ds 76 oa”k ik;s tkrs gSaA buesa ls 7 Lruh] 47 oa”k i{kh ds] 16
ljhl`i] 6 mHk;pjh gSA dk¡aVsnkj pMk] Iyk.VdVj] vesfjdu dhij ,oa
baMs.VsV izk.kh izeq[k gSA

(iv) eSfDldu mi&{ks= (Mexican Sub-division)& ;g mi&{ks= iukek
ifje.My ds mÙkj rFkk ladh.kZ LFky lsrq rd lhfer gSA og {ks=
mÙkjh ,oa nf{k.kh vesfjdk dks tksM+rk gSA rkihj (Tapir), dhpM ds
dNq, (Mud terrapins), ,saxqbMh (Anguidae) izk.kh izeq[k gSaA

5-4-4 bfFk;ksfi;u ifje.My (Ethiopian Region)

1- HkkSXkksfyd lhek,¡ (Geographical Limits)& blesa lgkjk e#LFky ds
nf{k.k esa fLFkr vÝhdk] eSMkxkLdj] nf{k.k vjc vkfn “kkfey gSaA ;g
Åij esa lgkjk e#LFky ds }kjk isfyvkdZfVd izns”k ls tqM+k gS ijUrq
lgkjk e#LFky HkkSxkfyd vojks/k dh Hkk¡fr dk;Z djrk gS] D;ksafd rhu
vksj ls leqnz ls f?kjk gSA

2- HkkSfrd fo’ks"krk,¡ (Phyisical features)& ;g eq[;r% m".k dfVcU/kh;
izns”k gSA e/; esa ?kus taxy o eSnku gSaA blesa vusd cM+h&cM+h ufn;k¡
gaSA blds nf{k.k Hkkx esa “khrks".k tyok;q ik;h tkrh gSA

3- izk.khtkr (Fauna)& bl ifje.My dk izkf.ktkr lè/n rFkk
fofo/krkiw.kZ gSa ;gk¡ d”ks:fd;ksa ds vusd {ks=&fo”ks’kh dqy feyrs
gSA ;gk¡ LFkyh; d”ks:fd;ksa ds 161 dqy ik;s tkrs gSA

4- eNfy;k¡ (Fishes)& bl ifje.My ij eNfy;ksa esa dkQh fofo/krk ik;h
tkrh gSa vkfndkyhu ckbdhj (Bichirs), izksVksIVsjl (Protopterus),
vkblksLiks.Mkbyh (Isospondyle), dSV&fQ”k (Catfish), vÝhdu fo|qr
eNfy;k¡ vkfn ;gk¡ ds fof”k’V LFkkfud gaSA buds vfrfjDr ;gk¡ ik;h
tkus okyh eNfy;k¡ fuEufyf[kr izdkj gS& flfizfuM~l (Cyprinids),
dSjklkbfuM~l (Characinids), flfizuksMkW.V (Cyprinodont) rFkk
lkbfdM~l (Cicids)A

5- mHk;pj (Amphibia)& bl ifje.My dk mHk;pj izkf.ktkr fo”ks’k
mYys[kuh; ugha gSA thuksil (Xenopus) ;gk¡ dk ,d {ks=&fo”ks’kh
mHk;pj gS rFkk ;gk¡ ikbihMh (Pipidae) dk dsoy ,d oa”k ik;k tkrk
gSA jkuk rFkk cqQks tkfr;k¡ ;gk¡ vuqifLFkr gSa isfyisMVkbMh
(Polypedatidae) ;gk¡ ds o{̀kh; esa<d gSa tks cgqrk;r ls ik;s tkrs gSaA
buds vfrfjDr ;gk¡ flflfy;Ul] C;wQksfuM~l] jkfuMQl jSdksQksfjM~l
rFkk oSfolkbfifMV~l vkfn oxZ ds mHk;pj tUrq ik;s tkrs gSaA
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6- ljhl`i (Reptiles)& dNq, rFkk exjePN cgqrk;r ls feyrs gSa dNqvksa
esa fVªvksfudkbMh (Trionichidae), VsLVqfMukbMh (Testudinidae), rFkk
isyksesM~;wlkbMh (Palomedusidae) vkfn rhu ize[k dqy gSA dSesfy;ksu
esa ;gk¡ dsoy dSesfy;ksukbMh dqy gh feyrk gSA ysljfVM
rFkk ,xseMde uked fytkMZ ;gk¡ de izkIr gS tcfd bXokfuM~l
vuqifLFkr gksrh gSA

dkfMZykbMh (Cardylidae), Likbuh fytkMZ (Spiny Lizard) ,oa
QfyfuM~l (Feylinids) ;gk¡ ds {ks= fo”ks’kh dqy gSA ikbFku (Python)
fV¶ykWIl (Typhlops), ckbisfjM~l rFkk dksY;qfczMl vkfn bl ifje.My
ds eq[; liZ gSA

7- i{kh (Aves)& ;gk¡ if{k;ksa ds 67 dqy ik;s tkrs gSA ftues 6 LFkkfud
gSA bl ifje.My ij if{k;ksa dh cgqrk;r gS rFkk ;s vksfj,.Vy ds
if{k;ksa ls ltkrh;rk iznf”kZr djrs gSa gkWuZfcy (Hornbills), Hkjri{kh
(Larks), LVkdZ (Stark), rksrs] dcwrj] oholZ (Weavers), xksV ldj
(Goat Sucker), fQap (Finches), fxuh&eqxsZ (Ginnae-Fowls) vkfn ;gk¡
ds lkekU; i{kh gSaA

“kqrqjeqxZ (Ostriches), fiV~Vk (Pitta) ekmlcMZ (Mousebird)] gSej&
gSMsM cMZ (Hammer-headed bird), lsØsVjh cMZ (Secretary bird)
vkfn ;gk¡ ds LFkkfud i{kh gaSA

8- Lruh (Mammalia)& ;gk¡ Lrfu;ksa ds 38 dqy ik;s tkrs gaS ftuesa ls
12 LFkkfud gaSA ftjkQ (Giraffe), vksVj Jw (Otter Shrews), xksYMu
eksYl (Golden moles), fgIiksiksVsel (Hippopotamus), ,fyQsUV Jw
(Elephant Shrews) vkbZ&vkbZ (Aye-aye); ;gk¡ ds LFkkufd Lruh gaSA

Ykksfjl (Loris) fpEiSath] xksfjYyk] gkFkh rFkk jkbuksfljksl vkfn bl
ifje.My ij vksfj;.Vy izns”k ds izoklh Lruh gaSA ;gk¡ ds dhVHk{kh
Lru/kkfj;ksa ds rhu rFkk dr̀dkas ds 6 dqy ik;s tkrs gaSA d`Ùkd dqy ds
Lrfu;ksa es vÝhdu mMus okyh fxygjh] “kdj pwgs (Cane rat), “kSy pwgs
(Rock-rats), isMsVkbMh (Padetidae) vÝhdk dk mMus okyk “k”kd ;gk¡
ds d`Ùkd dqy ds Lruh gSaA

bfFk;ksfi;u ifje.My ds mi&{ks= (Ethiopian Sub-division)

bfFk;ksfi;u (Ethiopian) {ks= 4 mi&{ks=ksa esa foHkkftr fd;k tkrk gS tks
fuEufyf[kr izdkj gS&

(i) nf{k.kh vÝhdh mi{ks= (South African Sub-division)& ;g
mi&{ks= vÝhdk ds nf{k.k esa ik;k tkrk gSa dqy 13 d”ks#d oa”k ik;s
tkrs gSA gkFkh Jw] vÝhdu eksy] xksYMu eksy] “kqrqjeqxZ] vkxZokdZ] izeq[k
LFkkfud izk.kh gSaA

(ii) iwoZ vÝhdh mi{ks= (East African Sub-division)& blds vUrxZr
iwohZ vÝhdk rFkk vjc ds m’.k&dfVca/kh; {ks= vkrs gaSA 145 d”ks#d
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oa”k ik;s tkrs gSaA xsaMk (Rhinoceros), Ogsy gsMsM cMZ (Whale headed
bird), dyaxh okys pwgs izeq[k LFkkfud oa”k gSA

(iii) if’peh vÝhdh mi{ks= (West African Sub-division)& ;g {ks=
if”peh dkaxks rd QSyk gqvk gSaA bl {ks= esa ?kus ou vkrs gSaA 134 LFkyh
d”ks#d izk.kh vkrs gSaA cUnj] fpEisUth] xqfjYyk vkfn izeq[k LFkkfud oa”k gaSA

(iv) eSykxklh mi{ks= (Malagasy Sub-division)& bl mi&{ks= esa
ekWfj”kl] esMkxkLdj rFkk buds lehi fLFkr }hi lfEefyr gSaA bl
mi&{ks= es 86 LFkyh d”ks#d oa”k vkrs gSaA yhelZ dh 36 tkfr;k¡ gSA
35 if{k;ksa ds oa”k gS ftuesa ls 5 LFkkfud gSA ljhl`i esa ;wjksisYVkbMh
rFkk jsukbMh oa”k gSA Lruh izkf.k;ksa esa vaxqysV dh f[kjgkWu rFkk
dkbjksvkbMks dh ls.VsMh izeq[k gSA

5-4-5 vksfj,.Vy ifje.My (Oriental Region)

1- HkkSxksfyd lhek,¡ (Geographical Limits)& bl ifje.My esa ,f”k;k
egk}hi ds lHkh m".k&dfVca/kh; Hkkx] Hkkjr] b.Mksusf”k;k] Jhyadk]
eysf”k;k] tkok] cksfuZ;ks] Qkjekslk] fQyhihUl] nf{k.k phu vkfn lfEefyr
gSaA bl ifje.My ds mÙkj esa fgeky; vojks/k cukrk gSA

2- HkkSfrd xq.k (Physical Features)& bl ifje.My esa fofHkUu izdkj
dh tyok;q ik;h tkrh gSA mÙkjh Hkkx esa “khrkss".k dfVcU/kh; tyok;q
rFkk iwohZ Hkkjr] cekZ] b.Mksphu] mÙkj&iwoZ ,f”k;k esa ?kus cjlkrh taxy
rFkk izns”k ds if”peh Hkkx esa e#LFky rFkk nf{k.k esa Jhyadk rFkk
eyk;k vkfn esa ?kus “khrks".k dfVcU/kh; ou ik;s tkrs gS A

3- izkf.ktkr (Fauna)& LFkyh; d”ks#fd;kas es 135 dqy bl izns'k esa ik;s
tkrs gaSA ;gk¡ dk izk.kh bfFkvksfi;u izns”k ls dkQh lekurk j[krk gSA
vr% izk.kh Hkwxksy”kfL=;ksa us bu izns”kksa dks isfy;ksVªkWfidy ifje.My ds
vUrxZr j[kk gSA bl e.My dk izk.khtkr u rks {ks=&fo”ks"kh dqyksa esa
vf/kd lè/n gS vksj u gh bldh tkfr;k¡ vf/kd foLr̀r gaSA

4- eNfy;k¡ (Fishes)& eq[; :i ls ;gk¡ dkiZ (Carps) rFkk dSVfQ”k
(Catfish) eNfy;k¡ feyrh gSA eNfy;ksa ds fuEufyf[kr dqy lkekU; :i
ls ik;s tkrs gaS& uksVksIVsfjMh (Notopteride), vkfLV;ksXyksflMh (Osteogl-
ossidae), uUMkbMh (Nandide) rFkk dksfcVkbMh (Cobitide), ,suscS.VkbMh
(Anabantidae), flfizfuQkWfeZl (Cypriniformes), eSLVslsfEcfyMh
(Mastacembelide)A

5- mHk;pj (Amphibians)& ;gk¡ ij iw¡N;qDr mHk;pjksa dh la[;k cgqr
de gS] tcfd iqPNfgu mHk;pj dkQh la[;k esa ik;s tkrs gSaA jkfuMh
(Ranides), jSdksQksfjMh (Rhacophoridae), cqQksfuMh (Bufonides),
gk;fyMh (Hylidae), czsfoflfifVMh (Brevicipitidae), fMLdksXyksflMh
(Discoglossidaes) rFkk isykscsfVM~l (Pelobatids) buds izeq[k dqy gSA
dqN iknghu ,EQhfc;Ul&flflfy;Ul Hkh ik;s tkrs gSaA
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6- ljhl`i (Reptiles)& fytkMZ] dNq, rFkk liZ lHkh cgqr vf/kd la[;k
esa feyrs gSA

7- fytkMZ (Lizard)& ,xfeM (Agamids), fxdks (Geckos), dSesfy;ksu
(Chameleons), fLadd (Skinks), ysljfVM~l (Lacertids) rFkk oSjsul
(Varanus) A

8- dNq, (Turtles)& VsLVqfMuh (Testudinae), ,feMh (Emydae),
Vªk;ksufdMh (Trionychidae) A

9- liZ (Snakes)& okbilZ (Vipers), fiVokbilZ (Pitvipers), ikbFku
(Python), fVQykWIl (Tiphlops), ysIVksfV¶ykWIl (Leptotyphlops) rFkk
dksY;qfczM (Colubrids) vf/kd feyrs gaS rFkk jSVy LUkssd vuqifLFkr gksrs
gSA ;wjksiSYVkbMh (Uropeltidae), ySUFkkuksVl (Lenthanotus) rFkk
thuksiSykbMh (Zenopelidae) bl ifje.My ds fo”ks"kh dqy gaSA

10- i{kh (Birds)& i{kh dqy vPNh rjg fodflr gSA if{k;ksa ds 66
dqy ;gk¡ feyrs gSaA blesa ls 53 nwj rd forfjr] 3 bfFkvksfi;u rFkk 5
vkWLVsªfy;u izns'k esa Hkh feyrs gSaA ;gk¡ [katu (Pheasants) rFkk dcwrjksa
(Pigeons) dh vusd tkfr;k¡ feyrh gSaA eksj (Peacock) vFkok
(Peafowl) rFkk c;k (Weaver bird) dsoy Hkkjr es feyrh gSA ou esa
eqxhZ (Jungle fowl) iwjs Hkkjr rFkk tkok esa feyrh gSaA fQap (Finches),
gwIl (Hoops), lucMZ (Sunbirds), rFkk guh xkbM~l (Honey guides)
de feyrh gSaA ;wfjyhfeMh (Eurylaemidae) eksj LFkfud i{kh gSA

11- Lruh (Mammals)& bl izns”k es Lrfu;ksa ds dsoy 30 dqy feyrs gS
ftuesa ls dsoy pkj dqy LFkkfud gSaA ;g Jw (Shrews), ”k”kd] fxygjh]
fØlsfVM~l (Creicetids), eqjhn pwgs (Murid mice), dqÙks] eLVhfyM~l
(Mustelids), fcfYy;k¡ rFkk cksfoM~l dqy gSA lqvj (Pigs), flosV~l
(Civets), gStgkWax (Hedgehogs), ikWdZqZfiUl (Porcupines) rFkk ydMcX?kk
(Hyaena) vkfn isfyvkdZfVd o bfFk;ksfi;u ifje.Myksa esa feyrs gSaA
yksfjl (Loris) iqjkus rFkk fo'o ds lqUnj ouekuq"k] iaSxksfyu gkFkh rFkk
jkbuksfljksl vkfn bl ifje.My ds vfrfjDr bfFk;ksfi;u ifje.My esa Hkh
feyrs gaSA ijUrq vksfj,UVy ifje.My es feyus okys èx] Hkkyw] rkehj rFkk
eksYl bfFk;ksfi;u ifje.My esa ugha feyrs gSaA Hkkjrh; ck;lu (Indian
bison), mMus okys yhej (Flying Lemurs), o{̀koklh Jw (Tree Shrews)
rFkk VklhZ;lZ (Tarsiers) bl ifje.My ds LFkkfud tUrq gSaA vr% la{ksi
esa ge dg Lkdrs gSa fd vksfj,UVy ifje.My ds LFkyh; d”ks#fd;ksa ds
135 dqy feyrs gSaA buesa pkj Lru/kkfj;ksa ds VklhZbMh (Tarsidae),
gkbykscsVkbMh (Hylobatidea-fxCcu), xsfy;ksfiFkslkbMh (Galeop-
ithecidae& mMus okys yhe) rFkk VqisbMh (Tupaidae& oq{koklh Jw)] ,d
if{k;ksa dk ;wfjysekbMh (Urylaemidae) rFk jSIVkby ds ik¡p
dqy ;wjksisYVkbMh (Uropeltidae), ySUFkkuksVkbMh (Lanthanotidae),
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IysfVLVjukbMh (Platysternidae), bySfdLVksM.VkbMh (Elachistod-
ontidae) rFkk xSfo,ykbMh (Gavialidae) {ks=&fo”ks"kh dqy gaSA

buds vfrfjDr Lru/kkfj;ksa dh vusd tkfr;k¡ rFkk oa'k] tSls& eyk;u
rkih] Hkkjrh; gkFkh] “ksj cUnj] vksjaxmVku rFkk jkbuksfljkl dh rhu
tkfr;k¡ dsoy blh ifje.My esa lhfer gSaA

vksfj,.Vy ifje.My ds mi&{ks= (Oriental Sub-division)

bl ifje.My dks pkj mi&{ks= esa foHkkftr fd;k x;k gS&

(A) Hkkjrh; mi&izns”k (Indian Sub-region)

(B) JhyadkbZ mi&izns”k (Ceylonese Sub-region)

(C) b.MkspkbuhTk mi&izns”k (Indo Chinese Sub-region)

(D) b.Mkseyk;u mi&izns”k (Indo-Malayan Sub-region)

(A) Hkkjrh; mi&izns’k (Indian Sub-region)& ifjofrZr HkkSxkfyd
ifjfLFkrh ,oa tyok;q ds dkj.k Hkkjrh; mi&izns”k dk izkf.ktkr
(Fauna) vR;f/kd fofo/krk n'kkZrk gSA fofHkUu izk.kh&oSKkfudksa us bls
fofHkUu izkf.ktkr ds vk/kkj ij mi&Hkkxksa esa ck¡Vus dk iz;kl fd;k gSA

loZizFke tkWMZu (Jorden 1862) us if{k;ksa ds vk/kkj ij] xqUFkj
(Gunther, 1864) us jSIVkbZYl ij CySuQksMZ us 1818 esa ekSyLdk rFkk
oSysl (Wallace, 1876) us lHkh tUrqvksa ds vk/kj ij Hkkjrh; mi&izns”k
dks iqu% foHkkftr fd;kA mldss i”pkr~ MkW- ch- izlkn (Dr. B. Prasad,
1921) us bls 5 mi&Hkkxksa esa rFkk MkW- egsUnzk (1942) us bls 10
mi&Hkkxksa esa ck¡Vk& (1) mÙkj Hkkjr dk “kq’d rFkk v/kZ”kq’d Hkkx
(2) if”peh fgeky; (3) nf{k.kh cehZ izns”k (4) xaxk ikj izns”k (5) xaxk
dk eSnku rFkk 20º v{kka”k rd dk {ks= (6) Vªko.kdksj dks NksMdj 20º
v{kka{k ds nf{k.k dk {ks= (7) Vªko.kdksj (8) Jhyadk (9) v.Meku
(10) fudksckj }hilewg&

1- mÙkj Hkkjr dk 'kq"d rFkk v/kZ’kq"d Hkkx (Arid and Semi-
arid Provinces of India)& blesa if”peh ikfdLrku] iatkc]
if”peh jktLFkku rd dPN ds {ks= lfEefyr gaSA ;gk¡ ds LFkkfud
izkf.ktkr de gS rFkk izk;% foLFkk;h tkfr;k¡ ik;h tkrh gaSA
mHk;pj (Amphibians) esa jkuk rFkk cqQks] jSIVkbYl esa dNq, dh
tkfr;k¡] fNidyh esa jsVsuksMksfDVyl] ,Yeqjk] VsjsVksflDl] ,Vsfx;kl]
fizLpqVl rFkk liksZa esa ysIVksfV¶ykWIl dksfU”k;k rFkk yksVksfjaDl
vkfn tkfr;k¡ ik;h tkrh gSaA

2- Ikf’peh fgeky; (Western Himalayas)– blesa d”ehj] dqekÅ¡]
x<+oky] iatkc] if”peh frCcr rFkk fgeky; izns”k “kkfey gSA ;gk¡
dh fof”k’V LFkkfud tkfr;k¡ fuEufyf[kr izdkj gSa& tkikyqjk estj]
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ftEuksMSfDVyl] ykbVsul] fQVuksflQsyl] fFk;kscksYMh rFkk
fy;ksyksfiTek yS.Mfluse vkfnA

3- nf{k.k cehZ izns’k (South Burmese Province)& ;g 20º
v{kka”k ls nf{k.k dk Hkkx gSA bleas&

(i) mHk;pjksa esa dkyksMyk eSØksMsDVkyk] XykbdksXyksll eksyksle
vkfn tkfr;k¡ ik;h tkrh gSA

(ii) dNqvksa es IysVhLVuZe] ft;ksfet mfMZl] Vªk;ksu& dkczsfytsul]
esxklsQsye vkfn tkfr;k¡ ik;h tkrh gSA

(iii) liksZ esa cxsjl IysohlsRl] Mk;ksfQ”k&b.VsLVkbusfyl] dksY;qoj]
feysU;wjl] fjvks;k ,saxqvkbuk vkfn tkfr;k¡ ik;h tkrh gSA

4- xaxk ikj izkUr (Trans-Gangetic Province)& blesa mÙkjh
fcgkj] caxky] mÙkjh cekZ] vle] usiky rFkk fgeky; dk iwohZ Hkkx
“kkfey gSA ;gk¡ jsIVkbYl (Reptiles) izeq[k izkf.ktkr gSA buesa
VkbDVksfyel] feDVksiksfyl] LVksfytfjZ;k] vksfj;ksdSyksfVl vkfn
LFkkfud jSIVkby tkfr;k¡ gSA

5- xaxk dk eSnku rFkk 20º v{kka{k rd dk izkUr (The Ganges
Plain and Region upto 20º Latitude)& bl mi&izns”k dh
lhek,¡ Li’V ugh gSA ;gk¡ ?kjsyw fNidfy;k¡] ?kfM+;ky rFkk vyo.kh;
ty ds dsapq, feyrs gSaA

mÙkj Hkkjr] xaxk&ikj rFkk xaxk ds eSnku dh lHkh ufn;ksa ds
leku tUrq&lewg ik;k tkrk gSaA mÙkj Hkkjr esa mHk;pjksa ds ik¡p
oa”k ik;s tkrs gSaA

6- Vªkoudksj dks NksMdj 20º v{kka’k ds nf{k.k dk mi&{ks=
(South India below 20º Latitude excluding
Travancore)& ;gk¡ dk izeq[k izkf.ktkr jSIVkbYl gS ftuesa
fjikfyfu,y (Repalineale), gSehMSDVkbyl lcfVªMªl (Hemid-
actylus subtreidrus) rFkk ftEuksMSDVkbYl MsdkusfUll vkfn
izeq[k gaSA

7- Vªkoudksj mi&{ks= (Travancore Sub-region)& ;g iwoZ esa
dksfy:u unh (Coleroon river) ds nf{k.k esa rFkk if”pe dh vksj
12&13º v{kka”k ds nf{k.k esa fLFkr igkM+h izns”k gSA ;gk¡ vusd
LFkkfud tkfr;k¡ ik;h tkrh gaSA

8- Jhyadk (Shri Lanka or Ceylon)& ;gk¡ dk izkf.ktkr Vªkoudksj
ds leku gSA

9- v.Meku }hilewg (Andaman Islands)& ;g caxky dh [kkM+h
eas fLFkr }hi lewg gSA ;gk¡ dk izkf.ktkr cekZ mi&izns”k rFkk
fudksckj }hilewg ds izkf.ktkr ds lkFk ltkrh;rk iznf”kZr djrk
gSA ;gk¡ ds fof”k’V LFkkfud tUrq&lewg dh dqN tkfr;k¡ bl
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izdkj gSa& dSyksfVl v.MekfUll (Calotes andamanesis)]
ftEuksMSDVkbyl #fcMl (Gymnodactylus rabidus), cksbxk
v.MekfUll (Boiga andamanesis)A

10- fudksckj }hi lewg (Nicobar Islands)& ;g }hi lewg
v.Meku ds lehi caxky dh [kkM+h es fLFkr gSA ;gk¡ ds tUrq
v.Meku ds tUrqvksa ls ltkrh;rk iznf”kZr djrs gS aA ;gk¡ dh
LFkkfud tkfr;k¡ cgqr de gSA buesa dqN bl izdkj gS& ekcq;k
#ftQsjk (Mabuya Rugifera)] dSyksfVl tqckVqvks (Calotes
Jubatuo), fy;ksyksfiTek esØksfVl (Leiolopisma macrotis)A

fp= Ø- 5-18% Zoo-Geographical Distribution of India Sub-region

(B) JhyadkbZ mi&izns’k (Ceylonese Sub-Region)& bl {ks= esa Hkkjrh;
izk;}hi dk nf{k.kh Hkkx vkSj Jhyadk lfEefyr gSA ;gk¡ Likbuh pwgs
(Spiny rats), yksfjl (Loris) vkfn izeq[k gSaA

(C) b.Mkspkbuht mi&izns’k (Indo-Chinese Sub-Region)& bl {ks= esa
phu dk og Hkkx gS tks isfyvkdZfVd ifje.My dh lhek ds nf{k.k esa gS
rFkk cekZ lfEefyr gSA ;gk¡ LFkyh; d”ks#dksa ds 138 dqy ik;s tkrs gaSA
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(D) b.Mkseyk;u mi&izns’k (Indo-Malayan Sub-region)& bl {ks= esa
eyk;k dk izk;}hi ,oa eyk;k vkfdZfiykxks ds }hi lfEefyr gaSA

5-4-6 vkWLVsªfy;u ifje.My (Australian Region)

1- HkkSxksfyd lhek,¡ (Geographical Limits)& blesa vkWLVªsfy;k egk}hi]
U;wthySaM] rLekfu;k] U;w fxuh] eksyqdkl rFkk vU; lehiorhZ }hilewg
“kkfey gaSA blds pkjksa vkSj leqnz gksus ds dkj.k bldk vU; fdlh
ifje.My ls LFkyh; lEcU/k ugha gSaA

2- HkkSfrd xq.k (Physical Features)& ;gk¡ dh tyok;q vkaf”kd :i ls
“khrks’.k rFkk m’.k dfVcU/kh; gSaA U;wfxuh dh tyok;q “khrks’.k gksus ds
dkj.k ogk¡ o’kkZ ds l?ku ou feyrs gSaA rLekfu;k B.Mk rFkk m’.k
dfVcU/kh; gSA vkWLVsªfy;k dk mÙkjh Hkkx B.Mk gS] ijUrq Hkhrjh izns”k
“kq’d gS] vr% iwohZ vkWLVsªfy;k ds rVksa ij ?kkl ds eSnku] lnkcgkj ou
ik;s tkrs gSaA

3- izkf.klewg (Fauna)& ;gk¡ LFkyh d”ks#fd;ksa es 134 dqy ik;s tkrs gaSA
ftuesa ;gk¡ dh fof”k’V o LFkkfud tkfr;k¡ gSaA Lrfu;ksa ds ekWuksfVªeSV~l
rFkk eklqZfi;Yl dsoy blh ifje.My esa ik;s tkrs gaSA ;gk¡ Iysls.Vy
Lru/kkjh ugha ik;s tkrs gSaA

4- eNfy;k¡ (Fishes)& vkWfLV;ksXyksflM~l (Osteoglossids) rFkk QsQMs+
okyh fu;ksfljsVksM~l (Neoceratodes) ;gk¡ dh LoPN TkYkh; eNfy;k¡
gSA

5- mHk;pj (Amphibia)& ;gk¡ mHk;pj cgqr de la[;k esa ik;s tkrs gSaA
gk;yk esa jkuk lkekU; :i ls ik;s tkrs gaSA liqPNdkas esa VksM dk vHkko
gS] fljsVksczsfdMh rFkk thfu;ksÝhfMMh dqy fo”ks’k :i ls ik;s tkrs gaSA

6- ljhl`i (Reptiles)& blesa ;gk¡ ds nks dqy fof”k’V LFkkfud gS ftuesa
ikbxksiksMkbMh (Pygopodidae) vFkok “kYdksa&in okyh fNidfy;k¡
gSVfjMh (Hatteirdy) ftlesa LQsuksMksu (Sphenodone) Hkh vkrs gaSA ;g
fjdksflQSfy;k dk ,dek= ftfor lnL; gSA buds vfrfjDr dNqvksa
dk ,d dqy lSjsVksfÝfyfMMks] ftldk mnkgj.k ¶ykbZ fjoj VVZy gS]
ik;k tkrk gSA U;wfxuh rFkk vkWLVsªfy;k ds dqN Hkkxksa esa dNq,] exjePN]
fNidfy;k¡] oSjsul] fVQykWIl] dksY;qfczM] ikbFku] ckbfVax Vkbxj liZ
cgqrk;r esa ik;s tkrs gSaA ;gk¡ fNidfy;k¡ rFkk okbilZ vuqifLFkr gksrs
gaSA

7- i{kh (Aves)& ;gk¡ if{k;ksa ds 58 dqy ik;s tkrs gaS ftuesa 10 dqy LFkkfud
rFkk “ks’k lkekU; gksrs gSa tks vU; LFkkuksa ij Hkh ik;s tkrs gSaA ;gk¡ ds
fof”k’V LFkkfud if{k;ksa ds dqy bl izdkj gS& dstq,jk,Mh
(Casuridae)& dlksojh eSxksiksM~l (Magapodes)] eSfyQSfxMh (Meliph-
agidae), guhldZl] eSU;qfjMh (Manuridae) & yk;jcMZ] ,VªhdksfuZfFkMh
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(Atrichornithidae) & LØc cMZ] ,IVsjkbMh (Apteridae), dhoh] fLVªaxksfiMh
(Stringopidae) & mYyw] rksrs] iSjkMkbflMh (Paradiseidae) iSjkMkbt cM~lZ
vkfn gaSA buds vfrfjDr ;gk¡ dcwrjksa ds nks dqy Økbfitu xksjkbMh
(Gouridae) rFkk VwFk fcyfitu MkbM.dqykbMh (Didunculidae) rFkk rksrksa
ds rhu dqy usLVksfjMh (Nestoridae), lkbDyksfiLVslkbMh
(Cyclopistacidae) rFkk ckWOkj cMZ (Ptilonorhinchidae) izeq[k gaSA

8- Lruh (Mammals)& ;gk¡ ;wFkhfj;Ul dh vuqifLFkfr bl ifje.My dh
fo”ks’krk gSA ;gk¡ EklqZfi;y rFkk xksukVªhEl ds dbZ dqy ik;s tkrs gaSA
buds vfrfjDr ;gk¡ ik;s tkus okys Lruh bl izdkj gS & dhVHk{kh
pexknM+ksa ds 6 dqy] QqyHk{kh pexknM+] vkWLVsªfy;u dqÙks] HksM+] pwgs]
“k”kd vkfn vU; ifje.Myksa ds izoklh Lruh gSA ;gk¡ ds fof”k’V LFkkuh;
Lruh bl izdkj gS& eSØksiksMkbMh (Macropodidae)] uksVksjSfDVMh
(Notoryctidae) & eklqZfi;y eksy] MSL;qfjMh (Dasyuridae) & Mslhiqjl]
QsLdksyksekbMh (Phascolomidae), MdfcYk] IysVhil] isjkfefyMh
(Paramaelidae)& cS.MhdwV rFkk QsysfUtjkbMh (Phalangeridae) Qsysuj
vkfnA

vkWLVsªfy;u ifje.My ds mi&{ks= (Australian Sub-divisions)

1- vkWLVsªfy;u mi&{ks= (Australian Sub-division)& blds vUrxZr
lEiw.kZ vkWLVsªfy;k ,oa rLekfu;k dk {ks= vkrk gSA 98 oa”k LFkyh;
d”ks#d ds bl mi&{ks= esa ik;s tkrs gaSA bu 98 oa”kksa esa 3 mHk;pjh
(Amphibians), 13 ljhl`i] 67 i{kh rFkk 15 Lruh izk.kh vkrs gaSA
LFkkfud izkf.k;ksa ds vUrxZr IysVhil] yk;jcMZ] ,ew] eksy ,oa ckEcs.V
eklqZfi;y vkrs gaSA

2- vkWLVªks&eyk;u mi&{ks= (Austro-Malayan Sub-division)& bl
mi{ks= ds vUrxZr eksywdkl] U;wfxuh rFkk lksykseu }hi lewg ,oa
eyk;k }hi lewg ds {ks= vkrs gSa 130 oa”k d”ks:d izkf.k;ksa ds bl
mi&{ks= esa ik;s tkrs gaSA bl mi&{ks= esa fo”ks’k izk.kh leqnk; ds
vUrxZr dcwrj] mM+us okys dsap, U;wfxuh {ks= esa] lsjsVksczSØkbMh
(Ceratobrachidae) lksykseu }hi lewg ds rFkk e/kqe[[kh] chcj i{kh]
dslksojh (Cassowary), isjkMkbTk i{kh] eSuk vkfn vkrs gSaA

3- iksyhusf’k;u mi&{ks= (Polynesian Sub-division)& bl mi&{ks= ds
vUrxZr ddZ js[kk ds mÙkj esa fLFkr }hi rFkk iksyhusf”k;u }hi lewg
vkrs gSaA bl mi&{ks= esa de izk.kh ik;s tkrs gaS] d”ks#d izkf.k;ksa ds
dqy 53 oa”k ik;s tkrs gaSA Lruh izkf.k;ksa ds vUrxZr pwgs] fgju ,oa
VwFkfcYM dcwrj (Toothed billed Piegon) feyrs gSaA

4- U;wthyS.M mi&{ks= (New Zealand Sub-division)& bl mi&{ks= esa
U;wthyS.M] vkWdyS.M] eSdcjh rFkk dSEIkcsy }hi lewg vkrs gSaA d”ks#d
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izkf.k;ksa ds dqy 34 oa”k bles ik;s tkrs gaS ftlesa 1 ,EQhfc;u]
3 ljhl`i] 27 i{kh ,oa 3 Lruh oa”k lfEefyr gSaA ,EQhfc;k esa
yk;ksisYek (Liopelma) rFkk mMku jfgr if{k;ksa esa eksvkl (Moas),
dhoh (Kiwi), dkdk;ks (Kakayo) gksrs gSa rFkk ljhl`i esa LQsuksMksu
(Sphenodon) vkrs gSaA

5-5 ekuo dk fodkl (Evolution of Man)

ekuo thou ds fodkl dh dgkuh la?k’kZ ,oa lkeatL; dh dgkuh gSA bl iF̀oh
ij thoksa ds oa”k o{̀k esa ekuo dh fLFkr loksZPp gSaA izR;sd thou tkfr ljy
iwoZtksa ls fodflr gqbZ gSA ekuo dk fodkl Hkh ljy iwoZtksa eas gq, ifjorZuksa ds
QyLo:Ik gqvk gSA ekuo dh fLFkfr ,oa fodkl ds lEcU/k esa vusd
ifjdYiuk,¡ ,oa fl)kUr izLrqr fd, x, gaS] ijUrq og lc oSKkfud dkjdksa ij
vk/kkfjr ugha gSA gDlys (Huxley-1863) us viuh iqLrd ^ekuo dk izd`fr
esa LFkku* (Man’s Place in Nature) es ekuo dh mRifÙk dks oSKkfud vk/kj
(Scientific facts) ij o.kZu fd;A pkYlZ MkfoZu (Charles Darwin) us rdZ
ds }kjk n”kkZ;k fd ekuo tho&tUrqvksa ds leku ,d tkfr gS ftldh
mRifÙk ,oa fodkl vU; thou&tUrqvksa ds leku gqvk gSaA ^^vksfjftu vkWaQ
Lihlht** (Origin of Species) ,oa ekuo dk oa'kØe ,oa ySfxd lEcU/k esa
oj.k (Descent of Man and Selection in Relation to Sex) uked MkfoZu dh
iqLrdksa ds vuqlkj ekuo] cUnj] dfi ,d leku iwoZt ls mRiUu gq, gaSA

ekuo thoksa esa vf/kd fodflr ,oa tSo&fodkl dk lcls egRoiw.kZ tho
gSA ekuo dh oa”kkoyh (Geneology) ds v/;;u ls blds fodklh; bfrgkl esa
vkus okys ifjorZuksa ds ckjs esa irk pyrk gSA lkFk gh lkFk ;g Hkh irk pyrk
gS fd ekuo ds fudV dkSu&dkSu lh tkfr;k¡ gS rFkk og lHkh voLFkk,¡ ftuls
gksdj vkt ekuo bl fLFkfr ij igq¡pk gSA ekuo vius Hkwrdky ,oa mRifÙk ds
ckjs esa tkuus gsrq mRlqd gSA ekuo dk fodkl dgk¡ vkSj fdl le; esa gqvk gS\
ekuo ds iwoZt dkSu Fks\ ekuo ds iwoZtksa ds le; tho&tUrq dSls Fks\ ;g lc
tku ysuk vko”;d gSA

5-5-1 tUrq txr esa ekuo dk LFkku
(Man’s Place in Animal Kingdom)

Ekkuo dk d”ks#dh (Vertebrate) tjk;qt Lruh (Placental mammal) gksrk gSA
ekuo efLr’d vf/kd fodflr gksrk gSA ;g izkbesV (Primate) izk.kh gSaA bUgsa
dqy&gksfefuMh (Family-Hominidae) essa j[kk x;k gSA ekuo dk oSKkfud uke
gksekslsfi;Ul (Homosapiens) lsfi;Ul (Sapiens) gSA
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Ekkuo dk oxhZdj.k

la?k (Phylum) & dkWMsZVk (Chordata)

mi&la?k (Sub-phylum) & oVhZczsVk (Vertebrata)

oxZ (Class) & eSesfy;k (Mammalia)

mi&oxZ (Sub-class) & ;wFksfj;k (Eutheria)

x.k (Order) & izkbesVl (Primates)

mi&x.k (Sub-order) & ,UFkzksiksbfM;k (Anthropoidea)

vox.k (Infra-order) & dSVkjkbuh (Catarrhini)

vf/kdqy (Super-family) & gksehfu;fM;k (Hominioidea)

dqy (Family) & gksfefuMh (Hominidae)

oa'k (Genus) & gkseks (Homo)

tkfr (Species) & lsfi;Ul (Sapiens)

mitkfr (Sub-species) & lsfi;Ul (Sapiens)

gksekslsfi;Ul lsfi;Ul (Homosapiens sapiens)
x.k&izkbesV~l (Order-primates)

mIk&x.k (Sub-Order)

Ikzksfleh (Prosimi)
bUÝkx.k (Infra-order)

,UFkzksiksbfM;k (Anthropoidea)
vox.k (Infra-order)

V;wIokbfM;k
(Tupoidea)

Vªh&Jqt
(Tree Shrews)

fyewjksbfM;k
(Limuroidca)
ywej] yksfjl

(Lemurs, Loris)

VjlhvksbfM;k
(Tarsioidea)

VflZvl
(Thrsius)

IysfVfjguh
(Platyrrhini)
u;h nqfu;k
ds cUnj

(New World
Monkey)

dsVsfjguh
(Catarrhini)
iqjkuh nqfu;k
ds cUnj

(Old World
Monkey Ape

Man)
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vf/kd&dqy (Super-family)

gksfeuksbfM;k
(Hominoidea)

lkjdksfiFksdksfM;k
(Cercopithecoidea)
iqjkuh nqfu;k ds cUnj
(Old world monkeys)

dqy (family)

gkbykscsVkbMh
(Hylobatidae)
fxCcu (Gibbon)

iksUxksbMh
(Pongoidae)

xkSfjYyk] fpEikUth
(Gorilla, Chimpanzee)

gkseksukbMh
(Hominidae)
→ jkeksfifFkdl

(Ramopithecus)
→ vkWLVªsyksfiFksdl

(Australopithecus)
→ isjsUFkzksil

(Paranthropus)
→ ftatsUFkzksil

(Zinjanthropus)
→ gksEkks LksfIk;ULk

(Homo Sapiens)

Ekkuo ds mn~Hko dk le; (Time of Descent of Man)

Ekkuo ds mn~Hko dk le; fooknkLin jgk gSaA thok”eksa (Fossils) ds vk/kkj
ij ;g dgk tk ldrk gS fd ekuo dh mRifÙk ehtkstksbd (Mesozoic)
egkdYi (Epoch) ds Iyk;kslhUk ;qx esa 210 fefy;u o’kZ iwoZ gqbZ FkhA ekuo
tSls dfi;kas (Man-like apes) ls vkfn ekuo dk fodkl yxHkx 1 djksM 30
yk[k o’kZ iwoZ gqvk gSA vius izkjfEHkd dky esa euq’; us tyok;q rFkk HkkSxksfyd
ifjorZu ls tfur vusd dfBukb;ksa dk lkeuk fd;kA

Ekkuo ds eq[; fodklh; y{k.k (Main Evolution Characters of Man)

1- lh/kh [kM+h Hkafxek (Erect posture)& ekuo gh ,d ,slk izk.kh gS tks
fd lh/kk [kM+k gksdj nks iSjksa dh lgk;rk ls xfr djrk gS (Bipedal
locomotion), f}iknpkjh xeuA lh/kh [kM+h Hkafxek ds dkj.k vusd
“kkjhfjd ifjorZu ik;s x;s&

(i) lh/kh Hkafxek ds gsrq Vk¡xks dh yEckbZ vf/kd gks xbZA ryos piVs
(Sole flat), vaxqfy;k¡ NksVh ,oa de xfr”khy gks Xk;h gSA

(ii) /kM+ (Trunk) dk Hkkx vf/kd NksVk gks x;k gSA o{k (Thorax) dk
Hkkx mjksfLFk vfLFk (Sternum bone) ls piVk gksus ls pkSM+k gks
x;k gSA
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(iii) d”ks#d n.M (Vertebral column) dh yEckbZ de ik;h tkrh gS]
yEcj (Lumber) d”ks#d dh de la[;k lsØe ,oa iqPN d”ks#d
(Sacral and caudal vertebrae) tqM+dj vo”ks’kh (Vestigeal) gks xbZA

(iv) d”ks#d n.M (Vertebral column) dh etcwrh ds fy, nks LFkkuksa
ij ueu (Flexion) Hkh gqvkA ftlesa S dh vkd`fr gks xbZA

(v) vkUrfjd vaxksa dks lgkjk nsus ds fy, Jksf.k es[kyk (Pelvic
girdle) pkSMh ,oa fpyeph ds vkdkj (Basin Shape) dh gks xbZA

(vi) [kksiMh (Skull) d”ks#d n.M ij lh/kh fLFkr gksus ds dkj.k]
egkjU/kz (Foramen magnum) ihNs ds Hkkx ls gVdj uhps dh
vksj vk x;kA

(vii) dej (Waist) ds Hkkx esa d”ks#d n.M esa dfV oØ (Lumber
curve) cu x;k] ;g lh/kh eqnzk esa lgk;rk djrk gSA

(viii) tcMksa (Jaws) dk vkdkj NksVk] nUr js[kk;sa ‘U’ vkdkj ls
v)ZoÙ̀kkdkj] ds #i esa fodflr gqbZA nk¡rksa (Teeth) dh la[;k 36
ls ?kVdj 32 gks xbZA jnud (Canine) nk¡rksa dk vkdkj ?kVdj
“ks’k vU; nk¡rksa ds cjkcj gks x;kA

(ix) diky xqgk (Cranial cavity) dk vk;ru 1450&1500 c.c. gksrk gSA

(x) psgjk (Face) izkphu dfi;ksa ds izksxusFkl (Prognathous) :i ls
cnydj lh/kk vkFkksZXusFkl (Orthognathous) gks x;kA

(xi) iw¡N dk mi;ksx lekIr gks tkus lss ;g foyqIr gks xbZA

(xii) ekFkk (Fore head) diky xqgk esa of̀) gksus ds dkj.k djksfV es
ekFks dk fodkl gqvkA

(xiii) vk¡[kks ds mij fLFkr HkkSagksa ds mHkkj (Eye brow ridges) /khjs&/khjs
de gks x;sA

(xiv) BksMh (Chin) tcMksa dk vkdkj NksVk gks tkus ls BksMh mHkjh
(jutting) gks xbZA

2- laosnh {kerk,¡ (Sensitivity)& us= (Eye) ik”oZ fn”kk ls f[kld dj
vkxs dh vksj vk x;s ftlls f}us=h (Binoculary) ;k f=foe nf̀’V
(Stereoscopic vision) gks xbZA

3- vYi laosnh vaxksa esa ifjorZu (Changes in other sense organs)&
d.kZ iYyo NksVs vkdkj ds gks x;s rFkk ?kzk.k “kfDr esa deh ;k voufr
gqbZA

4- oLrqvksa dks idMuk (Grasping ability)& vaxqfy;k¡ yEch ,oa
xfr”khy gqbZ] buds fljs Li”kZ laosnh gks x;sA dykbZ ij gFksyh dks
mij&uhps ?kqekus dh {kerk dk fodkl gqvkA v¡xwBs (Pollex-thumb)
vU; vaxqfy;ksa ds ledks.k ij (Oppossable) gksus ds dkj.k oLrqvksa dks
idM+us dh vf/kd {kerk ikbZ tkus yxhA
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5- laLd`fr (Culture)& /khjs /khjs ekuo dh laLdf̀r dk fodkl gqvkA
lh[kus dh {kerk] lkekftd thou] lkspus dh {kerk ,oa i”kqikyu djuk
izkjEHk gks x;kA

6- tuu {kerk (Fertility rate)& ekuo fodkl Øe esa tuu {kerk dh
nj cgqr ?kVh gSA ,d ckj esa ,d gh cPps dh lUrkuksRifÙk gksus yxhA

7- efLr"d dk fodkl (Large size of brain)& ekuo esa “kjhj ds
vuqikr eas] efLr’d lcls cM+k o tfVy gksrk gS] D;ksafd izefLr’d
(Cerebrum) of̀) dk dsUnz gksrk gSA blh dk ekuo ds fodkl Øe esa
lcls vf/kd fodkl gqvk gS efLr’d ds cMs+ gksus ds lkFk&lkFk gh
diky xqgk (Cranial cavity) ds vk;ru esa of̀) gqbZ gSaA vk/kqfud ekuo
dh diky xqgk dk vk;ru yxHkx 1400&1700 D;wfcd lseh- gksrk gSA

5-5-2 Ekkuo ds fodkl dk laf{kIr bfrgkl
(Brief History of Evolution of Man)

Ekkuo (Man) ds izkjfEHkd iwoZt] izkbesV~l (Primate) ds leku jgs gksaxsA ekuo
ds y{k.k yhej (Lemur)] Vkjfl;l] (Tarsiuss)] okuj (Monkeys) ,oa dfi;ksa
(Apes) ds leku gksrs gaSA vkfn iwoZt izkbesV~l (Primates) ls vk/kqfud ekuo
ds fodkl Øe ds vUrxZr ik;s tkus okys fofHkUu izdkj ds iwoZt Lrfu;ksa dk
o.kZu fuEufyf[kr izdkj ls gS&

1- vkfn iwoZt izkbesV~l (Primitive Ancestral Primates)& vkfn
iwoZt izkbesV~l yxHkx 6-5 djksM o’kZ iwoZ fØVsf”k;l dYi (Cretaceous period)
esa izdV gq,A ;s pwgs ds leku NksVs NNw¡nj (Shrews) :i esa Fks] ;g o{̀kksa ij
jgrs Fks rFkk dhV iraxksa dks [kkrs FksA Qqnd dj pyrs FksA ukd oLrqvksa dks
lw¡?kdj ij[kus ds fy, yEch ,oa uqdhyh FkhA dku pkSdUus rFkk fofHkUUk izdkj
dh /ofu;ksa Eksa Hksn djus esa l{ke gksrs FksA buds o`’k.k (Testes)] mnjxqgk
(Abdominal cavity) ls ckgj ugha ik;s tkrs FksA Lru xzfUFk;ksa (Mammary
glands) dh 1 ls 3 tksfM;k¡ gksrh FkhA buls feyrh&tqyrh Jwt (Shrews) dh
dqy tkfr;k¡ vÝhdk (Africa) egk}hi es ikbZ tkrh gSaA

2- okuj iwoZ vFkok izkslhfe;u izkbesV iwoZt (Prosimian Primate
Ancestors)& vkt ,sls thok”e (Fossils) izkIr gS ftuls Kkr gksrk gS fd
vkfn Jwt (Primitive shrews) ls vU; izdkj ds Lrfu;ksa dk fodkl gqvk&

(i) o`{kkJ;h Jwzt (Tree shrews)& ¼1½ FkwFku (Snout) NksVh Fkh ¼2½ us=
(Eyes) lkeus dh vkSj fLFkr FksA ¼3½ laosnh ?kzk.k vax NksVs FksA
¼4½ jsfVuk (Ratina) esa “kadq (Cones) Hkh ik;s tkrs FksA /khjs /khjs buesa
izkbesV~l ds y{k.k fodflr gksus yxsA

(ii) yhelZ@yhejkWbM~l (Lemuroids)& ¼1½ ;g izk.kh dhV Hk{kh
(Insectivorus) ,oa o{̀kkJ;h (Arboreal) FksA ¼2½ vaxwBs yphys rFkk
etcwr gksrs FksA ¼3½ iww¡N lUrqyu dk dk;Z djrh FkhA ¼4½ vaxqfy;ksa esa
iatksa (Claws) ds LFkku ij ik, tkrs FksA ¼5½ vaxwBs (Thumb) vaxqfy;ksa
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ds ledks.k ij fLFkr FksA ¼6½ ukd NksVh] us= cM+s FksA
mnkgj.k& yksfjl (Loris)A

(iii) Vkjfl;lZ@VklhZvkbM~l (Tarsioids)& ¼1½ psgjk (Face) cUnjksa ds
leku NksVk ,oa [kM+k ik;k tkrk FkkA ¼2½ xnZu dks pkjksa vkSj ?kqek;k tk
ldrk FkkA ¼3½ FkwFku (Snout) ,oa ukd NksVh gksrh FkhA ¼4½ us= (Eye)
xksyd lkeus dh vkSj fLFkr gksrs FksA ¼5½ iw¡N (Tail) vf/kd yEch ikbZ
tkrh FkhA ¼6½ diky xqgk (Cranial cavity) ,oa izefLr’d (Cerebrum)
vf/kd fodflr FkkA

3- ekuokdkj ;k ,sUFkzksikWbM iwoZt (Anthropoid Ancestors)&
vkyhxkslhu (Oligocene) ;qx ls ek;kslhu (Miocente) ;qx esa okuj dfi;ksa
(Monkeys, Apes), ,oa ekuoksa ds leku iwoZt iF̀kd~&iF̀kd~ n”kkvkas esa fodflr
gksus yxsA ekuokdkj ;k ,sUFkzksikWbM (Anthropoid) iwoZtksa dks muds fodkl Øe
ds vuqlkj rhu oa”kksa (Stocks) esa foHkkftr fd;k x;k& (A) okuj oa'k
(Monkey stock), (B) dfi oa'k (Ape stock)] (C) ekuo oa'k (Hominid stock)]

(A) okuj oa'k (Monkey Stock)& isfy;kslhu (Palaeocene) ,oa bvkslhu
(Eocene) ;qx esa 2&2-5 djksM o’kZ iwoZ rd izkslhfe;u izkbesV~l dk
jkT; FkkA buds y{k.k fuEufyf[kr izdkj ds gksrs gSa&

1- isfy;kslhu (Palaeocene) ,oa bvkslhu (Eocene) ;qx eas
m’.kdfVcU/kh; Hkkxksa es vfLrRo cuk jgkA

2- uFkqus ckgj dh vkSj ,oa ukd (Nose) piVh gksrh gSA

3- nk¡rksa dh la[;k 36 gksrh gSA eksyj nk¡rks ds mHkkj ik;s tkrs gSa]
bl izdkj ds y{k.k ds dkj.k ;g ekuo fodkl “kk[kk ls iF̀kd~
Øe esa gSA

4- iw¡N yEch ,oa oLrqvksa dks fldqM+us es lgk;d gSA

5- vf/kdka”k vaxqfy;k¡ iatsnkj (Clawed) gksrh Fkha ,oa vaxwBs
(Thumb) vU; vaxqfy;ksa ds lekukUrj gksrs FksA

lu 1961 esa iqjkuh nqfu;k ds cUnj dk thok”e izkIr gqvkA iqjkuh
nqfu;k ds cUnj tks dsVsjkgbuh (Catarrhini) ds vUrxZr vkrs gS]
muesa ,oa ekuo esa fuEufyf[kr lekurk,¡ ikbZ tkrh gaS&

(i) “kjhj dh of̀) (Growth) ,oa cqf)eÙkk (Intelligence) dk
fodkl

(ii) iw¡N de fodflr gksrh gS ;k iw.kZr% vuqifLFkr gksrh gSA ;fn
ikbZ tkrh gS rks NksVh gksrh gS tks oLrqvksa dks idMus esa
lgk;d gSaA

(iii) d.kZiYyo (External pinna) vkdkj esa NksVk gksrk gSA

(iv) vk¡[kksa dh jsfVuk (Retina) esa “kadq ,oa “ykdk,¡ (Cones and
rods) nksuksa ikbZ tkrh gSA
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(v) izefLr’d xksyk)Z (Cerebral hemisphere) vf/kd fodflr
gksrs gaSA

(vi) ukfldk dk l¡djk gksuk ik;k tkrk gSA

(vii) gkFk] vaaxqfy;ksa] uk[kwu esa laosnu”khyrk dk ik;k tkukA

(viii) fVEiSfud (Tympanic) ,oa LDoseksly (Squamosal) vfLFk;k¡
vkil esa lEcfU/kr jgrh gaSA

(ix) uFkqus (Nasal aperture) ikl&ikl ,oa uhps dh vkSj fLFkr gksrs
gSaA

(x) yEcj (Lumber) d”ks#dkvksa dk de la[;k esa gksukA

(xi) nk¡rks dh la[;k dk ik;k tkukA

(xi) eknk esa ekfld pØ (Mensuration cycle) dk ik;k tkukA

lHkh y{k.kksa dh lekurk ls ;g fu’d’kZ fudyrk gS fd
ekuo ,oa cUnjksa dk leku iwoZt ls mn~xe gqvk gSA

Jwt (Shrews)

yhelZ (Lemurs)

Vkjfl;lZ (Tarsiers)

,UFkzksiksbM dfi (Anthropoid apes) iwoZt (Ancestor)

¼lkekU; oa”k½

ubZ nqfu;k ds cUnj iqjkuh nqfu;k ds cUnj dfi ,oa ekuo ds iwoZt

(New world monkeys) (Old world monkeys) (Ancestors of Apple and man)

dfi (Ape) xksfjYyk (Gorilla)

dqy&iksUxkbMh (Pongidae) dqy&gkbykscsVkbMh dqy&gksehukbMh

mnk-& fpEikUth (Hylobatidae) (Hominidae)

(Chimpanzeee) mnk-& fxCcu mnk-& gksekslsfi;Ul ¼ekuo½

(Gibbon) (Homosapiens)
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(B) dfi oa’k (Ape Stock)& orZeku esa dfi;ksa (Apes) dh dqN gh
tkfr;k¡ (Species) ikbZ tkrh gSaA ekuo esa ,oa dfi;ksa esa fuEufyf[kr
lekurk,¡ ikbZ tkrh gS&

1- flj dk vkdkj cM+k ,oa iw¡N dh vuqifLFkfrA

2- xnZu ,oa iknksa (Limbs) dh yEckbZ vf/kd ,oa iw¡N dh vuqifLFkrh
gksrh gSA

3- efLr’d (Brain) ,oa diky xqgk (Cranial cavity) dk vkdkj
vf/kd cM+k gksukA

4- mjksfLFk vfLFk (Sternal bone) ds pkSMh gksus ds dkj.k o{k dk
Hkkx pkSMk ,oa piVk gksukA

5- eksyj nk¡rks esa 5&5 mHkkj dk ik;k tkukA

6- pkjksa iknksa (Limbs) esa izpyu (Movement) ,oa oLrqvksa ds
idMus esa lgk;d] dqN esa ,d tksMh iknksa ds }kjk izpyu
(Bipedal locomotion)A

7- yEcj (Lumber) d”ks#dkvksa dh la[;k dk de 4&5 gksukA

8- lkekftd izk.kh ds :i esa thou lkFkh ds lkFk x̀gLFk thou
O;rhr djukA

9- jä izksVhUl (Blood proteins) esa lekurkA

10- lokZgkjh (Omnivorus) iks’k.k dk ik;k tkukA

mi;qZDr lekurkvksa ls fu’d’kZ fudyrk gS fd ekuo tkfr dk fodkl
dfi ds leku&iwoZtksa ls gqvk FkkA

(C) ekuo oa’k (Hominide Stock)& ekuo fodkl ds thok”e (Fossils)
vf/kdka”kr% vÝhdk (Africa) esa ik;s tkrs x;sA bu thok”eksa ds }kjk gh
ekuo fodkl dk Øe Kkr gqqvk vkfn gksfefuM (Hominid) iwoZtksa ds
izeq[k thok”e (Fossils) fuEufyf[kr gaS&

Ekk;kslhu (Miocene) ,oa Iyk;kslhu (Pliocene) ;qxksa ds iwoZt dfi;ksa
dk o.kZu fuEukuqlkj gSA buls ekuo ,oa dfi;kas dk fodkl gqvk] ;g
de le; esa gh yqIr gks x;sA
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Lkkj.kh Ø- 5-1% Ekkuo ,oa dfi esa vUrj
(Difference between Man and Ape)

Ø-
No.

Ekkuo
(Man)

dfi
(Ape)

1- LFkyh; vkokl esa thou O;rhr djrs
gaSA

o`̀{kkJ;h (Arboreal) vkokl esa
thou O;rhr djrs gaSA

2- iSjkas dh vis{kk Hkqtk,¡ NksVh gksrh gaSA iSjksa dh vis{kk Hkqtk,¡ yEch gksrh gSaA

3- f}iknpkjh xeu
(Bipedal locomotion)A

Pkkjksa iknkas ds }kjk xeu
(Quadrapedal locomotion)A

4- gkFkksa ds vaxqBs] vaxqfy;ksa ds ledks.k
ij ik;s tkrs gSaA Vk¡xksa ds ughaA

Pkkjkas iknksa ds vaxqBs] vaxqfy;ksa ds
ledks.k ij ik;s tkrs gSA

5- dikyh; xqfgdk (Cranial cavity) dk
vk;ru 1500 c.c. gksrk gSA

dikyh; xqfgdk (Cranial cavity)
dk vk;ru 100&500 c.c. gksrk gSA

6- “kjhj ds lhfer Hkkxksa es cky ik;s
tkrs gaSA

iwjs “kjhj ij vf/kd cky ik;s tkrs
gaSA

7- psgjk lh/kk (Orthognathous) BksMh
(Chin) ckgj dh vkSj rFkk HkkSagks dh
gM~Mh (Eye brow bone) de mHkjh
gqbZA

psgjk dqN vkxs dh vksj fudyk
(Prognathous) BksMh (Chin) dk
vHkko] HkkSagksa dh gM~Mh (Eye brow
bone) vf/kd mHkjh gqbZA

8- gksaB (Lips) ckgj dh vkSj mHkjs
gq, ,oa mijh gksaB esa e/;orhZ [kk¡p
dk ik;k tkukA

gksaB ckgj dh vkSj ugha rFkk mijh
gksaB (Upper Lip) ij [kk¡p
vuqifLFkrA

9- Ekknk esa Lru xfUFk;k¡ (Mammary
glands) mHkjh gqbZA

Ekknk esa Lru xfUFk;k¡ (Mammary
glands) mHkjh gqbZ ugha ikbZ tkrh
gaSA

10- nk¡rksa dk vkdkj NksVk rFkk
nUrkodk”k (Diastema) dk vHkkoA

nk¡rkas dk vkdkj cM+k] nUrkodk”k
dh mifLFkfr

11- nUr js[kk,¡ v/kZo`Ùkkdkj (Semi-
circular) rFkk eSfDlyjh izh&eksyj
nk¡rksa es 2&2 ,oa 1&1 tM+ksa dk gksukA

nUr js[kk,¡ ‘U’ ds vkdkj dh
eSfDlyjh izheksyj nk¡rks es 3&3
tM+ksa dh mifLFkfrA

12- izheSfDlyk (Premaxilla) vfLFk;k¡
eSfDlyk (Maxilla) ls tqMh gqbZA

izh&eSfDlyk (Premaxilla) vfLFk;k¡
eSfDlyk (Maxilla) ls iF̀kd~ ikbZ
tkrh gSA

13- [kksiMh piVh ugha gksrh rFkk [kksiMh
d”ks#d n.M ij mij dh vkSj fLFkr
gksrh gSA

[kksiMh piVh rFkk d”ks#d n.M ij
vkxs dh vkSj fLFkr gksrh gSA

14- Jksf.k es[kyk (Pelvic girdle) vf/kd
pkSM+h gksrh gSA

Jksf.k es[kyk (Pelvic girdle) de
pkSM+h gksrh gSA

15- cksyus ,oa fy[kus dh {kerk ikbZ tkrh
gSA

cksyus ,oa fy[kus dh {kerk ugh
ikbZ tkrh gSA



thok'ehdj.k] foyqIr
izkf.k;ksa dk v/;;u

fVIi.kh

563
Lo-vf/kxe

ikB~; lkexzh

16- Hkkoukvksa dh vfHkO;fDr Li’V ,oa rdZ
djus dh “kfDr ikbZ tkrh gSA

Hkkoukvksa dh vfHkO;fDr Li’V ugha
gksrh rFkk rdZ djus dh “kfDr ugh
ikbZ tkrh gSA

17- f”k”kq ,oa ckY;koLFkk yEchA f”k”kq ,oa ckY;koLFkk de vof/k dh
gksrh gSA

(a) izksfIyvksfiFksdl (Propliopithecus)& buds thok”eksa ds }kjk
Kkr gksrk gS fd ekuo fodkl “kk[kk dc dfi;ksa dh “kk[kk ls
iF̀kd gqbZA thok”e] vksfyxkslhu (Oligocene) ;qx es izkIr gq,A

y{k.k& (i) nk¡rksa esa 5&5 mHkkj ik;s tkrs FksA ;g fLFkfr ekuo ,oa
dfi;ksa ds leku gksrh gSA

(ii) thok”e 3&4 djksM o’kZ iwoZ ds gSA

(b) fyEuksfiFksdl ,oa Iyk;kslhUk (Limnopithecus and
Pliocene)&

(i) thok”e ek;kslhu ,oa Iyk;kslhu (Miocene and
Pliocene) ;qx esa ik;s x;sA

(ii) yEcj d”ks#dkss a dh la[;k 7 ikbZ xbZA bl dkj.k bls ekuo
fodkl Øe “kk[kk dk lnL; ekuk tkrk gSA

(c) izksdkWUly ;k Mªk;ksfiFksdl (Proconsul or Dryopithecus)&

(i) bl ekuo ds thok”e dh [kkst yhdh (Leakey-1930) uke
oSKkfud us dh FkhA

(ii) eksyj nk¡rksa esa 5&5 mHkkj ik;s tkrs gSA

(iii) iknksa dh ljapuk ekuo ds leku ikbZ xbZA

fp= Ø- 5-19% Proconsul

(iv) FkwFku ckgj dh vkSj fudyk gqvk gksrk gSA

(v) pkj iknksa ls izpyu rFkk bldks ekuo fodkl ds Øe ds
vUrxZr ugha ekurs gSA
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(d) f’kokfiFksdl (Shivapithecus)–

(i) thok”e ek;kslhu ,oa Iyk;kslhu ;qx esa ik;s x;sA

(ii) fo”kkydk;] pkj iknksa }kjk izpyu djrs FksA

(iii) eksyj nk¡rksa esa 5&5 mHkkj ik;s tkrs FksA

(iv) efLr’d [kksiM+h ,oa gkFk f”kokfiFksdl thok”e ds cUnjksa ds
leku ik;s x;s rFkk nk¡r] tcM+k] psgjk (Teeth, Jaws and
Face) dfia;ksa ds leku FkkA

(v) ;g dqN&dqN Mªk;ksfiFksdl leku FkkA

(vi) vkt ls yxHkx 1-50 djksM o’kZ iwoZ f”kokfiFksdl ls ekuo
oa”kkuqØe] dfi;kas ds oa”kkuqØe ls iF̀kd~ gqvkA

4- izFke pj.k (Sub-man)& jkeksfiFksdl ,oa dsfu;kfiFksdl
(Ramopithecus and Kenyapithecus)& ek;kslhu ;qx ds 1-3 djksM o’kZ iwoZ
voekuo ds thok”e dks ysfol (Lewis-1930) us Hkkjr dh f”kokfyd igkfM;ksa
(Shivalik hills) ls izkIr fd;sA buesa ekuo ds leku nUr js[kk v/kZo`Ùkkdkj
(Semicircular)] tcMs (Jaws) NksVs ,oa esgjkcuqek rkyq (Arched palate)A nks
iknksa }kjk izpyu djrs FksA nUr js[kk,¡ v/kZo`Ùkkdkj gksrh FkhA vf/kd lh/kh [kMk
psgjk@d`rUd (Incisor) ,oa jnud (Canines) “ks’k nk¡rksa ds leku FksA mi;qZDr
lHkh y{k.k ekuOk oa”kkuqØe ds lcls izkjfEHkd vkfn gksfefuM iwoZt esa ik;s x;sA
yhdh (Leakey-1955) us vÝhdk ,oa phu esa mijksDr ds leku ekuo thok”e
dks izkIr fd;k ,oa bl thok”e dk uke dsfu;kfiFksdl (Kenyapithecus)
fn;kA

fp= Ø- 5-20% Evolutionary History of Man
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5- nwljk pj.k&dfi & ekuo dk fudV ekuo (Ape-man or Near
Man)& IyhLVkslhu (Pliestocene) ;qx esa ekuo dk fodkl& bl
IyhLVkslhu (Pliestocene) ;qx ls izkIr ekuo thok”eksa dks lkewfgd :i ls
vkWLVsªyksfiFkhlkbu (Australopithecine) dgrs gSa] bldk vFkZ vkfn ekuo
(Primitive man) ;k dfi ekuo (Ape-man) gksrk gSA lHkh thok”e (Fossils)
vÝhdk ls izkIr gq, FksA dqN eq[; thok”e dk o.kZu fuEufyf[kr izdkj gS&

¼v½ vkWLVªsyksfiFksdl vÝhdsUl (Australopithecus africans)& bl
thok”e (Fossils) dh [kkst izksQslj jse.M MkVZ (Professor
Raymond Dart-1924) }kjk vÝhdk es fIy;kslhu (Pliocene) ;qx esa
pÍkuksa ls 6&7 o’kZ ds cPps dh [kksiMh (Skull) ds :i esa dh&

1- ;g lcls izkphu vkfn ekuo (Primitive man) ds :i esa ekus
tkrs FksA

2- [kksiMh (Skull) dk egkjU/kz (Foraman magnum) uhps dh vksj
f[kld x;k FkkA

3- lh/ks [kM+s (Erect posture) gksdj pyrs FksA

4- diky xqgk (Cranial cavity) dk vk;ru 400&800 c.c. FkkA

5- iRFkjksa ds vkStkj cukrk o f”kdkj djrk FkkA

fp= Ø- 5-21% (A) Ape (B) Man

6- ek¡lkgkjh (Carnivorous) Fkk vkSj tcMksa (Jaws) dks b/kj&m/kj
pykdj orZeku ekuo ds leku Hkkstu djrk FkkA

7- nUr foU;kl ,oa Hkkj (140 kg.) orZeku ekuo ds leku FkkA

8- thok”eksa ds lkFk NfM;ksa] vfLFk;ksa ,oa iRFkjksa ds <sj feyrs FksA
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fp= Ø- 5-22% Comparison of Skull and Foraman Magnus

¼c½ vkWLVsªyksfiFksdl jkscLVl (Australopithecus robustus)& 1936 esa
thok”e (Fossils) dh [kkst jkcVZ czwe (Robert Broom) us dhA
vkWLVsªyksfiFksdl vÝhdsUl dh vis{kk vf/kd rkdroj] vf/kd yEck]
“kjhj dk Hkkj 60 kg. Fkk&

1- tcMs+ (Jaws) Hkkjh rFkk nk¡r (Teeth) yEcs FksA

2- “kkdkgkjh (Herbivorus) FkkA

bls isjsUFkzksil jkscLVl (Paranthropus robustus) dgkA ;g “kh?kz gh
foyqIr gks x;kA

¼d½ ftatsUFkzksil ekuo (Zinjanthropus Man)& bl vkfn ekuo ds
thok”e (Fossil) dh [kkst 1959 esa MkW- yhdh (Dr. Leakey) nEifÙk us
nf{k.k vÝhdk ds vkYokbZ izns”k ls dhA 10 ls 30 yk[k o’kZ iqjkus bl
vkfn ekuo ds thok”e FksA bldk vkWLVsªyksfiFksdl cksblsb
(Australopithecus boisei) Hkh dgk&

1- “kjhj dk vkdkj NksVk] yxHkx 140&150 lseh- yEck FkkA

2- [kksiMh (Skull) dk vkdkj euq’; ls feyrk FkkA

3- vkStkj cukdj budk mi;ksx f”kdkj vkfn ds fy, djrs FksA

4- ekFkk vuqifLFkr gksrk FkkA

5- diky xqgk (Cranial cavity) 600&700 c.c. Fkh tks fd vk/kqfud
euq’; ls vf/kd FkhA

6- nk¡rkas dk foU;kl “kkdkgkjh Hkkstu ds fy, mi;qDr FkkA

7- ukd piVh] BksM+h vuqifLFkr rFkk HkkSags (Eyebrows) fodflr FkhA

;g Hkh dqN le; Ik”pkr~ foyqIr gks x;sA

6- rhljk pj.k & izkjfEHkd okLrfod ekuo (Early True Man)&
dfi&ekuo (Ape man) ds leku vkfn ekuo ds }kjk vkStkjksa ,oa gfFk;kjksa dk
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mi;ksx djus ls cqf/n ,oa efLr’d dk vf/kd fodkl gqvkA thok”eksa (Fossils)
ds v/;;u ls irk pyrk gS fd ekuo oa”k dk fodkl vU; tkfr;ksa ds Øfed
fodkl ls gqvk&

¼v½ gkseks gsfcfyl (Homo habilis)& bl ekuo tkfr dh mRifÙk 16&18
yk[k o’kZ iwoZ IyhLVkslhu (Pleistocene) ;qx esa gqbZA lu~ 1960 esa yhdh
(Leakey) oSKkfud us bl ekuo tkfr ds thok”e (Fossils) vÝhdk ls
izkIr fd,A budks gkseks Js.kh (Genus-Homo) dh lcls igyh tkfr
ekuk x;k gSA “kjhj dk vkdkj 1-2&1-5 ehVj rFkk Hkkj 40&50
fdyksxzke Fkk&

1- efLr’d (Brain) cMk ,oa diky xqgk (Cranial cavity) dk vk;ru
680 c.c. FkkA

2- nks iSjkas ij lh/kk [kM+k pyrk FkkA

3- nUr foU;kl vk/kqfud ekuo ds leku FkkA

4- f”kdkj ds fy, gfFk;kjksa dk mi;ksx djrk FkkA

5- ekuo dk ;g izFke iwoZt Fkk ftlus gfFk;kjksa dk fuekZ.k fd;k FkkA

¼c½ gkseks bjsDVl (Homo erectus)& bl ekuo ds thok”e
(Fosssils) ;qthu Mwcksbl (Eugene dubois) us 1891 esa tkok ls
IyhLVkslhu (Pleistocene) ;qx dh 17 yk[k o’kZ iwjkuh pÍkuksa ls izkIr
fd;sA bldk uke fiFksdsUFkzksil bjsDVl (Pithecanthropus erectus)
fn;k x;kA es;j (Meyer) us 1950 es bldk uke gkseks bjsDVl
(Homo erectus) fn;kA ;g nwj&nwj rd QSyh gqbZ xqQkvksa esa tkok ds
vykok vÝhdk vkSj phu esa ik;s tkrs gS a&

1- “kjhj dh yEckbZ 170 cm ,oa Hkkj 70 fdyksxzke FkkA

2- Vk¡xs yEch ,oa lh/kh Fkh] pyrs le; dqN >qdk jgrk FkkA

3- psgjk (Face) vkxs dh vkSj >qdk gqvk] BksMh (Chin) de fodflr]
ukd pkSMh ,oa piVh FkhA

4- ekFkk uhpk >qdk gqvk] HkkSgksa ds uhps vfLFk ds eksVs mHkkj FksA

5- [kksiMh piVh] [kksiMh dh vfLFk;k¡ eksVh FkhA

6- diky xqgk (Cranial cavity) dk vk;ru 800&1000 c.c. FkkA

7- uhps dk tcMk (Jaw) etcwr ,oa uhps dh vkSj >qdk gqvkA

8- nar foU;kl ekuo ds leku FkkA



568

thok'ehdj.k] foyqIr
izkf.k;ksa dk v/;;u

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

fp= Ø- 5-23% Skull and Jaws of Man and Reconstructed Head

fp= Ø- 5-24% Skull of Pekinernsis and Reconstructed Head

9- gksaB (Lips) eksVs ,oa vkxs dh vksj fudys gq, FksA

10- ;g iRFkjksa ds vkStkj (Tools) cukrs Fks rFkk vfXu dk mi;ksx
djrs FksA

¼l½ isfdax ekuo ;k gkseks bjsDVl isfdusfULl (Peking man or Homo
erectus pekinensis)& lu~ 1927 esa MsfoMlu Cysd (Davidson
Black) us isfdax ds ikl xqQk esa vusd nk¡rkas ds thok”eksa (Fossils) dk
v/;;u djus ds i”pkr~ fu"d"kZ fudkyk fd ;g thok”e tkok
dfi&ekuo (Jawa apeman) ls feyrs&tqyrs gSa rFkk vU; tkfr ds
gSa ;g thok”e 4&5 yk[k o’kZ iwoZ IyhLVkslhu;qx (Pleistocene) ds gSA
MsfoMlu us bldk uke lkbusUFkzksil isfdusfUll (Sinanthropus
pekinensis) fn;k] es;j (Mayer) oSKkfud us bldk uke ifjofrZr dj
gkseks bjsDVl isfdusfUll (homo erectus-pekinensis) fd;k&

1- bldh yEckbZ 1-55 ls 1-65 ehVj FkhA

2- ;g ekuo Hk{kd FksA

3- bldk tcM+k (jaw) cM+k rFkk BksM+h (Chin) ugha FkhA

4- diky xqgk dk vkSlru vk;ru 1075 c.c. FkkA

5- lewgksa esa xqQkvkas esa jgrs FksA

6- ;g vfXu dk mi;ksx djrs FksA
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7- budk le; ,oa fLFkfr dk vf/kd Kku FkkA vius fuokl LFkku dks
o’kZ esa dbZ ckj NksM+rs Fks rFkk fQj ogha okil vkdj jgrs FksA

¼n½ ghMycxZ ekuo@gkseks ghMycxsZfUll (Heidelberg man-Homo
heidelbergensis)& lu~ 1907 esa teZuh esa ,d thok’e ghMycxZ
(Heidelberg) ds ikl izkIr gqvkA 10 yk[k o’kZ iwoZ dh IyhLVkslhu dh
pÍkuksa (Rocks of Pleistocene) ls nUr tcM+k thok”e ds :i esa feykA
bldks Hkh gkseks bjsDVl tkfr dk gh lnL; ekuk x;k&

1- BksM+h (Chin) vuqifLFkr FkhA

2- tcM+k (Jaw) dkQh cMk] nk¡r ekuo ds leku FksA

3- y{k.k tkok dfi ekuo (Jawa apeman) ds leku FksA

4- jnud nk¡r (Canine teeth) vU; nk¡rkas ls NksVs FksA

phu ds ekuo “kkL=h ikbZ (Pai-1924) us bl thok”e dks isfdax
ds ikl ls izkIr fd;k FkkA bldk uke lkbusUFkzksil isfdusfUll
(Sinarnhropus pekinensis) j[kkA blds y{k.kksa dh lekurk ds
vk/kkj ij bldks es;j (Meyer) oSKkfud us bldk uke gkseks
bjsDVl bjsDVl (Homo erectus erectus) j[kkA

¼b½ gkseks bjsDVl ekSfjVSfudl (Homo erectus mauritanicus)& 1955
eas bl ekuo ds thok”e vÝhdk ls izkIr gq,A blh izdkj ds thok”e
eksjDdks (Morocco) ,oa gaxsjh (Hungary) ls Hkh 1965 esa izkIr gq,A ;g
vis{kkdr̀ de cqf/neku] ysfdu tkok ,oa isfdax ekuo tSls y{k.kksa okys
FksA

7- pkSFkk pj.k & okLrfod ekuo (True Man)& bl pj.k ds ekuo
fiNys pj.k ds leku dh vis{kk vf/kd fodlhr Fks ,oa lh/ks [kM+s gksdj pyrs
FksA efLr’d (Brain) dk fodkl Hkh vk/kqfud ekuo ds leku FkkA thok”eksa ds
izkIr gksus ij irk pyk fd ;g dbZ LFkkuksa ij QSys Fks&

fp= Ø- 5-25% Skull of Neanderthal Man and Reconstruction of Head
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(i) fu;sUMjFky (Neanderthal), lksyks (Solo) ekuo] Øksesxuu
(Cromagnon) vkfn&

¼v½ fu;sUMjFky ekuo (Neanderthal man) rFkk gkseksfu;sUMjFks&
ysfUll (Homo neanderthalensis)& bl ekuo dh mRifÙk
yxHkx 1-5 yk[k o’kZ iwoZ vfÝdk esa fodflr gqbZ FkhA ;g ;wjksi
rFkk ,f”k;k esa QSyh rFkk 35]000 o’kZ Eksa yqIr gks xbZA lu~ 1856 es
QwgyjkWV (Fuhlorott) us teZuh dh fu,.Mj ?kkVh es thok”e
izkIr fd;s FksA blds vusd thok”e vU; ns”kksa esa Hkh ik;s x;sA bu
lc thok”eksa (Fossils) dks ,d gh ekuo tkfr ls lEcfU/kr ekuk
x;kA fu,.MjFky (Neanderthal) orZeku ekuo dk lh/kk iwoZt Fkk]
bl dkj.k bls mitkfr gkseks lsfi,Ul fu;sUMjFksysfUll (Homo-
sapiens-neanderthalensis) dgk x;k&

1- “kjhj dh yEckbZ 150 cm&165 cm FkhA

2- “kjhj lqMkSy ,oa rkdroj FkkA

3- nks iSjksa ij lh/ks [kMs+ gksdj pyrs FksA (Bipedal)

4- BksM+h (Chin) Li’V ugha FkhA fupyk tcMk Hkkjh FkkA

5- HkkSagks ds mHkkj lkekU; FksA

6- flj lkeus dh vkSj mHkjk gqvk] ekFkk pkSM+k] piVk ,oa NksVk
FkkA

7- ukd piVh ,oa NksVh FkhA

8- diky xqgk (Cranial cavity) dk vk;ru 1350&1700 c.c. FkkA

10- vk¡[kkas ds mij dh gM~Mh eksVh FkhA

11- Je foHkktu (Division of labour), /keZ] laLdf̀r dh LFkkiuk
blh ekuo }kjk dh xbZA

12- vkStkj (Tools) cukuk rFkk eqnsZ dks tehu esa xkM+us dh izFkk
FkhA

13- vkRek dh vejrk (immortality of soul) ij fo”okl djrs FksaA

13- xqQk esa jgrs Fks rFkk vfXu dk mi;ksx djrs FkasA

14- ok.kh (Speech) ds dsUnz fodflr FksA

¼c½ Øksesxuu ekul@gksekslsfi;Ul QksflfyLk (Cromagnon
man & Homosapiens fossilis)& fu,UMjFky ekuo (Neander-
thal man) dk foykse gksus ds i”pkr~ bldk LFkku fcydqy fHkUu
ekuo tkfr us fy;kA bldh mRifÙk 40]000 o’kZ iwoZ gqbZA izkjEHk
esa ;g tkfr fu,UMjFky ekuo tkfr ds lkFk jghA vf/kd
fodflr ,oa vk/kqfud ekuo ds leku gksus ds dkj.k ;g vkxs
pyrh jghA lu~ 1868 esa eSd xzsxj (Mac Gergor) us bl tkfr
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ds thok”e (Fossils) dh [kkst ÝkUl ds f”kyk[k.Mksa esa dhA bl
tkfr dks gkseks lsfi;Ul (Homo sapiens) dk vfUre iwoZt ekuk
tkrk gSA bldh ,d tkfr dk uke gkseks lsfi;Ul Ýkflfyl
(Homosapiens fossilis) dgk tkrk gSA bl tkfr ds vU;
thok”e teZuh (Germany)] bVyh (Italy), vÝhdk (Africa)]
btjkby (Israel) vkfn ns”kksa esa Hkh ik;s x;s&

1- “kjhj dh yEckbZ 6 QqV FkhA

2- psgjk NksVk] pkSM+k] rFkk ukd mBh gqbZ] HkkSags (Eye brows)
gYdh rFkk BksM+h (Chin) Li’V ikbZ xbZA

3- tcMs (Jaws) etcwr ,oa nUr foU;kl vk/kqfud ekuo ds
leku FksA

4- lh/ks [ksMs gksdj pyrs FksA

5- diky xqgk (Cranial cavity) dk vk;ru 1600 c.c. FkkA

6- ;g prqj Fks ,oa i”kq ikyrs Fks] i”kqvksa ls dke Hkh ysrs FksA

fp= Ø- 5-26% Skull of Cromagnon Man and Reconstructed Head

7- gfFk;kjksa dk fuekZ.k ,oa f”kdkj djuk bl tkfr dk eq[;
O;olk; FkkA

8- dyk ,oa /keZ dk fodkl blh ekuo ds }kjk fd;k x;k Fkk]
i”kqvkas ds fp= cukrs FksA

9- eqnksZ dks viuh jhfr&fjoktksa ds vuqlkj xkMrs rFkk /keZ ,oa
lekt dks ekurs FksA

10- vR;f/kd cqf/neku ,oa lH; laLdf̀r okys ekuo FksA

11- ;g rst xfr ls pyrs Fks ,oa nkSMrs FksA

12- xqQkvksa esa ifjokj cukdj jgrs FksA

13- tkuojksa dh [kky ds oL= igurs FksA
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oSKkfudksa dk er gS fd Øksesxuu ekuo (Cromagnon man) dh
mRifÙk fu,UMjFky ekuo ls gqbZ gS] ;g nksuksa gh tkfr ds ekuo]
vk/kqfud ekuo ds lh/ks iwoZt FksA bl rF; dh iqf’V Øksesxuu
ekuo esa ladjh djksfV (Skull) cMs+&cMs+ us= dksVj (Eye orbit)
Hkkjh tcM+s vkfn y{k.k ds }kjk gksrh gSA

¼l½ vk/kqfud ekuo (Modern Man)& gkseks lsfi,Ul lsfi,Ul
(Homo-sapiens-sapiens)& orZeku ekuo dks Øksesxuu
(Cromagnon) ls ,d fHkUu tkfr ekuk x;k gSA vk/kqfud ekuo
dk fodkl Øksesxuu ekuo ls gqvk gSA ;g ekuo 10&11 gtkj
o’kZ iwoZ ,f”k;k esa dSfLi;u lkxj (Caspian sea) ds ikl fodflr
gq,A budh mRifÙk ds bl dky dks iwoZ ik’kk.k dky (Paleolithic
or Old Stone Age) dgrs FksA /khjs&/khjs e/; ik’kk.k ;qx
(Mesolithic age) esa ekuo us i”kqikyu] i<+us&fy[kus dh {kerk
dk fodkl fd;kA vUr esa uo ik’kk.k dky (Neolithic or New
Stone age) esa ekuo us df̀’k] x̀gLFk ,oa lkekftd thou O;rhr
djuk lh[kkA

y{k.k&

1- “kjhj dk vkdkj yEck 180 lseh- Fkk diky mBk gqvk]
dikyfLFk;k¡ iryhA

2- psgjk lh/kk ,oa pkSM+k] ukd lh/kh FkhA

3- diky xqgk dk vk;ru 1350&1500 c.c. FkkA

fp= Ø- 5-27% Evolution of Man (Progressive Way)
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4- Vk¡xks dk Hkqtkvksa ls yEck gksukA

5- izefLr"d (Cerebrum) ,oa vuqefLr’d (Cerebellum) vf/kd
fodflr ,oa tfVyA

6- /khjs&/khjs df̀’k }kjk vukt mxkuk “kq: fd;kA

7- /keZ ,oa lekt dks egRo nsuk “kq:A

8- BksMh (Chin) mHkjh gqbZ gksrh FkhA

9- lh/kk [kMs gksdj pyuk izkjEHk fd;kA

vk/kqfud ekuo dh mRifÙk ds i”pkr~ rhu izeq[k fn”kkvksa esa
ns”kkUrj gqvk&

(i) if”peh fn”kk es Hkwe/; lkkj ds fdukjs&fdukjs& ;wjksi]
nf{k.k&if”pe ,f”k;k ,oa mÙkjh vÝhdk dh orZeku xksjh
tkfr fodflr gqbZA

(ii) mÙkj ,oa iwoZ fn”kkvkas dh vksj tkus okys ekuo
lkbcsfj;k ,oa phu tkdj eaxksykbM iztkfr esa fodflr
gq,A

(iii) nf{k.k fn”kk esa tkus okys Hkkjrh; lkxj ds nksuksa vksj
tkdj vÝhdk ,oa feySuhf”k;k dh dkyh uhxzh iztkfr esa
fodflr gq,A

5-5-3 Hkfo"; dk ekuo@gkseks ¶;qP;qfjl
(Future Man – Homo Futuris)

tSo fodkl (Organic evolution) dh fØ;k fujUrj py jgh gSA iz”u mBrk gS
fd D;k ekuo esa fodkl (Evolution) vc Hkh gks jgk gSA Øksesxuu
(Cromagnon) dh mRifÙk ds i”pkr~ 40]000 o’kksZa ls ekuo esa dksbZ Hkh fo”ks’k
ifjorZu ugh vk;k] bldk eq[; dkj.k euq’; Ekas lkaLd`frd fodkl eas viuh
vko”;drkuqlkj okrkoj.k dh n”kkvksa dks ifjofrZr djus dh {kerk ikbZ xbZ gSaA
Hkfo’; esa ;gh lkaLd`frd fodkl (Cultural evolution) pyrk jgsxkA blds
lkFk tSo&fodkl dk egRo de gksrk tk;sxkA Hkfo’; esa euq’; esa fuEufyf[kr
y{k.k fodflr ik;s tk;saxsA ;g fopkj lsfijks (Shapiro) uked vesfjdu
ekuo”kkL=h (Anthropologist) us n”kkZ;s&

1- euq’; dk vkdkj vf/kd yEck gksxkA

2- [kksiM+h (Skull) esa ckyksa dh deh gksxh rFkk [kksiM+h dk vkdkj xqEct ds
leku gksxkA

3- efLr’d dk vkdkj Hkh cM+k gksxkA

4- gkFk ,oa iSjksa dh vaxqfy;k¡ lekIr gks tk;sxhA

5- thoudky (Life span) vf/kd yEck gksxkA
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6- vkuqoa”kd (Genes) esa ifjorZu djus es lQyrk fey tkus ij ekuo
fodkl esa izkd`frd p;u (Natural selection) dk egRo lekIr gks
tk;sxkA

viuh izxrh tk¡fp, (Check Your Progress)

21- tkok df̀’k ekuo dh [kkst djus okys oSKkfud Fks&

¼v½ MckW; ¼c½ yhdh

¼l½ es;j ¼n½ ysoh

22- dkSu&lk y{k.k ekuo fodkl Øe ls lEcfU/kr ugha gS\

¼v½ o’̀k.k dks’k ¼c½ f=foe nf̀’V

¼l½ efLr’d dk fodkl ¼n½ vaxqfy;ksa ij iats

23- tkok ekuo dh diky xqgk fdruh Fkh\

¼v½ 400 c.c. ¼c½ 900 c.c.

¼l½ 1450 c.c. ¼n½ 650 c.c.

24- pÍkuksa ij jaxhu fp=dkjh loZizFke fdlus dh\

¼v½ tkok ekuo ¼c½ isfdax ekuo

¼l½ Øksesxuu ekuo ¼n½ fu,UMjFky ekuo

25- fi;sdUFkzk;l ds thok”e dgk¡ ls izkIr gq,\

¼v½ phu ¼c½ teZuh

¼l½ tkok ¼n½ tkiku

26- dkSulk izkxSfrgkfld ekuo IyhLVkslhu ;qx esa iF̀oh ij jgrk Fkk\

¼v½ Øksesxuu ¼c½ fu,UMjFky

¼l½ vkWLVsªyksfiFkSdl ¼n½ ,Vykf.Vd ekuo

27- fuEu esa ls dkSu&lk oDrO; lgh gS\

¼v½ izksdUly ekuo rFkk dfi nksukas dk iwoZt Fkk

¼c½ izksdUly ekuo dk iwoZt rFkk ijUrq dfi dk ugha Fkk

¼l½ “kkjhfjd lajpuk ds vk/kkj ij dfi ekuo dk iwoZt Fkk

¼n½ dksbZ ugha
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28- ekuo ds fdl iwoZt us loZizFke nks iSjksa ij pyuk vkjEHk fd;k\

¼v½ vkWLVsªyksfiFksdl ¼c½ Øksesxuu

¼l½ isfdax ekuo ¼n½ tkok ekuo

29- tSo&fodkl ds Øe esas dkSulk izkbesV euq’; ds lcls fudV gS\

¼v½ fxCcu ¼c½ xksfjYyk

¼l½ lkbusUFkkizl ¼n½ vksjaxqVku

30- euq’; dk oSKkfud uke D;k gS\

¼v½ gksekslsfi,Ul ¼c½ gkseksgÓwesful

¼l½ gkseks fu,UMjFksysfUll ¼n½ fiYMkWu ekuo

5-6 HkkSfed le;&lkj.kh ,oa }hih; izk.kh lewg
(Geological Time Scale and Insular Fauna)

HkkSfed le; & lkj.kh (Geological Time Scale)

Hkw&iVy lfgr iF̀oh ds iw.kZ cu tkus ls ysdj orZeku le; rd ds bfrgkl
dks pÍkuksa dh vk;q ds vuqlkj ik¡p izeq[k egkdYiksa esa ck¡Vrs gSA ;s fuEufyf[kr
izdkj gS&

1- Hkw&iVy lfgr ;k vkfdZ;kstksbd egkdYi (Archaeozoic Era)

2- izkthoh ;k izksVsjkstksbd egkdYi (Proterozoic Era )

3- iqjkthoh ;k isfy;kstksbd egkdYi (Palaeozoic Era)

4- e/;thoh ;k ehlkstksbd egkdYi (Mesozoic Era)

5- uwruthoh ;k lhukstksbd egkdYi (Coenozoic Era)

vfUre rhy ¼isfy;kstksbd] ehlkstksbd rFkk lhukstksbd½ egkdYiksa (Eras)
dks vkxs dYiksa esa ck¡Vk x;k gSA isfy;kstksbd egkdYi (Era) ds izFke dYi dks
dSfEcz;u dYi (Cambrian Period) dgrs gSA vr% vkfdZ;kstksbd rFkk
izksVsjkstksbd egkdYiksa dks lfEefyr :i ls izhdSfEcz;u egkdYi (Precambrian
Era) Hkh dgrs gSA blh izdkj] izFke vkfdZ;kstksbd egkdYi ds vykok “ks’k pkj
egkdYiksa dks lfEefyr :i ls QSusjkstksbd egkdYi (Phanerozoic Era) Hkh
dgrs gSaA
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Lkkj.kh Ø- 5-2% HkkSfrd le; lkj.kh (Geological Time Scale)

Ekgkdky
(Era)

dky
(Period)

;qx
(Epochs)

vof/k
¼yk[k o"kksZa esa½

Period
(in Lakh years)

izk.kh thou
(Animal life)

lhukstksbd

prqFkZ dky vk/kqfud 10
Ekkuo&;qx rFkk lHkh
izdkj dk vk/kqfud
thou

IyhlVkslhu 20 vkfnekuo&dky

fIy;kslhu 25 tjk;q;qDr Lru/kkjh]
i{kh] Vhfy;ksLV

ek;kslhu 30
Tkjk;q;qDr Lru/kkjh]
euq’; ds leku
dfi;ksa dk fodkl

rr̀h; dky vksykbxkslhu 45 ,UFkzksikWbM dfi dk
mn~Hko

b;kslhu 60 vkdkj rFkk la[;k esa
tjk;q;qDr

isfy;kslhu 70
Lru/kkfj;ksa dh of̀)
rFkk if{k;ksa esa of̀)

ehlkstksbZd

fØVsf”k;l
dky 120

Mk;ukslkWj rFkk
nareqDr if{k;ksa dk
foyqIrhdj.k

tqjsfld dky 155
if{k;ksa dk mn~Hko]
Mk;ukslkWj dk pje
fodkl

Vªkb;sfld
dky 190

izFke tjk;q;qDr
Lru/kkjh] Lur/kkjh
ln”̀k ljhl̀i dk
pje fodkl

ifeZ;u dky 215 ljhl̀i dh of̀/n]
mHk;pjksa esa deh

dkcksZuhQsjl
dky 300

izFke ljhl̀i]
mHk;pjksa
(Amphibian) dk
pj.k fodkl]
IysdksMeZ rFkk
vkWLVsªdksMeZ dk
foyqIrhdj.k

isfy;kstksbd

fMoksfu;u
dky 350 izFke mHk;pj

(Amphibian)

flY;qfj;u
dky 360

izFke IysdksMeZ]
vkWLVsªdksMeZ dk izHkkoh
dky
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vkMksZohfl;u
dky

480 izFke vkWLVsªdksMeZ

dSfEcz;u dky 550 vd”ks#dh izkf.k;ksa dk
le;

izksVsjkstksbd 925 eq[;r;k izksVkstksvk
dk le;

vkfdZ;kstksbd 8000 izk.kh&txr dk izHkko

HkkSfed ØkfUr;k¡ (Geological Revolutions)& oSKkfudksa ds vuqlkj
izR;sd egkdYi dh “kq#vkr HkkSfed ØkfUr (Geological Revolutions)
ds }kjk gksrh gS vFkkZr~ izdf̀r ds HkkSfrd ,oa tSfod dkjdksa esa izy;dkjh
ifjorZu gksrs gSa] tSls& u;h ioZr&Jsf.k;ksa dk cuuk] ioZrksa vkfn dk leqnz esa
/k¡luk] tho&tkfr;ksa dk iw.kZ :i ls u"V gksuk rFkk u;h tho&tkfr;ksa dh
mRifÙk gksukA

vkfdZ;kstksbd rFkk izksVsjkstksbd egkdYiksa ds ckn dh ØkfUr;ksa dks izFke
o f}rh; egkØkfUr;k¡ dgrs gaSA isfy;kstksbd egkdYi ds ckn rr̀h; egkØkfUr
dks ,IySf”k;u ØkfUr (Appalachian revolution) dgrs gSa] D;ksafd
blesa ,IySf”k;u ioZrekyk dk fuekZ.k gqvkA ehlkstksbd egkdYi ds ckn 'kSy
ioZr ØkfUr gqbZ ftlesa ,s.Mht] fgeky; rFkk vkYil ioZr Jsf.k;k¡ cuhaA

5-6-1 fofHkUu ;qxksa ds vUrxZr tSo&fodkl
(Organic Evolution in Different Era)

¼v½ vk|dYih ;k vkfdZ;kstksbd egkdYi (Archaeozoic Era)

bl egkdYi dk vkjEHk Hkw&iVy cuus ds ckn orZeku ls yxHkx 3 vjc
70 djksM iwoZ izkjEHk gqvk ekuk tkrk gSA bldh vof/k 2.1 vjc o’kZ vk¡dh x;h
gSA

HkkSfed n’kk (Geological Conditions)– bl egkdYi esa iF̀oh ij
Tokykeqf[k;ksas dk opZLo Fkk] ftuds QVus rFkk Hkwfe ds dVko vkfn ls Hkw&iVy
ij mFky&iqFky gksrh jgrh FkhA vkfnlkxj esa ryNV (Sediments) dk teuk
izkjEHk gks x;k Fkk blhfy, blds ”kSy&Lrjksa (Rocky-layers) esa dkcZu] pqus dk
iRFkj] yksgk] xszQkbV ds teko feyrs gaSA

Tkho&tUrq (Living Organisms)& bl egkdYi ds “kSy&Lrjksa
esa ;|fi iqjkthoksa ds thok”e ugh feys] fQj Hkh buesa dkCkZu dh mifLFkrh rFkk
vU; rF; bl ckr dks izekf.kr djrs gS fd bl egkdYi ds izkjEHk esa
vkfn&lkxj esa ^thou dh mRifr* gks pqdh FkhA

bl egkdYi esa izkjfEHkd thoksa ds vussd izdkj ds iwoZ dsUnzdh;
(Prokaryotic), eksusjk (Monera) rFkk orZeku izksfVLVk (Protista) tSls
ljyre ,ddks”kh; tho cusA dksey gksus ds dkj.k gh buds thok”e ugha cusA
fQj Hkh nf{k.k vÝhdk ds fQx o{̀k “kSy ls lu~ 1966 esa yxHkx 3 vjc o’kZ
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iqjkus dqN thok.kqvksa (Bacteria) tSls thoksa bvkscSDVhfj;e vkblksysVe
(Eobacterium isolatum) ds rFkk lu~ 1968 es yxHkx 3.2 vjc o’kZ iwoZ ds
dqN uhys&gjs 'kSokyksa tSals thoksa ds thok”e feysA

¼c½ izkthoh ;k izksVsjkstksbd egkdYi (Proterozoic Era)

bldh vof/k yxHkx ,d vjc o’kZ vk¡dh tkrh gSA ;g orZeku le; ls
yxHkx 1 vjc 60 djksM+ o’kZ iwoZ izkjEHk gqvk ekuk tkrk gSA

HkkSfed n’kk (Geological Conditions)& bl egkdYi esa Tokykeqf[k;ksa
ds QVus ls Hkw&iVy ij mFky&iqFky eph jgrh FkhA vkfn lkxj esa ryNV
dkQh teh gqbZ FkhA bl egkdYi esa cQZ teus ds Hkh izek.k feyrs gaSA bl
egkdYi ds “kSy&Lrjksa ls feys thok”eksa ls vusd izdkj ds tho&tUrqvksa dh
mifLFkrh rFkk tSo&fodkl ds izek.k feyrs gaSA

tUrq (Animals)& bl egkdYi ds izkjEHk esa vkfnlkxj esa izksVkstksvk
(Protozoa) tUrq Fks ftuesa vf/kdka'k [kksy;qDr jsfM;ksysfj;u (Radiolarian) FksA
blds i”pkr~ Liatkas (Sponges)] lhys.VsªV~l (Coelenterates), ekSyLdk
(Mollusca), rFkk vkFkzksZiksMk (Arthropods) vkfn dk fodkl gqvkA

Ikkni (Plants)& bl egkdYi ds izkjEHk esa thok.kq rFkk uhys&gjs “kSoky
Fks] ijUrq ckn esa vkfn lkxj ds ty esa “kSokyksa rFkk dodksa dk O;kid fodkl
gqvkA

¼d½ iqjkthoh ;k isfy;kstksbd egkdYi (Palaezoic Era)

(Gr. Palaios = ancient + zoe = life)

bl egkdYi dh vof/k yxHkx 37 djksM+ o’kZ vk¡dh tkrh gSA bl
egkdYi dk izkjEHk orZeku ls yxHkx 60 djksM+ o’kZ iwoZ rFkk vUr yxHkx 23
djksM+ o’kZ iwoZ ekuk tkrk gSSA

HkkSfed n’kk (Geological Conditions)& bl egkdYi ds nkSjku vkfn
& leqnzkas dk foLrkj gqvk rFkk dbZ fo”kky ioZr&Jsf.k;ksa dk fuekZ.k gqvkA

bl egkdYi esa tSo&fodkl esa ØkfUrdkjh ifjorZu gq,A vkfn lkxj ds
tho Hkwfe ij vk;sA i`"Boa”kh; tUrqvksa dk mn; rFkk fodkl gqvkA blh ds lkFk
ftEuksLieZ rFkk VsfjMksQkbV (Pteridophyte) ikniksa dk O;kid foLrkj gqvkA

bu egRoiw.kZ ifjorZuksa ds dkj.k bl egkdYi dks fuEufyf[kr N% dYiksa
(Periods ) esa ck¡Vk x;k gS&

(i) dSfEcz;u dYi (Cambrian Period)

(ii) vkWMksZohfl;u dYi (Ordovician Period)

(iii) flY;qfj;u dYi (Silurian Period)

(iv) fMoksfu;u dYi (Devonian Period)
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(v) dkcksZuhQsjl dYi (Carboniferous Period)

(vi) ifeZ;e dYi (Permian Period)

(i) dSfEcz;u dYi (Cambrian Period)& bl dYi dk izkjEHk orZeku
le; ls yxHkx 60 djksM+ o’kZ iwoZ ekuk tkrk gS rFkk bldh vof/k
yxHkx 10 djksM+ o’kZ vk¡dh x;h gSA lu~ 1835 esa ,Me lsfM~od
(Adam Sedgewick) }kjk flVh vkWQ osYl (City of Wale) esa jkseu
Hkk"kk esa dSfEcz;u le; ds “kSy&Lrj izkIr fd, x, FksA

fp= Ø- 5-28% Different Animals and Plants of Cambrian Period

HkkSfed n’kk (Geological Condition)& bl dYi ds “kSy&Lrjksa ls
vf/kdka'k thok”e izkIr gq,A vf/kdka”k Hkwfe uhph FkhA rFkk tyok;q
lkekU; FkhA bl dYi ds izkjEHk rd thoksa dk Hkwfe ij inkiZ.k vkjEHk
ugha gqvk FkkA

tUrq (Animals)& bl dYi esa vkfn&lkxj ds ty esa izksVkstksvk]
Liatkas] lhys.VªsV~l] ,uhfyMk ds vfrfjDr ekSyLdk la?k ds czsfd;ksiksM~l
(Brachiopods) rFkk flQSyksiksM~l (Cephalopods) dk rFkk vkFkzksZiksMk
esa vkfn&>haxkas dk dbZ izdkj dk] ØLVsf”k;Ul] ,sjsDukbMk (Arachnida)
rFkk VªkbyksckbV~l (Trilobites) dk rFkk bdkbuksMesZVk la?k dh dbZ
tUrq tkfr;ksa dh mRifRk gqbZA buesa czsfØ;ksiksM~l (Brachiopods) rFkk
VªkbyksckbV~l (Trilobites) lcls O;kid FksA

VªkbyksckbV~l dk “kjhj 5&6 rFkk 50-60 cm yEck FkkA ”kjhj f”kjkso{k
(Cephalothorax) rFkk mnj (Abdomen) esa c¡Vk gqvk FkkA ”kjhj ij
l[r ckg; dadky FkkA pyu iknksa }kjk o leqnz dh ryNVh esa pyrs
FksA fczfV'k dksyfEc;k ds dqN ioZarkas ds dSfEcz;u “kSy Lrjksa ls
dbZ ,uhfyMk rFkk vkFkzksZiksMk ds thok”e feys gSa ftuesa orZeku esa ik;h
tkus okyh isjhisV~l (Peripatus) tkfr ls feyrh&tqyrh tkfr ds
thok”e izkIr gq, gSa] ftUgsa ge ,uhfyMk rFkk vkFkzksZiksMk ds chp la;kstd
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dMh (connecting link) eku ldrs gaSA bles vkFkzksZiksM~l dk ,uhfyM~l
ls fodkl ds izek.k feyrs gaSA

fp= Ø- 5-29% Shelled Fishes

iknIk (Plants)& bl dYi es fofHkUu “kSokyksa dk O;kid fodkl o
foLrkj gqvkA

(ii) vkMksZohfl;u dYi (Ordovician Period)& bldh vof/k yxHkx 7.5
djksM+ o’kZ vk¡dh tkrh gSA

HkkSfed n’kk (Geological Conditions)& bl dYi esa fNNys leqnzksa
dk O;kid foLrkj gqvkA tyok;q xeZ FkhA

tUrq (Animals)& bl dYi esa dksjYl (Corals) ds czsfd;ksiksM~l
(Brachiopods) rFkk orZeku uksfVyl izkf.k;ksa (Nautilus) dh O;kidrk
FkhA vkfn&leqnz esa dbZ&dbZ ehVj rd yEcs dopnkj flQSyksiksM~l
(Cephalopods) FksA buds vfrfjDr vkfn vyo.kh; ty es fuEu dksVh
dh eNfy;ksa dh mRifÙk gqbZA bl izdkj i`’Boaf”k;ksa (Vertebrates) dk
mn; gqvkA ;s eNfy;k¡ tcMs+ foghu FkhaA bUgsa dofpr eNfy;k¡ vFkkZr~
vkWLVªsdksMeZ (Ostracoderm) dgrs gaSA

ikni (Plants)& vkfn&leqnz “kSoky dkQh FksA

(iii) flY;qfj;Uk dYi (Silurian Period)& bldh vof/k yxHkx 2 djksM+
o’kZ vk¡dh tkrh gSA

HkkSfed n’kk (Geological Conditions)& Hkwfe dh mFky&iqFky ls
leqnz dbZ txg xgjs gq,] rki dkQh de gqvk] dqN fge[k.M Hkh cusA

bl dYi esa vkfn&leqnzh thoksa dk Hkwfe ij inkiZ.k izkjEHk gqvkA

tUrq (Animals)& bl dYi esa fcPNw rFkk edfM;ksa tSls vkFkzksZiksM~l
dh dkQh O;kidrk FkhA bUgksaus Hkwfe ij vkdj ok;q&”olu izkjEHk fd;kA
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lgL=ikn (Millipedes) rFkk ia[kghu dhVksa dh mRifÙk gqbZ rFkk
vkWLVsªdksMeZ (Ostracoderm) eNfy;ksa dk ty es fodkl gksrk gSA

ikni (Plants)& vkfn&leqnz esa ”kSokyksa dk izHkqRo FkkA Hkwfe ij QuZ
ln`”k dqN LFkyh; ikS/kksa dh mRifÙk gqbZA

fp= Ø- 5-30% Animals and Plants of Silurian Period

(iv) fMoksfu;u dYi (Devonian Period) (Period of ‘Devon’ in
England)& bldh vof/k yxHkx 6 djksM+ o’kZ vk¡dh tkrh gSA

HkkSfed n’kk (Geological Conditions)& tyok;q “kq’d FkhA dqN rki
de gqvk ftlls fge[k.Mksa dk fuekZ.k gqvkA

tUrq (Animals)& blh dYi (Period) esa tcMs+ jfgr fuEu dksfV dh
eNfy;ksa dk O;kid foLrkj gqvkA vr% bl dYi dks ^eNfy;ksa dk ;qx*
(Age of Fishes) dgrs gSA buls NksVh&NksVh tcM+s;qDr o dopnkj
'kkdZ eNyh IysdksMeZ dh mRifÙk gqbZA IysdksMeZ vf/kd lQy ugha gqbZ]
vr% buls yo.kh; ty okyh QsQMs+;qDr eNfy;ksa (Lung Fishes),
ekaly&ia[kh eNfy;ksa (Fleshy-finned fishes) vkfn dk fodkl gqvkA
blesa ls dqN eNfy;k¡ fudydj Hkwfe ij vk;ha rFkk buds ia[k
iapkaxqyh; iknksa esa fodflr gq,A bl izdkj izkjfEHkd mHk;pj
(Amphibian) LVhxksflQsfy;k (Stegocephalia) dk fodkl gqvkA

bl dYi dh foyqIr (Extinct) ek¡ly&ia[kh eNyh dh thfor fdLe
ySfVesfj;k (Latimaria ) lu~ 1938 esa nf{k.k vÝhdk ds leqnz rV ij
idM+h x;h gSA bldh yEckbZ yxHkx 2 ehVj gSA blh ls dqN&
feyrh&tqyrh tkfr dh eNfy;k¡ eSysfu;k (Malania) Hkkjrh; leqnz esa
idM+h x;h gSA

ikni (Plants)& bl dYi esa LFkyh; ouLifr;ksa dk fodkl o foLrkj
gqvk ftlls ekWl (Moss), ykbdksiksM~l (Lycopods) rFkk bDOkhlhVe
(Equisetum) vkfn dk O;kid foLrkj gqvkA ftEuksLiElZ dh O;kidrk
FkhA
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(v) dkcksZuhQsjl dYi (Carboniferous Period) (Period of Mississipi
and Pennsylvania)& bldh vof/k yxHkx 6-5 djksM+ o’kZ vk¡dh tkrh
gSA

fp= Ø- 5-31% Placoderm Fishes

HkkSfed n’kk,¡ (Geological Conditions)& bl dYi es tyok;q xeZ
o ue Fkh] vr% taxy iRFkj ds dks;ys dh [kkuksa esa cny x;sA iF̀oh ij
nyny vf/kd FksA

tUrq (Animals)& bl dYi esa fofHkUu mHk;pjksa (Amphibians) dk
O;kid foLrkj gqvkA vi`"Boaf”k;ksa esa ok;q es “olu djus okys
vkFkzksZiksM~l (Arthropods), tSls& fcPNw] dhV] edfM+;ksa vkfn dk Hkh
dkQh fodkl gqvkA leqnz esa “kkdZ eNfy;k¡ rFkk bdkbZuksMElZ dk Hkh
fodkl o foLrkj gqvkA bl dYi ds vUr esa mHk;pjksa ¼LVhxksflQsfy;k½
ls izFke ljhl`i (Reptile) lseksfj;k (Seymouria) dh mRifÙk gqbZA

fp= Ø- 5-32% Development of Stegocephalia from
Fleshy-finned Fishes
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ikni (Plants)& bl dYi esa QuksZa dk izHkqRo FkkA Hkwfe nynyh gksus ds
dkj.k taxyks es Dyc ekWl] ykbdksiksM+l rFkk ftEuksLiElZ dk dkQh
foLrkj gqvkA

ifeZ;u dYi (Permian period (“Period of Perm’’ a Russian
Province)& bldh vof/k yxHkx 5 djksM+ o"kZ vk¡dh tkrh gSA

fp= Ø- 5-33% Latimaria Fish

HkkSfed n’kk,¡ (Geological Conditions)& iF̀oh ij mFky&iqFky ds
dkj.k ioZr&Jsf.k;ksa dk fodkl gqvkA mFkys leqnz lekIr gq, rFkk
uedhu e#LFky cusA tyok;q “kq’d o ue Fkh] var% ioZr&Jsf.k;ksa ij
fge[k.M cus vkSj muds fi?kyus ls ufn;k¡ cuhA

tUrq (Animals)& bl dYi esa VªkbyksckbV~l (Trilobites) & vkfn
eNfy;k¡ foyqIr gqbZ rFkk mHk;pjksa (Amphibians) dk izHkqRo lekIr
gqvkA ljhlì (Reptile) dk fodkl o foLrkj gqvkA bUgsa lkbusfIlM~l
(Synapsids) rFkk fFkjSfIlM~l (Therapsids) dgrs gSaA

ikni (Plants)& Dyc ekWl] ykbdksiksM~l (Lycopods) rFkk cht/kkjh
QuZ (Seeded fern) dk fodkl #d x;k rFkk fo'kkydk; ftEuksLiElZ
(Gymnosperm) dk fodkl gqvkA

¼M½ e/;thoh ;k ehlkstksbd egkdYi (Mesozoic Period)

bl egkdYi dh vof/k yxHkx 16 djksM+ 70 yk[k o"kZ vk¡dh xbZ gSA
bl ;qx esa ty] Fky rFkk ok;q rhuksa izdkj ds okrkoj.k esa ljhl`iksa dk izHkqRo
dk;e FkkA os vius fodkl dh pje lhek ij Fks] vr% bl ;qx dks ljhl`i dk
Lo.kZ ;qx (Golden Age of Reptiles) dgrs gaSA bl egkdYi dks rhu dYiksa esa
ck¡Vk x;k gS& Vªkb,sfld (Triassic), tqjSfld (Jurassic) rFkk fØVsf'k;l
(Cretaceous).
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fp= Ø- 5-34% Giant Reptiles of Mesozoic Era

(i) Vªkb,sfld dYi (Triassic Period) (Period three fold division,
(Duration: 181-230 million years ago)& bl dYi dh vk;q 4
djksM+ 90 yk[k oxZ vk¡dh tkrh gSA

HkkSfed n’kk (Geological Conditions)& tyok;q 'kq’d o ue gksus ds
dkj.k e#LFkyksa dk foLrkj gqvkA

tUrq (Animals)& ekSyLdu (Molluscan)] tSls& lhi] ?kksa?ks] vk/kqfud
dhVksa rFkk leqnzh vfpZUl dk foLrkj o foHksnhdj.k gqvkA vkfn mHk;pj
foyqIr gks x;sA ljhlìksa dk rhoz izpkj gqvkA LFky ij fNidyh ds
leku MkbukslkWlZ (Dinosaurs), ty esa eNyh ds leku bfDFk;kslkWlZ
(Icthyosaurs) rFkk fNidyh dh Hkk¡fr VsjkslkWlZ (Pterosaurs) dh mRifÙk
gqbZaA bl dYi ds vfUre pj.k es VsjkslkWlZ (Pterosaurs) uked mM+us
okys ljhl`Ik rFkk fuEu Js.kh ds v.Ms nsus okys fuEu dksfV ds Lrfu;ksa
ekWuksfVªeSVk dh mRifÙk gqbZA bu Lrfu;ksa dk ”kjhj NksVk] nqe yEch rFkk
ikn NksVs o iapkaxqyh FksA

ikni (Plants)& Dyc ekWl] ykbdksiksM~l (Lycopods) rFkk cht/kkjh
QuksZa dh foyqfIr gqbZA ftEuksLiElZ (Gymnosperms) ikniksa dk O;kid
foLrkj gqvk vkSj muds ?kus taxy cusA

(ii) tqjSfld dYi (Jurassic Period (Period of “Jura mountains’’ in
France)& bldh vof/k yxHkx 4-60 djksM o’kZ vk¡dh x;h FkhA

HkkSfed n’kk (Geological Conditions)& bl dYi dh tyok;q
vf/kd xeZ o ue FkhA

tUrq (Animals)& bl dYi esa iF̀oh rFkk ok;qe.My rhuksa es ljhl`iksa
us vius fodkl dh pje lhek ij igq¡pdj izHkqRo dk;e fd;kA leqnzh



thok'ehdj.k] foyqIr
izkf.k;ksa dk v/;;u

fVIi.kh

585
Lo-vf/kxe

ikB~; lkexzh

ljhl`iksa esa eNyh dh Hkk¡fr bfDFk;kslkWj (Icthyosaur) Fkk tks yxHkx
9&10 ehVj yEck Fkk] cPps nsrk Fkk rFkk blds ikn pIiw dh Hkk¡fr FksA
blds vfrfjDr leqnzh ljhl`i esa fNidyh ds leku Iyhfl;kslkWlZ
(Plesiosaurs) Fkk tks yxHkx 8-10 ehVj yEck FkkA

LFky ij cM+h fNidfy;ksa dh Hkk¡fr MkbukslkWlZ (Dianosaurs) Fks ftuesa
dqN 'kkdkgkjh rFkk dqN e¡klkgkjh FksA “kkdkgkjh MkbuklkWlZ esa Øe”k%
bXokuksMkWu (Iguanodon) yxHkx 9 ehVj yEck o rst xjtus okyk FkkA
czks.VkslkWlZ (Brontosaurs) yxHkx 18&20 ehVj yEck rFkk 50 Vu Hkkjh
FkkA bldh xnZu yEch o fljk NksVk FkkA fMIyksMksdl (Diplodocus)
rFkk czSafd;kslkWlZ (Branchiosaurs ) yxHkx 25&30 ehVj yEcs rFkk
50&55 Vu Hkkjh FksA LVhxkslkWlZ (Stegosaurs) ds ”kjhj ij cM+h&cM+h
lqj{kkRed IysV~l rFkk “kadq FksA vf/kdrj “kkdkgkjh MkbukslkWlZ dk “kjhj
cM+k o efLr’d NksVk o vYifodflr FkkA vr% ;s Mjiksd] lqLr o
cqf)fgu FksA

Lkcls Hk;adj ek¡lkgkjh MkbukslkWlZ esa VkbZjSukslkWlZ Fkk tks yxHkx 15
ehVj yEck o 6 ehVj EkksVk FkkA

mMus okys ljhl`iksa esa ÚgSEIkksfjdl (Rhamporhynchus) Fkk tks yxHkx 1
ehVj yEck FkkA blesa iw¡N o nUr;qDr pksap FkhA buds vfrfjDr bl
dYi esa vk/kqfud fNidfy;ksaa] exjePNksa rFkk Vhfy;ksLV eNfy;ksa
(Teleost fishes) dh mRifÙk gqbZA vkfn&Lrfu;ksa dk foLrkj o
foHksnhdj.k gqvk ftlls eklZqfi;Yl (Marsupials) vkfn Lrfu;ksa dh
mRifÙk gqbZ] tks vifjiDo cPpksa dks tUe nsrs FksA bl dYi ds vfUre
pj.k es VsjkslkWlZ ls if{k;ksa dh mRifÙk gqbZ ftldh iqqf’V vkfdZ;ksIVsfjDl
(Archaeopteryx) ds ftok'e ls gqbZA bldks ljhl`iksa rFkk if{k;ksa ds
chp la;kstu dM+h (Connecting link) izk.kh ekuk tkrk gS] D;ksafd blesa
ljhl`Ik rFkk if{k;ksa nksuksa ds gh y{k.k fo|eku FkssA blls if{k;ksa dh
mRifÙk ljhl`iksa ls gqbZ Li’V gksrh gSA

ikni (Plants)& bl dYi es vuko`Ùkthoh (Gymnosperm) dk fodkl
o foLrkj tkjh jgk rFkk izkjfEHkd vko`Ùkthfo;ksa (Angiosperms) dh
mRifÙk gqbZA

fØVsfl;l dYi (Cretaceous Period) (Period of Chalk)
(Duration: 63-135 million years)& ;g e/;thoh ;k ehlkstksbd
egkdYi dk vfUre pj.k ;k dYi Fkk ftldh vof/k yxHkx 7-20 djksM+
o’kZ FkhA

HkkSfed n’kk (Geological Conditions)& bl dYi esa tyok;q “kq’d
o ue FkhA lkxjksa ds foLrkj ls dkQh Hkwfe leqnz esa Mwch ftlls nyny
dk foLrkj gqvkA bl dYi ds vfUre pj.k esa “kSy ioZr ØkfUr ds
dkj.k ,.Mht] vkYIk~l rFkk fgeky; tSlh ioZr&Jsf.k;k¡ cuhA
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tUrq (Animals)& fo”kkydk; ljhlì vius fodkl dh pje lhek ij
igq¡pdj foyqIr gksus yxs ftlds fuEufyf[kr dkj.k Fks&

(a) ;s ifjorZu”khy okrkoj.kh; n”kkvksa ds vuqdwy vius vki dks
cny ugha ldsA

(b) ;s “khr&#f/kj okys tUrq gksus ds dkj.k B.Mh tyok;q lgu ugha
dj ldsA

(c) ifjorZu”khy tyok;q ds dkj.k ouLifr;ksa dh deh gqbZ] vr%
“kkdkgkjh ljhl`iksa dks vkgkj feyuk dfBu gks x;kA

(d) ;g Mjiksd] cqf)ghu o lqLr Fks vr% ek¡lkgkjh ljhl`iksa us budks
[kkuk “kq: dj fn;kA

(e) Lkerkih Lrfu;ksa us buds v.Mksa dks u’V dj fn;kA

vkfdZ;ksIVsfjDl (Archeopteryx) ds vykok bl dYi esa vkfdZ;ksfuZFkht
(Archaeornithes) rFkk gSLisjkWfuZl (Hasperornis) uked vkfn&
nUr;qDr vkfn & if{k;ksa dh mRifÙk gqbZA ckn esa ;s /khjs&/khjs lHkh
foyqIr gks x;s rFkk buds LFkku ij vk/kqfud if{k;ksa dh mRifÙk gqbZA

bl dYi esa v.Ms nsus okys ekWuksVªhe rFkk cPps nsus okys eklqZfi;Yl
(Marsupials) vkfn Lrfu;ksa dk foLrkj o foHksnhdj.k gqvkA blds
lkFk&lkFk tjk;qt (Viviparous) Lrfu;ksa dh mRifÙk gqbZA

bl dYi ds vUr rd ljhlìksa esa lHkh Hkhedk; MkbukslkWlZ vkfn u"V
gks x;s] dsoy NksVs vkdkj okyh fNidfy;ksa] exjePN vkfn dh tkfr;k¡
'ks’k cphaA vk/kqfud eNfy;ksa rFkk dhVksa dk O;kid fodkl gqvkA

ikni (Plants)& bl dYi esa vuko`Ùkchth (Gymnosperms) lekIr
gq, rFkk vko`Ùkchft;ksa (Angiosperms) dk O;kid fodkl o foLrkj
gqvk ftlls buds taxy cusA

¼b½ uwruthoh ;k lhukstksbd egkdYi (Coenozoic Era)

;g orZeku egkdYi gS ftldk izkjEHk yxHkx 6.30 djksM+ o"kZ iwoZ ls
ekuk tkrk gSA bldh “kq#vkr “kSy&ioZr ØkfUr ds ckn gqbZA

HkkSfed n’kk (Geological Conditions)& vkfn Hkw&iVy ij
mFky&iqFky ds i”pkr~ orZeku ioZr&Jsf.k;k¡] ufn;k¡] }hi] leqnz vkfn cus rFkk
/kqzoksa ij fgeikrh; tyok;q ds dkj.k fge[k.M cusA

bl egkdYi esa vko`Ùkchth ikS/kksa (Angiosperm Plants) rFkk Lrfu;ksa
(Mammalian) dk fodkl gqvkA blfy, bl egkdYi dks Lrfu;kas rFkk
vko`Ùkchft;ksaa dk ;qx (Age of Mammals and Angiosperms) dgrs gSaA buds
vfrfjDr vk/kqfud eNfy;ksa] dhVksa rFkk if{k;ksa vkfn dk Hkh fodkl gqvkA bl
egkdYi dks Øe”k% nks dYiksa rFkk ;qxksa (Epochs ) esa ck¡Vk x;k gS&
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(i) r`rh; dYi (Tertiary Period) (Third Period) (Duration: 1-63
million years)& bl dYi dh vof/k yxHkx 6.20 djksM o’kZ vk¡dh
tkrh gSaSA bl dYi dks ik¡p ;qxksa esa ck¡Vk x;k gS tks Øe”k% fuEufyf[kr
izdkj gS&

(a) iSfyvkslhu ;qx (Paleocene Epoch)& bldh vof/k yxHkx 50
yk[k o"kZ vk¡dh x;h gSA bl ;qx esa Lrfu;ksa dk dkQh fodkl o
foHksnhdj.k gqvkA dhVHk{kh Lrfu;ksa ls ek¡lkgkjh Lruh cusA

(b) bvkslhu ;qx (Eocene Epoch)& bl ;qx dh vof/k yxHkx
2.20 djksM o"kZ vk¡dh x;h gSA tyok;q dqN xehZ FkhA

vkfn fuEu Js.kh ds Lruh vius fodkl dh pje lhek ij igq¡ps
rFkk tjk;qt (Viviparous) Lrfu;ks dk fodkl dbZ fn”kkvksa esa
ns[kk x;kA vr% LFky ij pqgs] Å¡V] ?kksM+s] cUnj rFkk ty esa leqnzh
xk; (Sea Cow) o Ogsy (Whale) rFkk ok;q esa vk/kqfud if{k;ksa dk
fodkl gqvkA

vko`Ùkchth ikniksa dk foLrkj o foHksnhdj.k tkjh jgkA bl ;qx
esa ?kkl ikniksa dh mRifÙk lcls egRoiw.kZ FkhA

fp= Ø- 5-35% The History of Life on a 24-hours Scale
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(c) vksfyxkslhu ;qx (Oligocene Epoch)& bldh vof/k 1.10
djksM o’kZ vk¡dh tkrh gSA bl le; tyok;q dqN xeZ Fkh rFkk
LFky dqN uhpk gqvkA

fuEu Js.kh ds Lruh foyqIr gksus yxs rFkk tjk;qt Lrfu;ksa dk
foLrkj o foHksnhdj.k tkjh jgkA vkFkzksZiksM~l dkQh cus rFkk muesa
mUufr gqbZA blds lkFk vk/kqfud dhVksa dh Hkh mRifr gqbZA
ljhl`iksa es dNqvksa] ?kfM+;kyksa rFkk exj vkfn dk fodkl
gqvkA ?kksM+s ds fodkl&Øe esa b;ksfgIil (Eohippus) ls
ehlksfgIil (Mesohippus) dh mRifÙk gqbZA cUnjksa ls dfi;ksa dh
mRifÙk gqbZA ,UFkzksikbM (Anthropoid) tUrqvksa dk blh ;qx esa
inkiZ.k gqvkA

ouLifr;ksa esa m’.k dfVcU/kh; ouksa dk foLrkj gqvkA vko`Ùkchft;ksa
esa ,dchth rFkk f}chth nksuksa dk fodkl gqvkA

(d) ek;kslhu ;qx (Miocene Epoch)& bldh vof/k yxHkx 1.20
djksM o’kZ vk¡dh tkrh gSA vesfjdk egk}hi esa dkLdsM (Cascade),
fl;jk vkfn ioZr Jsf.k;ksa dk fuekZ.k gqvk rFkk mÙkjh&if”peh
vesfjdk esa Tokykeq[kh ioZu cusA tyok;q B.Mh Fkh] vr% “khr ds
dkj.k vf/kdka”k ouLifr;k¡ u’V gks xbZ rFkk taxy u’V gksus yxsA

bl ;qx rd ek¡lkgkjh eklqZfi;Yl (Marsupials)&
DySMksflfLVl (Cladoscistis), Hkhedk; vkesZfMyks (Giant
Armadillo) rFkk Hkhedk; LykWFk (Giant Sloth) vkfn fodflr gks
pqds Fks rFkk vk/kqfud Lrfu;ksa dk fodkl tkjh jgk] tSls& gkFkh]
dqÙkk] ?kksMk] HksM+&cdfj;ksa vkfn Lruh cusA ehlksfgIil
(Mesohippus) ls rhu maxfy;ksa okys esjhfdIil (Merychippus)
dh mRifÙk gqbZA ,UFkzksikbM~l ls fofHkUu dfi ekuo cusA

(e) fIy;kslhu ;qx (Pilocene Epoch)& bl ;qx dh vk;q yxHkx
1.20 djksM o’kZ vk¡dh tkrh gSA bl ;qx dh tyok;q B.Mh Fkh]
vr% vf/kdka”k ouLifr;k¡ u"V gqbZ rFkk dk’Bh; ikS/kksa dh vis{kkdr̀
“kkdh; ikS/ks [kwc fodflr gksus yxs rFkk ,dchti=h ikS/kksa dk
dkQh foLrkj gqvkA bl ;qx esa ,d maxyh okys ?kksM+s fIy;ksfgIil
(Pliohippus) dk fodkl gqvkA tjk;q;qDr Lrfu;ksa dk
vk/kqfudhdj.k gksus yxk rFkk ,UFkzksikbM~l ls euq’; ds vkfn&
iwoZt dk fodkl gqvkA

(ii) prqFkZd dYi (Quaternary Period (Fourth Period)(Duration:1.0
million years)& ;g dYi orZeku ls yxHkx 10 yk[k o’kZ iwoZ izkjEHk
gqvk ekuk tkrk gSA bls fuEufyf[kr nks ;qxksa s esa ck¡Vk x;k gS&

(a) IyhLVkslhu ;qx (Pleistocene Epoch)& bldh vof/k yxHkx 9
yk[k 89 gtkj o’kZ vk¡dh x;h gSA bl ;qx dh tyok;q dkQh
B.Mh Fkh] vr% bl ;qx esa pkj ckj fge;qx vk;k ftlls fge[k.M
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cus vkSj vusd tho&tUrq u’V gks x;s rFkk vusd vU; lqjf{kr
LFkkuksa ij izokl (Migrate) dj x;sA ty&Lrj ds uhpk gksus
ls ;wjksih; egk}hi rFkk baXyS.M ds rFkk lkbcsfj;k ,oa vykLdk
ds chp LFky&ekxZ cusA vr% bu LFkkuksa ij dkQh tUrqvksa us
izokl fd;kA B.Mh tyok;q ds dkj.k dksey rFkk “kkdh; ikS/kksa
dk fodkl tkjh jgkA bl le; rd ekuo esa lkekftd lH;rk
dk fodkl gks pqdk FkkA buds vfrfjDr vk/kqfud thoksa dk foLrkj
tkjh jgk ftudh iqf’V bl ;qx ds izkIr thok’eksa ls gksrh gSA

(b) vk/kqfud ;qx (Recent or Holocene Epoch)& ;g yxHkx
orZeku ls 11 gtkj o’kZ iqjkuk ;qx gSA bldh tyok;q xeZ gqbZ]
vr% fge[k.Mksa dk fi?kyuk “kq: gqvk vkSj vyo.kh; ty dh
ufn;ksa dk fodkl o foLrkj gqvkA

bl ;qx esa dksey “kkdh; ikS/kksa dk fodkl tkjh jgk
rFkk ,dchti=h ikS/kksa dk O;kid foLrkj gqvkA

vk/kqfud tUrqvksa dk fodkl o fOkLrkj tkjh jgk rFkk tUrqvksa esa
euq’; us viuh loksZPprk dk izHkqRo LFkkfir fd;k] blhfy,
bl ;qx dks ^ekuo&;qx* (Age of man) dgrs gSaA

5-6-2 }hih; izk.kh lewg (Insular Fauna)

}hiksa ij izkf.k;ksa dk forj.k ,d tfVy ,oa izeq[k fof/k gksrh gS] D;ksafd tks }hi
vkil esa ikl&ikl ik;s tkrs gaS] ;s vius esa foijhr] fHkUu izk.kh lewgksa dks
n'kkZrs gaSA izk.kh Hkwxksy (Zoo geography) ds fo|kFkhZ ds fy, }hiksa dk izk.kh
thou vf/kd #fpiw.kZ gksrk gSA izk;% ;g ns[kk x;k gS fd vusd }hiksa (Islands)
dk izk.kh lewg (Fauna) muds lehi fLFkr egk}hiksa esa ik;s tkus okys izk.kh
lewg ls dqN fHkUu izdkj dk gksrk gSA ;g ,d fu;e gksrk gS fd }hiksa esa oa'k
(Genera) ,oa tkfr;k¡ (Species) ik;h tkrh gSA izk.kh lewgksa dh fHkUurk ds
dkj.k bu }hiksa (Islands) dks muls lEcfU/kr egk}hiksa ds ifje.Myksa esa
lfEefyr djuk lEHko ugha gSA okysl (Wallace) ,oa MkfoZu (Darwin) nksuksa
us lHkh izdkj ds }hiksa dks nks lewgksa esa foHkkthr fd;k gSA nks Jsf.k;k¡ gS&

¼v½ egk}hih; }hi (Continental Islands)

¼c½ leqnzh }hi (Oceanic Islands)

¼v½ egk}hih; }hi (Continental Islands)& egk}hih; dk vFkZ gksrk
gS fd og }hi tksfd fdlh egk}hi ds lehi fLFkr gksrk gSA ,sls }hiksa esa pÍkusa
ik;h tkrh gSA vkfndky esa ;g }hi egk}hi ds Hkkx Fks] ysfdu ckn esa fdUgha
ifjfLFkrh;ksa ds dkj.k egk}hiksa ds eq[; Hkkx ls iF̀kd~ gks x;sA blh dkj.k
bu }hiksa ij eq[; egk}hi ds leku izk.kh lewg Hkh Ikk;s tkrs gSa] ftlesa dqN
Lru/kkjh (Mammals) rFkk mHk;pjh (Amphibians) vko';d :i ls ik;s tkrs
gaSA blds fo'ks’k izkf.k;ksa dk LoHkko (Nature) ,oa la[;k (Number) ml le;
ij vk/kkfjr gksrh gS tc }hi egk}hi ls iF̀kd~ gqvk FkkA vusd egk}hi vf/kd
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xgjs ty ds }kjk iF̀kd~ jgrs gSaA budh mRifÙk vf/kd izkphu ekuh tkrh gSA
budks fdlh egk}hi dk vo”ks"k Hkh dg ldrs gaSA

egk}hi ,oa }hi ds chp esa fLFkr tyh; leqnzh Hkkx dks tyMe:e/;
(Strait) dgrs gaSA mnkgj.k& ;wjksi ,oa xzsV fczVsu ds fcp Mksoj tyMe:e/;
(Dover Strait) ,oa phu rFkk QkeksZlk (China and Formosa) ds chp QkekZslk
tyMe:e/; (Formosa strait)

egk}hih; }hikas (Continental Islands) ds izk.kh lewgksa dh fo'ks’krk,¡
(Special features) fuEufyf[kr gksrh gS&

1- mM~M;u vuqdwwyrk okys izk.kh bu }hiksa ls egk}hiksa rd rFkk ogk¡ ls
bu }hiksa rd vklkuh ls vk&tk ldrs gSaA

2- egk}hih; }hi (Continental Islands) ds izk.kh lewg ,oa }hih; izk.kh
lewgksa esa vusd lekurk,¡ ik;h tkrh gaSA

3- izkphu egk}hih; }hiksa ds izkf.k;ksa esa og ubZ tkfr;k¡ (Species) ugha
ik;h tkrh gSa tks lEcfU/kr eq[; iF̀oh ds Hkkx ij fodflr gqbZA

4- bu }hiksa ij ik;s tkus okys Fkyh; izk.kh }hiksa ds vyx gksus ds le; gh
eq[; Hkw&Hkkx ls bu }hiksa esa vk;s FksA

5- dHkh&dHkh egk}hiksa esa izkf.k;ksa dh og vkfndkyhu (Primitive) tkfr;k¡
feyrh gSa tksfd eq[; Hkw&Hkkx esa tSfod fodkl (Organic evolution) ds
Øe esa la?k’kZ ds dkj.k yqIr gks xbZA

egk}hih; }hiksa ds dqN mnkgkj.k&

1- xzsV fczVsu (Great Britain), 2- cksfuZ;ks (Borneo), 3- tkok (Java),
4- fQyhihUl (Philippines), 5- QkeksZlk (Formosa), 6- esMkxkLdj
(Medagascar), 7- U;wthyS.M (Newzealand)

1- fczVsu }hi lewg (Britain Island)& blesa nks }hi vkrs gS& fczVsu tks
fd 89,000 oxZ ehy esa QSyk gS rFkk vk;jyS.M tksfd 32,000 oxZ ehy
esa QSyk gqvk gSA HkwxHkhZ; bfrgkl tfVy gSA ,slk le>k tkrk gS fd
isfy;kstksbd (Palaeozoic) ,oa ehlkstksbd (Mesozoic) ;qx esa
mÙkjh ,oa nf{k.kh Fky vkil esa lEcfU/kr FksA ek;ksflu (Miocene) ;qx
esa fczVsu] ;wjksi ls iF̀kd~ gqvkA

bl }hi esa izk.kh lewg dk fodkl de ik;k tkrk gSA bl }hi lewg esa
Jw (Shrew) NNw¡nj (Mole)] gstgkWx (Hedgehogs), [kjxks”k (Rabbits),
[kjgk (Hares)] fxygjh (Squirrels)] E;wfjM pwgs (Murid rats)] cStlZ
(Badgers)] fcfYy;k¡ (Cats)] dqN pexknM] ,oa yky fgj.k ik;s tkrs
gSA leqnzh i{kh vf/kd ik;s tkrs gaSA ljhl`i ,oa mHk;pjh izk.kh de ik;s
tkrs gSaA

2- cksfuZ;ks (Borneo)& ;g }hi ,f”k;k egk}hi ds nf{k.kh&iwohZ Nksj ij
fLFkr gSA bldk {ks=Qy 2,90,000 oxZ ehy gSA ;g m’.k&
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dfVcU/kh; }hi gS] blesa Å¡ph&Å¡ph rFkk mUur ioZr Jsf.k;k¡ feyrh
gSA ,f”k;k egk}hi ls ,d mFkys leqnz }kjk vyx gSA

izkf.k lewg (Fauna)–

(i) bl }hi ij vksfj,.Vy {ks= ds Lru/kkjh tUrq cM+h ek=k esa feyrs
gSA

(ii) bl }hi ij Lru/kkfj;ksaa ds 175 dqyksa esa ls 55 dqy feyrs gSaA

(iii) cksfuZ;ksa esa if{k;ksa dh 126 fof”k’V tkfr;k¡ ikbZ tkrh gSaA

(iv) bl }hi ds tUrqvksa dh eyk;k ds tUrqvksa ls lekurk gSA

(v) Lru/kkfj;ksa esa gkFkh] Hkkyw rFkk Vihj feyrs gSA

(vi) if{k;ksa esa ts;] dBQksM+ok] dks;y] rksrs rFkk Qsts.V feyrs gaSA

3. tkok (Java)& ;g }hi Hkh ,f”k;k egk}hi ds nf{k.k&iwohZ Nksj ij
fLFkr gSA bldk {ks=Qy 49,000 oxZ ehy gSA HkwxHkZ”kkL= ds
vuqlkj ;s }hi izkphu o tfVy gS rFkk lEHkor% IyhLVkslhu dky
esa ;s ,f”k;k egk}hi ls tqMs+ FksA

izkf.k lewg (Fauna)–

(i) bl }hi esa Lru/kkfj;ksa dh la[;k cgqr de gSA

(ii) Lru/kkfj;ksa dh 90 tkfr;k¡ ;gk¡ feyrh gSA bles ls 6 fo”ks’k :i
ls ik;h tkrh gaSA

(iii) if{k;ksa dh 300 tkfr;ksa esa ls 45 tkfr;k¡ ;gk¡ feyrh gSA

(iv) if{k;ksa esa ts;] dBQkssM+ok] dks;y rFkk rksrs ;gk¡ ugha feyrh gSaA

4- fQyhihUl (Phillippines)& fQyhihUl }hi nf{k.kh phu ds ikl fLFkr
gSA izkf.k&Hkwxksyh; fLFkfr ds vuqlkj cksfuZ;ksa ds mÙkj&iwoZ esa 1,000 ehy
yEckbZ esa ;g }hi QSys gq, gSaA ;s }hi Hkh m’.k&dfVcU/kh; gS rFkk buesa
Hkh cM+h&cM+h ioZr Jsf.k;k¡ gaSA

izkf.k lewg (Fauna)–

(i) ;gk¡ LoPN ty dh eNfy;ksa esa NksVh flfizfuMl (Cyprinids)
eNfy;k¡ ik;h tkrh gSA

(ii) ;gk¡ ,EQhfc;Ul (Amphibians) lcls feyrs gaSA

(iii) esa<d dh lHkh tkfr;k¡ ;gk¡ feyrh gSA

(iv) ljhl`iksa (Reptiles) esa exj] fNidyh rFkk liZ cgqrk;r esa ik;s
tkrs gaSA

(v) ;gk¡ ik;s tkus okts if{k;ksa dh 440 tkfr;ksa esa ls 122 tkfr;k¡
fo”ks’k :i ls feyrh gSaA
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(vi) Lru/kkfj;ksa esa mMu ySewj (Galeopithecus), o{̀k Jw (Tree
shrews), fgj.k] HkSalk (Buffilus, bhindorensis), dqN pwgs rFkk
pexknM+ (Bat) fo'ks"k :i ls feyrs gSA

5- QkeksZlk (Formosa)& ;g }hi phu ls yxHkx 5 fdeh- dh nwjh ij
fLFkr gSA bl }hi dk dqy {ks=Qy 14,000 oxZ ehy gSA

eRL; oxZ (Fishes) ds vURkxZr bl }hi es flfizfuM~l (Cyprinids) ,oa
flfy;wfjM~l (Silliurids) eq[kj :i ls ik;h tkrh gSaA Lruh oxZ ds
vUrxZr dkyk jhN (Black bear)] 'kYd ;qDr phaVh[kksj (Scaly ant
eater), pexknM+ ,oa vU; eq[; x.k ds izk.kh ik;s tkrs gSA

6- esMkxkLdj (Madagascar)& ;g vÝhdh egk}hi ds iwoZ es 260 ehy
nwj fgUn egklkxj esa fLFkr gSA ;g 24,000 oxZ ehy {ks= esa QSyk gqvk
gSA HkwxHkhZ; (Geologically) ;g ,d vf/kd izkphu }hi gS tks
bvkslkhu ;qx (Eocene) esa vÝhdk ls iF̀kd~ gqvkA bl }hi esa xzsukbZV
(Granite) ls cuk iBkjh izns'k ,oa dqN Tokykeq[kh pÍkusa (Volcanic
rocks) gaSA bl }hi esa QuZ ds taxy] ck¡lksa ds taxy (Forests of Ferns
and Bamboos)] nyny vkfn ik;s tkrs gSaA

izkf.k leqg (Fauna)–

(i) LoPN tyh; eNfy;k¡ (Fresh water fishes) ;gk¡ ugha ik;h tkrh
gSaA

(ii) mHk;pjh (Amphibians) izkf.k;ksa ds vUrxZr iksyhisMsfVM
(Polypadatid), o{̀k ij jgus okys eas<d ik;s tkrs gS tksfd
vksfj,.Vy vÝhdk ifje.My esa Hkh ik;s tkrs gaSA

(iii) ljhl`i (Reptiles) ds vUrxZr] vusd vksfj,UVy ,oa bFkksfi;u
{ks=ksa ds ljhlì ugha ik;s tkrs gSaA ;gk¡ ik”oZ xzhok dNq, (Side
neck turtles), Fkyh; dNq,] dk¡Vsnkj fNidfy;k¡ (Spiny lizards)
dsesfy;ksu (Chameleons) rFkk xsdksl (Geckos) ik;s tkrs gSaA
fo"kSys liksZa dk vHkko gksrk gSA

(iv) if{k;ksa (Birds) ds vUrxZr bl }hi esa vusd tkfr;k¡ feyrh gSA
LFkkuh; tkfr;ksa ds vUrxZr nks mM~M;ughu (Flightless) gS&
ehlksusfVM (Mesonatids) ,oa Hkhedk; gkFkh i{kh (Giant
Elephant Bird) gSA nks mM~M;u (Volant) if{k;ksa esa fQysfiVkl
(Philepittas) ,oa osaxkl (Vangas) gksrh gSA ;g QyHk{kh ,oa
dhVHk{kh gksrh gSA

(v) Lruh oxZ ds vUrxZr vkus okys izkf.k;ksa esa Jw (Shrew)] E;wfjM pqgs]
vÝhdu cq'k fix (African bush pig)] pexknM+] izkbesVl esa rhu
yhelZ dh tkfr;k¡ ik;h tkrh gaSA

7. U;wthyS.M (NewZealand)& ;g vkWLVªsfy;k ds nf{k.k&iwoZ (South-
East) esa 1,000 ehy dh nwjh ij fLFkr gSA ;g 1,00,000 oxZ ehy {ks= esa
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fLFkr gSA blesa eq[; nks }hi gSA }hi es igkM] tfVy Tokykeq[kh pÍkusaa
ik;h tkrh gSA ehlkstksbd (Mesozoic) ;qx esa ;g vkWLVsªfy;k ds eq[;
Hkkx ls lEcfU/kr FkkA

izkf.k lewg (Fauna)&

(i) bl }hi ds izk.kh vkWLVªsfy;k ds izkf.k;ksa ls vf/kd feyrs gSaA vusd
vkfndkyhu d”ks#d izkf.k;ksa ds thok”e vf/kdrk ls izkIr gksrs gSaA

(ii) mHk;pjh (Amphibians) izkf.k;ksaa ds vUrxZr fy;ksisYek
(Liopelma), esa<d dh tkfr feyrh gSA

(iii) LoPN tyh; eNfy;k¡ ugha feyrh gSA

(iv) ljhl`iksa ds vUrxZr LQuksMksu (Sphenodon) dh tkfr;k¡]
xsdksl (Geckos), fLdad (Skinks) feyrs gaSA LQsuksMksu
(Sphenodon) dks thfor thok'e (Living fossils) dgrs gSaA
dNq,] Fkyh, liZ ;gk¡ ugha feyrs gaSA

(v) i{kh oxZ ds vUrxZr mM~M;ughu (Flightless) esa dhoh (Kiwi),
jSUl (Wrens), mYyw&rksrk (Owl-Parrot)] gksrs gaSA mM~M;u l{ke
(Flighted) esa oSVy i{kh (Wattle birds) rFkk U;wthyS.M jSUl
(NewZealand Wrens) gksrh gSA

(vi) Lruh izkf.k;ksa esa dsoy pexknM+] HksM+] cdjh] xk;] ?kksM+k vkfn ;gk¡
feyrs gaSA

¼c½ leqnzh }hi (Oceanic Islands)& Lkeqnzh }hi og }hi (Islands) gksrs
gSa tksfd dHkh fdlh egk}hi ls lEcfU/kr ugha jgsA Lo;a Tokykeq[kh dh
fØ;kvksa ;k xfr;ksa ds dkj.k mRiUu gq, ;k ;g izoky (Coral) fHkfÙk ds }kjk
curs gaS ;k nksuksa fof/k;ksa ds }kjk curs gaSA ;g tyh; Hkkx esa Hkw&Hkkx ls dkQh
nwjh ij fLFkr gksrs gSaA ,sls }hiksa ds izk.kh lewg fo'ks"k izdkj ds gksrs gaSA

izkf.k lewg (Fauna) dh fo’ks"krk,¡

(a) blesa fofp= i{kh] dhVksa rFkk dqN ljhl`iksa dk Li’V vuqikr ik;k tkrk
gSA

(b) NksVh izk.kh & dhV (Insects), fNidyh (Lizard) izk;% vf/kd la[;k esa
ik;s tkrs gaSA

(c) izk.kh vf/kd fofo/krk dks iznf”kZr djrs gSaA

(d) Lruh] mHk;pjh] (Mammals, Amphibians) izk;% vuqifLFkr ;k de
la[;k esa ik;s tkrs gaSA

(e) Lruh oxZ ds vUrxZr pexknM+] pwgs vkfn vf/kd fn[kkbZ nsrs gaSA
ek¡lkgkjh dk vHkko gksrk gSA

(f) izk.kh lewg iF̀kDdj.k (Isolation), Hkkstu] vkokl ds fy, la?k’kZ ,oa
tyok;q ls izHkkfor gksrk gSA
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(g) bl }hi ij og izk.kh vkrs gSa tksfd mM~~M;u esa l{ke gksrs gSaA ;k cQZ
ds VqdMksa dh lgk;rk ls ;gk¡ ig¡wprs gSaA

(h) ;gk¡ ij ik;s tkus oky dhVkssa esa u mMus dh izof̀Ùk ds fodkl ds dkj.k
fcuk ia[k okys dhVksa dh mRifÙk gksrh gSA if{k;ksa esa vius pedhys ,oa
PkVd jaxksa dks R;kxus dh izof̀r eq[; Hkw&Hkkx ij ik;s tkus okys
lEcfU/kr izkf.k;ksa dh vis{kk vf/kd fodflr gksrh gSA ;gh dkj.k gS fd
egklkxjh; }hikas ij ik;s tkus okys i{kh izk;% lQsn ;k dkys gksrs gSaA

(i) izkf.k;ksa esa izfrLi/kkZ ugha ds cjkcj gksrh gS vkSj dsoy ;gh dkj.k gS fd
ekuo }kjk mu }hiksa ij yk;s x;s izk.kh lQyrkiwoZd fodflr gksrs gSaA

leqnzh }hiksa ds vUrxZr ,tksjSl] ceZqnk] xkykiSxksl vkfn }hi vkrs
gaSA ;gk¡ xkykiSxksl dk o.kZu fn;k tk jgk gSA

xSykiSxksl }hi (Galapagos Islands)

;g }hi lewg nf{k.k vesfjdk ds bDosMksj (Equador) ds if”peh rV ls yxHkx
600 ehy nwj iz”kkUr egklkxj essa fLFkr gSA ;g Tokykeq[kh }hiksa dk lewg gSA
bu }hiksa ds vUrxZr 5 cMs }hi] 19 NksVs }hi ,oa 47 pÍkusa vkrh gSA budk
{ks=Qy 2]870 oxZ ehy gSA bu }hiksa ij ljhl`iksa (Reptiles) dh vf/kdrk ik;h
tkrh gSa] cMs+ dNq, (Turtles) ik;s tkrs gaSA

fNidyh (Lizard) dh dqN tkfr;k¡ rFkk liksZ (Snake) dh nks tkfr;k¡
ik;h tkrh gSA

NksVs vkdkj ds dhV (Insect) ,oa ekSyLd Hkh ik;s tkrs gaSA

;g tUrq lewg vesfjdk ds izk.kh lewg ds lkFk cU/kqrk (Affinities)
n”kkZrs gSaA 100 tkfr;k¡ ik;h tkrh gSA buesa ls 72 if{k;ksa dh tkfr;k¡ ik;h
tkrh gSA bu }hiksa esa fQUp (Finch) cgqr la[;k esa ik;h tkrh gSA bu fQUpst
(Finches) dk tSo&fodkl (Organic evolution) esa vf/kd egRo gksrk gSA bu
if{k;ksa dks MkfoZu fQUp (Darwin finches) Hkh dgrs gaSA ,slk le>k tkrk gS fd
MkfoZu ds fQUpst (Finches) cgqr igys izokl (Migration) }kjk
xSykisxksl }hi lewg ij ig¡qpsA ;g fQUPkst (Finches) vU; tkfr;ksa ls fHkUu
gksrh gS vkSj vuqdwy fofdj.k (Adaptive radiation) }kjk fofHkUu }hih; izk.kh
curs gSaA fQUpst (Finches) dh pksap (Beak) “kaDokdkj (Conical) gksrh gSA
MkfoZu ds fQUPkst (Finches) dh pksap (Beak) fofHkUu izdkj dh ik;h tkrh gSA
bl izdkj budk LoHkko egk}hi fQUp (Finch) ls fHkUu gks x;kA MkfoZu ds
vuqlkj ;g }hi lewg fodkl dh ,d thfor iz;ksx'kkyk gSA
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viuh izxfr tk¡fp, (Check Your Progress)

31- jsIVkbYl dk Lo.kZ ;qx&

¼v½ lhukstksbd ¼c½ vkfdZvkstksbd

¼l½ ehlkstksbd ¼n½ nSfy;kstksbd

32- fuEufyf[kr eas ls fdu izkf.k;ksa dk isfYk;kstksbd ;qx esa izHkqRo Fkk\

¼v½ eNfy;ksa ¼c½ Lruh; izk.kh

¼l½ i{kh ¼n½ ljhl`i

33- ljhl`i ;qx gS&

¼v½ iqjkthoh egkdYi ¼c½ e/;thoh egkdYi

¼l½ izkxthoh egkdYi ¼n½ ijfe;u dYi

34- eNfy;ksa dk ;qx dgk tkrk gS&

¼v½ dSfEcz;u dky ¼c½ flY;qfj;u dky

¼l½ fMoksfu;u dky ¼n½ ijfe;u dky

5-7 viuh izxfr tk¡fp, iz’uksa ds mŸkj
(Answers to Check Your Progress)

1- ¼c½ 13- ¼v½ 25- ¼l½

2- ¼v½ 14- ¼n½ 26- ¼c½

3- ¼l½ 15- ¼c½ 27- ¼v½

4- ¼c½ 16- ¼v½ 28- ¼v½

5- ¼l½ 17- ¼n½ 29- ¼l½

6- ¼v½ 18- ¼l½ 30- ¼v½

7- ¼n½ 19- ¼n½ 31- ¼c½

8- ¼v½ 20- ¼l½ 32- ¼v½

9- ¼c½ 21- ¼c½ 33- ¼c½

10- ¼v½ 22- ¼n½ 34- l½

11- ¼c½ 23- ¼c½

12- ¼l½ 24- ¼l½
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5-8 Lkkjka’k (Summary)

thok”e foKku dks thok”e ds v/;;u dk foKku dgrs gSa] tks fd izkphu
ltho HkwiiZVh dh fofHkUu Lrjkas es vo”ks’kksa] <k¡pksa ;k fpUgksa ds :i esa ifjjf{kr
feyrs gSaA blds eq[; izHkkx&lw{e thokf”edh] ouLifr thokf”edh] izk.kh
thokf”edh gksrs gSaA lkekU;r% thok”e dk vFkZ gS ^^[kksndj fudkyh gqbZ oLrqßA
izk;% thoksa ds èr gks tkus ij ryNVh dh ue dhpM esa /k¡l tkus ,oa mlds
Åij le;kuqlkj jsr] feÍh dh rg ij rg teus] “kjhj ds dBksj Hkkx esa feÍh
vFkok [kfut /k¡ldj blh izdkj dh vkdf̀r cu tkus ds QyLo:i pÍkuksa
dk :i ys ysus ls thok”e dk fuekZ.k gksrk gSA bl izdkj thok”e fuekZ.k dh
izfØ;k dks thok”ehHkou dgrs gSaA bldh dbZ fof/k;k¡ gSa tSls& okLrfod
ifjj{k.k] v”ehHkou] dksizksykbV vkfnA thok”e okLrfod] v”ehHkwr fpUg rFkk
lk¡ps ,oa <fyr thok”e izdkj ds gksrs gaSA thok”e volknh pÍkuksa es ik, tkrs
gSA bl rjg ls thok”e thoksa ds dkcZfud fodkl dh voLFkkvksa dk fp=.k
djrs gaSA ftudk igys Hkw&oSKkfudh vk;q fu/kkZj.k] tUrq oxksZa dh oa”kkoyh
v/;;u] thok”eksa }kjk iqjk Hkwxksy v/;;u vkfn esa gksrk gSA vkfn iF̀oh ij ds
ckn ls tSo&fodkl dh :ijs[kk tkuus ds fy, ;g tkuuk vko”;d gS fd Tkks
thok”e izkIr gqvk] mldh vk;q dk irk djuk vko”;d gSaA pÍku dh vk;q dk
irk yxkuk] pÍku dk vk;q fu/kkZj.k dgykrk gSA tks fd ;qjsfu;e-ySaM fof/k
rFk jsfM;ks,fDVo dkcZu fof/k }kjk fd;k tkrk gSA

okrkoj.kh; ifjfLFkfr;ksa ds ifjorZuksa ds lkFk&lkFk HkkSxksfyd n”kkvksa esa
ifjorZu ds vfrfjDr vkfndky ds thfor izkf.k;ksa ds vkdkj ,oa thou
fØ;kvksa ,oa v”ku (Feeding) LoHkko vf/kd Hkkj ds dkj.k ;g izk.kh le;kuqlkj
/khjs&/khjs foyqIr gksrs x,] tks fd orZeku le; esa thok”e ds :i esa ik, tkrs
gSA tSls Mk;ukslkWlZ ,oa vkfdZ;ksIVsfjDlA foyqIr izkf.k;ksa es ls dqN izkf.k;ksa esa
fofHkUu la?kksa ds ,d lkFk y{k.k ik;s tkrs gaSA bl izdkj ds izkf.k;ksa dks
la;kstd dfM;k¡ dgk tkrk gSA foyqIr izk.kh vd”ks#d ,oa d”ks#d nksuksa lewgksa
ds varxZr vkrs gSaA d”ks#d izkf.k;ksa ds vUrxZr foyqIr izk.kh] eRL;] mHk;pjh]
ljhlìksa] i{kh ,oa Lruh oxksZ esa vkrs gSA Mk;ukslkWlZ dh mRifÙk vkfne
dkfVykslksfj;u LraHk ls gqbZ tksfd mioxZ& vkdksZlkfj;k es vkrs gSA dqN
Mk;ukslkWlZ bl izdkj gS& czksaVkslkWlZ] fMIyksMksdl] fxxsUVkslkWlZ] dsEiVkslkWlZ]
bxokuksMkWUk] ,susVkslkWlZ] LVsxkslkWjl ,oa VªkbfljsVksIlA bl v/;k; ds v/;;u ls
Kkr gks pqdk gS fd Mk;ukslkWj dk thou izkjafHkd ehlkstksbd ;qx esa gqvkA
Vªk;fld dky es tks Mk;ukslkWlZ ik, tkrs Fks] os ek¡lkgkjh Fks] ysfdu dqN
“kkdkgkjh Hkh FksA tqjkfld dky ds le; esa vf/kd la[;k esa Mk;ukslkWlZ nksuksa
doph; ,oa vdoph; :i esa ik, tkrs gSA dqN oSKkfudksa ds erkuqlkj bu
Mk;uklkWlZ ds vUrxZr ;g izeq[k dkj.k FkkA ijarq dqN vU; oSKkfudksa ds
erkuqlkj tyok;q ds ifjorZu Hkh buds foyqIrhdj.k dk dkj.k jgk gSA ,slh
vusd er&/kkj.kk,¡ gS tks fd buds foyqIrhdj.k dks Li’V djrh gSaA
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vkfdZvkfeZl thok”e] vk/kqfud if{k;ksa ,oa ljhl`iksa ds e/; dh la;ksth
dM+h dks n”kkZrk gS D;ksafd bu thok”e] if{k;ksa esa ljhl`i ,oa if{k;ksa nksuksa ds
y{k.k ik, tkrs gaSA vkdhZvkWIVsfjDl ds v/;;u ls Li’V gksrk gS fd
lajpukRed y{k.k if{k;ksa dk ljhl`iksa ls mn~xe dks n”kkZus ds vfrfjDr ;g Hkh
n”kkZrs gaS fd i{kh mlh vkdksZUlkWl LrEHk ls fodflr gq, gS ftlls Mk;ukslkWj
dk mn~xe gqvk FkkA vr% ;g Li’V gS fd i{kh] ljhlì izkf.k;ksa ls fodflr gq,
gSaA

thoksa dh la[;k rFkk fofo/krk bruh vf/kd gS fd budk forj.k Hkwe.My
ij leku :i ls ugha fd;k tk ldrk gSA fQj Hkh izR;sd tkfr ds forj.k dk
fuf”pr {ks= gksrk gS vkSj og mlh esa lcls vf/kd lQyrkiwoZd fuokl dj
ldrh gSA bl vk/kkj ij okysy us lEiw.kZ tUrq leqnk; dks fuf”pr Hkw[k.Mksa ds
ry dks 6 izns”kksa es rFkk izns”k dks ifje.My es ck¡Vk gSA

isfyvkdZfVd ifje.My dh HkkSxksfyd lhek,¡ iqjkus fo”o dk mÙkjh Hkkx
gS tks fd LFky }kjk bfFkvksfi;u rFkk vksfj,.Vy ifje.Myksa esa tqMk gSA bl
dh tyok;q B.Mh gSA bl ifje.My esa rkiØe rFkk o’kkZ dh fofo/krk cgqr gSA
ikfjfLFkd fofo/krkvksa ds vf/kd gksus ds dkj.k izk.khtkr vf/kd lè) ugha gSA
bl ifje.My ij Lruh] i{kh] ljhl`i] mHk;pj rFkk vyo.k tyh; eNfy;ksa ds
oa”k lfEefyr gSaA

fuvkdZfVd ifje.My dh HkkSxksfyd lhek,¡ m’.kdfVcU/k ds mÙkj esa
vesfjdk] xzhuyS.M] U;wQkM.MyS.M rFkk eSfDldks ds iBkjh Hkkx rd gSA bldh
tyok;q “khrks’.k izdkj dh gS] rFkk ifjorZu”khy gSA bl ifje.My esa
isfyvkdZfVd rFkk fu;ksVªkWfidy e.Myksa ds fefJr tUrq leqg ik, tkrs gSaA
blesa Lru/kkfj;ksa ds 26] if{k;ksa ds 40] ljhlìksa ds 21] mHk;pjksa ds 14 rFkk
vyo.kh; ty dh eNfy;ksa ds 24 oa”k ik, tkrs gaSA fuvkdZfVd izns”k ds
dsfyQksfuZ;k] dukMk] pÍkuh ioZr rFk ,ys?ksuh mi{ks= gaSA

fu;ksVªkWfidy ifje.My esa nf{k.k vesfjdk] e/; vesfjdk] n- eSfDldks dk
fupyk m’.k dfVcU/kh; izns”k rFkk if”peh }hilewg vkrs gaSA ;gk¡ dh tyok;q
m’.k dfVcU/kh; gS fdUrq n- vesfjdk ds nf{k.k Hkkx dh tyok;q “khrks’.k
gSA ;g nkcghu ou] lokuk o vtSZ.Vkbuk eas i.kZikrh o{̀kksa ds ou rFkk ?kkl ds
eSnku gSA tyok;q esa fofo/krk ds dkj.k fofHkUu izdkj ds tUrq ik, tkrs gSA
LFkyh; d”ks#fd;ksa ds 155 oa”k rFkk “ks’k izk.kh ;k vU; izns”kksa dh Hkk¡fr gSA
fj;k] vesfjdu vkWfLVªp] fVukel vkfn u mMus okys fo”ks’k {ks=h; i{kh gSA ;gk¡
VkYihMh] vkflZMh] lfoZMh] èx] cdjh o HksM+ vkfn vU; izns”kksa esa lkekU; :i ls
ik, tkus okys Lruh ;gk¡ ugha feyrs gSA bl ifje.My ds pkj mi{ks= bl
izdkj gS& czkthy mi{ks=] fpyh mi{ks=] osLVb.Mht mi{ks= rFkk eSfDldu
mi{ks=A bfFk;ksfi;u ifje.My esa lgkjk e#LFky ds nf{k.k esa fLFkr vÝhdk]
eSMkxkLdj] nf{k.k vjc vkfn “kkfey gSA ;g eq[;r% m’.k dfVcU/kh; izns”k gSA
e/; esa ?kus taxy o eSnku gSA blesa vusd cM+h&cM+h ufn;k¡ gSA nf{k.kh; Hkkx
esa “khrks’.k tyok;q ik;h tkrh gSaA bldk izkf.ktkr lè) rFkk fofo/krkiw.kZ gSA
“kqrqjeqxZ] fiV~Vk] ekmloMZ] gSej gsMsM cMZ] lsØsVjh cMZ vkfn ;gk¡ ds LFkkfud
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i{kh gSA bl ifje.My ds pkj mi{ks= bl izdkj gaS& nf{k.kh vÝhdh mi{ks=]
iwoZ vQzhdh mi{ks=] if”peh mi{ks= rFkk eSykxkLdh mi{ks=A

vksfj,.Vy ifje.My esa ,f”k;k egk}hi ds lHkh m’.kdfVcU/kh; Hkkx
Hkkjr] b.Mksusf”k;k] Jhyadk] eysf”k;k] tkok] cksfuZ;ksa] Qkjekslk] fQyhihUl]
nf{k.k phu vkfn “kkfey gSaA ;gk¡ fofHkUu izdkj dh tyok;q ik;h tkrh gSA
mÙkjh Hkkx esa “khrks’.k dfVcU/kh; tyok;q] mÙkj iwoZ esa ?kuh cjlkrh taxy]
if”peh Hkkx esa e#LFky rFkk nf{k.kh Hkkx esa ?kus “khrks’.k dfVcU/kh; Oku ik;s
tkrs gSA ;gk¡ dk izk.khtkr bfFkvksfi;u izns”k ls dkQh lekurk j[krk gSA ;gk¡
i{kh dqy vPNh rjg ls fodflr gSA blds vfrfjDr Lru/kkfj;ksa dh vusd
tkfr;k¡ rFkk oa”k tSls& eyk;u rkih] Hkkjrh; gkFkh] “ksj] cUnj] vksjaxmVku
rFkk jkbuksfljkl dh rhu tkfr;k¡ dsoy blh ifje.My esa lhfer gSA bl
ifje.My ds pkj mi{ks= gS] Hkkjrh; mi{ks=] JhyadkbZ mi{ks=] b.Mkspkbuk
mi{ks=] rFkk b.Mkseyk;u mi{ks=A

vkWLVªsfy;u ifje.My esa vkWLVªsfy;k egk}hi] U;wthySaM] rLekfu;k] U;w
fxuh] eksydkl rFkk vU; lehiorhZ }hilewg “kkfey gSA bldk vU; ifje.My
ls LFkyh; lEcU/k ugha gSA ;gk¡ dh tyok;q vkaf”kd :i ls “khrks’.k rFkk m’.k
dfVcU/kh; gSA ;gk¡ LFkyh; d”ks#fd;ksa ds 134 dqy ik, tkrs gaSA Lrfu;ksa ds
ekuksfVªeSV~l rFkk eklqZfi;Yl dsoy blh ifje.My esa ik, tkrs gSaA ;gk¡
Iysls.Vyt Lru/kkjh ugha ik, tkrs gaSA bl ifje.My ds Hkh pkj mi{ks= gS&
vkWLVªsfy;u mi{ks=] vkWLVªkseyk;u mi{ks=] iksyhusf”k;u mi{ks= rFkk U;wthySaM
mi{ks=A

iF̀oh ij thoksa ds oa”k o{̀k esa ekuo dh fLFkfr loksZPp gSA ekuo dk
fodkl Hkh ljy iwoZtksa es gq, ifjorZuksa ds QyLo:i gqvk gSA ekuo thoksa esa
vf/kd fodflr ,oa tSo&fodkl dk lcls egRoiw.kZ thu gSA ekuo dh oa”kkoyh
ds v/;;u ls blds fodklh; bfrgkl es vkusokys ifjorZuksa ds ckjs eas irk
pyrk gSA ekuo ,d d”ks:d tjk;qt Lruhgksrk gSA ekuo efLr’d vf/kd
fodflr gksrk gSA ;g izkbesV izk.kh gSA bUgsa dqy gksfefuMh esa j[kk x;k gSA
ekuo dk oSKkfud uke gksekslsfi;Ul lsfi;Ul gSA

thok”ekas ds vk/kkj ij ekuo dh mRifÙk ehtkstksbd egkdYi ds
Iyk;kslhu ;qx esa 210 fefy;u o’kZ iwoZ gqbZ FkhA ekuo tSls dfi;ksa ls vkfn
ekuo dk fodkl yxHkx 1 djksM 30 yk[k o’kZ iwoZ gqvk gSA

ekuo ds eq[; fodklh; y{k.k lh/kh [kM+h Hkafxek] laosnh {kerk,¡]
vilaosnh vaxksa esa ifjorZu] oLrqvksa dks idMuk] laLdf̀r tuu{kerk ,oa efLr’d
dk fodkl gSA

vkfn iwoZt izkbesV~l ls vk/kqfud ekuo ds fodkl Øe ds vUrxZr ik,
tkus okys fofHkUu izdkj ds iwoZt Lruh vkfn iwoZt izkbesV~l] izkslhfe;u
izkbesV~l iwoZt] ekuokdkj ¼,sUFkzksikWbM½ iwoZt] izFke&pj.k&voekuo (Subman)
dfi ekuo dk fudV ekuo] izkjfEHkd okLrfod ekuo ,ao okLrfod ekuo gSA
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okLrfod ekuo ds vUrxZr vk/kqfud ekuo gksekslsfi,Ul lsfi,Ul dks
j[kk x;k gSA vk/kqfud ekuo dk fodkl ØksesxuUk&ekuo ls gqvk gSA /khjs&/khjs
e/; ik’kk.k ;qx esa ekuo us i”kqikyu] i<+us fy[kus dh {kerk dk fodkl fd;kA
vUr esa uo ik’kk.kdky eas ekuo us df̀’k] x̀gLFk ,oa lkekftd thou O;rhr
djuk lh[kkA

Øksesxuu dh mRifÙk ds i”pkr~ 40]000 o’kksZ ls ekuo esa dksbZ Hkh fo”ks’k
ifjorZu ugh vk;k bldk eq[; dkj.k euq’; us lkaLdf̀rd fodkl esa viuh
vko”;drkuqlkj okrkoj.k dh n”kkvksa dks ifjofrZr djus dh {kerk ikbZ gSaA
Hkfo’; esa ;gh lkaLd`frd fodkl pyrk jgsxkA

iwoZ ls orZeku le; rd ds iF̀oh ds bfrgkl dks pÍkuksa dh vk;q ds
vuqlkj 5 izeq[k egkdYiksa es ck¡Vk x;k gSA tks fd bl izdkj gS& vkfdZ;kstksbd]
egkdYi] izksVsjkstksbd egkdYi isfy;kstksbd egkdYi] ehlkstksbd egkdYi
rFkk lhukstksbd egkdYiA

vkfdZ;kstksbd rFkk izksVsjkstksbd egkdYiksa dks lfEefyr :i ls
izhdSfEcz;u egkdYi Hkh dgrs gSaA rFkk “ks’k egkdYiksa dks lfEefyr :i ls
QSusjkstksbd egkdYi Hkh dgrs gSaA

vkfdZ;kstksbd egkdYi dk vkjEHk HkwiVy cuus ds ckn orZeku ls yxHkx
370 djksM+ Ok"kZ iwoZ izkjaHk gqvk ekuk tkrk gSA bl egkdYi esa iF̀oh ij
Tokykeq[kh dk opZLo FkkA vkfn lkxj es ryNV dk teuk izkjEHk gks x;k FkkA
blfy, blds “kSy&Lrjkas esa dkcZu] pwus ds iRFkj] yksgk] xzsukbV dk teko
feyrs gSaA bl egkdYi ds izkjEHk esa vkfn lkxj esa thou dh mRifÙk gks pqdh
FkhA bl egkdYi esa izkjafHkd thoksa ds vusd izdkj ds iwoZ dsUnzdh; eksusjk rFkk
orZeku izksfVLVk tSls ljyre ,d dksf”kdk tho cusA

izksVsjkstksbd egkdYi esa cQaZ teus ,oa tSo&fodkl ds izek.k feyrs gSaA
bl egkdYi ds izkjaHk esa vkfnlkxj esa izksVkstksvk tUrq Fks] ftuesa vf/kdka”k
[kksy ;qDr jsfM;ksysfj;u FksA blds i”pkr Liatks] lhys.VªsV~l] eksyLdk rFkk
vkFkzksZiksMk vkfn dk fodkl gqvkA bl egkdYi ds izkjaHk es thok.kq rFkk uhys
gjs “kSoky Fks] ijUrq ckn esa vkfnlkxj ds ty esa “kSokyksa rFkk dodksa dk fodkl
gqvkA

isfy;kstksbd egkdYi ds nkSjku vkfn lewgksa dk foLrkj gqvk rFkk dbZ
fo”kky ioZr Jsf.k;ksa dk fuekZ.k gqvkA bl egkdYi esa tSo fodkl esa dkf{kdkjh
ifjorZu gq,A vkfnlkxj Lks tho Hkwfe ij vk,A i`’Boa”kh; tUrqvksa dk mn;
rFkk fodkl gqvkA blh ds lkFk ftEuksLieZ rFk VsfjMksQkbV ikniksa dk O;kid
foLrkj gqvkA

ehlkstksbd egkdYi dh vof/k yxHkx 16 djksM 70 yk[k o’kZ vkadh xbZA
bl ;qx esa ty] Fky] rFkk ok;q rhuksa izdkj ds okrkoj.k es ljhl`iksa dk izHkqRo
dk;e FkkA bl ;qx dks ljhl`i dk Lo.kZdky@Lo.kZ;qx dgk tkrk gSA bl
egkdYi dks rhu dYiksa esa ck¡Vk x;k gS& Vªkb,sfld] tqjSfld rFkk fØVsf'k;lA
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lhukstksbd egkdYi dks orZeku egkdYi dgrs gaS] ftldk izkjaHk yxHkx
530 djksM+ o’kZ iwoZ ekuk tkrk gSA blesa orZeku ioZr Jsf.k;k¡] ufn;k¡] }hilewg
vkfn cus rFkk /kzqoksa ij fgeikrh; tyok;q ds dkj.k fge[k.M cusA bl
egkdYi esa vkoR̀kchTkh; ikS/kksa rFkk Lrfu;ksa dk fodkl gqvkA blds vfrfjDr
vk/kqfud eNfy;ksa] dhVkas] if{k;ksa vkfn dk Hkh fodkl gqvkA

}hiksa ij izk.kh;ksa dk forj.k ,d tfVy ,oa izeq[k fuf/k gksrh gSA D;ksafd
tks }hi vkil es ikl&ikl ik, tkrs gSa ;s vius esa foijhr] fHkUu izk.kh lewgksa
dks n”kkZrs gSA izk;% ;g ns[kk x;k gS fd vusd }hiksa dk izk.kh lewg muds
lehi fLFkr egk}hiksa esa ik, tkus okys izk.kh lewg ls dqN fHkUu izdkj dk gksrk
gSA ;g ,d fu;e gksrk gS fd }hiksa esa oa”k (Genera) ,oa tkfr;k¡ (Species)
ik;h tkrh gSaA

5-9 eq[; 'kCnkoyh (Key Terminology)

 thokf’edh (Paleontology): og foKku gS ftlds vUrxZr iF̀oh ds
izkphu ,oa foyqIr lthoksa ds HkwxHkhZ; bfrgkl dk v/;;u fd;k tkrk
gSA

 izk.kh thokf’edh (Animal Paleontology): blds vUrxZr izkf.k;ksa ds
thok”eksa dk v/;;u fd;k tkrk gSA

 QkWfly (Fossil): bl “kCn dh mRifÙk yWfVu Hkk’kk ds Qkslksfy;e “kCn
ls gqbZ gSA ftldk vFkZ [kksndj fudkyh gqbZ oLrqA

 thok’ehHkou (Fossilization): thok”e fuekZ.k dh fØ;k dks
thok”ehHkou dgrs gaSA

 volknh pÍkus (Sedimentary rocks): ;g ikuh esa volknksa ds dkj.k
curh gaSA os pÍkusa Øec) irksZ esa foU;kflr gksrh gS bl dkj.k bUgsa
Lrfjr pÍkusa Hkh dgrs gSA bUgh pÍkuksa esa vla[; izkf.k;ksa esa thok”e ik,
tkrs gSA

 la;kstd dMh (Connecting Link): blds vUrxZr foyqIr izkf.k;ksa esa
ls dqN ,sls izk.kh vkrs gSa ftuesa nks fofHkUu la?kksa ds y{k.k ,d lkFk ik,
tkrs gSaA vFkkZr~ ;s izk.kh nks fofHkUu leqnk;ksa dk ijLij lEcU/k n”kkZrs
gSaA mnkgj.kkFkZ& vkfdZ;ksIVsfjDlA

 ehlkstksbd dky (Mesozoic Era): bl dky dks ljhl`iksa dk lqugjk
dky (Golden age of reptile) dgk tkrk gSA D;ksafd blh dky esa
ljhl`i izkf.k;ksa dk vR;kf/kd fodkl gqvkA bl dky esa ljhlì fofHkUu
vkdkj] :i] ifjek.k Hkkj LoHkko ds FksA tSls& Mk;ukslkWlZA

 foyqIr izk;% izk.kh (Extinct Animals): vkfn dky esa thfor :i esa
ik, tkusokys izk.kh okrkoj.kh; ifjfLFkfr;k¡ ds ifjorZuksa ,oa HkkSxksfyd
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n”kkvksa esa ifjorZu ds vfrfjDr vkdkj ,oa thou fØ;kvksa] vf/kd Hkkj
ds dkj.k le;kuqlkj /khjs&/khjs [kRe gks x,A ftUgsa foyqIr izk;% izk.kh
dgk tkrk gSA

 ifje.My (Division): izR;sd tkfr ds forj.k dk fuf”pr {ks= gksrk gS
vkSj og mlh esa lcls vf/kd lQyrkiwoZd jg ldrh gSA blh {ks=
fo”ks’k dks ifje.My dgrs gSaA

 vksfjftu vkWQ Lih’kht (Origin of Species): ;g MkfoZu }kjk
fyf[kr iqlrd dk uke gSA ftlesa MkfoZu us rdZ }kjk n”kkZ;k fd ekuo
tho tUrqvksa ds leku ,d tkfr gSA ftldh mRifÙk ,o fodkl vU;
tho tUrqvks ds leku gqvk gSA

 fodkl (Evolution): tSfod tula[;k@vkcknh dh iSrd̀ fo”ks’krkvksa esa
ih<+h nj ih<+h ifjorZu gh fodkl gSA

 tkfr (Species): thofoKku esa oxhZdj.k dh lcls NksVh ewy bdkbZ dks
tkfr dgrs gSA vkSj ,d thu dh oxhZdh Js.kh ds lkFk lkFk
tSofofo/krk dh ,d bdkbZ Hkh tkfr gSA

 iztuu (Reproduction)% ;g ,d tSfod izfØ;k gS ftlesa iSrd̀
¼ekrk&firk½ }kjk ubZ larfr dks tUe fn;k tkrk gSA

 HkkSfed Økafr (Earth Revolution): izdf̀r ds HkkSfrd ,oa tSfod
dkjdksa esa izy;dkjh ifjorZu gksrs gSA tSls ubZ ioZr Jsf.k;ksa dk cuuk
ioZrksa vkfn dk lewgksa esa /k¡luk] thotkfr;ksa dk iw.kZ :i ls u’V gksuk
rFkk u;h tho tkfr;ksa dh mRifÙk gksukA bUgs HkkSfed Økafr dgrs gSA

 leqnzh }hi (Oceanic Island): leqnzh }hi og }hi gksrs gSa tksfd dHkh
fdlh egk}hi ls lcfU/kr ugha jgsA Lo;a Tokykeq[kh dh fØ;kvksa ;k
xfr;ksa ds dkj.k mRiUu gq, ;k ;g izoky fHkfÙk ds }kjk curs gaSA ;k
nksuksa fof/k;ksa }kjk curs gSA ;g tyh; Hkkx esa Hkw&Hkkx ls dkQh nwjh ij
fLFkr gksrs gSA

 MkfoZu fQUp (Darwin’s Finch): “kSykoSxksl }hi lewg nf{k.k
vesfjdk ds bDosMksj ds if”peh rV ls yxHkx 600 ehy nwj iz”kkUr
egklkxj esa fLFkr gSA bu }hiksa eas fQUp cgqr la[;k eas ikbZ tkrh gSA
bu fQUpst dk tSo&fodkl esa vf/kd egRo gksrk gSA bu if{k;ksa dks
MkfoZu fQUp dgrs gaSA MkfoZu ds vuqlkj ;g }hi lewg fodkl dh ,d
thfor iz;ksx”kkyk gSA



602

thok'ehdj.k] foyqIr
izkf.k;ksa dk v/;;u

fVIi.kh

Lo-vf/kxe
ikB~; lkexzh

5-10 Lo-ewY;kadu iz'u ,oa vH;kl (Self Assessment
Question and Exercises)

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

1- thok”eksa dk vk;q fu/kkZj.k fdl izdkj fd;k tkrk gS\ fdUgh nks fof/k;ksa
dk o.kZu dhft,A

2- thok”eksa ds fofHkUu izdkjksa dk o.kZu dhft,A

3- thok”eksa ds fuekZ.k ,oa egRo dk o.kZu dhft,A

4- tSo&fodkl ds {ks= esa ftokf”edh ds egRo ij izdk”k Mkfy,A

5- fuEufyf[kr ij fVIi.kh fyf[k,&

(i) v”ehHkou (ii) thok”e vfHkys[k (iii) ;wjsfu;e ySaM fof/kA

6- pÍku dh vk;q&fu/kkZj.k dh fdlh ,d fof/k dk o.kZu dhft,A

7- fVIi.kh fyf[k;s& thok”eksa dh vk;q fu/kkZj.kA

8- thok”e ij laf{kIr fVIi.kh fyf[k,A

9- thok”e fuekZ.k dh fof/k;ksa ij fVIi.kh fyf[k,A

10- laf{kIr es o.kZu dhft,&

(a) foyqIr izk.kh (b) la;ksth dM+h (c) Mk;ukslkWlZ

11- laf{kIr es o.kZu dhft,&

(a) VªkbfljsVkWIl (b) vkfdZ;ksIVsfjDl (c) bXosuksMku

12- fuEufyf[kr eas ls fdUgh nks dk laf{kIr esa o.kZu dhft,&

(i) vkfdZvkIVsfjDl

(ii) fMIyksMksdl

(iii) dsEiVkslkWlZ

13- laf{kIr esa o.kZu dhft,&

(i) x.k vkfuZfFkfLp;k ds Mk;ukslkWlZ

(ii) vkfdZ;ksIVSfjDl ds ljhlìh y{k.k

(iii) Mk;ukslkWlZ dh mRifÙk

14- Mk;ukslkWlZ ds oxhZdj.k dk o.kZu dhft,A

15- x.k lksfjfLp;k ds Mk;ukslklZ dk laf{kIr o.kZu dhft,A

16- x.k vkfuZfFkfLp;k ds Mk;ukslkWlZ dk laf{kIr o.kZu dhft,A

17- vkfdZvksIVsfjDl ,oa blds egRo dk laf{kIr o.kZu dhft,A

18- izkf.k&HkkSxksfyd forj.k dk o.kZu dhft,A
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19- fu;ksVªkWfidy ,oa vkWLVsªfy;u ifje.Myksa esa izkf.k&tkfr dk o.kZu
dhft,A

20- fuvkdZfVd bfFkvksfi;Uk ifje.Myksa dh HkkSfrd n”kk dh rqyuk dhft,A

21- fuEufyf[kr ij fVIi.kh fyf[k,&

¼v½ OkSysl js[kk ¼c½ bUlqyj QkWuk

¼l½ oScj js[kk ¼n½ egk}hih; fMª¶V

¼b½ vksfj,UVy ifje.My ¼Q½ }hih; izk.kh leqnk;

¼e½ bfFkvksfi;u ifje.My dk izkf.k&lewg

¼i½ vkWLVªsfy;u izk.kh lewg

22- ekuo fodkl ds le; gksus okys ik¡p eq[; ifjorZu fyf[k,A

23- gkseks bjsDVl dh nks tkfr;ksa ds uke fyf[k,A

24- xqqQk es jgus okys rFkk [kky ds diM+s iguus okys miknh ekuo dk D;k
uke Fkk\

25- fVIi.kh fyf[k,&

(i) tkok dfi ekuo (ii) Øksesxuu ekuo

(iii) jkeksfiFksdl ¼iv) isfdax ekuo

(v) iqjkus le; ds cUnj

26- Ekkuo ,oa dfi dh rqyuk dhft,A

27- ØkseSxuu ekuo ds y{k.k fyf[k;s rFkk Li’V dhft;s fd og vk/kqfud
ekuo dk fudVre iwoZt FkkA

28- Vªkb,sfld rFkk fØVsf'k;l dYiksa dh rqyuk dhft,A

29- eRL; ;qx fdl dYi dks dgrs gSa\ blds tUrqvksa dh fo”ks’krkvksa dk
o.kZu dhft,A

30- LVhxksflQsfy;k fdl dYi esa mRiUu gqvk\ blds eq[; y{k.k crkb,A

31- dSfEcz;u dYi ds thoksa dk o.kZu dhft,A

32- e/;thoh egkdYi ij fVIi.kh dhft,A

33- fVIi.kh fyf[k,&

(i) ehlkstksbd egkdYi (ii) lhukstksbd egkdYi

(iii) tqjSfld dky (v) egk}hih }hi

(v) isfy;kstksbd egkdYi
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nh?kZ mŸkjh; iz'u (Long Answer Type Questions)

1- thok”e dh ifjHkk’kk nhft,] blds fofHkUu izdkjksa dk o.kZu dhft;s rFkk
thok”e cukus dh fofHkUu fof/k;ksa dk o.kZu dhft,A

2- thok”e D;k gS\ ;s fdrus izdkj ds gksrs gSa\ tho&foKku es thokf”edh
ds egRo ij izdk”k Mkfy,A

3- jsfM;ks/kehZ vk;q fu/kkZj.k ls vki D;k le>rs gaS\ thok”eksa dh vk;q
fu/kkZj.k esa ;g fof/k fdl izdkj lgk;d gSA

4- thok”e dh ifjHkk’kk nhft, rFkk fofHkUu izdkjksa dk o.kZu dhft,A

5- thok”e fdls dgrs gSa\ blds fuekZ.k dh izfØ;k rFkk egRo dk o.kZu
dhft,A

6- thok”e D;k gS\ thok”e cuus dh fØ;k] egRo rFkk thok”eksa dh vk;q
fu/kkZj.k djus dh fof/k;ksa dk o.kZu dhft,A

7- thok”e fuekZ.k rFkk thok”eksa dh vk;q fu/kkZj.k dh fof/k;ksa dk o.kZu
dhft,A

8- foyqIr izkf.k;ksa ij ,d fucU/k fyf[k,A

9- foyqIr izk.kh ls D;k le>rs gks\ x.k lkWfjf”p;k ds vUrxZr vkus okys
Mk;ukslkWlZ dk o.kZu dhft,A

10- Mk;ukslkWlZ dh mRifÙk ,oa x.k vkWfuZfFkf”p;k ds Mk;ukslkWlZ dk o.kZu
dhft,A

11- Mk;ukslkWlZ ds oxhZdj.k dk o.kZu dhft,A Mk;ukslkWlZ dh mRifÙk dk
o.kZu dhft,A

12- vkfdZ;ksIVsfjDl ds fof”k’V y{k.k ,oa blds egRo ds ckjs esa foLrkj ls
o.kZu dhft,A

13- la;ksth dM+h fdls dgrs gSa\ mnkgj.k lfgr foLrr̀ o.kZu dhft,A

14- fo”o ds izkf.k HkkSxksfyd ize.Myksa dk o.kZu dhft,A

15- lalkj ds izkf.k&HkkSxksfyd izns”kksa dk fooj.k nhft,A

16- lalkj ds izkf.k HkkSxksfyd izns”k dkSu&dkSu ls gSa\ bfFk;ksfi;u ,oa
vkWLVsªfy;k izns”k ds izeq[k izkf.ktkrkas dk o.kZu dhft,A

17- iF̀oh ds fofHkUu Hkkxksa esa ik;s tkus okys izeq[k izkf.k tkrksa dk o.kZu
dhft,A

18- izkf.k Hkwxksy ds v/;;u dk egRo rFkk izkf.k&HkkSxksfyd lEHkkxksa ds uke
fyf[k;sA vksfj,.Vy {ks= ds tUrqvksa dk o.kZu dhft,A

19- egk}hih; foLFkkiu ls vki D;k le>rs gSa\ bldh dk;Zfof/k dks
le>kb;sA
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20- vksfj,.Vy ifje.My dh lhekvksa] fo”ks’krkvksa ,oa ogk¡ ds tUrq lewg dk
o.kZu dhft,A

21- bfFkvksfi;u ifje.My dh HkkSxksfyd lhek,¡] HkkSfrd xq.k rFkk izkf.k
leqnk; dk o.kZu dhft,A

22- isfyvkdZfVd vkSj vksfj,.Vy ifje.My ds izkf.k leqnk; dk o.kZu
dhft,A

23- vkWLVsªfy;u ifje.My ds izkf.k lewg ds xq.kksa dk fooj.k nsrs gq, ogk¡
ds ,UMsfed i”kqvkas dh mifLFkfr dh foospuk dhft,A

24- ekuo ds fodkl ij ,d fucU/k fyf[k;sA

25- ekuo fodkl esa tkok ekuo dk D;k egRo gS\

26- fu,UMjFky ekuo ,oa Øksesxuu ekuo dh rqyuk dhft,A

27- fu,UMjFky ekuo dk o.kZu dhft,A

28- ekuo ds ,sfrgkfld fodkl Øe dk foLrkj ls o.kZu dhft,A

29- HkkSfed le; & lkj.kh ds egkdYiksa ds uke fyf[k,A ehlkstksbd
egkdYi ds thoksa dh fo'ks"krkvksa dk mYys[k djrs gq, ;g crkb, fd
bl egkdYi dks jSIVkby&;qx D;ksa dgrs gaS\

30- lhukstksbd egkdYi dks fdrus ;qxksa esa ck¡Vk x;k gSA izR;sd ;qx ds
thoksa dh fo”ks’krkvksa dk o.kZu dhft,A

31- ft;ksykWthdy Vkbe&Ldsy dk fp= cukb;s] o.kZu Hkh vko”;d gSA

32- isfy;kstksbd egkdYi dks fdrus ;qxksa esa ck¡Vk x;k gS\ izR;sd ;qx ds
thoksa dh fo”ks’krkvksa dk o.kZu dhft,A

33- ,IySf”k;u ØkfUr fdl ;qx dh nsu gS\ bldk tSo&fodkl rFkk HkkSfed
okrkoj.k ij D;k izHkko iM+k gS\

34- HkwxHkhZ; ekiØe dk lkj.kh ds :i esa o.kZu dhft, ,oa izR;sd bjk
(Era) dh tyok;q ,oa izk.kh&lewg dh fo”ks’krk,¡ fyf[k,A

35- Hkw&oSKkfud le; lkj.kh D;k gS\ vkfdZ;kstksbd] iSfy;kstksbd]
lhukstksbd egkdYi dk o.kZu dhft,A

36- fofHkUu izkf.k;ksa ds forj.k dks ^HkkSfed le; lkj.kh* }kjk ,d Vsfcy
ds :i esa n'kkZb;sA

37- ^ehlkstksbd bjk* dh fo”ks’krkvksa dk o.kZu dhft,A

38- ^Hkw&oSKkfud* le; pØ ij ,d fuc/k fyf[k,A
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5-11 lgk;d ikB~; lkexzh (Suggested Readings)

1. Cytology – C.B. Power

2. Principle of Physiology & Anatomy – Tor-Tora

3. Animal Physiology – Goyal & Sastry

4. Animal Physiology and Biochemistry – Eckert and Ramelils

5. Animal Physiology and Biochemistry – Dr. K.V. Sastry
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