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funs'kd dh dye ls

fiz; f'k{kkFkhZ]

Lokxre~

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku dk 'kSf{kd foHkkx ges'kk vkidh vko';drkvksa ds vuq:i u,
dk;ZØe rS;kj djus dh dksf'k'k djrk gSA O;kid rqyukRed vè;;u ds mijkar geus ik;k fd gekjh
ikB~;p;kZ vf/d dk;kZRed] thou ls tqM+h gqbZ rFkk lgt gSA geus ns'k ds izeq[k f'k{kk'kkfL=k;ksa dks
vkeaf=kr dj muds funsZ'ku esa thofoKku ikB~;p;kZ dks la'kksf/r djds v|ru cuk;k gSA

lkFk gh] geus iqjkuh rFkk fujFkZd lwpukvksa dks gVkdj ubZ rFkk mi;ksxh lkexzh dks tksM+k gS rFkk vfèkxe
lkexzh dks vkids fy, vkd"kZd vkSj izHkkoh cukus dk iz;kl fd;k gSA

eq>s fo'okl gS fd vki bl ubZ lkexzh dks #fpdj vkSj vkd"kZd ik,saxs ftlesa vkidks djus ds fy,
cgqr ls fØ;kdyki feysaxsA vkxs vkSj lq/kj ykus ds fy, fn, x, vkids lq>koksa dk Lokxr gSA

vkids lq[kn rFkk liQy thou dh dkeuk djrk gw¡A

(MkW- dqynhi vxzoky)
funs'kd ('kSf{kd)

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku



f'k{kkFkhZ dks i=k

fiz; f'k{kkFkhZ]

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku ds la'kksfèkr tho foKku ds ikB~;Øe esa vkidk Lokxr gSA ;g ikB~;Øe
Ldwy f'k{kk cksMZ ifj"kn rFkk jk"Vªh; 'kSf{kd vuqla/ku vkSj izf'k{k.k ifj"kn ds ewy ikB~;Øe ij vk/kfjr
gSA tho foKku izkf.k;ksa ds thou dk foKku gS rFkk la'kksf/r ikB~;Øe esa nksuksa ekSfyd o vk/qfud tho
foKku ds eqn~ns 'kkfey gSaA ikB~;Øe dk izkjHHk tSo&fofo/rk o mlds oxhZdj.k ls fd;k x;k gS o thoksa
dh 'kkjhfjd lajpuk o dk;Ziz.kkyh] iztuu o izo/Zu ls ysdj vkuqoaf'kdh] vkf.od tho foKku] tSoizkS|ksfxdh
rFkk izfrj{kk foKku tSls tho foKku ds vk/qfud {ks=kksa ij Hkh ppkZ dh xbZ gSA i;kZoj.k dk foLrkfjr vè;;u
o euq"; dh HkykbZ ls tqMsa+ fo"k; iks"k.k vkSj LokLF; Hkh ikB~;Øe es j[ks x, gSaA

tho foKku ikB~;Øe dks rhu Hkkxksa esa foHkkftr fd;k x;k gSA Hkkx 1 o Hkkx  2 fl¼kUrkRed gSa o Hkkx
3 iz;ksx'kkyk esa fd, tkus iz;ksxksa ij vk/kfjr gSA ikB~;iqLrd esa vki ik¡p ekWM~;wy ik;saxs ftuds vUrxZr
dqy 31 ikB gSaA ekWM~;wy I esa fofo/rk rFkk thou dk fodkl ,oa ekWM~;wy II esas ikni rFkk thoksa ds izdkj
,oa izdk;Z] ekWM~;wy III esa tuu ,oa vkuqoaf'kdh ,oa ekWM~;wy IV esa i;kZoj.k ,oa LokLF; vkSj
ekWM~;wy V esa tho foKku ds mHkjrs {ks=k gSaA

lkoZtfud ijh{kkvksa esa ikB~;Øe dk cks> gYdk djus ds fy, ;g fu'p; fd;k x;k gS fd dqN vk/kjHkwr
ikBksa dks f'k{kd vafdr ewY;kadu i=k (Vh-,e-,-) esa ewY;kadu gsrq j[kk tk,A ;g 31 ikBksa esa ls 9 ikB
gSaA ;g ikB gS & thou dh mRifÙk ,oa fodkl vkSj oxhZdj.k ls ifjp;] dksf'kdk lajpuk ,oa dk;Z]
ewy ra=k] ikniksa esa 'olu] iks"k.k vkSj ikpu] leLFkkiu % lkE;koLFkk] vkuqoaf'kdh rFkk lekt]
iznw"k.k vkSj dqN lkekU; ekuo jksxA izR;sd ikB esa fn, x, ikBxr iz'u o ikBkar iz'u djus ij vkius
ikB dks fdruk le>k ;g Lo;a tk¡p ik,axsaA ikB ds var esa fn, x, lkjka'k ̂ vkius D;k lh[kk* o ikfjHkkf"kd
'kCnkoyh vkidks ikB nksgjkus esa lgk;rk djsaxsA d`i;k vki viuk dke le; ij iwjk djs vkSj vius tho
foKku lacaf/r iz;ksx Hkh ihlhih dsUnz esa djsA

vk'kk gS fd ^eqfnzr f'k{kd* ds lkFk dh ;k=kk vkids fy, vkuUnk;d gksxhA foKku dk vè;;u Nk=kksa dks
fo'ys"kkRed fopkjd vkSj vPNk fu.kZ;drkZ cukrk gS D;ksafd foKku oSKkfud n`f"Vdks.k vkSj oSKkfud lksp
cuk;s j[kus esa lgk;d gksrk gSA

viuh fdlh Hkh ikB~;xr dfBukbZ vFkok ikB ls tqMs+ iz'uksa ds fy, gels lEidZ djus esa ladksp u djsaA
gekjh osclkbV gSS www.nios.ac.in

ge vk'kk djrs gSa fd vki bl ikB~;Øe dks :fpdj ik,axs vkSj blds vè;;u esa vkuan izkIr djsaxsA

vkidh liQyrk ds fy, 'kqHkdkeuk,aA

(MkW- la?kfe=kk lw;Zikf.k)
ikB~;Øe leU;od
bZ&esy%  aobio@nios.ac.in



vkidh vè;;u lkexzh dk fodkl eqDr ,oa nwjLFk&vè;;u osQ thofoKku fo'ks"kKksa osQ ,d ny }kjk fd;k x;k gSA
Lo% vè;;u osQ fy, blesa ,d lqlaxr izk#i dk vuqlj.k fd;k x;k gSA fuEufyf[kr fcUnq vkidks lq>k;saxs fd bl
eqfnzr lkexzh dk loksZÙke mi;ksx vki oSQls dj ldrs gSaA

'kkh"kZd ,d vfxze laxBd gS vkSj ikB dh fo"k;&oLrq dk vkHkkl vkidks nsrk gSA bl ij fopkj dhft,A
izLrkouk ikB dh fo"k; oLrq dks mosQjrh gS vkSj vkiosQ iwoZ Kku ,oa vklikl osQ okrkoj.k esa ?kVrh
izko`Qfrd ifj?kVukvksa ls mldks tksM+rh gSA bls vPNh rjg if<+,A
mís'; fo"k; oLrq dks ikB i<+ ysus osQ i'pkr vkidh okafNr miyfCèk;ksa osQ lkFk tksM+rs gSaA bUgsa ;kn
jf[k,A
fo"k; oLrq dks ikB esa nh xbZ voèkkj.kkvksa esa vUrfuZfgr ,drk dks è;ku esa j[krs gq, [kaMksa ,oa mi [kaMksa
esa ck¡V dj izLrqr fd;k x;k gSA ikB~; oLrq dks è;ku ls if<+, vkSj i`"B ij NksM+s x, gkf'k, esa fVIif.k;k¡
fyf[k,A ,d [k.M iwjk dj ysus osQ i'pkr~ blls lacafèkr ikB~xr iz'uksa osQ mÙkj nhft, ,oa vkafdd iz'u
Lo;a gy dhft,A blls vkidks vius cksèk Lrj dks tk¡pus dk volj feysxkA vkidks ,d [k.M dks rc
rd ckj&ckj i<+uk pkfg, tc rd fd vkidks bl ij vfèkdkj izkIr u gks tk;A
oqQN LFkkuksa ij vkidks fo"k; olrq frjNs v{kjksa ;k eksVs v{kjksa esa fy[kh feysxhA  ;g bl ckr dk
lwpd gS fd ;g egRoiw.kZ voèkkj.kk gSA bUgsa ;kn dhft,A
lkfèkr iz'u vkidks voèkkj.kkvksa dks le>us rFkk fopkjksa dks lqfuf'pr djus esa lgk;rk djsaxsA okLro
esa leL;kvksa dks gy djuk thofoKku&izf'k{k.k dk ,d vfuok;Z vax gSA budks Lo;a gy dhft, vkSj
fdlh fn, x, mnkgj.k esa i<+k;h tkusokyh voèkkj.kk ij è;ku nhft,A
dk;Zdyki ljy iz;ksx gS tks vki vklkuh ls miyCèk (de [kpZ okys) inkFkksZa dk mi;ksx dj ?kj ij
;k dk;Z&LFky ij vklkuh ls dj ldrs gSaA buosQ }kjk vki thofoKku dks djosQ lh[k losaQxsA budks Lo;a
dhft, vkSj izs{k.kksa o vius fu"d"kksZa esa lacaèk LFkkfir dhft,A
ikBxr iz'u izR;sd [k.M esa foosfpr voèkkj.kksa ij vkèkkfjr gSaA bu iz'uksa osQ mÙkj iz'u osQ uhps NksM+s
x;s LFkku ij fyf[k, vkSj vius mÙkjksa dks ikB osQ var esa fn;s x;s laf{kIr mÙkjksa ls feykb,A ;g vkidks
viuh izxfr dk cksèk djk;saxsA ;fn vki vius mÙkjksa dh xq.krk ,oa lR;rk ls larq"V ugha gS rks ihNs ykSfV,
vkSj ml [k.M dks fiQj ls if<+,A
vkius D;k lh[kk vfuok;Zr% vè;;u fcUnqvksa osQ nzqr iqujkorZu osQ fy, fn;k x;k lkj gSA vki pkgsa rks
bl lwfp esa vU; fcUnq tksM+ ldrs gSaA
ikBkar vH;klksa y?kq] nh?kZ ,oa vkafdd iz'uksa fo"k; dk ,d lan'kZ izkIr djus esa vkidh lgk;rk djsaxsA
budk lkoèkkuh iwoZd vH;kl dhft,A vius lgikfB;ksa ;k ijke'kZnkrkvksa ls bu ij ppkZ dhft,A
ikBxr iz'uksa osQ mÙkj : budh lgk;rk ls vki tku losaQxs fd vkius ikBxr iz'uksa osQ tks mÙkj fn, gS
og fdrus lgh gSaA
vkWfM;ks: dfBu ;k vewrZ voèkkj.kkvksa dks Bhd ls le>us osQ fy, oqQN fo"k; {ks=kksa esa vkWfM;ks dk;ZØe
miyCèk gSA vki budks FM osQ Kkuok.kh ij lqu ldrs gSa ;k jk-eq-fo-f'k-la- osQ ewY;kafdr izdk'kuksa osQ
,dd ls lagr fMLdks osQ #i esa [kjhn ldrs gSaA
fofM;ks: vkiosQ fo"k; ls lacafèkr oqQN va'kks dks Li"V djus osQ fy, fofM;ks dk;ZØe cuk, x, gSaA vki
budks vius vè;;u osQUnz ij ns[k ldrs gSa ;k jk-eq-fo-f'k-la- osQ ewY;kafdr izdk'kuksa osQ ,dd ls lagr
fMLdksa osQ #i esa [kjhn ldrs gSaA
www }kjk lalwfpr oqQN pquh xbZ osclkbV gSa ftudks vki vfrfjDr Kku izkIr djus osQ fy, ns[k ldrs gSaA
nwj cSBs vè;;u Lor% izsj.kk] vkRe&vuq'kklu ,oa vkRe fu;a=k.k osQ vkèkkj ij gh gks ikrk gSA vr%
vkidks fu;fer vè;;u dk LoHkko cukuk pkfg,A bl iz;kl esa ,d nSfud dk;ZØe cukuk ykHknk;d
gksxkA vius vè;;u osQ fy, ?kj esa ,d ,slk LFkku fuèkkZfjr dj yhft, tgk¡ gok vkSj jks'kuh Bhd ls
miyCèk gksA ijUrq] ogk¡ 'kksj ugha gksuk pkfg, rkfd vè;;u osQ le; vkidk è;ku Hkax u gksA

vius ikB oSQls i<sa+

www
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la[;k Vh-,e-,-/ih-bZ-
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fofo/rk rFkk thou dk fodkl 02 txr~ eksusjk] izksVksfDVLVk o iQatkbZ ih-bZ-

03 ikni txr~ (Iyk¡Vh) vkSj izk.kh txr~ (,sfueSyh) ih-bZ-
04 dksf'kdk lajpuk ,oa dk;Z Vh-,e-,-
05 Ård rFkk la?kVuk ds vU; Lrj ih-bZ-

ekWM~;wy-II 06 ewy ra=k Vh-,e-,-
ikni rFkk thoksa ds izdkj 07 izjksg ra=k ih-bZ-
,oa izdk;Z 08 ikS/ksa esa vo'kks"k.k] ifjogu vkSj ty {k;

(ok"iksRltZu) ih-bZ-
09 ikniksa esa iks"k.kµ[kfut iks"k.k ih-bZ-
10 ukbVªkstu mikip; ih-bZ-
11 izdk'k la'ys"k.k ih-bZ-
12 ikniksa esa 'olu Vh-,e-,-
13 iks"k.k vkSj ikpu Vh-,e-,-
14 'olu vkSj ukbVªkstuh vif'k"V inkFkks± dk ih-bZ-

fu"dklu
15 nsg&rjy inkFkks± dk ifjlapj.k ih-bZ-
16 lapyu ,oa xfr ih-bZ-
17 leUo; vkSj fu;a=k.k % raf=kdk&ra=k vkSj ih-bZ-

var%lzkoh ra=k
18 leLFkkiu % LFkk;h voLFkk Vh-,e-,-

ekWM~;wy-III 19 ikniksa esa tuu ih-bZ-
tuu ,oa vkuqoaf'kdh 20 ikSèksa esa o`f¼ vkSj ifjoèkZu ih-bZ-

21 tuu o tula[;k fu;a=k.k ih-bZ-
22 vkuqoaf'kdh ds fl¼kar ih-bZ-
23 vkf.od oa'kkxfr ,oa thu vfHkO;fDr ih-bZ-
24 vkuqoaf'kdh rFkk lekt Vh-,e-,-

ekWM~;wy-IV 25 ikfjfLFkfrdh ds fu;e ih-bZ-
i;kZoj.k ,oa LokLF; 26 izkÑfrd lalkèkuksa dk iz;ksx ,oa laj{k.k ih-bZ-

27 iznw"k.k Vh-,e-,-
28 iks"k.k vkSj LokLF; ih-bZ-
29 dqN lkekU; ekuo jksx Vh-,e-,-

ekWM~;wy-V 30 tSoizkS|ksfxdh ih-bZ-
thofoKku ds mHkjrs {ks=k 31 izfrj{kk tSfodh % ,d ifjp; ih-bZ-

dqy ikB = 31
lkoZtfud ijh{kkvksa ds ikB  (ih-bZ-) = 22

f'k{kd vafdr ewY;kadu i=k ds ikB (Vh-,e-,-) = 09



i`- la[;k ewY;kadu ds izdkj
Vh-,e-,-/ih-bZ-

ekWM~;wy  - 1: fofo/rk rFkk thou dk fodkl

01 thou dh mRifÙk ,oa fodkl vkSj oxhZdj.k ls ifjp; 1 Vh-,e-,-
02 txr~ eksusjk] izksVksfDVLVk o iQatkbZ 32 ih-bZ-
03 ikni txr~ (Iyk¡Vh) vkSj izk.kh txr~ (,sfueSyh) 55 ih-bZ-
04 dksf'kdk lajpuk ,oa dk;Z 92 Vh-,e-,-
05 Ård rFkk la?kVuk ds vU; Lrj 135 ih-bZ-

ekWM~;wy  - 2: ikni rFkk thoksa ds izdkj ,oa izdk;Z

06 ewy ra=k 159 Vh-,e-,-
07 izjksg ra=k 180 ih-bZ-
08 ikS/ksa esa vo'kks"k.k] ifjogu vkSj ty {k; (ok"iksRltZu) 226 ih-bZ-
09 ikniksa esa iks"k.kµ[kfut iks"k.k 250 ih-bZ-
10 ukbVªkstu mikip; 264 ih-bZ-
11 izdk'k la'ys"k.k 278 ih-bZ-
12 ikniksa esa 'olu 299 Vh-,e-,-
13 iks"k.k vkSj ikpu 319 Vh-,e-,-
14 'olu vkSj ukbVªkstuh vif'k"V inkFkks± dk fu"dklu 343 ih-bZ-
15 nsg&rjy inkFkks± dk ifjlapj.k 374 ih-bZ-
16 lapyu ,oa xfr 397 ih-bZ-
17 leUo; vkSj fu;a=k.k % raf=kdk&ra=k vkSj var%lzkoh ra=k 410 ih-bZ-
18 leLFkkiu % LFkk;h voLFkk 444 Vh-,e-,-

ikB~;Øe 463

izfriqf"V iQkWeZ 473

fo"k; lwph



,uvkbZvks,l us eqDr ,oa nwjLFk f'k{kk iz.kkyh (vksMh,y) ds fodkl ds fy, lwpuk ,oa izkS|ksfxdh (vkbZlhVh) dh
lEHkkO;rkvksa ds fy, fofHkUu ifj;kstukvksa dks dk;kZfUor fd;k gSA ,uvkbZvks,l ds fu&vkWu izkstsDV us bZ&xous±l vkSj
lwpuk ,oa izkS|ksfxdh foHkkx] Hkkjr ljdkj ds fy, jk"Vªh; iqjLdkj thrkA bldh vkWu ykbu izorZuksa vkSj mRd`"V
vkbZlhVh iz;klksa dh ljkguk ds :i esa ,uvkbZvks,l us fuEukafdr iqjLdkj izkIr fd, %&

bZ&xousZUl 2008&09 ds fy, ,uvkbZvks,l us jk"Vªh; iqjLdkj thrk

,uvkbZvks,l us iz'kklfud lq/kj vkSj yksd f'kdk;r ,oa lwpuk izkS|ksfxdh foHkkx] Hkkjr
ljdkj }kjk laLFkkfir ,Dlhysal bZ&xouZesaV izkslsl jh&bathfu;fjax gsrq bZ&xousZUl 2008&09
flYoj vkbZdu ds fy, jk"Vªh; iqjLdkj thrkA

,uvkbZvks,l us ,ulhihbZMhih ,eih,p,,lvkbZ,l ;wfuolZy fMtkbZu iqjLdkj 2012
izkIr fd;k

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku (,uvkbZvks,l) dh us'kuy lsaVj iQkWj
izeks'ku vkWiQ bEIykW,esaV iQkWj fMlscYM ihiy }kjk laLFkkfir
,ulhihbZMhih&,eih,p,,yvkbZ,l ;wfuolZy fMtkbu vokMZ&2012 ls
lEekfur fd;k x;kA ;g iqjLdkj ekuuh; Jh eqdqy oklfud] lkekftd
U;k; ,oa vf/dkfjrk ea=kky;] Hkkjr ljdkj }kjk 14 vxLr] 2012
dks iznku fd;k x;kA ,uvkbZvks,ldks vkbZlhVh ds ekè;e ls v{ke
f'k{kkfFkZ;ksa gsrq] blds osc iksVZy   www.nios.ac.in dks iw.kZ:i ls ,sls

f'k{kkfFkZ;ksa ds fy, lqyHk cukus dk] fof'k"V dk;Z djus ds fy, pquk x;kA

eaFku vokWMZ lkmFk ,f'k;k ,oa ,f'k;k iSlsfiQd 2012

bZ&dUVsUV vkSj jpukRedrk esa loksZRre vkbZlhVh dk;ks± dks igpku ds fy,
eaFku vokMZ nf{k.k ,f'k;k ,oa ,f'k;k iSlsfiQd 2012 ;g iqjLdkj fMftVy
bEikojeaV iQkmaMs'ku }kjk oYMZ lfeV vokMZ] lwpuk rduhdh foHkkx] Hkkjr
ljdkj ds lg;ksx ls laLFkkfir fd;k x;k gSA ;g iqjLdkj ,sls fofHkUu
lgHkkfx;ksa ds fy, gS tSls lH; lekt ds lnL;] ehfM;k vkSj blh izdkj
ds vU; laxBu tks nf{k.k&,f'k;kbZ vkSj ,f'k;k iSlsfiQd jk"Vªksa ds fodkl
ds fy, fMftVy dVsaaV lekfo"Vrk ds izlkj esa yxs gSaA ;g iqjLdkj 01
fnlacj] 2012 dks bafM;k gSfcVsV lsaVj esa 9osa eaFku vokMZ xkyk lkmFk ,f'k;k ,.M iSlsfiQd&2012 ds
nkSjku iznku fd;k x;kA

,uvkbZvks,l }kjk thrs x, iqjLdkj



Ekkuork dh lsok esa tho&foKku
thofoKku ds {ks=k esa Hkkjr dk ;ksxnku

tho&foKku dk vè;;u ekuo dh ikniksa vkSj tUrqvksa dh igpku djus dh ftKklk ls izkjHHk gqvkA ysfdu
,d Lora=k fo"k; ds :Ik esa vc tho&foKku ds dbZ u, pj.k lEeq[k vk, gSa vkSj vkf.od Lrj ij dh
tk jgh [kkstksa us dbZ u, {ks=kksa tSls dksf'kdk tSfodh] raf=kdk&foKku] izfrj{k.k&foKku] tSo&izks|kSfxdh]
tSoHkkSfrdh, tSo&jlk;u, lw{e&tSfodh, vkSj lkekftd&tSfodh lkeus izLrqr fd, gSA iwoZ esa tho&foKku
dks igpku ek=k ,d o.kZukRed foKku, ds :Ik esa Hkh] ysfdu vktdy ;g ,d ,sls ,dhÑr oSKkfud
fo"k;, dk :Ik yss pqdk gS tgka tSfod voèkkj.kkvksa, dh jklk;fudh, HkkSfrdh, xf.kr, tSo izks|kSfxdh vkSj
foKku dh vU; 'kk[kk dk leUo; ifjyf{kr gksrk gSA

Hkkjr es tho&foKku ds vè;;u dk bfrgkl pjd ,oa lqJqr ds dky ls izkjHHk gqvk ekuk tkrk gSA
pjd dk tUe yxHkx 200 AD esa gqvk FkkA pjd ,d vk;qosZnkpk;Z vkSj ,sls ?kqeDdM+ fpfdRld
(MkDVj) Fks tks ,d LFkku ls nwljs rd igqap dj] yksxksa dks vk;qfoZKku ds lanHkZ esa Kku ckaVrs FksA
oLrqr% mudh iqLrd pjd&lafgrk tM+h&cwfV;ksa ds vkS"kèkh; xq.kksa ds lanHkZ esa ,d izkekf.kd iqLrd
ekuh tkrh gSA blds foijhr lqJr lEHkor Hkkjr ds izFke 'kY;&fpfdRld FksA ,slh ekU;rk gSa fd
os ;ksX; 'kY;&fpfdRld gh ugha oju~ ,od lq;ksX; ys[kd Hkh FksA mudh iqLrd lqJqr&lafgrk dks
cM+h [;kfr feyhA os vius fo|kfFkZ;ks dks 'kY;&fpfdRlk esa fuiq.k cukus ds fy, igys pkdw dk
mi;ksx lfCt;ksa ij djuk fl[kkrs Fks] vkSj rc 'koksa ijA

Hkkjrh; tho&foKkfu;ksa esa lj txnh'k pUnz clq dh [;kfr blfy, gS fd mUgksaus ;g izfrikfnr fd;k fd
izkf.k;ksa dh Hkkafr ikni Hkh thoèkkjh gksrs gSaA chjcy lkguh tks Hkkjr esa iqjkouLifr foKku ds iqjksèkk Fks]
us y[kum esa iqjkouLifr laLFkku dh LFkkiuk dh FkhA MkW- gjxksfcUn [kqjkuk izFke Ñf=ke tho dks ik;s
la'ys"k.k djus ds fy, fo'o&fo[;kr gks x,A MkW- ,e- ,l- LokehukFku us xsgwa dh ,slh mPPk&mRikndrk&iznk;h
fdLeksa dks fodflr fd;k tks Hkkjr esa ^gfjr&Økafr* (Green Revolution) dh vkèkkj cuhaA fnYyh
fo'ofo|ky; ds ouLifr&foKku foHkkx ds izks- iapkuu egs'ojh us Hkwz.k&foKku esa vuFkd 'kksèk&dk;Z
fd;k vkSj vusd iq"ih dqyks ds lnL;ksa ds HkzkSf.kdh ds vè;;u ds mijkar uohu rF; lEeq[k yk, fo'ks"kdj
ijthoh ,oa tyh; tkfr;ksa ds lanHkZ esaA blh foHkkx ds izksa- lrh'k pUnz egs'ojh ,oa MkW- f'kizk
xqgkeqdthZ us izFker% ik;s ?krwjk buksfDl;k (Datura innoxia) ds iqeaxksZ (anthers) dks ij[k&uyh esa
laofèkZr dj vxqf.kr ikni (haploid plants) izkIr fd,A cukjl fgUnw fo'ofo|ky; ds izks- vkj- ,u-
flag ,oa gjn'kZu dqekj us uhy&gfjr 'kSdyksa esa :ikarj.k ,oa laHkqXeu dh fofèk;ksa dk iz;ksx djrs gq,]
vkuqoaf'kd iquZ;qXeu LFkkfir fd;kA izks- yky th flag vius fyax fuèkkZj.k ds vkf.Okd vkèkkj] Mh ,u ,
(DNA) vaxqfyeqnz.k vkSj oU;&tho laj{k.k lEcUèkh dk;ksaZ ds fy, lqizfl¼ gSaA

Hkkjr ds lqizfl¼ i{khfon~ lyhe vyh] ns'k ds ,sls izÑfr izseh Fks ftUgksaus ns'k esa i{kh&foKku ls lEc¼
lHkh i{kksa dks vxzlj djus dh vksj è;ku fn;kA cukjl fgUnw fo'ofo?kky; ds ouLifr&foKku foHkkx ds
izks- jkenso feJk us] tks Hkkjr esa ikni ikfjfLFkfrdh ds tud dgs tkrs gSa] us Hkkjr ds m".kdfVcU/h ouksa

(i)



vkSj ?kklLFkyh; ikfjrU=k dk rks vè;;u rks fd;k gh] 1972 esa okrkoj.kh; ;kstuk vkSj leUo;u dh jk"Vªh;
lfefr dh LFkkiuk Hkh dhA izks- f'kojke d';i dks tks ewyr% ,d fpfdRld Fks] Hkkjr esa czk;kykWth dk
tud dgk tkrk gS] bl 'kk[kk ds lkFk&lkFk bZDohlsVe oa'k dh tkfr;ksa dh ySfxd ih<+h dk Hkh lckZaxh.k
vè;;u izLrqr fd;kA os fodkl ds fl¼kUr ds izfriknu ds fy, Hkh tkus tkrs gSaA

dje pUn esgrk (K.C. Mehta) tks ewyr% ikni&jksx foKkuh Fks] us yEch vofèk rd vukt&iQlyksa esa
';ke fd~V~V (Black rust) dk vè;;u fd;k vkSj ;g fl¼ fd;k fd mÙkj Hkkjr esa xsagw dh iQly dk
bu fdV~Vks }kjk lØe.k fgeky;h {ks=k esa vkSj nf{k.k esa uhyfxfj esa mxk;h tkus okyh xsgwa dh iQly ds
;wjsMkschtk.kqvksa }kjk gksrk gSaA dksydkrk fo'ofo|ky; ds izks- ,-ds 'kekZ vkSj mudh iRuh Jherh vpZuk
'kekZ us xq.klw=kksa dh HkkSfrd ,oa jklk;fud izd`fr ds vè;;u dh tks fofèk;ka viuk;h oss fo'o Hkj esa izkf.k
,oa ekuo esa buds lanHkZ esa vxzxkeh Kku izkIr djus ds fy, mi;ksx dk tkrh gSaA iVuk fo'ofo|ky; ds
izks- vkj- ih- jkW; vius ,ftykWIl dh tkfr;ksa ds thukse losZ{k.k ds lkFk&lkFk dksDlhfu;k bafMdk uked
dqdjfcV iztkfr ds fyax fuèkkZj.k vkSj vkuqoaf'kd&ra=k ds lanHkZ esa u, fopkj lEeq[k j[ksaA x.kifr
vuZdkFkeksuh ,sls ijkxu foKkuh gSa ftUgksaus ijkxksa dh vkdkfjdh dh iztkrh; Lrj ij egÙkk rks n'kkZ;h gS]
;g Hkh Li"V fd;k fd xxu ikfjrU=k dh leqnz rVksa dks Tokj&HkkVk rjaxks ds izHkkoksa vkSj e`nk vijnu ls
lqjf{kr j[kus esa egRoiw.kZ Hkwfedk gSA

vkuUn f'ko izlkn euq"; esa miki;p dh fØ;k esa ftad tLrk èkkrq dh Hkwfedk dh [kkst ds fy, izfl¼
gaSA fnYyh fo'ofo?kky; ds iVsy psLV laLFkku ds vkSrkj flag isUVy raf=kdkfoKku vkSj 'olu foKku ds
{ks=k esa vxz.kh [kkst ds fy, tkus tkrs gSaA eksgEen 'kehe t;jktiqjh lw=kÑfe foKku ds {ks=k esa vius
;ksxnku ds fy, ;kn fd, tkrs gSa

,l- ds czgepkjh raf=kdh; fodkjksa vkSj euksjksx fodkjksa ds {ks=k esa ;ksxnku ds fy, tkus tkrs gSa bUgksaus
lhtksizsQfu;k vkSj f}èkzqoh; fodkj ls tqM+h thuksa dh igpku dhA ih- etqenkj us lkaf[;dh; fofèk;ksa dk
tfVy ekuoh; y{k.kksa ds fp=k.k vkSj izs"k.k esa mi;ksx fd;kA lkFk gh Hkkjr esa fo|eku Hkk"kk;h lewgksa es
ekbVksdksfUMªHkkbZ Mh ,u , fpUgdksa dh Hkh igpku dhA ,- ds- ijhnk us tyok;q ifjoÙkZu] leqnzh lrg
cnyko vkSj ?kVrh o"kkZ ds dkj.k fo'o ,oa jk"Vªh; Lrj ij iQlyksa ds fxjrs mRiknu ds lanHkZ esa v|ru
(frontier) rduhdksa dk mi;ksx fd;kA

fouksn Ldsfj;k dks izFke Hkkjrh; thukse izFke Jh yadu thukse] izFke eysf'k;u thukse vkSj tSczk&eNyh
ds oU;&izdkj izHksn ds thukse ds vuqØe.k&lEcèkh vè;;u (sequenncing) ds fy, tkuk tkrk gSA
mUgksaus  ,sls ekuo&lw{e vkj,u, (RNA) dh Hkh igpku dh gS tks HIV fo"kk.kq dks Hkh lekiu gsrq fu'kkuk
cu ldrk gSA ,l- ih- v?kjdj us tSyh eNyh (Jelly fish) dh ,d ueh tkfr dh [kkst dh FkhA ,l-
vkj- cksl dks dodksa ds izfr&thof.od xq.kksa dh igpku djus ds fy, tkuk tkrk gSA

,e- vks-ih- vk;axj ns'k ds ,sls ouLifrK Fks ftUgksaus enzkl fo'ofo|ky;] enzkl ds ouLifr&foKku
foHkkx dks 'kSokyks dh laLoHk] dksf'kdk&foKku] tuu ,oa ofxZdh es yEch vofèk rd dk;Z djds foiqy
[;kfr vftZr dh vr% mUgksaus Hkkjrh; 'kSoky&foKku vFkok (Algology) ds tud ds :Ik esa [;kfr feyhA

bl izdkj ;g lqLi"V gS fd Hkkjrh; tho&foKkuh] tho&foKku ds fofoèk {ks=kksa esa 'kksèkdk;Z djrs jgs gSa vkSj

(ii)



jk"Vª dks mu ij xoZ gSA gekjh vk'kk gSA fd ,d fnu vki esa ls Hkh dksbZ izf'k{kq Hkh ,d [;kfr izkIr
tho&foKkuh cu tk,xk] D;ksafd tho&foKku dk Kku dbZ ,sls {ks=k iz'kLr djrk gS ftUgsa vki vius
thou&o`fÙk (Career) ds :Ik esa pqu ldrs gSaA ,d ckj tho&foKku ds {ks=k esa izos'k ikus vkSj blls lEc¼
fdlh ikB~;Øe ds p;u ds mijkar] vkids lEeq[k fUkEu fodYi [kqy tkrs gaS%

vè;kid] okrkoj.kfon~ 'kksèk&foKkuh] leqnz&foKkuh

vkS"kfèk foKkuh tSls ijkfpfdRldh foKku] U;kf;d@foKkuh

vkS"kfèk&foKku] Hkkstu rduhdh] uflZx] tSo&rduhdh

lw{e&tSfodh] tSo&jlk;u] vkSj tSo&HkkSfrdh ckSf¼d

lEink ds vfèkdkj ls lEc¼ fo'ks"kK ftlesa vki ou 'kj.k LFkfy;ksa] izkf.k&m|kuks (Zoological

garden) ,oa ouLifrd m|kuksa (Botanical garden) ds lanHkZ esa viuh lsok,a iznku dj ldrs gSA

(iii)



ekWM~;wy & I

fofo/rk rFkk thou dk fodkl

ikB 1. thou dh mRifÙk ,oa fodkl vkSj oxhZdj.k ls ifjp;
ikB 2. txr~ eksusjk] izksVksfDVLVk o QatkbZ

ikB 3. ikni txr~ (Iyk¡Vh) vkSj izk.kh txr~ (,sfueSyh)

ikB 4. dksf'kdk lajpuk ,oa dk;Z

ikB 5. Ård rFkk la?kVuk ds vU; Lrj



fVIi.kh

 1

thou dh mRifÙk ,oa fodkl vkSj oxhZdj.k ls ifjp;

thofoKku

ekWM~;wy - 1

fofo/rk rFkk thou dk
fodkl

1

thou dh mRifÙk ,oa fodkl vkSj
oxhZdj.k ls ifjp;

ìFoh xzg 4 ls 5 vjc o"kZ iwoZ vfLrRo esa vk;kA ìFoh ij thou dh mRifÙk vkt ls yxHkx 3-5 vjc
o"kZ iwoZ gqbZA rc ls thoksa dh yxHkx 1-5 djksM+ iztkfr;ksa dk mn~Hko gks pqdk gS] ysfdu vc rd dsoy
20 yk[k iztkfr;ksa dh gh igpku dh tk ldh gSA bl ikB esa ge tkusaxs fd ìFoh ij loZizFke thou
dk izkjaHk dSls gqvk vkSj izkÑfrd p;u }kjk dSls brus fofHkUu izdkj ds tho fodflr gq, ftls tkus&igpkus
'kCn tSofofoèkrk (ck;ksMkboflZVh) ds uke ls tkuk tkrk gSA

,slh O;kid fofoèkrk okys thoksa dk lqfoèkkiwoZd vè;;u ge dsoy rHkh dj ldrs gSa] tc ge
mudh lekurkvksa vkSj vlekurkvksa ds vkèkkj ij mUgsa fofHkUu lewgksa esa ck¡V ysa] mudk uke iznku
dj ysa rFkk muds chp fodklh; lacaèk LFkkfir dj ysaA bl ikB esa ge thoksa ds oxhZdj.k ds
egRo vkSj mldh fof/ dk Hkh vè;;u djsaxs rFkk ltho lalkj esa fo"kk.kqvksa vkSj fo"kk.kqHkksa dh
fLFkfr ds laca/ dks le> ldsaxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

^thou ds mn~Hko ds fl¼kar* ds ckjs esa O;kid ekU; /kj.kk dk o.kZu dj ik,¡xs_

tSo fodkl 'kCn dh O;k[;k dj ik,¡xs_

tSo fodkl ds i{k esa vkdkfjdh;] thokf'edh;] HkzkSf.kdh; (Hkzw.k foKku laca/h) vkSj vkf.od
izek.k ns ik,¡xs_

fodkl ds vkèkqfud fl¼kar crk ldsaxs_

tSo :ikarj.kksa ds lzksrksa (thu ,oa xq.klw=kh; mRifjoZu (E;wVs'ku)] iqu;ksZtu (jhdkWfEcus'ku)]
thu izokg o vkuqoaf'kd fopyu) dh O;k[;k dj ldsaxs_

izkÑfrd oj.k dh mnkgj.k lfgr O;k[;k dj ik,¡xs_

fodkl esa i`FkDdj.k dh Hkwfedk dh O;k[;k dj ldsaxs_



fVIi.kh
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fofHkUu i`FkDdj.k izfØ;kvksa dh lwph cuk ik,¡xs_

tkfr mn~Hkou dh O;k[;k dj ldsaxs_

vkuqoaf'kdh vkSj fodkl esa laca/ n'kkZus ds fy, gkMhZ&okbu cxZ lkE;koLFkk dks le> ldsaxs_

oxhZdj.k dh ifjHkk"kk dj ldsaxs_

thoksa ds oxhZdj.k dh vko';drk dks mfpr fl¼ dj ik,¡xs_

oxhZdj.k ds vkèkkjksa dks lwphc¼ dj ldsaxs_

oxhZdj.k ds vkèkkjksa esa vkdkfjdhewyd oxhZdj.k ls ysdj ofxZdh ewyd oxhZdj.k ds vkèkkjksa
esa tks ifjorZu gq, gSa muds pj.kkas ds ckjs esa tku ik,saxs_

fo"kk.kq dh fLFkfr rFkk fo"kk.kq ,oa fo"kk.kqHk (fofjvkW;M) esa varj crk ldsaxsA

1.1 thou dk mn~Hko

i`Foh dh mRifÙk yxHkx 5 vjc o"kZ iwoZ gqbZA rc i`Foh vR;fèkd xeZ FkhA brus mPp rki ij
fdlh Hkh :i esa thou dk vfLrRo laHko ugha FkkA bl izdkj] thou ds lacaèk esa nks iz'u mHkjrs
gSaµ

1. i`Foh ij thou dh mRifÙk dSls gqbZ\

2. vkfn tho u,&u, :iksa esa fdl izdkj fodflr gq, vkSj bl fodkl ds ifj.kkeLo:i i`Foh
ij fofHkUu izdkj ds thoksa dk izknqHkkZo dSls gqvk\

thou ds mn~Hko dk vFkZ gS&vtSo inkFkks± ls ljyre izkjafHkd thou dk izdV gksukA

fodkl dk vFkZ gS ljy thoksa ls tfVy thoksa dk Øfed :i ls izknqHkkZoA

1.1.1 thou ds mn~Hko dk jlk;ula'ys"kh fl¼kar

thou ds mn~Hko dh O;k[;k djus ds fy, vusd fl¼kUr izLrqr fd, x,A ftls lokZfèkd O;kid
:i ls Lohdk;Z fd;k tkrk gS og gS ,-vkbZ- vksisfju }kjk izLrkfor jlk;ula'ys"kh fl¼kUrA vU;
fl¼kUr tSls Lor%tuu dk fl¼kUr vkt dsoy ,sfrgkfld egRo dk fl¼kUr gSA

i`Foh ij thou dk mn~Hko loZizFke jlk;ula'ys"kh fl¼kUr & jklk;fud inkFkks± ds ,d
Øec¼ la;kstuksa ls lwnwj Hkwrdky esa gqbZ vkSj ;g lc dqN ty esa gqvkA

i`Foh dh mRifÙk yxHkx 5 vjc o"kZ iwoZ gqbZA

vkjaHk esa i`Foh rRi xSlksa vkSj fofHkUu jlk;uksa ds ok"iksa dh cuh gqbZ FkhA

Øe'k% i`Foh BaMh gksrh xbZ vkSj blus ,d Bksl iiZVh (crust) dk :i ys fy;kA

vkjafHkd okrkoj.k esa veksfu;k (NH3)] ty ok"i (H2O)] gkbMªkstu (H2), esFkSu (CH4)

fo|eku FkhaA ml le; eqDr vkWDlhtu ugha FkhA bl izdkj dk okrkoj.k (ftlesa esFksu] veksfu;k
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vkSj gkbMªkstu ikbZ tkrh gSa) vHkh Hkh c`gLifr o 'kfu xzgksa esa ik;k tkrk gS
(fp=k 1-1)

i`Foh dh xeZ lrg ij tksjksa dh o"kkZ gqbZ vkSj cgqr yacs le; ds i'pkr~ tyk'k; cu x,
ftuesa vHkh Hkh xeZ ty Hkjk gqvk FkkA

okrkoj.k dh esFkSu o veksfu;k leqnz ds ty esa ?kqy xbZA

bl ty esa jklk;fud vfHkfØ;k,¡ gksus ds ifj.kkeLo:i ,sehuksa vEy] ukbVªkstuh {kkjd] 'kdZjk,¡
o olk vEyksa dk fuekZ.k gqvk] ftudh iqu% vfHkfØ;kvksa o la;kstuksa ds ifj.kkeLo:i thou
ls lacafèkr ubZ izksVhusa] u;wDyhd vEyksa dk fuekZ.k gqvkA

fp=k 1.1 i`Foh ij fo|eku vk| fLFkfr;k¡

1.1.2 thou ds mn~Hko dh laHkkfor voLFkk,¡

izFke voLFkk

ÅtkZ ds lzksrµijkcSaxuh fdj.kksa ;k fo|qr~ foltZu (rfM+r~) ;k Å"ek ;k bu lHkh ds feyus ij
vfHkfØ;k,¡ gqb± ftuls tfVy dkcZfud ;kSfxdksa (ftuesa ,sehuks vEy Hkh 'kkfey gSa) tSls fd veksfu;k
(NH3), esFkSu (CH4), ty (H2O) o gkbMªkstu (H2) ds ,d feJ.k dk fuekZ.k gqvkA (,sehuks
vEy izksVhuksa dh lajpukRed bdkb;k¡ gSa tks thonzO; ds eq[; vo;o gSa)A

lw;Z

ijkcSxuh izdk'k

'kdZjk,¡

fXyljkWy

,sehukas vEy

fijhfeMhu

I;wjhu

ikWyhlSdSjkbM olk,¡ izksVhu U;wDyhd vEy

olk vEy



fVIi.kh

thofoKku

thou dh mRifÙk ,oa fodkl vkSj oxhZdj.k ls ifjp;

 4

ekWM~;wy - 1

fofo/rk rFkk thou dk
fodkl

LVSuys feyj o gsjkWYM lh- ;wjs us lu~ 1953 esa ok;qjksèkh midj.k dh lgk;rk ls ,d
iz;ksx fd;k (fp=k 1-2) ftlesa pkj xSlksa (NH4, CH4, H2 o H2O) ij ,d lIrkg rd
fo|qr~ foltZu dks ifjlapkfjr fd;k x;kA nzo dk fo'ys"k.k djus ij mUgsa blesa vusd izdkj
ds dkcZfud inkFkZ feys tSls ,sehuks vEy] ;wfj;k] ,lhfVd vEy] ySfDVd vEy] vkfn
(fp=k 1-2)

fp=k 1.2 vkfne i`Foh ij fo|eku ifjfLFkfr;ksa esa ,sehuksa vEyksa dk la'ys"k.k n'kkZus ds fy,
LVSuys feyj o gsjkWYM lh-;wjs }kjk iz;qDr midj.k

f}rh; voLFkk

ljy dkcZfud v.kqvksa ds la;ksftr gksus ls cM+s v.kqvksa tSls fofHkUu isIVkbM ftuls vkxs pydj
izksVhusa cuha] 'kdZjkvksa] LVkpZ o olk&v.kqvksa dk fuekZ.k gqvkA

r`rh; voLFkk

fofHkUu izdkj ds v.kqvksa ds cM+h la[;k esa ikjLifjd la;kstu ls cgq vkf.od lfEeJ lef"V fodflr
gqbZA dqN lkekU; olk&v.kqvksa us Lo;a dks bl vkf.od lfEeJ ds pkjksa rjiQ ,d izdkj dh f>Yyh
ds :i esa O;ofLFkr fd;kA iz;ksx'kkyk esa fd, x, iz;ksxksa esa ;g ns[kk x;k fd ,d fo'ks"k vkdkj
izkIr dj ysus ds i'pkr~ ;s lfEeJ vius pkjksa vksj fo|eku foy;u ls ̂ ^lgiqaftr (coacervates)

cwanksa** ds :i esa i`Fkd~ gks tkrs gSaA ;s lw{evkdkjh nzo esa lqLi"V :i ls lhek ds vanj xfr
djrs gSaA

lgiqaftr izdkj dh lef"V laHkor% izFke thfor dksf'kdkvksa dh iwoZxkeh FkhA

vc bu lgiqatksa ds vUnj ,d izdkj dh mikip;h fØ;k,¡ gks ldha ftuds iQyLo:i dqN inkFkks±
dk rks la'ys"k.k gqvk vkSj dqN inkFkks± dk fo?kVu gqvkA fo?kVudkjh vfHkfØ;kvksa ls ÅtkZ izkIr
gks ldh gksxhA

fuokZr dh fn'kk

bysDVªksM

foltZu LiqQfyax

daMsUlj

Vw¡Vh

mcyrk ty
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cgqr vkjaHk esa fufeZr dqN izksVhuksa esa ,atkbeksa dh Hkk¡fr O;ogkj djds vfHkfØ;kvksa dh nj dks
izHkkfor fd;k gksxkA ;g Hkh ekuk tkrk gS fd vkj-,u-,- (RNA) v.kqvksa us jklk;fud lfEeJksa
ds ^^izkjafHkd rjy** esa ,atkbe&lfØ;rk vo'; gh n'kkZ;h gksxhA bu v.kqvksa dks jkbckstkbe
(Ribozymes) uke fn;k x;kA

prqFkZ voLFkk

;kn`fPNd la;kstu (ramdom combination) }kjk fdlh izdkj dh U;wfDyvksizksVhusa ;k U;wDyhd
vEy fodflr gq, gksaxsaA ftuds ifj.kkeLo:i lgiqat ln`'k fiaMksa esa vkSj xq.kksa dk lekos'k gqvk]
;s fuEuor~ gSa %

1. U;wDyhd vEyksa ls vfHkfØ;k,¡] vkSj

2. U;wDyhd vEyksa ds f}xq.ku ls tuu dh {kerk (fp=k 1-3)

fp=k 1.3 thou mRifÙk ds ?kVuk pj.k

bl izdkj] dksf'kdkvksa dk fuekZ.k gqvk ftUgsa ljyre vk| thou dgk tk ldrk gSA fp=k
1-3 thoksa dh mRifÙk o fodkl ds laHkkfor pj.kksa dks n'kkZrk gSA

izkjafHkd cwan ln`'k leLr tho fo"keiks"kh] viuk Hkkstu cuk ikus esa vleFkZ Fks ysfdu i;kZoj.k
ls vius iks"k.k izkIr djrs FksA

µ izkjafHkd fo"keiksf"k;ksa dh thu lajpuk esa gq, vufxur ifjorZuksa esa ,d ifjorZu ds dkj.k
i.kZgfjr (DyksjksfiQy) v.kqvksa dk fuekZ.k gqvkA (i.kZgfjr ifÙk;ksa dks gjk jax iznku djus okyk
inkFkZ gS)

vk/qfud okbjl izdk'k la'ys"kh tho vk/kqfud izksfVLV vkSj
cgqdksf'kdh; tho

izkjfEHkd okbjl tSlh lajpuk
izksVhu + U;wDyhd vEy

izFke okLrfod dksf'kdk]
thok.kq tSlh] 'olu djus ;ksX;

U;wDyhd vEy ds lkFk iqaftr vkSj laHkkfor
'olu fØ;kfof/

U;wDyhd vEy vkSj f>Yyh ds
lkFk iqaftr gksrs gq,

vkf.od iqat

U;wDyhd vEy
olh; vEy

dkcksZgkbMªsV
,sehuks vEy
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µ thou dh DyksjksfiQy èkkjd bdkb;ksa esa izFke ckj lkSj ÅtkZ dks Hkkstu fuekZ.k esa vkSj izFke
ckj vkWDlhtu dks okrkoj.k esa fueqZDr djus dk dk;Z fd;kA

i`Foh ds vkfn okrkoj.k esa eqDr vkWDlhtu ugha Fkh( bl le; rd dsoy ^vok;oh;*
izdkj ds tho gh jgs gksaxs] DyksjksfiQy èkkjd thoksa us ckn esa eqDr vkWDlhtu fueqZDr dh
ftlls vusd izdkj dh thou laHkkouk,¡ fodflr gqbZA

bl izdkj ljyre izdkj dk thou pkj pj.kksa esa fodflr gqvkA mlds ckn tSfod fodkl ls
O;kid izdkj ds tho vfLrRo esa vk,A

ikBxr iz'u 1.1

1- yxHkx fdrus o"kZ iwoZ i`Foh dk fuekZ.k gqvk Fkk\

............................................................................................................................

2- thou dh mRifÙk ds jlk;ula'ys"kh fl¼kUr dk izfriknu fdlus fd;k Fkk\

............................................................................................................................

3- i`Foh ds vkjafHkd okrkoj.k esa fo|eku pkj xSlksa ds uke crkb,A

............................................................................................................................

4- ÅtkZ dk ,d lzksr crkb, tldk iz;ksx vkjafHkd okrkoj.k esa jklk;fud la;kstu ds fy, fd;k
x;kA

............................................................................................................................

5- thou dk mn~Hko dgk¡ gqvk&ty esa ;k LFky esa\

............................................................................................................................

6- lgiqaftr (Coacervates) D;k gSa\

............................................................................................................................

7- thou ds mn~Hko esa] loZizFke vdkcZfud ;kSfxdksa ls cM+s v.kq fufeZr gq,A ,sls fdUgha nks cM+s
v.kqvksa dk uke crkb,A

............................................................................................................................

8- mu nks oSKkfudksa dk uke crkb, ftUgksaus iz;ksxkRed rkSj ij vksisfju dh ladYiuk dh tk¡p
dk iz;kl fd;kA

............................................................................................................................
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1.2 tSo fodkl

1.2.1 fodkl fdls dgrs gSa\

HkwoSKkfud dky ds nkSjku ljy izdkj ds iwoZtksa ls ^^ifjorZu** ds iQyLo:i tfVy thoksa dk
cuuk fodkl ;k tSo fodkl dgykrk gSA

tSo fodkl fl¼kUr ds vuqlkj

vkt ds fofHkUu tho mlh :i esa ugha cus ftl :i esa vkt ik, tkrs gSa] cfYd os ,d lkekU;
iwoZt :i ls] tks dgha vfèkd ljy izdkj dk jgk gksxk] èkhjs&èkhjs fodflr gq,A

thoksa ds y{k.k foxr dky esa cnyrs jgs gSa (os vkt Hkh cny jgs gSa] vkSj Hkfo"; esa Hkh
os cnyrs jgsaxs)] ,slk blfy, gks jgk gS D;ksafd tho ftl okrkoj.k esa jg jgs gSa og Hkh cnyrk
jgrk gS] vkSj bl ifjorZu'khy okrkoj.k esa thoksa dks thfor cus jgus ds fy, vuqdwyu dh
vko';drk gksrh gSA

foxr dky ds vusd tho vkt foyqIr gks pqds gSaA

vkt tks fofHkUu iztkfr;ka (Species) feyrh gSa] mudk mn~Hko ,d Øfed vkSj vR;fèkd
èkheh izfØ;k jgh gSA bl izfØ;k esa lSdM+ksa o"kks± ls ysdj gt+kjksa o"kZ rd yxs gksaxsA ;|fi CySd
ihiMZ 'kyHk ;k cgqxqf.kr izdkj dh dqN iQlyssa ;k ihMduk'kh izfrjks/h ePNjksa dk fodkl
cgqr gh de le; esa gqvk gksxkA

èkheh vkSj Øfed ifjorZu dh blh izfØ;k dks tSo fodkl dgrs gSaA

bl izdkj] tSofodkl ds fl¼kUr ds vuqlkj&ìFoh ij feyus okys lHkh thoèkkjh leku iwoZt
ds oa'kt gSa vkSj bUgha iwoZtksa esa gq, :ikarj.kksa }kjk fodflr gq, gSaA

1.2.2 tSo fodkl ds fofHkUu izek.k

tSo fodkl dk leFkZu djus okys izek.k thofoKku ds fofHkUu {ks=kksa esa feyrs gSaA buesa  ls izeq[k
izek.k pkj {ks=kksa esa fy, x, gSa %

1. vkdkfjdh; izek.k 2. HkzkSf.kdh; izek.k

3. thokf'edh; izek.k 4. vkf.od izek.k

1. vkdkfjdh izek.k

;|fi fofHkUu iztkfr;ksa ds lewgksa ds tho ,d&nwljs ls loZFkk fHkUu gksrs gSa rFkkfi muds dqN y{k.kksa
esa lekurk gksrh gSA fodkl ds lanHkZ esa vkdkfjdhewyd izek.k fuEu y{k.kksa esa feyrs gSa %

(i) letkr o leo`fÙk vax (fp=k 1-4 o fp=k 1-5)

(ii) vo'ks"kh vax

(iii) la;kstd dfM+;k¡
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fofHkUu lewgksa ds d'ks:dh izkf.k;ksa ds fofHkUu vaxksa ds rqyukRed vè;;u ls dqN mHk;fu"B y{k.k
n`f"Vxkspj gksrs gSa tks bl ckr dh iqf"V djrs gSa fd bu thoksa dk fodkl ,d gh iwoZt ls gqvk
gSA mnkgj.k ds fy,] d'ks#fd;ksa ds ân; dks ysa (fp=k 1-4)

fp=k 1.4 d'ks#fd;ksa ds fofHkUu lewgksa ds ân;ksa dk rqyukRed vè;;u

(ii) letkr vax % letkr vax] os vax gksrs gSa tks lajpukRed :i ls vkSj mRifÙk ds vkèkkj
ij rks leku gh gS ysfdu ns[kus esa fHkUu gksrs gSa vkSj tks fHkUu dk;Z djrs gSaA

d'ks#fd;ksa ds vxzikn letkr vaxksa dk ,d vPNk mnkgj.k gS] buds fuekZ.k dh ewyHkwr ;kstuk
leku gS rFkkfi ;s fHkUu&fHkUu fn[kkbZ nsrs gSa vkSj fHkUu&fHkUu dk;Z djrs gSaA (fp=k 1-5)

fp=k 1.5 dqN d'ks#fd;ksa ds vxziknksa dh vfLFk;ksa dh letkrrk o vuqdwyu

izR;sd mnkgj.k esa] vxzikn dh fofHkUu vfLFk;k¡ gksrh gSa % g~;wesjl] jsfM;l&vYuk] dkiZy] esVkdkiZy
vkSj iQSySUtst 'kkfey gSaA fofHkUu izdkj ds d'ks#fd;ksa ds vyx&vyx fn[kkbZ nsus okys vxziknksa
dh lajpuk esa ewyHkwr lekurk bl lR; dks n'kkZrh gS fd ;s ikn ,d loZfu"B izdkj ds iapkaxqfy
(ik¡p m¡xyh) okys iwoZt ls gh fodflr gq, gSaA

bl izdkj letkr vax n'kkZrs gSa fd fofHkUu thoksa dh vyx&vyx l`f"V ugha gqbZ gS] cfYd os
fodkl&izfØ;k }kjk cus gSaA

fuy;

vfyan

fuy;

nk;k¡ vfyan

vfyan

nk;k¡ vfyan

ck;k¡ vfyan

iV (lsIVe)
(a) eRL;    (b) mHk;pj (,EiQhfc;u) (c) ljhl`i (jsIVkby)  (d) Lru/
kjh

nk;k¡ fuy;
ck;k¡ fuy;

i{kh Ogsy fcYyh ?kksM+k euq";

izxafMdk (g~;wesjl)

cfg% izdksf"Bdk (jsfM;l)
var% izdksf"Bdk (vYuk)

ef.kcaf/dk (dkiZy)

djfHkdk (esVkdkiZy)

vaxqykfLFk;ka (Phalanges)
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leo`fÙk vaxµdk;Z esa leku ysfdu lajpukRed :i ls fHkUu vax leo`fÙk vax dgykrs gSaA

,d dhV dk ia[k o ,d i{kh ;k pexknM+ ;k VsjksMSDVkby dk ia[k leo`fÙk vax ds mnkgj.k gS
(fp=k 1-6)] ia[k dk dk;Z leku gS (mM+us ds fy,) ysfdu dhV ds ia[k vkSj d'ks#fd;ksa ds
ia[k ds chp dksbZ lajpukRed lekurk ugha gSA

(d) dhV dk ia[k ([k) i{kh dk ia[k

fp=k 1.6 dhVksa o fofHkUu d'ks#fd;ksa ds ia[kks dh leo`fÙkrk

(iii) vo'ks"kh vaxµvo'ks"kh vax dksbZ Hkh NksVk] ßkflr ;k viw.kZ :i ls fodflr (vfØ;kRed)
vax gS tks fdlh iwoZt esa iw.kZ fodflr o fØ;kRed jgk gksxkA bu vfØ;kRed vaxksa dh mifLFkfr
ds ckjs esa dsoy ;gh rdZ fn;k tk ldrk gS fd ;s iwoZtksa ls pys vk jgs gSa ftuesa dHkh mudk
dqN dk;Z jgk gksxkA fp=k 1-7 esa ekuo 'kjhj ds dqN vo'ks"kh lajpukvksa dks n'kkZ;k x;k gSA

fp=k 1.7 ekuo 'kjhj ds dqN vo'ks"kh vax

(iv) la;ksth dfM+;k¡µtarq ;k ikSèks ftuesa nks fofHkUu
lewgksa ds thoksa ds vfHky{k.k gksrs gSa mUgsa la;ksth
dfM+;k¡ dgk tkrk gSA la;ksth dfM+;ksa ls ;g izekf.kr
gks tkrk gS fd thoksa ds ,d lewg dk fodkl nwljs
lewg ls gqvk gSA ;gh ckr thoksa dh  Ükà[kyk esa ,d
fujarjrk LFkkfir djrh gSA bldk ,d vPNk mnkgj.k
thok'e i{kh vkfdZvksIVsfjDl gS tks fd ljhl`i o
i{kh oxZ ds chp dh ,d la;ksth dM+h gSA bl i{kh
dh nar;qDr pksap Fkh o ,d (fNidyh dh Hkk¡fr)
yach vfLFk;qDr iwaN vkSj blds ia[kksa esa if{k;ksa dh
Hkk¡fr ij Fks (fp=k 1-8)

fp=k 1.8 ,d foyqIr i{kh&vkfdZvksIVsfjDl

dhV VsjksMDVkby pexknM+ i{kh

vdy nk<+

uj esa 'kjhj ds cky ifj'ksf"kdk
iqPN d'ks#d
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(2) HkzkSf.kdh; ;kuh Hkzw.kfoKku ls izkIr izek.k

Hkzw.kfoKku tho ds ifjoèkZu dk vè;;u fd;k tkrk gS

tSo fodkl&fl¼kUr dk leFkZu djus okys Hkzw.kfoKku ds igyw gSa %

lHkh thoksa esa izkjafHkd ifjoèkZu dh leku voLFkk,¡ [rwrd (eks#yk)] dksjd (CySLVqyk) ;k danqd
(xSLVªqyk)] ikbZ tkrh gSA

lHkh d'ks#fd;ksa ds Hkzw.k izkjafHkd voLFkk esa vkÑfr o lajpukRed :i ls leku gksrs gSaA

;g lekurk bruh vfèkd gksrh gS fd muesa Hksn djuk dfBu gSA (fp=k 1-9)

fp=k 1.9 fofHkUu d'ks#dh Hkzw.kksa dh muds Js.khc¼ ifjoèkZu dh voLFkkvksa esa
rqyuk (d) eNyh ([k) pwtk (x) euq";

lHkh d'ks#dh viuk thou ,dy dksf'kdk] ;qXet (tkbxksV) ls vkjaHk djrs gSA

vius thou bfrgkl esa os lHkh f}Lrjh; CykLVqyk o f=kLrjh; xSLVªqyk voLFkkvksa o fiQj eNyh
ds leku Dykse fNnzksa (fxy&fLyV~l xyiQM+ksa) dh fLFkfr ls xqtjrs gSaA

Hkzw.kfoKku ds lHkh fofHkUu igyw bl rF; dk izcy leFkZu djrs gSa fd fofHkUu oxks± ds d'ks#dh
izkf.k;ksa dk ,d loZfu"B iwoZt FkkA

(3) thokf'edh (thok'e foKku) ls izkIr izek.k

thok'e foKku thok'eksa dk vè;;u gSA thok'e Hkwrdky ds tarq o ikni thou ds vo'ks"k
gSa tks fd pV~Vkuksa esa ;k rks var%LFkkfir gq, ik, tkrs gSa ;k lk¡ps esa <yh cukoV vFkok
fpg~u ds :i esa vfLFkHkwr gq, ik, tkrs gSaA
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Hkw&oSKkfud le; eki esa vkfne ;qx ds thok'e thok.kq (cSDVhfj;k) ds gSa] mlds ckn vd'ks#dh
thoksa ds vkSj mlds ckn Øe'k% ,fEiQfc;uksa] eNfy;ksa] ljhl`iksa vkSj mlds ckn if{k;ksa vkSj
Lruèkkfj;ksa ds feyrs gSa_ rFkk Lruèkkfj;ksa esa Hkh varr% ekuoksa vkfn ds thok'e feyrs gSaA

?kksM+k] gkFkh] maQV vkSj ekuo ds vc rd ds izkIr thok'eksa ls muds iwoZtksa ds bfrgkl dk irk
pyrk gS (fp=k 1-10)A vfèkd rhoz xfr ds fy, iknkaxqfy;ksa dh la[;k ?kVh vkSj Øe'k% budk
vkdkj c<+k o nk¡r ?kkl [kkus ds fy, vuqdwfyr gq,A

fp=k 1.10 ?kksM+ksa ds fiNys Vk¡xksa dh gfM~M;ksa dk thok'eh; vfHkys[ku (bvksfgIil ls
bDol rd) tks fdµiknkaxqfy;ksa dh ?kVrh la[;k n'kkZrk gSA

4- fodkl ds vkf.od izek.k

lHkh izkf.k;ksa esa dksf'kdk,¡ thou dh ewyHkwr bdkb;k¡ gksrh gSa] dksf'kdk tSo v.kqvksa ls fufeZr
gksrh gS tks fd lHkh izkf.k;ksa esa loZfu"B gSA

jkbckslkse] dksf'kdh; vaxd lHkh thoksa esa ikbZ tkrh gSaA

Mh-,u-,- lHkh thoksa dk vkuqoaf'kd inkFkZ gS] dsoy dqN fo"kk.kqvksa dks NksM+djA

,-Vh-ih- tSo izfØ;kvksa ds fy, ÅtkZ laxzg djus o ekspu djus okyk v.kq gSA

yxHkx lHkh thoksa esa leku 22 ,sehuks vEy izksVhuksa ds vo;o gksrs gSaA

tho dksM lkoZf=kd gS (viokn cgqr de gS)A

tho lacaèkh lwpuk&LFkkukarj.k dk dsanzh; fl¼kUr lHkh esa leku gSA

lHkh thoksa esa izksVhu&la'ys"k.k ds fy, izfrys[ku o LFkkukarj.k ds ewyHkwr lksiku pj.k gSA

U;wfDyvksVkbMksa dk vuqØe tSlk fd o/Zd (izkseksVj) tho esa gksrk gS (TATA BOX) lHkh
thoksa esa loZfu"B gksrk gSA

bDol
esjhfgIil ehtksfgIil bvksfgIil
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rFkkfi] leku jklk;fud vfHky{k.kksa okys fodkl Øe esa vfèkd fudV lacaèk n'kkZrs gSa] mnkgj.k
ds rkSj ij (i) ekuo jDr izksVhu lHkh dfi;ksa esa fpaisath ds jDr ds lcls T;knk leku gSA ;k (ii)
dqN ikniksa o dqN 'kSokyksa esa DyksjksfiQy ik;k tkrk gS vr% mudk vfèkd fudV lacaèk gSA thoksa
esa jklk;fud ?kVdksa ds chp dh bl izdkj dh lekurk dks vkf.od ltkrh;rk (letkrh;rk)
;k tSo jklk;fud ltkrh;rk dgrs gSa vkSj gky ds o"kks± esa budk iz;ksx fodkl ds lacaèkksa dh
LFkkiuk djus esa fd;k tkrk jgk gS vkSj ;g oxhZdj.k dk vkèkkj fufeZr djrk gSA

ikBxr iz'u 1.2

1. tSo fodkl dh ifjHkk"kk fyf[k,A

............................................................................................................................

2. fdlh ,d ,sls thok'e izk.kh dk uke crkb, tks ljhl`iksa vkSj if{k;ksa ds chp dM+h dk dk;Z
djrk gSA

............................................................................................................................

3. euq"; dk dkSu&lk vax if{k;ksa ds ia[kksa dk letkr gS\

............................................................................................................................

4. vo'ks"kh vax dh ifjHkk"kk nhft,A

............................................................................................................................

5. thoksa ds chp la;ksth dM+h dk ,d mnkgj.k nhft,A

............................................................................................................................

6. vkf.od thofoKku ls tSo fodkl dk leFkZu djus okys nks mnkgj.k nsaA

............................................................................................................................

1.2.3 fodkl dh izfØ;k

fodkl&izfØ;k ds vusd fl¼kUrksa dk izfriknu fd;k tk pqdk gSA muesa ls dqN tSls ySekdZ dk
^^vftZr y{k.kksa dh vkuqoaf'kdrk** dk fl¼kUr o Mh fozt dk mRifjorZu dk fl¼kUr vc
dsoy ,sfrgkfld egRo ds jg x, gSaA

MkfoZu dk izkÑfrd oj.k dk fl¼kUr vkt Hkh ekU;rk izkIr gS ysfdu vkuqoaf'kdh (Genetics)
esa izxfr ds lkFk bldk ifj"dj.k gqvk vkSj ;g ̂ ^vkèkqfud la'ys"kh fl¼kUr** ds :i esa fodflr
gqvk tks fd orZeku le; esa lokZfèkd ekU;rk izkIr fodkl dk fl¼kUr gSA
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MkfoZu dk izkÑfrd oj.k dk fl¼kUrµ,d vaxzst oSKkfud] pkYlZ MkfoZu (1809–1882) us
izkÑfrd p;u ds fl¼kUr ds vkèkkj ij fodkl&izfØ;k dh O;k[;k dh] og vkt Hkh nks cgqr
egÙoiw.kZ ;ksxnkuksa ds dkj.k fodkl dk tUenkrk ekuk tkrk gSµmUgksaus lq>ko fn;k fd (i) leLr
izk.kh iwoZtrk }kjk ,d nwljs ls lacafèkr gSa o (ii) mUgksaus fodkl dh ,d izfØ;k lq>kbZ vkSj bldk
uke izkÑfrd oj.k (natural selection) fn;kA

MkfoZu ds vuqlkj] tho cM+h la[;k esa larfr iSnk djrs gSa tks thfor jg ldus okys thoksa ls dgha
vfèkd gksrs gSaA D;ksafd i;kZoj.kh; lalkèku lhfer gSa vr% muesa vfLrRo ds fy, la?k"kZ gksrk gSA
thou la?k"kZ esa] dsoy os gh tho cps jgrs gSa ftuesa ykHkdkjh vuqdwyu gks pqds gksrs gSa] cp
tkrs gSa vkSj tuu djrs gSa tcfd gkfudkjh vuqdwyu okys tho izÑfr ls gVk fn, tkrs gSaA MkfoZu
us bls izkÑfrd oj.k dgkA

MkfoZu ds vuqlkj tSls&tSls i;kZoj.k cnyrk gS oSls&oSls izÑfr esa u, vuqdwyuksa dk oj.k gksrk
gS vkSj dbZ ihf<+;ksa ds i'pkr~ ,d tkfr dks nwljh tkfr esa ifjofrZr djus ds fy, i;kZIr vfHky{k.k
fodflr gks pqds gksrs gSa rkfd ,d ubZ tkfr cu tk, (tkfr;ksa dh mRifÙk)A

MkfoZu us fofoèkrk dh ckr dh ysfdu mUgsa fofoèkrk ds lzksrksa dh tkudkjh ugha FkhA vkuqqoaf'kdh
esa izxfr ds lkFk fofoèkrk ds lzksrksa dh [kkst Hkh gqbZ vkSj MkfoZu ds izkÑfrd oj.k ds ewy fl¼kUr
esa FkksM+k ifjorZu dj fn;k x;kA bl u, fl¼kUr dks uo MkfoZukn ;k vkèkqfud la'ys"kh fl¼kUr
dgk x;kA

bl fl¼kUr ds vuqlkj %

1- fodkl dh bdkbZ ̂ tula[;k* (;k lef"V) gS ftldk Lo;a dk viuk thu iwy gksrk gSµthu
iwy fdlh Hkh tula[;k ds lHkh fofHkUu thuksa dk ,d lewg gSA

2- fdlh Hkh lef"V ds O;f"V;ksa esa iznf'kZr gksus okys oa'kkxr vkuqoaf'kd ifjorZu fodkl dk
vkèkkj gksrs gSaA

;g oa'kkxr ifjorZu vFkok fofoèkrk,¡ thuksa esa ;k xq.klw=kksa vFkok muds iqu;ksZtuksa esa gksus okys
NksVs&NksVs mRifjorZuksa ds dkj.k gksrs gSaA

3- izkÑfrd oj.k }kjk mu ifjorZuksa dk p;u dj fy;k tkrk gS tks izk.kh dks i;kZoj.k ds izfr
vuqdwyu mRiUu djus esa lgk;d gksrs gSaA

4- fdlh lef"V dh la?kVuk esa gksus okys mls fdlh vkuqoaf'kdh; ifjorZu] ftldk p;u izkd`frd
oj.k }kjk dj fy;k tkrk gS] ds gh dkj.k ubZ tkfr (Lih'kht+) curh gSA pwafd fofoèkrkvksa
vkSj izkÑfrd oj.k dh ikjLifjd fozQ;k ds dkj.k vuqdwy vkuqoaf'kd ifjorZu okyh larku
vf/d iSnk gksrh gSaA bUgsa ^foHksnh tuu* dgk tkrk gSA

5- ,d ckj fodflr gks tkus ij ^tuu foyxu* tkfr;ksa dh fof'k"Vrk cuk, j[krh gSaA
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1- izkÑfrd oj.k dk fl¼kUr fdlus fn;k\
............................................................................................................................

2- MkfoZu ds fl¼kUr ds u, izfriknuksa dks fdl uke ls tkuk tkrk gS\
............................................................................................................................

3- pkYlZ MkfoZu ds fodkl lacaèkh nks eq[; ;ksxnku D;k gSa\
............................................................................................................................

4- uo MkfoZuokn ds nks izeq[k ckrsa D;k gS\

(i) .....................................................................................................................

(ii) .....................................................................................................................

5- ^foHksnh tuu* ls vki D;k le>rs gSa\
............................................................................................................................

1.2.4 tSo fodkl ds ewyHkwr dkjd

izkÑfrd oj.k }kjk fofo/rk esa p;u izfØ;k gksus ij fodkl gksrk gSA tuu foyxu ds dkj.k
tkfr;ksa dh fof'k"Vrk cuh jgrh gSA blfy, tSo fodkl ds ewyHkwr dkjd gSa % (i)  fofoèkrk
(ii)  izkÑfrd oj.k (iii)  foyxu

tSo ifjorZu ds fofHkUu lzksr

lef"V ds ,d lnL; esa fofoèkrk mRiUu gksrh gS vkSj ;fn fofoèkrk vuqdwy gksrh gS rks ;g fofoèkrk
izkd`frd oj.k dh izfØ;k ds tfj, gksus okys foHksnh tuu }kjk iwjh lef"V esa vk tkrh gSA fofoèkrk
fuEu esa ls fdlh dkj.k ls gks ldrh gS %

1- mRifjorZuµ;g ,d vkdfLed vkuqoaf'kd ifjorZu gSA mRifjorZu ,d thu esa ifjorZu (thu
mRifjorZu ;k fcanq mRifjorZu) gks ldrk gS ;k ;g dbZ thuksa dks izHkkfor dj ldrk gS (xq.klw=kh
mRifjorZu)A

2. vkuqoaf'kd iqu;ks±tuµ;g tuu ySafxd :i ls iqu#Riknu djus okys thoksa esa izR;sd ckj tuu
djus ij gksrk gSA ;qXet fuekZ.k esaµekrk&firk ds xq.klw=k o bl izdkj thu ;kn`fPNd :i
ls feyrs gSaA blhfy, leku ekrk&firk dh larkusa ekrk&firk ds thu ds fofHkUu la;kstuksa ds
dkj.k fHkUu gksrh gSaA vèkZlw=k.k ds i'pkr~ ;qXed fuekZ.k ds le; tc thu&fofue;
(ØkWflax&vksoj) gksrk gS] rc Hkh fofoèkrk vkrh gSA
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3. thu izokgµySafxd tuu ls fudV lacaèkh Lih'khtksa ds thuksa ds feJ.k dh laHkkouk dh fLFkfr
esa thu izokg gksrk gSA

4. vkuqoaf'kd fopyuµcM+h lef"V ls vyx gqbZ fdlh NksVh lef"V esa ,slk gksrk gSA cM+h lef"V
ds dsoy izfrfufèk thu gh fo|eku jgrs gSa ftuesa lgh le; ij ifjorZu ds ifj.kkeLo:i
bu miLih'khtksa ;k Lih'khtksa dh NksVh lef"V fodflr gks ldrh gSA

izkÑfrd oj.k

vki bl ikB esa izkÑfrd oj.k ds ckjs esa igys ls gh tku pqds gSaA ;g MkfoZu dk fopkj Fkk]
vkèkqfud la'ys"kh fl¼kUr esa izkÑfrd oj.k ^*thuksa ds foHksfnr tuu** ds fy, mÙkjnk;h ekuk
tkrk gS] ftldk vk'k; ;g gqvk fd ,d lef"V esa ykHkdkjh thuksa dk vfèkd tuu gksrk gSA

izkÑfrd oj.k ds vc dbZ fØ;kRed Lo:i miyCèk gSaA uhps ,sls rhu mnkgj.k fn, x, gSa %

mnkgj.k 1: DDT (Mh-Mh-Vh-) izfrjks/h ;k izfrjks/d ePNj

yxHkx 50 o"kZ iwoZ ePNjksa dh tula[;k Mh-Mh-Vh- ds iz;ksx ls fu;af=kr dh tkrh FkhA mlds ckn
;g ik;k x;k fd Mh-Mh-Vh- ds iz;ksx ls ePNj ugha ej jgs FksA Mh-Mh-Vh- izfrjksèkh ePNj izdV
gks x,A gqvk ;g Fkk fd thu mRifjorZu ds ifj.kkeLo:i ePNjksa esa Mh-Mh-Vh- ds fo#¼ izfrjksèk
{kerk dk fodkl gks x;kA tgk¡ Mh-Mh-Vh- vU; ePNjksa dks ekj nsrh Fkh] thu mRifjorZu gq, ePNj
thfor jg tkrs Fks vkSj dqN gh ihf<+;ksa ds vanj bu ePNjksa dh tula[;k us Mh-Mh-Vh- laosnu'khy
ePNjksa dks izfrLFkkfir dj fn;kA nwljs 'kCnksa esa izkÑfrd oj.k dh fØ;k ds ifj.kkeo:i Mh-Mh-
Vh- izfrjksèkh ePNjksa dk ^foHksfnrr% tuu* gqvkA

mnkgj.k 2 ?kklksa esa èkkrq lgu'khyrk

Hkkjh èkkrqvksa dk iz;ksx djus okys dqN vkS|ksfxd bdkb;ksa ds lehi feV~Vh esa dHkh&dHkh dqN
èkkrq vo'ks"k ,df=kr gks tkrs gSaA fo"kSys gksus ds dkj.k os ?kklksa dks u"V dj nsrs gSaA rFkkfi dqN
le; i'pkr~ izfrjksèkh ?kklsa] izkÑfrd oj.k o vkuqoaf'kd fofoèkrk dh izfØ;k }kjk fodflr gks
tkrh gSaA

Åij ds mnkgj.k ls D;k vki Hkkjh èkkrq lgu'khyrk okyh ?kklksa ds fodkl dh O;k[;k dj ldrs
gSa\

mnkgj.k 3 vkS|ksfxd vfrÑ".krk (Industrial melanism)

izkÑfrd oj.k dk vke rkSj ij mn~èk`r fd, tkus okyk mnkgj.kµiiMZ ekWFk ('kyHk)] fcLVu
csVqysfj;k dk gSA bl ekWFk ds ia[k gYds jax ds gksrs gSa vkSj blesa ?kjksa ;k isM+ksa ij mxus okyh
'kSoky ls (ftu ij ;g ik;k tkrk gS) esy [kkrs gq, jax ds pdÙks gksrs gSaA ;fn ekWFk dk mRifjofrZr
:i dkys jax dk jgk gks] rks ;g lqLi"V gksus ds dkj.k (dkys jax ds ia[kksa ds dkj.k) if{k;ksa
dk vkgkj cu x;k gksA ,slk fczfV'k mi}hi esa vkS|ksfxd Økafr ls iwoZ ns[kk x;k FkkA vkS|ksfxd
Økafr ds i'pkr~] dkys jax ds ia[kksa ds fy, mÙkjnk;h ds fy, dkfy[k ls <+dh edkuksa dh nhokjksa
ij mxus okyh] 'kSoky vuqdwy fl¼ gqbZA izkÑfrd oj.k Li"V :i ls n`f"Vxkspj gksus okys fprdcjs
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ekWFkksa dks [kkus okyh if{k;ksa ds ekè;e ls dk;Zdkjh gqvk ftlds ifj.kkeLo:i gYds jax ds fprdcjs
ia[kksa okys ekWFk dkys izdkj ds iraxksa }kjk izfrLFkkfir gks x, (fp=k 1-11d)A

,sls cgqr ls mnkgj.k gS tgk¡ ij ekuoh; xfrfofèk;ksa ds ifj.kkeLo:i i;kZoj.k esa cnyko vk;k
vkSj izkÑfrd oj.k us viuh Hkwfedk fuHkkbZA ysfdu ;g Hkh ,d LFkkfir rF; gS fd yk[kksa o"kks±
dh vofèk dh tSo fofoèkrk] fofHkUurk o izkÑfrd p;u dh ikjLifjd fØ;k dk ifj.kke gSA

fp=k 1.11d fcLVu csVqysfj;k ds gYds o xgjs :i

(iii) tuu&foyxu dh Hkwfedk

,d ckj fofHkUurk o izkÑfrd oj.k ds izHkko ds ifj.kkeLo:i iSr`d Lih'kht+ksa ls ubZ Lih'kht+ksa
ds cu tkus ds ckn] tuu&vojksèkd nks Lih'kht+ksa ds tuu }kjk thuksa ds fofue; dks jksdrs gSaA

bl izdkj nks lacafèkr Lih'kht+sa ,d&nwljs ls laxe dj tuu ugha dj ldrh vkSj vyx&vyx
cuh jgrh gSaA foyxu dk vFkZ gS vyxko vkSj tuu&foyxu dk vk'k; gS fd nks Lih'kht+ }kjk
liQy tuu ugha gksus fn;k tkrk gS vkSj ;s vkuqoaf'kd :i ls ,d&nwljs ls fHkUu j[kh tkrh gSaA
tuu&foyxu fuEu izdkj dk;Z djrk gS %

ikfjfLFkfrd foyxu % nks Lih'kht+ksa ds ,d&nwljs ls HkkSxksfyd foyxu ;k HkkSxksfyd
:i ls vyx&vyx {ks=kksa esa jgus ds dkj.k lekxe djus esa
vleFkZrkA

½rqfu"B foyxu % Lih'kht+ksa ds tuu vaxksa ds fofHkUu le;ksa esa ifjiDo gksus ds
dkj.k lekxe u gks ikukA

LokHkkfodh (O;kogkfjdh;) % if{k;ksa dh nks Lih'kht+ksa ds Lojksa vFkok eNfy;ksa dh nks Lih'kht+ksa

foyxu esa jaxHksn bruk vyx gksrk gS fd ,d Lih'kht+ksa dh eknk dsoy
viuh gh Lih'kht+ ds uj dks igpku ikrh gSA

;kaf=kd foyxu % (eknk o uj) tuu vaxksa esa varj gksus ds dkj.k muesa laxe ugha
gks ikrk gSA

'kjhj fØ;kRed foyxu % ,d Lih'kht+ ds 'kqØk.kq nwljh Lih'kht+ ds eknk tuu&iFk esa
thfor ugha jg ikrs gSaA
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;qXet o ifjoèkZukRed % ;fn mijksDr lHkh fofèk;k¡ vliQy gks tkrh gSa vkSj nks
foyxu fofHkUu Lih'kht+ksas ds chp ySafxd la;qXeu ds ifj.kkeLo:i ,d

o.kZladj ;qXet dk fuekZ.k gks tkrk gS rks og dqN le; i'pkr~
u"V gks tkrk gSA ;fn og dqN le; rd thfor Hkh jgrk gS rks
ifjoèkZu ds nkSjku bldh èR;q gks tkrh gSA

ladj caè;rk % ?kksM+h o xèks dh larfr [kPpj bldk ,d vPNk mnkgj.k
gSA ;g ,d lkekU; thou thrk gS ysfdu caè; (tuu v{ke)
gS vkSj tuu ugha dj ldrkA

F2
 foHkax (breakdown) : cgqr gh nqyZHk ekeyksa esa mijksDr lHkh fofèk;k¡ vliQy gks tkrh

gSa vkSj ladj (fHkUu Lih'kht+ksa ds ekrk&firk dh larku) tuu{ke
(;k vcaè;) gksrh gSA ysfdu ;g tuu {kerk dsoy ,d gh
ih<h rd cuh jg ikrh gSA

1-2-5 tkfr mn~Hkou (Speciation)

ubZ Lih'kht+ksa dk fodkl tkfr mn~Hkou dgykrk gSA ;g fuEu izdkj ls gksrk gS vkSj rnuq:i mldk
ukedj.k fd;k tkrk gS %

foLFkkfud tkfr mn~Hkou (,yksisfVªd)

foLFkkfud tkfr mn~Hkou rc gksrk gS tc lef"V dk ,d Hkkx iSr`d tula[;k ls HkkSxksfyd
:i ls vyx gks tkrk gS (HkkSxksfyd foyxu)A mnkgj.k ds fy, if{k;ksa ds ,d lewg ds lnL;
igkM+ dh rygVh NksM+dj Å¡ps LFkkuksa ij pys tkrs gSa vkSj HkkSxksfyd :i ls foyfxr ;kuh
vyx&vyx gks tkrs gSaA nksuksa ds fy,µifjorZu o izkÑfrd p;u vyx&vyx izdkj ls dk;Z
djsxk D;ksafd bu nksuksa ds i;kZoj.k esa varj gksrk gSA Øe'k% vkuqoaf'kd ifjorZuksa ds dkj.k muesa
tuu&foyxu gks tkrk gSA

leLFkkfud tkfr mn~Hkou (fleisfVªd)

dHkh&dHkh o vkuqoaf'kd vojksèk (tuu vojksèk) ,d gh Lih'kht+ dh lef"V ds ,d Hkkx ds
lnL;ksa dk vU; lnL;ksa ls chp tuu dks jksdrk gSA ,slk dqN ikSèkksa esa cgqxqf.krk (Polyploidy)

ds dkj.k gksrk gSA cgqxqf.krk ,d mRifjorZu gS ftlesa lkekU;µf}xqf.kr la[;k esa xq.klw=k] lef"V
ds ,d Hkkx esa dksf'kdk f}[kaMu dh vofèk esa vfu;ferrkvksa ds dkj.k nks xquk ;k rhu xquk (2n...3n,

4n, 5n vkfn) gks tkrs gSaA lef"V dk cgqxqf.krk Hkkx rc ijLij tuu esa l{ke ugha jgrk vkSj
,d ubZ Lih'kht+ cu tkrh gSA

tkfr mn~Hkou ds ekWMy

tSofofoèkrk dks tUe nsus okys tkfr mn~Hkou ds nks LohÑr ekWMy gSa %



fVIi.kh

thofoKku

thou dh mRifÙk ,oa fodkl vkSj oxhZdj.k ls ifjp;

 18

ekWM~;wy - 1

fofo/rk rFkk thou dk
fodkl

1. tkfro`rh; Øfedrk (Phyletic gradualism) ekWMy

,d mHk;fu"B iwoZt ls mRiUu nks iztkfr;k¡] nksuksa esa vyx izdkj ds vuqdwyu gksus ij] èkhjs&èkhjs
lajpukRed :i ls vkSj vfèkd fHkUu gks tkrh gSa (fp=k 1-12[k (i))A MkfoZu us Hkh ekuk fd
fodkl ,d èkheh o Øfed izfØ;k gSA

2- fojkfer ;k varjkf;r (iaDpq,VsM) lkE;koLFkk

,d ubZ iztkfr dk fuekZ.k izkjaHk esa cM+s&cM+s ifjorZuksa ds dkj.k gksrk gS vkSj rc ;g Lih'kht
,d yach vofèk rd fcuk fdlh ifjorZu ds ,slh gh cuh jgrh gS rFkk bl yach vofèk ds
ckn gh blesa dksbZ cnyko vkrk gSA (fp=k 1-12[k (ii))A bl ekWMy dk lq>ko thok'efon~
uhYl ,YMªst vkSj LVhiQu ts xksYM us fn;k FkkA

fp=k 1.12[k tkfr mn~Hkou ds ekWMy (i) tkfro`rh; Øfedrk (ii) fojkfer lkE;koLFkk

1.2-6- gkMhZ&ok;ucxZ lkE;
bl ladYiuk dk laca/ vkuqokaf'kdh vkSj fodkl nksuksa ls gS vkSj bls th-,p- gkMhZ ,oa McY;w-
ok;ucxZ us izLrkfor fd;k FkkA

ySafxd :i ls tuu djus okys thoksa dh fdlh lef"V dks ftlesa ;kn`fPNd :i ls laxe gksus
ds dkj.k thu ;kn`fPNd :i ls fefJr gks tkrs gSa lkoZfefJr (iSufefDVd) dgk tkr gSA nwljs
'kCnksa esa dgsa rks ,d lkoZfefJr lef"V og gksrh gS] ftlesa la;qXeuh ;k laxe djus okys lkFkh
dk fof'k"V :i ls ugha pqus tkrsA mnkgj.k ds fy,] ge ekuo 'kknh r; djrs le; vkerkSj ls
fdlh fof'k"V #f/j&lewg dh ryk'k ugha djrs] blfy, #f/j&izdkjksa ds fy, ge lkoZfefJr
gsrs gSaA

gkMhZ&ok;ucxZ fu;e ds vuqlkj ;fn fdlh lkoZfefJr lef"V esa mRifjorZu] oj.k] vkuqoaf'kd
fopyu vfn dk dksbZ ncko ugha gks rks thuksa ds fdlh ;qXe dh vkisf{kd ckjackjrk jgrh gSA mnkgj.k
ds fy,] fdlh lef"V esa ,d thu ds nks ;qXefodYih (,syhy) gSa vkSj muesa dksbZ mRifjorZu
vFkok oj.k vkfn ugha gqvk gS] rc bu nksuksa ,yhyksa dh ckjackjrk ih<+h&nj&ih<+h fLFkj cuh jgsxhA
bldk xf.krh; fu:i.k bl izdkj fd;k tk ldrk gS %

(p + q)2 = 1 vFkok p2 + 2pq + q2 = 1

le
;

le
;

fofHkUurk fofHkUurk

iztkfr 3

iztkfr 2
iztkfr 1

iztkfr C

iztkfr B
iztkfr A

(i) (ii)
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ikBxr iz'u 1.4

1- tSo ifjorZu ds lzksrksa dh lwph cuk,aA
............................................................................................................................

2- vkS|ksfxd vfrÑ".krk (esysfuTe) dgus dk rkRi;Z D;k gS\ ,d ;k nks okD;ksa esa mÙkj nsaA
............................................................................................................................

3- fuEu esa ,d varj crk,¡ (d) ,syksiSfVªd vkSj fleiSfVªd tkfr mn~Hkou ([k) ikfjfLFkfrd
vkSj LokHkkfodh; (,FkksykWftdy) foyxu
............................................................................................................................

4- lkoZfefJr (iSufefDVd) lef"V D;k gS\
............................................................................................................................

5- gkMhZ&ok;ucxZ fu;e ds vuqlkj (p + q)2 = 1 gksrk gSA bl xf.krh; vfHkO;fDr dh O;k[;k
djsaA
............................................................................................................................

1.3 oxhZdj.k

1.3.1 oxhZdj.k dk vFkZ

oxhZdj.k dk vFkZ gS fofHkUu izdkj ds thoksa ds chp lekurk,¡ o vlekurk,¡ irk djuk vkSj rRi'pkr~
ln`'; ; lekuthoksa dks ,d lewg esa o fHkUu&fHkUu izdkj ds thoksa dks vyx&vyx lewgksa esa
j[kukA

ofxZdhµdqN fo'ks"k fu;eksa dk ikyu djrs gq, thoksa dks fofHkUu oxks± esa oxhÑr djus ds foKku
dks oxhZdj.k foKku ;k ofxZdh (Taxonomy) dgrs gSaµvkjafHkd oxhZdj.k oSKkfudksa us thoksa dk
dsoy vkdkfjdh; y{k.ksa ds vk/kj ij oxhZdj.k fd;kA tSofodkl dh ladYiuk LohÑr gks tkus
ds i'pkr~ ofxZdhfon~ksa us fofHkUu izdkj ds thoksa ds chp fodklh; lacaèk [kkstus 'kq: fd,A bldks
oxhZdj.k foKku i¼fr (Systematics) dgrs gSaA orZeku esa ofxZdh o oxhZdj.k foKku ,d&nwljs
ds i;kZ;okph ekus tkrs gSa D;ksafd tSfod oxhZdj.k ds fy, vkÑfrijd lekurk o tSojklk;fud
lekurk vkSj ;gk¡ rd fd Mh-,u-,- (DNA) o vkj-,u-,- (RNA) v.kqvksa ds chp lekurk dk
vè;;u fodkl lacaèkksa dh LFkkiuk djus ds fy, fd;k tkrk gSA

1.3.2 oxhZdj.k Jsf.k;k¡

,d tho dk oxhZdj.k djrs le; bls mu Jsf.k;ksa esa j[kk tkrk gS tks blds vU; lewg ds thoksa
ds lkFk fodkl lacaèkksa dks n'kkZrh gSA izR;sd Lrj ;k Js.kh dks oxZd (VsDlksu) (cgqopu VSDlk)
dgk tkrk gSA oxhZdj.k ;k oxZd dh lcls fupyh Js.kh Lih'kht+ (Species) gSA nwljh Jsf.k;k¡
Lih'kht+ ds Åij O;ofLFkr fd, tkrs gSaA bl izdkj Jsf.k;ksa dk ,d vuqØe cu tkrk gSA fofHkUu
oxhZdj.k Jsf.k;k¡ fuEu izdkj gSaA
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tkfr (Lih'kht+) % ,d izdkj ds thoksa dk lewg tks var%iztuu }kjk moZj ;k tuu {ke
larfr iSnk dj ldrs gSaA

oa'k (thul) % Lih'kht+ksa ds ,d&nwljs ls dbZ izdkj dh lekurk j[kus okys lewg
tks ,d lk>s iwoZt dh vksj ladsr djrs gSaA

dqy (iQSfeyh) % blesa leku vfHky{k.kksa okys oa'kksa dk lewg tSls isQfyl MksesfLVdk
(fcYyh) vkSj iSUFksjk fVxfjl nksuksa isQfyMh dqy esa vkrs gSaA

x.k (vkMZj) % ln`'; vfHky{k.kksa dks n'kkZus okys dqyksa dk lewgA

oxZ (Dykl) : ;s ijLij lacafèkr Øe esa vkrs gSaA

la?k (iQ+kbye) % blesa ijLij lacafèkr oxZ vkrs gSaA (ns[ksa fp=k 1-13)

fofHkUu la?kksa (iQkbyeksa) ds Øe'k% vius txr~ (fdaxMe) gksrs gSaA thoksa ds ik¡p txr~ (Kingdom)

gSa ftuds ckjs esa vki ckn esa tkusaxsA euq"; ,sfuesyh txr~ esa vkrs gSa vkSj bldk oxhZdj.k lthoksa
dks oxhZd`r djus ds rjhdksa ds mnkgj.k Lo:i fn;k tk ldrk gSA

txr~ % ,fuesyh
(fdaxMe) (izk.kh)

la?k (iQkbye) % dkWMsZVk
(ì"BjTtq jh<+ okys izk.kh)

oxZ (Dykl) % eseSfy;k
(vius cPpksa dks Lruiku
djkus okys izk.kh)

x.k (vkWMZj) % izkbesV~l
(cMs+ efLr"d o f}us=kh
n`f"V okys Lruh izk.kh)

dqy (iQSfeyh) % gksehfuMh
(ekuo o ekuo
ln`'k iwoZt)

oa'k (thul) % gkseks (thok'e ekuo o
vkèkqfud ekuo)

tkfr (Lih'kht) % gkseks lsfi;al (vkèkqfud
ekuo)

fp=k 1.13 ekuo Lih'kht+ dk oxhZdj.k
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1.3.3 thoksa dk oSKkfud ukedj.k

fHkUu&fHkUu izkf.k;ksa o ikSèkksa ds vyx&vyx lkekU; uke gksrs gSaµvaxzsth esa ^dSV* uke ls tkus
tkus okys izk.kh dks fganh esa ^fcYyh*] caxkyh esa ^fcMky*] rfey esa ^iqUubZ* o ejkBh esa ^eatj*
uke ls tkuk tkrk gSA izsaQp o teZu Hkk"kkvksa esa fcYyh ds vyx&vyx uke gSaA thoksa dks ,sls oSKkfud
uke fn, tkus dh vko';drk iSnk gqbZ ftUgsa laiw.kZ fo'o esa le>k tk ldsA vr% thoksa dks oSKkfud
uke iznku fd, x,A thoksa ds oSKkfud uke leLr fo'o esa le>s tk ldrs gSaA

thoksa ds ukedj.k dh ,d ljyhÑr i¼fr ^f}uke i¼fr* nks 'krkfCn;ksa ls Hkh vfèkd le; ls
ekud i¼fr ekuh tkrh jgh gSA bl i¼fr dks LohMu ds thofoKkuh dsjksyl fyfu;l
(1707&1778) us izLrqr dhA f}uke ukedj.k (Binomial nomenclature) dk rkRi;Z ukedj.k
ds fy, nks inksa dk iz;ksx djuk gSA izR;sd izdkj ds tho ds uke ds nks Hkkx gksrs gSaµoa'k (thul)
o mlds ckn tkfr (Lih'kht+) dk ukeA vaxzsth esa (thul) ds uke dk igyk v{kj cM+s v{kj
;kuh dSfiVy ysVj ls o Lih'kht ds uke dk igyk v{kj NksVs v{kj ls ;kuh Leky ysVj ls fy[kk
tkrk gSµmnkgj.kr;k Homo sapiens (gkseks lsfi;al) vkèkqfud ekuo dk vkSj Mangifera

indica (eSaathisQjk bfUMdk) vke dk oSKkfud uke gSA

tSfod ukedj.k ds rhu eq[; y{k.k fuEu izdkj gSa %

1- oSKkfud uke dks ijaijkxr :i esa frjNs v{kjksa (bVkfyDl) esa fy[kk tkrk gS vFkok gkFk
ls fy[ks tkus ij js[kkafdr dj fn;k tkrk gSA

2- oSKkfud uke ukedj.k ds oSKkfud fu;eksa ds vkèkkj ij j[ks tkrs gSaA

3- oSKkfud uke vfèkdrj xzhd ;k ySfVu esa gksrs gSaA ;s iwjs fo'o esa le>s tkrs gSa vkSj buds
}kjk thoksa ds ckjs esa ijLij lwpuk&lapkj lqfoèkkiw.kZ gks x;k gSA

1.3.4 izkd~dsUnzdh@ izksdSfj;ksV (Prokaryotes) vkSj lqdsUnzdh ;wdsfj;ksV  (Eukaryotes)

i`Foh ij loZizFke fodflr gksus okys tho thok.kq (cSDVhfj;k) gSaA muds ,dy xq.klw=k ds pkjksa
vksj dksbZ dsUnzdh; f>Yyh ugha ikbZ tkrh gSA

lqLi"V dsanzd dh vuqifLFkfr ds dkj.k ;k vifj"Ñr dsanzd ds dkj.k budk uke izkd~dsUnzdh
;k vlhedsanzdh (pro = vkfn; karyon = dsUnzd) iM+kA uhy gfjr 'kSoky (lk,ukscSDVhfj;k)
lfgr lHkh thok.kq izkd~dsUnzdh; gSa] blds foijhr cSDVhfj;k ds vfrfjDr vU; thoksa esa lqdsUnzdh
;k llhedsanzdh (Eukaryotes) (eu = ;FkkFkZ; karyon = dsUnzd) gksrs gSa ftues dsanz (dsanzd)] lqLi"V
(lqikfjHkkf"kr) gksrk gSA muds chp vkSj Hkh varj gSa tks uhps rkfydk 1.1 esa fn, x, gSa %
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rkfydk 1-1 izkd~dUnzsfd;ksa o lwdsUnzfd;ksa esa varj

vfHky{k.k izkd~dsanzdh (vlhedsanzdh) lqdsUnzdh (llhedsanzdh)

1. vkdkj 0-1-10 µm 10-100 µm (vfèkd vk;ru)

2- vkuqoaf'kd inkFkZ o`Ùkkdkj Mh-,u-,-] dksbZ js[kh; fgLVksu gksrs gSa ftuesa Mh-,u-,-
Mh-,u-,- ugha] Mh- ,u- ,- ls lacafèkr v.kq fyiVs jgrs gSa] xq.klw=k js[kh; o
fgLVksu ugha gksrs] dsanzdkHk lqLi"V gksrs gSa] dsanzd f>Yyh
ds :i esa gksrk gS] dsanzd f>Yyh gksrh gSA
ugha gksrhA

3- dsanzdh; inkFkZ dksf'kdk nzO; esa Mh-,u-,- lqLi"V dsanzd ds vanj Mh-,u-,-
  dh fLFkfr

4. dksf'kdkax (vaxd)dksbZ f>Yyhc¼ dksf'kdkax ugha gksrs ekbVksdkWfUMª;k] xkWYth fiaM]
ykblkslkse dksf'kdk esa
fo|eku gksrs gSaA

5. dksf'kdk fHkfÙk lnk ekStwn] blesa isfIVMksXykbdsu gksrk gS tarqvksa esa gksrh gh ugha ;k ikniksa
o dodksa esa lsyqyksl@dkbfVu dh
cuh gksrh gSA

6. 'olu ehtkslkseksa }kjk ekbVksdkWfUM;k }kjk

7. tuu vfèkdrj vySafxd] mnkgj.kr;k cSDVhfj;k] vySafxd o ySafxd] mnkgj.kr;k&

lk,ukscSDVhfj;k (uhy&gfjr 'kSoky) izksVksfDVLVk] dod] ikni] izk.kh

1.3.5 thoksa ds ik¡p txr~

gky gh rd oxhZdj.k ds fy, dsoy nks gh txr~ FksµIykaVh o ,fuesyhA bl f}txrh; oxhZdj.k
esa dbZ dfe;k¡ Fkha] mnkgj.kr;k cSDVhfj;k (thok.kq) o dodksa dks ikniksa ds lkFk j[kk x;k Fkk
;|fi os cgqr fHkUu gSaA

vkj-,p- fOgVsdj us lu~ 1969 esa ik¡p txr~ oxhZdj.k dk izLrko j[kk tks fuEu rhu ckrksa ij
vkèkkfjr FkkA

(i) lqLi"V dsanzd dk gksuk ;k u gksuk

(ii) ,ddksf'kdh; vFkok cgqdksf'kdh;

(iii)iks"k.k dh fofèk

;s ik¡p txr~ gSaµeksusjk] izksfVLVk ;k izksVksfDVLVk vkSj iQa+tkbZ] IykaVh] ,fuesyh mQij of.kZr rhu ekinaMksa
ij vk/kfjr (fp=k 1-13)

ik¡p txr~ oxhZdj.k dh O;k[;k uhps nh xbZ gSA



fVIi.kh

 23

thou dh mRifÙk ,oa fodkl vkSj oxhZdj.k ls ifjp;

thofoKku

ekWM~;wy - 1

fofo/rk rFkk thou dk
fodkl

rkfydk 1-2 thoksa dk ik¡p txr~ oxhZdj.k

txr dk dsanzd dh ,d dksf'kdh; iks"k.k dk
uke izÑfr  ;k cgqdksf'kdh; izdkj

1. eksusjk izkd~dsanzdh; (,ddksf'kdh; fofoèk izdkj
(uhy gfjr 'kSoky (Prokaryotic) dsoy dqN lk,uks dk iks"k.k
o cSDVhfj;k) cSDVhfj;k tks rarqe;

;k cgqdksf'kdh;
vkSj dHkh&dHkh
'kkf[kr gksrs gSaA)

2. izksVksfDVLVk (dqN 'kSoky lqdsanzdh; ,ddksf'kdh; fofoèk izdkj
vkSj izksVkstksvk) (Eukaryotic) dk iks"k.k

3. iQatkbZ (Fungi) lqdsanzdh; cgqdksf'kdh; e`riks"kh (e`r] tSo
(iQiwaQn vkfn) (Eukaryotic) inkFkZ ls iks"k.k izkIr djrs gSa)

4. IykaVh (Plantae) lqdsanzdh; cgqdksf'kdh; fo"keiks"kh Loiks"kh (izdk'k la'ys"k.k
(lHkh gfjr ikni) (Eukaryotic) }kjk vkgkj dk la'ys"k.k)

5. ,fuesyh (Animalae) lqdsanzdh; cgqdksf'kdh; (vkgkj ds fy, vU; ij
(izk.kh) (Eukarotic) fuHkZj gksuk)

ik¡p txr~ uhps fp=k 1-14 esa n'kkZ;s x, gSa

3. iQatkbZ iQiqaQn

uhy gfjr dqN 'kSoky iQuZ cgqdksf'kdh;
'kSoky 4. IykaVh 'kSoky] ekWlsl

1. eksusjk 2. izksVksfDVLVk cht okys ikSèks

cSDVhfj;k vjTtqdh

izksVkstksvk 5. ,fuesyh

jTtqdh

fp=k 1.14 thou ds ik¡p txr~

ikBxr iz'u 1.5

1- mu oSKkfudksa ds uke crkb, ftUgksaus fuEufyf[kr dh izLrkouk dh %

(a) f}uke i¼fr .....................................................................................................

(b) ik¡p txr~ oxhZdj.k ...........................................................................................

2- i`Foh ij izdV gksus okys loZizFke tho dkSu Fks\
............................................................................................................................
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3- iQSfeyh ds iwoZorhZ o vxzorhZ oxhZdj.k Js.kh dk uke crk,¡A

............................................................................................................................

4- vkWMZj Lrj ls Åij vkus oyh Jsf.k;ksa dk uke lgh&lgh Øe esa fy[ksaA

............................................................................................................................

5- fuEu dks muds lgh :i esa fiQj ls fy[ksa

(a) Mangifera Indica ....................................................

(b) Homo Sapiens ....................................................

(c) Felis Leo ....................................................

6- fuEu dks muds lgh txr~ esa fy[ksa %

(a) nwèk ls ngh cukus okys cSDVhfj;k ....................................................

(b) xk; ....................................................

(c) ?kkl ....................................................

(d) vehck ....................................................

(e) czsM iQiaQwnh ....................................................

1.4 fo"kk.kq (okbjl)µ,d ifjp;

vkius lquk gksxk fd dqN jksx tSls bUÝyq,atk] iksfy;ks] duiQsM+k (eEil) jscht] pspd] ,M~l
rFkk Msaxw vkfn okbjlksa ls iSnk gksrs gSaA

;s futhZo gSa vkSj izksVhu ijr ls vko`Ùk Mh-,u-,- ;k vkj-,u-,- ls cus gSa] buesa izfrd`fr;u
(replication) gks ldrk gS] ysfdu ;s Lo;a tuu ugha dj ldrsA ;s thfor dksf'kdk ds vanj
gh tuu dj ldrs gSaA vr% budk oxhZdj.k ,d fo'ks"k leL;k gSA

rkfdZd n`f"V ls bUgsa ik¡p txrksa esa ls fdlh Hkh txr~ esa ugha j[kk tk ldrk] D;ksafd ;s vius
vkfrFks; ;k iks"kh (host) dksf'kdkvksa esa xq.ku dj ldrs gSa] mRifjofrZr gks ldrs gSaµlthoksa
dh rjg ysfdu ;g fØLVyhÑr gks ldrk gS vkSj futhZoksa ds y{k.k n'kkZrs gSaA

fo"kk.kqvksa (okbjlksa) dh [kkst

lu~ 1892 esa :lh ouLifr'kkL=kh bosukOLdh us rackdw ds eksts+d jksx ls xzLr rackdw ds
ikSèkksa dk fud"kZ.k rS;kj fd;kA bl fud"kZ.k dks Nkuk x;k rkfd ;fn dksbZ cSDVhfj;k mlesa
gks rks Nkus tkus ij ckgj gh jg tk,A fiQYVªsV dks vc Hkh laØked ik;k x;kA Mp oSKkfud
chtsfjad us lu~ 1898 esa bu laØe.k djus okys d.kksa dks fo"kk.kq (okbjl) uke fn;k (ySfVu
Hkk"kk esa okbjl dk vFkZ fo"k gksrk gS)
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fofo/rk rFkk thou dk
fodkl

RNA dh dqaMfy;k¡

dSfIlM

ckg~; vkoj.k

dSfIlM

xzhok
iqPN

iqPNrarq

vk/kkjIysV

vkdkj

okbjl vR;fèkd lw{e gksrs gSa vkSj mUgsa dsoy bysDVªkWu lw{en'khZ (ekbØksLdksi) ls gh ns[kk
tk ldrk gSA

;s lw{ere cSDVhfj;k ls Hkh NksVs gksrs gSaA

;s mu fiQYVjksa esa ls Hkh xqtj tkrs gSa ftuls cSDVhfj;k ugha fudy ikrs gSaA

budk vkdkj uSuksehVj (nm) esa O;Dr fd;k tkrk gSA buds O;kl dk ijkl 10 uSuks ehVj
ls 300 uSuhehVj ds chp gksrk gSA

uSuksehVj (Nanometer nm)

;g lw{en'khZ; ekiu dh bdkbZ gS] tks 10–9m ds cjkcj gksrh gSA bls igys feyhekbØkWu
dgk tkrk FkkA

fp=k 1.15 (d) buÝyw,atk okbjl fp=k 1.15 ([k) thok.kqHkksth

1.4.1 fo"kk.kq (okbjl) dh lajpuk

fo"kk.kq okbjl ,d ljy lajpuk gS ftlesa ,d ØksM vFkok dsanzHkkx o mls vkPNkfnr djus okyk
,d vkoj.k gksrk gSA dsanz Hkkx dk d.k vkuqoaf'kd inkFkZ gksrk gSµ;k rks Mh-,u-,- ;k vkj-,u-
,-A ckgj dk vkoj.k izksVhu dk cuk gksrk gS ftls dSfIlM (Capsid) dgrs gSa (fp=k 1-15)

fp=k 1.16 okbjl dh lajpuk

dSfIlM
(izksVhu vkPNn)

xzhok
iqPN

iqPN rarq

vk/kkj IysV

DNA
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fofo/rk rFkk thou dk
fodkl

okbjl dsoy thfor dksf'kdk ds vanj gh tuu dj ldrk gSA

,d okbjl Lo;a tuu ugha dj ldrk gSA tuu ds fy, bls fdlh tho dh dksf'kdk ds vanj
izos'k djuk gksrk gSA iks"kh dksf'kdk ls ;g dPps inkFkZ] ,atkbeksa o ÅtkZ mRiknd iz.kkyh dk mi;ksx
djds Lo;a viuk Mh-,u-,- cukrk gSA bl izdkj ijiks"kh dksf'kdk ds vanj vusd okbjl d.k cu
tkrs gSaA iks"kh dksf'kdk iQwV tkrh gS vkSj okbjl d.k ckgj vk tkrs gSaA

okbjl ltho ;k futhZo

gkyk¡fd okbjlksa esa thoksa dh Hkk¡fr vkuqoaf'kd inkFkZ U;wDyhd vEy ik, tkrs gSa] os vius vki
DNA tuu ds fy, izfr ugha cuk ldrs gSaA ;s dsoy thfor dksf'kdk ds vanj gh tuu dj
ikus esa l{ke gSaA pwafd mudk vkuqoaf'kd gS] muesa mRifjorZu gksrk gSA blds ckn muds laØkeh
xq.kksa esa fofHkUurk gksrh gSA vr% okbjl (fo"kk.kq) futhZo ekus tkrs gSaA blds vfrfjDr] os futhZo
ekus tkrs gSa D;ksafd ;s vdksf'kdh; gSa vkSj muesa viuk izfd.o ugha gksrk vkSj buds fØLVy cuk,¡
tk ldrs gSaA

1.4.2 okbjlksa ds laØkeh xq.k

okbjl cSDVhfj;k] ikSèkksa ;k izkf.k;ksa esa vkØe.k djrs gSaA thok.kqvksa esa vkØe.k djus okys okbjlksa
dks thok.kqHkksth (Bacteriophage) dgrs gSaA

okbjl vius iks"kh o Årdksa ds lkFk lacaèk LFkkfir djus esa vfr fof'k"V gksrs gSaA mnkgj.k ds
fy, ekuo esa iksfy;ks ok;jl fo'ks"k raf=kdkvksa ij gh vkØe.k djrk gS] duiQsM fo"kk.kq ekuo
dks fo'ks"k izdkj ds ykyk xzafFk;ksa ds tksM+s (iSjksfVM xzafFk) ij vkØe.k djrk gSA

okbjlksa esa ^mRifjorZu* gksrk jgrk gS

mRifjorZu dk vFkZ gS vkuqoaf'kd inkFkZ esa ifjorZuA mnkgj.k ds fy, Ýyw ok;jl esa mRifjorZu
gksrk jgrk gS ftlds dkj.k izfro"kZ Ýyw ,d u, ok;jl ds dkj.k gksrk gS vkSj oSKkfudksa dks bldk
bykt <w¡<us esa dfBukbZ gksrh gSA

1.4.3 okbjl o muls gksus okys jksx

uhps nh xbZ rkfydk 1-3 esa dqN okbjlksa ds uke] muds iks"kh] muls gksus okys jksx o laØe.k fofèk
nh xbZ gSA

rkfydk 1-3 dqN okbjl] muds iks"kh] muls mRiUu jksx o laØe.k dh fofèk;k¡

okbjl iks"kh jksx laØe.k fofèk

vkyw (jksy okbjl) vkyw vkyw dk ok;q }kjk] laidZ
^^yhiQ jksy**

ikni VekVj (LVaV okbjl) VekVj VekVj dk ok;q }kjk] laidZ
^^cq'kh LVaV**

rackdw (ekstsd okbjl) rackdw ekst+sd ok;q }kjk] laidZ

gihZt+ okbjl ekuo gihZl ok;q }kjk] laidZ

pspd okbjl ekuo pspd ok;q }kjk] laidZ
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fofo/rk rFkk thou dk
fodkl

ekuo HIV ekuo ,M~l (i) ;kSu laidZ

(ii) Lruiku djkus okyh ek¡
ls larku dks

(iii) jDr p<+kus ls (jDrk/ku ls)

MsaX;w ekuo MsaX;w laØfer ,Mht ePNj
ds dkVus ls

fgiSVkbfVl&B ekuo ;Ñr'kks/ laØfer ty ls
(fgiSVkbfVl)

dqN vkSj dSalj okbjlksa }kjk gksrs gq, Hkh ik, x, gSaA bu okbjlksa esa RNA dk vkuqoaf'kd inkFkZ
gksrk gS rFkk bUgsa jsVªksok;jl (Retroviruses) dgrs gSaA

1-4-4 fo"kk.kqHk (Virioid)

fo"kk.kqHk orqZykdkj v.kq gksrs gSa] ftuesa dbZ lkS U;wfDyvksVkbM layXu gksrs gSaA ;s ikS/ksa dks laØfer
dj nsrs gSa vkSj mUgsa ekj Hkh ldrs gSaA ikS/ksa esa] ;s ,atkbeksa dk iz;ksx djds ikS/ks dh dksf'kdk,a
mlh izdkj izfrÑfr cukus yxrh gSa] ftl izdkj fd fo"kk.kqHk djrs gSaA tc os ikS/ksa dks laØfer
djrs gSa] rc RNA v.kq ikS/s dh o`f¼ dk fu;a=k.k djus okys fu;ked&ra=k dks nks"kiw.kZ dj nsrs
gSaA blhfy, fo"kk.kqHkxzLr ikS/ksa dh o`f¼ vo#¼ gks tkrh gS vkSj mudk ifjo/Zu vlkekU; gks
tkrk gSA

ikBxr iz'u 1.6

1- okbjlksa ds lanHkZ esa fuEu rkfydk esa fjDr LFkkuksa (1] 2 o 3) dks Hkfj,

1. ..... rackdw rackdw ekstsd jksx

HIV 2. ...... AIDS

gihZt ekuo 3. ......

2- fo"kk.kqvksa (okbjlksa) dk dksbZ ,d y{k.k crkb,¡ ftlds vkèkkj ij bUgsa futhZo ekuk tkrk
gSA
............................................................................................................................

3- ,d jlk;u dk uke crk,¡ tks okbjlksa o vU; lHkh thoksa esa Hkh ik;k tkrk gSA
............................................................................................................................

4- fuEufyf[kr dFkuksa dks iwjk djsa
(d) okbjl ds ØksM d.k esa ------------------------ gksrk gSA
([k) okbjl dk vkoj.k ----------------------------- dk cuk gksrk gSA

5- lajpuk dh n`f"V ls fo"kk.kqHk fdl izdkj fo"kk.kq ls fHkUu gksrs gSa\
............................................................................................................................

6- fo"kk.kqHk vkØfer gksus okys ikS/ksa ds fy, [krjukd le>s tkrs gSaA ,slk D;ksa\
............................................................................................................................
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fofo/rk rFkk thou dk
fodkl vkius D;k lh[kk

thou dh mRifÙk dh lokZfèkd Lohdkj fd;k tkus okyk fl¼kUr jklk;fud jlk;u la'ys"kh
fl¼kUr gSA

i`Foh dk vkjafHkd i;kZoj.k ljy vdkcZfud inkFkksZ ls dkcZfud v.kqvksa ds fuekZ.k ds fy,
vuqdwy FkkA

lgiqaftr (Coacervates) f>Yyh }kjk vkc¼ vkf.od lap; ekus tkrs gSaA ftuesa o`f¼ o eqdqyu
dh {kerk gksrh gSA

,slk fo'okl fd;k tkrk gS fd i`Foh esa thou dh mRifÙk yxHkx 3-5 vjc o"kZ izkjaHk gqbZA

Hkwrdkyhu i;kZoj.k o thou ds :i vkt ls dkiQh fHkUu FksA

fodkl thoksa dk iwoZ ljy :iksa ls tfVy :iksa esaµvuqØfed izdVhdj.k gSA ;g Hkwrdky
esa Hkh fØ;k'khy Fkk] vkt Hkh fØ;k'khy gS vkSj Hkfo"; esa Hkh fØ;k'khy jgsxkA

tSo fodkl ds i{k esa eq[; izek.kµvkdkfjdh] HkzkSf.kdh] thokf'edh o vkf.od tSfodh
ls feyrs gSaA

MkfoZu dh ^izkÑfrd oj.k }kjk tkfr;ksa dh mRifÙk* dk fl¼kUr fodkl dh mi;ksxh varj.k
(ifjorZu) o izkÑfrd p;u ls fodkl dh izfØ;k dh O;k[;k djrk gSA

uoMkfoZuokn MkfoZuokn dk izkÑfrd oj.k] mRifjorZu o iqu#Riknd i`FkDdj.k ij vkèkkfjr
vkèkqfud izfriknu gSA bls vkèkqfud la'ys"k.kkRed fl¼kUr Hkh dgrs gSaA

ifjorZu ds lzksr mRifjorZu] iqu;ks±tu] thu izokg o vkuqoaf'kd fopyu gSaA

izkÑfrd oj.k ifjorZu ij ̂ foHksnh tuu* }kjk dk;Z djrk gS] ftldk vk'k; vuqdwy thul
dk vkSj vfèkd tuu ls gSA

i`FkDdj.k ubZ Lih'khtksa ds fuekZ.k esa vkSj ubZ tkfr;ksa dks i`Fkd j[kus esa lgk;d gksrk gSA

tuu i`FkDdj.k dh fofèk;k¡¡ ifjfLFkfrd i`FkDdj.k] ½rqfu"B (ekSleh) i`FkDdj.k]
O;ogkfjdh; ;kaf=kd rFkk dkf;Zdh; i`FkDdj.k] ;qXet thou {kerk] o.kZladj caè;rk] o F2
foHkax gSA

ubZ Lih'kht+ksa dk fodkl tkfr mn~Hkou dgykrk gSA

tkfr mn~Hkou (a) HkkSxksfyd i`FkDdj.k ;k (b) cgqxq.ku }kjk gksrk gSA

Øfedrk o varjkf;r lkE;koLFkk varj.k dh lq>k;h xbZ fofèk;k¡ gSaA

fodkl ds nkSjku gkMhZ&okbucxZ lkE;koLFkk dk laca/ vkuqoaf'kd fofHkUurk ls gSA bl fl¼kar
ds vuqlkj izkÑfrd oj.k vkSj mRifjorZu dh vuqifLFkfr esa lkoZfefJr lef"V esa nks ;qXe
fodfYi;ksa dh vko`fÙk ihf<+;ksa rd ,d gh jgrh gSA

oxhZdj.k thoksa ds ckjs esa vè;;u o muds ckjs esa lwpuk laizs"k.k ds fy, vko';d gSA oxhZdj.k
dk rkRi;Z lekurkvksa o vlekurkvksa ds vkèkkj ij lewgu djuk gSA
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fofo/rk rFkk thou dk
fodkl

Js.khc¼ oxhZdj.k laoxZ (categories) gksrs gSa tks ,d tho ds Øefodkl ds lacaèkksa dks n'kkZrs
gSaA

thoksa dk oSKkfud ukedj.k fyfu;l dh f}uke i¼fr ij vkèkkfjr gSA

thou ds ik¡p txr~µeksusjk] izksVksfDVLVk] iQa+tkbZ] IykaVh o ,fuesyh gSaA

okbjl U;qfDy;ksizksVhu d.k gSa ftuesa dsanz esa DNA o RNA v.kq jgrs gSa tks fd izksVhu vkoj.k
ls <ds jgrs gSaA

okbjlksa dh [kkst bokuksOLdh us dh vkSj cstsfjad us mUgsa ;g uke fn;kA

okbjl brus lw{e gksrs gSa fd mudks dsoy bysDVªkWu lw{en'khZ dh lgk;rk ls gh ns[kk tk ldrk
gSA

okbjl dsoy thfor dksf'kdkvksa ds vanj gh tuu dj ldrs gSaA

okbjlksa esa lthoksa o futhZoksa izR;sd ds dqN xq.k gksrs gSaA

okbjl thok.kqvksa] ikniksa o thoksa dks laØfer djrs gSaA

thok.kqvksa ij vkØe.k djus okys fo"kk.kq thok.kqHkksth dgykrs gSaA

okbjlksa ls vusdksa jksx tSlsµgihZt] pspd] ,M~l] MsaX;w] buÝyw,atk vkfn mRiUu gksrs gSaA

fo"kk.kqHk RNA d.k gSa tks ikniksa ij vkØe.k djrs gSaA

ikBkUr iz'u

1- i`Foh esa thou dh mRifÙk ds fo"k; esa lcls izekf.kd fl¼kUr dkSu lk gS\ feyj o ;wjs
us fdl izdkj jlk;uh la'ys"k.k dks lR;kfir fd;k\

2- MkfoZuokn o uoMkfoZuokn esa Hksn dhft,A

3- fodkl ds la'ys"kh fl¼kUr dh O;k[;k dhft,A

4- vkf.od izek.k }kjk fodkl ds er dks izekf.kr fl¼ dhft,A

5- fuEu thoksa dks oxhÑr djsa % dsapqvk] xksyÑfe] esa<d o ekuoA

6- okbjlksa dh la[;k esa dSls o`f¼ gksrh gS\ dsoy O;k[;k djus okys vkjs[k }kjk n'kkZ;sA

7- fuEu ds oSKkfud uke fy[ksa %

(i) vke (ii) ekuo (iii)  fcYyh (iv) ck?k

8- ik¡p txrksa ds oxhZdj.k dk ;kstukc¼ vkjs[k nsaA

9- ik¡p txrksa ds oxhZdj.k ds vkèkkjHkwr dlkSfV;ksa dk o.kZu dhft,A

10- ftu dlkSfV;ksa ij ikap txrksa dk oxhZdj.k vk/kfjr gS mudk o.kZu djsaA
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fofo/rk rFkk thou dk
fodkl ikBxr iz'uksa ds mÙkj

1-1 1. 5 vjc o"kZ

2- ,-vkbZ- vksisfju

3- NH3, CH4, CO2, tyok"i

4- rfM+r~@Hkwrkih; ÅtkZ@ijkcSaxuh fdj.ksa (dksbZ ,d)

5- ty

6- thou tSls v.kqvksa dh lef"V

7- ,sehuks vEy] olk vEy] 'kdZjk,¡ (dsoy nks)

8- feyj o ;wjs

1-2 1- ,d loZfu"B iwoZt ls èkheh o Øfed izfØ;k ds ifj.kkeLo:i ifj"dj.k ds lkFk
vorj.k

2- vkfdZvkWIVsfjDl

3- vxzikn@Hkqtk,¡

4- 'kjhj dk vo'ks"kh (vdk;Zdkjh) vax

5- (i) eRL;ksa o mHk;pjksa ds chp iqQIiqQl ehu

(ii) ljhl`i o Lruèkkfj;ksa ds chp vaMs nsus okys Lruèkkjh

6- vkf.od tSfodh ls fodkl ds izek.k mi[kaM esa ns[ksa %

1-3 1- mRifjorZu] iqu;ksZtu] thu izokg] vkuqoaf'kd fopyu

2- ;g vkS|ksfxd Økafr ds nkSjku iiMZ 'kyHk ds izdkj ds fodkl ds laca/ esa gS tks mRifjorZu
vkSj izkÑfrd oj.k }kjk gksrk gSA

3- HkkSfrd i`FkDdj.k vojks/ ds dkj.k foLFkkfud tkfr mn~Hkou ls tkfr;ksa dh lef"V
esa varj gksrs gSaA tuu vojks/ leLFkkfud tkfr;ksa dks vyx djrk gS] tks ,d gh
HkkSxksfyd {ks=k esa jg jgs gksaA

nksuksa i`FkDddkjh fØ;kfof/ gS] ekSle ;k LoHkko ds vojks/ }kjk ikfjfLFkfrdh;
i`FkDdj.k vkSj LokHkkfod i`FkDdj.k (O;ogkjh;) varjksa ds vojks/ }kjkA

4- ;kn`fPNd :i ls laxedkjh lef"VA

5- (q + q)2 = 1 dk vFkZ gS ;qXe fodYih thuksa p + q dh vko`fÙk;ka tks ih<+h nj ih<+h
,d gh jgrh gS ;fn fofHkUurk] izkÑfrd oj.k vkfn tSlh fodklh; cy dk;Z u dj
jgk gkssA
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fofo/rk rFkk thou dk
fodkl

1-4 1- pkYlZ MkfoZu

2- uo MkfoZuokn@la'ys"kh fl¼kUr

3- lHkh thoksa dk iwoZtksa }kjk ,d&nwljs ls lacaèk gSA mlus izkÑfrd oj.k dks fodkl dk
laHkkfor dkj.k crk;k

4- (i) tula[;k esa ifjorZu fodkl dk vkèkkj gSA

(ii) foHksnh tuu

5- vuqdwy thuksa dk tuu vfèkd gksrk gSA

1-5 1. (a) dSjksyl yhfu;l

(b) vkj-,p- fOgVsdj

2- thok.kq

3- thul (oa'k)

4- txr~] iQkbye] Dykl] vkWMZj

5- (i) Mangifera indica (ii) Homo sapiens (iii) Felis leo

6- txr] iQkbye] Dykl] vkWMZj] iQsfeyh] thul] Lih'kht+

7- (i) eksusjk (ii) ,fuesyh (iii) IykaVh (iv) izksVksfDVLVk (v) iQatkbZ

1-6 1- (i) rackdw ekstsd ok;jl (ii) ekuo] (iii) gihZt

2- os Lo;a tuu ugha dj ldrs gSa@muds fØLVy cuk, tk ldrs gSaA

3- U;wDyhd vEy@izksVhu (dksbZ ,d)

4- (a) DNA ;k RNA (b) izksVhu

5- fo"kk.kq esa DNA ;k RNA v.kq gksrs gSa tks izksVhu vkoj.k }kjk f?kjk gksrk gS tcfd
fo"kk.kHkq esa dsoy ,d RNA v.kq gksrk gSA

6- os ikni dks laØfer djrs gSa vkSj tc ikni dksf'kdkvksa ds vanj gksrs gSa rks ijiks"kh
ikniksa ds ,Utkbeksa ds dkj.k izfrÑfr;u (replication) djrs gSa] la[;k esa o`f¼ gksrh
gS iQyr% ikni dh o`f¼ vilkeU; vkSj vo#¼ gks tkrh gSA
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fofo/rk rFkk thou dk
fodkl

2

txr~ eksusjk] izksVksfDVLVk ,oa iQatkbZ

txr~ eksusjk ftlds varxZr lHkh thok.kq (cSDVhfj;k)] uhy gfjr 'kSoky (lk;ukscSDVhfj;k)
vkrs gSa vkSj txr~ izksVksfDVLVk ftlds varxZr izksVkst+ksvk] Mk;Ve vkSj dqN 'kSoky vkrs gSa
,d izdkj ls tho txr~ esa lcls ljy gSaA lHkh thok.kq vkSj vfèkdka'k izksVksfDVLVk vkSj
dbZ dodµlw{en'khZ gksrs gSa vkSj blhfy, bUgsa lkekU;r% lw{etho dgrs gSaA vki bu rhuksa
txrksa ds ckjs esa bl ikB esa i<+saxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr vki %

fo'ks"k thoksa dks eksusjk] izksVksfDVLVk o iQatkbZ txr~ ds lnL;ksa ds :i esa oxhZÑr fd,
tkus dk vkèkkj crk ldsaxs_

bl rF; dks izHkkoh <ax ls crk ik,¡xs fd dsoy txr~ eksusjk gh izkd~dsanzdh; (izksdSfj;ksfVd)
(Prokaryotic) txr~ gS vkSj blds varxZr lcls vkfn tho vkrs gSa_

thok.kqvksa vkSj lk;uks cSDVhfj;k dh lkekU; lajpuk dk o.kZu dj ik,¡xs_

thok.kqvksa ds vkfFkZd egÙo dk mnkgj.k lfgr o.kZu dj ik,¡xs_

lk,ukscSDVhfj;k dh fLFkfr dks igpku ik,¡xs vkSj bldk txr~ eksusjk esa 'kfkey fd;k
tkuk lgh Bgjk ik,¡xs_

txr~ izksVksfDVLVk (izksfVLVk) ds vfHky{k.kksa dk o.kZu dj ldsaxs_

vehck] iSjkehf'k;e] ;wXyhuk ,oa IykTeksfM;e dh lajpuk dk o.kZu dj ik,¡xs_

Mk;Ve dh lajpuk dk o.kZu dj ldsaxs_

ekuo ds fy, izksfVLVksa ds mi;ksxksa dh lwph cuk ik,¡xs vSj jksx mRiUu djus okys
izksVkstksvk ds ckjs esa crk ik,¡xs_

mnkgj.kksa lfgr dodksa (iQatkbZ) ds lkekU; vfHky{k.kksa dh lwph cuk ldsaxs_

;hLV] jkbtksil] e'k:e] iSfuflfy;e dh lajpuk ,oa tuu vkSj budh ekuo ds
fy, mi;ksfxrk dk o.kZu dj ik,¡xs_
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dodewy (ekbdksjkbtk) dh O;k[;k dj ik,¡xs_

dodksa ds vkfFkZd egÙo dk o.kZu dj ik,¡xsA

2.1 txr~ eksusjk

blds varxZr thok.kq vkSj lk,uks cSDVhfj;k (ftUgsa lkekU;r;k uhy&gfjr 'kSoky Hkh
dgk tkrk gS) vkrs gSaA

pw¡fd dsoy cSDVhfj;k gh izkd~dsUnzdh (ftuesa okLrfod dsanzd ugha gksrk vFkkZr~ buesa
dsanzd f>Yyh ugha gksrh) gksrs gSa] blfy, dsoy eksusjk txr~ gh izksdsfj;ksfVd gSaA

i`Foh ij 3-5 vjc o"kZ iwoZ thou dh mRifÙk gqbZ vkSj yxHkx vxys 2 vjc o"kks±
rd i`Foh ij thok.kq gh ,dek=k tho FksA

lHkh tho.kq o lk,ukscSDVhfj;k ,ddksf'kdh; gksrs gSa (xzhd 'kCn eksusj = ,dy)

thfor izkf.k;ksa esa lcls vfèkd la[;k eksusjk txr~ ds thoksa dh gh gSA

2.1.1 thok.kq&dksf'kdk dh lajpuk

,dy dksf'kdh; thok.kq esa ,d dksf'kdk&fHkfÙk gksrh gS tks dksf'kdk f>Yyh dks ckgj
ls <ds jgrh gS vkSj ;g isfIVMksXykbdSu ;kSfxd dh cuh gksrh gSA blesa ,dy xq.klw=k
gksrk gSA dksf'kdk esa jkbckslkse gksrs gSa ysfdu vaxdksa esa dksbZ f>Yyh ugha gksrhA vc vkxs
ge bu Hkkxksa dh foLr`r tkudkjh izkIr djrs gSa (fp=k 2-1)A

fp=k 2.1 ,d thok.kq dh lajpuk

fp=k 2-1 esa thok.kq ds fuEu Hkkxksa dks ns[ksa] lcls ckg~; vkoj.k dksf'kdk fHkfÙk gSA

dksf'kdk fHkfÙk

lHkh izkd~dsUnzfd;ksa esa ,d n`<+ dksf'kdk fHkfÙk gksrh gS] tks dksf'kdk dh j{kk djrh gS
vkSj mls ,d vkdkj iznku djrh gSA dksf'kdk fHkfÙk ,d jlk;u] isfIVMksXykbdSu dh cuh
gksrh gS tks dsoy thok.kqvksa esa gh ik;k tkrk gSA

dqN thok.kqvksa esa Lykbe
dSIlwy mifLFkr jgrk gS

dksf'kdk fHkfÙk
  dksf'kdk f>Yyh

oksY;wfVu iQkLiQsV
;kSfxd ds d.k

dqN thok.kqvksa esa
d'kkHk ik;k tkrk gSA

jkbckslkse d.k

dksf'kdk&nzO;

DNA

dsUnzdh; inkFkZ
dksbZ dsUnzd f>Yyh ugha
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ikbykbZ (,dopu&ikbyl)

ikbykbZ NksVh vkSj irys èkkxsuqek lajpuk,¡ gksrh gSa tks dksf'kdk&fHkfÙk ls ckgj dks fudyh
jgrh gSaA ;s dqN thok.kqvksa esa gh ikbZ tkrh gSaA

d'kkHk (ÝyStsyk&Flagella)

dqN thok.kq (cSDVhfj;k) ,d ;k nks d'kkHkksa dh lgk;rk ls pyrs gSaA ;g ikbykbZ dh
vis{kk vfèkd yacs vkSj eksVs gksrs gSaA budh lajpuk ;wdSfj;ksVksa ds d'kkHkksa dh lajpuk ls
fHkUu gksrh gSA

IykT+ek f>Yyh

tho&nzO; f>Yyh (dksf'kdknzO; lkbVksIykTe) dks ?ksjrh gqbZ dksf'kdk fHkfÙk ds uhps cuh
gksrh gSA ;g ;wdSfj;ksVksa dh Hkk¡fr fyfiMksa vkSj izksVhuksa dh cuh gksrh gSA

vkuqoaf'kd inkFkZ

blesa Mh-,u-,- dk cuk ,d f}lfiZy (nksgjk lfiZy) v.kq gksrk gS tks lkbVksIykTe ds
U;qfDyvkWbM (dsanzdkHk) uked {ks=k esa fLFkr gksrk gSA pw¡fd xq.lw=k okLrfod dsUnzd ds
vanj ugha ik;k tkrk gS] blfy, thok.kq izkd~dsUnzdh dgykrs gSaA vr% eksusjk izksdSfj;ksV
txr~ esa j[ks tkrs gSaA cSDVhfj;k dh vusd Lih'khtksa esa Øksekslkse ds vfrfjDr DNA ds
,d ;k vf/d oy; Hkh ik, tkrs gSa ftUgsa IykfT+eM (Plasmids) dgrs gSa tks cSDVhfj;kbZ
xq.klw=kksa ds lkFk izfrd`r gksrs gSa vkSj buesa izfrtSfod izfrjksèk ds thu o tuu dkjd
vkfn ik, tkrs gSaA ;g lsDl dkjd ;k F-dkjd dh rjg dk;Z djrk gsA dksf'kdk dks
uj lsDl dk xq.k iznku djrk gS ftlesa lsDl dkjd ;k F-dkjd gksrs gSaA

dksf'kdk vaxd

f>Yyh ifjlhfer vaxd tSls ,UMksIykfTed jsfVdqye] ekbVksdkWfUMª;k] gfjryod (DyksjksIykLV)]
xkWYth lfEeJ ugha gksrs] dsoy jkbckslkse gh ik, tkrs gSa tks ;wdSfj;ksVksa ls fHkUu gksrs
gSaA (nsf[k, ikB 1 o 3)

izksdSfj;ksVksa esa vkuqoaf'kd inkFkZ ds pkjksa vksj dksbZ dsanzd f>Yyh ugha gksrh vkSj buesa
dksbZ dksf'kdk vaxd Hkh ugha gksrs gSaA muesa dsoy jkbckslkse gh ik, tkrs gSaA

2.1.2 eksusjkµlkekU; nsg izdk;Z

A. iks"k.k

thok.kq cSDVhfj;k dh pkj iks"k.k Jsf.k;k¡ bl izdkj gSa %

(i) Loiks"khµ;s vius dkcZfud inkFkZ dk la'ys"k.k Lo;a djrs gSaA

(ii) e`riks"khµ;s e`r vkSj lM+s xys inkFkks± dk vkgkj djrs gSaA
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(iii) lgthohµ;s vU; thoèkkfj;ksa ls vkgkj izkIr djrs gSa vkSj mu thoèkkfj;ksa ds
lkFk ;s ijLij fgr ds :i esa lacaèk cuk, gksrs gSaA

(iv) ijthohµ;s vU; thoksa ls vkgkj izkIr djrs gSa vkSj bl fØ;k esa os mu vU;
thoksa dks gkfu i¡gqpkrs gSaA

B. 'olu

thok.kqvksa esa nks izdkj dk 'olu gksrk gS ;k rks ok;oh; ftlesa 'olu ds fy, vkWDlhtu
dk mi;ksx gksrk gS] ;k vok;oh;µftlesa vkWDlhtu dh vuqifLFkfr esa 'olu gksrk
gSA dksf'kdh; 'olu ;k Hkkstu ds vi?kVu ls ÅtkZ dk mRltZu ehtkslkseksa esa gksrk
gS tks dksf'kdk f>Yyh ds vkarfjd foLrkj gksrs gSaA

C. tuu

(i) vySafxd tuu

thok.kq vySafxd :i esa f}foHkktu (Binary Fission) }kjk tuu djrs gSa (fp=k
2-2)A vuqdwy ifjfLFkfr;ksa esa ,d thok.kq yxHkx 20 feuV esa f}foHkktu }kjk
nks thok.kqvksa esa foHkkftr gks tkrk gSA

fp=k 2.2 cSDVhfj;k dk f}foHkktu

dksf'kdk fHkfÙk
Mh,u, ?ksjk

dksf'kdk nzO;

Mh,u, ?ksjs dh
izfrÑfr curs gq,

IykTek f>Yyh

Mh,u, dh iw.kZ izfrÑfr cuuk
dksf'kdk yxkrkj vius
vkdkj esa c<+rh gqbZ

iw.kZ ifjof/Zr dksf'kdk

thok.kqvksa dk nks eas foHkkftr gksuk
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(ii) ySafxd tuu (¾vkuqoaf'kd iqu;ksZtu)

dqN cSDVhfj;k esa ,d vkfne izdkj dk ySafxd tuu gksrk gSA ;g mPprj thoksa
ds ySafxd tuu ls fHkUu gksrk gSA ;g fuEu pj.kksa esa gksrk gS %

(a) nks la;qXeudkjh cSDVhfj;k vkil esa ikbykbZ }kjk ijLij tqM+dj laidZ cukrs
gSaA

(b) ,d cSDVhfj;k esa ls Mh-,u-,- lw=k dk ,d [k.M nwljs cSDVhfj;k ds Hkhrj
igq¡pk fn;k tkrk gS (fp=k 2-3)

fp=k 2.3 cSDVhfj;k esa la;qXeu

ikBxr iz'u 2.1

1- ,d cSDVhfj;k dk ,dy o`Ùkh; xq.klw=k fdldk cuk gksrk gS\
............................................................................................................................

2- cSDVhfj;k dksf'kdk esa ml fo'ks"k {ks=k dk uke crk,¡ tgk¡ vkuqoaf'kd inkFkZ ik;k tkrk
gSA
............................................................................................................................

3- izksdSfj;ksVksa esa dksf'kdk fHkfÙk fdl inkFkZ dh cuh gksrh gS\
............................................................................................................................

4- d'kkHk o ikbykbZ esa ,d varj crk,¡A
............................................................................................................................

5- ok;oh; o vok;oh; 'olu esa ,d varj crk,¡A
............................................................................................................................

6- cSDVhfj;k esa ySafxd tuu ds nkSjku fdl pht dk LFkkukarj.k gksrk gS\
............................................................................................................................

dqN tuuh; inkFkZ (DNA ?ksjs dh izfrfyfi)] ,d
dksf'kdk ls nwljh dksf'kdk esa tkrh gqbZ vkSj ekStwn
DNA  ?ksjs ds lkFk tqM+rh gqbZ

nks thok.kq
vkil esa feyrs gq,

DNA ?ksjs dh

izfrfyfi dk ,d
Hkkx nwljh
dksf'kdk esa tkrk
gqvk

thok.kq rc

vyx gks
tkrs gSa vkSj
dksf'kdk
foHkktu gksrk gSA
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2.1.3 ykHknk;d o gkfudkjd cSDVhfj;k

cSDVhfj;k cgqr ls jksx mRiUu djds uqdlku igq¡pkrs gSaA nwljh vksj dqN cSDVhfj;k cgqr
gh ykHknk;d gSaA

cSDVhfj;k }kjk mRiUu jksx

cSDVhfj;k dk uke mRiUu jksx

1- fofcz;ks dksysjh gStk

2- lkyeksusyk VkbiQh VkbiQkWbM

3- DykWLVªhfM;e fVVsuh fVVsul

4- dksfjucSDVhfj;e fMIFkhfjvkbZ fMIFkhfj;k

5- ekbdkscSDVhfj;e V~;qcjdqyksfll ;{ek risfnd ({k; jksx)

cSDVhfj;k ds ykHkdkjh fØ;kdyki

cSDVhfj;k dk uke fØ;kdyki

1- jkbtksfc;e iQyh okys ikS/ksa (eVj] puk] nkysa] vkfn) dh
tM+ksa esa jgrk gSA ok;qe.Myh; ukbVªkstu dks
veksfu;k ds :i esa fLFkj dj nsrk gS tks fiQj
vkxs mi;ksxh ,sehuks vEyksa esa cny tkrh gSA

2- ,tksVkscSDVj feV~Vh dks mitkÅ cukrk gSA ;g ok;qe.Myh;
ukbVªkstu dks feV~Vh esa fLFkj dj nsrk gSA

3- LVªsIVksekblht ;g LVªsIVksekbflu uked izfrtSfod (,aVhck;ksfVd)
cukrk gSA

4- ySDVkscSlhyl ySDVksl (nqXèk&'kdZjk) dk ySfDVd vEy esa fd.ou
djrk gSA blls nwèk ls ngh teus esa lgk;rk feyrh
gSA

5- esFksukstsfud cSDVhfj;k okfgr ey ds fo?kVu esa lgk;rk djrk gSA

2.1.4 lk,ukscSDVhfj;k

igys bUgsa uhy&gfjr 'kSoky dgk tkrk Fkk (fp=k 2-4-a)A i`Foh ds vkfn dky esa ;g
,d cgqr liQy lewg FkkA ftlesa izdk'k la'ys"k.k dh {kerk Fkh vkSj bl izfØ;k ds
nkSjku fudyh vkWDlhtu ls i`Foh dk okrkoj.k èkhjs&èkhjs ifjofrZr gqvk rFkk i`Foh ds okrkoj.k
esa vkWDlhtu dk Lrj c<+kA
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fp=k 2.4 (a) lk,ukscSDVhfj;k (uhy gfjr 'kSoky)

cSDVhfj;k o lk,ukscSDVhfj;k esa varj

cSDVhfj;k lk,ukscSDVhfj;k

1- NksVh dksf'kdk,¡ 1- vis{kkÑr cM+h dksf'kdk,¡

2- d'kkHk gks ldrs gSa 2- d'kkHk ugha gksrs gSa

3- dqN cSDVhfj;k (gjs cSDVhfj;k) 3- gjs ikSèkksa dh Hkk¡fr izdk'k la'ys"k.k

esa izdk'k la'ys{k.k ,d vyx gksrk gS o lkekU; rjhds ls

izdkj ls gksrk gS ftlesa vkWDlhtu fudyrh gSA

vkWDlhtu ckgj ugha fudyrh gSA

4- ySafxd tuu la;qXeu }kjk 4- la;qXeu ugha ns[kk x;kA

ikBxr iz'u 2.2

1- ml cSDVhfj;k dk uke fyf[k, tks

(i) feV~Vh esa ok;qe.Myh; ukbVªkstu dk fLFkjhdj.k dj nsrk gSA
..................................................................................................................

dksf'kdk fHkfÙk

dksf'kdk f>Yyh

DNA dh fLFkfr

Lykbe irZ
dksf'kdk fHkfÙk
dkssf'kdk f>Yyh

DNA dk ?ksjk
[kk|d.k
jkbckslkse
ehtkslkse

ikbykbZ
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(ii) nwèk dks ngh esa tek nsrk gSA .................................................

(iii) ;{ek (risfnd {k; jksx) dk dkj.k gksrk gSA ....................................

(iv) fVVsul dk dkj.k gksrk gSA .................................................

2- ,d cSDVhfj;k ls 1 ?kaVs esa yxHkx fdrus cSDVhfj;k cu ldrs gSa\

............................................................................................................................

3- cSDVhfj;k o lk,ukscSDVhfj;k esa dksbZ rhu varj crk,¡A

............................................................................................................................

2.1.5 eksusjk

txr~ eksusjk ds varxZr rhu lewg gksrs gSa %

1- vkfdZcSDVhfj;k

2- ;wcSDVhfj;k] vkSj

3- lk;ukscSDVhfj;k

vkfdZcSDVhfj;k ds varxZr os cSDVhfj;k vkrs gSa tks de vkWDlhtu okys vlkekU; i;kZoj.k
esa jgrs gSaA eq[; izdkj ds vkfdZcSDVhfj;k gSa %

esFksukstsfud cSDVhfj;kµtks okfgr ey esa o izkf.k;ksa dh vkarksa esa ik, tkrs gSaA

FkeksZ,flMksfiQfyd cSDVhfj;kµ;s xeZ lzksrksa esa ik, tkrs gSaA

gsyksfiQfyd cSDVhfj;kµyo.kh; ifjfLFkfr;ksa esa ik, tkrs gSa vFkkZr~ tgk¡ ij lw;Z dh
xehZ ls leqnzh ty esa yo.k dk lkanz.k c<+ tkrk gSA ;wcSDVhfj;k ds varxZr lk,ukscSDVhfj;k
ds vfrfjDr vU; lHkh cSDVhfj;k vkrs gSaA lHkh lk;uksacSDVhfj;k vkWDlhthuh izdk'kLoiks"kh
(iQksVksvkWVksVªkWiQ) gksrs gSaA

2.2 txr~ izksVksfDVLVk (,ddksf'kdh; ;wdSfj;ksV)

izksVksfDVLVk (Protoctista) ,d dksf'kdh; ,ddsUnzh gksrs gSaA blesa izksVkstksvk] Mk;Ve
o 'kSoky vkrs gSaA

blesa f>Yyh ifjlhfer vaxd gksrs gSa tSls fd dsanzd f>Yyh esa can xq.klw=kksa (Øksekslkseksa)
ls ;qDr dsanzd] ekbVksdkWfUMª;k] gfjryod (dsoy izdk'kla'ys"kh izksfVLVksa esa)] xkWYth
dk; rFkk var%iznzO;h tkfydkA

ekbVksdkWfUMª;k 'olu vaxd gSaA

izksVksfDVLV ;k rks izdk'kla'ys"kh gksrs gSa vFkok ijthoh ;k e`rksithohA



fVIi.kh

thofoKku

txr~ eksusjk] izksVksfDVLVk ,oa iQatkbZ

 40

ekWM~;wy - 1

fofo/rk rFkk thou dk
fodkl

lapyu ds fy, izksVksfDVLV esa flfy;k ;k d'kkHk gksrs gSa (fp=k 2-5) ftuesa cSDVhfj;k
dh Hkk¡fr 9+2 lw{eufydk,¡ gksrh gSa] ftudk 9+1 izdkj dk lw{eufydh; foU;kl
gksrk gSA

buesa tuu ySafxd o vySafxd nksuksa izdkj dk gksrk gSA

izksfVLVksa esa dqN euq";ksa ds fy, ykHkdkjh rFkk dqN gkfudkjd gksrs gSaA

2.2.1 izksVksfDVLVk (izksfVLVk) dk oxhZdj.k

1. iQ+kbye izksVkstksvk ds varxZr fuEu pkj oxZ (Class) vkrs gSa %

(i) jkbt+ksiksMk % mnkgj.k vehck

(ii) ÝyStSySVk % mnkgj.k ;wXyhuk

(iii) flfy,Vk % mnkgj.k iSjkehf'k;e

(iv) Liksjkst+ksvk % mnkgj.k IykTeksfM;e

izksfVLV 'kSoky fuEu esa vkrs gSaA

2- iQ+kbye cSlhysfj;ksiQk;Vk % mnkgj.k Mk;Ve

3- iQ+kbye DyksjksiQ+k;Vk % mnkgj.k Dyksjsyk

2.2.2 izksVksfDVLV~ksa ds dqN mnkgj.k

1- vehck

vehck izk;% ,sls vyo.ktyh; rkykcksa o xM~<+ksa dh dhpM+ esa ik;k tkrk gS ftlesa lM+rh&xyrh
ifÙk;k¡ vkfn gksrh gSaA (fp=k 2.5a)

– blesa lapyu ds fy, dqN iknkHk gksrs gSaA

– bUgha iknkHkksa ls vkgkj idM+ dj ;g vkgkj&èkkuh cuk ysrk gSA

– blesa ,d ladqapu'khy èkkuh gksrh gS ftlds }kjk ijklj.kfu;eu gksrk gSA

tuu

– vehck esa ySafxd tuu ugha gksrk gSA

– vySafxd tuu f}foHkktu ds }kjk gksrk gS (fp=k 2-5b)
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fp=k 2.5 vehck (a) lkekU; lajpuk (b) f}foHkktu }kjk vySafxd tuu

2- ,aVvehck

bldh ,d lkekU; iztkfr ,aVvehck fgLVksfyfVdk gS ftlls euq";ksa esa vehch; isfp'k jksx
gks tkrk gSA bldh vkÑfr vehch; gksrh gSA u, ijiks"kh dk laØe.k lhèks iqVh (flLV)
}kjk gksrk gS tks lanwf"kr ty o Hkkstu ds lsou ls varfM+;ksa esa igq¡p tkrh gSA flLV
ds iQV tkus ij ,aVvehck varfM+;ksa esa iQSy tkrk gS vkSj blls LFkkuh; 'kksFk iSnk gks
tkrs gSasA vehch; isfp'k ds y{k.k gSa % isV esa nnZ] ,saBu] mcdkbZ ;k fepyh vkuk rFkk
VV~Vh esa [kwu vkSj 'ys"ek dk vkukA

3- IykTeksfM;e (eysfj;k ijthoh)

IykTeksfM;e ds thou&pØ esa nks izkoLFkk,¡ gksrh gSaµvySafxd ,oa ySafxd izkoLFkkA

– vySafxd izkoLFkk euq"; ds jDr esa laiUu gksrh gSA

– ySafxd izkoLFkk eknk ,suksi+Qyht ePNj esa laiUu gksrh gS (fp=k 2-6)

dsUnzd

dwVikn

,DVksIykTe

ladqpu'khy fjfDrdk

[kk| fjfDrdk
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fp=k 2.6 ePNj rFkk ekuo esa IykTeksfM;e dk thou&pØ

uj ,suksi+sQyht ePNj ls eysfj;k ugha iSQy ldrk gS D;ksafd ;g ikni jlksa ls viuk
Hkkstu izkIr djrk gS ekuo jDr dk ughaA

4- ;wXyhukµ,d vyo.ktyh; d'kkHkh

;wXyhuk #ds ikuh tSls rkykc] ryS;k] xM~<ksa (ukyksa) vkfn esa ftuesa lM+rs&xyrs tSfod
inkFkZ ekStwn gksa] i;kZIr ek=kk esa ik;k tkrk gSA (fp=k 2-7)

fp=k 2.7 ;wXyhuk lkekU; lajpuk

ePNjksa ds
;qXed

;qXe
ut

vkek'k;h fHkfÙk

,usi+sQyht ePNj esa

ePNj dh ykj
xzafFk

RBC

;Ñr dksf'kdkvksa esa Ård
pØ (fØIVkstksbV~l)

yky jDr dksf'kdkvksa esa
vySafxd pØ
(esjkstksbV~l)

yky jDr dksf'kdkvksa esa
ySafxd pØ

(xSehVkslkbV~l)

euq"; esa

LiksjkstkbV~l

lkbVksLVk
n`d~ fcUnq
vk'k;

CyhiQsjksIykLV
ladqpu'khy fjfDrdk

dsUnzd

var%nzO;

d'kkHk (ÝySftye)
lkbVksiQsfjaDl
iQksVksfjlsIVj

iSjkekbye dk;

gfjryod

ek;ksuhEl (is'khlw=k)

iSyhfdy
IykTek f>Yyh
ckg~; nzO;



fVIi.kh

 43

txr~ eksusjk] izksVksfDVLVk ,oa iQatkbZ

thofoKku

ekWM~;wy - 1

fofo/rk rFkk thou dk
fodkl

tSlk fd fp=k esa fn[kk;k x;k gS bl tho esa fuEufyf[kr Hkkx ik, tkrs gSa %

isfyfdyµ;g nsg dk yphyk vkoj.k gS tks izksVhu dk cuk gksrk gSA

dksf'kdkeq[k (lkbVksLVkse) rFkk vk'k; (Reservoir)µlkbVksLVkse dksf'kdkeq[k gksrk gS ftlesa
ls Hkhrj dks ,d ufydkdkj lkbVksiQ+SfjaDl (dksf'kdkxzluh) fudyrh gSA ;g vk'k; uked
FkSyh esa [kqyrh gSA

fLVXekµ,d lqLi"V yky o.kZd fcanq gksrk gSA ;g izdk'k ds fy, laosnh gksrk gSA

ladqapu'khy èkkuhµftlds }kjk ijklj.kfu;eu gksrk gSA

d'kkHkµ}kjk ty esa lapyu gksrk gSA

gfjryodµblesa i.kZgfjr gksrk gS ftlds }kjk izdk'k&la'ys"k.k dh fØ;k gksrh gSA

tuuµf}foHkktu }kjk gksrk gSA
5- Mk;,Ve (Diatoms)

– Mk;,Ve vyo.k ty] yo.k ty rFkk xhyh feV~Vh esa ik, tkrs gSaA

– Mk;,Ve dh gtkjksa tkfr;ka tyh; izkf.k;ksa dk
vkgkj curh gSaA

– Mk;,Ve ;k rks ,ddksf'kdh; gks ldrs gSa ;k
dkyksuh ds :i esa ;k rarq ds :i esa fofHkUu
vkÑfr;ksa esa gks ldrs gSa (fp=k 2-8)

– izR;sd dksf'kdk esa ,d vdsyk lqLi"V dsanzd ,oa
yod (IykfLVM) gksrs gSaA ;s dop (dksf'kdk
fHkfÙk) dk fuekZ.k djrs gSa ftlesa flfydk fo|eku
jgrh gSA

6- vU; 'kSoky

– 'kSoky ,ddksf'kdh; gks ldrs gSa tSls DySekbMkseksukl (fp=k 2.9a) ;k cgqdks'kh; tSls
Likbjksxkbjk (fp=k 2-9b)

fp=k 2.9(a) DySekbMkseksukl 2.9(b) Likbjksxkbjk

– lHkh 'kSoky viuk Hkkstu izdk'k&la'ys"k.k }kjk cuk ldrs gSa D;ksafd buesa i.kZgfjr
fo|eku gksrk gSA dqN 'kSokyksa esa vU; o.kZd Hkh gks ldrs gSa tSls uhyk o.kZd

fp=k 2.8 Mk;,Ve

fNnz

xzkso

usohdqyk (60 × 12 µm)

d'kkHk

ladqpu'khy /kuh

n`d~ fcUnq

dsUnzd

DyksjkIykLV (gfjryod)

ik;jhukWbM

fjfDrdk

ik;jhukWbM

dksf'kdk fHkfÙk

dsUnzd

dksf'kdk nzO;
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(iQkbdkslk;fuu)] Hkwjk o.kZd (Ý+;wdkstSafFku) ;k yky o.kZd (iQ+kbdks,fjfFkzu)A ik,
tkus okys o.kZd ds vkèkkj ij 'kSokyksa dks uhyk] gjk] Hkwjk ;k yky 'kSoky dgk
tkrk gSA

yky lkxj dk yky jax yky 'kSoky ds cM+h ek=kk esa ik, tkus ds
dkj.k gksrk gS

– lajpuk dh n`f"V ls 'kSokyksa esa ,d fuf'pr dksf'kdk fHkfÙk] dksf'kdk f>Yyh] ,d
dssanzd] dksf'kdknzO; ,oa gfjryod gksrs gSaA DyksjksIykLV DySekbMkseksukl esa I;kysuqek
o Likbjksxkbjk esa fjcuuqek iQhrkuqek gksrk gSA DyksjksIykLVksa ls fpids gq, ikbjhukWbM
fiaM gksrs gSaA

2.2.3 'kSokyksa dh mi;ksfxrk

– eNfy;ksa ds fy, Hkkstu iznku djrs gSaA

– ;s foVkfeu A vkSj E ds Hkjiwj lzksr gSaA

– vusd leqnzh 'kSoky vk;ksMhu] iksVSf'k;e rFkk vU; [kfutksa ds egÙoiw.kZ lzksr gksrs gSaA

– uhy&gfjr 'kSoky okrkoj.k dh ukbVªkstu dks fLFkj dj ldrs gSa] bl izdkj ;s ikSèkksa
ds fy, izkÑfrd moZjd ds lzksr gSaA

– 'kSokyksa dk ,d oxZ (Mk;Ve) viuh nhokjksa esa flfydk tekrs gSaA e`R;q ds ckn ;s
izk.kh thok'e cu tkrs gSaA buds fu{ksi cM+h ek=kk esa fiQYVjksa rFkk HkfV~V;ksa esa vLrjksa
ds cukus esa dke vkrs gSA

ikBxr iz'u 2.3

1- izksVhfDVLV Hkh eksusjk dh rjg ,ddksf'kdh; gksrs gSa fiQj bUgsa ,d vyx txr~ esa D;ksa
j[kk x;k gS\ laf{kIr mÙkj fyf[k,A

............................................................................................................................

2- mu izksVkstksvk izk.kh ds uke crkb,¡ ftuls

(i) vehch; isfp'k gksrh gSA ....................................................................

(ii) eysfj;k iSQyrk gSA ....................................................................

3- izksVhfDVLV esa fdl izdkj dk vySafxd tuu gksrk gS\
............................................................................................................................
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4- izksVhfDVLVksa ds 'kjhj ds fdl Hkkx esa 'olu gksrk gS\
............................................................................................................................

5- izksVhfDVLVksa esa ty dh ek=kk dk fu;eu (ijklj.kfu;eu) fdl dksf'kdkaxd ds }kjk
laiUu gksrk gS\
............................................................................................................................

6- izksVhfDVLVksa esa ik, tkus okys nks izdkj ds lapyuksa ds uke fyf[k,A
............................................................................................................................

2.3 txr~ iQatkbZ

2-3-1 dod (iQatkbZ) dh fLFkfr

xeZ rFkk vknZz fnuksa esa Mcy jksVh (Bread) ds Lykblksa] pikfr;ksa] peM+s dh isfV;ksa vkfn
ij ,d ikmMj tSlh ijr cu tk;k djrh gSA ykWu rFkk iQwyksa dh D;kfj;ksa esa dqdqjeqÙks
mx vkrs gSa] ;s lc dod ;k iQatkbZ gksrs gSaA

dodksa dks igys ,sls ikSèkksa ds :i esa oxhZÑr fd;k tkrk Fkk ftuesa i.kZgfjr (DyksjksfiQy)
ugha gksrk Fkk vkSj ftuesa tM+] ruk rFkk ifÙk;ksa dk foHksnu ugha gqvk Fkk] vc bUgsa ,d
vyx txr~ iQatkbZ esa j[kk tkrk gSA

2.3.2 iQatkbZ ds y{k.k

iQatkbZ cgqdksf'kdh; ldsUnzh gSaA

iQatkbZ ckjhd lw=kksa ds :i esa ik, tkrs gSa] bu lw=kksa dks dod rarq (gkbiQh hyphae)
dgrs gSa exj ;hLV ,ddks'kh; gksrk gSA

budh dksf'kdk fHkfÙk;k¡ dkbfVu dh cuh gksrh gSA

dod rarq (gkbiQ+k) iVksa (lsIVk) uked foHkktdksa }kjk dksf'kdkvksa esa foHkkftr gks
ldrk gSA

iVksa esa fNnz gksrs gSa ftuesa ls gksdj dksf'kdknzO; (lkbVksIykTe) LoPNan :i esa cg
ldrk gSA

gkbiQksa ds tky cukus okys lewg dks dksf'kdk&tky (ekblhfy;e&mycelium) dgrs
gSa (ekblsVksl dk vFkZ dod gS)_ fp=k 2-10A

dod&rarq vèk%Lrj ij ;k tehu ij iQSys gks ldrs gSa vkSj ;gk¡ rd fd os dbZ&dbZ
fdyksehVj rd iQSys gksrs gSaA

muesa i.kZgfjr ugha ik;k tkrk gS] os vo'kks"k.k }kjk iks"k.k izkIr djrs gSaA

buesa thou dky esa dHkh Hkh d'kkHk ugha ik;k tkrk gSA

dodksa esa tuu vySafxd (chtk.kqvksa }kjk) vkSj ySafxd (la;qXeu) nksuksa gh fofèk;ksa
}kjk gksrk gS (fp=k 2-13] 2-14 ns[ksa)
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dod (iQatkbZ) lqdsanzdh;] ,ddksf'kdh; ;k cgqdksf'kdh;] e`riks"kh gksrs gSa
ftuds rarq tehu ds Hkhrj ydM+h esa ;k vU; vèk%Lrjksa esa iuirs gSaA

3.4 iQ+atkbZ (dodksa) ds ikap eq[; izdkj

iQ+atkbZ ds ikap eq[; izdkj ;s gSaµ

1- feDlksekblsVht] Lykbe eksYMµftudh vfu;fer vkÑfr gksrh gSA
2- iQkbdksekblsVhtµ,ddksf'kdh;] rarqe; vkSj 'kkf[kr tSls jkbtksil vkSj iQkbVksÝFkksjkA
3- ,sLdksekblsVhtµ,ddksf'kdk okyk (tSls ;hLV) ;k cgqdksf'kdh; 'kkf[kr tSls ,sLijftyl

isfuflfy;e vkSj U;wjksLiksjkA
4- csflfM;ksekblsVhtµcgqdksf'kdh;] 'kkf[kr mnkgj.k jLV vkSj LeV

dqdqjeqÙks vkSj VksMLVwyµtks fcuk ysUl ds fn[kkbZ iM+us ;ksX; cM+s gksrs gSaA
5- M~;wVsjksekblsVhtµcgqdksf'kdh;] rarqe; 'kkf[kr dod tks dsoy vySafxd fof/ ls tuu

djrs gSaA tSls vYVjusfj;k
6- ykbdsu o dodewy (ekbdksjkbt+h)µtks lgthoh :i esa ik, tkrs gSaA

1- ;hLV ([kehj)

;hLV ,sls dod gSa tks gkbiQk mRiUu ugha djrs gSaA ;s lkekU;r;k dqN vaMkdkj dksf'kdkvksa
ds :i esa gksrs gSaA

fp=k 2-10 ,d ;hLV dksf'kdk dh lkekU; lajpuk dks n'kkZrk gSA blesa fuEu y{k.kksa ij
è;ku nsaA

– vaMkdkj dksf'kdk
– Li"V dksf'kdk fHkfÙk vkSj dsanzd
– dksf'kdk&nzO; esa ,d ;k vfèkd èkkfu;k¡
– dksf'kdk&nzO; df.kdh; gksrk gS vkSj mlds Hkhrj Xykbdkstu ,oa olk (rsy) xksfydk,¡

gksrh gSaA

fp=k 2.10 ;hLV dh ,d dksf'kdk

iks"k.k

;hLV e`riks"kh gksrk gS ljy] 'kdZjkvksa (xywdkst+) dks lhèks gh vo'kksf"kr dj ysrk gSA
exj L;wØksl (xUus dh 'kdZjk) dks xzg.k djus ds fy, ;g viuk ,atkbe buoVsZt ;k
L;wØsl ckgj NksM+rk gS tks L;wØsl dks bls ljy 'kdZjkvksa esa cny nsrk gSA rnqijk¡r ;s
ljy 'kdZjk,¡ lhèks gh dksf'kdk esa vo'kksf"kr dj yh tkrh gSaA

eqdqy
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;hLV vok;oh; 'olu djrk gS ftlls ÅtkZ fudyrh gSA ;g vfHkfØ;k bl izdkj n'kkZbZ
tk ldrh gS %

C6 H12O6 → 2C2H5OH + 2CO2 + 2ATP
(Xywdksl) (bFkkby (dkcZu (ÅtkZ)

,YdksgkWy) MkbvkWDlkbM)

;hLV esa eqdqyu (Budding) }kjk vySafxd tuu gksrk gSA (fp=k 2.11)

fp=k 2.11 ;hLV esa eqdqyu % (a) ,d eqdqy cu jgk gS rFkk dsanzd esa foHkktu gks jgk gSA
(b) eqdqy cu x;k o dsanzd foHkkftr gks x;k vkSj (c) vkxs eqdqyu gksdj  Ük`a[kyk cu xbZ gSA

nks ;hLV dksf'kdkvksa ds chp la;qXeu }kjk ySafxd tuu Hkh gks ldrk gSA layf;r varoZLrq
esa igys ,d ckj fe;ksfll vkSj mlds ckn ekbVksfll }kjk vkB dksf'kdk,a cu tkrh gSaA
buesa ls izR;sd ds pkjksa vksj eksVh fHkfÙk gksrh gSaA ;s vkB dksf'kdh; lajpuk ,Ldkl dgykrh
gSa vkSj izR;sd dksf'kdk dks ,sLdksLiksj dgk tkrk gSA ok;q }kjk fc[kj dj ;s ,sLdksLiksj
mi;qDr ifjfLFkfr;ksa esa ubZ ;hLV dksf'kdk,¡ cuk nsrs gSA

2- feDlksekblsVht (Lykbe eksYM)

buesa ,d vuko`r ifjlihZ cgqdsanzd thonzO; lagfr gksrh gSA dHkh&dHkh ;g lagfr dbZ&dbZ
oxZ ehVj dk {ks=k ?ksj ysrh gSA buds dsanzd f}xqf.kr gksrs gSaA

3- csflfM;ksekblsVht (dqdqjeqÙkk ,oa VksMLVwy)

dod&rarq dk dkf;d Hkkx vèk%Lrj (tehu] ydM+h vkfn) esa nck fNik jgrk gSA mi;qDr
ifjfLFkfr;k¡ izkIr gksus ij blls ,d Nrjh&tSlk dqdqjeqÙkk ckgj dks fudy vkrk gS ftlesa
,d oàÙk rFkk ,d Vksih cus gksrs gSA (fp=k 2-12)

fp=k 2.12 ,d dqdqjeqÙkk

Vksih

osye

oàr

e`nk (mPp g~;wel
lfgr)

dod rarq ds varoZ;fur rarq (ekblhfy;e)



fVIi.kh

thofoKku

txr~ eksusjk] izksVksfDVLVk ,oa iQatkbZ

 48

ekWM~;wy - 1

fofo/rk rFkk thou dk
fodkl

4- 'kSd (ykbdsu)

bl lewg ds lnL; dqN fof'k"V dodksa rFkk gjs 'kSokyksa dk la;kstu gksrs gSa tks vkil
esa ,d lgthoh laca/ cuk, j[krs gSa] ftlesa gjk 'kSoky rks Hkkstu cukrk gS vkSj dod
lqj{kk rFkk ifjos'k ls ty vkSj [kfut dk vo'kks"k.k djrk gSA

ikBxr iz'u 2.4

1- dod dk 'kjhj fuekZ.k djus okys irys rarqvksa dk uke crkb,A
............................................................................................................................

2- dodksa esa ik, tkus okys tuu ds izdkj dkSu ls gSa\
............................................................................................................................

3- ;hLV esa vySafxd tuu dks nks fp=kksa dh lgk;rk ls n'kkZb,A
............................................................................................................................

4- pkj eq[; izdkj ds dod dkSu&dkSu ls gksrs gSaA
............................................................................................................................

2-3-4 iQatkbZ dk vkfFkZd egRo

A. gkfudkjd dod & vusd Ñf"k ikSèkksa tSls xUuk] eDdk] vukt] lfCt;ksa vkfn ij
dodksa }kjk jksx iSQyk, tkrs gSaA

1- iDlhfu;k xzSfeful µ ';ke fdV~V (xsgw¡ dk jLV&';ke fdV~V] Wheat rust) blds
vkØe.k ls xsgw¡ dh iÙkh rFkk rus ij Hkwjs jax ds pdÙks cu tkrs gSaA blls iQly
dh mit de gks tkrh gS rFkk nkus ekuo }kjk [kkus ;ksX; ugha jgrk gSA

2- jkbtksil (czsM eksYM) µ;g Mcy jksVh (czsM) ij mxrk gS (fp=k 2-13)

fp=k 2.13 jkbtksil dk vySafxd tuu

chtk.kq chtk.kq/kkuh

HkwLrkjh(LVksyksu)

chtk.kq/kuh /j

jkbtksbM~l (ewykHkkl)

chtk.kq

dkWY;wesyk (LrafHkdk)

chtk.kq

dkWY;wesyk (LrafHkdk)
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;fn Mcy vFok iko jksVh (czsM) dks xeZ rFkk ueh dh n'kk esa [kqyk NksM+ fn;k tk,
rks ml ij dqN gh fnuksa esa ,d #bZ&tSlk inkFkZ cu tkrk gSA ;g lajpuk vkxs pydj
dkys jax ds Liksjksa ds dkj.k èkwlj dkyh&lh gks tkrh gSA

– liQsn tky dks dod&rarq dgrs gSaA

– ekblhfy;e esa èkkxs&tSlh lajpuk,¡ fudyrh gSa tks jksVh esa Hkhrj ?kqldj ikpd ,atkbe
fudkyrh gSa (dksf'kdkckg~; ikpu) chtk.kq/kfu;ksa vkSj fiQj ;s gh lajpuk,¡ ips inkFkZ
dks lks[k ysrh gSaA

– iQiQawn dk èkwlj dkyk jax mlds Hkhrj cht.kq/kfu;ksa (Liksjsaft;e&Sporangia) uked
lajpukvksa ds cu tkus ds dkj.k gksrk gS tks xgjs jax ds chtk.kqvksa dks ckgj fudkyrh
gSA ;s gok }kjk fc[ksjs tkrs gSa vkSj vuqdwy ifjfLFkfr esa vadqfjr gks tkrs gSa rFkk
,d u;k dod&rarq fufeZr gks tkrk gSA ;g iQiQawn dk vySafxd tuu gSA

ySafxd tuu (fp=k 2-14)µnks lgorhZ ds chp la;qXeu (Conjugation) ls gksrk gSA bl
la;qXeu ls ,d ;qXek.kq (tkbxksLiksj&Zygospore) cu tkrk gS tks ,d foJke dky ds
i'pkr~ ,d chtk.kq/kuh cukrk gSA ifjiDo gksus ij Liksjasft;e iQwV tkrk gS vkSj mlds
Hkhrj ds thok.kq ckgj fNrj tkrs gSaA vuqdwy ifjfLFkfr;ksa esa Liksj vadqfjr gksdj u, ekblhfy;e
cu tkrs gSaA

fp=k 2.14 jkbtksil esa ySafxd tuu

3- dodksa ls euq";ksa esa vusd jksx gks tkrs gSa tSls nkn] ,fFkysV&iQqV vkfnA dku ds
dqN laØe.k Hkh dodksa }kjk gksrs gSaA

B. ykHkdkjh dod

– dqN e'k:e tSls ^^xqPNh** (,sykSfjdl dSisfLVªl) [kk, tkrs gSaA

– ;hLV dks czsM] ch;j] lks;k] lkWl] pht+ (iuhj) rFkk efnjk ds fuekZ.k esa (iQjesUVs'ku)
ds fy, iz;ksx fd;k tkrk gSA

– dodewy (ekbdksjkbtk) dod ikSèkksa dh tM+ksa ds lkFk jgrs gSaA bl izdkj ds lkgp;Z
ls ikSèkksa dh tM+ksa dks i;kZoj.k ls [kfut izkIr gksrk gS tcfd dod dks ikSèks ls
rS;kj Hkkstu feyrk gSA

rarq

izkd~;qXed ;qXed

vk/kj

tkbxksV

;qXek.kq cktk.kq/kuh

izkd ekbflfy;e
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– U;wjksLiksjk vkuqoaf'kdh ds {ks=k esa fd;s tkus okys iz;ksxksa esa bLrseky fd;k tkrk gSA

– dodksa ls vusd izfrtSfod (,safVck;ksfVd) izkIr gksrs gSaA isfuflfy;e uksVsVe (fp=k
2-15) ls isfuflyhu izkIr gksrh gSA blds izfrtSfodh; izHkko dh [kkst lu~ 1927

esa ,ysDtSaMj ÝySafeax }kjk la;ksxo'k gqbZ FkhA

fp=k 2.15 isfuflfy;e

ikBxr iz'u 2.5

1. uke crk,¡
(i) ml iQiQawn dk ftlls isfuflyhu dk fuekZ.k gksrk gSA

................................................................................................................

(ii) ,d ,ddksf'kdh; dodA
................................................................................................................

(iii) xsgw¡ ds fdV~V jksx (jLV Rust) ds fy, mÙkjnk;h dod dk ukeA
................................................................................................................

(iv) cklh czsM esas #bZ tSlh lagfr dk dkjd dodA
................................................................................................................

(v) dodksa }kjk euq";ksa esa gksus okys nks jksxA

................................................................................................................

lsIVe (iV) iVfoHkkftdk rarq

dksuksfM;ksiQksj (dksfufM;e/j

izkaxqy (LVsfjxek)

chtk.kq
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2- isfuflyhu ds izfrtSfodh; xq.kksa dh [kkst fdlus dh\

............................................................................................................................

vkius D;k lh[kk

izksVksfDVLVk ds varxZr izksVkstksvk] Mk;Ve o vU; 'kSoky vkrs gSaA

;s ,ddksf'kdh; ;wdsfj;ksV gksrs gSa vkSj buesa ekbVksdkWfUMª;k] xkWYth ckMh] DyksjksIykLV
(gfjryod)] ,UMksIykfTed jsfVdqye tSls vaxd ik, tkrs gSaA

izksVksfDVLV Loiks"kh] e`riks"kh o ijthoh gksrs gSaA

izksVkstksvk esa lapyu ds fy, i{kkHk (flfy;k) o d'kkHk (Ýystsyk) gksrs gSaA

buesa vySafxd o ySafxd nksuksa izdkj dk tuu gksrk gSA

izksVksfDVLVksa ds mnkgj.k iSjkehf'k;e] vehck] eysfj;k iSjklkbV] Dyksjsyk] ;wXyhuk]
DySekbMkseksukl] Likbjksxkbjk vkfn gSA

dqN izksVkstksvk jksx mRiUu djrs gSaA 'kSoky eNyh dks vkgkj iznku djrs gSa vkSj dqN
[kfutksa o foVkfeuksa ds le`¼ lzksr gSaA uhy gfjr 'kSoky ok;qe.Myh; ukbVªkstu dk
fLFkjhdj.k djrs gSaA Mk;Veksa dh fHkfÙk;ksa esa flfydk ik;k tkrk gS] ftUgsa fiQYVj o
HkfV~V;ksa ds vanj vLrj yxkus esa iz;ksx fd;k tkrk gSA

Mk;Ve lw{e ikniksa dk ,d izeq[k va'k gksrs gSa vkSj ;s vusd tyh; thoksa dk vkgkj
gSaA

izksdsfj;ksVksa esa okLrfod dsUnzd ugha gksrk gSA

izksdsfj;ksVksa esa vkuqoaf'kd inkFkZ ,dy o`Ùkkdkj Mh-,u-,- (DNA) ds :i esa gksrk gSA

DNA cSDVhfj;k dh dksf'kdk ds fo'ks"k Hkkx essa fo|eku jgrk gS ftls U;qfDyvkbM
dgrs gSaA

vfrfjDr DNA dh NksVh fjaxµIykfTeM dgykrh gSA

cSDVhfj;k pkj fofHkUu izdkj ls iks"k.k izkIr djrs gSa % Loiks"khµe`riks"kh] lgthoh] o
ijthohA

lk,ukscSDVhfj;k esa i.kZgfjr (DyksjksfiQy) gksrk gS tks izdk'k la'ys"k.k esa lgk;rk djrk
gSA

dqN cSDVhfj;k ok;qe.My dh ukbVªkstu dk fLFkjhdj.k djds e`nk dh moZjrk c<+krs
gSa vkSj dqN okfgrey ds vi?kVu esa lgk;d gksrs gSaA

dqN cSDVhfj;k gStk] Vk;iQkWbM] fVVsul o ;{ek ({k; jksx) vkfn iSnk djrs gSaA
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dqN cSDVhfj;k vR;ar pje i;kZoj.kh; fLFkfr;ksa esa Hkh thfor jgrs gSaµtSls fd] mPp
rki] mPp yo.krk o esFksu dh mifLFkfr esaA

iQatkbZ ;wdSfj;ksfVd] cgqdksf'kdh;] e`riks"kh gSaA

dod vusd izdkj ds gSaµtSls [kehj (;hLV)] Lykbe eksYM] e'k:e] 'kSd (ykbdsu)
rFkk dodewy (ekbdksjkbtk)A

;hLV ,ddksf'kdh; gSa] ftuesa lkekU;r;k eqdqyu }kjk vySafxd tuu gksrk gSA ySafxd
tuu la;qXeu ds }kjk gksrk gSA

Lykbe eksYM ,d vuko`r jsaxus okyh cgqdsanzd izksVksIykTeh lagfr gksrh gSA

'kSd (ykbdsu)] dod (iQatkbZ) o 'kSoky (,Yxh) ds lgthoh lkgp;Z gSaA

jkbtksil ,d lkekU; czsM eksYM gS tks xeZ vknZz ekSle esa cklh czsM esa liQsn :bZ
tSlh lajpuk dk fuekZ.k djrk gSA

jkbtksil chtk.kq (Liksjksa) }kjk vySafxd tuu djrk gS] vkSj ySafxd :i ls tuu ;qXek.kq
(tk;xksLiksj) mRiUu djds djrk gS tks rnqijkar Liksj mRiUu djrk gSA

xsgw¡ dk fdV~V jksx (Wheat rust) iÙkh o rus esa Hkwjs jax ds pdÙks iSnk djrs gSaA

nkn o ,FkyhV~l iQqV nks lkekU; dodtfur ekuo jksx gSaA

dqN e'k:e [kk, Hkh tkrs gSaA

[kehj (;hLV)] czsM] ch;j vkfn mRikn cukus essa dke vkrk gSA

U;wjksLiksjk vkuqoaf'kd iz;ksxksa esa dke vkrk gSA

isfulhfy;e uksVsVe ls isfuflyhu izkIr gksrh gSA

vusd nwljs dod nwljs izfrtSfod (,UVhck;ksfVDl) mRiUu djrs gSaA

ikBkar iz'u

1- thok.kq dksf'kdk dk ,d ukekafdr vkjs[k cuk,¡A

2- thok.kq o izksVksfDVLVksa ds fofHkUu izdkj ds iks"k.kksa dh lwph cuk,¡A

3- thok.kq esa f}foHkktu n'kkZus ds fy, ukekafdr fp=k cuk,¡A

4- vehck lkekU;r;k dSls tuu djrs gSa\ fp=k }kjk n'kkZb,¡A

5- ;wXyhuk dk ukekafdr fp=k cuk,¡A

6- Mk;Veksa ds D;k lkekU; xq.k gSa tks budks izksVksfDVLVksa esa lfEefyr fd, tkus dks
mfpr Bgjkrs gSa\
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7- izksVksfDVLVksa ds vkfFkZd egÙo ij la{ksi essa fy[ksaA

8- iQatkbZ ds rhu vfHky{k.k crk,¡A

9- dod ewy (ekbdksjkbtk) D;k gSa \

10- rhu gkfudkjd dodksa ds uke o buds nq"izHkko crk,¡A

11- ykHknk;d dodksa ij ,d fVIi.kh fy[ksaA

12- fuEufyf[kr ds fy, ,d ukekafdr fp=k [khaps

(i) ;hLV ds eqdqyu dh fofHkUu fLFkfr;ksa dh Ükà[kyk

(ii) czsM ij mxrs gq, eksYM dk vkofèkZr :i

ikBxr iz'uksa ds mÙkj

2-1 1- Mh,u, (DNA)

2- U;wfDyvkWbM

3- isfIVMksXykbdSu

4- d'kkHk (ÝyStsyk) ikbyl ls eksVs ,oa yacs gksrs gSA lapyu esa iz;qDr gksrs gSa
vkSj la;qXeu esa Hkh iz;qDr gksrs gSaA

5- ok;oh; thok.kq vkWDlhtu dh mifLFkfr esa 'olu djrk gSA vok;oh; thok.kq
vkWDlhtu dh vuqifLFkfr esa 'olu djrk gSA

6- Mh,u, (DNA) rarq dk ,d VqdM+k

2-2 1. (i) ,tksVkscSDVj

(ii) ySDVkscSlhyl

(iii) ekbdkscSDVhfj;e V~;qcjD;qyksfll

(iv) DykWLVªhfM;e fVVsuh

2. vkB

3- thok.kqµNksVh dksf'kdk,¡] d'kkfHkdk&fo|eku] la;qXeu }kjk ySafxd tuu]
lk;ukscSDVhfj;kµcM+h dksf'kdk,¡] dksbZ d'kkHk ugha] dksbZ la;qXeu ugha

2-3 1- izksVksfDVLVk ;wdsfj;ksV gSa@buesa okLrfod dsUnzd gksrk gSA

2- (i) ,aVvehck fgLVksfyfVdk

(ii) eysfj;k ijthoh (IykTeksfM;e)
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3- f}foHkktu

4- ekbVksdk¡fMª;k

5- ladaqpu'khy /kuh

6- d'kfHkdk (ÝyStsye)] dwVikn (L;wMksiksfM;e) ;k vehckHk (vehckWbM) (dksbZ
nks)

2-4 1- dod&rarq (gkbiQk)

2- vySafxd] ySafxd

3- fp=k 2-12 ns[ksa

4- (i) ;hLV ([kehj)

(ii) Lykbe eksYM

(iii) e'k:e ,oa VksMLVwy

(iv) 'kSd (ykbdsu)

2-5 1. (i) isfuflfy;e uksVsVe

(ii) ;hLV

(iii) iDlhfu;k xzSfeful

(iv) ekblhfy;e] jkbtksil

(v) chtk.kq

(vi) nkn] ,FkyhV~l iQqV

2. ,ySDtsaMj Ýysfeax
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3

txr~ ikni (IykaVh) vkSj txr~
izk.kh (,sfuesfy;k)

fiNys ikBksa esa vkius thoksa ds oxhZdj.k ds ewyHkwr igyqvksa ds ckjs esa tkudkjh izkIr dh vkSj
rhu fuEurj txr~ eksusjk (izksdSfj;ksfVd] ,ddksf'kdh;] fojys gh cgqdksf'kdh; vkSj rarqe;)]
izksVksfDVLVk (;wdSfj;ksfVd] ,d dksf'kdh;) o iQatkbZ (;wdSfj;ksfVd] ,ddksf'kdh; o fo"keiks"kh)
ds ckjs esa tkudkjh izkIr dhA bl ikB esa vki ckdh nks txr Iyk¡Vh (;wdSfj;ksfVd] cgqdksf'kdh;
o Loiks"kh) o ,uhesfy;k (;wdSfj;ksfVd] cgqdksf'kdh; o fo"keiks"kh) ds ckjs esa tkudkjh izkIr
djsaxsA

mn~ns';

bl ikB ds v/;;u ds lekiu ds i'pkr~ vki %

fo'ks"k thoksa dks ikni txr~ esa 'kkfey fd, tkus dk rkfdZd vkèkkj izLrqr dj ik,¡xs_

txr~ ikni dk oxhZdj.k izHkkx (fMohtu) rd dj ldsaxs_

'kSoky] czk;ksiQkbVk] VsfjMksiQkbVk] LiesZVksiQkbVk ds fof'k"V vfHky{k.kksa dk o.kZu dj ldsaxs_

LiesZVksiQkbVk izHkkx dk oxhZdj.k oxks±µftEeuksliehZ vkSj ,aft;ksliehZ rd dj ik,¡xs_

f}chti=kh dqyksa tSls ekyosslh o iQSosslh ds iz:ih y{k.k crk ik,¡xs_

,dchti=kh dqyksa tSls fyfy,lh (Liliaceae) rFkk iks,lh (Poaceace) ds iz:ih y{k.k crk
ik,¡xs_

dqN thoksa dks txr~ ,uhesfy;k (izk.kh txr~) esa j[kk tkuk rdZlaxr fl¼ dj ik,¡xs_

txr~ ,uhesfy;k dks la?kksa iQkbyeksa rd oxhZÑr dj ik,¡xs_

fofHkUu izkf.k la?kksa ds vfHky{k.k mnkgj.k lfgr ns ik,¡xs_

vkFkksZiksMk o dkMsZVk dks oxks± rd mnkgj.k lfgr oxhZÑr dj ik,¡xs_

eesfy;k (Lru/kjh izk.kh) oxZ dks izeq[k x.kksa rd mnkgj.kksa lfgr oxhZd`r dj ldsaxsA
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3.1 txr~ IykaVh (ikni) ds eq[; izHkkx

ikniksa o tarqvksa dh O;kid fofoèkrk i`Foh dh tSofofoèkrk mRiUu djus esa egÙoiw.kZ Hkwfedk fuHkkrh
gSaA vc ge ikniksa o tarqvksa ds oxhZdj.k ds fo"k; esa lh[ksaxsA

ikni cgqdksf'kdh;] ;wdsfj;ksfVd] izdk'k la'ys"kh] Loiks"kh] fojys gh fo"keiks"kh tho
gksrs gSaA budh dksf'kdk fHkfÙk;k¡ esa lsY;qyksl dh cuh gksrh gSa] ;s lHkh ,fEcz;ksiQkbV~
gksrs gSaA

ikni txr dk oxhZdj.k bl izdkj gSµ

txr~ Iyk¡Vh (,fEcz;ksiQkbVk) dks fuEu izHkkxksa esa oxhZÑr fd;k tkrk gSµ

1- czk;ksiQkbVkµczk;ksiQkbVk ikni txr~ ds mHk;pj (tyLFkypj) gSaA os vlaoguh gSaA

2- VsfjMksiQkbVkµ;FkkFkZ tM+] ruk o ifÙk;k¡ ikbZ tkrh gSaA laoguh Ård ekStwn gksrs gSaA

3- LieZsVksiQkbVkµcht mRiUu djus okys ikni gSaA laoguh Ård ekStwn gksrs gSaA

LiesZVksiQkbVk dks vkxs fuEu esa foHkkftr fd;k tkrk gS %

(a) ftEuksLiehZµvuko`r chths ikSèksA cht vaMk'k; esa can ugha gksrsA

(b) ,aft;ksLiehZµcht vaMk'k; dh nhokj ds vanj can gksrs gSaA bUgsa foHkkftr fd;k tkrk gS%

(i) f}chti=kh&Hkzw.k nkschti=k lfgr

(ii) ,dchti=kh&Hkzw.k esa dsoy ,dchti=kA

3.2 czk;ksiQkbVk (czk;ksiQkbV~l)

czk;ksiQkbV ikni txr~ ds tyLFkypj ikni gSaA ;s viuk thou pØ ty esa vkSj LFky esa iwjk djrs
gSaA ;s eq[;r;k ue o Nk;knkj Hkkxksa [kkldj igkM+h {ks=kksa esa ik, tkrs gSaA

;s os ,Eczk;ksiQkbV~l gSa ftuesa laoguh Ård ugha ik, tkrs gSa (tkbye rFkk Ýyks,e dk vHkko)]
tcfd cgqdksf'kdh; LiksjksiQkbVsa lnk xSehVksiQkbVksa }kjk ogu fd, tkrs gSaA

;FkkFkZ ifÙk;k¡ ;k tM+sa ugha gksrh] D;ksafd budk Lora=k ikni dk; ;qXedksnfHknh; (vxqf.kr)
gksrs gSaA

tuu vax lnSo ,d ;k vusd caè; (Sterile) dksf'kdkvksa dh ijrksa ls vkofjr jgrs gSaA

czk;ksiQkbV~l ds rhu izeq[k izdkj gksrs gSa %

1- piVs] fjcu iQhrk tSlsµfyojoVZ (ekdsZuf'k;k) (fp=k 3-1a)
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2- NksVs iÙkhnkj LraHkµekWl (Ý;wusfj;k) (fp=k 3-1b)

3- piVs FkSylkHk ;kuh FkSyl tSls (FkSykW;M)] ftlesa  Ükàx (gkWuZ) ln`'; chtk.kq mn~fHkn~
(LiksjksiQkbV) gksrs gSaµ gkWuZoV~Zl ;k ,UFkksfljksl

fp=k 3-1a fyojoVZ~l (ekdsZfU'k;k) fp=k 3.1b ekWl ikni (Ý;wusfj;k)

lHkh izdkj ds czk;ksiQkbVksa esa] eq[; ikni xSesVksiQkbV uked 'kjhj gksrk gSA ;g vfèkd cM+k] n`<+
o lfØ; :i ls izdk'kla'ys"kh gksrk gS ftlesa tuu vax fo|eku gksrs gSaA ekWl esa xsesVksfiQfVd
(;qXedksn~fHknh) ikni 'kjhj ,d iÙkhnkj ruk gksrk gS ftls xSeSVksiQksj (;qXedèkj) dgrs gSa ysfdu
fyojoVZ o gkWuZoVZ~l esa ikni 'kjhj lkekU;r;k ,d FkSyl gS tks fjcu ds leku ;k ân; ds vkdkj
rFkk f}ikf'oZd :i ls lefer gksrk gSA ikni 'kjhj esa tM+sa] ruk o ifÙk;k¡ ugha gksrhA ikni e`nk
ds lkFk ewykHkksa (jkbtkWbM~l) }kjk n`<+ jgrs gSa tks fd fyojoVZ~l esa o gkWuZoV~Zl esa ,ddksf'kdh;
o ekWlksa esa cgqdksf'kdh; gksrs gSA ewykHk fLFkjd (Anchorage) dh Hkk¡fr dk;Z djrs gSa vkSj Hkwfe
dh lrg ds lcls fupys Lrjksa ls ty vo'kks"k.k esa lgk;d gksrs gSaA uj tuu vax iqaèkkuh (,aFkzhfM;k)
o eknk tuu vax (vkfdZxksfu;k) gksrs gSaA ;qXed tuu vaxksa esa curs gSaA uj rFkk eknk ;qXedksa
ds lay;u ls ,d fiaM cukrk gS tks fodflr gksdj ,d LiksjksiQkbV (chtk.kksn~fHkn) cukrk gSA
LiksjksiQkbV] xSesVksiQkbV layXu jgdj ml ij Hkkstu o [kfutksa ds fy, fuHkZj jgrk gSA LiksjksiQkbV
esa chtk.kqtuu Årdksa esa fe;ksfll (vèkZlw=k.k) ds ifj.kkeLo:i vxqf.kr chtk.kq (gsIykWbM LikslZ)
curs gSa] chtk.kqvksa ds vadqj.k ls iqu% xSesVksiQkbV curs gSaA

xSesVksiQkbV esa lw=kh foHkktu gksrk gS % ;qXed (xSehV) cukus okyh izkoLFkkA

LiksjksiQkbV esa vèkZlw=k.k gksrk gS % chtk.kq (Liksj) cukus okyh izkoLFkkA

rhuksa izdkj ds czk;ksiQkbV~l thoupØ ds nkSjku ih<+h ,dkarj.k (Alternation of generation)

dk izn'kZu djrs gSaA

iqa/kuh (,UFkzhfM;k)

iqa/kkuh?kj
(,UFkzhfM;ksiQksj)

FkSyl

L=kh/kuh
(vkdhZxksfu;k)

L=kh/kuh/j
(vkfdZxksfu;ksQksj) ljy ifRr;k¡

ewykHk

oàr

xksid dSi (dSfyIVªk dSi)

chtk.kq laiqfVdk (Liksj dSIlwy)
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xSesVksiQkbfVd o LiksjkiQkbfVd izkoLFkkvksa esa varj

xSesVksfiQfVd (;qXedksn~fHkn~) izkoLFkk LiksjksiQkbfVd (chtk.kksn~fHkn~) izkoLFkk

1- gSIykWbM (vxqf.kr) izkoLFkk] lkekU;r% 1- fMIykWbM (f}xqf.kr) izkoLFkk
Loiks"kh

2- cgqdksf'kdh; ySafxd vax] ftUgsa iqa/kuh 2- fo"keiks"kh ;k vkaf'kd :i ls
vkSj L=kh/kuh dgk tkrk gSA ;qXed Loiks"kh cukus okyh lajpuk
LVsdkbytSdsV ls f?kjs gksrs gSaA chtk.kq gksrh gSA

3- ;qXed cukrh gSA 3- chtk.kq cukrh gSA

4- ;qXed ekbVksfll (lelw=kh foHkktu) 4- chtk.kq v¼Zlw=kh foHkktu }kjk
}kjk curs gSaA curs gSaA

5- izHkkoh izkoLFkk&vfèkdka'k thou 5- vYidkfyd izkoLFkk] tks xSehVksiQkbV
blh izkoLFkk esa chrrk gSA ls lac¼ jgrs gSaA

czk;ksiQkbV~l vxz.kh ouLifr gSa vFkkZr~ ;s gh lcls igys fofoèk vkokl tSls pV~Vkuksa] ykok]
ckyw] ty vkfn esa mxrs gSa rFkk e`nk ck¡/kus dk dk;Z djrs gSaA

feV~Vh dh vis{kk ekWl ikuh dks csgrj :i ls jksd ldrs gSaA bl izdkj nwljs isM+ksa ds chtksa
ds vadqj.k ds fy, ;s lw{e vkokl (Microhabitat) esa lq/kj djrs gSaA

;s eNfy;ksa o if{k;ksa ds fy, Hkkstu izksr vkSj buds lw[ks ikni if{k;ksa ds fy, ?kkslyk fuekZ.k
dh lkexzh ds lzksr gSaA

ikBxr iz'u 3.1

1- czk;ksiQkbVksa dk ,d vuwBh (vf}rh;) y{k.k crkb,A

............................................................................................................................

2- ih<+h ,dkarj.k dh ifjHkk"kk nsaA

............................................................................................................................

3- czk;ksiQkbVksa ds uj o eknk tuu vaxksa ds uke fyf[k,A

............................................................................................................................

4- czk;ksiQkbVksa dh o`f¼ ds fy, mi;qDr ifjfLFkfr;ksa dh lwph cukb,A

............................................................................................................................
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3.3 VsfjMksiQk;Vk (VsfjMksiQkbVsa)

,d iQuZ (i.kk±x) dk ikSèkk VsfjMksiQkbV gksrk gS (fp=k 3-2)

fp=k 3.2 m|ku iQuZ ds ikSèks

1- iQuZ fuEurj laoguh ikni gSaA buesa laoguh Ård nk# (tkbye) o iks"kokg (Ýyks,e) gksrs
gSa ftudh lgk;rk ls ty o iks"kd rÙo ikni 'kjhj ds lHkh Hkkxksa esa igq¡prs gSaA VsfjMksiQkbV
lkekU;r;k ue] Nk;knkj LFkku] cxhpksa ;k igkM+ksa esa ik, tkrs gSa] tgk¡ rkieku de gksrk gS]

2- eq[; ikni 'kjhj ,d LiksjksfiQfVd ;kuh chtk.kksn~fHkn~ (f}xqf.kr) iztuu dks n'kkZrk gS vkSj
blesa tM+s gksrh gSa tks tehu ds Hkhrj tkrh gSa] rkfd ty vkSj [kfutksa ds vo'kks"k.k dj ldsaA

3- LiksjksiQkbV dh ifÙk;k¡ (izi.kZ Fronds) eksVs] {kSfrt Hkwfexr rus ;k izdan (jkbtkse) ij mxrh
gSa ftuesa viLFkkfud tM+s gksrh gSaA izi.kZ dh ubZ ifÙk;k¡ o vkèkkj lw[ks Hkwjs 'kYdksa (jsesUVk)
ls vkPNkfnr jgrs gSaA

4- ubZ ifÙk;k¡ vkSj i.kZd o`Ùkh; :i ls dlh gqbZ dqaMfyr lajpuk n'kkZrh gSa (fp=k 3-29)A ifÙk;ksa
ds v{k dks izk{k (jsfdl) dgrs gSa o jsfdl ds nksuksa vksj ds i.kZdksa dks fiPNd (Pinnae)
dgrs gSaA fiPNd ds [kaMksa dks fifPNdk (fiU;wYl) dgrs gSaA

5- ifÙk;ksa dh fupyh lrg ij chtk.kq mRiUu djus okys dk; (ckWMh) fodflr gksrs gSa] ftUgsa
chtk.kq/kuh (LiksjSfUt;k) dgk tkrk gSA chtk.kq/kuh ds lewg dks chtk.kqèkkuh ds lewg dks
chtk.kq/kuh iqat (vaxzsth esa lksjkbZ&Sori] ,dopu esa lksjl dgk tkrk gS)A chtk.kq/kuh iqat
cgqdksf'kdh; lajpuk] ftls lksjlNn (baMqf'k;e) dgrs gSa] }kjk vko`fr gks Hkh ldrh gS
vkSj ugha HkhA chtk.kq/kuh (LiksjSfUt;k) esa chtk.kq tU; (chtk.kq mRiUu djus okys) Ård
dk v/Zlw=k.k (fe;ksfll) gksus ls vxqf.kr chtk.kq mRiUu gksrs gSaA

e`nkLrj

izdUn
tM+
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6- izdh.kZu i'p chtk.kqvksa dk vadqj.k gksdj muls ,d Lora=k] NksVk] FkSyl&tSlk dk; ;kuh
xSehVksiQkbV curk gS] ftls izksFkSyl dgrs gSaA izksFkSyl ij iqa/kuh (,sUFkhjhfM;k) vkSj L=khèkkuh
(vkfdZxkWfu;k) curs gSa] ftuesa Øe'k% uj rFkk eknk ;qXed curs gSaA bu ;qXedksa (xSehVksa)
dk lay;u gksus ij ;qXet (tkbxksV) curk gS] tks f}xqf.kr LiksjksiQkbV gksrk gSA

7- vifjiDo Hkzw.k xSesVksiQkbV ls iks"kd rÙoksa dk vfjty vo'kks"k.k rc rd djrk gS tc rd
fd bldh ifÙk;k¡ o tM+sa fodflr ugha gks tkrh gSaA rRi'pkr~ xSesVksiQkbV e`r gks tkrk gSA

8- xsehVksiQkbV LiksjksiQkbV ls i`Fkd] Lora=k:i ls mxrk gS vkSj bldk thoudky vYikofèk dk
gS] ysfdu ,d u;k LiksjksiQkbV ,d NksVs xSehVksiQkbV ij vLFkk;h :i ls vkfJr gksrk gSA

czk;ksiQkbVksa dh rjg buesa Hkh nks izkoLFkkvksa&xSehVksiQkbVh vkSj LiksjksiQkbVh dk
,dkarj.k gksrk gSA

ikBxr iz'u 3.2

1- VsfjMksiQkbVksa dh izHkkoh izkoLFkk dk uke crk,¡A

............................................................................................................................

2- VsfjMksiQkbVksa dh voLFkk ftlls chtk.kq (LikslZ) mRiUu gksrs gSa vkSj ftlls 'ks"k thoupØ vkxs
pyrk gS] og gSaA

............................................................................................................................

3- VsfjMksiQkbVksa dks VªSfd;ksiQkbVk ds varxZr D;ksa oxhZÑr fd;k tkrk gS\

............................................................................................................................

4- VsfjMksiQkbVksa esa uj rFkk eknk tuu vaxksa ds uke crkb,A

............................................................................................................................

5- iQuZ ds xSesVksiQkbV dk uke crk,¡A

............................................................................................................................

3.4 vuko`rchth (ftEuksLiehZ) (fteukWl = uXu] LiekZ = cht)

iq"ih ikniksa (,aft;ksLieZ) ds lkFk ftEuksLieZ feydj ,d cM+k lewg LiesZVksiQkbVk cukrs gSa (Sperma

= cht % phyte = ikSèkk) vFkkZr~ cht cukus okys ikSèksA

ftEuksLiehZ ds vuko`Ùk (uXu) chtkaM (Ovule) piVh] 'kYdh ifÙk;ksa ij] ftUgsa chtkaM/j 'kYd
(vksO;wyhiQsjl LdsYl) dgrs gSa] fo|eku jgrs gSaA ;g dkiZYl (vaMk'k;) esa can ugha jgrsA
chtkaM/j 'kYd 'kadq ds vkdkj esa O;ofLFkr jgrs gSaA
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vuko`rchth (ftEuksLiElZ) ds vfHky{k.k

1- o;Ld ikSèkk (LiksjksiQkbV) yack] dk"Bh;] cgqo"khZ o`{k vFkok >kM+h gSa ftldk ruk lkekU;r;k
'kkf[kr gksrk gS] fojys gh v'kkf[kr tSls lkbdlA ;s vfèkdrj lnkcgkj gksrs gSaA

2- ifÙk;k¡ ljy (tSls fd phM+ esa) (fp=k 3-3a) ;k la;qDr gksrh gSa (tSls lkbdl esa) (fp=k
3-3bA

3- ifÙk;k¡ f}:ih (Dimorphic) ;k dsoy ,d gh izdkj dh gksrh gSA i.khZ; ifÙk;k¡ cM+h] gjh
o fiPNkdkj ;k la;qDr o lqbZuqek gksrh gSaA ;s NksVh Vguh (okeu izjksg) ij mxrh gSa tSls
ikbul esa ;k eq[; rus ij tSlk fd lkbdl esa gksrk gSA 'kYdh ifÙk;k¡ Hkwjh o ljy gksrh
gSA

4- rus esa laoguh caMy ,d oy; esa O;ofLFkr gksrs gSa o f}rh;d o`f¼ n'kkZrs gSaA

5- ftEuksLieks± esa 'kadq yxrs gSa tks lnSo ,dfyaxh (;k rks uj ;k eknk) gksrs gSaA (fp=k 3-3c)]
fojys gh f}fyaxh tSlk fd usVe (Gnetum) esa

fp=k 3.3 la?k (iQkbye) ftEuksLieZ ds dqN mnkgj.k (a) phM+ (Pinus) dk isM+ (b) lkbdl dk isM+
(c) uj o eknk 'kadq;qDr isM+

lkbdl

phM+ dk o`{k

ubZ ySfeuy dfydk

ckSuk izjksg
{ks=k o.kZ lewg
ifÙk;kas lfgr

eq[; izjksg

uj 'kadq ckSus
izjksg ds LFkku
ij

i.kZnkx

'kadq cht (r`rh; o"kZ
esa) cht izdh.kZu ds
le;

oy; nkx

eknk 'kadq (f}rh; o"kZ esa)

phM+ dh lqbZ uqek ifÙk;ksa
ds lkFk ckSuk izjksg

eknk 'kadq (izFke o"kZ esa)

ySfeuy dfydk
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6- ijkxd.k vxqf.kr (haploid) gksrs gSa o uj 'kadq ds y?kqchtk.kq?kkuh (Microporangia) esa curs
gSaA ikbul esa] izR;sd ijkx d.k esa blds izdh.kZu ds fy, nks dks'k gksrs gSa] ftUgsa i{k dgk
tkrk gS vkSj tks ok;q }kjk cht ds izdh.kZu esa lgk;rk djrs gSaA ijkx d.k nks uj xSehV (;qXed)
cukrs gSaA

7- chtkaM ,aft;ksLie~lZ dh Hkk¡fr vaMk'k; ds Hkhrj can ugha gksrsA ;s chtkaM eknk 'kadq ds iÙkhnkj
xq#chtk.kqi.kZ (Megasporoph) ij vuko`r (uXu) :i esa curs gSa] blfy, bl ikni lewg
dks vuko`r chth ;k uXuchth dgk tkrk gSA chtkaM lkFk&lkFk curs gSa] ftuds vanj eknk
;qXed ;k vaMk mRiUu gksrk gSA chtkaM esa uj o eknk ;qXedksa dk lay;u gksrk gS] blds i'pkr~
fu"ksfpr chtkaM ls cht cu tkrk gS (ikbul esa li{k ;k i{klfgr cht)A

dqN lkekU; vuko`rchth bl izdkj gSa %

phM+ (ikbul)] jsM oqM (fldks;k)] twfuij (tqusisjl)] nsonkj (flMªl] Cedruas) vkSj lSxksike
(lkbdl)A vusd ftEuksLieks± ls bekjrh ydM+h] jsftu] rkjihu rsy o dbZ vU; mRikn tSls&lw[kk
esok] fpyxkstk vkfn izkIr gksrs gSaA lkxks (lkcwnkuk) lkbdl ds iqjkus rus ls izkIr gksrk gSA

ikBxr iz'u 3.3

1- vuko`rchth (ftEuksLieZ) dk 'kkfCnd vFkZ D;k gS\

............................................................................................................................

2- vuko`rchth (ftEuksLieks±) ds dksbZ nks lkekU; mnkgj.k nhft,A

............................................................................................................................

3- ftEuksLieks± ds nks O;kolkf;d mRiknksa ds uke nhft,A

............................................................................................................................

3.5 ,aft;ksLiehZ

3.5.1 vko`rchth (,aft;ksLiElZ)

,d izk:fid iq"ih ikni

gekjs lokZfèkd ifjfpr ikSèks tSls eVj] vke] ukfj;y] xsgw¡ o pkoy vko`rchth (,aft;ksLieZ) oxZ
ds gSaA buds cht lnSo iQyksa ds vanj can jgk djrs gSaA iQy ifjiDo fu"ksfpr vaMk'k; gksrk gSA
,d ,saft;ksLieZ ikSèks dks fp=k 3-4 esas nsf[k,A

vko`rchft;ksa (,aft;ksLieks±) dks nks lewgksa ;k oxks± esa ck¡Vk tkrk gS %

1- f}chti=kh (Dicotyledons) o 2- ,dchti=kh (Monocotyledons)
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bu nks oxks± esa varj dk vè;;u djus ds fy, fp=k 3-5 dks ns[ksa

µ vko`rchth (,aft;ksLieZ) ikSèkksa esa cht iQyksa ds Hkhrj can gksrs gSaA

µ f}chti=kh ikSèkksa esa nks chtksa ds vanj chti=k gksrs gSa tcfd ,dchti=kh ikSèkksa esa ,d chti=k
gksrk gSA

fp=k 3.4 ,d vko`rchth (,aft;ksLieZ) ikni ds Hkkx

,aft;ksLieks± o ftEuksLieks± esa varj

ftEuksLieZ (vuko`rchth) ,aft;ksLieZ (vko`rchth)

1. cht vuko`r (uXu) gksrs gSa D;ksafd os cht iQy esa can (iQy ifjiDo vaMk'k;)
vaMk'k; esa can ugha gksrsA gksrs gSaA

2. Lora=k ikni chtk.kksn~fHkn~ gksrh gS ftlesa 'kadq iQwy yxrs gSa ftuesa tuuh; chtk.kq curs gSa] ftlls
yxrs gSa tgka chtk.kq fodflr gksrs gSa vkSj ;qXedksn~fHkn~ curs gSa rFkk varr% ;qXed curs gSaA
vkxs pydj xSehVksiQkbVksa dk fuekZ.kdjrs gSa]
ftuesa ;qXed (xSekSV) gksrs gSaA

3. nk# esa eq[; :i ls ckfyZu;ka VªSdhMsa gksrh tkbye esa okfgdk,¡ o okfgfu;kas (VªSdhM) nksuksa gksrs
gSA okfgdk,a izk;% fo|eku gksrh gSA gSaA

dfydk

iq"i

tuu

iQy

ioZlfU/

iÙkh

izdk'k la'ys"k.k

ok"iksRltZu

ruk

LFkkf;Ro

vo'kks"k.k
ewy@ tM+

iksjh ;k ioZ (baVjuksM)

ioZlfU/

ifjogu esa enn djuk
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fp=k 3.5 ,dchti=kh o f}chti=kh dh rqyuk

3.5.2 vuko`rchft;ksa ds dqN dqy (iQSfeyht)

,aft;ksLieZ ikSèks IykaVh txr~ ds lcls fHkUu ,oa O;kid lnL; gSaA

iQwyksa esa vusdksa y{k.k ik, tkrs gSa tks LFkk;h gksrs gSa vkSj blfy, mUgsa ,aft;ksLieks± fofHkUu dqyksa
esa foHkkftr djus dk vkèkkj cuk;k x;k gSaA

izR;sd dqy esa ,sls ikSèks j[ks x, gSa ftuesa iQwyksa ds fofoèk Hkkxksa dh la?kVuk esa lekurk ikbZ tkrh
gSaA

ge ;gk¡ ij dsoy pkj dqyksa dk gh vè;;u djsaxsµnks f}chti=kh o nks ,dchti=kh

1- iQkcslh (Fabaceae) : eVj dqy (iQsfeyh)µblds varxZr lHkh nkysa vkrh gSaA

,dchti=kh f}chti=kh

tM+ nk#
(tkbye)
okfgdk,a

nk#
(tkbye)okfgdk,a

ruk logau c.My ,/k (dSfEc;e)

loagu c.My

iÙkh

iq"i

cht ,d chti=k nks chti=k

ia[kqM+h (ny)
ckg~;ny
iqadslj

iapr;h (isUVkesjl)

tkfydkor~
f'kjk,¡

(ifjnyiqat)
f=kr;h (Vªkbesjl)

leku
f'kjk,¡
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2- ekyoslh (Malvacae) : pkbuk jkst (iQSfeyh)

3- fyyh,lh (Liliaceae) : fyyh dqy (iQSfeyh)

4- iks,lh (Poaceae) : ?kkl iQsfeyh] blds vUrxZr vukt vkrs gSa

iQkcslh dqy (isfify;ksuslh) % ,d f}chti=kh dqy

ikSèks 'kkd ;k >kM+h gksrs gSa vkSj fojys o`{k gksrs gSaA iwiQy ,d O;kllefer (tkbxksekWiQh;) (vFkkZr~
iwiQy dsoy ,d f=kT;k }kjk nks leku Hkkxksa esa dkVk tk ldrk gS)] f}fyaxh] iw.kZ] ckg~;ny iqat
(dSfyDl) esa 5 ckg~; ny gksrs gSa tks fd tqM+s gq, gksrs gSaA dksjksyk (nyiqat) esa ik¡p ia[kqfM+;k¡]
i`Fkd~ nyh; gksrh gSaA vkdkj esa iSihfy;ksusVh; o frryh ds leku vkdkj okyh gksrh gS)A cM+h
ia[kqMh gksrh gS] ftls LVsaMMZ o nks NksVh ia[kqfM+;ksa dks i{k (foaXl) dgrs gSa vkarfjd nks NksVh ia[kqfM+;k¡
vkil esa v/k[kqyh rjg ls tqM+dj ,d dhy (keel) cukrh gSA iqeax (Qndroecium) esa 10 iqadslj
(LVsesUl) gksrs gSa tks fd (9 + 1) ds :i esa nks pDdjksa (Whorl) foU;kflr gksrs gSaA bls f}laf/
(Mkb,sMYiQl) fLFkfr dgrs gSaA (fp=k 3-6a)A tk;kax (Gynoecium) ÅèoZ] ,dkaMih
(Monocorpellary) ,ddks"Bdh (Unilocular) o cgqchtkaM ;qDr gksrk gS tks fd mikarh;
(Marginal) chtkaMklu esa foU;kflr jgrk gSA iQy ,d f'kac (iQyh) ds :i esa gksrk gSA

fp=k 3.6a eVj dk ,d iQwy

iQkcslh ds mi;ksxh ikniksa ds dqN mnkgj.k

lkekU; uke okuLifrd uke

eVj (ih) ik;le lVkboe

vjgj (fitu ih) dkt+kul dt+ku

ew¡x (xzhu xzke) iQsfl;ksyl vkWfj;l

lks;kchu Xykbflu eSDl

elwj (ysfUVy) ySal dqyhusfjl

ew¡xiQyh (xzkmUMuV) vjsfdl gkbiksft;k

puk (fpd ih) lkblj ,fj;sfVue

,d iq"i

iqadslj
dhy (ukSry)

i{kd

èot vFkok èotd
(LVS.MMZ)
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2- ekyoslh (Malvaceae)

bl dqy ds ikni 'kkd] >kM+h ;k isM+ gksrs gSaA

bl iQSfeyh ds loZJs"B mnkgj.kksa esa ls ,d fgfcLdl jkstk&lkbusafll Hibiscus rosa-sinensis

(pk;uk jkst@'kw Ýykoj ;k ns'kh Hkk"kk esa xqM+gy) gSA iQwy cM+s o vkd"kZd gksrs gSa vkSj lkekU;r;k
,dy d{kh; gksrs gSa (fp=k 3-6b ns[ksa)A

iQwy iapr;h (isUVkesjl) (lHkh pDdj ik¡p ;k ik¡p ds xq.kd gksrs gSa) f=kT;klefer
(,fDVuksekWfiQZd) gksrs gSa vFkkZr~ fdlh f=kT;k }kjk bls nks leku Hkkxksa esa ckaVk tk ldrk gSA cká
ny ds Bhd uhps ,fidsfyDl uke ls lgif=kdk (czSfDVvksy) dk ,d vfrfjDr pDdj gksrk gSA
dsfyDl esa ik¡p ckg~;ny gksrs gSa tks fd vkèkkj ij vyx&vyx ;k tqM+s gks ldrs gSaA

dkWjksyk (nyiaqt) dh ik¡p ia[kqfM+;k¡ lkekU;r;k Lora=k gksrh gSaA iqeax (,aMªksf'k;e) esaµ,dla?kh
iqadslj eksuks,MsYiQl LVsesUl dh vfuf'pr la[;k mifLFkr gksrh gSA fupys Hkkx ;k rarq fiQykesaV
tqM+dj iqadsljh ufydk dk fuekZ.k djrs gSaA tk;kax (Gynoecium) esa 5 dkiZYl] fludkiZl
(;qDrk.Mih) o vaMk'k;µ,d mèoZorhZ (Superior), iapdks"Bh; (isaVkyksD;qyj) LraHkh;
chtkaMklu ,Dlkby IyslsUVk) gksrk gSA iQy ,d laiqfVdk (dSIlwy) gksrk gSA

fp=k 3.6b ,d pk;uk jkst iQwy

dikl] fHkaMh] gkyhgkWd bl dqy ds vU; mnkgj.k gSaA

fyfy,lhµ,d ,dchti=kh dqy (fyyh dqy)

ikSèks vfèkdrj 'kkd gksrs gSa tks fd vf/dka'kr% cgqo"khZ gksrs gSaA ruk izdan (jkbtkse) ;k cYc
vkdkj dk gksrk gSA ifÙk;k¡ ekaly o LrafHkd (Hkwfexr rus ls mHkjus okyh) gks ldrh gSaA

iQwy f}fyaxah] ,fDVuksekfiQZd esa (f=kT;k lefer)] vfèkdrj f=krh; (Vªkbesjl) (lHkh pDdjks esaa
;k rks rhu bdkbZ ;k rhu ds xq.kd gksrs gSa) o tk;kax/j (gkbiksxk;Ul) gksrs gSa ifjny (isfj,UFk)
cM+k gksrk gS] dkWjksykuqek ia[kqfM+;ka lkekU;r;k 6 gksrh gSa tks rhu&rhu ds nks pDdjksa esa foU;Lr
jgrh gSaA ;s ;k rks Lora=k ;k la;qDr gksrh gSA

iqadslj

nyiqat

ckg~;
nyiqat

,sfidSfyDl

v.Mi
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iqadslj (LVsesUl) lkekU;r;k 6 (3 + 3) gksrs gSa tks ifjny ikfy;ksa ds foijhr nks pDdjksa esa fo|eku
jgrs gSaA rhu dkiZy] ;qDrkaMih (vaMk'k; mèoZ] LrafHkd chtkaMklu gksrk gSA iQy lkekU;r;k ,d
laiqfVdk (dSIlwy) gksrk gSA

fp=k 3.6c I;kt dk ikSèkk

fyfy,lh dqy ds dqN ykHknk;d ikSèkksa ds mnkgj.k

lkekU; uke okuLifrd uke

?k`r dqekjh Aloe vera (,yks osjk)

lrkoj ;k lrewyh Asparagus racemosus ,Lisjsxl jslheksll

V~;qfyi Tulipa tulip (V~;qfyik V~;qfyi)

'ka[kiq"ih (dkfygkjh) Gloriosa superba (Xyksfjvkslk lqickZ)

fyyh Lilium candidum (fyfy;e dSafMMe)

I;kt Allium cepa (,fy;e lhik)

dqy iks,lhµ,d ,dchti=kh dqy

blds ikSèks 'kkdh; gksrs gSa] cgqr gh de dk"Bh; gSa tSls xUukA iq"ioziQe df.kf'kdk (LikbdysV)
;qDr df.k'k (Likbd) (xsgw¡)A ,d NksVh df.kf'kdk esa 5 ls vfèkd iq"i ugha gksrs gSaA

iQwy cgqr NksVs vLi"V] ftlesa 'kYd&tSlh lajpuk,¡ gksrh gSaA (fp=k 3-6d)

iqadslj 3] dHkh&dHkh 6 tSls fd pkoy vkSj ck¡l esaA rhu dkisZy] ;qDrkaMi ,ddks"Bh;] vaMk'k;
mèoZ ,d v/kjh chtkaM iQy dSfjvkfIll (cht dk fNydk o vaMk'k; fHkfÙk vi`FkDdj.kh;
:i ls tqM+s gksrs gSa)

iks,lh dqy ds dqN mi;ksxh ikSèkksa ds mnkgj.k fuEuor~ gSaµ

iq"i
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lkekU; uke okuLifrd uke

pkoy Oryza sativa vksjbt+k lVkbok

xsgw¡ Triticum aestivum fVVªhde ,LVhoe

eDdk Zea mays ft+;k e+st+

xUuk Saccharum officinarum lsØe vkWfiQflusje

ljdaMk ,l- LikWuVsuh;e

tkS Hordeum vulgare gkWjfM;e oYxs;j

fp=k 3.6 (d) pkoy dk ikS/k (vksjkbtk lSVkbuk)

ikBxr iz'u 3.4

1- ,d f}chti=kh o ,d ,dchti=kh dqy dk uke fyf[k,A

............................................................................................................................

2- fuEu esa iqadsljksa dh la[;k crkb, %

(i) isfify;ksuslh ..............................................................................................

(i) ekyoslh ..............................................................................................

3- fuEu ds okuLifrd uke fyf[k, %

(a) pkoy ..............................................................................................

A – 'kk[kk dk ,d Hkkx vkofjr&i.kks±
vkSj thfHkdk (fyX;wy) ds lkFk

B – df.kf'kdkvksa (LikbdysVksa) dk
;kSfxd vlhek{k

C – iqf"ir df.kf'kdk,a rq"k (Xyweksa)
vkSj iqadsljksa ds lkFk

D – foPNsfnr df.kf'kdk,a

GI – izFke fjDr rq"k (Xywe)
GII – f}rh; fjDr rq"k
FG – iqf"ir rq"k
P – 'kfYddk (isfy;k)
L – yksfMD;wy
S – iqadslj vkSj
G – tk;kax
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(b) vjgj ..............................................................................................

(c) ?k`r dqekjh ..............................................................................................

4- ,aft;ksLieks± esa cht dgk¡ curs gSa\

............................................................................................................................

3.6 izk.kh txr~ (,sfueSyh)

blds varxZr O;kid fofoèkrk okys izk.kh gSa ftuesa dqN lkekU; y{k.k ik, tkrs gSaA

3.6.1 txr~ ,fuesfy;k (izk.kh&txr~) ds dqN lkekU; y{k.k

izk.kh cgqdksf'kdh; ;wdsfj;ksV (lqdsUnzdh ;k llhe dsanzdh) gksrs gSaA

izkf.k;ksa esa varxzZg.kh fo"keiks"kh iks"k.k ik;k tkrk gSA

buesa lapyu {kerk ikbZ tkrh gSA

buesa raf=kdk ra=k ds ekè;e ls vfèkd laosnu'khyrk ikbZ tkrh gSA

izkf.k;ksa ds oxhZdj.k dk vkèkkj

la?kVuk] lefefr] nsg xqgk] Hkzw.k dksf'kdk ijrksa dh la[;k rFkk uksVksdkWMZ (i`"BjTtq) dk gksuk ;k
u gksuk izkf.k;ksa dks O;kid Jsf.k;ksa esa foHksn djus ds eq[; y{k.k gSaA

la?kVuk (Organisation)µizkf.k;ksa ds 'kjhj cgqdksf'kdh; gksrs gSa ysfdu ;s dksf'kdk,¡ Årdksa rFkk
vax&ra=kksa esa la?kfVr gks Hkh ldrh gSa vkSj ugha HkhA

Liat tSls izk.kh dksf'kdkvksa ds lewg ek=k gksrs gSaA bl izdkj dh la?kVuk] dksf'kdh; Lrj (Celluar
level) ij gSaA ukbMsfj;uksa esa vyx&vyx izdkj dh dksf'kdkvksa ds lewg gksrs gSa tks fo'ks"k dk;Z
djrs gSaA ;s la?kVu ds Ård Lrj (Tissue Level) ij gksrs gSaA vU; lHkh izkf.k;ksa ds vax rFkk
vax ra=k gksrs gSa tks fof'k"V nsg dk;ks± ls lacafèkr gksrs gSaA ;s vax ra=k dh Js.kh ij gksrs gSaA

lefefr (Symmetry)µbldk vFkZ gS 'kjhj dks leku rFkk le:i Hkkxksa esa foHkkftr djukA
Liat vlefer gksrs gSaA ukbMsfj;k o bdkbuksMeZ ykokZ vjh; :i ls (vjh;r%) lefer gksrs gSaA
vU; lHkh izk.kh f}ik'oZr% lefer ;k i`"B&v/j (i`"Bk/j) gksrs gSaaA

nsg xqgk ;k lhykse (Coelom) % nsgxqgk og LFkku gS tks nsgfHkfÙk rFkk vkgkj uky ds chp
ik;k tkrk gSA vlhykseh (Acoelomates), (bldk vFkZ gS a = ugha coelom = nsgxqgk ;kfu izkf.k;ksa
esa nsgxqgk dk u ik;k tkuk) rFkk ;wflykseh (Eucoelomates)  (eu = okLrfod ;kfu izkf.k;ksa esa
okLrfod nsgxqgk dk gksuk) rFkk dwVlhykseh (pseudocoelomates) (pseudo = Nn~e] dwV]
coelom =  nsgxqgk ;kfu dwV nsgxqgk)A ;g okLrfod nsgxqgk ugha gSA ;g xksyÑfe;ksa esa ikbZ tkrh
gSA

Hkzw.k ijrsa (Embryonic layers)µHkzw.k esa ikbZ tkus okyh rhu dksf'kdk ijrsaµckg~; tu Lrj
(,DVksMeZ)] eè; tuLrj (eht+ksMeZ) rFkk var% tuLrj (,aMksMeZ) ls izkf.k dh nsg ds fofHkUu



fVIi.kh

thofoKku

txr~ ikni (IykaVh) vkSj txr~ izk.kh (,sfuesfy;k)

 70

ekWM~;wy - 1

fofo/rk rFkk thou dk
fodkl

Hkkx curs gSaA Liatksa rFkk ukbMsfj;k esa muds Hkzw.kksa esa eè; tuLrj (ehtksMeZ) ugha gksrhA buesa nks
gh tuu ijrsaµ,DVksMeZ rFkk ,aMksMeZ ikbZ tkrh gSa (diploblastic f}tuuLrjh)] vU; esa rhu tuu
ijrsa ikbZ tkrh gSa (triploblastic, f=ktuu Lrjh)A

uksVksdkWMZµ(i`"B jTtq)µ;g ,d Bksl 'kykdk (rod)&le gksrh gS tks iQ+kbye dkWMsZVk ds varxZr
vkus okys dqN izkf.k;ksa dh Hkzw.k voLFkkvksa ;k vf/drj o;Ld voLFkk esa ikbZ tkrh gSA os lHkh
izkf.k lewg ftuesa uksVksdkMZ ugha gksrk os vjTtqdh (non-chordates) dgykrs gSaA

txr~ ,sfuesfy;k
(cgqdksf'kdh;] ;wdsfj;ksfVd] fo"keiks"kh)

mitxr

iSjkstksvk ;weSVktksvk

1. lefefr ugha gksrhA 1. lefefr gksrh gS

2. Ård ugha gksrs gSaA 2. Ård vkSj vax Lrj dh
(dksf'kdh; Lrj dh la?kVuk) la?kVuk

iQ+kbye iksjhiQsjk

a iQ+kbye ukbMsfj;k lHkh vU; iQ+kbye
la?kVu ,o 1. Ård Lrj dh la?kVuk 1. vax ra=k Lrj dh la?kVuk

tuu ijrsa 2. nks Hkzw.k tuu ijrsa f}ttuLrjh 2. rhu Hkzw.k tuu ijrsa
(fMIyksCykfLVd) (fVªIyksCykfLVd)

lefefr vlefer vjh; lefefr f}ik'oZ lefefr
↓ ↓ ↓

iQkbye iksjhiQsjk iQ+kbye ukbMsfj;k vU; lHkh iQ+kbye

nsgxqgk vlhykseh dwV lhykseh lqlhykseh (;wflykseh)
(lhykse ugha gksrh) (vokLrfod lhykse) (okLrfod lhykse)

↓ ↓ ↓
iQ+kbye iksjhiQsjk iQ+kbye vU; lHkh iQ+kbye
ukbMsfj;k rFkk ,sLdsyfeaFkht
IySVhgfYeaFkht

i`"BjTtq uksVksdkWMZ u gksuk thou dh fdlh voLFkk
dk gksuk uku&dkMsZVk ij uksVksdkWMZ gksrk gSA
;k u gksuk dkMsZVk

3.6.2 txr ,suhesfy;k esa 'kkfey eq[; iQkbye

1. iQkbye iksjhiQsjk (mnkgj.k Liat)

eq[; y{k.k

µ 'kjhj esa vusd fNnz] ljf.k;k¡ (uky) ;k dks"B ftuls gksdj ty izokfgr gksrk gSA bls uky
ra=k (Canal System) dgrs gSaA
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µ Åijh fljs ij ,d cM+k fNnz izkL; (vkWldqye-Osculum) gksrk gSA

µ 'kjhj ds vanj ,d cM+h xqgk] Liatxqgk (Liatkslhy-Spongocoel) gksrh gSA

µ dksbZ vax] xfr'khy Hkkx ;k mikax ugha gksrsA vyx&vyx dksf'kdk,¡ viuk&viuk dk;Z djrh
gSA

µ lkekU;r;k ,d Hkhrjh dadky tks dSfYl;e ;k flfydk;qDr dafVdkvksa (spicules) ;k Liaftu
(spongin) rarq ds cus gksrs gSa ;k ;s nksuksa gh os gksrs gSaA

µ vySafxd tuu eqdqyu }kjk gksrk gS] ySafxd tuu Hkh gksrk gSA

µ yxHkx lHkh lnL; leqnzh ;k leqnz esa jgus okys gksrs gSaA

fp=k 3.7 iQkbye  iksjhiQsjk (a) lkbdkWu (b) ;wIySDVsyk (c) ;wLikWfta;k

2 iQkbye ukbMsfj;k (blesa gkbMªkHk ;kuh gkbMªk&le] tSyh fiQ'k] lh ,uheksu] ew¡xs (dksjy)
vkfn 'kkfey gSa)

eq[; y{k.k

µ 'kjhj esa dksbZ 'kh"kZ (Head) ;k fo[kaMrk (segmentation) ugha ikbZ tkrhA

µ nsg fHkfÙk esa nks ijrsaµckgjh vf/peZ (,fiMfeZl) rFkk Hkhrjh tmjpeZ (xSLVªksMfeZl) rFkk
nksuksa ds chp esa tsyhuqek vdksf'kdh; eè;'ys"k Lrj (ehtksXyh;k) gksrh gSA

µ na'k dksf'kdk,¡] uhMksCykLV (Cnidoblasts) ikbZ tkrh gSa tks fd f'kdkj idM+us ds dke vkrh
gS]

µ dadky dSfYl;eh (pwusnkj)] Ükàxh; gksrk gSa ;k gksrk gh ugha

µ vySafxd tuu eqdqyu ds }kjk LFkkuc) (ikWfyi Polyp) voLFkk esa gksrk gS rFkk ySafxd tuu
eqDr rSjus okyh (esMqlk Medusa) voLFkk esa gksrk gSA

izkL;
(vkWldqye)

vkWfLV;k

vkWfLV;k

izkL;
(vkWldqye)



fVIi.kh

thofoKku

txr~ ikni (IykaVh) vkSj txr~ izk.kh (,sfuesfy;k)

 72

ekWM~;wy - 1

fofo/rk rFkk thou dk
fodkl

µ vjh; lefefr

µ lHkh leqnzh (dsoy gkbMªk dks NksM+dj tks vyo.kty esa ik;k tkrk gS)

µ ;k rks gkbMªk] lh&,uheksu o ew¡xksa dh rjg fLFkj vFkok tSyh fiQ'k dh Hkk¡fr eqDr Iykoh ;kuh
rSjrs gq,A

fp=k 3.8 rhu lkekU; ukbMsfj;k izk.kh (a) gkbMªk (b) tSyhfiQ'k (c) lh&,uheksu

3- iQkbye IySVhgsfYeaFkht (piVs Ñfe)

eq[; y{k.k

µ yacs] dksey 'kjhj okys] i`"Bkèkjr% (i`"B&v/j :i ls) piVs Ñfe] okLrfod fo[kaMrk ughaA

µ dksbZ nsg xqgk ughaA

µ pw"kd ;k vadq'k (gqd) ;k nksuksa ftuds }kjk ;s ijiks"kh ds 'kjhj ls fpids jgrs gSaA

fp=k 3.9 iQkbye IysfVgsfyUFkht (a) Iysusfj;k (b) iQSfl;ksyk (c) Vhfu;k

Li'kZd

eq[k

dfydk Hkqtk,a

eq[k

Li'kZd

Li'kZd

eq[k

LraEHk
vk/kj

ew/kZ
(LdksysDl)

Hkkstu uyh
dkV dk ry

pw"kd

vka[k

vadq'k
(gqd)
pw"kd
(ldj)

nsg[kaM
(izksXykWfVM)

vkgkj&uyh (xV)
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µ uj ,oa eknk tuukax ,d lkFk] vf/kdka'k esa ySafxd tuu] dqN esa vySafxd tuu]

µ vkgkjuky esa dsoy ,d gh }kj&eq¡g gksrk gSA dqN izdkjksa (tSls VsioeZ esa)  vkgkjuky iw.kZr;k
vfo|ekuA

µ dqN Lora=k thou O;rhr djrs gSa ysfdu vfèkdrj ijthoh gksrs gSa

mnkgj.kµIySusfj;k (Lora=k jgus okys)]

iQSfl;ksyk (yhoj Ýyqd) ;g HksM+ ds ;Ñr dk ijthoh gSA Vhfu;k (iQhrkÑfe) ekuo vk¡r
esa ik;k tkus okyk ijthoh gSA

4- iQkbye ,sLdsyfeaFkht (Dykl uhesVksMk)

(xksyÑfe] lw=kÑfe)

eq[; y{k.k

µ yack csyukdkj 'kjhj gksrk gSaA

µ nsg xqgk dwVlhykseh (Nn~e ;k feF;k)

µ vkgkj uky nks fljksa esa [kqyrh gSµeq¡g o
xqnk

µ lsDl vyx&vyx_ uj eknk dh rqyuk
esa NksVs gksrs gSa (fp=k 3-10)

µ vfèkdrj ijthoh (i'kqvksa esa) gksrs gS
ysfdu dqN Lora=k Hkh jgrs gSaA

µ ,sLdsfjl euq"; dh vkarksa (vka=k) esa ik,
tkus okyk ijthoh xksyÑfe gSA

µ fiu oeZ (Pin Worm) o cqpsjsfj;k
(iQkbysfj;k Ñfe) dqN vU; mnkgj.k gSA

5- iQkbye ,susfyMk (dsapq, vkfn)

eq[; y{k.k

µ yacs] [kaM&;qDr] lhykse;qDr (okLrfod nsg xqgk)] Ñfe tSls izk.khA

µ 'kjhj esa 'kwd (Setae) ;k ik'oZikn (Parapodia) gksrs gSa ftuls pyus (xfr djus) esa lgk;rk
feyrh gSA

µ lqfodflr ikpu ra=k ds lkFk&lkFk nksuksa fljksa ij [kqyh vkgkj ukyA

µ mRltZu vax o`Ddd (usfizQfM;k) dgykrk gSA

eaqg

vkgkj uyh

xHkkZ'k;
o`"k.k

v.Mk'k;

xqnk  (b) uj

(a) eknk

fp=k 3.10 ,sLdsfjl (a) eknk (b) uj
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µ uj rFkk eknk tuukax ,d lkFk (tSls dsapq, esa) ;k vyx&vyx (tSls usjhl esa)A

µ iqutZuu (regeneration) vDlj gh gksrk gSA

µ tyh;] dqN LFkyh;] dqN ufydkvksa esa jgus okys o ;gk¡ rd fd dqN ijthoh Hkh gksrs gSA

mnkgj.k % usjhl] dsapq, tSls iQsjsfVek (e`nk esa Lora=k :i ls jgus okys)] fg#fMusfj;k (tksad
yhp] i'kqvksa ds ijthoh) fp=k 3-11 ns[ksa

fp=k 3.11 ,usfyMk (a) usjhl (b) iQ+sjfVek (c) fg#fMusfj;k

6. iQkbye vkFkksZiksMk (blds varxZr dsdM+k] fcPNw] dhV o edM+h ftls ywrk Hkh dgk
tkrk gS vkfn vkrs gSa)

eq[; y{k.k

µ l[kaM ([kaM;qDr) 'kjhj ftlesa 'kh"kZ] o{k rFkk mnj dk foHksnu gks ldrk gS]

µ 'kh"kZ rFkk o{k dHkh&dHkh lesfdr gksdj f'kjkso{k (Cephalothorax) cuk ysrs gSa

µ lafèk;qDr Vk¡xs] lapyu esa lgk;rk djrh gSa] izR;sd ;k dqN 'kkjhfjd [kaMksa esa ,d tksM+h Vk¡xs]
lapyu esa lgk;rk djrh gSaA

µ dkbfVuh mipeZ (D;wfVdy) dk cuk ckg~;dadky tks le;&le; ij fueksZfpr gksrk jgrk
gSA

µ uj rFkk eknk tuukax lkekU;r;k vyx&vyx

vkWFkksZiksMk dks iqu% pkj oxks± esa foHkkftr fd;k tkrk gS %

(i) ØLVsf'k;k (i) ehfj;kiksMk (ii) bUlsDVk o (iv) ,sjsfDuMk

eq[k

'kwd

i;kZf.kd
(DykbVsye)

[k.M

xqnk

vka[k

vxz pw"kd

xqnki'p pw"kd
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oxhZdj.k iQkbye laf/ikn izk.kh (vkFkksZiksMk)

oxZ 1 ,sjsfDuMk oxZ 2 ØLVsf'k;k oxZ 3 ehfj;kiksMk oxZ 4 bUlsDVk

f'kjkso{k ftlesa 2&dsyhlsjh
(izdjt) 2&iSMhiSYikbZ
(inLi'kZd) rFkk 4&tksM+h
pyu Vk¡xs gksrh gSA

mnj esa izk;% Vk¡xs ugha gksrh
gSA

vk¡[ks ljy

uj rFkk eknk tuukax
vyx&vyx

mnkgj.k fcPNw (fp=k 3-

12a)

fp=k 3.12 vkWFkksZikWM izk.kh (a) fcPNw (b) >haxk (c) feyhihM (lgL=kiknh) (d) frypV~Vk

'kjhj i`"Br%
dSjkisl ls <adk
gqvkA

f'kjkso{k esa 13

tksM+h Vkaxs
vFkok mikax

(uj tuukax
vkSj eknk
vyx&vyx)

vk¡[ksa la;qDr

uj rFkk enk
tuukax
vyx&vyx

mnkgj.k >haxk
(fp=k 3-12b)

'kjhj esa
cgqla[;d [kaMA

izR;sd [kaM esa
1&2 tksM+h Vk¡xs]
LFkyh; o gok
esa lkal ysus okys
vkFkksZiksM

vk[ksa la;qDr

uj rFkk eknk
tuukax
vyx&vyx

mnkgj.k
LdksyksisaMªk o
feyhihM (fp=k
3-12c)

'kjhj 'kh"kZ o{k
rFkk mnj esa
foHkkftr

o{k esa rhu
[kaM rFkk 3

tksM+h Vk¡xs tks
izR;sd [kaM esa
,d&,d tksM+h
gksrh gSaA

izk;% nks tksM+h
ia[k tks fiNys
nks o{k [kaMks
ij gksrs gSA

vk¡[ksa la;qDr

uj rFkk eknk
tuukax
vyx&vyx

mnkgj.k
frypV~Vk (fp=k
3-12d)

dsfylsjh (izdjt)

Vkaxsa

mnj

Mad

mnj

Vkaxsa

f'kjkso{k

,saVsuk

la;qDr vka[k

xe
u'
khy

  
Vk
axsa

vka[ksa

,saVsuk ( Ük`afxdk)

,saVsuk ( Ük`afxdk)

vka[ksa o{k

ia[k

Vkaxsa lfgr mnj
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7. iQkbye eksyLdk (fLDcM] ?kks?ksa vkW;LVj vkfn)

bu izkf.k;ksa dk 'kjhj dksey] v[kaMh; gksrk gS ftldh j{kk ds fy, dBksj dSfYl;eh dop gksrk
gSA buds pyus ds fy, budk iSj ekaly gksrk gS tks dqN ifjfLFkfr;ksa esa gfFk;kj dh Hkk¡fr Hkh
dk;Z djrk gSA mnkgj.k% ?kksa?ks] Lyx] vkW;LVj] elsy (lhih)] DySe] fLDoM~l o vkDVksil (fp=k
3-13) vkfn gSaA

eq[; y{k.k%

& v[kaMh;] dksey 'kjhj okys izk.kh] LFkyh; ;k tyh;

& ckg~; dadky ,d dop ds :i esa@tc gksrk gS rc dop ;k rks ,ddikVh (univalve) ;k
f}dikVh (bivalve) ;k dqN esa Hkhrjh gksrk gSA

& uj o eknk tuu vax vyx&vyx ;k ,d lkFk gksrk gSA

& pyus ds fy, ekaly ik¡o gksrk gSA

mnkgj.k ,iy Lusy (ikbyk] Pila)] vyo.ktyh; elsy (;wfu;ks)] dVyfiQ'k (lhfi;k)]
Lyx] vkWDVksil

fp=k 3.13 rhu eksyLd (a) ikbyk (b) ;wfuvks (c) lhfi;k

8- iQkbye bdkbuksMesZVk (blds varxZr LVkjfiQ'k] fczVy LVkj] leqnzh&vfpZu lh&dqdqEcj)

eq[; y{k.k

& leqnzh izk.kh] 'kjhj esa [kaM ugha gksrsA

& 'kh"kZ ugha gksrk] nsg lrg ij ik¡p vjh; {ks=k cus jgrs gaSA

& vjh; lefefr

& pehZ; dSfYl;eh vfLFkdkvksa dk dadky gksrk gS] ftl ij dk¡Vs cus gksrs gSaA

& lapyu xfr uky iknksa (tube feet) }kjk gksrk gSA

& uj rFkk eknk lkekU;r;k vyx&vyx gksrs gSaA

& VwV dj vyx gks x, Hkkxksa dk iqutZuu (regeneration) bl la?k dh fo'ks"krk gSA

& o;Ldksa esa vjh; vlfefr gksrh gSaA ysfdu fMaHkd esa f}ik'ohZ lefefr gksrh gSA

,dy dop

ikn

fgat Luk;q

ikn
dop

pw"kd
Hkqtk
Li'kZd
vka[k

ik'oZ i[k
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fp=k 3.14 bdkbuksMesZVk (a) ,sLVsfj;kl (rkjk ehu-Star Fish) (b) vkWfiQ;kjk

ikBxr iz'u 3.5

1- fdl la?k (iQkbye) ds lnL; esa na'kdksf'kdk,a (uhMksCykLV) ikbZ tkrh gSa\
............................................................................................................................

2- e`nk Ñfe;ksa esa D;k ik;k tkrk gS ftldh lgk;rk ls os lapyu djrs gSa\
............................................................................................................................

3- D;k lHkh IySfVgsfYeUFkht ijthoh gksrs gSa\
............................................................................................................................

4- fuEu dh fdruh tksM+h Vk¡xs gksrh gSa %

(i) dhV ......................................................................................................

(i) fcPNw ......................................................................................................

(ii) edM+h ......................................................................................................

5- rkjk ehu (LVkjfiQ'k) ds ml vax dk uke crk,¡ ftldh lgk;rk ls blesa lapyu gksrk gSA
............................................................................................................................

6- laf/ikn izk.kh la?k (iQkbye vkWFkksZiksMk) ds nks mnkgj.k nsaA
............................................................................................................................

7- mu la?kksa (iQkbyk) dk uke crk,¡ ftuesa fuEu vfHky{k.k ik, tkrs gSa %

(i) ukyikn ..................................................................................

(i) uhMksCykLV (na'kdksf'kdk,a) ..................................................................................

(ii) dkbfVuh ckg~; dadky ..................................................................................

(iv) laaf?kr la;qDr Vk¡xs ..................................................................................

(v) o`Ddd (usizQhfM;k) ..................................................................................

(vi) piVk 'kjhj o xqnkjfgr vkgkj uyh .................................................................
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3.9 la?k (iQkbye) dkMsZVk
eq[; y{k.k

µ thou dh fdlh&u&fdlh voLFkk esa i`"BjTtq (uksVksdkWMZ) ik;k tkrk gSA vf/dka'k esa blds
LFkku ij es:naM ;k jh<+ (backbone) gks tkrh gSaA

µ i`"Bh; ufydkdkj raf=kdk jTtqA

µ thou dh fdlh&u&fdlh voLFkk esa fMaHkd (ykokZ ;k o;Ld) esa Dykse fNnzksa dk ik; tkukA

µ 'kjhj esa flj] èkM+ o nks tksM+h mikax ik, tkrs gSaA

oxhZdj.k

la?k dkWMsZVk

1- mila?k (miQkbye) ;wjksdkWMsZVk 2- mila?k lsiSQyksdkMsZVk 3- mila?k oVhZczsVk

(a) uksVksdkMZ dsoy fMaHkd (ykokZ)
voLFkk esa gksrk gS (;wjks&iwaN)

(b) 'kjhj FkSyhuqek o;Ld voLFkk
esa ,d dapqd (V~;wfud) (pksy&
VsLVk) esa can gksrk gSA

(c) ikn vuqifLFkr gksrs gSaA

(d) i`"B ufydkdkj raf=kdk jTtq
fMaHkd esa gksrk gS] o;Ld esa
gzkflr

(e) mnkgj.k gMZesfu;k fp=k 3.15(a)

fp=k 3.15 dkWMsZV~ (a) gMZesfu;k (b) ,EiQhvkWDll (c) isVªksekbtksu

(a) i`"BjTtq rFkk raf=kdk jTtq
vkthou cus jgrs gSa rFkk iwjs
nsg esa vkxs ls ihNs rd cus
jgrs gSaA

(b) 'kjhj yack o ik'oZ ls piVk
gksrk gSA

(c) ikn ;k ;qfXer fiQu (i[k)
vuqifLFkr gksrk gSA

(d) i`"B ufydkdkj raf=kdk jTtq
o;Ldksa esa fo|eku gksrk gSA

(e) mnkgj.k ,EiQhvkWDll (fp=k
3-15b)

(a) i`"BjTtq ds LFkku ij
d'ks:d naM (jh<+ dh
gM~Mh) cuh jgrh gSA

(b) 'kjhj esa lqfodflr flj o
;qfXer ia[k (fiQu) ;k ikn
gksrs gSaA var%dadky mikfLFk
;k vfLFk dk cuk gksrk gSaA

(c) ;qfXer ikn (prq"ikn)
fo|eku gksrs gSaA

(d) i`"B ufydkdkj] raf=kdk
jTtq fo|eku tks fd
efLr"d o es#jTtq eas
foHkkftr gksrk gSA

(e) mnkgj.k lHkh jh<+èkkjh
izk.kh [fp=k 3-15c]

gMZesfu;k
,EiQhvkWDll

isVªksekbtksu
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mila?k (lciQkbye) oVhZczsVk ds nks vf/oxZ (lqijDykl) & ,XuSFkk (tcM+kjfgr d'ks#dh
(oVhZczsV) o uSFkksLVksesVk (tcM+k;qDr d'ks#dh) gksrs gSa

lqijDykl&,XuSFkk (tcM+k jfgr) lqijDykl&uSFksLVksesVk (tcM+k ;qDr)

(A = ugha] gnathos = tcM+k)
oxZ&lkbDyksLVksesVk Cyclostomata

(Cyclo-o`Ùkkdkj] stoma = eq¡g) Dykl (1.) dkWf.MªDFkht

tcM+s ugha gksrs Dykl (2.) vkWfLVDFkht

7 tksM+h Dykse fNnzsa Dykl (3.) ,EiQhfc;k (mHk;pj izk.kh lewg)

;qfXer i[k ugha gksrs Dykl (4.) jsIVsfy;k (ljhl`i lewg)

mnkgj.k isVªksekbtksu Dykl (5.) ,oht (i{kh lewg)

(ySEizs) (fp=k 3-15) Dykl (6.) eSesfy;k (Lruh izk.kh)

nks oxZ dh eNfy;ksa esa mikfLFk;qDr o vfLFk;qDr eNfy;k¡ 'kkfey gSaA eNfy;k¡ tyh; tho
gSaA Dykse (fxy) ls lk¡l ysus okyh o 'kYdksa (LdsYl) dh lgk;rk ls xfr djus okys izk.kh
gSaA

Dykl 1 dkWf.MªDFkht (Chondrichthyes)

(Gk dkWUMªks (Chondro) = dkfVZyst mikfLFk ichthyes = eNyh)

µ eq¡[k vèkj ij

µ iw¡N fo"keiqPNh;

µ dadky mikfLFke;

µ 5 ls 7 tksM+h fxy (Dykse)

µ vkWijdqye (Dykse vkoj.k) ugha gksrk gS

mnkgj.k&Ldksfy;ksMkWu (Scoliodon MkWx fiQ'k)

Dykl 2 vkWfLVDFkht

(Os = gM~Mh] ichthyes = eNyh)

µ eq[k varLFk

µ iw¡N leiqPNh;

µ dadky vfLFke;

µ 4 tksM+h fxy

µ vkWidqZye (Dykse vkoj.k) gksrk gSA

mnkgj.kµySfc;ks (Labeo ;k jksgw) (fp=k 3-16b)

Dyksekoj.k (fxydoj)
i`"V i[k

val i[k

fp=k (b) ySfc;ks (Labeo)

5 tksM+h Dykse fNnz
eq[k

val i[k Jksf.k i[k

iwaNvkfyaxd (DySLij)

fp=k 3-16(a) Ldksfy;ksMkWu
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1- fuEu ds uke crkb,

(i) jh<+ dh gM~Mh ;qDr izkf.k;ksa dh Js.kh

..................................................................................................................

(i) jh<+ dh gM~Mh ;qDr ysfdu tcM+k foghu lewg

..................................................................................................................

(ii) dksbZ ,d mikfLFky (mikfLFk;qDr) eNyh

..................................................................................................................

2- mikfLFky vkSj vfLFky (vfLFk;qDr) eNfy;ksa ds chp ,d vUrj crk,¡A

............................................................................................................................

3- ,d vfLFky eNyh dk uke crk,¡A

............................................................................................................................

4- la?k (iQkbye) dkWMsZVk ds rhu eq[; y{k.k crk,¡A

............................................................................................................................

oxZ (Dykl) 3 ,sfEiQfc;k (Amphibia – amphi : nksuksa] mHk;] bios = thou_ ty rFkk
LFky nksuksa ij jgus okyk izk.kh)

eq[; y{k.k

µ va'kr% ty esa vkSj va'kr% Fky ij jgrs gSaA

µ Ropk fpduh ;k [kqjnjh] xzafFk;ksa ls Hkjiwj gksrh gSaA

µ nks tksM+h ikn] iapkaxqyh; (isUVkMDVkby) vaxqfy;ksa esa u[kj ugha gksrsA

µ 'kjhj esa Li"V 'kh"kZ o èkM+] xnZu ugha gksrhA

µ nks uklk}kj (Nostril) eq[kxqgk esa [kqyrs gSaA

µ d.kZiVg f>Yyh (Tympanum) nsgfHkfÙk dh lrg ijA

µ vaMs ikuh esa nsrs gSaA

µ fMaHkd (ykokZ) voLFkk esa Dykse (fxyksa) ls rFkk o;Ld voLFkk esa iqQIiqQl ;kuh yax~l
(iQsiQM+ksa) ls lk¡l ysrs gSaA

µ ân; rhu d{kh; gksrk gSA

µ fMaHkd (ykokZ) voLFkk] iw¡N;qDr o tyh;

dqN iw¡N;qDr (lSykeSaMj) o dqN vU; iw¡Njfgr (esa<d] VksM)

mnkgj.k % lSykeSaMjk] izksfVvl (fp=k 3-17a)] jkuk (esa<d)] C;wiQks (VksM) fp=k 3-17b

bfDFk;ksfiQl (fp=k 3-17c)
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fp=k 3.17 mHk;pj (,EiQhfc;u) (a) lSykeSaMjk (b) esa<d (c) bfDFk;ksfiQl

ikBxr iz'u 3.7

1- ,d mHk;pj izk.kh ds ân; esa fdrus d{k gksrs gSa\

............................................................................................................................

2- ,d iqPNghu mHk;pj dk uke crk,¡\

............................................................................................................................

3- ^,EiQhfc;k* dk 'kkfCnd vFkZ D;k gS\

............................................................................................................................

Dykl 4 % Dykl jsIVhfy;k (Reptilia) (reptere = jsaxuk) ;s pkj Vkaxksa okys (ikn ;qDr)
;k Vkax jfgr (iknghu) jsaxusokys izk.kh gksrs gSa ftudk 'kjhj 'kYdksa ls <dk jgrk gSA ;s
tehu ij vaMs nsrs gSaA

fof'k"V y{k.k

µ LFkypj (tehu ij jgus okys) vkSj dqN typj (ikuh esa jgus okys gSa)

µ 'kjhj Ükàxh; 'kYdksa ls <dk gksrk gSA

µ Ropk 'kq"d gksrh gSA

µ ;qfXer iapkxqyh; ikn (pentadactyl) (lk¡i esa ugha gksrs gSa)A vaxqfy;ksa esa u[kj (clawed)

gksrs gSaA

µ d.kZiVg NksVh rFkk Hkhrj dks èkalh (lk¡iksa esa ugha gksrh)A

µ 'olu iQsiQM+ksa }kjk gksrk gSA

µ ân; 3 d{kh; ysfdu vkaf'kd :i ls foHkkftr fuy; (ân; 4 d{kh;] exjePNksa esa)

µ buds vaMksa esa peMs+ dk dop (vkoj.k) gksrk gSA

mnkgj.kµdNqvk (Tortoise), dweZ (VVZy)] cxhps esa ikbZ tkus okyh fNidyh (dSyksVhl)]
nhokj&fNidyh (gSehMDVkbyl)] ukx (uktk uktk)] exjePN (ØksdksMkbyl)] ?kfM+;ky
(xzsfo,fyl)

vxzikn

i'pikn
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fp=k 3.18 jsIVkby (a) dNqvk (b) nhokj&fNidyh (c) ukx (d) exjePN

Dykl 5 Dykl % ,oht (Aves) (avis = i{kh)

fof'k"V y{k.k

µ fu;rrkih (Warm blooded) (gkseksbvks&lerkih) budks var%rkih (,sUMksFkeZy) Hkh dgrs
gSaA vFkkZr~ 'kjhj dk rkieku fLFkj cuk jgrk gSA)

µ 'kjhj ds Åij fiPN (feathers) gksrs gSa] 'kYd dsoy fiNyh Vk¡xksa esa gksrs gSaA

µ 'kjhj esa rhu Hkkx 'kh"kZ] xnZu rFkk èkM+ gksrs gSaA

µ tcM+s] Ükàxh; pksap gksrh gS] fdUrq nk¡r ugha gksrsA

µ fiNyh Vk¡xksa esa pkj vaaxfy;k¡ gksrh gSa vkSj ;s if{klknu (Mky ij cSBus dh foziQ;kfofèk) pyus
;k rSjus vkfn ds fy, vuqdwfyr gksrh gSaA

µ gfM~M;ksa esa ok;q xqgk,¡ gksrh gSa (okfry vkfLFk;k¡) ftlls 'kjhj gYdk gksrk gSA

µ vxzikn ia[kksa esa :ikarfjr gksrs gSa ftuls mM+k tk ldrk gSA

µ ân; 4&d{k okyk] 'olu ds fy, iqiQiqiQl (iQsiQM+s) ftuds lkFk ok;qdks"k (air sac) tqM+s
jgrs gSaA

µ okd~ ;k 'kfCnuh (lk;fjaDl] syrinx) 'okluyh rFk 'olfu;ksa ds lafèk LFky ij gksrk gSaA

µ eknk esa dsoy ck;k¡ vaMk'k; gksrk gS ('kjhj&Hkkj esa cpr)

µ lHkh vaMiztd (oviparous) (vaMs nsrs gSa)] vaMksa esa ihrd (yok) dh vfèkd ek=kk rFkk
dop dSfYl;eh gksrk gSA

mnkgj.k % 'kqrqjeqxZ (Struthio),  dhoh (Abteryx), eksj (Pavo), dcwrj (Columba), dkSvk
(Corvus), vkfn fp=k 3-19

fp=k 3.19 ,oht (a) 'kqrqjeqxZ (b) dhoh (c) dcwrj (d) dkSvk
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ikBxr iz'u 3.8

1- ,d tyh; ljhl`i dk uke crkb,\

............................................................................................................................

2- fuEu ds ân; esa fdrus d{k gksrs gSa %

(i) fNidyh .....................................................................................................

(i) exjePN .....................................................................................................

3- if{k;ksa ds okd~ ;a=k dks D;k dgrs gSa\

............................................................................................................................

oxZ (Dykl) 6 eSesfy;k (Mamma = Lru)

eq[; y{k.k

µ 'kjhj ij cky gksrs gSaA

µ nqXèk (Lru) xzafFk;k¡ ik;h tkrh gSaA

µ Ropk esa Losn o rsy xzafFk;k¡ gksrh gSaA

µ 'kjhj 'kh"kZ] xnZu] èkM+ o iw¡N esa foHkkftr gksrk gS] dqN esa iw¡N ugha gksrhA

µ ckg~; d.kZ ckgj dh rjiQ fudys gq, (d.kZiYyo&pinna) ik, tkrs gSaA

µ maxfy;ksa ds fljksa ij lkekU;r;k u[kj] uk[kwu vFkok [kqj gksrs gSaA

µ narfoU;kl xrZnUrh (thecodont) gksrs gSaA (tcM+ksa dh gfM~M;ksa ds xM~<+ksa esa nkar fVds jgrs gSa)
vkSj lkekU;r;k fo"kenUrh (heterodont) gksrs gSa (pkj fHkUu izdkj ds nkar ik, tkrs gSa)A

µ xnZu esa lkr d'ks#d (vertebrae) gksrh gSaA

µ lerkih] fu;rrkih o ân; pkj d{k okyk gksrk gSA

µ o`"k.k (testis) mnjckg~; (;kuh mnjxqgk ls ckgj gksrs gSa) vkSj o`"k.k dks"k (scrotal sac)esa
fo|eku jgrs gSaA

µ f'k'kqizt (cPpksa dks tUe nsrs gSa) dqN vkfne Lruh (primitive Mammals) vaMizt (vaMksa
dks tUe nsus okys) gksrs gSaA

µ xHkZ dk iks"k.k ek¡ ds vijk (IySlsaVk placenta) ls gksrk gSA
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Dykl eSeksfy;k dk oxhZdj.k

1 mioxZ izksVksFkhfj;k 2 mioxZ esVkFkhfj;k 3 mioxZ ;wFksfj;k

(a) dksbZ ckgjh dku ugha (a) ckgjh dku gksrs gSaA (a) ckgjh dku gksrs gSaA
gksrsA

(b) nk¡r dsoy cPpksa esa (b) nk¡r cPpksa o o;Ldksa (b) nk¡r cPpksa o o;Ldksa nksuksa esa
nksuksa esa gksrs gSa gksrs gSa

(c) vijk ugha gksrhA (a) Hkzw.k ds iks"k.k ds fy, (a) vijk gksrh gSA
vijk ugha gksrhA

(d) Lru xzafFk;ksa esa pwpd (d) Lru xzafFk;k¡ gksrh gSaA (d) Lru xzafFk;k¡ gksrh gSaA
(nipples) ugha gksrsA

(e) eknk,¡ vaMiztd gksrh (e) cPps vifjiDo iSnk gksrs (e) cPps ifjiDo n'kk esa iSnk
gSA mnkgj.k % Md gSaA eknkvksa esa f'k'kq/kuh gksrs gSa (vkxs ds oxhZdj.k
fcy IySfVil (cPps ds fy, FkSyh) o mnkgj.k uhps fn, x, gSaA)
vkSjfuFkksfjdal eklqZfi;e gksrh gS mnkgj.kµ

(fp=k 3-20a) daxk: (eSØksil) (fp=k 3-20b)

fp=k 3.20 (a) MdfcYM IySVhil (b) daxk:

if{k;ksa o Lruh izkf.k;ksa ds 'kjhj dk rkieku fLFkj jgrk gSA mUgsa lerkih
(homoiolhermal) izk.kh dgrs gSaA

mioxZ ;wFkhfj;k dks fiQj dbZ x.kksa (vkWMZjksa) esa Hkh foHkkftr fd;k tkrk gSA buesa ls dqN fo'ks"k
x.k bl izdkj gSaA

vkWMZj 1: jksMsfU'k;k (Rodentia)

µ 'kkdkgkjh ,oa LFkyh; gksrs gSaA

µ ÑUrd nk¡r yacs o iSus NSuh tSls gksrs gSaA

µ vxzikn i'piknksa ls NksVs gksrs gSaA

mnkgj.kµpwgk] fxygjh (fp=k 3-21) fp=k 3.21 fxygjh
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vkWMZj 2µdkbjkWIVsjk (Chiroptera)

µ ;s mM+us okys Lruh gSaA

µ vxzikn mM+us ds fy, vuqdwfyrA

µ peZ izlkj (Ropk dk oyu vFkkZr~ iSVSft;e Patagium) ia[k dh rjg dke djrk gSA

µ i'pikn irys vkSj NksVsA

µ jkf=kpj (jkf=k esa lfØ;)A

µ pexknM+ dh n`f"V {kh.k gksrh gSA os izfrèofu
fuèkkZj.k (echolocation) dh lgk;rk ls oLrqvksa
ls Vdjkus ls cprs jgrs gSaA os ijkJO; rjaxs
(lqijlksfud oso~l) mRiUu djrs gSa tks oLrqvksa ls
Vdjkdj okil vkrh gSa vkSj budh lgk;rk ls os
oLrq dh fLFkfr dk irk yxkrs gSaA ;g fofèk jMkj
dh Hkk¡fr dk;Z djrh gSA

mnkgj.kµpexknM+ (fp=k 3-22)

vkWMZj 3µdkfuZoksjk (Carnivora)

µ ekalkgkjh Lruh

µ yacs] uqdhys rst jnud nkar ftuls ekal iQkM+us esa
lgk;rk feyrh gSA

µ vaxqfy;ksa esa rst u[kj (claws)

mnkgj.kµ'ksj] ck?k] fcYyh] dqÙkkµ(fp=k 3-23)

vkWMZj 4 izkbesVht (Primates)

µ efLr"d cgqr fodflrA

µ vk¡[ksa flj esa vkxs dh fn'kk esa ns[kus ds fy, foU;kflr gksrh gSa ftlls f}us=kh n`f"V (ckbuksD;qyj
fotu & xaHkhj voxe cks/ depth perception) esa lgk;rk feyrh gSA

µ xnZu xfr'khy gksrh gSA

µ iknksa esa ik¡p&ik¡p vaxqfy;k¡ ftuesa piVs uk[kwu gksrs gSaA

µ gkFk dk vaxwBk o iknkaxq"B (iSjksa ds vaxwBs) ,d nwljs
lkeus (;kuh idM+us ds fy, vuqdwfyr) gksrs gSaA

µ o{k ij nks Lru fo|eku gksrs gSaA

mnkgj.k canj (fp=k 3-24)] yaxwj] vkneh

fp=k 3.22 pexknM

fp=k 3.23 ck?k

fp=k 3.24 canj
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vkWMZj 5 flVsf'k;k (Cetacea)

µ tyh;

µ vxzikn :ikUrfjr gksdj iSMy cu tkrs
gSaA

µ xnZu ugha gksrhA

µ eNyh tSlh vkÑfr ysfdu 'olu iQsiQM+ksa
}kjk gksrk gSA

mnkgj.kµfrfe (àsy whale) (fp=k 3-25)

vkWMZj 6 izkscksflfM;k (Proboscidea)

µ cM+s vkdkj ds 'kkdkgkjh] LFkyh; gksrs gSaA

µ Åijh gksaB vkSj ukd vkil esa tqM+dj ,d yach
xfr'khy lwaM cu tkrh gSA

µ Åijh tcM+ksa esa dsoy ,d tksM+h Ñard (bulkbtj)
gksrs gSa tks uj esa xtnar cu tkrs gSaA mnkgj.kµgkFkh
(fp=k 3-26)

vkWMZj 7 vaxqykVk (ungulata)

µ [kqjnkj Lruh ;kuh iSjksa esa [kqj gksrs gSa

µ 'kkdkgkjh gksrs gSa

µ lkekU;r;k ikyrw tkuoj gksrs gSaA

µ Lru mnjh; o pwpqd (teats) ;qDr gksrs gSaA

mnkgj.kµfgju] xk;] HksM+ (fp=k 3-27)

ikBxr iz'u 3.9

1. dkWye I esa fn, x, enksa dks dkWye II ds enksa ls esy djkb,¡

dkWye I dkWye II

(i) ekuo (d) dkfuZoksjk

(i) IySVhil ([k) vaxqykVk

(ii) ck?k (x) izkbesV~l (izkbesVht)

(iv) àsy (?k) izksVksFkhfj;k

(v) ?kksM+k (Ä) esVkFkhfj;k

(vi) daxk: (p) flVsf'k;k

fp=k 3.26 gkFkh

fp=k 3.27 fgju

fp=k 3.25 àsy
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2- Lrfu;ksa ds ml lewg dk uke crkb;s ftlesa fuEufyf[kr ik;s tkrs gSa%

(i) vaMizt (vaMk nsus

okys) Lruh ..................................................................................

(i) /kuh (FkSyhnkj) Lruh ..................................................................................

(ii) ekalkgkjh Lruh ..................................................................................

(iv) tyh; Lruh ..................................................................................

(v) mM+us okys Lruh ..................................................................................

3- og dkSu&lk ,d vfHky{k.k gS ftlds vkèkkj ij dqN izkf.k;ksa dks Dykl eSesfy;k esa j[kk
x;k gSA
............................................................................................................................

4- ,d Lruh dk uke crkb, ftlesa f'k'kq/kuh (eklwZfi;e) gksrk gSA
............................................................................................................................

5- dkMsZVksa ds fdl ,d lewg esa cky ik, tkrs gSa\
............................................................................................................................

vkius D;k lh[kk

izk.kh cgqdksf'kdh; ;wdSfj;ksV gksrs gSa] ftuesa fo"keiks"kh iks"k.k] lapyu rFkk raf=kdk ra=k }kjk
laosnu'khyrk ikbZ tkrh gSA

buesa dksf'kdh; Lrj dh la?kVuk la?k (iksjhiQsjk)] Ård Lrj dh la?kVuk (la?k ukbMsfj;k)
rFkk vax Lrj dh la?kVuk (vU; izkf.k la?kksa esa) gksrh ikbZ xbZ gSA

budk 'kjhj vlefer (iksjhiQsjk)] vjh; :i esa lefer (ukbMsfj;k) rFkk f}ik'oZr% lefer
gksrk gS (nwljs izkf.k la?k esa)

txr~ ,suhesfy;k dks nks lewgksa esa foHkkftr fd;k x;k gSµvi`"BjTtqdh vkSj jTtqdh

xSj dkMsZVk esa rhu mila?kµ;wjksdkMsZVk] lsiQsyksdkWMsZVk rFkk cVhZczsVk vkrs gSaA oVhZczsVk esa nks lqij
Dykl vkrs gSaµ,XuSFkk (tcM+kfoghu) rFkk uSFksLVksesVk (tcM+k ;qDr)

uSFksLVksesVk esa 6 Dykl vkrs gSaµdkWf.MªDFkht (mikZfLFk;qDr eNfy;k¡) vkfLVDFkht (vfLFky
eNfy;k¡)] ,sEiQhfc;k (esa<d)] jsIVhfy;k (fNidyh) ] ,oht (i{kh)] eSeSfy;k (pwgs)

iksjhisQjk dh igpku vkL; (vkWfLV;k)] izkL; (vkWldqye)] Liatxqgk (Liatkslhy) vkSj fouky
ra=k gksrh gSA

ukbMhfj;k esa uhMksCykLV (na'k dksf'kdk,¡)] lhysaVsjkWu (nsgxqgk) rFkk ikWfyi ,oa esMqlkWbM gksrs
gSaA
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IysVhgSfYeaFkht (piVs Ñfe) esa FkksM+s ls izk.kh eqDr thoh ijarq vfèkdka'kr% ijthoh gksrs gSa
tSls iQhrkÑfe o ;Ñr i.kkZHk (fyoj Ýywd)

,sLdsyfeUFkht+ la?k ds uhesVksM Dykl esa xksy Ñfe vkrs gSaA

,susfyMk (dsapq, vkfn) esa esVkesfjd fo[kaMu (lsxesaVs'ku) rFkk o`Ddd (nephridia) gksrs
gSaA

vkWFkzksZiksMksa esa lafèkr mikax o dkbfVuh miRopk (D;wfVfdy) (ckg~;% dadky) ik;k tkrk gSA

ekSyLdk esa dksey 'kjhj okys izk.kh gksrs gSa ftlds Åij dSfYl;eh dop p<+k gksrk gSA

bdkbuksMesZVk esa daVhyh Ropk okys izk.kh gksrs gSa ftuesa lapkyu ds fy, ukyikn gksrs gSaA

dkMsZVk esa fdlh&u&fdlh voLFkk ij rhu y{k.k vo'; gksrs gSaµ

(i) uksVksdkWMZ (i) i`"Bh; [kks[kyk raf=kdk jTtq (ii) Dykse fNnzsa

mHk;pj (,sfEiQfc;u) ty vkSj Fky nksuksa ij jgrs gSa rFkk mudh vaxqfy;ksa esa u[kj ugha gksrs
gSaA

jsIVhfy;k esa  Ükàxh; 'kYd gksrs gSa tks fd 'kjhj dks vko`r djrs gSaA ;s vfèkdrj Fkypj gksrs
gSaA

oxZ (Dykl) ,oht esa i{kh vkrs gSaµmM+us okys d'ks#dh&ftuesa vxzikn ia[kksa ds :i esa :ikarfjr
gks x, gSaA

Lruh izkf.k;ksa esa cky o Lru xzafFk;k¡ gksrh gSa ftuls f'k'kq dks fiykus ds fy, nwèk fudyrk
gSA

Iyk¡Vh txr~ dks nks Hkkxksa esa ck¡Vk x;k gSµczk;ksiQkbVk rFkk VªSfd;ksiQkbVk

czk;ksiQkbVk ikSèkksa ds tyLFkypj gSa vkSj vlaoguh;qDr gSaA

czk;ksiQkbVksa dk izèkku iknidk; xSehVksiQkbV gksrk gS] LiksjksiQkbV xSehVksiQkbV ij yxk jgrk gSA

VsfjMksiQkbVksa dk eq[; ikni dk; LiksjksiQkbV gksrk gSA

IykaVh ds nksuksa lewgksa esa ih<+h ,dkarj.k gksrk gSA

ftEuksLieZ o ,asft;ksLieZ cht cukus okys ikSèks gksrs gSaA

ftEuksLieks± esa cht vuko`r gksrs gS] tcfd ,saft;ksLieZ esa cht vaMk'k; esa can gksrs gSaA

f}chti=kh o ,dchti=kh ikSèkksa esa eq[; varj chti=kksa dh la[;k esa gksrk gSA

czSfldslh o ekyoslh f}chti=kh dqy (iQsfeyh) gSa tcfd iks,lh o fyfy,slh ,dchti=kh
dqy gSaA
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ikBkar iz'u

1- Iyk¡Vh txr ds eq[; oxZ D;k&D;k gSa\

2- czk;ksiQkbVksa ds nks eq[; izdkj D;k&D;k gSa\

3- xSehVksiQkbV (;qXedksn~fHkn~) rFkk LiksjksiQkbV (chtk.kqn~fHkn~) esa foHksn dhft,A

4- ih<+h ,dkarj.k dks ifjHkkf"kr dhft,A

5- VsfjMksiQkbVksa dks VªSfd;ksiQkbVk esa D;ksa j[kk tkrk gS\

6- ,sfUt;ksLieZ o ftEuksLieks± esa foHksn dhft,A

7- f}chti=kh o ,dchti=kh ikSèkksa esa dksbZ rhu eq[; varj crkb;sA

8- ,saft;ksLieks± dh rhu dqyksa (iQsfeyh) ds uke crkb;s rFkk izR;sd dk ,d&,d y{k.k crkb,¡A

9- izk.kh dh ifjHkk"kk nhft,A

10- mnkgj.k nsrs gq, txr~ ,sfuesfy;k esa fuEufyf[kr ds uke fyf[k,µ

(i) rhu izdkj dh lfefr;k¡ (Symmetry)

(ii) rhu izdkj ds la?kVuk Lrj

11- f=kdksjdh (fVªIyksCykfLVd) 'kCn dk D;k vFkZ gS\

12- izeq[k vjTtqdh la?kksa ds uke fyf[k,A izR;sd dk ,d&,d eq[; y{k.k rFkk ,d&,d mnkgj.k
nhft,A

13- fuEu esa ,d&,d izeq[k varj crkb,µ

(i) pØeq[kh (lkbDyksLVkse) rFkk vU; eNfy;k¡

(i) dkWf.MªDFkht rFkk vkWfLVdFkht mnkgj.k nsaA

14- esa<+dksa dks Dykl ,sfEiQfc;k esa D;ksa j[kk tkrk gS\

15- ljhl`iksa (jsIVkbyksa) ds nks fo'ks"k y{k.k crkb,] ik¡p ljhl`iksa (jsIVkbyksa) ds mnkgj.k  nhft,A

16- if{k;ksa ds dksbZ rhu y{k.k crkb, ftuds }kjk os ok;q thou ds fy, vuqdwfyr gksrs gSaA u
mM+ ldus okys if{k;ksa ds dksbZ nks mnkgj.k nsaA

17- eSesfy;k ds rhu y{k.k crkb, rFkk izksVksFkhfj;k] esVkFkhfj;k rFkk ;wFkhfj;k esa dksbZ ,d varj
crkb,\

18- eSesfy;k ds fdUgha ik¡p x.kksa (vkMZjksa) ds uke crkb,A izR;sd x.k dk ,d&,d fo'ks"k y{k.k
rFkk ,d&,d mnkgj.k nhft,A
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3-1 1. ;s viuk thou pØ ty vkSj Fky esa iwjk djrs gSaA

2- xSehVksiQkbV izkoLFkk dk LiksjksiQkbV izkoLFkk ds lkFk ,dkarj Øe dk gksuk

3- ,saFkhjhfM;k (iqa/kuh) rFkk vkfdZxksfu;k (L=kh/kuh)

4- BaMs rFk vknZz LFkku

3-2 1- LiksjksfiQfVd] 2- LiksjksiQkbV] 3- buesa laoguh Ård gksrs gSa]

4- iqa/kuh (,saFkhjhfM;k) rFkk L=kh/kuh (vkfdZxksfu;k)] 5- izksFkSyl

3-3 1- vuko`r cht] 2- lkbdl rFkk ikbul]

3- bekjrh ydM+h] jsftu (jky)

3-4 1- iQkcslh] iks,lh] 2- 10] vuar

3- (i) vksjkbtk lsVkbok (Oryza sativa)

(i) dStSul dktu (Cajanus cajan)

(ii) ,syks ckjcsMqfeUl

4- fu"kspu ds i'pkr~ vaMk'k; esa

3-5 1- ukbMsfj;k] 2- lsVh] 3- ugha

4- (i) 3] (i) 4 (ii) 3

5- uky ikn] 6- >haxk] feyhihM rFkk vU; dksbZ

7- (i) bdkbuksMesZVk (i) ukbMhfj;k

(ii) vkWFkzksZiksMk (iv) ,sLdsyfeaFkht

(v) ,suhfyMk (vi) IysVhgsfYeUFkht

3-6 1. (i) cVhZczsVk] (i) ,XuSFkk (ii) LdkWfy;ksMkWu

2- var%dadkyµvfLFky eNfy;ksa esa vfLFkdh o mikfLFky&eNfy;ksa esa mikfLFk dh cuh

;k

5 ls 7 tksM+h Dykse (fxy) mikfLFk&ehuksa esa rFkk 4&tksM+h vfLFky ehuksa esa

3- ysfc;ks] 9 dryk
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4- (i) thou dh fdlh&u&fdlh voLFkk esa ukWVksdkMZ dk gksuk]

(i) i`"Bh; ufydkdkj raf=kdk jTtq

(ii) thou dh fdlh voLFkk esa fxy njkjksa dk gksuk]

3-7 1- rhu 2- bfDFk;ksfiQl

3- ikuh o tehu nksuksa ij jg ldrs gSaA

3-8 1- dNqvk] leqnzh lk¡i 2- rhu vkSj pkj

3- lkbfjaDl ('kfCnuh)

3-9 1- (i) vkSj c (ii) vkSj d (iii) vkSj a (iv) vkSj f

(v) vkSj b (vi) vkSj e

2- (i) izksVksFkhfj;k] (i) esVkFkhfj;k] (ii) dkfuZoksjk

(iv) flVsf'k;k] (v) dkbjksIVsjk

3- Lru ;k nqXèk xzafFk;ka

4- daxk:

5- eSesfy;k
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4

dksf'kdk & lajpuk ,oa izdk;Z

lHkh tho thou dh lajpukRed o izdk;kZRed bdkb;ksa ls feydj curs gSa] ftUgsa ^dksf'kdk,¡*
dgk tkrk gSA dqN tho tSls cSDVhfj;k] izksVkstksvk o dqN 'kSokyksa dk 'kjhj ,d gh dksf'kdk ds
cus gksrs gSa tcfd mPprj dod] ikSèks vkSj izk.kh vusd dksf'kdkvksa ls feydj cus gksrs gSaA ekuo
'kjhj yxHkx ,d fVªfy;u dksf'kdkvksa ls feydj cuk gSA

dksf'kdk,¡ vkdkj o lajpuk esa fHkUu&fHkUu gksrh gSa D;ksafd os fofHkUu dk;ks± dks djus ds fy,
vuqdwfyr gksrh gSaA ysfdu lHkh tSfod dksf'kdkvksa ds ewyHkwr vo;o leku gksrs gSaA bl ikB esa
vki lHkh dksf'kdkvksa dh ewyHkwr lajpuk ds ckjs esa vè;;u djsaxsA vki dksf'kdk foHkktu ds
izdkj rFkk fufgr izfØ;kvksa ds ckjs esa Hkh tkudkjh izkIr djsaxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

bl ckr dks mfpr Bgjk ik,¡xs fd dksf'kdk lHkh thoksa dh ewyHkwr lajpukRed ,oa izdk;kZRed
bdkbZ gSA

dksf'kdk ds vo;oksa dh lwph cuk ik,¡xs o dksf'kdk fl¼kar crk ik,¡xsA

izko~QosaQnzdh (izksosQfj;ksfVd) o lqdsanzdh (;wdSfj;ksfVd) dksf'kdkvksa esa Hksn dj ik,¡xsA

ikni o lqosaQnzdh&dksf'kdkvksa esa Hksn dj ik,¡xsA

fpg~fur vkjs[k dh lgk;rk ls ikni o izkf.k dksf'kdkvksa dh lajpuk dk fu:i.k dj ldsaxsA

IykT+ek f>Yyh] dksf'kdk fHkfÙk] vrnzZO;h; tkfydk ,UMksIykfTed jsVhdqye& (ER)' i{ekHk
(lhfy;k)] d'kkfHkdk (ÝyStsyk)] osQanzd (U;wfDy;l)] jkbckslkse] ekbVksdkWfUMª;k] gfjr
yod (DyksjksIykLV)] xkWYth ckWMh] ijvkWDlhlkse] XykbZvkWDlhlkse o ykblkslkse dh lajpuk
o dk;ks± dk o.kZu dj ik,¡xsA

dksf'kdk v.kq vFkkZr~ ty] [kfut vk;u] dkcksZgkbMsªV] fyfiM] ,sehuks vEy] izksVhu
U;wfDy;ksVkbM] U;wfDyhd vEy] (izfd.o) ,at+kbe] foVkfeu] gkWeksZu] LVsjkWbM osQ ,sYosQykWbMksa
ds lkekU; egÙo dk o.kZu dj ik,¡xsA

dksf'kdk foHkktu dh vko';drk dks mfpr Bgjk ik,¡xsA
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dksf'kdk pØ dh fofHkUu izkoLFkkvksa dk o.kZu dj ik,¡xsA

dsanzdiz:i (dsfj;ksVkbi) 'kCn dh O;k[;k dj ik,¡xs vkSj dsanzdiz:i&fo'ys"k.k vkSj bldh
lkFkZdrk egRo crk ik,¡xsA

4.1 dksf'kdk rFkk dksf'kdk fl¼akr

4-1-1 dksf'kdk osQ vè;;u esa ,sfrgkfld ?kVuk

,UVkWu okWu Y;wosugksd }kjk lw{en'khZ dk vkfo"dkj dj fy, tkus ds ckn] jkWcVZ gqd us lu~ 1665
esa dkdZ ds ,d VqdM+s dks ekbØksLdksi ls ns[kk vkSj ik;k fd ;g NksVs&NksVs mi[kaMksa ls feydj
cuk Fkk ftls mlus ̂ lsy* (Cells) dgkA ge fganh esa dksf'kdk dgrs gSA ySfVu Hkk"kk esa ̂ lsy* dk
vFkZ NksVk lk d{k gksrk gSA lu~ 1672 esa Y;wosugksd us cSDVhfj;k] 'kqØk.kq o yky #fèkj df.kdk,¡
ns[khas tks lHkh dksf'kdk,¡ FkhaA lu~ 1831 esa baXySaM ds ,d oSKkfud jkWcVZ gqd us ns[kk fd lHkh
dksf'kdkvksa ds eè; esa ,d dk; ik;k tkrk gS ftls mUgksaus dsUnzd (U;wfDy;l& Nucleus) dgkA

4-1-2 dksf'kdk&fl¼kar

1838 esa ,e-ts- 'yhMu o fFk;ksMksj 'okWu us dksf'kdk fl¼kUr dk izfriknu fd;k] ftlds vuqlkj%

lHkh tho dksf'kdkvksa ds cus gksrs gSaA

dksf'kdk gh thou dh lajpukRed ,oa dk;kZRed bdkbZ gS] vkSj

dksf'kdk,¡] igys ls gh fo|eku dksf'kdkvksa ls mRiUu gksrh gSaA

dksf'kdkvksa esa vkÑfr vkSj vkdkj dh n`f"V ls dkiQh fofoèkrk ikbZ tkrh gS (fp=k 4-1)A izkf.k;ksa
dh raf=kdk&dksf'kdkvksa esa yacs&yacs izoèkZ cus gksrs gSaA budh yackbZ dbZ lsUVhehVj gks ldrh gSA
is'kh dksf'kdk,¡ vkdkj esa nh/hZo`Qr (yEch) gksrh gSaA 'kqrqjeqxZ (Ostrich) dk vaMk lcls cM+h
dksf'kdk (75 mm) gSA dqN ikni dksf'kdkvksa esa eksVh fHkfÙk gksrh gSA fofHkUu thoksa esa dksf'kdkvksa
dh la[;k esa Hkh O;kid fofHkUurk ikbZ tkrh gSA

4.1.3 dksf'kdk

dksf'kdk dks thonzO; dh ,d ,slh bdkbZ ds :i esa ifjHkkf"kr fd;k tk ldrk gS] tks ,d IykTek
f>Yyh ls f?kjh gks vkSj ftlesa ,d dsUnzd gksA thonzO; thou iznku djus okyk nzO; gS ftlesa
dksf'kdknzO; o dsUnzd fo|eku gksrs gSaA dksf'kdknzO; esa vusd dksf'kdk&vaxd gksrs gSa tSls
jkbckslkse] ekbVksdkWfUMª;k (lw=kdf.kdk,¡)] xkWYth&dk;] IykfLVM (yod) ykblkslkse (y;u&dk;)
o ,UMksIykfTed jsfVdqye (varnzZO;h tkfydk)A ikni dksf'kdkvksa ds dksf'kdknzO; esa vusd èkkfu;k¡
(vacuoles) ikbZ tkrh gSa ftuesa vthfor inkFkZ tSls fØLVy] o.kZd vkfn ik, tkrs gSaA thok.kq
esa u rks dksf'kdk vaxd ik, tkrs gSa vkSj u gh Li"V fufeZr dsUnzd ysfdu izR;sd dksf'kdk ds
rhu eq[; vo;o gksrs gSa %

IykT+ek f>Yyh (Plasma membrane)

dksf'kdknzO; (Cytoplasm)

DNA, cSDVhfj;k esa vuko`r o vU; thoksa esa dsUnzdh; f>Yyh ls vko`r
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dksf'kdkvksa dh nks ewyHkwr fdLesa

dksf'kdkoSKkfud dksf'kdkvksa dks nks ewyHkwr fdLeksa esa ck¡Vrs gSa (fp=k 4-1)A muds Hksnksa dks uhps
nh xbZ lkj.kh (fp=k 4-1) esa n'kkZ;k x;k gSA os tho ftuesa ,d Li"V :i ls fufeZr dsUnzd ugha
gksrk] izko~QosaQnzdh ;k vlheosaQnzdh (izksdSfj;ksV) dgykrs gSa tSls thok.kqA vU; lHkh esa Li"V :i
ls fufeZr dsUnzd gksrk gS tks fd dsUnzd f>Yyh ls f?kjk jgrk gSA lqosQanzdh ;k lheosaQnzdh (;wdSfj;ksV)
dgrs gSaA

lkj.kh 4-1 ;wdSfj;ksfVd o izksdSfj;ksfVd dksf'kdkvksa esa varj

;wdSfj;ksfVd dksf'kdk izksdSfj;ksfVd dksf'kdk
(eu = true, okLrfod] Karyon = osaQnzd) (pro = vkjafHkd@vkfn Karyon = dsUnzd)

1. dsUnzd lqLi"V] mlds Åij lqfufeZr dsUnzd 1. dsUnzd Li"V ugha gksrk] ;g ,d dsUnzd
f>Yyh gksrh gSA {ks=k ^dsUnzdkHk* (Nucleoid) ds :i esa gksrk gSA

blesa dsUnzd f>Yyh ugha gksrhA
2. nksgjh f>Yyh okys dksf'kdkaxd tSls 2. ,d f>Yyh okys dksf'kdk fiaM tSlsµehlkslkse

ekbVksdkWfUMª;k] ,aMksIykfTed jsfVdqye] ekStwn gksrs gSaA ,aMksIykfTed jsfVdqye tkyd]
xkYth ckWMh ekStwn gksrs gSaA ekbVksdkWfUMª;k] yod] yk;kslkse tSls lw{edk; vkSj

xkYth dk; ugha gksrs gSaA
3. jkbckslkse& 80 S 3. jkbckslkse& 70 S
4. dksf'kdk esa nks Li"V {ks=k] vFkkZr~ dksf'kdknzO; 4. ,sls dksbZ {ks=k ugha gksrsA

vkSj dsUnzd gksrs gSaA
5. Lih'kht ds vuqlkj izfr dsanzd esa xq.klw=kksa dh 5. izR;sd dksf'kdk esa dsoy ,d xq.klw=k gksrk gSA

la[;k nks rFkk mlls cgqr vf/d gks ldrh gS
6. gj ,d xq.klw=k jSf[kd gksrs gSa vkSj buds nksuksa 6. xq.klw=k o`Ùkh; gksrk gS vkSj ,d fcanw ij dksf'kdk

fljs eqDr gksrs gSaA f>Yyh ls tqM+k jgrk gSA
7. izR;sd xq.klw=k esa ,d jSf[kd nksgjh jTtqdh 7. xq.klw=k esa ,dy nksgjk jTtqdh (LVªkaMsM) o`Ùkkdkj

(LVªkaMsM) DNA fgLVksuksa ls ;qDr gksrk gSA DNA v.kq gksrk gS ij blds fgLVksu ugha gksrkA
8. izR;sd xq.klw=k esa ,d lsaVksfe;j gksrk gS tks 4. xq.klw=k esa lsaVªksfe;j ugha gksrkA

xq.klw=k dks nks Hkqtkvksa esa ckaVrk gSA fiQj Hkh
;fn lsUVªksfe;j vaR;d gksrk gS rks xq.klw=k esa
dsoy ,d Hkqtk gksxhA

fp=k 4.1a lqosaQnzdh; dksf'kdk fp=k 4.1b izko~QosaQnzdh; dksf'kdk
(tSlk fd bySDVªkWu ekbZØksxzkiQ esa ns[kk x;k)
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tc ,d dksf'kdk dks vYVªklsaVªhÝ;wt esa ?kqekdj blds vo;oksa dks rksM+k ;k fo[kafMr fd;k
tkrk gS rks ;wdSfj;ksfVd o izksdSfj;ksfVd dksf'kdkvksa osQ volknksa osQ jkbckslkse vyx&vyx
xfr ij uhps cSB tkrs gSaA volkn xq.kkad (coeffient of sedimentation) dks LosMcxZ bdkbZ
ds :i esa fu:fir fd;k tkrk gS o S }kjk n'kkZ;k tkrk gSA

ikni dksf'kdk,¡ o izkf.k dksf'kdk,¡ Hkh ,d&nwljs ls dbZ izdkj fHkUu gksrh gSa tSlk fd lkj.kh
4-2 esa fn;k x;k gS vkSj fp=k 4-2 esa n'kkZ;k x;k gSA

lkj.kh 4-2 ikni dksf'kdk rFkk izkf.k dksf'kdk esa vUrj

ikni dksf'kdk izkf.k dksf'kdk

1. dksf'kdk f>Yyh ds pkjksa vksj lsyqykst 1. dksbZ dksf'kdk fHkfÙk ugha gksrhA ckgjh lajpuk
dh cuh dksf'kdk fHkfÙk gksrh gSA dksf'kdk f>Yyh ;k IykTek f>Yyh gSA

2. jl/kfu;k¡ vke rkSj ij cM+s vkdkj 2. jl/kfu;k¡ vkerkSj ij ugha gksrh ;fn
dh gksrh gSA gksrh Hkh gSa rks lkekU;r;k NksVs vkdkj

dh gksrh gSaA

3. IykfLVM ekStwn gksrs gSaA 3. IykfLVM ugha gksrsA

4. xkYthdk; tkfydk; (fMfDVvkslkse&dictyo- 4. xkYthdk; lqfodflr vkSj nks flLVjuh;qDr
somes) uked bdkb;ksa ds :i esa gksrh gSaA gksrh gSA

5. rkjdosaQnz (lsafVªvksy) ugha gksrsA 5. rkjdosaQnz (lsafVªvksy) ekStwn gksrs gSaA

fp=k 4-2 (d) lkekU;hd`r ikni dksf'kdk fp=k 4.2 ([k) lkekU;hd`r izkf.k dksf'kdk

ikBxr iz'u 4.1

1- ubZ dksf'kdk,¡ dgk¡ ls mRiUu gksrh gSa\

............................................................................................................................

LVkpZd.k

dsUnzd
dsfUnzd
dsUnzd
f>Yyh

jl/kuh ;k
/kuh

DyksjksIykfLVM

thonzO;

IykTek
f>Yyh

ekbVªksdkWfUMª;k
lsyqyksl

dksf'kdk fHkfRr

var%nzO;h tkfydk

jkbckslkse

xkWYth dk;
fiukslkbV /kuh

lsUVªhvksy (rkjdosaQnz

dsfUnzd
dsUnzd

thonzO;
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2- ^dksf'kdk&fl¼kar* dk izfriknu djus okys oSKkfudksa ds uke crkb;s\

............................................................................................................................

3- ml dksf'kdk vaxd dk uke crkb;s tks ikni dksf'kdk esa gksrk gS ysfdu izkf.k dksf'kdk esa
ugha gksrkA

............................................................................................................................

4- izko~QosaQnzdh; (izksdSfj;ksfVd) dksf'kdk o lqosaQnzdh; (;wdSfj;ksfVd) dksf'kdk esa nks varj crk,¡A

............................................................................................................................

4.2 dksf'kdk ds ?kVd rÙo

dksf'kdk ds eq[; vo;o (1) dksf'kdk&f>Yyh (2) dksf'kdknzO; o (3) dsUnzd gksrs gSaA

4.2.1 dksf'kdk f>Yyh (IykTek f>Yyh)

izR;sd dksf'kdk dh ,d lhekdkjh lhek gksrh gS ftls dksf'kdk&f>Yyh ;k IykT+ek f>Yyh ;k
IykT+ekysEek dgrs gSaaA ;g ,d ltho f>Yyh gksrh gSA izkf.k&dksf'kdkvksa esa ;g lcls ckgjh ijr
gSA ysfdu ikni dksf'kdkvksa esa] dksf'kdk f>Yyh ds ckgj ikbZ tkrh gSA

;g yphyh gksrh gS vkSj vanj (tSlk dh vehck dh [kkn~; /kuh) ;k ckgj (tSlk dh vehck
esa owQVikn dk fuekZ.k) dh vksj eqM+ ldrh gSA

IykT+ek f>Yyh izksVhu o fyfiMksa (lipids) dh cuh gksrh gSA izksVhu o fyfiMksa ds foU;kl ds vusd
ekWMy izLrqr fd, x, gSaA flaxj o fudylu (1972) }kjk fn;k x;k rjy ekstsd ekWMy
(ÝywbMekstsd ekWMy) O;kid :i ls LohÑr ekWMy gSA bls fp=k 4-3 esa n'kkZ;k x;k gSA

rjy ekstsd ekWMy ds vuqlkj

(i) IykT+ek f>Yyh iQkWLiQksfyfiM v.kqvksa dh nksgjh fyfiM ijr gksrh gS ftlds Hkhrj vusd izdkj
ds izksVhu var%LFkkfir jgrs gSaA

(ii) izR;sd iQkWLiQksfyfiM v.kq ds nks Nksj gksrs gSaA ,d ckgjh tyjkxh fljs vFkkZr~ ty dks viuh
vksj vkdf"kZr djus okyk Nksj] vkSj dsanz dh vksj fufnZ"V Hkhrjh vFkkZr~ fljk tyfojkxh] ty
dks fodf"kZr djus okyk NksjA

(iii) izksVhu ds v.kq nks izdkj ls O;ofLFkr jgrs gSa %

(a) ifjèkh; izksVhu ;k ckg~; izksVhu % ;s fyfiM dh nksgjh ijr ds ckgjh o van:uh
lrgksa ij fo|eku gksrs gSaA

(b) vaxHkwr ;k vkarfjd izksVhu % ;s izksVhu fyfiM dh ijr dks Hkhrj ls iwjh rjg ls ;k
vkaf'kd :i ls Hksnrs gq, fLFkr gksrs gSaA
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fp=k 4.3 dksf'kdk f>Yyh dk rjy ekstsd ekWMy

izdk;Z %

(i) IykT+ek f>Yyh dksf'kdk ds Hkhrj ds lHkh Hkkxksa dks ?ksjs j[krh gSA

(ii) ;g dksf'kdk dks vkÑfr iznku djrh gS (izkf.k dksf'kdkvksa esa) mnkgj.k ds rkSj yky :fèkj
dksf'kdkvksa] raf=kdk dksf'kdkvksa] vfLFk dksf'kdkvksa vkfn dh fof'k"V vkÑfr IykT+ek f>Yyh
ds dkj.k gh gksrh gSA

(iii) blesa ls gksdj fof'k"V inkFkZ dksf'kdk ds Hkhrj ;k ckgj vk tk ldrs gSa ysfdu lHkh inkFkZ
ughaA vr% bls p;ukRed :i ls ikjxE; (Selectively permeable) dgk tkrk gSA

NksVs v.kqvksa dk ifjogu (tSls Xyqdksl] ,sehuks vEy] ikuh] [kfut vk;u] vkfn) NksVs v.kq
IykTek f>Yyh ds vkj&ikj fuEufyf[kr rhu fofèk;ksa ls ifjogu dj ldrs gSaA

(i) folj.kµfofHkUu inkFkks± ds v.kq viuh mPprj lkanzrk ds {ks=k ls viuh fuEurj lkanzrk okys
{ks=k esa pys tkrs gSaA blds fy, ÅtkZ dh vko';drk ugha gksrh] mnkgj.k fdlh dksf'kdk
esa Xywdksl dk vo'kks"k.kA

(ii) ijklj.kµ,d vèkZikjxE; f>Yyh ds ekè;e ls ty v.kqvksa dk viuh mPprj lkanzrk okys
{ks=k ls viuh fuEurj lkanzrk okys {ks=k esa pys tkukA ijklj.k esa dksbZ ÅtkZ O;; ugha gksrhA
bl izdkj dh xfr lkanz.k izo.krk gksdj gksrh gSA

(iii) lfØ; ifjoguµtc dqN v.kqvksa dh xfr dh fn'kk folj.k dh xfr ds foijhr gksrh gS
vFkkZr~ viuh fuEurj lkanzrk ds {ks=k ls mPprj lknzrk ds {ks=k dh vksj] rc blesa dksf'kdk
dks lfØ; iz;kl djuk iM+rk gS ftlesa ÅtkZ dh vko';drk gksrh gSA ;g ÅtkZ ATP (,sMhukslhu
VªkbiQkWLiQs+V) ls izkIr gksrh gSµlfØ; ifjogu fdlh okgd (Carrier) v.kq }kjk Hkh gks
ldrk gSA

XykbdksizksVhu
XykbdksfyfiM

fyfiM f}ijr

izksVhu v.kq tks f>Yyh osQ
vkj&ikj tkrs gSa vkSj nksuksa
lrgksa ij fn[kk;h iM+rs gSaA

dksysLVªky
izksVhu v.kq dsoy
f>Yyh ds ,d vksj

fyfiM&v.kq

vèkzqoh;
iqPN
/zqoh;
flj

IykTek f>Yyh vuqizLFk
dkV esa
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cM+s v.kqvksa dk ifjogu (Fkksd ifjogu)

cM+s v.kqvksa osQ Fkksd ifjogu ds fy, f>Yyh viuk Lo:i o vkÑfr cny ysrh gS] ;g nks izdkj
ls gksrk gSA

(i) ,aMkslkbVksfll (endocytosis) (inkFkZ dks Hkhrj dh rjiQ ysuk)

(ii) ,DlkslkbVksfll (exocytosis) (inkFkZ dks ckgj fudkyuk)

,aMkslkbVksfll nks izdkj dk gksrk gSA

,aMkslkbVksfll

Hk{kdk.kq fozQ;k@dksf'kdk'ku iQSxkslkbVksfll dksf'kdkik;u fiukslkbVksfll

1- Bksl inkFkks± dks xzg.k djuk 1- rjy cwandksavksa dks xzg.k djuk

2- f>Yyh d.k ds pkjksa vksj ckgj dh 2- f>Yyh Hkhrj dh rjiQ ?ksjk&lk cukdj
rjiQ ?ksjk&lk cukdj ,d xqgk cuk I;kysuqek lajpuk cuk ysrh gS] ftlds
ysrh gS vkSj bl izdkj d.k dks pkjksa Hkhrj cwand pwl yh tkrh gSaA
vksj ls ?ksj ysrh gS (fp=k 4-4d)

fp=k 4.4 (d) iQSxkslkbVksfll vkSj ([k) fiukslkbVksfll dk vkjs[kh fu:i.k

dksf'kdk f>Yyh inkFkks± osQ dksf'kdk osQ vanj vkus&tkus dk fu;a=k.k djrh gSA ;fn dksf'kdk f>Yyh
viuk lkekU; izdk;Z ugha dj ikrh gS rks dksf'kdk ej tkrh gSA

dksf'kdk fHkfÙk

thok.kq vkSj ikni dksf'kdkvksa esa lcls ckgj dk vkoj.k] tks fd IykTek f>Yyh ds ckgj gksrk
gS] mls dksf'kdk fHkfÙk dgrs gSaA dksf'kdk fHkfÙk ds ckjs esa ge vc vè;;u djsaxsA

dksf'kdk lrg f>Yyh

iqfVdk esa dksf'kdk mRikn gksrs gSaA

,d vrZos'ku (ikWosQV) esa f>Yyh
rjy ls Hkjh gksrh gSA

ukekafdr iqfVdk ls muds vanj Hkjs
nzO; ds LoHkko ds vuqlkj dksf'kdk
ds vusdksa Hkkx xqtjrs gSa

f>Yyh cawnd osQ pkjksa vksj can
gks tkrh gSa] vkSj ,d iqfVdk
cukrh gSA
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thok.kq dh dksf'kdk&fHkfÙk isfIVMksXykbdkWu dh cuh gksrh gSA uhps ikni dksf'kdk fHkfÙk dh lajpuk
o izdk;Z dk o.kZu fd;k x;k gSA

(d) lajpuk

µ lHkh ikni dksf'kdvksa esa ikbZ tkus okyh lcls ckgjh] futhZo ijr

µ Lo;a dksf'kdk }kjk lzkfor

µ ikniksa esa lsyqyksl dh cuh gksrh gS ysfdu blesa vU; jklk;fud inkFkZ Hkh ekStwn gks ldrs
gSa tSls isfDVu o fyfXuu

µ dksf'kdk&fHkfÙk dks cukus okys inkFkZ lekax ugha gksrs] cfYd eghu js'kksa vFkok rarqvksa ds :i
esa gkrs gSa ftUgsa lw{erarqd (microfibrils) dgrs gSaA

µ ;g fHkfÙk iryh (1 ekbØkWu) gks ldrh gS vkSj ikjn'khZ Hkh] tSlh fd I;kt dh ijrksa dh
dksf'kdkvksa esa] ysfdu dqN vU; ekeyksa esa ;g eksVh Hkh gks ldrh gS tSls fd dk"B dh
dksf'kdkvksa esaA

([k) izdk;Z

& dksf'kdk&fHkfÙk dksf'kdk ds Hkhrjh uktqd Hkkxksa dh lqj{kk djrh gSA

µ dM+h gksus ds dkj.k] ;g dksf'kdk dks vkÑfr iznku djrh gSA

µ dM+h gksus ds dkj.k] ;g dksf'kdk dks iQwyus ugha nsrh] vkSj bl izdkj dksf'kdk ds Hkhrj LiQhfr
(turgidity) cuh jgrh gS tks dksf'kdk ds fy;s vusd izdkj ls ykHkdkjh gksrh gSA

µ blesa gksdj ty rFkk vU; jlk;u dksf'kdk ls ckgj vkSj mlds Hkhrj eqDr :i ls vk tk
ldrs gSaA

µ lehiorhZ dksf'kdkvksa dh izkFkfed fHkfÙk esa fNnz gksrs gSa ftuls ,d dksf'kdk dk dksf'kdknzO;
nwljh dksf'kdk ds dksf'kdknzO; ls tqM+k jgrk gSA ;s dksf'kdk nzO;h; rarq tks ,d dksf'kdk
dks nwljh dksf'kdk ls tksM+rs gS IykTeksMsLek (Plasmodesma) uke ls tkus tkrs gSaA

µ nks lehiorhZ dksf'kdk,¡ ,d nwljs ls ,d tksM+us okys inkFkZ (fpifpis) ls caèkh jgrh gSa bls
eè;orhZ yesyk dgrs gSa tks dSfYl;e isfDVusV dk cuk gksrk gSA

ikBxr iz'u 4.2

1- folj.k o ijklj.k dks ifjHkkf"kr djsaA

............................................................................................................................
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2- lfØ; ifjogu dk D;k vFkZ gS\

............................................................................................................................

3- Hk{kdk.kqfozQ;k (iQSxkslkbVksfll) o dksf'kdkik;u (fiukslkbVksfll) ds chp varj crk,¡A

............................................................................................................................

4- fuEufyf[kr esa esy djk,¡ %

(i) tyjkxh fljk@Nksj (d) dksf'kdk&fHkfÙk

(ii) lw{erarqd ([k) fyfiMksa ds Hkhrjh Nksj

(iii) rjy ekstsd ekWMy (x) rjy cwand

(iv) tyfojkxh Nksj (?k) fyfiMksa ds ckgjh Nksj

(v) dksf'kdkik;u (fiukslkbVksfll) (Ä) fudYlu vkSj flaxj

5- ikni dksf'kdk fHkfÙk ds nks izdk;Z crk,¡A

............................................................................................................................

4.3 dksf'kdknzO; rFkk dksf'kdkvaxd

dksf'kdnzO; esa vusd dksf'kdk vaxd gksrs gaS ftuds ckjs esa vc ge i<+saxs %

1- os dksf'kdk vaxd tks ÅtkZ dks vkc¼ o fueqZqDr djrs gSaµmnkgj.k ekbVksdkWf.Mª;k vkSj
dyksjksIykLV (gfjryod)

2- tks lzkoh gSa ;k la'ys"k.k o ifjogu esa lgk;rk djrs gSa tSlsµxkWYth dk;] jkbckslkse o
,UMksIykfTed jsfVdqye (varnzZO;h tkfydk)

3- xfr'khyrk ds fy;s vaxdµ i{ekHk (flfy;k) rFkk (ÝyStsyk) d'kkfHkdk

4- vkRe?kkrh (suicidal) FkSfy;k¡ mnkgj.kµyk;lkslkse (y;udk;)

5- dsUnzd (U;wfDy;l) tks dksf'kdk dh leLr xfrfofèk;ksa dks fu;af=kr djrk gS vkSj vkuqoaf'kd
inkFkZ dk okgd gSA

4.3.1 ekbVksdkWfUMª;k vkSj DyksjksIykLVµÅtkZ ifjorZd (VªkaliQkeZj)

ekbVksdkWfUMª;k (tks ikni vkSj izkf.k dksf'kdkvksa nksuksa esa fo|eku gksrs gSa)] ÅtkZ&ekspd gksrs gSa
vkSj DyksjksIykLV (tks dsoy gjs ikSèkksa esa ik;s tkrs gSa) ÅtkZ&izxzkgd (Energy trapers) gksrs gSaA

ekbVksdkWfUMª;k (,dopu&ekbVksdkWfUM;ku)

µ izdk'k lw{en'khZ esa cgqr NksVh lw=kkdkj lajpuk ds :i esa fn[kkbZ nsrs gSaA budk vkdkj yxHkx
0-5 ls ysdj 1-0 ekbØksehVj rd gks ldrk gSA
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µ budh la[;k izfr dksf'kdk lkekU;r% dqN lSdM+ksa ls ysdj dqN gtkj rd gks ldrh gS] (lcls
de la[;k ;kfu dsoy ,d) ekbVksdkWfMª;kWu ,d 'kSoky (ekbØkseksukl Micromonas) esa
gksrh gSA

lajpuk

,d ekbVksdkWfUMª;u dh vk¡rfjd lajpuk dh lkekU; :i&js[kk tSlk fd bySDVªkWu lw{en'khZ esa fn[kkbZ
nsrh gS] fp=k 4-5 esa n'kkZb xbZ gSA fuEuµHkkxksa ij è;ku nhft;s %

fp=k 4.5 ,d ekbVksdkWfUMª;ku dh lajpuk

µ fHkfÙk nksgjh f>Yyh dh cuh gSA

µ Hkhrjh fHkfÙk ̂ fØLVh* (Cristae) uked lajpukvksa ds :i esa varoZfyr gksrh gS] tks fd ̂vkèkk=kh*
(eSfVªDl) uked van:uh mi[kaM esa iz{ksfir jgrs gSaA

izdk;Z % ikb:fod vEy (Xywdkst+ dk fo?kVu mRikn) dk vkWDlhdj.k djds ÅtkZ dk ekspu
djrk gS tks fd ATP ds :i esa lafpr gks tkrh gS rkfd vko';drk iM+us ij rqjar bLrseky dh
tk ldsA bl izfØ;k dks dksf'kdh; 'olu Hkh dgrs gSA blosQ dkj.k ekbVksdkWfUMª;k dks dksf'kdk
dk ^'kfDr ?kj* dgk tkrk gSA

ÅtkZ&ekspu esa Xywdksl dh fu;fr dk ljyhÑr izokg&pkVZ %

dksf'kdk nzO; esa Xywdksl] 2 ikb#fod vEy v.kqvksa ekbVksdkWfUMª;k ds Hkhrj ,sflfVy
dksf'kdk esa izos'k djrk gS ds :i esa fo?kfVr gks tkrk -CO-A vkWDlhÑr gksdj CO2,

(6 dkcZu ijek.kq) ;qDr gS (3 dkcZu ijek.kq) ;qDr H2O vkSj ATP cuk nsrk gSA

IykfLVM (yod)

dsoy ikni dksf'kdkvksa esa ik;s tkrs gSaA ;s jaxghu vFkok jaxhu gks ldrs gSaA bl rF; ds vkèkkj
ij] rhu izdkj ds IykfLVM gks ldrs gSa %

vk/k=kh (esfVªDl)

jkbckslkse DNA oy;

vkUrfjd f>Yyh

fØLVh

ckg~; f>Yyh

DNA dk rarq xqPN (jTtqd),atkbe LFky fuEu ds Åij
NH

2
 lewg ls dqN vehuksa

vEy gksrs gSA
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(i) 'osryod (Y;wdksIykLV) (Leucoplast)µliQsn vFkok jaxghu

(ii) o.kZyod (ØkseksIykLV) (Chromoplast)µuhys] yky] ihys bR;kfn

(iii) gfjryod (DyksjksIykLV) (Chloroplast)µgjs

4.3.2 DyksjksIykLV (gfjryod)

lHkh gjs ikni dksf'kdkvksa ds dksf'kdk nzO; esa ik, tkrs gSaA

budh la[;k 1 ls 1008 rd dqN Hkh gks ldrh gSA

lkekU;r% fMLd tSls ;k xksykdkj (tSls fd lkekU; ikSèkksa dh dksf'kdkvksa esa)] dqN ikSèkksa
esa] tSls Likbjksxkbjk esa] fjcu tSls] vFkok vU; 'kSoky] DySekbMkseksukl (Chlamydomonas)

esa I;kysuqek]

lajpuk ,dy gfjryod (DyksjksIykLV) dh lajpuk dh lkekU; :ijs[kk fp=k 4-6 esa n'kkZbZ
xbZ gSA

fp=k 4.6 ,dy gfjryod dh lajpuk

fuEufyf[kr Hkkxksa dks è;kuiwoZd nsf[k;s %

nksgjh f>Yyh dh cuh fHkfÙkµvFkkZr~ ckgjh fHkfÙk rFkk Hkhrjh fHkfÙk] vla[; LVSd (pV~Vs) lewg
ftUgsa xzsuk (,dcpu & xzSue) dgrs gSa tks iVfydkvksa }kjk ijLij tqM+s jgrs gSaA

dks'k&tSls ftls FkkbysdkWbM (Thylakoid) (tks ,d nwljs ds Åij fLFkr gksrs gSa) dgrs gSa
vkSj vkil esa feydj xzSue cukrs gSaA

DyksjksIykLV ds vanj ,d rjy ekè;e LVªksek Hkjk jgrk gS

izdk;ZµDyksjksIykLV gh og LFky gS tgk¡ izdk'k&la'ys"k.k (Photosynthesis) (lw;Z ds izdk'k
dh mifLFkfr esa ty o dkcZu MkbvkWDlkbM ds tfj;s 'kdZjk dk cuuk) dh fØ;k lEiUu
gksrh gSA

vizdk'kh; vfHkfØ;k ds
fy, LVªksek ,d LFky gSA

ysfeyh

izdk'kh; vfHkfØ;k ds fy,
xzsue ,d LFky gSA

LVªksek

FkkbysdkWbM dh la[;k izfr xzsue 2

– 100 rd gks ldrh gSA
xzsue fMLd ds vkdkj ds f>Yyhe; FkSys ftUgsa
FkkbysdkW,M dgrs gS] fufeZr gksrs gSa

,d xzsue] ftlesa 46-60 xzsuk
izfr DyksjksIykLV gksrs gSaA

vkUrfjd f>Yyh

ckg~; f>Yyh
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DyksjksIykLV cuke ekbVksdkWfMª;k

D;k vki dYiuk dj ldrs gSa fd ;s nksuksa dksf'kdkaxd fdl izdkj ,d nwljs ds foijhr gSaA buesa
ls ,d rks lkSj&ÅtkZ dks xzg.k djds mls ,d tfVy v.kq ds :i esa cny nsrk gS (izdk'k&la'ys"k.k
}kjk) tcfd nwljk tfVy v.kq dks fo?kfVr djds ÅtkZ fueqZDr djrk gS ('olu }kjk)

ekbVksdkWfMª;k vkSj DyksjksIykLV esa lekurk,¡

nksuksa esa gh viuk&viuk DNA (vkuqoaf'kd inkFkZ) vkSj lkFk gh viuk&viuk RNA (izksVhu
la'ys"k.k ds fy;s) gksrs gSaA bl izdkj os dsanzd dh lgk;rk ds fcuk gh vius gh fdLe ds dksf'kdkaxd
vfèkd la[;k esa cuk ldrs gSaA

pw¡fd DyksjksIykLVksa o ekbVksdkWf.Mª;k esa viuk DNA (vkuqoaf'kd inkFkZ) o Lo;a ds jkbckslkse
gksrs gSa mUgsa v/Z LorU=k vFkok v/ZLok;r dgrs gSa D;ksafd dksf'kdk nzO; ds ckgj yacs le;
rd budk Lora=k vfLrRo ugha gksrk gSA pwafd muds vf/drj izksVhu U;wDyh; DNA dh lgk;rk
ls curs gSaA

ikBxr iz'u 4.3

1. dksf'kdkvaxd D;k gSa\

...........................................................................................................................

2. ml jlk;u dk uke fy[ksa tks dksf'kdk esa vkc¼ ÅtkZ dks fueqZDr djrk gSA

...........................................................................................................................

3. DyksjksIykLV dk dkSu&lk Hkkx izdk'k vfHkfozQ;k dk LFky gSA

...........................................................................................................................

4. xzSue cukus okyh FkSyhuqek lajpuk dk uke crkb,A

...........................................................................................................................

5. ekbVksdkWfUMª;k dks ^'kfDr ?kj* D;ksa dgrs gSa\

...........................................................................................................................

6. fdl vaxd esa dksf'kdh; 'olu ds fy;s izfd.o (,atkbe) gksrs gSa\

...........................................................................................................................
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7. ekbVksdkWfUMª;k o DyksjksIykLV ds chp nks lekurk,¡ crk,¡A

...........................................................................................................................

8. dkSu&lk IykfLVM iQwy dh ia[kqfM+;ksa dks jax iznku djrk gS\

...........................................................................................................................

9. dkSu&lk IykfLVM gjs jax dk gksrk gS\

...........................................................................................................................

10. ekbVksdkWfMª;k rFkk DyksjksIykLV vèkZ Lok;Rr D;ksa dgykrs gSa\

...........................................................................................................................

4.3.3 varnzZO;h tkfydk (,aMksIykfTHkd jsfVdqye] ER) xkWYth dk; vkSj jkbckslkse

,aMksIykfTed jsfVdqye (ER) vkSj xkWYth dk; ds Åij dsoy ,d gh f>Yyh gksrh gSaA f>Yyh
dh lajpuk IykTek f>Yyh ds leku gh (fyfiM&izksVhu) lajpuk gksrh gSA ysfdu jkbckslkse esa
f>fYy;k¡ ugha gksrh gSaA jkbckslkse dksf'kdk esa inkFkks± ds la'ys"k.k esa yxs jgrs gSa] xkWYth fiaM lzo.k
esa rFkk ,aMksIykfTed jsfVdqye mRiknksa ds ifjogu o laxzg.k esa yxs jgrs gSaA ;s rhuksa dksf'kdk
vaxd ,d lkFk izdk;Z djrs gSa

fp=k 4-7 o fp=k 4-8 ,aMksIykfTed jsfVdqye (ER) rFkk xkWYth dk; ds ,d bysDVªkWu lw{en'khZ
esa ns[ks x, vkjs[k fn[kk, x, gSaA ,aMksIykfLed jsfVdqye esa fo|eku jkbckslkse ij è;ku nsaA

fp=k 4.7 xkWYth dk; fp=k 4.8 varnzZO;h tkfydk

dsUnzd
dsUnzdh; fNnz

flLVuhZ
[kqjnjh varnzZO;h

tkfydk

jkbckslkse

fpduh varnZzO;h
tkfydk
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,aMksIykfTed jsfVdqye (ER) xkWYth dk; jkbckslkse

lajpuk

f>fYy;ksa dk ,d tkyozQe ftldh eksVkbZ
50&60 Å gksrh gSA ;g nks izdkj dk gksrk gS
[kqjnjk varnzZO;h tkfydk (RER) vFkkZr~
ftlds Åij jkbckslkse layXu gksrs gSa vkSj
fpduk varnzZO;h tkfydk (SER) vFkkZr~ ftl
ij jkbckslkse ugha gksrs]

leLr dksf'kdknzO; esa forfjr gksrs gSa vkSj
dksf'kdk&f>Yyh rFkk dsUnzh; f>Yyh ds lkFk
Hkh tqM+s gksrs gSaA

izdk;Z

vkarfjd <k¡pk] [k.M vkSj vfHkfØ;k lrg
izLrqr djrk gS] ,at+kbe rFkk vU; inkFkks± dks
leLr dksf'kdk esa ykrk ys tkrk gS] RER

ij izksVhu la'ys"k.k gksrk gS tcfd SER ij
LVhjkWbMksa dk la'ys"k.k gksrk gS rFkk blesa
dkcksZgkbMªsV lafpr jgrs gSA

ikBxr iz'u 4.4

1- uhps lwphc¼ izdk;ks± ls lac¼ dksf'kdk vaxdksa ds uke crkb;s

(d) dqN ,atkbeksa dk la'ys"k.k ..................................................................

([k) LVhjkWbMksa dk la'ys"k.k ..................................................................

(x) dkcksZgkbMªsVksa dk lap;u ..................................................................

f>Yyh dks'kksa dk ,d LVSd
gksrh gS ftlesa f>Yyh dh
eksVkbZ ogh gksrh gS tks E.R

esa gksrh gSA buds vkdkj vkSj
vkÑfr esa dkQh fofoèkrk ikbZ
tkrh gSA

izkf.k dksf'kdkvksa esa dsUnzd ds
pkjksa vksj 3 ls ysdj 7 rd
dh la[;k esa fLFkr gksrs gSaA
ikni dksf'kdkvksa esa budh
la[;k dkiQh vfèkd gksrh gS
vkSj leLr dksf'kdk ds Hkhrj
fNrjs gksrs gSa] bUgsa tkfydk;
(fMfDVvkslkse) dgrs gSaA

blesa ,atkbeksa dk la'ys"k.k vkSj
lzko gksrk gSA ;g f>fYy;ksa ds
:ikarj.k esa ;ksxnku djrk gS
rkfd f>fYy;ksa ls fufeZr vU;
lajpuk,¡] tSls y;udk;
(ykblkslkse)] vxzfiaMd
(,Økslkse) vkSj tkfydk; cu
ldas] rFkk isfDVu] 'ys"ed
tSls fHkfÙk rÙoksa dk la'ys"k.k
djrk gSA

xksykdkj gksrs gSa ftudk O;kl
yxHkx 150&250 Å rd gksrk
gS vkSj ;s cM+s v.kqvksa] RNA

rFkk izksVhuksa (jkbcksU;wfDyvks
izksVhu) ds cus gksrs gSaA

;s ;k rks dksf'kdknzO; esa eqDr
d.kksa ds :i esa fLFkr gksrs
gSa vFkok ER ij layXu gksrs
gSa ;k dsUnzd ds Hkhrj dsfUnzd
(Nucleolus) esa lafpr Hkh gks
ldrs gSaA ;wdSfj;ksfV dksf'kdkvksa
esa 80S fdLe ds jkbckslkse
gksrs gSa tcfd izksdSfj;ksfVd
dksf'kdkvksa esa 70S fdLe ds
gksrs gSA (S= jkbckslkseksa dks
ekius dh LosMcxZ bdkbZA)

izksVhu la'ys"k.k LFky
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(?k) vkarjdksf'kdh; ifjogu ..................................................................

(Ä) izksVhuksa dk la'ys"k.k ..................................................................

2- ikniksa esa ikbZ tkus okyh ml lajpuk dk uke crkb;s tks xkWYth dk; ds rqY; gksrh  gS] mudh
lajpukvksa esa nks varj Hkh cryk,¡A

............................................................................................................................

3- varnzZO;h tkfydk (,aMksIykfTHkd jsfVdqye) ds O;kid tky ds dksbZ nks ykHk crkb;sA

............................................................................................................................

4- dksf'kdk ds vanj jkbckslkseksa ds ik;s tkus okys rhu LFkkuksa ds uke crkb;sA

............................................................................................................................

5- ml f>Yyh ra=k dk uke crkb;s tks dsUnzdh; f>Yyh vkSj dksf'kdk f>Yyh dks tksM+rk gSA

............................................................................................................................

4.3.4 lw{edk;µNksVh fdarq egÙoiw.kZ

dksf'kdk esa NksVh&NksVh dks'k tSlh lajpuk,¡ Hkh gksrh gSa tks viuh&viuh f>fYy;ksa ls f?kjh gksrh
gSaA ;s lajpuk,¡ fofHkUu izdkj dh gksrh gSa ftuesa ls ge rhu ds ckjs esa vè;;u djsaxsµy;udk;
(ykblkslkse)] ijvkWDlhlkse vkSj XykbvkWDlhlkse

1- ykblkslkse (lyso = Hkatu djuk] Soma = dk;)

ykblkslkse izk;% lHkh tUrq dksf'kdkvksa vkSj dqN xSj&gjs ikSèkksa dh dksf'kdkvksa esa ik, tkrs gSaA
(fp=k 4-9)A ;s varjkdksf'kdh; ikpu esa lgk;rk djrs gSaA

fp=k 4.9 ykblkslkse

oT;Z inkFkZ dk foltZu foltZu jl/kuh Hk{kdk.kq & fØ;k (dksf'kdk f>Yyh
ls Bksl inkFkZ dks ysdj)

Hk{kdk.kq vk'k; dk y;udk;
dk lkFk la;kstu

ty vi?kVuh; (ikpd)
,atkbe ;qDr ykblkslkse

xkWYth midj.k
vfØ; gks pqds dksf'kdk

vaaxd (vFkkZr~]
ekbVksdkafMª;k)
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ykblkslkseksa ds dqN izeq[k y{k.k bl izdkj gS %

(i) f>Yyhe; dks'k tks xkYth dk; ls eqdfyr gksdj vyx gks tkrs gSaA

(ii) ,d dksf'kdk esa lSdM+ksa dh la[;k esa gks ldrs gSaA

(iii) buds Hkhrj vusd ,atkbe (yxHkx 40) ekStwn gksrs gSaA

(iv) os inkFkZ] ftu ij ,atkbeksa dh vfHkfØ;k gksrh gS] ykblkslkseksa ds Hkhrj igq¡p tkrs gSaA

(v) ykblkslkseksa dks ^Lo?kkrh FkSfy;k¡* (suicidal bags) dgrs gSa D;ksafd buesa fo|eku ,atkbe
dksf'kdk ds vius {kfrxzLr ;k e`r inkFkZ dks ipk Mkyrs gSaA

ykblkslkseksa }kjk varjkdksf'kdh; ikpu dk egÙo

(i) Hkkstu dks ipkdj dksf'kdk ds iks"k.k esa lgk;rk djuk] D;ksafd buesa fofHkUu tyvi?kVuh;
,atkbe izpqj ek=kk esa fo|eku jgrs gSa ftudh lgk;rk ls ;s thfor dksf'kdk ds yxHkx lHkh
eq[; jklk;fud vo;oksa dks ipk ldrs gSaA

(ii) jksxk.kqvksa dks lekIr dj] tSls fd 'osr :fèkj dksf'kdkvksa esa gksrk gS] jksxksa ls lqj{kk iznku
djus esa lgk;rk djukA

(iii) dksf'kdk ds {kfrxzLr inkFkZ dks u"V dj dksf'kdk dks LoPN j[kus esa lgk;rk djukA

(iv) iks"k.k ds vHkko esa Lo;a dksf'kdk ds Hkkxksa dk gh Hk{k.k dksf'kdk dks ÅtkZ iznku djukA

(v) vaMs dh f>Yyh dks Hksndj mlds Hkhrj 'kqØk.kq dks izos'k djkus esa enn djukA

(vi) ikni dksf'kdkvksa esa] ifjiDo nk: (tkbye) dksf'kdkvksa ds leLr dksf'kdh; inkFkZ
ykblkslkseksa dh lfØ;rk ds dkj.k u"V gks tkrs gSaA

(vii) tc dksf'kdk,¡ iqjkuh gks tkrh gSa ;k jksxxzLr vFkok {kfrxzLr gks tkrh gSa rc ykblkslkse vU;
dksf'kdkaxdksa ij vkØe.k dj nsrs gSa vkSj mUgsa lekIr dj Mkyrs gSa] nwljs 'kCnksa esa ykblkslksEl
LoHk{kd gksrs gSaA

2- ijvkWDlhlkse

ikni rFkk tarq dksf'kdk nksuksa esa ik, tkrs gSaA mPp Js.kh osQ ikniksa dh gjh ifRr;ksa esa tk, tkrs
gSaA ;s dk;Znzo (lClVsªV) ds vkWDlhdj.k esa Hkkx ysrs gSa ftlds ifj.kkeLo:i gkbMªkstu ijvkWDlkbM
dk fuekZ.k gksrk gSA

buesa cgqèkk fØLVy inkFkZ dk osaQnzh; dksj (core) gksrk gS ftls osaQnzdkHk (U;wfDyvkWbM)dgk
tkrk gS tks fd ;wjsV vkWDlhMstµfØLVy dk cuk gksrk gS)A

;s fiaM vfèkdka'kr% xksykdkj ;k vaMkdkj gksrs gSa vkSj vkdkj esa ekbVksdkWfMª;k rFkk ykblkslkse
ds cjkcj gksrs gSaA
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;s lkekU;r% ,.MksIykfted jsMhdqye ls ?kfu"B :i ls lacafèkr gksrs gSaA

;s ikni dksf'kdkvksa esa izdk'k&'olu esa lgk;rk djrs gSaA

;s dksf'kdkvksa esa olk mikip; dk dk;Z djrs gSaA

XykbvkWDlhlkse

;s lw{edk; ikni dksf'kdkvksa esa fo|eku jgrs gSa vkSj vkÑfr esa ijvkWDlhlkse ds leku
gksrs gSaA

;s [kehj (;hLV) dksf'kdkvksa vkSj oqQN [kkl izdkj osQ dodksa o ikniksa ds vfèkd rsy okys
chtksa esa ik;s tkrs gSaA

izfØ;kRed :i ls buesa olk vEy mikip; ds ,atkbe ik, tkrs gSa tks vadqj.k ds nkSjku fyfiMksa
dks dkcksZgkbMªsVksa esa cny nsrs gSaA

ikBxr iz'u 4.5

1- ykblkslkseksa dks vkRe?kkrh FkSfy;k¡ D;ksa dgrs gSa\
............................................................................................................................

2- ykblkslkseksa }kjk varjkdksf'kdh; ikpu dk D;k egÙo gS\
............................................................................................................................

3- ikni dksf'kdkvksa esa ijvkWDlhlkseksa dk D;k egÙo gSA
............................................................................................................................

4.3.5 i{ekHk (flfy;k) vkSj d'kkfHkdk (ÝyStsyk)µxfr'khyrk ds fy, dksf'kdkaxd

(i) dqN ,ddksf'kdh; tho tSls iSjkehf'k;e rFkk ;wXyhuk Øe'k% i{ekHk rFkk d'kkfHkdk dh
lgk;rk ls ikuh esa rSjrs gSaA

(ii) cgqdksf'kdh; thoksa ds dqN thfor Årdksa (,fiFkhfy;eh Årdksa) esa flfy;k gksrs gSaA ;s i{ekHk
viuh xfr }kjk rjy inkFkZ esa ,d èkkjk mRiUu dj nsrs gSa rkfd ;s ,d fuf'pr fn'kk esa
xfr dj ldsa (mnkgj.kr;k 'okluyh ('okliz.kky VSªfd;k) ds 'ys"ek rFkk èkwy d.kksa dks
ckgj fudkyus ds fy,)A

(iii) i{ekHk (flfy;k) NksVs vkdkj dh irokjksa (tSlk fd uko esa bLrseky gksrs gSa) dh Hkk¡fr
xfr djrs gSa vkSj d'kkHk (ÝyStsyk) dksM+s dh Hkk¡fr xfr djrs gSaA

(iv) nksuksa gh ladqpu'khy izksVhu V~;~cqfyu ls cus gksrs gSa vkSj lw{eufydkvksa ds :i esa fo|eku
gksrs gSaA

(v) lw{eufydkvksa dk foU;kl 9+2 dgk tkrk gS vFkkZr~ nks dsanzh; lw{eufydk,¡ vkSj muds pkjksa
vksj fLFkr 9 lw{eufydkvksa dk f}d (M~;wiysV) leqPp;A
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 flfy;k ÝyStsyk

y?kqrj vkdkj (5 ls 10 µm) nh?kZrj (15 µm)

izfrdksf'kdk lSdM+ksa dh la[;k esa_ thonzO; vfèkdka'k dksf'kdkvksa esa izk;% 1 ;k 2

cfg{ksZi.k vkSj f>Yyh ls f?kjs gq,

buesa ifjèkh; f}d (M~;wiysV) lw{eufydkvksa ds 9 leqPp; ogh tSlk flfy;k esa gksrk gSA
rFkk dsanz esa ufydkvksa dk ,d leqPp;
gksrk gSA

rkjdosaQnz (lsfUVªvksy)

;g lHkh izkf.k dksf'kdkvksa esa (ysfdu vehck esa ugha) dsUnzd ds Bhd ckgj dh vksj fLFkr gksrk
gS ;g csyukdkj gksrk gS vkSj bldh yackbZ 0-5@µm gksrh gS rFkk blds Åij f>Yyh ugha gksrhA
blesa ifjèkh; f=kd (fVªiysV) ufydkvksa ds 9 leqPp; gksrs gSa ysfdu dsanz esa dksbZ ufydk ugha
gksrh (9 + 0)A izR;sd leqPp; esa rhu&rhu ufydk,¡ gksrh gSa tks ,d fuf'pr dks.k ij O;ofLFkr
jgrh gSA

buesa viuk DNA vkSj RNA gksrk gSA vr% ;g viuh izfrÑfr Lo;a cuk ldrk gSA

izdk;ZµrkjdosaQnz(lsfUVªvksy) dksf'kdk foHkktu esa lgk;rk djrk gS os dksf'kdk (foHkktu) ds
le; fufeZr gksus okyh lw=kh rdqZ (spindle) dks fn'kk iznku djrs gSaA

fp=k 4.10 rkjdosaQnz (lsfUVªvksy)µ(9$0 lajpuk n'kkZrs gq,)

vkèkkjh dk; (Basal bodies)

;s lsfUVªvksyksa ls feyrh&tqyrh lajpuk,¡ gksrh gSaA lsfUVªvksyks dh gh Hkk¡fr] buesa Hkh mlh izdkj
ds f=kd la?kVu 9 leqPp; gksrs gSa ftuesa ls izR;sd esa rhu&rhu ufydk,¡ gksrh gSaA i{ekHk (flfy;k)
vksj d'kkfHkdk (ÝyStsyk) vkèkkjh dk; ls fudyrs gq, fn[kkbZ nsrs gSaA

4.4 dsUnzd (vkuqoaf'kd dksf'kdk vaxd)

osaQnzd dh lkekU; lajpuk

(i) ;g lcls cM+s vkdkj dk dksf'kdk vaxd gksrk gS vkSj dksf'kdk tc foHkktu ugha dj jgh
gksrh gS rc Li"V :i ls fn[kkbZ nsrk gSA

(ii) jatd ls jaxus ij xgjk jax èkkj.k djrk gS] vfèkdrj xksykdkj gksrk gS] 'osr :fèkj dkf'kdk
dk dsUnzd ikfy;qDr (lobed) gksrk gSA

ifj/h; ufydk,a
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(iii) izR;sd dksf'kdk esa vfèkdka'kr% dsoy ,d gh dsUnzd gksrk gS (uninucleate-,ddsUnzdh;)
ysfdu dqN dksf'kdkvksa esa ,d&ls vfèkd dsUnzd gks ldrs gSa (cgq osQUnzdh;)µ
multinucleate)A

(iv) nqgjh ijr dh dsUnzdh; f>Yyh] ftlesa dkiQh NksVs&NksVs osaQnzdh; fNnz gksrs gSa] dsUnzdnzO;
dks pkjksa vksj ls ?ksjs jgrh gSA dsUnzdnzO; esa ØkseSfVu tkyd vkSj ,d dsfUnzd (U;wfDyvksyl&
nucleolus gksrk gSA

izdk;Z

dksf'kdk dks fØ;k'khy :i esa cuk, j[krk gSA

fofHkUu dksf'kdkaxdksa ds dk;Zdyki esa leUo; cuk, j[krk gSA

VwV&iQwV dh ejEer esa lgk;rk djrk gSA

dksf'kdk&foHkktu esa izR;{k :i ls Hkkx ysrk gS rkfd vkuqoaf'kdr% leku larfr dksf'kdk,¡
cu ldsaA bl foHkktu dks lw=kh foHkktu ekbVksfll dgrs gSaA bls lelw=k.k Hkh dgk tkrk gSA

vU; izdkj ds dksf'kdk foHkktu (fe;ksfll] vèkZlw=kh foHkktu) }kjk ek;ks;qXed (meio-

gametes) vkSj ek;kschtk.kq (meiospores) dk mRiknu gksrk gSA

dsUnzd ds fofHkUu Hkkxksa dk o.kZu uhps fd;k tk jgk gS%

4.4.1 dsUnzdh; f>Yyh

nksgjh ijr dh f>Yyh gksrh gS ftlesa cM+h la[;k esa osaQnzdh; fNnz ekStwn gksrs gSaA

IykTek&f>Yyh dh Hkk¡fr fyfiM o izksVhu ls feydj cuh gksrh gSA bldh ckgjh f>Yyh ds
Åij jkbckslkse yxs jgrs gSa ftuds dkj.k ckgjh ijr [kqjnjh gksrh gSA

fNnz cM+s v.kqvksa dks dsUnzd ds Hkhrj ckgj ykus ys tkus dk dk;Z djrs gSa vkSj f>fYy;k¡
vkuqoaf'kd inkFkZ dk 'ks"k dksf'kdk ls laidZ cuk, j[krh gSaA

4.4.2 ØksesfVu

dsUnzdh; f>Yyh ds vanj ,d tsyh ln`'; inkFkZ osaQnzdjl (dSfj;ksfyEiQ) ;k osaQnzd nzO;
(U;qfDyvksIykTe) ik;k tkrk gS ftlesa izksVhu izpqj ek=kk esa gksrk gSA

dSfj;ksfyEiQ esa rarqd (lw=k tSlh) lajpuk,¡ tkyozQe dk fuekZ.k djrs gSa ftUgsa ØksesfVu iQkbfczy
dgrs gSaA ;s la?kfur gksdj lqLi"V dk;ksa dk fuekZ.k djrs gSa ftUgsa xq.klw=k (ozQksekslkse) dgrs
gSaA ,slk dksf'kdk foHkktu ds nkSjku gksrk gSA xq.klw=k dks vfHkjaftr djus ij nks Hkkx ØksesfVu
inkFkZ esa Li"V igpkus tk ldrs gSaµxgjk jax;qDr ØksesfVu inkFkZ (gsVjksØksesfVu) o 'ks"k Hkkx
tks gYdk jax xzg.k djrk gS mls ;wØksesfVu (euchromatin) dgrs gSaA gsVjksØksesfVu esa vfr
oaqQMfyr DNA gksrk gS vkSj ;wozQksesfVu dh vis{kk ;g lkekU; :i ls vkuqoaf'kd :i ls de
lfØ; gksrk gSA ;wØksesfVu dk DNA cgqr T;knk fooqaQMfyr (uncoiled) gksrk gS vkuqoaf'kd
:i ls vfèkd lfØ; gksrk gSA
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fdlh Hkh tho esa xq.klw=kksa dh la[;k fu;r gksrh gSA dksf'kdk&foHkktu esa xq.klw=k bl izdkj
foHkkftr gksrs gSa fd larfr dksf'kdkvksa dks leku ek=kk esa vkuqoaf'kd inkFkZ izkIr gks ldsA

4.4.3 dsfUnzd (U;wfDyvksyl)

f>Yyh jfgr xksykdkj dk; tks 'kqØk.kqvksa rFkk dqN 'kSokyksa ds vykok lHkh lqosaQnzdh;
(;wdsfj;ksfVd) dksf'kdkvksa esa fo|eku jgrs gSaA

budh la[;k ,d ls ysdj dqNsd rd gksrh gSA ;s leku :i ls vfHkjaftr gksrs gSa o vfHkjatu
xgjk gksrk gSA

blesa DNA, RNA  ,oa izksVhu gksrs gSaA

;g RNA rFkk izksVhu osQ fy, HkaMkj ?kj dk dk;Z djrk gSA dksf'kdk&foHkktu dh vkjafHkd
voLFkk esa ;g yqIr gks tkrk gS vkSj vaR;koLFkk (VsyksisQtµtelophase) osQ i'pkr~ uo fufeZr
larfr dksf'kdk esa fiQj ls fn[kkbZ ns tkrk gSA

osaQnzd dh la'ys"kh fØ;k dk fu;eu djrk gSA

bl izdkj dsUnzd vkSj dksf'kdknzO; ijLij ,d&nwljs ij fuHkZj jgrs gSa vkSj ;g izØe dsUnzd
vkSj dksf'kdknzO; ds chp gksus okyh vfHkfØ;k ds cjkcj gh gksrk gSA

ikBxr iz'u 4.6

1- dksf'kdk,¡ dsUnzd ds fcuk thfor D;ksa ugha jg ldrh\
............................................................................................................................

2- fuEu 'kCnksa dh O;k[;k djsa %

(a) ØksesfVu tkyozQe ......................................................................................

(b) xq.klw=k (ØksekslksEl) ......................................................................................

3- dsfUnzd dk dksf'kdk esa D;k izdk;Z (function) gksrk gS\
............................................................................................................................

4.5 dksf'kdk ds v.kq

dksf'kdk vkSj blds vaxd dkcZfud jlk;uksa tSls izksVhu] dkcksZgkbMªsV~] U;qDyhd vEy rFkk olkvksa
ls fufeZr gksrs gSa] blfy, budks tSo v.kq dguk Bhd gh gksxkA vdkcZfud v.kq tSls ty o [kfut
Hkh dksf'kdk esa fo|eku jgrs gSaA

d- ty

ty ds fof'k"V HkkSfrd o jklk;fud xq.kksa ds dkj.k i`Foh ij thou laHko gqvkA

;g thonzO; (izksVksIykTe) dk izeq[k vo;o gSA
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;g ,d ekè;e gS ftlesa dbZ mikip;h vfHkfØ;k,¡ laiUu gksrh gSA

;g lkoZf=kd foyk;d gS ftlesa vfèkdrj inkFkZ iw.kZr% ;k va'kr% ?kqy tkrs gSaA

;g dksf'kdkvksa dh LiQhfr (turgidity) ds fy, mÙkjnk;h gSA

[k- thou ds fy, vko';d rÙo

rÙo izdk;Z

gkbMªkstu] dkcZu] vkWDlhtu] ukbVªkstu] 1. dksf'kdk ds dkcZfud ;kSfxdksa ds fy, vko';d
dSfYl;e] iksVSf'k;e lksfM;e] eSXuhf'k;e vkSj eq[; vo;oksa ds :i esa fo|eku] Ca ikni
iQkLiQksjl] lYiQj] Dyksjhu] ykSg] cksjksu] dksf'kdk fHkfÙk C, H, O, N dkcZfud ;kSfxdksa ds
flfydkWu] eSaxuht] rk¡ck] tLrk] dksckYV] :i esa)
ekWfyCMhue] vk;ksfMu 2. 'kjhj fØ;kRed izØeksa esa izeq[k èkuk;uksa (Na, K) o

½.kk;uksa (Cl) dh Hkk¡fr dk;Z djrs gSaA

3. dksf'kdk dh vfèkdka'k tSo jklk;fud fØ;kvksa esa
,atkbeksa ds lgdkjd ds :i esa Hkkx ysrs gSaA (Fe, Cu,

Mo, Zn, B)

4. ÅtkZ varj.k vfHkfØ;kvksa esa lgk;dA (A T P esa  P)

5. ikniksa esa gjs (DyksjksfiQy) o.kZd (fixesaV) i.kZgfjr

VsªVªkfijksy oy; osQ osaQnz esa eSXuhf'k;e gksrk gSA

C tSo v.kq (Biomolecules)

(i) dkcksZgkbMªsV

lajpuk dk;Z

 1- C, H vkSj O ds cus gksrs gSaA 1- izo`Qfr esa lokZf/d izpqj ek=kk esa fon~;eku dkWcfuZd
inkFkZ tks ikni dksf'kdk fHkfÙk esa lsyqyksl osQ :i esa
ik;k tkrk gSA

 2- ljy 6 dkcZu 'kdZjk (Xywdksl) 2- ikniksa o izk.kh nksuksa esa ;g ÅtkZ ds lzksr ds :i esa
ftls eksukslSosQjkbM dgk tkrk gSA iz;ksx fd;k tkrk gS ('kdZjk)

 3- nks v.kq ;k bdkb;k¡ feydj MkblSdsjkbM 3- ikniksa esa ,d egÙoiw.kZ laxzkgh :i LVkpZ o izkf.k;ksa
L;wØksl cukrs gSaA esa XykbdkstuA

4- eksukslSdsjkbMksa dh 10 bdkb;ksa ls 4- U;qDyhd vEy esa ik¡p dkcZu ;qDr 'kdZjk (RNA esa
vfèkd feydj ikWyhlSdsjkbM cukrs gSa jkbckslkse vkSj DNA esa MhvkWDlhjkbokst)
(mnkgj.k LVkpZ o lsY;qyksl)

(ii) ,ehuks vEy

1- ewyHkwr ,sehuks vEy dh lajpuk esa] 1- ikniksa esa vdkcZfud ukbVªkstu dk mi;ksx djus
dsanzh; dkcZu v.kq ,d ,sehuks xzqi o ,sehuks vEy la'ys"k.k dh {kerk gksrh gSA
(-NH2), ,d dkcksZfDlfyd vEy (–COOH)

o ,d ik'oZ xzqi (R) ls la;ksftr jgrs gSaA
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2- ik'oZ lewgksa dh la[;k 20 ls vfèkd 2- izkf.k;ksa esa ,sehuks vEyksa dk eq[; lzksr os ikni
gS ftuls 20 fofHkUu izdkj ds ;k izk.kh gksrs gSa ftudks ;g vkius vkgkj esa [kkrs
,sehuks vEy curs gSaA gSa (nkyksa esa izksVhu dh izpqj ek=kk gksrh gSA)

(iii) izksVhu

1- ;s C, H, O rFkk N ls feydj curs gSaA 1- lajpukRed :i ls izksVhu f>fYy;ksa dk vfHkUu fgLlk
gksrk gSA

2- ,sehuks vEy ^isIVkbM* caèkksa }kjk la;qDr 2- izfØ;kRed :i ls ,atkbeksa ds :i esa os mikip;h
gksdj izksVhu v.kqvksa dk fuekZ.k djrs gSA vfHkfØ;kvksa esa egÙoiw.kZ Hkwfedk fuHkkrs gSaA

3- chl fHkUu&fHkUu ,sehuks vEy vusdksa 3- DNA dks la'ys"k.k dk fu;eu izksVhuksa }kjk fd;k
ljy o tfVy izksVhuksa dk fuekZ.k tkrk gSA
djrs gSaA

4- lajpuk dh tfVyrk ds vkèkkj ij 4- izksVhu brus egÙoiw.kZ gksrs gSa fd U;qfDyd vEy
mudh izkFkfed] f}rh;d] r`rh;d o lhèks izksVhu la'ys"k.k dk fu;eu djrs
prqFkZd lajpuk,¡ gks ldrh gSA gSaA

5- tc izksVhu vU; v.kqvksa ds lkFk la;qDr
jgrs gSa rks mUgsa la;qDr izksVhu dgrs gSa
mnkgj.k XykbdksizksVhu] fyiksizksVhu]
ØkseksizksVhuA

(iv) U;wDyhd vEy

1- ;s nks izdkj ds gksrs gSa fMvkWDlhjkbckst 1- fo'ks"k fo"kk.kqvksa ds vfrfjDr yxHkx lHkh thoksa
U;wfDybd vEy (DNA) o jkbckst U;wDyhbd dk eq[; vkuqoaf'kd inkFkZ DNA gksrk gSA
vEy (RNA)

2- os U;wfDyvksVkbM bdkb;ksa ds yach 2- RNA v.kq lwpuk LFkkukarj.k o izksVhu la'ys"k.k
Ük`a[kyk cgqyd (polymer) gSaA tSlsµI;wfju esa enn djrs gSa rFkk oqQN fo"kk.kqvksa tSls TMV (rackowQ
(,sMsfuu vkSj Xokfuu vkSj ikbjhehfMu ekstsoQ fo"kk.kq esa RNA vkuqoaf'kd nzO; dk dk;Z djrk
tSlsµFkk;feu] lkbZVkslkbu vkSj ;wjsfly) gSA

3- izR;sd U;wfDyvksVkbM esa isaVksl 'kdZjk]
ukbVªkstu csl o iQkWLiQsV xzqi gksrk gSA

4- DNA esa blds 'kdZjk v.kq esa ,d vkWDlhtu
de gksrk gSA

(v) fyfiM

1- C, H, O ds cus gksrs gSa] vkWDlhtu dh ek=kk 1- vYi vkWDlhtu ek=kk ds dkj.k vkSj C–H caèkksa dh
vfr U;wu gksrh gSA vfèkd la[;k vkWDlhdj.k ds nkSjku ÅtkZ laxzg.k rFkk

foekspu nksuksa vfèkd ek=kk esa djrs gSaA

2- ;s olk vEyksa o fXyljkWy ls la'ysf"kr 2- olk dk ,d v.kq ,d dkcksZgkbMªsV ds v.kq ls nks
fd, tkrs gSaA ljy fyfiMksa ds xquh T;knk ÅtkZ iznku dj ldrk gSA
fXyljkWbM dgk tkrk gSA

3- olk,¡ lar`Ir ;k vlar`Ir gks ldrh gSaA 3- iQkLiQksfyfiM~l dksf'kdk f>fYy;ksa ds egÙoiw.kZ vo;o
gSaA
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4- olk,¡ dejs ds rkieku ij Bksl jgrh gS]
tks olk,¡ dejs ds rkieku ij nzo voLFkk
esa jgrh gS mUgsa rsy dgk tkrk gSA

(vi) foVkfeu

1- foVkfeu dkcZfud ;kSfxd gksrs gSa ftudh 1- ikniksa ls izkIr foVkfeu izkf.k vkgkj ds vfuok;Z
vko';drk izkf.k;ksa ds vkgkj esa mudh iks"kd rRo gSa D;ksafd izk.kh ,sls ;kSfxdksa dk la'ys"k.k
LoLFk o`f¼ ds fy, gksrh gSA ugha dj ldrsA

2- foVkfeuksa dks mudh foys;rk ds vkèkkj 2- foVkfeu dh deh ls izkf.k;ksa esa vusd jksx
ij nks lewgksa esa oxhZÑr fd;k tkrk gksrs gSa tSl foVkfeu B dh deh ls ^csjh&csjh*
gSA ikuh esa ?kqyu'khy foVkfeu B o o foVkfeu C dh deh ls LdohZA
,LdkWfcZd vEy vkSj olk esa ?kqyu'khy
foVkfeu (A, D, E, K.)

3- ikniksa esa CO2, NH3 o H2S ls foVkfeu 3- foVkfeu A xktj osQ oSQjksfVu uked o.kZd esa]
la'ysf"kr djus dh {kerk gksrh gSA foVkfeu D ekuo }kjk lw;Z ds izdk'k dh lgk;rk ls

mRiUu fd;k tk ldrk gSA foVkfeu K cSDVhfj;k }kjk
ekuo vkar esa fufeZr gksrk gSA

(vii) gkWeksZu

1- gkWeksZu fof'k"V dkcZfud inkFkZ gksrs gSa tks fd 1- izkf.k;ksa esa ufydk foghu xaazfFk;k¡ ftls var%lzkoh xzafFk
de lkanz.k esa izHkkoh gksrs gSa] dksf'kdkvksa }kjk dgrs gSa esa gkeksZu mRiUu gksrs gSa] os izkf.k;ksa dh
budk la'ys"k.k tho osQ ,d Hkkx esa gksrk gS lHkh tSo jklk;fud fØ;kvksa dks fu;af=kr djrs gSaA
vkSj rnqijkar os tho ds nwljs Hkkx esa Hksts 2- izkf.k;ksa esa gkWeksZu] izksVhu] isIVkbM ;k LVhjkWbM
tkrs gSaA tgk¡ ;s dbZ fof'k"V 'kjhj&fozQ;kRed gks ldrs gSaA
vuqfozQ;k,¡ djrs gSaA 3- ikniksa esa gkWeksZu (o`f¼ fu;ked) lkekU;r;k

mikip;h rkSj ij lfØ; dksf'kdkvksa esa mRiUu gksrs gSa
o laiw.kZ ikni dh okuLifrd o tuuh; o`f¼ dks
fu;af=kr djrs gSaA ikniksa essa izksVhue; gkeksZu ugha gksrs
gSaA

(viii) ,YdsykWbM

1- ,YdsykWbM C, H, O o N ls fufeZr 1- vkS"kfèk ikniksa ls izkIr vkS"kfèk;ksa ds lfØ; ?kVd
tfVy dkcZfud ;kSfxd gksrs gSaA (,fDVo fizafliy) lkekU;r;k ,YosQykWbM gksrs gSaA

mnkgj.kr;k dquSu&fludksuk ikni ls] ,iQsMªkbu&,iQsMªk
ls rFkk ekWiQhZu iSiSoj tkfr (ikWih) ds ikSèkksa lsA

(ix) LVhjkWbM

1- ;s dksysLVsjkWy ls la'ysf"kr olk esa
?kqyu'khy fyfiM ;kSfxd gksrs gSaA

2- ;s tuu&vaxksa tSls vaMk'k;] o`"k.kksa 2- vf/dka'k LVhjkWbM thou j{kd vkS"kf/ dh rjg dk;Z
o vijk }kjk mRiUu fd, tkrs gSa ;s djrs gSa vkSj vU; gkekZu dh rjg tks izkf.k 'kjhj
vfèko`Ddksa (,aMªhuy xzafFk;ksa) }kjk Hkh fufeZr osQ fof'k"V vaxksa ij fof'k"V izdkj osQ izHkko Mkyus
gksrs gSaA esa l{ke gSaA

3- buesa VsLVksLVsjkWu] ,LVªkstu] dkfVZlky

vkfn 'kkfey gSaA
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ikBxr iz'u 4.7

1- ,d thfor dksf'kdk esa ty dk D;k egÙo gS\

............................................................................................................................

2- LVkpZ esa ewyHkwr v.kq D;k gS\

............................................................................................................................

3- isIVkbM ca/ (ckWUM) D;k gS vkSj ;g dgk¡ ik;k tkrk gS\

............................................................................................................................

4- thfor izk.kh esa lcls vfèkd ÅtkZ /uh tSov.kq dkSu&lk gS\

............................................................................................................................

5- U;wfDyvksVkbM D;k gksrs gSa\

............................................................................................................................

4.7 dksf'kdk foHkktu

,d vdsyh dksf'kdk ckj&ckj foHkkftr gksrh gS vkSj ,d cgqdksf'kdh; tho dk fuekZ.k djrh
gSA ,ddksf'kdh; cSDVhfj;k vksj izksVkstksvk foHkkftr  gksdj viuh la[;k esa o`f¼ djrs gSaA {kfrxzLr
Årdksa ds LFkku ij ubZ&ubZ dksf'kdk,¡ cu tkrh gS tks dksf'kdk foHkktu ls gh mRiUu gksrh gSaA
bl izdkj lHkh thoksa esa dksf'kdk&foHkktu ,d egÙoiw.kZ fØ;k gSA bl ikB esa vki dksf'kdk foHkktu
dh nks fofèk;ksa o muesa fufgr izfØ;kvksa dk vè;;u djsaxsA

cgqdksf'kdh; thoksa esa vfèkdrj dksf'kdkvksa esa o`f¼ vkSj fiQj foHkktu gksrk gS] ysfdu izkf.k;ksa
dh raf=kdk dksf'kdk,¡] is'kh; dksf'kdk,¡ rFkk ikniksa dh j{kd dksf'kdk,¡ foHkkftr ugha gksrh gSaA

lHkh thoksa esa dksf'kdk&foHkktu dh izfØ;k izk;% ,d leku gksrh gSA dksf'kdk,¡ o`f¼ dh izkoLFkk
ls xqtjrh gSa] rnqijkar os foHkktu ls iwoZ xq.klw=kksa dh la[;k nksxquh dj nsus esa l{ke gks tkrh gSaA
dksf'kdk ds thou dky esa gksus okyh ;s izkoLFkk,¡ dksf'kdk&pØ ds :i esa gksrh gSaA

4.7.1 dksf'kdk&pØ

foHkkftr gks jgh dksf'kdk dks ekr` ;k tud dksf'kdk dg ldrs gSa vkSj blls mRiUu gksusokyh
dksf'kdkvksa dks larfr dksf'kdk,¡A blls igys fd larfr dksf'kdk esa vkSj vkxs foHkktu gks] mlesa
o`f¼ gksuk vko';d gS rkfd mldk vkdkj viuh ekr` dksf'kdk ds cjkcj gks tk;A

ge fdlh dksf'kdk ds thou dky esa nks eq[; izkoLFkk,¡ ns[k ldrs gSaA

(i) varjkoLFkk (interphase)µog vofèk ftlesa dksf'kdk esa foHkktu ugha gks jgk gks (o`f¼
izkoLFkk)
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(ii) foHkktudkjh izkoLFkkµftls M-izkoLFkk Hkh dgrs gSa (M-ekbVksfll ;k fe;ksfll osQ fy,)

(i) varjkoLFkk (varj = nks ds chp esa $ voLFkk)

nks mÙkjksÙkj dksf'kdk foHkktuksa ds chp ds varjky dks varjkoLFkk dgrs gSa (izkoLFkk ftlesa
dksf'kdk esa foHkktu ugha gks jgk gksA dksf'kdk pØ esa ;g lcls yach vofèk gksrh gSA (fp=k
4-11)A varjkoLFkk dks rhu izeq[k dkyksa esa foHkkftr fd;k x;k gS G1, S o G2

G1 (Gap 1) izkoLFkk vFkkZr~ igyh o`f¼ izkoLFkkµ;g lcls yach izkoLFkk gSA bl izkoLFkk
esa cMh ek=kk esa izksVhu vkSj RNA dk la'ys"k.k gksrk gSA

S ;k la'ys"kh izkoLFkkµ;g vxyh izkoLFkk gSA cM+h ek=kk esa DNA dk la'ys"k.k gksrk gSA
,d xq.klw=k esa DNA v.kq dk ,dy nksgjs lfiZy gksrk gSA S izkoLFkk ds i'pkr~ izR;sd xq.klw=k
jTtqd vuqnSè;Z :i ls nksgjk gks tkrk gS ij xq.klw=k fcanq (lsUVªksfe;j ij ,slk ugha gksrk gSA
vr% DNA osQ nks v.kq vkSj nks ozQkseSfVM cu tkrs gSaA bl izdkj izR;sd ozQkseSfVM esa DNA

dk ,d v.kq gksrk gSA nks ØksesfVM lsUVªksfe;j (centromere) }kjk ,d&nwljs ls tqMs+ jgrs gSa
(tks bl voLFkk esa foHkkftr ugha gksrk) vkSj ,dy xq.klw=k cukrs gSaA

fp=k 4-11 dksf'kdk pØ esa vusd izkoLFkk,¡ gksrh gS (G1, S, G2 vkSj M)

G2
 (GAP2) izkoLFkkµbl izkoLFkk ds nkSjku vkSj vfèkd izksVhu fgLVksu lfgr dk la'ys"k.k

gksrk gSA dksf'kdknzO;h dksf'kdkvaxd tSls ekbVksdkWfUMª;k] xkWYth dk; nqxquh la[;k esa cu
tkrs gSaA ,dy lsUVªkslkse ds Hkhrj fLFkr lsfUVªvksy Hkh nks lsVªvksyksa esa caV tkrk gSA

(ii) M-izkoLFkk ;k foHkktudkjh izkoLFkk

bl izkoLFkk dk fu:i.k ladsr M }kjk fd;k tkrk gS (M fe;ksfll ;k ekbVksfll dks n'kkZrk
gS) (fp=k 4-11)] lw=khfoHkktu (Mitosis) gksus ls bl voLFkk esa ØksesfVM vyx&vyx gks
tkrs gSa vkSj larfr xq.klw=k cukrs gSaA larfr xq.klw=k larfr dsUnzdksa esa pys tkrs gSa vkSj dksf'kdknzO;
caVdj nks ,d leku larfr&dksf'kdkvksa dk fuekZ.k djrk gSA

M–ekbVksfll

varjkoLFkk
(baVjisQt)
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ikBxr iz'u 4.8

1- fuEufyf[kr dh ,d okD; esa O;k[;k dhft;sµ

(i) varjkoLFkk ............................................................................

(ii) la'ys"kh izkoLFkk ............................................................................

(iii) foHkktudkjh izkoLFkk ............................................................................

2- fuEukafdr dk dksf'kdk pØ ds lanHkZ esa iw.kZ :i D;k gS\

(i) G1 ...........................................................................................

(ii) S ...........................................................................................

(iii) G2 ...........................................................................................

(iv) M-izkoLFkk ...........................................................................................

4.7.2 dksf'kdk foHkktu ds izdkj

dksf'kdk foHkktu nks izdkj dk gksrk gSA lw=kh&foHkktu (mitotic division) vkSj vèkZlw=kh foHkktu
(meiotic division)

(i) lw=kh foHkktu (Mitosis)µ;g foHkktu o`f¼ ds fy, rFkk ubZ dksf'kdkvksa }kjk iqjkuh
dksf'kdkvksa osQ izfrLFkkiu ds fy, gksrk gSA lw=kh foHkktu esa nks larfr dksf'kdk,¡ iw.kZ :i
ls tud dksf'kdk osQ ln`'; vkSj leku gksrh gSaA lw=kh foHkktu vxqf.kr rFkk f}xqf.kr nksuksa
dksf'kdkvksa esa gksrk gSA bls lelw=k.k Hkh dgk tkrk gSA

(ii) vèkZlw=kh foHkktu (Meiosis)µ;g tuu xzafFk (xksuMµgonad ) esa gksrk gS vkSj ySafxd tuu
}kjk ;qXed (xSehV) ds fuekZ.k osQ fy, gksrk gSA blesa ifj.kkeh dksf'kdk,a (eknk esa) vaMk.kq
rFkk (uj esa) 'kqØk.kq tud dksf'kdk ds vkèkh la[;k esa xq.klw=k èkkj.k djrh gSaA ;g foHkktu
osQoy f}xqf.kr dksf'kvksa esa gksrk gS tks vxqf.kr chtk.kqvksa ;k ;qXedksa osQ fuekZ.k osQ fy, mÙkjnk;h
gSA bls vèkZlw=k.k Hkh dgk tkrk gSA

1- lw=kh foHkktu (mitos = èkkxs) % lw=kh foHkktu dks 4 izkoLFkkvksa esa ck¡Vk tk ldrk gS

1- iwokZoLFkk (Prophase) 2- eè;koLFkk (Metaphase)

3- i'pkoLFkk (anaphase) 4- vaR;koLFkk (telophase)

;s izkoLFkk,sa osaQnzd (U;wfDyl) ds vanj gksus okys ifjorZuksa ds ladsr nsrh gSA (fp=k 4.12)

igys dsUnzd foHkkftr gksrk gS vkSj rnqijkar iwjh dksf'kdk foHkkftr gksrh gSA ,d dsUnzd
ds foHkkftr gksus ij nks larfr dsUnzd cu tkus dh fØ;k dks dSfj;ks dkbusfll dgk tkrk
gSA dksf'kdk nzO; ds foHkkftr gksus ls nks larfr dksf'kdk,¡ cu tkrh gSA bls (lkbVksdkbusfll
dksf'kdk nzO; foHkktu) dgk tkrk gSA
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fp=k 4.12 ,d izk.kh dksf'kdk esa lw=kh foHkktu dh voLFkk,¡ (;g ekurs gq,
fd foHkktudkjh dksf'kdk esa dsoy ,d tksM+h xq.klw=k gSa)

iwokZoLFkkµblesa rhu miizkoLFkk,sa gksrh gSa %

(i) vkjafHkd iwokZoLFkk (Early prophase)

(a) lssafVªvksy foHkkftr gksrk gS
vkSj nks lasfVªvksyksa esa izR;sd
foHkktudkjh dksf'kdk ds
foijhr èkzqoksa dh vksj igq¡pus
yxrs gSa]

(b) xq.klw=k yacs lw=kksa ds :i esa
fn[kk;h nsrs gSa] vkSj oqaQMfyr
gksus yxrs gSaA

(c) dsUnzd dk foLrkj gksus yxrk
gS bldh lqLi"Vrk de gksus
yxrh gS (fp=k 4-13d)

(ii) eè; iwokZoLFkk (Middle prophase)

(a) xq.klw=k dk la?kuu iwjk gks tkrk gS] ;g NksVk vkSj eksVk gks tkrk gSA

(b) izR;sd Øksekslkse vc nks ØkseksfVMksa dk cuk gksrk gS] tks vius&vius lsaVªksfe;jksa ij ijLij
tqM+s jgrs gSa]

(c) izR;sd ØksesfVM esa uo izfrÑfr cus larfr DNA v.kq fo|eku jgrk gSA

nks xq.klw=k (Øksekslkse)

lsaVªhvksysa
izksisQt

lsaVªksfe;j
ØksesfVMsa
rdqZ rarq

eè; js[kk

ØksfefVMsa

Øksekslkse vkSj
dsfUnzd f>Yyh
iqu% cu tkrh
gSA

dksf'kdk f>Yyh fldqM+rh gSA

vaR;koLFkk
(VsyhisQt)

eè;koLFkk
(eSVkisQt)

iwokZoLFkk
(izksisQt)

i'pkoLFkk
(,sukisQt)

lkbVksdkbusfll
;k ysV
VsyksisQt

rdqZ dh
lw{eufydk,¡

U;wfDy;ksyl

lsfVª;ksyksa dh
izfrfyfi

izfrfyfiÑr xq.klw=k nks
ØksesfVM dks fufeZr
djrs gS

fp=k 4-13(d) izksisQt (iwokZoLFkk)
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(iii) mÙkj iwokZoLFkk (Late prophase)

(a) lsafVªvksy foHkktudkjh dksf'kdk osQ foijhr èkqzoksa ij i¡gqp tkrs gSa

(b) dqN rdqZ&rarq èkzqo ls ysdj dksf'kdk ds eè; Hkkx rd iQSy tkrs gSa]

(c) dsUnzdh; f>Yyh yqIr gks tkrh gS]

(d) dsfUnzd n`f"Vxkspj ugha gksrhA

eè;okLFkk (Metaphase)

(a) xq.klw=k roZqQ rarq dh lgk;rk ls
vc dksf'kdk ds eè; Hkkx dh
vksj xfr djrs gSa]

(b) izR;sd xq.klw=k lsaVªksfe;j }kjk
nks rdqZ&rarq ds lkFk tqM+k gksrk
gS tcfd izR;sd lsaVªksfe;j
foijhr èkzqoksa ls tqM+s gksrs gSaA

(c) flLVj ØkseSfVM vHkh ,d nwljs
ls vyx ugha gq, gksrs gSa (fp=k
4-13[k) D;ksafd lsUVªksfe;j
foHkkftr ugha gks ik;k gSA

i'pkoLFkk (Anaphase)

(a) lHkh xq.klw=kksa osQ lsaVªksfe;j foHkkftr gksrs gSa] vkSj fiQj izR;sd ozQkseSfVM ,d xq.klw=k cu tkrk
gSA

(b) roZqQ rarq laoqQfpr gksrs gSa vkSj lsUVªksfe;j dks foijhr /qzoksa dh vksj tkus yxrk gSA

(c) tc xq.klw=k vius lsUVªkSfe;jksa }kjk roZqQ rarq ls
foijhr èkzqoksa dh vksj f[kap  tkrs gSa rks os fofoèk
vko`Qfr tSls V, J  ;k I osQ gks tkrs gSA vyx&vyx
vko`Qfr dk cuuk lsUVªksfe;j dh fLFkfr ij fuHkZj
djrk gSA

(d) vkèkh la[;k ds xq.klw=k (larfr ØkseSfVM) ,d
èkzqo dh vksj xfr djrs gSa vkSj nwljs vkèkh la[;k
esa xq.klw=k nwljs èkqzo dh vksj xfr djrs gSa]

(e) lkbVksdkbusfll vkjaHk gks tkrk gS D;ksafd vc
izkf.k dksf'kdkvksa esa fonj.k [kk¡p (cleavage

furrow)  dk cuuk ifjfèk ls osaQnz dh vksj izkjaHk
gks tkrh gSA

fp=k 4-13([k) eè;koLFkk

,d /zqo ij tksM+s esa
lsaVªhvksy

lw{eufydk,a roqZQ
(fLiaMy) osQ
Hkkx ds fy,

,d xq.klw=k tks nks
ozQkseSfVMksa dk cuk gSA
vius lsUVªksfe;j osQ
lehi tqM+k gSA

ozQkseSfVM roqZQ
lw{eufydkvksa ls vius
lsUVªksfe;j ij tqM+sa gSaA

flLVj ØksfefVM foijhr /qzoksa dh
vksj f[kap tkrs gSa

fp=k 4-13(x) i'pkoLFkk

rdqZ ds ekbØksV~;wcqYl ØkseSfVM ds
lsUVªksfe;j dks [khprs gq,
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ikni dksf'kdkvksa esa dksf'kdk IysV osaQnz esa curk gS vkSj viosaQnzh o`f¼ dj ifjfèk dh vksj
tkrk gSA

vaR;koLFkk (Telophase)

(a) xq.klw=k vc voqaQMfyr gksdj ØksesfVu tkyd
dk fuekZ.k djuk izkjaHk dj nsrs gSa tSlk fd tud
dsUnzd esa gksrk gSA

(b) izR;sd larfr dsUnzd ds pkjksa vksj dsUnzdh;
f>Yyh cu tkrh gSA

(c) izR;sd uo fufeZr larfr osQUnzd esa dsfUnzd fiQj
ls fn[kk;h nsus yx tkrh gSA

lkbVksdkbusfll (dksf'kdknzO; foHkktu)

;g foHkktudkjh dksf'kdk osQ dksf'kdknzO;
ds nks Hkkxksa esa foHkkftr gksus dh izfØ;k gSA
bldh 'kq#vkr vaR;koLFkk ds 'kq: esa gh
vkjaHk gks tkrh gS vkSj vaR;koLFkk lekIr
gksrs&gksrs ;g izfØ;k iwjh gks tkrh gSA ikni
dksf'kdk o izkf.k dksf'kdk ds lkbVksdkbusfll
vyx&vyx izdkj ls gksrs gSaA izkf.k dksf'kdk
esa IykTek f>Yyh dk varoZyu dksf'kdk
fHkfÙk dh ifjfèk ls vanj dh vksj gksrk gSA
ikni dksf'kdk esa izSQXeksIykLV (dksf'kdk
iV~V) dksf'kdk osQ dsanz esa cuuk izkjaHk gksrk
gS vkSj rc ifjfèk dks vksj iQSyrk tkrk gSA
(fp=k 4-13Ä)

lw=kh foHkktu dk egÙo

;g ,d lelw=kh foHkktu gS vkSj blls cuus okyh nks larfr dksf'kdk,¡ lHkh n`f"V;ksa esa leku gh
gksrh gSA bu larfr dksf'kdkvksa esa mrus gh rFkk mlh izdkj ds xq.klw=k i¡gqprs gSa tks fd tud
dksf'kdk esa gksrs gSaA

,d dksf'kdh; thoksa esa tuu dh ;gh ,d ek=k fofèk gSA

blh izfØ;k }kjk izkf.k;ksa vkSj ikSèkksa esa fujarj vfèkdkfèkd dksf'kdkvksa ds c<+rs jgus ds dkj.k
o`f¼ gksrh gSA

o`f¼ osQ nkSjku ;g ejEer esa Hkh ;ksxnku nsrh gS] mnkgj.k ds fy;s ?kko ds Hkjus esa] {kfrxzLr
Hkkxksa ds fiQj ls cuus esa (tSls fNidyh dh dVh gqbZ iw¡N) lkekU; VwV&iQwV ds nkSjku u"V
gks x;h dksf'kdkvksa ds izfrLFkkiu esa (tSlk fd Ropk dh lrgh dksf'kdkvksa vFkok yky #fèkj
dksf'kdkvksa ds ekeys esa)A

lsyqyksl;qDr dksf'kdk fHkfRr
dksf'kdk f>Yyh

osaQnzd
dksf'kdk nzO;

dksf'kdk IysV dh
fLFkfr (iwoZ esa

roqZQ osQ eè; esa)

osfldy dh js[kk % ;s
layhu gksdj ubZ fHkfRr
vkSj f>Yyh cukrh gSA

fp=k 4-13 (Ä) lkbVksdkbusfll

fp=k 4-13(?k) vaR;koLFkk
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dksf'kdk lw=kh foHkktu (lhfer vFkok vlhfer)

lw=kh foHkktu ds tfj;s o`f¼ lhfer ;k fu;af=kr rjhds ls mlh lhek rd gksrh gS ftruh fd 'kjhj
dks vko';drk gksrh gSA ysfdu dHkh&dHkh dqN fof'k"V dkj.kksa ls dksf'kdkvksa dh la[;k esa
vilkekU; :i ls o`f¼ gksrh gSA (;kuh izfozQ;k vlhfer pyrh gSA) ftlds dkj.k ̂ ^dSalj** gks
ldrk gSA

ikni Ård laoèkZu esa] ,d ikni dksf'kdk dks iks"kd ekè;e esa laofèkZr fd;k tk ldrk gS] tgk¡
lw=kh foHkktu }kjk ;g ckj&ckj foHkkftr gksdj vfoHksfnr (Undiffercntiated) dksf'kdk iaqt mRiUu
djrh gS ftls dSyl (Callus) dgrs gSa tks iks"kd rRoksa vkSj fof'k"V o`f¼ gkeksZuksa dh mifLFkfr
esa ,d ikni esa foHksfnr (differentiate) gks tkrk gSA izkf.k;ksa esa Hkh LVse lsy laoèkZu (Stem-

cell culture) dksf'kdk dh foHkktu {kerk ij gh vkèkkfjr gS ftlosQ dkj.k fo'ks"k izdkj dh
dksf'kdk,¡ cuus yxrh gSaA

ikBxr iz'u 4.9

1- dksf'kdk pØ dh ml izkoLFkk dk uke crkb;s ftlds nkSjku ØkseSfVu inkFkZ nqxquk gks tkrk
gSA

............................................................................................................................

2- D;k lw=kh foHkktu ds nkSjku larfr dksf'kdkvksa esa xq.klw=kksa dh la[;k ?kV tkrh gS\

............................................................................................................................

3- dsUnzdh; foHkktu dh ml izkoLFkk dk uke crkb;s ftldk o.kZu fuEufyf[kr izR;sd okD;
esa ls fd;k x;k gS %

(i) dsUnzdh; f>Yyh dk foyksiu]

..................................................................................................................

(ii) dsUnzdh; f>Yyh rFkk dsfUnzd dk fiQj ls fn[kk;h nsuk]

..................................................................................................................

(iii) lsUVªksfe;j dk foHkkftr gksuk vkSj rdqZ&rarqvksa ds NksVs gksrs tkus ds dkj.k ØkseSfVMksa
dk foijhr èkqzoksa dh vksj i¡gqpuk]

..................................................................................................................

(iv) xq.klw=k vius vki dks rdqZ ds eè; iVy ij LFkkfir dj ysrs gSa vkSj rdqZ&rarq lsUVªksfu;jksa
ds lkFk layXu gks tkrs gSaA

..................................................................................................................

2- vèkZlw=kh foHkktu (Meiosis) (Gk Meioun = NksVk cukuk_ sis = fØ;k)

bl foHkktu dks U;wukdkjh foHkktu (Reduction division) Hkh dgrs gSaA bl dksf'kdk foHkktu
esa tud dksf'kdk dh lkekU; xq.klw=k la[;k larfr dksf'kdkvksa esa ?kVdj vkèkh jg tkrh gSA mnkgj.k
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ds fy, euq"; esa lkekU; xq.klw=k la[;k 46 (23 tksM+h) gksrh gS] ysfdu vaMk'k; vkSj o`"k.k esa
vèkZlw=kh foHkktu ds iQyLo:i larfr dksf'kdkvksa esa ;g la[;k ?kVdj vkèkh vFkkZr~ 23 jg
tkrh gSA

vèkZlw=kh foHkktu dgk¡ gksrk gS\ ;g foHkktu tuu dksf'kdkvksa esa gksrk gS mnkgj.k ds fy, uj
izk.kh ds o`"k.k esa vkSj eknkvksa ds vaMk'k;ksa esa] vkSj ikSèkksa esa ijkxdks'kksa (uj tuukxksa) dh ijkx
tud dksf'kdkvksa esa vkSj iq"i osQ vaMk'k;ksa (eknk tuukaxksa) dh esxkLiksj tud dksf'kdkvksa esa
gksrk gSA

vèkZlw=kh foHkktu D;ksa gksrk gSµfevksfll esa xq.klw=k dh la[;k ?kVdj vkèkh jg tkrh gS vkSj
fu"kspu (;qXeut fuekZ.k) ds nkSjku tc ;g la[;k nqxquh gks tkrh gS rc ;g la[;k fiQj ls lkekU;
gks tkrh gSA

fdlh Hkh Lih'kht esa xq.klw=kksa dh la[;k ih<+h&nj&ih<+h fu;r cuh jgrh gSA

mu thoksa esa tks dkf;d@vySafxd :i ls tuu djrs gSa dksf'kdk,sa lw=kh foHkktu ls foHkkftr
gksrh gSA bl izdkj muds xq.klw=kksa dh la[;k esa fdlh izdkj dk ifjorZu ugha gksrkA ysfdu
ySafxd :i ls iztuu djus okys tho xSehV (;qXed) mRiUu djrs gSa tSls fd ujksa esa 'kqØk.kq
rFkk eknkvksa esa vaMk.kqA uj o eknk ;qXed (xSehV) ijLij layf;r gksdj ;qXeut (Zygote)

cukrs gSa tks ifjofèkZr gksdj u, tho dk :i ys ysrk gSA

;fn ;s ;qXed lw=kh foHkktu ds tfj;s cus gksrs rks vxyh ih<+h esa ;qXeut ls cuus okyh larfr
esa xq.klw=k dh la[;k nqxquh gks tkrhaA

izR;sd ltho izk.kh dh dkf;d dksf'kdkvksa esa xq.klw=kksa dh la[;k fuf'pr gksrh gSA mnkgj.k
ds fy;s] I;kt dh dksf'kdkvksa esa 16 Øksekslkse gksrs gSa] vkyw esa 48] ?kksM+s esa 64] euq"; esa]
46; blfy, Øksekslkseksa dh la[;k dks fLFkj j[kus ds fy, tudksa dh (izkf.k;ksa esa vaMk'k;ksa
vkSj o`"k.kksa esa vkSj ikSèkksa esa ijkx dks'k osQ ijkx&tud dksf'kdkvksa rFkk vaMk'k; osQ Hkhrj
chtkaMksa esa esxkLiksj tud dksf'kdkvksa) tuu dksf'kdk,¡ ,d fof'k"V fdLe ds foHkktu }kjk
caVrh gSa ftls vèkZlw=kh foHkktu dgrs gSaA

fp=k 4.14 ,d ikni dksf'kdk esa vèkZlw=kh foHkktu ds ifj.kkeLo:i
dksf'kdk fHkfÙk dk fuekZ.k

roqZQ dksf'kdk
eè;ry

ubZ dksf'kdk
dh fufeZfr

fHkfRr

iw.kZ cuh gqbZ
dksf'kdkfHkfÙk larfr
dksf'kdkvksa dks
vyx djrh gqbZ
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vèkZ lw=kh foHkktu dSls gksrk gS\

vèkZlw=kh foHkktu dh [kkl ckr ;g gS fd blesa osaQnzd (fe;ksfll 1 vkSj 2) o dksf'kdknzO;
Øe'k% nks ckj foHkkftr gksrk gS tcfd xq.klw=k (Øksekslkse) ,d gh ckj caVrs gSaA vèkZlw=kh foHkktu
dh izkoLFkkvksas dk izokg vkjs[k uhps n'kkZ;k x;k gSA

– ehvksfll vkjaHk gksus ls igys dh varjkoLFkk (interphase) ekbVksfll vkjaHk gksus ls igys
dh varjkoLFkk ds leku gh gksrh gSA S izkoLFkk esa izR;sd xq.klw=k dk DNA nqxquk gksdj nks
DNA v.kq iznku djrk gS vkSj blfy, ,d xq.klw=k esa nks ØkseksfVM~l ik, tkrs gSaA tks ,dy
lsUVªksfe;j ij tqM+s jgrs gSaA

fevksfll

fevksfll I fevksfll II

iwokZoLFkk I

iwokZoLFkk II

e/;koLFkk I

e/;koLFkk II

i'pkoLFkk I

i'pkoLFkk II

vaR;koLFkk I

vaR;koLFkk II

ysIVksVhu tkbxksVhu iSdhVhu fMIyksVhu Mk;kdkbuSfll

– ehvksfll I  vkSj fevksfll II lrr izfozQ;k gSA bls osaQnzd foHkktu dh izfozQ;k osQ vè;;u
dh lqfoèkk osQ fy, gh bls nks mi&voLFkkvksa esa ck¡Vk x;k gSA

vèkZlw=kh foHkktu I

lw=kh foHkktu (ekbVksfll) dh Hkk¡fr ehvksfll esa Hkh pkj voLFkk,¡ gksrh gSA iwokZoLFkk] eè;koLFkk]
i'pkoLFkk rFkk vaR;koLFkk

iwokZoLFkk I

vèkZlw=kh foHkktu I dh iwokZoLFkk lw=kh foHkktu dh iwokZoLFkk
ls dgha vfèkd yach vofèk rd pyrh gSA

;g voLFkk fiQj vkSj vkxs fuEufyf[kr ik¡p
mivoLFkkvksa esa c¡Vh gksrh gSA

(i) ruqlw=k (ysIVksVhu) (Leptotene : Leptos = iryk]
ruq_ tene = lw=k) (fp=k 4-15 d)

xq.klw=k la?kuu (DNA osQ oqaQMyu) o LFkwyu (xk<+k cuus) ds ifj.kke Lo:i fof'k"V
fcanqvksa ftls lsUVªksfe;j dgrs gSa ij yacs o irys lw=kksa] ftl ij dkiQh NksVs&NksVs chM+
gksrs gSa] ds :i esa Li"V fn[kkbZ nsrs gSaA

dsfUnzd dsUnzd f>Yyh

xq.klw=k

fp=k 4.15d ysIVksVhu
(ruqlw=k)
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fp=k 4.15?k fMIyksVhu

ØkseSfVM

lsUVªksfe;j

dkbTek

izR;sd xq.klw=k vc nks ØkseSfVMksa dk cuk gksrk gS vkSj ;s nksuksa ØkseSfVM lsUVªksfe;j ds
tfj, ijLij tqM+s jgrs gSa ysfdu ;s vklkuh ls fn[kkb ugha nsrs]

osaQnzdh; f>Yyh vkSj osaQfnzd Li"V gksrs gSaA

(ii) (;qXelw=k) tkbxksVhu (xzhd Zygos = ;qXeu) (fp=k
4-15 [k)

xq.klw=k oqaQMfyr gksdj NksVs vkSj vfèkd LFkwy gks
tkrs gSaaA

leku vFkok letkr (homologous) Øksekslkse
,d Nksj ij ls ikl&ikl vkdj ijLij ;qXeu vkjaHk
dj nsrs gS aA bl ;qXeu dks lw=k;qXeu
(fluSfIllµsynapsis) dgrs gSaA

letkr xq.klw=k dh izR;sd tksM+h dks ;qxyh xq.klw=k
(bivalent) dgrs gSaA

osaQnzdh; f>Yyh vkSj osasQfUnzd Li"V gksrs gSaA

(iii) LFkwy iV~V iSdhVhu (Pachytene xzhd Paches =
eksVk) (fp=k 4-15x)

vkSj vfèkd oqaQMyu ds dkj.k Øksekslkse y?kqrj vkSj
LFkwyrj gksrs tkrs gSa

;qfXer xq.klw=k uked bdkbZ ̂ ;qxyh* dgykrh gS tks
pkj ØkseSfVMksa dh cuh gksrh gS vr% bls prq"dh (VsVªk
osySUV) Hkh dgrs gSaA

iSfdVhu voLFkk ds lekIr gksrs&gksrs thu fofue; (crossing over) gksuk izkjaHk gks tkrk
gS vFkkZr~ fotkrh; (flLVj) ØkseSfVMksa dk letkr tksM+k ds chp lHkh ØkseSfVMksa dk
VwVuk vkSj muosQ [kaMksa (thuisa) dk fofue; vkjaHk gks tkrk gSA

varj fofue; o iqu;ksZtu fcanq X- vkÑfr dk fn[kkbZ nsrk gS] vkSj bls dkb,sTek (chiasma

(cgqopu chiasmata dkb,sTesVk) dgrs gSa] ;k thu fofue; fcanq (Point of crossing

over) dgrs gSa]

(iv) f}iV~V (fMIyksVhu) (Diplotene xzhd Diplous-
nqgjk)  (fp=k 4-15?k)

xq.klw=k vkSj vfèkd oqaqQMfyr vkSj NksVk gksrk tkrk
gSA

letkr xq.klw=k osQ lsUVªksfe;j i`Fkd gksuk izkjaHk dj
nsrs gSa]

xq.klw=k ;qxyh

lsUVªksfe;j

fp=k 4.15[k tkbxksVhu
(;qXelw=k)

fp=k 4.15x iSdhVhu

prq"d

ØkseSfVM
lsUVªksfe;j
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xq.klw=kksa osQ ,d letkr ;qXe ds nks fotkrh; (flLVj) ØkseSfVM ,d ;k vfèkd fcanqvksa
ij tqM+s jgrs gSaA bu fcanqvksa dks dkb,sTesVk (Chiasmata) dgrs gSa]

dkb,sTesVk ij gh letkr xq.klw=kksa ds chp ØksesfVMksa ds [kaMksa dk (thuksa dk) fofue;
gksrk gSA bl izfØ;k dks vkuqoaf'kd iqu;ksZtu (genetic recombination) dgrs gSaA

(v) ikjxfrozQe (Mk;kdkbuSfll) (Diakinesis; xzhd % dia = }kjk fofHkUu fn'kkvksa esa
kinesis = xfr) (fp=k 4-15 Ä)

vfèkdre oaqQMyu osQ dkj.k ;qxyh y?kqre
vkSj  LFkwyre gks tkrk gSA

;qxyh xq.klw=k ds letkr xq.klw=k osQ
lsUVªksfe;j vkSj vletkr [kaM ,d&nwljs ls
nwj gVus yxrs gSa ;g fod"kZ.k osQ dkj.k
gksrk gSA

ifj.kke Lo:i] ;qxyh fofoèk vko`Qfr tSls O, X ;k 8 tSls cu tkrs gSa vko`Qfr dk
cuuk izfr ;qxyh dkb,sTesVk dh la[;k ij fuHkZj djrk gSA

dsUnzdh; f>Yyh o dsfUnzd yqIr gks tkrs gSa]

rdqZ (Spindle formation) fuekZ.k  iw.kZ gks tkrk gSA

(vi) eè;koLFkk I (fp=k 4-15p)

;qxyh xq.klw=k vius vkidks eè;&ry ij
O;ofLFkr dj ysrs gSaa]

letkr xq.klw=k] bl izdkj O;ofLFkr gksrs
gSa fd lHkh ekr` ;k tud xq.klw=k ,d gh
èkzqo ij ugha tqM+ ikrsA nwljs 'kCnksa esa oqQN
ekr` vkSj oqQN tud xq.k lw=k ,d nwljs ls
tqM+ tkrs gSaA

rqdZ&rarq xq.klw=kksa ds lsUVªksfe;jksa ds lkFk tqM+ tkrs gSaA

;qxyh dk ,d lsUVªksfe;j ,d èkqzo ij tqM+ tkrk gS rks nwljk foijhr /qzo ij i`Fkd
roZqQ rarq ls tqM+ tkrk gSA

(vii) i'pkoLFkk I (fp=k 4-15N)

rdqZ rarq NksVs gksus yxrs gSaA

letkr xq.klw=kksa ds lsUVªksfe;j rdqZ&rarqvksa ds lkFk&lkFk foijhr èkzqoksa dh vksj f[kaprs
tkrs gSa (lsaVªksfe;j dk foHkktu ugha gksrk)A

èkqzo
eè;js[kk ij
;qxfy;k

fp=k 4.15p eè;koLFkk

fp=k 4.15Ä Mk;kdkbuSfll

dkbTek

letkr Øksekslkse
vyx gksrs gq,
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bl izdkj tud dsUnzd ds xq.klw=kksa dk
vkèkk Hkkx ,d èkqzo ij i¡gqp tkrk gS vkSj
'ks"k vkèkk Hkkx foijhr èkzqo ij]

xq.klw=kksa dk izR;sd leqPp;] tks fdlh ,d
èkzqo ij ig¡qprk gS] tud vkSj ekr` xq.klw=kksa
ds feys&tqys Hkkxksa (u;k thu la;kstu) dk
cuk gksrk gSA

fe;ksfll esa ekr` vkSj tud thuksa osQ fey
tkus dk ewy dkj.k ;g gh gSA

(viii) vaR;koLFkk (fp=k 4-15t)

i`Fkd gq;s xq.klw=k uo fufeZr larfr osaQnzdksa esa fooqaQMfyr gksrs gSaA

larfr osaQnzdksa esa lsUVªksfe;jksa dh la[;k tud dsUnzd dh rqyuk esa dh vkèkh gksrh gS
ysfdu pwafd izR;sd lsUVªksfe;j esa nks ozQkseSfVM gksrs
gSa vr% nksuksa èkzqoksa ij vaR;koLFkk 1 DNA dh ek=kk
leku gksrh gS vFkkZr~ 2n (tud osaQnzd dh rjg
f}xqf.kr tgk¡ S- izkoLFkk esa xq.klw=k f}xqf.kr gksrs
gSaA bl izdkj foHkktudkjh dksf'kdk esa DNA dh
ek=kk i'pkoLFkk I rd 4n Fkh)

larfr dksf'kdkvksa esa DNA dh ek=kk i'pkoLFkk
-I dh rqyuk esa vkèkh jgrh gS] vFkkZr~ 2n gSA

dsfUnzd fiQj ls fn[kkbZ nsrk gSA dsUnzdh; f>Yyh Hkh cu tkrh gSA

larfr dsUnzdksa esa nwljk vèkZlw=kh foHkktu vkjaHk gks tkrk gSA

nwljs vèkZlw=kh foHkktu dh Hkh pkj voLFkk,¡ gS %

(i) iwokZoLFkk II (ii) eè;koLFkk II

(iii) i'pkoLFkk II (iv) vaR;koLFkk II

(i) iwokZoLFkk II (fp=k 4-15>)

xq.klw=k NksVs gksdj fiQj ls fn[kkbZ nsus yxrs gSaA izR;sd xq.klw=k osQ nks ØkseSfVM ,dy
lsVªksfe;j ls tqM+ tkrs gSaA

rdqZ&fuekZ.k vkjaHk gks tkrk gS]

dsfUnzd vkSj dsUnzdh; f>Yyh fiQj ls yqIr gksus yxrh gSA

letkr Øksekslkse
/qzo

/qzo

fp=k 4.15N i'pkoLFkk

fp=k 4.15t vaR;koLFkk

larfr
dsUnzd
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(ii) eè;koLFkk II (fp=k 4-15×k)

xq.klw=k vius vkidks eè; js[kk ij
O;okfLFkr dj ysrs gSa]

rdqZ midj.k dk fuekZ.k dk;Z iwjk gks
tkrk gS

izR;sd xq.klw=k dk lsUVªksfe;j nks
rdqZ&rarqvksa ds lkFk foijhr èkzqoksa ij
tqM+ tkrk gSA

(iii) i'pkoLFkk II (fp=k 4-15V)

izR;sd xq.klw=k dk lsUVªksfe;j foHkkftr
gks tkrk gS] ftlls fd izR;sd ozQkseSfVM
dk viuk lsUVªksfe;j gksrk gS vksj
izR;sd ozQkseSfVM vc iw.kZ xq.klw=k cu
tkrk gSA

pkj larfr osaQnzdksa esa ls izR;sd esa
xq.klw=k dh la[;k vkèkh (n) jgrh gSA
lkFk gh tud osQ osaQnzd (2n) dh
rqyuk esa DNA dh ek=kk Hkh vkèkh
jgrh gSA

ØkseksfVMksa dks vius&vius lsUVªksfe;j
fey tkrs gSa os larfr xq.klw=k cu tkrs
gSa vkSj roZqQ&rarqvksa osQ ladqpu osQ
dkj.k foijhr èkqzoksa dh vksj xfr djus
yxrs gSaA

(iv) vaR;koLFkk II (fp=k 4-15B)

èkqzoksa ij i¡gqpus ds ckn xq.klw=k vius
vkidks vxqf.kr larfr dsUnzd ds :i
esa O;okfLFkr dj ysrs gSaA

dsfUnzd vkSj dsUnzdh; f>Yyh fiQj ls fn[kkbZ nsus yxrh gSA

lkbVksdkbusfll (dksf'kdk nzO; foHkktu)

;g nks mÙkjksÙkj voLFkkvksa eas gksrk gS igys rks vèkZlw=kh foHkktu-I ds ckn] vkSj nwljk vèkZlw=kh
foHkktu II ds ckn] vFkok dqN ekeyksa esa ;g dsoy vèkZ xq.klw=k-II ds ckn gh gksrk gSA

bl izfØ;k ds ifj.kkeLi:i pkj vxqf.kr dksf'kdk,¡ cu tkrh gSA

lsUVksfe;j
e/; js[kk ij xq.klw=k

larfr xq.klw=k

Øksekslkse (xq.klw=k)

fp=k 4.15> iwokZoLFkk II

fp=k 4.15×k eè;koLFkk II

fp=k 4.15V i'pkoLFkk II

fp=k 4.15B vaR;koLFkk II
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vèkZlw=kh foHkktu dk egÙo

;g Lih'kht dh fofHkUu ihf<+;ksa esa ftuesa ds ySafxd tuu gksrk gS muesa xq.klw=kksa dh la[;k
fu;r cuk;s j[kus esa enn djrk gSA

vèkZlw=kh foHkktu ;qXedksa (xSehVksa) ds fuekZ.k ;qXed tuu (xSehVkstSusfll&;qXedtuu
µGametogenesis) ds nkSjku gksrh gS vkSj blds nkSjku xSehVksa esa xq.klw=kksa dh la[;k f}xqf.kr
(2n) ls ?kVdj v.kqf.kr (n) jg tkrh gSA ;s vxqf.kr xSehV fu"kspu ds ckn layf;r gksdj f}xqf.kr
;qXeut dk fuekZ.k djrs gaSA f}xqf.kr ;qXeut ls gh lkekU; f}xqf.kr O;f"V curk gSA

iwokZoLFkk esa y{k.kksa osQ u, la;ksx fuEu dkj.kksa ls LFkkfir gksrs gSaA

(i) ekr` vkSj tud xq.klw=kksa osQ fefJr gks tkus ls vkSj

(ii) iwokZoLFkk I osQ nkSjku thu fofue; osQ dkj.k

blds ifj.kkeLi:i larfr esa ek¡ cki nksuksa ds xq.kksa dk lekos'k u, thu iqu;ksZtu ds dkj.k
gksrk gSA

lw=kh foHkktu o vèkZlw=kh foHkktu dh rqyuk

lw=kh foHkktu vèkZ&lw=kh foHkktu

1- dksf'kdk dsoy ,d ckj foHkkftr 1- dksf'kdk foHkktu nks ckj gksrk gSA
gksrh gSA vèkZlw=kh foHkktu-I vkSj vèkZlw=kh foHkktu-II

2- dkf;d dksf'kdkvksa osQ lkFk&lkFk mu 2- fliZQ f}xqf.kr teZ dksf'kdkvksa es gksrk gSA
dksf'kdkvksa esa gksrk gS tks vxqf.kr] f}xqf.kr
;k cgqxqf.kr gks ldrs gSaA

3- iwokZoLFkk vYikofèk (dqN gh ?kaVs dh) 3- iwokZoLFkk I vis{kkÑr nh?kkZofèk o (vusd fnu
gksrh gSA pyus okyh) gksrh gSA

4- iwokZoLFkk ljy gksrh gS] 4- iwokZoLFkk tfVy gksrh gS ftlesa ik¡p mi&
voLFkk,¡ ysIVksVhu] tkbxksVhu] iSdhVhu] fMIyksVhu
vkSj Mkbdkbusfll gksrh gSA

5- fluSfIll ugha gksrkA 5- iwokZoLFkk I ds nkSjku letkr xq.klw=kksa
dk fluSfIll gksrk gSA

6- iwokZoLFkk ds nkSjku xq.klw=kksa ds nks ukWu&flLVj 6- nks letkr xq.klw=kksa ds xSj&flLVj ØkseksfVMksa ds
ØkseSfVMksa ds chp [kaMksa dk fofue; chp thu fofu;e ds nkSjku [kaMksa dk
ugha gksrkA fofue; gksrk gSA

7- izR;sd xq.klw=k nks ØksesfVMksa dk cuk 7- izR;sd ;qxyh esa pkj ØkseSfVM
gksrk gS tks ,d lsUVªksfe;j ds tfj;s vkSj nks lsUVªksfe;j gksrs gSaA
tqM+s jgrs gSaA

8- xq.klw=k iwokZoLFkk ds vkjaHk esa gh 8- iwokZoLFkk I esa xq.klw=k ,dy :i esa fn[kkbZ
f}xqf.kr gks tkrs gSaZA nsrs gSa gkyk¡fd varjkoLFkk I esa DNA dk

izfrÑfr;u igys gh gks pqdk gksrk gSA
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9- eè;koLFkk esa lHkh lsUVªksfe;j ,d gh ry 9- eè;koLFkk I esa lsUVªksfe;j nks ryksa esa vuqØfer
ij vk tkrs gSaA gksrs gSa tks fd ,d nwljs ds lekarj gksrs gSa

10- eè;koLFkk IysV f}xqf.kr xq.klw=kksa ls 10- eè;koLFkk IysV ;qfXer xq.klw=kksa dh cuh
cuh gksrh gSA gksrh gSA

11- lsUVªksfe;j foHkktu i'pkoLFkk esa gksrk gSA 11- lsUVªksfe;j i'pkoLFkk I esa foHkkftr ugha gksrh
lsUVªksfe;j i'pkoLFkk II esa gh foHkkftr
gksrs gSa

12- rdqZ&rarq vaR;koLFkk esa iwjh rkSj ij 12- rqdZ&rarq vaR;koLFkk I esa iwjh rkSj ls yqIr
yqIr gks tkrs gSa ugha gksrsA

13- dsfUnzd vaR;koLFkk esa iqu% fn[kkbZ 13- dsfUnzd vaR;koLFkk I esa ugha fn[kkbZ nsrhA
nsus yxrk gSaA

14- lw=kh foHkktu ds var esa xq.klw=kksa dh 14- xq.klw=kksa dh la[;k f}xqf.kr ls ?kVdj vxqf.kr
la[;k esa dksbZ ifjorZu ugha gksrkA jg tkrh gSA

15- larfr dksf'kdkvksa dh thuh lajpuk 15- larfr dksf'kdkvksa dh thuh lajpuk tud
iw.kZr;k tud dksf'kdkvksa dh thuh dksf'kdkvksa dh thuh lajpuk ls fHkUu gksrh gSA
lajpuk ds leku gksrh gSA larfr dksf'kdk ds xq.klw=kksa tUrq esa thu o ekr`

thu nksuksa gh gksrs gSA

16- ekbVksfll vis{kkÑr vYikofèkd gksrk gSA 16- ehvksfll vis{kkÑr nh?kkZofèkd gksrk gSA

17- ekbVksfll o`f¼ o VwV&iQwV dh ejEer 17- ehvksfll ls gh ySafxd tuu esa Øksekslkse&la[;k
rFkk okuLifrd vkSj vySafxd :i ls tuu fofHkUu ihf<+;ksa esa fu;r cuh jgrh vkSj lkFk gh
djus okys thoksa esas tuu dk vkèkkj gSA vkusokyh ihf<+;ksa esa vkuqoaf'kd fofoèkrk Hkh vk

tkrh gSA

dSfj;ksVkbi D;k gS\

xq.klw=k dsoy eè;koLFkk (Metaphase) esa gh fn[kkbZ nsrs gSaA rc mudh iQksVks [khaph tkrh gS vkSj
muds vkdkj ds vuqlkj mUgsa dkVdj tksM+s cuk fy, tkrs gSaA bl izdkj fdlh O;f"V osQ letkr
xq.klw=kksa dk foU;kl vkdkj osQ vuqlkj uhps dh dh vksj tkrs gq, vojksgh ozQe dks oSQfj;ksVkbi
dgk tkrk gSA (ns[ksa ekuo dSfj;kVkbi&ikB 21 esa)

ikBxr iz'u 4.10

1- vèkZlw=kh foHkktu-I dh mi voLFkkvksa ds uke crkb;s ftuesa fuEu ?kVuk,sa gksrh gSa %

(i) letkr xq.klw=kh dk ;qXeu gksrk gSA
..................................................................................................................

(ii) pqrq"d (Tetrad) curs gSa
..................................................................................................................

(iii) letkr xq.klw=k ,d nwljs ls nwj gVuk 'kq# djrs gSaA
..................................................................................................................
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2. iq"ih ikniksa esa fe;ksfll izfozQ;k osQ LFkyksa osQ uke crk,¡A

............................................................................................................................

3- vèkZlw=kh foHkktu-I dh fuEufyf[kr voLFkkvksa dks muds lgh Øe esa fyf[k,¡ tkbxksVhu]
iSfdVhu] ysIVksVhu] eè;koLFkk I, Mk;dkbusfll] i'pkoLFkk I vaR;koLFkk I

............................................................................................................................

4- og nks izeq[k ckrsa crkb;s ftuesa vèkZlw=kh foHkktu-I, vèkZlw=kh foHkktu&II ls fHkUu gksrk gS\

............................................................................................................................

vkius D;k lh[kk

,d ltho dksf'kdk ,d thfor ikni ;k izkf.k 'kjhj dk vkRefuHkZj bdkbZ gksrh gSA

egÙoiw.kZ dksf'kdkaxd ;s gSaµekbVksdkWfUMª;k] xkWYth dk; ,sUMksIykfTed jsfVdqye (varnzZO;h
tkyd) jkbckslkse] ijvkWDlhlkse] DyksjksIykLV] (gfjryod) osaQnzd (U;wfDy;l)

rkjdosaQnz (lsfUVªvksy) jkbckslkse vkSj dsfUnzd dks NksM+dj vU; lHkh dksf'kdkaxd f>Yyh ls
f?kjs gksrs gSaA

gkyk¡fd dsUnzd ds fcuk dksbZ dksf'kdk u rks thfor jg ldrh gS vkSj u gh o`f¼ vkSj tuu
dj ldrh gS] fiQj Hkh dksf'kdk nzO; osQ fcuk dsUnzd vius vki esa vizHkkoh gksrk gSA

dqN dksf'kdkaxd tSls ekbVksdkWfUMª;k vkSj gfjryod (DyksjksIykLV) dsUnzd dh lgk;rk ds
fcuk viuh izfrÑfr Lo;a cukus esa l{ke gksrs gSa ;kfu vèkZLok;r dgs tkrs gSaA

thfor dksf'kdk,¡ lw=kh foHkktu (ekbVksfVd) }kjk foHkkftr gksdj ubZ dksf'kdkvksa dk fuekZ.k
djrh gSaA

'kjhj esa o`f¼] dksf'kdkvksa dh la[;k c<+us ds dkj.k gksrh gSA

xq.klw=k leqPp; dh lrrrk dksf'kdk foHkktu ds dkj.k cuh jgrh gSA

,d dksf'kdk ds thou&pØ esa ;s 'kkfey gSaµvarjkoLFkk (G1 S o G2) rFkk M- izkoLFkk (lw=kh
foHkktu ;k vèkZlw=kh foHkktu)

lw=kh foHkktu dkf;d dksf'kdkvksa esa ;k tuu dksf'kdkvksa esa gksrk gS ftlds ifj.kkeLo:i
xq.kkRed vkSj ek=kkRed nksuksa gh n`f"V ls lHkh izdkj leku larfr dksf'kdk,¡ fufeZr gksrh gSaA

vèkZlw=kh foHkktu osQoy tuu dksf'kdkvksa esa gksrk gS vFkkZr~ o`"k.k rFkk vaMk'k; esa gksrkgSA
;g ,d U;wuudkjh foHkktu gS ftlesa xq.klw=kksa dh la[;k vkèkh jg tkrh gSA

lw=kh foHkktu dk egÙo o`f¼ esa vkSj tuu esa gS tgk¡ tuu ls mRiUu gksus okys vfHkUu gSaA
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vèkZlw=kh foHkktu dh lkFkZdrk ySafxd tuu esa gS tgk¡ ij vaMk.kq o 'kqØk.kq nksuksa esa vkèkh
la[;k esa xq.klw=k gksrs gSa vFkkZr~ izR;sd ekuo ;qXed (xSehV) esa 23 (ysfdu ekuo esa xq.klw=k
dh lkekU; la[;k 46 vFkok 23 tksM+h gksrh gS) vkSj fu"kspu ds i'pkr xq.klw=kksa dh la[;k
cjkcj gks tkrh gSA

vèkZlw=kh foHkktu tud o ekr` y{k.kksa ds feyus&tqyus esa Hkh lgk;d gksrk gSA

ikBkar iz'u

1- bl oDrO; dh rdZlaxrrk crkb;s fd dksf'kdk&fHkfÙk e`r gksrs gq, Hkh dksf'kdk ds Hkhrj
gks jgs ltho izfozQ;kvksa ij izHkko Mkyrh gSA

2- dksf'kdk&fHkfÙk rFkk dksf'kdk&f>Yyh esa foHksn dhft,A

3- dksf'kdk&f>Yyh ds fudYlu vkSj flaxj ekWMy dk vkjs[k cukb;sA

4- dksf'kdk&f>Yyh dksf'kdk ds fy;s vfuok;Z D;ksa gksrh gS\

5- ekbVksdkWfUMª;k vkSj DyksjksIykLV dh bysDVkWu lw{en'khZ }kjk fn[kkbZ nsus okyh lajpuk dk vkjs[k
cuk,¡A

6- ekbVksdkWfUMª;k o gfjryod (DyksjksIykLV) ds izdk;ks± dh lwph rS;kj dhft;sA

7- viuh izfrÑfr Lo;a cuk ldus esa l{ke dksf'kdkaxdksa ds uke crkb;sA mUgsa Lo izfro`Qfrdkjh
dksf'kdkaxd D;ksa dgk tkrk gS\

8- ,aMksIykfTed jsfVdqye] jkbckslkse vkSj xkWYth dk;ksa ds izdk;ks± esa varj crkb;sA

9- vfèkdka'k dksf'kdkaxd f>Yyh ls f?kjs gksrs gSaA bl O;oLFkk dh D;k mi;ksfxrk gS\

10- rkjdosaQnz (lsfUVª;ksy) vkSj i{ekHk (flfy;k) d'kkfHkdk (ÝyStsyk) dh lajpuk vkSj dk;Z
esa varj crkb;sA

11- y;udk;ksa (ykblkslkse) dks ^^vkRe?kkrh FkSfy;k¡** D;ksa dgrs gSa\

12- dsUnzd ds D;k izdk;Z gSa\

13- fofHkUu dksf'kdkaxd dh lwph rS;kj dhft;sA muds dk;ks± ds ckjs esa ,d iafDr esa fyf[k;s
o muesa ik;s tkus okys Je&foHkktu dh O;k[;k djsaA

14- fuEu esa foHksn dhft;s

(i) vlhedsanzdh;k izko~Q osaQnzdh (izksdSfj;ksfVd) o llhedsanzdh ;k lqosaQnzdh (;wdSfj;ksfVd)
dksf'kdk

(ii) ikni dksf'kdk o izkf.k dksf'kdk

15- dksf'kdk dks izk.kh dh lajpkRed o izdk;kZRed bdkbZ D;ksa dgk tkrk gS\
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16- fuEu ds uke crk;s %

(i) og fLFkfr ftlesa ,d dksf'kdk esa lkekU; :i ls ;qfXer xq.klw=k gksrs gSaA

(ii) og fLFkfr ftlesa ,d dksf'kdk esa izR;sd xq.klw=k ds tksM+s dk dsoy ,d vo;o gksrk
gS

(iii) vèkZlw=kh foHkktu esa ekr` o tud xq.klw=kksa dk ;qXeu

(iv) vèkZlw=kh foHkktu dh iwokZoLFkk I esa letkr (ekr` o tud) xq.klw=kksa (Øksekslkseksa)
ds [kaMksa dk fofue;

(v) og fcanq ftlds }kjk ,d xq.klw=k rdqZ&rarq ls tqM+k jgrk gSA

(vi) dksf'kdk&foHkktu dk og izdkj ftlds dkj.k o`f¼ gksrh gSA

17- ,d iq"ih ikni esa o ySafxd tuu djus okys izk.kh esa vèkZlw=kh foHkktu dgk¡ ij gksrk gS\

18- iwokZoLFkk-I dh mi voLFkkvksa dh lwph cukb,A

19- vèkZlw=kh foHkktu dh D;k lkFkZdrk gS\

20- ,d dksf'kdk ds thou pØ dh fofHkUu voLFkkvksa dk ,d ;kstukc¼ js[kkfp=k rS;kj dhft,A

21- lw=kh foHkktu dh fofHkUu voLFkkvksa dk fpg~fur (yscy fd;k gqvk) js[kkafdr vkjs[k cukb,A

22- lw=kh foHkktu o vèkZlw=kh foHkktu ds eq[; varjksa dks lkj.khc¼ djsaA

23- vèkZlw=kh foHkktu dh iwokZoLFkk bruh nh?kkZofèkd o foLr`r D;ksa gksrh gS\

24- ikni dksf'kdkvksa esa dksf'kdknzO; foHkktu (lkbVksdkbusfll) o izkf.k dksf'kdkvksa ds dksf'kdk
nzO; foHkktu esa D;k varj gS\

ikBxr iz'uksa ds mÙkj

4-1 1- igys ls fo|eku dksf'kdk,¡

2- 'ykbMsu o 'okWu

3- gjfryod (DyksjksIykLV)@IykfLVM

4- izksdSfj;ksVµvuko`r dsUnzd] dksf'kdk f>Yyh ls f?kjh gqbZ dksbZ dksf'kdkaxd ugha]
;wdSfj;ksVµdksf'kdk f>Yyh ;qDr o lqLi"V dsUnzd ;qDr dksf'kdkaxd

4-2 1- folj.kµmPprj lkanz.k okys {ks=k ls fuEurj lkanz.k okys {ks=k dh vksj v.kqvksa dh xfr

ijklj.kµ,d vèkZikjxE; f>Yyh ds vkj&ikj ty ds v.kqvksa dk mPprj lkanz.k ls
fuEurj lkanz.k dh vksj xfr
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2- ÅtkZ O;; djds lkanz.k izo.krk dh fo#¼ vFkkZr~ de lkanzrk ds {ks=k ls mPprj lkanzrk
ds {ks=k dh vksj xeu

3- Bksl d.kksa dk varxz±g.k (iQSxkslkbVksfll dksf'kdk'ku ;k Hk{kdk.kq fozQ;k)

rjy caqndksa dk varxzZg.k (fiukslkbVksfll dksf'kdkik;u ;k fiukslkbVh fozQ;k)

4- (i) ?k (ii) d (iii) Ä

(iv) [k (v) x

5- (i) lqj{kk@vkÑfr

(ii) IykTeksMSLekVk }kjk dksf'kdkvksa ds chp lapkj dk;e j[kuk

4-3 1- dksf'kdk nzO; esa f>Yyh ifjlhfer vax

2- ATP

3- xzsuk

4- FkkbysdkWbM

5- D;ksafd ekbVksdk¡fMª;k esa ÅtkZ ATP ds :i esa mRiUu gksrh gS vkSj lax`fgr jgrh gSA

6- ekbVksdkWfUMª;k

7- (i) nksuksa vèkZLok;r gSa

(ii) nksuksa esa DNA o jkbckslkse fo|eku jgrs gSaA

8- ØkseksIykLV (o.kZyod)

9- DyksjksIykLV (gfjryod)

10- muesa viuh gh Hkk¡fr ds mRiknu ds fy;s viuk DNA gksrk gS ysfdu dksf'kdk ;k dksf'kdk
nzO; osQ ckgj mudk viuk Lora=k vfLrÙo ugha gksrk gSA

4.4 1- (a) xkWYth dk; (b) var%nzO;h tkyd (,UMksIykfTed jsfVdqye) (ER)

(c) eaMyod (vek;yksIykLV)

(d) ER (e) jkbckslkse

2- ikB ns[ksa

3- (i) vkarfjd <k¡pk (ii) dksf'kdh; inkFkZ dk ifjogu

4- dksf'kdk nzO;] ,sUMksIykfTed jsfVdqye (ER)] dsfUnzd gfjryod] ekbVksdkWfMª;k

5- (ER)

4-5 1- D;ksafd y;udk; (ykblkslkse) viuh gh dksf'kdk ds dksf'kdkaxdksa dk Hk{k.k djrs
gSaA
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2. os oT;Z (csdkj) inkFkZ dks ipkdj dksf'kdk dks LoPN j[kus esa enn djrs gSaA

3- olk mikip;

4-6 1- dsUnzd dksf'kdk ds lHkh dk;ks± dks fu;af=kr djrk gS D;ksafd blesa vkuqoaf'kd lwpuk
fo|eku gksrh gSA

2- (a) varjkoLFkk esa tc xq.klw=k foHkkftr ugha gks jgs gSa ;k Go-stage (ifjoèkZu osQ
nkSjku foHksnu voLFkk) rks xq.klw=k ,d tkyd ds :i esa fo|eku jgrs gSaA

(b) ;s vkuqoaf'kd lwpuk ds okgd gSa D;ksafd muesa thu fo|eku gksrs gSaA

3- RNA dk la'ys"k.k LFky

4-7 1 (i) ;g lkoZf=kd foyk;d gS vkSj lokZfèkd jklk;fud vfHkfØ;k,¡ tyh; ekè;e
esa gksrh gSA

(ii) ;g thonzO; dk ,d ?kVd gSA

2- Xywdksl

3- -NHCO-, ikWyhZisIVkbM caèk esa ,sehuksa vEyksa ds chp o izksVhuksa esa ik;k tkrk gSA

4- ATP

5- U;qDyhd vEyksa ds fuekZrk [kaM] izR;sd esa ,d isUVksl 'kdZjk] ukbVªkstuh csl o iQ+kWLiQ+sV
gksrk gSA

4-8 1 (i) varjkoLFkkµnks ozQfed dksf'kdk foHkktu ds chp dh voLFkk

(ii) la'ys"kh izkoLFkkµDNA dk la'ys"k.k gksrk gSA

(iii) foHkktd izkoLFkkµdkf;d dksf'kdkvksa esa lw=kh foHkktu ;k tuu dksf'kdkvksa esa
vèkZlw=kh foHkktu gksrk gSA

2- (i) izFke o`f¼ izkoLFkk (ii) la'ys"kh izkoLFkk

(iii) f}rh; o`f¼ izkoLFkk (iv) lw=kh foHkktu@vèkZlw=kh foHkktu izkoLFkk

4-9 1- varjkoLFkk dh S- vko`Qfr

2- ugha

3- (i) mRrj iwokZoLFkk (ii) mRrj vaR;koLFkk (iii) i'pkoLFkk (iv) eè;koLFkk

4-10 1- (i) ;qXe lw=k ;k ;qXe iV~V (tkbxksVhu) (iwokZoLFkk I)_ (ii) isfdVhu (LFkwyiV~V) (iii)
fMIyksVhu (f}iV~V)

2- ekbØksLiksj@ijkx ekr` dksf'kdk o esxkLiksj ekr` dksf'kdk

3- ruqlw=k (ysIVksVhu)] tkbxksVhu] (;qXelw=k) iSfdVhu] (LFkwyiVV~) fMIyksVhu (f}iV~V)]
Mk;kdkbusfll (ikjxfrozQe)] eè;koLFkk I, vaR;koLFkk I

4- xq.klw=kksa dh la[;k vkèkh jg tkuk] vèkZlw=kh foHkktu I esa vkuqoaf'kd inkFkZ dk fofue;
(vknku&iznku)
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5

Ård rFkk la?kVuk ds vU; Lrj

vkius fiNys ikB esa lh[kk fd dksf'kdk thoksa dh ewyHkwr lajpukRed vkSj izdk;kZRed
(iaQD'kuy) bdkbZ gS] vkSj ;g fd thoksa dk 'kjhj fofHkUu vkÑfr;ksa vkSj vkdkj dh
dksf'kdkvksa ls cuk gksrk gSA leku izdkj dh dksf'kdk,¡ ,d fof'k"V dk;Z dks djus ds
fy, leqPpf;r ;k iaqftr gks tkrh gSaA dksf'kdkvksa ds bl lewg ;k leqPp;u dks ^^Ård**
dgrs gSaA bl ikB esa ikniksa vkSj izkf.k;ksa ds fofHkUu izdkj ds Årdksa dk o.kZu fd;k
x;k gSA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

Årdksa dh ifjHkk"kk ns ldsaxs_

ikni Årdksa dk oxhZdj.k dj ldsaxs_

fofHkUu izdkj ds ikni Årdksa ds uke crk ldsaxs_

V~;wfudk dkiZlokn (V~;wfudk dkiZl fl¼kar) ,oa Årdtuokn (fgLVkstu fl¼kar) dks
izLrqr dj ldsaxs_

izk.kh Årdksa dk oxhZdj.k dj ldsaxs_

fofHkUu izdkj ds midyk (,ihFkhfy;eh) Årdksa dh lajpuk vkSj izdk;ks± (iaQD'ku)
dk o.kZu dj ldsaxs_

fofHkUu izdkj ds la;ksth Årdksa dh lajpuk vkSj muds izdk;ks± dk o.kZu dj ldsaxs_

is'kh Ård dh lajpuk vkSj muds izdk;Z dk o.kZu dj ldsaxs_

raf=kdh; Ård dh lajpuk vkSj mlds izdk;Z dk o.kZu dj ldsaxsA

5.1 Ård D;k gS

fofHkUu vax] tSlsfd ikSèkksa ds rus] tM+sa vkSj izkf.k;ksa ds vkek'k;] ân; vkSj iQ+siQ+M+s fofHkUu
izdkj ds Årdksa ds cus gksrs gSaA Ård] ,slh dksf'kdkvksa dk ,d lewg gksrk gS ftudk
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mn~Hko] lajpuk vkSj izdk;Z leku gkssrs gSaA buds lkekU; mn~Hko dk vFkZ gS fd os
Hkzw.k esa dksf'kdkvksa ds ,d gh Lrj ls O;qRiUu gksrh gSaA bldk fooj.k ikB 20 esa fn;k
x;k gSA lkekU; mn~Hko ds gksus ds dkj.k mudh lajpuk rks lkekU; gksrh gh gS] vkSj
blfy, os leku izdk;Z Hkh djrh gSaA vusd izdkj ds Ård la?kfVr gksdj ,d vax dk
fuekZ.k djrs gSaA

mnkgj.k % #fèkj] vfLFk] mikfLFk vkfn izk.kh Årdksa ds dqN mnkgj.k gSa] tcfd e`nwrd
(iSjsUdkbek)] 'yks"kksrd (dkWysUdkbek)] nk: (tkbye) vkSj iks"kokg (Ýyks,e) ikSèkksa ds
fofHkUu izdkj ds Ård gSaA Årdksa ds vè;;u dks Ård foKku ;k vkSfrdh (fgLVksykWth)
dgrs gSaA

Ård mu dksf'kdkvksa ds lewg dks dgrs gSa ftudk mn~Hko] lajpuk vkSj dk;Z leku
gksrs gSa] mnkgj.k izkf.k;ksa esa vfLFk] is'kh vkSj ikSèkksa esa tM+ksa rFkk izjksg ds 'kh"kks±
ij foHkT;ksrd (esfjLVse Ård)A

5.2 ikni Ård

ikni Ård izeq[kr% nks izdkj ds gksrs gSa%
1- foHkT;ksrd (Meristematic) (xzhd 'kCn Meristos =  foHkktu'khy) (vFkkZr~ foHkktu;ksX;

mQrd)

2- LFkk;h (Permanent) (vfoHkktu'khy)

1- foHkT;ksrd
µ vifjiDo vFkok vfoHksfnr dksf'kdkvksa dk cuk gksrk gS ftuesa varjdksf'kdh;

vodk'k ugha gksrsA
µ dksf'kdk,¡ xksykdkj] vaMkdkj vFkok cgqHkqth gksrh gSa_ ;s dksf'kdk,¡ ges'kk gh

thfor vkSj iryh fHkfÙk okyh gksrh gSaA
µ izR;sd dksf'kdk esa izpqj ek=kk esa dksf'kdknzO; vkSj lqLi"V dsanzd gksrk gSA
µ jl/kfu;k¡ NksVs vkdkj dh gksrh gSa vFkok gksrh gh ughaA

rkfydk 5-1 foHkT;ksrd ds izdkj

izdkj LFkku izdk;Z

'kh"kZLFk foHkT;ksrd tM+ vkSj izjksg ds 'kh"kZ Hkkx esa ikSèkksa dh yackbZ vkSj mudh 'kk[kkvksa esa
o`f¼ ioZlafèk&o`f¼ (,d chti=kh) esa]
?kklksa esa i.kZ Lrfjdk esa o`f¼

varosZ'kh (baVjdSyjh) ifÙk;ksa ds vkèkkj ij vFkok
foHkT;ksrd ioZlafèk ds vkèkkj ij

ik'oZ foHkT;ksrd tkbye] Ýyks,e rFkk dkdZ ds ikSèks dh pkSM+kbZ vkSj eksVkbZ esa
chp ,/k (dSfEc;e) ij o`f¼ (f}rh;d o`f¼)

dSfEc;e f}chti=kh ikSèkksa ds
oYoqQV (dkVsZDl) ij
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fp=k 5.1 ,d vko`rchth ikni esa foHkT;ksrd dk LFkku

2- LFkk;h Ård

µ LFkk;h Ård os gksrs gSa ftuesa o`f¼ ;k rks iw.kZr% vFkok dqN vofèk ds fy,
#d tkrh gaSA

µ bu Årdksa dh dksf'kdk,¡ thfor gks ldrh vFkok fiQj e`r_ vkSj iryh fHkfÙk
okyh vFkok eksVh fHkfÙk okyh gks ldrh gSaA

µ iryh fHkfÙk okys LFkk;h Ård vkerkSj ls thfor gksrs gSa] tcfd eksVh fHkfÙk
okys Ård thfor Hkh gks ldrs gSa vFkok e`r HkhA

LFkk;h Årdksa ds izdkj

(i) ljy Ård % ljy Ård dsoy ,d gh izdkj dh dksf'kdkvksa ls cus gksrs gSaA
lkekU; ljy Ård gSaµ e`nwrd (iSjsUdkbek)] 'ys"kksrd (dksysUdkbek) vkSj n`<+ksrd
(LDysjsUdkbek) (fp=k 5-2] 5.3 vkSj 5-4)

(ii) lfEeJ Ård % lfEeJ Ård ,d ls vfèkd izdkj dh dksf'kdkvksa ls feydj
cus gksrs gSa tks ,d bdkbZ ds :i esa dk;Z djrs gSaA blds lkekU; mnkgj.k nk:
(tkbye) vkSj iks"kokg (Ýyks,e) (fp=k 5-5 vkSj 5-6) gSaA

ljy ikni Årdksa % dh lajpuk] izdk;Z vkSj forj.k rkfydk 5.2 esa fn, x, gSaA

fodklh ifRr;ka
'kh"kZLFk foHkT;ksrd

iÙkh

iRrh ds v{k esa
ik'oZ eqdqy

rus ds laogu
mQrd

eTtk
(fiFk)

(a) LrEHk ds 'kh"kZ dh
vuqnSè;Z dkaVs

(c) izko~Q,/h; laiqy (ik'oZ
foHkT;ksrd)

izko~Q,/h; (izksoSQfEc;u)
laiqy (LVªSUM) dksf'kdk;sa
(;s laogu Ård eq[;r%
tkbye] Ýyks,e vkSj js'kksa
ds :i esa ifjiDo gksrh
gSaA

(b) 'kh"kZLFk foHkT;ksrd

foHkT;ksrd dksf'kdk,¡

V~;wfudk (dksf'kdk,¡ ledks.kksa ij 'kh"kZ
dh lrg ij foHkkftr gksrh gSaA

dkiZl (lHkh ryksa esa
foHkkftr gksrh gSaA)
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1- Ård dh ifjHkk"kk nhft,A

............................................................................................................................

2- fuEufyf[kr ds fy, ,d&,d i;kZ; 'kCn nhft,A

(i) ,d ikni Ård tks ,slh dksf'kdkvksa ls cuk gksrk gS tks fujarj foHkkftr gksdj
vkSj vfèkd dksf'kdk,¡ cukrh jgrh gSaA

..................................................................................................................

(ii) og foHkT;ksrd tks o`{k dh eksVkbZ c<+kus esa lgk;d gksrk gSA

..................................................................................................................

(iii) ikni Ård dk og izdkj ftldh lHkh dksf'kdk,¡ leku gksrh gSaA

..................................................................................................................

(iv) ikni Årdksa dh og Js.kh ftldh dksf'kdkvksa esa foHkktu ugha gksrkA

..................................................................................................................

3- vki bl dFku ls D;k le>rs gSa fd ^^,d Ård dh dksf'kdkvksa dk mn~Hko leku
gksrk gS\**

............................................................................................................................

4- foKku dh ml 'kk[kk dk uke crkb, ftlesa ge Årdksa dk vè;;u djrs gSaA

............................................................................................................................

5- lfEeJ Ård D;k gksrk gS\

............................................................................................................................

6- foHkT;ksrd dh dksf'kdkvksa ds nks fo'ks"k y{k.k crkb,A
............................................................................................................................

5.2.1 ljy iknd Ård

ljy ikni Ård rhu izdkj ds gksrs gSaµ(fp=k 5-2] 5-3 vkSj 5-4)

1- e`nwrd (e`nq + Ård) (iSjsUdkbek) [gfjr Ård (Dyksjsudkbek)] ok;wrd (ok;q +
Ård) (,sjsudkbek)]

2- 'ys"kksrd ('ys"k + Ård) (dksysUdkbek)

3- n`<+ksrd (n`< + Ård) (Ldysjsudkbek)
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1- e`nwrd
(iSjsudkbek
Parenchyma)

(d)gfjr Ård
(Dyksjsudkbek
Chloernchyma)
([k) ok;wrd
(,sjsudkbek
Aerenchyma)

2- 'ys"kksrd
(dksysudkbek
Collenchyma)
(Gk collen =
xksan)

3- n`<+ksrd
(Ldsysjsudkbek
(Sclerenchyma)
(xzhd scleros =
dBksj] n`<+)
(d) js'ks (fibres)
([k)n`<+
dksf'kdk,¡
(Sclereids)

ltho

ltho

ltho

ltho

e`r

e`r
e`r

(i) vaMkdkj vFkok
xksykdkj] iryh fHkfÙk
okyh ftuesa izpqj ek=kk
esa dksf'kdknzO; ekStwn
gksrk gSA

(ii) blesa lqLi"V dsanzd vkSj
varjdksf'kdh; vodk'k
gksrs gSa

(iii) bldh fHkfÙk lsyqyksl
dh cuh gksrh gSA

gfjryod;qDr
DyksjksIykLVe;)
cM+s vkdkj ds
ok;q&vodk'k vFkok
varjdksf'kdh; LFkku
okyk iSjsUdkbek

(i) nh?khZÑr ;k nhf?kZr
dksf'kdk,¡ ftudh
izkFkfed fHkfr;k¡ eksVh
gksrh gSaA eksVkbZ
dksf'kdkvksa ds dksuksa esa
vfèkd gksrh gSaA

(ii) fHkfÙk inkFkZ lsyqyksl vkSj
isfDVu dk gksrk gSA

(iii) varjdksf'kdh; vodk'k
gksrs gSaA
;g Ård eksVh fHkfÙk
okyh ,slh dksf'kdkvksa
dk cuk gksrk gS ftudh
fHkfÙk;k¡ fyfXuu ls leku
:i ls eksVh gksrh gSaA
uqdhys Nksjksa okyh nhf?kZr
dksf'kdk,¡A
fHkfÙk;k¡ fyfXuu tek gksus
ds dkj.k eksVh gksrh gSaA
csMkSy dksf'kdk,¡
dksf'kdk&fHkfÙk vR;fèkd
eksVh ftlds dkj.k
dksf'kdkxqgk cgqr NksVh gks
tkrh gSA

(a) buls vfèkdka'k
ikSèkksa esa fofHku vaxksa
ds cM+s&cMs+s Hkkx
curs gSaA

(b) ;s HkaMkj.k&
dksf'kdkvksa dh rjg
dk;Z djrh gSaA

(c) DyksjsUdkbek esa
izdk'kla'ys"k.k dh
fØ;k laiUu gksrh gSA

(d) (LiQhr gqvk)
iSjsUdkbek ikni 'kjhj
dks n`<+rk iznku djrk
gSA

ikni 'kjhj dks
;kaf=kd voyac iznku
djrk gS

fo'ks"k :i ls f}chti=kh
ifÙk;ksa vkSj gjs LraHkksa
(ruksa) dksA

n`<+ksrd eq[;r%
vkèkkj iznku djrk
gS] tks ncko dks
lgu dj ldrk gS
vkSj Hkhrjh iryh
fHkfÙk okyh
dksf'kdkvksa dks
{kfrxzLr gksus ls
cpkrk gSA

1- LraHk vkSj tM+ dk
fiFk vkSj oYdqV
(dkWVsZDl)

2. ifÙk;ksa dk eè;i.kZ
eht+ksfiQy

3- cht dk var%chtk.kq
(,aMksLieZ)

4- laoguh Ård esa
tkbye vkSj
Ýyks,e
iSjsUdkbek

LraHkksa vkSj
ifÙk;ksa ds
ifjèkh; {ks=kksa esa
ik;k tkrk gSaA

js'ks vusd ikSèkksa
ds LraHk ds
fofHkUu Hkkxksa esa
[kaMksa vFkok
vfofPNUu
ifV~V;ksa ds :i
esa ik, tkrs gSaA
n`<+ dksf'kdk,¡
lkekU;r% iQyksa
vkSj chtksa esa
ikbZ tkrh gSA
dqN ifÙk;ksa esa
cM+h la[;k esa ikbZ
tkrh gSA

rkfydk 5-2 % ljy Årdksa dh lajpuk] dk;Z vkSj forj.k

Ård ltho lajpuk dk;Z forj.k
vFkok
e`r
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fp=k 5.2. 5.3, 5.4 fofo/ izdkj ds ljy Ård

5.2.2 lfEeJ Ård

lfEeJ Ård izèkkur% nks izdkj ds gksrs gSa %

(i) nk: (tkbye)

(ii) iks"kokg (Ýyks,e)

µ tkbye vkSj Ýyks,e ikSèkksa ds Hkhrj] vFkkZr~ tM+ksa ls ysdj LraHk vkSj ifÙk;ksa rd ,d
vfofPNUu ra=k cukrs gSaA

µ bUgsa laoguh (oSldqyj) Ård Hkh dgrs gSa vkSj ;s tM+ksa ,oa LraHkksa ds Hkhrj laoguh
caMyksa ds :i esa fo|eku gksrs gSaA

tkbye (xzhd xylo = nk: ;k dk"B@dkB)

µ tkbye ,d laokgd Ård gS tks tM+ksa ls ysdj ifÙk;ksa rd ty vkSj yo.kksa dk
laogu djrk gSA

dksf'kdknzO;
fjfDrdk

dsUnzd
iryh dksf'kdk

fHkfÙk

ok;q&vodk'k

cgqr ls gfjryod

e`nqre (iSjsudkbek) Dyksjsudkbek (gfjr Ård)

dksf'kdkvksa ds
dksuksa ij eksVh
fHkfÙk

tgka&rgkaaa iryh
lsyqyksl fHkfÙk

cM+h fjfDrdk

eksVh ifjofrZr fyfXuu;qDr
f}rh;d fHkfÙk

fjDr Y;wesu
(vodkf'kdk) dksbZ
thfor inkFkZ ugha
lkekU; xrZ

dksbZ varjkdksf'kd
ok;q vodk'k ugha
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µ tkbye (d) VªSdhMksa] ([k) okfgdkvksa] (x) js'kksa] (?k) nk: e`nwrdksa (tkbye iSjsUdkbek)
dk cuk gksrk gS (fp=k 5-5)

Ýyks,e (iks"kokg)

µ Ýyks,e Hkh ,d laoguh Ård gS tks ifÙk;ksa esa la'ysf"kr Hkkstu dks ikSèks ds fofHkUu
Hkkxksa rd igq¡pkrk gSA

µ Ýyks,e (d) pkyuh ufydk vo;oksa] ([k) lgpj (l[kh) dksf'kdkvksa] (x) Ýyks,e
js'kksa] (?k) Ýyks,e iSjsUdkbek dk cuk gksrk gS (fp=k 5-6)

fp=k 5.5 tkbye okfgdk,a VªSdhMsa vkSj js'ks fp=k 5.6 Ýyks,e iSjsudkbek pkyuh ufydk vkSj pkyuh IysV
fp=k 5.5, 5.6 lfEeJ Årdksa ds fofo/ izdkj

ikSèkksa ds lfEeJ Årdksa dh lajpuk vkSj izdk;Z rkfydk 5-3 esa fn, x, gSa %

rkfydk 5-3 tkbye vkSj Ýyks,e dh lajpuk vkSj dk;Z

Ård ltho lajpuk dk;Z
vFkok
e`r

tkbye (Xylem)

1. VªSdhMsa e`r uqdhys Nksjksa okyh yach ;s lHkh feydj ,d bdkbZ ds :i
(Trachied) dksf'kdk,¡A fHkfÙk;k¡ fyfXuu ds esa dke djrs gq, ikuh dks tM+ksa ls

dkj.k eksVh] fHkfÙk;ksa esa jaèkz gksrs ysdj Åij dh rjiQ ifÙk;ksa rd
gSaA igq¡pkrs gSaA

2. okfgdk,¡ e`r VªSdhMksa dh rqyuk eqdkcys esa
dksf'kdk,¡ NksVh vkSj pkSM+h gksrh gSaA
fyfXuu ds dkj.k fHkfÙk;k¡ eksVh vkSj

IysV

xrZ

cgqfNfnzr

vdsyh cgqfNfnzr IysV

okfgdk,¡

xrZ

VªSdhM js'ks

dksf'kdk
Y;wesu

dksf'kdk
fHkfRr

iM+kslh pkyuh vo;oksa dh
dksf'kdk fHkfRr

pkyuh fNnz

Ýyks,e iSjsudkbek

l[kh dksf'kdk
l?ku dksf'kdk nzO;
dsUnzd
NksVh fjfDrdk

yod

dksf'kdk nzO; dh
iryh ifj/h; irZ
(dsUnzd ugha)

pkyuh IysV
pkyuh esa vusdksa
fNnzksa dks fn[kkrs

gq,
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lajaèkzh gksrh gSaA vaR;fHkfÙk;ka [kqyh gqbZ
gksrh gSa vkSj dksf'kdk,¡ ijLij
tqM+dj ,d yach uyh cukrh gSaA

3. tkbye js'ks e`r yach dksf'kdk,¡ ftudh fHkfÙk;ksa ij
fyfXuu dk cgqr eksVk teko
gksrk gSA fHkfÙk;ksa ij ja/z ugha gksrs
(;kuh vja/zh)

4. tkbye ltho NksVh iryh fHkfÙk okyh dksf'kdk,¡
iSjsUdkbek fHkfÙk;k¡ lsyqyksl dh cuh gksrh gSaA

Ýyks,e (Phloem)

1. pkyuh ltho nhf?kZr pkyuh dksf'kdk,¡ ijLij ;s lHkh feydj ,d bdkbZ ds :i
ufydk,¡ tqM+dj pkyuh ufy;k¡ cuk nsrh esa dk;Z djrs gq, ifÙk;ksa esa

gSa_ dksf'kdkfHkfÙk lsyqyksl ls cuh izdk'k&la'ys"k.k ds nkSjku cus
gksrh gSaA dksf'kdkvksa dh var% Hkkstu dks ikSèks ds fofHkUu
fHkfÙk;ksa ij fNnzsa gksrh gSaA bl Hkkxksa rd igq¡pkrs gSaA
dkj.k bUgsa ;g uke (pkyuh) fn;k
x;k gSA

2. lgpj (l[kh) ltho pkyuh dksf'kdkvksa ds lkFk tqM+h cgqr
dksf'kdk yacs vkdkj dh vk;rkdkj

dksf'kdk,¡A dksf'kdkfHkfÙk lsyqyksl
dh cuh gksrh gSA

3. Ýyks,e js'ks e`r cgqr yach dksf'kd,¡ ftudh fHkfÙk;k¡
eksVh fyfXuHkwr (fyfXuiQkbM) gksrh gSA

4. Ýyks,e ltho yach dksf'kdk,¡@dksf'kdkfHkfÙk iryh
iSjsUdkbek vkSj lsyqyksl dh cuh gksrh gSA

5.2.3 ikSèks ds izjksg 'kh"kZ vkSj tM+ ds f'k[kj ij gksus okyh ikni&o`f¼ ds fl¼kar

izjksg vkSj tM+ ds fljksa ij gksus okyh ikni o`f¼ dks le>kus ds fy, nks izeq[k fl¼kar
izLrqr fd, tkrs gSaA ;s fl¼kar gSa % (i) V~;wfudk dkWilZ okn (Tunica corpus Theory)
vkSj (ii) Årdtu okn (Histogen theory)A

V~;wfudk dkWiZl okn %

µ V~;wfudk dkWiZl okn dk izfriknu dkf;d izjksg 'kh"kZ ds fy, fd;k x;k FkkA

µ bl fl¼kar ds vuqlkj] 'kh"kZLFk foHkT;ksrd eas Årdksa ds nks {ks=k gksrs gSa % V~;wfudk
{ks=k (V~;wfud = vkoj.k) ftlesa dksf'kdk,¡ ,d ;k vfèkd ifjèkh; ijrksa esa O;ofLFkr
gksrh gSa vkSj dkWiZl {ks=k (dkiZl) (dkiZl = lagfr ;k fiaM) tks dksf'kdkvksa dh
,d lagfr ;k fiaM ds :i esa gksrk gS rFkk V~;wfudk ls pkjksa rjiQ ls <dk gksrk
gSA

µ bl okn ds vuqlkj] 'kh"kZ ij gksus okyh o`f¼ dh njsa ,oa fofèk;k¡ mls vyx&vyx
nks {ks=kksa esa ck¡V nsrh gSaA
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µ V~;wfudk dh ijrksa dh dksf'kdkvksa esa miufrd (anticlinal) vFkkZr~ ifjfèk ls vcyac
cukrs gq, foHkktu gksrk gS vkSj blh ds dkj.k muesa lrgh o`f¼ gksrh gSA

µ dkWiZl esa] dksf'kdk&foHkktu vO;ofLFkr :i ls vkSj fofHkUu leryksa ij gksrk gSa ftlds
dkj.k lagfr ds vk;ru esa o`f¼ gksrh gSA

µ V~;wfudk ls vf/Ropk (,fiMfeZl) vkSj oYdqV (dkWVsDl) dk fuekZ.k gksrk gSA dkWiZl
ls var%Ropk (,aMksMfeZl) ifjjaHk (isfjlkbdy)] eTtk (fiFk) vkSj laoguh (oSLdqyj)
Årdksa dk fuekZ.k gksrk gSA

Årdtu okn (fgLVkstu okn)

µ bl okn ds vuqlkj] LraHk vkSj tM+ ds 'kh"kZLFk foHkT;ksrd dksf'kdkvksa dh NksVh&NksVh
lagfr;ksa ds cus gksrs gSa ;s foHkT;ksrd lHkh ln`'; gksrh gSa vkSj rsth ls o`f¼ djrh
gSaA

µ ;s foHkT;ksrd dksf'kdk,¡ foHkkftr gkdj izkd~foHkT;ksrd cukrh gSa tks rhu {ks=kksa esa
foHksfnr gks tkrk gS] Ropktu (MesZVkstu) oYdqVtu (isfjCyse) vkSj jaHktu (Iyhjkse)

µ izR;sd {ks=k izkjaHkdksa ds ,d&,d lewg dk cuk gksrk gS ftUgsa Årdtu (Ård fuekZrk)
dgrs gSa%

(i) Ropktu LraHkksa ds vf/Ropk (,fiMfeZl) dk vkSj tM+ksa dh ewyh;Ropk (,fiCysek)
dk fuekZ.k djrk gSA

(ii) oYdqVtu (eè; Lrj) LraHkksa vkSj tM+ksa dk oYdqV (dkWVsZDl) cukrk gSA

(iii) jaHktu (Iyhjkse) dsanzh; foHkT;ksrd {ks=kµifjjaHk (isfjlkbdy)] eTtk (fiFk) vkSj
laoguh Ård dk fuekZ.k djrk gSA

ikni Årdksa ds oxhZdj.k dh ,d >yd

ikni Ård

foHkT;ksrd LFkk;h Ård

'kh"kZLFk varfoZ"V ik'oZ
(;k varosZ'kh)

ljy lfEeJ

e`nwrd 'ys"ksrd n`<+ksrd nk: iks"kokg
(iSjsudkbek) (dksysudkbek) (LDysjsudkbek) (tkbye) (Ýyks,e)
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1- uhps nh xbZ rkfydk esa fn, x, ikni Årdkssa ds nks&nks fof'k"V y{k.k vkSj mu LFkkuksa
ds ,d&,d mnkgj.k nhft, tgk¡ os ik, tkrs gSaA

Ø-la- Ård vfHky{k.k LFkku dk mnkgj.k

1- e`nwrd (iSjsudkbek) --------------------------------- ---------------------------------

2- 'ys"kksrd (dksysudkbek) --------------------------------- ---------------------------------

3- n`<+ksrd (Ldysjsudkbek) --------------------------------- ---------------------------------

2- ml ikni&Ård dk uke crkb, tks %

(i) ty&laogu djrk gS ---------------------------------

(ii) Hkkstu miki;ptksa dk laogu djrk gS ---------------------------------

5.3 izkf.k Ård

tSlk fd ikSèkksa esa gksrk gS] izkf.k;ksa esa Hkh fofHkUu izdkj ds Ård ik, tkrs gSa tks vyx&vyx
dk;Z djrs gSaA uhps fn, x, izokg pkVZ (flow chart) dk vè;;u dhft,A

izkf.k Ård

midyk (,fiFkhfy;eh) la;ksth Ård is'kh; Ård raf=kdh; Ård
Ård

(Åij ls <¡ddj] lzko.k ,d Ård dks nwljs (xfr vkSj lapyu (fu;a=k.k ,oa
dj vkSj vo'kks"k.k dj Ård ds lkFk ck¡èkrk iznku djrk gS) leUo;u djrk gS)
'kjhj dh j{kk djuk gS) gS] lgkjk iznku djrk

gS] ifjogu djrk gS)

5.3.1 midyk Ård(,fiFkhfy;eh Ård/Epithelial Tissue)

lajpukRed fof'k"Vrk,¡ % ,fiFkhfy;eh Ård cukus okyh dksfd'kdk,¡ %

(i) ikl&ikl lVh gqbZ gksrh gSa vkSj muds chp varjdksf'kdh; vodk'k ugha gksrkA

(ii) vdksf'kdh; vkèkkjh f>Yyh ls mRiUu gksrh gSaA

(iii) muesa #fèkj&okfgdk,¡ ugha gksrhA

izdk;Z % ;g Ård lrgksa dks <¡drk gS] vo'kks"k.k esa enn djrk gS vkSj Lkzo.k djrk
gS] rFkk bl ij thonzO;h cfg%{ksi.k Hkh ekStwn gks ldrs gSa] tSls fd i{ekHk (flfy;k)
(nsf[k, rkfydk 5-4 vkSj fp=k 5-7)
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rkfydk 5-4 ,fiFkhfy;eh Ård ds izdkj

izdkj lajpuk LFkku dk;Z

1. 'kYdh midyk dksf'kdk,¡ piVh] ftuds iQsiQM+ksa ds ok;q& O2  vkSj CO2 dk
(LDoSel dsUnz esa fLFkr dsUnzd@ dks'kksa dk vLrj dk ijLij fofu;e
,fiFkhfy;e) vfu;fer ckgjh lrg

o`Dd dh ufydkvksa esa vo'kks"k.k ds fy,
vLrj
#fèkj dsf'kdkvksa inkFkks± dk ijLij
dk vLrj fofue;

2. ?kukdkj midyk ?ku&tSlh dksf'kdk,¡] ykj&,oa vXU;k'k; vo'kks"k.k ds fy,
(,fiFkhfy;e ftuds dsUnz esa fLFkr okfgfu;ksa dk vLrj
D;wokW;My) dsUnzd] dksf'kdk,¡ cgqHkqth; ykj ,oa Losn xzafFk;ksa

izrhr gksrh gSaA esa ik, tkrs gSa

3- i{ekHkh midyk ;qDr fljksa ij i{ekHk o`Dd okfgdkvksa dk lzo.k ds fy,
(flfy;eh (flfy;k) ekStwn vLrj
,fiFkhfy;e)

4- LraHkkdkj midyk Å¡ph LraHkkdkj dksf'kdk,¡] vkek'k; vkSj vka=k ,d fo'ks"k fn'kk esa
(dkWY;weuj ftuds vkèkkjh fljksa ij dk vLrj rjy inkFkks± dk cgko
,fiFkhfy;e) dsUnzd ekStwn jgrs gSaA

5- i{eHkh LraHkkdkj eqDr fljksa ij i{ekHk 'okluyh dk vLrj lzo.k vkSj vo'kks"k.k
midyk (flfy& (flfy;k¡) ds fy,
;eh LraHkkdkj
,fifFkfy;e)

6- czq:'k ckMZj;qDr ;qDr fljksa ij vka=k dk vLrj vo'kks"k.k ds fy,
LraHkkdkj midyk vusd dyu lrgh {ks=k dh
(czq'k ckWMZMZ c<+ksrjh ds fy,
okWY;weuj
,ihFkhfy;e)

fp=k 5.7 fofHkUu midyk (,fiFkhfy;eh) Årdksa dh lajpuk

vk/kkjh f>Yyh
dsUnzh; xksykdkj

dsUnzd
lhfy;k

ckgjh fpduh vkSj n`<+ lrg

vk/kjh f>Yyh

xksCysV dksf'kdk
lk/kj.k LraHkdkj

,fiFkhfy;e] xksCysV
dksf'kdk dks lgkjk nsrk

gSA

dsUnzd

thonzO;
vk/kjh f>Yyh

dsUnzd

lgk;d dksf'kdk
'ys"e Lkzkod
dksf'kdkvk/kkjh

f>Yyh 'kYdh ,fiFkhfy;e LrEHkhdkj ,fiFkhfy;e
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;fn ,fiFkhfy;eh dksf'kdk,¡ dsoy ,d ijr esa O;ofLFkr gksrh gSa rks os ljy ,fiFkhfy;e
cukrh gSaA ;fn ,fiFkhfy;eh dksf'kdk,¡ vusd Lrjksa esa O;ofLFkr gksrh gS rc os tfVy
vFkok Lrfjr ,fiFkhfy;e (cgqLrjh)cukrh gSaA Lrfjr ,fiFkhfy;e 'kjhj ds mu Hkkxksa esa
ik;k tkrk gS tgk¡ ij vfèkd VwV&iQwV gksrh gS] mnkgj.k ds fy, Ropk] xkyksa dk vkarfjd
vLrj vkfnA

ikBxr iz'u 5.3

1- izkf.k&Årdksa ds fofHkUu izdkjksa dh lwph cukb,A
............................................................................................................................

2- dkWye I ds enksa (vkbVeksa) dks dkWye II ds enksa (vkbVeksa) ds lkFk laxr Øe la[;k
dks dks"Bdksa ds Hkhrj fy[kdj feykb,&

dkWye I dkWye II

(d) cgqLrj midyk ( ) (i) ,fiFkhfy;eh Ård
(dEikm.M ,fiFkhfy;e)

([k) vkèkkjh f>Yyh ( ) (ii) vo'kks"kh lrgh {ks=k dks c<+kus ds fy,

(x) czq'k ckMZj ,fiFkhfy;e ( ) (iii) 'okluyh dk vLrj

(?k) ykj xzafFk ( ) (iv) Ropk

(Ä) flfy;eh ,fiFkhfy;e ( ) (v) ?kukdkj ,fiFkhfy;e

5.3.2 la;ksth Ård (Connective tissue)

la;ksth (Connective) Ård esa nks la?kVd gksrs gSaµ

(d) vkèkk=kh vFkkZr~ Hkj.k inkFkZ vkSj ([k) dksf'kdk,¡

fofHkUu izdkj ds Hkksth Årdksa esa vkèkk=kh vkSj dksf'kdk,¡ vyx&vyx izdkj dh gksrh
gSa (fp=k 5-8)A

la;ksth Ård ds izdkj

;FkkFkZ (izkWij) vkèkkjh (liksZfVax) rjy (Ýy;qM)

mikfLFk vfLFk

,sfjvksyh; olh; js'kh; #fèkj ylhdk

fp=k 5.8 la;ksth Ård ds dqN fu#id izdkj
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d ;FkkFkZ la;ksth Ård

1- ,sfjvksyh Ård % lcls vfèkd O;kid :i ls ik, tkus okyk la;ksth ÅrdA bl
Ård esa ik, tkuh okyh fofHkUu dksf'kdk,¡ gSµ

bykfLVu js'ks

lzo.k dksf'kdk,¡
lzkoh dksf'kdk,¡

vk/k=kh (eSfVªDl)
lzkoh dksf'kdk,¡

dksystu js'ks

izR;kLFk mikfLFk
(bykfLVd dkfVZyst)

'kh"kZ vf/izo/Z (,fiiQkbfll)
Liath vfLFk esa yky vfLFk
eTtk

Liath gM~Mh esa
ihyk vfLFk eTtk

'kSÝV vfLFkdkaM
(Mk;iQkbfll)

i;ZfLFkdyk
(isfjvksfLV;e)

yackbZ esa gM~Mh dh dkV

vk/k=kh dsukyhdqyh (lw{eukfydk,a)

ysdquk esa
vkWfLV;kslkbV
(vLF;.kq) lkbVksIykfTed

layXurk

gSolZ ra=kvLF;.kq
(vkWfLV;kslkbV~l)

lkafnzr vfLFk ijr
(ysfeyh)

/euh vkSj f'kjk
gSolZ xqgk

'osr dksf'kdk;sa
(700/mm3)

,ddsanzdk.kq
(eksukslkbV~l) mnklhujath

(U;wVªksfiQy)

l?ku gM~Mh

bvksflujkxh
(bvksfluksfiQy)

{kkjdjkxh
(cslksfiQy)

foEck.kq
(IysVysVs)

ylhdk.kq
(fyEiQkslkbV)

l?ku vfLFk
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(i) js'kdksjd (iQkbczksCykLV)µtks vkèkk=kh dh ihyh (bysfLVu) vkSj liQsn (dksystu)
js'ksa cukrs gSaA

(ii) egkHk{kdk.kq (eSØksiQ+kt)µtks thok.kqvksa rFkk lw{e&jksxk.kqvksa ds ifjxzg.k esa lgk;rk
djrs gSaA

(iii) ekLV dksf'kdk,¡¡µtks gsisfju dk lzko djrh gSaA gsisfju #fèkj Ldanu esa enn
djrk gSA

2- olh; (,sfMiksl) Ård % blesa ,d fof'k"V izdkj dh dksf'kdk,¡ gksrh gS ftuesa
olk lapf;r jgrh gS blhfy, bUgsa olk&dksf'kdk,¡ dgrs gSaA olk dksf'kdk,¡ vkarfjd
vaxksa ds pkjksa rjiQ xn~nhnkj iV~Vh cuk nsrh gSaA

3- js'kh; Ård % ;g eq[;r% js'ksdksjdksa dk cuk gksrk gSA ;g Ård Luk;q ,oa daMjk
cukrk gSA

[k vkèkkjh la;ksth Ård

vkyacd la;ksth Ård

mikfLFk vfLFk

1. bldh vkèkk=kh dkWfUMªu ((chondrin) dh cuh gksrh
gSA vkèkk=kh esa dksf'kdk,¡ ;k rks ,dy :i ls vFkok
nks ;k pkj ds lewg esa fLFkr gksrh gSaA bu dksf'kdkvksa
ds pkjksa rjiQ rjy esa Hkjs gq, LFkku gksrs gSaA mikfLFk
yphyh gks ldrh gS ftldh vkèkk=kh esa ihys js'ks
gksrs gSa] tSlk fd ckgjh dku (d.kZiYyo) esa gksrk
gSA

2. vf/dka'k d'ks:fd;ksa esa mikfLFk uE; (yphyk)
vkSj l'kDr izdkj dk la;ksth Ård gksrh gSA
vkerkSj ij ;g muds var%dadky dk dk;Z djrk
gSA

3. mikfLFk dSYlhHkwr gks ldrh gSA ,slh mikfLFk dh
vkèkk=kh esa dSfYl;e yo.k tek gksrs gSaA dSYlhHkwr

mikfLFk yach vfLFk;ksa ds fljksa ij ikbZ tkrh gSA

1. bldh vkèkk=kh vkWlhu (ossein) dh cuh gksrh
gSA vkèkk=kh esa dSfYl;e] QkWLQksjl vkSj
eSXuhf'k;e ds yo.k Hkh fo|eku gksrs gSaA
Lruèkkfj;ksa ds yach vfLFk;ksa ¼tSls fd tk¡?k
dh vfLFk½ esa vkèkk=kh ladsUnzh oy;ksa ds :i
esa O;ofLFkr gksrh gSA vLF;.kq (vfLFk +
v.kq vfLFk dksf'kdk) iVfydkvksa ij (vkèkk=kh
esa ladsnzh oy;ksa ij) O;ofLFkr gksrs gSaA
vLF;.kqvksa esa ls 'kkf[kr izoèkZ fudys gq, gksrs
gSa tks lehiorhZ vLF;.kqvksa ds izoèkksZ ds lkFk
tqM+s gksrs gSaA dqN vfLFk;ksa esa ,d dsUnzh;
xqgk fo|eku gksrh gS ftlesa ,d Ård gksrk
gS tks #fèkj mRiUu djrk gS vfLFk&xqgk ds
Hkhrj fLFkr inkFkZ dks vfLFkeTtk dgrs gSaA

2. vfLFk;k¡ nks izdkj dh gksrh gS % Liath vkSj
BkslA Liath vfLFk esa dksf'kdk,¡ vfu;fer
:i ls O;ofLFkr gksrh gSaA ,slh vfLFk;k¡ yach
vfLFk;ksa ds fljksa ij ikbZ tkrh gSa

3. Bksl vfLFk;ksa esa dksf'kdk,¡ ds dsUnzh;
ukyµiVfydkvksa gSolZ&uky ds pkjksa rjiQ o`rksa
;k iVfydkvksa (ySesyh) ds :i esa O;ofLFkr
gksrh gSaA
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x- rjy la;ksth Ård

#fèkj vkSj ylhdk rjy la;ksth Ård ds nks :i gSaA

:fèkj ,d lfEeJ gS tks #fèkj dksf'kdk,¡ vkSj IykT+ek (iznzO;) ds esy ls cuk gSA IykT+ek
bldh vkèkk=kh dk dk;Z djrk gSA

#fèkj dksf'kdk,¡% 1- yky #fèkj dksf'kdk,¡ (jDrk.kq&jDr + v.kq)µO2 vkSj CO2 dk
ifjogu djrh gSA jDrk.kq dks yksfgr dksf'kdk Hkh dgk tkrk gSA

2- liQsn #fèkj dksf'kdk,¡ ('osrk.kq&'osr + v.kq)µthok.kqvksa]
fo"kk.kqvksa vkSj 'kjhj ds Hkhrj ?kqlus okys vU; jksxk.kqvksa ds fo#¼
j{kk djrs gSaA

3- foEck.kq (foEc + v.kq) (FkzksEckslkbV)µ#fèkj&Ldanu esa enn djrs
gSaA

ylhdk vkèkk=kh dk dksf'kdkckg~; rjy gS] vFkkZr~ Hkj.k inkFkZ gSA blesa vusd izdkj dh
izksVhu ekStwn gksrh gSa] tSls iQkbfczukstu] ,sYcqfeu] Xykscqfyu] ftUgsa og fofHkUu dk;ks± ds
fy, izk.kh 'kjhj ds vyx&vyx Hkkxksa rd igq¡pkrh gSA

5-3-3 is'kh; Ård

is'kh; Ård yach mÙkstu'khy dksf'kdkvksa dk cuk gksrk gS] ftuesa izksVhuksa ds vusd lekarj
:i ls O;ofLFkr ladqapu'khy lw{e rarq gksrs gSa] tSls ,sfDVu] ek;ksflu] Vªksiksfuu vkSj Vªksiksek;fluA
viuh yach vkÑfr ds fy, is'kh dksf'kdkvksa dks is'kh js'ks Hkh dgrs gSaA viuh vkÑfr
vkSj dk;ks± ds vkèkkj ij d'ks#dh izkf.k;ksa ds is'kh; Ård rhu izdkj ds gksrs gSa (i)
jsf[kr] (ii) vjsf[kr vkSj (iii) ân~is'kh (ân; dh is'kh) (fp=k 5-9)] tSlk fd rkfydk
5-5 vkSj fp=k 5-9 crk;k x;k gSA

rkfydk 5-5 is'kh; Årdksa ds izdkj

jsf[kr@,sfPNd@dadkyh vjsf[kr@vuSfPNd gn~

LFkku

dadky ij yxh gksrh gSa] tSls fd
flj] gkFk&iSj] psgjs vkfn dh
isf'k;k¡A

vkÑfr

yach] csyukdkj] v'kkf[kr js'ks
is'khrarqd (ek;ksiQkbfczzy)
dksf'kdknzO; esa bl izdkj
O;ofLFkr gksrs gSa fd js[kk,¡
ut+j vkrh gSaA

is'khpksy (lkWdksZysek)
js'ks (dksf'kdk) dh iryh fdarq
dBksj f>Yyh

'kjhj ds vaxksa tSls vkek'k;]
vka=k vkfn dh fHkfÙk;ksa esaA

rdqZuqek (rdyh tSlk)]
'kaqMkdkj

pw¡fd is'kh rarqd leku :i
ls O;ofLFkr ugha gksrs] blfy,
/kfj;k¡ (js[kk,¡) fn[kkbZ ugha
nsrhA
iryh dksf'kdk&f>Yyh]
is'khpksy ugha gksrkA

ân; dh fHkfÙk;ksa esaA

yach] csyukdkj js[kk,¡
(èkkfj;k¡) fn[kkbZ nsrh gSA

iryh
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dsUnzd

cgqdsanzdh;] dsanzd ifjèkh;

#fèkj&laHkj.k

izpqj

varfuZfof'kr fMLdsa

ugha gksrh

,sfPNd (ladqapu bPNk ij)

fp=k 5.9 d'ks:dh izkf.k;ksa ds is'kh; Ård ds izdkj

is'kh js'kksa ds dqN fof'k"V y{k.k ;s gSa %

(i) mÙkstu'khyrk (mn~nhiu ds izfr vuqfØ;k)

(ii) izlj.kh;rk (forkU;rk) (ruu)

(iii) ladqpu'khyrk (ladqapu)

(iv) izR;kLFkrk (okil viuh ewy fLFkfr esa igq¡p tkrs gSa)

,d dsUnzd;qDr] dsanz esa fLFkr

de

ugha gksrh

vuSfPNd (bPNk ds fcuk)

izR;sd bdkbZ esa ,d
dsanzd] dsanz esa fLFkr

izpqj

gksrh gSa

vuSfPNd

dsUnzd

dksf'kdknzO;
dksf'kdk f>Yyh

is'kh; dksf'kdk

fpdus is'kh; js'ks

varfuZosf'kr fMLd dsUnzd
ik'oZ 'kk[kk

 èkaq/yh ifV~V;k¡
(js[kk,a@/kfj;ka)

dksf'kdk f>Yyhdksf'kdk
nzO;ân~ is'kh; js'ks
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ikBxr iz'u 5.4

1- fofHkUu izdkj ds la;kth Ård dk fuekZ.k djus okyh fofHkUu dksf'kdkvksa ds uke
crkb,A
............................................................................................................................

2- dkWye I ds enksa (vkbVeksa) dks dkWye II ds enksa (vkbVeksa) ds lkFk laxr Øe la[;k
dks dks"Bd ds Hkhrj fy[kdj feykb, %

dkWye I dkWye II

(d) vjsf[kr isf'k;k¡ ( ) (i) cgqdsanzdh

([k) is'khrarqd (ek;ksiQkbfczy) ( ) (ii) jsf[kr is'kh esa ,d&nwljs ds lekarj fLFkr gksrs gSaA

(x) is'khpksy ( ) (iii) ân~ is'kh

(?k) jsf[kr is'kh ( ) (iv) jsf[kr is'kh js'ks dh ckgjh dBksj f>Yyh

(Ä) 'kkf[kr is'khrarqd ( ) (v) vuSfPNd

5.3.4 raf=kdh; Ård (Nervous tissue)

raf=kdh; Ård esa nks izdkj dh dksf'kdk,¡¡µraf=kdksf'kdk (U;wjkWu&Neuron) vkSj raf=kca/
(U;wjksfXy;k&Neuroglia) dksf'kdk,¡A

U;wjkWu

ra=kdksf'kdk raf=kdh; Ård dh ,d izdk;kZRed bdkbZ gSA U;wjkWuksa dks raf=kdk&dksf'kdk,¡
Hkh dgrs gSaA raf=kdh; Ård efLr"d] es#jTtq raf=kdk,a] laosnh dksf'kdk,¡ vkSj Kkusafnz;ka
cukrk gSA

,d U;wjkWu dk lkekU; Lo:i tSlk fd fp=k 5-10 esa fn[kk;k x;k gS %

fp=k 5.10 raf=kdk&dksf'kdk vkSj raf=kdk js'kk

dsanzd (U;wfDy;l)

raf=kdkPNn
(U;wjhysEek)

nzqfedk,a
(MsUMªkbVsa)

eTtk vkPNn
(esMqyjh 'khFk)

fuLly dk;
(Nissal body)

jsufo;j vklaf/
(uksM)

raf=kdk{k vaR;
flja

(d) ([k)

laoguh rjy izokg
iz.kky (pSuy)

raf=kdk'oku dksf'kdk
vkoj.k

raf=kdk{k

raf=kdk rarq
(js'ks)

raf=kdk rarqvksa
ds caMy vkyac Ård
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'kjhj dh vU; dksf'kdkvksa ds Hkkafr] U;wjkWu esa ,d izeq[k dksf'kdk dk; gksrh gS ftls
lkbVkWu (cytone) dgrs gSaA lkbVkWu ls vusd izdkj ds izoèkZ fudys gksrs gSaµftuesa ls
,d izoèkZ vkerkSj ls cgqr yack gksrk gSA bl yacs js'ks dks raf=kdk{k (,DlkWu) dgrs
gSaA lkbVkWu ds vis{kkÑr NksVs fdarq 'kkf[kr izoèkks± dks nzqfedk (dendrites) (xzhd dendrons
dk vFkZ gS o`{k] ^nzqe*] vr% NksVs&NksVs nzqe dh vkÑfr dk)A ;g dksf'kdk IykT+ek&f>Yyh
ls f?kjh gqbZ gksrh gS] bleas ,d dsanzd gksrk gSa rFkk vU; vaxd] tSls ekbVksdkWfUMª;k] vkfn
ekStwn gksrs gSaA

lkbVkWu esa xgjs jax dh df.kdk,¡ Hkh mifLFkr gksrh gSa ftUgsa fuLly fiaM dgrs gSaA ;s
fiaM RNA vkSj izksVhu ds cus gksrs gSaA

raf=kdk&vkos'k dk izs"k.k % 'kkf[kr nqzfedk,¡ mn~nhiu izkIr djrh gSa vkSj mls lkbVksu ds
tfj, ,sDlkWu rd izsf"kr dj nsrh gSaA ,sDlkWu mls varr% vius fofoèk :i esa 'kkf[kr fljksa
ds tfj, ;k rks is'kh rd (rkfd og ladaqfpr gks lds) vFkok fdlh xzafFk rd (rkfd
og lzo.k dj lds) Hkst nsrk gSA ,sDlkWu feydj raf=kdk&js'kk cukrs gSaA

raf=kdk js'kk ds Åij dqN LFkkuksa ij rks ,d vfrfjDr vkPNn }kjk <dk gks ldrk gS
;k ugha Hkh gks ldrk gS ftls eTtk vkPNn dgrs gSaA bldk lzko vkPNn dksf'kdk,¡
djrh gSaA ;g vkPNn fyfiM tSls inkFkZ ek;fyu dk cuk gksrk gSA rnuqlkj] raf=kdk&js'kk
eTtk vkPNkfnr vFkok vukPNkfnr dgykrk gSA eTtk vkPNn vfofPNUu ugha gksrk] cfYd
jsfUo;j vklafèk;ksa ij eTtk&vkPNn ugha gksrkA

ikBxr iz'u 5.5

1- raf=kdh; Ård dk D;k izdk;Z gS\
............................................................................................................................

2- ,d raf=kdk&dksf'kdk esa ^^vkosx dk izokg** fdl fn'kk esa gksrk gSµblds nqzfedkvksa
ls vkjaHk gksdj mlds ,sDlkWu ds Nksjksa rd vFkok mlds ,sDlkWu Nksj ls ysdj nqzfedkvksa
rd\
............................................................................................................................

3- ,d raf=kdk&dksf'kdk esa fuEufyf[kr Hkkx D;k gSa\

(i) lkbVkWu ..................................................................................

(ii) ,sDlkWu (raf=kdk{k) ..................................................................................

(iii) eTtk&vkPNn ..................................................................................

(iv) jsfUo;j vklafèk ..................................................................................

5.4 la?kVu ds Lrjµdksf'kdk ls ysdj tho rd

geus bl ikB dk vkjaHk fdlh Hkh ltho izk.kh esa thou dh y?kqre bdkbZ vFkkZr~ dksf'kdk
ls fd;k FkkA dksf'kdk esa vius vaxdksa dk ,d cM+k tfVy ra=k gksrk gS] ftlesa izR;sd
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vaxd ,d fof'k"V dk;Z vFkok fØ;kdyki ls lacafèkr gksrk gS] vkSj izR;sd fØ;k dksf'kdk
ds ldy dk;Z&fu"iknu esa viuk ;ksxnku nsrh gSA vr% dksf'kdk&Lrj ij Je&foHkktu n`f"Vxkspj
gksrk gSA tSls&tSls tSo&fodkl gksrk x;k] oSls&oSls cM+s vkSj mulsa Hkh cM+s thoksa dks mRifr
gksrh xbZ] ftudk 'kjhj vla[; dksf'kdkvksa ls cuk FkkA blds lkFk gh ;g vko';d gksrk
x;k fd 'kjhj&lacaèkh dk;Z dksf'kdkvksa ds vyx&vyx lewg djsa vFkok Årdksa ds vyx&vyx
Ård&lewg djsaA bl izdkj dh Å¡ph vkSj mlls Hkh Å¡ph voLFkk dks la?kVu ds Lrj dgrs
gSaA ;s Lrj bl izdkj gSa %

(i) la?kVu dk dksf'kdh; Lrj % ,d vdsyh dksf'kdk ds Hkhrj fofHkUu vaxdksa }kjk
fØ;kvksa dks la?kVuA mnkgj.k % 'osr #fèkj dksf'kdk] vFkok iÙkh dh gjh dksf'kdkA

(ii) Ård Lrj % leku mn~Hko vkSj leku dk;Z okyh dksf'kdkvksa dk ik;k tkukA mnkgj.k
gekjh Ropk dk lrgh ,ihFkhfy;e] vFkok ikSèks dh ewyxksi (Root cap) ij ik;h
tkus okyh foHkktudkjh dksf'kdk,¡A

(iii) Ård&ra=k % vkerkSj ls ikSèkksa esa ns[kus dks feyrk gS] tgk¡ dksf'kdkvksa ds nks ;k
vfèkd izdkj feydj ,d fdlh fof'k"V izdk;Z dks laiUu djrs gSaA mnkgj.k% iÙkh
dk laoguh Ård (f'kjk,¡] vkfn) tks ty ,oa [kk| inkFkks± ds ifjogu ds fy, t+kbye
,oa Ýyks,e dk cuk gksrk gSA

(iv) vax&Lrj % 'kjhj dk ,d lqLi"V vfHkKs; (igpkuus ;ksX;) Hkkx tks fofoèk Årdksa
dk cuk gksrk gS vkSj ,sls ,d ;k vfèkd dk;Z laiUu djrk gS tks tho ds dY;k.k
ds fy, viuk ;ksxnku nsrk gSaA mnkgj.k % izkf.k;ksa dk ;Ñr vkSj ikSèkksa dh ifÙk;k¡A

(v) vax&ra=k % vaxksa ds ,d lEeqPp; dk ,d ,slk lewg tks lHkh feydj vkerkSj ls
,d lkekU; dk;Z laiUu djrs gSaA mnkgj.k % ekuo 'olu&ra=k (tks iQsiQM+ksa ;kuh iqQIiqQl]
'okluyh] eè;iV ;kuh Mk;kizQke bR;kfn dk cuk gksrk gS)] vFkok ikSèks dk izjksg
ra=k (ftlesa ifÙk;ka] LraHk] 'kk[kk,¡ vkfn gksrs gSa)A

(vi) tho % fofHkUu vax&ra=kksa esa feydj cuk ,d ldy O;f"V (tho)A mnkgj.k % ekuo]
canj vFkok ljlksa dk ikSèkkA

ikBxr iz'u 5.6

1- fuEufyf[kr la?kVu&Lrjksa dks lgh&lgh Øe esa O;ofLFkr dhft, % Ård] dksf'kdk]
vax] tho] vax&ra=k

............................................................................................................................

2- uhps nh xbZ rkfydk dks fofHkUu la?kVd&Lrjksa ds fy, izkf.k;ksa vkSj ikSèkksa esa ,d&,d
mnkgj.k nsdj iwjk djsa %
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mnkgj.k

la?kVu&Lrj izk.kh ikSèkk

dksf'kdk --------------------------------------- ---------------------------------------

Ård --------------------------------------- ---------------------------------------

vax --------------------------------------- ---------------------------------------

vaxra=k --------------------------------------- ---------------------------------------

tho --------------------------------------- ---------------------------------------

vkius D;k lh[kk

Ård ,slh dksf'kdvksa dk ,d lewg gksrk gS tks okLro esa ,d gh izdkj gh gksrh
gSa] mudh mRifÙk Hkh leku gksrh gS] vkSj os ,d leku dk;Z laiUu djrh gSA

ikSèkksa esa loZizFke Årdksa ds izeq[kr% nks izdkj gksrs gSa % foHkT;ksrd (foHkktudkjh
vkSj vfoHksfnr) rFkk LFkk;h (fof'k"VhÑr) ÅrdA

foHkT;ksRd Ård ikSèks ds mu lHkh LFkyksa ij ik;k tkrk gS] tgk¡ o`f¼ gksrh gSA

LFkk;h Ård esa ljy Ård [(iSjsudkbek (e`nwrd)] dksysudkbek ('ys"kksrd) vkSj
LDysjsudkbek (n`<+ksrd)] vkSj lfEeJ Ård tkbye (nk:) vkSj Ýyks,e (iks"kokg)
gksrs gSaA

izkf.k Ård esa ,fiFkhfy;eh Ård (vkerkSj ls lrgksa ij ik, tkus okyh rFkk ikl&ikl
lVh gqbZ dksf'kdk,¡)] la;ksth Ård tks izeq[kr% vkyac iznku djrk gS vkSj 'kjhj ds
fofHkUu Hkkxksa dks ijLij tksM+rk ;k ck¡èkrk gSaA vfLFk;k¡] #fèkj vkfn ldqapu'khy is'kh;
Ård (fofHkUu isf'k;k¡) vkSj raf=kdh; Ård tks raf=kdk dksf'kdkvksa ds cuk gksrk gS
vkSj tks lwpukvksa dks laizsf"kr djus ds fy, vuqdwfyr gksrh gSa (efLr"d dksf'kdk,¡
vkfn)A

ikSèkksa vkSj izkf.k;ksa nksuksa esa fofHkUu Ård feydj vax cukrs gSaA fofHkUu vax feydj
,d vaxra=k cukrs gSa vkSj fofHkUu vaxra=k feydj ,d tho vFkok ,d O;f"V cukrs
gSaA bl izdkj] la?kVu ds fofHkUu Lrj gSa] ftlesa izR;sd Lrj ij tfVyrk vkSj fof'k"Vrk
c<+rh tkrh gSA

ikBkar iz'u

1- Ård D;k gSa\

2- fuEufyf[kr Årdksa dk ,d izeq[k lajpukRed y{k.k rFkk ,d fo'ks"k dk;Z crkb,%

foHkT;ksrd] n`<+ksrd (Ldysjsudkbek)] tkbye (nk:)] Ýyks,e (iks"kokg)] ,fiFkhfy;e
(midyk)] is'kh; Ård] raf=kdk Ård
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3- fuEufyf[kr Ård lkFk esa fn, x, Ård ls fdl izdkj fHkUu gSa\

(i) la;ksth Årdµ,fiFkhfy;eh (midyk) Ård ls

(ii) vfLFkµ#fèkj ls

(iii) Ýyks,eµtkbye ls

(iv) 'kYdh ,fiFkhfy;ehµLraHkkdkj ,fiFkhfy;eh ls

(v) VªsdhMµdk"B js'kksa lsA

4- izkf.k;ksa esa tSls ekuo esa] la?kVu ds fofHkUu Lrj crkb,A izR;sd Lrj dk uke crkb,A

ikBxr iz'uksa ds mÙkj

5-1 1- ,slh dksf'kdkvksa dk ,d lewg ftudh O;qRifÙk] lajpuk vkSj izdk;Z leku gksA

2- (i) foHkT;ksrd

(ii) ik'oZ foHkT;ksrd

(iii) ljy

(iv) LFkk;h

3- dksf'kdk,¡ Hkwz.k dh ,d gh ijr ls mRiUu gksrh gSA

4- ÅrdfoKku

5- ,d ls vfèkd izdkj dh dksf'kdkvksa ls cuk] tks lHkh feydj ,d lkekU;
izdk;Z laiUu djrh gSA

5-2 1- Øela[;k Ård y{k.k LFkku dk mnkgj.k

1- iSjsudkbek 1- xksy dksf'kdk,¡] ltho  tM+] LraHk vkSj ifÙk;k¡
(e`nwrd)

2- dksysudkbek cgqHkqth; dksf'kdk,¡ ifÙk;ksa dk eè; f'kjk vkSj
('ys"kksrd) tks dksuksa ij eksVh o`ar (i.kZo`ar ihVhvksy)

gksrh gSA
ltho

3- Ldysjsudkbek yach vFkok csMksy LraHk
(n`<+ksrd) dksf'kdk,¡] e`r vkSj eksVh

fHkfÙk okyh dksf'kdk,¡

2- t+kbye] Ý+yks,e

5-3 1- midyk (,fiFkhfy;eh)] la;ksth] is'kh;] raf=kdh;

2- (d) (iv), ([k) (i), (x) (ii) (?k) (v) (Ä) (iii)
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5-4 1- js'kdksjdµ,sfjvksyh

egkHk{kdk.kqµ,sfj;ksyh

ekLV dksf'kdk,¡µ,sfj;ksyh

mikfLFk dksf'kdk@mikLF;.kq (dkWUMªkslkbV)&mikLF;.kq &mikfLFk

vfLFk dksf'kdk@vLF;.kq & gM~Mh (vfLFk)

:f/j dksf'kdk@WBC, RBC &:f/j

2- (d) (v), ([k) (ii), (x) (iv), (?k) (i), (Ä) (iii)

5-5 1- laosnh

2- nqzfedk esa ,sDlkWu (raf=kdk{k) rd

3- (i) dksf'kdk&dk;] (ii) lk;VkWu dh iryh izØe (iii) laosnh js'kk]

(iv) eTtk ijr] (v) eTtk vkPNn esa varjk;u (Øe&Hkax)

5-6 1- dksf'kdk] Ård] vax] vax&ra=k] tho

2- ikB dk mi[kaM 5-4 nsf[k,A
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ikni rFkk thoksa ds izdkj ,oa izdk;Z

ikB 6. ewy ra=k

ikB 7. izjksg ra=k

ikB 8. ikS/ksa esa vo'kks"k.k] ifjogu vkSj ty {k; (ok"iksRltZu)

ikB 9. ikniksa esa iks"k.kµ[kfut iks"k.k

ikB 10. ukbVªkstu mikip;

ikB 11. izdk'k la'ys"k.k

ikB 12. ikniksa esa 'olu

ikB 13. iks"k.k vkSj ikpu

ikB 14. 'olu vkSj ukbVªkstuh vif'k"V inkFkks± dk fu"dklu

ikB 15. nsg&rjy inkFkks± dk ifjlapj.k

ikB 16. lapyu ,oa xfr

ikB 17. leUo; vkSj fu;a=k.k % raf=kdk&ra=k vkSj var%lzkoh ra=k

ikB 18. leLFkkiu % lkE;koLFkk



liQyrk dh xkFkk,¡

dkO;k ek/ou
ukekadu la[;k  : 090008103065

dkO;k ek/ou ey;kye fiQYe txr dh ,d vR;ar lEekfur vfHkus=kh gSA ,d cky
dykdkj ds :i esa viuh igyh fiQYe djus okyh dkO;k us ey;kfy;ksa ds ân;ksa esa tYn
gh ,d txg cuk yhA fiQj Hkh mUgsa bl lc ds fy, ekè;fed Lrj ij Ldwy NksM+uk iM+kA
vU; cgqr ls yksxksa dh rjg] mUgksaus Hkh dkWyst fMxzh izkIr djus dk LoIu ns[kk FkkA dkO;k
dks jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku (,uvkbZvks,l) esa nkf[kyk ysus dh izsj.kk feyh vkSj

os ey;kye ekè;e esa mPprj ekè;fed Lrj dh ijh{kk ds fy, cSBh vkSj liQy gqbZA os dgrh gSa fd ;g liQyrk
mUgsa vklkuh ls izkIr ugha gqbZA

eqDr fo|ky;h f'k{kk iz.kkyh dks vkHkkj fd dkO;k ek/ou vc ,e-th- fo'ofo|ky;] dksV~Vk;e] dsjy ls ch-dkWe
eas iathd`r gSA

x.ks'k
ukekadu la[;k % ekè;fed ikB~;Øe : 25001292005
mPprj ekè;fed ikB~;Øe : 250012103570

x.ks'k us ,uvkbZvks,l dk ekè;fed ikB~;Øe izFke Js.kh ls mÙkh.kZ fd;k vkSj vc mlus
mPprj ekè;fed ikB~;Øe ds pkj fo"k;ksa dh ijh{kk nh gSA x.ks'k vU; f'k{kkfFkZ;ksa ls vyx
gS D;ksafd mls gM~Mh ds laØe.k dk xaHkhj vYlj gSA bl jksx dk dksbZ mipkj ugha gS] mldh
dej ls uhps dk Hkkx lgh <ax ls fodflr ugha gks ik;k gSA ,d LFkku ls nwljs LFkku ij tkus

ds fy, mls mBkdj ys tkuk iM+rk gSA

;|fi mlds ifjokj ds lnL;ksa vkSj izeq[k v{kerk vk;qDr dh lgk;rk ls mlus ,d futh vH;FkhZ ds :i esa loZ
f'k{kk vfHk;ku ds ,d f'k{kkFkhZ ds :i esa viuk ukekadu djk;kA bl fLFkfr eas ,uvkbZvks,l us mls viuh xfr ls
i<+us vkSj ØsfMV lap;u dh lqfo/k nsdj lgk;rk dhA og viuh ilan ds fo"k; Hkh i<+ ldrk Fkk vkSj mls vius
?kj ls gh ijh{kk nsus dh vuqefr Hkh nh xbZA dsUnz 'kkflr izns'k paMhx<+ us mls vuqf'k{kdksa dh lqfo/k iznku djkbZ]
tks mls xf.kr vkSj foKku i<+krs gSaA

/eZ eas vR;f/d #fp ds dkj.k]mlus fofHkUu iqjk.k] jkek;.k i<+s gSa ftuls mls vR;f/d vkarfjd cy izkIr gqvk
gSA

x.ks'k vkxs i<+kbZ ds fy, n<̀+ fu'p;h gS vkSj ,uvkbZvks,l viuk mPprj ekè;fed ikB~;Øe djus ds ckn dEI;wVj
lkbZal esa ,d ikB~;Øe djuk pkgrk gSA
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6

ewy ra=k

ikni v{k dk vojksgh (descending) Hkkx tks uhps e`nk dh vksj vkSj mlds vUnj o`f¼ djrk
gS] ewy ra=k (;k tM+ ra=k root system) dgykrk gSA tc cht vadqfjr gksrk gS rc lcls igyk
vax ewykadqj (radicle) fudyrk gSA ewykadqj o`f¼ djds izkFkfed (primary) vFkok ewlyk (tap)
tM+ cukrk gSA blls ik'ohZ; (lateral) 'kk[kk,¡ (f}rh;d rFkk r`rh;d tM+sa) fudyrh gSa vkSj
tM+ ra=k curk gSA ;g Hkwfexr gksdj cgqr xgjkbZ rd 'kkf[kr rFkk iQSyk jgrk gS rFkk ikni
dks feV~Vh esa tek, j[kus dk dk;Z djrk gSA tM+ dk ,d vkSj eq[; dk;Z gS ikSèks ds fy,
feV~Vh ls ty ,oa yo.kksa dk vo'kks"k.k (absorption) djds ikSèks ds Åijh Hkkxksa rd igq¡pkukA
tM+ vFkok tM+ dh lajpuk D;k gS] tks bu dk;ks± dks djus esa lgk;d gS\ vki bl ikB esa
;gh tkusaxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

tM+ dh ifjHkk"kk rFkk mldh igpku dj ldsaxs_

tM+&ra=kksa ds fofHkUu {ks=kksa esa rqyuk dj ldsaxs_

tM+ 'kh"kZ ds fofHkUu {ks=kksa dk o.kZu rFkk fp=k.k dj ldsaxs_

tM+ ds fofHkUu :ikarj.k ,oa dk;ks± dk o.kZu dj ldsaxs_

f}chti=kh rFkk ,dchti=kh tM+ksa dh izkFkfed lajpuk dk o.kZu ,oa rqyuk dj ldsaxs_

f}chti=kh tM+ esa f}rh;d o`f¼ dh izfØ;k dk o.kZu ,oa fp=k.k dj ldsaxs_

ik'ohZ; tM+ksa dh feV~Vh ds Hkhrj xgjkbZ esa fLFkr vartkZr (endogenous) mRifÙk dk o.kZu
dj ldsaxsaA

6.1 tM+ksa ds vfHky{k.k

tM+ ds eq[; xq.k fuEu gSa] ftuls vki mls igpku ldrs gSa %

;g gjh ugha gksrh gSa D;ksafd buesa i.kZgfjr ugha gksrkA
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buesa ioZ (internode) ,oa ioZlafèk;ksa (nodes) esa foHksn ugha gksrkA

buesa ifÙk;k¡ ,oa dfydk,¡ (buds) ugha gksrhA

o`f¼ èkukRed xq#RokuqorhZ (xq#Ro dh vksj o`f¼) gksrh gSA

o`f¼ èkukRed tykuqorhZ (ty dh vksj o`f¼) gksrh gSA

o`f¼ ½.kkRed izdk'kkuqorhZ (;kuh izdk'k viorhZ & izdk'k dh fn'kk ds foijhr nwj o`f¼)
gksrh gSA

6.2 tM+&ra=kksa ds izdkj

tM+&ra=k izeq[kr;k nks izdkj ds gksrs gSa %

(i) ewlyk tM+&ra=k (Tap root system) µ bl tM+&ra=k dk ifjo/Zu ewykadj (radicle)

ls gksrk gS ftldh o`f¼ }kjk izkFkfed tM+ (ewlyk tM+) curh gSA ;g tM+ fujarj o`f¼
djrh gS rFkk blls ik'ohZ; tM+sa (lateral roots) fudyrh gSaA ewlyk tM+&ra=k ikSèks dks
Hkwfe esa n`<+rk ls tek, j[krk gS D;ksafd ;s tehu dks Hksnrh gqbZ o`f¼ djds cgqr xgjkbZ
rd igq¡p tkrh gSA ;g f}chti=kh ikSèkksa tSls puk] xqM+gy] uhe] dk eq[; tM+&ra=k gSA
(fp=k 6-1a)A

(ii) viLFkkfud (>dM+k) tM+&ra=k (Adventitious root system) µ bl tM+&ra=k esa]
izkFkfed tM+ NksVh rFkk vYifodflr jg tkrh gS vkSj eghu ,oa iryh js'ksnkj tM+ksa dk
xqPNk ewykadqj ,oa izkdqaj (plumule) ds vkèkkjh; Hkkx ls c<+rh gS rFkk ;g >dM+k tM+ra=k
dgykrk gSA blesa tM+sa] NksVh] de 'kkf[kr] lrgh rFkk {kSfrt :i ls iQSyh gksrh gSaA
;g tM+&ra=k ikSèks dks n`<+rk ls tek, ugha j[k ikrk D;ksafd tM+sa Hkwfe esa xgjkbZ rd ugha
igq¡p ikrhaA ;g ,dchti=kh ikSèkksa tSls eDdk] ?kkl] xsgw¡ vkfn dk eq[; tM+&ra=k gSA
(fp=k 6-1b)

fp=k 6.1 tM+ ra=k ds izdkj (a) ewlyk tM+ ra=k (b) >dM+k (viLFkkfud) tM+ ra=k

ewlyk tM+ ra=k >dM+k tM+ra=k
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6.3 tM+ ds izdkj

(i) ewlyk tM+ µ ;g izkFkfed rFkk eq[; tM+ gS tks ewykadqj ls mRiUu gksrh gS rFkk Hkwfexr
vkSj cgq'kkf[kr gksrh gSA ;g f}chti=kh ikSèkksa esa lkekU;r;k ikbZ tkrh gS tSls lwjteq[kh]
ljlksa] xktj] vke (fp=k 6-1a) esaA

(ii) viLFkkfud (Advertitious) tM+ µ viLFkkfud tM+ksa dk fodkl ewykadqj ls u gksdj
ikSèks ds vU; fdlh fgLls }kjk gksrk gSA ;s ok;o (aerial) vFkok Hkwfexr gks ldrh gSaA
(fp=k 6-1b)

;s rus ds dVs Hkkx (xqykc) ls] ioZlafèk ls  (euh IykaV] ckal)] isM+] dh 'kk[kk ls (cjxn)
vFkok LraHk ds vkèkkj (,dchti=kh ikSèkksa esa >dM+k tM+) ls mRiUu gks ldrh gSA

ikBxr iz'u 6.1

1- ikSèks ds ml vax dk uke crkb, tks xq#Ro (Hkwfe) rFkk ty dh vksj ysfdu izdk'k dh
fn'kk ds foijhr o`f¼ djrk gSA

............................................................................................................................

2- vadqfjr cht ds fdl vax ls tM+ curh gS\

............................................................................................................................

3- ikSèkk feV~Vh ds Hkhrj dkSu&ls tM+&ra=k ls vfèkd etcwrh ls tek jgrk gS] vkSj D;ksa\

............................................................................................................................

4- mu ikSèkksa ds nks&nks mnkgj.k nhft, ftuesa ewlyk tM+&ra=k ,oa >dM+k (viLFkkfud) tM+&ra=k
ik, tkrs gSaA

............................................................................................................................

5- ,sls rhu xq.k crkb, ftuls vki dg ldsa fd vki tks xktj [kk jgsa og ,d tM+ gSA

............................................................................................................................

6.4 tM+ ds {ks=k

nksuksa gh izdkj ds tM+&ra=k pkgs og ewlyk gks vFkok >dM+kµdh tM+ksa ds 'kh"kZ Hkkx esa leku
izdkj ds {ks=k ik, tkrs gSa tSlk fd fp=k 6-2a esa n'kkZ;k x;k gSA tM+ 'kh"kZ ds mnxz dkV
(fp=k 6-2b) dh lajpuk bl izdkj gksrh gS %
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1- ewy xksi (root cap) {ks=k µ ;g tM+ ds vxzLFk fljs ij mifLFkr ,d NksVh lh Vksih tSlh
lajpuk gksrh gS tks foHkT;ksrdh {ks=k (rsth ls 'kkf[kr gksus okyh) esa curh gSA ewy xksi
dk dk;Z gS tM+ ds dksey 'kh"kZ Hkkx (apical foHkT;ksrd) dks feV~Vh ds l[r d.kksa ls
lqj{kk iznku djukA tc tM+sa e`nk dks Hksnrs gq, uhps o`f¼ djrh gaS] rc ewy xksi u"V
gksus yxrh gS ijarq fujarj ubZ dksf'kdkvksa ds }kjk curh Hkh jgrh gSA fofHkUu tyh; ikSèkksa
esa] tSls fifLV;k (Pistia) ,oa tydqEHkh esa] ewy xksi ,d FkSyh ds leku gksrh gS ftls
tM+ ikWdsV (Root pocket) dgrs gSaaA

2- foHkT;ksrdh dksf'kdk {ks=k (Region of Meristematic cells) – ;g lfØ; :i ls foHkktu
djus okyh dksf'kdkvksa dk NksVk&lk {ks=k gksrk gS ftls 'kh"kZ foHkT;ksrd (Apical meristem)

dgrs gSaA blesa fuEufyf[kr rhu izdkj ds foHkT;ksrd gksrs gSa %

(i) MesZVkstu (Dermatogen)µlcls ckgj dh irZ ftldh dksf'kdk,¡ ewy xksi ,oa ewyh;
Ropk (epiblema) esa ifjiDo gksrh gSA

(ii) isjhCyse (Periblem)µMesZVkstu ds Hkhrj ;g oYdqV (cortex) cukrh gS] rFkk

(iii) Iyhjkse (Plerome)µdsaUnzh; Hkkx ftldh dksf'kdk,¡ cM+h gksdj jEHk (Stele) cukrh
gSaaA ,d chti=kh ikSèkksa esa] ewyxksi dk fuekZ.k djus okyh dksf'kdkvksa dk ,d LorU=k
lewg (ftls xksidtu calyptrogen dgk tkrk gS) ls gksrk gSA

3- nh/hZdj.k {ks=k (Region of elongation) µ;g foHkT;ksrdh {ks=k ds ckn fLFkr gksrk gS
vkSj ;gk¡ dksf'kdk,¡ yackbZ esa rsth ls o`f¼ djrh gaS rFkk tM+ dh yackbZ esa o`fð¼ ds fy,
mÙkjnk;h gksrh gSA

4- ifjiDou {ks=k (Region of maturation) µ;g nh?khZdj.k {ks=k ls vxyk {ks=k gksrk gS
vkSj ;gk¡ dh dksf'kdk,¡ fofHkUu Årdksa esa ifjiDo rFkk foHksfnr (differatiate) gks tkrh
gSaA ;s gSa % (i) tM+ jkse vFkok jkseèkkjd@fiyhiQsjl {ks=k (piliferous region) ftlesa
,ddksf'kdh; jkse ik, tkrs gSa tks feV~Vh ls ty vkSj [kfut yo.k vo'kksf"kr djrs gSa]
rFkk (ii) LFkk;h {ks=k (Permanent region) tks tM+ jkse {ks=k ds ckn ik;k tkrk gS rFkk
jkse jfgr gksrk gSA ;g ik'ohZ; tM+sa cukrk gS rFkk ikSèks dks feV~Vh esa tek, j[krk gS vkSj
vo'kksf"kr ty vkSj [kfut yo.kksa dks ikSèks ds Åij ds Hkkxksa esa igq¡pkrk gSA

Dyksmt (Clowes, 1958) us] eDdk ds ewy 'kh"kZ esa ewy xksi rFkk foHkT;ksrd
{ks=k ds chp ,d fuf"Ø; dksf'kdkvksa dk lewg Kkr fd;k ftls 'kkar dsanz (Quiescent

Centre) uke fn;k x;k gSA tc lfØ; foHkT;ksrdh dksf'kdk,¡ {kfrxzLr gks tkrh
gSa rks ml voLFkk esa bldh dksf'kdk,a lfØ; gks tkrh gSa vkSj foHkktu djus
yxrh gSaA
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fp=k 6.2 (a) tM+ 'kh"kZ ds pkj fofHkUu {ks=k (b) tM+ 'kh"kZ dk mnxz dkV

ikBxr iz'u 6.2

1- tM+ ds 'kh"kZ foHkT;ksrd dh lqj{kk djus okyh lajpuk dk uke crkb,A

............................................................................................................................

2- tM+ 'kh"kZ ls tM+ vkèkkj (base) rd ik, tkus okys {ks=kksa dk Øe ls o.kZu dhft,A

............................................................................................................................

3- MesZVkstu rFkk Iyhjkse ls dkSu&dkSu&ls Ård foHksfnr gksrs gSa\

............................................................................................................................

4- tM+ dk dkSu&lk {ks=k ty rFkk [kfut yo.kksa dk vo'kks"k.k djrk gS\

............................................................................................................................

6.5 tM+ksa ds :ikUrj.k

ewlyk tM+sa rFkk viLFkkfud tM+sa] lkekU; dk;Z ds vykok fofHkUu fof'k"V
dk;Z djus ds fy, dbZ rjg ls :ikarfjr gks tkrh gSaA uhps fn;k x;k pkVZ rFkk rkfydk
6-1 vkSj 6-2 bUgsa n'kkZrk gS %

ewlyk tM+
LFkk;h {ks=k

ewyjkse {ks=k

o`f¼ {ks=k

ewyxksi {ks=k ewyxksi

dsfyiVªkstu

MesZVkstu
isjhCyse

MesZVkstu
isjhCyse Iyhjkse
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ewy (tM+) ds :ikarj.k

ewlyk tM+ (Tap root) :ikarj.k viLFkkfud (>dM+k) tM+ (Adventitious root)

:ikarj.k

(i) 'kadq:ih (Conical) tM+ (i) dafny (Tuberous) tM+

(ii) rdqZ:ih (Fusiform) tM+ (ii) laiwfyr xqfPNr (Fasciculated) tM+

(iii) dqaHkh:ih (Napiform) tM+ (iii) xzafFky (Nodulose) tM+

(iv) xk¡Bnkj (dafny) (Tuberous) tM+ (iv) eksuhyh:ih (Moniliform) tM+

(v) oyf;r (Annulated) tM+

(vi) Lokaxhdkjd (Assimilatory) tM+

(vii) vfèkiknih; (Epiphytic) tM+

(viii) okriqVh/j (U;wesVksiQksj)@'olu tM+

(ix) pw"kd (Sucking) tM+ ;k pw"kdkax
(gkWLVsfj;k)

(x) izkWi (Prop) tM+

(xi) voLraHk (Stilt) tM+

(xii) vkjksgh (Climbing) tM+

(xiii) izrkuh (Clinging) tM+

(xiv) Iykoh (Floating) tM+

v- ewlyk tM+ :ikarj.k

[kk| inkFkks± ds HkaMkj.k ds fy, ewlyk tM+ ekaly gks tkrh gS (rkfydk 6-1)

rkfydk 6-1 ewlyk tM+ :ikarj.k [kk| inkFkks± ds HkaMkj.k ds fy,

izdkj y{k.k         mnkgj.k

1- 'kadq:ih vkèkkjh; Hkkx pkSM+k rFkk vxz fljk Øe'k% xktj
(fp=k 6-3a) iryk vkSj l¡djk

2- rdqZ:ih eè; Hkkx iQwyk rFkk Åij ,oa uhps dk fljk ewyh
(fp=k 6-3b) Øe'k% iryk

3- dqaHkh:ih vkèkkjh; Hkkx yV~Vw tSlk xksy ,oa vafre 'kyxe
(fp=k 6-3c) fljk vpkud iryk èkkxs tSlk

4- xk¡Bnkj ekaly rFkk eksVh] dksbZ fuf'pr vkÑfr ugha 4 vks-&DykWd
(fp=k 6-3d) ikni
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fp=k 6.3 ewlyk tM+ ds :ikarj.k (a) 'kadq:ih (xktj)_ (b) rdqZ:ih (ewyh
(c) dqaHkh :ih ('kyxe)_ (d) danh; (4 vk&DykWd ikni)

c- viLFkkfud tM+ :ikarj.k

fofHkUu fof'k"V dk;ks± ds fy, viLFkkfud tM+s :ikarfjr gks tkrh gSa (rkfydk 6-2)

rkfydk 6-2 viLFkkfud tM+ :ikarj.k

izdkj y{k.k      mnkgj.k

(i) [kk| inkFkks± ds HkaMkj.k ds fy, :ikarj.k

1- dafny ysVh gqbZ (Prostrate) LraHk dh ioZlafèk;ksa 'kdjdan
(fp=k 6-4a) ls mRiUu vfu;fer ekaly ,oa iQwyh gqbZ

tM+saA

2- xqfPNr LraHk ds ,d gh fcanq ls mRiUu ekaly Mgsfy;k
(fp=k 6-4b) tM+ksa dk xqPNk

3- xzafFky tM+ksa ds dsoy fljs eksrh tSls iQwy tkrs vke] vnjd
(fp=k 6-4c) gSaA

4- ef.k:ih tM+ksa dh FkksM+s&FkksM+s varjky ij iQwy dj ?kkl] lst
(fp=k 6-4d) ef.k;ksa dh ekyk leku vkÑfrA (sedges)

5- oyf;r tM+ lajpuk ,lh tSls ,d ds Åij ,d bisdd
(fp=k 6-4e) vla[; iQwyh gqbZ pfØdk,¡ O;ofLFkr gksa

(ii) izdk'k la'ys"k.k ds fy, :ikarj.k

Lokaxhdkjd tM+ ;g tM+sa izdk'k esa mn~Hkkflr gksrs gh fxyks; (fVuksLiksjk)
(fp=k 6-4f) i.kZgfjr;qDr rFkk gjh gks tkrh gSa dh ok;oh; tM+sa

,oa Hkkstu cukrh gSaA
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(iii) ok;qeaMyh; vknzZrk dk vo'kks"k.k djus ds fy, :ikarj.k

vfèkiknih; tM+ vfèkikni (Epiphyte) dh ok;oh; tM+ gjh vkWfdZM
(fp=k 6-4f) ,oa e`r Liath Ård (osykesu) }kjk <dh (dkUMk)

rFkk ok;qeaMyh;] ueh vo'kksf"kr djus esa
lgk;d gksrh gSA

fp=k 6.4 viLFkkfud tM+ :ikarj.k (a) dafny tM+ ('kdjdan)] (b) xqfPNr tM+ (Mgsfy;k)] (c)

xzafFky tM+ (vke] vnjd)] (d) e.kh:ih tM+ (?kkl)] (e) oyf;r tM+ (bisdd)] Lokaxhdkjd ,oa
vfèkiknih; tM+ (vkWfdZM)

(iv) mÙke xSlh; fofue; ds fy, :ikarj.k

okriqVh/j 'olu tM+ dqN tM+sas ½.kkRed xq#RokuqorhZ] lhèks esuxzkso (dPN&ikni)
Åij dh rjiQ ok;q esa o`f¼ djrh gSa jkbtksiQ+ksjk
mn~Hkkf"kr tM+ksa ds f'k[kjksa ij vla[;
NksVs&NksVs fNnz gksrs gSa ftuds }kjk tM+s
'olu djrh gSA ;s 'kadquqek LikbZd gksrk
gS vkSj ty ls ckgj fudyh jgrh gSA
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(v) ijiks"kh ls iks"k.k pwlus ds fy, :ikarj.k

pw"kd tM+ ;k ijthoh ikSèks ds rus ls fodflr pw"kd vejcsy (dLdqVk)
pw"kdkax (haustoria) tM+sa thfor ijiks"kh (host) ikni ds 'kjhj
(fp=k 6-5 bi, bii) dks Hksn dj iks"k.k pwl ysrh gSaA

fp=k 6.5 viLFkkfud tM+ :ikarj.k (a) esuxzkso ikni ds okriqVh/j tM+
(bi) dLdqVk (ijthoh) ijiks"kh ij] (bii) dkV esa ijiks"kh
ds LraHk dks Hksnrh gqbZ ijthoh dh pw"kd tM+ ;k pw"kdkax

(vi) et+cwr vkèkkj izkIr djus ds fy, :ikarj.k

1- izkWi tM+ (Ldan) o`{kksa dh 'kk[kkvksa ls mRiUu tM+sa uhps cjxn
(fp=k 6-6a) yVdrh gqbZ o`f¼ djds tehu esa èkaldj

Hkkjh 'kk[kkvksa dks lgkjk nsrh gSaA

2- voLraHk tM+ ruksa ds vkèkkjh Hkkx ds lehi ls xUuk] dsoM+k
(fp=k 6-6b) ioZlafèk;ksa ls vusd tM+sa mRiUu gksrh gSa]

fr;Zd :i ls o`f¼ djrh gqbZ e`nk esa
èkal tkrh gSa rFkk izcy lgkjk iznku
djrh gSaA

3- vkjksgh tM+ detksj rus okys vkjksgh ikSèkksa dh
(fp=k 6-6c) ioZlafèk;ksa ls mRiUu tM+sa vkèkkj euh IykaV]

;k lgkjs dks idM+dj ;k fpiddj iku
vkjksg.k esa enn djrh gSaA

4- izrkuh tM+ dqN fo'ks"k viLFkkfud tM+sa ruksa dh vfèkikni
(fp=k 6-6d) njkjksa ;k mHkkjksa esa èkaldj vfèkiknih (Epiphytes)

ikSèks dks fLFkjhÑr djrh gSaA vkWfdZM

okriqVh/j ewy

ijthoh

ijthoh ikS/kk

pw"kdkax
Ýyks,e

tkbye
iks"kh ikS/k

fiFk

iks"kh



fVIi.kh

thofoKku

ewy ra=k

 168

ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

(vii) mRIykou (rSjus) ,oa 'olu gsrq :ikarj.k

Iykoh tM+ dqN tyh; ikSèkksa dh ioZlafèk;ksa ls Liath] twfl;k
(fp=k 6-6d) ok;q ls Hkjh Iykoh tM+sa mRiUu gksrh gSaA

;s ikSèks dks ty ij rSjus ds fy,
lgk;d gksrh gSa rkfd ikSèkk lkal ys ldsA

flciqj] dksydÙkk dk izfl¼ cjxn dk isM+ 200 lky iqjkuk gS ftlds f'k[kj dh ifjfèk
404 ehVj rFkk 1600 Ldaèk (izkWi) tM+sa gSaA

fp=k 6.6 viLFkkfud tM+ :ikarj.k (a) Ldaèk tM+ (cjxn)] (b) voLraHk tM+ (xUuk)] (c) vkjksgh
tM+ (iku)] Iykoh tM+ (twfl;k)

6.6 tM+ ds dk;Z

(i) fLFkjhdj.kµtM+sa ikSèks dks tehu esa etcwrh ls tek, j[krh gSa (;kaf=kd dk;Z)

cjxn dk isM+
voLraHk

vkyEc tM+

vkjksgh tM+

Iykoh
tMsa+
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(ii) vo'kks"k.kµtM+sa e`nk ls ty ,oa [kfut yo.k vo'kksf"kr djds Åij dh vksj ifjogu
djrh gSa (dkf;Zdh; izdk;Z)A

(iii) fof'k"V izdk;ZµtM+sa vius vkdkfjdh; :ikarj.k ls fof'k"V dkf;Zdh dk;Z djus esa tSls
[kk| HkaMkj.k] Lokaxhdj.k (assimiation), ok;qeaMyh; vknzZrk dk vo'kks"k.k] ijiks"kh ikSèks
ls iks"k.k pwluk] xSlh; fofue; rFkk ;kaf=kdh; dk;Z tSls Iyou (floating) ;k mRIykou
(buoyancy), n`<+ fLFkjhdj.k vkSj vkjksg.k djus esa l{ke gks tkrh gSaA

ikBxr iz'u 6.3

1- D;k xktj] ewyh vkSj 'kyxe tM+sa gSa\ vkSfpR; crkb,A ;s xwnsnkj D;ksa gks xbZ gSa\

............................................................................................................................

2- xjku vFkok dPN&{ks=k (marshy area) esa mxus okys ikSèkksa esa ik, tkus okyh tM+ksa ds :ikarj.kksa
ds izdkj crkb,A muds D;k dk;Z gSa\

............................................................................................................................

3- vfèkikni dh ok;oh; tM+ esa dkSu&lk Ård gS tks ok;qeaMyh; ueh vo'kksf"kr djus esa
lgk;d gksrk gS\

............................................................................................................................

4- tM+ ds nks izeq[k izdk;Z dkSu&ls gSa\

............................................................................................................................

5- dkWye I dh enksa dk dkWye II dh enksa ls feyku dhft,A

I II

(a) vkyac (izkWi) tM+ (i) HkaMkj.k

(b) pw"kdkax (ii) twfl;k

(c) 'kdjdan (iii) cjxn

(d) Iykoh tM+ (iv) dLdqVk

vkidks fuEu dk;Z (activity) djus esa vkuUn vk,xkA

dk;Z 6-1

y{;µfn, x, ikniksa dh tM+ksa ds vfHky{k.k] izdkj rFkk :iakrj.k Kkr djuk

lkexzhµxktj] ewyh] 'kyxe] 'kdjdan] xUuk] euh IykaV] tM+ lesr ?kkl] ljlksa@èkfu;s ds ikSèksA
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fofèkµtM+ksa dks è;ku ls nsf[k, rFkk fuEu iz'uksa ds mÙkj lkj.khc¼ dhft,µ

1- D;k tM+ gjh gS\

2- D;k muesa ioZ vkSj ioZlafèk;k¡ gSa\

3- D;k ml ij ifÙk;k¡ gSa\

4- D;k ml ij dfydk,¡ gSa\

5- ;g ewlyk vFkok viLFkkfud tM+ esa ls dkSu&lh gS\

6- ;fn :ikarfjr gS rks :ikarj.k dk izdkj crkb,\

6.7 tM+ dh izkFkfed lajpuk

v- f}chti=kh tM+ (mnkgj.kµpuk)

f}chti=kh tM+ dh vuqizLFk dkV (fp=k 6-7) esa fuEufyf[kr lajpuk gksrh gSa%

(i) ,ihCysek (Epiblema)µ,dy] iryh fHkfÙk ;qDr dksf'kdkvksa }kjk cuh lcls ckgjh ijrA
dqN dksf'kdk,¡ mHkj dj ,ddksf'kdh; ewy&jkse cukrh gSaA tM+ dh j{kk rFkk ty vo'kks"k.k
dk dk;Z djrh gSA

fp=k 6.7 f}chti=kh tM+ ds vuqizLFk dkV dk ,d Hkkx

ewyjkse

,ihCysek

dkVsZDl (oYdqV)

var%LRopk
ifjjEHk
la;ksth Ård
fiFk
izkd~ nk:
esVktkbye

Ýyks,e
n`<+ksrd
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(ii) oYdqV (Cortex) µ cM+k [kaM] cgqijr;qDr] iryh fHkÙkh;qDr e`nwrdh (Parenchymatous)

dksf'kdk,¡] varjkdksf'kdh vodk'k (Intercellular spaces) ;qDr] [kk| ,oa ty dk HkaMkj.k
djrh gSA

(iii) varLRopk (Endodermis)µoYdqV dh lcls Hkhrjh ijr] l?ku :i ls O;ofLFkr
<ksydkdkj dksf'kdk,¡ ftudh vjh; (radial) fHkfÙk;ksa ij iV~Vh (cSaM) tSlk LFkwyu ik;k
tkrk gSA bUgsa dSLisfj;u iV~Vh (Casparian strip) dgrs gSaA vkfnnk: ds lEeq[k fLFkr bldh
dqN dksf'kdk,¡ LFkwyujfgr gksrh gSaA bUgsa iFk dksf'kdk,¡ (passage cells) dgrs gSaA ;s ty
o [kfutksa dks oYdqV ls tkbye rd igq¡pkus esa lgk;d gksrh gSaA

jaHk (Stele) % varLRopk] (Endodernis) ls vanj dh vksj fLFkr lHkh Ård jaHk cukrs
gSa%

(iv) ifjjEHk (Pericycle) : varLRopk ls vanj fLFkr bldh ,d ijr gksrh gSA ;g f}rh;d
o`f¼ ds le; ik'ohZ; tM+ksa] laoguh ,èkk (vasculum cambium) rFkk ̂ dkx ,èkk* (cork

cambium) dh mRifÙk dk LFky gSA

(v) laoguh iwy (Vascular bundle) : tM+ esa nk: ,oa Ýyks,e ds [kaM ;k iwy ,dkarj Øe
esa var% vjh; (radial) O;ofLFkr :i ls gksrs gSaA tkbye ,DlkdZ (exarch) izdkj dk
gksrk gS tgka izksVkstkbye (vkjaHk esa cuk tkbye ftldh okfgdk,a ladjh gksrh gS vkSj
muesa VSdhM (trachid) Hkh fo|eku gksrh gSa) ifjfèk dh vksj rFkk esVktkbye (ckn esa
cuh okfgdkvksa vkSj VªSdhM ;qDr) dsanz dh vksjA

tkbye iSpksa dh la[;k ds vkèkkj ij tM+ f}vkfnnk#d (Diarch) (MkbZ&2 iSp) ls "kV~
vkfnnk:d (gsDlk&6 iSp) gks ldrs gSaA

(vi) eTtk (fiFk&pith) : dHkh&dHkh tkbye iSp ds esVktkbye dsanz esa fey tkrs gSa vkSj
rc eTtk ;k rks gksrk gh ugha vFkok de vkSj e`nqrdh gksrh gSA

(vii) la;ksth e`nwrd (Conjunctive parenchyma) : e`nqrdh Ård] tkbye ,oa Ýyks,e ds
caMyksa ds chp ;kstd ds :i esa fofHkUu vjksa ij fLFkr gksrs gSaA

c- ,dchti=kh tM+ (mnkgj.k] eDdk)

,dchti=kh tM+ dh vuqizLFk dkV (fp=k 6-8) esa fuEufyf[kr lajpuk,¡ fn[kkbZ nsrh gSa %

(i) ,ihCysek % lcls ckgj] ,d ijr okyh iryh fHkfÙk&;qDr dksf'kdkvksa }kjk cuh] l?ku
:i ls O;ofLFkr_ dqN dksf'kdk,¡ mHkj dj ,d dksf'kdh; ewy jkse cukrh gSaA

(ii) oYdqV % cMk [kaM] cgqijrokyh] iSjsUdkbek varjkdksf'kdh vodk'k;qDr] [kk| lkexzh ,oa
ty dk lap; djrk gSA
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fp=k 6.8 ,dchti=kh tM+ dh vuqizLFk dkV dk ,d Hkkx

(iii) varLRopk (,aMksMfeZl) % oYdqV dh lcls Hkhrjh ijr fof'k"V dSLisfj;u ifV~V;ksa rFkk
iFk dksf'kdkvksa;qDrA

jaHk % ,aMksMfeZl ls vanj dh vksj lHkh Ård jaHk cukrs gSaA

(iv) ifjjEHk (isfjlkbdy) % ,dijr okyh] dksf'kdk,a iryh fHkfÙk ;qDr] ik'ohZ; tM+ksa dk
mRifÙk LFkkuA

(v) laogu iwy % vusd tkbye rFkk Ýyks,e ds iwy vjh; :i esa O;ofLFkr] tkbye ,DlkdZ
rFkk ikWyhvkdZ (ikWyh = cgqr) gksrk gSA

(vi) eTtk fiFk % dsanz esa fLFkr] cM+h] lqfodflr] e`nwrd vFkok n`<+ksrd] [kk| inkFkks± dk
lap; djrh gSA

(vii) la;ksth Ård % tkbye o Ýyks,e ds LVSaM ds chp fLFkr f}chti=kh rFkk ,dchti=kh
tM+ksa dh vkarfjd lajpuk dk rqyukRed vè;;u lkj.kh 6-3 ls dhft;sA

ewyjkse

,ihCysek

dkVsZDl

varLRopk
ifjjEHk

la;ksth Ård

eTtk

izksVkstkbye
esVktkbye

Ýyks,e
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rkfydk 6-3 f}chti=kh ,oa ,dchti=kh esa varj

y{k.k f}chti=kh tM+ ,dchti=kh tM+

1- laogu caMyksa dh 2&6 (f}&gsDlkdZ) vusd (cgqvkdZ)
la[;k

2- isfjlkbfdy ik'ohZ; tM+ksa dk rFkk laogu dsoy ik'ohZ; tM+ksa dk
,èkk o dkx ,èkk dk mRifÙk mRifÙk dsanz
dsanz

3- ,èkk mifLFkr (gksrh gS) ugha gksrh

4- f}rh;d o`f¼ mifLFkr (gksrh gS) ugha gksrh

5- fiFk vfry?kq vFkok vuqifLFkr lqfodflr

6.8 ik'ohZ; tM+ksa dh mRifÙk

ik'ohZ; tM+ksa dh mRifÙk vartkZr (endogenous) izdkj dh gS vFkkZr~ bldk mn~xe tM+
dh xgjh irZ ls gksrh gSA

mRifÙk dsanz ifjjEHk gSA vkfn nk: ds lEeq[k rFkk dksf'kdk,¡ foHkkftr gksdj ,aMksMfeZl
esa mHkkj iSnk djrh gSaA (fp=k 6-9c-d)

mHkkj oYdqV esa vanj izos'k djrk gS (fp=k 6.9c-d) vkSj ik'oZ 'kk[kk ds :i esa fudyrk
gSA

fp=k 6-9a-d tM+ dh mnxzdkVµik'ohZ; tM+ ds fuekZ.k (vUrtkZr mRifÙk) dh
fofHkUu voLFkk,¡ n'kkZrk gqvk

rRi'pkr~ mHkkj esa tM+ 'kh"kZ ds rhuksa foHkT;kstd vFkkZr~ MsesZVkstu] isjhCyse ,oa Iyhjkse
foHksfnr gks tkrs gSa

vUrr% ik'ohZ; tM+ eq[; tM+ dks Hksn dj ckgj vk tkrh gSaA

ik'ohZ; tM+ dh la[;k nk: dh la[;k ds vuq:i gksrh gaSA

varLRopk
ifjjEHk

vkfnnk: isjhlkbdy

varLRopk

izksVkstkbye izksVkstkbye

isjhlkbdy

o`f¼ {ks=k

varLRopk

tM+
vk|d

dkVsZDl
(oYdqV) dkVsZDl

(oYdqV)
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,oa izdk;Z ikBxr iz'u 6.4

1- ml n'kk dk uke crkb;s tc izksVkstkbye ifjfèk rFkk esVktkbye dsanz dh vksj fLFkr jgrk
gSaA

............................................................................................................................

2- xktj dh ik'ohZ; tM+ksa dks rksM+uk D;ksa dfBu gksrk gS\

............................................................................................................................

3- ik'ohZ; tM+ rFkk ,èkk dk mRifÙk dsanz D;k gS\

............................................................................................................................

4- varLRopk (,aMksMfeZl) dh mu dksf'kdkvksa dk uke crkb;s tks dSLisfj;u iV~Vh jfgr gksrh
gS rFkk ty ds laogu esa lgk;d gksrh gSA

............................................................................................................................

5- f}chti=kh ,oa ,dchti=kh tM+ ds nks eq[; varj crkb;sA

............................................................................................................................

6- ;fn tkbye caMyksa dh la[;k pkj (VsV±kdZ) gks] rc ml LFkku ls fdruh ik'ohZ; tM+sa
fodflr gksxh\

............................................................................................................................

6.9 f}chti=kh tM+ esa f}rh;d o`f¼

tM+ksa dh yackbZ esa o`f¼ 'kh"kZ foHkT;ksrd (apical meristem) ls gksrh gSA bls izkFkfed o`f¼
(Primary growth) dgrs gSaA izkFkfed o`f¼ ds vykok tM+sa eksVkbZ vFkkZr~ ?ksjs esa Hkh o`f¼ djrh
gSaA bl o`f¼ dks f}rh;d o`f¼ dgrs gSa rFkk ;g dsoy f}chti=kh tM+ksa esa gh ikbZ tkrh gSA

f}rh;d o`f¼ ik'oZ foHkT;ksrd (lateral meristem) vFkkZr~ laogu ,èkk (Vascular cambium)
,oa dkx ,èkk (cork cambium) esa gksrs gSA

;kn jf[k;s] laogu ,oa dkx ,èkk dh mRifÙk isfjlkbdy ls f}rh;d Ård (secondary tissue)
ds :i esa fodflr gksrh gSA

f}rh;d o`f¼ fuEu izdkj ls gksrh gS %

izksVkstkbye ds lEeq[k isfjlkbdy dh dksf'kdk,a foHkkftr gksdj iV~Vhuqek laogu ,èkk dk
fuekZ.k djrh gS (fp=k 6-10b)

Ýyks,e xqPN ds Hkhrj dh vksj mifLFkr lalaf/r Ård dh dksf'kdkvksa esa Hkh iV~Vhuqek
laogu ,èkk fodflr gksrh gS (fp=k 6-10a,b)
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fp=k 6.10 f}chti=kh tM+ dh vuqizLFk dkVµ(a) rFkk (b) (c) vkjs[kh f}rh;d o`f¼ dh
vkjafHkd voLFkk,¡ (d) jaHk dk vkjs[kh dkV fp=k (dksf'kdh;)

nksuksa laogu ifV~V;ksa dk ikf'Zod la;ksx gksrk gS rFkk ,d oy; (ring) dk vkdkj tks igys
rjafxr (fp=k 6.10c) gksrk gS ij ckn eas Ýyks,e ds vanj dh vksj f}rh;d tkbye Årdksa
dh vfro`f¼ ls xksy vkdkj dk gks tkrk gS (fp=k 6-11a)

,èkk dh dksf'kdk,¡ b±Vuqek gksrh gS rFkk foHkktu }kjk viuh nksuksa rjiQ vFkkZr~ ifjfèk rFkk
dsanz dh vksj dksf'kdk,¡ cukrh gSA dsanz dh vksj cuh f}rh;d tkbye rFkk ifjfèk dh vksj
cuh dksf'kdk,¡ f}rh;d Ýyks,e esa foHksfnr gksrh gSaA

fp=k 6.11 f}chti=kh tM+ dh vuqizLFk dkV (vkjs[kh) a-b f}rh;d o`f¼
ckn dh voLFkk,¡

izkFkfed tkbye

izkFkfed Ýyks,e

f}rh;d
tkbye

f}rh;d Ýyks,e

dSfEc;e

dkdZ
iQsykstsu

fdj.ksa

fdj.ksa

,ihMfeZl
dkVsZDl
varLRopk

isjhlkbdy
dSfEc;e

izkFkfed Ýyks,e
izkFkfed tkbye

f}rh;d
Ýyks,e

f}rh;d tkbyevarLRopk
isjhlkbdy
Ýyks,e
dSfEc;e

tkbye
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vkfnnk: ds ckgj dh vksj cuk f}rh;d Ård foHksnu izkFkfed eTtk fdj.k
(Primary medullary ray) esa gksrk gS rFkk blds cuus esa izksVkstkbye u"V ugha gksrk gS
(fp=k 6-11a)A

blds mijkar dkx ,èkk vFkok iQsykstu (phellogen) dh mRifÙk Hkh isfjlkbdy ls gksrh
gS (fp=k 6-11b)A

dkx ,èkk ds lfØ; foHkktu ds iQyLo:i ifjfèk dh vksj dkx iQsye (phellem) ;k
dkWdZ rFkk vanj dh vksj f}rh;d oYdqV ;k iQsyksMeZ (phelloderm) dk foHksnu gksrk gSA

dkx,/k (phellogen)] iQsye (phellem),  rFkk iQsyksMeZ (Phelloderm) bdV~Bs feydj
ifjRod (periderm) cukrs gSA isfjMeZ lqj{kk iznku djrk gSA

varr% o/Zudkjh dkdZ ds ckgj dk laiw.kZ izkFkfed Ård (;kuh varLRopk] oYdqV vkSj
,sihCysek) iQV dj (sloughed off) ckgj fudy tkrk gSA

ikBxr iz'u 6.5

1- f}chti=kh tM+ ds ik'oZ foHkT;ksrdksa ds uke crkb,A ;s D;k dk;Z djrs gSa\

............................................................................................................................

2- laoguh ,èkk dh mRifÙk fdl ijr ls gksrh gS\

............................................................................................................................

3- la;ksth Ård D;k gS\

............................................................................................................................

4- ifjRod (ifjMeZ&periderm) dh ifjHkk"kk crkb,A bldk D;k dk;Z gS\

............................................................................................................................

5- D;k f}chti=kh ikni dh izkFkfed tM+ esa ,èkk ikbZ tkrh gS\

............................................................................................................................

vkius D;k lh[kk

ewykadqj yack gksdj izkFkfed vFkok ewlyk tM+ cuk nsrk gSA

tM+ gjh ugha gksrh] D;ksafd blesa i.kZgjr fo|eku ugha gksrk gSA ioZ ,oa ioZlafèk;k¡] ifÙk;k¡
vkSj dfydk,¡ Hkh ugha gksrhA

;s xq#Ro rFkk ty dh vksj (fuf'pr :i ls xq#RokuqorhZ rFkk tykuqorhZ) ijarq izdk'k ds
foijhr o`f¼ djrh gSa (izdk'kkiorhZ)
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tM+&ra=k nkss izdkj ds gksrs gSaµewlyk tM+&ra=k (f}chti=kh ikniksa esa) rFkk >dM+k tM+&ra=k
(,dchti=kh ikniksa esa)

ewlyk tM+ dk ifjoèkZu ewykadqj ls gksrk gS ijarq viLFkkfud tM+ksa dk ifjoèkZu ewykadqj
ls u gksdj ikSèks ds vU; fdlh Hkkx ls gksrk gSA

tM+ ds 'kh"kZ Hkkx esa pkj {ks=k gksrs gSaµewy xksi {ks=k] foHkT;ksrdh {ks=k] nh?khZdj.k {ks=k rFkk
ifjiDou {ks=kA

tM+ dk eq[; dk;Z ikSèks dks fLFkjhdj.k iznku dj feV~Vh esa tek, j[kuk] rFkk ty ,oa
[kfut yo.k dk vo'kks"k.k djuk gS

dqN ikSèkksa esa tM+sa fof'k"V dkf;Zdh; dk;Z djus ds fy, :ikarfjr gks tkrh gSa ([kk| lap;]
Lokaxhdj.k] 'olu] ok;qeaMyh; vknZzrk dk vo'kks"k.k] ijiks"kh ikSèks ls iks"k.k pwluk vkfn)
rFkk ;kaf=kdh; dk;Z (feV~Vh esa etcwrh ls tek, j[kuk] vkjksg.k] mRIykou) djus ds fy,A

tM+ dh vkarfjd lajpuk fuEuor~ n'kkZrh gSµ,d dksf'kdh; jkse] ,dijr esa O;ofLFkr
isfjCysek] cM+k oYdqV] lqLi"V varLRopk] dSLisfj;u ifV~V;ksa okyh dksf'kdk,a rFkk iFk
dksf'kdkvksa ;qDrA ,d ijr esa O;ofLFkr ifjjEHk ls vjh; laoguh caMy] jaHk curk gSA
(nk: rFkk eTtk)

f}chti=kh tM+ esa ,dchti=kh tM+ dh vis{kk de laoguh iwy (2&6)] gksrs gSa] lkFk gh
vYifodflr eTtk rFkk ,èkk (f}rh;d) ikbZ tkrh gSA

ik'ohZ; tM+ksa dh mRifÙk vartkZr izdkj dh gksrh gSaA

ik'ohZ; tM+ksa dh la[;k nk: dh la[;k ds rnuq:i gksrh gSaA

f}chti=kh tM+ksa esa ik'ohZ; tM+] laogu ,/k rFkk dkx ,/k dh mRifÙk ifjjEHk ls gksrh
gSA

f}chti=kh tM+ esa ,/k dh mifLFkfr ds dkj.k f}rh;d o`f¼ gksrh gSA

tM+ksa esa izkFkfed rFkk yackbZ esa o`f¼ 'kh"kZ foHkT;ksrd dh fØ;k'khyrk ls gksrh gSA

f}chti=kh tM+ksa esa eksVkbZ vFkkZr~ ?ksjs esa o`f¼ ik'oZ foHkT;ksrdksa (laoguh ,èkk ,oa dkx)
}kjk f}rh;d o`f¼ ls gksrh gSA

laoguh ,/k dh mRifÙk izksVkstkbye ds lEeq[k ifjjEHk dh dksf'kdkvksa ls rFkk Ýyks,e
ds Hkhrj dh vksj mifLFkr lalaf/r Ård dh dksf'kdkvksa ls iV~Vh :i esa gksrk gSA

izkjaHk esa ,/k ygjnkj gksrh gSA ijarq ckn esa orqZykdkj gks tkrh gSA

laoguh ,/k ifjfèk dh vksj f}rh;d Ýyks,e rFkk dsanz dh vksj f}rh;d nk: (tkbye)
dk fuekZ.k djrk gSA

izkFkfed eTtk fdj.k dk foHksnu vkfnnk: ds ckgj dh vksj gksrk gSA
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dkdZ ,/k vFkkZr~ iQsykstu dh mRifÙk Hkh ifjEHk ls gh gksrh gS rFkk og ifjfèk dh vksj
iQsyse rFkk vanj dh vksj f}rh;d oYdqV vFkkZr~ dkx vLrj (iQsyksMeZ) cukrk gS

dkdZ] dkxtu rFkk dkdZ vLrj bdV~Bs feydj isfjMeZ cukrs gSa ftldk dk;Z vkarfjd
Årdksa   dk j{kk djuk gSA

ikBkar iz'u

1- viLFkkfud tM+ ds pkj :ikarj.kksa dk o.kZu dhft;sA

2- fuEufyf[kr ds chp dsoy ,d&,d varj nhft;s%

(i) ewlyk ,oa viLFkkfud tM+

(ii) izkWi (vkyEc) tM+ ,oa voLraHk tM+

(iii) vkfnnk: (izksVkstkbye) vkSj esVkstkbye

(iv) iQsyksMeZ (dkx vLrj) ,oa ifjpeZ (isjhMeZ)

(v) laoguh ,/k ,oa dkdZ ,/k

3- fofHkUu izdkj dh [kk| tM+ksa dk o.kZu dhft;s ftudk vki vè;;u dj pqds gSaA

4- okriqVh/j ewy (U;wesVksiQksj) D;k gSa\ os dgk¡ ik, tkrs gS rFkk D;k dk;Z djrs gSa\

5- f}chti=kh tM+ esa f}rh;d o`f¼ dk o.kZu dhft;sA

6- ik'ohZ; tM+ksa dks eq[; tM+ ls rksM+uk D;ksa dfBu gksrk gS\

7- isfjMeZ D;k gS\ og dSls fufeZr gksrh gS\

8- tM+ dks igpkuus ds fy, vki dkSu&ls pkj eq[; y{k.k crk;sxsa\

9- ifjiDou {ks=k dk D;k dk;Z gS\

10- ,d&,d ml ikni dk mnkgj.k nhft;s ftuesa 'olu tM+] vkjksg.k tM+] Iykoh tM+ rFkk
pw"kd tM+ ikbZ tkrh gSA

11- ikSèks ds fdlh Hkkx dh vuqizLFk dkV dks lw{en'khZ esa ns[kus ij fuEufyf[kr lajpuk,¡ fn[kkbZ
iM+rh gSa % vjh; laogu caMy] ,DtkdZ tkbye] ,dijr dk cuk isfjlkbdy rFkk
,ddksf'kdh; jkse crkb, ;g dkSu lk Hkkx gksxk\

12- ml foHkT;ksrd dk uke crkb, tks tM+ksa dks yackbZ rFkk eksVkbZ esa o`f¼ esa lgk;d gSA

13- tM+ ds ml tM+ :ikarj.k dk uke crkb, tks o`{k dh 'kk[kkvksa dks lgkjk nsrk gSA

14- ;fn fdlh tM+ dk vuqizLFk dkV iksyhizksVkstkbye laogu caMy fodflr cM+h eTtk rFkk
dSfEc;e dh vuqifLFkr n'kkZrh gks] rks og fdl izdkj dh tM+ gksxh\

15- f}chti=kh rFkk ,dchti=kh tM+ ds jaHk esa varj crkb,A
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6-1 1- tM+

2- ewykadqj

3- ewlyk tM+&ra=k ikSèks dks feV~Vh esa etcwrh ls tek, j[krk gS D;ksafd ;g xgjkbZ
rd] 'kkf[kr gksdj feV~Vh esa iQSyk jgrk gSA

4- eDdk] xUus esa >dM+k tM+&ra=k rFkk lwjteq[kh] vke esa ewlyk tM+&ra=k

5- ioZ rFkk ioZlafèk;ksa] dfydkvksa ,oa ifÙk;ka vuqifLFkr

6-2 1- ewy xksi

2- ewy xksi {ks=k] foHkT;ksrdh {ks=k] nh?khZdj.k {ks=k] ifjiDou {ks=k

3- MesZVkstu (dermatogen) ls ewy xksi rFkk tM+h; Ropk vkSj Iyhjkse ls jaHk dk foHksnu
gksrk gSA

4- ewyjkse ;k jkseèkkjd (piliferous) {ks=k ;k ifjiDou {ks=k

6-3 1- gk¡ ! ;s tM+ gSa D;ksafd muesa ioZ vkSj ioZZlafèk;k¡] dfydk vkSj ifÙk;k¡ vuqifLFkr
gSa_ ;s [kk| lap; gsrq xwnsnkj gks xbZ gSaA

2- okriqVh/j] 'olu

3- osykesu

4- fLFkjhdj.k rFkk ty ,oa [kfut yo.kksa dk vo'kks"k.k

5- (a) - (iii); (b) - (iv); (c) - (i); (d) - (ii)

6-4 1- ,DlkdZ

2- D;ksafd os vanj dh ijr vFkkZr~ isfjlkbdy ls fudyrh gSa@vartkZr mRifÙk

3- ifjjEHk

4- iFk dksf'kdk,¡

5- f}chti=kh tM+ esa 2-6 laoguh iwy rFkk ,/k mifLFkr gksrs gSa ijarq ,dchti=kh tM+
esa vusd laoguh caMy gksrs gS rFkk ,/k ugha gksrhA

6- pkj

6-5 1- laogu dSfEc;e ,oa dkx dSfEc;e_ laogu dSfEc;e ls f}rh;d laoguh Ård vkSj
dkx ,s/k ls dkx ,oa f}rh;d oYdqV curk gSaA

2- ifjjEHk ,oa la;ksth Ård

3- la;ksth Ård e`nqrdh gksrk gS] rFkk tM+ksa esa vjh; fLFkr ds caMyksa ds chp O;ofLFkr
jgrk gSA

4- ifjRod ,slk Ård gS tks f}rh;d o`f¼ }kjk curk gS rFkk dkdZ] dkdZtu ,oa
dkdZ vLrj ls feydj curk gS_ lqj{kk

5- ugha] izkFkfed f}chti=kh tM+ esa ,/k fo|eku ugha gksrk gSA
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7

izjksg ra=k

izjksg ra=k ikni dk ok;oh; rFkk ÅèoZ Hkkx gksrk gS tks Åij dh vksj o`f¼ djrk gSA ;g vfèkdrj
Hkwfe dh lrg ds Åij gksrk gS rFkk Hkzw.k ds izkadqj ls foHksfnr gksrk gSA izjksg ra=k esa ruk (LraHk)]
'kk[kk,¡] ifÙk;k¡] iq"i] iQy RkFkk cht lfEefyr gksrs gSaA bl ikB esa vki LraHk] iÙkh] iq"i rFkk
iQy dh lajpuk] muds izdkj ,oa :ikarj.k rFkk dk;ks± ds fo"k; esa i<+sxsaA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

rus ds fof'k"V y{k.k rFkk mudh tM+ ds y{k.kksa ls fHkUurk crk ik,¡xs_

izjksg 'kh"kZ dk Årdh; laxBu rFkk ik'ohZ; 'kk[kkvksa dh mRifÙk dk o.kZu dj ldsaxs_

rus ds izdkj] :ikarj.k rFkk izdk;Z dk o.kZu dj ldsaxs_

,dchti=kh ,oa f}chti=kh ruksa dh izkFkfed lajpuk dk fp=kksa lfgr o.kZu ,oa rqyuk dj
ldsaxs_

f}chti=kh rus esa f}rh;d o`f¼ dk o.kZu dj ldsaxs_

dk"B dh ifjHkk"kk rFkk muds izdkj dks ifjHkkf"kr dj ldsaxs_

i.kZ dh lkekU; vkdkfjdh rFkk i.kZfoU;kl (phyllotaxy) dk o.kZu dj ik,¡xs_

fof'k"B dk;ks± ds fy, fofHkUu izdkj ds i.kZ :ikarj.kksa dk lfp=k o.kZu dj ldsaxs_

iz#ih f}chti=kh ,oa ,dchti=kh i.kks± dh vkarfjd lajpuk dk o.kZu ,oa rqyuk dj ldsaxs_

iq"iØe (inflorescence) dh ifjHkk"kk rFkk mldh lajpuk ,oa dk;Z dk o.kZu dj ldsaxs_

chtkaMU;kl (placentation) dh ifjHkk"kk rFkk mlds fofHkUu izdkjksa dk o.kZu dj ldsaxs_

iQy dh ifjHkk"kk ,oa lajpuk dk o.kZu rFkk mlds eq[; izdkjksa dh mnkgj.k lfgr oxhZÑr
lwph cuk ldsaxsA
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7.1 LraHk (ruk)

7.1.1 rus ds fof'k"V y{k.k

(i) ;g izkadqj (Hkzw.k dk ,d fljk) ds nh?khZdj.k (c<+s gq, Hkkx) ls curk gSA

(ii) ruk izdk'k dh vksj (èkukRed izdk'kkuqorhZ) rFkk xq#Ro ds foijhr (½.kkRed
xq#RokuqorhZ ;kuh xq#RokiorhZ) o`f¼ djrk gSA

(iii) ruk ioZlafèk;ksa (nodes) (ifÙk;ka yxus ds LFkku) rFkk ioksZ (internodes) esa foHkkftr
gksrk gSA

(iv) ioZlafèk;ksa ij ifÙk;k¡] 'kk[kk,¡ rFkk dfydk,¡ ikbZ tkrh gSaA

(v) rus ij dkf;d dfydk,¡ ;k rks mlds vxz fljs ('kh"kZLFk dfydk&apical bud) ij ikbZ tkrh
gSa] ftlls ikSèkk Åij dh vksj o`f¼ djrk gS] ;k fiQj iÙkh ds d{k {ks=k esa (d{kh; dfydk,¡)
ikbZ tkrh gSa tks ik'oZ 'kk[kk cukrh gSaA

(vi) rus ij iq"ih dfydk,¡ ('kh"kZLFk vFkok d{kh;) curh gSa ftuls iq"i curs gSaA

7.1.2 LraHk rFkk tM+ esa foHksn

rkfydk 7-1 esa ruk rFkk tM+ esa vkdkfjdh; foHksn n'kkZ, x, gSaA

rkfydk 7-1 ruk rFkk tM+ esa vkdkfjdh; foHksn

ruk tM+

1. izkadqj ls ifjof/Zr ewykadqj ls fodflr

2. r#.k LraHk gjk gksrk gS] D;ksafd blesa i.kZgfjr vgfjr gksrk gS] D;ksafd i.kZgfjr
mifLFkr gksrk gSA vuqifLFkr gksrk gS

3. ioZ ,oa ioZlafèk;ksa esa foHkkftr ioZ ,oa ioZlafèk;k¡ vuqifLFkr

4. ifÙk;k¡] dkf;d rFkk iq"ih dfydk,¡ fo|eku ;g vax vuqifLFkr

5. vxzLFk fljs ij dksbZ xksi (cap) ugha vxzLFk fljs ij xksi mifLFkr

6. èkukRedr% izdk'kkuqorhZ ijarq ½.kkRedr% ½.kkRed izdk'kkuqorhZ ijarq èkukRed xq#RokuqorhZ
xq#RokuqorhZ (;kuh xq#RokiorhZ)

7. ik'oZ 'kk[kkvksa dh mRifÙk cfg%tkZr (ckgj ik'ohZ; ewyksa dh mRifÙk vartkZr (vanj dh ijrksa
ls mRiUu& exogenous) dh ijrksa ls mRiUu&endogenous)

ikBxr iz'u 7.1

1- ikSèks ds ml Hkkx dk uke crkb,¡ ftlesa ioZlafèk;k¡] ifÙk;k¡ rFkk iq"i ik;s tkrs gSaA
............................................................................................................................

2- ik'oZ 'kk[kk fdl izdkj dh dfydk ls ifjof/Zr gksrh gS\
............................................................................................................................
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3- ik'oZ 'kk[kkvksa dh rqyuk esa ik'oZ tM+ksa dks rksM+uk D;ksa dfBu gksrk gS\

............................................................................................................................

4- tM+sa ½.kkRedr% izdk'kkuqorhZ rFkk èkukRedr% xq#RokuqorhZ gksrh gSaA rus esa fdl izdkj o`f¼
gksrh gS\

............................................................................................................................

7.1.3 izjksg 'kh"kZ (shoot apex)

izjksg 'kh"kZ rus dk vxzh; ,oa xqEcnkdkj Hkkx gSA ;g 'kh"kZLFk izjksg foHkT;ksrd (shoot meristem)

}kjk cuk gksrk gksrk gSA blds }kjk izkFkfed LFkk;h Ård dk ifjoèkZu ,oa foHksnu  gksrk gS rFkk
yackbZ esa o`f¼ gksrh gSA ;g nks Hkkxksa esa foHkkftr gksrk gSµV~;wfudk (tunica) rFkk dkWiZl (corpus);

fp=k 7-1

fp=k 7.1 a-b izjksg 'kh"kZ dk vuqnS?;Z dkV V~;wfudk rFkk dkWiZl n'kkZrk gqvk

(i) V~;wfudk (Tunica = vkoj.k) izjksg 'kh"kZ dk ckgjh {ks=k] 1&3 ijr eksVkA blls ckg~;Ropk
(epidermis) curh gS rFkk lrg&o`f¼ gksrh gSA

(ii) dkWiZl (corpus =  eq[; Hkkx) vanj dk cgqijrh; {ks=k ftldh dksf'kdk,¡ lHkh ryksa (planes)

esa foHkktu djrh gSA varr% izkd~,èkk (izksdsfEc;e) ls laoguh Ård rFkk foHkT;ksrd  ls
Hkj.k Ård curk gSA bls ifÙk;ksa ds vk|d (= izkjafHkd voLFkk) Hkh dgrs gSaA

7.1.4 ik'oZ 'kk[kkvksa dh mRifÙk

ifÙk;ksa ds d{k esa mifLFkr d{kh; dfydkvksa ls 'kk[kk,¡ mRiUu gksrh gSA izR;sd d{kh; dfydk
,d NksVh] laxfBr vYifodflr LraHk gS ftlds Åij cM+h la[;k esa vfrO;kih iÙkh vk|d gksrs
gSaA bl dfydk ds ioZ yackbZ esa c<+dj 'kk[kk cukrs gSa] vr% 'kk[kkvksa dh bl izdkj dh mRifÙk
cfgtkZr (exogenous) izdkj dh gksrh gSA

dapqd
(V~;wfudk)

fiaM dkiZl
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1- ml foHkT;ksrd {ks=k dk uke crkb, ftldh dksf'kdk,¡ lHkh ryksa esa foHkktu djrh gSaA

............................................................................................................................

2- fdl foHkT;ksrd irZ ls laoguh Ård curk gS\

............................................................................................................................

3- dkSu&lh lajpuk ls ik'oZ 'kk[kk curh gS\ bl izdkj dh mRifÙk dk uke crkb,¡A

............................................................................................................................

4- ml lajpuk dk uke crkb;s tks tM+ ds 'kh"kZ foHkT;ksrd dks <drh gS ij rus esa og vuqifLFkr
gSA

............................................................................................................................

7.1.5 rus ds izdkj

eq[; :i ls ruk rhu izdkj ds gksrs gSa%

(i) ok;oh; & ruk n`<+] izcy] lhèkk (ÅèoZ) [kM+k gqvkA mnkgj.kµ'kkd] >kM+h rFkk o`{k

(ii) miok;oh; & ruk detksj (nqcZy)] lhèkk [kM+s gksus esa vleFkZ vr% tehu ij {kSfrt voLFkk
esa jsaxrk gqvk ftUgsa folihZ ikni (creepers) dgrs gSa vFkok vkjksgh (climber) ftlesa nqcZy
ruk fdlh vkèkkj ds lgkjs Åij dh vksj o`f¼ djrk gSA

(iii) Hkwfexr & ruk Hkwfexr (e`nk ds uhps) mxrk&c<+rk gSa rFkk blesa vuqdwy okrkoj.k esa gh
ok;oh; 'kk[kk,¡ curh gSaA

7.1.6 rus ds :ikarj.k

Hkwfexr] miok;oh; ,oa ok;oh; LraHk fofHkUu rFkk fof'k"V dk;ks±] tSls [kk| inkFkZ dk la'ys"k.k
,oa lap;] fpjdkfydrk (izfrdwy tyok;oh; ifjfLFkfr;ksa dks ikj djuk)] izcy vkèkkj iznku
djus gsrq] lqj{kk rFkk dkf;d tuu ds fy, :ikarfjr gksrs gSaA

LraHk ds izdkj rFkk :ikarj.k

Hkwfexr miok;oh; ok;oh;
(Underground) (Subaerial) (aerial)

izdan (Rhizome) mifjHkwLrkjh (Runner) izrku (Tendril)

?kudan (Corm) HkwLrkjh (Stolon) dkaVk (Thorns)

'kYddan (Bulb) HkwLrkfjdk (Offset) i.kkZHko`ar (Phylloclade)

dan (Tuber) var%HkwLrkfjdk (Sucker) i.kkZHkioZ (Cladode)
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Hkwfexr rus ds :ikarj.kµ,sls LrEHk ;|fi Hkwfe ds vanj gksrs gSa rFkk tM+&tSls yxrs gSa ysfdu
;s LraHk gSa vkSj vki mu fof'k"V y{k.kksa ds vkèkkj ij mUgsa igpku ldrs gSa tks mu ij ik,
tkrs gSaA tSlsµ
(i) ioZ ,oa ioZ lafèk;k¡] (ii) 'kYdh gfjekghu ifÙk;k¡] (iii) dfydk,¡

bl :ikarj.k ds izeq[k nks dk;Z gSa %

fpjdkfydrk] i.kZfoghu lajpuk ds :i esa ;g LraHk 'khrdky esa izlqIr jgrk gS] ijarq vuqdwy
ifjfLFkfr;k¡ vkrs gh mlesa ls ok;oh; 'kk[kk,¡ fudyus yxrh gSaA

Hkkstu ds lap; ds fy, LraHk eksVk ,oa xwnsnkj gks tkrk gSA

fofHkUu izdkj ds Hkwfexr LraHk :ikarj.k rkfydk 7-2 esa fn, x, gSa %

rkfydk 7-2 Hkwfexr rus ds :ikarj.k

izdkj y{k.k mnkgj.k

1- izdan eksVk] xwnsnkj] piVk LraHk tks Hkwfe ds vnjd] gYnh
(fp=k 7.2a) layXu {kSfrt o`f¼ djrk gSA bldh ioZlafèk;ksa

ij 'kYdh ifÙk;k¡] d{kh; dfydk,¡ ,oa
viLFkkfud tM+sa rFkk vxz Hkkx ij vxzh;
dfydk,¡ ikbZ tkrh gSaA

2- ?kudan xwnsnkj] xksykdkj ruk ftldk vkèkkj piVk dslj] t+ehdan
(fp=k 7-2b) o`f¼ mnxz gksrh gS rFkk bl ij XySfM;ksyl

ioZ ,oa ioZlafèk;k¡] 'kYdh ifÙk;k¡] dfydk,¡]
viLFkkfud tM+sa ikbZ tkrh gSaA

3- 'kYddan y?kqÑr , piVk] pfØdkHk I;kt
(fp=k 7-2c) (discoid) LraHk ftlesa vusd ioZlafèk;k¡

lVh gqbZ rFkk vfrNknh gksrh
gSa rFkk bu ij xwnsnkj (vanj dh vksj) ,oa
'kYdh (ckgj dh vksj) ifÙk;k¡ fo|eku gksrh gSaA
vxzh; dfydk (dsanz esa) lkekU;] gjh iÙkh
cukrh gSA viLFkkfud tM+sa pfØdkHk
vkèkkj ls fudyrh gSaA

4- dan Hkwfexr ik'ohZ; 'kk[kkvksa dk vR;fèkd vkyw
(fp=k 7-2d) iQwyk gqvk vxz fljk tks eaM ds :i esa

[kk| laxzg djrk gSA bu ij ^vk¡[ksa* gksrh
gSaA ^vk¡[k* ,d ioZlafèk gS ftl ij dfydk
rFkk 'kYdh i.kZ dk {kr fpg~u gksrk gSA
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fp=k 7.2 Hkwfexr rus ds :ikarj.kµ(a) izdan (vnjd)] (b) ?kudan] (t+ehdan)]
(ci) 'kYddan (I;kt)] (cii) 'kYddan dh mnxz dkV] (d) dan (vkyw)

vook;oh; rus ds :ikarj.kµrus nqcZy] var%HkkSfed gq, {kSfrt iM+s jgrs gSa vFkok budk dqN
Hkkx feV~Vh dh Åijh lrg esa nck jgrk gSA ,sls rus okys ikSèkksa dks folihZ ikni dgrs gSaA ;g
rus dkf;d tuu dk dk;Z djrs gSaA

rkfydk 7-3 vook;oh; rus ds :ikarj.k

izdkj y{k.k mnkgj.k

1- mifjHkwLrkjh 'kk[kk,¡ yach] iryh] nqcZy] yacs&yacs ioZ nwc ?kkl]
(fp=k 7-3a) ;qDr@;s feV~Vh dh lrg ij {kSfrt vkWDt+Sfyl

voLFkk esa jsaxrh jgrh gSa rFkk ioZlafèk;ksa
ls viLFkfud tM+sa fudyrh gSA

2 HkwLrkjh ,d nqcZy ik'oZ 'kk[kk] tks dqN nwj rd iqnhuk] pesyh
(fp=k 7-3b) ok;q esa Åij dh vksj o`f¼ djrh gS] fiQj

pki cukrh gqbZ uhps feV~Vh dks Nw
ysrh gSA ;g uhps dh vksj tM+sa
rFkk Åij dh vksj u;k larfr ikSèkk
cukrh gSA

3- HkwLrkfjdk mifjHkwLrkjh tSlk LraHk ijarq mlls NksVk tydqaHkh]
(fp=k 7-37c) ,oa eksVk] FkksM+h nwj o`f¼ djds Åij ,d ty&ysV~;wl

iq"iuqek ifÙk;ksa dk xqPNk rFkk uhps
voLFkkfud tM+sa ckrk gS_ vfèkdrj
tyh; ikSèkksa esa fn[kkbz nsrk gSA

4- var%HkwLrkjh mifjHkwLrkjh tSlk LraHk ijarq Hkwfexr tks xqynkÅnh
(fp=k 7-3d) feV~Vh ds vanj dqN nwj {kSfrt o`f¼ djds

frjNk Åij dh vksj c<+rk gqvk feV~Vh
ls ckgj vk tkrk gS tgk¡ tM+sa rFkk
larfr&ikSèkk cukrk gSA

ioZ

dfydk

'kh"kZ

'kYd i=k viLFkkfud
tM+

'kYd vk/kj
'kYd i=k
viLFkkfud

tM+

'kYd vk/kj ekaly 'kYd i=k

viLFkkfud
tM+

vka[k

?kudaan
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(a) (b) (c) (d)

fp=k 7.3 vook;oh; LraHk ds :ikarj.kµ(a) mifjHkwLrkjh] (b) HkwLrkjh]
(c) HkwLrkfjdk] (d) var%HkwLrkjh

ok;oh; LraHk ds :ikarj.kµlaiw.kZ LraHk ;k mldk dksbZ Hkkx (d{kh; ;k vxzh; dfydk) :ikarfjr
gksdj fof'k"V dk;Z djrk gSA vki fuEu y{k.kksa ls mls igpku ldrs gSa fd og ruk gSA

(i) iÙkh d{k ls fudyrh gS (ii) ioZ o ioZlafèk;k¡ ikbZ tkrh gSa (iii) ml ij ifÙk;k¡] dfydk,¡ ,oa
iq"i mifLFkr gks ldrs gSaA

rkfydk 7-4 ok;oh; rus ds fof'k"V :ikarj.k

izdkj y{k.k mnkgj.k

1- izrku ;g ,d èkkxs tSlh] lfiZy:ih dqaMfyr rFkk vaxwj dh csy
(fp=k 7-4a) i.kZjfgr lajpuk gS tks vkl&ikl

dh oLrqvksa ds pkjksa vksj fyiVdj nqcZy
ikSèks dks p<+us esa enn djrh gSA

2- dk¡Vk lhèkh uqdhyh dBksj lajpuk (dk¡Vk) tks flnzl (uhacw)] MqjSaVk
(fp=k 7-4b) d{kh; (uhacw) ;k vxzh; (djkSank) dfydk dSfjlk (djkSank)

dk :ikarj.k gSA ;g ,d lqj{kkdkjh rFkk
vkjksg.k vax gSA

3- i.kkZHk oàr gjk] piVk vFkok csyukdkj] xwnsnkj LraHk vksiqfU'k;k ukxiQuh
(fp=k 7-4c) gS] ftlesa vusd ioZ] ioZlafèk;k¡ rFkk

'kwy ;k dafVdk,¡ ok"iksRltZu de djus gsrq
(:ikarfjr ifÙk;k¡) ikbZ tkrh gSaA ;g izdk'k
la'ys"k.k rFkk ty laxzg djrk gS rFkk
mu ikSèkksa esa ik;k tkrk gS tks 'kq"d
{ks=kksa esa mxrs gSaaA

4- i.kkZHkioZ ,slk i.kkZHk oàr ftldh o`f¼ lhfer gksrh ,sLiSjsxl
(fp=k 7-4 di, gS D;ksafd blesa dsoy ,d ;k nks
dii) ioZ gh curs gSa tks izdk'kla'ys"k.k djrs gSaA

mifjHkwLrkjh

larfr ikS/k

LVksyu

HkwLrkjh
vUr%HkwLrkjh

ikni
ekr`
ikS/k

var%HkwLrjh
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fp=k 7.4 ok;oh; rus ds :ikarj.kµ(a) LraHk izrku] (b) dk¡Vs] (c) ukxiQuh dk
i.kkZHk o`ar] (di, dii) ,sLiSjsxl ds i.kkZHkioZ rFkk ,d foofèkZr Hkkx

ikBxr iz'u 7.3

1- mu ikniksa dks D;k dgrs gSa ftuds rus nqcZy gksrs gSa rFkk Hkwfe ij jsaxrs gSaA

............................................................................................................................

2- ml LraHk :ikarj.k ds izdkj dk uke crkb, ftlesa mifjHkwLrkjh] HkwLrkjh] HkwLrkfjdk rFkk
var%HkwLrkjh gksrs gSaA

............................................................................................................................

3- ,d ;k nks ioZ ik, tkus okys i.kkZHkoàr dks D;k dgrs gSa\
............................................................................................................................

4. gYnh rFkk I;kt esa Øe'k% fdl izdkj dk LraHk :ikarj.k ik;k tkrk gS\

............................................................................................................................

5- dkWye I esa fn, x, rduhdh 'kCnksa dks dkWye II dh rduhdh 'kCnksa ls lqesy dhft,A

I II

(a) izrku (i) lqj{kk

(b) var%HkwLrkjh (ii) fpjdkfydrk

(c) dkaVs (iii) tuu

(d) 'kYd ;k (dan) (iv) izdk'k la'ys"k.k

(e) i.kkZHk oàr (v) vkjksg.k

'kh"kZLFk izrku

'kh"kZLFk izrku dks
,d rjQ gVkrs gq,

dkaVk

i.kZ'kwy
i.kkZHk o`ar

iq"i

dkaVk

i.kkZHk i.kZ
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7.1.7 LraHk ds dk;Z

d. izkFkfed dk;Z

1- ifÙk;ksa dks lgkjk nsuk rFkk mUgsa bl izdkj fn'kkU;kl iznku djuk rkfd os lw;Z ds izdk'k ds
lkeus gksa rFkk izdk'k&la'ys"k.k ,oa 'olu ds fy, dq'kyrkiwoZd xSl&fofue; dj ldsaA

2- ;g ty ,oa [kfut yo.kksa dks tM+ ls ifÙk;ksa rd rFkk Hkkstu dks ifÙk;ksa ls ikSèks ds vU;
Hkkxksa rd laogu djrk gSA

3- bl ij iQwy vkSj iQy yxrs gSaA

[k. f}rh;d dk;Z

1- lap;µ LraHk ikSèkksa esa Hkkstu rFkk ty dk lap; djrk gS tSls vkyw A

2- fpjdkfydrkµ Hkwfexr LraHk izfrdwy o`f¼ dky dks ikj djus esa enn djrk gS tSls vnjdA

3- dkf;d iztuuµ LraHk }kjk ikSèkksa esa dkf;d tuu gksrk gS tSls xqykc] xUukA

4- izdk'kla'ys"k.kµ e:n~fHkn ikSèksa (desert plants) ds leku dqN ikSèks ftuesa ifÙk;k¡ y?kqÑr
(reduced) gks tkrh gSa] izdk'kla'ys"k.k dk dk;Z i.kZgfjr;qDr LraHk }kjk gksrk gS tSls ukxiQuhA

5- lqj{kkµ dqN ikSèkksa esa d{kh; dfydk,¡ dk¡Vksa esa :ikarfjr gks tkrh gSa rFkk mUgsa i'kqvksa ls lqj{kk
iznku djrh gS tSls uhacw] MqjSaVkA

6- vkjksg.kµ izrku ;k gqd :ikarfjr 'kk[kk,¡ vFkok dfydk,¡ gksrh gSaA ;s vkl&ikl dh oLrqvksa
ds pkjksa vksj fyiVdj nqcZy ikSèks dks p<+us esa enn djrh gSa tSls vaxwj dh csyA

ikBxr iz'u 7.4

1- rus dk ,d izkFkfed dk;Z crkb;s\

............................................................................................................................

2- xUus ds ikSèks dk iztuu dSls gksrk gS\

............................................................................................................................

3- dkWye I ds enksa dk dkWye II ds enksa ls lqesyu dhft;sA

I II

(d) ukxiQuh vksiqfU'k;k (i) laogu

([k) MqjSaVk (ii) Hkkstu dk lap;

(x) vnjd (iii) izdk'kla'ys"k.k

(?k) vkyw (iv) fpjdkfydrk

(Ä) LraHk (v) lqj{kk
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7.1.8 rus dh vkarfjd ('kkjhjh;) lajpuk

;fn vki LraHk dh vuqizLFk dkV cukdj lw{en'khZ (ekbØksLdksi) esa ns[ksaxs rks mldh vkarfjd
lajpuk ns[k ik,¡xsA

A. f}chti=kh rus dh vkarfjd lajpuk (mnkgj.kµlwjteq[kh)

r#.k f}chti=kh LraHk dh vuqizLFk dkV esa vkidks fuEufyf[kr lajpuk fn[kkbZ nsxh (fp=k 7-5a

rFkk 7-5b)

fp=k 7.5 f}chti=kh LraHk dh vuqizLFk dkV (a) vkjs[kh (b) ,d (vkof?kZr) Hkkx

1- ckg~;Ropk (Epidrmis)µlcls ckgj] dksf'kdk,¡ ,d mipeZ  }kjk vkPNkfnr,
cgqdksf'kdh;&jkse;qDr] tks vkarfjd Årdksa dks lqj{kk iznku djrh gSA

2- oYdqV (Cortex)µckg~;Ropk ds vanj dh vksj] rhu [kaMksa esa vèkLRopk (Hypoder-
mis)µ4&6 ijrksa&;qDr LFkwydks.kksrd (collenchyma) }kjk fufeZr HkkSfrd lgkjk   iznku djrh
gSA

eè; ijrsaµ e`nwrd dh dqN ijrsaA

varLRopk (Endodermis)µoYdqV dh lcls Hkhrjh ijr <ksydkdkj dksf'kdkvksa }kjk cuh
gqbZ] ftlesa eaM df.kdk,¡ ikbZ tkrh gS blfy, bl ijr dks eaM&vkPNn (varLRopk) dgrs
gSaA

3- jaHk (Stele)µvarLRopk ds vanj dh vksj fLFkr lHkh Ård feydj jaHk cukrs gSa

(i) ifjjaHk (Pericycle)µvarLRopk ls vanj] cgqijrh] e`nwrdh ftlesa n`<+ Ård ds [kaM
ik, tkrs gSaA

ckg~;Ropk
oYdqV
izkFkfed Ýyks,e

izkFkfed nk:

eTtk

iwyh; ,/k

eTtk

dk"B
iSjsudkbek

vkfn nk:

essVktkbye

,/k

Ýyks,e

ckg~;Ropk
v/%Ropk

(dkWysudkbek)
lkekU; dkVsZDl
(isjsUdkbek)
varLRopk
Ldysjsudkbek

d
kV
sZDl

if
jj
aHk

la
og

u 
caM

y

(gkMZckLV)



fVIi.kh

thofoKku

izjksg ra=k

 190

ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

(ii) laogu iwyksa (Vascular bundle)µvusd iwy] oy; esa fLFkr gksrs gSaA (fp=k 7-5a)
izR;sd laogu iwy dh fof'k"V y{k.k ;s gSaµ(a) la;qDr (Conjointµtkbye rFkk Ýyks,e
,d gh iwy esa bdV~Bs ik, tkrs gSa] (b) laikf'Zod (Collateralµtkbye ,oa Ýyks,e
,d gh vj (Radius) ij ik, tkrs gSa ij ftlesa Ýyks,e ifjfèk dh vksj fLFkr) rFkk
(c) [kqyk (openµ,èkk dh iV~Vh tkbye vkSj Ýyks,e ds chp esa fLFkr) gksrk gSA tkbye
var%vkfnnk:d (endarch) gksrk gS vFkkZr~ vkfnnk: (protoxylem) dsanz dh vksj rFkk
vuqnk: (metaxylem) ifjfèk dh vksj fLFkr gksrh gSA

(iii) eTtk jf'e (medullary ray)µe`nwrd dksf'kdkvksa dk cuk laoguh iwyksa ds eè;
ladh.kZ {ks=kA

(iv) eTtk (Pith) dsanzorhZ] varjkdksf'kdh; xqgk,¡;qDr] e`nwrdh {ks=k

B.  ,dchti=kh LraHk dh vkarfjd lajpuk (mnkgj.k] eDdk)

,dchti=kh LraHk dh vuqizLFk dkV fuEufyf[kr lajpuk n'kkZrh gS (fp=k 7.6a ,oa b)

fp=k 7.6 ,d chti=k LraHk dk vuqizLFk dkV (a) vkjs[kh] (b) ,d foofèkZr
(enlarged) Hkkx] (c) ,d vkofèkZr (magnified) Hkkx

1- ckg~; Ropk (Epidcrmis)µ,d ijr;qDr] mipeZ }kjk vkofjr jkse vuqifLFkrA

2- Hkj.k Ård (Ground tissue)µe`nwrd }kjk fufeZr O;kid {ks=k ftlesa ckg~;Ropk ds uhps
dh dqN ifjèkh; ijrsa n`<+ksrdh (sclerenchymatous) gksrh gSa] mtkZ vèkLRopk dgykrh gSA

ckg~;Ropk
v/%Ropk
(n`<+rd)
laoguh iwy

Hkj.k Ård

laogu iwy

Hkj.k Ård

tkbye e`nwrd

vkfnnk: xqgk

vkfnnk:

vuqnk:

lgk;d
dksf'kdk,a

pkyuh ufydk,a

iwy vkPNn
(n`<+rd)

ncs gq, Ýyks,e

ckg~;Ropk

v/%Ropk

n`<+rd
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3- laoguh iwy µ cgqla[;d] Hkj.k Ård esa fNrjs gq,] izR;sd iwy ds pkjksa vksj n`<+ksrdh vkPNn
gksrk gSA izR;sd caMy ds fof'k"V y{k.k ;s gksrs gSa%µ(a) laikf'kZod (Collateral) ,oa
(b) can (Closed)µtkbye rFkk Ýyks,e ds chp ,èkk dh iV~Vh vuqifLFkr)] blesa
var%vkfnnk:d (Endarch) tkbye ik;k tkrk gSA tkbye Ård dh vkÑfr vaxzsth ds
v{kj ‘Y’ ds leku gksrh gS rFkk lcls vanj okyh vkfnnk: (protoxylem) fo?kfVr gksdj
tyxqgk cukrh gSA

f}chti=kh ,oa ,dchti=kh rus esa jpukRed varj vkSj tM+ ,oa rus esa jpukRed varj rkfydk
7-5 vkSj 7.6 esa fn;k x;k gS %

rkfydk 7-5 f}chti=kh rFkk ,dchti=kh LraHk ds varj

y{k.k f}chti=kh LraHk ,dchti=kh LraHk

1- ckg~;Ropk&jkse mifLFkr vuqifLFkr

2- vèk%LRopk LFkwydks.kksrd (Collechymatous) n`<+ksrdh

3- Hkj.k Ård foHksfnr gksdj oYdqV] vfoHksfnr
varLRopk] ifjjEHk] eTtk]
eTtk jf'e;k¡ cukrk gSA

4- laoguh iwy (i) la[;k vfèkd ugha gksrh (i) cgqla[;

(ii) ,dleku vkdkj (ii) ifjfèk okys NksVs] dsanz esa
cM+s vkdkj ds

(iii) ,d oy; esa (iii) fNrjs gq,
O;ofLFkr

(iv) [kqys (iv) can

(v) iwy vkPNn vuqifLFkr (v) caMy vkPNn mifLFkr

(vi) tkbye okfgdk,¡ (vi) tkbye okfgdk,¡ v{kj 'Y'
vjh; iafDr;ksa esa O;ofLFkr ds :i esa O;ofLFkr

(vii) tyxqgk vuqifLFkr (vii) tyxqgk mifLFkr

5- f}rh;d o`f¼ mifLFkr vfèkdrj vuqifLFkr

rkfydk 7-6 LraHk rFkk tM+ esa 'kkjhjh; (anatomical) varj

y{k.k LraHk tM+

1- D;wfVdy mifLFkr vuqifLFkr

2- jkse cgqdksf'kd ,ddksf'kd

3- Hkj.k Ård foHksfnr (f}chti=kh) vFkok foHksfnr
vfoHksfnr (,dchti=kh)
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4- oYdqV ladjh (}chti=kh) ;k vfoHksfnr pkSM+k
(,dchti=kh)

5- ifjjaHk vusd ijr;qDr] n`<+ksrd rFkk ,d ijr;qDr] dsoy e`nwrdh
e`nwrd }kjk cuk dksf'kdkvksa }kjk cuk

6- laoguh iwy cgqla[;d] la;qDr] laikf'oZd lhfer la[;k] vjh;

7- tkbye var%vkfnnk:d ckg~;vkfnnk:d

ikBxr iz'u 7.5

1- la;qDr rFkk laikf'Zod laoguh iwy esa varj crkb,A

............................................................................................................................

2- f}chti=kh rus ds laoguh iwyksa ds chp ds {ks=k dks D;k dgrs gSa\

............................................................................................................................

3- vkidks vjh; :i esa O;ofLFkr rFkk ckg~; vkfnnk:d tkbye&;qDr laoguh iwy dgk¡ feysaxs\

............................................................................................................................

4- ;fn vki ,d chti=kh rFkk f}chti=kh LraHk dh vkarfjd lajpuk ns[kuk pkgrs gSa] rks vki
dkSu ls ikSèkksa dk pquko djsaxs] uke crkb,\

............................................................................................................................

7.1.9 rus esa f}rh;d o`f¼ (Secondary growth in Stem)

vkius ikB 6 esa tM+ esa f}rh;d o`f¼ ,oa mlds egÙo ds fo"k; esa i<+kA vc vki  blh fØ;k
dks LraHk ds lanHkZ esa i<sa+xsA f}rh;d o`f¼ dsoy f}chti=kh rus esa izjksg 'kh"kZ ls dqN nwjh ij lEiUu
gksrh gSA ;g ikSèks dh (a) ?ksjs (eksVkbZ) esa o`f¼ rFkk (b) mls vusd o"kks± rd n`<+rk ls lhèkk [kM+k
jgus esa lgk;d gksrh gSA blfy, vkius ns[kk gksxk fd cgqr Åaps isM+ rst gok ds >ksads] ewlykèkkj
cjlkr vkfn dks cxSj fxjs lgu dj ikrs gSa] ijarq ,dchti=kh ikSèks tSls] xsgw¡] pkoy] eDdk] ?kkl
vkfn f}rh;d o`f¼ ds vHkko esa >qd tkrs gSaA

f}chti=kh rus dh eksVkbZ esa o`f¼ nks ik'oZ foHkT;ksrd (lateral meristem) (i) laogu ,èkk ,oa
(ii) dkdZ ,èkk }kjk fufeZr u, Årdksa ls gksrh gS (fp=k 7-7 a-d)A bu u, Årdksa dks f}rh;d
Ård (Secondary tissues) rFkk ?ksjs esa gksus okyh o`f¼ dks f}rh;d o`f¼ (Secondary growth)

dgrs gSaA
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(i) laogu ,èkk dh lfØ;rkµ;g f}rh;d laogu Ård fuEu izfØ;k ls cukrh gSµ

laogu caMy esa ikbZ tkus okyh ,èkk dks iwyh; ,èkk (Fascicular cambium) dgrs
gSa (fp=k 7-7a)

caMy dh ,èkk ls lVh eTtkjf'e dh dksf'kdk,¡ foHkT;ksrdh (meristmatic) rFkk
varjkiwyh; ,èkk (inter fascicular cambium) cu tkrh gSa (fp=k 7-7b)

caMy dh rFkk varjcaMy dh ,èkk ijLij tqM+dj ,d vfofPNUu ,èkk oy;  cuk nsrs
gSa (fp=k 7-7b, c)

fp=k 7-7a-d f}chti=kh LraHk dh vuqizLFk dkVµf}rh;d o`f¼
dh fofHkUu voLFkk,¡ (vkjs[kh)

,èkk ds foHkktu ls vanj dh vksj tks ubZ dksf'kdk,¡ curh gS os f}rh;d tkbye rFkk
ckgj vFkkZr~ ifjfèk dh vksj cuh dksf'kdk,¡ f}rh;d Ýyks,e esa foHksfnr gks tkrh gSaA
(fp=k 7-7c)

mRikfnr f}rh;d tkbye dh ek=kk f}rh;d Ýyks,e ls vfèkd gksrh gS (fp=k 7-7d)

(ii) dkWdZ (dkx) ,èkk dh lfØ;rkµfuEu izfØ;k ls ifjpeZ (Periderm) curk gS %

dkx ,èkk (phellogen = dkxtu) oYdqV esa curh gSaA

dkxtu nksuksa vksj (vanj vkSj ckgj) dksf'kdk,¡ cukrh gSaA

vanj dh vksj cuh dksf'kdk,¡ f}rh;d oYdqV (Phelloderm = dkx vLrj) rFkk ckgj
dh vksj cuh dksf'kdk,¡ dkx ;k dkWdZ (Phellem = dkx) esa foHksfnr gksrh gSa (fp=k
7-7d)A

dkWdZ dh dksf'kdk,¡] dsoy okrjaèkz (Lenticel) okys {ks=kksa dks NksM+dj] l?ku (compact)

:i ls O;ofLFkr] e`r rFkk lqcsfju ls fu{ksfir gks tkrh gSaA okrjaèkz esa dksf'kdk,¡ fNrjh

izkFkfed Ýyks,e
iwyh; ,/k

dkVsZDl
,fiMfeZl

izkFkfed
tkbye
fiFk varjiwyh; ,/k f}rh;d Ýyks,e

dSfEc;e ?ksjk
oy;

esM~;wyjh fdj.ksa
f}rh;d
tkbye

iQsyse ;k dkdZ
iQSykstsu
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gqbZ rFkk lqcsfjujfgr gksrh gSa] rFkk iwjd dksf'kdk,¡ (complementary cells) dgykrh
gSaA okrjaèkzksa ls eksVh 'kk[kk,¡ ,oa isM+ ds rus xSl fofue; dj ldrs gSa (fp=k 7-8)A

dkx (iQsye), dkxtu (iQs+ykstu) rFkk dkxvLrj (Phelloderm) la;qDr :i ls ifjpeZ
(Periderm) cukrs gSa (fp=k 7-8)A Hkhrj ds O;kl esa o`f¼ ls ckg~;Ropk lesr ckgjh
ijrksa ij ncko iM+rk gS vkSj os iQV dj u"V gks tkrs gSaA varr% ifjpeZ ckg~;Ropk
dk LFkku ys ysrh gS rFkk lqj{kk dk dk;Z djrh gSA

lfØ; dkxtu ds ckgj fLFkr lHkh e`r dksf'kdk,¡ lkewfgd :i ls Nky cukrh gSaA

fp=k 7.8 eksVs iqjkus LraHk dk vuqizLFk dkVµ,d foofèkZr Hkkx

Hkksti=k (Betula bhojpatra) dh Nky dkxt dh rjg rus ij ls fNy mrj tkrh gSA mu ij
fy[kh izkphu ikaMqfyfi;k¡ vHkh rd lqjf{kr gSaA dkWdZ o`{k (Quercus suber) dk dkdZ bruk eksVk
gks tkrk gS fd mlls cksry dh MkWV] twrs dk ryk] fo|qr~jksèkh lkeku vkfn O;kikfjd rkSj ij cuk,
tkrs gSaA

okrjaèkz

Nky

dkx
ckg~;Ropk

dkx ,/k isjhMeZ
f}rh;d oYdqV
dksysudkbek
oYdqV
Ldsysjsudkbek

f}rh;d Ýyks,e

,/k
'kjn dk"B

f}rh;d
esM~;wyjh
fdj.ksa

f}rh;d
okf"kZd oy;

f}rh;d
dk"B

'kjn dk"B
clar dk"B

izFke
okf"kZd oy;

f}rh;d
esM~;wyjh
fdj.ksa
clar dk"B

izkFkfed dk"B

eTtk
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ikBxr iz'u 7.6

1- mu nks ik'oZ foHkT;ksrdksa ds uke crkb;s ftuds }kjk ikSèks dh ?ksjs (eksVkbZ) esa o`f¼ djrk
gS\

............................................................................................................................

2- fdl {ks=k ls varjkiwyh; ,/k curh gS\

............................................................................................................................

3- Nky dh ifjHkk"kk fyf[k,A\

............................................................................................................................

4- okrjaèkz lqcsfjujfgr D;ksa gksrs gSa\

............................................................................................................................

5- ?kkl vkSj pkoy ds rus irys vkSj nqcZy D;ksa gksrs gSa\

............................................................................................................................

6- ifjpeZ fdu ijrksa ls curk gS\ mldk D;k izdk;Z gS\

............................................................................................................................

7.1.10 dk"B (wood)

dk"B f}rh;d nk: gksrk gS tks f}chti=kh rus esa laogu ,èkk dh lfØ;rk ls curk gSA

okf"kZd oy; (o`{k dh vk;q Kkr djus dk jgL;)

'khrks".k {ks=kksa  esa tyok;q n'kk ekSleh cnyko n'kkZrh gSA laoguh ,èkk dh lfØ;rk Hkh vkorhZ
gks tkrh gS rRi'pkr~ tkbye esa Li"V o`f¼ oy;sa curh gSaA clar esa ,èkk vfèkd fØ;k'khy gksrh
gS rFkk vusd vfèkd O;kl okyh okfgdk,¡ foHksfnr djrh gSaA clar esa cuus okys dk"B dks iwoZdk"B
(Earlywood) ;k clar dk"B (Spring wood) dgrs gSaA xzh"e esa ,èkk lfØ; gksrh gS vkSj ladh.kZ
okfgdk,¡ cukrh gS] bl dk"B dks i'pdk"B (latewood) vFkok xzh"e dk"B (summer wood)

dgrs gSaA rus dh vuqizLFk dkV esa ;s nksuksa izdkj ds dk"B ,dkarfjr Øe esa ladsfnzd oy;ksa ds
:i esa fn[krh gSa rFkk ,df=kr gksdj ,d okf"kZd oy; dgykrh gS (fp=k 7-8)A bu oy;ksa dh
la[;k dks fxudj o`{k dh vk;q dk irk yxk;k tk ldrk gSA okf"kZd oy;ksa dh x.kuk djds isM+
dh vk;q tkuus ds foKku dks o`{kdkykuqØe.k (dendrochronology) ;k nzqedkyØe foKku
dgrs gSaA

jldk"B (Sapwood) rFkk var%dk"B (Heartwood)

ckgj dh vksj mifLFkr lfØ; uohu cus gqvk dk"B ftlesa dqN thfor dksf'kdk,¡ gksrh gSa]
jldk"B dgykrk gSA tSls&tSls o`{k dh vk;q c<+rh gS rus ds dsanzh; Hkkx esa jldk"B dh
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Hkhrjh dksf'kdk,¡ fuf"Ø; gksrh tkrh gSa vkSj xgjs jax dh gks tkrh gS] ;g var%dk"B dgykrk gS
(fp=k 7-9)A

fp=k 7.9 iqjkus rus dk vuqizLFk dkVµjldk"B rFkk var%dk"B n'kkZrk gqvk

rkfydk 7-7 esa jldk"B rFkk var%dk"B esa eq[; varj fn;s x;s gSa %

rkfydk 7-7 : jldk"B rFk var%dk"B esa varj

jldk"B var%dk"B

1. ;g iqjkus LraHk dk ckgjh gYds jax dk dk"B ;g iqjkus LraHk dk dsanzh; xgjs jax dk dk"B gksrk gSA
gksrk gSA

2. gYds jax dk gksrk gS xgjs jax dk gksrk gS D;ksafd blesa xksan] jsft+u]

3. blesa thfor dksf'kdk,¡ gksrh gS] rsy] VSfuu vkfn mifLFkr gksrs gSaA

4. okfgdk, can ugha gksrh vkSj ty rFkk [kfut okfgdk,a Vkbykslksa }kjk can gksrh gSaA thfor dksf'kdk,¡
inkFkks± ds Åij dh vksj c<+us esa lgk;rk djrh gSaA vuqifLFkr gksrh gSa]

5. dk"B otu esa gYdk gksrk gS dk"B Hkkjh gksrk gSA

6. de fVdkÅ] D;ksafd blesa jksxtudksa dk vf/d le; rd fVdkm gksrk gS rFkk jksxtudksa ds
vkØe.k gks ldrk gSA vkØe.k ds izfr izfrjksèkd gksrk gSA

7. vkfFkZd n`f"V ls de mi;ksxhA vkfFkZd n`f"V ls vfèkd mi;ksxh

LraHk esa HkkSfrd ÅrdµÅ¡ps o`{k ds ruksa dks (i) rst gok ds >ksadksa ds cyiwoZd f[kapko ls cpuk
rFkk (ii) xq#Rokd"kZ.k ds foijhr lhèks [kM+k gksuk iM+rk gSA ruk dks buds fy, n`<+rk feyrh gSµ(i)

n`<+ksrd ls tks vèkLRopk esa ,oa ifjjaHk rFkk f}rh;d Ýyks,e esa [kaMksa ds :i esa mifLFkr gksrk
gSaA (ii) f}rh;d nk: vFkkZr~ dk"B esa izpqj fyfXuu;qDr okfgdk,a] VSdhMsa vkSj js'ks rFkk (iii) eTtk
esa n`<+ksrdh vo;oksa dh mifLFkfr lsA

nk: jf'e;ka

okf"kZd oy;

var%dk"B

jldk"B

Ýyks,e

Nky
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ikBxr iz'u 7.7

1- tc ,èkk de lfØ; gksrk gS rc fdl izdkj dk dk"B curk gS\

............................................................................................................................

2- vki o`{k dh vk;q dSls Kkr dj ldrs gSa\

............................................................................................................................

3- var%dk"B vkfFkZd n`f"V ls D;ksa vfèkd mi;ksxh gS\

............................................................................................................................

4- rst gok rFkk ewlykèkkj o"kkZ esa Hkh Å¡ps isM+ D;ksa lhèks [kM+s jg ikrs gSa\

............................................................................................................................

5- dk"B dh ifjHkk"kk nhft;s\

............................................................................................................................

7.2 iÙkh

iÙkh piVh rFkk iQSyh gqbZ lajpuk gS tks rus ;k 'kk[kk dk ik'oZ mikax gS rFkk mldh ioZlafèk ls
fudyrh gSA ;g izjksg foHkT;ksrd (shoot meristem) ls fudys i.kZ vk|d (leaf primordium)
ls fodflr gksrh gSA blds d{k esa dfydk gksrh gS ftls d{kh; dfydk (axillary bud) dgrs
gSaA iÙkh og izeq[k LFkku gS] tgk¡ ij izdk'kla'ys"k.k] ok"iksRltZu rFkk 'olu dh fØ;k,¡ lEiUu
gksrh gSaA d{kh; dfydk dh lqj{kk ds vykok iÙkh µ[kk| ,oa ty laxzg] vkjksg.k] dkf;d izoèkZu
(propagation) vkfn ds fy, :ikUrfjr gks ldrh gSA

7.2.1 iÙkh dh lajpuk

,d izk:fid iÙkh ds rhu Hkkx gksrs gSa (fp=k 7-9) %

(i) i.kkZèkkj (leafbase) &;g iÙkh dk lcls fupyk Hkkx gS] ftlls og ioZlafèk ls tqM+h jgrh
gSA ,dchti=kh esa ;g vkPNn dh rjg iQSyk gksrk gS rFkk f}chti=kh ikSèkksa esa i.kkZèkkj ij
vuqi.kZ (stipule) uked ik'oZ vfro`f¼;k¡ ikbZ tkrh gSaA

(ii) i.kZoàr (Petiole)µ;g iÙkh dk oàr (Stalk) gSA ifÙk;k¡ oàr;qDr (petiolate) tSls dbZ
f}chti=kh esa ;k oàrghu (sessile) tSls vfèkdrj ,dchti=kh ikSèkksa esa gksrh gSaA i.kZoàr :ikarfjr
gksdj iQwy ldrk gS (tSls tydqaHkh esa)] ;k nksuksa vksj ia[k :ih (tSls larjk) ;k lkekU;
iÙkh dh Hkk¡fr piVk (tSls vkLVªsfy;kbZ ccwy esa) gks tkrk gSA

(iii) i.kZiQyd (Lamina or leaf blade)µ;g iÙkh dk gjk] iryk] piVk rFkk iQSyk gqvk Hkkx
gS ftldh lrg ij vusd f'kjk,¡ (veins) ,oa f'kfjdk,¡ (veinlets) iQSyh jgrh gSA i.kZiQyd
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ds eè; esa vkèkkj ls 'kh"kZ rd tkrh gqbZ ,d izeq[k f'kjk ikbZ tkrh gS ftls eè;f'kjk
(midrib) dgrs gSaA f'kjk,¡ iÙkh dks lgkjk nsrh gSa rFkk ty] [kfut yo.k [kk| inkFkZ dk
ifjogu djrh gSaA

iÙkh esa vusd izdkj dh fofoèkrk,¡ ikbZ tkrh gS tks mlds fuEu Hkkxksa esa gksrh gSa %

(i) i.kZiQyd dh vkÑfr (fp=k 7-10)

(ii) i.kZ'kh"kZ (fp=k 7-11)

(iii) i.kZfdukjs (fp=k 7-11)

fp=k 7.9 ,d iÙkh vkSj mlds Hkkx fp=k 7.10 iÙkh dh vkÑfr;ksa esa fofoèkrk

fp=k 7.11 i.kZ'kh"kZ esa fofoèkrk fp=k 7.12 i.kZ ds fdukjksa esa fofoèkrk

7.2.2 ifÙk;ksa esa f'kjkfoU;kl (Venation in leaves)

i.kZiQyd ij f'kjkvksa ,oa f'kfjdkvksa dh O;oLFkk dks f'kjkfoU;kl dgrs gSaA ;g nks izdkj dh gksrh
gS %

tkfydk:ih (reticulate) f'kjkfoU;klµf'kjk,¡ tky :i esa iQSyh jgrh gSa] tSls] f}chtiÙkh
ikSèkksa esa (fp=k 7-13 A-a,b)

lekarj (parallel) f'kjkfoU;klµf'kjk,¡ ijLij lekukarj gksrh gS] tSls ,dchti=kh ikSèkksa esa
(fp=k 7-13 B-c,d)

i.kZ 'kh"kZ
i.kZ fljk

eè;f'kjk

ysfeuk

vuqi.kZ

i.kZo`Ur
iÙkh dk
vk/kj

d{kLFk
dfydk
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tkfydk:ih ,oa lekarj f'kjkfoU;kl ,df'kjh; (unicostate) gks ldrs gSa ftlesa dsoy ,d
n`<+ eè;f'kjk gksrh gS ftlls ia[k dh Hkk¡fr vusd f}rh;d f'kjk,¡ fudyrh gSa] vr% fiPNkdkj
(pinnate) dgykrh gSa (fp=k 7-13a,c) vFkok cgqf'kjh; (Multicostate) ftlesa ,d ls
vfèkd n`<+ eq[; f'kjk,¡ ,d dsanz ls gFksyh dh m¡xfy;ksa tSls fudyrh gqbZ ,d&nwljs ls nwj
pyh tkrh gS vr% gLrkdkj (palmate) dgykrh gS (fp=k 7-13b,d)

(a) (b) (a) (b)

A B

tkfydk:ih f'kjkfoU;kl lekarj f'kjkfoU;kl

(a) ,df'kjh; (ihiy) (a) ,df'kjh; (dSuk)

(b) cgqf'kjh; (vaxwj) (b) cgqf'kjh; (ike)

fp=k 7.13  i.kZ f'kjkfoU;kl ds izdkj

ikBxr iz'u 7.8

1- f'kjkfoU;kl dh ifjHkk"kk nhft,A

............................................................................................................................

2- ,df'kjh; ,oa cgqf'kjh; f'kjkfoU;kl esa Hksn crkb;sA

............................................................................................................................

3- ihiy rFkk vke dh ifÙk;ksa esa fdl izdkj dk f'kjkfoU;kl ik;k tkrk gS\

............................................................................................................................

4- iÙkh ds d{k ls fudyus okyh lajpuk dk uke crkb;sA

............................................................................................................................

5- ml izeq[k f'kjk dks D;k dgrs gSa tks i.kZiQyd ds eè; esa fLFkr gksrh gS rFkk vkèkkj ls 'kh"kZ
rd tkrh gS\

............................................................................................................................

tkfydkor~
foU;kl

isfydy ls fudyh
lqn`<+ f'kjk,a

fiPNkdkj gLrkdkj
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7.2.3 iÙkh ds izdkj

ifÙk;k¡ nks izdkj dh gksrh gSaµljy (Simple) rFkk la;qDr (Compound)A pwafd iÙkh ds d{k esa
dfydk gksrh gSa vr% vki la;qDr iÙkh dks ljy iÙkh ls fHkUu dj ldrs gSaA bldh tkudkjh ds
fy, vkidks d{kh; dfydk dh fLFkfr irk yxkuh iM+sxhA dfydk] nksuksa ljy rFkk la;qDr iÙkh
ds d{k esa ikbZ tkrh gSaA ijarq la;qDr iÙkh ds i.kZdksa (leaflets) ds d{k esa ughaA nksuksa izdkj dh
ifÙk;ksa esa varj rkfydk 7-7 esa fn, x, gSaA

rkfydk 7-7 ljy rFkk la;qDr iÙkh esa varj

ljy iÙkh la;qDr iÙkh

1- iÙkh esa i.kZ iQyd vfofPNUu (entire) i.kZiQyd vusd NksVh bdkb;ksa esa caV tkrk gS
gksrk gS vFkkZr caVk gqvk ugha gksrk gS ftUgsa i.kZd (leaflets) dgrs gSa (fp=k 7.14)
(fp=k 7-9)

2. ;fn i.kZiQyd ds fdukjksa esa dVko gksrk dVko eè;f'kjk rd igq¡p tkrs gSa (fp=k 7.15)
gS rks dVko eè;f'kjk (fp=k 7-13d) rd

ugha igq¡prsA

la;qDr iÙkh ds izdkjµ;g nks izdkj dh gksrh gS (rkfydk 7-8)

rkfydk 7-8 la;qDr iÙkh ds izdkj

fiPNkdkj gLrkdkj

1- i.kZd eè;f'kjk vFkok jsfdl (rachls) i.kZd i.kZo`ar ds vxzfljs ls tqM+s jgrs gSa rFkk
ls tqM+s gksrs gSa rFkk ikf'oZd :i ls gFksyh ls fudyrh m¡xfy;ksa dh Hkk¡fr izrhr gksrs
O;ofLFkr jgrs gSa (fp=k 7-15) gSa (fp=k 7-14)

2- i.kZd rFkk eè;f'kjk fiQj ls foHkkftr gksdj i.kZd dh la[;k ij vkèkkfjr f}i.khZ (bifoliate),

,dfiPNdh (Unipinnate), f}fiPNdh f=ki.khZ (trifoliate), prq"i.khZ (quadrifolate) rFkk
(Bipinnate), f=kfiPNdh (Tripinnate) rFkk cgqi.khZ (Multifoliate) izdkj dh la;qDr iÙkh gks
fola;qDr iÙkh cukrh gS ldrh gS (fp=k 7-14)

(fp=k 7-15)

fp=k 7.14 gLrkdkj la;qDr iÙkh rFkk mlds izdkj

d{kLFk
dfydk

gLrkdkj la;qDr iÙks f}i.khZ f=ki.khZ prq"i.khZ cgqi.khZ
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fp=k 7.15 fiPNkdkj la;qDr iÙkh rFkk mlds izdkj

ikBxr iz'u 7.9

1- la;qDr iÙkh dh ml lajpuk dk uke crkb,¡ ftl ij i.kZd tqM+sa gksrs gSaA

............................................................................................................................

2- og dkSu&lh lajpuk gS ftldh enn ls vki i.kZ vkSj i.kZd esa varj crk ldrs gSa\

............................................................................................................................

3- la;qDr iÙkh ds nks izdkj dkSu&ls gSa\

............................................................................................................................

vkidks fuEu fØ;kdyki djus esa vkuan vk,xk %

dk;Z 7.1

mn~ns'; % dqN ifÙk;ksa dks bdV~Bk djds mudk vè;;u djuk

lkexzhµihiy] uhe] dsyk] ike (Palm), xqykc] ?kkl] beyh rFkk rqylh dh ifÙk;k¡ bdV~Bh dhft,

fofèkµbdV~Bh dh gqbZ lkexzh esa fuEu y{k.k nsf[k, %

(i) ljy vFkok la;qDr iÙkh

(ii) tkfydk:ih vFkok lekarj f'kjkfoU;kl

f'kjkfoU;kl ds izdkj ds vkèkkj ij ifÙk;ksa dks ,dchti=kh ,oa f}chti=kh ifÙk;ksa esa oxhZÑr dhft,A

7.2.4 i.kZfoU;kl (Phyllotaxy)

ruk ;k 'kk[kk ij ifÙk;ksa ds yxus dh O;oLFkk dks i.kZfoU;kl dgrs gSaA ifÙk;ksa dh O;oLFkkØe
bl izdkj gksrh gS rkfd mUgsa izdk'kla'ys"k.k ds fy, mi;qDr izdk'k fey ldsA ;g rhu izdkj
dh gksrh gSa %

d{kLFk
dfydk

fiPNkdkj la;qDr iÙkh ,d fiPNdh

f=kfiPNdhf}fiPNdhlefiPNdh vlefiPNdh fola;qDr
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(i) ,dkarj (Alternate) (fp=k 7-16d)µizR;sd ioZlafèk ij dsoy ,d gh iÙkh tqM+h gksrh
gSµmnkgj.k xqM+gy] vkeA

(ii) lEeq[k (Opposite) fp=k 7-16a-b)µizR;sd ioZlafèk ij nks ifÙk;k¡ tksM+s esa vkeus&lkeus
ikbZ tkrh gSA ;g nks izdkj dh gksrh gSµ

(a) Økflr (Decussate) fp=k 7-16a)µtc Åij o uhps dh ioZlafèk ij tqM+h ifÙk;ksa
ds tksM+sa ,d nwljs ds lkFk ledks.k cukrs gSa] mnkgj.k rqylh] dSyksVªkWfil (calotropis)

(b) vè;kjksfir (Superposedµfp=k 7-16b)µtc Åij vkSj uhps dh ioZlafèk ij tqM+h
ifÙk;ksa ds tksM+s Bhd ,d nwljs ds Åij ,d gh ry esa ik, tkrs gSaA mnkgj.k ve:nA

(iii) pfØr (Whorledµfp=k 7-16c)µtc izR;sd ioZlafèk ij nks ls vfèkd ifÙk;k¡ o`Ùk ;k pØ
(whorl) esa O;ofLFkr jgrh gS mnkgj.k usfj;e (Nerium)A

fp=k 7.16 (a-b) i.kZfoU;klµ(a) lEeq[k&Økflr] (b) lEeq[kµvè;ksjksfir
(c) pfØr (d) ,dkarj

7.2.5 i.kZ :ikarj.k

;|fi ifÙk;ksa dk eq[; dk;Z Hkkstu la'ys"k.k gS] dqN ikniksa esa ifÙk;k¡ fofHkUu lajpukvksa esa :ikarfjr
gksdj blds vfrfjDr fof'k"V dk;Z tSls ikni dks vkèkkj ,oa lqj{kk nsuk] ty ,oa Hkkstu laxzg
djuk vFkok dhVHk{kh ikniksa esa dhV idM+us esa enn djrh gSaA (rkfydk 7-9)A

rkfydk 7-9: i.kZ&:ikarj.k

izdkj y{k.k mnkgj.k

1- i.kZ izrku (Leaf Tendril) iryh] rarquqek] dqaMfyr] laosnu'khy eVj] Xyksjh fyyh
(fp=k 7-17a) lajpuk ftls izrku dgk tkrk gS vkSj tks

ikSèks dks vkjksg.k esa enn djrh gSA

2- i.kZ'kwy (leaf spine) ifÙk;k¡ vFkok mudk va'k rst] uqdhys lR;kuk'kh (vkthZeksu)
(fp=k 7-17b) dk¡Vksa esa :ikarfjr gks tkrs gSa rkfd vksifU'k;k

ikni dh j{kk rFkk ok"iksRltZu
nj de gks ldsA
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3- i.kkZHk (Phyllode) la;qDr i.kZ dk i.kZo`ar piVk vkWLVªsfy;kbZ ,sdsf'k;k
(fp=k 7-17c) iÙkhuqek lajpuk esa :ikarfjr gksdj

izdk'kla'ys"k.k esa enn djrk gSA
i.kZd èkhjs&èkhjs >M+ tkrs gSa

4- dhVHk{kh ikniksa dh ?kVi.khZ ikni (Pitcher plant) esa iwjh ?kVi.khZ ikni (usisfUFkl)
:ikarfjr ifÙk;k¡ iÙkh ?kM+k esa :ikarfjr gks tkrh gS CySMjoVZ (;qVªhD;qysfj;k)
(fp=k 7-17d, e) tcfd CySMjoVZ esa dqN [kafMr

ifÙk;k¡ FkSyh (bladder) tSlh jpukvksa esa
ifjofrZr gks tkrh gSA ;g jpuk,¡
dhVksa dks iQ¡lkus esa enn djrh gSA

fp=k 7.17 iÙkh ds :ikarj.k a-d (a) i.kZ izrku_ (b) i.kZ 'kwy_
(c) ?kVi.khZ ikni (d) CySMjoVZ

fo"kei.kZrk (Heterophylly)µdqN ikSèkksa esa ,d ls vfèkd izdkj dh ifÙk;k¡ ikbZ tkrh gS] bl
fLFkr dks fo"kei.kZrk dgrs gSaA ;s dqN tyh; ikSèkksa esa] tks vkaf'kd :i ls tyfueXu (ty esa
Mwck gqvk) jgrs gSa] ns[kh tk ldrh gSa tSlsµfla?kkM+k] fyEuksfiQyk

ikBxr iz'u 7.10

1- vke] ^rqylh* rFkk ve:n ds ikniksa esa fdl izdkj dk i.kZfoU;kl ik;k tkrk gS\
............................................................................................................................

2- dkWye A ds fn, x, rduhdh 'kCnksa dk dkWye B ds rduhdh 'kCnksa ds lkFk lqesy dhft,

A B

(a) ?kV (i) izdk'kla'ys"k.k

(b) 'kwy (ii) vkjksg.k

(c) i.kkZHk (iii) dhM+ksa dks iQalkuk

(d) izrku (iv) lqj{kk

?kV

CySMj (FkSyh)



fVIi.kh

thofoKku

izjksg ra=k

 204

ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

3- nks dhVHk{kh ikniksa ds mnkgj.k nhft,A
............................................................................................................................

4- fla?kkM+s ds ikni esa nks fHkUu izdkj dh ifÙk;k¡ ikbZ tkrh gSa] bl n'kk dks D;k dgrs gSa\
............................................................................................................................

7.2.6 iÙkh ds izdk;Z

iÙkh fuEu dk;Z lEiUu djrh gS %

(i) izdk'kla'ys"k.kµlw;Z ds izdk'k dh mifLFkfr esa iÙkh Hkkstu dk la'ys"k.k djrh gSA

(ii) xSl fofu;eµbuesa fo|eku jaèkzksa }kjk xSl fofue; gksrk gS tks 'olu ,oa izdk'kla'ys"k.k
ds fy, vko';d gSaA

(iii) ok"iksRltZu (Transpiration)µjaèkzksa }kjk vfrfjDr ty dk ok"ihdj.k (ok"i ds :i)
esa gksrk gS tks iÙkh dh lrg dks BaMd nsrk gS rFkk jlkjksg.k (ascent of sap) esa enn
djrk gSA

(iv) fcanqLkzko (Guttation)µue tyok;q esa ik, tkus okys ikSèkksa dh ifÙk;ksa ds fdukjksa ls vfrfjDr
yo.kh; ty dh cwanksa ds :i esa fjlko (exudation) gksrk gSA

(v) fof'k"V dk;ks± ds fy, :ikarj.kµdqN ikniksa esa ifÙk;k¡ :ikarfjr gksdj vU; dk;Z djrh
gSa tSlsµHkkstu&la'ys"k.k ,oa laxzg] vkèkkj ,oa lqj{kk] dkf;d izo/Zu (propagation) rFkk
dhVksa dks iQ¡lkukA

7.2.7 iÙkh dh vkarfjd lajpuk (fp=k 7.18-19)

A. lkekU; y{k.k

vfèkdka'k f}chti=kh ikniksa esa iÙkh i`"Bkèkkjh vFkkZr~ {kSfrt n'kk esa vfHkfoU;Lr rFkk foHksfnr
i.kZeè;ksrd (mesophyll) ;qDr gksrh gSA ijarq ,dchti=kh ikniksa esa iÙkh lef}ik'ohZ;
(isobilateral) vFkkZr~ ÅèoZ rFkk vfoHksfnr i.kZeè;ksrd (mesophyll) ;qDr gksrh gS

iÙkh dh mnxz dkV rhu eq[; Hkkx n'kkZrh gSµ(i) ckg~;Ropk ,fiMfeZl (ii) i.kZ eè;ksrd
(iii) laoguh ra=k

(i) ckg~;RopkµiÙkh dh nksuksa Åijh rFkk fupyh lrg ij ikbZ tkrh gSA bldh dqN
dksf'kdk,¡ }kj (xkMZ) dksf'kdk,a cukrh gSa tks O;ofLFkr gksdj fNnzsa cukrh gSa ftUgsa
LVksesVk dgk tkrk gS tks izdk'kla'ys"k.k ,oa 'olu gsrq xSl fofue; rFkk ok"iksRltZu
ds le; ty ok"iu esa enn djrh gSSaA dqN ,dchti=kh ifÙk;ksa esa dqN ckg~; Roph;
dksf'kdk,a tks Åijh ,fiMfeZl ij jgrh gSa cM+h gksdj cqyhiQkeZ dksf'kdkvksa dk fuekZ.k
djrh gSa ftuls ty ckgj fudyrk gSA blds dkj.k ifÙk;ka ufydkdkj gks tkrh gSa rkfd
rst xehZ esa ok"iksRltZu de gksA

(ii) i.kZ eè;ksrdµ;g gfjryod;qDr e`nwrd (gfjrÅrd) dk cuk gksrk gS rFkk izdk'k
la'ys"k.k dk dk;Z djrk gSaA f}chti=kh ifÙk;ksa esa ;g nks izdkj dh dksf'kdkvksa esa foHksfnr
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gksrk gS tks [kaHkksrd (Palisade) rFkk Liath; dksf'kdk,¡ dgykrh gSaA ,dchti=kh ifÙk;ksa
esa [kaHkksrd ugha gksrh] dsoy Liath; Ård gksrs gSaA

[kEHkksrdh dksf'kdk,¡µÅijh ckg~;Ropk ds uhps O;ofLFkr

µ vjh; yach] ikl&ikl O;ofLFkr dksf'kdk,a

µ gfjryod vfèkd la[;k esa fo|eku

Liath dksf'kdk,aµ[kEHkksrdh dksf'kdkvksa ds uhps fLFkr

µ dksf'kdkvksa dh vkÑfr vfu;fer rFkk f'kfFkyrk ls O;ofLFkr] gfjryod de la[;k
esa mifLFkrA

µ varjdksf'kdk,a dks"kksa esa xSlksa dk laxzg djrh gSaA

(iii) lagouh iwyµ;s la;qDr laikf'Zod ,oa can gksrs gSaA

µ izR;sd iwy esa tkbye Åijh lrg dh vksj (i`"Bh;) fLFkr gksrk gSaA

µ vfèkdka'k laoguh iwy jaxghu e`nwrdh dksf'kdkvksa ls f?kjk jgrk gS ftls caMy vkPNn
vFkok lhekard e`nwrd (border parenchyma) dgrs gSaA

fp=k 7.19 ,dchti=kh (lef}ikf'Zod) iÙkh dk mnxz dkV

Åijh ckg~;Ropk
isyhlsM isjsUdkbek

caMy 'khFk (iwyh; vkPNn)
tkbye

Liath isjsUdkbek

mijUèkzh; xqgk (lc
LVksekVk&xqgk)

Ýyks,e

fuEu ckg~;Ropkja/z (LVksek)caMy 'khFk (iwy
vkPNn) foLrkj

fp=k 7.18 f}chti=kh (i`"Bk/kj) iÙkh dk mnxz dkV

[kaHkksrdh
e`nwrd

Åijh ckg~;Ropk

laoguh caMy

iwyh; caMy 'khFk

tkbye

eè;i.khZ Ård
(eè;ksrd)

mijUèkzh; d{k

Ýyks,e

fuEu ckg~;Ropkja/zLdsysjsUdkbek (n`<+ksrd)

cqYyhiQkeZ dksf'kdk,a
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jaèkzh; midj.k dh lajpuk (Structure of stomatal apparatus)

f}chti=kh ifÙk;ksa esa izR;sd jaèkz esa nks vèkZo`Ùkkdkj }kj&dksf'kdk,¡ gksrh gSa tks ,d fNnz&LVkek (jaèkz)
dks ?ksjs jgrh gSa (fp=k 7-21)A }kj dksf'kdk,¡ gfjryodksa;qDr gksrh gSa rFkk jaèkzksa ds [kqyus ,oa can
gksus dks fu;af=kr djrh gSaA jaèkz&fNnz varjdksf'kdh; xqgkµvèkksjaèkzh dks"B (Substomatal chamber)

esa [kqyrk gSaA (fp=k 7-19) jaèkzksa dh la[;k] vkdkj rFkk forj.k fHkUu gksrs gSa& (rkfydk 7-10)
vkSj ;g bl ij fuHkZj djrk gS fd ikni e#n~fHkn (xerophyte) gS ;k eslksiQkbV (mesophyte)A

rkfydk 7-10: jèkzksa dk forj.k

ikni jaèkz&y{k.k mnkgj.k

1. f}chti=kh }kjdksf'kdk,a vèkZo`Ùkkdkj] o`Ddkdkj vfèkdrj vke] uhe
iÙkh dh fupyh lrg ij mifLFkr

2. ,dchti=kh }kj&dksf'kdk,a eqnxj&le vkSj nksuksa lrgksa ij eDdk esaA
mifLFkr

3. e#n~fHkn~ ok"iksRltZu de djus ds fy, usfj;e

(i) dsoy fupyh lrg ij mifLFkr
(ii) Åijh lrg ij de la[;k esa ;k vuqifLFkr
(iii) èkals gq, gks ldrs gSa

4. tyksn~fHkn~
µ rSjrh ifÙk;ksa;qDr dsoy Åijh lrg ij mifLFkr dey

µ fueXu ifÙk;ksa;qDr jaèkz vuqifLFkr gkbfMªyk

vc vki fp=k 7-18&19 rFkk rkfydk 7-11 }kjk f}chti=kh ,oa ,dchti=kh ifÙk;ksa dh vkarfjd
lajpuk esa rqyuk dj ldrs gSaA

rkfydk 7-11 f}chti=kh ,oa ,dchti=kh ifÙk;ksa dh vkarfjd lajpuk esa rqyuk

Ård f}chti=kh iÙkh ,dchti=kh iÙkh
i`"Bkèkj (i`"B&v/j) iÙkh (lef}ik'ohZ; iÙkh)

1. ckg~;Ropk

(i) jaèkz (stomata) vfèkdj fupyh ckg~;Ropk ij nksuksa Åijh ,oa fupyh ckg~;Ropkvksa
mifLFkr ij mifLFkr

(ii) cqyhiQkWeZ vuqifLFkr mifLFkr
  dksf'kdk,¡ (Bulli

form cells)

2. i.kZeè;ksrd [kEHkksrd ,oa Liatle e`nwrd esa dsoy Liatle e`nwrd mifLFkr
foHksfnr

3- laoguh ra=k (i) tkyØe ds :i esa mifLFkr (i) iafDr;ksa esa

(Vascular (ii) laoguh iwy eè; f'kjk esa (ii) laoguh iwy vfèkdrj leku
(system)    cM+k] ckdh NksVs iÙkh ds   eki ds

   fdukjs esa)

B. fof'k"V y{k.k
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(i) cqyhiQkWeZ dksf'kdk,¡ (fp=k 7-19)

;g fo'ks"k izdkj dh dksf'kdk,¡ (izsjd dksf'kdk,¡ = motor cells) gSa tks eDdk] cktjk]
Tokj vkfn tks dqN ,dchti=kh ikniksa dh ifÙk;ksa dh Åijh lrg ij mifLFkr
gksrh gSaA

LiQhfr esa cnyko gksus ls ;s iÙkh dks xksy (roll) gksus rFkk [kqyus esa enn djrh gSaA

[kldj xehZ ds ekSle esa nksigj esa ok"iksRltZu nj vf/d gksus ds dkj.k tc bu
dksf'kdkvksa ls ty&gkfu gksrh gS] rc iÙkh eqM+ (xksy gks) tkrh gS

vr% ;g 'kq"d ifjfLFkfr;ksa esa jaèkzksa ls ty ok"i dh gkfu dks de djrs gSaA

(ii) jkse

'kq"d ifjfLFkfr;ksa esa mxus okys vfèkdka'k ikniksa dh ifÙk;ksa ij jkse ik, tkrs gSaA tks
ok"iksRltZu dh nj dks de djrs gSaA

;s ifÙk;ksa dks rst èkwi] Å¡ps rkieku rFkk ok;q iznw"k.k ls cpkrh gSaA

(iii) tyjaèkz (hydathode = water stomata)

;g fo'ks"k izdkj dh lajpuk,¡ (fp=k 7.20) gSa tks vknzZ ;k ue (humid) tyok;q esa
mxus okys vko`rchth ikniksa tSls xkMZu uLVf'kZ;e dh ifÙk;ksa esa ik, tkrs gSaA

buds }kjk ty dk mRltZu nzo ds :i (fcanqlzko = guttation) esa gksrk gSA

fp=k 7.20 tyjaèkz fp=k 7.21 f}chti=kh iÙkh dk jaèkz midj.k

}kj dksf'kdk,a

VªsdhM

jaèkzh; d{k

,ihFkhe

,ihMfeZl

vUrjkdksf'kdkh; }kj dksf'kdk,a ,ihMeZy
dksf'kdk,a

DyksjksIykLV

LVksek
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rkfydk 7-12 jaèkz ,oa ty jaèkz esa varj

y{k.k tyjaèkz jaèk

1- eki (vkdkj)       cM+k       NksVk

2- LFkku iÙkh ds fdukjs f'kjkvksa ds var iÙkh dh laiw.kZ lrg ij mifLFkr
esa mifLFkr

3- lajpuk lnk [kqys jgrs gSa ;s izdk'k dh rhozrkuqlkj [kqyrs vkSj
can gksrs gSa

4- ty gkfu ty nzo :i esa fudyrk gS rFkk mlesa ty dh gkfu ok"i :i esa gksrh gS
yo.k ,oa 'kdZjk ?kqys gksrs gSa

5- mifLFkfr LFkkuksa ds ikniksa esa mifLFkr leLr tyok;q ds ikniksa esa mifLFkr

6- dkf;Zdh; izfØ;k fcanqlzko ok"iksZRltZu

ikBxr iz'u 7.11

1- f}chti=kh i.kZ ,oa ,dchti=kh i.kZ ds i.kZeè;ksrd esa D;k varj gS\ mldk D;k
dk;Z gS\

............................................................................................................................

2- ?kkl dh iÙkh esa jaèkz (LVkssesVk) dgk¡ mifLFkr gksrs gSa\

............................................................................................................................

3- ml lajpuk dk uke crkb;s ftlds }kjk vknzZ LFkkuksa esa mxus okys ikniksa ls vR;fèkd ty
nzo ds :i esa mRlftZr gksrk gSA

............................................................................................................................

3- dkWye I fn, x, rduhdh 'kCnksa dks dkWye II ds rduhdh 'kCnksa ds lkFk lqesyu dhft;s

I II

(a) cqyhiQkWeZ dksf'kdk,¡ (i) lqj{kk

(b) ty ,oa [kfut yo.kksa dk vfHkxeu (ii) fcanqlzko

(c) dsoy fupyh lrg ij jaèkz (iii) ,dchti=kh i.kZ

(d) tyjaèkz (iv) f}chti=kh i.kZ

(e) jkse (v) jaèkz (LVksesVk)

(f) xSl fofue; (vi) tkbye
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7.3 iq"i (Flower)

iq"i gekjs fy, lqanjrk dh oLrq gS ijarq ikSèkksa ds fy, vR;fèkd egÙoiw.kZ gS D;ksafd og ySafxd
tuu dk LFkku gSA iq"i iQy vkSj cht Hkh mRiUu djrs gSaA

iq"i ,d :ikarfjr izjksg gS D;ksafd blesa (i) ioZlafèk;k¡ ,d nwljs ds cgqr lehi gksrh gSa (ii) iq"ih;
i.kZ (Floral leaves) pDdjksa esa O;ofLFkr gksrh gSaA

7.3.1 iz:ih iq"i ds vax (fp=k 7.22)

vius {ks=k esa ik, tkus okyk fdlh Hkh jax vFkok uke dk iq"i yhft,A vki mldh ewy lajpuk
leku ik,xsaµiq"i ,d oàr (Pedicel) ij yxk gksrk gS ftldk 'kh"kZ iQwyk gqvk gksrk gS ftls iq"iklu
(Thalamus) vFkok LraHkd (Receptacle) dgrs gSaA bl ij fuf'pr Øe esa pkj pØ gksrs gSa tks
fuEuor~ gSa%

lgk;d pØd (Accessory Whorl)

1- ckg~;nyiqat (Calyx) µ (ckg~;nyksa dk lewg)µlcls ckgjh pØ] gjs ckg~;nyksa dk cuk
gqvk  pØ ftldk eq[; dk;Z lqj{kk iznku djuk gSA

2- nyiqat (Corollaµnyksa dk lewg)µnwljk pØ] fofHkUu jaxksa ds nyksa ;k ia[kqfM+;ksa dk cuk
gksrk gSA bldk dk;Z ijkx.k (Pollination) ds fy, dhV&iraxksa vkSj vU; tUrqvksa dks vkdf"kZr
djuk gSA

tuu pØd (Reproductive Whorl)

3- iqeax (Androeciumµuj tuu vax)µ;g iqadsljksa (Stamens) ds lewg ls cuk pØd gksrk
gSA izR;sd iqadslj esa yack] iryk rarq (filament) gksrk gS ftlds fljs ij f}ikfyd ijkxdks"k
(anther) gksrk gS tks ;ksth (Connective) }kjk vkil esa tqM+s jgrs gSaA ijkxdks"k ijkx.k ds
fy, ijkx&d.k mRiUu djrs gSaA

fp=k 7.22 ,d izk:ih iq"i

ofrdkxz

ofrZdk

iqdsalj
ny

v.Mi

ckg~;ny
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4- tk;kax (Gynoeciumµeknk tuu vax)µdsanz esa fLFkr vaMi (Carpel) vFkok L=khdslj
(Pistil) dk lewg gSA ,d vaMi ds rhu Hkkx gksrs gSaµ

v.Mk'k; (Ovary)µ;g iQwyk gqvk vkèkkjh; Hkkx gS ftlesa ,d ls vusd dks"Bd
(Locules) uked d{k gksrs gSa buesa chtkaM (Ovules) fLFkr gksrs gSa tks fu"ksfpr gksdj
cht cukrs gSa rFkk v.Mk'k; ls iQy curk gSA

ofrZdk (Style)µ;g ,d yach uyhuqek lajpuk gS tks vaMk'k; dks ofrZdkxz (stigma)

ls tksM+rk gSA

ofrZdkxz (stigma)µ;g ijkx d.kksa ds fy, xzkgh (Receptor) LFky gSA

iq"i ,oa iq"ih; Hkkxksa dh lkekU; fofoèkrk,¡µiQwyksa esa cgqr&lh fofoèkrk,¡ ikbZ tkrh gSa ftuesa
ls dqN ds ckjs esa vki rkfydk 7-13 ls tku ik,¡xsA

rkfydk 7-13 iq"i esa fofoèkrk,¡

fofoèkrk,¡ y{k.k

1- iw.kZ (Complete/perfect) iq"i pkjksa pØd ds mifLFkr

2- viw.kZ (Incomplete/imperfect) iq"i dksbZ ,d ;k vfèkd iq"ih pØd vuqifLFkr

3- mHk;fyaxh (hermaphradite) ftlesa nksuksa tuukax (tk;kax vkSj iqeax) mifLFkr
gksrs gSaA

4- ,dfyaxh (Unisexual) dsoy ,d tuukax mifLFkr

(i) iqadsljh (Staninate) ;k uj iq"i dsoy iqadslj mifLFkr

(ii) L=khdsljh (Pistillate) ;k eknk iq"i dsoy vaMi mifLFkr

(iii) ,dfyaxh iq"iksa ds ik, tkus ij

vkèkkfjr ikni nks gksrk gSµ

(a) mHk;fyaxkJ;h (Monoecious) nksuksa uj ,oa eknk iq"i mlh ikSèks ij ik,
tkrs gSaA tSlsµ[khjk

(b) ,dfyaxkJ;h (Dioecious) uj ,oa eknk iq"i vyx&vyx ikSèkksa ij
ik, tkrs gSaA tSlsµiihrk

5- uiqald (Neuter) iq"i nksuksa iqadslj ,oa vaMi vuqifLFkr

6- f=kT;klefer (Actinomorphic) ;k ;fn iq"i dks fdlh Hkh vuqnSè;Z ryksa
fu;fer (Regular) iq"i ls nks leku vèkZHkkxksa esa foHkDr fd;k

tk ldsA tSlsµljlksaA

7- ,dO;kllefer (zygomorphic) ;k ;fn iq"i dks dsoy ,d vuqnSè;Z ry ls nks
vfu;fer f}ikf'Zod leku Hkkxksa esa foHkDr fd;k tk lds tSlsµeVjA

8- vlefer (Asymmetrical) ;k vfu;fer iq"i dks fdlh Hkh vuqnSè;Z ry ls nks leku
(Irregular) Hkkxksa esa foHkDr ugha fd;k tk ldrkA tSlsµ

dSuk (Canna)
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A. ckg~;nyksa ,oa nyksa esa fofoèkrk

(i) i`Fkd~ckg~;nyh (Polysepalous) ,oa i`Fkd~nyh (Polypetalous) ckg~;ny vFkok ny Øe'k%
vkil esa Lora=k gksrs gSaA

(ii) la;qDr ckg~;nyh (Gamosepalous) ,oa la;qDr nyh (Gamopetalous) leLr ckg~;ny
vFkok ny vkil esa tqM+s jgrs gSaA

(iii) ifjny iqat (Perianth)—ckg~;nyksa ,oa nyksa esa Hksn ugha gksrk gSA

B. iqadslj esa fofoèkrk (fp=k 7-23)

iqadsljksa esa fofoèkrk muds vkil esa tqM+us vFkkZr~ lalatu (cohesion) ls gksrh gSA

(i) ,dla?kh (Monoadelphous)—lHkh iqadsljksa ds iqrarq vkil esa ,d caMy esa tqM+s jgrs gSa
ijarq ijkxdks"k Lora=k jgrs gSa tSlsµxqM+gyA

(ii) f}la?kh (Diadelphous)—iqrarq nks caMyksa esa tqM+s jgrs gSa] tSlsµeVjA

(iii) cgqla?kh (Polyadelphous)—iqrarq la;qDr gksdj vusd caMy cukrs gSa] tSlsµuhacwA

(iv) ;qDrdks'kh (Syngenesious)—ijkxdks"k ijLij tqM+s jgrs gSa] ijarq iqrarq eqDr jgrs gSa]
tSlsµlwjteq[kh

(v) laiqeaxh (Synandrous)—leLr iqadslj Åij ls uhps rd vkil esa tqM+s tkrs gSa] tSlsµ
dkWDl& dksacA

iqadslj esa vU; fofoèkrk,¡ fuEu gSaA

(vi) nyyXu (Epipetalous)—iqadslj ds iqararq ny iaqt ls tqM+s jgrs gSa rFkk ijkxdks"k eqDr]
tSlsµcSaxuA

(vii) f}nh?khZ (Didynamous)—pkj iqadslj] nks NksVs rFkk nks cM+sA tSlsµrqylhA

(viii) prqnh?khZ (Tetradynamous)—N% iqadslj] vanj ds pkj yacs rFkk ckgj ds nks NksVsA
tSlsµljlksaA

fp=k 7.23 iqadsljksa dk lalatu (tqM+uk)

,dla?kh f}la?kh cgqla?kh ;qDrdks'kh laiqeaxh
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C. vaMi esa fofoèkrk

vaMiksa dh la[;k ij vkèkkfjr iq"i fuEu izdkj ds gks ldrs gSaµ

(i) ,dkaMih (Monocarpellary)—tk;kax dsoy ,d vaMi dk cuk gksrk gS] tSlsµeVjA

(ii) cgqvaMih (Polycarpellary)—vfèkd vaMiksa lfgr (tSls] xqM+gy)% ;g fuEu izdkj ds gks
ldrs gSa%

(a) ;qDrkaMih (Syncarpous)—lHkh vaMi ijLij tqM+s gq, gksrs gSa] tSlsµVekVj] ljlksaA

(b) fo;qDrkaMih (Apocarpous)—vaMi vyx&vyx gksrs gSa] tSlsµty/kfu;ka (jSuudqyl)]
deyA

7.3.1 vaMk'k; ds lkis{k iq"iklu (FkSysel ij iq"ih pØdksa dh fLFkfr (Position of floral
whorls on thalamus with respect to ovary)

iq"i rhu izdkj ds gks ldrs gSa (fp=k 7-24)%

(i) v/kstk;kaxh tk;kaxèkj & (Hypogynous) - iq"iklu ij vaMk'k; dk LFkku lcls Å¡pk gksrk
gS rFkk ckdh rhuksa pØ Øe'k% blds uhps fLFkr gksrs gSaA bl fLFkfr esa vaMk'k; dks ÅèoZorhZ
(superior) dgrs gSaA tSls] xqM+gy] ljlksaA

(ii) ifjtk;kaxh (Perigynous) - iq"iklu fMLd leku gksrk gS ftl ij vaMk'k; dsanz esa rFkk
'ks"k iq"ih pØ iq"iklu ds fdukjs  ij fLFkr gksrs gSaA vaMk'k; dks vèkZvèkksorhZ (half-inferior)

dgrs gSaA tSlsµvkM+w vkSj vkywcq[kkjkA

(iii) tk;kaxksifjd (Epigynous) - iq"iklu I;kyh ds leku gksrk gS rFkk vaMk'k; dks iw.kZr;k
?ksj dj mlls tqM+ tkrk gSA ckdh pØd vaMk'k; ls Åij fLFkr gksrs gSaA vaMk'k; dh fLFkfr
vc vèkksorhZ (inferior) gks tkrh gSA tSls]µlwjteq[kh] [khjkA

fp=k 7.24 iq"ikaxksa dh iq"iklu ij fLFkfr

D;k vki tkurs gSa

dqN ikniksa esa tSls dktw ,oa vke esa ,d gh o`{k ij uiqald] mHk;fyaxh rFkk ,dfyaxh
iq"i ik, tkrs gSaA

tk;kax/j ifjtk;kaxh tk;axksifjd
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7.3.2 chtkaMU;kl (Placentation)

vaMk'k; (Ovary) ds vanj chtkaMkluksa (Placenta) dh O;oLFkk dks chtkaMU;kl dgrs gSaA vaMk'k;
dk og LFkku vFkok fcanq ftl ij chtkaM (Hkfo"; esa cht) yxs jgrs gSa mls chtkaMklu (placenta)
dgrs gSaA

chtkaMU;kl ds fofHkUu izdkj (fp=k 7-26)

(i) lhekar (Marginal) - ,dkaMih vkSj ,ddks"Bdh (one chambered) vaMk'k; ftlesa chtkaM
,dy dkisZy ds tqM+s gq, fdukjksa ij yxs jgrs gSaA tSls]µeVj] pukA

(ii) ,Dlkby (Axile) - cgqdks"Bdh vaMk'k; cgqvaMih vkSj fludkiZl ftlesa ds dsanzh; v{k
ij fodflr chtkaMklu ij chtkaM yxs jgrs gSaA ;g nks ;k nks ls vf/d dkisZyksa ds fdukja
ds tqM+us ls curk gSA tSls xqM+gy] VekVj] fHkaMhA

(iii) fHkÙkh; (Parietal) - vaMk'k; cgqvaMih vkSj fludkiZl rFkk ,ddks"Bdh gksrk gS ftldh
var%fHkfÙk ij chtkaM ml LFkku ij yxs jgrs gSa tgk¡ vaMiksa ds mikarksa (Margins) dk la;ksx
gksrk gSA tSlsµljlksa] [khjkA

(iv) vkèkkjh (Basal) - vaMk'k; f} ;k cgq vaMih fludkiZl ysfdu ,d dks"Bdh gksrk gS rFkk
vaMi ds vkèkkj ij chtkaMklu fLFkr gksrk gS ftl ij ,d chtkaM yxk jgrk gSA tSlsµlwjteq[khA

(v) eqDr dsanzh; (Free central) - vaMk'k; fludkiZl rFkk cgqvaMih ijarq iVksa (Septae) ds
vHkko es vaMk'k; ,ddks"Bdh gksrk gSA dsanzh; Hkkx esa chtkaMklu gksrk gS ftl ij vusd
chtkaM yxs gksrs gSaA tSlsµMk,UFkl] izkbeqykA

(vi) ifjfHkÙkh; (Superficial) - vaMk'k; cgqvaMih] ;qDrkaMih ,oa cgqdks"Bdh gksrk gS ftlesa
dks"Bdksa dh laiw.kZ vkarfjd lrgksa ij chtkaMU;kl Ård fLFkr gksrk gS vr% chtkaM iwjh lrg
ij yxs gksrs gSaA tSls okVjfyyh (Nymphacea)A

fp=k 7.25 chtkaMU;kl ds izdkj (a) lhekar] (b) v{kh;] (c) fHkÙkh;]
(d) eqDr dsanh; (e) vkèkkjh] (f) ifjfHkÙkh;

ikBxr iz'u 7.12

1- ckg~;nyksa ,oa nyksa ds lewg dks Øe'k% D;k dgrs gSa\
............................................................................................................................
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2- dkWye I esa fn, x, 'kCnksa dks dkWye II ds 'kCnksa ds lkFk eSp dhft;s

I II

(a) iq"i (i) xqM+gy

(b) cgqvaMih (ii) ijkx.k

(c) ny (iii) tuukax

(d) ,dla?kh (iv) vaMi vusd

(e) vaMi (v) :ikarfjr izjksg

3- chtkaMU;kl dh ifjHkk"kk nhft;sA

............................................................................................................................

4- ml chtkaMU;kl dk uke crkb;s ftlesa vaMk'k; cgqdks"Bdh gks rFkk chtkaM dsanzh; v{k esa
yxs gksaA

............................................................................................................................

7.4 iq"iØe (Inflorescence)

iq"ih v{k (Florel axis) ij iq"iksa dh O;oLFkk dks iq"iØe dgrs gSa tc fd blds v{k dks
iq"iØe&v{k (Peduncle) dgrs gSaA iq"iØe d{kLFk (Axillary) vFkok vxzLFk (Terminal) gks
ldrs gSaA

7.4.1 iq"iØe ds izdkj

iq"iØe ds fofHkUu izdkj mlds v{k ds 'kk[ku ij rFkk iq"iksa ds Øe ij vkèkkfjr gksrs gSA iq"iØe
eq[;r% nks izdkj ds gksrs gSa %

(i) vlhek{kh (Racemose)—izeq[k v{k iq"i esa lekIr ugha gksrk gS cfYd fujarj c<+rk jgrk
gSA

(ii) llhek{kh (Cymose)—izeq[k v{k iq"i esa lekIr gksrk gS rFkk o`f¼ lhfer gksrh gSA

bu nksuksa esa izeq[k varj rkfydk 7-14 esa fn, x, gSaA

rkfydk 7-14: vlhek{kh ,oa llhek{kh iq"iØeksa esa varj

vlhek{kh llhek{kh

1- izeq[k v{k esa vlhfer o`f¼ gksrh gSA o`f¼ lhfer gksrh gSA

2- v{k iq"i esa lekIr ugha gksrkA v{k iq"i esa lekIr gksrk gSA

3- iq"i vxzkfHklkjh vuqØe (Acropetal order) iq"i rykfHklkjh Øe (Basipetal

esa mRiUu gksrs gSa ftlesa iqjkus iq"i order) esa O;ofLFkr gksrs gSa ftlesa vxzLFk

uhps rFkk u, 'kh"kZ ds ikl ik, tkrs gSaA iq"i lcls iqjkuk gksrk gSA
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lkj.kh 7-15 vlhek{kh iq"iØe ds izdkj (fp=k 7-26)

A. ftlesa eq[; v{k nhf?kZr (elongated) gksrk gS

izdkj y{k.k mnkgj.k

1- vlhek{k (Raceme) v{k ij yxs iq"i lo`Ur (Stalked) gksrs gSa ljlksa
vkSj vxzkfHklkjh <ax ls O;ofLFkr gksrs gSaA

2- df.k'k (Spike) vlhek{k tSlk ijarq iq"i vo`ar (Sessile) vdkbjSUFkl (yVthjk)
gksrs gSa

3- df.kf'kdk (spikelet) ,d ;k vfèkd iq"iksa dh xqPN xsgw¡
(ftlesa iq"id lgi=kksa (bracts) ds lkFk
yxs jgrs gSaA)

4- urdf.k'k (Catkin) df.k'k tSlk ijarq ;gk¡ v{k uhps dh vksj 'kgrwr
yVdk gqvk gksrk gS ftl ij ,dfyaxh iq"i
yxs gksrs gSaA

5- LFkwy eatjh (Spadix) df.k'k tSlk ijarq ;gk¡ v{k ekWly gksrk gS dksyksdsf'k;k] dsyk
rFkk HkM+dhys jax ds cM+s lgi=k LisFk
(Spathe) ls fyiVk jgrk gS

fp=k 7.26 vlhek{kh iq"iØe ds izdkj

B. ftlesa eq[; v{k y?kqÑr gSa (With main axis shortened)
6- lef'k[k (Corymb) uhps (iqjkus) iq"iksa ds o`ar u, iq"iksa ds o`ar dSUMhVÝV

ls cM+s] bl izdkj lHkh iq"i ,d gh ry
rd igq¡p tkrs gSa

7- N=kd (umbel) leku iq"io`ar okys iq"i ,d gh fcanq ls èkfu;k
mRiUu gksrs gSaA

vlhek{k
(jslhe)

df.k'k
(Likbd)

df.kf'kdk
(Likbfddk)

urdf.k'k
(dsVfdu)

LFkwyeatjh
(LisfMDl)

lef'k[k
(dksfjEc)

N=kd
(vEcsy)

eaqMd (dSiVqye)
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C. ftlesa eq[; v{k piVk gksrk gS (With main axis flattened)

izdkj y{k.k mnkgj.k

8- 'kh"kZ@eqaMd izeq[k v{k iQSydj dkWuosDl iq"iklu lwjteq[kh
   (Head/Capitulum) (Convex receptacle) cukrk gS ftl ij

iq"id uked (Floret) vo`ar iq"i fLFkr
gksrs gSaA ;s vfHkdsanzh; Øe (Centripetal order)
esa yxs gksrs gSa vFkkZr~ iqjkus iq"i ifjfèk dh
vksj fLFkr gksrs gSaA laiw.kZ iq"iØe lgi=kksa
(Bracts) ds ifjpØ (Involucre) ls f?kjk
jgrk gSA

lkj.kh 7-16 llhek{kh iq"iØe ds izdkj (fp=k 7-27)

izdkj y{k.k mnkgj.k

1- ,d'kk[kh llhek{k eq[; v{k dk var ,d iq"i esa gksrk gSA dikl
(monochasial cyme- mlls ,d ik'oZ 'kk[kk fudyrh gS rFkk
fp=k 7-27a) mlds var esa Hkh ,d iq"i curk gSA

2- f}'kk[kh llhek{k vxzLFk iq"i (terminal flower) ds nksuksa rjiQ Mk,UFkl] pesyh
(Dichasial cyme- nks ik'oZ 'kk[kk,¡ curh gSa rFkk izR;sd 'kk[kk
fp=k 7-27b) dk var ,d iq"i ls gksrk gSA

3- cgq'kk[kh llhek{k vxzLFk iq"i ds ikl ls vusd 'kk[kk,¡ mRiUu vkd
(Polychasial cyme- gksrh gSa rFkk izR;sd 'kk[kk dk var ,d&,d (dSyksVªksfil)
fp=k 7-27c) iq"i ls gksrk gSA

fp=k 7.27 llhek{k iq"iØe ds izdkj (a) ,d'kk[kh (b) f}'kk[kh (c) cgq'kk[kh

7.4.2 fo'ks"k izdkj ds iq"iØe (Special types of Inflorescence)

1- gkbisaFkksfiMe (Hypanthodium) µ ekaly iq"iklu (Flashy receptacle) ,d di ds leku
xqgk cukrk gSA blds 'kh"kZ ij ,d fNnz }kj gksrk gSA uj ,oa eknk iq"i xqgk dh var% fHkfÙk
ij yxs jgrs gSaA tSls vUthj] ihiy (fp=k 7-28a)

2- lk,sfFk;e (Cyathium) µ ,d fo'ks"k izdkj dk iq"i Øe tks fo'ks"k :i ls ;wiQksfcZ;k
(Euphorbia) esa gksrk gSA blesa ,d di leku ifjpØ (involucre) gksrk gS tks uj iq"iksa dks
vkSj muds }kjk ?ksjh gqbZ dsoy ,d eknk iq"i dks pkjksa vksj ls ?ksjs jgrs gSaA ifjpØ ds dksj
ij edjan dks'k (nectary) mifLFkr gksrh gS (fp=k 7-28b)
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3- dwVpØd (Verticillaster) µ ;g ,d l?ku f}'kk[kk llhek{k iq"iØe gS] ftlesa gj ,d
ioZlafèk ds voàr iq"iksa ds xqPNs ikl&ikl rFkk ifÙk;ksa ds d{kksa esa O;ofLFkr jgrs gSa] tSls vkWflee
(rqylh)] lSfYo;k (fp=k 7-28c) vkfnA

fp=k 7.28 fo'ks"k izdkj ds iq"iØeµ(a) gkbiSUFkksfM;e] (b) l,sfFk;e (c) dwVpØd

ikBxr iz'u 7.13

1- llhek{kh iq"iØe fdls dgrs gSa\

............................................................................................................................

2- vlhek{k ,oa df.k'k esa ,d varj nhft,A

............................................................................................................................

3- iq"iØe dh ifjHkk"kk nhft,A

............................................................................................................................

4- lwjteq[kh rFkk vathj esa ik, tkus okys iq"iØe ds uke nhft,A

............................................................................................................................

7.5 iQy

okLrfod iQy  ,d ifjiDo v.Mk'; gS tks fu"kspu ds mijkar fodflr gksrk gSA chtk.M cht
esa fodflr gksrk gS rFkk v.Mk'k; fHkfÙk ifjiDo gksdj iQy dh fHkfÙk cukrk gS ftls vc iQyfHkfÙk
(pericarp) dgrs gSaA iQyfHkfÙk eksVh vFkok iryh gks ldrh gS ljl ;k ekaly xwnsnkj (fleshy)
iQyksa esa tSls vke esa] iQyfHkfÙk eksVh gksrh gS rFkk rhu Hkkxksa esa foHksfnr gksrh gSµ (a) ckg~;fHkfÙk
(epicarp) iQy dk fNydk cukrh gS] (b) eè;fHkfÙk (mesocarp) ds chp esa xwnsnkj Hkkx] rFkk
(c) var%fHkfÙk (endocarp) dBksj rFkk dk"Bh; (vke] ukfj;y) ;k vfèkdrj iryh ,oa f>Yyhe;
(larjk) gksrh gSA 'kq"d iQyksa esa iQyfHkfÙk iryh dkxt dh rjg] 'kq"d vFkok eksVh ,oa dk"Bh;
ijarq rhu Hkkxksa esa foHksfnr ugha gksrh gSA

dHkh&dHkh v.Mk'k; ds lkFk&lkFk vU; iq"ih Hkkx tSls iq"iklu (Thalamas) LrEHkd
(Receptacle) ;k ckg~;ny iqat (calyx) fodflr gkssdj iQy dk fgLlk cu tkrs gSa] ,sls iQy
dks vkHkklh iQy (False fruit) dgrs gSa tSlsµlsc] uk'kikrh (iq"iklu)] vathj (lLrEHkd)

vkWfLV;ksy

eknk iq"i

uj iq"i

uj iq"i
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vfu"ksd iQy (Parthenocarpic fruit) µ ;g ,slk iQy gS tks fcuk fu"kspu ds fodflr gks
tkrk gSA blesa cht vuqifLFkr gksrs gSa vFkok cht thouk{ke gksrs gSa tSlsµdsyk] vaxwj m|ku fo'ks"kK
Ñf=ke :i ls ,sls iQy iSnk dj jgs gSaA

7.5.1 iQyksa ds izdkj

iQy ewy :i ls rhu izdkj ds gksrs gSa %
1- ,dy iQy (Simple)µ;g iQy ,d vaMih&cgqvaMih] ;qDrkaMih v.Mk'k; ls fodflr gksrk

gS tSlsµeVj] VekVjA

2- iaqt iQy (Aggregate)µ;g ,d gh iq"iklu ij yxs vla[; ,dy iQyksa ;k lw{eiQyksa
(fruitlets) dk lewg vFkok iaqt (etareio) gS ftlls izR;sd iQy cgqvaMih] fo;qDrkaMih
(apocarpous-free carpels) v.Mk'k; ls fodflr gksrk gSa tSls] vkd@enkj (dSyksVªksfil)
jSuudqyl

3- laxzfFkr iQy (Composite or multiple)µ;g iQy laiw.kZ iq"iØe ls ;k vla[; ikl&ikl
fLFkr rkfydk iq"iksa ls fodflr gksrk gS] tSlsµ'kgrwr] vukukl (pineapple)A

rkfydk 7-17: iQyksa dh izeq[k Jsf.k;k¡
(i) f'kEc (Legume)µeVj] lse] ewaxiQyh

(ii) flfydqvk (Siliqua)µljlksa
LiQqVu'khy (iii) iQkWfydy (Follicle)
(Dehiscent) µvkd (dSyksVªksfil)

'kq"d (Dry) (iv) lEiqfVdk (Capsule)µdikl] ikWih] fHkaMh
(i) dSfjvksfIll (Caryopsis)µxsgw¡] pkoy

vLiQqVu'khy (ii) uV (Nut)µcknke] dktw

1- ,dy (Simple) (Indehiscent) (iii) flIlsyk (Cypsella)µlwjteq[kh] xsank

(iv) lekjk (Samara)µftfedUn] fgIVst
(i) Mªwi (Drupe)—vke] ukfj;y

(ii) csjh (Berry)µVekVj] dsyk] [ktwj
ljl (iii) isiks (Pep)µ[khjk] rjcwt

(Fleshy) (iv) gsLisjhfM;e (Hesperidium)µuhacw] larjk
(v) ikse (Pome)µlsc] uk'kikrh
(i) Mªwi dk iqatiQy (Etaerio of

drupes)µjlHkjh

2. iqatiQy (Aggregate) (ii) ,dhu dk iqatiQy (Etaerio of
achenes)µLVªkscsjh] xqykc

(iii) csjh dk iqatiQy (Etaerio of
berry)µ'kjhiQk (dqN {ks=kksa esa bls
lhrkiQy dgk tkrk gS)

(iv) iQkWfydy dk iqatiQy (Etaerio of
follicles)µlnkcgkj] ykdZLij

3- laxzfFkr (Muttipfe (i) lksjksfll (Sorosis)µvukukl] 'kgrwr]
    or Composite) dVgy

(ii) lkbdksul (Syconus)µvathj] ihiy
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rkfydk 7-18 lkekU; iQy rFkk muds [kkus ;ksX; (edible) Hkkx

uke izdkj@Js.kh [kkus ;ksX; Hkkx

1- dsyk csjhµ,dy] ljy eè;fHkfÙk ,oa var%fHkfÙk

2- lsc ikseµ,dy] ljl xwnsnkj iq"iklu

3- ukfj;y js'ksnkj Mªwiµ,dy] ljl Hkzw.kiks"k

4- 'kjhiQ+k csjh dk iqatiQyµiqatiQy iQyfHkfÙk

5- [ktwj csjhµ,dy] ljl iQyfHkfÙk

6- dktw uVµ,dy] 'kq"d vLiQqVu'khy iq"iØe v{k ,oa chti=k
(peduncle and cotyledons)

7- vke Mªwiµ,dy] ljl eè;fHkfÙk

8- larjk gsLisjhfM;eµ,dy] ljl var%fHkfÙk ls fudys ljl jkse

9- VekVj csjµ,dy] ljl iQyfHkfÙk ,oa chtkaMklu

10- uk'kikrh ikseµ,dy] ljl ljl iq"iklu

11- vukukl lksjksfllµlaxzfFkr LraHkd dk ckgjh fgLlk] lgi=k
,oa ifjnyiqat

12- vathj lkbdksulµlaxzfFkr ljl /kuh (Receptacle)

13- yhph uVµ,dy ljl ,fjy (aril)

14- xsgw¡ dsfjvksfIllµ,dy] 'kq"d] eaM;qDr Hkzw.kiks"k
vLiQqVu'khy

15- LVªkWcsjh ,dhu dk iqatiQyµiqatiQy ekaly iq"iklu

ikBxr iz'u 7.14

1- iQy dh ifjHkk"kk nhft,\
............................................................................................................................

2- vkHkklh iQy ds nks mnkgj.k nhft,A
............................................................................................................................

3- vaMk'k; fHkfÙk ls iQy dh tks fHkfÙk curh gS mls D;k dgrs gSa\
............................................................................................................................

4- ljl iQy dh iQyfHkfÙk dh rhu ijrksa ds uke nhft,A
............................................................................................................................
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5- dkWye I esa fn, x, 'kCnksa dks dkWye II ds Hksnksa 'kCnksa ls eSp dhft,%

dkWye I dkWye II

(d) lsc (i) csjh

([k) gsLisjhfM;e (ii) eè;fHkfÙk

(x) vke dk [kkus ;ksX; Hkkx (iii) Hkzw.kiks"k

(?k) ukfj;y dk [kkus ;ksX; Hkkx (iv) larjk

(Ä) VekVj (v) vkHkklh iQy

vkius D;k lh[kk

ruk ikni dk ok;oh;] [kM+k] mèokZèkj izdk'kkuqorhZ Hkkx gSa ftlesa ioZlafèk;k¡] ifÙk;k¡ rFkk
dfydk,¡ ikbZ tkrh gSaA

blds vxz Hkkx esa 'kh"kZLFk foHkT;ksrd gksrk gS tks ifÙk;k¡ rFkk d{kh; dfydk,¡ mRiUu djrk
gSA

rus esa fof'k"V dk;ks± ds fy, fofHkUu izdkj ds :ikarj.k gkssrs gSa tSls Hkwfexr] miok;oh; rFkk
ok;oh; rusA

f}chti=kh ,oa ,dchti=kh LraHk dh vkarfjd lajpuk fHkUu gksrh gSA

f}chti=kh rus dh vkarfjd lajpuk n'kkZrh gSµckg~;Ropk] foHksfnr Hkj.kÅrd] cgqijrh ifjjaHk
rFkk oy; esa fLFkr laoguh iwyA izR;sd laoguh iwy la;qDr] laikf'Zod] [kqys rFkk
var%vkfnnk:d ;qDrA

,dchti=kh LraHk fHkUu gS D;ksafd blesa vfoHksfnr Hkj.k Ård] fc[kjs gq, can laoguh iwy
ik, tkrs gSaA

f}rh;d o`f¼ dsoy f}chti=kh rus esa gksrh gSA

dk"B nks izdkj dh gksrh gSµvar%dk"B (xgjs jax dh rFkk fuf"Ø;) rFkk jldk"B (gYds
jax dh rFkk fØ;k'khy)

f}rh;d o`f¼ ds le;] laoguh ,èkk dh foHksnh lfØ;rk ds dkj.k okf"kZd oy; curs gSaA

ikf'Zod 'kk[kkvksa dh mRifRr cfgtkZr (exogenous) gksrh gSA

rus dk izkFkfed dk;Z ty ,oa [kfut yo.kksa dk tkbye ls rFkk [kk| inkFkZ dk Ýyks,e
ls laogu djukA ifÙk;ksa dks lgkjk nsuk rFkk mUgsa vPNs izdk'k la'ys"k.k ds fy, lw;Z ds izdk'k
dh vksj fn'kkU;kl djuk_ iq"i ,oa iQyksa dks ml ij yxus nsuk gSA
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rus dk :ikarj.k fof'k"V dk;ks± ds fy, gksrk gS tSls [kk|&lap;] fpjdkfydrk] lqj{kk] vkjksg.k]
izdk'k&la'ys"k.k rFkk dkf;d tuuA

i.kZ (iÙkh) izdk'kla'ys"k.k ds fy, ,d fof'k"V vax gSA

i.kZ (iÙkh) ds rhu Hkkx gksrs gSaµi.kkZèkkj] i.kZoàr rFkk i.kZiQyd@i.kZiQyd esa tkfydk:ih
vFkok lekUrj f'kjkfoU;kl iQSyk jgrk gSA LraHk ij ifÙk;ksa ds yxus dh O;oLFkkØe dks
i.kZfoU;kl dgrs gSaA

ifÙk;k¡ ljy vFkok la;qDr gks ldrh gSaA

fof'k"V dk;ks± ds fy, ifÙk;k¡ i.kZ izrku] i.kZ 'kwy] i.kkZHk] ?kV vFkok FkSyhuqek lajpukvksa esa
:ikarfjr gks tkrh gSaA

iÙkh dh vkarfjd lajpuk rhu izeq[k Ård n'kkZrh gSµjèkzksa lfgr ckg~;Ropk] i.kZeè;ksrd [kaHk
,oa Liath Årdksa esa foHksfnr (dsoy f}chti=kh i.kZ esa) vFkok vfoHksfnr dsoy Liath Ård
(,dchti=kh i.kZ esa) rFkk laogu ra=kA

izR;sd jaèkz esa nks vèkZo`Ùkkdkj }kj&dksf'kdk,¡ gksrh gSa tks ,d fNnz dks ?ksjs jgrh gSaA }kj&dksf'kdk,¡
jaèkzksa dk [kqyuk o can gksuk fu;af=kr djrh gSaA

jaèkz xSl&fofue; rFkk ok"iksRltZu esa ty dh gkfu esa lgk;d gksrs gSaA

dqN ikniksa dh ifÙk;ksa esa fof'k"V lajpuk,¡ tSls cqYyhiQkWeZ dksf'kdk,¡] ty jaèkz rFkk jkse ik,
tkrs gSaA

iq"i ,d :ikarfjr izjksg gSA

izk:ih iq"i esa lgk;d pØµckg~;ny iqat ,oa nyiqat rFkk tuu pØµiqeax (uj) ,oa tk;kax
(eknk) ik, tkrs gSaA

iq"i mHk;fyaxh] ,dfyaxh ;k uiqald_ f=kT;klefer vFkok ,dO;kl lefer_ tk;kaxèkj]
ifjtk;kaxh ;k tk;kaxksifjd gks ldrs gSaA

iq"ih vaxksa esa fofoèkrk,¡ ikbZ tkrh gSaA

vaMk'k; ds vanj chtkaMkluksa dh O;oLFkk dks chtkaMU;kl dgrs gSaA ;g vusd izdkj ds gksrs
gSaA

iq"ih v{k ij iq"iksa dh O;oLFkk dks iq"iØe dgrs gSaA

blds izeq[k nks izdkj gksrs gSaµvlhek{kh rFkk llhek{khA

gkbisaFkksfM;e] dwVpØd rFkk lk,sfFk;e fo'ks"k izdkj ds iq"iØe gksrs gSaA

iQy ,d ifjiDo vaMk'k; gS tks fu"kspu ds mijkar fodflr gksrk gSA

chtkaM fodflr gksdj cht cukrk gS rFkk vaMk'k;&fHkfÙk ifjiDo gksdj iQy fHkfÙk cukrh
gS tks iryh vFkok eksVh (ckg~;fHkfÙk] eè;fHkfÙk rFkk var%fHkfÙk esa foHksfnr) gksrh gSA
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iQy okLrfod vFkok vkHkklh gks ldrs gSa rFkk ,dy] iqatiQy rFkk laxzfFkr izdkj dh Jsf.k;ksa
esa ck¡Vs x, gSaA

,dy iQy 'kq"d (LiQqVu'khy ;k vLiQqVu'khy) vFkok ljl izdkj ds gksrs gSaA

og iQy tks fcuk fu"kspu ds fodflr gksrk gS mls vfu"ksd iQy dgrs gSaA

ikBkar iz'u

1- fuEu esa varj crkb,A

(i) f}chti=kh ruk rFkk ,dchti=kh ruk

(ii) tM+ rFkk ruk

(iii) vlhek{kh rFkk llhek{kh iq"iØe

(iv) jaèkz rFkk tyjaèkz

(v) okLrfod iQy rFkk vkHkklh iQy

(vi) f}chti=kh rFkk ,dchti=kh i.kZ

2- fofHkUu izdkj ds Hkwfexr :ikarfjr ruksa dks le>kb,A

3- f}chti=kh rus esa f}rh;d o`f¼ dh izfØ;k dks le>kb,A

4- f}chti=kh rus ds mnxz dkV dk ukekafdr fp=k cukb,A

5- fuEu dh ifjHkk"kk nhft,A

(a) iQwy] (b) f=kT;k lefer] (c) fo"kei.kZrk]

(d) i.kZ foU;kl] (e) tk;kaxèkj] (f) vfu"ksd iQy]

(g) f'kjkfoU;kl

6- dkx ,èkk D;k gS\ blds dk;Z Li"V dhft;sA

7- fuEu ds ukekafdr fp=k cukb;s%

(a) vlhek{k rFkk lef'k[k iq"iØe

(b) LrEHkh; rFkk fHkÙkh; chtkaMU;kl

8- iQy fdls dgrs gSa\ fofHkUu izdkj ds ,dy&ljl iQy dks ,d mnkgj.k lfgr lwph :i
esa fyf[k;s\

9- fuEu iQyksa ds [kkus okys Hkkx dkSu&ls gS\

(a) vke] (b) larjk] (c) lsc

(d) dsyk] (e) ukfj;y] (f) dktw
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10. dkWye I esa fn, x, 'kCnksa dks dkWye II ds 'kCnksa ls eSp dhft;sA

dkWye I dkWye II

(d) izrku (i) lqj{kk

([k) HkwLrkjh (ii) [kk| lap;

(x) dk¡Vk (iii) tuu

(?k) dan (iv) izdk'kla'ys"k.k

(Ä) eqaMd (v) vkjksg.k

(p) i.kkZHkoàr (vi) lwjteq[kh

11- ml Hkwfexr :ikarj.k ds izdkj dk uke crkb;s tks gfjekghu] ioZ ,oa ioZlafèk rFkk ̂ vk¡[ksa*
;qDr gksA

12- ;fn ,d rus dk dkV n'kkZrk gksµfc[kjs ,oa can laogu iwy 'Y' vkÑfr ds tkbye rFkk pkjksa
vksj ls caMy vkPNn ls f?kjs gq,_ rks og dkSu ls oxZ ds ikni dk gSA

13- dkxtu (dkdZ ,èkk) ds ckgj dh vksj mifLFkr {ks=k dks D;k dgrs gSa\

14- tc ,èkk de lfØ; gksrh gS rc fdl izdkj dh dk"B cukrh gS\

ikBxr iz'uksa ds mÙkj

7-1 1- LraHk

2- d{kh; dfydk

3- D;ksafd ik'ohZ; tM+sa] vanj dh irks± ls mRiUu gksrh gS (vartkZr mRifÙk)

4- ruk èkukRed izdk'kkuqorhZ ,oa ½.kkRed xq#RokuqorhZ (;kuh xq#RokiorhZ) gksrh gSA

7-2 1- dkWiZl 2- izkd,èkk (izksdsfEc;e)

3- d{kh; dfydk] cfgtkZr 4- ewy xksi

7-3 1- folihZ ikni 2- miok;oh; (vook;oh;)

3- i.kkZHk ioZ 4- izdan] 'kYddan

5 (d)-v; ([k)-iii; (x)-i; (?k)-ii; (Ä)-iv

7.4 1. ty ,oa [kfut yo.kksa dk tM+ ls iÙkh rd rFkk la'ysf"kr [kk| dk iÙkh ls ikni ds
vU; vaxksa rd laogu djukA

2- ruk VqdM+ksa ls

3- (d)-iii; ([k)-v; (x)-iv; (?k)-ii; (Ä)-i
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7-5 1- la;qDr laoguh iwy og gS tc tkbye ,oa Ýyks,e ,d gh iwy esa bdV~Bs gksa rFkk laikf'Zod
esa tkbye ,oa Ýyks,e ,d gh vjh; (radius) ij O;ofLFkr gksrs gSaA

2- eTtk fdj.kksa

3- tM+

4- ,dchti=kh LraHk ds fy, eDdk dk LraHk rFkk f}chti=kh ds fy, lwjteq[kh dk LraHk

7-6 1- dkx ,èkk (dkxtu) rFkk laoguh ,èkk

2- eTtk jf'e ds e`nwrd

3- lfØ; dkx ,èkk ds ckgj fLFkr lkjs Ård@lkewfgd :i ls Nky dgykrs gSaA

4- dk"Bh; 'kk[kkvksa esa xSlh; fofue; ds fy,A

5- D;ksafd buesa f}rh;d o`f¼ vuqifLFkr gksrh gSA

6- dkx (dkdZ)] dkxtu (dkdZ ,èkk) dkx vLrj_ lqj{kk

7-7 1- i'pdk"B vFkok xzh"e dk"B

2- okf"kZd oy;ksa dh fxurh djds

3- vfèkd fVdkÅ] jksxtudksa ds vkØe.k ds izfr izfrjksèkd gksrh gSA

4- vfèkd ek=kk esa ;kaf=kd Ård tSls n`<+ksrd ,oa f}rh;d tkbye dh mifLFkfr ds dkj.kA

5- f}chti=kh rus ds laoguh ,èkk dh lfØ;rk ls cuk f}rh;d tkbye dk"B dgykrk
gSA

7-8 1- i.kZiQyd ij f'kjkvksa ,oa f'kfjdkvksa dh O;oLFkk dks f'kjkfoU;kl dgrs gSaA

2- ,df'kjh; f'kjkfoU;kl esa ek=k ,d n`<+ eè; f'kjk gksrh gS ijarq cgqf'kjh; esa ,d ls
vfèkd n`<+ f'kjk,¡ gksrh gSaA

3- tkfydk:ih] lekarjA

4- d{kh; dfydkA

5- eè; f'kjk

7-9 1- jsfdl

2- i.kZ ds d{k esa d{kh; dfydk gksrh gS ijarq i.kZd esa vuqifLFkr gksrs gSaA

3- fiPNkdkjh ,oa gLrkdkjh la;qDr iÙkhA

7-10 1- ,dkarj] lEeq[k&Økflr_ lEeq[k&vè;kjksfir

2- (d)-iii; ([k)-iv; (x)-i; (?k)-ii
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3- ?kVi.khZ ikni_ CySMjoVZ

4- fo"kei.kZrk

7-11 1- f}chti=kh i.kZ esa i.kZeè;ksrd [kEHk (palisade) ,oa Liath Årdksa esa foHksfnr ijarq
,dchti=kh i.kZ esa dsoy Liath Ård dk cuk gqvk_ izdk'k la'ys"k.kA

2- iRrh ds nksuksa lrgksa ijA

3- tyjaèkzA

4- (d)-iii; ([k)-vi; (x)-iv; (?k)-ii; (Ä)-i; (p)-v

7-12 1- ckg~;nyiqat] nyiqat

2- (d)-v; ([k)-iv; (x)-ii; (?k)-i; (Ä)-iii

3- vaMk'k; ds vanj chtkaMkluksa dh O;oLFkk dks chtkaMU;kl dgrs gsaA

4- v{kh; (axile)

7-13 1- tc izeq[k v{k dk var iq"i esa gksrk gS rFkk o`f¼ lhfer gksrh gSA

2- vlhek{k esa v{k ij yxs iq"i lo`Ur gksrs gSa ijarq df.k'k esa iq"i voàr gksrs gSaA

3- iq"ih v{k ij iq"iksa dh O;oLFkk dks iq"iØe dgrs gSaA

4- eqaMd] gkbisaFkksfM;eA

7-14 1- iQy ,d ifjiDo vaMk'k; gS tks fu"kspu ds mijkar fodflr gksrk gSA

2- lsc] uk'kikrh

3- iQyfHkfÙk

4- ckg~;fHkfÙk] eè;fHkfÙk] var%fHkfÙk

5- (d)-v; ([k)-iv; (x)-ii; (?k)-iii; (Ä)-i
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8

ikS/ksa esa vo'kks"k.k] ifjogu
vkSj ty {k; (ok"iksRltZu)

ltho dksf'kdkvksa dk lcls egÙoiw.kZ ?kVd ty ;k ikuh gSA ;g ikSèkksa esa tM+ksa }kjk izos'k djrk
gS vkSj rc nwljs Hkkxksa esa igq¡pk;k tkrk gS vkSj ikniksa ds ok;oh; vaxksa fo'ks"kr% ifÙk;ksa }kjk ok"iksRltZu
dh fØ;k }kjk ikuh dk {k; gksrk gSA vki ty ds vkokxeu ls tqM+h gqbZ fofHkUu ?kVukvksa ds ckjs
esa bl ikB esa i<+saxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

ikjxE;rk] folj.k] ijklj.k vkSj thonzO;dqapu vkfn 'kCnksa dks ifjHkkf"kr dj ldsaxs_

lfØ; vkSj fuf"Ø; vo'kks"k.k dks ifjHkkf"kr dj ldsaxs vkSj budk varj Li"V dj ldsaxs_

var%'kks"k.k] tyfoHko] LiQhfr nkc vkSj fHkfÙk nkc] eqj>kuk] vkfn 'kCnksa dks Li"V dj ldsaxs_

ewyjkse ls iÙkh rd ikuh igq¡pkus okys iFk dk o.kZu dj ldsaxs_

ikSèkksa esa foys; inkFkks± ds igq¡pus dh izfØ;k dk o.kZu dj ldsaxs_

ok"iksRltZu dh izfØ;k vkSj mlds egÙo dks Li"V dj ldsaxs_

ok"iksRltZu dh nj dks izHkkfor djus okys dkjdksa dh lwph cuk ldsaxs_

jUèkzksa ds [kqyus vkSj can gksus dh izfØ;k (iksVsf'k;e vk;u fl¼kar) dks Li"V dj ldsaxs_

fcanqlzko dh izfØ;k dk o.kZu dj ldsaxs vkSj fcanqlzko dh nj dks izHkkfor djus okys dkjdksa
dh lwph cuk ldsaxsA

8.1 pkj ewyHkwr ifj?kVuk,aµikjxE;rk] folj.k] ijklj.k vkSj thonzO;dqapu

8.1.1 ikjxE;rk (Permeability)

ikjxE;rk f>Yyh dk ,d xq.k gS tks inkFkks± dks vkj&ikj vkus&tkus dk jkLrk nsrh gSA ikni dksf'kdk
dh fHkfÙk ikjxE; gksrh gS] D;ksafd ;g foys;d vkSj foys; nksuksa ds v.kqvksa dks vkus&tkus nsrh



fVIi.kh

 227

ikS/ksa esa vo'kks"k.k] ifjogu vkSj ty {k; (ok"iksRltZu)

thofoKku

ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

gSA mipeZ (cuticle) ijr vikjxE; gSA lHkh tSfod f>Yyh (dksf'kdk f>Yyh] ekbVksdkafMª;k f>Yyh]
dsUnzd f>Yyh bR;kfn p;ukRed (oj.kkRed) (selectively) ikjxE; gSa tSls fd ;s dsoy
foyk;d v.kqvksa dks csaèkdj ikj tkus nsrh gS] ysfdu foys; ds v.kqvksa dks ughaA

8.1.2 folj.k (Diffusion)

;fn ,d ok"i'khy inkFkZ dk fMCck tSls fd bZFkkby bZFkj dh 'kh'kh dks dejs esa [kksyk tk;s rks
mlds v.kq tYnh gh dejs esa iQSy tk;saxs tc rd fd lkjs dejs esa mudk lkUnz.k leku u gks
tk;sA nwljs 'kCnksa esa] bZFkj ds v.kq gok esa folfjr gksdj lkjs dejs esa iQSy tkrs gSaA Bhd mlh
izdkj ls èkwicÙkh ;k vxjcÙkh dh lqxaèk Hkh dejs ds ,d dksus ls nwljs dksus esa folj.k }kjk iQSy
tkrh gSaA blds fy, nwljs vU; mnkgj.k Hkh gSaA ikuh esa tc ge ?kqyus okys jatd inkFkZ dkWij
lYiQsV ds ,d NksVs ls jos (ØLVy) dks ij[kuyh dh ryh esa Mkyrs gSa vkSj rc lkoèkkuhiwoZd
ml d.k ds Åij ikuh Mkyrs gSaA jatd inkFkZ okyk v.kq èkhjs&èkhjs ?kqy tk;sxk vkSj mldk jax
èkhjs&èkhjs lkjs ikuh esa iQSy tk;sxkA ,slk vkaf'kdr% jatd ds v.kqvksa dh ty esa xfr vkSj vkaf'kdr%
ty ds v.kqvksa ds jos (ØLVy) fudVorhZ {ks=k esas xfr ds dkj.k gksrk gSA

bl izdkj folj.k ,d gh izdkj ds v.kqvksa ;k fofHkUu izdkj ds v.kqvksa ds ijLij fefJr gksus
ds iQyLo:i ,d vfu;fer xfr ds dkj.k gksrk gSA ;g varj layXu {ks=kksa ds lkUnz.k ij fuHkZj
djrk gS vkSj bl varj dks folj.k&izo.krk (diffusion gradient) dgrs gSaA

inkFkks± ds FkksM+h nwj rd ifjogu djus ds fy, folj.k ,d izHkkoh fofèk gSA folj.k ds fy, fdlh
Hkh izdkj dh f>Yyh dh vko';drk ugha gSA ;fn f>Yyh gks Hkh rks mls iw.kZr% ikjxE; gksuk pkfg,A
dksf'kdk f>Yyh dkcZu MkbZvkWDlkbM vkSj vkWDlhtu nksuksa gh xSlksa ds fy, ikjxE; gksrh gS vkSj
blhfy, nksuksa xSlsa vklkuh ls folfjr gksus esa l{ke gS (fp=k 8-1)A

fp=k 8.1 ikuh esa dkWij lYiQsV (CuSO4) dk folj.k

8.1.3 ijklj.k (Osmosis)

ijklj.k ,d fo'ks"k izdkj dh fØ;k gS tks ikuh ds v.kqvksa ds folj.k ls lacafèkr gS ftlesa
muds mPp lkanz.k ds {ks=k ls vius fuEu lkanz.k ds {ks=k esa vèkZikjxE; f>Yyh ds ekè;e }kjk gksrk
gSA (fp=k 8-2) ijklj.k esa] ikuh ds v.kqvksa dh xfr ds fy, vèkZikjxE; f>Yyh dk gksuk vfr
vko';d gSA

dkWij lYiQsV dk ty esa folj.kdkWij lYiQsV CuSO
4
 fØLVy

dkWij lYiQsV v.kq

ty v.kq
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ijklj.k dks iznf'kZr djus okyk iz;ksx

iz;ksx % ijklj.k dh izfØ;k dk izn'kZu dksf'kdk f>Yyh }kjk vkyw ls cus ijklj.kn'khZ
(vkWLeksLdksi) dh lgk;rk ls iznf'kZr djuk (fp=k 8-3)

vko';d lkexzh % ,d cM+k&lk vkyw] 10% phuh dk foy;u] chdj] ikuh] pkdw vkSj fiuA

fofèk % ,d cM+k vkyw ysrs gSa vkSj mldh ckgjh Ropk dks pkdw dh lgk;rk ls gVk nsrs gSaA ,d
fljs ij dkVdj vkèkkj ls piVh dj ysrs gSaA vc blds nwljh rjiQ ,d xgjh [kks[kyh xqfgdk
cukrs gSaA FkksM+k lk phuh dk ?kksy ysdj xqfgdk esa Mkyrs gSa ftlls og vkèkh Hkj tk;s vkSj vkyw
dh nhokj ij ,d vkWyfiu yxkdj fu'kku yxk nsrs gSaA bl vkyw dks ,sls chdj esa ftlesa FkksM+k
ikuh Hkjk gksrk gS mlesa j[k nsrs gSa vkSj bl midj.k dks dqN le; ds fy, NksM+ nsrs gSaA bl ckr
dks fuf'pr dj ysuk pkfg, fd chdj esa ikuh dk Lrj vkyw vkWLeksLdksi dh xqgk esa 'kdZjk foy;u
ds Lrj ls uhps gks (fp=k 8-3)

fujh{k.k vkSj fu"d"kZ % xqfgdk esa phuh ds ?kksy dk Lrj c<+ tkrk gSA ,slk blfy, gksrk gS D;ksafd
vkyw dh nhokj esa ls gksdj ikuh ds v.kqvksa dh xfr ds dkj.k xqfgdk esa chdj ls 'kq¼ ikuh
vk tkrk gSA ;g iz;ksx ijklj.k dh izfØ;k dks n'kkZrk gSA

fp=k 8.2 ijklj.k & vèkZikjxE; f>Yyh }kjk ikuh ds v.kqvksa dh xfr

Li"Vhdj.kµvkyw dh ltho dksf'kdk,¡ foHksnd :i ls vèkZikjxE; f>Yyh dh rjg dke djrh
gaS (f>Yyh dsoy dqN v.kqvksa dks gh mlds ikj tkus nsrh gS)A nksuksa foy;u vFkkZr~ foy;u dk
'kq¼ ikuh vkSj xqfgdk esa Hkjk phuh ds foy;u dh lkanzrk vkyw dh ltho dksf'kdkvksa }kjk
i`Fkd&i`Fkd gSaA ty ds v.kq dksf'kdk f>Yyh gksdj phuh ds foy;u esa rcrd tkrs jgrs gSa tcrd
fd chdj esa ty ds v.kqvksa dh lkanzrk vkWLeksLdksi dh xqgk esa fon~;eku lkanzrk ds cjkcj u gks
tk,A ;fn phuh dk foy;u chdj esa ysrs gSa vkSj ikuh dks vkyw dh xqfgdk esa j[krs gSa rks mldk
ifj.kke mYVk gksxkA ikuh ds v.kqvksa dh xfr rc rd ugha gks ldrh gS tc rd fd vkyw dk
fNydk u gVk;k tk,A bldk dkj.k ;g gS fd vkyw dh Ropk eksee; (waxy) gksus ds dkj.k
vikjxE; gksrh gSA

'kq¼ ty phuh foy;u ty dk A ls B dh rjiQ pyu

v/ZikjxE; f>Yyh

o 'kq¼ ikuh ds v.kq O phuh ds v.kq
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1- ijklj.k ,d fo'ks"k izdkj dk
foyk;d ds v.kqvksa dk folj.k gS
tSls ikuh dk fuEu lkUnz.k ls mPp
lkUnz.k okys foy;u esa tkuk gS tc
nksuksa rjy ,d v/kZikjxE; f>Yyh
}kjk vyx gksrs gSaA

2- ijklj.k dsoy æo ek/;e esa gksrk
gS vkSj dsoy foyk;d ds v.kqvksa
tSls ikuh ds v.kq ,d LFkku ls nwljs
LFkku ij xfr djrs gSaA

fiu chdj

10 izfr'kr phuh
dk foy;u

vkyw

ty

fp=k 8.3 ijklj.k dk iz;ksx }kjk izn'kZu

folj.k vkSj ijklj.k esa varj

folj.k ijklj.k

1- folj.k fn;s x;s inkFkZ dk mlds mPp lkUnz.k
ls fuEu lkUnz.k okys {ks=k ij gksus okyh xfr gSA
blds fy, i`FkDdkjh vèkZikjxE; f>Yyh dk
gksuk vko';d ugha gSA

2- folj.k fdlh Hkh ekè;e esa gks ldrk gSA
xfr'khy d.k Bksl] nzo ;k xSl gks ldrs gSaA

;fn vki ,d dksf'kdk dks fdlh foy;u esa j[krs gks rks ;g fldqM+ ldrh gS] iQwy ldrh gS
vFkok mlesa dksbZ cnyko ugha gksxkA ikuh ds lkisf{kd lkanz.k ds vkèkkj ij vkSj foys; ds dksf'kdk
esa ik;s tkus okys lkUnz.k ds vkèkkj ij foy;u rhu izdkj dk gks ldrk gS%

leijklkjh % ;fn foy;u esa ikuh dk lkUnz.k leku gS vkSj leijklkjh foys; dksf'kdk
ds vanj gS rc dksf'kdk leijkljh foy;u esa fLFkj jgrh gS ;k dksf'kdk
ds Hkhrj u rks ikuh tkrk gS vkSj u gh mlls ckgj fudyrk gSA

voijklkjh % ,sls foy;u esa ckgj ds foys; (Solute) dk lkanz.k dksf'kdk ds vanj ds
lkanz.k dh rqyuk esa de gksrk gSA ikuh dksf'kdk ds vanj izos'k djrk gS] dksf'kdk
iQwy tkrh gSaA dksf'kdk ds iQwyus dkj.k var%ijklj.k (endosmosis) gSA

vfrijklkjh % ,sls foy;u esa ckgj ds foys; dk lkanz.k dksf'kdk esa ik;s tkus okys
foys; ls vfèkd gksrk gSA rc dksf'kdk ls ikuh ckgj fudyus yxrk gS blh
dkj.k dksf'kdk dk thonzO; fldqM+rk gS vkSj dksf'kdk ds dsanz esa ftl izfØ;k
}kjk ,df=kr gksrk gS mls ckg~;ijklj.k (exosmosis) dgk tkrk gSA

(Isotonic)

(Hypotonic)

(Hypertonic)
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ijklj.k nkc vkSj ijklj.k foHko (Potential)

tc 'kq¼ ikuh dks foy;u esa ls vèkZikjxE; f>Yyh }kjk vyx fd;k tkrk gS] rc 'kq¼ ikuh foy;u
esa ijklj.k }kjk izos'k djrk gSA vc vf/dre ncko dh vko';drk gksrh gS rkfd foy;u esa
ikuh ds ijklj.kh; izos'k dks jksd ldsaA ;gka foy;u esa ty dk lkanz.k 'kq¼ ty dh rqyuk esa
de gSA bls ijklj.kh; nkc dgrs gSaA ;gh ijklj.kh; nkc gksrh gS ftls ijklj.k foHko Hkh
dgk tkrk gSA

var%'kks"k.k (Imbibition)

jktek ;k pus dks idkus ls igys iwjh jkr ikuh esa fHkxksdj j[krs gSaa vxyh lqcg lw[ks gq, jktek
vPNh rjg iQwys gq, fn[kkbZ nsrs gSaA ,slk blhfy, gksrk gS fd mUgksaus ikuh dk var%'kks"k.k ;kuh
ikuh dk 'kks"k.kdj vius vanj xzg.k dj fy;k tkrk gSA

ikni dksf'kdkvksa esa var%'kks"k.k dk vFkZ gS dksf'kdk&nzO;h vkSj dksf'kdk fHkfÙk vo;oksa ds ekè;e
ls ikuh dk vo'kks"k.k vkSj vfèk'kks"k.kA ty dks vo'kks"k.k folj.k vkSj dksf'kdh; fØ;k] nksuksa
ds }kjk gksrh gSA var%'kks"k.k ,d ,slh izfØ;k gS tks Bksl ikni inkFkks± ds (lw[kh ydM+h] e`r vkSj
thfor ok;qjksèkh 'kq"d cht) ikuh ds lEidZ esa vkus ls gksrh gSA lw[ks thfor chtksa esa ikuh izkjaHk
esa var%'kks"k.k }kjk vf/'kksf"kr gksrk gS vkSj ckn esa ty ijklj.k }kjk Hkhrjh Årdksa esa vo'kks"k.k
gksrk gSA

var%'kks"k.k cgqr vf/d nkc mRiUu djrk gSA blhfy, lw[kh ydM+h ikuh dh mifLFkfr esa pV~Vku
dk ,d VqdM+k Hkh rksM+ ldrh gSA var%'kks"k.k ds dkj.k gh cjlkr ds ekSle esa ydM+h ds njokts
iQwy tkrs gSa vkSj njoktksa dk can djuk dkiQh dfBu gks tkrk gSA

var%'kks"k.k dk egÙo

chtksa ds vadqj.k esa var%'kks"k.k lcls igyk pj.k gSA

blds dkj.k cht iQwy tkrk gS vkSj chtkoj.k (cht dk vkoj.k) VwV tkrk gSA

8.1.4 thonzO;dqapu (Plasmolysis)

tc fdlh dksf'kdk dks fdlh foy;u esa Mkyk tkrk gS rc ;k rks og fldqM+ tkrh gS] iQwy tkrh
gS ;k fiQj mlesa dksbZ cnyko ugha vkrk gSA ;g lc fHkxksus okys foy;u ds lkUnz.k ij ;k ftl
foy;u esa dksf'kdk dks j[kk x;k gS] ml ij fuHkZj djrk gSA

(i) tc dksf'kdk dks vfrijklkjh foy;u esa j[kk tkrk gS bldk vFkZ gqvk fd tc ckgjh foy;u
dk lkUnz.k dksf'kdk jl ds lkanz.k dh rqyuk esa vfèkd gS] rc dksf'kdk ls ikuh ckgj fudyus
yxrk gS ftlds ifj.kke Lo:i dksf'kdk dk dksf'kdknzO; fldqM+dj dksf'kdk ds dsanz esa
vk tkrk gS vkSj fjfDrdk vn`'; gks tkrh gSA bl izfØ;k dks thonzO;dqapu dgrs gSaA dksf'kdk
fHkfÙk vkSj izksVksIykLV ds chp dk LFkku fueTth (bathing) foy;u }kjk ys fy;k tkrk gS
D;ksafd dksf'kdk fHkfÙk vfØ; gS ;kuh ckgjh foy;u ds fy, ikjxE; gksrh gSA
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(ii) tc bl rjg thonzO;dqafpr dksf'kdk dks voijklkjh ;k ruq foy;u ;k fiQj 'kq¼ ikuh
esa j[kk tkrk gS rks ikuh dksf'kdk esa igq¡prk gS vkSj izksVksIykTe dks iQSykus yxrk gS vkSj og
iqu% vius ewy Lo:i esa vk tkrh gSA bl izfØ;k dks thonzO; fodqapu ds uke ls tkurs
gSaA thonzO; fodaapu ds i'pkr~ dksf'kdk iw.kZr;k% LiQhfr okyh gks tkrh gSA

(iii) tc dksf'kdk dks leijklkjh foy;u esa ;k ml foy;u esa ftldk lkanz.k dksf'kdk jl ds
leku gS j[kk tkrk gS rks thonzO; ;k dksf'kdk ds vkdkj esa dksbZ varj ugha vkrk gSA

thonzO;dqapu ,d HkkSfrd izfØ;k gSA ,d dksf'kdk thonzO;dqafpr vkSj thonzO; fodqafpr
nksuksa gh gks ldrh gS tks ml ckgjh foy;u ij fuHkZj djrk gS ftlesa og dksf'kdk j[kh
xbZ gSA dksf'kdk esa dksbZ Hkh jklk;fud ifjorZu gksus dk dkj.k ugha gksrkA thonzO;dqapu ,d
rjg dh izfrj{kk iz.kkyh gS tks foijhr (ncko) ifjfLFkfr;ksa tSls vfrijklkjh e`nk foy;u
ds le; dke vkrh gSA

fp=k 8.4 ikni dksf'kdk ds cnyko tc mls vYiijklkjh] leijklkjh
vkSj vfrijklkjh foy;u esa j[kk tkrk gSA

ikBxr iz'u 8.1

1- folj.k dh ifjHkk"kk fyf[k,A

............................................................................................................................

2- ijklj.k vkSj folj.k ds chp ,d varj crkb;sA

............................................................................................................................

3- ml izfØ;k dk uke crkb;s ftlds }kjk ijeSaxusV (KMnO4) ds fØLVyksa dks ikuh esa feykus
ij mldk jax cSaxuh gks tkrk gS\

............................................................................................................................

dksf'kdk f>Yyh

dksf'kdk fHkfÙk
ij c<+k LiQhfr
nkc

ty cfg%ijklj.k
ty dksf'kdk ls
fudyrk gS
thonzO;dqapu

thonzO; dsUnzd

fldqM+h
jl/kuh

dksf'kdk
fHkfÙk

jl/kuh
dksf'kdk
fHkfÙk

dksf'kdk
f>Yyh ßkflr

jl/kuh

ty
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4- ;fn jDr dksf'kdkvksa dks ued ds ikuh esa j[k fn;k tk;s rks mudk D;k gksxk\ bl ij vkèkkfjr
viuk mÙkj nhft, fd ;fn ued dk foy;u leijklkjh] vYiijklkjh ;k vfrijklkjh gksA

............................................................................................................................

5- ikni dksf'kdkvksa esa thonzO;dqapu izfØ;k fdl fLFkfr esa gksrh gS\

............................................................................................................................

6- ml izfØ;k dk uke crkb;s ftlds dkj.k ekulwu ds ckn ydM+h ds njokts dks can djus
esa dfBukbZ gksrh gSA

............................................................................................................................

8.2 ty foHko (Water potential)

ikuh dk foHko ;k jklk;fud foHko ikuh ds v.kqvksa dh ÅtkZ ;k ikuh dk xq.k gS tks ra=k esa ls
ckgj fudy ldrk gS ;k Lora=k ikuh ds v.kqvksa dh xfr djus dk xq.k ;k dke djus dk xq.k
gSA ikuh mPp nzo foHko {ks=k ls fuEu nzo foHko {ks=k dh rjiQ xfr djrk gSA

'kq¼ ty dk foHko 'kwU; ekuk tkrk gSA tc fdlh foys; dks 'kq¼ ikuh esa ?kksyk tkrk gS ;k foy;u
esa ikuh ds dqN v.kqvksa dks foys; ds ?kksyus ds fy, iz;ksx fd;k tkrk gSA bl rjg ls ikuh ds
de la[;k esa v.kq dke djus ds fy, ekStwn jgrs gSaA vr% foy;u esa 'kq¼ ty dh rqyuk ls
de ÅtkZ ;k foHko gksrh gSA ikuh dk foHko ruq foy;u esa lkfUnzr foy;u dh vis{kk vfèkd
gksrk gSA foy;u dk ty foHko dk eku 'kq¼ ty dh rqyuk esa de ;k fiQj 'kwU; gksrk gSA bldk
vFkZ gS fd ;g ,d udkjkRed la[;k gSA ikuh ds foHko dks xzhd v{kj ψ (ikbZ-psi) ls n'kkZ;k
tkrk gSA 'kq¼ ty dk tyfoHko mPpre gksrk gS ;k 'kq¼ ty ds fy, ψ (psi) dk eku = 0
'kwU; gksrk gSA

ty foHko ikni dksf'kdkvksa vkSj Årdksa esa ty dh fLFkfr dks fuf'pr djrk gSA ikni dksf'kdk
;k Ård esa ty foHko dk de gksuk mldh T;knk ikuh vo'kksf"kr djus dh {kerk dks crkrk
gSA blds foijhr mPp ty foHko gksus ij Ård dh (desiccated) dksf'kdkvksa ;k Årdksa
dks ty iznku djus dh {kerk vf/d gksrh gSA

8.3 LiQhfr nkc (Turgor Pressure)

dksf'kdkfHkfÙk ds fo#¼ thonzO; }kjk nkc Mkyus dk iz;kl djuk LiQhfr nkc gSA

LiQhfr nkc (TP) dksf'kdk fHkfÙk }kjk thonzO; ij yxk;s x;s foijhr nkc ds cjkcj gksrk gSA bl
foijhr nkc }kjk ftls dksf'kdk fHkfÙk }kjk thonzO; ;k dksf'kdk vo;oksa ij yxk;k tkrk gS] fHkfÙk
nkc (Wall Pressure-WP) dgykrk gSA ;s nksuksa nkc cjkcj gksrh gSa vkSj foijhr fn'kk esa dk;Z
djrs gSa (fp=k 8-5)A tc LiQhfr nkc (TP) fHkfÙk nkc (WP) ls vfèkd gks tkrh gS rc dksf'kdk
fHkfÙk VwV tkrh gSA
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LiQhfr nkc ml fLFkfr esa vfèkdre gks tkrh gSa] tc dksf'kdk fHkfÙk dks vR;fèkd ugha [khapk
tk ldrk gSA bl izdkj dh dksf'kdk dks iw.kZr% LiQhr dksf'kdk dgk tkrk gSA fdlh fcanq ij ;g
lfØ; lkE;koLFkk esa igq¡p tkrk gSA bldk vFkZ gS fd dksf'kdk esa izos'k djus okys ikuh dh ek=kk
dksf'kdk esa ls NksM+s x;s ikuh dh ek=kk ds cjkcj gks xbZ gSA

dsoy ikni dksf'kdk esa gh LiQhfr nkc mRiUu gksrh gS D;ksafd blesa dksf'kdk fHkfÙk ekStwn gksrh
gS tks ty ds izos'k djus ds dkj.k thonzO; }kjk tfur nkc dk fojksèk djus esa l{ke gksrh gSA
;g okLro esa ,d nkc gS u fd foHko gS vkSj fdlh Hkh gn rd gks ldrh gSA ;fn LiQhfr nkc
vR;fèkd c<+ tk;s rks tUrq dksf'kdkvksa esa IykTek f>Yyh iQV tkrh gS D;ksafd blesa dksf'kdk fHkfÙk
ugha gksrh gSA

ikniksa esa LiQhfr nkc ,d egÙoiw.kZ Hkwfedk fuHkkrk gS %

ikSèks ds vkdkj rFkk izdkj dks fLFkj cuk;s j[kus esa LiQhfr nkc lgk;rk djrh gSA

'kkdh; ikSèkksa vkSj vdk"Bh; ikSèkksa ds ruksa dks tSlsµeDdk] xUuk vkSj dsyk vkfn esa lhèks [kM+s
jgus ds fy, iw.kZr% LiQhfr okyh dksf'kdk,¡ l[rh ls ,d lkFk caèkh jgrh gSA

LiQhfr nkc ifÙk;ksa dks piVs vkSj ÅèokZèkj voLFkk esa j[kus ds fy, muesa ik;h tkus okyh
ehlksfiQy dksf'kdkvksa dh LiQhfr (n`<+) cuk;s j[krh gSA

LiQhfr nkc dksf'kdkvksa dh o`f¼ vkSj rus dh yackbZ esa yxkrkj ruh gqbZ fLFkfr esa cus jgus
esaa lgk;rk iznku djrh gSA

jaèkzksa (Stomata) dk [kqyuk rFkk can gksuk Hkh }kj xkMZ dksf'kdkvksa dh LiQhfr vkSj f'kfFkyrk
}kjk fu;af=kr gksrh gSA

dqN ikSèks] tSls lse vkSj NqbZ eqbZ (ekbekslk I;qfMdk -Mimosa pudica), dh ifÙk;ksa esa tYnh
gh izfrfØ;k gksrh gSA

fp=k 8.5 ,d LiQhfr dksf'kdk ijklj.k nkc_ LiQhfr nkc vkSj
fHkfÙk nkc dk izn'kZu djrs gq,

dksf'kdk vo;o LiQhfr
nkc Mkyrs gSa dksf'kdk fHkfÙk nkc

Mkyrh gS

LiQhfr
TP WP

ty dksf'kdk esa ijklj.k
nkc ds dkj.k vanj

tkrh gS

nkc
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e`nk esa ty dh miyCèkrk

ikSèks vius ewyjkseksa dh lgk;rk ls feV~Vh esa ls ikuh dk vo'kks"k.k djrs gSaA e`nk esa ikuh rhu izdkj
ls ik;k tkrk gSA (fp=k 8-6)

fp=k 8.6 fofHkUu izdkj dk e`nk ty

(i) xq#Roh; ty (Gravitational Water) – ;g og ikuh gS tks feV~Vh essa gksrk gqvk uhps dh
vksj fjl tkrk gSA og Lrj ftlesa ;g uhps dh vksj fjl tkrk gS ty&rkfydk (Water

table)dgykrk gSA fdlh LFkku dh ty rkfydk o"kkZ ds dkj.k vyx&vyx xgjkb;ksa ij
fHkUu&fHkUu gksrh gSA

xq#Roh; ty vR;fèkd uhps feyrk gS vkSj vfèkdka'kr% ikSèkksa dh tM+ksa ds fy, miyCèk
ugha gksrk gSA bldk vR;fèkd egÙo blfy, gS D;ksafd ;g e`nk esa ls [kfutksa vkSj iks"kd
rÙoksa dks lkiQ djus dk dke djrk gS vkSj bls fu{kkyu  dgrs gSaA

ikuh dk dqN Hkkx tks e`nk }kjk cpk;k tkrk gS og vknzZrkxzkgh ty vkSj ;k fiQj dsf'kdh;
ty gks ldrk gSaA

(ii) vknzZrkxzkgh ty (Hygroscopic water)µ;g og ty gS] ftls e`nk viuh pkjksa rjiQ ,d
iryh fiQYe dh rjg ls cuk, j[krh gSA e`nk d.kksa vkSj ty ds v.kqvksa ds chp ,d vR;ar
etcwr cy gksrk gS ftlds dkj.k ty etcwrh ls tdM+k jgrk gSA ;g og ikuh gS tks ikSèkksa
ds fy, cgqr de ek=kk esa miyCèk gS vkSj lkekU;r;k ;g ikuh [kRe gksus ij feV~Vh lw[k
tkrh gSA fpduh feV~Vh esa bl ty dh ek=kk yxHkx 15 izfr'kr gksrh gS vkSj cyqbZ (sandy)

feV~Vh esa ;g ek=kk yxHkx 0-5 izfr'kr gksrh gSA

(iii) dsf'kdh; tyµfeV~Vh ds d.k ds chp&chp esa ges'kk cgqr ckjhd fNnz gksus ds dkj.k
;g ,d cgqr vPNk dsf'kdk&ra=k cu tkrk gSA tc ikuh iQSyrk gS] rc ckjhd fNnz Hkj
tkrs gSa vkSj feV~Vh ds d.k dsf'kdk cy ds dkj.k xq#Roh; cy ds fo#¼ mldks tdM+s

dksf'kdh; ty

gkbxzksLdksfid ty
(vknzZrkxzkgh ty)

e`nk d.k

ty rkfydk

xq:Roh; ty
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jgrs gSa ftlds dkj.k ikuh dk i`"B ruko c<+ tkrk gSA ;g ogh ikuh gS tks vklkuh ls
miyCèk gksrk gS vkSj ikSèkksa dh tM+ksa }kjk mi;ksx esa yk;k tkrk gSA fpduh feV~Vh esa ;g
ckjhd d.k cyqbZ feV~Vh dh rqyuk esa vfèkd gksrs gSa ftlds dkj.k ;g ikuh vfèkd lks[krh
gSA tc feV~Vh esa ikuh Mkyk tkrk gS rks dsf'kdk ty dh i;kZIr ek=kk dks ;g cuk;s j[krh
gS vkSj bl {kerk dks {ks=kh; {kerk (Field capacity) dgrs gSaA

8.4 ikSèkksa }kjk ikuh dk vo'kks"k.k

ikuh dk vfèkdka'k Hkkx tks ikSèkksa ds fy, t:jh gksrk gS] tM+ksa }kjk vo'kksf"kr fd;k tkrk
gS] ysfdu dqN fLFkfr;ksa esa ikuh dks ifÙk;ksa rFkk rus }kjk Hkh vo'kksf"kr fd;k tkrk gSA

ewyjkse fo'ks"kr% :ikarfjr ,fiMeZy dksf'kdk (Epidermal cell) gS tks e`nk ls dsf'kdk ty
vo'kksf"kr djus ds fy, gksrh gSA

IykT+ek f>Yyh vkSj èkkuh f>Yyh (VksuksIykLV) vèkZikjxE; f>fYy;ksa dh rjg dke djrh gSa
vkSj ikuh dks ijklj.k }kjk vo'kksf"kr djrs gSaA

e`nk ds foy;u dk ty fLFkjkad ewy jkse dh dksf'kdk dh rqyuk esa mPp gksuk pkfg,A rHkh
dsoy ikuh ewyjkse dksf'kdk esa izos'k djsxkA ,d ckj ewyjkse esa ikuh izos'k djus ds ckn
oYdqV (dksfVZdy) dksf'kdkvksa] varLRopk (,aMksMfeZl)] ifjjEHk (isfjlkbdy) vkSj rc
tkbye okfgfu;ksa esa tkrk gSA ;g 'kq¼ :i esa ty LFkSfrd fLFkjkad ij fuHkZj djrh gSA

ikSèkksa esa ikuh dh xfr fuEu nks iFkksa ls gksrh gSA ;s gSaµlayod (Symplast) vkSj viyod
(Apoplast) (fp=k 8-7a)

fp=k 8.7a ikuh dh xfr ds fofHkUu iFk

thonzO;rarq

thonzO;dksf'kdk fHkfÙkjl/kuh

VksuksIykLV

jl/kuh iFk

flEIykLV (layod) iFk

,iksIykLV (viyod) iFk
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lEiw.kZ ikSèks dk dksf'kdk nzO; IykTeksMsLesVk xqPN }kjk tqM+k jgdj ,d LFkkbZ vkdkj dk layod
(Symplast) ra=k cukrk gSA dksf'kdkvksa esa ty dh xfr bl layod iFk esa ijklj.k fofèk
}kjk gksrh gSA

dksf'kdk fHkfÙk vkSj varjdksf'kdh; vodk'k viyod iFk cukrs gSa tks ikuh dh xfr dks ikSèks
ds vanj dsf'kdkRo vkSj vo'kks"k.k }kjk izos'k djus nsrh gSA ikuh tM+ksa }kjk vo'kksf"kr djds
vjh; :i esa tkbye dks Hkstk tkrk gS] tgk¡ ls ;g ikSèkksa ds }kjk nwljs Hkkxksa esaA tkbye okfgfu;ksa
}kjk ikuh dk ÅèokZdkj :i esa ifjogu gksrk gSA (fp=k 8.7b)

fp=k 8.7b tkbye }kjk ewyjkse ls dkVsZDl rd ikuh dk ifjogu

tkbye }kjk ikuh dk laogu

tkbye okfgdkvksa esa fo|eku rjy inkFkZ dks tkbye jl (xylem sap) dgrs gSaA tkbye jl
dks Åij igq¡pkus dh fofèk dks ;k tkbye esa jlkjksg.k dks le>us ds fy, fofHkUu fl¼kar fn;s
x;s gSaA

ewy nkc fl¼kar

;fn rus dks mlds vkèkkj ls dqN bap Åij ls rst èkkj okys pkdw ls dkVs rks tkbye jl dVs
gq, fljksa }kjk cgrk gqvk fn[kkbZ nsxkA bl ifj?kVuk dks fjlko vkSj blds dkj.k tM+ ra=k ds Hkhrj
,d ldkjkRed nkc mRiUu gksrh gSA ijklj.k }kjk yxkrkj ikuh dk vo'kks"k.k gksrk gS ftlls ;g
ldkjkRed nkc mRiUu gqbZ gSA mls ewy nkc ;kfu tM+ dk nkc (Root pressure) dgrs gSaA bl

jU/zksa ds }kjk
tyok"i

Åijh ckg~;Ropk

ehtksfiQy (eè;ksrd
dksf'kdk,a)

Ψ = – 30

Ψ = – 10

Ψ = – 1

fuEu ckg~;Ropk

ok;q xqgk
Ψ = – 300

ty

e`nk
d.k

ewy
jkse

,ihCysek dkVsZDl var%Ropk

tkbye okfgdk
ifjjaHk

tM+ksa }kjk
vo'kks"k.k

e`nk

tkbye okfgdkvksa
}kjk laogu

ifÙk;ksa }kjk
ok"iksRltZu
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ljUèkz ik=k

ok"ihdj.k ok"iksRltZu

ty

ikjk

nkc dks ekik tk ldrk gS vkSj bldk ijkl 3-5 ,VeksfLiQ;j gksrk gSA ysfdu bl nkc }kjk NksVh
Å¡pkbZ okys 'kkdh; ikSèkksa esa ikuh i;kZIr ek=kk esa igap tkrk gSA

HkkSfrd cy fl¼kar ;k lalatu fl¼kar

;g er HkkSfrd cy ds vkèkkj ij fy;k x;k gS tks fd cgqr yacs isM+ksa ds fy, dk;Z djrk gS
vkSj cgqr Å¡pkbZ rd Hkh ikuh igq¡pkrk gSA rhu cy tks ,d lkFk dk;Z djrs gSa os gSa lalatu cy
(Cohesion) (ikuh ds v.kqvksa ds chp vkd"kZ.k)] vklatu cy (Adhesion) (ikuh vkSj
fyXukslsYyqyksl dh cuh tkbye okfgfu;ksa dh nhokjksa ds chp) vkSj ok"iksRltZu f[kapko tks ikuh
ds dkye dks tkbye okfgfu;ksa ds vanj ruko mRiUu djus dk dk;Z djrk gSA ikuh ,d v[kafMr
dkWye cukrs gq, ifÙk;ksa dks ehtksfiQy fLFkr varjkdksf'kdh; vodk'kksa ls gksrs gq, ifÙk;ksa ds tkbye
rFkk rus vkSj tM+ }kjk feV~Vh ls ikuh igq¡pkrk gSA ty LFkSfrd fu;rkad ifÙk;ksa ls ysdj tM+ ds
chp esa fLFkr jgrk gS vkSj ok"iksRltZu iwjs ikuh ds dkWye esa f[kapko ds dkj.k curk gS blfy,
ftruk gks lds dkWye ,d va[kfMr okrkoj.k izLrqr djrk gS ftlds }kjk ikSèks feV~Vh ls ikuh
dks ,d ok"iksRltZu f[kapko ds :i esa Åij ys tkrs gSaA

fp=k 8.8 ikuh ds vo'kks"k.k ij ok"iksRltZu dk izHkko

8.5 dkcZfud foys;ksa dk LFkkukarj.k

dkcZu vkSj vdkcZfud foys; inkFkks± dk ikSèks ds ,d Hkkx ls nwljs Hkkx rd igq¡pus dks LFkkukarj.k
(LFkku + varj.k) (Translocation) dgrs gSaA lkèkkj.k 'kCnksa esa pkfyuh ufydkvksa esa 'kdZjk
ds ifjogu dks LFkkukarj.k dgrs gSaA

dqN iz;ksxkRed rF; lq>k;s x;s gSa fd Ýyks,e ,d ,slk Ård gS tks izdk'k la'ys"k.k ds mRiknksa
tSls 'kdZjk dks LFkkukarfjr djus dk dke djrk gSA
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ifÙk;ksa esa izdk'k la'ys"k.k dh fØ;k }kjk 'kdZjk dk mRiknu gksrk gS vkSj bls ikSèkksa ds lHkh Hkkxksa
dh o`f¼ vkSj fodkl ds fy, Hkst fn;k tkrk gSA iÙkh ,d ,slk lkèku gS tgk¡ ij Hkkstu mRiUu
gksrk gS vkSj ikSèks ds nwljs Hkkxksa esa tgk¡ ;g Hkkstu igq¡pk;k tkrk gS flad (Sink) uke ls tkuk
tkrk gSA flad tM+] ruk] iQy vkSj lap;u ds vax tSls dan] cYc] jkbtkse bR;kfn gks ldrs gSaA
bl izdkj tkbye esa ikuh dk vupkgk lapj.k tks fd ,d fn'kk ls 'kq: gksdj tM+ ls gksdj ikSèks
ds Åijh ok;oh; Hkkxksa esa Hkstk tkrk gS] Ýyks,e LFkkukarj.k ifÙk;ksa }kjk lHkh fn'kkvksa esa gksrk gSA

LFkkukarj.k dh fØ;kfof/ (Mechanism  of Translocation)

'kdZjk foy;u dks Ýyks,e pkfyuh ufydk esa ikuh ds LFkSfrd fLFkjkad ds lkFk lzksr (ifÙk;k¡)
vkSj flad (lap;u) dksf'kdkvksa ds chp xfr djrk gSA

fp=k 8.9 LFkkukarj.k dh izfØ;k

;g ekWMy eap ifjdYiuk ;k lafgr izokg er (Munch hypothesis or mass flow theory) ds
uke ls tkuk tkrk gS vkSj Ýyks,e LFkkukarj.k dk lcls vfèkd Lohdk;Z ekWMy gSA

ikBxr iz'u 8.2

1- ikSèks dk dkSu dk Hkkx ikuh vkSj [kfut yo.k vo'kksf"kr djrk gS\

............................................................................................................................

CO
2

iÙkh dh ehtksfiQy dksf'kdkvksa esa mPp
OP (izdk'k la'ys"k.k ls izkIr 'kdZjk)
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2- IykTeksMsLesVk D;k gS\

............................................................................................................................

3- ikSèkksa esa LFkkukarj.k dSls gksrk gS\

............................................................................................................................

4- jlkjksg.k dh izfØ;k D;k gS\

............................................................................................................................

5- feV~Vh esa ikuh fdu rhu fofHkUu :iksa esa mifLFkr jgrk gSA

............................................................................................................................

8.6 ok"iksRltZu (Transpiration)

8.6.1 ok"iksRltZu D;k gS \

ikSèks ds ok;oh; Hkkxksa ls ty ok"i ds :i esa gqbZ ty&{k; dks ok"iksRltZu (Transpiration)

dgrs gSa vkSj nzo :i esa bls fcanqlzko (Guttation) dgrs gSaA

ikSèkksa esa ok"iksRltZu eq[;r% rhu izeq[k LFkkuksa ls gksrk gS%

(i) D;wfVdy (Cuticle)] (ii) okrjUèkz (Lenticel)] (iii) jUèkz (LVksesVk] stomata)

(i) D;wfVdyµifÙk;ksa vkSj 'kkdh; ruksa dk Åijh ekse tSlk vkoj.k D;wfVdy gSA ;|fi bldk
vFkZ ;g gqvk fd ok"iksRltZu :dsxk] ijarq yxHkx laiw.kZ ok"iksRltZu dk yxHkx 10% Hkkx
D;wfVdy ds }kjk gksrk gS vkSj bls mipehZ; (D;qfVdqyj) ok"iksRltZu ds uke ls tkuk tkrk
gSA

(ii) okrjUèkzµisM+ dh Nky ds Åij okrjUèkz ik;s tkrs gSa tks fNrjs :i ls O;ofLFkr dksf'kdkvksa
ls fufeZr gksrs gSa vkSj buds }kjk yxHkx 0.1% ty dk {k; gksrk gSA bls okrjUèkzh; ok"iksRltZu
dgrs gSaA

(iii) jUèkzµifÙk;ksa dh ,fiMfeZl esa cgqr NksVs&NksVs jUèkz gksrs gSa ftudk [kqyuk vkSj can gksuk }kj
dksf'kdkvksa (guard cells) }kjk fu;af=kr gksrk gSA ikSèkksa esa yxHkx 90% ty dk {k; jUèkzksa
}kjk gksrk gS vkSj bls jUèkzh; (stomatal) ok"iksRltZu dgk tkrk gSA

8.6.2 ok"iksRltZu dh izfØ;k

ok"iksRltZu nks voLFkk esa gksrk gS%

(i) ehtksfiQy dksf'kdkvksa ls ysdj varjkdksf'kdh; vodk'kksa rd ikuh dk okf"ir gksukA

(ii) varjdksf'kdh; LFkkuksa ls bl ty ok"i dk folj.k ckgjh ok;qeaMy esa gksuk] (tc ckgjh
ok;qeaMy vis{kkÑr de ue gks)
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8.6.3 ok"iksRltZu dks izHkkfor djus okys dkjd

bl izfØ;k dks izHkkfor djus okys cgqr ls cká vkSj vkarfjd dkjd gSaµ

(i) rkieku (Temperature)µrkieku esa c<+ksÙkjh ls ok"iksRltZu dh nj c<+rh gS ftlls
dksf'kdkvksa dh lrg ls ikuh ds ok"iu dh nj Hkh c<+ tkrh gS vkSj okrkoj.k esa vknzZrk
esa deh vk tkrh gSA

(ii) ok;q osx (Wind velocity)µok;q osx esa c<+ksÙkjh ls ok"iksRltZu dh nj c<+us ds }kjk ok;qeaMy
ls tyok"i ds gVkus rFkk vkisf{kd vknzZrk dks de djrh gSA

(iii) izdk'k (Light)µok"iksRltZu dh nj ij izdk'k dk ijks{k :i ls dksbZ lhèkk izHkko ugha iM+rk
gS] ijarq vijks{k :i ls ;g nj dks nks rjhdksa ls izHkkfor djrk gSA izFke jUèkzksa ds [kqyus dh
izfØ;k dks fu;af=kr djds vkSj nwljk rkieku dks izHkkfor djdsA izdk'k dh rhozrk c<+us
ls ok"iksRltZu dh nj c<+rh gS D;ksafd jUèkz [kqy tkrs gSa vkSj rkieku c<+rk gSA

(iv) ty vkiwfrZ (Water supply)µe`nk esa ty vkiwfrZ esa deh ds dkj.k vo'kks"k.k dh nj
de gksus ds dkj.k ok"iksRltZu dh nj Hkh de gksrh gSA tc feV~Vh esa ikuh dh vR;fèkd
deh gksrh gS rks ikSèkksa ij Hkh mldk izHkko gksrk gS vkSj os eqj>kus ls ugha cp ikrs gSa tc
rd fd feV~Vh esa ikuh dh vkiwfrZ u dh tk;sA bls LFkkbZ eqj>kuk dgrs gSaaA tc xeZ vkSj
lw[kh xehZ ds fnuksa esa ikSèks tM+ ls ftruk ikuh vo'kksf"kr dj ikrs gSa mlls dgha T;knk okf"ir
djrs gSa] rc feV~Vh esa i;kZIr ek=kk esa ikuh gksrk gS] bls vLFkk;h eqj>kuk dgrs gSaA bl izdkj
ds eqj>kus ls ikSèks 'kke rd ;k jkr dks iqu% Bhd gks tkrs gSaA

(v) ok;qeaMyh; nkc (Atmospheric pressure)µok;qeaMyh; nkc esa deh gksus ls cká
ok;qeaMy ds ?kuRo esa deh vkrh gS bl izdkj ikuh dk folj.k vR;fèkd ek=kk esa gksrk gSA
vfèkd Å¡pkbZ ij mxus okys ikSèkksa esa ok"iksRltZu dh nj vfèkd fn[kkbZ nsrh gS tcfd mlesa
e#LFkyh; fof'k"Vrk,¡ gksrh gSA

(vi) ok;qeaMyh; vknzZrk (Atmospheric humidity)µvknzZrk dk vFkZ gS fd ok;q esa mifLFkr
tyok"i dh ek=kkA ikuh dk folj.k vkSj ok"iu ok;qeaMy vkSj ok"i nkc fLFkjkad ij fuHkZj
gksrs gSa ;k fiQj iÙkh ds Hkhrj ty foHko fLFkjkad ij fuHkZj gksrs gSa ;k fiQj iÙkh ds HkhrjA
ty foHko fLFkjkad esa ftruk T;knk varj gksrk gS mruh gh T;knk ok"iksRltZu dh nj gksxhA

vkarfjd ikni dkjd

& dqN ikSèkksa esa vuqdwyurk ok"iksRltZu dks de djrh gSA

& ifÙk;ksa ds vkdkj esa deh] ftlls dqN ok"iksRltZu lrg de gks tkrh gSaA e#n~fHkn ikSèkksa esa
lqbZ tSlh ;k dkaVks tSlh ifÙk;k¡ ikbZ tkrh gS (ikbu vkSj vkWisfU'k;k) (ukxiQuh)A

& ifÙk;ksa ds fljs ij D;wfVdy dh ,d eksVh irZ (ekse tSlk inkFkZ) dk tek gksukA

& dusj vkSj lkbdl esa jUèkz jkseksa ls f?kjs gq, xqgkvksa esa èkals ik;s tkrs gSaA
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& tM+ izjksg vuqikr] tc cgqr lkjh tM+s gksa vkSj izjksg ra=k ;k ifÙk;k¡ de rc ok"iksRltZu vfèkd
gksxkA tM+sa ikuh vo'kksf"kr djus dk lrg vkSj izjksg ;k ifÙk;k¡ ikuh dks ok"iksRlftZr djus
dh lrg gSA vfèkd tM+&izjksg vuqikr vfèkd ok"iksRltZu dk dkj.k gksxkA

8.6.4 ok"iksRltZu esa jUèkzksa dh Hkwfedk

pw¡fd jUèkzksa }kjk lcls vfèkd ikuh dk {k; gksrk gS] ikSèks jUèkzksa ds [kqyus vkSj can djus dh izfØ;k
dh fMxzh dks fu;fer djds ikuh ds {k; dks de dj ldrs gSaA

,slk ns[kk x;k gS fd fnu ds nkSjku (nSfud ifjorZu) jUèkzksa dk [kqyuk o can gksuk Å"ek vkSj izdk'k]
dksf'kdk esa ty dh ek=kk vkSj vknzZrk ds Åij fuHkZj djrk gSA ;g jkr ds le; vDlj can jgrs
gSaA

lqcg ls ysdj eè;kg~u rd jaèkz [kqyrs gSa vkSj blhfy, ok"iksRltZu eè;kg~u rd c<+rk gSA

nksigj esa vf/d èkwi ds le; jUèkz can jgrs gSa vkSj blhfy, ok"iksRltZu de gksrk gSaA

nksigj ckn ls ysdj 'kke rd jaèkz nqckjk [kqyrs gSa vkSj rc ok"iksRltZu c<+ tkrk gSA jkf=k ds nkSjku
jaèkz can gks tkrs gSa vkSj rc ok"iksRltZu dkiQh de gksrk gSA

8.6.5 jUèkz (Stomata)

jUèkz dh lajpuk

izR;sd jaèkz vR;ar NksVs&NksVs fNnz ls feydj cuk gksrk gS ftUgsa LVksek (stoma) dgrs gSaA ;g nks
}kj dksf'kdkvksa (guard cell) ls f?kjk gksrk gSA

(LVksek) LiQhr&pkfyr okYo dh rjg dk;Z djrk gS] tks }kj dksf'kdkvksa dh LiQhfr ds vuqlkj
can vkSj [kqyrk gSA }kj dksf'kdkvksa dh fHkfÙk vleku :i ls LFkwy gksrh gSA LVksek ds pkjksa vksj
ik;h tkus okyh dksf'kdk fHkfÙk n`<+ vkSj yphyh gksrh gS vkSj LVksek dk ,d rjiQ dk Hkkx iryk
gksrk gSA }kj dksf'kdkvksa dk vkdkj f}chti=kh vkSj ,dchti=kh iÙkh esa vyx&vyx gksrk gS]
;|fi izfØ;k nksuksa esa leku gksrh gSA

jaèkzh;&fØ;k dh izfØ;k

jaèkzksa dk [kqyuk o can gksuk }kj dksf'kdkvksa esa mifLFkr LiQhfr nkc ds Åij fuHkZj djrk gSA tc
}kj dksf'kdk,¡ lqn`<+ gksrh gS] rc jUèkz [kqyrs gSa vkSj tc }kj dksf'kdk,¡ ikuh NksM+ nsrh gS rks jUèkz
can gks tkrs gSaA f}chti=kh vkSj ,dchti=kh ikniksa esa ja/zksa ds [kqyus vkSj cUn gksus dh fØ;kfofèk
uhps nh xbZ gSA

1- f}chti=kh ikSèkksa esa }kj dksf'kdk,a o`Dd ds vkdkj dh gksrh gSaA LVksek ds pkjksa vksj dh vkarfjd
nhokjsa ckgjh nhokjksa dh vis{kk eksVh gksrh gSaA
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iryh ckgjh
fHkfÙk

eksVh vkUrfjd
fHkfÙk

gfjryod

}kj dksf'kdk

can jaèkz[kqyk jaèkz

gfjryod

eksVh fHkfÙk

Me: ds vkdkj
dh }kj dksf'kdk,a

[kqyk ja/kz can ja/kz

A. tc }kj dksf'kdk,¡ → }kj dksf'kdk,¡ → n`<+ vkarfjd → jaèkz [kqyrs tkrs gSaA
LiQhfr nkc ds iQSyrh gSa dksf'kdk,¡ mRry
dkj.k iQwy tkrh gSa gks tkrh gSa

B. tc }kj dksf'kdkvksa → }kj dksf'kdk,¡ → vkarfjd dksf'kdk → jUèkz can gks
dk LiQhfr nkc de <+hyh gks tkrh gSa fHkfÙk utnhd tkrs gSaA
gks tkrk gS vk tkrh gS

fp=k 8.10 f}chti=kh ikSèkksa dh jaèkzh; fØ;k

2. ,dchti=kh ikSèkksa esa }kj dksf'kdk,¡ xqEcn ds vkdkj dh gksus ds lkFk&lkFk iQwys gq, Hkkx
dh fHkfÙk eksVh gksrh gSA

A. tc }kj dksf'kdk,¡ → iryh fHkfÙk okys   → eksVh nhokjsa vyx → jUèkz [kqy tkrs gSaA
LiQhfr gks tkrh gS Hkkx mHkj tkrs gSa c<+rh gS vyx gks tkrh gS

vkSj iQwy tkrs gSa

,slh èkkj.kk yacs le; ls Fkh fd LiQhfr esa cnyko vkus ls jUèkz [kqyrs vkSj can gksrs gSa] ysfdu
blesa LiQhfr fdl dkj.k ls de&T;knk gksrh gS] bl ckr dh O;k[;k djuk vko';d FkkA

fp=k 8.11 ,dchti=kh ikSèkksa esa jaèkzh; fØ;k
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vaèksjs (vnhfIr) esa vfHkfØ;k,¡
↓

izdk'kla'ys"k.k dh vuqifLFkfr ds
dkj.k CO

2
 dk ,d=k gksuk

↓
vEyrk esa o`f¼ ;k dkcksZfud vEy ds

fuekZ.k ds dkj.k pH esa deh
↓

'kdZjk dk LVkpZ esa cnyuk
↓

foys; dk lkanz.k ?kVuk
↓

ikuh dk cfg%ijklj.k
↓

LiQhfr nkc dk ?kVuk
↓

jUèkzksa dk can gksuk
(B) jaèkzksa dk vaèksjs esa can gks tkuk gSaA

1- LVkpZ 'kdZjk ifjdYiuk

;g ifjdYiuk izdk'k la'ys"k.k dh izfØ;k ds nkSjku 'kdZjk ds lkUnz.k esa c<+ksÙkjh ds vkèkkj ij
izdV gksrh gS vkSj tc fnu ds nkSjku ikuh dk vUr% ijklj.k jaèkzksa ds [kqyus ds fy, izsfjr djrk
gS vkSj blds foijhr bldk vFkZ cká ijklj.k dh fØ;k ds nkSjku 'kdZjk ds lkanz.k esa deh jkf=k
esa jaèkzks dks can djus dh izfØ;k dks iwjh djrk gSA }kj dksf'kdkvksa esa fnu ds nkSjku vk;s cnyko
vFkkZr~ izdk'k esa vkSj jkf=k esa vFkkZr~ vaèksjs esa uhps fn;s x;s gSaµ

izdk'k (nhfIr esa vfHkfØ;k,¡)
↓

izdk'kla'ys"k.k ds nkSjku CO2 dk mi;ksx
↓

CO2 dh deh ls pH c<+us esa enn
feyrh gS ;k thonzO; {kkjh; gks tkrk gSA

↓
LVkpZ dks 'kdZjk esa cnyuk

↓
foys; dk lkUnz.k c<+uk

↓
vU; ,ihMeZy dksf'kdkvksa ls var% ijklj.k }kjk

ikuh dk }kj dksf'kdkvksa rd tkuk
↓

}kj dksf'kdkvksa dk LiQhfr nkc c<+uk
↓

jUèkzksa dk [kqyuk

(A) jUèkzksa dk izdk'k esa [kqyuk

;g fl¼kar jaèkzh; xfr dh O;k[;k ugha dj ldrk gS tgk¡ ij }kj dksf'kdkvksa esa LVkpZ vuqifLFkr
jgrk gS ;k fiQj }kj dksf'kdkvksa esa DyksjksIykLV dh deh gksrh gS vkSj jkr esa jaèkz [kqyrs gSa vkSj
dqN ikSèkksa esa tSls ekaly (dSDVl) esa fnu ds le; esa jUèkz can gksrs gSaA

jUèkzksa ij iksVSf'k;e vk;u (K+) dk izHkko %

;g izekf.kr gks pqdk gS fd K+ vk;uksa ds ,df=kr gksus ls jaèkz [kqy tkrs gSa vkSj K+ vk;uksa esa
deh gksus ds dkj.k jaèkz can gks tkrs gSaA

fnu ds nkSjku }kjk dksf'kdkvksa jkf=k@vaèkdkj ds nkSjku }kj dksf'kdkvksa

}kjk K+ vk;uksa dks ,d=k djuk }kjk K+ vk;uksa dh la[;k esa deh

↓ ↓
foys; ds lkUnz.k esa o`f¼ foys; ds lkUnz.k esa deh

↓ ↓
LiQhfrrk esa o`f¼ LiQhfrrk esa deh

↓ ↓
jaèkz [kqyuk jaèkz dk can gksuk
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K+ vk;u ds vUr%xzg.k dks fuEu esa ls fdlh ,d }kjk larqfyr fd;k tkrk gSµ

(a) DyksjkbM (CI–) vk;uksa dk ,uk;u ds :i esa var%xzg.k % ;s dksf'kdk,¡ DyksjksIykLV jfgr
gksrh gSa vkSj DyksjkbM CI– vk;uksa dks ,uk;u ds :i esa ysus ls K+ vk;uksa dk varoZgu
larqfyr jgrk gSA

(b) dkcZfud vEyksa ls H+ vk;u ds ifjogu }kjk fudyuk % dqN ikSèkksa esa }kj dksf'kdkvksa
esa LVkpZ ik;k tkrk gSA dkcZfud vEy tSls eSysV dk ,d=k gksdj LVkpZ esa ifjorZu ls izdk'k
esa ekSfyd vEy curk gSA ;g dkcZfud vEy fo;ksftr gksdj eSysV vkSj H+ vk;u cukrk
gSA iksVSf'k;e eSysV ds lkFk vfHkfØ;k djds iksVSf'k;e eSysV cukrk gS ftlls foys; dk
lkUnz.k c<+ tkrk gSA

(c) iksVSf'k;e vk;uksa dk izos'k izksVkuksa (H+) ds ckgj fudyus ls larqfyr gksrk gSA

(iii) ,fClflZl vEy dk dk;Z

,slk ns[kk x;k gS fd feV~Vh esa ikuh dh deh ds nkSjku ;k fiQj izcy lkSj fofdj.k ds dkj.k
ls ,d ikni gkWeksZu ,fClfll vEy ifÙk;ksa esa ,d=k gks tkrk gS vkSj jaèkzksa dks can djus esa vge
Hkwfedk fuHkkrk gSA bl izdkj bldh vfèkd ek=kk esa ikuh dh deh ij jksd yxrh gSA izk;ksfxd
n'kkvksa dh fLFkfr esa Hkh tc ifÙk;ksa ij ,fClfll vEy fNM+dk tkrk gS rks }kj dksf'kdk,¡ can
gks tkrh gSa vkSj ikuh dh {kfr dks jksdk tk ldrk gSA

8.6.6 ok"iksRltZu dk egÙo

(i) ikuh ds vo'kks"k.k esa % ok"iksRltZu e`nk ls ikuh ds vo'kks"k.k dh nj dks izHkkfor djrk
gSA

(ii) ty xfr osx % ok"iksRltZu }kjk ty Åij dh vksj p<+rk gS vkSj dksf'kdk dh fjfDrdkvksaa
ls xqtjrk gSA ftlls dksf'kdk,¡ LiQhfr gks tkrh gSA ;g dksf'kdkvksa dks vkdkj vkSj izdkj
nsrk gS vkSj ,d ikSèks dks :i HkhA

(iii) [kfut yo.kksa dk ifjogu % ty dh èkkjk Åij dh vksj c<+rs gq, ?kqys [kfutksa dks ikSèks
ds fodkl ds fy, ys tkrh gSA ok"iksRltZu bu [kfutksa ds forj.k dks laiw.kZ ikSèks esa Hkstus
esas Hkh enn djrk gSA

(iv) BaMd % ok"iksRltZu ds nkSjku ikuh ds ok"iu ls ifÙk;k¡ BaMh jgrh gSA

(v) xehZ ls gksus okyh {kfr ls cpko % dqN ikSèkksa tSls dSDVl ok"iksRltZu dks de djds ikuh
lafpr j[krk gSA ;g ikuh ikS/ksa dks mPp rkieku vkSj rhoz /wi ls cpkrk gSA

jaèkz ges'kk fnu ds le; dkcZu MkbZvkDlkbM dks vo'kksf"kr djus ds fy, [kqys jgrs gSa vkSj ,d
egÙoiw.kZ izfØ;k izdk'kla'ys"k.k ds fy, vkWDlhtu dks NksM+rs jgrs gSaA tc jaèkz bl egÙoiw.kZ xSlh;
fofue; ds fy, vDlj [kqys jgrs gSa rks tyok"i dk ckgj fudyuk fu;af=kr ugha fd;k tk ldrk
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gSA bl izdkj ,d csdkj dh fØ;k esa ikuh dh xfr gksrh gS tks fd jksdh ugha tk ldrh] D;ksafd
dqN egÙoiw.kZ dk;Z djus ds fy, jaèkzksa dks [kqyk jguk pkfg, ftlls fd fnu ds le; izdk'k
la'ys"k.k ds fy, dkcZu MkbZvkWDlkbM dk vo'kks"k.k fd;k tk ldsA ;gh og dkj.k gS ftlds
fy, dfVZl (1926) us ok"iksRltZu dks ,d t:jh cqjkbZ dgdj lEcksfèkr fd;k gSA

jaèkzh; xfr dks izHkkfor djus okys dkjd % dksbZ Hkh n'kk tks }kj dksf'kdkvksa dh LiQhfr dk
dkj.k gksrh gS ogh jaèkzh; xfr dk dkj.k Hkh gksxh%

1- }kj dksf'kdkvksa ds foy;u dk lkUnz.k ftlds }kjk }kj dksf'kdkvksa esa ikuh dh xfr gksrh gSA
og bu dksf'kdkvksa dks vkSj n`<+ cukrk gSA

2- }kj dksf'kdkvksa esa mifLFkr DyksjksIykLV izdk'k dh mifLFkfr esa izdk'k la'ys"k.k fØ;k dk
dkj.k gksrk gS vkSj rc }kjk dksf'kdkvksa esa 'kdZjk ,d=k gksrh gSA

3- }kj dksf'kdkvksa esa iksVsf'k;e vk;uksa dk lkUnz.k gksrk gSA

8.6.7 izfrok"iksRltZd (Anti transpirants)

cgqr&lh vukt dh iQlysa lw[ks ekSle esa cgqr de mRiknu nsrh gS ,slk blfy, Hkh gksrk gS D;ksafd
ikSèks dh tM+ksa }kjk lks[kk x;k ikuh ok"iksRltZu }kjk gqbZ ikuh dh {kfr ls dgha vfèkd gksrk gSA
ok"iksRltZu dh nj dks de djus ds fy, fofHkUu izdkj ds jlk;uksa dk fNM+dko djrs gSa ftUgsa
izfrok"iksRltZd dgrs gSa] fNM+drs gSaA ;s jlk;u CO2 xzg.k djus dh izfØ;k dks izHkkfor ugha
djrs gSaA nks rjg ls ok"iksRltZu esa deh ds y{; dks izkIr fd;k tk ldrk gSA

1- jlk;u tSls fiQukby ejD;wfjd ,slhVsV (PMA) vkSj ,fClfld vEy (ABA) vkaf'kd :i
ls jaèkzksa dks can djds dqN gn rd ok"iksRltZu dks jksdrk gSA

2- dqN ekse tSls inkFkZ tSls flfydu beY'ku iÙkh ds Åij f>Yyh tSlk vkoj.k cuk ysrh
gS vkSj CO2 xzg.k djus dh izfØ;k jaèkz dh gq, fcuk Hkh izHkkfor gh djrh gSA

fcUnqlzko (Guttation) % vDlj ,slk ns[kk x;k gS fd lqcg&losjs cwanksa dh 'kDy esa 'kkdh; ikSèkksa
dh ifÙk;ksa ds fdukjksa ;k fljksa ij NksVh&NksVh ty dh cwans fn[kkbZ iM+rh gSA (fp=k 8.12a) ,sls
ikSèksa ftuesa ok"iksRltZu dh nj de gks vkSj ewy nkc (root pressure) vfèkd gks rks ;s nzoh;
ty f'kjkvksa ds vafre Nksj ij fn[kkbZ nsrk gSA

& ;g fof'k"V jpuk okys fNnz ftUgsa gkbMsFkksM dgrs gSa f'kjkvksa ds vafre Nksj ij mifLFkr gksrs
gSaA

& ;g ?kkl dh ubZ&ubZ ikSaèkks esa lkekU;r;k% ikbZ tkrh gS vkSj lnkcgkj o"kkZ ouksa esa xehZ vkSj
vknZz jkrksa ds dkj.k ik;s tkrs gSaA VekVj vkSj uLVjf'k;e blds lkekU; mnkgj.k gSaA
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1- ikuh ty dh cwanksa ds :i esa ckgj
vkrk gSA

2- ;g izfØ;k fo'ks"k fNnzksa gkbMsFkksMl }kjk
gksrh gSA

3- ;g jkr esa vkSj de rkieku ij gksrh
gSA

4- ty ikuh esa ?kqys gq, [kfut inkFkks± ds lkFk
ckgj fudyrk gSA blesa ued vkSj ,sehuks
,flM ik, tkrs gSaA

5- ;g vfHkfØ;k ml c<+s ewy nkc ds dkj.k
gksrk gS tc okoh; izjksg ru; esa ru c<+rk
gS tc tM+ksa ds }kjk ty dk vo'kks"k.k]
ok;oh; vaxksa ls ok"iksRltZu dh vis{kk
vf/d gksrk gSA

f'kjkvksa ds
vfUre
fljs ij
ty dh
cwans

gkbMsFkksM fNnz

ok;qdks'k

,fiFkhe

f'kjkUr

tkbye

ckg~;Ropk

fp=k 8.12 (a) uLVjf'k;e dh iÙkh ds fljksa esa fcanqlzko dks fn[kkrs gq,
(b) iÙkh ds ÅèokZèkj dkV esa gkbMsFkksM dks n'kkZrs gq,

ok"iksRltZu fcUnqlzko

1- ikuh tyok"i ds :i esa ckgj fudyrk gSA

2- ;g izfØ;k jaèkzksa@D;wfVdy vkSj okrjaèkksa
}kjk gSA

3- ;g fnu ds le; vkSj mPp rkieku ij
gksrk gSA

4- ty ok"i 'kq¼ ty ds :i esa ckgj
fudyrk gS vkSj mlesa dksbZ Hkh [kfut ugha
ik;k tkrk gSA

5- c<+k gqvk ok"iksRltZu ,d HkkSfrd vfHkfØ;k
gS (nsf[k, vkltu HkkSfrd cy fl¼kar)

ikBxr iz'u 8.3

1- }kj dksf'kdkvksa esa ml nkc dk uke crkb, tks jaèkzksa ds [kqyus vkSj can gksus ds fy, ftEesokj
gS\

............................................................................................................................
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2- ,dchti=kh; vkSj f}chti=kh; ikniksa esa }kj dksf'kdkvksa ds vkdkj crkb,A

............................................................................................................................

3- jaèkz vkSj gkbMsFkksM esa dksbZ ,d varj crkb,\

............................................................................................................................

vkius D;k lh[kk\

ikuh dh xfr ,d dksf'kdk ls nwljh dksf'kdk rd dksf'kdkvksa ds ty foHko ds Åij fuHkZj
djrh gSA

ty ges'kk fuEu foys; lkUnz.k (mPp ty foHko) okys {ks=k ls mPp foys; lkUnz.k (fuEu
ty foHko) dh rjiQ xfr djrk gS ;kfu bldk vFkZ gS fd ty ds foHko izo.krk ds lkFk
xfr djrk gSA

vf/d lkUnz.k okys foy;u dk ijklj.kh; foHko mPp gksrk gS bls igys ijklj.kh; nkc
dgk tkrk FkkA

ijklj.kh; nkc dks ÅtkZ ds lanHkZ esa O;Dr djrs gSaA ty ges'kk mPp Lora=k ÅtkZ okys {ks=k
ls fuEu Lora=k ÅtkZ okys {ks=k esa xfr djrk gSA

ty LFkSfrd fdlh foy;u ds ikuh dks ckgj fudkyus dh {kerk gSA bldk ikbZ (ψ) 'kCn
ls iznf'kZr fd;k tkrk gSA ;g nzo ds lkUnz.k vkSj ckgjh nkc ds dkj.k izHkkfor gksrk gSA

& 'kq¼ ty dk ψ = 0

& vfèkd foys; vFkkZr~ fuEu ty foHko

& ,d ,slk foy;u ftldk ty foHko 'kq¼ ty dh rqyuk esa de gksrk gSA

& foy;u dk ty foHko ,d udkjRed vad gksrk gS bldk vFkZ gS 'kwU; ls de

ikSèks ty dk vo'kks"k.k viuh tM+ksa eq[;r% ewyjkseksa }kjk e`nk ls ijklj.k }kjk djrs gSaA thonzO;
esa ikuh dh c<+h gqbZ ek=kk ds dkj.k dksf'kdk fHkfÙk ds Åij ,d LiQhfr nkc iM+rk gSA

dksf'kdk fHkfÙk }kjk yxk;k x;k leku vkSj foijhr cy dks fHkfÙk nkc dgrs gSaA

e`nk esa ty] xq#Roh; ty] vknzZrkxzkgh ty (ikSèkksa ds fy, vR;ar vYiek=kk esa  miyCèk)
vkSj dsf'kdh; ty (ikSèks ds fy, vR;fèkd ek=kk esa miyCèk) :i esa jgrk gSA

ewyjkse }kjk vo'kksf"kr gksus okyk ty dk cgko tkbye okfgdkvksa esa eq[;r% viyod
(,iksIykLV) iFk }kjk vkxs gksrk gSA

tkbye okfgdkvksa ls ifÙk;ksa dh vksj tkus okyk ty ty foHko izo.krk }kjk tSlk fd
lalatu&ruko fl¼kUr }kjk (loZekU; LohÑr) xfr djrk gSA
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ikSèkksa esa ja/zksa }kjk ikuh ds ok"iksRltZu ;k ok"ihdj.k ls ,d f[kapko iSnk gksrk gS ftlls ikuh
,d dkWye dh rjg Åij tkrk gS ;g ok"iksRltZu }kjk mRiUu lalatu vkSj ruko cy ds dkj.k
gksrk gSA

dqN ikSèkksa esa mPp ewy nkc rFkk fuEu ok"iksRltZu ds dkj.k fcanqlzko gksrk gSA

}kj dksf'kdkvka dh LiQhfrrk dks LVkpZ ds 'kdZjk esa ifjorZu esa gqbZ c<+ksrjh }kjk rFkk K+

vk;uksa ds lap;u }kjk le>k;k tk ldrk gSA

fofHkUu i;kZoj.kh; dkjd tSlsµrkiØe] izdk'k] ok;q] vknzZrk vkSj vkarfjd dkjd tSls iÙkh
dh lajpuk vkSj tM+&izjksg vuqikr ok"iksRltZu dks izHkkfor djrs gSaA

ok"iksRltZu u dsoy jlkjksg.k djrk gS cfYd ;g BaMd Hkh iznku djrk gS vkSj ikSèks dks Å"eh;
{kfr ;kfu xehZ ls Hkh cpkrk gSA

tc ok"iksRltZu dh nj ty vo'kks"k.k dh nj ls vf/d gksrh gS rks ;g ikSèks ds eqj>kus dh
vLFkk;h izfØ;k (vLFkk;h Eykuu - temporary wilting) dks n'kkZrk gSA

tc dksbZ ikni e`nk esa ikuh dh deh ds dkj.k eqj>krk gS rks ;g fLFkfr LFkk;h Eykuu
(permanent wilting) dgykrh gsS

ikBkar iz'u

1- ikSèkksa esa nks izdkj ds fuf"Ø; vo'kks"k.kksa ds uke crkb,\

2- folj.k fdl izdkj ls ikSèkksa ds fy, egÙoiw.kZ gS\

3- mu fofHkUu dkjdksa ds uke crkb, tks ikSèkksa esa ijklj.k dh izfØ;k dks izHkkfor djrs gSa\

4- LiQhfr nkc vkSj fHkfÙk nkc esa varj crkvks\

5- f}chti=kh ikSèkksa esa jaèkzh; fØ;k dh izfØ;k ij ppkZ dhft,\

6- dksbZ Hkh pkj mu dkjdksa dk o.kZu dhft, ftuls ikSèks esa ok"iksRltZu izHkkfor gksrk gS\

7- iksVsVks vkWLeksehVj }kjk ijklj.k izfØ;k dks iznf'kZr djus okys ,d iz;ksx dk o.kZu dhft,\

8- ikSèkksa esa ikuh dks Åij Hkstus ds vklatu ruko fl¼kar dh ppkZ dhft,\

9- foys; inkFkks± ds LFkkukarj.k izfØ;k dk o.kZu dhft,\ ikSèkksa esa foys; inkFkks± ds LFkkukarj.k
dh lcls mi;qDr fl¼kar dk uke crkb;s\ bl fl¼kar dks fdlus izLrkfor fd;k\

10- ikSèkksa esa ty dh xfr ds layod (symplast) vkSj vilayod (Apoplast) (iFk) ds chp
varj Li"V dhft,A

11- ok"iksRltZu dh ifjHkk"kk fyf[k,A

12- iqjkus ikSèkksa dh Nky esa ftu fNnzksa ds }kjk ok"iksRltZu gksrk gS] muds uke crkb;s\

13- ok"iksRltZu dks ,d vko';d cqjkbZ (gkfudkjd izfØ;k) D;ksa ekuk tkrk gS\

14- fdlh ml fof/ dk o.kZu dhft, ftlls e#LFkyh; ikSèks ok"iksRltZu dks jksdrs gSaA

15- ok"iksRltZu vkSj fcUnqlzko ds chp ,d eq[; varj crkb,A
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8.1 1- v.kqvksa dh xfr muds mPp lkUnz.k okys {ks=k ls fuEu lkUnz.k okys {ks=k esaA

2- ijklj.k ds fy, vèkZikjxE; f>Yyh dh vko';drk gS tcfd folj.k ds fy, vko';d
ughaA

3- folj.kA

4- jDr dksf'kdkvksa ls ikuh ckgj fudysxk vkSj os fldqM+sxhaA

5- tc dksf'kdkvksa dks vfrijklkjh foy;u esa j[kk tkrk gSA

6- var% 'kks"k.kA

8-2 1- tM+saA

2- ikSèkksa dh dksf'kdkvksa ds chp esa dksf'kdknzO; lacaèkA

3- Ýyks,e }kjkA

4- tM+ksa ls ifÙk;ksa rd ty vkSj [kfutksa dk tkuk (xfr djuk) tks fd tehu ls ikSèkksa
ds fljksa rd gksrk gSA

5- xq#Roh;] vknzZrkxzkgh vkSj dsf'kdh; tyA

8-3 1- LiQhfr nkcA

2- f}chti=khµo`Dd ds vkdkj dh

,dchti=khµxqnk ds vkdkj dh

3- jaèkzµifÙk;ksa dh lrg ij ik;s tkus okys fNnz ftuls ikuh tyok"i ds :i esa folfjr
gksrk gSA

gkbMsFkksMµifÙk;ksa ds fdukjksa ij ik;s tkus okys fof'k"V fNnz ftuls ikuh cwanksa ds :i
esa ckgj fudyrk gSA
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9

ikniksa esa iks"k.kµ[kfut iks"k.k

vkius dHkh&dHkh ns[kk gksxk fd xeys esa yxk ikSèkk lw;Z dk izdk'k ,oa i;kZIr ty feyus ds
ckn Hkh o`f¼ ugha dj ikrkA mldh ifÙk;k¡ ihyh ,oa nqcZy utj vkrh gSaA ml ikSèksa esa Bhd <ax
ls iQwy Hkh ugha yxrsA ;g fLFkfr bl ckr dh lwpd gS fd ml ikSèks dks og lc ugha fey jgk
gS tks mls lkekU; o`f¼ ,oa fodkl ds fy, vko';d gSA

vfèkdka'k fLFkfr;ksa esa feV~Vh esa ,d vFkok vfèkd [kfut rÙoksa dh deh ;k U;wurk gksrh gSa blfy,
vkius fdlkuksa dks feV~Vh esa [kkn Mkyrs gq, ns[kk gksxkA bl ikB esa vki ikSèkksa esa [kfut iks"k.k
ds egÙo ds ckjs esa lh[ksaxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

[kfut iks"k.k (mineral nutrition), c`gr~iks"kd rÙo (macro-nutrient elements) ,oa lw{e
iks"kd rÙo (micro-nutrient elements), dh ifjHkk"kk ns ldsaxs_

ty laoèkZu (Hydroponics) rFkk ok;o laoèkZu (aeroponics) ds lanHkZ esa [kfut rÙoksa ds
dk;Z le>k ik,¡xs_

c`gr ,oa lw{e iks"kd rÙoksa dh mi;ksfxrk dks lwphc¼ dj ik,¡xs_

c`gr ,oa lw{e iks"kd rÙoksa ds U;wurk&y{k.k (deficiency symptoms) crk ldsaxs_

Loiks"kh (Autotrophic) rFkk fo"keiks"kh (Heterotrophic) iks"k.k esa varj crk ldsaxs_

e`rthoh (Saprophytic) rFkk ijthoh (Parasitic) ikniksa esa iks"k.k dh fofèk dk o.kZu dj
ldsaxsA

9.1 ikni iks"k.k D;k gS

tSlk vki tkurs gSa fd leLr thoèkkfj;ksa dks thfor jgus] o`f¼ ,oa tuu djus ds fy, Hkkstu
dh vko';drk gksrh gS_ blfy, izR;sd tho  dks o`f¼ dh vko';drkvksa ds fy, Hkkstu xzg.k
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dj mlds [kk| vo;oksa (constituents) dk mi;ksx djrs gSaA Øfed izfØ;kvksa }kjk ikSèkk [kk|
la'ys"k.k rFkk mldk ljy inkFkks± esa fo?kVu djrk gS vkSj varr% fofHkUu thou dk;ks± esa mu inkFkks±
dk mi;ksx djrk gSA vr% ikni iks"k.k  og izfØ;k gS ftlesa [kk| la'ys"k.k] mldk fo?kVu
rFkk 'kjhj dh fofHkUu izfØ;kvksa ds fy, mudk mi;ksx gksrk gSA

Hkkstu ds jklk;fud inkFkks± dks iks"kd rÙo (nutrients) dgrs gSa] tSls CO2, ty] [kfut yo.k]
dkcksZgkbMªsV] izksVhu] olk] bR;kfnA gjs ikSèks ty ,oa CO2 tSls ljy rÙoksa ls izdk'kla'ys"k.k }kjk
viuk Hkkstu Lo;a cuk ldrs gSa vr% mUgsa Loiks"kh (autotrophs - auto-self - trophs-feeding)

dgrs gSaA ijarq vgfjr ikSèks ,oa dqN vU; tho tks Lo;a Hkkstu ugha cuk ldrs rFkk gjs
ikniksa ls iks"k.k izkIr djrs gSa mUgsa fo"keiks"kh vFkok ijiks"kh (heterotrohs; hetero - different)

dgrs gSaA

9.2 [kfut iks"k.k (Mineral nutrition)

vc ge foospuk djsaxs fd dSls ikSèkksa dks iks"kd rÙo izkIr gksrs gSaA vki tkurs gSa fd dkcksZgkbMªsVksa
dk la'ys"k.k izdk'kla'ys"k.k }kjk gksrk gSA bu dkcksZgkbMªksVksa esa dkSu ls rÙo mifLFkr gksrs gSa\

dkcksZgkbMªsV] olk ,oa izksVhu esa eq[; rÙo dkcZu] gkbMªkstu ,oa vkWDlhtu gksrs gSaA bu rhu rÙoksa
ds lkFk&lkFk ikSèkksa dks thfor jgus ds fy, vkVk vusd rÙoksa dh vko';drk gksrh gSA bu lHkh
dks izk;% [kfut iks"k.k dgrs gSaA ;s yo.k :i esa ikniksa ds tM+ ra=k }kjk vo'kksf"kr gksrs gSaA ikSèks
dSls [kfut rÙoksa dks izkIr djrs gSa vkSj mUgsa viuh o`f¼ ,oa fodkl ds fy, mi;ksx esa ykrs gSa]
blds vè;;u dks [kfut iks"k.k dgrs gSaA

;fn ikSèkksa dks [kfut ugha feyrs rks fo'ks"k rÙo dh deh ls fof'k"V y{k.k izdV gks tkrs
gSaA dqN ,slh fofèk;k¡ gSa ftuls [kfutksa dh vko';drk Kkr dh tk ldrh gSA buesa ls dqN uhps
nh xbZ gSa%

9.3 [kfut rÙoksa dh vko';drk Kkr djus dh fofèk;k¡

ikni [kfut rÙoksa dks foy;u (solution) ds :i esa vo'kksf"kr djrs gSaA vr% ikSèkksa dks ,sls ty
esa mxk;k tk ldrk gS ftlesa [kfut yo.kksa dh fuf'pr ek=kk gS rFkk ikSèks dk ok;oh; Hkkx ckgj
,oa izdk'k esa [kqyk gksA

,slh rduhd ftlesa ikSèks dks iks"kd&foy;u esa e`nk&jfgr mxk;k vFkkZr~ loaèkZu fd;k
tk,] mls gkbMªksiksfuDl (hydroponics/water culture) ;k ty laoèkZu dgrs gSaA

teZuh ds ouLifrK twfy;l okWu lkDl us 1980 esa lcls igyh ckj bl rduhd dks
n'kkZ;k FkkA

ty laoèkZu ds iz;ksxksa esa uoksn~fHknksa ikSèkksa (seedlings) dks ,sls ty esa mxk;k tkrk gS ftlesa fo'ks"k
iks"kd rÙo fuf'pr vuqikr esa mifLFkr gksrs gSaA tM+ra=k dks vkWDlhtu dh i;kZIr ek=kk miyCèk
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djus ds fy, fuR;Øe rst xfr ls gok@ok;q ds cqycqys izokfgr djrs gSaA laoèkZu foy;u esa lHkh
vko';d iks"kd rÙo lfEefyr fd, tkrs gSaA dsoy ml ,d ds vykok ftldh fof'k"Vrk dks
tkuuk gSA vc blesa mxk, ikSèks dh rqyuk ml ikSèks ls dh tkrh gS tks leLr vko';d iks"kd
rÙo ;qDr laoèkZu foy;u esa mxk;k gqvk gks (fu;=k.k iz;ksx = control experiment)A

fp=k 9.1 ikSèks dk iks"kd foy;u laoèkZu iz;ksx

ty laoèkZu iz;ksx ls ge tku ikrs gSa %

(i) ikSèks dh lkekU; o`f¼ ds fy, dkSu&lk rÙo vfuok;Z gSA

(ii) dkSu&lk rÙo vfuok;Z ugha gS vkSj nwljs rÙoksa ds lkFk vo'kksf"kr gks tkrk gSA

(iii) izR;sd [kfut rÙo dh vko';drk fdruh ek=kk esa gSA

gkbMªksiksfuDl ls chtjfgr [khjs] VekVj ,oa lykn dk liQy okf.kfT;d mRiknu gks jgk gSA

ok;o laoèkZu (aeroponics) : ok;o laoèkZu Hkh ty laoèkZu tSlh gh ,d rduhd gS ftlesa ikSèks
dks ok;q ;k dqgklk okys okrkoj.k esa cxSj e`nk ds mxk;k tkrk gSA

ok;o laoèkZu ikni ,slh rduhd gS ftlesa ikSèkksa dh tM+ksa dks ok;qeaMy esa mifLFkr ueh miyCèk
djkbZ tkrh gSA ,d fo'ks"k izdkj ds fMCcs esa tM+&;qDr ikSèks dks bl izdkj j[kk tkrk gS fd mldk
izjksg ckgj ok;q esa [kqyk gks rFkk tM+sa fMCcs ds vanj gksA bl fMCcs esa vknZz okrkoj.k gksrk gS tks
daI;wVj }kjk fu;af=kr gksrk gSA tM+ksa ij vYi vofèk ds fy, gkbMªks&,VksekbTM ty ;k iks"kd foy;u
dh iQqgkj Mkyh tkrh gSA ;g fofèk gky gh esa fodflr gqbZ gS D;ksafd bl rduhd ls laofèkZr
fd, gq, ikSèkksa esa tM+ jkseksa dh vR;fèkd o`f¼ gksrh gS] vr% ;g fofèk vuqlaèkku gsrq cgqr ykHknk;d
gSA ok;o laoèkZu ls vkfyo vkSj lkbVªl ds ikni liQyrk iwoZd mxk, x, gSaA

gok tkus okyh uyh

iks"kd rRoksa okyk foy;u

ikuh vkSj iks"kd rRoksa
dks Mkyus ds fy, dhi

:bZ
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ikBxr iz'u 9.1

1- iks"kd rÙo D;k gSa\

............................................................................................................................

2- ok;o laoèkZu (aeroponics) dh ifjHkk"kk nhft,A

............................................................................................................................

3- ty laoèkZu esa iks"kd foy;u dk okru (aeration) D;ksa vko';d gS\

............................................................................................................................

9.4 vfuok;Z [kfut rÙo (Essential mincral elements)

vkidks Kkr gS fd vHkh rd 112 rÙoksa dh [kkst gks pqdh gSA vki mRlqd gksaxs fd D;k ikSèkksa
dks [kfut iks"k.k ds fy, lkjs 112 rÙoksa dh vko';drk gksrh gS\ vfèkdka'k [kfut rÙo feV~Vh
esa mifLFkr gksrs gSa rFkk ikSèkksa dh tM+ksa }kjk vo'kksf"kr gksrs gSaA ijarq lkjs rÙo vfuok;Z ugha gksrs
gSaA dsoy 17 rÙo ikniksa ds fy, vfuok;Z le>s tkrs gSaA vc ge rÙo dh vfuok;Zrk ifjHkkf"kr
djus dh dlkSVh dk vkèkkj le>saxsA

9.4.1 rÙoksa dh vfuok;Zrk tkuus dh dlkSVh dk vkèkkj

ikSèks dh LoLFk o`f¼ ds fy, tks iks"kd rÙo vfuok;Z gksrs gSa mUgsa vfuok;Z iks"kd rÙo ;k vfuok;Z
rÙo dgrs gSaA feV~Vh ls tM+sa djhc 60 rÙo vo'kksf"kr djrh gSaA ;g fl) djus ds fy, fd dkSu
lk rÙo vfuok;Z gS] fuEufyf[kr vkèkkj iz;ksx esa fy, tkrs gSaA

(i) ,d vfuok;Z rÙo ikni dh lkekU; o`f¼ rFkk tuu iw.kZ :i ls vko';d gksrk gSA

(ii) ml rÙo dh vko';drk cgqr fof'k"V gksrh gS rFkk dksbZ vU; rÙo mls foLFkkfir  ugha
dj ldrkA

(iii) ;g rÙo ikni iks"k.k esa lhèks lfUufgr gksrk gSA

mnkgj.k % eSXuhf'k;e ,d vfuok;Z rÙo ekuk tkrk gS D;ksafd og DyksjksfiQy v.kq fuekZ.k ds
fy, vko';d gSA bldh U;wurk ls ifÙk;k¡ ihyh iM+ tkrh gSA

9.4.2 vfuok;Z rÙoksa ds izdkj

vfuok;Z rÙoksa dh vko';drk de  vFkok vfèkd ek=kk esa gks ldrh gSA vr% bUgsa nks [kaMksa esa
ck¡Vk x;k gSA
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lw{e rÙo@lw{e iks"kd rÙo c`gr rÙo@c`gr iks"kd rÙo

de ek=kk esa budh vko';drk gksrh gS tSls lkis{kr% vfèkd ek=kk esa vko';drk gksrh gS
0-1 feyhxzke izfr xzke 'kq"d iznkFkZ dk tSls 1&10 feyhxzke izfr xzke 'kq"d
(0.1 mg per gram of dry matter) ;k blls de dhA inkFkZ dk
bUgsa lw{e ekf=kd rÙo (trace elements) Hkh dgrs gSaA

mnkgj.k % eSaxuht] cksjkWu] dkWij] ekWfyfCMsue] mnkgj.k % dkcZu] gkbMªkstu] vkWDlhtu] iQ+kWLiQ+ksjl]
ykSg] ftad rFkk Dyksjhu cgqr lw{e ek=kk esa iksVsf'k;e] dSfY'k;e rÙo eSaXuhf'k;e]

vko';d gksrs gSaA ukbVªkstu] lYiQ+jA

9.4.3 ikniksa ds vfuok;Z rÙoksa ds lzksr

vfuok;Z rÙoksa ds izdkj i<+us ds ckn vc ge muds lzksrksa ds ckjs esa tkusaxsA vfèkdka'k vfuok;Z
rÙo feV~Vh (e`nk) ls izkIr gksrs gSa rFkk dqN ok;qeaMy lsA uhps nh xbZ lkj.kh esa fofHkUu rÙoksa
ds lzksr vafdr fd, x, gSaA

lkj.kh 9-1 vfuok;Z rÙoksa ds lzksr

rÙo rÙoksa ds lzksr

dkcZu ok;qeaMy (ok;q) ls CO2 ds :i esa izkIr gksrk gSA

vkWDlhtu ok;q vFkok ty ls v.kq ds :i esa vo'kksf"kr gksrh gSA izdk'k
la'ys"k.k ds nkSjku ikniksa esa Hkh curh gSA

gkbMªkstu ikSèkksa esa izdk'kla'ys"k.k ds le; ty ls fu"dkf"kr  gksrh gSA

ukbVªkstu ikSèkksa }kjk feV~Vh ls ukbVªsV vk;u (NO-3) vFkok veksfu;e
vk;u (NH4

+) ds :i esa vo'kksf"kr gksrh gSA dqN thok.kq tSls
lkbukscSDVhfj;k ok;qeaMy ls ukbVªkstu dk lhèks fLFkjhdj.k dj
nsrs gSaA

iksVSf'k;e] dSfY'k;e] ,slh feV~Vh ls vo'kksf"kr gksrs gSa tks 'kSy ;k pV~Vku
ykSg] iQkWLiQksjl] ds vi{k; ls curh gSa vr% bUgsa [kfut rÙo dgrs gSaA ;s vk;u
lYiQj] eSXuhf'k;e ds :i esa Hkh vo'kksf"kr gksrs gSa tSls] K+, Ca2+, Fe3+,

H2PO4–, H2PO4
 ;k HPO4

2– bR;kfnA

ikBxr iz'u 9.2

1- ikniksa dks vkWDlhtu fdl :i esa izkIr gksrh gS\
............................................................................................................................
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2- EkkWfyfCMsue ,d lw{eiks"kd rÙo gSA dkj.k crkb,\

............................................................................................................................

3- dkcZu] vkWDlhtu] iksVSf'k;e rFkk lYiQj dks c`gr~ iks"kd rÙo D;ksa dgrs gsa\

............................................................................................................................

9.5 c`gr~ rFkk lw{e iks"kd rÙoksa dh mi;ksfxrk

vfuok;Z rÙo fofHkUu dk;Z djrs gSaA os ikni dksf'kdkvksa esa vusd mikip;h fØ;k,¡ (metabolic

processes) dk;kZfUor djrs gSa tSls dksf'kdk dh LiQhfr (turgidity) dks cuk, j[kuk] bysDVªkWu
dk vfHkxeu, f>Yyh ikjxE;rk rFkk ,atkbe lfØ;rkA  vfuok;Z rÙo tSo v.kq rFkk dks,Utkbe
ds vko';d ?kVd gSaA c`gr~ ,oa lw{e iks"kd rÙoksa ds fofHkUu dk;Z rkfydk 9.2 esa fn, x, gSaA

rÙoksa dk xzg.k ftl :i esa fd;k tkrk gS rFkk muds dk;Z fuEu rkfydk esa (9.2) esa le>k,
x, gSa%

rkfydk 9-2 vfuok;Z rÙo rFkk muds dk;Z

rÙo rÙoksa ds :i ikni {ks=k ftlesa dk;Z
ftlesa oks rÙo dh

xzg.k fd, tkrs gSa vko';drk gS

ukbVªkstu] N NO-
2, NO-

3 leLr Ård] fo'ks"k :i vehuks vEy] izksVhu] U;wfDyd
vFkok NH4

+ vk;u ls foHkT;ksrd Ård vEy] foVkfeu] gkWeksZu]
dks,Utkbe] ATP rFkk i.kZgfjr
ds la'ys"k.k ds fy, vko';dA

iQ+kWLiQ+ksjl] P H2 PO_
4 vFkok mikip;h de lfØ; U;wfDyd vEy] iQkWLiQksfyfiM]

HPO4
2– dksf'kdkvksa ls cus r#.k ATP, NAD ,oa NADP ds

Årdksa la'ys"k.k esa vko';d_ dksf'kdk
f>Yyh ,oa dqN izksVhu dk
vko';d ?kVd gSA

iksVSf'k;e] K K+ foHkT;ksrd Årdksa] mu ,atkbeksa ds lfØ;.k ds fy,
dfydkvksa] ifÙk;ksa ,oa tks K+/Na+ iai gsrq lfØ;
ewy 'kh"kZ ifjogu (active transport) esa

vko';d gSa] dksf'kdkvksa esa
èkuk;u&_.kk;u larqyu (cation

anion balance) gsrqA jaèkzksa dk
[kqyuk ,oa can gksus dks fu;af=kr
djrk gSA ikni dh dksf'kdk&
jlèkkuh esa dksf'kdk jl (cell sap) esa
mifLFkr] dksf'kdk dh LiQhfr
cuk, j[kus esa enn djrk gSA
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dSfY'k;e] Ca Ca2+ foHkT;ksrd ,oa foHksfnr ikl&ikl dh dksf'kdk fHkfÙk;ksa ds
gksrs Årdksa dhA iqjkuh eè;iVfydk esa Ca iSDVsV ds
;k o`) ifÙk;ksa esa lafpr :i esa mifLFkr mu ,Utkbeksa

dks lfØ; djrh gS tks ewy
rFkk izjksg 'kh"kZ dh o`f¼ ds fy,
vko';d gSA lkekU; dksf'kdk&
fHkfÙk ds ifjoèkZu esa enn djrk
gSA dksf'kdk& foHkktu ,oa
dksf'kdk&ifjoèkZu gsrq vko';d gSaA

eSXuhf'k;e] Mg2+ ikni dh ifÙk;k¡ DyksjksfiQy ds v.kq dk ?kVd gSA
Mg iQ+kWLiQsV mikip;u ds ,Utkbeksa dks

lfØ; djrk gSA DNA ,oa
RNA ds la'ys"k.k ds fy,
egÙoiw.kZ gSA jkbckslksEl dh
mibdkb;ksa dks tksM+us esa
vko';dA

lYiQj S SO4
2– LraHk ,oa ewy 'kh"kZ rFkk ,ehuks vEy flLVhu (Cysteine)

ikniksa dh r#.k ifÙk;k¡ ,oa ehfFk;ksfuu (methionine) dk
?kVd vr% dqN izksVhuksa dk ?kVd
gSA dks,atkbe A, foVkfeu] Fkkbehu]
ck;ksfVu ,oa iQ+SjsMkWfDlu esa
mifLFkr gksrk gSA ysX;weh ikniksa
esa xzafFkdk fuekZ.k dks c<+krk gSA

ykSg Fe Fe3+ ifÙk;k¡ ,oa cht DyksjksfiQy ds la'ys"k.k ds fy,
vko';d gSA iQ+SjsMksfDlu
(ferredoxin) ,oa lkbVksØkse
(cytochrome) dk ,d ?kVd
gSA dSVsyst+ (catalase) ,atkbe dks
lfØ; djrk gSA

eSaXuht+] Mn Mn2+ leLr Ård] ifÙk;ksa dh izdk'k la'ys"k.k] 'olu ,oa N2

f'kjkvksa ds chp lafpr mikip; ds vusd ,Utkbeks dks
gks tkrk gSA lfØ; djrk gSA DyksjksfiQy b

ds fy, bysDVªkWu nkrk (electron

doner) dk dk;Z djrk gSA 'olu
ds nkSjku fudkcksZDlhdj.k
decarboxylation) vfHkfØ;k esa
lfUufgr gksrk gSA

ekWfyfCMsue] MoO2
2– leLr Ård fo'ks"kdj ukbVªkstu fLFkjhdj.k@;kSfxdhdj.k

Mo tM+ksa esa ds fy, vko';d gSA ukbVªsV ;k
;kSfxdhdj.k ukbVªsV fjMDDVst+
(nitrate reductase) ,atkbe dks
lfØ; djrk gSA
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cksjkWu] B BO3
3– vFkok ifÙk;k¡ ,oa cht ty ,oa dSfY'k;e ds varxzZg.k

B4O7
2– dks c<+krk gSA foHkT;ksrd

dh lfØ;rk ,oa ijkx
ufydk dh o`f¼ ds fy,
vko';d gSA dkcksZgkbMªsV ds
LFkkukarj.k (translocation) esa Hkkx
ysrk gSA

rk¡ck (dkWij)] Cu2+ leLr Ård vkWfDlMst+ (Oxidase) ,Utkbe ,oa
Cu IykLVkslkbfuu (plastocyanin)

dk ?kVd gSA izdk'k la'ys"k.k esa
bysDVªkWu vfHkxeu (electron trans

port) esa Hkkx ysrk gSA

fta+d] Zn Zn2+ leLr Ård baMksy,lsfVd vEy]
(indoleacetic acid) uked ,d
ikni gkWeksZu dk ?kVd gSA
fMgkbMªtksusl ,oa dkcksZfDlyst+
(carboxylases) ,atkbeksa dks
lfØ; djrk gSA dkcksZfud
,ugkbMªsl ,atkbe esa mifLFkr
gksrk gSA

Dyksjhu] Cl Cl– leLr Ård izdk'k la'ys"k.k esa vkWDlhtu dks
eqDr djus ds fy, rFkk
_.kk;u&èkuk;u larqyu (anion

cation balance) gsrq vko';d gSA

ikBxr iz'u 9.3

1- nks mikip;h fØ;k,a crkb, ftuds fy, [kfut iks"k.k vko';d gSA

............................................................................................................................

2- ikSèkksa }kjk var%xzfgr NO2 ,oa NH4 ls dkSu lk rÙo izkIr gksrk gS\

............................................................................................................................

3- ikSèkksa ds fy, Ca2+ ds dksbZ ls nks dk;Z crkb,A

............................................................................................................................
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9.6 ikSèkksa esa [kfut rÙoksa dh U;wurk ds y{k.k

fdlh Hkh vfuok;Z rÙo dh vuqifLFkfr vFkok U;wurk (mfpr ek=kk esa vuqifLFkr) ls ikni esa
U;wurk y{k.k izdV gks tkrs gSaA ;s y{k.k ty laoèkZu }kjk ns[ks tk ldrs gSaA izkÑfrd ifjfLFkfr;ksa
esa ;s y{k.k feV~Vh esa mu rÙoksa dh U;wurk ds lwpd fy, tk ldrs gSaA

dqN lkekU; U;wurk y{k.k

gfjekghurk (Chlorosis)µDyksjksfiQy dh {kfr ds dkj.k ifÙk;ksa ds ihys iM+us dks gfjekghurk
dgrs gSaA bldk dkj.k gS K, Mg, N, S, Fe, Mn, Zn ,oa Mo rÙoksa dh U;wurkA

Ård{k; (Necrosis), Årdksa dh {kfr fo'ks"kdj i.kZ Årdksa dh ftldk dkj.k K, Ca, Mg
dh U;wurk gksrh gSA

dksf'kdk foHkktu dk vojksèk ;k fujksèk dk dkj.k N, K, S ,oa Mo dh vuqifLFkfr vFkok
U;wurk gksrk gSA

ikSèkksa dh o`f¼ N, P, K, Zn ,oa Ca dh U;wurk ds dkj.k de gks tkrh gSA

ifÙk;ksa ,oa dfydkvksa dk le; iwoZ fxjuk ;k >M+uk -K ,oa P dh U;wurk ds dkj.k gksrh gSA

iq"iu esa nsjh N, S ,oa Mo dh U;wurk ds dkj.k gksrh gSA

9.7 [kfut rÙoksa dk varZxzg.k

ikSèks e`nk feV~Vh ls cM+h la[;k esa [kfut rÙo vo'kksf"kr djrs gSaA tM+ksa }kjk vk;uksa dk varZxzg.k
fuf"Ø; vFkok lfØ; gks ldrk gSA

(a) fuf"Ø; vo'kks"k.k % ;g vkjfEHkd ,oa rst voLFkk gS rFkk blesa dksf'kdkvksa dh ,iksIykLV
uked (nsf[k, ikB 8) ckgjh lrg esa vk;uksa dk vo'kks"k.k gksrk gSA bls mikip;h ÅtkZ dh
vko';drk ugha gksrh gSA

(b) lfØ; vo'kks"k.k % ;g vk;uksa ds varZxzg.k dh nwljh voLFkk gSA vk;uksa dk vo'kks"k.k
fleIykLV (symplast) uked (nsf[k, ikB 8) vanj dh lrg esa èkhjs&èkhjs gksrk gSA bls mikip;h
ÅtkZ dh vko';drk gksrh gSA

vk;uksa ds lapyu dks okgZ ;k ¶yDl dgrs gSaA tc vk;uksa dk lapyu dksf'kdkvksa ds vanj dh
vksj gksrk gS mls varokZg dgrs gSa rFkk ckgj dh vksj vk;uksa ds pkyu dks cfgokZg dgrs gSaA

ewy ea=k ls vo'kksf"kr [kfut vk;uksa dk LFkkukarj.k tkbye dh okfgdkvksa }kjk ikni ds nwljs
vaxksa rd gksrk gSA

ikBxr iz'u 9.4

1- ikSèkksa }kjk [kfutksa ds ^fuf"Ø; vo'kks"k.k* dk D;k vfHkizk; gS\

............................................................................................................................
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2- mu [kfut rÙoksa dk uke crkb, ftudh U;wurk ls lkekU; dksf'kdk foHkktu izHkkfor gksrk
gSA

............................................................................................................................

3- 'K, Ca ,oa Mg dh U;wurk iafDr;ksa ds Ård{k; dk dkj.k gS*A bl dFku dk D;k vfHkizk;
gS\

............................................................................................................................

9.8 ikSèkksa esa iks"k.k ds izdkj (Modes of nutrition in plants)

ikniksa esa iks"k.k dks nks [kaMksa esa oxhZÑr fd;k x;k gSµLoiks"kh (autotrophic) rFkk fo"keiks"kh
(heterotrophic)A fo"keiks"kh ikni vkxs e`rthoh (saprophyte), ijthoh (parasite) rFkk
dhVkgkjh (insectivore) esa oxhZÑr gSaA

ikniksa esa iks"k.k

Loiks"kh iks"k.k

,sls ikS/s Hkkstu cukrs gS@dkcZfud

inkFkks± dk la'ys"k.k Lo;a djrs gSa

Lo;a

fo"keiks"kh iks"k.k

Hkkstu dh vkiwfrZ ckgj ls

gksrh gS (fo"keiks"kh iks"k.k)

e`rthoh ikni@e`rthoh

(lM+h&xyh oLrqvksa ,oa ejs

xys thoksa ls Hkkstu

xzg.k djrs gSa)

ijthoh ikni@ijthoh

¼vU; thfor tho ls Hkkstu

xzg.k djrs gSa½

dhVkgkjh ikni@dhVkgkjh

¼dhM+s [kkrs gSa½

1- Loiks"kh iks"k.k

bl izdkj ds iks"k.k esa thfor izk.kh dkcZfud [kk| dk la'ys"k.k ljy vdkcZfud inkFkks± ls Lo;a
djrs gSaA gjs ikSèks Loiks"kh izdkj dk iks"k.k n'kkZrs gSa vr% Loiks"kh dgykrs gSaA Loiksf"k;ksa dks dkcZfud
inkFkks± ds fuekZ.k ds fy, ckgj dh ÅtkZ&lzksr dh vko';d gksrh gSA gjs ikni lw;Z ls izdk'k ÅtkZ
izkIr djrs gSa blfy, mUgsa izdk'kLoiks"kh dgrs gSaA ikSèkksa esa [kk| la'ys"k.k dh fØ;k dks izdk'k
la'ys"k.k dgrs gSaA

2- fo"keiks"kh iks"k.k

dqN gfjekghu ;k vgfjr tho tSls dod ,oa dbZ thok.kq vdkcZfud inkFkks± ls dkcZfud iks"k.k
Lo;a cukus esa vleFkZ gksrs gSaA vr% ;s tho dkcZfud iks"k.k ds fy, ckgj ds L=kksrksa ij fuHkZj
gksrs gSaA ,sls ikniksa dks fo"keiks"kh ikni dgrs gSa rFkk iks"k.k dk izdkj fo"keiks"kh iks"k.k dgykrk
gSA
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ftl L=kksr ls fo"keiks"kh ikni iks"k.k izkIr djrs gSa ml ij vkèkkfjr mUgsa ewy :i ls rhu eq[;
Hkkxksa esa oxhZÑr fd;k x;k gSA ;g gSa % e`rthoh] ijthoh rFkk dhVkgkjh ikniA

(a) e`rthoh : ;g os ikSèks gSa tks ejs lM+s&xys {k;eku dkcZfud inkFkks± (tkuojksa ,oa ikniksa ds
VqdM+ksa lesr) ij ik, tkrs rFkk o`f¼ djrs gSaA ,sls vfèkdka'k ikS?kksa dh dksf'kdkvksa ls ckg~;
,Utkbe (extracellular enzymes) Lkzkfor gksdj [kk| ij iM+rs gSa rFkk muds tfVy dkcZfud
feJ ;kSfxd dks ljy :i esa [kafMr djrs gSaA ljy :ih ;s inkFkZ ikSèks }kjk vo'kksf"kr gks tkrs
gSA e`r thoh ikSèkksa esa eq[;r% dod  ,oa thok.kq lfEefyr gSaA mPpoxhZ ikSèkksa esa eksuksVªksik
(Monotropa) tks Hkkjr ds [kklh igkM+ksa esa ik;k tkrk gS] e`rthoh ikni gSA (fp=k 9.2)

fp=k 9.2 eksuksVªksik] ,d e`rthoh ikni

(b) ijthoh ikni % vejcsy ;k vkdk'kcsy (Dodder ;k Cuscuta) ,d ijthoh ikni gS ftlesa
ifÙk;k¡ ,oa DyksjksfiQy nksuksa vuqifLFkr gksrs gSaA ;g ihys jax dh vkjksgh yrk gS tks ijiks"kh
(host) ikni ds lkFk layXu gks tkrh gS rFkk blls pw"kdkax (haustoria) ;k HkwLrkjh pw"kd
fudyrs gSa vkSj ijiks"kh ds ¶yks,e ls layXu gksdj iks"k.k pwlrs gSaA bl ij liQsn gYds ihys
?kaVh :ih iQwyksa ds xqPNs yxrs gSA

(c) dhVkgkjh ikni % dqN ikSèks gksrs rks Loiks"kh gSa ijarq e`nk esa fdlh [kkl [kfut rÙo dh deh
dks iwjk djus ds fy, fo"keiks"kh iks"k.k n'kkZrs gSaA dhVkgkjh ikni bldk mÙke mnkgj.k gSA ;s
ikSèks dhM+ksa dks [kkrs gSaA ;s vfèkdrj ,sls vkokl  esa ik, tkrs gSa tgk¡ ukbVªkstu dh deh gksrh
gS_ vr% ml deh dh HkjikbZ djus ds fy, dhM+ksa ls ukbVªkstu izkIr djrs gSaA dqN mnkgj.k
fuEu gSa %

(i) ?kV ikni (Pitcher plant = Nepenthes)

(ii) luM~;w (Sundew = Drosera)

(iii) ohul ¶yk, VªSi (Venus flytrap = Dionaea)

(iv) CySMjoVZ (Bladderwort = Utricularia)

?kVikni (usisfUFkl) % ;g mÙkj&iwohZ Hkkjr] cksfuZ;ksa ,oa mÙkj vejhdk ds dbZ fgLlksa esa ik;k
tkrk gSA ;s ikSèks xhyh feV~Vh esa cf<+;k o`f¼ djrs gSaA budh ifÙk;k¡ :ikarfjr gksdj ?kV (picher)
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dk vkdkj ys ysrh gSaA ?kV ds fdukjs ds uhps ,d xzafFk gksrh gS tks edjan cukrh gSA ?kV dh pednkj
lrg ,oa edjan xzfFk ls edjan dhM+ksa dks vkdf"kZr djrk gSA ?kV esa vusd jkse uhps dh vksj
bafxr gksrs gSa vr% dhM+k ,d ckj iQ¡lk rks ckgj ugha fudy ldrkA ?kV ds vkèkkjh Hkkx esa ikpd
xzafFk;ka mifLFkr gksrh gSa tks ,Utkbe Lkzkfor djrh gSaA bu ,Utkbeksa }kjk dhM+s dk ikpu gks tkrk
gS rFkk mRiknksa eq[;r% ,ehuks vEyksa dk vo'kks"k.k ?kV dh vkarfjd lrg ls gks tkrk gSA

fp=k 9.3 fo"keiks"kh ikni % (a) eksuksVªksik (Hkkjrh; ikbi IykaV) (b) dLdqVk (vejcsy)
,oa (c) usisUFkhl (?kV ikni)

ikBxr iz'u 9.5

1- Loiks"kh ,oa fo"keiks"kh iks"k.k esa ,d varj crkb,A

............................................................................................................................

2- ,d ,sls ikni dk uke crkb, tks ijthoh izdkj dk iks"k.k n'kkZrk gSA

............................................................................................................................

3- ?kV ikni dhM+s D;ksa [kkrk gS tcfd og izdk'k la'ys"k.k djus esa l{ke gSa\

............................................................................................................................

vkius D;k lh[kk

ikSèkksa dh iks"k.k vko';drk,¡ gSaµvdkcZfud ,oa dkcZfud vifj"Ñr inkFkZ ;s ikSèkksa dh dkf;d
lajpuk ds fuekZ.k rFkk izfØ;kvksa ds laj{k.k ds fy, vko';d gSaA

eksuksVªksik dLdqVk usisUFkht



fVIi.kh

thofoKku

ikniksa esa iks"k.kµ[kfut iks"k.k

 262

ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

iks"k.k mu izfØ;kvksa dk ;ksx gS ftlesa % Hkkstu dk varxzg.k vFkok la'ys"k.k rFkk mldk
mi;ksx lfEefyr gSaA

ikSèkkssa dks vfèkdrj vdkcZfud iks"kd rÙo feV~Vh] ty ,oa ok;qeaMy ls izkIr gksrs gSaA

fofHkUu [kfut rÙoksa ds vo'kks"k.k] LFkkukarj.k ,oa mikip;u dks [kfut iks"k.k dgrs gSaA

ikSèkksa dks 17 vfuok;Z rÙoksa dh vko';drk gksrh gSA ;s gSa C, H, O, N, P, K, S, Mg, Ca,

Fe, B, Mn, Cu, Zn, Mo, Cl rFkk Ni vkfnA

gkbMªksiksfuDl ;k tylaoèkZu rFkk ok;o laoèkZu ds }kjk [kfut rÙoksa dh vfuok;Zrk ekywe
dh tk ldrh gSA

ikSèkksa esa vdkcZfud iks"kd rÙoksa dh fdruh ek=kk vko';drk gS] mlh vkèkkj ij rÙoksa dks
eq[;r% nks oxks± esa oxhZÑr fd;k tkrk gSµlw{e iks"kd rÙo ,oa c`gr iks"kd rÙoA

fdlh Hkh vfuok;Z rÙo dh vuqifLFkfr ls ikSèkksa esa U;wurk y{k.k izdV gks tkrs gSa tSls o`f¼
esa deh] iq"iu esa nsjh gksuk] gfjekghurk] Ård{k;] le; iwoZ ifÙk;ksa dk >M+uk] eqj>kuk vkfnA

[kfut rÙoksa dk varZxzg.k tM+ksa }kjk fuf"Ø; vFkok lfØ; vo'kks"k.k ls gksrk gSA

ewyr% nks izdkj ds iks"k.k gksrs gSa % Loiks"kh ,oa fo"keiks"kh

Loiks"kh izdkj ds iks"k.k esa ikSèks ljy vdkcZfud inkFkks± ls izdk'k la'ys"k.k }kjk Lo;a [kkuk
cukrs gSaA

fo"keiks"kh izdkj ds iks"k.k esa ikSèks ckgj ds vU; iks"k.k&Lkzksrksa ij fuHkZj djrk gSA

fo"keiks"kh ikSèkksa eq[;r% rhu Hkkxksa esa oxhZÑr gS % e`rthoh] ijthoh ,oa dhVkgkjh ikSèkksaA

ikBkar iz'u

1- og dkSu lk rÙo gS tks [kfut ,oa v&[kfut Lkzksrksa ls izkIr gks ldrk gS\

2- fdl vfuok;Z rÙo dh U;wurk ls dqN ikSèkksa dh ifÙk;ksa esa gfjekghurk gks tkrh gS vkSj D;ksa\

3- eSXuhf'k;e dks vfuok;Z rRoksa esa D;ksa lfEefyr fd;k x;k gS\

4- rÙoksa dh vfuok;Zrk dk vkèkkj D;k gS\

5- lw{e ,oa c`gr iks"kd rÙoksa esa varj crkb,¡A

6- thooSKkfud gkbMªksiksfud rduhd ls ikSèkksa dks D;ksa mxkrs gSa\

7- ikSèkksa }kjk [kfut iks"kd rÙoksa ds varZxzg.k dks le>kb,¡A

8- ukbVªkstu] iQkWLiQksjl ,oa iksVSf'k;e ds U;wurk y{k.k crkb,A

9- ikSèkksa esa fofHkUu izdkj ds fo"keiks"kh iks"k.kksa esa varj crkb,A
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10- fuEu ij fVIif.k;k¡@fVIi.kh fyf[k,¡ %

(i) ok;o laoèkZu (aeroponics)

(ii) dhVkgkjh ikni

(iii) ikSèkksa esa [kfut rÙoksa dk lfØ; vo'kks"k.k

ikBxr iz'uksa ds mÙkj

9-1 1- Hkkstu esa jklkf;ud inkFkZ iks"kd rÙo gksrs gSaA

2- ikSèkksa dks mxkus dh og rduhd ftlesa tM+ksa dks ok;qeaMy esa mifLFkr ueh miyCèk
djkbZ tkrh gSA

3- vkWDlhtu dh i;kZIr ek=kk miyCèk djkukA

9-2 1- ok;q vFkok ty ls vkf.od :i esaA

2- ikSèkksa }kjk budh vko';drk fuEu ek=kk esa gksrh gSµ0.1 feyh izfr xzke 'kq"d inkFkZ
dh ;k blls deA

3- budh vko';drk vfèkd ek=kk esa gksrh gSµ1 to 10 mg feyhxzke izfr 'kq"d inkFkZ
dk

9-3 1- f>Yyh ikjxE;rk] dksf'kdk dh LiQhfr] bysDVªkWu dk vfHkxeu] ,Utkbe lfØ;rk (dksbZ
Hkh nks)

2- ukbVªkstu

3- nsf[k;s lkj.kh 9-2

9-4 1- ÅtkZ ds O;; ds fcuk

2- N, K, S, Mo, (dksbZ nks)A

3- U;wurk ls i.kZ Årdksa dh {kfr gksrh gS

9-5 1- Loiks"kh Hkkstu dk Lo;a la'ys"k.k djrs gSa] fo"keiks"kh Hkkstu ds fy, vU; ij fuHkZj
djrs gSaA

2- dLdqVk (vejcsy@vkdk'kcsy)A

3- D;ksafd og ,sls vkokl esa mxrk gS tgk¡ ukbVªkstu dh U;wurk gksrh gSA
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10

ukbVªkstu mikip;

lHkh thoèkkjh eq[;r% dkcZu] gkbMªkstu] vkWDlhtu] ukbVªkstu rFkk vU; vusd jklk;fud ;kSfxdksa
ls feydj cus gksrs gSaA ;s v.kq feydj varr% dksf'kdk esa ik;s tkus okys tSo v.kq cukrs gSaA dkcZu
ds ckn thoèkkfj;ksa esa ik, tkus okyk nwljk lcls egÙoiw.kZ rÙo ukbVªkstu gSA ukbVªkstu fdlh thfor
dksf'kdk ds ,sehuks vEy] izksVhukas] ,atkbe] foVkfeuksa] ,Ydkyk;M rFkk dqN o`f¼ gkWeksZukas dk izeq[k
?kVd gSA vr% ukbVªkstu mikip; dk vè;;u cgqr egÙoiw.kZ gks tkrk gS D;ksafd leLr thou
izfØ;k bUgha ukbVªkstu ;qDr v.kqvksa ij fuHkZj djrh gSA bl ikB esa vki ikSèkksa esa ukbVªkstu mikip;
ls lacafèkr fofHkUu vk;keksa tSls ukbVªkstu fLFkjhdj.k rFkk ukbVªkstu Lokaxhdj.k ds fo"k; esa i<+saxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

ukbVªkstu fLFkjhdj.k dh fofèk;ksa (tSoh; rFkk vtSoh;) dk o.kZu dj ldsaxs_

eqDrthoh thoksa }kjk ukbVªkstu fLFkjhdj.k dh fØ;kfofèk ds fofHkUu pj.kksa dk vè;;u  dj
ik,¡xs_

nyguh ikSèkks esa lgthoh ukbVªkstu fLFkjhdj.k dh fØ;k fofèk dk o.kZu dj ldsaxs

ikSèkksa }kjk ukbVªsV ,oa veksfu;k ds Lokaxhdj.k dk o.kZu dj ldsaxsA

ikSèkkas esa ,sehuks vEyksa ds la'ys"k.k dk o.kZu dj ldsaxsA

10.1 vkf.od ukbVªkstu

ukbVªkstu okrkoj.k esa eq[;r% eqDr :i ls MkbZukbVªkstu vFkok ukbVªkstu xSl ds :i esa ikbZ tkrh
gSaA ;g la;qDr :i ls fpyh lkYVihVj vFkok lksfM;e ukbVªsV ds :i esa ikbZ tkrh gSA nf{k.kh
vesfjdk dk fpyh {ks=k ukbVªsV] ukbVªkstu dk eq[; lzksr gSaA vkf.od ukbVªkstu vFkok f}vkf.od
ukbVªkstu ,d vR;ar LFkkbZ inkFkZ gS D;ksafd blesa f=kcaèk ik;k tkrk gSaA vius LFkkf;Ro ds dkj.k
lkekU; ifjfLFkfr;ksa esa vkf.od ukbVªkstu T;knk fØ;k'khy ugha gSA okrkoj.k esa vk;ru ds fglkc
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ls 78.03 izfr'kr ukbVªkstu gS rFkk mldk DoFkukad vkWDlhtu ls Hkh de &195.8°C gksrk gSA
thoèkkfj;ksa esa ik;s tkus okys izksVhuksa esa yxHkx 16 izfr'kr ukbVªkstu gksrk gSA

10.1.1 ukbVªkstu&pØ

ukbVªkstu lthoksa dk ,d vfuok;Z vo;o gSA ukbVªkstuh {kkj lHkh U;wDyhd vEyksa ds Hkkx gSa vkSj
izksVhu ,sehuksa vEyksa ds cus gksrs gSa rFkk ukbVªkstu budk ,d egRoiw.kZ ?kVd gSA vki bu nks tSo
v.kqvksa ds egRo ds ckjs esa igys gh tku pqds gSaA

;|fi ok;q esa 78 izfr'kr ukbVªkstu (N2) fo|eku gS] fiQj Hkh vf/dka'k tho okrkoj.k ds
ukbVªkstu dk mi;ksx ugha dj ldrsA ukbVªkstu&pØ bl ukbVªkstu dks mi;ksxh :i esa ifjofrZr
djrk gSA vkdk'k dh fctyh dh ped (lighting) ukbVªkstu dks veksfu;k (NH3) esa fLFkjhÑr
djrh gS vkSj jkbtksfo;e (Rhizobium) tSls ukbVªkstu fLFkjhdj.k thok.kq (tks eVj] jktek] lse]
ewax vkfn nyguh ikS/ksa dh tM+ksa esa vkokl djrs gSa)] Hkh ukbVªkstu dks veksfu;k (NH3) esa cny
nsrs gSaA vf/dka'k ikni e`nk ls ukbVªsVksa dk vo'kks"k.k djrs gSa vkSj budks dksf'kdkvksa esa NH3 esa
cny nsrs gSa rkfd vkxs pydj mikip;h vfHkfØ;kvksa esa bldk mi;ksx gks ldsA thok.kq e`r
thoksa vkSj mudh fo"Bk (tSls ;wfj;k) oT;Z inkFkZ dks vi?kfVr dj NH3 esa cny nsrs gSaA thok.kq
dk ,d vU; lewg bUgsa ukbVªsVksa esa cny nsrs gSaA ;s vi?kfVr inkFkZ e`nk esa jg tkrs gSa ftudk
mi;ksx ikS/ksa }kjk fd;k tkrk gSA bl izdkj izÑfr esa ukbVªkstu&ra=k Lo&fu;af=kr gksrk gS] ijUrq
ekuoh; fØ;kdykiksa ds dkj.k e`nk dh ukbVªkstu dk fujarj ßkl gksrk jgrk gSA

okrkoj.k esa
ukbVªkstu

ukbVªsV
(NO )

3

izk.khikni

ukbVªkstu
fLFkjhdj.k thok.kq

e`r tSfod
inkFkZ (;wfj;k] fo"Bk)

foukbVªhdkjd
thok.kq

thok.kqvksa }kjk
vipf;r

veksfu;k
thok.kq

(NH
3

)

ukbVªkstu&pØ
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1. vk;ru ds fglkc ls ok;qeaMy esa ukbVªkstu xSl fdrus izfr'kr mifLFkr gksrh gS\
............................................................................................................................

2. ikSèkksa esa ik;s tkus okys nks tSov.kqvksa ds uke crkb, ftuesa ukbVªkstu ik;h tkrh gSA
............................................................................................................................

3. ukbVªkstu ,d LFkkbZ v.kq D;kas gS\
............................................................................................................................

4. izksVhu esa ukbVªkstu dk fdruk izfr'kr gksrk gS\
............................................................................................................................

5. ukbVªkstu dk DoFkukad D;k gS\ crkb,A
............................................................................................................................

6. lgh fodYi dk p;u dhft, %

ukbVªkstu fLFkjhdj.k fdldk ifjorZu gS %

(d) okrkoj.kh; ukbVªkstu dk ukbVªsVksa esa

([k) okrkoj.kh; ukbVªkstu dk veksfu;k esa

(x) okrkoj.kh; ukbVªkstu dk ,sehuksa vEyksa esa

(?k) (d) vkSj ([k) nksuksa dk gh

7. thoeaMy dk ukbVªkstu fLFkj cuk jgrk gS

(d) ukbVªkstu pØ ds dkj.k

([k) ukbVªkstu fLFkjhdj.k ds dkj.k

(x) vkS|ksfxd iznw"k.k ds dkj.k

(?k) ukbVªkstu vo'kks"k.k ds dkj.k

8. ukbVªsVksa dk ukbVªkstu esa ifjorZu djus okys lw{etho ------------------ dgykrs gSa

10.2 ukbVªkstu fLFkjhdj.k (tSoh; ,oa vtSoh;)

vkf.od ukbVªkstu dk ukbVªkstu ds ;kSfxdksa] fo'ks"kr% veksfu;k esa ifjorZu] ̂ ukbVªkstu fLFkjhdj.k*
dgykrk gSA ukbVªkstu fLFkjhdj.k ,d vipk;d izfØ;k gS vFkkZr~ ;fn vipk;d ifjfLFkfr;k¡ u
gks ;k ;fn vkWDlhtu mifLFkr gks rks ukbVªkstu fLFkjhdj.k ugha gksxhA ukbVªkstu fLFkjhdj.k nks fofHkUu
fofèk;ksa }kjk gks ldrk gSµvtSoh; rFkk tSoh;A

10.2.1 vtSoh; ukbVªkstu fLFkjhdj.k

fcuk fdlh thfor dksf'kdk ds Hkkx fy, ukbVªkstu dk veksfu;k esa vip;u] ̂ vtSoh; ukbVªkstu
fLFkjhdj.k* dgykrk gSA ;g nks izdkj dk gksrk gSµvkS|ksfxd ,oa izkÑfrdA mnkgj.k ds fy, gScj
izfØ;k esa tc ukbVªkstu ,oa gkbMªkstu ds feJ.k dks mPp rki ,oa mPp nkc ij vk;ju vkDlkbM
mRiszjd dh lrg ij izokfgr djrs gSa rks veksfu;k dk la'ys"k.k gksrk gSA
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;g vkS|ksfxd fLFkjhdj.k gS rFkk ukbVªkstu] veksfu;k esa vipf;r gks tkrh gSA
500 C

2 2 31000 atmosphere
N 3H 2NH°+ →

izkÑfrd izfØ;k esa ukbVªkstu dk fLFkjhdj.k okrkoj.k esa gksusokys oS|qr~ ijkos'ku }kjk Hkh gksrk
gSA fctyh pedus ds le; okrkoj.k esa mifLFkr ukbVªkstu vkWDlhtu ds lkFk feydj ukbVªkstu
ds vkWDlkbM cukrh gSA

2O
2 2 2N O 2NO 2NO+ → →

ukbVªkstu ds ;s vkWDlkbM tyk;ksftr gksdj i`Foh ds uhps ukbVªkbV rFkk ukbVªsV la;qDr ;kSfxdksa
ds :i esa fjl tkrs gSaA

10.2.2 tSoh; ukbVªkstu fLFkjhdj.k

jklk;fud :i ls ;g izfØ;k vtSoh; ukbVªkstu fLFkjhdj.k ds leku gh gSA tSoh; ukbVªkstu
fLFkjhdj.k esa] vkf.od ukbVªkstu dk thfor dksf'kdk esa mifLFkr ukbVªksftust ,atkbe }kjk veksfu;k
esa vip;u gksrk gSA

ikBxr iz'u 10.2

1- ukbVªkstu fLFkjhdj.k dks ifjHkkf"kr dhft;sA
............................................................................................................................

2- fdl vkS|ksfxd izfØ;k dk mi;ksx ukbVªkstu dks veksfu;k esa cnyus ds fy, fd;k
tkrk gSA
............................................................................................................................

3- tSoh; rFkk vtSoh; ukbVªkstu fLFkjhdj.k esa foHksn dhft,A
............................................................................................................................

4- ml ,Utkbe dk uke crkb, tks thfor dksf'kdk esa ukbVªkstu fLFkjhdj.k esa
lgk;d gSA
............................................................................................................................

5- dkSu&lh xSl ukbVªkstu fLFkjhdj.k dks jksdrh gSA
............................................................................................................................

10.3 eqDrthoh thoksa }kjk ukbVªkstu fLFkjhdj.k rFkk lgthoh ukbVªkstu
fLFkjhdj.k

ukbVªkstu fLFkjhdj.k dqN fof'k"V thoksa }kjk gh fd;k tkrk gS D;ksafd muesa ,d fof'k"V ,Utkbe]
ukbVªksftust ik;k tkrk gSA
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ukbVªkstu fLFkjhdj.k dh izfØ;k eq[;r% lw{ethoh dksf'kdkvksa tSls thok.kq rFkk lk,ukscSDVhfj;k
(uhygfjr 'kSokysa) esa ikbZ tkrh gSA ;s lw{etho vkRefuHkZj rFkk eqDr :i ls jgrs gSa (rkfydk
10-1)

rkfydk 10.1 % dqN eqDrthoh lw{etho tks ukbVªkstu fLFkj djrs gSa

lw{etho LFkku

DykWlfVªfM;e vok;oh; thok.kq (vizdk'kla'ys"kh thok.kq)

Dysfclsyk (Klebsiella) fodYih thok.kq (vizdk'kla'ys"kh)

,tsVkscsDVj ok;oh; thok.kq (vizdk'kla'ys"kh)

jksMksLik;fjye cSaxuh] xUèkdghu thok.kq (izdk'kla'ys"kh)

,ukfcuk lk,ukscSDVhfj;k (izdk'kla'ys"kh)

dqN lw{etho vU; thoksa ds lkFk feydj ukbVªkstu fLFkjhdj.k djrs gSaA iks"kh tho fuEu dqy
ds ikSèks vFkok mPp ikni lewg ls gks ldrs gSaA iks"kh tho rFkk ukbVªkstu fLFkjhdj.k djus okys
lw{e thoksa ds chp ,d fo'ks"k lacaèk LFkkfir gks tkrk gS ftls lgthfork dgrs gSa rFkk ;g izfØ;k
lgthoh ukbVªkstu fLFkjhdj.k dgykrh gSA

rkfydk 10-2 % lgthoh ukbVªkstu fLFkjhdj.k djus okys dqN tho

ykbdsu lk,ukscSDVhfj;k (uhygfjr 'kSoky) ,oa dodksa dh
fofo/ tkfr;ka

czk;ksiQkbV lk,ukscSDVhfj;k ,oa ,sUFkksfljksl

VsfjMksiQkbV lk,ukscSDVhfj;k ,oa ,stkSyk

vuko`rchth ikSèks lk,ukscSfDVhfj;k ,oa lk;dl

,saft;ksLieZ nyguh ikSèks (ySX;wEl) ,oa jkbtksfc;e

,saft;ksLieZ ukWu&ySX;wfeul ,oa ,fDVuksekbflfVt+ (dod)
(tSls] ,yul] ek;fjdk ,oa iflZ;k bR;kfn)A

,safUt+;ksLieZ czkthfy;u ?kkl (fMftVsfj;k)] eDdk ,oa
,tksLikbfjye

10.3.1 tSoh; ukbVªkstu fLFkjhdj.k dh izfØ;k

ukbVªkstu fLFkjhdj.k ds fy, vko';d ?kVd gS%

(i) vkf.od ukbVªkstu

(ii) ukbVªkstu dks vipf;r djus ds fy, mPp vipk;d {kerk okys v.kq tSls FAD (ÝySfou
,sMhuhu MkbU;wfDy;ksVkbM)
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(iii) MkbZukbVªkstu dks gkbMªkstu LFkkukarfjr djus ds fy, ÅtkZ lzksr (ATP)

(iii) ukbVªksftust ,atkbe

(v) cuus okyh veksfu;k dks xzg.k djus okys ;kSfxd D;ksafd veksfu;k dksf'kdk ds fy, fo"kSyh
gksrh gSA

vipk;d ,tsaV ,oa ATP izdk'kla'ys"k.k ,oa 'olu }kjk izkIr gksrs gSaA

laiw.kZ tSo jklk;fud fØ;k esa pj.kc) <ax ls ukbVªkstu dk veksfu;k esa vip;u gksrk gSA ukbVªksftust
,atkbe eksfyfCMsue ,oa vk;ju ;qDr izksVhu gksrk gS rFkk ;g vkf.od ukbVªkstu ds caèku LFkku
ij tqM+rk gSA ukbVªkstu dk ;g v.kq gkbMªkstu ls fØ;k djrk gSA (gkbMªkstu vipf;r ,Utkbe
ls izkIr gksrh gS) rFkk pj.kc) <ax ls vipf;r gksrk gSA ;g igys Mkb,ekbM (N2H2) cukrk
gS mlds i'pkr~ gkbMªstkbe (N2H4) rFkk var esa veksfu;k (2NH3) cukrk gSaA

veksfu;k ukbVªkstu fLFkjhdkjdksa }kjk eqDr ugha gksrh gS D;ksafd veksfu;k dksf'kdkvksa ds fy, fo"kSyh
gksrh gS] vr% fLFkjhdkjd veksfu;k ,oa dkcZfud vEyksa dks feykdj ,sehuks vEy cuk nsrs gSaA

ukbVªkstu fLFkjhdj.k dks fuEu izdkj ls lkekU; lehdj.k }kjk n'kkZ;k tk ldrk gSA

+ 
2 3 2N  16ATP + 8H + 8e 2NH 16ADP + 16Pi  H−+ → + +

vkf.od ukbVªkstu cgqr gh LFkk;h v.kq gS vr% ukbVªkstu dks pj.kc) <ax ls veksfu;k esa
ifjofrZr djus ds fy, dks'kdh; ÅtkZ dh i;kZIr ek=kk (ATP ds :i esa) esa vko';drk
gksrh gSaA

nyguh ikSèkksa (ySX;wEl) esa] ukbVªkstu fLFkjhdj.k ,d fof'k"V Hkkx esa gksrk gS ftls xzfUFkdk
(Nodule) dgrs gSaA xzfUFkdk dk fuekZ.k jkbtksfo;e thok.kq ,oa ySX;we ds chp ijLij izfrfØ;k
ds iQyLo:i gksrk gS (fp=k 6.4c ns[ksa)A ukbVªkstu fLFkjhdj.k ds tSo jklk;fud pj.k leku
gksrs gSa] ;|fi ySX;we xzfUFkdkvksa esa ,d fof'k"V izksVhu ik;k tkrk gS ftls ysXgheksXyksfcu dgrs
gSaA ysXgheksXyksfou dk la'ys"k.k lgthfork ds dkj.k gksrk gS] D;ksafd bls vdsys thok.kq rFkk ysX;we
ugha cuk ldrs gSaA vHkh gky gh esa Kkr gqvk gS fd iks"kh ikSèks ds vusd thu bldks cukus esa
enn djrs gS ysXgheksXyksfcu ds vfrfjDr] ,d izksVhuks dk lewg dk Hkh fuekZ.k gksrk gS ftls uksM;wfyal
dgrs gSa ;g lgthoh lacaèk cukus ,oa xzafFkdkvksa ds dk;ks± dks lqpk: <ax ls dk;Z djus esa enn
djrk gSA

ySXgheksXyksfcu dk fuekZ.k thok.kq ,oa ySX;we dh tM+ dh ikjLifjd fØ;k ds iQyLo:i
gksrk gSA jkbtksfc;e ds thu ^^ghe** dk dwVu djrs gSa rFkk ySX;we tM+ dh dksf'kdk,¡
Xyksfcu Hkkx dks dwfVr djrh gSA nksuksa dwVuksa ds mRikn feydj var esa ysXgheksXyksfou
izksVhu cukrs gSaA
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fp=k 10.1: ukbVªkstu fLFkjhdj.k esa tSojklk;fud pj.kksa dk ljyhÑr cgkoiVfydk

ySXgheksXyksfcu vkWDlhtu ds vkaf'kd ncko dks de djrk gS rFkk ukbVªkstu fLFkjhdj.k esa enn
djrk gSA ysfdu ;g xq.k dsoy ySX;weksa esa gh gksrk gS D;ksafd eqDr :i ls ik, tkus okys lw{e&thoksa
esa ukbVªkstu fLFkjhdkjd ySXgheksXyksfcu dk vHkko gksrk gSA blds vfrfjDr ;g lk,ukscSfDVfj;k
;qDr lgthou okys vU; ikSèkksa esa ik;k tkrk gSA

ikBxr iz'u 10.3

1- fuEufyf[kr dks lqesfyr dhft, %

dkWye I dkWye II

(i) ,stksVkscsDVj (d) vok;oh; ukbVªkstu fLFkjhdkjd

(ii) DykWlfVªfM;e ([k) ok;oh; ukbVªkstu fLFkjhdkjd

(iii) ykbdsu (x) ukbVªkstu fLFkjhdkjd lk,ukscsfDVfj;e

(iv) ,ukchuk (?k) lgthoh ukbVªkstu fLFkjhdkjd

2- dkSu lk vuko`rchth (ftEuksLieZl) ikSèkk ukbVªkstu dk fLFkjhdj.k djrk gSa\

............................................................................................................................

3- D;k ukbVªkstu fLFkjhdj.k esa dksbZ xSl fudyrh gS] ;fn gk¡ rks mldk uke crkb,\

............................................................................................................................

iks"kh ikS/k dk thonzO;

dhVks vEyTCA

ETS

pØ
Ük`a[kyk

iQSjksMkWfDlu ATP

;wjlkbM~l vkSj
vU; vehuksa vEy

ukbVªksftust
,oa
lfEeJ

Fe FeMo

ukbVªkstu
N N

Mkb,ekbM
HN NH

gkbMªsthu
H N — NH

2 2

NH
3

2e , 2H– +

2e , 2H– +

2e , 2H– +
veksfu;k

H

|

H — N — H

+

H — N — H

|

H

xzafFkdk essa jkbtksfc;e

ySXgheksXyksfcu

ukbVªksftust
,oa
lfEeJ

Fe FeMo
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4- ukbVªkstu ds ,d v.kq dks vipf;r djus ds fy, fdrus ATP v.kq pkfg,\

............................................................................................................................

5- ukbVªkstu ds vip;u ds fy, gkbMªkstu dk eq[; lzksr D;k gS\

............................................................................................................................

6- dkWye I dks dkWye II ls lqesfyr dhft, %

dkWye I dkWye II

(i) ysXgheksXyksfcu (a) lkkukscsfDVª;e

(ii) ,sukchuk (b) ySX;we ikSèks

(iii) vip;u izfØ;k (c) ukbVªkstu fLFkjhdj.k

7- lgthou dks LFkkfir ,oa xzafFkdk dk;ks± dks lqpk: :i ls pykus esa lgk;d izksVhu dk uke
crkb;s\

............................................................................................................................

10.4 ikSèkksa }kjk ukbVªsV ,oa veksfu;k dk Lokaxhdj.k

tSlk fd fiNys [kaM esa crk;k tk pqdk gS fd ukbVªkstu fLFkjhdj.k dsoy dqN fof'k"V lw{ethoksa
,oa ikSèkksa esa gksrk gS ijarq lHkh ikSèkksa dks ukbVªkstu dh vko';drk gksrh gS] D;ksafd ;g lkekU;
mikip; ds fy, vko';d gSA vr% os ikSèks] tks ukbVªkstu fLFkj ugh dj ldrs] os viuh mikip;h
fØ;kvksa ds fy, la;qDr ukbVªkstu lzksr] tSls ukbVªsV ,oa veksfu;k] dk mi;ksx djrs gSaA izk;% lHkh
ikSèkksa }kjk vo'kksf"kr ukbVªsV dk veksfu;k esa vip;u nks ,atkbe }kjk gksrk gSA ukbVªsV ls ukbVªkbV
ifjorZu dk igyk pj.k ukbVªsV fjMDVst ,atkbe }kjk mRizsfjr gksrk gSA bl ,atkbe ds vU; izeq[k
?kVd gS FAD, lkbVªksØkse] NADPH vFkok NADH ,oa esfyfoM~ue

+ +
3 2 2NO  NADH + H NO NAD  +H O− −+ → +ukbVª sV  fjMDVst

ukbVªsV vip;u dh laiw.kZ izfØ;k lkbVkslkWy esa gksrh gS rFkk vfHkfØ;k ÅtkZ ij fuHkZj gksrh gSA
,atkbe ukbVªsV fjMDVst dk vU; ikSèkksa esa Hkh vè;;u fd;k x;k gS rFkk ;g ns[kk x;k gS fd bldk
yxkrkj la'ys"k.k ,oa fo?kVu gksrk jgrk gSA ukbVªsV fjMDVst ,Utkbe dks izsfjr fd;k tk ldrk
gS bldk vFkZ gS fd lkbVkslkWy esa ukbVªsV dh ek=kk c<+kus ls ukbVªsV fjMDVst ,atkbe dh ek=kk dks
c<+k;k tk ldrk gSA

ijarq veksfu;e vk;u (NH4
+) dh vfèkdrk dk ukbVªsV fjMsDVst ,atkbe ij udkjkRed izHkko iM+rk

gSA ikSèkksa esa ;g Hkh ns[kk x;k gS fd izdk'k dh mifLFkfr esa ;fn ukbVªsV dh miyCèkrk gS rks ukbVªsV
fjMsDVst c<+ tkrk gSA
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f}rh; pj.k esa igys pj.k esa cus ukbVªkbV dk veksfu;k esa vip;u gks tkrk gS rFkk ;g vfHkfØ;k
ukbVªklbV fjMDVst }kjk mRizsfjr gksrh gSA lkbVkslkWy esa mifLFkr ukbVªkbV dk gfjr yod esa LFkkukarj.k
gks tkrk gS tgk¡ ;s veksfu;k esa vipf;r gks tkrk gSA

+ +
2 3 2NO  3NADPH + 3H NH 3NADP  + H O+OH− −+ → +ukbVª kbV fjMDVst

,atkbe ukbVªkbV fjMDVst NADH, NADPH rFkk FAD ls bysDVªkWu xzg.k dj ldrk gSA blds
vfrfjDr vipf;r iQSfjMkfDlu Hkh ukbVªkbV fjMDVst dh mifLFkfr esa ukbVªkbV dks veksfu;k  esa
vipf;r djus ds fy, bysDVªkWu nsrk gSA bl izdkj mRiUu veksfu;k ikSèks ds fy, fo"kSyh gksrh
gSA vr% os bldk 'kh?kzrk ls mi;ksx djrs gSaA dqN ikSèks] tSls 'kSoky] vfèkd ek=kk esa cuh veksfu;k
dks NksM+rs gSa ftldk e`nk ,oa ty esa mifLFkr lw{e thoksa }kjk ukbVªkbV ,oa ukbVªsV esa vkWDlhdj.k
gksrk gSA

ikBxr iz'u 10.4

1- vdkcZfud ukbVªkstu dk dkSu lk&:i lokZfèkd vipf;r gS\

............................................................................................................................

2- fuEu dk lqesyu dhft, %

dkWye I dkWye II

(i) ukbVªsV fjMDVst (d) ukbVªkstu fLFkjhdj.k

(ii) ukbVªkbV fjMDVst ([k) ukbVªsV vip;u

(iii) ukbVªksftust (x) ukbVªkbV vip;u

3- ukbVªsV dk ukbVªkbV esa vip;u dksf'kdk ds fdl Hkkx esa gksrk gS\

............................................................................................................................

4- vdkcZfud ukbVªkstu dh lokZfèkd vkWDlhÑr voLFkk dkSu&lh gS\

............................................................................................................................

5- ikSèks ds fdl vax esa ukbVªkbV ls veksfu;k dk vip;u mRizsfjr gksrk gS\

............................................................................................................................

10.5 ikSèkksa }kjk ,sehuksa vEyksa dk la'ys"k.k

tSlk fd vkius ns[kk fd ikSèkksa }kjk veksfu;k mRiknu fuEufyf[kr rjhdksa ls gks ldrk gSA (i) ukbVªkstu
fLFkjhdj.k] (ii) ukbVªsV ds ukbVªkbV esa vip;u }kjkA veksfu;e (NH4

+) la;qDr ukbVªkstu dh
lokZfèkd vipf;r voLFkk gSA ;g vdkcZfud la;qDr ukbVªkstu dh lcls vfèkd ,sehuks vEyksa



fVIi.kh

 273

ukbVªkstu mikip;

thofoKku

ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

ds fuekZ.k dk eq[; lzksr gS tks izksVhu ,oa ,atkbe ds mRiknu dk eq[; vkèkkj gSA ,sehuksa vEyksa
esa nks izeq[k jklk;fud lewg gkssrs gS% (i) ,ehuks lewg (NH2) (ii) dkcksZfDly lewg fo|eku (–
COOH)

H
|

      R — C — COOH
|

NH2

fp=k 10.2: ,d izk:fid ,sehuksa vEy dk;Zdkjh lewg ds lkFk ftlesa R ,Ydkby

lewg dks iznf'kZr djrk gSA

,d lkekU; ,sehuksa vEy R = ,sYdkby lewg bl izdkj mRiUu] veksfu;e] ,sehuks lewg dk izeq[k
lzksr gSA ijarq dkcksZfDly lewg vU; dkcZfud v.kqvksa ls feyrs gSa ftudk la'ys"k.k ikSèkksa esa gksrk
gSA ikSèkksa esa ,sehuks vEyksa ds tSo&la'ys"k.k dh nks izeq[k izfØ;k,¡ gS%

vipf;r ,sehuhdj.k vfHkfØ;k % bl vfHkfØ;k esa veksfu;k ,d dhVks vEy ls vfHkfØ;k
djrh gSA ØsCl pØ ds nkSjku cuk ,YiQk dhVksXywVSfjd vEy lcls egÙoiw.kZ dhVks vEy gSA dhVks
vEy ,atkbehÑr vipf;r ,sehuhdj.k }kjk ,sehuks vEy cukrk gSA

3-  + NHα →XyVw eS sV fMgkbMª ksftusl
dhVkXs yVw Sfjd vEy XyVw fS ed vEy

µdhVks vEy + veksfu;k XywVSfed vEy (,sehuks vEy)

blh izdkj vkDlsyks&,lhfVd vEy ds vipf;r ,sehuhdj.k }kjk ,likfVZd vEy (Aspertic Acid)

dk fuekZ.k gksrk gSA

;g ns[kk x;k gS fd vipf;r ,sehuhdj.k ikSèkksa ds mikip;h izfØ;k esa veksfu;k ds izos'k
dk eq[; LFkku gS_ ;gh ls XywVSfed vEy vkSj mlds mijkar vU; ,sehuksa vEyksa dk la'ys"k.k
izkjaHk gksrk gSA

10.5.2 ijk,sehuhdj.k vfHkfØ;k (Transamination reaction)

,sehuks vEy ds tSo&la'ys"k.k dh ;g nwljh egÙoiw.kZ vfHkfØ;k gSA bl vfHkfØ;k esa igys ls
la'ysf"kr ,sehuks vEy ls ,sehuks lewg dk LFkkukarj.k dhVks vEy dks gks tkrk gSA

α-dhVksXywVkfjd vEy + ,likfVZd vEy →Vª kla , ehust  XywVkfed vEy + vkDlsyks

(dhVks vEy) (,sehuks vEy) (,sehuks vEy) ,flfVd vEy
(dhVks vEy)

mijksDr vfHkfØ;k esa ,LikfVZd vEy viuk ,ehuks lewg (NH2) α&dhVksXywVkfjd vEy dks
LFkkukarfjr dj XywVkfed vEy dk la'ys"k.k djrk gS rFkk dhVks vEy eqDr djrk gSA ;g vfHkfØ;k
VªkUl,ehust ,Utkbe }kjk mRiszfjr gksrh gSaA bl fofèk }kjk vusd ,sehuks vEyksa dk la'ys"k.k gksrk
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gSA ,sehuks vEy ukbVªkstu ;qDr dkcZfud v.kq gSA ukbVªkstu ;qDr dkcZfud v.kqvksa dk la'ys"k.k
dhVks vEyksa esa veksfu;k ls ,sehuks lewg dk tqM+us dk ,d izeq[k pj.k gSA

ikBxr iz'u 10.5

1. dkWye I vkSj II esa fn, x, vkbVeksa dks feyku dhft,%

I II

(i) ,sehuks vEy (d) dhVks vEy

(ii) XywVSfed vEy ([k) ,sehuks lewg ,oa dkcksZfDly lewg

(iii) jdhVksXxwVSfjd vEy (x) ,sehuks vEy

2- ikSèkksa esa ,ehuks vEyksa ds tSo la'ys"k.k dh nks tSojklk;fud vfHkfØ;kvksa ds uke crkb;sA

............................................................................................................................

3- ,Utkbekas dk dkSu&lk lewg VªkWl,ehus'ku vfHkfØ;k dks mRizsfjr djrk gS\

............................................................................................................................

4- vipf;r ,sehuhdj.k vfHkfØ;k }kjk ,sehuks vEy ds la'ys"k.k esa ,sehuks lewg dk lzksr D;k
gS\

............................................................................................................................

5- XywVkfed vEy ds la'ys"k.k esa dhVks vEy dk L=kksr D;k gS\

............................................................................................................................

vkius D;k lh[kk

ukbVªkstu vusd tSo&v.kqvksa tSls ,sehuks vEyksa] izksVhuksa rFkk ,atkbeksa dk izeq[k ?kVd gSA

foVkfeu] ,sYdksykW;M] U;wfDyd vEy] o.kZd rFkk dqN o`f¼ gkeksZUl tSls v.kqvksa esa Hkh ukbVªkstu
mifLFkr gksrh gSA

vkf.od ukbVªkstu f=kcaèk ;qDr LFkk;h v.kq gSA

ukbVªkstu fLFkjhdj.k ukbVªkstu dk veksfu;k esa vip;u gSA

vtSoh; ukbVªkstu fLFkjhdj.k ,d vkS|ksfxd izfØ;k (gScj fofèk) gSA
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tSoh; ukbVªkstu fLFkjhdj.k thfor dksf'kdk esa gksrk gSA

ukbVªkstu fLFkjhdj.k izfØ;k dks mRizsfjr djus okyk ,Utkbe ukbVªksftust gSA

ukbVªkstu fLFkjhdj.k eqDr&thoksa lw{e thoksa vFkok lgthoh ra=kksa esa ik;k tkrk gSA

ykbdsu] VsfjMksiQkbVksa] czk;ksiQkbVksa] ftEuksLieks± ,oa ySX;we tSls vusd lgthoh ukbVªkstu
fLFkjhdj.k djus okys ra=k gSaA

lk,uksa cSDVhfj;k] ykbdsu] VsfjMksiQkbVksa ,oa ftEuksLieks± esa ik, tkuk okyk lgthoh ?kVd gSA

ySX;weksa esa thok.kq dh jkbtksfo;e Lih'kht lgthoh gksrh gSA

ukbVªkstu fLFkjhdj.k esa ÅtkZ ,oa bysDVªkuksa dk L=kksr izk;% ikb:fcd vEy gksrk gSA

gkbMªtkstu xSl ukbVªkstu fLFkjhdj.k esa enn dj ldrh gSA

ukbVªkstu dh lokZfèkd vkDlhÑr voLFkk ukbVªsV rFkk lokZfèkd vipf;r voLFkk veksfu;k
gSA

,Utkbe ukbVsªV fjMDVst }kjk ukbVªsV ukbVªkbV esa vipf;r gksrk gSA

,sehuks vEy esa nks fØ;kRed lewgµ,sehuksa lewg rFkk dkcksZfDly lewg gksrs gSaA

dhVks vEyksa ds vipf;r veksuhdj.k }kjk ,sehuks vEyksa dk mRiknu fd;k tk ldrk gSA

ijk,sehuhdj.k (Vªkl,ehus'ku) }kjk Hkh ,sehuks vEyksa dk mRiknu fd;k tk ldrk gSA

vipf;r veksuhdj.k vfHkfØ;k fMgkbMªksftusl ,Utkbe }kjk mRizsfjr gksrh gSA

ijk,sehuhdj.k vfHkfØ;k Vªkl,feust ,Utkbe }kjk gksrh gSA

ikBkar iz'u

1- ukbVªkstu fLFkjhdj.k dks ifjHkkf"kr dhft;sA

2- fctyh pedus ds nkSjku la;qDr ukbVªkstu dk dkSu lk :i mRiUu gksrk gS\

3- ,Utkbe rFkk izksVhuksa ds vfrfjDr ,sls rhu tSo v.kqvksa ds uke crkb;s ftuesa ukbVªkstu ik;k
tkrk gSA

4- ukbVªkstu fLFkj djus okys ,d ok;oh; rFkk vok;oh; thok.kq dk uke crkb,¡A

5- α-dhVksXywVSfjd vEy ds vipf;r ,sehuhdj.k }kjk fdl ,sehuks vEy dk la'ys"k.k gksrk
gS\

6- tSoh; ,oa vtSoh; ukbVªkstu fLFkjhdj.k esa varj crkb,¡A

7- tSoh; ukbVªkstu fLFkjhdj.k ds fy, D;k vko';d gS\
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8- ySXgheksXyksfcu ekuoh; gheksXyksfcu ls fdl izdkj fHkUu gS\

9- ySXgheksXyksfcu dk D;k dk;Z gS\

10- ukbVsªV fjMDVst ,oa ukbVªkbV fjMDVst esa D;k fØ;kRed fHkUurk,¡ gS\

11- ukbVªkstu fLFkjhdj.k ,oa ukbVªkstu Lokaxhdj.k esa D;k varj gS\ la{ksi esa vtSoh; ukbVªkstu
fLFkjhdj.k dh fof/ le>kb,A

12- tSoh; ukbVªkstu fLFkjhdj.k ds fofHkUu pj.kksa dks la{ksi esa crkb;sA

13- eqDrthoh rFkk lgthoh ukbVªkstu fLFkj djus okys vthok.kqvksa dk mfpr mnkgj.k nhft,A

14- eqDrthoh rFkk ySX;wfeul ukbVªkstu fLFkjhdj.k djus okys lw{e thoksa esa D;k eq[; vUrj
gSA\

15- ikSèkksa esa ukbVªsV ,oa ukbVªkbV vip;u dk o.kZu dhft,¡A

16- ikSèkksa esa ,sehuks vEykas ds la'ys"k.k dh vipf;r ijk,sehuhdj.k vfHkfØ;k dk o.kZu dhft;sA

17. ikSèkksa esa ,sehuks vEy ds la'ys"k.k dh ijk,sehuhdj.k vfHkfØ;k dk o.kZu dhft,A ;g vipf;r
,sehuhdj.k ls fdl izdkj fHkUu gSa\

ikBxr iz'uksa ds mÙkj

10-1 1. 78.03 izfr'kr 2. izksVhu rFkk ,Utkbe

3. D;ksafd blesa f=kcaèk gksrk gSA 4. 16 izfr'kr

5. &195.8°C

10-2 1. vkf.od ukbVªkstu dk veksfu;k esa ifjorZu

2. gScj dk izØe

3. tSoh; ukbVªkstu fLFkjhdj.k thfor dksf'kdk esa rFkk vtSoh; ukbVªkstu fLFkjhdj.k thfor
dksf'kdk ds ckgj gksrk gSA

4. ukbVªksftust

5. vkWDlhtu

10-3 1. (i) ([k) (ii) (d) (iii) (?k) (iv) (x)

2. lkbdl

3. gk¡] gkbMªkstu xSl
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4. 16 ATP

5. vipf;r dks ,Utkbe tSls iQSjhMkWfDlu

6. (i) ([k) (ii) (d) (iii) (x)

7. xzfUFkdk

10-4 1. NH

2- (i) ([k) (ii) (x) (iii) (d)

3- lkbVkslk¡y 4. ukbVªsV 5. gfjryod

10-5 1. (i) ([k) (ii) (x) (iii) (d)

2- vipf;r veksuhdj.k ,oa ijk,sehuhdj.k

3- Vªk¡l,feustsat

4- veksfu;k

5- ,sYiQk dhVksXywVSfjd vEy
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11

izdk'kla'ys"k.k

izdk'kla'ys"k.k (Photosynthesis - Photo = izdk'k_ Synthesis = tqM+uk] fuekZ.k)  i`Foh ij gksus
okyh ,dek=k og izfØ;k gS ftl ij euq"; rFkk leLr thoèkkfj;ksa dk thou fuHkZj gSA bl izfØ;k
}kjk gjs ikSèks] 'kSoky rFkk gfjr yod&/kjh thok.kq] vdkcZfud v.kqvksa ls lw;Z ds izdk'k dh
mifLFkfr esa viuk Hkkstu (dkcZfud inkFkZ) cukrs gSaA vla[; dkcZfud v.kqvksa ftuls feydj
thfor izkf.k;ksa dh jpuk gksrh gS izR;{k vFkok vizR;{k :i ls izdk'kla'ys"k.k }kjk gh fufeZr gksrs
gSaA dkcZfud inkFkks± ds vkWDlhdj.k }kjk lafpr ÅtkZ dk mi;ksx izk.kh fofHkUu mikip;h fØ;kvksa
ds lapkyu esa djrs gSaA ;gk¡ ;g dguk egÙoiw.kZ gS fd izdk'kla'ys"k.k gh ,dek=k ,slh izkÑfrd
izfØ;k gS tks okrkoj.k esa vkWDlhtu NksM+rh gS rFkk lHkh thfor izk.kh 'olu gsrq blh vkWDlhtu
ij fuHkZj gaSA

vki ikBµ4 esa i<+ pqds gS fd gfjryodksa esa izdk'kla'ys"k.k fØ;k lEiUu gksrh gS vFkok vU;
'kCnksa esa gfjryod lkSj&cSVjh dh rjg dk;Z djds dkcksZgkbMªsVksa dk fuekZ.k djrs gSaA bl ikB esa
vki lh[ksxsa fd ikSèks fdl izdkj izdk'kla'ys"k.k djrs gSaA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr vki %

izdk'kla'ys"k.k dks ifjHkkf"kr dj ldsaxsa_

gfjryod esa ik;s tkus okys fofHkUu o.kZdks ds uke rFkk gfjryodksa dh vfrlw{e lajpuk
dk fooj.k fp=k lfgr tku ldsxsa_

izdk'kla'ys"k.k ds fofHkUu vk;keksa dh foospuk dj ldsaxsa_

izdk'kla'ys"k.k dh izdk'k (nhIr) rFkk vizdk'kh (vnhIr) vfHkfØ;kvksa esa varfuZfgr fofHkUu
pj.kksa dks le> ldsxsa_

vo'kks"k.k o.kZØe] bysDVªkWu&xzkgh] izdk'k&iQkLiQsVhdj.k ,oa lfØ; o.kZØe dks ifjHkkf"kr
dj ldsxsa_
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vo'kks"k.k o.kZØe ,oa lfØ; o.kZØe_ nhIr ,oa vnhIr vfHkfØ;k,¡_ pØh; ,oa vpØh;
iQkWLiQsVhdj.k_ C3 ,oa C4 izdk'kla'ys"k.k esa varj Li"V dj ldsxsa_

izdk'kla'ys"k.k dks izHkkfor djus okys i;kZoj.kh; dkjdksa ,oa vkarfjd dkjdksa dh lwph cuk
ldsxsa_

mi;qDr xzkiQksa ds ekè;e ls lhekdkjdksa ds fl¼kar dk o.kZu dj ldsxsaA

11.1 izdk'kla'ys"k.k

11.1.1 izdk'kla'ys"k.k izfØ;k ds egÙo ds fo"k; esa tkusa

egÙo

1. gjs ikSèkksa esa ,d o.kZd ftls gfjryod dgrs gS] ik;k tkrk gSA ;g ÅtkZ dks xzg.k] ifjofrZr
,oa LFkkukarfjr djds bls i`Foh ij lHkh thoksa ds fy, miyCèk djk ldrk gSA

2. izdk'kla'ys"k.k izfØ;k esa izdk'k ÅtkZ dk :ikarj.k jklk;fud ÅtkZ esa gksrk gSA

3. gjs ikSèkks ds vykok dksbZ Hkh tho lkSj ÅtkZ dk lhèkk mi;ksx ugha dj ldrk gS vr% lHkh
izk.kh vius thou fuokZg gsrq gjs ikSèkksa ij fuHkZj jgrs gSaA

4. gjs ikSèks vdkcZfud inkFkks± ls viuk dkcZfud Hkkstu Lo;a cukrs gSa vr% mUgsa Loiks"kh dgrs
gSa tcfd vU; tho viuk Hkkstu Lo;a ugha cuk ldrs vr% mUgsa fo"keiks"kh dgrs gSaA

5. izdk'kla'ys"k.k izfØ;k ds nkSjku okrkoj.k esa vkWDlhtu eqDr gksrh gSa ftlls i;kZoj.k vU;
thoksa ds thfor jgus yk;d cu ikrk gSA

6. izdk'kla'ys"k.k }kjk cus ljy dkcksZgkbMªsV ifjofrZr gksdj fyfiM] izksVhu] U;wfDyd vEy rFkk
vU; dkcZfud inkFkks± esa cny tkrs gSaA

7. gjs ikSèks ,oa buds mRikn lHkh thoèkfj;ks ds eq[; Hkkstu gSaA

8. thok'eh; b±èku tSlsµdks;yk xSl] rFkk rsy bR;kfn Hkh izkphu HkwxHkhZ; dky ds isM+&ikSèkksa
ds izdk'kla'ys"k.k ds gh mRikn gSA

11.1.2 izdk'kla'ys"k.k D;k gS\

izdk'kla'ys"k.k (Photo =  izdk'k_ Synthesis = tksM+uk] la'ys"k.k) og izfØ;k gS ftlds }kjk gjs
ikSèks lw;Z ds izdk'k dh mifLFkfr esa ty ,oa dkcZu MkbZvkDlkbM ds la;ksx ls dkcksZgkbMªsVksa dk
fuekZ.k djrs gSa rFkk bl izfØ;k esa mi&mRikn (By-product) ds :i esa vkWDlhtu fueqZDr gksrh
gSA izdk'kla'ys"k.k ds fo"k; esa v|ru tkudkjh fiNys 300 o"kks± dh [kkstks dk urhtk gSA buesa
ls dqN fof'k"V iz;ksx uhps ckWDl esa fn;s x, gSaA
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tkslsiQ izhLV~ys rFkk blds i'pkr~ tku batsaugkWt us crk;k fd ikSèkksa esa ok;qeaMy ls CO2

dks xzg.k djus ,oa okrkoj.k esa vkWDlhtu NksM+us dh {kerk gSA

batsugkWt us ;g Hkh crk;k fd ikSèkks }kjk vkWDlhtu NksM+us dh izfØ;k lw;Z ds izdk'k
dh mifLFkfr rFkk ikSèkks ds gjs Hkkx esa gh gksrh gSaA

jkWcVZ fgy us iznf'kZr fd;k fd ;fn i`FkDÑr gfjryodksa dks bysDVªkWu xzkgh dh mifLFkfr
esa izfrnhIr fd;k tk, rks og vkWDlhtu eqDr djrs gSa rFkk bysDVªkWu xzkgh vipf;r gks
tkrs gSaA bl vfHkfØ;k dks fgy izfrfØ;k dgrs gSaA blds }kjk ty (izdk'k vi?kVu)
dks bysDVªkWu ds lzksr ds :i esa iz;ksx djds dkcZu fLFkjhdj.k }kjk vkWDlhtu ,d miksRikn
ds :i esa eqDr gksrh gSA

fo'ys"k.k dk fu:i.k fuEu jklk;fud lehdj.k }kjk fd;k tk ldrk gS

6CO2 + 12H2O →i.kZgfje
lw; Z dk idz k'k  C6H12O6 + 6H2O + 6O2

izdk'kla'ys"k.k esa CO2 dk fLFkjhdj.k (vFkok vip;u) dkcksZgkbMªsVl (Xywdkst C6H12O6)
esa gks tkrk gSA ikuh dk lw;Z ds izdk'k dh mifLFkfr esa fo[kaMu (ikuh dk izdk'k vi?kVu) gksdj
vkWDlhtu eqDr gksrh gSA ;kn j[ksa fd fudyus okyh vkWDlhtu ikuh ds v.kq ls vkrh gS CO2

ls ughaA

11.1.3 izdk'kla'ys"k.k dgk¡ gksrk gS\

izdk'kla'ys"k.k ikSèkks ds gjs Hkkx eq[;r% ifÙk;k¡] dHkh&dHkh gjs rus ,oa iq"i dfydkvksa }kjk Hkh
gksrk gSA ifÙk;ksa dh fof'k"VhÑr dksf'kdk,¡ ftUgsa e|ksrd dgrs gSa] muesa gfjryod ik;s tkrs gSaA
;s gfjryod gh izdk'kla'ys"k.k ds okLrfod dk;Z'khy dsUnz gSaA

fp=k 11-1 dks nsf[k;s rkfd dksf'kdk lajpuk vkSj dk;Z uked ikB (4) esa gfjryod dh lajpuk
ds fo"k; esa tks dqN vkius lh[kk Fkk] ;kn vk tk,A

fp=k 11.1 gfjryod dh lajpuk

ty

lw;Z dk izdk'k

dkcZu
MkbZDlkbM

dsUnzd

jl/kuh
dksf'kdknzO;

dksf'kdk fHkfÙk

gfjr yod esa
dkcZu MkbDlkbM
vkSj ikuh la;qDr

gksdj 'kdZjk cukrs
gS

Åijh ckg~; Ropk

isyhlsM dksf'kdk

ijklj.k
}kjk dksf'kdk
esa okfgdk dh

vksj
xqtjrk

gqvk ty
dkcZu MkbDlkbM
iÙkh esa ja/zksa
}kjk izos'k
djrh gS

dkcZu MkbZDlkbM
folj.k }kjk ok;q
vodk'kksa ls dksf'kdk
esas igqaprh gS

iÙkh esa cus Hkkstu
dks ys tkrh dksf'kdk,a

ty ys tkrs nk: ds vo;o
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11.2 izdk'kla'ys"kh o.kZd

gfjryod ds Fkk;yksdkW;M esa ,sls o.kZd fo|eku gksrs gS tks fHkUu&fHkUu rjaxnSè;ks± dks vo'kksf"kr
djds izdk'kla'ys"k.k dh izdk'kjklk;fud vfHkfØ;k,a djrs gSA o.kZdks dk dk;Z izdk'k ÅtkZ dks
vo'kksf"kr dj mUgsa jklk;fud ÅtkZ esa cnyuk gksrk gSA ;s o.kZd gfjryod f>fYy;ksa ij fLFkr
gksrs gS vkSj gfjryod dksf'kdkvksa ds Hkhrj bl izdkj O;ofLFkr gksrs gSa rkfd ;s f>fYy;k¡ izdk'k
lzksr ds lkFk ledks.k cukrh gqbZ jgs vkSj vfèkd&ls&vfèkd izdk'k vo'kks"k.k gksrk jgsA mPp ikniksa
esa izdk'kla'ys"kh o.kZdks dks nks Hkkxksa esa ck¡Vk x;k gSµgfjryod ,oa dSjksVsuk;MA

gfjryod izdk'kla'ys"k.k fØ;k esa Hkkx ysus okyk eq[; la'ys"kh o.kZd gSaA ;g ,d cM+k v.kq
gS rFkk ;g caSxuh uhyk rFkk n`'; o.kZØe ds yky Hkkx esa izdk'k dks vo'kksf"kr djrk gS rFkk
gjs izdk'k dks ifjofrZr djrk gS blfy, ifÙk;k¡ gjh fn[krh gSA dSjksVsuk;M (dSjksVhu ,oa tSUFkksfiQy)
o.kZØe ds ml fgLls ds izdk'k dks vo'kksf"kr djrk gS tks gfjryod }kjk vo'kksf"kr ugha gksrkA

gfjryod ^,* (,d fof'k"V izdkj dk gfjryod) lkSj ÅtkZ dks fo|qr ,oa jklk;fud ÅtkZ
esa ifjofrZr djus okyk izeq[k o.kZd gSA vr% bls vfHkfØ;k dsanz dgrs gSaA

vU; nwljs o.kZd tSls gfjryod ̂ ch* ,oa dSjksVsukW;M dks lgk;h o.kZd dgrs gSa D;ksafd ;s o.kZd
vo'kksf"kr ÅtkZ dks] gfjryod ^,* dks LFkkukarfjr dj nsrs gSa o.kZd] tSls vfHkfØ;k dsanz
(gfjryod&,) ,oa lgk;h o.kZd (gkosZfLVx dsUnz) ,d fØ;kRed xqPNksa (lewgksa) esa ,d=k gksrs
gSa bUgsa izdk'k ra=k dgrs gSA izdk'k ra=k nks izdkj ds gksrs gSa&PSI rFkk PSII

,d izdk'k ra=k 250&400 o.kZd v.kqvksa ls feydj cuk gksrk gSA nksuksa izdk'k ra=kksa ds vfHkfØ;k
dsanz esa i.kZgfje&, dh fofHkUu lajpuk,¡ gksrh gSA izdk'k ra=k I (PSI), esa i.kZgfje&, dk vfHkfØ;k
dsanz 700mm (P700) rjaxnSè;Z fdj.kksa dk vo'kks"k.k djrk gS rFkk izdk'k ra=k II (PS II) esa vfHkfØ;k
dsanz 680mm (P680) dk lokZfèkd vo'kks"k.k djrk gSA (P = o.kZd ds fy, iz;qDr gksrk gS) izdk'k
ra=kksa dk izkFkfed dk;Z] vkil esa izfrfØ;k djds lw;Z vkSj lkSj ÅtkZ dks jklk;fud ÅtkZ (ATP)
esa cnyrk gSA nksuksa izdk'k ra=kksa esa varj rkfydk 11-1 esa fn;s x, gS %

rkfydk 11-1 izdk'kra=k&I rFkk izdk'kra=k II esa varj

izdk'kra=k I izdk'kra=k II

izdk'kra=k I esa i.kZgfje&^,* ds vfHkfØ;k
dsanz esa 700 mm rjxnSè;Z dk lokZfèkd
vo'kks"k.k gksrk gSA bl vfHkfØ;k dsanz
dks P700 Hkh dgrs gSaA

izkFkfed bysDVªkWuxzkgh ,d ykSg&izksVhu
(Fe-S izksVhu) gksrk gSA

blesa bysDVªkWu okgdks dk lewg % tSls IykLVkslkfuu]

iQSfjMkWfDlu ,oa lkbVksØkse fo|eku gksrs gSa

izdk'k ra=k II esa i.kZgfje ^,* ds vfHkfØ;k dsanz
esa 680 mm rjaxnSè;Z dk lokZfèkd vo'kks"k.k gksrk
gSA bl vfHkfØ;k dsanz dks P680 Hkh dgrs gSa

izkFkfed bysDVªkWu xzkgh ,d jaxghu i.kZgfje ftlesa
eSXuhf'k;e dk vHkko gksrk gS mls fiQ;ksfiQy&a Hkh
dgrs gSa

blesa bysDVªkWu okgdksa dk lewg tSls % fiQ;ksiQkbfVu]
IykLVksdqbukWu] ,oa lkbVksØkse fo|eku gksrs gSaA
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11.3 izdk'kla'ys"k.k esa lw;Z ds izdk'k dk dk;Z

lw;Z dk izdk'k ÅtkZ dh NksVh&NksVh df.kdkvksa vFkok los"Vuksa dk cuk gksrk gS ftUgsa ̂ ^iQ+ksVksu**
dgrs gSaA ,dy iQ+ksVksu dks DokaVe Hkh dgrs gSaA i.kZgfje dk D;k dk;Z gS\ i.kZgfje izdk'k ÅtkZ
dk vo'kks"k.k djrs gSaA

i.kZgfjr v.kq izdk'k ÅtkZ dks vo'kksf"kr djds mÙksftr voLFkk esa vk tkrk gS rFkk ckgjh
d{k esa ,d bysDVªkWu dk R;kx dj nsrk gSA dksbZ Hkh iznkFkZ mÙksftr voLFkk esa vfèkd
nsj rd ugha jg ldrkA vr% ÅtkZ ;qDr ,oa mÙksftr i.kZgfjr v.kq] fuEu ÅtkZ Lrj vFkok
ryh; voLFkk esa vk tkrk gS rFkk bl izfØ;k esa ;g v.kq ÅtkZ fudyrk gSA ;g ÅtkZ
rki] izfrnhIrh vFkok dqN dk;Z djus esa [kpZ gksrh gSA izdk'kla'ys"k.k esa ;g ÅtkZ ty
ds fo[kaMu }kjk H+ rFkk OH– vk;u cukus esa iz;qDr gksrh gSA

dsjksfVu ,d ukjaxh ,oa ihys jax dk o.kZd gSaA ;g i.kZgfjr ds lkFk Fkk;ysdkW;M f>Yyh
esa ik;k tkrk gSA ;g v.kq VwV dj foVkfeu v.kq cukrk gSA

vo'kks"k.k ,oa fØ;k&o.kZØe (LisDVªe)

izdk'kla'ys"k.k dh izfØ;k] (tks izdk'k ls lfØ; gksrh gS) dk vè;;u djrs le; ;g egÙoiw.kZ
gS fd ge bl izfØ;k ds fy, fØ;k&LisDVªe fuèkkZfjr dj ys vkSj bldk mi;ksx izfØ;k esa varfuZfgr
o.kZdks dks igpkuus ds fy, djsaA fØ;k&LisDVªe og xzkiQ gS tks izdk'kla'ys"k.k izfØ;k dks mn~nhIr
djus esa izdk'k dh fofHkUu rjaxnSè;ks± (VIBGYOR) dh izHkkfork n'kkZrk gSA fdlh o.kZd }kjk
fofHkUu rjaxnSè;ks± okys izdk'k dh vkisf{kd vo'kks"kdrk ds xzkiQ dks vo'kks"k.k LisDVªe dgrs gSaA
izdk'kla'ys"k.k ds fy, fØ;k LisDVªe dks fp=k 11-2 esa n'kkZ;k x;k gS ftlesa lkFk&lkFk lHkh izdk'k
la'ys"kh o.kZdksa ds fy, vo'kks"k.k&LisDVªe Hkh fn[kk;k x;k gSA bl xzkiQ esa ?kfu"V lekurk ij
è;ku nhft,] ftlls ;g ladsr feyrk gS fd fofHkUu o.kZd] fo'ks"kr% i.kZgfje Js.kh ds o.kZd
gh izdk'kla'ys"k.k esa izdk'k ds vo'kks"k.k ds fy, mÙkjnk;h gSA lHkh rjaxnSè;ks± dk izdk'k leku
:i ls izdk'kla'ys"k.k ds fy, izHkkoh ugha gksrk gSA izdk'kla'ys"k.k dh nj ij dqN rjaxnSè;ks± esa
de rFkk dqN esa vfèkd gksrh gSA

fp=k 11.2 fo|qr~ pqacdh; fofdj.k dk o.kZØe fØ;k&LisDVªe

fØ;k LisDVªe

vo'kks"k.k LisDVªe
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izdk'kla'ys"k.k gjs ,oa ihys izdk'k esa cgqr de gksrk gS] D;ksafd ;s fdj.ksa ifÙk;ksa ls
ijkofrZr gks tkrh gSA izdk'kla'ys"k.k uhys ,oa yky izdk'k esa lokZfèkd gksrk gSA

ikBxr iz'u 11.1

1- (i) izdk'kla'ys"k.k dks ifjHkkf"kr dhft;sA

..................................................................................................................

(ii) izdk'kla'ys"k.k dk O;kid lkekU; jklk;fud lehdj.k nhft,A

..................................................................................................................

2- (i) izdk'k la'ys"kh o.kZdks dh nks Jsf.k;ksa ds uke crkb;s\

..................................................................................................................

(ii) fdu o.kZdksa dks lgk;h&o.kZd dgrs gSa\

..................................................................................................................

3- (i) i.kZgfje v.kq vius Åij iM+us okys izdk'k dk D;k djrs gSa\

..................................................................................................................

(ii) dkSu lk o.kZd yky rjax nSè;Z okys izdk'k dk vo'kks"k.k djrk gS\

..................................................................................................................

4- (i) izdk'kla'ys"k.k dh nj fdl izdk'k esa lcls de rFkk fdl izdk'k esa lokZfèkd gksrh
gS\

..................................................................................................................

(ii) izdk'kla'ys"k.k esa fdl izkdj dh ÅtkZ dk mi;ksx gksrk gSA ikSèkksa esa ;g ÅtkZ fdl
:i esa lafpr gks tkrh gSA

..................................................................................................................

5- izdk'kla'ys"k.k esa eqDr gksus okyh vkWDlhtu dk lzksr D;k gS] dkcZu MkbvkWDlkbM vFkok ty\

............................................................................................................................

11.4 tSojklk;fud ,oa tSola'ys"k.kkRed voLFkk

izdk'kla'ys"k.k dh laiw.kZ izfØ;k gfjryod esa laiUu gksrh gSA gfjryod dh lajpuk bl izdkj
gksrh gS fd izdk'k ij fuHkZj (izdk'k vfHkfØ;k) rFkk izdk'k dh vuqifLFkfr (vnhIr vFkok
vizdk'kh vfHkfØ;k) gfjryod ds fofHkUu Hkkxksa esa gksrh gSA
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Fkk;ysdk;M esa o.kZd rFkk vU; lgk;d vo;o ik, tkrs gSa tks izdk'k dks vo'kksf"kr dj
bysDVªkWu LFkkukarj.k }kjk izdk'k vfHkfØ;k vFkok bysDVªkWu ifjogu Ükà[kyk izkjaHk djrs gSA

bysDVªkWu ifjogu Ükà[kyk esa izdk'k ra=k I rFkk izdk'k ra=k II esa izdk'k vo'kks"k.k }kjk bysDVªkWu
mPp ÅtkZ Lrj esa tkrs gSa vFkkZr~ bysDVªkWu mÙkstuk&ÅtkZ mikftZr dj ysrk gSA tSls gh bysDVªkWu
ÅtkZ xzg.k djrk gS rks og bysDVªkWu xzkgh }kjk xzg.k dj fy;k tkrk gS rFkk mldk vip;u
gks tkrk gS rFkk bl izdkj PSI700 rFkk PSII680 ds vfHkfØ;k dsanz vkWDlhÑr voLFkk esa vk
tkrs gSaA

;g izdk'k ÅtkZ ds jklk;fud ÅtkZ esa ifjorZu dks O;Dr djrk gSA vc bysDVªkWu uhps&uhps
dh rjiQ ;k=kk djrk gqvk] ÅtkZ dh Hkk"kk esa dgsa rks vkWDlhdj.k&vip;u vfHkØ;kvksa dh
,d Ükà[kyk esa ,d bysDVªkWu xzkgh ls nwljs bysDVªkWu xzkgh rd c<+rk tkrk gSA ;g bysDVªkWu izokg
ATP ds fuekZ.k ds lkFk tqM+k gksrk gSA blds NADH Hkh NADH2 esa vipf;r gksrk gSA
izdk'k vfHkfØ;k ds mRikn ftuesa vipk;d {kerk (NADPH2 + ATP) gksrh gSA Fkk;ysdk;M
ls fudydj LVªksek esa vk tkrs gSaA

LVªksek esa f}rh; pj.k (vnhIr vFkok vizdk'kh vfHkfØ;k vFkok tSo la'ys"k.kkRed iFk)
ftlesa dkcZu MkbZvkWDlkbM] izFke pj.k esa cus vipk;d inkFkks± }kjk dkcksZgkbMªsVksa esa vipf;r
gks tkrh gSA

11.4.1 izdk'kla'ys"k.k esa bysDVªkWu ifjogu Ükà[kyk

bl izfØ;k dk izkjaHk izdk'kra=k II (PS II) }kjk izdk'k ÅtkZ vo'kksf"kr dj mls vius vfHkfØ;k
dsanz] P680 dks igq¡pkus ls gksrk gSA tc P680 izdk'k vo'kksf"kr djrk gS rks ;g mÙksftr voLFkk
esa vk tkrk gS rFkk blds bysDVªkWu] ,d bysDVªkWu xzkgh }kjk xzg.k dj fy, tkrs gSa rFkk ;g Lo;a
ryh; voLFkk (fuEu ÅtkZ Lrj) esa vk tkrk gS ijarq P680 bysDVªkWu R;kx dj vkWDlhÑr gks tkrk
gS rFkk ftlds iQyLo:i ;s ty fo[kaMu }kjk vkWDlhtu ds v.kq eqDr djrk gSA bl izdk'k fuHkZj
ty fo[kaMu dh fØ;k dks izdk'k vi?kVu vFkok izdk'k y;u dgrs gSaA ty ds fo[kaMu ls
bysDVªkWuksa dk fuekZ.k gksrk gS] tks bysDVªkWu _.kkRed P680 ij pys tkrs gSa P680 ftUgksaus igys vius
LFkkukarfjr fd, Fks] bl izdkj vkWDlhÑr P680 iqu% vius [kks, gq, bysDVªkWuksa dks ty vi?kVu
}kjk R;kxs bysDVªkWuksa dks xzg.k dj ysrk gSA

izkFkfed xzkgh vius bysDVªkWu vius ls uhps bysDVªkWu ifjogu Ükà[kyk esa R;kx nsrk gSA bysDVªkWu var
esa izdk'k ra=k (PSI) I ds vfHkfØ;k dsanz P700 esa igq¡pk, tkrs gSaA bl izfØ;k esa ÅtkZ eqDr gksrh
gS tks ATP esa lafpr gks tkrh gsA

blh izdkj] izdk'kra=k I (PSL) Hkh tc izdk'k ÅtkZ vo'kksf"kr djrk gS rks mÙksftr voLFkk esa
vk tkrk gS rFkk PSI dk vfHkfØ;k dsanz P700 vius bysDVªkWu] bysDVªkWuxzkgh dks nsdj vkWDlhÑr
gks tkrk gSA vkWDlhÑr P700 vius bysDVªkWu] izdk'k ra=k II (PSII) ls xzg.k djrk gS tcfd izdk'k
ra=k I (PSI) ds izkFkfed xzkgh v.kq vius bysDVªkWuksa dk LFkkukarj.k ,d vU; bysDVªkWuokgd NADP
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}kjk NADPH2 cukus gsrq djrs gSa tks fd ,d izcy vipk;d gSA bl izdkj ge ns[krs gSa fd
ty ds v.kqvksa ls bysDVªkWuksa dk lrr izokg PSII ls PSI rFkk var esa NADP v.kq rd gksrk gS
tks vipf;r gksdj NADPH2 cukrk gS\ NADPH2 dk mi;ksx tSola'ys"k.kkRed iFk esa CO2

dks dkcksZgkbMªsVksa esa vipf;r djus esa gksrk gSA

fp=k 11.3 vpØh; izdk'k&iQkLiQksjyhdj.k
PQ = IykLVksDohuku_ PC = IykLVkslk;fuu FD = iQSjkMkWfDlu

CO2 ds dkcksZgkbMsªV~ esa vip;u ds fy, ATP dh vko';drk gksrh gS ftudk mRiknu bysDVªkWu
ifjogu Ükà[kyk }kjk gksrk gSA tc mPp ÅtkZ ;qDr bysDVªkWu] bysDVªkWu ifjogu ra=k esa fuEu Lrj
ij tkrs gSa rks os ÅtkZ eqDr djrs gSa ;g ÅtkZ vdkcZfud iQkLiQsV (Pi) dks ADP ls tqM+dj
ATP cukrh gS rFkk ;g izfØ;k iQkLiQksjkbys'ku dgykrh gSA D;ksafd ;g izdk'k dh mifLFkfr
esa gksrh gS vr% bls izdk'k&iQkLiQksfjyhdj.k dgrs gSaA

;g i.kZgfje esa nks izdkj ls gksrh gSA

(a) vpØh;&izdk'k&iQkLiQksjkbys'ku % blesa bysDVªkWuksa dk izokg ty v.kqvksa ls izdk'k ra=k
II (PS II) mlds i'pkr~ izdk'k ra=k I (PSI) rFkk var esa NADP dks NADPH2 esa
vipf;r djrs gq, gksrk gSA D;ksafd blesa bysDVªkWuksa dk izokg fn'kkghu gksrk gS vr%
bls vpØh; izdk'k iQkLiQksfjyhdj.k dgrs gSaA (fp=k 11-3)

(b) izdk'k iQkLiQksfjyhdj.k % dqN ifjfLFkfr;ksa esa tc vpØh; izdk'k iQkLiQksfjyhdj.k
#d tkrk gS] pØh; izdk'k iQkLiQksfjyhdj.k gksrk gS rFkk ;g dsoy izdk'k ra=k I (PSI)

esa gksrk gSA bl izfØ;k esa bysDVªkWu izokg PSI ls NADP dh rjiQ ugha gksrk gS] vfirq

izkFkfed
izkid

izkFkfed
izkid

iQksVku

lkbVªksØkse
dkWEIysDltfVy
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bysDVªkWu vkWDlhÑr P700 vfHkfØ;k dsanz ij okil vk tkrs gSaA bl izdkj bysDVªkWuksa ds
fuEu ÅtkZ Lrj LFkkukarj.k ls ATP fuekZ.k gksrk gS rFkk bls pØh; izdk'k
iQkLiQksfjyhdj.k dgrs gSaA (fp=k 11-4)

fp=k 11.4 pØh; izdk'k iQkLiQksfjyhdj.k

rkfydk 11-2 pØh; rFkk vpØh; izdk'k iQkLiQksfjyhdj.k dh rqyuk

pØh; iQkLiQksfjyhdj.k vpØh; iQkLiQksfjyhdj.k

1- dsoy PSI lfØ; gksrk gSA (i) PSI rFkk PSII nksuksa lfØ; gksrs gSaA

2- bysDVªkWu i.kZgfjr v.kq ls vkrs gSa 2. bysDVªkWu dk lzksr ty gS rFkk NADP

rFkk okfil i.kZgjr v.kq ij bysDVªkWu vafre xzkgh gSA bysDVªkWu ra=k
vk tkrs gSaA ds ckgj pys tkrs gSaA

3- vipf;r NADP (NADPH2) dk fuekZ.k 3. vipf;r NADP vFkkZr~ NADPH2 dk fuekZ.k
ugha gksrk gSA gksrk gS ftldk mi;ksx CO2 dks dkcksZgkbMªsV~

esa vipf;r djus esa gksrk gSA

4- vkWDlhtu eqDr ugha gksrh gSA 4. vkWDlhtu miksiRikn ds :i esa eqDr gksrh gSA

5- ;g izfØ;k eq[;r% izdk'kla'ys"kh 5. ;g eq[;r% gjs ikSèkksa esa gksrh gSA

thok.kqvksa esa gksrh gSA

pØh; iQkLiQksfjyhdj.k }kjk vfrfjDr ATP Hkh cuk, tk ldrs gSaA izdk'k vfHkfØ;k dh ÅtkZ
ifjorZu n{krk vfèkd gksrh gS rFkk bldk vuqekfur eku yxHkx 39% gksrk gSA

izkFkfed
izkid

lkbVªksØkse
dkWEIysDl
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11.5 tSola'ys"k.kkRed iFk (vnhIr vfHkfØ;k)

izdk'k vfHkfØ;k ds nkSjku cus NADPH2 ,oa ATP dkcksZgkbMªsV ds la'ys"k.k ds fy, vR;ar
vko';d gSA

vfHkfØ;kvksa dh Ükà[kyk tks CO2 dk dkcksZgkbMªsV~ksa esa vip; mRizsfjr djrh gS i.kZgfje ds
LVªksek esa gksrh gSA bls dkcZu MkbvkWDlkbM dk fLFkjhdj.k Hkh dgrs gSaA

;s vfHkfØ;k,a izdk'k ij fuHkZj ugha gksrh gS vr% buds fy, izdk'k vko';d ugha gksrk gS
ysfdu ;s izdk'k dh mifLFkfr esa Hkh gks ldrh gS vr% bUgsa vnhIr vfHkfØ;k ;k vizdk'kh
vfHkfØ;k dgrs gSaA

dkcZu fLFkjhdj.k vfHkfØ;kvkas }kjk ifÙk;ksa esa 'kdZjk dk fuekZ.k gksrk gS tgk¡ ls ikSèks ds vU;
Hkkxksa esa dkcZfud v.kqvksa ,oa ÅtkZ ds :i esa vU; Hkkxksa esa LFkkukarj.k dj fn;k tkrk gS tks
ikSèkksa dh o`f¼ ,oa mikip; ds fy, vko';d gSA

CO2 fLFkjhdj.k (vnhIr vfHkfØ;k) eq[;r% nks izdkj ls lEiUu gksrh gSA

11.5.1 C3 pØ (bls [kkstdrkZ] esfYou dsfYou ds uke ij dsfYou pØ Hkh dgrs gSa)

bl pØ esa] vkjaHk esa ok;qeaMyh; CO2, 5 dkcZu 'kdZjk (fjC;wykst ckbZ iQkLiQsV) ds }kjk xzg.k
dh tkrh gS rFkk 3 dkcZu ;kSfxd ds nks v.kq] 3&iQkLiQ+ksfXylfjd vEy (PGA) curs gSaA ;g rhu
dkcZu ;qDr v.kq bl iFk dk izFke LFkk;h mRikn gS vr% bls C3&pØ dgrs gSaA PGA ds fuekZ.k
dh izfØ;k dks dkcksZfDlyhdj.k dgrs gSaA ;g vfHkfØ;k ,atkbe fjcwykst ckbiQkLiQkLiQsV
dkcksZfDlyst (Rubisco) }kjk mRizsfjr gksrh gS ;g ,atkbe i`Foh ij laHkor;k lcls vfèkd ik;k
tkus okyk izksVhu gSA

fp=k 11.5 dsfYou pØ

jkbcqykst-1
5-ckbiQkWLiQsV

dkscksZDlhys'ku

ok;qeaMy
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nwljs pj.k esa PGA dk 3&dkcZu dkcksZgkbMªsV ftls Vªk;ksl iQkLiQsV dgrs gSa esa NADPH2

,oa ATP dh lgk;rk ls vip;u gks tkrk gSA (izdk'k vfHkfØ;k esa  NADPH2 ,oa ATP

izkIr gksrs gS)A buesa ls vfèkdka'k v.kq C3 pØ ls fudy tkrs gSa rFkk mudk vU; dkcksZgkbMªsV
tSls Xywdkst ,oa lwØkst ds la'ys"k.k esa bLrseky gksrk gSA

pØ dks iwjk djus ds fy,] izkjafHkd 5 dkcZu xzkgh v.kq] (RUBP) dk iqu:Riknu Vªk;kst
iQkLiQsV ls ATP v.kq ds }kjk gksrk gS rFkk iqu% C3 pØ izkjaEHk gks tkrk gSA

11.5.2 C4 pØ (gSp ,oa LySd pØ)

C4 pØ ,sls ikSèkksa ds fy, tks 'kq"d ,oa xeZ okrkoj.k esa mxrs gSa] ,d vuqdwyu izrhr gksrk gSA
,sls ikSèks dkcZu MkbvkWDlkbM dh vfr vYi ek=kk ,oa LVksesVk fNnzksa ds vkaf'kd :i ls can gksus
ij Hkh izdk'kla'ys"k.k dj ldrs gSaA

,sls ikSèks ty dh vYiek=kk] mPp rki ,oa mPp izdk'k esa Hkh rhozrk ls mx ldrs gSaµxUuk]
eDdk] Tokj dqN ,sls ikSèks gSA

izdk'k&'olu (RUBP dk vkWDlhtu dh mifLFkfr esa vkWDlhdj.k) bu ikSèkksa esa vuqifLFkr
gksrk gSA vr% buesa izdk'kla'ys"k.k dh nj mPp gksrh gS (izdk'k&'olu ds foLr`r fooj.k
ds fy, ikB 12 dk Hkkx 12-5 ns[ksa)

C4 ikSèkksa dh ifÙk;ksa esa ,d fo'ks"k izdkj dh lajpuk gksrh gS ftls ØSUt vkdkfjdh (Kranz

anatomy) dgrs gSaA C4 ikSèkksa dh ifÙk;ksa dh fo'ks"krk,¡ bl izdkj gSaµ

(a) ifÙk;ksa esa izR;sd laoguh caMy ds pkjksa rjiQ e`nwrd dksf'kdkvksa dk ,d vkPNn gksrk
gS ftls caMy vkPNn dgrs gSa ftlds dkj.k bls ØSUt vkdkfjdh Hkh dgrs gSaA (ØSUt
vFkkZr~ vkPNn)

(b) ifÙk;ksa esa nks izdkj ds gfjryod (f}:id gfjryod) gksrs gSaA

(c) iÙkh dh ehlksfiQy dksf'kdkvksa esa vis{kkÑr NksVs gfjryod gksrs gSa] muesa lqfodflr
xzSuk Hkh gksrs gSa ijarq buesa LVkWpZ ,df=kr ugha gksrkA

(d) caMy vkPNndh dksf'kdkvksa ds Hkhrj gfjryod vis{kkÑr cM+s vkdkj ds gksrs gSa vkSj
muesa xzSuk ugha gksrs cfYd muesa vla[; LVkpZ d.k gksrs gSa (fp=k 11-6 ns[ksa)

C4 ikSèkksa esa CO2 dk izkFkfed xzkgh 3 dkcZu v.kq;qDr] iQkLiQksbuky ik;:fcd vEy vFkok
PEP gksrk gSA ;g iQkLiQksbuky ik;:osV dkcksZDlsyst (PEPCase) ,Utkbe dh mifLFkfr esa
CO2 ds lkFk feydj ,d pkj dkcZu;qDr vEy] vkDlsyks,fLfVd vEy (OAA) cukrk gSA
CO2 dk ;g fLFkjhdj.k ehtksfiQy dksf'kdk ds dksf'kdk nzO; (Cytosol) esa gksrk gSA OAA

bl pØ dk izFke pkj dkcZu ;qDr mRikn gS vr% bls C4 iFk Hkh dgrs gSaaA
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fp=k 11.6

OAA ehtksfiQy dksf'kdk ls caMy vkPNn ds gfjryod dh vksj tkrk gS tgk¡ ij ;s CO2

dks NksM+rk gSA bu dksf'kdkvksa esa C3 pØ pykrk gS rFkk CO2 rqjUr  RUBP ls tqM+dj C3

pØ }kjk 'kdZjk dk fuekZ.k djrh gSA

fp=k 11.7

vr% vizdk'kh vfHkfØ;k ds C4 pØ pyrk gS rFkk CO2 rqjar RUBP ls tqM+dj C3 pØ
}kjk 'kdZjk dk fuekZ.k djrh gSA

ehtksfiQy dksf'kdk

Åijh
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vr% vizdk'kh vfHkfØ;k ds C4 pØ esa nks dkcksZfDlykst ,atkbe gksrs gSA

(i) PEPCase tks ehtksfiQy dksf'kdkvksa esa ik;k tkrk gS rFkk Rubisco tks caMy vkPNn
dksf'kdk esa ik;k tkrk gSA

C3 ,oa C4 ikSèkksa esa varj uhps rkfydk 11-3 esa fn, x, gSaA

rkfydk 11-3 C3 ,oa C4 ikSèkksa esa varj

C3
 ikSèks C4 ikSèks

CO2 dk fLFkjhdj.k ,d ckj gksrk gSA nks ckj gksrk gSa] izFke ckj ehtksfiQy dksf'kdkvksa
esa rFkk nwljh ckj caMy vkPNn dksf'kdkvksa esaA

CO2 xzkgh RuBP, ,d 5 dkcZu ehtksfiQy dksf'kdkvksa esa PEP
;kSfxd (iQkLiQksbuky&ik;:fod vEy)] ,d 5&dkcZu

;kSfxd rFkk caMy vkPNn dksf'kdkvksa esa
&RuBP

CO2 fLFkjhdj.k RuBP dkcksZfDlyst] bldh PEP dkcksZfDlyst dh n{krk vfèkd gksrh
,Utkbe n{krk de gksrh gSA gS D;ksafd CO2 dh ek=kk vfèkd gksrh gSA

izdk'k&la'ys"k.k dk ,d C3 vEy] PGA ,d C4 vEy tSls vkWDlsyks,flfVd vEy
izFke mRikn

iÙkh lajpuk dsoy ,d izdkj dk gfjr ^ØsUt vkdkfjdh* vFkkZr~ nks izdj dh
yod gksrk gSA dksf'kdk,¡ ftuesa ls izR;sd esa vyx&vyx

gfjryod gksrk gSA

izdk'k&'olu gksrk gS_ vkWDlhtu izdk'k& vfèkd CO2 ek=kk ds }kjk ln~eafnr jgrk
la'ys"k.k ds fy, ln~eand gS blfy, ok;qeaMyh; vkWDlhtu izdk'k
dk dk;Z djrh gSA la'ys"k.k dks lneafnr ugha djrh gSA

n{krk C4 ikSèkksa dh vis{kk izdk'k C3 ikSèkksa dh rqyuk esa izdk'kla'ys"k.k
la'ys"k.k dh n{krk de n{krk vfèkd gksrh gS rFkk mRikn
gksrh gSA mit izk; de vis{kkÑr vfèkd ek=kk esa

gksrh gSA

ikBxr iz'u 11.2

1. NADP dk D;k dk;Z gS\

............................................................................................................................

2- vizdk'kh vfHkfØ;k dks vizdk'kh vfHkfØ;k D;ksa dgrs gSa\

............................................................................................................................
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3- fuEufyf[kr ,Utkbeksa ds dk;Z crk,a rFkk ;g Hkh crk,a fd os dgk¡ ik, tkrs gSa\

(i) :foLdks (Rubisco) (ii) PEPCase

............................................................................................................................

4. ØSUt lajpuk dk o.kZu dfj,A

............................................................................................................................

5- C4 ikSèkksa dh ifÙk;ksa esa ik, tkus okyh ehtksfiQy dksf'kdkvksa ,oa caMy vkPNn dksf'kdkvksa
ds gfjryodksa esa foHksn dhft;sA

............................................................................................................................

6- C3 ikSèkksa dh rqyuk esa C4 ikSèks vfèkd n{k D;ksa gksrs gS\

............................................................................................................................

7- izdk'kla'ys"k.k vfHkfØ;k ds mu nks leqPp;ksa ds uke crk, ftuesa izdk'k ÅtkZ dh vko';drk
gksrh gSaA

............................................................................................................................

11.6 izdk'kla'ys"k.k dh nj dks izHkkfor djus okys dkjd

izdk'kla'ys"k.k dh nj dks izHkkfor djus okys dkjdksa dks eq[;r% nks Hkkxksa esa ck¡V ldrs gSµvkarfjd
,oa ckg~; (okrkoj.kh;) dkjdA

(i) vkarfjd dkjd

1- gfjryod % gfjryod dh ek=kk dk izdk'kla'ys"k.k dh nj ds lkFk lhèkk lacaèk gSA D;ksafd
;s o.kZd izdk'k xzkgh gksrk gS rFkk lw;Z ds izdk'k dks xzg.k dus ds fy, mÙkjnk;h gksrk gSA

2- iÙkh dh vk;q ,oa lajpuk % c<+rh iÙkh esa o`f¼ ds lkFk&lkFk la'ys"k.k dh nj c<+rh gS rFkk
lokZfèkd rc gksrh gS tc iÙkh iw.kZ ifjiDo gksrh gSA tSls iÙkh iqjkuh iM+rh tkrh gS] gfjryod
dh dk;Z{kerk de gks tkrh gSA iÙkh esa izdk'kla'ys"k.k dh nj dks vusd fofHkUurk,¡ izHkkfor
djrh gSA tSls&

(i) jaèkzksa dh la[;k] lajpuk ,oa forj.kA

(ii) varjdksf'kdh; LFkkuksa dk vkdkj ,oa forj.kA

(iii) iSfylsM ,oa Liath Årdksa dk vkisf{kd vuqikrA

(iv) D;wfVfdy dh eksVkbZ bR;kfnA

3- izdk'k la'ys"kh inkFkks± dh ek¡x % rsth ls c<+rs ikSèkksa ds izdk'kla'ys"k.k dh nj ifjiDo ikSèkksa
ls vfèkd gksrh gSA tc foHkkT;ksrd (Meristem) dks gVkus ls izdk'kla'ys"k.k dh ek¡x ?kV
tkrh gS rks izdk'kla'ys"k.k dh nj ?kV tkrh gSA
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(ii) ckg~;dkjd

izdk'kla'ys"k.k dh nj dks izHkkfor djus okys izeq[k ckg~; dkjd gS& rkieku] izdk'k]
dkcZuMkbvkWDlkbM] ty rFkk [kfut bR;kfnA

lhekdkjh dkjdksa dh ladYiuk % tc dksbZ jklk;fud izfØ;k ,d ls vfèkd dkjdksa ls izHkkfor
gksrh gS] rc ml izfØ;k dh nj ml dkjd ij fuHkZj jgrh gSa tks vius U;wure eku ds lcls lehi
gks vFkok lcls de ek=kk (;k lkanzrk vFkok nj) esa mifLFkr gksus okys dkjd ij fuHkZj djrh
gSA lcls de ek=kk okys dkjd dks lhekc)dkjd dgrs gSaA mnkgj.k ds fd, ;fn izdk'kla'ys"k.k
ds fy, t:jhdkjd] rki] izdk'k ,oa CO2 i;kZIr ek=kk esa gksa rks izdk'kla'ys"k.k dh nj lokZfèkd
gksxh ijarq buesa ls ,d Hkh dkjd dh ek=kk ;fn de gks rks izdk'kla'ys"k.k dh nj ?kV tkrh gSA
bls gh lhekdkjh dkjdksa dk fu;e vFkok CySdesu dk lhekdkjh fu;e Hkh dgrs gSaA

izdk'k % izdk'kla'ys"k.k dh nj izdk'k rhozrk ds lkFk&lkFk c<+rh tkrh gSA dsoy ckny f?kjs
fnu esa izdk'k dHkh Hkh lhekc) dkjd ugha gksrkA

,d fof'k"V izdk'k rhozrk ij izdk'kla'ys"k.k esa iz;qDr gksus okyh CO2 rFkk 'olu ds nkSjku mRlftZr
CO2 dh ek=kk leku gksrh gSaA izdk'k rhozrk ds bl fcanq dks lek;kstu fcanq (Compensation
point) dgrs gSaA

izdk'k dk rjaxnSè;Z Hkh izdk'kla'ys"k.k dks izHkkfor djrk gSA yky izdk'k rFkk dqN gn rd uhyk
izdk'k] izdk'kla'ys"k.k dh nj dks c<+k nsrk gS (lfØ; o.kZØe ns[ksa)A

rkieku % cgqr vfèkd rFkk cgqr de rkieku izdk'kla'ys"k.k dh nj dks de djrk gSA
izdk'kla'ys"k.k dh nj 5°-37°C rd c<+rh gSaA ijarq blls vfèkd rkieku gksus ls blesa rhoz fxjkoV
vkrh gS D;ksafd vfèkd rkieku ij vizdk'kh vfHkfØ;k esa Hkkx ysus okys ,atkbe fuf"Ø; gks tkrs
gSaA 5&35°C ds chp izfr 10°C rkieku c<+us ij izdk'kla'ys"k.k dh nj nqxuh gks tkrh gS vFkkZr~
Q10 = 2 (Q = xq.kkad)A

dkcZu MkbvkWDlkbM % dkcZu MkbvkWDlkbM] izdk'kla'ys"k.k dh izeq[k dPph lkexzh gSA vr%
bldh lkanzrk vFkok ek=kk izdk'kla'ys"k.k dks izeq[krk ls izHkkfor djrh gSA ;g okrkoj.k esa viuh
vYiek=kk (0.03%) ds dkj.k izkÑfrd :i ls lhekc) dkjd ds :i esa gksrh gSA vuqdwy rkieku
,oa izdk'k rhozrk ij ;fn CO2 dh vkiwfrZ c<+k nh tk, rks izdk'kla'ys"k.k dh nj izeq[krk ls
c<+ tk,xhA

ty % ty vizR;{k :i ls izdk'kla'ys"k.k dh nj dks izHkkfor djrk gS e`nk esa ikuh dh deh
ls ikSèksa }kjk ty gkfu dks jksdus ds fy, jaèkz can gks tk,xkA vr% CO2 dk okrkoj.k ls vo'kks"k.k
ugha gks ldsxk ftlls izdk'kla'ys"k.k esa deh vk tk,xhA

[kfut ;kSfxd % dqN [kfut ;kSfxd tSls] rk¡ck] eSaxuht rFkk DyksjkbM bR;kfn izdk'kla'ys"kh ,atkbeksa
ds fgLls gS rFkk eSaXuhf'k;e gfjryod dk ,d Hkkx gSA vr% ;s Hkh vizR;{k :i ls izdk'kla'ys"k.k
dh nj dks izHkkfor djrs gSaA D;ksafd ;s gfjryod rFkk ,atkbeksa ds eq[; ?kVd gSA
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11.7 jlk;uhla'ys"k.k (Chemosynthesis)

tc ikSèks izdk'k ÅtkZ dk mi;ksx dj dkcZu MkbvkWDlkbM dks dkcksZgkbMªsV esa vipf;r dj viuk Hkkstu
cukrs gSa rks mUgsa izdk'k la'ys"kh&Loiks"kh dgrs gSaA dqN tho vdkcZfud inkFkksZa ds tSoh; vkWDlhdj.k
}kjk mRiUu jklk;fud ÅtkZ ls dkcZu MkbvkWDlkbM dks dkcksZgkbMªsV esa vipf;r djrs gSaA ;s thok.kq
jlk;u&la'ys"kh Loiks"kh dgykrs gSaA ;s izfØ;k vusd jaxghu thok.kqvksa esa ikbZ tkrh gSA D;ksafd ;s thok.kq
dkcZu MkbvkWDlkbM dks dkcksZgkbMªsV esa vipf;r djus ds fy, jklk;fud ÅtkZ dk iz;ksx djrs gSa vr%
bl izfØ;k dks jlk;uh&la'ys"k.k dgrs gSaA ge jlk;uh&la'ys"k.k dks bl izdkj Hkh ifjHkkf"kr dj
ldrs gSa dkcZu Lokaxhdj.k dh og fofèk ftlesa CO2 dk vip;u vdkcZfud inkFkks± ds vkWDlhdj.k
}kjk izkIr jklk;fud ÅtkZ }kjk izdk'k dh vuqifLFkfr esa gksrk gSA

lkekU; jlk;u la'ys"kh gS %
(i) ukbVªhdj.k thok.kq&ukbVªkslkseksuklµ;s NH3 dks NO2 esa vkWDlhÑr djrs gSaA
(ii) lYiQj thok.kq
(iii) ykSg&thok.kq
(iv) gkbMªkstu ,oa ehFksu thok.kq

jlk;u&la'ys"kh ,oa izdk'kla'ys"k.k esa varj

jlk;ula'ys"kh izdk'kla'ys"kh

1- ;g dsoy jaxghu ok;oh; thok.kqvksa 1- ;g gjs ikSèks ,oa gjs thok.kqvksa esa gksrk gSA
esa gksrk gS

2- bl izfØ;k esa CO2 dk dkcksZgkbMªsV esa 2- CO2 ,oa H2O izdk'k ,oa gfjryod dh
vip;u gfjryod ,oa izdk'k dh mifLFkfr esa dkcksZgkbMªsV esa ifjofrZr gks
vuqifLFkfr esa gksrk gSA tkrs gSa

3- ;gk¡ vdkcZfud inkFkksZ ds vkWDlhdj.k 3- izdk'k ÅtkZ jklk;fud ÅtkZ esa ifjofrZr
ls fudyh ÅtkZ dk mi;ksx dkcksZgkbMªsV gks tkrh gS rFkk dkcksZgkbMªsV ds :i esa
ds la'ys"k.k esa gksrk gS lafpr gks tkrh gS

4- bl izfØ;k esa dksbZ o.kZd Hkkx ugha 4- vusd o.kZd Hkkx ysrs gS rFkk vkWDlhtu
ysrk gS rFkk vkWDlhtu Hkh eqDr ugha miksRikn ds :i esa eqDr gksrh gS
gksrh gS

5- blesa izdk'k iQkLiQksfjyhdj.k ugha 5- izdk'k iQkLiQksfjyhdj.k gksrk gS vFkkZr ATP
gksrk gS dk fuekZ.k gksrk gS

11-8 jlk;u&ijklj.kh la'ys"k.k

bl izfØ;k esa fdlh f>Yyh ds ikj gkbMªkstu vk;u izo.krk ds :i esa HkaMkfjr mQtkZ dks ADP
vkSj P

i
 ls ATP flUFkst dk la'ys"k.k djus ds fy, iz;qDr fd;k tkrk gSA mQtkZ dk bLrseky djus

okyk ,atkbe ATP gksrk gS vkSj mQtkZ vFkok 'kfDr dk lzksr f>Yyh ds foijhr ik'oks± ij H+

vk;uksa dh lkanzrk esa varj ds dkj.k gksrk gSA ;g f>Yyh ekbVksdkWfu;kW vFkok gfjryod
(DyksjksIykLV) dh Hkhrjh f>Yyh gksrh gSA xzhd Hkk"kk esa osmosis dk vFkZ gksrk gS ^èkdsyuk*]
vkSj ;gka f>Yyh ds ikj H+ vk;uksa dk izokg mQtkZ miyCèk djkrk gS vFkok ATP flaFkst ,atkbe
dks èkdsy nsrk gS tks fiQj ATP ds la'ys"k.k dks mRizsfjr djrk gSA
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gfjryod jlk;u&ijklj.k izfØ;k dks izdk'k la'ys"k.k ds nkSjku ATP mRiUu djus ds fy,
iz;qDr djrk gSA izkd~dsanzdh izkf.k;ksa esa ekbVksdkWfUMª;e vkSj gfjryod nksuksa gh vaxd ugha gksrs]
rkfd os IykTek f>Yyh ds ikj H+ izo.krk mRiUu dj ldsaA os bldk mi;ksx ATP ds la'ys"k.k
ds fy, ugha dj ldrs gSaA ihVj fepsy dks ATP la'ys"k.k ds fy, jlk;u&ijklj.k ekWMy izLrqr
djus ds dj.k lu~ 1978 esa ukscsy iqjLdkj iznku fd;k x;kA

ikBxr iz'u 11.3

1. izdk'kla'ys"k.k dks izHkkfor djus okys vkarfjd dkjdksa dh lwph cukb,A
............................................................................................................................

2. lhekdkjh dkjdksa ds fu;e dk o.kZu dfj,A
............................................................................................................................

3. jlk;u&l'ys"kh thok.kqvksa dk ,d mnkgj.k nhft,A
............................................................................................................................

vkius D;k lh[kk

izdk'kla'ys"k.k izfØ;k esa gjs ikSèks lw;Z ds izdk'k dh mifLFkfr esa CO2 ds lkFk feydj
dkcksZgkbMªsV dk fuekZ.k djrs gSa
izdk'kla'ys"k.k izfØ;k esa gfjryod esa mifLFkr o.kZd (i.kZgfje] dSjksfVukW;M ,oa tSUFkksfiQy)
izdk'k ÅtkZ dks jklk;fud ÅtkZ esa ifjofrZr dj nsrs gSa
izdk'kla'ys"k.k lkekU;r% fuEu lehdj.k }kjk O;Dr fd;k tkrk gS

6CO2 + 12H2O →i.kZgfje
idz k'k

 C6H12O6 + 6H2O + 6O2

izdk'kla'ys"k.k esa nks vfHkfØ;k,a gksrh gSaA

izdk'k vfHkfØ;k % ;g izdk'k dh mikfLFkfr esa xzSuk esa lEiUu gksrh gSA

vizdk'kh vFkok vnhIr vfHkfØ;k % ;g gfjryod ds LVªksek esa gksrh gS rFkk izdk'k ij fuHkZj
ugha gksrhA

izdk'k ÅtkZ dk mi;ksx ty ds fo[kaMu esa gksrk gS rFkk CO2 dk okLrfod vip;u vizdk'kh
vfHkfØ;k esa gksrk gS

izdk'k vfHkfØ;k nks fØ;kRed bdkbZ;ksa] izdk'k ra=k I (PSI) rFkk izdk'k ra=k II
(PS II) esa gksrh gS

izdk'k vfHkfØ;k esa ADP ls ATP dk iQkWLiQksfjyhdj.k] pØh; vFkok vpØh; fofèk;ksa }kjk
gksrk gSA
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vizdk'kh vfHkfØ;k esa fjcwykst ckb iQkLiQsV (RuBP) dkcZu MkbvkWDlkbM dks xzg.k djrk
gS rFkk izFke LFkkbZ mRikn 3 PGA (iQkLiQks fXylfjd vEy) curk gSA tks fd (dsfYou pØ)
}kjk dkcksZgkbMªsV dk fuekZ.k djrk gS rFkk RuBP dk iqu:Riknu gksrk gSA

C4 ikSèkks tSls eDdk] Tokj] cktjk esa CO2 dk izkFkfed xzkgh ehtksfiQy dksf'kdkvksa esa gksrk
gS rFkk izFke mRikn vkDlsyks ,flfVd vEy (OAA) gksrk gS] tcfd caM+y vkPNn esa CO2

fLFkjhdj.k dsfYou pØ }kjk gksrk gSA

C4 ikSèkks dh ifÙk;ksa dh lajpuk esa ØSUt+ vkdkfjdh ik;h tkrh gS blesa laogu caMy ds pkjksa
rjiQ e`nwrd dksf'kdkvksa dk ,d vkPNn gksrk gSA bl vkPNn dksf'kdkvksa esa vis{kkÑr cMsa+
gfjryod ik;s tkrs gSaA buesa xzSuk dk vHkko gksrk gS ijarq LVkpZ d.k ik;s tkrs gSA blds foijhr
ehtksfiQy dksf'kdkvksa esa vis{kkÑr NksVs gfjryod ijarq lqfodflr xzSuk ik, tkrs gSA

izdk'kla'ys"k.k dh nj okrkoj.kh; dkjdksa tSls izdk'k] rkieku] dkcZuMkbvkWDlkbM ,oa ikuh
rFkk vkarfjd dkjd tSlsµiÙkh dh vk;q] gfjryod dh ek=kk rFkk iÙkh dh vkdkfjdh ls
izHkkfor gksrh gSA

izdk'kla'ys"k.k lkjka'k

izdk'kla'ys"k.k

izdk'k fuHkZj izkoLFkk izdk'k vfuHkZj izkoLFkk

xzsuk
CO

2

O
2

CO
2

(CH O)
2

dkcksZgkbMªsV
dk vip;u

LVªksek

ty fo[kaMu

H O
2

1

2

NADPH
2

izos'kizos'k

ckgj

izdk'k fuHkZj izkoLFkk vFkok izdk'k v&fuHkZj izkoLFkk vFkok
nhIr vfHkfØ;k vnhIr vfHkfØ;k

1. ;g xzSuk dh Fkk;ysdk;M f>fYy;ksa esa 1. LVªksek esa gksrh gSa
gksrh gS

2. eq[;r% ;g ,d izdk'k jklk;fud 2. tSo jklk;fud ifjorZuksa dh ,d Üka`[kyk gh
ifjorZu gS ftlds fy, izdk'k dh rFkk izR;sd vfHkfØ;k] ,Utkbeksa }kjk mRizsfjr
vko';drk gksrh gSaA gksrh gSA

3. izdk'k ÅtkZ ds ATP rFkk NADPH2 ds 3- ATP ,oa NADPH2 dh ÅtkZ }kjk CO2 dks
:i esa jklk;fud ÅtkZ esa cnyk tkrk dkcksZgkbMªsVl esa vipf;r fd;k tkrk gS_ bl
gS_ ty dk vkWDlhtu ,oa gkbMªkstu esa izdk'k&vfuHkZj vfHkfØ;k dks dsfYou pØ
fo[kaMu gks tkrk gSA gkbMªkstu NADPH2 dgrs gSa
ls tqM+ tkrh gS rFkk O2 miksRikn ds
:i esa eqDr gksrh gS

4. gfjryod 300 v.kqvksa ds lewg cukrs gSa 4. CO2 fjcwykst ckbiQkLiQsV ls tqM+dj fXyljsV
ftUgsa izdk'k ra=k dgrs gSa ;s nks izdkj 2 iQkLiQsV ds nks v.kq cukrk gS (;g izdk'k
ds gksrs gSa PS I rFkk PS II la'ys"k.k dk izFke LFkkbZ mRikn gS)
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5. izdk'k ra=kksa }kjk vo'kksf"kr izdk'k ÅtkZ 5. fXyljsV 3&iQkLiQsV dk vip;u rhu dkcZu
gfjryod ds bysDVªkWuksa dks mPp ÅtkZ 'kdZjk Vªk;ksl iQkLiQsV esa gks tkrk gSA blds
Lrj rd ys tkrh gS rFkk ;s viuh i'pkr~ vfHkfØ;kvksa dh Ük`a[kyk }kjk xzkgh v.kq
ÅtkZ NADPH2 dks nsrs gSa_ ATP dk dk iqu:Riknu gksrk gS rFkk Vªk;ksl iQkLiQsV ls
fuekZ.k gksrk gS ty ds fo[kaMu ls 'kdZjk] LVkpZ rFkk vU; inkFkZ curs gS
mRiUu bysDVªkWu izdk'k ra=kksa rFkk
NADPH2 ds fuekZ.k ds fy, feyrs gS

2H O + 2NADP
2

O + 2NADPH
2 2

i.kZgfjr
ADP + P

i
ATP

izdk'k
i.kZgfjr
izdk'k

(i;kZIr fdUrq
fofHkUu ek=kk)

3ATP

CO
2

2NADPH
2

3ADP + 3P
i

2NADP

(CH O) + H O
2 2

NADP

+

ADP

+

P
i

I + II

izdk'k

ADP

+ P
i

ATP

ATP

ATP ADP

+P
i

ADP

+P
i

+CO
2

ty

ty

gkbMªkstu
vk;u

ÅtkZ eqnzk
vkSj vipf;r 'kfDr

(ATP)

(NADPH )
2

vkWDlhtu

izdk'kra=k

xzSuk LVªksek
LVkpZ

Xywdkst
'kdZjk

dkcZfud vEy
vehuks vEy
fyfiM

dkcZu MkbZvkWDlkbM

fXyljsV
3&iQkLiQsV

Vªk;kst
iQkLiQsV

dSfYou
pØ

xzkgh v.kq

ikBkar iz'u

1. izdk'kla'ys"k.k izfØ;k dk la{ksi esa o.kZu dhft,A

2. laf{kIr fVIi.kh fyf[k, (i) gfjryod dh ijklajpuk (ii) izdk'kla'ys"k.k esa iz;qDr fofHkUu
o.kZdA

3. dkSu ls o.kZd lgk;h o.kZd dgykrs gSa rFkk D;ks\

4. izdk'kla'ys"k.k dh nhIr vfHkfØ;k esa bysDVªkWuksa ds iFk dk fooj.k nhft,A

5. izdk'k iQkLiQksfjyhdj.k ls vki D;k le>rs gSa\

6. ty ds izdk'k vi?kVu dh foospuk dhft, rFkk bld egÙo crkb,A

7. izdk'kla'ys"k.k dh vnhIr vfHkfØ;k ds nkSjku gksus okyh fofHkUu vfHkfØ;kvksa dk o.kZu
dhft,A
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8. C3 ikSèkksa ,oa C4 ikSèkks ds chp foHksn dhft,A

9. izdk'k ra=k PS I ,oa izdk'k ra=k PS II ds chp foHksn dhft,A

10. nhIr vfHkfØ;k ds mRikn rFkk mudk Hkfo"; crkb;sA

11. pØh; izdk'k iQkLiQksfjyhdj.k dks ,slk D;ksa dgrs gS\

12. ØSUt vkdkfjdh D;k gksrh gS\

13. C4 pØ ds nks dkcksZfDlyst ,Utkbeksa ds uke crkb,A

14. jlk;u la'ys"kh Loiks"kh D;k gksrs gS\

15. CO2 dh ek=kk izdk'kla'ys"k.k dks fdl izdkj izHkkfor djrh gSA

ikBxr iz'uksa ds mÙkj

11-1 1 (i) bl izfØ;k }kjk gjs ikSèks lw;Z ds izdk'k dh mifLFkfr esa CO2 ,oa ty ds }kjk
vius Hkkstu (dkcksZgkbMªsV) dk fuekZ.k djrs gS

(ii) 6CO2 + 12H2O →i.kZgfje
lw; Z dk idz k'k  C6H12O6 + 6H2O + 6O2

2- (i) i.kZgfjr ,oa dSjksfVukW;M

(ii) dSjksfVukW;M ,oa i.kZgfje&b

3- (i) bldk vo'kks"k.k djrs gSa rFkk bls oS|qfrd ,oa jklk;fud ÅtkZ esa cny nsrs
gS

(ii) i.kZgfjr&^,* rFkk ^ch*

4- (i) gjs ,oa ihys izdk'k esa U;wure rFkk uhys ,oa yky izdk'k esa vfèkdre

(ii) izdk'k ÅtkZ_ jklk;fud ÅtkZ

5- ty ds izdk'k vi?kVu ls izdk'k ra=k&II esa

11-2 1. NADP ,d bysDVkWu xzkgh ds :i esa dk;Z djrk gS rFkk NADPH2 esa vipf;r gks
tkrk gS

2. bldks vnhIr vfHkfØ;k dgrs gSa D;ksafd ;g izdk'k ij fuHkZj ugha gS ;g nksuksa] vaèkdkj
rFkk izdk'k esa gks ldrh gSA

3- (i) :fcLdks (Rubisco) C3 pØ dk Hkkx gS tks CO2 ls tqM+dj rhu dkcZu ;qDr
;kSfxd PGA cukrk gS
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(ii) PEP Case C4 pØ dk Hkkx gS tks CO2 ls tqM+dj pkj dkcZu v.kq ;qDr OAA

cukrk gS :fcLdks C3 ikSèks dh ehtksfiQy dksf'kdkvksa rFkk C4 ikSèks dh caMy
vkPNn dksf'kdkvksa esa ik;k tkrk gS

PEPCase dsoy C4 ikSèkks dh ehtksfiQy dksf'kdkvksa esa ik;k tkrk gS

4- Ñi;k ikB esa ns[ksaA

5- Ñi;k ikB esa ns[ksA

6- C4 ikSèks esa izdk'k 'olu ugha gksrk gS vr% muesa CO2 dh {kfr ugha
gksrh gSA

7- (i) ty ds izdk'k vi?kVu ls

11-3 1- iÙkh dh vk;q] i.kZgfje dh ek=kk] iÙkh dh vkdkfjdh (varj dksf'kdh; LFkku rFkk
jUèkksa dk forj.k)

2- Ñi;k ikB esa ns[ksa

3- ukbVªkslkseksukl
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12

ikniksa esa 'olu

thou ds fy, nks ckrsa vR;Ur egÙoiw.kZ gS&'kjhj dh o`f¼ ds fy, vko';d inkFkks± dh vkiwfrZ
rFkk fofHkUu 'kkjhfjd fØ;kvksa ds lapkyu gsrq ÅtkZ dh izkfIrA lHkh ra=kksa&dksf'kdk ls ysdj ifjra=k
rd dks dk;Z djus ds fy, ÅtkZ dh vko';drk gksrh gSA tSlk fd vki igys i<+ pqds gS] fd
izdk'k la'ys"k.k esa izdk'k ÅtkZ dk :ikarj.k jklk;fud ÅtkZ esa gks tkrk gS rFkk ÅtkZ tfVy v.kq
tSls Xywdkst] rFkk LVkpZ vkfn  esa lafpr gks tkrh gSA bUgha tfVy v.kqvksa dks ̂ ^Hkkstu** dk uke
fn;k x;k gSA

ijarq Hkkstu esa lafpr ÅtkZ dk dksf'kdkvksa dks] mi;ksxh :i esa miyCèk gksuk vko';d gSA vr%
'olu og izfØ;k gS ftlds iQyLo:i dkcZfud inkFkksZ ds vkWDlhdj.k }kjk ÅtkZ eqDr gksrh gSA
;g ÅtkZ thfor dksf'kdkvksa dks ,-Vh-ih (,fMuksflu VªkbZ&iQkLiQsV) ds :i esa miyCèk gksrh gSA
vkWDlhdj.k ds fy, vko';d vkWDlhtu ok;qeaMy ls feyrh gSA 'olu }kjk ;g vkWDlhtu 'kjhj
dks izkIr gksrh gSA ,-Vh-ih (ATP) dks dksf'kdk dh ^ÅtkZ eqnzk* Hkh dgrs gSaA bl ikB esa ikni
'olu ds fofHkUu igyqvksa dk o.kZu gSA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr vki %

'olu] fd.ou] izdk'k 'olu ,oa 'olu xq.kkad dks ikfjHkkf"kr dj ldsxsa_

vukWDlh'olu dh ewyHkwr ?kVukvksa dh lwph cuk ldsaxs rFkk mudks O;Dr djus okyh jklkfu;d
lehdj.kksa dks fy[k ik;saxs_

fd.ou izfØ;k ds m|ksxksa esa mi;ksx dks le> ldsxsa_

ok;oh; (vkWDlh) rFkk vok;oh; (vukWDlh) 'olu dh rqyuk dj ldsxsa_

ØsCl pØ ds fofHkUu inksa dks vkjs[kh fp=k (izokg pkVZ) }kjk le> ldsxsa_

;g tku ldsaxs fd okLro esa ,-Vh-ih (ATP) v.kqvksa esa ÅtkZ fdl izdkj eqDr rFkk lafpr
gksrh gS_
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vkWDlh (ok;oh;) 'olu ds iQyLo:i fudyus okys 38 ,-Vh-ih- (ATP) v.kqvksa dk dk
fooj.k ns ik;saxs_

mu dkjdkas dh lwph cuk ik,axs tks fd 'olu dks izHkkfor djrs gS_ rFkk fofHkUu HkksT; inkFkks±
ds 'olu xq.kkad (RQ value) dh x.kuk dj ldsxsaA

12.1 'olu

'olu] tfVy dkcZfud v.kqvksa ds vkWDlhdj.k dh og pj.kc¼ izfØ;k gS ftlds iQyLo:i
fofHkUu dksf'kdh; mikiph; fØ;kvksa gsrq ATP ds :i esa ÅtkZ eqDr gksrh gSA 'olu esa tho rFkk
ckg~; okrkoj.k esa ijLij xSl&fofue; gksrk gSA ikSèks vius ifjos'k ls vkWDlhtu xzg.k djrs gSa
rFkk dkcZu MkbZvkWDlkbM ,oa ty ok"i NksM+rs gSaA izkf.k;ksa ds lacaèk esa bl izdkj dsoy xSlh;
fofue; dks ckg~; 'olu ;k lk¡l ysuk dgrs gSaA ;g ,d HkkSfrd izfØ;k gSA

dksf'kdkvksa ds Hkhrj gksus okyh og tSojklk;fud izfØ;k ftlds iQyLo:i HkksT; inkFkksZ ds
vkWDlhdj.k }kjk ÅtkZ eqDr gksrh gS] dksf'kdh; 'olu dgykrh gSA bl izfØ;k esa fofHkUu ,Utkbe
(mRizsjd) Hkkx ysrs gSaA dksf'kdkvksa }kjk tfVy HkksT; v.kqvksa ls ÅtkZ izkIr djus dh izfØ;k vkWDlhtu
dh mifLFkfr ;k vuqifLFkfr ij fuHkZj djrh gSA tc 'olu fØ;k esa vkWDlhtu dk mi;ksx gksrk
gS rks bls ok;oh; (aerobic)dgrs gSa rFkk tgk¡ ij vkWDlhtu dk mi;ksx ugha gksrk gS rks bls
(anaerobic) vok;oh; 'olu dgrs gSA vok;oh; 'olu esa dkcZfud v.kqvksa dk vkf'kad :i
ls fo[kaMu dksf'kdknzO; (Cytosol) esa gksrk gS rFkk fudyus okyh ÅtkZ dk dqN va'k gh dksf'kdk
ds dk;ks± gsrq ATP ds :i esa lafpr gksrk gSaA ok;oh; 'olu] vok;oh; 'olu dh izfØ;k ds
i'pkr~] vkWDlhtu dh mifLFkfr esa gksus okyh izfØ;k gS ftlesa ATP ds :i esa ÅtkZ dh vis{kkÑr
vfèkd ek=kk fudyrh gSA ;g fØ;k ;wdsfjvksV ds ekbVªksdkWf.Mª;k rFkk izksdsfjvksV dh IykTek f>Yyh
esa gksrh gSA

ok;oh; rFkk vok;oh; 'olu nksuksa esa cgqr lh lekurk,¡ gS tSls fd %

nksuksa izfØ;kvksa esa vkWDlhdj.k }kjk tfVy [kk| v.kqvksa ls ÅtkZ fudyrh gSaA

nksuksa gh izfØ;kvksa esa gkbMªkstu okgdks ds :i esa dkcZfud v.kqvksa ls gkbMªkstu dks gVkus esa
lg&,Utkbeksa dk iz;ksx gksrk gS ftlls lg ,Utkbeksa dk vip;u rFkk vkèkkjh inkFkks± (HkksT;
inkFkks±) dk vkWDlhdj.k gksrk gSA vfèkdka'k gkbMªkstu okgd NAD (fudksfVukek;M ,Mhfuu
MkbU;wfDy;ksVkbM) ,oa FAD (Ýysfou ,Mhfuu MkbZU;wfDy;ksVkbM) gksrs gSaA ;s v.kq iqu%
vkWDlhÑr gksdj ATP fuekZ.k ds fy, ÅtkZ eqDr djrs gSaA

nksuksa gh izfØ;kvksa esa ÅtkZ LFkkukarj.k gsrq mPp ÅtkZ ;qDr iQkLiQsV ;kSfxdksa ATP v.kqvksa dk
iz;ksx gksrk gS

nksuksa izdkj ds 'oluksa esa ewyHkwr varj rkfydk 12-1 esa fn;k x;k gS
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Aerobic (ok;oh; 'olu) Anaerobic (vok;oh; 'olu)
(Aero =  ok;q) (Anaero = vok;q)

1. vkWDlhtu dh mifLFkfr esa gksrk gS 1. vkWDlhtu dh vuqifLFkfr esa gksrk gS

2. bl izfØ;k esa dkcZfud inkFkks± dk 2. bl izfØ;k esa dkcZfud inkFkksZ dk
iw.kZ vkWDlhdj.k gksrk gS vkf'kad vkWDlhdj.k gksrk gS

3. mPp Js.kh ds thoksa nksuksa ikniksa vkSj 3. ;g izfØ;k fuEu thoksa tSls thok.kq]
izkf.k;ksa esa lkekU;r;k gksus okyh 'olu dod rFkk mPp thoksa esa tgk¡ vkWDlhtu
fofèk gSA de gksrh gSA tSls mu ek¡lisf'k;ksa esa

vkWDlhtu vi;kZIr gks tkrh gS)

4. C6H12O6 → 6CO2 + 6H2O 4. C6H12O6 → 2C2H5OH +
           + 6O2 +38 ATP 2CO2 +2 ATP

(;hLV esa)

OR

C6H12O6 → 2 ySfDVd vEy +

2 ATP

(ekalisf'k;ksa esa)

5. ;g izfØ;k ;wdsfjvksVksa ds dksf'kdknzO; 5. ;g izfØ;k dksf'kdknzO; (lkbVks
rFkk ekbVksdkf.Mª;k esa rFkk izksdsfjvksVksa IykTe) esa gksrh gSA
dh IykTek f>Yyh esa gksrh gSA

lg ,Utkbe ,d tfVy izksVhu foghu v.kq gksrk gS tks fdlh ,Utkbe ls vLFkkbZ :i ls
tqM+dj fofHkUu mikip;h fØ;kvksa dks tksM+us dk dk;Z djrk gSA

ikBxr iz'u 12.1

1. ikSèks ,oa vU; tho&tarq fofHkUu fØ;k dykiksa gsrq ÅtkZ fdl izdkj izkIr djrs gS\

............................................................................................................................

2. Hkkstu ls 'olu ds iQyLo:i cuus okys mPp ÅtkZ v.kqvksa ds uke crkb,A

............................................................................................................................

3. ok;oh; rFkk vok;oh; 'olu eas nks varj crkb,A

............................................................................................................................
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12.2 okg~; 'olu xSlh; fofue;

ikSèks esa] ok;qeaMyh; gok] lkèkkj.k folj.k }kjk vanj ls ckgj ,oa ckgj ls vanj tkrh gS %

(a) ikSèks dh lkekU; lrg }kjk (rus] tM+] iQy ,oa cht)

(b) okrjaèkz (rus dh Nky ij [kqyus okys fNnz) (fp=k 12-1)

(c) jaèkz] tksfd ifÙk;ksa ,oa u, gjs ruksa ij fo|eku gksrs gSaA

fp=k 12.1: ,d o`{k dh Nky ij cuk okrja/z

ikSèks dks vkWDlhtu okgd dh vko';drk ugha gksrhA blds foijhr] tarqvksa esa vkWDlhtu dk
laogu :fèkj }kjk gksrk gS] D;ksafd ikSèkks esa tarqvksa dh rqyuk esa vkWDlhtu dh de vko';drk
gksrh gS rFkk ikSèkksa esa vkWDlhtu ds vo'kks"k.k ds fy, lkekU; folj.k }kjk vfèkd {ks=kiQy
(ifÙk;ka) miyCèk gks tkrk gSA

ikSèks ds vanj mifLFkr varjdksf'kdh; LFkkuksa esa ok;qeaMy ls xSl&,df=kr gksrh gSaA tSls&tSls
vkWDlhtu dk miHkksx gksrk gS oSls gh vkSj vkWDlhtu iqu% folj.k }kjk ikSèks esa izos'k dj tkrh
gS D;ksafd CO2 ikSèkksa esa yxkrkj curh jgrh gS vr% CO2 dh lkanzrk ikSèks ds vanj c<+ tkrh
gS rFkk ;g lkanzrk ckg~; okrkoj.k ls vfèkd gks tkrh gS ftlds dkj.k CO2 folj.k }kjk
ckgj fudy tkrh gSA

D;k vki bldh foospuk dj ldrs gSa] fd ikSèks fnu ds le; vkWDlhtu fudkyrs gSa tcfd
os bldk mi;ksx 'olu gsrq dj ldrs gSa\

ikSèkks esa fnu ds le; fudyus okyh vkWDlhtu dk mi;ksx 'olu ds fy, Hkh fd;k tkrk gS_
ijarq izdk'k la'ys"k.k dh nj 'olu nj ls vfèkd gksrh gS vr% fnu ds le; ikSèks vfèkd ek=kk
esa vkWDlhtu NksM+rs gSaA ;|fi os jkr ds le; dsoy CO2 NksM+rs gSa D;ksafd izdk'k dh vuqikfLFkfr
esa izdk'k la'ys"k.k dh fØ;k ugha gksrh gSaA tarq dsoy CO2 gh NksM+rs gSaA

iwjd dksf'kdk,a

,ihMfeZl
iQsye
iQsykstu

iQsyksMeZ
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ikBxr iz'u 12.2

1- mu lrgksa ds uke crkb, ftudh lkg;rk ls ikSèks ok;qeaMy ls vkWDlhtu xzg.k
djrs gSaA

............................................................................................................................

2- ml izfØ;k dk uke crkb, ftlds }kjk ikSèks ok;qeaMy ls vkWDlhtu xzg.k djrs gSaA

............................................................................................................................

3- mu xSlksa ds uke crkb, tks ikSèks fnu rFkk jkr ds le; NksM+rs gSaA

............................................................................................................................

4- ikSèkks esa tarqvksa ds leku fo'ks"k 'olu vax ugha gksrs gSaµdksbZ nks dkj.k crkb;sA

............................................................................................................................

12.3 dksf'kdh; 'olu

vo'kksf"kr vkWDlhtu dk mi;ksx iks"kd inkFkks± tSlsµXywdkst] vehuks vEy rFkk olh; vEyksa dk
laiw.kZ vkWDlhdj.k djds CO2 mRiknu] ty rFkk ÅtkZ mRiUu djus esa gksrk gSA ;g fØ;k dksf'kdkvksa
,oa Årdksa esa gksrh gSA fp=k 12-2 dks ns[kas rFkk dksf'kdh; 'olu (ok;oh; ,oa vok;oh;) ds
fofHkUu pj.kksa dks fpfUgr djsaA bu nksuksa dksf'kdh; 'oluks dk izFke pj.k Xykbdksfyfll gSA

fp=k 12.2  dksf'kdh; 'olu ds iFk

'kdZjk (6C)

Xykbdksfyfll

2 × ikb:osV (3C)

,Fksuky + CO
2

ysDVsV
(ysfDVd vEy)

ØsCl pØ

vok;oh; 'olu
dod esa mnkgj.k & ,Fksuky] ;hLV
tarqvksa esa mnkgj.k & ekalisf'k;ka

vok;oh; 'olu
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12.3.1 Xykbdksfyfll % (,EcMsu&es;jgkWiQ+ ikjukl ikFkos)

vkWDlhtu mifLFkr gks vFkok u gks] dksf'kdk esa izkjaHk esa] Xywdkst dk fo[kaMu ges'kk vok;oh;
gh gksrk gSA Xykbdksfyfll ok;oh; rFkk vok;oh; 'olu nksuksa esa gksrh gSA Xykbdksfyfll esa]
,Utkbeksa }kjk fu;af=kr izfØ;k esa pj.ko) rjhds ls Xywdkst ds ,d v.kq dk vkWDlhdj.k gksdj
ikb:fcd vEy ds nks v.kq cu tkrs gSaA fØ;k dk vkjEHk Xywdkst ls gksrk gS (ikSèkks esa izdk'k
la'ys"k.k ls curk gS rFkk tarqvksa esa dkcksZgkbMªsV ds ikpu ds iQyLo:i)

Xykbdksfyfll dks iqu% rhu Hkkxksa esa ckaVk tk ldrk gS %

1. Xywdkst ds iQkLiQsVhdj.k }kjk ÝDVksl 1, 6 MkbiQkWLiQsV dk cuukA ;g Xywdkst dk lfØ;.k
gS rFkk blesa 2 ATP v.kqvksa dk mi;ksx gksrk gSA

2. mijksDr cus ;kSfxd dk rhu dkcZu 'kdZjk ;qDr iQkWLiQsV okys nks ;kSfxd esa VwVukA ;s ;kSfxd
varjifjorZuh; gksrs gSA blh ls Xykbdksfyfll 'kCn dh mRifr gqbZ gS ftldk vFkZ gS Xywdkst
dk VwVuk ;k fo[kaMuA

3. izR;sd rhu dkcZu ;qDr 'kdZjk iQkLiQsV vkWDlhdj.k }kjk gkbMªkstu dks R;kx dj vipf;r
NAD dk fuekZ.k djrk gS rFkk 2 ATP v.kq dk mRiknu Hkh gksrk gSA

;g fØ;k vius vki esa ÅtkZ ,df=kr djus dh igyh fØ;k gS ftldk fodkl vkt
ls yxHkx 3 vjc o"kZ iwoZ izkphu thok.kqvksa esa gqvk ijarq vkt ;s lHkh thoksa dh
izR;sd dksf'kdk esa gksrh gS

ATP → ADP + Pi + 30.6 kJ

Xywdkst
ATP

NAD+

NADH + H+

ATP

2ATP

ADP

ADP

Xywdkst 6 iQkWLiQsV

izQDVkst MkbiQkWLiQsV1] 6

Xywdkst rFkk
izQDVkst leko;oh gS

lfØ;.k

3 dkcZu 'kdZjk iQkWLiQsV 3 dkcZu 'kdZjk iQkLiQsV

ikb:fod vEy

dkcZu ;kSfxd(3 )

VwVuk ;k

fo[k.Mu

vkWDlhdj.k
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mijksDr izfØ;k dk larqfyr lehdj.k gS

Xywdkst + 4ADP + 4Pi + 2NAD  → 2 ikb:fod vEy + 4ATP + 2NADH

Xykbdksfyfll dh izkjafHkd voLFkkvksa esa ATP ds nks v.kqvksa dk bLrseky gks tkrk gSA vr%
Xykbdksfyfll izfØ;k ds nkSjku cus dqy ATP v.kqvksa dh la[;k 4 – 2 = 2ATPA blds vfrfjDr
nks vipf;r NADH + H+ v.kq Hkh curs gSaA

vr% ge ns[krs gSa fd Xykbdksfyfll izfØ;k ds vUr esa ÅtkZ dh cgqr FkksM+h ek=kk gh fudyrh
gSA

12.3.2 fd.ou

ikb:fod vEy dk vkWDlhdj.k djus ds fy, vkWDlhtu dh vko';drk (vki blds ckjs esa
tYnh i<sa+xs) gksrh gSaA vr% bldk ok;oh; vkWDlhdj.k ekbVksdkf.Mª;k esa gksrk gSA vok;oh;
voLFkkvksa esa (;k vkWDlhtu dh vi;kZIr vkiwfrZ) lw{etho ,oa ikSèks fd.ou fØ;k djrs gSaA

fd.ou izfØ;k esa ikb:fod vEy dk bFkkby ,Ydksgy ,oa CO2 esa vip;u gksrk gSaA (;hLV
esa) vFkok ySfDVd vEy esa (tSlk fd tarqvksa dh ek¡lisf'k;ksa esa gksrk gS) rFkk NADH dk NAD+

esa vkWDlhdj.k gksrk gSA bl izdkj NAD dk iqu#Riknu gksrk gS ftldk mi;ksx XykbdksfyfVd
ikFkos esa ok;oh; n'kkvksa esa 2 ATP v.kq cukus esa fd;k tk ldrk gSA (Ñi;k fp=k 12-3 ns[ksa)
fd.ou izfØ;k esa ATP v.kq dk fuekZ.k ugha gksrk gSA ;|fi vki fd.ou 'kCn ls ,Ydksgkfyd
fd.ou ds lanHkZ esa vfèkd ifjfpr gks ysfdu vc bldk mi;ksx vok;oh; iFk esa ikb:fcd
vEy ds fy, gksrk gSA

Xykbdksfyfll
(ok;oh;)

ySDVsV fd.ou
(vok;oh; ekalisf'k;k¡)

,Ydksgkfyd fd.ou
(vok;oh; ;hLV)

Xywdkst

2 ikb:osV

2 ysDVsV 2 ,FksukWy

2 ikb:osV 2 ikb:osV

Xywdkst Xywdkst

2ADP 2ADP 2ADP

4ADP 4ADP 4ADP

2ATP 2ATP 2ATP

4ATP 4ATP 4ATP

2NADH

2NADH

2NADH

2NADH

2NADH2NAD
+

2NAD
+

2NAD
+

2NAD
+

2NAD
+

2CO
2

dqy ifj.kke

ysDVsV
2ADP 2ATP

Xywdkst
dqy ifj.kke

,Fksuky + 2CO

2ADP 2ATP

2
2

Xywdkst
dqy ifj.kke

Xywdkst ik;:osV
2ADP 2ATP

2NAD 2NADH
+

fp=k 12.3 vok;oh; 'olu dk iFk
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fd.ou dk egÙo

fd.ou izfØ;k dk vusd m|ksx èkaèkksa esa mi;ksx gksrk gS ,oa dqN m|ksxksa esa rks bl izfØ;k dk
O;kid bLrseky gksrk gSA thok.kqvksa ds fofHkUu izHksnksa ,oa ;hLV dks dkiQh vfèkd ek=kk esa laofèkZr
djds vusd izdkj ls mi;ksx esa yk;k tkrk gSA

1. csdjh esa McyjksVh] fcLdqV ,oa dsd vkfn cukus esa

2. 'kjkc ,oa vU; ,Ydksgkfyd mRikn tSls ch;j] je bR;kfn cukus esaA

3. fljdk cukus ,oa peM+s ds VSfuax (peZ'kksèku) djus esaA

4. ,Fksuky dk mi;ksx czkthy esa xfM+;ksa dks pykus esa fd;k tk jgk gS rFkk orZeku esa Hkkjr
ljdkj Hkh isVªksy esa ,Ydksgy feykdj cspus dh ;kstuk ij dk;Z dj jgh gSa ftls xSlksgky
Hkh dgrs gSaA

5. gekjs nSfud thou esa fd.ou izfØ;k bMyh] Mkslk] HkVwjk] <ksdyk bR;kfn esa iz;ksx gksrh gSA
xw¡èks vkVs esa [kehj feykdj xeZ okrkoj.k esa j[krs gSa rks blls vkVk Liath gks tkrk gS rFkk
iQwy tkrk gSA bl izdkj ls mlesa ,d fof'k"V xaèk ,oa Lokn vk tkrk gSA

D;k vki tkurs gSa fd vfèkd nsj rd O;k;ke djus ls gekjh ek¡lisf'k;ksa esa nnZ D;ksa
gksus yxrk gS\ bldk dkj.k gS ek¡lisf'k;ks esa ysfDVd vEy dk tek gksukA

12.3.3 ikb:fod vEy dk ok;oh; 'olu esa igq¡puk

;g vki igys gh tku pqds gSa fd fdl izdkj Xykbdksfyfll izfØ;k ds iQyLo:i dksf'kdk ds
dksf'kdknzO; esa Xywdkst] ikb:fod vEy ds nks v.kqvksa esa ifjofrZr gks tkrk gSA

vkWDlhtu dh mifLFkfr esa] ikb:fod vEy ekbVksdkf.Mª;k esa izos'k djrk gS rFkk CO2 rFkk
gkbMªkstu dks R;kx dj ,lsVkby CoA (Acetyl CoA) esa ifjofrZr gks tkrk gSA bl izdkj
,lsVkby CoA, Xykdksfyfll ,oa 'olu dh vkxs dh fØ;kvksa  ds chp lsrq dk dk;Z djrk
gS ftlesa ATP ds :i esa vfèkd ÅtkZ mRiUu gksrh gSA ,lsVkby CoA olk ,oa izksVhu ls
Hkh mRiUu gksrk gSA

ØsCl pØ vFkok flfVªd vEy pØ

,lsVkby CoA v.kq ØsCl pØ esa izos'k djrk gS rFkk ;g fØ;k ekbVksdkWf.Mª;k ds vkèkk=kh
(matrix) esa gksrh gSA

bl pzd dk foLr`r fooj.k lj gSUl ØsCl us 1930 esa fn;k FkkA bls VªkbZdkcksZfDlfyd vEy
pØ vFkok TCA pØ ds uke ls Hkh tkuk tkrk gS
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ØsCl pØ ds fofHkUu in fuEu gS % (fp=k 12-4 ns[ksa)

fp=k 12.4: ØsCl pØ (ljyhÑr :i esa)

'olu ds bl pj.k dk lkjka'k bl izdkj gS &

2 ikb:fod vEy + 8NAD + 2FAD + 2ADP → 6CO2 + 8NADH + 2FADH2 + 2ATP

gkbMªkstu okgd NAD rFkk FAD foVkfeu B dkWEysDl ls mRiUu gksrs gSa rFkk bUgsa dks&,Utkbe
dgrs gSa

,slsVkby lewg (2 dkcZu) vkWDlsyks,lhVsV (4 dkcZu) ls tqM+dj 6 dkcZu ;qDr flVªsV cukrk
gSA ;gha ls flfVªd vEy pØ dk izkjaHk gksrk gSA

tSls ,lhVkby lewg pØ esa vkxs c<+rk gS] nks fodkoksZDlhdj.k (decarboxylation) fØ;kvksa
esa nks dkcZu v.kq fudy tkrs gSa rFkk pkj fogkbMªkstuhdj.k fØ;kvksa esa gkbMªkstu okgdksa esa
tqM+ tkrk gS] ftlds iQyLo:i 3 NADH2 ,oa ,d FADH2 v.kq curs gSa

izR;sd TCA pØ ds nkSjku ATP dk ,d v.kq Hkh izkIr gksrk gS (;g ;kn j[kus ;ksX; gS fd
Xywdkst ds ,d v.kq ls ,lhVkby lewg ds nks v.kq curs gSa vr% Xywdkst ds ,d v.kq ds
bLrseky gsrq TCA ds nks pØ gksrs gSa) izR;sd pØ ds var esa vkWDlsyks,lhVsV dk iqu#Riknu
gksrk gS tks vU; ,lhVkby lewg ls tqM+us ds fy, rS;kj gksrk gSA

ikb:osV (3C)

NAD+

CO2NADH + H+

,lhVkby (2C)
(dks,atkbe A }kjk ys tk;k x;k)

,lhVkby CoA (2C)

flVªsV (6C)

CO2

NAD+

NADH + H+α-dhVksXywVjsV
(5C)

CO2

ATP

vkWDtSyks,lhVsV (4C)

2NADH + 2H+

2NAD+

FADH + H+

FAD+

ØsCl pØ
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vr% flfVªd vEy pØ ds var esa NADH ds 10 v.kq (nks v.kq Xykbdksfyfll) rFkk nks
FADH2 (Xykbdksfyfll ls izkIr 2 NADH)ds v.kq curs gSa

vc bl izdkj izkjafHkd Xywdkst ls eqDr gq, gkbMªkstu vk;u] gkbMªkstu okgdks NAD rFkk
FAD ls tqM+ tkrs gSa rFkk ;s gkbMªkstu okgd ,d vkxs dh izkoLFkk ftls 'olu Ükà[kyk esa
izos'k djrs gSa rFkk bl izfØ;k esa Hkh ÅtkZ eqDr gksrh gSA

'olu Ükà[kyk vFkok bysDVªkWu ifjogu Ükà[kyk (E.T.C.)

gkbMªkstu okgd vc ekbVksdkf.Mª;k dh Hkhrjh f>Yyh esa izos'k djrs gSaA bl Hkhrjh f>Yyh
esa Hkhrj dh rjiQ mHkjh lajpuk,¡ gksrh gS ftUgsa fØLVh (Cristae) dgrs gSa ftlls bldk lrgh
{ks=k c<+ tkrk gSA

ekbVªksdkWf.Mª;k ds fØLVh esa mifLFkr gkbMªkstu dk vkf.od vkWDlhtu }kjk pj.kc¼ <ax ls
vkWDlhdj.k gksrk gS rFkk NksVs&NksVs pj.kksa esa ÅtkZ foeqDr gksrh gSA blesa ls dqN ÅtkZ ADP
rFkk vdkcZfud iQkLiQsV (Pi) ls feydj ATP cukus esa iz;qDr gksrh gS rFkk ;g izfØ;k vkWDlhÑr
iQkLiQsVhdj.k dgykrh gSA

bu vfHkfØ;kvksa ds nkSjku gkbMªkstu] bysDVªku (e–1) ,oa gkbMªkstu vk;u (H+) esa VwV tkrk
gSA ;s bysDVkWu ,oa vk;u bysDVªkWu okgdksa dh ,d Ükà[kyk }kjk xzg.k fd, tkrs gSa ftldk var
vkWDlhtu ls gksrk gSA okgdksa dh blh Ükà[kyk dks 'olu Ükà[kyk (Electron Transport Chain)
dgrs gSa (fp=k 12-5)

fp=k 12.5: 'olu Ük`a[kyk (vkWDlhdj.k iQkWLiQksfjyhdj.k)

gkbMªkstu vFkok bysDVªkWu mPp ÅtkZ Lrj ls fuEu ÅtkZ Lrj rd okgdks }kjk vkWDlhtu rd
ys tk, tkrs gSa tks fd bysDVªkWu dk vafre xzkgh gS rFkk vkWDlhtu vipf;r gksdj ty esa
ifjofrZr gks tkrk gSA

izR;sd LFkkukarj.k ij dqN ÅtkZ eqDr gksrh gS rFkk blls dqN ÅtkZ ATP fuekZ.k eas iz;qDr gksrh
gSaA

var esa lkbVªksØkse vkWDlhMst ,Utkbe] H+ dks bysDVªkWu ns nsrk gS (vkWDlhtu }kjk xzg.k djds
ty cukus ls igys)

NADH2 ds izR;sd v.kq tksfd 'olu Ükà[kyk esa izos'k djrs gSa muls ATP ds 3 v.kq curs
gSa ijarq FADH2 ds izR;sd v.kq ls dsoy nks ATP curs gSA D;k vki tkurs gS ,slk D;ksa gksrk
gSa\ blfy,] D;ksafd FADH2 'olu Ükà[kyk ds vafre pj.k esa izos'k djrk gSA

NAD+

vkWDlhÑr

NAD + H+

vipf;r
FAD+

vkWDlhÑr

FADH + H+

vipf;r

ATP

Fe2+

vipf;r

Fe3+

vkWDlhÑr
Cu+

vipf;r

Cu2+

vkWDlhÑr
ATP

lkbVksØkse lkbVksØkse
vkWDlhMst

ATP

½O
2

H
2
O
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34 ATP

2 FAD
+

10 NAD
+

2ATP

2ATP

thonzO;

6O
2

2CO
2

4CO
2

2FADH + H
+ 10NADH + H

+

12H O
2

6 H O
2

v.kq (ikuh)

2NADH + H
+

2NADH + H
+

6NADH + H
+

2FADH + H
+

2 A,lhfVyhu ,atkbe

1 Xywdkst

Xykbdksfyfll

2 ikb:osV

ekbVªksdkWfMª;k
dh vk/k=kh

ekbVªksdkWfMª;k

fØLVh

eSfVªDl

ØsCl pØ

'olu Ük`a[kyk

fMdkck s ZDlhdj.k
esa ikuh ds 6 v.kq
iz;ksx esa vkrs gS

dkcZu eksuksvkWDlkbM rFkk gkbMªkstu lYiQkbM fo"k ds leku gksrs gSa D;ksafd 'olu Ükà[kyk ds
gkbMªkstu LFkkukarj.k ra=k rFkk ATP fuekZ.k dks vo#¼ djrs gSaA

,d Xywdksl v.kq ds ok;oh; 'olu dk laiw.kZ fooj.k (ctV)

blds fy, rkfydk 12-2 ns[ksa

rkfydk 12-2

CO2 ATP NADH + H+ FADH2

Xykbdksfyfll — 2 2 —

ikb:csV > ,lhVkby COA 2 — 2 —

ØsCl pØ 4 2 6 2

dqy 6 CO2 4 ATP 10 NADH + H+ 2 FADH2

10 × 3 = 30 ATP 2 × 2 = 4 ATP

ATP v.kqvksa dh dqy la[;k = 38

Xykbdksfyfll izfØ;k ds var esa Xywdksl ls ikb:fod vEy ds nks v.kq curs gSa rFkk izR;sd
ikb:fod vEy dk v.kq ØsCl pØ esa vyx&vyx izos'k djrk gSaA

fp=k 12.6 ok;oh; 'olu dk lkjka'k
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12.3.4 ØsCl pØ ,oa ,lhVkby CoA dk egÙo

1. bl pzd }kjk vipf;r ,Utkbe rFkk ÅtkZ fu;af=kr <ax ls fudyrh gSA

2. ;g ,YMhgkbM] olh; vEy ,oa vehuks vEyksa ds vkWDlhÑr fo[kaMu dk lkekU; iFk gSA
olh; vEy β vkWDlhdj.k }kjk ,lhVkby CoA esa ifjofrZr gks tkrk gS rFkk izksVhu] vehuks
lewg (-NH2) dks R;kxdj vehuks vEy ds :i esa dszCl pØ esa izos'k djrs gSaA

3. ØsOl pØ }kjk muds eè;LFk ;kSfxdks dk fuekZ.k djrk gS tks vehuks vEy] U;wfDy;ksVkbM]
i.kZgfje ,oa olk tSls tSo v.kqvksa ds la'ys"k.k ds fy, vko';d gSA

12-3-5 mHk;p;h iFkØe

'olu lHkh thoèkkfj;ksa ds thfor cus jgus ds fy, vko';d izfØ;k gSA blesa vkWDlhtu dk
mi;ksx fd;k tkrk gS vkSj bl nkSjku dkcZu&MkbZvkWDlkbM fudyrh gSA gjs ikSèkksa esa izdk'kla'ys"k.k
izfØ;k laiUu gksrh gS] ftlesa lw;Z ds izdk'k dh mifLFkfr esa CO

2
 vkSj H

2
O dk mi;ksx dj

fy;k tkrk gS vkSj blls eaM (LVkpZ) la'ysf"kr gksrk gS rFkk mQtkZ fueqZDr gksrh gSA bl izdkj
izdk'kla'ys"k.k ,d fuekZ.kdkjh vFkok mip;h iFkØe gS] tcfd 'olu ,d fo?kVudkjh vFkok
vip;h izfØ;k gS ftlesa Xywdksl vkWDlhÑr gksrk gS rFkk CO

2
,
 
CO

2 
vkSj ÅtkZ fudyrh gSA ;s

nksuksa iFkØe feydj ,d mHk;p;h (mHk; = nks) iFkØe cukrs gSaA

izdk'k rhozrk ftl ij izdk'kla'ys"k.k 'olu dh iwfrZ djrk gs og iwfrZdj fcanw dgk tkrk gSA
nwljs 'kCnksa esa ;ks dgk tk ldrk gS fd gfjr ikniksa esa izfrdj fcanq ij izdk'k la'ys"k.k ds nkSjku
CO

2
 dh ftruh ek=kk esa [kir gksrh gS og 'olu }kjk mRiUu CO

2
 dh ek=kk ds cjkcj gksrh gSA

.

O
2

Xywdksl

izdk'kla'ys"k.k Loiks"kh

fo"keiks"kh

CO + H O
2 2

ÅtkZ cgqr de

fp=k 12.7 vadqfjr gksus okys chtksa esa vok;oh; 'olu
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ikBxr iz'u 12.3

1- fd.ou izfØ;k ds nkSjku ikb:fod vEy ,Ydksgy vFkok ysfDVd vEy esa D;ksa ifjofrZr
gks tkrh gS\
............................................................................................................................

2- vok;oh; 'olu esa de ÅtkZ D;ksa eqDr gksrh gS\
............................................................................................................................

3- Xywdksl ds ok;oh; 'olu dh rhu izkoLFkk, crkb,A dksf'kdk esa ;s vfHkfØ;k,¡ dgk¡ gksrh
gS\
............................................................................................................................

4- vkWDlhtu dk ok;oh; 'olu esa D;k dk;Z gS\
............................................................................................................................

5- ØsCl pØ ds izkjafHkd (vkèkkjh) rFkk mRikn ds uke crkb,A
............................................................................................................................

6- olh; vEy dszCl pØ esa fdl izdkj izos'k djrs gSa\
............................................................................................................................

12.4 'olu nj rFkk mldks izHkkfor djus okys dkjd

'olu nj dks eqDr CO2 dh ek=kk ls ekik tk ldrk gSA fofHkUu vaxksa rFkk vk;q esa 'olu nj
fHkUu&fHkUu gksrh gSA lkekU;r% os dkjd tks 'olu nj dks izHkkfor djrs gSa nks izdkj ds gksrs
gSaµvkarfjd dkjd tSls 'olu ,Utkbeks dh lfØ;rk rFkk vkèkkjh inkFkZ dh izÑfrA
ckg~;dkjdµtSls vkWDlhtu] ty rFkk rkieku bR;kfnA

(a) vkèkkjh inkFkZ ds izdkj % vkèkkjh inkFkZ dkcksZgkbMªsV] izksVhu vFkok olk gks ldrs gSaA fdlh
vkèkk=kh inkFkZ ftldk fd vkWDlhdj.k gks jgk gksA mls 'olu xq.kkad ls ekik tkrk gSA 'olu
xq.kkad vFkok R.Q D;k gS\

2

2

CO
R.Q

O

  

  
=

fudyu s okyh dk vk;ru

bLres ky dk vk;ru

dkcksgkbMªsV ds fy,] CO2/O2 = 1 (tSls ruk ,oa tM+ksa esa)

izksVhu ds fy,] CO2/O2 = < 1 (izksVhu ;qDr cht tSls nkyksa esa)

olk ,oa rsyksa ds fy,] CO2/O2 = > 1 (rsy;qDr cht tSls ljlksa)

olk ds fy, 'olu xq.kkad > 1 gksrk gS D;ksafd olk ls Xywdkst ds ,d v.kq dh rqyuk
esa vfèkd ÅtkZ fudyrh gSaA
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(b) rkieku % 30°C ls 35°C rkieku 'olu ds fy, lokZfèkd vuqdwy gSA D;k vki  vuqeku
dj ldrs gSa] ,slk D;ksa gksrk gS\ ,slk blfy, gksrk gS fd bl rki ij 'olu ,Utkbe lcls
lfØ; gksrs gSaA 'olu 50°C ,oa cgqr de (0-10°C) rki ij ?kV tkrk gSA

(c) vkWDlhtu % vkWDlhtu dh ek=kk c<+us ds lkFk&lkFk 'olu nj Hkh c<+ tkrh gSA tSls gh
vkWDlhtu dh ek=kk 'kwU; ls vkxs c<+rh gS oSls gh 'olu nj c<+us yxrh gS] ijarq ,d lhek
ls vfèkd vkWDlhtu gksus ij 'olu nj ?kV tkrh gSA

(d) dkcZu MkbZvkWDlkbM % ;fn dkcZuMkbvkWDlkbM dks ,df=kr gksus fn;k tk, rks 'olu nj ?kV
tkrh gSA

(e) ty % ;fn thonzO; esa ty dh ek=kk cgqr de gks rks 'olu nj Hkh cgqr de gksxhA tSls
'kq"d ,oa ifjiDo chtksa esaA izlqIr chtksa esa 'olu nj cgqr de gksrh gSA

ikBxr iz'u 12.4

1- olk ,oa dkcksZgkbMªsVl dk 'olu xq.kkad fdruk gksxk\
............................................................................................................................

2- vkWDlhtu dh mPp lkanzrk dk 'olu ij D;k izHkko iM+sxk\
............................................................................................................................

3- 'olu izfØ;k ds fy, vkn'kZ rkieku fdruk gS\
............................................................................................................................

4- 'olu xq.kkad (R.Q.) dks ifjHkkf"kr dhft,A
............................................................................................................................

12.5 izdk'k&'olu (Photorespiration)

vki igys i<+ pqds gSa fd izdk'k la'ys"k.k dh vizdk'kh izfØ;k (Dark reaction) esa :fcLdks
,Utkbe] RuBP ds dkcksZfudj.k dks mRizsfjr djrk gSA

RuBP + CO2 →:fcLdks
 2 PGA (iQkLiQksfXyljYMhgkbM) → dsfYou pØ

;g ,Utkbe vkWDlhtu ds izfr Hkh vklDrrk j[krk gSA blfy, ;g vkWDlhtu ,oa RUBP

ds vkWDlhdj.k dh fØ;k dks Hkh mRizsfjr dj ldrk gSA

vr% i.kZgfje esa izkjaHk gksus okyk og 'olu tks izdk'k ,oa mPp vkWdlhtu ek=kk (ijUrq
CO2 dh de ek=kk) esa gksrk gS] izdk'k 'olu dgykrk gSaA
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 2 PGA + 1 iQkLiQksXykbdksysV
↓

dsfYou pØ

fiQj Hkh iQkLiQksXyksbdksysV] ekbVksdkWf.Mª;k ,oa ijkDlhlkse esa vusd vfHkfØ;kvksa ls xqtjrk gSA
iQkLiQksXykbdksysV ds nks v.kq var esa PGA ,oa CO2 dk ,d&,d v.kq cukrs gSaA ;gk¡ ij ;g è;ku
nsus ;ksX; gS fd bl izfØ;k esa 'olu ds foijhr] ATP dk fuekZ.k ugha gksrk gSA

izdk'k 'olu blfy, gksrk gSa D;ksafd :fcLdks ,Ut+kbe esa CO2 ,oa vkWDlhtu nksuksa ds fy,
lfØ; dsanz gksrk gSA

RUBP ds vkWDlhdj.k esa ls vkDlhtu dh mifLFkfr ikSèkksa esa izdk'k la'ys"k.k dh vizdk'kh
izfØ;k ds nkSjku fLFkj dkcZu esa 25 izfr'kr dh gkfu gksrh gSaA

ikBxr iz'u 12.5

1. RuBP rFkk vkWDlhtu dh izfrfØ;k ds iQyLo:i cuus okys mRikn dk uke fyf[k,A izfrfØ;k
ds fy, mÙkjnk;h ,atkbe dk uke Hkh crk,aA

............................................................................................................................

2. 'olu ,oa izdk'k 'olu esa ,d varj crkb,A

............................................................................................................................

3. mu ifjfLFkfr;ksa dks Li"V dhft, ftuesa izdk'k 'olu gksrk gS\

............................................................................................................................

fØ;kdyki I

vadqfjr chtksa esa vok;oh; 'olu dks iznf'kZr djuk

igys ls ikuh esa Hkhxs gq, 8-10 eVj ds cht yhft, rFkk mudk fNydk mrkj nhft,A bUgsa ikjs
ls Hkjh ,d ij[kuyh esa Mkydj] ikjs ls Hkjs ,d chdj esa ij[kuyh dks mYVk djds j[k nhft,A
eVj ds cht ikjs ds Åij rSjdj ij[kuyh ds Åij okys fgLls esa vk tkrs gSa vkSj pkjksa rjiQ ls
ikjs ls f?kjs jgrs gSaA nks fnu ckn ikjs dk ry uhps vk tkrk gS D;ksafd vadqfjr chtksa ls xSl fudyrh
gSA ;fn ij[kuyh esa iksVSf'k;e gkbMªksDlkbM (KOH) Mkyk tk, rks og Hkh rSjdj ikjs ds Åij
vk tkrk gS rFkk xSl ds laidZ esa vkus ij ij[kuyh esa ikjs dk Lrj fiQj ls Åij vk tkrk gSA
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D;k vki crk ldrs gSa ,slk D;ksa gqvk\ KOH, eVj ls fudyh CO2 dks lks[k ysrk gS bl izdkj
;g iz;ksx vok;oh; 'olu dks n'kkZrk gSA (fp=k 12-7 ns[ksa)

fp=k 12.7 vadqfjr chtksa ds vok;oh; 'olu

fØ;kdyki II

;hLV esa vok;oh; 'olu

fofèk % FkksM+h lh ek=kk esa [kehj dk 'kq"d pw.kZ vFkok csdjh ls [kehj (;hLV dk) foy;u ysa
rFkk bldh 10 ml ek=kk dks ,d ij[kuyh ftlesa Xywdkst dk 10% foy;u gS] feyk ysA (d)

ij[kuyh esa nzo dh lrg ds Åij rsy Mky nsa (ftlls bl nzo dk ckgjh gok ls laidZ u gks
lds) rFkk dkWdZ ls bl ij[kuyh dks can dj nsA vc ,d&nks eq¡g okyh Xykluyh ysa rFkk bldk
,d Hkkx] ij[kuyh (d) ftlesa [kehj ,oa Xywdkst foy;u Hkjk gS esa vanj Mkys rFkk nwljk flj
ij[kuyh ([k) ftlesa fd pwus dk ikuh Hkjk gS] esa Mky nsa (fp=k 12.8 ds vuqlkj)A vc 'd' ij[kuyh
dks ,d chdj esa j[ks xeZ ikuh (37°C-38°C) esa Mkys rFkk ns[ksa fd vc '[k' ij[kuyh esa pwus
ds ikuh dk jax nwfèk;k gksus yxrk gSA ;g iznf'kZr djrk gS fd [kehj (;hLV) ls CO2 fudyrh
gS rFkk ;g Hkh ns[ks fd fMyhojh V~;wc ds Lrj esa dksbZ o`f¼ ugha gksrh gS] blls ;g iznf'kZr gksrk
gS fd 'd' ij[kuyh dh xSl ds vk;ru esa Hkh dksbZ deh ugha gqbZA bl izdkj ;hLV }kjk vkWDlhtu
dk mi;ksx ugha gksrkA bl iz;ksx dks ,d fnu ds fy, j[ksa rFkk 'd' ij[kuyh ds dkWdZ dks gVkdj
mls law?ksA D;k vkidks ,Ydksgy dh xaèk vkrh gS\ D;k vki ,Ydksgy dk uke rFkk ,Ydksgfyd
fd.ou dh lehdj.k fy[k ldrs gSa\

C6H12O6 → 2C2H5OH  + 2CO2 + 2ATP

CO
2

vadqfjr
cht

ikjk
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fp=k 12.8: ;hLV esa vok;oh; 'olu

fØ;kdyki III

vki ;hLV esa ok;oh; 'olu iznf'kZr djus ds fy, iz;ksx 2 esa fuEufyf[kr ifjorZu dj
ldrs gSaA

1. ij[kuyh 'd' ds LFkku ij ,d cM+k dksfudy ¶ykLd ysa ftlls blesa Xywdksl foy;u rFkk
;hLV ds vykok i;kZIr LFkku jgsaA

2. ij[kuyh 'd' dks rsy ls ugha <duk gS rkfd foy;u dk okrkoj.k ls laidZ gks ldsA

3. bl iz;ksx esa Hkh pwus ds ikuh dk jax nwfèk;k gks tkrk gS ftlls bl iz;ksx ls Hkh CO2 fudyus
dk ladsr feyrk gS rFkk fMyhojh V~;wc esa ikuh dk ry c<+ tkrk gSA blls ij[kuyh 'd'
esa xSl ds vk;ru esa deh izdV gksrh gSA vki bldh O;k[;k fdl izdkj djsaxs\ ij[kuyh
'd' esa ;hLV }kjk vkWDlhtu dk iz;ksx gks tkrk gS rFkk vkidks ij[kuyh 'd' esa fØ;k ds i'pkr~
,Ydksgy dh xaèk ugha vk,xhA

;gk¡ ;g è;ku nsus ;ksX; gS fd ;hLV ok;oh; rFkk vok;oh; nksuksa voLFkkvksa esa o`f¼ djrk gS
ijarq rhoz o`f¼ ok;oh; voLFkk esa gksrh gSA 'kjkc cukus (Brewing) esa liQyrk bu nksuksa voLFkkvksa
dks fu;af=kr djus ij fuHkZj djrh gSA

vkius D;k lh[kk

lHkh thoèkkfj;ksa dks ÅtkZ dh vko';drk gksrh gSA ;g ÅtkZ [kk| inkFkks± ds vkWDlhdj.k
ls izkIr gksrh gSA

'olu ds varxZrµ(i) ckg~; 'olu vFkok xSlh; fofue; ,oa dksf'kdh; 'olu vkrs gSaA

vok;oh; 'olu] vkWDlhdj.k dh vkaf'kd izfØ;k gS ftlesa ATP ds nks v.kq curs gS tcfd
ok;oh; 'olu esa laiw.kZ vkWDlhdj.k gksrk gS rFkk ATP ds 38 v.kq curs gSaA

rsyh; Lrj

Xywdkst foy;u esa
;hLV

pwus dk ikuh
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ok;oh; 'olu rhu izeq[k pj.kksa esa gksrk gS tSlsµXykbdksfyfll] ØsCl pØ rFkk bysDVªkWu
ifjogu Ükà[kykA

ok;oh; rFkk vok;oh; 'olu esa Xykbdksfyfll ds ;g leku gksrs gSaA

Xykbdksfyfll dksf'kdknzO; esa rFkk ØsCl pØ ,oa E.T.C. ekbVksdkWf.Mª;k esa gksrh gSA

,YdksgkWfyd fd.ou ds vusd vkS|ksfxd mi;ksx gSA

ikSèkksa ds u, Hkkxksa esa 'olu nj vfèkd gksrh gSA

vkèkkjh; inkFkZ] rkieku] vkWDlhtu rFkk miyCèk ty tSls dkjd 'olu nj dks izHkkfor
djrs gSaA

'olu xq.kkad eku] 'olu esa iz;qDr gksus okys vkèkkjh; inkFkZ dks igpkuus esa egÙoiw.kZ gSaA

izdk'k 'olu ikSèkksa esa rhoz izdk'k ,oa dkcZu MkbvkWDlkbM dh de lkanzrk ds le; gksrk gS
rFkk bl fØ;k esa ATP fuekZ.k ugha gksrk gSA ;g i.kZgfjr jatdksa dks izdk'k vkWDlhdj.k ls
cpkrk gSA

ikBkar iz'u

1- 'olu dh ifjHkk"kk fy[kh,A

2- vkWDlhtu dk bysDVªkWu ifjogu Ükà[kyk (ETC) esa D;k dk;Z gS\

3- ATP ds fdrus v.kq fudyrs gSa] tc Xywdkst dk vkWDlhdj.k

(a) CO2 and H2O \

(b) ,Fkkby ,Ydksgy ,oa CO2\

4- ok;oh; 'olu dk lehdj.k fyf[k,A

5- bysDVªkWu ifjogu Ükà[kyk ds vafre mRiknksa dk uke fyf[k,A

6- 'olu] ikSèkksa esa gksus okyh ,d lrr izfØ;k gS_ ijarq fiQj Hkh os fnu ds le; vkWDlhtu
NksM+rs gS u fd CO2\

7- fuEu izfØ;k,¡ dgk¡ gksrh gS\

(a) Xykbdksfyfll
(b) ØsCl pØ
(c) vkWDlhÑr iQkLiQsVhdj.k }kjk ATP dk fuekZ.k

8- vkWDlhtu dh mifLFkfr rFkk vuqifLFkfr ds nkSjku ikb:fcd vEy ls varr% D;k curk gS\
bu vfHkfØ;kvksa dks O;Dr djus okysa lehdj.kksa dks crkb,\

9- dkcZfud v.kqvksa ds ,d lkFk vkWDlhdj.k dh rqyuk esa pj.kc¼ vkWDlhdj.k dk D;k
egÙo gS\

10- izdk'k 'olu dk D;k egÙo gS\

11- fuEufyf[kr izfØ;kvksa esa izos'k djus okys inkFkks± ,oa mRiknksa ds uke crkb,A

(a) Xykbdksfyfll
(b) ØsCl pØ
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12- fdUgha rhu mnkgj.kksa }kjk ;hLV dh m|ksxksa esa mi;ksfxrk ds fo"k; esa crkb;s\

13- ikSèkksa esa 'olu xSlksa dk fofue; fdl izdkj gksrk gS\

14- 'olu xq.kkad dks ifjHkk"kk fyf[k,A bldh D;k mi;ksfxrk gS\

15- TCA pØ dh mi;ksfxrk crkb;sA

16- fd.ou esa ok;oh; 'olu dh rqyuk esa de ÅtkZ D;ksa fueqDr gksrh gS\

17- dksf'kdk esa PPP ds dksbZ nks egÙoiw.kZ ;ksxnku crkb,A

18- Xykbdksfyfll dh rhu eq[; izoLFkk,¡ dkSu lh gS\

19- ØsCl pØ dh D;k egÙkk gS\

20- ok;oh; ,oa vok;oh; 'olu esa varj Li"V dhft,\

21- izdk'k 'olu ,d O;FkZ izfØ;k D;ksa dgykrh gSA

22- 'olu Ükà[kyk vFkok bysDVªkWu ifjogu Ükà[kyk D;k gS\ bldh D;k mi;ksfxrk gS\

23- fdlh dksf'kdk esa isUVksl iQkWLiQsV ifFkdk ds LFky dk o.kZu dhft,A

ikBxr iz'uksa ds mÙkj

12-1 1. ikSèks lkSj ÅtkZ dks jklk;fud ÅtkZ esa ifjofrZr djds mUgsa tfVy dkcZfud v.kqvksa
ds :i esa lafpr dj ysrs gSaA 'olu ds nkSjku mudk vkWDlhdj.k gksrk gS rFkk ÅtkZ
dh cM+h ek=kk fudyrh gS rFkk bl ÅtkZ dks ATP ds :i esa ,df=kr dj ysrs gSaA ikSèks
ATP dks mikip;h fØ;kvksa esa bLrseky djrs gSaA

2- ATP ds :i esaA

3- Ñi;k ikB esa ns[ksaA

12-2 1. ikSèkksa esa xSl dk fuekZ.k lkekU; lrg_ LVksesVk rFkk okrjaèkzks }kjk gksrk gSA
2- folj.kA
3- vkWDlhtu_ dkcZuMkbvkWDlkbMA
4 (a) muds ikl xSlh; fofue; ds fy, vfèkd lrg gksrh gSA

(b) mudh vkWDlhtu vko';drk de gksrh gSA

12.3 1. vkWDlhtu dh mifLFkfr esa ;s CO2 rFkk H2O esa iw.kZ :i ls fo[kafMr gks tkrs gSaA

2 ikb:fod vEy + 6O2 → 6CO2 + 6H2O + 30ATP

(8 ATP Xykbdksfyfll ls feys gSa)

vkWDlhtu dh vuqifLFkfr esa buesa ,Ydksgkfyd fd.ou gksrk gSA

2 ikb:fcd vEy → 2 bZFkkby ,sYdksgy + 2CO2

2- vok;oh; 'olu esa dkcZfud v.kqvksa dk vkaf'kd vkWDlhdj.k gksrk gS rFkk vfèkdka'k
ÅtkZ fØ;k ds var esa cuus okys mRiknks tSls ,sYdksgy ,oa ySfDVd vEy esa jgrh gSA
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3- Xykbdksfyfll lkbVkslksy (dksf'kdknzO;)
ØsCl pØ ekbVksdkWf.Mª;k dh vkkèkk=kh esa
E.T.C. ekbVksdkf.Mª;k dh Hkhrjh f>Yyh esa

4- vkWDlhtu] Xywdkst v.kq ls eqDr gq, H2 ds fy, vafre xzkgh dk dk;Z djrk gS rFkk
var esa ty esa vipf;r gks tkrk gSA

6- inkFkZ ,lhVkby CoA.

7- olh; vEy β (chVk) vkWDlhdj.k }kjk ,lhVkby CoA cukrs gSa tks ØsCl pØ esa izos'k
dj ldrk gSA

12-4 1.R.Q. = 1

2- 'olu nj ,d lhek rd c<+rh gS mlds i'pkr~ ;g ?kVus yxrh gSaA

3- 30°–35°

4- ;g 'olu esa fudyus okyh CO2 ds vk;ru rFkk bLrseky vkWDlhtu dk vuqikr gksrk
gSA blls 'olu esa iz;qDr gksus okys inkFkZ dh izÑfr dk Kku gksrk gSA

12-5 1- mRikn gS % PGA rFkk iQkLiQksXykbdksysV

2- 'olu izdk'k'olu

1. ;g ekbVksdkWf.Mª;k esa gksrk gSA 1. ;g rhu vaxks&i.kZgfje] ekbVksdkWf.Mª;k
rFkk ijkDlhlkse esa gksrk gS

2. vkèkkjh inkFkZ Xywdkst gSA 2. vkèkkjh inkFkZ RuBP gSA

3. ATP, CO2 rFkk ty&mRikn 3. mRikn ds :i esa dkcZu eksuksvkWDlkbM
ds :i esa izkIr gksrs gSaA rFkk PGA feyrs gSa ATP dk fuekZ.k

ugha gksrkA

4. ;g ikSèkks ,oa tarq nksuksa esa 4. gjs ikSèkksa (C3) esa gksrk gSA
gksrk gSA

5. fnu ,oa jkr nksuksa esa gksrk gSA 5. ;g vfèkd vkWDlhtu] de CO2

,oa vfèkd rkieku ij gksrk gS vr%
dsoy fnu esa gksrk gSA

6. mikiph; fØ;kvksa ds fy, 6. ;g ,d O;FkZ dh fØ;k gSA bldk dsoy
ÅtkZ miyCèk djkrk gSA ;g mi;ksx gS fd ;g ikSèkks dks

izdk'k&vkWDlhdj.k&{kfr ls cpkrk gSA

3. (d) izdk'k

([k) vkWDlhtu de lkanzrk (ek=kk)

(x) dkcZuMkbvkWDlkbM dh de lkanzrk (ek=kk)



fVIi.kh

 319

iks"k.k vkSj ikpu

thofoKku

ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

13

iks"k.k vkSj ikpu

ikSèks izdk'k la'ys"k.k ds }kjk viuk Hkkstu Lo;a rS;kj dj ysrs gSa] ysfdu lHkh izk.kh ftuesa
ekuo Hkh 'kkfey gS] igys ls gh rS;kj Hkkstu djrs gSaA bl Hkkstu dk vfèkdka'k Hkkx
tfVy dkcZfud v.kqvksa (dkcksZgkbMªsVksa] izksVhuksa vkSj olkvksa) dk cuk gksrk gS ftudk fo?kVu
gksuk vko';d gksrk gS] D;ksafd rHkh os 'kjhj ds Hkhrj vo'kksf"kr fd, tk ldrs gSaA [kk|
inkFkks± dk ;g fo?kVu vkSj mlds ckn [kk| inkFkks± ds vo;oksa (;k jpdksa) (Constituents)
dk vo'kks"k.k ikpu&{ks=k (vkgkj&uky) ds Hkhrj gksrk gSA ikpu&{ks=k vkSj mlls lEc¼
xzafFk;k¡ feydj ikpu&ra=k cukrs gSaA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr vki %

iks"k.k 'kCn dh ifjHkk"kk dj ldsaxs vkSj mlds fofHkUu izdkj crk ldsaxs_

frypV~Vs ,oa ekuo ds vkgkj uky dk fpg~fur vkjs[k cuk ldsaxs_

ekuo ds iks"k.k esa varfuZfgr pj.kksa] tSlsµvar%xzg.k] ikpu] vo'kks"k.k] Lokaxhdj.k vkSj
cfg%{ksi.k dk o.kZu dj ldsaxs_

varjkdksf'kd (baVjlsY;qyj) vkSj vakrjdksf'kd (bUnzklsY;qyj) ikpu esa varj dj ldsaxs_

ikpu vaxksa] muds }kjk lzkfor ,atkbeksa] bu ,atkbeksa }kjk vfHkfu;af=kr inkFkks± vkSj blesa
fufeZr vU; mRiknksa dks rkfydkc) dj ldsaxs_

ikpu {ks=k ds fofHkUu {ks=kksa esa iks"k.k&rÙoksa ds vo'kks"k.k dh izfØ;k dh O;k[;k dj
ldsaxs_

ikpu ds fofHkUu gkWeksZuksa ds ;ksxnku dh Hkwfedk la{ksi esa crk ldsaxsA

dqN ikpu fodkjksa vkSj muds gksus ds dkj.k] y{k.k vkSj mipkj crk ldsaxsA

13.1 iks"k.k vkSj ikpu

gekjs Hkkstu esa vusd jpd gksrs gSa tks gekjs 'kjhj dh t:jrksa dks iwjk djrs gSaA bu
[kk|&jpdksa dk ipuk vko';d gS] D;ksafd rHkh gekjs 'kjhj esa mudk mi;ksx fd;k tk
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ldrk gSA ml izfØ;k dks] ftlls tho viuh o`f¼] ifjoèkZu vkSj vuqj{k.k ds fy,
Hkkstu izkIr djrk gS vkSj mldk mi;ksx djrk gS] iks"k.k dgrs gSa vkSj Hkkstu esa
ekStwn jklk;fud vo;oksa dks iks"kd dgrs gSaA tcfd nwljh rjiQ] ikpu esa Hkkstu ds fofHkUu
tfVy jpdksa dk ,atkbeksa ds }kjk ljy foys;'khy :iksa esa fo?kVu gksrk gS rkfd 'kjhj
dh dksf'kdkvksa }kjk mudk vo'kks"k.k vkSj mi;ksx fd;k tk ldsA

bl ikB esa vki iks"k.k ds fofHkUu izdkjksa (fofèk;k¡)] ikpu ds izdkjksa] Hkkstu ds ikpu
dh izfØ;k] ekuoksa esa mlds vo'kks"k.k vkSj Lokaxhdj.k ds ckjs esa i<+saxsA [kk|&jpdksa ds
iks"k.k lacaèkh ;ksxnku ds ckjs esa ikB 27 esa ppkZ dh tk,xhA

iks"k.k ds izdkj

iks"k.k fofèk;k¡ eq[;r% nks izdkj dh gksrh gSaµLoiks"kh iks"k.k vkSj fo"keiks"kh iks"k.kA

iks"k.k

Loiks"kh (Autotrophic) iks"k.k fo"keiks"kh (Heterotrophic) iks"k.k
(vaxzsth ds Auto dk vFkZ gS Lo;a (vaxzsth ds Hetero 'kCn dk vFkZ gS fofHkUu
vkSj trophos dk vFkZ gS Hkkstu)A gjs vkSj trophos dk vFkZ gS Hkkstu) Hkkstu
ikSèks vkSj dqNsd thok.kq viuk Hkkstu (dkcZfud inkFkZ vkSj vdkcZfud inkFkks±)
(dkcZfud inkFkZ) vdkcZfud inkFkks± vU; thoksa dks [kkdj izkIr fd;k tkrk gSA
(dkcZu MkbvkWDlkbM vkSj ty) ls
Lo;a cukrs gSa ftlesa os lw;Z ds
izdk'k dh ÅtkZ dk mi;ksx djrs gSaA

izkf.kle Hkksth (;k iw.kZ tkUrfod) e`riks"kh ijthoh
blesa tho Hkkstu dks blesa tho ikpd Hkkstu dks vU; thoèkkfj;ksa
vius 'kjhj ds Hkhrj ,atkbeksa dks e`r dkcZfud ds 'kjhj ds Åij jgrs gq,
ys tkrs gSa] mls ipkrs inkFkks± ij Mkyrs gSa vkSj vFkok 'kjhj ds Hkhrj jgrs
gSa vkSj ikpu ds ikpu ds mRiknksa dk gq, izkIr fd;k tkrk gSA
foys;'khy mRiknksa dk vo'kks"k.k djrs gSaA mnkgj.kµdqNsd thok.kq]
vo'kks"k.k djrs gSa] mnkgj.kµdqNsd thok.kq xksyÑfe] VsioeZ (iQhrkÑfe)]
mnkgj.kµekuoA vkSj dodA dLdqVk] vkfnA

izk.kh&iks"k.k (izkf.kle Hkksth iks"k.k) ds ik¡p izeq[k pj.k gksrs gSa

tks Hkkstu ge xzg.k djrs gSa mlesa vR;fèkd tfVy inkFkZ 'kkfey gksrs gSa] tSls fofHkUu izksVhusa]
dkcksZgkbMªsV vkSj olk,¡A bu inkFkks± dks gekjk 'kjhj blh :i esa mi;ksx ugha dj ldrkA bUgsa buds
ljyrj vkSj NksVs&NksVs v.kqvksa esa cnyuk t:jh gksrk gS rHkh ;s gekjs 'kjhj dh dksf'kdkvksa ds
Hkhrj izos'k ik ldrs gSaA izksVhuksa dks fofHkUu ,sehuksa vEyksa esa cnyk tkrk gS] dkcksZgkbMªsVksa dks Xywdksl
esa] vkSj olkvksa dks olk&vEyksa ,oa fXyljkWy esa cnyk tkrk gSA Hkkstu ds bu tfVy jpdksa dk



fVIi.kh

 321

iks"k.k vkSj ikpu

thofoKku

ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

fo?kVu vkSj mudk vo'kks"k.k ikpu&ra=k }kjk laiUu gksrk gSA iks"k.k esa fufgr fofHkUu izfØ;k,¡
bl izdkj gSaµ

(i) var%xzg.k % Hkkstu xzg.k djuk] mls pckuk vFkok pwluk vkSj mls fuxyukA

(ii) ikpu % tfVy Hkkstu dks ljyrj vo'kks"; (vo'kks"k.k ;ksX;) :i esa cnyukA

(iii) vo'kks"k.k % vkgkj&uyh ls ips gq, Hkkstu dk vo'kks"k.k vkSj 'kjhj ds Årdksa
rd igq¡pukA

(iv) Lokaxhdj.k % 'kjhj ds Årdksa }kjk vkgkj ds iks"kd rÙoksa mi;ksxA

(v) cfg%{ksZi.k % vifpr vkSj vuvo'kksf"kr Hkkstu dks 'kjhj ls ckgj fudkyukA

13.2 ikpu ds nks izdkj% vakrjdksf'kdh; vkSj dksf'kdkcká

fo"keiksf"k;ksa esa vkerkSj ls nks izdkj dk ikpu ik;k tkrk gS %

(d) vkarjdksf'kd (Intracellular) vkSj ([k) dksf'kdkcká (Extracellular)

13.2.1 vakrjdksf'kd ikpu

iks"k.k ds ik¡pksa pj.k Lo;a dksf'kdk ds Hkhrj laiUu gksrs gSa] tSls fd vehck] iSjkehf'k;e
vkSj vU; ,ddksf'kd thoksa esaA

fp=k 13.1 vehck esa vakrjdksf'kd ikpu

[kk| df.kdkvksa] tSls fd lw{e thok.kqvksa dks] iknkHkksa }kjk ?ksj fy;k (idM+ fy;k)
tkrk gS vkSj [kk|èkkuh cuk nh tkrh gS (var%xzg.k)A

dksf'kdkæO; ls lzkfor ,atkbe [kk|èkkuh esa igq¡p tkrs gSa tks tfVy Hkkstu dks fo?kfVr
dj nsrs gSa (ikpu)A

ips gq, Hkkstu dks dksf'kdkæO; esa vo'kksf"kr dj fn;k tkrk gS (vo'kks"k.k)A

vo'kksf"kr Hkkstu dks dksf'kdk ds Hkhrj] tgk¡ Hkh vko';drk gksrh gS] mi;ksx dj
fy;k tkrk gS (Lokaxhdj.k)A

vifpr vuvo'kksf"kr Hkkstu dks ckgj fudky fn;k tkrk gSA ;g fØ;k [kk| èkkuh
ds dksf'kdk lrg ij igq¡pdj iQV tkus ij gksrh gS (cfg%{ksi.k)A

[kk| /kuh

[kk| di

lfØ; f'kdkj

iknkHk
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[kk|&èkkfu;k¡ vLFkk;h lajpuk,¡ gksrh gSa] vkSj tc Hkh vehck vkgkj xzg.k djrk gS] gj
ckj ,d ubZ [kk|èkkuh cu tkrh gSA lHkh eqDrthoh ,ddksf'kd lw{eizkf.k;ksa esa vakrjdksf'kd
ikpu gksrk gSA

13.2.2 dksf'kdkcká ikpu

ikpu dksf'kdk ds ckgj gksrk gSA lHkh tarqvksa esa (Liatksa ds vfrfjDr) dksf'kdkcká ikpu
gksrk gSA buesa ,d xqgk] ,d uyh vFkok ,d vkgkj&uky gksrh gS ftlesa varxzg.k fd;k
x;k Hkkstu igq¡prk gSA ikpd ,atkbeksa dks Hkkstu ds Åij Mky fn;k tkrk gS vkSj ikpu
ds mRiknksa dks okil dksf'kdkvksa ds Hkhrj vo'kksf"kr dj fy;k tkrk gSA vifpr] vuvo'kksf"kr
Hkkstu dks ikpu xqgk esa ls ckgj fudky fn;k tkrk gSA fp=k 13-2 esa frypV~Vs ds ikpu&vax
fn[kk, x, gSa ftuesa dksf'kdkcká ikpu laiUu gksrk gSA

fp=k 13.2 frypV~Vs ds ikpu vax ftuesa dksf'kdkcká ikpu gksrk gS

13.2.3 la;qDr vakrjdksf'kd vkSj dksf'kdkcká ikpu

gkbMªk rFkk vU; uhMsfj;k izkf.k;ksa esa vkgkj (lw{e f'kdkj) dks Li'kZdksa dh lgk;rk esa
idM+ fy;k tkrk gS vkSj eq[k ds }kjk cM+s vkdkj dh ,d ,dy ikpu&xqgk] vFkkZr~ tBjokgh
xqgk esa var%xzfgr dj fy;k tkrk gS (fp=k 13-3)A bl xqgk ds pkjksa rjiQ fLFkr dksf'kdkvksa
ls fofHkUu ,atkbe lzkfor gksrs gSa vkSj dksf'kdkcká ikpu ds fy, mUgsa Hkkstu ds Åij

ykyk (ykj) xazfFk
xzluh

xzfldk
vUuiqV (ØkWi)

xzafFky tgj (izksosafVªdqyl)

{kqnzka=k (bfy;e)
eyk'k; (jsDVe)

;Ñoh; va/uky

e/;ka=k
eSyihxh ufydk

c`gna=k (dksyu)

f'kdkj
(lkbDyksIl)

f'kdkj dks
igpkuuk

f'kdkj dks idM+uk var%xzg.k ikpu

fp=k 13.3 viuk f'kdkj idM+rs gq, gkbMªk
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NksM+ fn;k tkrk gSA va'kr% ips gq, Hkkstu ds NksVh&NksVh dkf.kdkvksa dks ikpu df'kdkvksa dh
[kk|èkkfu;ksa ds Hkhrj ls fy;k tkrk gS rkfd mudk vakrjdksf'kd ikpu gks ldsA 'ks"k cps vifpr
vkSj vuvo'kksf"kr Hkkstu dks varr% eq[k ds tfj, ckgj fudky fn;k tkrk gSA

ikBxr iz'u 13.1

1- izkf.k;ksa esa iks"k.k ds ik¡p izeq[k pj.kksa dh lwph cukb, %

(i) ..................................................................................................................

(ii) ..................................................................................................................

(iii) ..................................................................................................................

(iv) ..................................................................................................................

(v) ..................................................................................................................

2- vakrjdksf'kd ikpu D;k gksrk gS\ fdlh ,d tho dk mnkgj.k nhft, ftlesa vakrjdksf'kd
ikpu gksrk gksA

............................................................................................................................

13.5 ekuo ikpu&ra=k

ekuo ikpu&ra=k esa vkgkj&uky vkSj lacafèkr ikpu&xzafFk;k¡ 'kkfey gksrh gSaA ekuo vkgkjuky
(alimentary canal) (aliment = iksf"kr djuk) ,d vfofPNUu is'kh; ikpuuyh ds :i esa
gksrh gS tks 'kjhj dh yackbZ esa fLFkr gksrh gSA ;g nksuksa fljksa ij [kqyk gksuk gSA vxzafgr
fljk ij eq[k gksrk gS vkSj i'pkr fljk ij xqnkA ikpura=k dk izeq[k dk;Z gS Hkkstu dks
ipkuk] mls NksVs&NksVs inkFkks± esa ck¡Vuk vkSj ips gq, Hkkstu dks vo'kksf"kr djukA vkgkj&uky
esa fuEufyf[kr Hkkx gksrs gSa (fp=k 13-4)A

1- eq[k vkSj lacafèkr vax (nk¡r] ftàk)A

2- xzluh (vFkok xyk) % eq[k ds ihNs fLFkr ,d xqgkA ;g lk¡l ds lkFk yh xbZ ok;q
vkSj fuxys gq, Hkkstu ds fy, ,d lkekU; ekxZ gksrk gSA

3- xzfldk % ,d l¡djh uyh tks xzluh ls vkjaHk gksrh gS vkSj xys esa ls gksrh gqbZ vkek'k;
esa tkdj lekIr gks tkrh gSA

4- vkek'k; % ,d yphyh FkSyh ftldh fHkfÙk;k¡ vR;fèkd is'kh;qDr gksrh gSA vkek'k;
Mk;kÝke ds uhps fLFkr gksrk gSA

5- {kqnzka=k (NksVh vk¡r@vakÙk) % ;g yxHkx 7-0 ehVj yach vkSj yxHkx 2-5 lsa-eh-
pkSM+h ,d uyh gksrh gSA mnj ds Hkhrj fLFkr ;g uyh vfèkd dqaMfyr vkSj ofyr
gksrh gSA blds rhu mifoHkktu bl izdkj gSa %
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(i) xzg.kh (M~;ksMsue) % vkek'k; ds ckn fLFkr NksVs vkdkj dk ,d HkkxA

(ii) vxz{knzakr@eè;ka=k % yxHkx 2 ehVj yack] ys'k tjk&lk vf/d yEck HkkxA

(iii) {kqæka=k (bZfy;e) % lcls yack] yxHkx 4 ehVj yack ,saBk gqvk HkkxA

fp=k 13.4 ekuo vkgkj&uky vkSj mlls lacafèkr xzafFk;k¡

6- cM+h vkar@vka=k % yxHkx 15 ehVj yach bl vkar esa rhu Hkkx gksrs gSa %

(i) vaèkuky (lhde) % NksVh vkar vkSj cM+h vkar ds laxe LFky ij fLFkr ,d
NksVk&lk vaèk&dks"BA blls ,d l¡djh Ñfe tSlh uyh (Ñfe:i ifj'ksf"kdk)
ckgj dh rjg fudyh gqbZ gksrh gSA

(ii) c`g~na=k (dksykWu) % ,d ehVj ls FkksM+k vfèkd yacs Hkkx esa ftlds rhu
fgLlsµvkjksgh] vuqizLFk vkSj vojksgh 'kk[kk,¡ gksrh gSaA

(iii) eyk'k; % vafre Hkkx tks yxHkx 15 ls-eh- yack gksrk gSA blds rhu fgLls
gksrs gSa % ;FkkFkZ eyk'k; vkSj xqnk ukyA xqnk ckgjh }kj gksrh gS vkSj orqZy
isf'k;ksa (vojksfèkuh is'kh) ls f?kjh gksrh gSA

isjksfVM xzafFk

xzluh

xzfldk

vkek'k;

vx~U;k'k;

tstque (tstwue)

eyk'k; (jsDVe)Ñfe:i ifj'ksf"kdk
(oehZiQkeZ visfMDl)

lhde

{kqnzkao (bfy;e)
vkjksgh c`gnka=k (vlsfUMax dksyksu)

vuqizLFk vkar

xzg.kh

fiÙkk'k;

;Ñr

v/kstaHk vkSj
v/ksftg~ok

xzfUFk

eq[k

eq[k xqgk

xqnk

vojksgh c`gnka=k
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ekuoksa esa] Ñfe:i ifj'ksf"kdk (osfLVft;y) ,d vo'ks"kh (ftldk vc dksbZ dk;Z ugha gksrk)
vax gS] ysfdu 'kkdkgkjh Lruèkkfj;ksa esa ;g cM+s vkdkj dh vkSj dk;kZRed gksrh gSA

(d) ikpu xzafFk;k¡ (ikpu&,atkbeksa ds lzksr)
ikpu&,atkbeksa ds nks lzksr gSa %

1- vkek'k; vkSj NksVh vkar ds midyk (,ihFkhsfy;e) dh xzafFky dksf'kdk,¡ tks vius
lzkoksa dks lhèks gh vkgkj&uky dh vodkf'kdk (lumen) esa NksM+ nsrs gSaA

2- fof'k"V xzafFk;k¡] tSls fd ykyk (ykj)&xzafFk;k¡] ;Ñr vkSj vXU;k'k; tks vius lzkoksa
dks viuh&viuh okfgdkvksa }kjk vkgkjuky esa NksM+rs gSaA

([k) ykyk (ykj)&xzafFk;k¡ (salivary glands)

gekjk eq[k ges'kk gh ue cuk jgrk gS] pkgs xfeZ;ksa ds fnu gh D;ksa u gksA ,slk D;ksa
gksrk gS\ ,slk ykj uked ,d tyh; rjy] ftls ykj (ykyk&saliva) dgk tkrk gS] ds
dkj.k gksrk gS ftldk lzko ykyk&xzafFk;ksa ls gksrk gS vkSj tks eq[k ds Hkhrj vk tkrk
gSA blh ykj ds dkj.k gekjk eq[k ges'kk gh ue cuk jgrk gSA

gekjs eq¡g esa rhu tksM+h ykyk&xzafFk;k¡ gksrh gSa (fp=k 13-4)

1- d.kZiw.kZ (iSjksfVM) xzafFk;k¡ izR;sd dku ds lkeus vkSj uhps dh vksj fLFkr gksrh gSa
vkSj tyle iryh ykj dk lzko djrh gSa ftlesa ,ekbyst uked ,atkbe izpqj ek=kk
esa gksrk gSA

2- vèkkstaHk (lceSfDlyjh) xzafFk;k¡ fupys tcM+s ds Hkhrj ik'oZ ds lehi fLFkr gksrh
gSa vkSj ty rFkk 'ys"ek mRiUu djrh gSA

3- vèkksftàk (lcfyaXoy) xazfFk;k¡ ftàk ds uhps fLFkr gksrh gS vkSj ty rFkk 'ys"ek
mRiUu djrh gSaA ;s xzafFk;k¡ eq[k xqgk esa fujarj ykj NksM+rh jgrh gSaA D;k vki tkurs
gks fd izfrfnu yxHkx 1000 fe-eh- ls ysdj 1200 fe-yh- rd ykj dk lzko gksrk
gS\

(x) ykj ds izdk;Z

1- ykj eq[k dks LoPN j[krh gS vkSj nk¡rksa dk {k; djus okys jksxk.kqvksa dks u"V djrh
gSA ykj esa ykblkstkbe gksrs gSa tks thok.kqvksa dks u"V djus esa lgk;d gksrs gSaA

2- ykj Hkkstu dks ue vkSj fpduk cukrh gS vkSj bl izdkj Hkkstu dks fuxyus esa Hkh
lgk;rk feyrh gSA

3- ykj ,d foyk;d ds :i esa dk;Z djrh gS] ftlds dkj.k [kk| df.kdk,¡ ?kqy tkrh
gSa rkfd ftàk dh Lokn dfydk,¡ (taste buds) míhfir gks ldsaA

4- ykj Hkkstu dks ipkus esa enn djrh gS D;ksafd ykj esa ,ekbyst uked ,d ,atkbe
gksrk gS tks LVkpZ dks ipkdj lqØksl (b{kq@xUuk&'kdZjk) esa cny nsrk gSA blh dkj.k
LVkZp pck;k tkrk gS rks eq¡g esa ehBk Lokn vuqHko gksrk gSA

(?k) ;Ñr (Liver)
;Ñr lcls cM+h xzafFk gS vkSj Mk;kÝke ds uhps mnj esa nk,¡ ik'oZ esa Åij dh rjiQ fLFkr gksrh
gSA ;g fiÙk (bile) dk lzko djrk gS tks fiÙkk'k; (gall bladder) ds Hkhrj bdV~Bk gks tkrk gSA
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fiÙk varr% lkekU; fiÙkokfguh (bileduct) ds tfj, xzg.kh esa Hkst fn;k tkrk gS (fp=k 13.4)A
fiÙk] tks ikpu esa enn djrk gS] ds lzko ds vykok ;Ñr vU; vusd dk;Z djrk gSA

(Ä) vXU;k'k; (Pancreas) (vfXu + vk'k;)

vXU;k'k; yky&ls Hkwjs jax dk gksrk gS tks xzg.kh ds ?kqeko okys Hkkx esa fLFkr gksrk gSA
bldk ikpu&lzko (vXU;k'k; jl) (Pancreatic juice) vXU;k'k; okfguh (Pancreatic duct)
ds tfj, xzg.kh esa NksM+ fn;k tkrk gSA vXU;k'k; dqNsd gkWeksZu Hkh mRiUu djrk gS ftudk
foLrkj ls vè;;u vki ikB 16 esa djsaxsA

ikBxr iz'u 13.2

1- dkWye I esa fn, x, vfHky{k.kksa dks dkWye II esa fn, x, ikpu&ra=k ds Hkkxksa ls
eSp dhft,A

dkWye I dkWye II
vfHky{k.k Hkkx

1- lk¡l ds lkFk Hkhrj ys tkus (d) NksVh vkar

okyh ok;q vkSj fuxys tkus okys

Hkkstu dk lkekU; ekxZA

2- yphyh FkSyhuqek lajpuk ([k) vXU;k'k;

3- blesa rhu 'kk[kk,¡ gksrh gSaµvkjksgh] (x) xzg.kh

vuqizLFk vkSj vojksghA

4- vkgkj uky dk lcls cM+k HkkxA (?k) xzluh

5- fiÙk vkSj vXU;k'k; jl izkIr djrk gSA (Ä) ifj'ksf"kdk

6- l¡djk Ñfe&tSlk cfgZos"k.kA (p) vkek'k;

7- 'kjhj dh lcls cM+h xzafFkA (N) c`gna=k (dksykWu)

8- xzg.kh ds ?kqeko okys Hkkx esa fLFkr xzafFkA (t) ;Ñr

2- rhu ykyk (ykj)&xzafFk;ksa ds uke fyf[k, rFkk mudh fLFkfr Hkh crkb,A

............................................................................................................................

13.6 ikpu&izfØ;k

ikpu ds nkSjku nks izdkj dh izfØ;k,¡ gksrh gSa %

(d) ;kaf=kd izfØ;k ftlds varxZr Hkkstu dks dkVuk] pckuk&ihluk vkSj fuxyuk vkrs
gSa vkSj ftlds iQyLo:i Hkkstu NksVh&NksVh df.kdkvksa esa cny tkrk gS vkSj fiQj
mls vkgkj&uky ds Hkhrj èkdsy fn;k tkrk gSA y?kqrj df.kdkvksa ij ,atkbeksa dh
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fØ;k csgrj gksrh gS D;ksafd df.kdkvksa dh dqy lrg vis{kkÑr vfèkd gks
tkrh gSA

([k) jklk;fud izfØ;k % ftlesa ,atkbeh fØ;k }kjk tfVy Hkkstu vo;oksa (iks"kdksa) dks
ljy vo'kks"; :i esa cny fn;k tkrk gSA

ikpu esa ty vi?kVu dh fØ;k gksrh gS vFkkZr~ ty ds ;ksx ls v.kq ds :i eas
Hkatu (VwVuk) (H+ vkSj OH– vk;uksa ds)A blds ckn ;g fiQj nks ;k vf/d ljy
v.kqvksa esa VwV tkrk gSA ,atkbe fliZQ mRizsjd dk dk;Z djrk gS tks vfHkfØ;k dks
c<+k nsrh gSA

mnkgj.k ds fy, C12H22O11 + H2O →lØq ksl  C6H12O6 + C6H12O6

(lqØksl) (Xywdksl)   (ÝDVksl)

(d) ikpu dh ;kaf=kd izfØ;k

vks"B (vksaB) Hkkstu dks eq¡g ds Hkhrj idM+s jgrs gSa rFkk rjy inkFkks± dks pwlus esa
enn djrs gSaA

nk¡r Hkkstu dks dkVus] phjus vkSj ihlus d dk;Z djrk gSA

ftÞ~ok (thHk) Hkkstu dks pckrs le; bèkj&mèkj djrh gS] mlesa ykj feykrh gS] mls
xsanuqek ftls xzkl (dkSj) (cksyl) dgrs gSa dk :i nsrh gS vkSj fuxyus esa enn
djrh gSA

xzfldk cksyl dks vkgkj uky dh orqZy isf'k;ksa ds ladqapu dh ,d rjax }kjk] ftls
Øekadqapu dgrs gSa] vkek'k; ds Hkhrj igq¡pk nsrh gS (fp=k 13-5)A

fp=k 13.5 (d) Hkkstu ds fuxys tkus ds le;] ?kkaVh <Ddu 'okluyh ds }kj dks can dj
nsrk gS] lk¡l ysuk FkksM+h nsj ds fy, :d tkrk gS vkSj Hkkstu xzfldk ds Hkhrj pyk

tkrk gSA ([k) Øekdqapu vkgkj uky dh isf'k;ksa ds ladqapuksa dh ,d rjax ds
:i esa gksrk gS ftlls Hkkstu vkgkj uky ds Hkhrj rd igq¡p tkrk gSA

vkek'k; Hkkstu dks eFkrk gS vkSj mlds lkFk tBj jl feykrk gS vkSj bl izdkj
,d Øhe tSlk dkbe (ehyme) (va'kr% ipk gqvk Hkkstu) cuk nsrk gSA

Øekdqapd xfr;ksa ls Hkkstu vkek'k; ls vak=k (vkar) vkSj varr% eyk'k; rd igq¡p
tkrk gSA

Hkkstu

ladqpu'khy isf'k;ka
Hkkstu dks uhps dks

/kdsyrh gS

xzkl
(cksyl)

xzfldk (;k
xysV) dh
ekalis'kh;
fHkfÙk

eq[k esa

?kakVh<Ddu
(,ihXyksfVl)

xzfldk'okl
uyh
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([k) ikpu dh jklk;fud izfØ;k

1- eq¡g ds Hkhrj

ykj esa dsoy ,d gh ,atkbe ,ekbyst (iqjkuk uke Vk;fyu) gksrk gS tks eaM (LVkpZ)
ij nks izdkj ls fØ;k djrk gS %

(i) dPpk fcuk idk;k gqvk eaM (LVkpZ) →,ekbyst  MsDlfVªu

(foy;'khy] va'kr% tyvi?kfVr LVkpZ)

(ii) idk;k gqvk LVkpZ →,ekbyst  ekYVksl (Lokn esa ehBk ,d MkblSdsjkbM)

2- xzfldk ds Hkhrj

xzkl (cksyl) ds :i esa Hkkstu Øekdqapu ds }kjk xzfldk ls gksrk gqvk vkek'k; ds
Hkhrj igq¡prk gSA bl nkSjku ,sekbyst LVkpZ dks fujarj ipkrk jgrk gSA

3- vkek'k; ds Hkhrj

ykj&,ekbyst }kjk 'kq: gqvk LVkpZ dk ikpu ml le; rd tkjh jgrk gS tcfd vkek'k;
ds Hkhrj ds inkFkZ vEyh; ugha gksrsA vkek'k; ds Hkhrj ,fiFkhfy;eh vLrj ls mRiUu
tBj&jl jaxghu] vR;fèkd vEyh; rjy (pH 1-2) gksrk gSA blesa ty (98%), dqN yo.k]
gkbMªksDyksfjd vEy (0.5%) Lusgd E;qflu vkSj isfIlu ,oa ykbist uked nks ,atkbe
gksrs gSaA

gkbMªksDyksfjd vEy dk lzko vkek'k; fHkfÙk esa fLFkr vkWfDlfUVd vFkok fHkÙkh; dksf'kdkvksa
}kjk gksrk gS] vkSj og fuEufyf[kr dk;Z djrk gS %

(i) Hkkstu ds lkFk Hkhrj igq¡pus okys thok.kqvksa dks ekj nsrk gSA

(ii) Hkkstu esa ekStwn js'ksnkj inkFkZ dks <hyk dj nsrk gSA

(iii) fuf"Ø; isfIlukstu dks mlds lfØ; :i isfIlu esa cny nsrk gSA

(iv) isfIlu dh fØ;k ds fy, vEyh; ekè;e cuk, j[krk gSA

(v) nwèk dks tek nsrk gS rkfd og vkek'k; ds ckgj u cg tk, vkSj isfIlu dh fØ;k
ds fy, ogh cuk jgsA

isfIlu dk lzko mlds fuf"Ø; :i vFkok izks,atkbe ds :i esa gksrk gS ftls isfIlukstu
dgrs gSaA bldk lzko vkek'k; dh fHkfÙk esa fLFkr eq[; dksf'kdkvksa esa gksrk gSA HCl

dh ekStwnxh esa ;g lfØ; isfIlu ds :i esa cny tkrk gS tks izksVhuksa ij fØ;k djds
mUgsa izksfVvkstksa vkSj isIVksuksa esa fo?kfVr dj nsrk gSA

izksVhu →ijs Ilu  izksfVvkst $ isIVksu
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4- NksVh vkar ds Hkhrj

NksVh vkar ds Hkhrj vkek'k; ds vanj va'kr% ipk vkSj dkbe dgs tkus okys Hkkstu ij
rhu izeq[k ikpu jl fØ;k djrs gSa %

(i) ;Ñr ls fiÙk jl

(ii) vXU;k'k; ls vXU;k'k;&jl

(iii) vka=k m}èkks± ds vkèkkj ij fLFkr vka=k midyk dh fof'k"V dksf'kdkvksa }kjk lzkfor
vka=k jlA

fiÙk jl vkSj vXU;k'k; jl viuh&viuh okfgfu;ksa ds tfj, xzg.kh esa NksM+ fn, tkrs gSaA
;s nksuksa okfgfu;k¡ vXU;k'k; esa [kqyus ls igys ,d lkekU; ;Ñr&vXU;k'k;&okfguh (hepato-

pancreatic duct) cukrh gSA vka=k jl lhèks gh Hkkstu ds lkFk fey tkrk gSA

(i) fiÙk jl

fiÙk jl ihykiu fy, gq, gjs jax dk {kkjh; rjy (pH yxHkx 8) gksrk gSA blesa ty (98%)A
cM+h ek=kk esa lksfM;e dkcksZusV tks vkek'k; ls vk, dkbe (va'kr% ipk gqvk Hkkstu) dks mnklhu
dj nsrk gS vkSj mls {kkjh; cuk nsrk gS] vkSj fiÙk yo.k (lksfM;e Xyk;dksusV vkSj lksfM;e
VksjksdksysV) gksrs gSa tks olkvksa dk ik;lhdj.k (ik;l cukuk&emulsification) dj nsrs gSaA

fp=k 13.6 NksVh vkar dk ,d va'k ftlesa m}èkZ vkSj lacafèkr lajpuk,¡ fn[kkbZ nsrh gSaA

ik;lhdj.k dk vFkZ gS cM+h&cM+h fyfiM (olk) cqafndksa dks NksVh&NksVh cqfndksa
esa cnyk tkuk rkfd ,atkbeh fØ;k ds fy, vis{kkÑr vfèkd lrg fey ldsA

lsjkslk (ylhdyk)

eLdqysfjl (is'kh)

lc E;wdkslk
(v/% 'ysf"edk)

E;wdkslk ('ysf"edk)

foykbZ
(m}/Z)

ylhdk.kq (fyEiQkslkbV~l)

ljy LraHkkdkj ,ihFkhfy;e

ysfDV;y

dy'k (xksCysV) dksf'kdk

yhckdqu izxqfgdk
(ykbcjDg~u fØIV)

'ysf"edk (E;wdkslh) (crqZy ijr)
eLdqysfjl (yEch ijr)

jDr okfgdk

orqZy is'kh rarq

ljy 'kYdh midyk (,ihFkhfy;e)
vuqnSè;Z is'kh rarq
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fiÙk dk ihrgfjr (ihykiu fy, gq, gjk) jax nks o.kZdksa fcfyofMZu vkSj fcfy:fcu
ds dkj.k gksrk gSA ;s nksuksa o.kZd e`r vkSj f?kl&fiV x, jDrk.kqvksa (yky #fèkj df.kdkvksa)
ds fo?kVu ls mRiUu gksrs gSaA ;s o.kZd ey ds lkFk (Bksl ;k v/Z Bksl vif'k"V vkSj
vuipk Hkkstu) ckgj fudy tkrs gSaA

fiÙk esa dksbZ ikpd ,atkbe ugha gksrkA og rks dsoy olkvksa dk ik;lhdj.k
djrk gSA

(ii) vXU;k'k; jl (Pancreatic juice)

vXU;k'k; jl esa ,sls ,atkbeksa dh Ng izeq[k Jsf.k;k¡ gksrh gSa tks {kkjh; ekè;e esa fØ;k
djrh gSaA

(d),feyst % LVkpZ (ikWyh lSdsjkbM) ds ekYVksl (MkblSdsjkbM) esa cnyus dh izfØ;k
dks iwjk djrk gSA

([k)ykbisl % bls LVh,sfIlu Hkh dgrs gSaA ;g ik;lhHkwr olkvksa ij fØ;k djds olk&vEyksa
vkSj Xyblsjksy esa cny nsrk gSA

(x) U;wfDy,sl % U;wDyhd vEyksa] vFkkZr Hkkstu ds DNA vkSj RNA dks ipkrs gSaA

(?k) fVªfIlukstu % fVªfIlu dk fuf"Ø; iwoZxkeh (izks,atkbe) gksrk gSA xzg.kh ds vLrj ls
lzkfor ,UVsjksdkbust uked ,atkbe }kjk ;g lfØf;r gksdj fVªfIlu cuk nsrk gSA fVªfIlu
'ks"k izksVhuksa ij (tks isfIlu ls ipk;h ugha tk ldha) rFkk izksfVvkstksa ,oa isIVksuksa ij
fØ;k djds isIVkbMksa ,oa vehuksa vEyksa esa cny nsrk gSA

(Ä)dkbeksfVªfIlu % nwèk esa ekStwn dSlhu uked izksVhu ij fØ;k djds iSjkdSlhu (ngh)
esa cny nsrk gS vkSj vU; izksVhuksa dks Hkh isIVkbMksa esa cny nsrk gSA

(p)dkcksZDlhisfIVbMsl % isIVkbMksa ij fØ;k djds mUgsa NksVs&NksVs isIVkbMksa vkSj ,sehuksa
vEyksa esa cny nsrk gSA

(iii) vka=k jl (Intestinal juice/Succus Entericus) vFkok lsDdl ,UVsfjdl

blesa fuEufyf[kr Jsf.k;ksa esa ,atkbe gksrs gSa %

(d)XykbdksflMsl (buesa ekYVsl] lqØsl vkSj ySDVsl 'kkfey gSa) % ;s ,atkbe MkblSdsjkbM
ekYVksl (ekYV 'kdZjk)] lqØksl (b{kq 'kdZjk) vkSj ySDVksl (nqXèk 'kdZjk) dks tyki?kfVr
(ty + vi?kfVr) ljyrj vo'kks"; eksukslSdSjkbMksa (Xywdksl] ÝDVksl vkSj xSySDVksl)
esa cny nsrs gSaA

MkblSdSjkbM eksukslSdSjkbM
(C12H22O11) (C6H12O6)

([k)ykbisl % cph gqbZ fyfiMksa (olkvksa) dks] tks vXU;k'k; vEy ds }kjk ugha ipk;h
tk ldrh gS]] ipk Mkyrk gSA

(x) isIVkbMsl (,sehuks isIVkbMsl vkSj MkbisIVkbMsl) % isIVkbMksa vkSj MkbisIVkbMksa ij fØ;k
djds mUgsa y?kqrj isIVkbMksa vkSj ,sehuksa vEyksa esa cny nsrs gSaA

1. +

2. +

3. +

→

→

→

ekYVkls

lØq ksl

yDS Vksls

ekYVksl Xywdksl Xywdksl

lØq ksl Xydw kls iQz DVksl

ySDVklss Xywdksl xSySDVkls
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(?k) U;wfDy,sl U;wfDyvksVkbMksa dks iQkWLiQsVksa] 'kdZjk vkSj fofoèk ukbVªkstuh cslksa esa cny
nsrs gSaA

ekuo vkgkj uky ds fofHkUu Hkkxksa esa gksus okyh ikpu fØ;k dk la{ksi.k rkfydk 13-
1 esa fn;k x;k gSA

rkfydk 13-1 % ekuo vkgkj uky }kjk lzkfor fofHkUu ikpu ,atkbe vkSj Hkkstu
ds ikpu esa mudk ;ksxnku

lzko dk {ks=k ikpu&jl ,atkbe fØ;k&iz.kkyh

eq[k ykj ykj&,ekbysl LVkpZ dks ekYVksl esa cny nsrk gSA

vkek'k; tBj jl isfIlu izksVhuksa dks isIVksuksa vkSj izksfVvktksa esa cny
nsrk gSA

xzg.kh fiÙk jl dksbZ ,atkbe ugha olkvksa dk ik;lhdj.k

vXU;k'k;&jl fVªfIlu isIVksuksa vkSj isIVksuksa vkSj y?kqrj isIVkbMksa dks
,sehuks vEyksa esa cny nsrk gSA

NksVh vkar vka=k&jl bjsfIlju isIVksuksa vkSj y?kqrj isIVkbMksa dks ,sehuks vEy
esa cny nsrk gSA

lqØsl lqØksl dks Xywdksl vkSj izQDVksl esa cny
nsrk gSA

ekYVsl ekYVksl dks Xywdksl esa cny nsrk gSA

ySDVsl ySDVksl dks Xywdksl vkSj xSySDVksl esa cny
nsrk gSA

ykbisl olkvksa dks olk&vEyksa vkSj Xykblsjksyksa esa
cny nsrk gSA

ikBxr iz'u 13.3

1- eq¡g ds Hkhrj Hkkstu dk pck;k tkuk ikpu esa fdl izdkj lgk;d gksrk gS\
............................................................................................................................

2- fuEufyf[kr ,atkbeksa dh lzksr xzafFk dk uke crkb, %

(i) ,ekbysl ..............................................................................................

(ii) isfIlu ..............................................................................................

(iii) ykbisl ..............................................................................................

3- izksVhuksa dks ipkus esa lgk;d de&ls&de pkj ,atkbeksa dh lwph cukb,A
(i) ..................................................................................................................

(ii) ..................................................................................................................

(iii) ..................................................................................................................

(iv) ..................................................................................................................
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13.7 iks"kd inkFkks± dk vo'kks"k.k

dqN vo'kks"k.k rks Lo;a eq¡g ds Hkhrj gh gks tkrk gS] dqN vkek'k; ds Hkhrj] ysfdu
vfèkdka'k vo'kks"k.k NksVh vkar esa gksrk gSA iks"k.k inkFkks± ds vo'kks"k.k dk la{ksi esa  o.kZu
;gk¡ fd;k tk jgk gS %

1- eq[k ds Hkhrj
lw{e ek=kk esa ty] ty esa foy;'khy (foys;) [kfut] foVkfeu vkSj Xywdkst (tSls fd
'kgn esa) tSlh ljy 'kdZjkvksa dk vo'kks"k.k eq[k ds Hkhrj gks tkrk gSA

2- vkek'k; ds Hkhrj
ty] Xywdksl] bFksukWy (,sYdksgkWy)] dqNsd [kfut] foVkfeu vkSj dqN vkS"kfèk;k¡ vkek'k;
ds vanj dh dksf'kdkvksa }kjk vo'kksf"kr dj fy, tkrs gSaa ;g vo'kks"k.k ijklj.k] folj.k
(vfèkd lkaærk okys {ks=k ls fuEu lkanzrk okys {ks=k dh vksj)] vkSj lfØ; vfHkxeu (lkanz.k
izo.krk ds foijhr) gksrk gSA

3- NksVh vkar ({kqnzka=k) ds Hkhrj
ips gq, Hkkstu ds vfèkdka'k Hkkx dk vo'kks"k.k NksVh vkar ds Hkhrj gksrk gSA blds fy,
NksVh vkar vusd izdkj ls vuqdwfyr gksrh gS %

(i) ;g cgqr yach gksrh gS vkSj bl izdkj vo'kks"k.k ds fy, vfèkd lrgh {ks=kiQy izLrqr
djrh gSaA

(ii) bldh fHkfÙk esa vusd oyu] ftUgsa m}èkZ dgrs gSa] vo'kks"k.k ds fy, lrgh {ks=kiQy
esa vkSj Hkh vfèkd o`f¼ dj nsrs gSa (fp=k 13-7)

fp=k 13.7 NksVh vkar ds ,d va'k dh lw{en'khZ lajpuk dk vkofèkZr C;kSjk

dsf'kdk tkyØe

ysfDV;y okfgdk

lw{e mn~o/Z vkSj is'kh
xzafFk;ksa ds lkFk midyk
(,ihFkhfy;e)

mn~o/Z
foyl

dsoy xzg.kh {ks=k esa
vka=k xzafFk;ka

osU;wy (f'kfjdk)
vkfVZ;ksy (/efudk)

ylhdk okfgdk

orqZy is'kh

vuqnS/;Z is'kh
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(iii) ek=k ,d dksf'kdk dh ijr ls cuk ,fiFkhfy;eh vLrj iks"k.k inkFkks± vkSj :fèkj&okfgdkvksa
ds chp dh nwjh dks de dj nsrk gSA

(iv) ,fiFkhfy;eh dksf'kdkvksa esa lw{em}èkZ gksrs gSa] tks vo'kks"kh lrg esa vkSj vfèkd o`f¼
djus ds fy, IyST+ek&f>Yyh ds cfg%{ksi.k gksrs gSaA

(v) ;g ladjh gksrh gS rkfd blesa gksdj iks"k.k inkFkZ èkheh xfr ls vkxs c<+s vkSj mudk
vo'kks"k.k gks ldsA

ftu inkFkks± dk vo'kks"k.k m}èkks± dh #fèkj&dsf'kdkvksa esa gksrk gS os gSa ,sehuksa vEy
vkSj eksukslSdSjkbM (Xywdksl] ÝDVksl vkSj xSySDVksl)

m}èkks± dh ySfDVvyksa (lacteals) esa vo'kksf"kr gksus okys inkFkZ gSa olk] vEy vkSj XykblsjkWyA

#fèkj }kjk vo'kksf"kr iks"k.k inkFkZ f'kjkvksa }kjk ;Ñr esa ig¡qpk fn, tkrs gSa vkSj ySfDVvyksa]
NksVh ylhdk okfgdk,¡ }kjk vo'kksf"kr iks"k.k inkFkZ ylhdk ra=k esa igq¡p tkrs gSaA

4- cM+h vkar (c`gna=k) ds Hkhrj

Hkkstu ds vfèkdka'k ty dk vo'kks"k.k folj.k }kjk dksykWu esa gksrk gSA dqN [kfut vk;uksa
dk vo'kks"k.k dksykWu ls lfØ; vfHkxeu }kjk gksrk gSA

13.8 Lokaxhdj.k (Lo + vaxhdj.k) (Assimilation)

vo'kksf"kr iks"kd inkFkks± dk vafre :i ls ltho inkFkks± esa cny tkuk] vFkkZr~ 'kjhj esa
mldk Lokaxhdj.k fuEufyf[kr izdkj ls gksrk gS %

(i) olk&vEy vkSj XykblsjkWy fiQj ls olkvksa esa cny tkrs gSa ftUgsa ;k rks iz;qDr dj
fy;k tkrk gS vFkok lafpr (olk Ård esa) dj fy;k tkrk gSA

(ii) ljy 'kdZjkvksa (eksukslSdsjkbMksa) dh vfrfjDr ek=kk ;Ñr ds Hkhrj tfVy ikWyhlSdsjkbMksa
(Xykbdkstu) esa cny tkrh gSA

(iii) ,sehuksa vEy 'kjhj ds Årdksa vkSj ,atkbeksa ds cukus ds fy, izksVhuksa ds la'ys"k.k
esa bLrseky gks tkrs gSaA

(iv) vfrfjDr ,sehuksa vEy fo,sehuhÑr gksdj (ukbVªkstuh Hkkx dk fudy tkuk) ljy
'kdZjk esa cny tkrs gSa (,sehuksa vEy dk lap;u ugha fd;k tk ldrk)A

13.9 cfg%{ksi.k (eyfoltZu ;k eyksRlxZ)

Hkkstu dk vifpr Hkkx (ikni js'ks] vkfn) vkSj vuvo'kksf"kr ips inkFkZ eyk'k; esa pys
tkrs gSaA Hkkstu ds bl vo'ks"kh Hkkxksa dks vLFkk;h :i ls eyk'k; esa lafpr dj fy;k
tkrk gSA blesa ls vfèkdka'k ty dks vo'kksf"kr dj fy;k tkrk gS vkSj rc 'ks"k cpk
gqvk Hkkx vèkZBksl ey cu tkrk gSA
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,d fof'k"V izfrorZ] ftls eyksRlxZ (ey + mRlxZ = ckgj fudyuk) izfrorZ dgrs gSa]
ls eyk'k; (ey + vk'k; = HkaMksj) [kkyh gks tkrk gS vkSj vojksfèkuh is'kh (fdlh
ufydkdkj vax ds pkjksa rjiQ ik, tkus okyk ,d is'kh; NYyk tks ladqafpr gksdj ekxZ
dks ladjk ;k can dj nsrk gS) ds f'kfFkyu }kjk ey}kj ls ckgj fudky fn;k tkrk gSA

ikBkar iz'u 13.4

1- vkgkj&uky ds fdl Hkkx esa ty dk lcls vfèkd vo'kks"k.k gksrk gS\
............................................................................................................................

2- dksbZ&ls mu rhu rjhdksa dh lwph cukb, ftuds dkj.k NksVh vkar dk lrgh {ks=kiQy
c<+ tkrk gSA

(i) ..................................................................................................................

(ii) ..................................................................................................................

(iii) ..................................................................................................................

3- ikpu ds fdl vafre mRikn dk vo'kks"k.k %

(i) vak=k&m}èkks± dh #fèkj&dksf'kdkvksa ds tfj, gksrk gS\

..................................................................................................................

(ii) ySfDV;yksa ds }kjk gksrk gS\

..................................................................................................................

13.10 ikpu&ra=k dk raf=kdh; vkSj gkWeksZuh fu;a=k.k

vkgkj&uky ds Hkhrj D;k ikpu&jl dk lzko gj le; gksrk jgrk gS\ ;fn ,slk gksrk
rks] vkgkj&uky ds Hkhrj Hkkstu u gksus ij] bu jlksa dk lzko gksrs jguk ,d Hkkjh viO;;
gksrkA vr% izR;sd ifj?kVuk dk bl rjhds ls le; fuf'pr gksuk pkfg, fd uk rks fdlh
pht dk viO;; gks vkSj uk gh mldh deh gksus ik,A ;g fdl izdkj laHko gksrk gS\
vkb,] ns[ksa fd ;g fdl izdkj gksrk gSA

fuEufyf[kr fLFkfr;ksa ds ckjs esa lksfp, %

1- tc dHkh ge vPNs Hkkstu dks ns[krs ;k lw¡?krs gSa] vFkok ;gk¡ rc fd tc Hkh ge mlds
ckjs esa lksprs ;k ckrsa djrs gSa] gekjs eq¡g esa ikuh vk tkrk gS (ykj vkus yxrh gS)A
;g blfy, gksrk gS D;ksafd rc efLr"d ls vkusokyh raf=kdk,¡ míhfir gks tkrh gSaA tc
dHkh ge dksbZ pht pckrs gSa rc xk<+h ykj dk lzko gksus yxrk gSA ;gk¡ rd fd Hkkstu
ds LFkku ij ;fn ge ekse Hkh pck,¡ rks Hkh ykj dk lzko gksus yxrk gSA
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2- tc Hkkstu vkek'k; esa igq¡prk gS rc mldh ekStwnxh ls vkek'k;&vLrj dh dksf'kdk,¡
míhfir gks tkrh gSa vkSj tBj&jl dk lzko djus yxrh gSaA nwljs] vkek'k; fHkfÙk ds
;kaf=kd míhiu ds dkj.k xSfLVªu uked ,d gkWeksZu mRiUu gksrk gS tks tBj&jl ds
lzo.k dks míhfir dj nsrk gSA Hkkstu tc xzg.kh esa igq¡prk gS rc xzg.kh ,ihfFkfy;e
pkj gkWeksZuksa dk lzko djrh gSµlsØsfVu] iSafØ;kstkbfeu] dksfyflLVksdkbfuu vkSj
,UVsjksxSLVªkWuA

lsØsfVu vXU;k'k;&jl ds Lkzko dks míhfir djrk gS] ftlesa ckbdkcksZusV izpqj
ek=kk esa gksrs gSa (vEy dks mnklhu cukus ds fy,)A

iSafØ;kstkbfeu vXUek'k; ,atkbeksa ds Lkzko dks míhfir djrk gSA

,UVsjksxSLVªkWu tBj&jl ds lzko dks jksd nsrk gS] D;ksafd rc rd vkek'k; esa
ls Hkkstu xzg.kh esa pyk tk pqdk gksrk gSA

vusd raf=kdk,¡ (vuqdaih vkSj ijkvuqdaih raf=kdk ra=k dh) vkgkj&uyh rd igq¡prh gS
vkSj vkgkj&uyh ds Hkhrj gksusokyh xfr vFkok Øekdqapu dks ;k rks c<+k nsrh gS vFkok
ean dj nsrh gSA

ikBxr iz'u 13.5

1- fuEufyf[kr ds lzko ds lzksr dk vkSj mlds izHkko dks crkb, %
(i) xSfLVªu .............................................................................................

(ii) ,UVsjksxSLVªkWu .............................................................................................

13.11 mikip; esa ;Ñr dk ;ksxnku

;Ñr vkgkj&uky ls lacafèkr lcls cM+h xazfFk gSA ;g xzafFk ykfyek fy, gq, Hkwjs jax dh
gksrh gS vkSj mnj esa Åij dh rjiQ eè;iV (Mk;kizQke) ds Bhd uhps fLFkr gksrh gSA
;Ñr ds vusd dk;ks± dks ik¡p Jsf.k;ksa esa oxhZÑr fd;k tk ldrk gS %

#fèkj ls lacafèkr dk;Z

(i) Hkzw.k esa yky #fèkj dksf'kdk,¡ mRiUu djrk gS (o;Ld esa yky #fèkj dksf'kdk,¡ vfLFk
eTtk esa curh gSa)

(ii) izksFkzWkfEcu vkSj fiQfczukstu cukrk gS tks #fèkj&Ldanu esa dke vkrs gSaA

(iii) gsiSfju cukrk gS tks #fèkj ds vuko';d Ldanu dks jksdrk gSA

(iv) e`r vkSj f?klh&fiVh iqjkuh yky #fèkj dksf'kdkvksa dks u"V djrk gSA

(v) #fèkj esa ls vkfo"k vkSj /kfRod (=/krqd) fo"kksa dks ckgj fudkyrk gS (ifjj{kh
dk;Z)A
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lap;u izdk;Z

(i) ykSg rFkk dqN vU; /krqd vk;uksa dk lap;uA

(ii) foVkfeu A, D vkSj B12 dk lap;uA

(iii) vfrfjDr Xywdksl dks Xykdkstu esa cnyuk vkSj mldk lap;u djukA

mikip;h izdk;Z

(i) #fèkj&'kdZjk dk fu;eu % vkar esa ls dkcksZgkbMªsV&ikpu ds mRiknksa ds :i esa izkIr
Xywdksl dh vfrfjDr ek=kk dks cuk, j[kuk vkSj Xykbdkstu ds :i esa mls lafpr
j[kuk rkfd #fèkj esa 'kdZjk dk Lrj fxjus ij mls fiQj ls foys; Xywdksl ds :i
esa fueqZDr fd;k tk ldsA

(ii) vfrfjDr ,sehuksa vEyksa dk fo?kVu % ,sehuksa vEy izksVhu&ikpu ds vafre mRiknksa
ds :i esa mRiUu gksrs gSaA ;Ñr vfrfjDr ,sehuksa vEyksa dks ;wfj;k vkSj 'kdZjk esa
fo?kfVr dj nsrk gSA ;wfj;k rks ew=k ds lkFk ckgj fudy (mRlftZr) tkrk gS] tcfd
'kdZjk ckn esa iz;qDr fd, tkus ds fy, lafpr dj yh tkrh gSA

(iii) dkcksZgkbMªsVksa ls olk vEyksa dk la'ys"k.k tks olk ds :i esa ;k rks iz;qDr dj
fn, tkrs gSa ;k lafpr dj fy, tkrs gSaA

ikBxr iz'u 13.6

1- #fèkj ls lacafèkr fdUgha rhu inkFkks± ds uke crkb, tks ;Ñr esa curs gSa %

(i) …………...... (ii) …………...... (iii) …………......

2- ;Ñr esa lafpr gksus okys fdUgha rhu inkFkks± ds uke crkb, %

(i) …………...... (ii) …………...... (iii) …………......

3- vkgkj uyh ls vo'kksf"kr vfrfjDr ,sehuksa vEyksa dk D;k gksrk gS\

............................................................................................................................

13.12 dqN ikpd (ikpu laca/h) fodkj (oeu] izokfgdk] dCt] vip
vkSj ihfy;k)

13.12.1 oeu

vkek'k; dh varoZLrqvksa dks cyÑr ,sfPNd vFkok vuSfPNd :i ls eq¡g ds }kjk ckgj fudkyus
dks oeu dgrs gSaA oeu dksbZ jksx ugha gS] cfYd vusd n'kkvksa dk] tSls isV lkiQ u gksuk]
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HkkokRed ruko] T;knk Hkkstu] dqN xa/ksa ds izfr vfHkfØ;k] Hkkstu fo"kkDrrk] laØe.k] vkfn]
y{k.k gksrk gSA oeu dk lcls lkekU; dkj.k gS tBj&vka=k'kksFk (xSLVªks,UVsjkbfVl)A ;g ek=k ,d
laØe.k gS tks fo"kk.kq vFkok thok.kq ds dkj.k gksrk gSA dkiQh le; rd gksus okyk rFkk vR;fèkd
ek=kk esa gksus okyk oeu 'kjhj esa futZyhdj.k (ty dh deh) mRiUu dj ldrk gS rFkk
fo|qr&vi?kn~; (electrolytes) larqyu dks xM+cM+k ldrk gSA ckjackj gksus okys rFkk vR;fèkd
oeu ds dkj.k xzfldk dk vijnu gks ldrk gS vFkok xzfldh; E;wdkslk dk {k; dj ldrk
gSA bl fLFkfr esa oeu ds lkFk rktk jDr Hkh vk ldrk gSA gkykafd] oeu ,d ;k nks fnu ls
vfèkd le; rd ugha gksrk vkSj xaHkhj Hkh ugha gksrkA

oeu ls xzLr O;fDr dks dkiQh ek=kk esa rjy inkFkZ nsus pkfg,A blds mipkj gsrq ORS (eq¡g ls
f[kyk, tkus okyk iqu%tyhdj.k ?kksy) Hkh fn;k tk ldrk gSA ORS ,d fof'k"V pw.kZ gS ftlesa
fof'k"V ek=kkvksa esa phuh vkSj ued feys gksrs gSaA bl pw.kZ dks iSdsV ij fn, x, funsZ'kksa ds vuqlkj
rjy ds :i esa cuk;k tk ldrk gSA oeu ls xzLr O;fDr dks bl ?kksy dks èkhj&èkhjs ihuk pkfg,A

oeu dks cgqr ekewyh ckr ds :i esa ugha ysuk pkfg,A yxkrkj gksus okyk oeu dHkh&dHkh xaHkhj
laØe.k ds dkj.k Hkh gks ldrk gSA ;fn ,d ls vfèkd fnu rd oeu gksrk jgs rks fpfdRld
dh lykg ysuh pkfg,A

13.12.2 nLr (izokfgdk)

,d fnu esa rhu ;k pkj ckj irys 'kkSp djuk gh nLr dgykrs gSaA nLr lkekU;r% tBj&vka=k
dk laØe.k gS] tks thok.kq] fo"kk.kq vFkok ijthoh ds dkj.k gks ldrk gSA ;g cM+h vkar dh fHkfÙk
dh mÙkstuk ds dkj.k gksrk gS] ftlls vikdqapu (rhoz gks tkrk gS vkSj ty dk vo'kks"k.k cgqr
ean iM+ tkrk gSA ;g laØe.k lanwf"kr Hkkstu vFkok lanwf"kr ikuh ihus ls gksrk gS ;k fiQj [kjkc
LoPN&liQkbZ ds dkj.k ,d O;fDr ls nwljs O;fDr dks gks ldrk gSA fodkl'khy ns'kksa esa
jksVkok;jl vkSj bLdsfjf'k dksykbZ nLr ds nks lcls vfèkd lkekU; jksxtud dkjd gSaA xaHkhj
nLrksa ls rjy vkSj fo|qr& vi?kV~; vlarqyu gks ldrk gS] fo'ks"k :i ls mu cPpksa vkSj yksxksa
esa tks dqiks"k.k ls ihfM+r gSa vkSj mudk izfrj{kh&ra=k {kh.k gksrk gSA

nLr dk lcls xaHkhj [krjk futZyhdj.k gksrk gSA irys nLrksa] oeu] ilhus] is'kkc dk vfèkd gksus
vkSj rsth ls lkal ysus ds dkj.k ikuh vkSj fo|qr vi?kV~;ksa (lksfM;e] DyksjkbM] iksVSf'k;e vkSj
ckbdkcksZusV) dh deh gks tkrh gSA ;fn budh deh dks iwjk u fd;k x;k rks jksxh dks futZyhdj.k
dk lkeuk djuk iM+ ldrk gS vkSj ;fn Bhd izdkj ls bykt ugha fd;k x;k rks og xaHkhj
futZyhdj.k vkSj rjy inkFkks± dh deh ds dkj.k ej Hkh ldrk gSA

nLrksa ls ihfM+r O;fDr dks fuf'pr vofèk ij vksvkj,l (ORS) nsuk pkfg, rFkk ,d ;k nks fnu
ls vfèkd le; rd nLr gksrs jgsa rks fpfdRld dh ijke'kZ ysuk pkfg,A

nLrksa dh jksdFkke ds fy, O;fDr dks O;fDrxr ,oa [kkus&ihus esa LoPN&liQkbZ j[kuh pkfg,A
nLrksa ls cpus ds fy, uhps fn, iwoksZik;ksa dks cjruk pkfg, %

 Hkkstu djus ls igys lkcqu ls gkFk èkks,aA

 iQyksa vkSj lfCt;ksa dks [kkus ;k cukus ls igys ikuh ls Hkyh&Hkkafr èkks ysuk pkfg,A

 fujkin vkSj LoPN vlanwf"kr ikuh gh fi,aA
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13.12.3 dCt

dCt ml fLFkfr esa gksrk gS] tc 'kkSp esa dfBukbZ gksrh gS ;k de gksrk gSA ey vR;fèkd [kq'd
vkSj l[r gks tkrk gSA ,slk rc gksrk gS] tc vifpr Hkkstu cM+h vkar esa ls gksdj èkhjs&èkhjs
xqtjrk gS vkSj cM+h vkar }kjk cM+h ek=kk esa ty vo'kksf"kr dj fy;k tkrk gSA ewyHkwr :i ls
dCt 'kkSp Bhd u gksus ds dkj.k gksrk gS] ftldk izeq[k dkj.k gS vkgkj esa :{kka'k dh deh dk
gksuk] fu;fer vkgkj esa #dkoV] vi;kZIr O;k;ke] ruko vkfnA 'kkSp tkus dh bPNk dks jksduk]
vkS"kfèk;ka (fo'ks"k :i ls l'kDr ihM+kuk'kd vkS"kfèk;ka] izfrvolknd vkS"kfèk;ka vkfn) voVq
vYifØ;rk ls Hkh dCt gks ldrk gSA :{kka'k ls ifjiw.kZ lqlarqfyr vkgkj] i;kZIr ek=kk esa ty@
rjy inkFkks± dk lsou] fu;fer O;k;ke vkSj tc Hkh 'kkSp tkus dh bPNk gks vo'; tk,aA bl
izdkj dCt ls cpk tk ldrk gSA

13.12.4 vip

vip dks isV dh xM+cM+h vFkok eankfXu Hkh dgrs gSaA vip gksus ds rqjar ckn [kkuk [kkrs le;
vFkok [kkuk [kkus ds rqjar ckn mnj ds mQijh Hkkx esa ihM+k gksrh gSA nnZ ckj&ckj gksrk gS vkSj
mnj ds mQijh Hkkx esa tyu dk Hkh vuqHko gksrk gSA vip vR;fèkd [kkus ls] fepZ&elkys okyk
vFkok vfèkd fpdukbZ okyk Hkkstu [kkus ls] HkkoukRed ruko] mPp :{kka'k okys [kk| inkFkZ]
vfèkd dkWiQh ihus ls] rackdw ds lsou ls] èkweziku ;k vR;fèkd efnjkiku ls gks tkrk gSA
izfrtSfodksa vkSj ,sfLizu tSlh vkS"kfèk;ksa ls] vkek'k; ;k vkar esa ?kko gksuk] tBj'kksFk (xSLVªkbfVl)
(vkek'k; dk vLrj lwt tkuk)] fiÙkk'k; esa iFkjh gksus ls Hkh vip ds dqN vU; dkj.k gSaA

vip fdlh Hkh vk;q&oxZ ds yksxksa esa gks ldrk gS vkSj LokLF; ds fy, dksbZ xaHkhj leL;k ugha
gSA gka] vU; jksx y{k.k] tSls fdlh Li"V dkj.k ds fcuk gh otu dk de gksus ;k fiQj mnj esa
ihM+k gksus ij leL;k xaHkhj gks ldrh gSA vip dh jksdFkke viuh thou 'kSyh dks cny ysus
ij vklkuh ls dh tk ldrh gSA thou&'kSyh esa dqN bl izdkj ifjorZu fd, tk ldrs gSa %

 fpdukbZ okyk Hkkstu] pk;] dkWiQh] efnjk dk lsou de djsaA

 Hkkstu vfèkd ek=kk esa vkSj cgqr tYnh&tYnh u djsaA

 lksus ls de ls de nks ;k rhu ?kaVs igys Hkkstu dj ysaA

 ekufld ruko dks de djsaA

 èkzweiku can dj nsaA

13.12.5 ihfy;k

ihfy;k esa Ropk vkSj vka[kksa dk jax ihyk gks tkrk gSA bldk dkj.k gS :f/j esa fcfy:fcu
(fiÙk&o.kZd) dk Lrj@ek=kk dk c<+ tkukA blds Lrj ds c<+ tkus dk vFkZ gS fd ;g lgh <ax
ls mRltZu ugha gks ik jgk gSA ;Ñr (fyoj) dksf'kdkvksa esa 'kksFk ;k vU; vilkekU;rkvksa
(chekfj;ksa) ds gks tkus ;k fiÙk dh uyh esa :dkoV ds dkj.k :f/j esa fcfy:fcu dh ek=kk
c<+ ldrh gSA dHkh&dHkh yky :f/j dksf'kdk,a dkiQh la[;k esa VwV tkrh gS blls Hkh ihfy;k
uked chekjh gks ldrh gSA ,slk izk;% uotkr f'k'kqvksa esa gksrk gSA ihfy;k vkerkSj ij ;Ñr jksx
dk izFke y{k.k gS vkSj dHkh&dHkh rks ;g fliQZ ,dek=k y{k.k gSA ihfy;k uked chekjh fo"kk.kq
laØe.k ds dkj.k Hkh gks ldrh gS ftldk lapj.k laØfer ty ls gks ldrk gSA
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ihfy;k jksx ;Ñr ds dk;Z ls lacaf/r gS blfy, larqfyr vkgkj [kkdj vkSj fu;fer O;k;ke dj
;Ñr dks LoLFk j[kuk vko';d gSA

ikBxr iz'u 13.7

1- (d) nLr ls ihfM+r O;fDr dks MkDVj FkksM+h&FkksM+h nsj ij ORS dk ?kwaVs ysus dgrk gSA
;g ORS D;k gS\

([k) fodkl'khy ns'kksa esa nLr dh chekjh iSnk djus okys fdlh ,d jksxdkjd dk uke
ckr,aA

(x) o"kkZ ½rq esa nLr dh chekjh vf/d c<+ tkrh gsA vki vius NksVs HkkbZ ;k cgu dks
nLr ls vius vki dks cpkus ds fy, D;k lykg nsaxsA

2- ,d NksVh yM+dh ;k yM+ds dks ey R;kxus esa fnDdr gksrh gSA ey 'kq"d vkSj dM+k gks x;k
FkkA MkDVj dk dguk Fkk fd bldk dkj.k vkgkj esa i;kZIr ek=kk esa :{kka'k dk u ysuk vkSj
mfpr le; Hkkstu dk u ysuk FkkA ;g ckyd fdl jksx ls ihfM+r gS\

3- eankfXu (vth.kZ) D;k gS\ blds dkSu&dkSu ls y{k.k gSa\

4- ihfy;k esa 'kjhj dk dkSu&lk vax jksxxzLr gks tkrk gs vkSj vki dSls irk yxk ldrs gSa fd
O;fDr ihfy;k ls ihfM+r gks x;k gS\

vkius D;k lh[kk

ikpu tfVy Hkkstu dk fo?kVu gS] vkSj iks"k.k esa Hkkstu xzg.k djus ,oa mldk mi;ksx
djuk 'kkfey gSA
lHkh izk.kh fo"keiks"kh vFkok Hk{kiks"kh vFkok izkf.kle Hkksth gksrs gSa] tcfd gjs ikSèks
Loiks"kh (vFkok iknileHkksth) gksrs gSaA
izkf.k&iks"k.k esa ik¡p pj.k fufgr gSaµvar%xzg.k] ikpu] vo'kks"k.k] Lokaxhdj.k vkSj cfg%{ksi.k
(eyksRlxZ)A
ikpu ;k rks varjkdksf'kdh; gksrk gS ;k fiQj dksf'kdkckáA
ekuo vkgkj&uky esa eq[k] xzluh] xzfldk] vkek'k;] NksVh vkar] cM+h vkar vkSj xqnk
vkrs gSaA
vkgkj&uyh esa NksM+s tkus okys ikpu&,atkbeksa dk lzko nks izdkj ds lzksrksa ls gksrk gS
% vkek'k; vkSj vkar dk ,fiFkhfy;e vkSj fof'k"V xzafFk;k¡ (ykyk&xzafFk;k¡] ;Ñr vkSj
vXU;k'k;)A
eaM (LVkpZ) dk ikpu eq[k esa rks ykj&,ekbysl ls gksrk gS] tcfd xzg.kh esa vXU;k'k;
,ekbyst lsA vU; dkcksZgkbMªsV tSls fd ekYVksl] lqØksl vkSj ySDVksl dk ikpu vkar
esa vius&vius ,atkbeksa ls gksrk gSA
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olkvksa dk ik;lhdj.k fiÙk }kjk gksrk gS rFkk vkek'k; vkSj vkar esa mudk ty&vi?kVu
ykbislksa ds }kjk gksrk gSA

izksVhuksa dk ikpu vkek'k; esa isfIlu }kjk gksrk gS tcfd vkar esa fVªfIlu ds tfj,
rFkk isIVkbMsl mUgsa ,sehuksa vEyksa esa cny nsrs gSaA

ips gq, Hkkstu dk vo'kks"k.k izèkkur% NksVh vkar esa gksrk gSµljy 'kdZjk,¡ ,oa ,sehuks
vEy tks vka=k m}èkks± dh #fèkj&dsf'kdkvsa esa vo'kksf"kr dj yh tkrh gS vkSj olk&vEy
rFkk Xykblsjksy LySfDV;yksa esaA

ips gq, Hkkstu esa ls vfèkdka'k ty dk vo'kks"k.k dksyu ,oa eyk'k; esa gksrk gSA

eyksRlxZ dk vFkZ gS vèkZBksl ey dk ckgj fudy tkukA

vusd gkWeksZu fofHkUu Hkkxksa ls ikpu jlksa dk lzko lgh le; ij vkSj lgh ek=kk esa
fu;eu djrs gSaA

egÙoiw.kZ ikpd Hkwfedk ds vykok] ;Ñr #fèkj ls lacafèkr rFkk lkekU; mikip; ls
lacafèkr vusd izdk;Z djrk gSA

ikBkar iz'u

1- ^Loiks"kh* 'kCn dh O;k[;k dhft,A iks"k.k fofèk ds lanHkZ esa izkf.k;ksa vkSj ikSèkksa esa
D;k varj gS\

2- ekuo dh vkgkj&uky ds de&ls&de nl vaxksa dh lwph cukb,A

3- ^ikpu* 'kCn dh ifjHkk"kk fyf[k,A NksVh vkar esa gksus okyh ikpu izØe dh lwph
cukb,A

4- ekuoksa esa dkcksZgkbMªsVksa vkSj izksVhuksa dk ikpu fdl izdkj gksrk gS\

5- ekuoksa esa ikpu&izØe esa fuEufyf[kr dh D;k Hkwfedk gksrh gS\

(d) xSfLVªu] ([k) gkbMªksDyksfjd vEy] (x) lsØsfVu

6- fuEufyf[kr ij laf{kIr fVIi.kh fyf[k, %

(d) ips gq, Hkkstu dk vo'kks"k.k ([k) Lokaxhdj.k

(x) eyksRlxZ (?k) mikip; esa ;Ñr dh Hkwfedk

7- uhps nh xbZ rkfydk esa fofHkUu dkcksZgkbMªsVksa ds ikpu ls lacafèkr ,atkbeksa ds uke]
vkgkj&uyh ds os {ks=k tgk¡ ij mudk lzko gksrk gS vkSj fdl LFkku ij ;s ,atkbe
fØ;k djrs gSa] rFkk muds D;k mRikn gSa] fyf[k,A
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dkcksZgkbMªsV ,atkbe vkgkj&uyh dk {ks=k mRikn

1- LVkpZ (eaM) …………. …………. ………….

2- MsDlfVªu …………. …………. ………….

3- ekYVksl …………. …………. ………….

4- lqØksl …………. …………. ………….

5- ySDVksl …………. …………. ………….

8- fiÙk esa dksbZ ,atkbe ugha gksrk] fiQj Hkh ikpu esa mldh izeq[k Hkwfedk gksrh gSA mldk
;ksxnku D;k gksrk gS\

9- ekuo dh vkgkj uky dk fpg~fur vkjs[k cukb,A

10- lkekU; ikpd fodkjksa dh lwph cukb;sA vks vkj ,l (ORS) ij fVIi.kh dhft, (uksV
fy[ksa)A

ikBxr iz'uksa ds mÙkj

13-1 1- var%xzg.k] ikpu] vo'kks"k.k] Lokaxhdj.k vkSj cfg%{ksi.k_

2- ikpu ds lHkh ik¡pksa pj.k Lo;a dksf'kdk esa Hkhrj gksrs gSa % iSjkehf'k;e] vehck
vkfnA

13-2 1- (?k)] 2- (p)] 3- (N)] 4- (d)] 5- (x)] 6- (Ä)] 7- (>)] 8- ([k)

2- iSjksfVM µ dku ds lkeus vkSj uhps

vèkkstaHk µ fuEurj tcM+s ds Hkhrjh ik'oZ ij

vèkksftàk µ ftàk ds uhps

13-3 1- vis{kkÑr NksVs vkdj dh df.kdk,¡ ikpu&fØ;k ds fy, vfèkd lrgh {ks=kiQy
izLrqr djrh gSaA

2- (i) ykyk&xzafFk;k¡] (ii) vkek'k;] (iii) vXU;k'k;

3- (i) isfIlu] (ii) fVªfIlu] (iii) dkbeksfVªfIlu] (iv) dkcksZDlhisIVkbMsl

13-4 1- dksykWu@cM+h vkar

2- (i) cgqr yach] (ii) m}èkZ] (iii) lw{em}èks±

3- (i) ,sehuks vEy] vkSj ljy 'kdZjk,¡ (ii) olk vEy vkSj XykblsjkWy
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13-5 1- (i) xSfLVªu µ vkek'k; esa tBj&jl ds lzko dk míhiuA

(ii) ,UVsjksxSLVªkWu µ xzg.kh esa] tBj&jl ds lzko dks jksd nsrk gSA

13-6 1- fiQfczukstu] izksFkzksfEcu] gsiSfju

2- 'kdZjk@Xykbdkstu] ykSg] foVkfeu A, D, B12

3- fo?kfVr gksdj 'kdZjk vkSj ;wfj;k cukrk gSA 'kdZjk iz;qDr dj yh tkrh gS] tcfd
;wfj;k ew=k ds lkFk ckgj fudky fn;k tkrk gSA

13-7 1- (d) eq[k&iqu% vksjy jhgkbMªs'ku lkWY;w'ku is; ty FkksM+h ek=kk esa phuh vkSj
ued dk feJ.k (?kksy) gSA blds ihus ls futZyhdj.k nwj gks tkrk gSA

([k) i'p fo"kk.kq (jksVkokbjl)@bZ- dksykbZ

(x) [kkus ls igys gkFk dks vPNh rjg ls lkcqu vkSj ty ls /ks,aA idkus
;k mi;ksx djus ds iwoZ lfct;ksa dks Hkyh Hkkafr /ks,aA [kkn~; inkFkZ dks
<ad dj j[ksa rkfd bl ij efD[k;k¡ u cSb ldsaA LoPN] vlanwf"kr ty
ih,aA

2- dCt

3- vip ;k isV (vkek'k;) dh xM+cM+hA y{k.k&isV (vkek'k;) esa nnZ

4- ;Ñr] ew=k vkSj us=kksa (vka[kksa) dk ihykiu
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14

'olu vkSj ukbVªkstuh vif'k"V
inkFkks± dk fu"dklu

izR;sd thoèkkjh dks thou ds fofHkUu fØ;k&dykiksa dks djus ds fy, ÅtkZ dh vko';drk
gksrh gS vkSj 'olu&izfØ;k gh ÅtkZ&vko';drk dks iwjk djrh gSA Hkkstu vkSj iks"k.k ij
fy[ks x, ikB esa vki igys gh i<+ pqds gks fd izk.kh Hkkstu ds :i esa mPp ÅtkZ
okys dkcZfud v.kq ysrs gSaA 'olu ds nkSjku] ;g Hkkstu vkWDlhtu dh ekStwnxh esa fo[kafMr
gks tkrk gS vkSj ÅtkZ iznku djrk gSA 'olu ds nkSjku dkcZu MkbZvkWDlkbM Hkh mRiUu
gksrh gS tks ,d vkfo"kkyq (toxic) inkFkZ gS vkSj ftls 'kjhj ds ckgj fudky fn;k tkrk
gSA bl izdkj vkWDlhtu ysuk vkSj dkcZu MkbZvkWDlkbM dks ckgj fudkyuk lHkh izkf.k;ksa
ds fy, ,d vfuok;Z vko';drk gSA

blds lkFk gh lkFk] fofHkUu dksf'kdh; fØ;kvksa ds nkSjku Årdksa esa vU; vusd vkfo"kkyq
vif'k"V inkFkZ] tSls veksfu;k] ;wfj;k vkfn curs gSaA ,sls vkfo"kkyq vif'k"Vksa dks Hkh 'kjhj
ls ckgj fudkyk tkuk Hkh vko';d gSA izkf.k&'kjhj fØ;k ds bUgha nks igyqvksa dk vè;;u
vki bl ikB esa djsaxsA blds lkFk gh vki ;g Hkh le>ksxs fd gekjs 'kjhj esa vif'k"Vksa
dk mRltZu vkSj ty ,oa yo.kksa ds chp larqyu fdl izdkj cuk, j[kk tkrk gSA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

'olu] lk¡l ysuk] var%'olu] fu%'olu vkSj tSo èkkfjrk dks ifjHkkf"kr dj ldsaxs_

dsapq, vkSj frypV~Vs esa xSlh;&fofue; dk laf{kIr fooj.k ns ldsaxs_

ekuo 'kjhj esa 'olu&ra=k ds fofHkUu Hkkxksa dk o.kZu vkSj muds izdk;Z crk ldsaxs_

ekuo 'olu&ra=k dk ,d fpg~fur vkjs[k cuk ik;saxs_

lk¡l ysus vkSj 'olu esa rFkk var%'olu vkSj fu%'olu esa varj dj ldsaxs_

lk¡l ysus dh iz.kkyh dk vkSj mlds fofu;eu dk o.kZu dj ldsaxs_



fVIi.kh

thofoKku

'olu vkSj ukbVªkstuh vif'k"V inkFkks± dk fu"dklu

 344

ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

iQsiQM+ksa esa 'olu&xSlksa ds fofue; vkSj muds Årdksa esa ykus&ys tkus dk o.kZu dj
ldsaxs_

'olu&ra=k ds dqN lkekU; fodkjksa ds uke vkSj mudh jksdFkke ds mik; crk ldssaxs_

mRltZu dh ifjHkk"kk vkSj mlds egÙo dks ifjHkkf"kr dj ldsaxs_

veksfu;ksRlxZrk (veksfu;k mRlxZrk)] ;wfj;ksRlxZrk (;wfj;k&mRlxZrk) vkSj ;wfjdksRlxZrk
(;wfjdkEy&mRlxZr) tSls 'kCnksa dh O;k[;k dj ik;saxs_

frypV~Vs ds mRltZu vaxksa dh lwph cuk ik;saxs_

ekuo mRltZu&ra=k ds fofHkUu Hkkxksa dh lwph vkSj muds dk;ks± dks crk ik;saxs_

ijkfuL;anu dh O;k[;k vkSj ekuoksa esa ew=k ds cuus dk fooj.k dj ik;saxs_

ekuo&o`Dd dh lw{en'khZ; lajpuk dk vkjs[k cuk ldsaxs_

ew=k ds lkekU; vkSj vlkekU; la?kVdksa dh lwph cuk ldsaxs_

ijklj.k fu;eu&iz.kkyh dh O;k[;k vkSj ADH }kjk mldk fu;eu dj ik;saxs_

:f/j vk;ru vkSj jDrnkc ds fu;eu esa jsfuu&,sftvks&VsfUlu ra=k dh Hkwfedk dh
O;k[;k dj ldsaxsa_

o`Dd&fu"dk;Zrk ds ekeys esa viksgu (dialysis) vkSj o`Dd izfrjksi.k dh Hkwfedk dh
O;k[;k dj ldsaxs_

mRltZu esa ;Ñr dh Hkwfedk dh O;k[;k dj ik;saxsA

14.1 'olu

'olu esa Xywdksl (vkSj vU; iks"kd inkFkks± dk) dk pj.kc¼ vkWDlhdj.k gksrk gS ftlds
iQyLo:i ÅtkZ dk fueksZpu gksrk gSA ;g ÅtkZ ATP (,Mhukslhu VªkbiQkWLiQsV) ds :i
esa lkbVkslkWy esa lafpr gksrh gSA tc Hkh gekjs 'kjhj esa ÅtkZ dh vko';drk gksrh gS]
ATP dk fo[kaMu gks tkrk gS vkSj cgqr cM+s iSekus ij ÅtkZ dk fueksZpu gks tkrk gSA

'olu fuEufyf[kr pj.kksa esa laiUu gksrk gS %

pj.k 1- xSlh; fofue;
blds varxZr dksf'kdk vkSj mlds vkl&ikl ds ekè;e ds chp xSlksa dk fofue; gksrk
gSA dksf'kdk,¡ i;kZoj.k ls vkWDlhtu (O2) izkIr djrh gSa vkSj dkcZu MkbvkWDlkbM  (CO2),oa
ty (H2O) dks okil i;kZoj.k esa NksM+ nsrh gSaA vfèkdka'k mPprj izkf.k;ksa esa ;g fofue;
nks voLFkkvksa esa gksrk gS %

(d) izkf.k ds 'kjhj vkSj mlds ckgjh i;kZoj.k ds chp xSlksa dk fofue; gksrk gS ftls
laokru (ventilation) vFkok lkal ysuk (Breathing) Hkh dgrs gSaA

([k) 'oluh lrg vkSj dksf'kdkvksa ds chp O2 vkSj CO2 dk ifjogu gksrk gSA ;g
vkWDlhtu vxys pj.k (pj.k 2) esa] vFkkZr~ dksf'kdh; 'olu ds nkSjku iz;qDr dj
yh tkrh gSA dksf'kdh; 'olu dksf'kdk ds Hkhrj laiUu gksrk gSA
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pj.k 2- dksf'kdh; 'olu

;g ,d tfVy vkSj ifj"Ñr izfØ;k gS tks dksf'kdk æO; vkSj dksf'kdk ds ekbVksdkWfUMª;k
esa gksrh gSA blesa fuEufyf[kr izfØ;k;sa gksrh gSa %

(i) Årdksa }kjk vkWDlhtu izkIr djuk]
(ii) Xywdksl vkSj vU; iks"kd inkFkks± dk pj.kc¼ vkWDlhdj.k] vkSj
(iii) dkcZu MkbvkWDlkbM ,oa ÅtkZ dk fueksZpuA

'olu&ra=k dk ewyHkwr y{; Årdksa dks vkWDlhtu miyCèk djkuk vkSj muesa ls dkcZu
MkbvkWDlkbM dks ckgj fudyuk gksrk gSA

fp=k 14.1 'olu ds lkekU; y{k.k

14.1.1 fofHkUu izkf.k;ksa esa 'olu&fofue;

lHkh izk.kh folj.k dh fof/ }kjk vius i;kZoj.k ls xSlksa dk fofue; djrs gSaA

xSl f>Yyh esa ls gksdj ckgj dh rjiQ ls (tgk¡ mldh lkanzrk (vkaf'kd nkc vfèkd
gksrk gS) Hkhrj dh rjiQ (tgk¡ mldh lkanzrk vis{kkÑr de gksrh gS) folj.k }kjk
igqap tkrh gS

bl izdkj 'olu&lrg ij ls vkWDlhtu xzg.k dj yh tkrh gS vkSj dkcZu MkbvkWDlkbM
ckgj fudky nh tkrh gSA

izHkkoh <ax ls xSl&fofue; ds fy, 'olu&lrg foLr`r] ue] vR;fèkd laoguh ;qDr]
iryh vkSj vkWDlhtu ,oa dkcZu MkbvkWDlkbM ds fy, ljy :i ls ikjxE; gksuh
pkfg,A

bl vko';drk dh iwfrZ djus ds fy, izkf.k&txr~ esa fofHkUu izdkj ds tfVy 'olu&ra=kksa
dk fodkl gqvk gSA bl ikB esa vki buesa ls dqN ds ckjs esa i<+saxsA

ok;q

ok;q dwfidk;s

ifjlapj.k ra=k

dk; Ård dksf'kdh; 'olu

xSlh; ifjogu

lkal ysuk
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14.1.2 dsapq, esa 'kjhj dh lkekU; lrg ij xSl fofue;µRoph; 'olu (cutaneous
respiration)

dsapq, esa 'olu&vax ugha gksrsA mldh laiw.kZ Ropk ,d 'olu&lrg dh Hkkafr dk;Z
djrh gSA

Ropk iryh] ue vkSj muesa Hkjiwj #fèkj&dsf'kdk,¡ ekStwn gksrh gSaA vr% ;g Ropk 'olu
ds fy, iwjh rjg ls mi;qDr gksrh gSA

'kjhj dh lrg ij ueh dh ,d ijr gksrh gS_ ;g ijr 'ys"ek xzafFk;k¡ ds lzko] nsgxqgk
(lhykseh) rjy inkFkks± vkSj mRlthZ vif'k"V inkFkks± dh gksrh gSA

Ropk esa fLFkr dsf'kdk,¡ Ropk ij ekStwn ty (ueh) esa ?kqyh gqbZ vkWDlhtu dks rks
xzg.k dj ysrh gS] vkSj CO2 dks ckgj okrkoj.k esa NksM+ nsrh gSaA

dsapqvksa esa can izdkj dk ifjlapj.k ra=k gksrk gS ftldk vFkZ gS #fèkj dk #fèkj&okfgdkvksa
ds Hkhrj cgukA 'olu&o.kZd gheksXyksfcu #fèkj&IyST+ek esa ?kqyk gqvk gksrk gS] dksf'kdkvksa
ds Hkhrj ughaA ekuoksa vkSj vU; d'ks#fd;ksa esa gheksXyksfcu RBC ds Hkhrj gksrk gSA

#fèkj&okfgdkvksa esa fu;fer :i ls ladqpu gksrk jgrk gS ftlls #fèkj&ifjlapj.k esa
lgk;rk feyrh gS vkSj bl izdkj 'kjhj esa ?kqyh gqbZ xSlksa ds ifjogu esa Hkh lgk;rk
feyrh gSA

esa<+d esa Hkh mldh ue Ropk ds tfj, FkksM+k&cgqr Roph; 'olu (Ropk ds ekè;e
ls 'olu) gksrk gSA esa<d esa Roph; 'olu fo'ks"k :i ls 'khrfuf"Ø;rk ds nkSjku
gksrk gS tc os lnhZ ls cpus ds fy, fuf"Ø; gks tkrs gSaA gkykafd] esa<d eq[;r%
iQsiQM+ksa ls lk¡l ysus okyk izk.kh gSaA

14.1.3 frypV~Vs dk 'okluyh ra=k

vkius ns[kk gksxk fd dhV vius mnj dks iQSykrs vkSj fldksM+rs jgrs gSaA blh ls mudk
xSl&fofue; gksrk gSA

vfèkdka'k dhVksa dh Hkkafr] frypV~Vk viuh vkarfjd ufy;ksa] ftUgsa okfrdk,¡ (VªSfd;k)
dgrs gSa] ds tfj, lk¡l ysrk gSA

;s ufy;k¡ 'kjhj ds Hkhrj O;kid :i ls foHkkftr gksrh gSa vkSj ok;q dks ok;qeaMy
ls lhèks gh Årdksa rd ys tkrh gSA

frypV~Vs esa] tSlk fd uhps fn, x, izokg pkVZ esa fn[kk;k x;k gS] 'olu esa #fèkj
dk dksbZ ;ksxnku ugha gksrkA okfrdk,¡ ;qfXer js[kkfNnz&tSls jaèkzksa ds tfj, ckgj dh
rjiQ [kqyrh gS ftUgsa 'okljaèkz dgrs gSA ;s 'okljaèkz o{k vkSj mnj ij ik'oks± esa [kqyrs
gSaA
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egkokrdksa (egk'okl uyh) dh ckjhd 'kk[kkvksa dks y?kqokrd ('okl ukfydk) dgrs
gSa tks 'kjhj dh dksf'kdkvksa ds Hkhrj rd igq¡prh gSa vkSj 'olu&xSlksa ds folj.k dks
lhèks gh dksf'kdkvksa ds Hkhrj vkSj ckgj gksus nsrh gSaA

y?kqokrdksa ds fljs ckjhd gksrs gSa vkSj muesa rjy Hkjk gqvk gksrk gS ftlesa 'olu&xSlsa
?kqyh gqbZ jgrh gSaA mnj ds ckjh&ckjh ls ladqapu vkSj foLrkj.k ds }kjk ok;q Hkhrj
vkSj ckgj vkrh&tkrh jgrh gSA

fp=k 14.2 frypV~Vs dk 'okluyh&ra=k

14.1.4 ekuoksa dk 'olu&ra=k (iQqÝiQqlh 'olu)

ekuo esa lqfodflr 'olu ra=k gksrk gS tks muds 'kjhj esa vkWDlhtu dh mPprj vko';drk
dh iwfrZ ds fy, mi;qDr gksrk gSA

'olu ra=k uklk}kj] uklk&xqgk] xzluh] daB] 'okluyh vkSj 'olfudkvksa (bronchi)

dk cuk gksrk gSA

nksuksa 'olfudk,a O;kid :i ls 'kkf[kr gksdj 'olfu;ksa (bronchioles) vkSj vafre
'olfu;ksa esa c¡Vh gksrh gSa vkSj varr% ok;q dks'kksa esa tkdj lekIr gksrh gSa ftUgsa dwfidk,¡
dgrs gSaA 'olfudkvksa] mudh 'kk[kkvksa vkSj ok;q&dks'kksa ds pkjksa rjiQ ,d nksgjh f>Yyh
gksrh gS ftls iQqÝiQqlh f>Yyh dgrs gSa ftlls iQsiQM+s cus gksrs gSaA iQsiQM+s izeq[k 'olu
vax gksrs gSaA

ok;q uklk}kjksa esa gksdj 'olfu;ksa vkSj ok;qdks'kksa rd igq¡prh gSA ok;qdks'k dksf'kdkvksa
dh dsoy ,d ijr ls cus gksrs gSa vkSj muesa cM+h ek=kk esa #fèkj dksf'kdk,¡ igq¡prh
gSaA vkWDlhtu dwfidkvksa ls dsf'kdkvksa rd igq¡prh gS vkSj vU; dsf'kdkvksa ls CO2

dwfidkvksa esa pyh tkrh gS rkfd mls ogk¡ ls ckgj fudkyk tk,_ dwfidk gh os vax
gksrs gSa ftuds Hkhrj xSlksa dk okLrfod fofue; gksrk gSA

vkWDlhtu dk mi;ksx vkSj
dkcZuMkbvkkDlkbM dk

fu"dklu

ÅrdVªsfd;k

'okl ja/zok;q esa vkWDlhtu (O2)

ok;q esa CO2
O2

O2
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iQsiQM+ksa dh lqj{kk ds fy, muds Åij nksgjh ijr okyh iQqÝiQqlh f>Yyh p<+h gksrh
gSA mlds Hkhrj iQqÝiQqlh rjy Hkjk gksrk gS] ftlds dkj.k iQsiQM+ksa ds Hkhrj xfr lgt
gks tkrh gSA

izR;sd iQsiQM+k 'kkf[kr 'olfudk&ufy;ksa dk ,d o`{k tSlk ra=k gksrk gSA

muesa ls lcls ckjhd 'olfudk yk[kksa lw{e dks'k&tSlh lajpukvksa esa igq¡pdj lekIr
gksrh gS ftUgsa dwfidk,¡ dgrs gSaA

dwfidkvksa dh f>Yyh cgqr iryh vkSj ue gksrh gS vkSj mu ij #fèkj dsf'kdkvksa
dk Hkjiwj tky cuk gksrk gSA

dsf'kdkvksa vkSj dwfidkvksa nksuksa dh fHkfÙk;k¡ piVh ,fiFkhfy;eh dksf'kdkvksa dh dsoy
,d ijr dh cuh gksrh gSA

ekuo 'olu&ra=k ds fofHkUu Hkkxksa dh lajpuk ,oa dk;ks± ds fy, uhps nh xbZ rkfydk
14-1 nsf[k,A

rkfydk 14-1 ekuo 'kjhj ds 'olu&vax

vax lajpuk dk;Z

1. uklk}kj

2. uklk xqgk

3. xzluh (xyk)

4. daB (Loj ckWDl)

5. 'okluyh (ok;quyh)

ukd dk }kj (fNnz)

'ys"ek f>Yyh vkSj
i{ekfHkdkvksa ls <¡dh gqbZ
gksrh gSA

is'kh; uyh

,d NksVk&lk mikfLFky
vax ftlds lkFk okd~
jTtq yxs gksrs gSa % blesa
i{ekfHkdke; ,ihFkhfy;e
dk vLrj yxk gksrk gSA

blesa C&vkdkj ds
mikfLFky oy; cus gksrs gSa
tks bls dM+k cuk nsrs gSa
rkfd ;g fpid u tk,A
'okluyh nks 'olfuvksa esa
foHkkftr gks tkrh gS tks
nksuksa issQiQM+ksa esa pyh tkrh
gSaA

vokafNr df.kdkvksa dks Hkhrj u tkus nsukA
èkwy] thok.kq dks ogha jksd nsrh gSA
xzluh ds Hkhrj tkus okyh ok;q dks xje
dj nsrh gSA

'olu&xSlksa vkSj ikpu ekxZ esa tkus okys
Hkkstu nksuksa ds fy, lkekU; ekxZ_ ;s nksuksa
ekxZ ?kkVh <Ddu ls vyx&vyx cus jgrs
gSaA ?kkaVh <Ddu ,d iYys tSlh lajpuk gksrh
gS tks Hkkstu dks fuxyrs le; 'okluyh
jaèkz (ck?k uyh dk }kj) dks can j[krk gSA

xzluh dks 'okluyh ds lkFk tksM+rk gS_ Loj
mRiUu djus esa enn djrk gSA

'olfu;ksa rd dk ok;q&ekxZA
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6. 'oluh (Bronchus –

Plural Bronchi)

7. 'olfudk
(bronchiole)

8. dwfidk,¡ (ok;qdks'k)

fp=k 14.3 (d) ekuo iQsiQM+s] ([k) 'olfudkvksa dk fo'kk[ku] ;s 'kk[kk,¡ varLFk
dwfidkvksa rd igq¡prh gSaA

rkfyd 14-2 lk¡l ysus (Breathing) vkSj 'olu (Respiration) esa varj

lkal ysuk ('oklksPNokl) 'olu

1. HkkSfrd izfØ;kA

2. dsoy ljhl`iksa] if{k;ksa vkSj Lruèkkfj;ksa esa gksrh
gSA

3. ;g ,d y;kRed izfØ;k gSA

4. ,d dksf'kdkcká izfØ;k gSA

5. blesa izk.kh vkSj mlds ckgjh i;kZoj.k ds chp

xSlksa dk fofue; gksrk gSA

izR;kLFk] i{ekfHkdke; vkSj
'ys"ek&f>Yyh ls <¡dh gqbZA

'oluh dh vafre 'kk[kk
tks dwfidkvksa esa izos'k dj
tkrh gSaA

iryh] ue ,oa
#fèkj&dsf'kdkvksa ls ;qDr

isQiQM+ksa esa izos'k djrh gSa vkSj foHkkftr gksdj
f}rh;d 'olfu;k¡] r`rh;d 'olfu;k¡ vkSj
varr% vafre 'olfu;k¡ cukrh gSaA ;s lc
feydj ^'oluh o`{k* cukrh gSaA

ok;q dks dwfidkvksa rd ys tkrh gSaA

xSlksa dk fofue;A

1. tSo&jlk;u izfØ;k ftlesa ,atkbe Hkh
'kkfey gksrs gSaA

2. lHkh thoksa esa gksrk gSA

3. ;g ,d vfoPNUu izfØ;k gSA

4. ;g ,d var%dksf'kdh; izfØ;k gSA

5. blesa Xywdksl dk ,atkbeh fo?kVu gksrk
gS vkSj ÅtkZ dk fueksZpu gksrk gSA

ySfjaDl (daB)
mikfLFky oy;

'oluh

iqQÝiqQl
/euh

dsf'kdk tky

dwfidk dwfidk dkV

ok;q xqgk ;k
buiQaMhcqye (ok;q

dksf"Bdk)

dwfidh; okfguh

iqQÝiqQl /euh dh
'kk[kk,a ;k /efudk

r`rh;d 'oluh

f}rh;d 'oluh

mikfLFky
oy;

'okluyh
(Vªsfd;k)

'okluyh

iqQÝiqQl
f'kjk;sa

'okl uyh

'oluh

izkFkfed 'oluh
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1- 'olu dh ifjHkk"kk fyf[k,\
............................................................................................................................

2- mu nks xSlksa ds uke fyf[k, ftudk 'olu ds nkSjku fofue; gksrk gSA
............................................................................................................................

3- Roph; (Rod~) 'olu D;k gksrk gS\ ,d ,sls izk.kh ds uke fyf[k, ftlesa Roph;
'olu gksrk gSA
............................................................................................................................

4- dsapq, ds #fèkj dk D;k jax gksrk gS\ ;g jax fdl o.kZd ds dkj.k gksrk gS\
............................................................................................................................

5- frypV~Vs dh dksf'kdkvksa rd vkWDlhtu fdl izdkj igq¡prh gS\

............................................................................................................................

6- tarqvksa ds ml lewg dk uke crkb, ftuesa xSlh; fofue; esa #fèkj dh dksbZ Hkwfedk
ugha gksrhA
............................................................................................................................

7- frypV~Vs esa 'okluyh ckgj fdl izdkj [kqyrh gS\

............................................................................................................................

8- ekuo esa og ekxZ crkb, ftlls gksdj ok;q uklk }kjksa ls gksdj iQsiQM+ksa rd igq¡prh
gSA
............................................................................................................................

9- ekuoksa ds 'olu&ra=k ds ml Hkkx dk uke crkb, tgk¡ ok;q dk fuL;anu gksrk gS]
og ue vkSj xeZ gksrh gSA
............................................................................................................................

10- ekuoksa esa ?kkaVh <Ddu dk D;k dk;Z gS\

............................................................................................................................

14.2 iQqÝiQqlh 'olu dh iz.kkyh

'olu&ra=k dk izèkku dk;Z gS fofHkUu Årdksa dks vkWDlhtu miyCèk djkuk vkSj muls
dkcZu&MkbZvkWDlkbM dks nwj gVkukA ;g laiw.kZ izfØ;k fuEufyf[kr pj.kksa esa iwjh gksrh gS %

(i) lkal ysuk ;k iqQiqQlh laokru ftlls fd i;kZoj.kh; ok;q vkSj isQiQM+ksa ds chp vkWDlhtu
vkSj dkcZuMkbZvkWDlkbM dk fofue; gksrk gSA

(ii) dwfidkvksa dh lrg ij xZlksa dk fofue;

(iii) Årdksa esa xSlkas dk ifjogu o fofue;

(iv) dksf'kdh 'olu
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(i) lk¡l ysuk vFkok iQsiQM+ksa esa ok;q laokru (Hkjuk&NksM+uk)
;g ,d ;kaf=kd izfØ;k gS ftlesa ok;q dks iQsiQM+ksa ds Hkhrj ys tkuk vkSj mls ckgj
fudkyuk gSA lk¡l ysuk ,d vuSfPNd izfØ;k gS] ysfdu fof'k"V ifjfLFkfr;ksa esa ;g
,sfPNd Hkh gks ldrh gSA ;g nks pj.kksa esa iwjh gksrh gSA ftuesa iQsiQM+s ckjh&ckjh
ls ladqfpr vkSj iQSyrs gSaA

1- var%'olu (Inspiration) vFkok ok;q dks Hkhrj ysuk] vkSj

2- fu%'olu (expiration) vFkok ok;q dks ckgj fudkyuk (nsf[k, fp=k 14.4)

1- var%'olu (ok;q Hkhrj ysuk) % iQsiQM+ksa ds vkèkkj ij ,d xqEcnkdkj is'kh; Mk;kizQke
(eè; iV) ekStwn gksrk gSA ladqfpr gksus ij ;g piVk vkSj uhps dh rjiQ >qd
tkrk gSA iQsiQM+ksa dh fupyh lrg uhps dh rjiQ f[kap tkrh gS vkSj mudk vk;ru
c<+ tkrk gSA ilfy;ksa ds chp esa fLFkr cká varji'kqZdk isf'k;k¡ ladaqfpr gksrh gSa]
ilfy;ksa dk <k¡pk ckgj dh rjiQ vkSj Åij mB tkrk gSa] iQsiQM+ksa ds Hkhrj ok;q
dk nko de gks tkrh gS vkSj rc ok;qeaMyh; ok;q vanj rsth ds lkFk izos'k dj
tkrh gS vkSj iQsiQM+ksa dks rkth ok;q ls Hkj nsrh gSA bl izdkj var%'olu lk¡l ysus
dh lfØ; izkoLFkk gSA

2- fu%'olu (ok;q ckgj fudkyuk) % bl pj.k esa cká varji'kqZdk isf'k;k¡ f'kfFky iM+
tkrh gSa vkSj vkarfjd varjki'kqZd isf'k;k¡ ladqfpr gksrh gSaA blds iQyLo:i ilfy;ksa
dk <k¡pk uhps dh rjiQ vkSj Hkhrj dh rjiQ vk tkrk gSA Mk;kizQke (eè; iV)
Hkh f'kfFky iM+ tkrk gS vkSj viuh ewy xqEcnkdkj fLFkfr esa vk tkrk gSA mnjh;
vax Mk;kizQke dks nckrs gSaA bl ifjorZu ds dkj.k lhus dh xqgk dk vk;ru ?kV
tkrk gS] vkSj iQsiQM+ksa ds Hkhrj ok;qnkc c<+ tkrh gS] vkSj iQsiQM+ksa ds Hkhrj ok;q
nkc c<+ tkrh gS rFkk CO2 ls lar`Ir ok;q fudky nh tkrh gSA

cyiwoZd lk¡l ysuk % cyiwoZd lk¡l ysrs le; ;g laHko gS fd var%'olu
vkSj fu%'olu nksuksa gh lfØ; izfØ;k,¡ gksrh gksa] D;ksafd xgjh lk¡l ysrs le;
dqN vU; varjki'kqZd isf'k;ksa ,oa mnjh; isf'k;ksa ls Hkh dke fy;k tkrk gSA

fp=k 14.4 lk¡l ysus dh fØ;kfofèk

o{k fHkfÙk

var%'olu

ckg~;'olu

Mk;kizQke

'okluyh

isQiQM+s

ân;

var% LFkku

ik'oZ n`';

'okluyh

isQiQM+s
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14.2.2 dwfidk dh lrg ij xSlksa dk fofue;

#fèkj gh og ekè;e gS tks vkWDlhtu dks iQsiQM+ksa ls fofHkUu Årdksa rd vkSj Årdksa
ls iQsiQM+ksa rd ykrk ys tkrk gSaA

iQqÝiQql èkeuh fovkWDlhtfur #fèkj dks iQsiQM+ksa rd ykrh gSA ;g èkeuh iQsiQM+ksa esa ckjhd&ckjhd
dsf'kdkvksa esa c¡V tkrh gS tks dwfidkvksa dks pkjksa vksj ls ?ksj ysrh gSaA

dwfidk,¡ vkSj dsf'kdk,¡ nksuksa gh ,fiFkhfy;e dh iryh fHkfÙk okyh dsoy ,d ijr
dh cuh gksrh gS vkSj blhfy, muds chp xSl fofue; vklkuh ls gks tkrk gSA

dwfidk&ok;q esa vkWDlhtu vfèkd gksrh gS vkSj dsf'kdkvksa esa dkcZu MkbZvkWDlkbM vfèkd
gksrh gSA dwfidkvksa vkSj dsf'kdkvksa ds chp vkWDlhtu vkSj dkcZu MkbZvkWDlkbM ds
nkc esa varj gksus ds dkj.k] vkWDlhtu dwfidk ok;q ls folfjr gksdj dsf'kdkvksa ds
#fèkj esa pyh tkrh gSA blh le; dkcZu MkbZvkWDlkbM dsf'kdkvksa ds #fèkj esa ls
folfjr gksdj dwfidkvksa dh ok;q esa pyh tkrh gSA

vkWDlhtfur #fèkj iQqÝiQql&f'kjk }kjk iQsiQM+ksa ls ân; esa pyh tkrh gSA

vnyrs&cnyrs vk;ru %

rkfydk 14-3 esa ,d lkekU; o;Ld ekuo esa lk¡l ysus ds nkSjku ok;q ds vnyrs&cnyrs
vk;ru fn, x, gSaA

rkfydk 14-3 % lk¡l ysus ds nkSjku ok;q ds vnyrs&cnyrs vk;ru

Tokjh; vk;ru (Tidal vol-

ume)

tSo èkkfjrk (Vital capacity)

var%'oluh fufpr vk;ru
(IRV)

fu%'oluh fufpr vk;ru
(ERV)

vo'ks"k vk;ru (Residual
volume)

laiw.kZ iQsiQM+k&èkkfjrk (Total

lung capacity)

fcuk fdlh Li"V iz;kl ds (;kuh lkekU; lk¡l
ysus ds nkSjku) Hkhrj ys tk;h tkus okyh vkSj
ckgj fudkys tkus okyh ok;q dk vk;ruA

ml ok;q dk vk;ru tks xgjh ls xgjh lk¡l
ysus ds ckn vfèkd ls vfèkd lk¡l (VC =
1RV + TV + ERV) NksM+s tkus esa 'kkfey gSA

ml ok;q dk vk;ru tks lkekU; var%'olu ds
ckn cyÑr var%'olu }kjk Hkhrj yh tk ldrh
gSA

ml ok;q dk vk;ru tks lkekU; fu%'olu ds
ckn cyÑr fu%'okl }kjk ckgj fudkyh tk
ldrh gSA

ml ok;q dk vk;ru tks cyÑr fu%'olu ds
ckn Hkh ckgj fudkyk ugha tk ldrhA ;g og
ok;q gS tks isQiQM+ksa esa vkSj ok;q&ekxZ ds Hkhrj
cuh jgrh gSA

lHkh isQiQM+ksaa&vk;ruksa dk tksM+ (vfèkdre ok;q)
tks vfèkdre var%'olu ds ckn nksuksa isQiQM+ksa esa Hkjh
jgrh gSA

300 mL

3400&4800 mL

2000&3000 mL

1000 mL

1000&1500 mL

5500&6000 mL
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èkweziku djus okyksa rFkk risfnd ds jksfx;ksa dh tSo èkkfjrk dkiQh gn rd de
gks ldrh gSA nwljh rjiQ] [ksydwn esa Hkkx ysus okyksa vkSj xoS;ksa (xk;dksa) dh
tSo èkkfjrk vis{kkÑr vfèkd gksrh gSA

14.2.3 #fèkj }kjk vkWDlhtu dk ifjogu iQsiQM+ksa ls Årdksa rd

vkWDlhtu dk dkjxj ifjogu gheksXyksfcu uked ,d tfVy #fèkj&izksVhu ds }kjk gksrk
gSA ;g ykSg&izpqj izksVhu yky :f/j df.kdkvksa (R.B.C) ds Hkhrj Hkjh gksrh gS vkSj
blh ds dkj.k #fèkj yky gksrk gSA iQsiQM+ksa ls Årdksa rd dqy vkWDlhtu dk yxHkx
97 izfr'kr Hkkx gheksXyksfcu ds lkFk feydj igq¡prk gSA vkWDlhtu dk dsoy 3% Hkkx
dk ifjogu IyST+ek ds }kjk ?kqyh gqbZ voLFkk esa gksrk gSA #fèkj dk vkWDlhtuhdj.k iQsiQM+ksa
esa gksrk gSA vkWDlhtu ds pkj v.kq gheksXyksfcu ds lkFk feydj ,d mRØe.kh; ;kSfxd
cukrs gSa ftls vkWDlhgheksXyksfcu dgrs gSaA

( )2 2Hb + 4O      Hb 4O
iQs iQM+kas  dh dwfidk,a

lfØ; Årdkas esa
(ghekXyksfcu) (vkWDlhgheksXyksfcu)

vkWDlhtfur #fèkj tc Årdksa dh lrg rd igq¡prk gS ml le; Årdksa esa CO2 dh
mPp lkanzrk gksrh gSA gheksXyksfcu [Hb (4O2)] vkSj vkWDlhtu ds chp dk caèku vfLFkj
gksus ds dkj.k #fèkj esa ls vkWDlhtu ckgj vk tkrh gSA vkWDlhtu rks Årdksa ds Hkhrj
iz;qDr dj yh tkrh gS vkSj dkcZu MkbZvkWDlkbM #fèkj }kjk okil ys yh tkrh gSA

12.4.4 dkcZu MkbZvkWDlkbM dk ifjogu (Årdksa ls iQsiQM+ksa esa)

#fèkj dkcZu MkbZvkWDlkbM dk ifjogu vis{kkÑr vklkuh ls dj ysrk gS D;ksafd dkcZu
MkbZvkWDlkbM dh foys;rk (?kqyu'khyrk) vfèkd gksrh gSA lfØ; Ård yxkrkj CO2 cukrs
jgrs gSaA ;g CO2 iQsiQM+ksa rd rhu fofèk;ksa esa igq¡prh gSa %

(i) jDr IyST+ek esa HkkSfrd :i esa ?kqyh gqbZA (bl fofèk esa dqy (ifj) okfgr CO2
dk dsoy 5-7% Hkkx gh ys tk;k tkrk gSA

(ii) RBCs ds gheksXyksfcu esa lhèks la;ksftr gksdj ftlls dkcsZ,sehuksgheksXyksfcu
(Carbaminohaemoglobin) cu tkrk gSA (dsoy yxHkx 21-23 izfr'kr)

(iii) IyST+ek esa ?kqyh gksdj ckbdkcksZusVksa (bicarbonates) ds :i esa] ijarq ;s ckbdkcksZusV
,d ,atkbe dkcksZfud ,sugkbMªst (carbonic anhydrase) ds mRizsj.k ls RBCs ds
vanj curs gSa vkSj mlds ckn muesa ls folfjr gksdj ckgj IyST+ek esa vkrs gSa (CO2
dk lcls cM+k va'k ;gh gksrk gS] yxHkx 75&80 izfr'kr)

2 2 2 3CO  + H O     H CO
,atkbe

dkckZfs ud ,ugkbMstª
dkcksZfud vEy

2 3 3H CO     HCO H− +→ +
dkcksZfud vEy     ckbdkcksZusV
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ckbdkcksZusV vR;fèkd ?kqyu'khy gksrk gS vkSj #fèkj IykTek esa ?kqy tkrk gSA ;g okil
jDrk.kqvksa esa pyk tkrk gS vkSj dwfidkvksa esa CO2 vkSj H2O esa fo?kfVr gks tkrk gSA
iQsiQM+ksa ds Hkhrj igq¡ph CO2 dwfidkvksa ds vanj ok;q esa NksM+ nh tkrh gS vkSj varr%
lk¡l ds lkFk ckgj fudky nh tkrh gS (fp=k 14-5)A

fp=k 14.5 #fèkj esa CO2 dk ifjogu

14.2.5 'olu dk fu;eu

lkekU;r;k vkjke dh fLFkfr esa vkSj phf<+;k¡ p<+rs le; fxurh dhft, fd vki fdruh
ckj lk¡l ysrs gSaA lk¡l ysus dh nj esa ;g ifjorZu D;ksa vkrk gS\ vc vki 'olu ds
fu;eu ds ckjs esa tkudkjh izkIr djsaxssA

'olu dk fu;eu raf=kdk&ra=k ds vèkhu gksrk gSA raf=kdk dksf'kdkvksa ds rhu lewg gksrs
gSa ftUgsa 'olu dsanz dgrs gSaA ;s dsanz efLr"d ds esMqyk vkWCykaxsVk vkSj ikWUl esa fLFkr
gksrs gSaA ;s dsanz gSa %

(d) i`"B 'olu&lewg % ewyHkwr 'olu&y; mRiUu djrk gSA ;g cká varjki'kqZd isf'k;ksa
dks míhIr djrk gSA Mk;kizQke ladaqfpr gksrk gS vkSj var%'olu vkjaHk gks tkrk gSA
míhiu lekIr gksus ij] isf'k;k¡ f'kfFky iM+ tkrh gSa] vkSj rc fu%'olu vkjaHk gks
tkrk gSA

([k) vèkj 'olu&lewg c<+h gqbZ 'olu vko';drkvksa ds gksus ij ladsr Hkstrk gSA ;g
var%'olu vkSj fu%'olu nksuksa dk fu;a=k.k djrk gSA

(x) ikWUl esa fLFkr 'okl vuqpyuh ('okluqpyuh) (Pneumotaxis) dsanz var%'olu ds
can djus ds fcanq dk fu;a=k.k djrk gS vkSj bl izdkj var%'olu vkSj fu%'olu
ds chp laØkfr&dky fufoZ?u :i ls gks tkrk gSA

'oluh; dksf'kdk

IyST+ek
RBC

vkWDlhtu O2 + Hb → HbO2

CO2 + H2O → H+ + HCO3
–

NaCl→Na+HCO3
→ NaHCO3

Cl–

dkcZu
MkbZ

vkDlkbM

10-20% Hb ls caf/r

75% ckbdkcksZusV ds :i esa

CO2 + Hb → HbCO2

5% IyST+ek esa ?kqfyr
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#fèkj esa dkcZu MkbvkWDlkbM vkSj gkbMªkstu vk;uksa esa o`f¼ gksus ij 'olu&nj c<+
tkrh gSA

14.2.6 dksf'kdh; 'olu

jDr }kjk ys tkbZ xbZ vkWDlhtu dk ltho dksf'kdkvksa ds Hkhrj dksf'kdh; 'olu esa mi;ksx
dj fy;k tkrk gSA dksf'kdh; 'olu ,d lfEeJ izfØ;k gS tks ekbVksdkWf.Mª;k esa laiUu
gksrh gSaA dksf'kdh; 'olu ds nkSjku Xywdksl dk vkWDlhdj.k gksdj ÅtkZ fueqZDr gksrh gSA
fudyh gqbZ ÅtkZ ATP (adenosine triphosphate) ds v.kqvksa esa laxzfgr gks tkrh gS vkSj
dksf'kdk esa mi;ksx ds fy, rqjar miyCèk gksrh gSA bl izfØ;k dks lkjka'k esa bl izdkj
n'kkZ;k tk ldrk gSA

6 12 6 2 2 2C H O  + 6CO  6CO  + H O + ATP ( e)→ekbVksdkWf.Mª;k
Åtk@Z

dksf'kdh; 'olu

tc 'olu O2 dh mifLFkfr esa gksrk gS rc mls ok;oh; 'olu (aerobic respiration)

dgrs gSaA ;g 'olu vfèkd dkjxj gksrk gS pw¡fd blesa ,d v.kq Xywdkst ds vkWDlhdj.k
esa 38 ATP fudyrs gSaA

dqN le; rd O2 ds vHkko dh fLFkfr esa vok;oh; 'olu (anaerobic respiration)

gksrk jg ldrk gSA ;g vdkjxj gksrk gS D;ksafd blesa izfr xzke v.kq Xywdkst ls dsoy
2 ATP gh cu ikrs gSaA

'olu

(Xywdksl dk fo?kVu rkfd ÅtkZ fueZqDr gks lds)

ok;oh; vok;oh;
(O2 miyCèk gksus ij) (O2 ds vHkko esa)

↓ ↓

Xywdksl Xywdksl

↓ ↓

            2-ikb:fod vEy     2-ikb:fod vEy → 2 ySfDVd vEy + 2ATP

↓ ↓

6CO2 + 6H2O + 38ATP 2CO2 + ,sYdksgy + 2ATP

← O2
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14.3 lkekU; 'olu&fodkj vkSj mudh jksdFkke

jksx dkj.k jksx y{k.k jksdFkke

'olfudk nek@
,sLFkek (czkWfd;y
,sLFkek)

'oluh'kksFk
(czksadkbfVl)

U;qeksfu;k
(PENUMONIA)

;{ek
(V~;wcjd yksfll)

iQsiQM+s ds
O;olk;f;d ladV
(vkWD;wis'kuy
gStMsZ)

blesa lk¡l ysus vkSj [kk¡lus esa
ijs'kkuh gksrh gS] D;ksafd vR;fèkd
'ys"ek ds dkj.k 'olfudk,¡
(bronchioles) ladh.kZ (#¡èk)
gks tkrh gSA

yxkrkj [kk¡lh vkuk vkSj gjs ls
jax ds lkFk uhyk diQ fudyrk
gSA

blls Toj gks tkrk gS] ihM+k gks
tkrh gS vkSj rst [kk¡lh gksrh
gSA isQiQM+s ds vfèkdka'k ok;q
vodk'k rjy vkSj e`r WBC

ls Hkj tkrs gSaA

;g vU; vusd vaxksa esa Hkh gks
ldrk gS] ysfdu isQiQM+ksa dk
;{ek jksx lcls vfèkd lkekU;
gSA otu esa deh vkuk vkSj
[kk¡lh vkuk lcls lkekU; y{k.k
gSA blds lkFk bl jksx esa gYdk
Toj Hkh cuk jgrk gSA xaHkhj
ekeyksa esa [kk¡lh ds lkFk [kwu
Hkh vkus yxrk gSA

;g jksx 10&15 o"kks± rd
izHkkfor gksus ds ckn izdV gksrk
gSA blds dkj.k isQiQM+ksa esa
rarqe;rk gks tkrh gSA

fotkrh; inkFkZ ds izHkko
esa vkus ls ;FkklaHko cpsaA
;gh bl jksx ls cpus dk
lcls vPNk mik; gSA

èkq,¡ vkSj èkwy ds izHkko esa
vkus ls bl jksx ls cpk;k
tk ldrk gSA

mu LFkkuksa ij tkus ls cpsa
tgk¡ laØe.k iSQyk gqvk
gksA

BCG (oslhyl dkYesVh
X;wfju) ds Vhds ls ;{ek
jksx dh jksdFkke dh tk
ldrh gSA goknkj ?kjksa vkSj
izksVhu&izpqj [kqjkd Hkh
;{ekjksfx;ksa ds fy, t:jh
gSA

lqj{kkRed eq[kkoj.k
(udkc) vkSj oL=k iguus
ls bu jksxksa ls cpk tk
ldrk gSA fu;e ls MkWDVjh
tk¡p Hkh t:jh gSA

;g ,d ,sythZ izdkj dk
jksx gS tks ok;q esa dqN
fotkrh; inkFkZ ds dkj.k
mRiUu gksrh gSA

laØe.k ds dkj.k 'oluh
(broncha) esa 'kks/ vk
tkrh gSA ;g èkweziku ls
Hkh gks ldrk gS vkSj
ok;q&iznw"k.k ds dkj.k Hkh
gks ldrk gSA

fMIyksdkWdl uked
thok.kq ds laØe.k ls
isQiQM+ksa dh dwfidkvksa
dk rhoz 'kksFkA

;g ,d thok.kqtU; jksx
gS tks jksfx;ksa ds eq¡g&ukd
ls fudyh cqandksa
(MªkWiysV) ls iSQyrk gSA

okrkoj.k esa ekStwn] O;fDr
tgka dksbZ O;fDr dk;Zdjrk
gS ogka gkfudkjd inkFkZ]
tSls flfydk] ,sLcsLVkWl]
èkwy vkfn ds dkj.k
mRiUu gksus okyk jksxA

izR;; ^itis* dk vFkZ fdlh vax dk 'kksFk gSA 'oluh 'kksFk xzl.kh 'kksFk ;k xyrqafMdk (VkWfUly)
'kksFk fofHkUu 'olu Årkdsa dks izHkkfor djrk gSA D;k vki dg ldrs gS dkSu lk vax izHkkfor
gqvk gSA
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flxjsV iku djuk (èkweziku) D;ksa gkfudkjd gS\
flxjsV iku (èkzweiku) blfy, gkfudkjd gS
D;ksafd blesa %

xaèk vkSj Lokn dk laosn de gks tkrk gS
vFkok [kRe gks tkrk gS]
èkweziku djus okyksa dks [kkalh gks tkrh gS]
vkek'k; esa ?kko gks tkrs gSa]
iqjkuh czkasdkbfVl gks tkrh gS]
ân~ Lian vkSj jDrnkc c<+ tkrs gSa]
psgjs ij le; ls iwoZ vkSj vfèkd >qfjZ;k¡ iM+ tkrh gS]
ân; jksx gks tkrk gS]
fny dk nkSjk ;k vk?kkr (LVªksd) iM+ tkrk gS]
eq¡g] daB] xzluh] xzfldk] iQsiQM+ksa] vXU;k'k;] (;ksfu)xzhok] xHkkZ'k;
vkSj ew=kk'k; dk dSalj gks tkrk gSA

14.2.7 okrLiQhfr

okrLiQhfr ,d 'olu&fodkj gS] tks vR;fèkd èkzweiku vkSj fpjdkjh 'oluh'kksFk ds dkj.k gksrk gSA
'olfudk vFkok dwfidk&dks'k vlk/kj.k :i ls iQSy tkrs gSa] ftlds iQyLo:i bu Hkkxksa dh
izR;kLFkrk lekIr gks tkrh gSA yxkrkj gksus okys iSQyko ds dkj.k èkhjs&èkhjs isQiQM+ksa dk vkdkj c<+
tkrk gS vkSj ok;q fu%'olu ds ckn Hkh isQiQM+ksa ds Hkhrj cuh jgrh gSA

okrLiQhfr dh jksdFkke dwfidkvksa ds u"V gks tkus ls iwoZ èkzweiku NksM+ nsus ls dh tk ldrh gSA
bldk bykt eqf'dy ls gksrk gS] D;ksafd izR;kLFkrk vuqRØe.kh; (okil ugha ykSV ldrh gS)
gksrh gSA

ikBxr iz'u 14.2

1- lkal ysus ds izfØ;k (czksfnax) esa D;k gksrk gS\
............................................................................................................................

2- fu%'olu ds nkSjku eè;iV (Mk;kizQke) dh fLFkfr D;k gksrh gS\
............................................................................................................................

3- Tokjh; vk;ru dk eku D;k gksrk gS\
............................................................................................................................

4- vkWDlhtu ds vfèkdre fdrus v.kq gheksXyksfcu ds lkFk tqM+ ldrs gSa\
............................................................................................................................
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5- ml okfgdk dk uke crkb;s tks vkWDlhtfur #fèkj dks iQsiQsM+ksa ls ân; esa ys tkrh
gSaA

............................................................................................................................

6- os dkSu&ls rhu :i gSa ftlesa dkcZu MkbvkWDlkbM dk #fèkj }kjk ifjogu gks ldrk
gSA
............................................................................................................................

7- {k;jksx (T.B.) dh jksdFkke esa iz;qDr Vhds dk uke fyf[k,A
............................................................................................................................

8- O;olk;ijd [krjs ls mRiUu gksus okys fdlh ,d jksd dk uke fyf[k,A

............................................................................................................................

9- 'ouh'kksFk (czksadkbfVl) vkSj nek (vLFkek) jksx esa D;k varj gksrk gS\
............................................................................................................................

14.3 mRltZu

lHkh izkf.k;ksa esa mikip; ds nkSjku 'kjhj ds Hkhrj mRiUu gksus okys vif'k"V inkFkks± dks
ckgj fudkyus dh dksbZ&u&dksbZ fofèk gksrh gSA bu vif'k"V inkFkks± ds varxZr vkrs gSa %
CO2] ty] ;wfj;k] ;wfjd vEy vkSj veksfu;k] vkfnA ;fn bu inkFkks± dks 'kjhj ds Hkhrj
vfèkd le; rd rFkk vfèkd lkanzrk esa cuk, j[kk tk, rks ;s gkfudkjd gks ldrs gSaA

bu mikip;h vif'k"Vksa ds vfrfjDr] vfrjsd ek=kk esa fy, x, yo.k (mnk- Hkkstu ds
lkFk [kk;k x;k ued) ty vkSj ;gk¡ rd fd vfrjsd ek=kk esa fy, x, dqN foVkfeuksa
dks Hkh ckgj fudkys tkus dh vko';drk gksrh gSA dqNsd vkS"kfèk;ksa (izfrtSfodksa&,saVh
ck;ksfVDl) dks Hkh #fèkj esa ls ew=k ds lkFk ckgj fudky fn;k tkrk gSA 'kjhj ds lHkh
gkfudkjd] vokafNr mRiknksa (fo'ks"k :i ls ukbVªkstuh mRiknksa) dks ckgj fudkyus dh izfØ;k
dks mRltZu dgrs gSaA mRltZu&ra=k dk dk;Z izeq[kr% ukbVªkstuh vif'k"Vksa dks ckgj fudkyuk
gSA

ekuo 'kjhj esa izeq[k ukbVªkstuh vif'k"V ;wfj;k gksrk gSA ;wfj;k ;Ñr esa vuko';d ek=kk
esa ekStwn ,sehuksa vEyksa vkSj U;wDyhd vEyksa ds fo[kaMu ls mRiUu gksrk gSA #fèkj bUgsa
fuL;anu ds fy, vkSj ew=k ds :i esa ckgj fudkys tkus ds fy, o`Ddksa esa igq¡pk nsrk
gSA

14.3.1 ukbVªkstuh vif'k"Vksa ds ckgj fudkys tkus dh fofèk;k¡

ukbVªkstuh vif'k"Vksa ds mRlftZr fd, tkus ds vkèkkj ij] izkf.k;ksa dks rhu Jsf.k;ksa veksfu;ksRlthZ]
;wfj;ksRlthZ vkSj ;wfjdksRlthZ esa oxhZÑr fd;k x;k gSA rkfydk 14-4 esa izkf.k;ksa dks bl
vkèkkj ij rhu Jsf.k;ksa esa ck¡Vk x;k gS fd muesa ukbVªkstuh vif'k"V fdl :i esa mRiUu
gksrs gSaA
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lkj.kh 14-4 % fofHkUu izdkj ds ukbVªkstuh vif'k"Vksa ds vuqlkj izkf.k;ksa
dh Jsf.k;k¡

Js.kh cuus okyk mRikn ty esa ?kqyu'khyrk mnkgj.k

veksfu;ksRlthZ veksfu;k (vfrfo"kSyh) vfr ?kqyu'khy] blfy, mlds tyh; izk.kh] tSls
(Ammonotelic) mRltZu ds fy, cM+h ek=kk esa vfLFky (bony) eNfy;k¡]

ikuh dh vko';drk gksrh gSA vehck

;wfj;ksRlthZ ;wfj;k (de fo"kSyk) de ?kqyu'khy] vr% mlds Lruèkkjh tSls ekuo]
(Ureotelic) mRltZu ds fy, de ikuh dqÙkk] vkfn] leqnzh

dh vko';drk gksrh gSA eNfy;k¡ vkSj
mHk;pjksa (,sfEiQfc;u)]
tSlsµesa<d] VksM
vkfnA

;wfjdksRlthZ ;wfjd vEy (lcls de v?kqyu'khy Bksl vFkok vèkZ i{kh] ljhl`i rFkk dhV

(Uricotelic) fo"kSyk) Bksl Lo:i buds mRltZu ds
fy, dsoy FkksM+s ls ikuh dh

vko';drk gksrh gSA

mRltZu dk egÙo

(d) izksVhuksa (,sehuks vEyksa) ds mikip; ds nkSjku cuus okys ukbVªkstuh vif'k"Vksa dk fu"dkluA

([k) NaCl tSls yo.kksa] foVkfeuksa] fiÙk o.kZdksa (iqjkus RBCs ds fo?kVu ls cus) rFkk
dqN vkS"kfèk;ksa (izfrtSfodksa&,aVhck;ksfVd) dks ckgj fudkyukA

(x) vfèkfjDr ty dk ckgj fudkyk tkuk (ijklj.kfu;eu&osmoregulation) vFkok ty
ds vHkko gksus ij ty dks Hkhrj jksds j[kukA

ikBxr iz'u 14.3

1- ml vax dk uke crkb, tgk¡ ;wfj;k curk gS vkSj ml vax dk Hkh uke crkb, tgk¡
ls ;wfj;k dk mRltZu gksrk gSA

............................................................................................................................

2- ukbVªkstuh vif'k"Vksa esa lcls vfèkd vfo"kkyq dkSu&lk inkFkZ gS\ ml izk.kh dk uke
crkb, tks ukbVªkstuh vif'k"V dks bl :i esa mRlftZr djrk gSA

............................................................................................................................
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14.3.2 frypV~Vs ds mRlthZ vax

frypV~Vs LFkyh; thou ds fy, vuqdwfyr gksrs gSa vkSj muds mRltZu vaxksa dk eSyihxh
ufydk,¡ dgrs gSa (nsf[k, 14-6)A ;s izk.kh ;wfjd vEy dk mRltZu djrs gSa] tks ikuh
esa loZFkk v?kqyu'khy gSA

eSyihxh ufydk,¡ yach] vxys fljksa ij can ufydk,¡ gksrh gSa tks eè;ka=k vkSj i'pka=k
ds laxe ij vkgkj&uky esa [kqyrh gSaA

;s ufydk,¡ mnj Hkkx esa fLFkr gksrh gSa vkSj :f/jylhdk (gheksfyEiQ) (dhVksa dk
#fèkj) esa Mwch jgrh gSaA

fp=k 14.6 frypV~Vs ds mRltZu&vax

ufydkvksa dh dksf'kdk,¡ :f/j ylhdk (gheksfyEiQ) esa ls ukbVªkstuh vif'k"V vkSj
dqNsd yo.kksa dks ckgj fudky ysrh gS vkSj mUgsa ufydk dh vodkf'kdk esa NksM+
nsrh gSaA

;g rjy i'pk=k esa igq¡p tkrk gS vkSj bl izfØ;k ds nkSjku xk<+k gks tkrk gSA

;g lkafnzr rjy rc eyk'k; esa igq¡prk gS vkSj lkanz ew=k ds :i esa ey ds lkFk
ckgj fudky fn;k tkrk gSA

eSyihxh ufydk,¡ vfèkdka'k yo.k vkSj ty dks okil :f/j ylhdk (gheksfyEiQ)
esa Hkst nsrh gSa vkSj bl izdkj ukbVªkstuh vif'k"V loZFkk [kq'd inkFkZ ds :i esa 'kjhj
ls ckgj fudky fn, tkrs gSaA

14.3.3 ekuoksa ds mRltZu&vax

ekuo mRltZu&ra=k esa ;s vax gksrs gSa % ,d tksM+h o`Dd] ,d tksM+h ew=kokfgfu;k¡] ,d
ew=kk'k; vkSj ew=kekxZ (fp=k 14-7)

i'pka=k

vka=k

xqnk

yo.k] ey vkSj ukbVªkstuh
inkFkZ

eSyihxh
ufydk,a

e/;ka=k

ikuh ds vk;uksa rFkk
egRoiw.kZ dkcZfud v.kqvksa
dk iqu%vo'kks"k.k
(iquoZ'kks"k.k)

eyk'k;
(jsDVe)

ey vkSj ew=k

vif'k"V@eSyihxh ufydk
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o`Dd lse ds cht dh vkÑfr dss gksrs gSa vkSj fuEurj mnjh; xqgk esa d'ks:d naM
ds nksuksa rjiQ ,d&,d fLFkr gksrs gSaA

izR;sd o`Dd dh vory eè;orhZ dksj ij gkbye (hilum) uked ,d [kk¡p gksrh
gS tks Hkhrj dh rjiQ ,d dhikdkj vodk'k esa [kqyrh gS ftls o`Ddnzksf.k (renal

pelvis) dgrs gSaA

o`Dd Jksf.k] Årdksa dh ,d ckgjh ijr ls ftls o`Dd oYdqV (renal cortex) dgrs
gSa vkSj ,d o`Dd eè;ka'k (renal medulla) uked Ård dh ,d Hkhrjh ijr ls f?kjh
gqbZ gksrh gSA

o`Dd mikip;h vif'k"Vksa dks #fèkj esa ls Nku ysrs gSa vkSj ,d rjy] ftls ew=k dgrs gSa] ds
:i esa 'kjhj ls ckgj fudky nsrs gSaA o`Dd ds Hkhrj ew=k ds curs le;] o`Dd laiw.kZ 'kjhj
esa #fèkj] rjy vkSj yo.kksa dk larqyu Hkh cuk, j[krs gSaA

o`Dd esa cuk ew=k ew=kuyh uked nks is'kh; ufy;ksa }kjk ew=kk'k; esa igq¡prk gSA

ew=kekxZ ,d NksVh&lh uyh gksrh gS tks ew=k dks 'kjhj ds ckgj ys tkrk gSA

ew=kk'k; ls ew=k ew=kekxZ ds tfj, ckgj fudky fn;k tkrk gSA ew=kk'k; ls ew=k ds ckgj
fudkys tkus dks ew=k.k (micturition) dgrs gSaA

fp=k 14.7 ekuo ds mRltZu vax

o`Dd dh lajpuk

o`Dd dh lw{e lajpuk (fp=k 14-8)

o`Dd esa vla[; lw{e ufydkdkj lajpuk,¡ gksrh gSa ftUgsa o`Ddd usÝkWu (nephrons)
dgrs gSa tks va'kr% o`Dd&oYdqV ds Hkhrj fLFkr gksrs gSa vkSj va'kr% o`Dd&eè;ka'k

cka;h o`Dd ?keuh

oYdqV (dkWVsZDl)

ck;ka o`Dd (vkarfjd lajpuk ds
fn[kkus ds fy, dkVk gqvk)

ew=kokfguh

is'kh; fHkfÙk
Åijh vojksf/uh
fuEu vojksf/uh

ew=k ekxZ

nk;h o`Dd f'kjk

nk;k c`Dd

ew=kk'k; (vkarfjd lajpuk dks
fn[kkus ds fy, dkVk gqvk)

eè;ka'k (eSM~;wyk)
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ds HkhrjA buesa ew=k curk gS vkSj ;s mls varr% o`Dd dh Jksf.k rd ys tkrs gSa
tgk¡ ls ew=kokfgfu;k¡ ew=k dks ew=kk'k; rd ys tkrh gSaA

usÝkWu o`Dd dh lajpukRed vkSj dk;kZRed bdkbZ;k¡ gksrs gSa vkSj buesa #fèkj&okfgdk,¡
vkSj dsf'kdk,¡ Hkh igq¡prh gSaA izR;sd o`Dd esa yxHkx nl yk[k usÝkWu gksrs gSa tks izfrfnu
yxHkx 180 fyVj rjy dk fuL;anu djrs gSa ftlesa ls vfèkdka'k Hkkx dk iqu% vo'kks"k.k
gks tkrk gSA izR;sd usÝkWu nks {ks=kksa esa ck¡Vk tk ldrk gSµ(i) lehiLFk usÝkWu vkSj (ii)
gsUys&ywiA

1- o`Dd df.kdk,a % tks I;kysuqek cksesu laiqV vkSj dsf'kdkvksa ds ,d xqPN (ftls
dsf'kdk xqPN dgrs gSa) ls cuk gksrk gSA dsf'kdkxqPN esa #fèkj o`Dd&èkeuh dh
,d 'kk[kk ls vkrk gSA

2- lehiLFk laofyr ufydk (PCT)

3- gsUys&ywi dh vojksgh Hkqtk

4- gsUys&ywi dh vkjksgh Hkqtk

5- nwjLFk laofyr ufydk (DCT)

6- laxzkgd okfguh

7- lHkh usÝkWuksa dh laxzkgd okfgdk,¡ tqM+ tkrh gSa vkSj varr% Jksf.k cukrh gS]
tgk¡ ls ew=kokfgfu;k¡ fudyrh gSaA

8- ifjufydk :fèkj dksf'kdkvksa ds Åij iQSyh gqbZ gksrh gSA os lHkh feydj o`Dd
f'kjk cukrh gSaA

fp=k 14.8 ekuo o`Dd dh lw{en'khZ; lajpuk

14.3.4 ew=k&fuekZ.k

o`Ddd (usÝkWu) mRlthZ vkSj ijklj.k fu;eu dk;ks± dks fuEufyf[kr pj.kkas esa iwjk djrs
gSa %

fijkfeM esM~;wyk dk ,d CykWd
Jksf.k (isfYol) dks n'kkZrk gqvk

o`Ddd (nks
izdkj)

fyczl liqV

oYdqV (dkWVsZDl)
eè;ka'k esM~;wyk isfYol]

ew=kokfguh
dk foLr`r
mn~Hko

ew=k okfguh

o`Dd /euh

laxzkgd okfgdk dk [kqyus
okyk ekxZ
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1- ijkfuL;anu (ultrafiltration)

2- p;ukRed iqu% vo'kks"k.k (Selective reabsorption)

3- ufydh;&lzo.k (Tubular secretion)

1- ijkfuL;anu

izR;sd dsf'kdkxqPN dh dsf'kdk esa #fèkj o`Dd&èkeuh dh ,d 'kk[kk ls mPp nkc ds lkFk vkrk
gSA ;gk¡ ijkfuL;anu (nkc ds lkFk fuL;anu) dh izfØ;k vfofPNUu :i ls gksrh jgrh gSA lHkh
NksVs&NksVs v.kqvksas tSls ty] Xywdksl] ;wfj;k vkSj ;wfjd vEy dks #fèkj&IySTek esa ls fuL;anu gks
tkrk gS vkSj os dsf'kdkvksa dh fHkfÙk;ksa ds tfj, cksesu&laiqV esa igq¡p tkrs gSaA izksVhusa dksf'kdk
xqPN ds #fèkj esa gh jg tkrh gSaA bl izdkj izksVhu&eqDr fuL;an cksesu laiqV dh vodkf'kdk esa
,df=kr gks tkrk gSA fuL;anu ds fy, vko';d nkc ifjlapkjh #fèkj dh nzoLFkSfrd nkc ls izkIr
gksrh gSA

2- p;ukRed iqu%vo'kks"k.k ;k ufydh; iquoZ'kks"k.k

dsf'kdkxqPN&fuL;anu tc ufydkvksa esa ls gksdj xqtjrk gS rc mlesa ls 'kjhj ds fy,
vusd vko';d inkFkZ] tSls Xywdksl vkSj ,sehuks vEy vkSj [kfut vk;u] tks ty vkSj
yo.k ds chp larqyu cuk, j[kus ds fy, vko';d gksrs gSa] o`Dd&ufydk dh fHkfÙk;ksa
ds tfj, iqu% vo'kksf"kr dj fy, tkrs gSaA o`Ddd (usÝkWu) ds Åij ls gksdj xqtjrh
gqbZ #fèkj&dsf'kdk,¡ bu inkFkks± dk vo'kks"k.k dj ysrh gSaA

(d)fuL;an dk yxHkx 65&85 izfr'kr Hkkx lehiLFk laofyr ufydk (PCT) esa iqu%
vo'kksf"kr gks tkrk gSA blesa ty] Xywdksl] ,sehuksa vEy] yo.k vkfn 'kkfey gksrs
gSaA

([k)yxHkx 5% ty dk iqu% vo'kks"k.k vojksgh Hkqtk esa gks tkrk gSA

(x) vkjksgh Hkqtk ty ds fy, vikjxE; gksrh gS] vr% dsoy yo.kksa dk gh ;gk¡ iqu%
vo'kks"k.k gksrk gSA

(?k) nwjLFk laofyr ufydk (DCT) vkSj laxzkgd uyh esa ,sYMksLVsjkWu gkWeksZu (vf/o`Dd
oYdqV }kjk lzkfor) ds izHkko esa Na+ dk iqu% vo'kks"k.k gks tkrk gSA i'p ih;w"k
xzafFk }kjk lzkfor ADH (,aVh Mk;wjsfVd gkWeksZu@izfr ew=ky gkesfu) ds izHkko ls ty
dk iqu% vo'kks"k.k gks tkrk gSA

3- ufydh; lzo.k

o`Dd&ufydk dh dksf'kdk,¡ dqNsd vokafNr inkFkks± dks lhèks gh #fèkj ls fuL;an esa lzkfor
dj nsrh gSaA buesa ;wfjd vEy] K+ vk;u] veksfu;k vkfn 'kkfey gSaA fuL;an dks vc
ew=k dg ldrs gSaA
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ew=k dk lap;u

ew=k ew=kokfgfu;ksa esa ls xqtjrk gqvk ew=kk'k; esa tkdj lapf;r gks tkrk gSA ew=kk'k;
yxHkx 400&500 ?ku lsaVhehVj (cm3) ew=k lapf;r dj ldrk gSA tc yxHkx
200 ?ku lsaVhehVj  (cm3) vFkok vfèkd ew=k ew=kk'k; esa ,df=kr gks tkrk gS
rc forfr xzkgh (stretch receptors) míhfir gks tkrs gSa ftlds dkj.k ew=k R;kxus
dh bPNk gksus yxrh gSA

14.3.5 ew=k ds la?kVd (rkfydk 14.5)

lkekU; la?kVd vilkekU; la?kVd

?kVd ek=kk@fnu ?kVd dkj.k

ty 1200-1500 feyh Xywdksl eèkqesg

;wfj;k 25-30 feyh izksVhu o`Dd&jksx

;wfjd vEy 0.7 feyh ,lhVksu eèkqesg] Hkw[kk jguk

fØ,sfVu 1-2 xzke jDrk.kq ew=k&ra=k esa laØe.k
(,fjFkzkslkbV)

veksfu;k 0.6 xzke 'osrk.kq vfèkd la[;k esa gksus dk
(Y;wdkslkbV) vFkZ gS ew=k ra=k esa

laØe.k gksuk

NaCl 10-15 xzke ;wfjd vEy ds xfB;k (^xkÅV*)

fØLVy

KCl 2.5 xzke
eSXuhf'k;e 0.2 xzke
iQkWLiQsV 1.7 xzke
lYiQsV 2.0 xzke

(rFkk vfry?kq ek=kkvksa esa olk vEy] ,sehuks vEy]
o.kZd] E;wflu] ,atkbe] gkeksZu] foVkfeu vkfn)

14.3.6 jsfuu&,sfUtvksVsfUlu vkSj vfyan yo.k&ew=ky dkjd

jsfuu&,aft;ksVsfUlu i'pHkj.k ifjiFk dk ,d Hkkx gS] tks #fèkj&nkc vkSj #fèkj&vk;ru dk
fou;eu djus esa lgk;rk djrk gSA

vki tkurs gSa fd o`Ddk.kq (usizQkWu) esa tks ekuo o`Dd dh
lajpukRed vkSj dk;kZRed bdkbZ gksrh gS] dsf'kdkxqPN
uked dsf'kdkvksa dk ,d xqPNk gksrk gSA ekWM~;wy 2] ;wfuV
14-3-3 ls dsf'kdk xqPN dh fLFkfr dk iqu% Lej.k dhft,A
dsf'kdk xqPNrd dks tks èkefudk tkrh gS mlds lehi ,d
fof'k"V mQrd gksrk gS] ftls xqPNklUu midj.k (JGA)
dgrs gSaA

JGA

dsf'kdk xqPN

ckseSu laiqV

vfHkokgh /efudk
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vfHkokgh èkefudk esa tc #fèkj&nkc vFkok #fèkj&vk;ru de gks tkrk gS] rc JGA jsfuu
(lfeV) uked ,d ,atkbe dk lzko djrk gSA jsfuu ,saft;ksVsfUlukstu uked IykTek izksVhu dks
,saft;ksfUlVsaflu II esa cny nsrk gS] tks ,d gkWeksZu dh rjg dke djrk gS] èkefudk dks ladqfpr
dj nsrk gS] tks rc #fèkj&nkc dks c<+k nsrh gSA ,saft;ksVsfUlu II o`Ddk.kq (usizQkWu) dh lajpuk
dk iqu%Lej.k dhft,) ds fudVLFk laofyr ufydkvksa (PTA) dks Hkh mn~nhIr djrk gS tks
vfèkd ek=kk esa yo.k vkSj ty dks vo'kksf"kr dj ysrh gSa] rkfd ew=k }kjk mRltZu dh ek=kk esa
yo.k vkSj ty dh ek=kk de gks tkrh gSA bldk ifj.kke ;g  gksrk gS fd #fèkj&vk;ru vkSj
#fèkjnkc nksuksa c<+ tkrh gSaA ,saft;ksVsfUlu ,sYMksLVsjkWu uked gkWeksZu ds ekspu gsrq vfèko`̀Dd xzafFk
dks Hkh mn~nhfIr djrk gSA ,sYMksLVsjkWu usizQkWu dh nwjLFk ukfydkvksa }kjk lksfM;e vkSj ty dks
vo'kksf"kr djus esa o`f¼ dj nsrkA blls Hkh #fèkj vk;ru vkSj #fèkjnkc esa o`f¼ gks tkrh gSA

Na H O+
2

vkSj dk iqu%
vo'kks"k.k dk c<+ tkuk

lehiLFk laofyr
ufydkvksa esa yo.k
vkSj ds iqu% vo'kks"k.k
esa o`f¼

(PCT)

H O
2

tc :f/j nkc vkSj :f/j
vk;ru de gks tkrk gS
(futZyhdj.k ;k :f/j

gkfu ds dkj.k)

,sYMksLVsjkWu

vf/o`Dd xzafFk
/efudk

dk
ladqpu,sfUt;ksVsfUlu II

,sfUtvksVsfUlukstu

jsfuu JGA

:f/j vk;ru vkSj :f/j nkc fu;eu ds fy, jsfuu ,saft;ksVsfUlu ra=k

:f/j vk;ru vkSj
:f/jnkc esa o`f¼

ds dkj.k----
(gksfe;ksLVSfll)

izfryo.kew=ky dkjd

izfryo.kew=ky (,sfUVuSfVª;wjsfVd) dkjd ,d l'kDr okfgdk foLiQkjd gksrk gS vkSj ;g g~n;
isf'k;ksa (ek;kslkbV ;k is'kh dksf'kdkvksa) }kjk lzkfor ,d ikWyhisIVkbM gkWeksZu gksrk gSA bldk
lzo.k mPp jDrnkc ds izfr ,d vuqfØ;k ds :i esa ân; ds vfyanksa esa gksrk gS rFkk ;g 'kjhj

esa ty] lksfM;e] ikSVsf'k;e vkSj olk ds lefLFkfrd fu;a=k.k ls lacafèkr gksrk gSA

ikBxr iz'u 14.4

1- frypV~Vs vius ukbVªkstuh vif'k"V fdl :i esa mRlftZr djrs gSa\ frypV~Vs dks blls
D;k ykHk gS\
............................................................................................................................

2- frypV~Vs dh eSyihxh ufydk,¡ fdl vax esa [kqyrh gSa\

............................................................................................................................



fVIi.kh

thofoKku

'olu vkSj ukbVªkstuh vif'k"V inkFkks± dk fu"dklu

 366

ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

3- ekuo mRltZu&ra=k ds fofHkUu Hkkxksa dh lwph rS;kj dhft, vkSj muds dk;Z fyf[k,A
............................................................................................................................

4- o`Dd dh dk;kZRed bdkbZ dk rFkk mlds Hkkxksa ds uke fyf[k,A
............................................................................................................................

5- ijkfuL;anu ds nkSjku fuL;afnr gksus okys inkFkks± dh lwph cukb,A
............................................................................................................................

6- o`Ddd (usÝkWu) }kjk fdu&fdu inkFkks± dk iqu% vo'kks"k.k fd;k tkrk gS\
............................................................................................................................

7- ufydh;&lzo.k dk D;k egÙo gS\
............................................................................................................................

8- fdl ifjfLFkfr esa fuEufyf[kr inkFkZ ew=k esa ekStwn gksrs gSa\

(d) Xywdksl ..........................................................................

([k) ;wfjd vEy ds fØLVy ..........................................................................

9- izfrfnu lkekU; :i ls fdrus vk;ru ew=k dk mRltZu fd;k tkrk gS\
............................................................................................................................

10- ;fn xqPNklUu midj.k (JGA) jsfuu uked ,atkbe dk lzko can dj ns rks D;k vlj
gksxk\
............................................................................................................................

11- ml gkeksZu dk uke crkb;s tks ikWyh&isIVkbM izÑfr dh gS vkSj ânis'kh }kjk lzkfor
gksrh gS rFkk okfgdk foLiQkjd gSA
............................................................................................................................

11.4 o`Dd }kjk ijklj.k fu;eu

'kjhj ds rjy&inkFkks± dh foys;&lkanzrk ds cuk, j[kus dks ijklj.k fu;eu dgrs gSaA
#fèkj esa iqu% vo'kksf"kr ty vkSj yo.k dh Bhd&Bhd ek=kk dk mRÑ"V fu;a=k.k nwjLFk
laofyr ufydk vkSj laxzkgd okfgdkvksa dk ,d egÙoiw.kZ dk;Z gksrk gSA 'kjhj esa ty
dh vko';drk ds vkèkkj ij] o`Dd vYiijklkjh (ruqÑr) vFkok vfrijklkjh (lkafnzr)
ew=k dk mRltZu djrs gSaA ijklj.k fu;eu dk fu;a=k.k gkWeksZuksa (ADH vkSj ,sYMkWLVsjkWu)
}kjk gksrk gSA buds lzo.k dk fu;eu iquHkZj.k&ifjiFk }kjk gksrk gSA

(d) 'kjhj esa ty dh ek=kk vfèkd gksus ij] ijklj.k nkc de gks tkrh gS vkSj ADH
(izfr ew=ky gkeksZu@,saVh Mkb;wjsfVd gkWeksZu) de ek=kk esa fueqZDr gksrk gSA vr% DCT
vkSj laxzkgd okfgfu;ksa dh fHkfÙk;k¡ de ikjxE; cuh jgrh gSa vkSj bldk ifj.kke
;g gksrk gS fd cM+h ek=kk esa ruq ew=k (vYijklkjh ew=k) dk mRltZu gksrk gSA

([k) 'kjhj esa ty dh ek=kk de gksus ij] i'p ih;w"k fiV~;wVjh xzafFk vfèkd ADH dk
lzko djrh gSA ufydkvksa dh ikjxE;rk c<+ tkrh gSA bldk ifj.kke ;g gksrk gS
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fd #fèkj esa vfèkd ek=kk esa ty dk vo'kks"k.k dj fy;k tkrk gS vkSj de ek=kk
esa lkafnzr ew=k (vfrijklkjh ew=k) dk mRltZu gksrk gSA ew=kyrk (Diuresis) dk vFkZ
gS c<+h gqbZ ek=kk esa ew=k dk fudyuk] vr% izfr ew=kyrk dk vFkZ gqvk ew=k dh
ek=kk dk de gks tkuk vkSj ;gh dkj.k gS fd bl gkWeksZu dks izfrew=ky gkWeksZu (,afV
Mkb;wjsfVd gkWeksZu vFkok ADH) uke fn;k x;k gSA

(x) ew=k dh lkanzrk gsUys&ywi dh vojksgh vkSj vkjksgh Hkqtkvksa ds izfrèkkjk&ra=k (counter
current system) ls Hkh gksrh gSA fuL;an ls yxHkx 5 izfr'kr ty dk vo'kks"k.k
blh ra=k esa gksrk gSA

(?k) fuEu lksfM;e vk;u lkanzrk (vFkok fuEu jDrnkc) ds izfr vuqfØ;k ds :i esa
,sMªhuy oYdqV ls ,d vU; gkWeksZu] ,sYMksLVsjkWu fudyrk gSA ;g o`Dd&ufydkvksa
dh iksVSf'k;e vk;uksa ds cnys lksfM;e vk;uksa dks vo'kks"k.k ds fy, míhIr djuk
gSA ijklj.k }kjk ty dk vo'kks"k.k dj fy;k tkrk gSA blds ifj.kkeLo:i #fèkj
ds c<+s gq, vk;ru ds dkj.k lDrnkc c<+ tkrh gSA blh izdkj lksfM;e dh c<+h
gqbZ lkanzrk gksus ij ,sYMksLVsjkWu dk fudyuk lanfer gks tkrk gS ftlds iQyLo:i
#fèkj esa lksfM;e vk;u lkanzrk de gks tkrh gSA

gkeksZuksa ds ckjs esa vfèkd tkudkjh vki ikB 16 esa i<s+axsA

14.5 :f/j viksgu (gheksMk;kfyfll) vkSj o`Dd izR;kjksi.k

gheksMk;kfyfll (:f/j viksgu)

o`Dd ikr (kidney failure) ls xzflr jksfx;ksa esa #fèkj esa ;wfj;k dk ek=kk vlkèkkj.k (;wjhfe;k)
:i ls c<+ tkrh gSA ,sls jksfx;ksa esa #fèkj esa ls vfrfjDr ;wfj;k dks fudkyus ds fy,
,d Ñf=ke o`Dd dk bLrseky fd;k tkrk gSA bl izfØ;k dks gheksMk;kfyfll dgrs gSaA
;g izfØ;k fuEufyf[kr pj.kksa esa dh tkrh gS %

(i) jksxh dh èkeuh esa ls #fèkj fudky fy;k tkrk gS vkSj 00C rd BaMk dj fy;k
tkrk gSA

(ii) bl #fèkj dks rc Ñf=ke o`Dd dh lsyksiSQu ufy;ksa esa gksdj xqtkjk tkrk gSA lsyksiSQu
lw{e v.kqvksa tSls ;wfj;k] ;wfjd vEy vkSj [kfut vk;u ds fy, ikjxE; gksrh gSA
;g IyST+ek izksVhuksa tSls egkv.kqvksa ds fy, ikjxE; ugha gksrhA

(iii) lsyksiSQu&uyh ds ckgj viksgu (Mk;kykbftax) rjy gksrk gS] ftlesa #fèkj&IyST+ek esa
ik, tkus okys dqNsd foys; rks fo|eku gksrs gSa] ysfdu ;wfj;k] ;wfjd vEy tSls
ukbVªkstuh v.kq ugha gksrsA

(iv) blfy, lsyksiSQu ufy;ksa ds Hkhrj ls ukbVªkstuh ;kSfxd folj.k }kjk viksguh rjy
esa pys tkrs gSaA

(v) Ñf=ke o`Dd esa ls ckgj vkus okys #fèkj dks 'kjhj ds rkieku ds cjkcj xquxquk
cuk fy;k tkrk gS vkSj fiQj mls f'kjk ds tfj, jksxh ds 'kjhj okil Hkst fn;k
tkrk gSA



fVIi.kh

thofoKku

'olu vkSj ukbVªkstuh vif'k"V inkFkks± dk fu"dklu

 368

ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

fp=k 14.9 Ñf=ke o`Dd (gheksMk;kfyfll)

o`Dd izR;kjksi.k (izfr = ds cnys + vkjksi.k) (Kidney transplantation)

;fn o`Dd&ikr dk mipkj vU; miyCèk rjhdksa ls laHko ugha gksrk] rc o`Dd&izR;kjksi.k
dh lykg nh tkrh gSA

o`Dd fdlh thfor O;fDr ls vFkok ftldh gky gh esa e`R;q gqbZ gks] izkIr fd;k
tk ldrk gSA

nkrk ds vkuqoaf'kd y{k.k jksxh ds y{k.kksa ds lkFk ;FkklaHko vf/d ls vf/d esy
[kkrs gq, gksus pkfg,A ;fn nkrk jksxh dk dksbZ utnhdh lacaèkh gS rks izR;kjksfir o`Dd
ds vLohdj.k ds volj de gks tkrs gSaA

fiQj Hkh jksxh ds 'kjhj }kjk izR;kjksfir o`Dd ds vLohdkj fd, tkus dks jksdus ds
fy, vkS"kfèk;k¡ nh tkrh gSA

lDanujks/h
(,aVhdksxwysUV)
Mkyk x;k jDr izokg

jksyj iEi

jksxh dks jDr
okil djrs ga,

viksfgr (Mk;kfylsV) ckgj

Mk;kfyfll izfØ;k

coy VªSi

izR;kjksi.k
rktk viksfgr (Mk;kfylsV) vanj

jksxh dk o`Dd

egk/euh
egkf'kjk

izR;kjksfir o`Dd

ew=kokfgd
Jksf.k&iQyd f'kjk

Jksf.kiQyd
(bfy;d)
/euh

ew=kk'k;

IyST+ek
IyST+ek f>Yyh (lsyksiSQu)

viksfgr (Mk;kfylsV)

yo.k

ty

;wfj;k

VkWfDlu

rktk viksfgr
(Mk;kfyfll) nzo
lsyksiSQu ls xqtjrk
gqvk

vR;f/d yo.k

vR;f/d ty

;wfj;k

vkfo"k (VkWfDlu)

Xywdksl

?kqfyr izksVhu

yky jDr
dksf'kdk,a

Xywdksl

'kq¼ jDr 'kjhj dks
okil Hkstk tkrk gS
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14.6 mRltZu esa ;Ñr dh Hkwfedk

;g fiÙk&o.kZdksa] dksysLVªkWy] vkS"kfèk;ksa vkSj dqN foVkfeuksa dk mRltZu djrk gSA

lHkh mijksDr inkFkks± dks ;g fiÙk esa mRlftZr dj nsrk gS] tks NksVh vkarksa esa vk tkrk
gS vkSj ogk¡ ls ey ds lkFk ckgj fudky fn;k tkrk gSA

;wfj;k vkSj ;wfjd vEy dk mRiknu (veksfu;k ls) Hkh ;Ñr esa gksrk gSA o`Dd bUgsa
'kjhj esa ls ckgj fudky nsrs gSaA

ikBxr iz'u 14.5

1- ml vax dk uke fyf[k, tgk¡ ;wfj;k curk gSA

............................................................................................................................

2- jDr viksgu (gheksMk;kfyfll) esa lsyksiSQu D;ksa iz;ksx fd;k tkrk gS\

............................................................................................................................

3- viksgudkjh (Mk;kykbftax) rjy dh la?kVuk D;k gksrh gS\

............................................................................................................................

4- crkb, fd viksgu (Mk;kfyfll) ds fy, #fèkj fdl izdkj dh #fèkj&okfguh ls fudkyk
tkrk gS èkeuh ;k f'kjk\

............................................................................................................................

5- o`Dd&izfrjksi.k (izR;kjksi.k) dh lykg dc dh tkrh gS\

............................................................................................................................

6- fiÙk&o.kZd dks 'kjhj esa ls ckgj fdl izdkj fudkyk tkrk gS\

............................................................................................................................

vkius D;k lh[kk

mikip;h fØ;kvksa ls vusd vif'k"V mRikn curs gSa ftudk 'kjhj ls fu"dklu vko';d
gksrk gSA

dsapqvk esa Ropk lkal ysus okyk vax dk dk;Z djrh gSA ;g iryh] ue vkSj :fèkj
dksf'kdkvksa ls Hkjh gqbZ gksrh gSA

lk¡l ysuk ,d ;kaf=kd izfØ;k gS ftlesa ok;q Hkhrj yh tkrh gS (var%'olu) vkSj
CO2 ls Hkjh ok;q dks ckgj fudkyk tkrk gS (fu%'olu)A
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frypV~Vksa esa 'olu ds fy, okfrdk,¡ gksrh gSa ftUgsa 'oklufy;k¡ dgrs gSaA xSl&fofue;
ds fy, ok;q lhèks gh Årdksa rd igq¡prh gSA xSlksa ds ifjogu esa #fèkj dh dksbZ
Hkwfedk ugha gksrhA

ekuo esa] ok;q 'olu&iFk esa ls bl izdkj xqtjrh gS%

uklk}kj → xzluh → 'okluyh → 'olfu;k¡ ('oluh) → 'olfudk,¡ → dwfidk,¡
(iQsiQM+s)

dksf'kdh; 'olu jklk;fud izfØ;k gS (dksf'kdk ds Hkhrj ekbVksdkWf.Mª;k esa gksrh gS)
vkSj mlds lkFk ÅtkZ fudyrh gSA

gheksXyksfcu ,d ykSg;qDr o.kZd gS tks vkWDlhtu ds lkFk tYnh ls tqM+ tkrh vkSj
bls 'kjhj ds fofHkUu Hkkxksa esa igqapkrh gSA

jDr esa dkcZu MkbvkWDlkbM dk ifjogu rhu dkjdksa ls gksrk gSµ(1) IyST+ek esa ?kqydj]
(2) dkcZ,sehuksgheksXyksfcu ds :i esa] rFkk (3) ckbdkcksZusVksa ds :i esaA

ok;oh; 'olu O2 dh mifLFkfr esa gksrk gS rFkk mlesa 38 ATPs, CO2 ,oa ty
dk ekspu gksrk gSA

vok;oh; 'olu O2 dh vuqifLFkfr esa gksrk gS rFkk blesa 2 ATPs, CO2 vkSj ,sYdksgkWy
(ikSèkksa esa) ;k ySfDVd vEy (izkf.k;ksa esa) curs gSaA

mRltZu 'kjhj ls ukbVªkstuh vif'k"Vksa dks ckgj fudkyuk gSA

ekuo mRltZu ra=k esa ,d tksM+h o`Ddd] ,d tksM+h ew=k okfgfu;k¡] ,d ew=kk'k; rFkk
,d ew=kekxZ gksrk gSA

o`Ddd (usÝkWu) xqnks± dh fuLianu bdkb;k¡ gksrs gSaA

o`Ddd (usÝkWuksa) }kjk ew=k&fuekZ.k dh fØ;k rhu pj.kksa esa gksrh gSµ(1) ijkfuL;anu]
(2) iqu%vo'kks"k.k rFkk (3) ufydh; lzo.kA

ew=k esa ty] ;wfj;k] vokafNr yo.k ,oa dqN vkS"kfèk;k¡ gksrh gSaA

mRlxhZ mRikn ds vkèkkj ij izkf.k;ksa dks rhu Jsf.k;ksa esa ck¡Vk tk ldrk gSµveksfu;ksRlthZ]
;wfj;ksRlthZ rFkk ;wfjdksRlthZ

o`Ddksa ds fu"dkflr gks tkus dh fLFkfr esa ,d Ñf=ke o`Dd vFkok viksgu (Mk;kfyfll)
e'khu dh vko';drk iM+ ldrh gSA

frypV~Vs dh eSyihaxh ufydk,¡ 'kjhj dh xqgk esa ls ;wfjd vEy fudky dj vkgkj&uky
esa NksM+ nsrh gS] tgk¡ ls mls 'kjhj ds ckgj fudky fn;k tkrk gSA

flxjsV ihuk (/zqeiku&lgh 'kCn /we~iku) LokLFk ds fy, gkfudkjd gSA blls okrLiQhfr
uked jksx gksrk gS ftlesa isQiQM+s dh dwfidk,a dh izR;kLFkrk (elasticity) lekIr gks
tkrh gSA

JGA ;k o`Ddd ds xqPNklUu midj.k :f/j vk;ru ,oa :f/j nkc dks iqu% LFkkfir
djrh gS tc jsfuu uked ,atkbe ds lzo.k ls ;g de gks tkrk gSA

ân; ,d gkeksZu dk lzo.k djrk gS ftls izfr ukbVªh Hkwry ded dgk tkrk gSA ;g
'kjhj esa gkseksbvks LVSfll] lksfM;e] iksVSf'k;e vkSj olk dks fu;a=k.k djrk gSA
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ikBkar iz'u

1- ekuoksa ds 'olu ls lacafèkr fofHkUu izeq[k pj.kksa dh lwph cukb,A

2- dsapq, esa vkWDlhtu dk ifjogu fdl izdkj gksrk gS\

3- dsapq, ds 'olu&o.kZd uke crkb;sA

4- gekjs 'kjhj esa dkcZu&Mk;vkWDlkbM ds ifjogu esa dkcksZfud ,sUgkbMªsl dh D;k Hkwfedk
gksrh gS\

5- gekjs 'olu&ra=k ds fdl Hkkx dks okd~&;a=k dgrs gSa\

6- gekjs efLr"d esa 'olu&dsanz dgk¡ fLFkr gksrs gSa\

7- o`Dd }kjk fdlh ,d ukbVªkstuh vif'k"V dk uke crkb,A

8- ml gkWeksZu dk uke crkb, ftlds xSj ekStwnxh esa vYiijklkjh (hypotonic) ew=k dk
mRltZu gksrk gSA

9- viksgu (Mk;kfyfll) esa lsyksiQSu dh D;k Hkwfedk gksrh gS\

10- var%'olu dks lfØ; izkoLFkk vkSj fu%'olu dks fuf"Ø; izkoLFkk D;ksa dgrs gSa\

11- fuEufyf[kr esa varj crkb, %

(d) lk¡l ysuk vkSj 'olu

([k) var%'olu vkSj fu%'olu

12- dwfidkvksa ds ml fof'k"V y{k.kksa dh lwph cukb, ftuds dkj.k xSlh; fofue; vklkuh
ls gks tkrk gSA

13- tSo/kfjrk] Tokjh; vk;ru vkSj vo'ks"kh vk;ru fdls dgrs gSaA

14- fuEufyf[kr ds dkj.k crkb, %

(d) dwfidk lrg ij xSlksa dk fofue; fu%'olu ds nkSjku Hkh vfofPNUu :i ls
gksrk jgrk gSA

([k) ok;q nkc ds de tkus ij Hkh 'okluyh vkSj Loluh fipdrh ugha gSA

15- ekuo ds mRltZu&ra=k dk vkjs[k cukb, vkSj mlds fofHkUu Hkkxksa dks fpÞ~fur dhft,A

16- o`Ddkd (usÝkWu) dh lajpuk dk vkjs[k cukb, vkSj mlds fofHkUu Hkkxksa dks fpÞ~fur
dhft,A

17- U;weksfu;k vkSj {k;jksx (TB) ds dkj.k vkSj mlds jksx y{k.k fyf[k,A

18- mRltZu esa ;Ñr dh D;k Hkwfedk gksrh gS\

19- crkb, fd frypV~Vs esa ukbVªkstuh vif'k"V fdl izdkj 'kjhj ls ckgj fudkys tkrs
gSaA

20- o`Dddksa (usÝkWuksa) esa ijkfuL;anu vkSj iqu%vo'kks"k.k fdl izdkj gksrk gS\

21- crkb, fd iQsiQM+ksa esa xSlh; fofue; fdl izdkj gksrk gSA

22- crkb, fd vkWDlhtu iQsiQM+ksa ls Årdksa rd vkSj dkcZu MkbvkWDlkbM Årdksa ls iQsiQM+ksa
rd fdl izdkj igq¡prh gS\
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23- crkb, fd o`Dd fdl izdkj dk (d) ty&larqyu vkSj ([k) yo.k&larqyu cuk,
j[krs gSa\

24- ekuo 'olu ra=k ds Hkkxksa dh muds lgh&lgh Øeksa esa lwph cukb, vkSj muds izdk;Z
Hkh crkb,A

25- ekuo iQsiQM+ksa dh os rhu fo'ks"krk,¡ crkb, ftuds dkj.k os mi;qDr 'olu&lrg gksrh
gSA

ikBxr iz'uksa ds mÙkj

14-1 1- Xywdkst dk pj.kc¼ vkWDlhdj.k ftlesa ÅtkZ fueqZDr gksrh gSA

2- O2, CO2

3- Ropk }kjk 'olu] esa<d

4- yky] gheksXyksfcu

5- lhèks gh y?kqokfrdkvksa ds tfj,

6- dhV

7- 'okl jaèkzksa ds tfj,

8- uklk}kj → xzluh → 'oluh (fu;k¡) → 'olfudk(,a) → iQsiQM+s

9- uklk xqgk

10- Hkkstu dks 'okluyh vFkok Hkkstu&uyh esa tkus ls jksdukA

14-2 1- ok;q dks Hkhrj ysus vkSj ckgj fudkyus dh fofèk

2- f'kfFky vkSj xqEcnkdkj

3- 500 mL

4- 4 v.kq

5- iQqÝiQql f'kjk

6- (d) dkcZu MkbvkWDlkbM ds :i esa IyST+ek esa ?kqyh gqbZ 5%

([k) 'osrk.kqvksa esa dkcksZDlh dkcksZfeuksa gheksXyksfcu ds :i esa 20%

(x) 'osrk.kq vFkok IyST+ek esa ckbdkcksZusV ds :i esa 75%

7- cSlhyl dkYesVh X;wfju (BCG)

8- flyksdksfll vFkok ,sLosLVksfll

9- 'oluh'kksFk (czksUdkbfVl) 'olfudkvksa dk ,d laØe.k gS vkSj izfrthfodksa
(,aVhck;ksfVDl) ls mldk mipkj gks ldrk gS] tcfd czksafd;y vLFkek (nek)
,d ,ythZ gSA

14-3 1- (d) ;Ñr] ([k) o`Dd

2- veksfu;k_ vehck vkSj vyo.k tyh; eNfy;k¡
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14-4 1- ;wfjd vEy_ ;g ty dh gkfu dks jksdus ds fy, gksrk gS D;ksafd bu izkf.k;ksa
dks ty dh cpr djus dh vko';drk gksrh gSA

2- eSyihxh ufydk,¡ eè; vka=k vkSj i'pvak=k ds laxe LFky ij [kqyrh gSA

3- o`Dd % ukbVªkstuh vif'k"Vksa] vfrfjDr ty vkSj yo.k dk fuLianu djrs gSaA

ew=kokfgdk,¡ % ew=k dks ew=kk'k; rd ys tkrh gSA

ew=kk'k; % ew=k dks vLFkk;h :i ls lafpr djrk gSA

ew=kekxZ % ew=k dks 'kjhj ds ckgj fudkyrk gSA

4- o`Ddd (usÝkWu) % o`Dd dkiZly] (ftlesa cksesu laiqV dksf'kdk xqPN gksrs gSa)]
PCT, gsUys ywi] DCT, laxzkgd okfgdk,¡A

5- ty ,sehuks vEy] Xywdksl] ;wfj;k] ;wfjd vEy] [kfut yo.k] foVkfeu vkfnA

6- ty] Xywdksl] dqNsd yo.k] ,sehuks vEy vkSj FkksM+h lh ek=kk esa ;wfj;k vkSj
;wfjd vEyA

7- dqNsd [kfutksa dks] tSls fd veksfu;k vkSj iksVSf'k;e dks lhèks gh ckgj fudkyk
tk ldrk gSA

8- (d) eèkqesg] ([k) xfB;k (xkmV)

9- 1200 ls ysdj 1800 mL rd

10- jDrnkc vlkekU; :i ls de jgsxk

11- izfrukbnzhHkwÙky dkjd

14-5 1- ;Ñr

2- lsyksiSQu IyST+ek&izksVhuksa vkSj #fèkj df.kdkvksa tSls egkv.kqvksa ds fy, ikjxE;
ugha gksrkA

3- blesa dqN [kfut vkSj foys; (tks IyST+ek esa ik, tkrs gSa) ik, tkrs gSa] ysfdu
;wfj;k vkSj ;wfjd vEy ugha gksrsA

4- èkeuh

5- tc o`Ddikr (kidney failure) dk mipkj ugha gks ikrkA

6- fiÙk&o.kZdksa dks fiÙk ds lkFk ikpu&ekxZ ls ckgj fudky fn;k tkrk gSA
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15

nsg&rjy inkFkks± dk ifjlapj.k

yxHkx lHkh izkf.k;ksa ds 'kjhj ds Hkhrj fdlh u fdlh izdkj ds rjy gksrs gSa tks 'kjhj
esa ifjlapj.k (ifj = pkjksa vksj] b/j&m/j + lapj.k = tkuk vkuk] ykuk & ys tkuk)
djrs jgrs gSaA ;s rjy 'kjhj ds fofHkUu Hkkxksa ds fy, (lqnwjre dksf'kdkvksa lfgr) ,d
forj.k ra=k (inkFkks± dh vkiwfrZ) ds dk;Z ds lkFk&lkFk ,d laxzkgh ra=k (inkFkks± dks ,df=kr
djus) dk dk;Z djrs gSaa ;s rjy inkFkZ dkSu&dkSu ls gSa\ budk ifjlapj.k fdl izdkj
gksrk gS vkSj gekjs 'kjhj esa ;s D;k dk;Z djrs gSa\ ;s rFkk ,sls gh vU; nwljs iz'u bl
ikB dk fo"k; gS ftuds mÙkj bl ikB esa fey ldsaxsA

mn~nss';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %
ekuo 'kjhj esa ifjlapj.k ra=k ds egRo dh O;k[;k dj ldsaxs_
[kqys vkSj can izdkj ds ifjlapj.k ra=k esa varj crk ldsaxs_
frypV~Vs ds ifjlapj.k ra=k ds fofHkUu vaxksa dh lwph cuk ldsaxs vkSj mldk vkjs[k
cuk ldsaxs_
ekuo ds ifjlapj.k ra=k ds fofHkUu vaxksa dh lwph cuk ldsaxs vkSj mldk vkjs[k cuk
ldsaxs_
ekuo esa #fèkj ds Ård foKku] izdk;ks± vkSj la?kVu dk o.kZu dj ldsaxs_
èkeuh] f'kjk vkSj dsf'kdk dh lajpuk vkSj muds izdk;ks± dh rqyuk dj ldsaxs_
ekuo esa #fèkj&Ldanu dh izfØ;k dh O;k[;k dj ldsaxs_
#fèkj lewgksa dk mYys[k dj ldsaxs vkSj jDrkèkku (jDr + vk/kj & Blood transfusion)
dk o.kZu dj ldsaxs_
#fèkj nkc dh O;k[;k dj ldsaxs_
#fèkj ls lacafèkr dqN fodkjksa] tSlsµmPp jDrnkc] ,sFksjksek (atheroma) vkSj èkeuh
dkfBU; (vkVsZfjvksLDysjksfll arteriosclerosis) ds uke crk ldsaxs vkSj mldk o.kZu
dj ldsaxs_
ân~&Lian ls lacafèkr fodkjksa dk mipkj djus esa ECG vkSj islesdj dh Hkwfedk dh
O;k[;k dj ldsaxsA
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15.1 ifjlapj.k&ra=k

gekjk 'kjhj dksf'kdkvksa dk cuk gSA thfor jgus ds fy, dksf'kdkvksa dks iks"kd inkFkks± vkSj vkWDlhtu
dh vko';drk gksrh gS] vkSj lkFk gh muds Hkhrj mRiUu vif'k"V inkFkks± dks ckgj fudkyus dh
Hkh vko';drk gksrh gSA gkWeksZuksa dks Hkh var%lzkoh xzafFk;ksa (tks mudk lzkko djrh gSa) ls mudh
y{; dksf'kdkvksa rd igq¡pkus dh vko';drk gksrh gSA iks"kd inkFkks±] xSlksa] vif'k"V inkFkks± dk
gekjs 'kjhj ds ,d Hkkx ls nwljs Hkkx esa ykus ys tkus dk ;g dke #fèkj }kjk laiUu gksrk gS vkSj
bls ifjlapj.k dgrs gSaA

ifjlapj.k&ra=k esa os vax 'kkfey gSa tks #fèkj vkSj ylhdk dks 'kjhj ds fofHkUu
Hkkxksa esa ykrs&ys tkrs gSaA

1- ifjlapj.k&ra=k ds izdk;Z

(i) iks"kd rÙoksa dk ifjogu rkfd mudk mi;ksx fd;k tk lds]

(ii) dksf'kdkvksa esa vkSj muls 'olu&xSlksa (O2 vkSj CO2) dk ifjogu]

(iii) fofHkUu Årdksa ls mikip;h vif'k"Vksa dks ,df=kr djuk rFkk muds fu"dklu ds fy,
mUgsa mRltZukaxksa (mRltZu = ckgj fudkyuk + vax) rd igq¡pkuk]

(iv) var%lzkoh xzafFk;ksa ls gkWeksZuksa dk y{; vaxksa rd ifjogu]

(v) jksxtudksa dks u"V djds 'kjhj dks lqj{kk iznku djuk]

(vi) 'kjhj esa Å"ek dks leku :i ls forj.k djukA

2- ifjlapj.k ra=k ds izdkj

ifjlapj.k dh fofèk (rjhdk) ds vuqlkj] ifjlapj.k&ra=k [kqys vkSj can izdkj ds gks ldrs gSa %

(i) [kqyk ifjlapj.k&ra=k

(d) #fèkj can okfgdkvksa ds Hkhrj ugha cgrk] cfYd nsg&xqgk ds fofHkUu Hkkxksa esa
gksdj cgrk gSA bl izdkj #fèkj nsg ds rjy inkFkks± ds lkFk fefJr jgrk gSA

([k) ifjlapj.k ds fy, i;kZIr mPpnkc ugha cuh jgrhA >haxk] dhV vkfn thoksa esa
[kqyk ifjlapj.k ra=k gksrk gSA

(ii) can ifjlapj.k ra=k

(d) :fèkj lqfodflr uyh tSlh okfgdkvksa esa gksdj cgrk gSA

([k) i;kZIr #fèkj nkc cuh jgrh gSA

(x) ;g ra=k [kqys izdkj ds ra=k ls vfèkd izHkkoh gksrk gSA

can ifjlapj.k ra=k lHkh d'ks#fd;ksa esa ik;k tkrk gSA



fVIi.kh

thofoKku

nsg&rjy inkFkks± dk ifjlapj.k

 376

ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

15.2 frypV~Vs dk ifjlapkjh ra=k

frypV~Vs dk ifjlapkjh ra=k [kqys izdkj dk gksrk gSA ;g ,d Lianu'khy ân; (i`"B #fèkj
okfgdk) vkSj fofHkUu dksVjksa dk cuk gksrk gS ftuesa gksdj #fèkj cgrk gSA #fèkj jaxghu
gksrk gS rFkk lkjh nsg&xqgk esa Hkjk gksrk gSA blhfy, bl xqgk dks jDr&xqgk dgrs gSa] vkSj
#fèkj dks jDr ylhdkA jDr&xqgk nks {kSfrt iVksa }kjk rhu dksVjksa esa c¡Vh gksrh gSA bu
iVksa dks i`"B Mk;kizQke vkSj vèkj Mk;kizQke dgrs gSaA rhu dksVjksa ds uke gSa i`"B dksVj
vFkok ifjân~ dksVj ftlds Hkhrj ân; fLFkr gksrk gS] eè; ifjvarjakx dksVj ftlds
Hkhrj fofHkUu varjkax (visceral organ) fLFkr gksrs gSa] vkSj vèkjh; ifjraf=kdk; (viscera)
dksVj ftlds Hkhrj vèkj raf=kdk jTtq fLFkr gksrh gSA nksuksa gh Mk;kÝke ljaèkzh gksrs gSa
vkSj ;gh dkj.k gS rhuksa dksVjksa esa ,d nwljs ls ijLij laidZ esa cus jgrs gSaA

ân; ,d nh?kZfÑr ufydkdkj lajpuk gksrh gS tks vius fiNys Nksj ij can gksrh gS vkSj
vxz fljs ij [kqyh gksrh gSA ân; o{k vkSj mnj dh laiw.kZ yackbZ esa eè; js[kk ds lgkjs&lgkjs
fLFkr gksrk gSA ân; [kaM'k%
O;ofLFkr rsjg dhikdkj d{kksa
dk cuk gksrk gSA izR;sd d{k
ds ik'oZ esa] izR;sd vksj
,d&,d] ,d tksM+h vkL;
(vkWfLV;e) gksrs gSaa izR;sd
vkWfLV;e ij ,d dikV (okYo)
yxk gksrk gSA bu vkWfLV;eksa ds
}kjk ân; ifjân dksVj ds laidZ
esa cuk jgrk gSA vkxs dh rjiQ]
ân; flj ds Hkhrj ,d vxz
egkèkeuh (,vkWVkZ) ds lkFk vfofPNUu :i ls tqM+k jgrk gS tks flj dh jDr&xqgk esa
[kqyrh gSA ân; ds nksuksa rjiQ izR;sd [kaM ds lkFk ,d tksM+h i{kkdkj (,yjh) isf'k;k¡
yxh gksrh gSaA

#fèkj jaxghu rjy gksrk gSA vkSj ;g rjy ylhdk ,oa #fèkj dksf'kdkvksa dk cuk gksrk
gS ftls :f/jk.kq (ghekslkbV) dgk tkrk gSA D;ksafd frypV~Vs ds #fèkj esa dksbZ 'olu&o.kZd
ugha gksrk] blfy, 'olu&xSlksa ds ifjogu esa mldh dksbZ Hkwfedk ugha gksrhA og rks dsoy
(i) iks"k.k inkFkks± ds ifjogu] (ii) æoLFkSfrd nkc dks cuk, j[kus vkSj (iii) tyk 'k;
ds :i esa dk;Z djrk gSA frypV~Vs ds #fèkj dk ifjlapj.k ân; vkSj i{kkdkj isf'k;ksa
ds ladqpu vkSj f'kfFkyu ds dkj.k gksrk gSA

15.3 ekuo ifjlapj.k&ra=k ds vax

euq"; dk ifjlapj.k&ra=k fuEufyf[kr Hkkxksa ls cuk gksrk gSµ

1- ân; % dsUnzh; iaiu (iai djuk) vax

i`"B lkbul
ân; isjhfoljy

lkbul'kh"kZ lkbul

isjhU;wjy lkbul

fp=k 15.1 frypV~Vs dk ifjlapj.k ra=k
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2- #fèkj&okfgdk,¡ % la;ksth ufy;k¡&èkefu;k¡] f'kjk,¡ vkSj dsf'kdk,¡A

3- #fèkj % ifjlapkjh rjy tks ,d ls la;ksth Ård gS vkSj rjy vkèkk=kh ,oa dksf'kdkvksa
dk cuk gksrk gSA

4- ylhdk ra=k ftlesa ylhdk ioZ (vklaf/) vkSj okfgdk,¡ gksrh gSaA

fp=k 15.2 (a) ekuo ân; dh ckgjh lajpuk

1- ekuo ân;

;g ,d is'kh; vax gS tks ân~ is'kh js'kksa dk cuk gksrk gSA (fp=k 15-2) ;g viuk dk;Z]
vius ladqapu vkSj f'kfFkyu ds vkSj vius Hkhrj fLFkr vusd dikVksa ds [kqyus can gksus

ck;ka egk/euh pki

nk;ka vxz egkf'kjk

nk;ka vfyan

iqQÝiqQl /euh

nk;ka fuy;

ân;koj.k (isjhdkfMZ;e)

i'p egkf'kjk

ck;ka fuy;

iqQÝiqQl f'kjk
ck;ka vfyan

ck;ka vxz egkf'kjk

iSfiyh isf'k;ka

ck;ha egkf'kjk

nk;ka fuy; d{k
f=koyu dikV

i'p egkf'kjk dk j/z
v¼ZpUnzkdkj dikV

nk;ka vfyan
vxz egkf'kjk

nk;ha vxz egkf'kjk ja/z

iqQÝiqQl /euh dk ja/z

nk;ha iqQÝiqQl /euh

i`"B egk/euh

vUrjk fuy; iV~V
ck;ka fuy;
daMjk jTtq (dkMhZ VsfUMuh)

f}oyu dikV
ck;ka vfyan

egk/euh dk ja/z

iqQÝiqQlf'kjkvksa ds ja/z

iqQÝiqQl /efu;k¡

i'p egkf'kjk

flj vkSj da/ksa dks jDr ys
tkus okyh /euh

nk;ha vxz egkf'kjk

fp=k 15.2 (b) ekuo ân; dh vkarfjd lajpuk
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ds chp lkeatL; LFkkfir djds laiUu djrk gSA eqV~Bh ds vkdkj dk ;g vax pkj d{kksa
dk cuk gksrk gSµnks Åijh d{k (vfyan) vkSj nks fupys d{k (fuy;)A fuy;ksa dh fHkfÙk;k¡
eksVh ,oa is'kh;qDr gksrh gSa rkfd #fèkj dks 'kjhj ds nwjorhZ Hkkxksa rd iai dj ldsaA ân;
ds Åij pkjksa vksj f>Yyh p<+h gksrh gS ftls ân;koj.k (ân; + vkoj.k & Pericardium
– Peri = around + cardia = heart ân;) dgrs gSaA

(i) ân; ds Hkhrj fLFkr dikV

fp=k 15-3 esa fuEufyf[kr dikVksa dh fLFkfr igpkfu,µ

(d) nk;k¡ vfyanµfuy; dikV vFkok f=koyu dikV (tricuspid – tri = rhu + cupid
cusp – a point)A

([k) ck;k¡ vfyanµfuy; dikV vFkok f}oyu dikV (biscupid – bsec = nks oyu)A

egkèkeuh vkSj iQqIiQql èkeuh ds mn~xe LFky ij vèkZpanzkdkj dikVA

;s dikV fdlh njokts dh Hkkafr dsoy ,d gh fn'kk dh rjiQ [kqyrs gSa vkSj dsoy
,d gh fn'kk esa [kqyrs gq, #fèkj&izokg dk fu;eu djrs gSa rkfd #fèkj ,d gh fn'kk
esa cgs vkSj bl izdkj os #fèkj ds foijhr fn'kk esa cgus dks jksdrs gSaA

(ii) ân~&Lian vkSj ân&pØ

tc rd O;fDr thfor gS rc rd ân;&Lian Lo;a vius vki gksrk jgrk gSA izR;sd ân;&Lian
fuEufyf[kr pj.kksa esa iwjk gksrk gS vkSj ,d pØ ds iwjk gksus ds nkSjku eq[;r% nks izdkj
dh èofu;k¡ lqukbZ iM+rh gSaµyCc (Lubb) vkSj MCc (dubb)A

(d)ân lkan dh 'kq:vkr vfyanksa ds ladqapu (vFkok izdqapu & systole) ls gkrk gS
ftlds ckn f'kfFkyu (vFkok vuqf'kfFkyu & diastole) dh voLFkk vkrh gSA yCc
dh èofu vFkok ân; dh igyh èofu vfyan&fuy;h dikVksa ds can gksus ds dkj.k
gksrh gSA

([k)fuy;ksa dk ladaqpu ds ckn muds f'kfFkyu dh voLFkk vkus ij MCc èofu vFkok
ân; dh nwljh èofu vkrh gS tks vèkZpanzkdkj dikVksa ds can gksus ds dkj.k mRiUu
gksrh gSA

izR;sd ân;&Lian ds vkjaHk esa ân; ds pkjksa d{k f'kfFky voLFkk esa gksrs gSa
(la;qDr&vuqf'kfFkyu)A bl voLFkk esa egkf'kjk,¡ (vena cava) fovkWDlhtfur #fèkj dks
nk,¡ vkfyan esa Mky nsrh gSa vkSj iQqLiQql f'kjk vkWDlhtfur #fèkj dks ck,¡ vfyan esa NksM+
nsrh gSaA

ân;&Lian dk izkjaHk f'kjkuky&vfyan ioZ vFkok S.A Node esa gksrk gS tks nk,¡ vfyan
d{k dh is'kh; fHkfÙk dk gh ,d :ikarfjr Hkkx gksrk gSA f'kjkuky&vfyan ioZ nk,¡ vfyan
ds Åijh dksus ij fLFkr gksrh gS (fp=k 15.3)A

mlh ds dkj.k vfyan esa ladqpu mRiUu gksrk gSA blds ifj.kke Lo:i f=koyu dikV èkDds
ds lkFk [kqy tkrk gS vkSj fovkWDlhtfur #fèkj nk,¡ fuy; esa izos'k dj tkrk gSA Bhd
blh le;] f}oyu dikV èkDds ds lkFk [kqyrk gS vkSj vkWDlhtfur #fèkj ck,¡ fuy;
esa pyk tkrk gSA
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vfyan&fuy; ioZ (A.V. Node)] :ikarfjr is'kh varjvfyan&iV esa fLFkr gksrh gSA tc vkosx
,l- ,- ioZ ls ,- oh- ioZ igqaprk gS rks ladqfpr vfyan f'kfFky iM+us yxrs gSaA

;g vkosx varj fuy;h iV esa fLFkr fgl & caMy (Bundle of HIS) esa igq¡prk gS vkSj
ogk¡ ls fuy;ksa dh fHkfÙk;ksa esa fLFkr iqjfdats js'kksa (Rukirye fibres) esa igq¡prk gS] ftlds
iQyLo:i fuy; ladqfpr gks tkrs gSa (fuy;h ladqpyu&Ventricular systole)A

fp=k 15.3 f'kjkuky&vfyan vkSj vfyan&fuy; ioks± rFkk fgl&caMy dh fLFkfr ,oa
ân; Lian ds fy, vkosx dk lapkyuA

D;ksafd f'kjkuky&vfyan ioZ ân;&Lian dks vkjaHk djrh gS vkSj mldk fu;eu djrh gS]
blfy, bls xfrpkyd ;k 'kfrizsjd (islesdj) Hkh dgrs gSaA islesdj ij raf=kdkvksa] gkWeksZuksa]
#fèkj esa CO2 vkSj O2 dh ek=kk] Å"ek vkfn dk izHkko iM+rk gSA

D;k vki tkurs gSa\

dHkh&dHkh S A f'kjkuky&vfyan Node nks"kiw.kZ vFkok {kfrxzLr gks tkrh gSA ,slh fLFkfr
esa ml O;fDr dks ,d Ñf=ke islesdj dh vko';drk gksrh gS ftls mlds lhus
(o{k) ds Hkhrj jksfir dj fn;k tkrk gSA blls ân;&Lian fu;fer gks tkrs gSaA

fon~;qrân~ ys[k (bysDVªks dkfMZ;ksxzke& ECG) og ;a=k gS tks ân~&Lian ds lapkj.k dks
fjdkWMZ djrk gSA bl ;a=k ls ân~Lian&fodkjksa dks tku ldus esa lgk;rk feyrh gSA

2- #fèkj okfgdk,¡
#fèkj dks ykus&ys tkus okyh ufydkvksa dks #fèkj&ofgdk,a dgrs gSaA #fèkj okfgdk dh
fHkfÙk esa rhu ijrsa gksrh gSaµcká dapqd (tunica V~;wfudk)] eè; dapqd vkSj var% dapqdA
#fèkj&okfgdk,¡ rhu izdkj dh gksrh gSaµ

(i) èkeuh] (ii) dsf'kdk,¡ vkSj (iii) f'kjk,¡A

viuh lajpuk vkSj #fèkj&cgko dh nj ds lanHkZ esa bu rhuksa okfgdkvksa dh lajpuk esa
vkSj :f/j izokg dh xfr esa varj gksrs gSa] tSlk fd rkfydk 15-1 esa n'kkZ;k x;k gS %

iqjfdats ra=k

vfyan fuy;
caMy (HIS ds)

vfyan fuy;
uksM (ioZ)

mÙkstuk dk iSQyko
osxl raf=kdk

f'kjkuy vfyan
ioZ
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rkfyd 15-1 èkeuh] dsf'kdk vkSj f'kjk dh lajpuk vkSj dk;Z dh rqyuk

èkefu;k¡ dsf'kdk,¡ f'kjk,¡

#fèkj dks ân; ls nwj ys èkefu;ksa dks f'kjkvksa ls tksM+rh #fèkj dks ân; dh vksj ykrh gSA
tkrh gSA gSA rkfd #fèkj vkSj Årdksa ds

chp inkFkks± dk vknku&iznku gks
blesa Hkh dksf'kdk,a gksrh gSA

eè; dapqd eksVh vkSj buesa eè; dapqd ugha gksrhA eè; dapqd vis{kkÑr :i esa iryh
izR;kLFk is'kh Ård dh dksf'kdkvksa dk dsoy ,d Lrj gksrh gS vkSj mlesa dsoy FkksM+h lh
cuh gksrh gSA gksrk gS ,aMksFkhfy;e cukrk gh isf'k;k¡ gksrh gSaA dsoy FkksM+s&ls

gSA izR;kLFk js'ks ugha gksrsA izR;kLFk js'ks gksrs gSaA

/euh gksdj vèkZpanzkdkj ,d vèkZpanzkdkj dikV gksrk gS vèkZpanzkdkj dikV FkksM+s&FkksM+s
dikV ugha gksrsA varjky ij ekStwn gksrs gSa tks #fèkj

ds foijhr fn'kk esa cgus dks
jksdrs gSaA

jDr&nkc mPp gksrh gS #fèkj&nkc vojksgh (fxjus okyh) #fèkj&nkc de gksrh gS vkSj Lianh
vkSj /euh Lianh (Lianeku) gksrh gS vkSj Lianh ugha gksrhA ugha gksrhA
gksrh gSA

#fèkj rsth ls cgrk gSA #fèkj dh xfr ean gks tkrh gSA #fèkj ean xfr ls cgrk gSA

#fèkj dk vk;ru de #fèkj dk vk;ru mPp gksrk gSA #fèkj vk;ru c<+k gksrk gSA
gksrk gSA

#fèkj vkWDlhtfur] dsoy vkWDlhtfur vkSj fovkWDlhtfur #fèkj fovkWDlhtufr dsoy iQqIiQql

iQqÝiQql èkeuh dks NksM+djA nksuksa izdkj ds #fèkj fefJrA f'kjk dks NksM+djA

y?kq vodkf'kdk vfr ladh.kZ vodkf'kdk vodkf'kdk cM+h

èkefu;k¡ esa foHkkftr gksdj èkefudk,¡ (Arterioles) cukrh gSa vkSj fiQj os Hkh vkxs foHkkftr
gksdj dsf'kdk,¡ (capallaries) cukrh tkrh gSaA bl izdkj os lHkh Årdksa ds laidZ esa
vk tkrh gS vkSj dksf'kdkvksa dks #fèkj&IykTek ls rj fd, j[krh gSaA fp=k 15-4 esa #fèkj
dk og laHkkoh ekxZ fn[kk;k x;k gS tks èkefudkvksa] dsf'kdk&laLrj vkSj f'kfjdk (venule)

ds chp gks ldrk gSA dksf'kdk,a tqM+dj f'kfjdk,a cukrh gSaA f'kfjdk,¡ ckjhd&ckjhd
#fèkj&okfgdk,¡ gksrh gSa tks tqM+dj f'kjkvksa dk :i ys ysrh gSaA

V;wfud baVjuk

V;wfudk
ehfM;k

V;wfud ,DlVukZ
y?kq vodkf'kd

v
od

kf'
kd

k

baMksFkhfy;e

c`gr vodkf'kdk
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(i) izeq[k èkefu;k¡ vkSj f'kjk,¡

tks #fèkj 'kjhj esa ifjlapfjr gks pqdk gksrk gS mlds }kjk ys tk;h tkus okyh vfèkdka'k
O2 fudy pqdh gksrh gSA ;g fovkWDlhtfur #fèkj nks izeq[k f'kjkvksa }kjk okil ân;
esa igq¡prk gS ;s nks f'kjk,¡ gSa %

1- mèoZ egkf'kjk flj vkSj daèkksa (¾val ¾ Lda/) ls #fèkj ykrh gSaA

2- fuEu egkf'kjk 'kjhj ds fupys (fuEurj) Hkkx esa #fèkj ykrh gSA

;s nksuksa egkf'kjk,¡ nk,¡ vfyan esa [kqyrh gSa (fp=k 15-4 nsf[k,)A nk,¡ vfyan ds ladqfpr
gksus ij #fèkj ncko ds lkFk nk,¡ fuy; esa igq¡pk fn;k tkrk gSA

fp=k 15.4 èkefudk] dsf'kdk&tky vkSj f'kfjdk (y?kqf'kjk) ds chp #fèkj ds cgko dk ekxZ

nk,¡ fuy; ds ladqfpr gksus ij #fèkj iqQÝiqQl èkeuh (iYeksujh vkVZjh) esa iai dj fn;k
tkrk gS tks #fèkj dks iQsiQM+ksa esa ys tkrh gSA iQsiQM+ksa esa #fèkj vkWDlhtfur gks tkrk gS
vkSj iqQÝiqQl f'kjk (iYeksujh) }kjk okil ck,¡ vfyan esa vk tkrk gSA

rRi'pkr~ #fèkj ck,¡ vfyan ls ck,¡ fuy; esa vk tkrk gSA ck;k¡ fuy; #fèkj dks egkèkeuh
esa iai dj nsrk gSA ;g egkèkeuh ck;ha rjiQ ?kwe tkrh gS vkSj fiQj #fèkj dks lkjs 'kjhj
esa igq¡pkrh gSA

Åij fn;k x;k izokg&vkjs[k leLr ifjlapj.k ra=k esa #fèkj&ekxZ dk la{ksi.k n'kkZrk gSA

nksgjk ifjlapj.k
pw¡fd #fèkj ân; esa ls gksdj nks ckj izokfgr gksrk gS] bls nksgjk ifjlapj.k dgrs gSaA

(i) igys fovkWDlhtfur #fèkj 'kjhj ls ân; esa vkSj vkWDlhtfur #fèkj ân; ls 'kjhj
esa tkrk gSA

ân;

f'kjk

f'kjk,a

ylhdk dsf'kdk,a
Ård rjy ;k fyEiQ

Ård dksf'kdk,a

/efudk

/euh

jDr dsf'kdk,a

yfldk okfgdk

yfldk ioZ
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(ii) fovkWDlhtfur #fèkj ân; ls iQsiQM+ksa esa vkSj vkWDlhtfur #fèkj iQsiQM+ksa ls nksckjk ân;
esa vkrk gSA

,d iwjs ifjlapj.k esa] #fèkj nks ckj ân; esa ls gksdj xqtjrk gSµ,d ckj 'kjhj ls ân; esa vkSj
fiQj iQsiQM+ksa esa] vkSj nwljh ckj iQsiQM+ksa ls ân; esa vkSj fiQj 'kjhj esaA

ifjlapj.k ekxZ

igys 'kjhj ls ân; esa
(egkf'kjk Årkdsa ls cgqr de vkWDlhtu vkSj

CO2 ls Hkjiqj :f/j dks nk;ka vfyan esa gks tkrk gSA)
↓

f=koyu dikV [kqy tkrk gS
↓

nk;k¡ fuy;
↓

iqQÝiqQl èkefu;k¡
↓

(iqQIiqQl /efu;k¡ #fèkj dks iQsiQM+ksa rd ys tkrh gS rkfd  CO2 dks
ogha isQiQM+ksa esa NksM+ nsa vkSj O2 dks izkIr dj ysa)

↓

(iqQIiqQl f'kjk,¡ vkWDlhtfur #fèkj dks okil iqQIiqQl f'kjk,¡
ân; esa ck;k¡ vfyan esa ys tkrh gS)

↓

ck;k¡ vfyan

↓

f}oyu dikV

↓

ck;k¡ fuy;

↓

egkèkeuh

(vkWDlhtu ls yns Hkjiwj #fèkj dks 'kjhj ds fofHkUu Hkkxksa esa igq¡pkrh gS)
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iqQÝiqQl&èkeuh ,dek=k èkeuh gS ftlesa fovkWDlhtfur (de O2 okyk) #fèkj cgrk gSA

pw¡fd ;g okfgdk :f/j dks ân; ls nwj ys tkus dk dk;Z djrh gS blfy, /euh dgykrh
gSA

iqQÝiqQl f'kjk ,dek=k f'kjk gS ftlesa vkWDlhtfur (O2 ls Hkjiwj) #fèkj curk gSA

;g okfgdk :f/j dks ân; esa ys tkus dk dk;Z djrh gS vr% f'kjk dgykrh gSA

ikBxr iz'u 15.1

1- [kqys vkSj can izdkj ds ifjlapj.k okys tarqvksa dk ,d&,d mnkgj.k nhft, %

(i) [kqyk ifjlapj.k % .......................................................................................

(ii) can ifjlapj.k % .......................................................................................

2- ân; ds Hkhrj fuEufyf[kr dikV dgk¡ ij fLFkr gksrs gSa %

(d) f}oyu dikV % .......................................................................................

([k) f=koyu dikV % .......................................................................................

3- fuEufyf[kr ds uke crkb, %

(d) og lajpuk tgk¡ ls ân; ds Hkhrj ladqapu&rjax vkjaHk gksrh gS vkSj ân~ Lian
'kq: gksrk gSA
..................................................................................................................

([k) og lajpuk tks èkefu;ksa vkSj f'kjkvksa dks tksM+rh gSA
..................................................................................................................

(x) og #fèkj okfgdk tks vkWDlhtfur #fèkj dks iQsiQM+ksa ls ân; esa ykrh gSA
..................................................................................................................

(?k) og jDr okfgdk tks fovkWDlhtfur #fèkj dks efLr"d vkSj daèkksa ls ,df=kr
djds ân; esa igq¡pkrh gSA
..................................................................................................................

(ii) #fèkj ds la?kVd vkSj muds izdk;Z
#fèkj yky jax dk] xk<+k vkSj tjk&lk (gYdk) {kkjh; rjy gksrk gS tks gekjs 'kjhj esa
#fèkj&okfgdkvksa ds Hkhrj cgrk jgrk gSA #fèkj gekjs fy, D;ksa egÙoiw.kZ gS\ ;g blfy,
egÙoiw.kZ gS D;ksafdµ

1- ;g gekjs 'kjhj esa fofHkUu inkFkk± dk] tSlsµvkWDlhtu] iks"kd inkFkks±] gkWeksZuksa dk ifjogu
djrk gSA ;g vif'k"V inkFkks± dks Hkh o`Dd rd igq¡pkrk gSA

2- ;g jksxksa ls 'kjhj dh j{kk djrk gSA

3- ;g 'kjhj dk rkieku lkekU; cuk, j[krk gSA
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#fèkj ds la?kVd

#fèkd ,d rjy la;ksth Ård gS tks IykTek vkSj #fèkj dksf'kdkvksa ls cuk gksrk gSA

#fèkj

IyST+ek 55% dksf'kdh; la?kVd 45%
(nzo) yky #fèkj df.kdk,¡ (RBC)

'osr #fèkj df.kdk,¡ (WBC),
vkSj ifV~Vdk.kq (IysVysV~l&dsanzd jfgr]

ty 90% izksVhusa 10%
dksf'kdkvksa ds [kaM)

ls FkksM+k de
(d) thonzO; (IyST+ek)

;g gYds ihys jax dk nzo gksrk gS tks #fèkj&izksVhuksa] tSlsµ ,sYcwfeu] Xykscqfyu vkSj
iQkbfczukstu ls cuk gksrk gSA

izdk;Z % ;g fuEufyf[kr izdk;Z djrk gS %

1- ikpu ds mRiknksa dks NksVh vkarksa ({kqnzka=k&{kqnz + vka=k& small intestine)) ls fofHkUu
Årdksa rd igq¡pkrk gSA

2- Årdksa esa mRiUu gksus okys vif'k"V mRiknksa dks mRltZu (excretory) vaxksa rd igq¡pkrk
gSA

3- gkWeksZuksa dks var%lzkoh xzafFk;ksa ls muds y{; vaxksa rd igq¡pkrk gSA

4- Å"ek dks lkjs 'kjhj esa forfjr djds rkieku lkekU; cuk, j[krk gSA

5- #fèkj ds Ldanu (clotting-coagulation) ds fy, vko';d dkjd (iQkbfczukstu) iznku
djrk gSA

6- #fèkj esa rjy inkFkks± dks cuk, j[krk gS (IyST+ek izksVhuksa }kjk)A

7- #fèkj dk vEy&{kkj (csl&base) larqyu cuk, j[krk gSA

8- izfrjfiaMks (bE;wuksXykscqfyuksa) ds tfj, 'kjhj dks izfrj{k.k iznku djrk gSA ;s izfrfiaM
(,sfUVckWMh) ,d izdkj ds WBC }kjk cuk, tkrs gSa vkSj ckn esa bUgsa IyST+ek esa NksM+
fn;k tkrk gSA

([k) jDr&dksf'kdk,¡

#fèkj ds dksf'kdh; Hkkx ds rhu la?kVd gksrs gSaµyky #fèkj df.kdk,¡ (RBC)] 'osr #fèkj
df.kdk,¡ (WBC) vkSj ifV~Vdk.kq (IysVysV~l) uked dksf'kdk&[kaMA #fèkj&dksf'kdk,¡ vfLFk
eTtk esa curh gSaA budh fuekZ.k&izfØ;k dks jDrksRifÙk (jDr + mRifr) dgrs gSaA rkfydk
15-2 esa #fèkj dh lajpuk] dk;Z] dksf'kdh; la?kVdksa vkSj mudh mRifÙk ds ckjs esa ,d
vanktk fn[kk;k x;k gSA
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rkfydk 15-2 % #fèkj ds dksf'kdh; la?kVd

la?kVd mRifÙk la[;k dk;Z
dksf'kdk,¡@mm esa

jDrk.kq (yky #fèkj vfLFk eTtk 5]000]000 vkWDlhtu vkSj
df.kdk,¡) dkcZu MkbvkWDlkbM

dk ifjogu

'osrk.kq ('osr

#fèkj df.kdk,¡) vfLFk eTtk 4000&8000

&df.kdk.kq (Granulocytes)

'osr :f/j dksf'kdk (dqy ]] 4900 thok.kqvksa Hk{k.k
x.kuk dh 72%)

&mnklhujkxh (70%) ]] 105 fgLVSehu ds dk;Z ds
foijhr dk;Z (izfr
fgLVkfeu xq.k/eZ)

bvksflujkxh (1.5%) 35 fgLVSehu vkSj gsiSfju
mRiUu djrh gSA

{kkjdjkxh (0.5%)

([k) vdf.kdk.kq ]]

(Agronulocytes) (28%) vfLFk eTtk 280 thok.kqvksa dk Hk{k.k

&,dyk.kq (4%) (Hk{kdk.kq fØ;k)

&yfldk.kq (24%) vfLFk eTtk] 1680 izfrj{kk iznku djus
yfldkHk Ård ds fy, izfrfiaMksa dk
Iyhgk mRiknu

ifV~Vdk.kq vfLFk eTtk 2]50]00 #fèkj&Ldanu dk izkjaHku

D;k vkidks fuEufyf[kr #fèkj&fodkjksa dh tkudkjh gS\
1- jDrk.kqvksa (RBC) dh vfèkdrk (lkekU; ls vfèkd) → ikWyhlkbFkhfe;k
(cgqyksfgrk.kq jDrrk)
2- jDrk.kqvksa (RBC) dh deh (lkekU; ls de) → jDrkYirk (vjDrrk)
3- 'osrk.kqvksa (WBC) dh vfèkdrk (lkekU; ls vfèkd) → Y;wdhfe;k

(vfr'osrdksf'kdk jDrrk)
4- 'osrk.kqvksa (WBC) dh deh (lkekU; ls de) → Y;wdksihfu;k ('osr

dksf'kdk vYirk)

#fèkj&Ldanu (Fk+Ddk cuuk)

dHkh&u&dHkh vkidh Å¡xyh dVh gksxh vkSj vkius mlesa ls jDr cgrs ns[kk gksxkA vkius
ns[kk gksxk fd dqN feuVksa esa jDr cguk can gks tkrk vkSj ogk¡ ij jDr xk<+k gksdj ,d
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fiaM&lk cu tkrk gSA bl fiaM dks FkDdk dgrs gSaA bl izdkj jDr ds teus dks Ldanu
;k FkDdk cuuk dgrs gSaA ge HkkX;'kkyh gSa fd gekjk jDr FkDdk cudj cguk can dj
nsrk gSA ;fn ,slk u gksrk rks cgqr ekewyh ls ?kko esa ls bruk jDr cg tkrk fd O;fDr
ej tkrkA tc #fèkj&okfgdk,¡ {kfrxzLr gks tkrh gSa] rc vusd Øeor~ fØ;k,¡ gksrh gSa
ftuds iQyLo:i jDr cguk can gks tkrk gSA bl izfØ;k esa gksus okys fofHkUu pj.k bl
izdkj gSµ

FkzkWEcksIySfLVu + izksFkkWfEcu
(#fèkj ifV~Vdkvksa ls fudyrk gS) (,d IykTek izksVhu)

Ca++ vk;u

FkzkWfEcu
iQkbfczukstu → iQkbfczu

(IykTek $ izksVhu) (vfoys; js'ks)

(iQkbfczu $ jDrk.kq RBC) → FkDdk (LdSc)

jDr cgus dks can
dj nsrk gSA

gheksiQhfy;kµ,d vkuqoaf'kd jksx ftlesa ,slh fLFkfr cu tkrh gS fd jDr dk  FkDdk
(Ldanu) ugha cu ikrkA

jDr&oxZ (:f/j oxZ)
jklk;fud ǹf"V ls #fèkj pkj izeq[k lewgksa A, B, AB vkSj O esa ls fdlh ,d oxZ ds
varxZr vkrk gSA O;fDr dk #fèkj&oxZ vkthou ,d gh cuk jgrk gSa] D;ksafd fdlh Hkh
O;fDr esa ;s y{k.k mlds eka&cki ls vkrs gSaA ;s #fèkj&oxZ jDrk.kqvksa dh f>Yyh ij ekStwn
mu fo'ks"k izksVhuksa dh ekStwnxh ds dkj.k gksrs gSa ftUgsa izfrtu (antigen ,aVhtu) dgrs gSaA

fdlh fo'ks"k :f/j oxZ ds RBC dh dksf'kdk f>Yyh esa ekStwn izfrtu A, B vFkok
nksuksa gh izfrtu A vkSj B gks ldrk gS ;k dksbZ Hkh izfrtu ekStwn ugha gks ldrk gSA
nwljh rjiQ] #fèkj – IykTek esa izfrfiaM (antibody) a, b vFkok nksuksa a ,oa b ;k fiQj
gks ldrk gS dksbZ Hkh izfrfiaM u gksA izfrtu A izfrfiaM b ds lkFk vfHkfØ;k djrk
gS vkSj izfrtu B izfrfiaM a ds lkFk] ftlds iQyLo:i #fèkj dk xqPNu (;k laiqatu)
gks ldrk gSA

#fèkj&oxZ izfrtu izfrfiaM

A A b
B B a

AB A, B —

O — a, b

jDrkèkku
tc dHkh 'kjhj ls cgqr vfèkd jDr cg tkrk gS] tSls fd dksbZ nq?kZVuk gksus ij] jDr
lzko esa ;k fiQj 'kY; fpfdRlk ds nkSjku] rc fpfdRld fdlh LoLFk O;fDr (nkrk] donor)
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ls fy;k x;k jDr vknkrk (recipient) esa p<+k;k tkrk gSA bl izfØ;k dks jDrkèkku (Blood
transfusion) dgrs gSaA tc jDrkèkku djus dh vko';drk gksrh gS] rc p<+k, tkus okyk
jDr mlh lewg dks gksuk pkfg, rkfd mlds lkFk jksxh ds IyST+ek esa ekStwn izfrfiaM dksbZ
izHkko u Mky ldsA

;fn nkrk dk jDr vknkrk ds jDr ds lkFk Bhd ls esy ugha gks ikrk gS rks jDrkèkku
ij nkrk ds jDr dk vk'ys"k.k (agglutination) gks tkrk gSA

rkfydk 15.3 esa jDr oxks± vkSj muds jDrk/kus dh laHkkfork dks n'kkZ;k x;k gSA

xqPNu (Clumping) og izfØ;k gS ftlesa vknkrk ds IyST+ek esa fo|eku izfrfiaM
nkrk ds jDr ds 'osrk.kqvksa ds lkFk feydj iqat cu tkrk gSA

vk'ys"k.k (agglutination) og izfØ;k gS ftlds }kjk yky jDr dksf'kdkvksa dk
ml le; xqPNu gks tkrk gS tc mudh lrgksa ds izfrtu laiwjd izrjf{k;ksa ds
lkFk izfrfØ;k djrs gSaA

rkfydk 15-3 jDr&oxZ dk feyku] lqjf{kr vkSj vlqjf{kr jDrkèkku%

os tks vklkuh ls ,d& nkrk (ds jDr os jDr oxZ tks jDr
nwljs dk jDr izkIr dk jDr oxZ) izkIr ugha dj ldrs

dj ldrs gSaA

O, A, B, AB O —

A, AB A O, B

B, AB B O, A

A B AB O, A, B

mijksDr rkfydk n'kkZrh gS fd %

izkid ds nkrk dk jDr&oxZ
jDr&oxZ

oxZ oxZ oxZ oxZ

O A B AB lqjf{kr jDrkèkku

oxZ O

oxZ A �

oxZ B

oxZ AB jDrjukd jDrk/ku

mijksDr rkfydk n'kkZrh gS fd %
1- ‘O’ izdkj ds jDr&oxZ okys jDr dks fdlh Hkh vU; lewg okys O;fDr dks p<+k;k

tk ldrk gS] vkSj blhfy, bls lkfoZd nkrk (universal donor) dgrs gSaA bl jDr
oxZ O esa dksbZ izfrtu ugha gksrkA
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2- ‘AB’ izdkj ds jDr&oxks± okys jDr esa fdlh Hkh vU; lewg okys O;fDr dk jDr
p<+k;k tk ldrk gS vkSj blhfy, bls (lkfoZ vknkrk universal reciprent) dgrs gSaA
bl jDr oxZ ds jDr esa dksbZ izfrfiaM ugha gksrhA bl dkj.k ls vU; oxZ jDr oxks±
ds izfr fiaM fiaMksa ds lkFk dksbZ vfHkfØ;k ugha gksrh gSA

Rh dkjd (Rh factor) :
ABO izfrfiaMksa ds vykok] ,d vkSj jDr izksVhu gksrk gS ftlds ekStwn gksus ;k u gksus
ds vkèkkj ij O;fDr Rh+ vFkok Rh– gksrk gSA

xHkZorh ekrkvksa esa dHkh&dHkh Rh dkjd ls] (Rh factor) leL;k vk [kM+h gksrh gSA
,sls esa Rh+ Hkzw.k dk jDr ftldh ek¡ Rh– gks] xqPNu dk vR;f/d [krjk gksrk gSA Hkzw.k
dh Rh+ #fèkj dksf'kdkvksa ds izfr ek¡ ds 'kjhj esa izfrfiaM cu tkrs gSaA ;g izfØ;k ogka
gksrh gS tgka Hkzw.k :f/j vkSj ek¡ ds :f/j dk tjk&lh Hkh esy gks tkrk gSA

jDr&nkc (Blood pressure)

tSlk fd vki i<+ pqds gSa fd izdqapu (ân; ds ladqapu) ds nkSjku fuy; ladqafpr gks
tkrs gSa vkSj jDr dks cyiwoZd èkefu;ksa esa izokfgr dj nsrs gSa vkSj ;s èkefu;k¡ #fèkj dks
lkjs 'kjhj esa ys tkrh gSaA èkefu;k¡ esa izokfgr gks jgk #fèkj mudh izR;kLFk fHkfÙk;ksa ij
ncko Mkyrk gSA blh ncko dks jDrnkc (CyM izs'kj) dgrs gSaA

fuy;ksa ds ladqapu ds le; jDrnkc vfèkd Å¡pk gksrh gS vkSj mls izdqapu nkc (systolic
pressure) dgrs gSaA fuy;ksa esa tc f'kfFkyu gksrk gS rc ;g nkc ?kV tkrh gSA bl vis{kkÑr
fuEu nkc dks vuqf'kfFkyu nkc (diastolic pressure) dgrs gSaA jDrnkc dks ekius okys
;a=k dks fLiQXekseSuksehVj (Sphygmomanometer– xzhd sphygmos = pulus Lian + manus
= hand gkFk + meter izsaQp metre = measure = ekiuk) dgrs gSaA

jDr nkc ds iBukad 120@75 dk vFkZ gS fd O;fDr dk izdqapu nkc 120 mm ikjk
rFkk vuqf'kfFkyu nkc 75 mm ikjk gSA ,d LoLFk o;Ld dk iz:ih iBukad 120  ±5/
75 ± 5 mm ikjk gksrk gSA

vuqf'kfFkyu rFkk izdqapu nkcksa dk varj dykbZ ij èkefu;ksa dh èkM+du (FkzkWc) ds :i
esa eglwl fd;k tk ldrk gSA dykbZ ij bl èkM+du dks Lian (pulse) dgrs gSaA lkekU;
cksypky Hkh Hkk"kk esa Lian dks uCt ;k ukM+h dgrs gSa vkSj /M+du dh izfr feuV la[;k
dks ukM+h nj dgk tkrk gSA dykbZ ij ,d LFkku ds Åij eglwl dh tkus okyh èkM+du
(izdqapu ds dkj.k) dh izfr feuV la[;k dks Lian nj dgrs gSaA ;g la[;k ân~&Lianksa
dh la[;k ds cjkcj gksrh gS vFkkZr~ lkekU; O;Ld esa yxHkx 70 Lian izfr feuVA

ikBxr iz'u 15.2

1- fuEufyf[kr ds uke crkb, %

(i) #fèkj&dksf'kdkvksa ds cuus ds fy, iz;qDr gksus okyk 'kCn ---------------------------

(ii) IyST+ek esa fo|eku rhu izksVhusa

(i) --------------------- (ii) --------------------- (iii) ---------------------
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(iii) #fèkj&Ldanu esa Hkkx ysus okys #fèkj dksf'kdk ds [kaM --------------------------------

2- fjDr LFkkuksa dh iwfrZ dhft, %

(i) nkrk ls vknkrk dks #fèkj ds varj.k dks --------------------- dgrs gSaA

(ii) izfrtu -------------------------- ij ik, tkrs gSa] vkSj izfrfiaM --------------- ijA

(iii) O lewg okyk O;fDr dks #fèkj&oxZ@oxks± ------------------ okys O;fDr dk jDr p<+k;k
tk ldrk gSA

(iv) jDr nkc ekius okys ;a=k dks ------------------------- dgrs gSaA lkekU; jDrnkc okys
O;fDr dk iBukad yXkHkx ------------------- gksxkA

4- ylhdk&ra=k

gekjs 'kjhj esa nks izdkj ds ifjlapkjh rjy gksrs gSaµ#fèkj vkSj ylhdkA buesa ls igys (vFkkZr~ #fèkj)
ds ckjs esa vki Lo;a vius 'kjhj esa ns[k vkSj eglwl dj pqds gks] ysfdu ylhdk pw¡fd jaxghu
gksrh gSa] vr% vki bls 'kjhj ds ckgj fudyus ij Hkh ugha ns[k ikrs gSaA

;g ra=k Jà[kykvksa esa ikbZ tkus okyh 'kkf[kr okfgdkvksa ls vkSj ylhdk vaxkas ds lewg ls cuk gksrk
gSA vkb, bls le>saA jDr&dsf'kdkvksa rFkk varjkdksf'kdh; rjy (Årdksa dh dksf'kdkvksa ds chp
fon~;eku rjy) ds chp ,d lrr fofue; gksrk jgrk gSA dqN egÙoiw.kZ la?kVd tSls fd izksVhusa
vkfn tks varjkdksf'kdh; rjy ls okil #fèkj esa ugha tk lds] os ylhdk dksf'kdkvksa }kjk ylhdk
ds :i esa bl ra=k esa ys fy, tkrs gSa vkSj bl ra=k ds tfj, xnZu (xzhok) ds fupys Hkkx esa fLFkr
f'kjkvksa (v/kst=kqd f'kjk lodYosf;u csu) esa NksM+ fn, tkrs gSaA ylhdk dks :ikarfjr Ård
rjy ekuk tkrk gSA

ylhdk ,d LoPN] jaxghu nzo gksrk gS tks dsf'kdk fHkfÙk;ksa ls ckgj fudy vkrk gSA ylhdk 'kjhj
dh leLr dksf'kdkvksa ds lhèks laidZ esa cuk jgrk gSA (fp=k 15-5)A

fp=k 15.5 dsf'kdk,a vkSj ylhdk okfgdk

dsf'kdh; fHkfÙk;ksa }kjk IyST+ek
dk folj.k

mi;ksx eas yk;k x;k vkSj
vfrfjDr rjy ylhdk okfgfu;ksa
esa fudy tkrk gSA

xzafFk dksf'kdk }kjk
vo'kksf"kr

xzafFk dksf'kdk

yfldk okfguh

R.B.C.

dsf'kdk

dksf'kdkvksa ds lzko
dk ufydk esa
mRlftZr
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ylhdk ds izdk;Z

1- ;g mu Hkkxksa esa tgk¡ jDr ugha igq¡p ldrk] iks"k.k ,oa vkWDlhtu dh vkiwfrZ djrk
gSA

2- dksf'kdk ckávodk'kksa esa ls vfrfjDr Ård rjy dks fudky dj okil jDr esa Mky
nsrk gSA

3- {kqnzakrksa (NksVh vkar) esa ls olkvksa dks vo'kksf"kr dj mudk ifjogu djrk gSA

4- ukbVªkstuh vif'kf"Vksa dks ,df=kr djrk gSA

5- blesa ekStwn fyEiQkslkbV (yfldk.kq) ,oa izfrfiaM] thok.kqvksa dks gVkus esa lgk;rk djrs
gSaA

#fèkj vkSj ylhdk esa varj

#fèkj rFkk ylhdk esa vusd varj ik, tkrs gSa tSlk fd rkfydk 15-4 esa fn[kk, x,
gSa %

rkfydk 15-4 % #fèkj vkSj ylhdk esa varj

#fèkj ylhdk

1- bldk jax yky gksrk gS tks 1- jaxghu
gheksXyksfcu ds dkj.k gksrk gSA

2- rhozrk ls izokfgr gksrk gSA 2- izokg cgqr èkhek

3- blesa jDrk.kq] 'osrk.kq] 3- blesa IyST+ek rFkk WBC’s gksrs gSaA
ifV~Vdk.kq rFkk IyST+ek gksrk gSA

4- #fèkj izokg dk ekxZ 4- ylhdk izokg dk ekxZ

ân; Ård vodk'k

↓ ↓

èkefu;k¡ ylhdk dsf'kdk,¡

↓ ↓

dsf'kdk,¡ ylhdk okfgdk,¡

↓ ↓

f'kjk,¡ v/kst=kqd (lcDysfo;u) f'kjk

↓ ↓

ân; ân;

iQiQksyk iM+us ij mlesa tks LoPN jaxghu rjy bdV~Bk gks tkrk gS og ylhdk gh
gksrk gS] vkSj og ylhdk ogk¡ mlds uhps fLFkr Årdksa dks lqj{kk iznku djrk gSA
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ylhdk&ra=k vusd ylhdk&okfgfu;ksa] ylhdk ioZ rFkk ylhdk okfgdkvksa ls cuk gksrk gSA
bl ra=k esa iai djus okyk ân; tSlk dksbZ vax ugha gksrkA ;g rjy is'kh&xfr;ksa ds }kjk
èkDdk fn, tkus ij izokfgr gksrk gSA

ylhdk ioZ leLr 'kjhj esa iQSyh gksrh gSaA ;s [kkl rkSj ls xzhok (xnZu)] dk¡[k (cxyksa)
rFkk tka?kksa esa dsafnzr gksrh gSaA

fp=k 15.6 ylhdk&okfgdk,¡ vkSj yfldk&xzafFk;k¡

ylhdk&ioZ

izR;sd ylhdk&ioZ Årdksa dk ,d xqPNk gksrk gS ftlds Hkhrj vusd ylhdk.kq fo|eku
gksrs gSaA ;s ioZ NUuk (fuL;and&fiQYVj) tSlk dk;Z djrs gSa ftlesa ;s thok.kq] okbjl d.kksa
rFkk dSalj&dksf'kdkvksa dks Nkurs&gVkrs tkrs gSaA rnqijkar buesa fVds&cls ylhdk.kq rqjar jksxtud
jksxk.kqvksa ij vkØe.k djrs gSaA Iyhgk (frYyh) vkSj VkWfUly Hkh ,sls gh ylhdkHk (ylhdk
tSlk) vax gSaA

Iyhgk (spleen)

;g lcls cM+k ylhdkHk (ylhdkuqek) vax gS vkSj ;g fuEufyf[kr dk;Z djrk gS %

(i) jDrksRifÙk (gheksIokWMfll xzhd&gkse = :f/j + i~okbfVdksl = mRiknu] tuu] cukuk)
jDr&dksf'kdkvksa dk cuukA

(ii) iqjkuh iM+ xbZ vkSj f?klh&fiVh #fèkj&dksf'kdkvksa dks u"V djukA blfy, bls RBC
dk ^dfczLrku* dgk tkrk gSA

(iii) #fèkj dk HkaMkj.kA

(iv) thok.kq Hk{k.k dj lqj{kk iznku djukA

15.5 izfrj{kk (Immunity)

izfrj{kk 'kjhj dh ml {kerk dk uke gS ftlesa 'kjhj] jksx iSnk djus okys inkFkks± (thoksa)]
ds gkfudkjd izHkkoksa dk izfrjksèk djrk gS vFkok muls vius dks cpkrk gSA

yfldk ioZ

ylhdk ra=k

o{kh; okfguh

nk;h ylhdk okfguh
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dksbZ Hkh ,slk inkFkZ tks 'kjhj esa Åij crk, x, izdkj dh vuqfØ;k iSnk djrk gS izfrtu
(antigen) dgykrk gSA ;s izfrtu dbZ izdkj ds gks ldrs gSa tSlsµthok.kq] okbjl vFkok
,sytZu (allergen–,sythZ mRiUu djus okyk) (tSls fd ijkx d.k)A

'kjhj dh mik;p;h vuqfØ;k ds mÙkj esa izfrfiMksa dk mRiknu djus okyk dksbZ Hkh inkFkZ
izfrtu dgk tkrk gSA ;g izfrtu thok.kq fo"kk.kq ;k ,sytZu (tSls ijkxd.k) ftlds dkj.k
,sythZ gksrh gSA izfrtu izfrfiaMksa dh lgk;rk ls gh 'kjhj dh lqj{kk djus esa l{ke gksrk
gSA izfrfiaMks dk mRiknu ylhdk.kqvksa (WBC) ls gksrk gSA

izfrj{kk nks izdkj dh gksrh gSµ,d izkÑfrd vkSj nwljh vftZrA izkÑfrd izfrj{kk (Natural
immunity) tUetkr gksrh gSA vftZr izfrj{kk (Acquired immunity) thoudky ds nkSjku
mRiUu gksrh gSA ;s ;k rks fdlh jksx ds gks tkus ls vFkok Vhdkdj.k (Vaccination) ds
dkj.k iSnk gksrh gSA

vftZr izfrj{kk nks izdkj dh gksrh gS %

(d) lfØ; izfrj{kk (Active immunity)µ;g fdlh jksxtud ds dkj.k mRiUu jksx ds
izHkko ds iQyLo:i curh gSA blesa 'kjhj izfrfiaM cukrk gS tks jDr esa ekStwn jgrs
gSa vkSj ml fof'k"V jksxtud vFkok jksx iSnk djus okys tho ds vkSj vkxs gks ldus
okys laØe.k dks jksdrh gSA

nqcZy fd, x, jksxk.kqvksa ls ;qDr oSDlhuksa (Vaccines) ls Hkh lfØ; izfrj{kk iznku
gksrh gS tSls fd DPT dk oSDlhu nsus ls fMÝFkhfj;k (diphtheria), dkyh [kk¡lh
(pertussis) rFkk fVVsul (tetanus) ds fy, izfrj{kk cu tkrh gS vkSj {k;jksx ds
fy, izfrj{kk iSnk djus ds fy, BCG oSDlhu fn;k tkrk gSA

;fn ^fpdu&ikWDl* (NksVh ekrk)] pspd vFkok [kljk dk jksx ,d ckj gks tk,
rks mlls Hkh O;fDr ds 'kjhj esa ml jksx ds fy, izfrj{kk cu tkrh gSA bl izdkj
dh izfrfØ;k lkekU;r% vkthou cuh jgrh gSA

([k) fuf"Ø; izfrj{kk (Passive immunity)µ;g izfrj{kk rS;kj'kqnk izfrjfiaMksa (tks vU;
izkf.k;ksa ls izkIr fd, x, gksrs gSa) dk batsD'ku nsus ls izkIr gksrh gSa bl izdkj dh
izfrj{kk vYi&dkfyd gksrh gSA ,saVhfVVusl lhje (antititanus serum) (ATS) ls fVVsul
ds izfr vLFkk;h izfrj{kk izkIr gks tkrh gSA

oSDlhu izfrtu dk gh ,d uewuk gS tks bruk NksVk gksrk gS fd mlls jksx rks iSnk
ugha gksrk] ysfdu izfrfiaM cukus ds fy, i;kZIr gksrk gSA vusd jksxksa ds oSDlhu cuk,
tk pqds gSa] tSlsµiksfy;ks] duiQsM+ (;k xylqvk&eEIl)] [kljk] fVVusl] fMIFkhfj;k]
gStk vkfn ds fy,A

izfrj{kk&ra=k dh dksf'kdk,¡

ylhdk.kq izfrj{kk ra=k dh dksf'kdk,¡ gksrh gSaA ylhdk.kq izeq[k :i ls nks izdkj ds gksrs
gSaµT- dksf'kdk,¡ vkSj B- dksf'kdk,¡A ;s nksuksa gh izdkj dh dksf'kdk,¡ vfLFk eTtk esa
mRiUu gksrs gSaA



fVIi.kh

 393

nsg&rjy inkFkks± dk ifjlapj.k

thofoKku

ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

T- dksf'kdk,¡ B- dksf'kdk,¡

1- Fkkbel xzafFk esa ifjiDo ylhdkHk vaxksa esa] tSls Vkaflyksa vkSj ifj'ksf"kdk esa
gksrh gSaA ifjiDo (visfUMDl) gksrh gSaA

2- ;s dksf'kdk,¡ izfrtuksa dks igpku ,aVhtuksa dh igpku viuh lrg ij xzkgh
dj mUgsa u"V dj nsrh gSaA vaxksa ds }kjk djrh gSaA

3- lhèks vkØe.k djrh gSaA vkØe.k ds fy, cM+h la[;k esa izfrfiaM
mRiUu djrh gSaA

4- thou dky 3-4 o"kZ dk izfrfiaM FkksM+s gh le; rd jgrh gSA
gksrk gSA

fdlh&fdlh O;fDr esa T- dksf'kdk,¡] ;k B- dksf'kdk,¡ vFkok nksuksa gh dksf'kdk,¡ ekStwn
ugha gksrhaA ,sls O;fDr;ksa esa laØe.k gksus dh laHkkouk vfèkd gksrh gSA

izfrj{kk U;wurk ls lacafèkr fodkj

izfrj{kk&vuqfØ;k esa gksus okys nks"k] pkgs os oa'kkxr gks] tUetkr gks ;k fiQj vftZr
gksa] izfrj{kk U;wurk fodkj dgykrs gSaA

bl izdkj ds fodkjksa ds nks lkekU; mnkgj.k gSa SCID rFkk AIDSA SCID (Severe Combined

Immunodeficiency) T- dksf'kdkvksa rFkk B- dksf'kdkvksa nksuks gh ds u gksus ls iSnk gksrk
gSA ;g fodkj tUetkr gksrk gSA

AIDS (,M~l) (mikftZr izfrj{kk U;wurk lay{k.k&Acquired Immunodeficiency Syn-

drome)–blesa HIV (human immunodeficiency virus) vFkkZr~ ekuo izfrj{kk U;wurk fo"kk.kq
ds }kjk T- dksf'kdkvksa dh la[;k esa Hkkjh deh gks tkrh gS rFkk varr% izfrj{kk&ra=k u"V
gks tkrk gSA

vkidks tkuuk pkfg,

,M~l bu dkj.kksa ls gks ldrk gS %

1- fdlh HIV ls laØfer O;fDr ds lkFk ;kSu laidZ lsA

2- HIV xzLr O;fDr;ksa ls fy, x, jDr ls jDrkèkkuA

3- HIV ihfM+rksa rFkk u'kk djus okyksa (eknd nzO; O;lfu;ksa) ds lkFk lanwf"kr lqbZ;ksa
dk ,d&nwljs ds }kjk bLrseky fd;k x;kA

4- laØfer ek¡ ls vijk (IySlsaVk) ds }kjk xHkZLFk f'k'kq esa igq¡pukA

15.6 #fèkj vkSj ân; ls lacafèkr fodkj

yksxksa dks mPp jDrnkc ls ihfM+r gksrs gq, vkius lquk gksxkA bu yksxksa esa] jDrnkc lkekU;
(120@75) ls vfèkd gksrh gSA mPp jDrnkc dh fLFkfr dks gkbijVsa'ku (hypertension)

dgrs gSaA mPp jDrnkc dk lacaèk vkerkSj ls ruko] eksVkik] vfèkd vk;q rFkk vuqfpr
vkgkj djus ls gksrk gSA
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ân; ls lac) vU; fodkj gSa ,sFksjksLdysjksfll (Atherosclerosis) vkSj vkVsZfjvksLDysjksfll
(Arteriosclerosis)A dHkh&dHkh] fo'ks"k :i ls tcfd yach vofèk rd vR;fèkd ek=kk
esa ryk gqvk Hkkstu fd;k tk,] rc èkefu;ksa dh Hkhrjh fHkfÙk esa olk teus yxrk gSA
bl izdkj ds teko dks ,sFksjksek (atheroma) dgrs gSa vkSj fodkj dks ,FksjksLDysjksfll]
blds dkj.k ân; dks jDr igq¡pkus okyh èkefu;ksa dh vodkf'kdk l¡djh iM+ tkrh gS
ftlds iQyLo:i ân; dh lkekU; dk;Z iz.kkyh xM+cM+k tkrh gSA

c<+rh gqbZ vk;q ds lkFk&lkFk] èkefu;ksa dh fHkfÙk;k¡ l[r gks tkrh gSa vkSj muesa yphykiu ugha
jgrkA blds vykok] ân; dks jDr igq¡pkus okyh èkefu;ksa dh fHkfÙk;k¡ ds Hkhrj dh rjiQ olk
tek gks tkrh gSA bl fLFkfr dks vkVsZfjvksLdsyjksfll /euh dkfBU; dgrs gSa ftlds dkj.k ân;
dh lkekU; dk;Z iz.kkyh xM+cM+k tkrh gSA bl fLFkfr ls fuiVus ds fy,] ân; dh èkefu;ksa dh
vodkf'kdk dks mlds Hkhrj uyh dk ,d VqdM+k (LVsaV) yxk dj pkSM+k dj fn;k tkrk gSA bls
cWywfuax ,saft;ksIykLVh (cywu }kjk okfgdk la/ku&deZ) dgrs gSaA dHkh&dHkh èkeuh dks gh
cnyuk iM+rk gS vkSj bl mipkj dks ^gkVZ ckbZ ikl* (Heart by-pass ân~ miekxZ) dgrs gSaA

b lh th ECG

bysDVªksdkfMZ;ks (fon~;qrân~ys[kh) og e'khu gS tks ân~Lian dks ,d xzkiQ ds :i esa fjdkWMZ
dj ldrh gSA bl xzkiQ dks bySDVªksdkfMZ;ksxzke (Electrocardiagram ECG) dgrs gSaA ECG

(Electrocardiagram) dh lgk;rk ls fpfdRld ;g irk yxk ldrk gS fd ân; dk
dkSu&lk d{k Bhd izdkj ls ladqfpr vFkok f'kFkfyr ugha gks jgk] vkSj mlh ds vuqlkj
og mipkj dk lq>ko nsrk gSA

ikBxr iz'u 15.3

1- fjDr LFkkuksa dh iwfrZ dhft, %

(i) #fèkj&dsf'kdkvksa esa ls ckgj fudyus okys LoPN] jaxghu rjy dks--------------dgrs
gSaA

(ii) ylhdk&ra=k esa ------------------------- ylhdk ioZ vkSj -------------- gksrs gSaA

(iii) ylhdk&xzafFk;ksa esa vla[; ----------------------- dksf'kdk,¡ gksrh gSa tks thok.kqvksa ij
vkØe.k djrh gSaA

2- vius 'kjhj ds ,d ylhdkHk&vax dk ,d mnkgj.k nhft,A

............................................................................................................................

3- izfrj{kk U;wurk lay{k.k ds nks mnkgj.k nhft,A

............................................................................................................................
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4- vius izfrj{kk&ra=k ds nks izdkj ds ylhdk.kqvksa ds uke fyf[k,A

............................................................................................................................

5- ân; ls lacafèkr nks fodkjksa ds uke crkb,A

............................................................................................................................

vkius D;k lh[kk

ifjlapj.k nks izdkj dk gksrk gSµcan vkSj [kqyk gqvkA

ifjlapj.k&ra=k esa is'kh; iai (ân;)] uyh tSlh okfgdk,¡ (#fèkj&okfgdk,¡) vkSj ifjlapkjh
rjy (#fèkj] ylhdk) gksrs gSaA

#fèkj xSlksa ds ifjogu esa] vif'k"V inkFkks± ds ,d=khdj.k esa] 'kjhj ds rkieku dks cuk, j[kus
esa vkSj jksxksa ls cpko djus esa lgk;rk djrk gSA

ân; esa dqpu dh rjaxs AV ioZ ls SV ioZ rd vksj fgl&caMy ds ioZ ls iqjfdats js'ks rd
tkrh gSA

#fèkj&okfgdk,¡ gSaµèkefu;k¡] dsf'kdk,¡ vkSj f'kjk,¡A

mèoZ vkSj fuEu egkf'kjk,¡ fovkWDlhtfur #fèkj dks ân; esa ykrh gSA iqQÝiqQl f'kjk
(vkWDlhtfur) #fèkj dks ân; esa ykrh gS vkSj egkèkeuh #fèkj dks 'kjhj ds fofHkUu Hkkxksa
esa igq¡pkrh gSA

#fèkj ds mRiknu dks jDrksRifÙk dgrs gSa tks vfLFk&eTtk esa gksrh gSA

#fèkj esa IyST+ek vkSj dksf'kdk&la?kVd (jDrk.kq] 'osrk.kq vkSj ifV~Vdk.kq) gksrs gSaA

ABO #fèkj&lewg ra=k esa] O lewg okyk O;fDr lkfoZd nkrk gksrk gS vkSj AB lewg okyk
O;fDr lkfoZd vknkrk gksrk gSA

jDrkèkku ds le; vkSj xHkZorh ek¡ ds lanHkZ esa Hkh Rh dkjd #fèkj okxks± ds feyku egÙoiw.kZ
gksrk gSA

,d LoLFk O;fDr dh lkekU; jDrnkc 120 ± 5/75 ± 5 mm ikjk gksrh gS vkSj bls
fLiQXekseSuksehVj ls ekik tkrk gSA

dsf'kdkvksa ls ckgj vk tkus okys LoPN jaxghu rjy dks ylhdk dgrs gSaA

Iyhgk (spleen–frYyh) rFkk VkWfUly ylhdk xzafFk;ksa ds mnkgj.k gSa vkSj muds Hkhrj
ylhdk.kqvksa (T- dksf'kdkvksa rFkk B- dksf'kdkvksa) ik, tkrs gSaA

izfrj{kk ra=k ds fodkj jksx ds izfrjks/ {kerk dks de dj nsrs gSaA SCID ,d tUetkr izfrj{kk
U;wurk fodkj gS ,M~l bl izdkj dk nwljk fodkj gS tks HIV uked fo"kk.kq ds dkj. gksrk
gSA

gkfudkjd inkFkks± ls Lo;a dks lqjf{kr j[kus dh 'kjhj dh {kerk dks izfrj{kk dgrs gSaA
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1- fuEu esa ls izR;sd dk ,d&,d dk;Z crk,¡ %

(d) 'osrk.kq ([k) ifV~Vdk,¡ (x) IykTek

2- jDr ds Ldanu esa gksus okys fofHkUu pj.kksa dks ,d izokg pkVZ }kjk n'kkZb,A

3- AB jDr lewg okys O;fDr dks lkoZf=kd izkid D;ksa dgk tkrk gS\

4- izdqapuh rFkk vuqf'kfFkyuh nkc fdUgsa dgrs gSaA ,d lkekU; o;Ld ekuo esa buds
eku fdrus&fdrus gksrs gSa\

5- ylhdk rFkk jDr esa dksbZ rhu varj crkb,A

6- izfrj{kk fdls dgrs gSa\ lfØ; rFkk fuf"Ø; izfrj{kk esa varj crkb,A

7- (i) mPp jDrnkc vkSj (ii) ,sFksjksLDysjksfll D;k gksrs gSa\

8- ECG D;k gksrk gS vkSj D;k dk;Z djrk gSA

ikBxr iz'uksa ds mÙkj

15-1 1- (i) >haxk] dhV] vkfn
(ii) d'ks#dh izk.kh] tSlsµekuo] eNyh] i{kh

2- (i) ck,¡ vfyan vkSj ck,¡ fuy; ds chp
(ii) nk,¡ vfyan vkSj nk,¡ fuy; ds chp

3- (i) f'kjk&vfyan xzafFk] (ii) dsf'kdk,¡] (iii) iqQÝiqQl f'kjk
4- mèoZ egkf'kjk

15-2 1- (i) jDrksRifÙk
(ii) ,sYcqfeu] Xykscqfeu vkSj iQkbfczukstu
(iii) ifV~Vdk,¡

2- (i) jDrèkku
(ii) 'osrk.kq dh dksf'kdk f>Yyh_ IykTek
(iii) dsoy #fèkj&lewg O ls
(iv) fLiQXeksesuksehVj 120 ± 5/7 ± 5 mm ikl

15-3 1- (i) ylhdk
(ii) ylhdk okfgdk,¡ vkSj ylhdk&okfgfu;k¡
(iii) ylhdk.kq

2- frYyh (Spleen) rFkk Vkafly
3- SCIB vkSj AIDS

4- T dksf'kdk,¡] B dksf'kdk,¡
5- mPp jDrnkc] ,sFksjksLdysjksfll] vkfVZvksLDysjksfll (dksbZ nks)A
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16

lapyu ,oa xfr

xfr fdlh tho dk vFkok mlds fdlh Hkkx dk] viuh ewy fLFkfr ls vLFkk;h vFkok LFkk;h
foLFkkiu gksrk gSA ;g xfr fdlh ckg~; vFkok vkarfjd dkjd }kjk mn~nhiu ds izfr ,d
vuqfØ;k ds :i esa gksrh gSA nwljh rjiQ] lapyu laiw.kZ tho ds ,d LFkku ls nwljs LFkku ij tkus
dks dgrs gSaA xfr djuk rFkk lapyu lHkh izkf.k;ksa] izksVksfDVLVk vkSj fuEurj ikniksa ds
pychtk.kqvksa vkSj py;qXedksa dk fof'k"V y{k.k gSA

mís';

bl ikB dk vè;;u djus ds ckn] fo|kFkhZ fuEufyf[kr dj ldsaxs&

bl ckr ij tksj ns ldsaxs fd xfr lHkh tho/kfj;ksa dh ,d egRoiw.kZ y{k.k gS_

bl ckr ij tksj ns ldsaxs fd lapyu izksVksfDVLVk] oqQN fuEurj ikS/ksa ds ;qXedksa vkSj
chtk.kqvksa rFkk izkf.k;ksa dh fof'k"Vrk gS_

mnkgj.kksa dh lgk;rk ls xfr vkSj lapyu esa varj crk ldsaxs_

izksVksfDVLVk vkSj izkf.k;ksa esa xfr vkSj lapyu ds vaxd ds :i esa i{Hkke vkSj d'kkHk dh
dk;Ziz.kkyh dh O;k[;k dj ldsaxs_

izkf.k;ksa esa lapyu vaxksa ds :i esa dadky vkSj isf'k;ksa dh igpku dj ldsaxs_

isf'k;ksa dh lajpuk vkSj dk;Z iz.kkyh dk o.kZu dj ldsaxs_

ladqpu'khy izksVhuksa ds izdkj vkSj is'kh ladqpu esa mudh Hkwfedk dk o.kZu dj ldsaxs_

is'kh&ladqpu dh fØ;kfof/ dh O;k[;k dj ldsaxs_

ekuo dadky&ra=k dh :i&js[kk izLrqr dj ldsaxs rFkk mlds fofHkUu Hkkxksa ds dk;ks± dh ppkZ
dj ldsaxs_

is'kh vkSj dadky&ra=kksa ls lacaf/r fodkjksa tSls ek;LFkhfu;k xzSfcl] fVVSuh] is'kh; nq"iks"k.k
(nq%iks"k.k) eLdqyj fMLVªkWiQh] laf/'kksFk] vfLFk&lqf"kjrk vkSj xkmV dk laf{kIr o.kZu dj
ldsaxsA
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16.1 xfr vkSj lapyu

fuEufyf[kr mnkgj.kksa ij è;ku nhft, %

(i) viuh Hkqtk lsc mBkus ds fy, vkxs dh rjiQ c<+krs gSa] vFkok viuk psgjk [kqtykus ds
fy, Hkqtk dks eksM+rs gSaA

(ii) tc vki xkrs gSa rks vkidh ftg~ok fgyrh&Mqyrh gS] dqÙks viuh nqe fgykrs gSa] dhM+s idM+us
ds fy, esa<d viuh ftg~ok dks iqQrhZ ls vkxs dh rjiQ fudkyrk gSA

(iii) eNyh dk Dykse&vkoj.k ty&/kjk dks [khapus ds fy, mQij&uhps iQM+iQM+krk gSA

(iv) dksf'kdkvksa ds Hkhrj dksf'kdknzO; dk izokgA

mQij xfr ds dqN mnkgj.k fn, x, gSa u fd lapyu dsA lapyu esa izk.kh ;k izksVkstksvku izk.kh
vFkok fdlh 'kSoky dk laiw.kZ 'kjhj viuh ewy fLFkfr ls vU; fLFkfr esa pyk tkrk gSA
,ddksf'kdh; thoksa] tSls thok.kq vkSj izksVksfDVLVk esa fof'k"V vaxdksa ds] tSls d'kkHkksa vkSj
i{Hkkeksa ds dkj.k lapyu gksrk gSA bu vaxdksa dh lw{en'khZ lajpuk dk viuh ikB~; iqLrdksa ds
ikB 4] ^dksf'kdk lajpuk ,oa izdk;Z* ls fiQj ls Lej.k dhft,A 'kqØk.kqvksa] uj ;qXedksa esa ,d
d'kkfHkd iwaN gksrh gS ftldh lgk;rk ls os xfr djrs gSaA cgqdksf'kdh; izkf.k;ksa esa ekSyLdk izk.kh
vius is'kh&ikn dh lgk;rk ls pyrs gSa vkSj LVkjfiQ'k vius uky&ikn dh lgk;rk ls i{kh isf'k;ksa
dh lgk;rk ls mM+rs gSa vkSj vU; tUrq isf'k;ksa dh enn ls pyrs ;k nkSM+rs gSaA

ikBxr iz'u 16-1

fuEufyf[kr dks vki D;k dgsaxs xfr (x) vFkok lapyu (lap)\

1. gkFkh isM+ksa dh Vgfu;ka mBkus ds fy, viuh lwaM dk bLrseky djrk gS ( )

2. xk; efD[k;ka Hkxkus ds fy, viuh iwaN dk mi;ksx djrh gS ( )

3. pwgk nkSM+dj lqjk[k esa izos'k dj tkrk gS ( )

4. e/qefD[k;ka ijkx dh [kkst esa vius NÙks dks NksM+dj ckgj fudyrh gSa ( )

5. tkWu iqQVckWy dks fdd ekjdj xksy esa Mky nsrk gS ( )

6. fcYyh dwndj f[kM+dh ij igqap tkrh gS ( )

16.2 lapkyu ds fy, xfr ds izdkj

16-2-1 i{ekHkh xfr;ka

i{ekHk lw{e jkse tSls izoFkZ gksrs gSa] tks xfr'khy gksrs gSa vkSj dksf'kdk dh lrg ls ckgj dh rjiQ fudys
gq, gksrs gSaA i{ekHkh izksVkstksvk tSls vis{kkÑr NksVs vkdkj ds izkf.k;ksa esa] i{ekHk lapyu esa lgk;rk djrs
gSaA tarqvksa esa] i{ekHk rjy inkFkks± vkSj inkFkks± dks vkxs /dsyus esa lgk;rk djrs gSaA
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i{ekHk ,d fo'ks"k izdkj ls Lianu djrs gsa tks d'kkHk ls fHkUu gksrk gSA oSls rks nksuksa dh vkarfjd
lajpuk ,d gh rjg dh gSA i{ekHk&Lianu dk vkjaHk ,d fn'kk esa ,d rhoz LVªksd ds :i esa gksrk
gS ftls izHkkoh LVªksd dgrs gSa vkSj rc i{ekHk ihNs dh rjiQ eqM+dj okil viuh ewy fLFkfr
esa igqap tkrk gSA bl nwljs LVªksd dks iqu%izkfIr LVªksd dgrs gSa fp=k 16.1(a) vkSj (b) i{ekHk
Lianu ds nkSjku ty i{ekfHkdh lrg ds lekarj vkxs dh rjiQ /dsy fn;k tkrk gSA

fp=k 16.1(a) iSjkehf'k;e esa lapyu Bksl (eksVh) js[kk lkekU; fn'kk dk izfrfuf/ gSA

fp=k 16.1(b) A – i{ekHk dk izHkkoh LVªksd] B – i{ekHk dk iqu% izkfIr LVªksd]
C – i{ekHkksa dh ,d iafDr dk esVkØksul ygjnkj xfr

16-2-2 d'kkHkh xfr

,d d'kkHk yach] d'kk ;k pkcqd tSlh lajpuk gksrh gS] tgka i{Hkke laiw.kZ lrg ij fLFkr gksrs
gSa] ogha d'kkHk dksf'kdk ds ,d Nksj ij vf/dka'kr% ,dy :i ls vFkok de la[;k esa ik,
tkrs gSaA d'kkHk d'kkHkh izksVktksvk izkf.k;ksa esa] tSls ;wXyhuk vFkok DySekbMkseksuSl ljh[ks 'kSokyksa
esa rFkk vf/dka'k izkf.k;ksa ds 'kqØk.kqvksa esa ik, tkrs gSaA ,d d'kkHk lefefr :i ls lkai dh Hkkafr
xfr djrk gS vkSj d'kkHk ds va'k yackbZ ds lekarj ty dks vkxs dh vksj /dsyrk gSA ns[ksa viuh
ikB~; iqLrd ds ekWM~;wy 1] ikB 2] ;wfuV 2-2-2 esa ;wXyhuk vkSj DySekbMksekukl ds d'kkHk fp=kA
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1. viuh ikB~; iqLrd ds ikB 4 esa fn, vuqlkj i{ekHk vkSj d'kkHk dh vkarfjd lajpuk esa
lekurk dk o.kZu djsaA

2. izHkkoh LVªksd D;k gS\ tSlk fd i{ekHkh xfr esa n'kkZ;k x;k gs crk,a fd fdl LVªksd dks iqu%
izkfIr LVªksd dgk tkrk gS\

3. d'kkHk vkSj i{ekHk dh fLFkfr vkSj la[;k ds lanHkZ esa nksuksa esa varj crkb,A

16-3 izkf.k;ksa esa is'kh; xfr;ka

16-3-1 is'kh lajpuk

is'kh&mQrd ds ckjs esa vki igys gh ikB 5] ekWM~;wy1] ;wfuV 5-3-3 esa i<+ pqds gSaA bl ikB dks
vki fiQj ls nksgjkb, vkSj jsf[kr is'kh ds js'kksa dh lajpuk dks if<+,A bu isf'k;ksa dks dadky
isf'k;ka Hkh dgrs gSa D;ksafd ;s vfLFk;kas ij yxh gksrh gSa rFkk iknksa esa gksus okyh xfr ds fy,
mÙkjnk;h gSaA

fp=k 16-2 dadky is'kh

jsf[kr is'kh js'ks caMyksa vFkok iwfydkvksa ds Hkhrj iSd gksrs gSaA ;s iwfydkvksa ds pkjksa rjiQ l[r
;ksth mQrd dk vkoj.k gksrk gSA iwfydk,a isf'k;ksa ds :i esa lewgc¼ gksrh gSaA izR;sd is'kh
dadky Hkh pkjksa rjiQ ls ckjhd ;ksth mQrd ls f?kjh gksrh gSa tSlk fd fp=k esa fn[kk;k x;k gSA
vius fljksa ij isf'k;ka vfLFk;ksa ij ,d vU; izdkj ds ;ksth mQrd }kjk tqM+h gksrh gSa] ftls daMjk
dgrs gSaA bl izdkj daMjk ,d vfLFk dks vkSj ,d is'kh dks tksM+rh gSA

16-3-2 is'khrarq (ek;ksfiQykesaV)

,d is'kh dksf'kdk viuh yach vkÑfr ds dkj.k] ftls is'kh js'kk Hkh dgrs gSa] cgqdsanzd;qDr gksrh
gS rFkk mlesa vusd is'kh js'ks Hkh gksrs gSa] tks is'kh rarqvksa ds cus gksrs gSaA is'kh rarq izksVhuksa ls cus
gksrs gSa tks nks izdkj dh gksrh gSa

1- ek;ksflu izksVhu ds cus eksVs rarq] vkSj

2- ,sfDVu izksVhu ls cus irys rarqA

ek;ksflu vkSj ,sfDVu izksVhu] nksuksa ladaqpu'khy gksrh gSa rFkk buds dkj.k is'kh; ladaqpu laHko
gksrk gSA

,d dadky
is'kh dk
ckgjh
vkoj.k

vkoj.k ds vanj lekarj esa
vusdksa is'kh js[kksa dk ,d

caMy

,d js'kk dk ,d
ek;ksiQkbfczy
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is'kh&rarq dh fØ;kRed bdkbZ dks lkdksZfe;j dgrs gSaA ,d lkdksZfe;j nks l?ku Øfed js[kh;
lajpukvksa ds chp fLFkr gksrk gS ftUgsa z-js[kk,a dgrs gSaA

ckjhd js'kksa esa nks vU; izksVhusa gksrh gSa&Vªksiksek;ksflu ,oa VªksiksfuuA Vªksiksfuu ,d fLop ds :i esa
dk;Z djrh gS tks dSfYl;e vk;uksa dk ekStwnxh esa is'kh& ladqpu dk fu;a=k.k djrk gSA

fp=k 16-3 ,d dadky is'kh ds eksVs vkSj irys is'kh rarqvksa dh vkf.od lajpuk A. ek;ksflu v.kq dk
daqMfyr foLr`r fljk tks Xykscqyj 'kh"kZ cukrk gS] B. eksVk is'khrarq tks ek;ksflu v.kqvksa ds caMyksa

ls cusa gksrs gsaA bldk Xykscqyj 'kh"kZ ckgj dh vksj iQSyk gksrk gSA C. iryk is'khrarq tks
,sfDVu ds nksgjs LVªSaM dk cuk gksrk gs rFkk ;g nks Vªksiksek;ksflu LVªSaMksa ls f?kjk jgrk gSA

Vªksiksfuu uked ,d Xykcqyj izksVhu dkWEIysDl ;g ,sfDVu ij ;qXeksa esa gksrk gSA

16-3-3 is'kh&ladqpu dk LykbfMax ekWMy

jsf[kr is'kh&ladqpu dh O;k[;k LykbfMax fiQykesaV fl¼kar ds vk/kj ij dh tkrh gSA bl
fl¼kar dh O;k[;k fuEufyf[kr pj.kksa esa dh tk ldrh gS&

(i) eksVs vkSj irys rqrq] ek;ksflu vkSj ,sfDVu] Vªksiksfuu vkSj Vªksiksek;ksfuu ls cus ØkWl lsrqvksa ls
tqM+s gksrs gSaA

(ii) eksVs js'kksa ij yxs ;s ØkWl lsrq ladaqfpr gksus ij irys js'kksa dks eksVs js'kksa ds mQij f[kldk
nsrs gSaA

(iii) Vªksiksfuu ls tqM+us vkSj ekspu ds fy, dSfYl;e vkSj ,Vhih dh vko';drk gksrh gSA

(iv) f[kldus dh bl fØ;k ds dkj.k] Z js[kk,a ijLij utnhd vk tkrh gSa (fp=k 16-4) vkSj
lkdksZfe;j NksVk gks tkrk gSA

'kh"kZ

lqijDokby esa fyiVs nks ikWyhisIVkbM Dokby (dqaMyh)

ek;ksflu v.kq

ek;ksflu is'khrarq

Vªksiksfuu dkWEIysDl Vªksiksek;ksflu
,sfDVu v.kq

,sfDVu is'khrarq
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(v) lHkh lkdksZfe;j ,d lkFk NksVs gks tkrs gSa] vr% is'kh Hkh ladqfpr gks tkrh gSA

(vi) ØkWl lsrqvksa ds f'kfFky gksus ij is'kh Hkh f'kfFky gks tkrh gS vkSj lkWdksZfe;j viuh ;FkkiwoZ
fLFkr esa gks tkrh gSA

uhps fn;k x;k fp=k ns[ksa

fp=k 16-4 LykbfMax is'khrarq ekWMy] ftlesa n'kkZ;k x;k gS fd ladqapu ds nkSjku fdl izdkj irys

vkSj eksVs is'khrarq ijLij fØ;k djrs gSa A. f'kfFky is'kh B. ladaqfpr is'kh

is'kh&ladqpu ds fy, mn~nhiu

isf'k;ka Lo;a vius vki ladqfpr ugha gksrh] os rHkh ladqfpr gksrh gSa tc mUgsa fdlh raf=kdk ls mn~nhiu
izkIr gksrk gSA raf=kdk fdlh is'kh ij igqapdj 'kk[kkvksa esa caV tkrh gS vkSj is'kh&js'ks dk ;g {ks=k
is'kh&raf=kdk taD'ku (myoneural junction - myo = is'kh] neuro = raf=kdk) dgykrk gSA

is'kh&ladqpu dh ?kVukvksa dk la{ksi.k

ATP ls ÅtkZ dk ekspu

is'kh&js'ks ds raf=kdk&fljs
dk míhiu

is'kh&js'kk míhfir gks tkrk gS

is'kh&js'ks ls dh ekspuCa
++

eksfpr ,sfDVu rarqvksa ds ca/u&LFky

ØkWl lsrqvksa dk ladqpu vkSj u,
LFkyksa ls tqM+ tkuk

,sfDVu vkSj ek;ksflu dk ,d nwljs ds
Åij f[klduk

is'kh dksf'kdkvksa dk ladaqfpr gksuk

iQyr% is'kh dk ladqapu

iryk is'khrarq
eksVk is'kh rqrq

js[kk js[kk
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ikBxr iz'u 16-3

1. ml lajpuk dk uke crkb, tks fuEufyf[kr dks tksM+rk gS&

(d) vfLFk dks vfLFk ls]

([k) is'kh dks vfLFk lsA

;s mQrd fdl izdkj ds gksrs gSa\

2. is'kh dksf'kdk dks is'kh&js'kk D;ksa dgrs gSa\

3. is'kh&ladqpu iz.kkyh dks ^LykbfMax xfr* D;ksa dgrs gS\

4. is'khrarqvksa (ek;ksfiQykesaVksa) dk jklk;fud la?kVu D;k gksrk gS\

5. fdlh is'kh esa vki fuEu dgka izkIr dj ldrs gSa\ is'kh&rarq vkSj is'kh js'ksA

16-3-4 is'kh&ladqpu ds fy, mQtkZ

is'kh&ladqpu ds fy, tSfod mQtkZ vFkkZr~ ATP (,Mhukslhu VªkbZiQkWLisQV) dh vko';drk
gksrh gSA is'kh esa mPp mQtkZ iQkWLisQV] ftls fØ,fVu iQkWLisQV dgrs gSa dk Hkh HkaMkj gksrk gS]
tks ATP esa ifjofrZr gks ldrk gSA

16-4 dadky ra=k

16-4-1 dadky ds izdkj

dadky gekjs 'kjhj dks voyac o fLFkjrk iznku djrk gS] isf'k;ksa ds layXu ds fy, LFkku
iznku djrk gS vkSj efLr"d] ân;] isQiQM+s ljh[ks dksey] vkarfjd vaxksa ds fy, lqj{kk iznku
djrk gSA

d'ks:dh izkf.k;ksa esa] dadky vfLFk vkSj mikfLFk dk cuk gksrk gS ftuds ckjs esa vki ̂ mQrd*
fo"k; ij fn, x, ikB esa i<+ pqds gksA pwafd dadky 'kjhj ds Hkhrj gksrk gS blfy, bls
var%dadky Hkh dgrs gSaA ,d vU; izdkj dk dBksj dadky ckg~; dadky Hkh gksrk gS tks
ekSyLdk izkf.k;ksa esa l[r] dSfYl;eh dopksa ds :i esa ik;k tkrk gSA eksyLdksa ds vfrfjDr
oQhVksa vkSj vU; laf/iknksa esa dkbfVu (dkcksgkbMªsV) lss cus vkoj.k ds :i esa Hkh ckg~;
dadky gksrk gSA vusd vd'ks:dh izk.kh] tSls dsapq,] viuh isf'k;ksa dks] tks fdlh dBksj
dadky rRo ij layXu ugha gksrh] viuh nsgxqgk ds Hkhrj Hkjs rjy ls lVdj ladqfpr djrs
gSaA dsapq, ds 'kjhj esa lhfer LFkku ds Hkhrj lhykse (Coelome = nsgxqgk) rjy is'kh dks
xfr djus ds fy, ,d dadky dk dke djrk gSA blhfy, bls tyLFkSfrd dadky
(Hydrostatic skeleton) dgrs gSaA

16-4-2 ekuo dadky

uhps ekuo&dadky dk ,d la{ksfir izokg&pkVZ fn;k x;k gS%
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ekuo dadky

v{khe dadky mikaxh; dadky

djksfV vkSj tcM+s d'ks:d naM es[kyk,a ikn

va'k es[kyk Jksf.k es[kyk Hkqtk,a iSj

uhps dk fp=k nsf[k, vkSj i'kaZdk fiatj] djksfV rFkk es[kykvksa ds LFkku fu/kZfjr dhft,A dadky
dk vkjs[kh fp=k cukb,] dsoy ckgjh :ijs[kk vkSj fofHkUu Hkkxksa dk ukekadu dhft,A crkb, os
dkSu& ls vkarfjd Hkkxksa dks lqj{kk iznku djrs gSaA bu vaxksa dks izklafxd dadkyh Hkkxksa ds lkeus
fyf[k,A
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15-5 is'kh; vkSj dadkyh fodkj

vkius mu dqN fuLlgk; O;fDr;ksa dks 'kk;n ns[kk gks] tks ifg,nkj dqflZ;ksa dh lgk;rk ls
py&fiQj ldrs gSaA os Lo;a vius vki ugha py ldrsA vkius vHkh lh[kk fd isf'k;ka mlh fLFkfr
esa ladqfpr gksrh gSa] tc mUgsa raf=kdkvksa }kjk mn~nhiu izkIr gksA ;fn fdlh is'kh dk raf=kdk&vkiwfrZ
{kh.k gks tk, rks is'kh /hjs&/hjs detksj iM+ tk,xh] vFkkZr~ viq"V gks tk,xhA

dSfYl;e vFkok foVkfeu D3 dh deh ds dkj.k cM+h mez okys O;fDr yaxM+k dj pyrs gSaA vki
tkurs gSa fd foVkfeu D3 dSfY'k;e vo'kks"k.k ds fy, egRoiw.kZ gksrk gSA

fdlh ikn vFkok es[kyk dh gfM~M;ksa esa pksV yx tkus ij Hkh lapyu esa ck/k vk tkrh gSA ysfdu
bu fodkjksa ds vfrfjDr] dqN is'kh; vkSj dadkyh; fodkj vkuqoaf'kd Hkh gksrs gSa] tSls
^ek;LFkhfu;k xSzfol* vkSj ̂ eLdqyj fMLVªkWiQh*A laf/ 'kksFk] :eSVkWbM laf/'kksFk vkuqoaf'kd Hkh
gks ldrs gSa vkSj ugha HkhA vfLFklqf"kjrk vkSj xkmV iks"k.k dh U;wurk vkSj mikip;h =kqfV;ksa ds
dkj.k gksrs gaSA vkb,] buds ckjs esa FkksM+k&cgqr tkuus dk iz;Ru djsaA

ek;,LFkhfu;k xSzfol % xq.klw=k ij ,d thu ds dkj.k gksrk gS vkSj blhfy, ^vkuqoaf'kd* gksrk
gSA bl jksx esa isf'k;ka /hjs&/hjs viq"V ({kh.k) gksrh tkrh gSa vkSj jksxh pyus esa ykpkj gksus yxrk
gSA vafre voLFkk esa tcM+s dh isf'k;ka Hkh dke djuk can dj nsrh gSa vkSj jksxh [kk&ih ugha
ldrkA

is'kh; nq"iks"k.k (eLdqyj fMLVªkWiQh) % ,d vfyaxlw=kh izHkkoh fodkj gSA bl vkuqoaf'kd
fodkj esa isf'k;ka {kh.k gks tkrh gSa vkSj jksxh dks pyus&fiQjus esa ijs'kkuh gks tkrh gSA

laf/'kksFk vkSj :eSVkWbV laf/'kksFk % vfLFk;ksa dks fo'ks"k :i ls tksM+ksa ds fodkj gSaA blesa tksM+ksa
esa yxkrkj ihM+k gksrh gSA :eSVkbM laf/'kksFk esa] tks O;fDr dks viax cuk nsus okyk jksx gS]
gkFk&iSj] tksM+ksa ds lwt tkus ds dkj.k Vs<+s iM+ tkrs gSaA

vfLFk lqf"kjrk esa dSfYl;e dh U;wurk ds dkj.k gfM~M;ka eqyk;e iM+ tkrh gSA vki tkurs gSa
fd dSfYl;e dk vo'kks"k.k foVkfeu D dh miyC/rk ij fuHkZj gksrk gSA vr% ;g egRoiw.kZ gS
fd O;fDr izfrfnu de&ls&de vk/s ?kaVs /wi esa cSBsA vki i<+ pqds gSa fd èkwi foVkfeu D  dks
mRiUu djus esa lgk;d gksrh gSA jtksfuo`fÙk ds i'pkr~ fL=k;ka vfLFk lqf"kjrk ds fy, izo.k gksrh
gSaA bZLVªkstu uked eknk gkWeksZu dSfYl;e dks laxzfgr djrk gS vkSj vfLFk;ksa ds fy, Hkst nsrk gSA
bZLVªkstu miyC/ u gksus ij] vfLFk;ka pV[kus vkSj VwVus yxrh gSaA

xkmV esa #f/j esa ;wfjd vEy ds c<+s gq, Lrj ds dkj.k tksM+ksa esa ihM+kdkjh lwtu gks tkrh gSA
;wfjd vEy izksVhu mikip; dk ,d mRikn gSA xkmV dk mipkj laHko gSA

ikBxr iz'u 2-4

1. nks ,sls tarqvksa ds uke crkb,] ftuesa ls ,d esa var%dadky ik;k tkrk gS vkSj nwljs esa ckg~;
dadkyA

2. dadky ds eq[; Hkkxksa ds uke crkb, vkSj muds dk;Z Hkh crkb,A
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3. is'kh&dadky&ra=k ds fdUgha rhu fodkjksa ds uke crkb, tks vkuqoaf'kd :i ls ik, tkrs gSaA

4. ekuo 'kjhj esa vfLFklqf"kjrk vkSj xkmV fdu dkj.kksa ls mRiUu gksrs gSaA

5. dkSu ls ikn fdu es[kyk dks voyao iznku djrs gSa vkSj fdl izdkj dh isf'k;k¡ ikn dadky
ls tqM+h gksrh gSa\

16-6 ikniksa esa xfr;ka

pwafd ikniksa dh tM+sa e`nk esa /alh jgrh gSa] vr% os xfr djus esa vleFkZ gksrs gSaA fiQj Hkh ikni
ckg~;&mn~nhiuksa tSls izdk'k] ty ,oa xq#Rokd"kZ.k ds izR;qÙkj esa xfr djrs gSaA ;g vuqorhZ xfr;ka
(Tropic Movement) dgykrh gSaA tc fdlh ikni dk vax tSls tM+ vFkok ruk mn~nhiu ds lzksr
dh vksj xfr djrk gS rks ;g /ukRed vuqorhZ xfr (positively movement tropic) dgykrh gS]
tSls izjksg izdk'k dh vksj o`f¼ djrk gS vr% ;g /ukRed izdk'kuqorhZ gS vkSj blds foijhr tM+
izdk'k ls nwjA vr% ;g ½.kkRed izdk'kkuqorZu n'kkZrh gSA uhps nh xbZ lkj.kh esa fofo/ mn~nhiuksa
vkSj vuqfØ;k dks n'kkZ;k x;k gS %

mn~nhiu vuqfØ;k gsrq iznÙk uke

Li'kZ@laca/ Li'kkZuqorZu

xq#Rokd"kZ.k xq#RokuqorZu

ty tykuqorZu

vuqorhZ xfr;ksa esa] ikni rks fLFkj jgrs gSa] ijarq buds vax tSls 'kk[kk vkSj iq"i mn~nhiu dh fn'kk
esa xfr djrs gSaA LiQhr xfr;ka (turgor movements) ikni ds fofHkUu vaxksa esa ty foHko (water

potential) ds iQyLo:i mRiUu gksrs gSaA uhps bl Js.kh ds dqN mnkgj.k izLrqr fd, x, gS %

tc dksbZ dhV ?kVi.khZ ohul ÝykbZ Vªsi (venus fly trap) ds ?kV esa izos'k djrk gS rks bl
dhVHk{kh ikni dh ifÙk;ka can gks tkrh gSaA

tc NqbZ&eqbZ] ekbekslk I;wMhdk (Mimosa pudica) dh iÙkh dks Nqvk tkrk gS rks ;g eqj>k
tkrh gSA

LiQhr nkc esa ifjorZuksa ds dkj.k ja/z dh }kj dksf'kdk,a bldks can vkSj [kksy nsrh gSaA

buls gVdj vuqdqapu xfr;ka (Nastic Movements) Li'kZ] fnu dh yackbZ vkSj rkiØe esa ifjorZu
ds iQyLo:i gksrh gSaA bl fLFkfr esa iknikax mn~nhiu ds lzksr dh vksj xfr ugha djrs] tSls fd
ikspqZykdk (Portulaca) ds iq"i ek=k fnu esa gh f[kyrs gSa] ysfdu ;fn lw;kZLr ds le; izdk'k
U;wu gks tk, rks va/dkj dh vuqfØ;k ds dkj.k ny (ia[kqfM+;ka) can gks tkrh gSaA

nwljs 'kCnksa esa] ;|fi vax fo'ks"k dh xfr dh fn'kk rks fu/kZfjr gksrh gS] mn~nhiu fdlh Hkh fn'kk
ls vk ldrk gSA
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vkius D;k lh[kk

xfr lHkh lthoksa dk ,d egRoiw.kZ y{k.k gS vkSj lapyu izksVksfDVLVk rFkk ,suhesfy;k dk
vfHky{k.k gSA

tcfd xfr esa ,d vax Fkk vaxd vius ewy LFkku ls foLFkkfir gks ldrk gS vkSj iqu% ogka
okil vk ldrk gSA lapyu esa izk.kh dk laiw.kZ 'kjhj ;k izksVksfDVLV nwj pyk tkrk gS vkSj
vius ewy LFkku ls foLFkkfir gks tkrk gSA

i{ekHkh izksVkstksvk izk.kh ;k dod i{ekHkh lw{eufydkvksa fufeZr vaxdksa }kjk lapyu djrs
gSaA i{ekHkh Lianu rhoz LVªksd ds lkFk vkjaHk gksrk gS vkSj okilh LVªks ds lkFk can gks tkrk
gSA

d'kkHk yack] d'kk (pkcqd) ln`'; vaxd gksrk gS tks lw{eufydkvksa ds cus gksrs gSaA i{ekHk
dbZ gksrs gSa ysfdu d'kkHk ,d ;k nks gksrs gSaA

isf'k;ka vkSj vfLFk;ka d'ks:dh izkf.k;ksa ds ,d LFkku ls nwljs LFkku rd lapyu esa lgk;rk
djrh gSaA isf'k;ka Luk;qvksa }kjk vfLFk;ksa ls tqM+h jgrh gS vkSj daMjk }kjk ,d is'kh nwljs ls
tqM+h jgrh gSA

isf'k;ka Ård gSa tks is'khdksf'kdkvksa ls cuh gksrh gSA bUgsa is'kh js'ks Hkh dgk tkrk gSA is'kh
js'ks irys vkSj eksVs is'kh rarqvksa ds cus gksrs gSaA is'kh rarq Øe'k% ek;ksflu vkSj ,sfDVu uked
izksVhu v.kqvksa ds cus gksrs gSaA

isf'k;ksa ds ladqapu vkSj f'kfFkyu ds dkj.k xfr mRiUu gksrh gSA is'kh ladaqpu dh O;k[;k
blds ladaqpu dh LykbfMax rarq fl¼kar (izes;) ls dh tk ldrh gSA

is'kh ladqapu ds fy, Ca vkSj ATP dh vko';drk gksrh gSA

d'ks:dh izkf.k;ksa dk dadky vfLFk vkSj mikfLFk dk cuk gksrk gSA

v{kh; dadky djksfV vkSj d'ks:d naM dk cuk gksrk gS vkSj mikaxh; dadky es[kykvksa vkSj
iknksa ds cuk gksrk gSA

ek;,LFkhfu;k xzSfol vkSj is'kh; nq"iks"k.k uked jksx is'kh; vkSj dadkyh; vkuqoaf'kd fodkj
gSaA laf/'kksFk rFkk :esfVTe gM~Mh ds fodkj (jksx) gSaA vfLFk&lqf"kjrk uked jksx esa gM~Mh
eqyk;e gks tkrh gSA bldk dkj.k gS Ca rFkk foVkfeu D dh dehA xkmV uked jksx jDr
esa ;wfjd vEy dh ek=kk (Lrj) c<+ tkus ds dkj.k gksrh gSA

ikni xfr;ka ;k rks vuqorhZ (tropic) xfr;ka gks ldrh gS ;k vuqdaqpu (nastic) xfr;kaA

xfr ltho izkf.k;ksa dk fo'ks"k y{k.k gSA bldk vFkZ gS 'kjhj ;k blds vaxksa dk LFkk;h ;k
vLFkk;h foLFkkiuA

lapyu laiw.kZ 'kjhj dk ,d LFkku ls nwljs LFkku ij foLFkkfir gksuk gSA ;g izksVksfDVLVksa vkSj
izkf.k;ksa dk fo'ks"k y{k.k gSA
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i{ekHk vkSj d'kkHk vaxd gSa tks xfr djus esa lgk;rk djrs gSaA i{ekHk ;qDr izksVkstksvk izk.kh
bldh enn ls lapyu djrs gSaA ekuo 'kqØk.kq] dqN 'kSoky tSls DySekbMkseksukl d'kkHk dh
lgk;rk ls ,d LFkku ls nwljs LFkku rd tk ldrs gSaA

i{ekHk dbZ gksrs gsa vkSj ,d lkFk xfrdj rjax ln`'; xfr mRiUu djrs gSSa tcfd d'kkHk ,d
;k nks gksrs gSa vkSj d'kk ln`'; LVªksd dj lapyu djrs gSaA

vf/dka'k izk.kh isf'k;ksa dh lgk;rk ls lapyu djrs gSaA

is'kh is'kh js'kksa ds cus gksrs gSaA is'kh js'kksa esa izksVhu ds rarq gksrs gSa ftugsa is'kh rarq dgk tkrk
gSA

is'kh js'kksa (is'kh dksf'kdk) ds ,sfDVu vkSj ek;ksflu rarq ,d nwljs ds Åij LykbM dj
lapyu mRiUu djrs gSaA

blfy, dgk tkrk gS fd is'kh bu nks izdkj ds is'kh rarqvksa ds LykbM djus ds dkj.k ladqapu
djrs gSaA bls is'kh ladqapu dk LykbfMax ekWMy dgk tkrk gSA

,sfDVu vkSj ek;ksflu uked izksVhu v.kqvksa ds vykok nks vkSj izksVhu v.kq Vªksiksfuu vkSj
Vªksiksek;ksflu gksrs gSa tks is'kh ladaqpu esa ;ksxnku nsrs gSaA

ladqapu dh bdkbZ lkdksZfe;j gS vkSj blesa nksuksa izdkj ds is'khrarq gksrs gSa tks z-js[kkvksa ds chp
LykbM djrs gSaA

raf=kdk vkosx ds dkj.k is'khxfr míhfir gksrh gSA

ekuo dadky v{kh; dadky] ftlesa djksfV vkSj d'ks:d naM vkrs gSa rFkk mikaxh; dadky]
ftlds varxZr es[kykvksa vkSj iknksa dh vfLFk;ka vkrh gSa] esa foHkkftr gksrk gSA

vfLFk;ka la;ksth Ård gSa tks vkWlhu (ossein) vkSj mikfLFk ds cus gksrs gSaA ;s ekuo dadky
ds Hkkx gSaA vfLFk;ka ,d nwljs ls Luk;qvksa }kjk tqM+h gksrh gSa vkSj dsMjk }kjk isf'k;ksa lsA

is'kh; vkSj dadkyh; fodkj gSa_ is'kh; nq"iks"k.k] laf/'kksFk] ek;,sLFkhfu;k xzsfol vfLFklqf"kjrk
rFkk xkmVA

ikBkUr iz'u

1- fuEu 'kCn ;qxy esa varj crkb,

(i) xfr ,oa lapyu

(ii) eksVs vkSj irys is'khrarq

(iii) daMjk vkSj Luk;q

(iv) i{ekHk vkSj d'kkHk

(v) vuqorhZ vkSj vuqdaqpu (nastic) xfr

2- is'kh ladaqpu ds fofHkUu pj.kksa dks crkb, tSlk fd LykbfMax rarq fl¼kUr esa crk;k tkrk gSA

3- iSjkehf'k;e fdl izdkj ty esa rSjrk gS\
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4- ,d 'kCn ;k okD; esa mÙkj nhft,

(i) ,sfDVu v.kq dk vkÑfr D;k gS\

(ii) Vªksiksfuu vkSj Vªksiksek;ksflu dh jklk;fud izÑfr (lajpuk) D;k gS\

(iii) i{ekHk dk okilh LVªksd dgus dk rkRi;Z D;k gS\

(iv) HkwvuqorZu vkSj izdk'k vuqorZu ds ,d&,d mnkgj.k nhft,A

(v) D;ksa dgk tkrk gS fd d'ks:dh izk.kh esa is'kh ladqapu ÅtkZ vk/kfjr gSA

ikBxr iz'uksa ds mÙkj

16-1

1- (x) 2- (x) 3- (lap) 4- (lap) 5- (x) 6- (lap)

16-2

1- nksuksa leku :i ls O;ofLFkr lw{e ufydkvksa ds cus gksrs gSa
2- rhoz LVªksd & i{ekHk vkxz c<+us ds fy, Lian djrk gS

okilh LVªksd & i{ekHk ihNs eqM+dj viuh iwoZ fLFkfr esa vk tkrk gSA
3- vofLFkfr & laiw.kZ 'kjhj ij i{ekHk] 'kjhj ds vxz ;k i'p fljs ij d'kkHk

la[;k & i{ekHk vusdksa
d'kkHk & 1 ;k 2

16-3

1- Luk;q_ daMjk_ la;ksth Ård
2- yach lajpuk ds dkj.k
3- D;ksafd irys vkSj eksVs is'khrarq ,s nwljs ds Åij LykbM djrs gSa rkfd is'kh ladaqpu gks lds
4- izksVhu
5- is'kh js'kk esa is'khrarq,a
6- is'kh Ård esa is'kh js'kk

16-4

1- dksbZ d'ks:dh izk.kh & ftldk uke fy;k x;k
dksbZ dhV@eksyLd & ftldk uke fy;k x;k

2- v{kh;] mikaxh;
voyac] Hkhrjh vaxksa dks lqj{kk iznku djuk
lapyu vkSj xfr_ :f/j dksf'kdk,a ftudk fuekZ.k vfLFk&eTtk esa gksrk gS vkSj tks 'kjhj dks
vkÑfr iznku djrk gSA
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17

leUo; vkSj fu;a=k.k % raf=kdk ra=k rFkk
var%lzkoh ra=k

izR;sd tho thfor cus jgus ds fy, fofHkUu izdkj dh xfr;k¡ n'kkZrk gS vkSj lkFk gh
vusd izdkj ds dk;Z djrk gSA blds vfrfjDr] 'kjhj ds Hkhrj nwljh vusd fØ;k,¡ fujarj
gksrh jgrh gSa ftuds fy, ;g vko';d gS fd os Bhd le; ij gksa vkSj leUo; Hkh
gksA ;g lc dk;Z nks vax ra=kksa ds dkj.k laHko gSaµraf=kdk ra=k vkSj var%lzkoh (gkWeksZuh)
ra=k ftudk vè;;u vki bl ikB esa djsaxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

raf=kdk ra=k ds dk;ks± dk o.kZu dj ldsaxs vkSj mlds Hkkxksa dh lwph cuk ldsaxs_

ekuo efLr"d vkSj es#jTtq ds izeq[k Hkkxksa dh lwph] mudk vkjs[k vkSj mudks fpg~fur
dj ldsaxs rFkk muds izdk;ks± dh O;k[;k dj ldsaxs_

frypV~Vk ds raf=kdk ra=k dk o.kZu dj ik;saxs_

,d raf=kdk{k (U;wjkWu) vkSj ,d raf=kdk dh lajpuk dh O;k[;k dj ldsaxs] rFkk raf=kdk&js'ks
ds tfj, vkSj varxzZFku (var% + xzFku fluSIl) ds ikj vkosx ds laogu dk o.kZu
dj ldsaxs_

izfrorZ fØ;k dh ifjHkk"kk vkSj izfrorZ&pki ds la?kVdksa (jpdksa) dk vkjs[k cuk ldsaxs_

ekuo 'kjhj esa ik, tkus okys fofHkUu laosnh xzkfg;ksa dh lwph cuk ldsaxs] vkSj laosnh
vaxksaµus=k] dku] ukd] ftg~ok vkSj Ropkµdh lajpuk vkSj dk;Z iz.kkyh dk o.kZu dj
ldsaxs_

cfg%lzkoh (,sDlksØkbu) vkSj var%lzkoh (,UMksØkbu) xzafFk;ksa esa varj crk ldsaxs_

fofo/ var%lzkoh xzafFk;ksa dh lwph cuk ldsaxs vkSj ekuo 'kjhj esa mudh fLFkfr crk
ldsaxs_
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gkeksZuksa ds xq.kèkeksZ± dks igpku ldsaxs rFkk mudh izÑfr ,oa dk;Z iz.kkyh ds rjhds
dh ppkZ dj ldsaxs_

gkeksZuksa vkSj iQsjkseksuksa esa varj dj ldsaxs_

ekuoksa esa ih;w"k (fiV~;wVjh)] voVq (Fkk;jkW;M)] ijkoVq (iSjkFkkW;jkW;M)] Fkkbel] vf/
o`Dd (,sMªhuy)] vXU;k'k; (iSafØ;kt) vkSj tuu&vaxksa }kjk lzkfor fofHkUu gkWeksZuksa
ds uke crk ldsaxs vkSj muds dk;ks± dh ppkZ dj ldsaxs_

ekuoksa esa gkWeksZuh vlarqyuksa ds vkSj gkWeksZu ls lacafèkr fodkjksa ds chp lacaèk crk ldsaxs_

ih;w"k vkSj voVq FkkWbjkW;M xzafFk;ksa dh vfrlfØ;rk vkSj vYilfØ;rk ds izHkkoksa dks
crk ldsaxs_

gkWeksZuh fu;a=k.k dh iquHkZj.k&dk;Zfof/ (Feedback mechanism) dh O;k[;k dj ldsaxsA

17.1 raf=kdk&ra=k ds izdk;Z

ekuoksa esa raf=kdk&ra=k ds izeq[k dk;Z ;s gSa %

(i) ;g laosnh vaxksa ds ekè;e ls gesa ckgj dh nqfu;k ds fo"k; esa lwpuk nsrk jgrk gSA

(ii) ;g gesa ;kn j[kus] lkspus rFkk ^D;ksa vkSj dSls* dks le>us dh {kerk iznku djrk gSA

(iii) ;g leLr ,sfPNd is'kh; fØ;kdykiksa tSls fd nkSM+uk] cksyuk] vkfn dk fu;a=k.k
djrk gSA

(iv) ;g vusd vuSfPNd fØ;kdykiksa tSls fd lkal ysuk] ân; dk Lianu] vkgkj uky
esa Hkkstu dk lapyu vkfn dk fu;eu djrk gSA

bl izdkj] raf=kdk ra=k gekjs 'kjhj ds fofHkUu Hkkxksa ls mudk leUo; djrs gq, ,d lexz
bdkbZ ds :i esa dk;Z djrk gSA

dqN ewyHkwr 'kCn %

raf=kdk ra=k ds fofHkUu igyqvksa ds ckjs esa tkuus ls igys] vkb, fuEufyf[kr lacafèkr 'kCnksa
ls ifjfpr gks tk,¡ %

mn~nhiu % dksbZ dkjd ;k ckgjh vFkok vkarfjd i;kZoj.k esa gksus okyk og vpkud
ifjorZu ftlds dkj.k tho ds fØ;kdyki esa ifjorZu vk tkrk gSA

vkosx % fo|qr~ fo{kksHk dh ,d rjax tks raf=kdk dksf'kdk vkSj mlds js'ks ds ,d Nksj
ls nwljs Nksj rd tkrh gSA

vuqfØ;k % tho ds fØ;kdyki esa mn~nhiu ds dkj.k gksus okyk ,d ifjorZuA

xzkgh % os raf=kdk dksf'kdk,¡ tks mn~nhiu izkIr djus ds ckn dsUnzh; raf=kdk ra=k (efLr"d
vkSj es#jTtq) dh vksj vkosxksa dh ,d rjax mRiUu dj nsrh gSaA
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izHkkod % os isf'k;k¡ vFkok xzafFk;k¡ tks efLr"d vFkok es#jTtq ls vkosx izkIr djus ds
ckn ;k rks ladqfpr gks tkrh gSa vFkok inkFkks± dk lzo.k djus yxrh gSaA

laosnh (vfHkokgh) raf=kdk ;k dksf'kdk % tks ,d xzkgh (laosnh vax) ls vkosx dks
izeq[k raf=kdk ra=k rd igq¡pkrh gSA

izsjd (viokgh) raf=kdk ;k dksf'kdk % tks vkosx dks izeq[k raf=kdk ra=k ls fdlh is'kh
vFkok fdlh xzafFk rd ys tkrh gSA

17.1.1 izkf.k;ksa esa raf=kdk ra=k

izkf.k 'kjhj dh fofo/ fØ;kvksa dk fu;a=k.k ,oa leUo; nks ra=kksa }kjk gksrk gSA ;s gSa raf=kdk
ra=k vkSj var%lzkoh ra=kA ;gk¡ ge frypV~Vk ds raf=kdk ra=k dh ppkZ djsaxsaA ekuo ds raf=kdk
ra=k dk foLr`r fooj.k vki dh ikB~; iqLrd ds ikB 16% ekWM~;wy 2% iqLrd [kaM 1
esa fn;k x;k gSA Lej.k gks fd raf=kdk ra=k ds ewyr% nks Hkkx gksrs gSa%

(i) dsanzh; raf=kdk ra=k
(ii) ifj/h; raf=kdk ra=k

frypV~Vk dk dsanzh; raf=kdk Hkh blh vk/kj ij cuk gS vkSj blds fuEu Hkkx gSa%

(i) dsanzh; raf=kdk ra=k
(ii) ifj/h; raf=kdk ra=k
(iii) ijkuqdaih ;k varjkax raf=kdk ra=k

dsanzh; raf=kdk&ra=k
;g efLr"d ;k vfèkxzfldk xqfPNdk dk cuk gksrk gS] tks flj esa xzfldk ds mQij fLFkr gksrk
gSA ,d vèkks xzfldk&xqfPNdk xzfldk ds uhps fLFkr gksrh gS vkSj rhu tksM+h xqfPNdkvksa ds
lap;u esa cny tkrh gSA efLr"d ls ,d tksM+h y?kq vkSj eksVh ifjxzfldk la;kstd fudyrs gSa
tks vèkks xzfldh;&xqfPNdk ls tqM+s jgrs gSaA vèkksxzfldk
xqfPNdk ls ,d nksgjh vèkj raf=kdk&jTtq fudyrh gSA
bl raf=kdk&jTtq ij rhu o{kh; vkSj Ng mnjh; xqfPNdk,a
fLFkr gksrh gSaA (fp=k ns[ksa)A

ifjèkh; raf=kdk&ra=k

;g mu raf=kdkvksa ls cuk gksrk gS] tks fofHkUu xqfPNdkvksa
ls fudydj 'kjhj ds lHkh Hkkxksa dks tkrh gSA (fp=k
ns[ksa)

vuqdaih raf=kdk&ra=k

;g yykV&xqfPNdk vkSj varjax xqfPNdk dk cuk gksrk gS] tks xzfldk ds i`"B dh vksj fLFkr
gksrk gSA

Brain

Segmental

ganglia

Ventral

nerve cord

Nervous System of Cockroach

efLr"d

frypV~Vk dk raf=kdk ra=k

v/j raf=kdk

l[kaM xqfPNdk
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(d) dsUæh; raf=kdk&ra=k (CNS), ftlesa efLr"d vkSj es#jTtq gksrs gSaA ;g lwpuk ij dk;Zokgh
(lwpuk dks izkIr djuk vkSj mlds izfr vuqfØ;k djuk) dk LFky gSA

([k) ifjèkh; raf=kdk&ra=k (PNS), ftlesa efLr"d rFkk es#jTtq esa izos'k djus okyh rFkk
muls fudyus okyh lHkh raf=kdk,¡ 'kkfey gSaA

bu nks la?kVdksa dk vkSj vkxs dk foHkktu fp=k 17-1 esa fn[kk;k x;k gS %

raf=kdk ra=k

dsUnzh; raf=kdk ra=k ifj/h; raf=kdk ra=k

efLr"d es:jTtq vfHkokgh iFk viokgh iFk
laosnh raf=kdk,a izsjd raf=kdk,¡

(tks lwpuk dks

ls nwj vU; Hkkxksa

rd iga¡pkrh gS)

CNS)

dsUnzh; raf=kdk ra=k

(

(tks

dks lwpuk ykrh gS)CNS)

dsUnzh; raf=kdk ra=k

(

dkf;d iFk

(vf/dka'k diky raf=kdk,¡)
tks lans'k dks ,sfPNd isf'k;ksa rd

igq¡pkrh gS)

Lok;Ùk raf=kdk ra=k

(vuSfPNd izHkkodksa d

igq¡pkrk gS)

r

raf=kdk

vuqdaih (míhid) ijkuqdaih

(iz'kkard)

fp=k 17.1 raf=kdk&ra=k ds vkèkkjHkwr la?kVd

17.2 ekuo ds raf=kdk ra=k

ekuo raf=kdk ra=k ds varxZr vfr lqfodflr efLr"d vkSj es:jTtq vkrs gSa
(fp=k 17-1)A ifj/h; raf=kdk ra=k mu raf=kdkvksa ds cus gksrs gSa tSlk fd fp=k 17-1 esa
n'kkZ;k x;k gSA

17.2.1 efLr"d

efLr"d ,d cgqr gh dksey vax gS tks djksfV ds diky ds Hkhrj fLFkr gksrk gS (fp=k
17-2d)A efLr"d ds Åij rhu vkoj.k] rkfudk,¡ (meninges, meninx = f>fYy;k¡) gksrh
gSa tks mls lqj{kk iznku djrh gSaµ,d ckgjh dM+h n`<+ rkfudk (M~;wjkesVj) (dura = dM+k_
mater = ekrk), ,d iryh uktqd tky tSlh chp dh f>Yyh (ywrktk ykHk & arachne
= edM+h] ywrk), vkSj lcls Hkhrjh vR;fèkd laoguh&;qDr ik;kesVj (pia = lcls Hkhrjh)A
bu rkfudkvksa ds chp dh txg esa ,d rjy Hkjk gksrk gS ftls izefLr"d es#rjy (lsjsczksLikbuy
ÝywM) dgrs gSaA efLr"d ds Hkhrj xqgk,¡ gksrh gSa ftuesa Hkh ;gh rjy Hkjk gksrk gSA
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efLr"d ds rhu izeq[k Hkkx gksrs gSa %
(i) vxz efLr"d tks izefLr"d (cerebrum) vkSj Mk;ulsiQSykWu (Diencephalon) ls cuk

gksrk gSA
(ii) eè; efLr"d tks vxz vkSj i'p efLr"d ds chp esa ,d NksVk&lk ufydkdkj Hkkx

gksrk gS] vkSj
(iii) i'pefLr"d tks vuqefLr"d (cerebellum)] ikWUl (pons) vkSj esMqyk vkWCyk¡xsVk

(medulla ablongata) dk cuk gksrk gSA
efLr"d ds vyx&vyx Hkkxksa dk o.kZu uhps fn;k x;k gS %

(d) izefLr"d % efLr"d dk lcls cM+k Hkkx gksrk gS tks nks (nk,¡ vkSj ck,¡) Hkkxksa esa c¡Vk gksrk
gS ftUgsa izefLr"d xksykèkZ dgrs gSaA budh ckgjh lrg dVdksa (ridge) vkSj [kk¡pksa (groove)
dh ekStwnxh ds dkj.k vR;fèkd laofyr gksrh gSA izR;sd xksykèkZ vkarfjd :i ls [kks[kyk gksrk
gS vkSj mudh fHkfÙk;ksa esa nks (,d Hkhrjh vkSj ,d ckgjh) {ks=k gksrs gSaA ckgjh {ks=k (izefLr"d
oYdqV) esa raf=kdk&dksf'kdkvksa U;wjkWuksa dh dksf'kdk&dk; gksrh gS vkSj èkwlj jax dk gksus ds
ukrs bls èkwlj&æO; (gray matter) dgrs gSaA Hkhrjh {ks=k liQsn raf=kdk{k (,sDlkWu) js'kksa dk

FkSysel

esM~;wyk
vkWCyk¡xsVk

izefLr"d xksyk/Z fifu;y dk;

gkbiksFksySel

fiV~;wVjh
(ih;w"k)

eè; efLr"d
iksUl vuqefLr"d

izefLr"d

d'ks#d (dkV }kjk n'kkZ;k x;k)

es#jTtq

vuqefLr"d

f>Yyh

[kksiM+h (djksfV)

fp=k 17.2 (d) diky ds Hkhrj fLFkr efLr"d

fp=k 17.2 ([k) efLr"d dh eè;&dkV
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cuk gksrk gS vkSj mls 'osr æO; (white matter) dgrs gSaA egkla;kstd fiaM (dkWiZl dSyksle)]
tks vkM+s&frjNs raf=kdk&js'kksa dh ,d pknj&lh gksrh gS] nksuksa izefLr"d&xksykèkks± dks tksM+s jgrk
gSA (fp=k 17-2 [k)A izefLr"d dk ck;k¡ ik'oZ 'kjhj ds nk,¡ Hkkx dk fu;a=k.k djrk gS vkSj
blh izdkj nk;k¡ ik'oZ ck,¡ Hkkx dkA

izefLr"d oYdqV ds rhu dk;Z gksrs gSa %
(i) ;g ,sfPNd is'kh&ladqapuksa dks vkjaHk djrk gS vkSj mudk fu;a=k.k djrk gSA
(ii) ;g laosnh vaxksa] tSlsµus=k] dku] ukd vkfn ls vkus okyh lwpuk dks xzg.k djrk

gS vkSj mu ij dkjZokbZ djrk gSA
(iii) ;g ekufld (fnekxh) dke tSls lkspuk] rdZ djuk (foospuk)] ;kstuk cukuk] ;kn

j[kuk vkfn djrk gSA

([k) vxzefLr"d i'p (Mk;ulsiQSykWu) % vxzefLr"d dk ;g Hkkx izefLr"d ds uhps
fLFkr gksrk gSA blesa fuEufyf[kr nks Hkkx gksrs gSa%

1- psrd (FkSySel) % ;g èkwlj æO; ls cuk vaMkuqek ,d lagfr (;k fiaM) gksrh
gS] tks izefLr"d ds uhps chp esa fLFkr gksrk gSA ;g mu laosnh vkosxksa (mnkgj.k
ds fy, ihM+k vkSj lq[k) ds fy, izlkj.k dsanz dk dke djrk gS tks izefLr"d
dks tkrh gSA

2- v/'psrd (v/% = uhps + psrd) (gkbiksFkSySel) % ;g efLr"d dk
og Hkkx gS tks FkSySel ds uhps fLFkr gksrk gSA ;g izsfjr O;ogkj] tSlsµ[kkuk]
ihuk vkSj dke Hkkouk dk fu;a=k.k djrk gSA ;g vius uhps fLFkr ih;w"k xzafFk
ds  lzko.k dk fu;a=k.k djrk gSA ;g 'kjhj ds rkieku vkSj 'kjhj ds Hkhrj
rjyksa dh ek=kk dk Hkh fu;eudkjh dsanz gSA (nsf[k, ikB 18)

(x)vuqefLr"d % ;g efLr"d dk vis{kkÑr NksVk Hkkx gS tks izefLr"d ds vkèkkj ij
mlds uhps fLFkr gksrk gSA blesa laoyuksa ds LFkku ij vusd [kk¡psa (groove) gksrh
gSaA bldk oYdqVh Hkkx Hkh èkwlj nzO; dk cuk gksrk gSA blds nks izeq[k dk;Z gSaµ

(i) 'kjhj dk larqyu cuk, j[kuk vkSj
(ii) is'kh; fØ;kvksa esa leUo; cuk, j[kukA

(?k)esM~;wyk vkWCyk¡xsVk % ;g efLr"d dk vafre Hkkx gksrk gSA tks es#jTtq ls tqM+k gksrk
gSA blds dk;Z bl izdkj gSaµ

(i) ;g lkal ysus] [kk¡lus] fuxyus vkfn dk dsanz gksrk gSA
(ii) ;g ân~&Lian] vkgkj uky ds Øekdqapu rFkk vU; vusd vuSfPNd fØ;kvksa dk

fu;a=k.k djrk gSA

dqy feykdj efLr"d esa ls 12 tksM+h diky raf=kdk,¡ fudyrh gSa] ftuesa ls dqN laosnh
gksrh gSa] dqN izsjd vkSj dqN fefJr fdLe (;kfu laosnh vkSj izsjd nksuksa) dhA

17-2-2 es#jTtq
es#jTtq efLr"d ds esM~;wyk vkWCykWxsVk ls vkjaHk gksdj d'ks#dksa dh d'ks:d&uky esa ls
xqtjrh gqbZ jh<+ dh laiw.kZ yackbZ esa fLFkr gksrh gSA blds Åij Hkh ogh rhu rkfudk,¡ p<+h
gqbZ gksrh gSa tks fd efLr"d esa gksrh gSa vkSj muds chp ds vodk'k esa Hkh ogh izefLr"d
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es# (lsjhczksLikbuy) rjy Hkjk gksrk gSA 'osr vkSj ?kwlj æO;ksa dh O;oLFkk es#jTtq esa foijhr
gksrh gS] vFkkZr~ 'osr æO; ckgj dh rjiQ gksrk gS vkSj èkwlj æO; Hkhrj dh rjiQA

fp=k 17-6 esa es#jTtq dh lkekU; lajpuk] tSlh fd vuqizLFk dkV esa fn[kkbZ nsrh gS] n'kkZ;h
xbZ gSA bl fp=k esa ;g Hkh fn[kk;k x;k gS fd es# raf=kdk,¡ blesa ls dSls O;qRiUu gksrh gSaA

es#jTtq ds izdk;Z

(i) xnZu ds uhps izfrorks± dks ys tkukA
(ii) Ropk vkSj isf'k;ksa ls laosnh vkosxksa dks efLr"d rd ys tkukA
(iii) vuqfØ;kvksa dks efLr"d ls èkM+ vkSj gkFk&iSjksa rd ys tkukA

ikBxr iz'u 17.1

1- izokg pkVZ dh lgk;rk ls raf=kdk ra=k ds izeq[k la?kVdksa dk uke uhps fn, x, fjDr
LFkku esa fy[ksa

2- xqfPNdk dk uke crkb;s] tks
(d) efLr"d dk fuekZ.k djrh gSA
([k) xzluh ds uhps fLFkr jgrh gS vkSj efLr"d ls tqM+h gksrh gSA

3- frypV~Vk ds raf=kdk ra=k ds fdl Hkkx dh rqyuk gekjs es#jTtq ls dh tk ldrh
gSA ;|fi gekjh es#jTtq i`"B Hkkx esa fLFkr jgrh gS vkSj frypV~Vk dk raf=kdk ra=k
dk ;g Hkkx v/j esa gksrk gSA

4- efLr"d ds izeq[k Hkkxksa ds uke crkb,A
............................................................................................................................

5- fuEufyf[kr esa ls izR;sd dk ,d&,d izdk;Z crkb, %
(i) izefLr"d ......................................................................
(ii) vuqefLr"d ......................................................................
(iii) esM~;wyk vkWCyk¡xsVk ......................................................................
(iv) v/'psrd (gkbiksFkSySel) ......................................................................

6- fuEufyf[kr fdlls cus gksrs gSaµ
(i) èkwlj nzO; ................................................................................................
(ii) 'osr nzO; ................................................................................................

7- efLr"d dh xqgkvksa esa Hkjs rjy dk uke crkb,A
............................................................................................................................
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17.3 ifjèkh; raf=kdk&ra=k
ifjèkh; raf=kdk&ra=k esa os lHkh raf=kdk,¡ 'kkfey gSa tks efLr"d vkSj es#jTtq ls fudyrh
gSaA dqy feykdj ;g ra=k nks izdkj ds iFkksa ls cuk gksrk gSA vfHkokgh (viuh vksj ykus
okyk) laosnh iFk vkSj viokgh (nwj ys tkus okyk) iszjd iFkA
(d) vfHkokgh (xzkgh@laosnh) iFk esa nks izdkj dh raf=kdk,¡ gksrh gSa%

fo'kq¼ :i ls laosnh raf=kdk,¡] tSlsµus=kksa] dkuksa] ukd vkfn ls vkus okyh
diky&raf=kdk,¡A
fefJr diky&raf=kdk,¡ tSls fd ik¡poha diky raf=kdk (vkuu raf=kdk Facial nerve)
ftlesa psgjs ls laosnksa dks ykus okys laosnh js'ks ekStwn gksrs gSa] ysfdu mlesa dqN izsjd
js'ks Hkh gksrs gSa tks vkosxksa dks tcM+s dh isf'k;ksa rd igq¡pkrs gSaA

([k) viokgh (nwj ys tkus okyk) iFk dks nks esa foHkkftr fd;k tk ldrk gSµdkf;d
vkSj Lok;Ùk raf=kdk&ra=k
(i) dkf;d raf=kdk ra=k % ,sfPNd isf'k;ksa dk fu;a=k.k djrk gSA blds varxZr vfèkdka'k

diky&raf=kdkvksa ds lkFk&lkFk es#&raf=kdkvksa ds izsjd raf=kdk&js'ks Hkh vkrs gSaA
;s nksuksa gh dsanzh; raf=kdk ra=k (CNS) ls ,sfPNd isf'k;ksa dk lans'k ys tkrs gSaA

(ii) Lok;Ùk (autonomic) raf=kdk ra=k (ANS) % ;g vuSfPNd isf'k;ksa vkSj xzafFk;ksa
dk raf=kdkdj.k@raf=kdk iznku djrk gSA ;g xqfPNdkvksa vkSj raf=kdkvksa dh ,d
tksM+h Ükà[kykvksa ls cuk gksrk gS tks jh<+ ds nksuksa ik'oks± esa fLFkr gksrh gSA (fp=k
17-3) ;g ra=k izeq[k :i ls ,d izsjd ra=k gS tks vkarfjd vaxksa dh vuSfPNd
fØ;kvksa dk fu;eu djrk gSA blds nks Hkkx gksrs gSa % (d) vuqdaih (sympathetic)
raf=kdk&ra=k ([k) ijkuqdaih (ijk + vuqdaih)  (parasympathetic) raf=kdk&ra=kA
(fp=k 17-3)A

fp=k 17.3 Lok;Ùk raf=kdk ra=k&vuqdaih vkSj ijkuqdaih ra=k

ifjrkfjdk (vkbfjl)

vJqxzafFk
ykyk (ykj) xzafFk
ân;

issQiQM+s (iqQIiQql)

vkek'k;] xzg.kh
vXU;k'k;

,sMªhusy xzafFk (vf/o`Dd xazfFk)

c`gnka=k

ew=kk'k;

ijkuqdaih vuqdaih
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vuqdaih raf=kdk ra=k 'kjhj dks vkikr ifjfLFkfr;ksa dk lkeuk djus ds fy, rS;kj djrk
gS vkSj ijkuqdaih raf=kdk&ra=k vkikr fLFkfr ds lekIr gksus ij lkekU; fLFkfr dks iqu%
LFkkfir dj nsrk gSA

uhps nh xbZ rkfydk 17-1 esa fofHkUu vaxksa ij Lok;Ùk raf=kdk&ra=k ds nks mifoHkktuksa dss
foijhr izHkkoksa dh lwph nh xbZ gSA

rkfydk 17-1 Lok;Ùk raf=kdk&ra=k ds izHkko

vax vuqdaih fØ;k dk izHkko ijkvuqdaih fØ;k dk izHkko

1- us=k dh iqryh foLiQkfjr ladhf.kZr

2- ân;&Lian nj c<+ tkrh gS nj de gks tkrh gS

3- #fèkj okfgfu;k¡

(d) Ropk ij ladqfpr foLiQkfjr

([k) isf'k;ksa ij foLiQkfjr dksbZ izHkko ugha

4- 'olfudk,a foLiQkfjr ladhf.kZr

5- ew=kk'k; isf'k;k¡ f'kfFky iM+ isf'k;k¡ ladqfpr (ew=k djus
tkrh gSa dh bPNk)

vojksèkuh is'kh ladqfpr vojksèkuh is'kh f'kfFky gks
tkrh gS

6- Losn dk lzo.k c<+ tkrk gS dksbZ izHkko ugha

7- #fèkj&'kdZjk c<+ tkrh gS dksbZ izHkko ugha

8- ykj lzo.k can gks tkrk gS c<+ tkrk gS

9- vJq xzafFk;k¡ lfØ; ean iM+ tkrh gS

10- Ropk ds cky míhIr (cky [kM+s gks f'kfFkfyr (cky cSB
dh mn~?k"khZ is'kh tkrs gSa) tkrs gSa)
(Erector muscle)

11- vf/o`Dd (,sMªhuy) lzo.k c<+ tkrk gS dksbZ izHkko ugha
xzafFk;k¡

12- NksVh vkar Øekdqapu ?kV tkrk gS Øekdqapu c<+ tkrk gS

13- vkek'k; dh xzafFk;k¡  lzo.k ?kV tkrk gS lzo.k c<+ tkrk gS

Lok;Ùk raf=kdk&ra=k ij Hkkoukvksa] tSlsµnq%[k] xqLlk] Mj] ySafxd míhiu vkfn dk
cgqr vfèkd izHkko iM+rk gSA
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ikBxr iz'u 17.2

1- Lok;Ùk raf=kdk&ra=k ds nks Hkkx dkSu ls gSa\

............................................................................................................................

2- Lok;Ùk raf=kdk&ra=k ds mu fof'k"V Hkkxksa ds uke crkb, ftudk lacaèk fuEufyf[kr ls
gSaµ

(i) ân~&Lian dk ean gksuk ..................................................................

(ii) ykj&lzo.k esa o`f¼ ..................................................................

(iii) iqryh dk foLiQkj.k ..................................................................

(iv) vka=k&Øekdqapu esa o`f¼ ..................................................................

(v) ew=kk'k; dh isf'k;ksa dk ladqpu ftlds dkj.k is'kkc djus dh vko';drk eglwl
gksus yxrh gS ..................................................................

3- ifjèkh; raf=kdk&ra=k dks ;g uke D;ksa fn;k x;k gS\

............................................................................................................................

4- laosnh vkSj izsjd raf=kdkvksa ds fodYih ;k oSdfYid (alternative) uke crkb,A

............................................................................................................................

17.4 U;wjkWu % raf=kdk&ra=k dh lajpukRed vkSj izdk;kZRed bdkbZ (fp=k 17.4)

vki raf=kdk&dksf'kdk vFkkZr~ U;wjkWu ds ckjs esa igys gh i<+ pqds gSaA fiQj Hkh] ;gk¡ vkidks
iqu% Lej.k djk;k tkrk gS fd U;wjkWu dh lajpuk dk lacaèk raf=kdk&vkos'k ds laogu ds
lkFk tksM+k tk ldsA

nqzfedk,a (dendrites-dendron = nzqe] o`{k) (NksVs vkdkj ds 'kkf[kr izoèkZ) dksf'kdk&dk;
ls fudys gq, gksrs gSaA ;s fdlh xzkgh ls vFkok fdlh nwljs U;wjkWu (neuron) ds raf=kdk{k (axon)

dh vaR; 'kk[kkvksa ls ladsr (vkosx) yssrs gSaA ,d U;wjkWu esa 200 ls Hkh vfèkd MsUMªkbV gks
ldrs gSa rkfd os vU; U;wjkWuksa ds ,sDlkWuksa dh vaR; 'kk[kkvksa ds lkFk tqM+ ldsaA

,d yack rarq vFkok ,sDlkWu vkosx dks dksf'kdk&dk; ls ,sDlkWu dh vaR; 'kk[kkvksa
esa igq¡pkrk gS vkSj fiQj bu 'kk[kkvksa ls vkosx ;k rks vxyh raf=kdk&dksf'kdk esa igq¡pk
fn;k tkrk gS ;k fdlh is'kh vFkok xzafFk esa igq¡pk fn;k tkrk gS tks rnqijkar vkns'k
dk ikyu djrs gq, ;k rks ladqpu djrh ;k lzko dk foekspu djrh gSA varxzZFku
(fluSIl) ,d U;wjkWu ls nwljs U;wjkWu vFkok ,d U;wjkWu vkSj ,d is'kh; ds chp lapkj&fcUnq
gksrk gSA
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,sDlkWu ds Åij olk;qDr inkFkZ dk ,d vkPNn] ek;fyu (mylin) dk ,d vkoj.k gksrk
gS] vkSj bl izdkj ds raf=kdk&js'kksa dks eTtk;qDr vFkok ek;fyfur js'ks (myelinated fibres)

dgrs gSaA

fp=k 17.4 raf=kdk&dksf'kdk

17.5 U;wjkWu ds ,d Nksj ls nwljs Nksj rd vkSj varxzZFku (fluSIl)
ds ikj vkosx dk laogu

raf=kdk&js'ks ds tfj, raf=kdk&vkosx dk laogu fo|qrh; fofèk ls gksrk gS] tcfd fluSIl
(varxzFkZu) ds ikj ;g laogu ,d jklk;fud fofèk ls gksrk gSA

(d) U;wjkWu ds ,d Nksj ls nwljs Nksj rd fo|qr~&ladsru

raf=kdk js'ks esa ls raf=kdk&vkosx dh lajpuk (,d Nksj ls nwljs Nksj rd) fo|qr~&jlk;u
fofèk ls gksrk gSA ;g lapj.k ml izdkj dk ugha gksrk tSlk fd fdlh rkj ds Hkhrj
ls fo|qr~&èkkjk ds izokfgr gksus esa bysDVªkWuksa dk izokg gksrk gS] vfirq og foèkzqohdj.k
(;k fo/zqou&depolarisation) dh rjax ds :i esa pyrk tkrk gS (fp=k 17-5)A fo/zqohÑr
ijek.kq dks le>us ds fy, fuEu i<+sA

lkekU; foJkeh voLFkk (resting stage) esa raf=kdk js'ks ds ckgj dh vksj ($) èku pktZ
cuk gksrk gSA ml voLFkk dks èkzqohÑr (polarised) dgrs gSaA ;g èkzqohdj.k ckgj dh

raf=kdk{k (,DlkWu) Nksj

jsufo;j ioZ

esM~;wyjh vkPNn

dsUnzd

fuLly d.k

MªsUMªkbV~l (nzqfedk,a)

ifjdsanzd (isjhdSfj;kWu)

raf=kdk{k (,DlkWu)

dsUnzd
MsUMªku (nzqeo/Z)
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vksj Na+ vk;uksa dh vfèkd la[;k esa gksus ds dkj.k gksrk gSA ;g voLFkk blfy, cuh
jgrh gS D;ksafd vk;uksa dks yxkrkj vanj ls ckgj dh vksj dks Hkstk tkrk gS vFkkZr~
lksfM;e&iksVSf'k;e iai }kjk iai fd;k tkrk jgrk gS vkSj ÅtkZ ds fy, ATP dk iz;ksx
dj lfØ; ifjogu }kjk izpkfyr fd;k tkrk gSA

lksfM;e&iksVSf'k;e iai % IyST+ek f>Yyh ds Åij ,d okgd izksVhu gksrh gS tks
lksfM;e vkSj iksVSf'k;e vk;uksa dks f>Yyh ds vkj&ikj ykrh ys tkrh gSA lkekU;r%]
;s vk;u viuh vfèkd lkanzrk okys {ks=k ls viuh de lkanzrk okys {ks=k dh rjiQ
xfr djrs gSaA

raf=kdk&js'ks ij míhiu vkus ds ckn gksus okys ifjorZu bl izdkj gksrs gSaµ

bl fcanq ij ,sDlkWu f>Yyh Na+ vk;uksa ds fy, vfèkd ikjxE; gks tkrh gS ftlds
dkj.k os f>Yyh ls gksdj Hkhrj vkus yxrs gSa vkSj ogk¡ ij foèkzqohdj.k gks tkrk gS
;k vkos'k dk LFkkuh; ifjorZu ;kuh LFky ij /u ls ½.k vkos'k gksrk gS (nsa[ksa fp=k)

vc foèkzqohdj.k dk ;g fcanq f>Yyh ds lgorhZ {ks=k ds fy, Lo;a ,d míhiu cu
tkrk gS vkSj vc ;g vxyk {ks=k foèkzqohÑr gks tkrk gSA

blh chp igyk {ks=k iquèkzqZohÑr (re-iqu% + /zqohÑr&polarised) gks tkrk gS D;ksafd
,d lksfM;e  Na+ vk;uksa dks lfØ; vfHkxeu ds }kjk iqu% f>Yyh ds ckgj dh
vksj igq¡pk nsrk gSA ;g dk;Z ^lksfM;e iai* ds }kjk gksrk gSA

vkSj vc ;g js'kk foèkzqohdj.k dh vxyh rjax ds fy, rS;kj gks tkrk gSA

bl izdkj] raf=kdk&vkosx foèkzqohdj.k vkSj iqu%èkzqohdj.k dh ,d vius vki cuus okyh
rjax ds :i esa gksrk gSA

fp=k 17.5 raf=kdk&vkosx dk laogu

([k) varxzZFku (fluSIl) ds ikjµjklk;fud ladsru

raf=kdk&vkosx raf=kdk&js'ks ds tfj, pyrk gqvk ;k rks vius xarO; (is'kh ;k xzafFk) rd
igq¡p tkrk gS rkfd ml ij fØ;k dh tk lds] vFkok fdlh vU; U;wjkWu dh nzqfedkvksa

okilh
(iqu%izkfIr) {ks=k

foJkeh {ks=kmÙksftr {ks=k

raf=kdk vkosx dh fn'kk

foJkeh {ks=kmÙksftr {ks=k
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(MsUMªkbVksa) rd igq¡p tkrk gS rkfd mls vkSj vkxs Hkstk tk ldsA bl laxe&LFky dks
fluSIl@varxzFku (synapse) dgrs gSaA fluSIl ds ikj vkosx dk lapj.k ,d jklk;fud izfØ;k
}kjk laiUu gksrk gSA vkosx tc ,sDlkWu ds vafre Nksj ij igq¡prk gS] rc fuEufyf[kr
?kVuk,¡ gksrh gSaµ

µ ,sDlkWu ds vafre Nksj ij ,d jlk;u ,slhfVydksyhu (acetylcholine) fueqZDr gksrk gSA

µ ,slhfVydksyhu vxys U;wjkWu dks míhfir dj nsrk gS rkfd u;k vkosx izkjaHk gks ldsA

µ ,slhfVydksyhu ogk¡ ij 'kh?kz gh fo?kfVr gks tkrk gS rkfd fluSIl vxys lapj.k ds
fy, rS;kj gks tk,A

;fn ,sDlkWu ds vafre fljs nks ;k vfèkd lgorhZ U;wjkWuksa ds Ms.MªkbVksa ds lkFk lEidZ
cuk, gq, gksa rks ;g vkosx mu lHkh esa ls pyrk pyk tk,xkA

^loZ vFkok 'kwU;* fu;e % ;fn míhiu i;kZIr :i esa l'kDr jgk gksrk gSA (ftlesa fuEure
izHkko lhek gks) fd mlls vkosx mRiUu gks lds] rks vkosx vkjaHk gks tk,xk vkSj viuh
xfr ds vuqlkj pyrk tk,xkA izHkkoghu fdlh míhiu dh og de&ls&de {kerk gksrh
gS ftlls fd vkosx vkjaHk fd;k tk ldsA

;g xfr míhiu dh {kerk dks c<+k nsus ls mruh gh jgrh gS] vfèkd ugha c<+kbZ
tk ldrhA

17.6 izfrorZ fØ;k Reflex action

izfrorZ fØ;k 'kjhj esa fdlh míhiu ds dkj.k gksus okyh Lor% rhoz vkSj vuSfPNd fØ;k
gksrh gSA mnkgj.k ds fy,µ

fdlh xeZ ros dks vFkok fdlh uqdhys dk¡Vs dks Nwus ij vki rqjar vius gkFk dks
gVk ysrs gksA

fdlh tkus&igpkus Lokfn"V Hkkstu dks dsoy ns[kus vFkok lw¡?kus Hkj ls vkids eq¡g
esa ikuh (ykj) vk tkrk gSA

nks izdkj ds izfrorZ µ ljy vkSj izkuqdwyh (conditioned)

izfrorZ fØ;k ds mijksDr nksuksa mnkgj.k ewyr% vyx&vyx izdkj ds gSaaA igyk mnkgj.k
tUetkr vFkok izkÑfrd gS ftlds fy, igys dh fdlh tkudkjh dh dksbZ vko';drk
ugha gSA bl izdkj ds izfrorksZa dks ljy izfrorZ dgrs gSaA

nwljk mnkgj.k cjkcj izkIr dh xbZ tkudkjh ij vkèkkfjr gSA bl mnkgj.k esa efLr"d okLro
esa ml Hkkstu ds Lokn dks ;kn j[krk gS vkSj mlh ds vuq:i vpsru voLFkk esa dk;Z
djrk gSµ,sls izfrorZ dks izkuqdwyh izfrorZ dgrs gSaA

(d) ljy izfrorZ
iyd rqjar can dj ysukµfdlh Hkh oLrq dks vpkud vk¡[k dh rjiQ vkrs ns[kdjA
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[kk¡lh vkukµfuxkyk gqvk Hkkstu Hkkstu uyh esa u tkus ij ok;q uyh esa pys tkus ijA

rst izdk'k esa us=k dh iqryh fldqM+ tkukA

lksrs gq, O;fDr dk iSj xqnxqnkus ij] iSj dks >Vdk ekj nsukA

([k) izkuqdwyh izfrorZ

vpkud fdlh dks viuh dkj vFkok lkbfdy vkxs vkrs gq, ns[kdj czsd yxk nsukA

fdlh ls ckrsa djrs gq, Hkh twrs esa iQhrs ck¡èk ysukA

vkidks >qdrs gq, ns[kus ij] ekuksa vki ekjus ds fy, dksbZ iRFkj mBkus tk jgs gksa]
dqÙks dk Hkkx tkukA

d{kk esa vè;kid ;k vè;kfidk dks izos'k djrs gq, ns[kdj vkidk [kM+s gks tkukA

izfrorZ&fØ;k dh fØ;kfof/

dqN izfrorZ efLr"d ds tfj, gksrs gSa (izefLr"d izfrorZ) tSls fdlh oLrq ds ikl vkus
ij iydksa dk can gks tkuk] tcfd vU; izfrorZ es#jTtq ds tfj, gksrs gSa (es#&izfrorZ)A
uhps fn, x, vkjs[k (fp=k 17-6) esa ,d ljy es#&ifjorZu&fØ;k dk iFk fu#fir fd;k
x;k gS%

fp=k 17.6 ,d ljy izfrorZ&fØ;k esa raf=kdk&iFk

blesa ik¡p vko';d Hkkx gksrs gSaA

míhiu (pqHkuk] rki] vkfn)µlaosnh vax esa xzkgh es# raf=kdk ds i`"B ewy esa fLFkr vfHkokgh
(laosnh) raf=kdk js'ks] tks vkosx dks es# jTtq rd ykrs gSaµ,d (iszjd) U;wjkWu tks vkns'k
dks es#raf=kdk ds vkèkkj ewy esa fLFkr vius viokgh js'kksa ds tfj,µfdlh is'kh vFkok
fdlh xzafFk rd igq¡pkrs gSaA

es#jTtq ds Hkhrj vfèkdka'k :i ls vfHkokgh js'ks vkSj izsjd U;wjkWu ds chp ,d eè;orhZ
U;wjkWu ekStwn gksrk gSA

'osr nzO;
es#jTtq

i`"Bewy
i`"B xqfPNdk
(xSaxfy;u)

xzkgh (Ropk)

laosnh U;wjku

izHkkd (is'kh;)

es# raf=kdk

v/j ewy/wlj nzO;
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1- ;gk¡ izfrorks± ds dqNsd mnkgj.k fn, x, gSaA crkb, fd buesa ls dkSu&ls ljy izdkj
ds gSa vkSj dkSu&ls izkuqdwyh izdkj dsµ

(i) ?kqVus dk >Vduk

..................................................................................................................

(ii) ilanhnk Hkkstu dks ns[kdj eq¡g esa ykj vkuk

..................................................................................................................

(iii) ckrphr djrs le; twrs ds iQhrs ck¡èkuk

..................................................................................................................

(iv) vk¡[kksa ij rst jks'kuh iM+us ij iydksa dk can gks tkuk

..................................................................................................................

(v) vaèksjs esa fdlh dqaMfyr jLlh ij iSj iM+ tkus ij lk¡i dk èkks[kk gksuk

..................................................................................................................

17.7 laosnh xzkgh vax (KkusfUnz;k¡) (Sense organs)

laosnh vax os vax gksrs gSa ftuds tfj, ge ckg~; i;kZoj.k esa gksus okys ifjorZuksa ds ckjs
esa tkudkjh izkIr djrs gSaA izR;sd laosnh vax esa fof'k"V laosnh dksf'kdk,a gksrh gSa tks míhiuksa
dks xzg.k djrh gSa vkSj muls mRiUu gksus okys vkosxksa dks lacafèkr raf=kdk ds tfj, efLr"d
vFkok es#jTtq rd laizsf"kr dj nsrh gSaA efLr"d vkosxksa dks vyx&vyx oxhZÑr dj nsrk
gS] mudh O;k[;k djrk gS vkSj okafNr vuqfØ;k ds fy, Hkst nsrk gSA ekuoksa esa] iz:ir%
ik¡p KkusfUnz;k¡ gksrh gSaµns[kus ds fy, us=k] lquus ds fy, dku] lw¡?kus ds fy, ukd] Lokn
ds fy, ftg~ok vkSj Li'kZ] ihM+k] rki vkfn ds fy, RopkA

17.7.1 us=k (n`f"V laosn)

us=k vkÑfr esa djhc&djhc xksykdkj gksrs gSaA lkeus dh rjiQ tjk&lk mHkjk gqvk vkSj
vfLFky dksVj ds Hkhrj eqDr :i ls ?kwe ldrs gSaA us=k ,d [kks[kyh xsan dh rjg gksrs
gSa ftlds Hkhrj vusd lajpuk,¡ gksrh gSaA (fp=k 17-7)A

us=k xksyd dh fHkfÙk esa rhu ijrsa gksrh gSaµLdysjk ('osriVy)] dksjkWbM (jDrd iVy)
vkSj jsfVuk (n`f"V iVy)A

LDysjk (Sclera) lcls ckgjh dM+h liQsn ijr gksrk gSA lkeus dh rjiQ ;g vfofPNUu
:i ls ikjn'khZ LoPNeaMy dkWfuZ;k (cornea) ls tqM+h gksrh gSA
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dksjkWbM (Choroid) chp dh ijr gksrh gSA ;g ;ksth Ård dh cuh gksrh gS ftlesa
#fèkj okfgfu;ksa dk l?ku tkyd fo|eku gksrk gSA bldh Hkhrjh lrg xgjs Hkwjh vFkok
dkyh gksrh gSA ;g ijkorZu ugha gksus nsrh vU;Fkk ftlls izfrfcEc dh Li"Vrk xM+cM+k
tkrh gSA

fp=k 17.7 us=k dh ÅèokZèkj dkV

n`f"V iVy (jsfVuk&Retina) % lcls Hkhrjh laosnh ijr jsfVuk esa nks izdkj dh laosnh
dksf'kdk,¡ gksrh gSaµ'kykdk,¡ (rodes) (;s èkhes izdk'k ds fy, laosnh gksrh gSa) rFkk
'kadq (cones) (;s jaxksa ds fy, laosnh gksrh gSaA

ihr&fcanq (Yellow spot), tks n`f"V v{k ij fLFkr gksrk gS] og LFkku gS tgk¡ lkekU;
vk¡[k esa lcls vPNk fn[kkbZ iM+rk gSA ftlesa laosnh dksf'kdk,¡ vkSj muesa Hkh fo'ks"kdj
'kadq dksf'kdk,¡ lokZfèkd la[;k esa ikbZ tkrh gSA 'ks"k jsfVuk esa 'kykdk,¡ vfèkd rFkk
'kadq dksf'kdk,¡ de gksrh gSaA

ihr fcanq ds rqjar uhps vaèk fcanq (blind spot) gksrk gSA ;g og LFkku gS tgk¡ ij
jsfVuk dh leLr laosnh dksf'kdkvksa ls vkus okys raf=kdk&rarq ,d lkFk vfHkl`r gksdj
n`d&raf=kdk (Optic nerve) cukrs gSa] ;gha ls ;g raf=kdk us=k xksyd ls ckgj dh
vksj fudyrh gSA vaèk fcanq ij dksbZ laosnh dksf'kdk,¡ ugha gksrha vkSj blfy, bl fcanq
ij fn[kkbZ ugha iM+rkA

us=k ds Hkkx %

vkarfjd :i ls us=k nks izeq[k d{kksa esa c¡Vk gksrk gS vkSj ;s nksuksa d{k ysal ds tfj,
,d&nwljs ls vyx&vyx cus jgrs gSaA

rjy d{k (Aqueous chamber) % igyk Hkkx gksrk gS ftlds Hkhrj ,d tyh; rjy
(us=kksn) (,sDol g~;qej&Aqueous Humour) Hkjk gksrk gS rFkk ,d fiNyk Hkkx ftlds

'osr iVy (Ldsysjk)

vka[k dh is'kh

jDrd iVy (dksjkWbM)

n`f"V iVy (jsfVuk)

ihr fcUnq

dkpke nzo(foVªl g;wej)

va/fcUnq

n`d~ raf=kdk

vka[k dh (Åijh) iyd

fuyacu Luk;q

LoPNeaMy (dkfuZ;k)
ysal

i{ekHk is'kh

us=k 'ys"eyk
iqryh (I;wfiy)

us=kksn (,Dol g;wej)
ifjrkfjdk (vkbfjl)
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Hkhrj xk<+h tSlh&tSlk dkpkHk inkFkZ (dkpkHk áwej vitreous humour, vitro = dkap)
Hkjk gksrk gSA ,sDovl áwej ysal dks ue cuk, j[krk gS vkSj mls 'kkjhfjd >Vdksa
ls cpkrk gSA dkpkHk inkFkZ us=k xksyd dh vkÑfr dks cuk, j[krk gS vkSj jsfVuk
(n`f"ViVy) dk lqj{kk djrk gSA

ysal (Lens) % vkÑfr esa mHk;ksÙky vkSj vèkZBksl gksrk gSA ;g eqyk;e ftysfVuh Ård
dk cuk gksrk gSA ;g fuyacu Luk;q ls viuh fLFkfr esa cuk jgrk gS tks ysal dks
is'kh; i{eHk dk; ls tksM+s j[krk gSA ysl dh vkÑfr ij fuyacu&Luk;q ds f[kapko
ij izHkko iM+rk gSA

ifjrkfjdk (Iris) % ysal ds lkeus ,d izdkj dk inkZ gksrk gSA ;g dkyk] Hkwjk
vFkok uhyk gks ldrk gSA us=k dk jax vkbfjl ds jax ds gh dkj.k gksrk gSA blesa
nks izdkj dh isf'k;k¡ gksrh gSaµorqZy isf'k;k¡ iqryh dks l¡djk cukus ds fy, vkSj vjh;
isf'k;k¡ iqryh dks iQSykus ds fy,A iqryh dk vkdkj vuSfPNd :i ls de&T;knk djus
ds fy, us=k esa izos'k djus okys izdk'k dh ek=kk dks fu;af=kr fd;k tkrk gSA D;k
vki lksp ldrs gSa fd iqryh dc&dc pkSM+h gks tkrh gS vkSj dc&dc l¡djh gks
tkrh gSA

ge fdl izdkj ns[krs gSa %

izdk'k dk laizs"k.k % oLrq ls ijkofrZr izdk'k fdj.ksa ikjn'khZ lajpukvksa esa ls gksdj
vk¡[k esa izos'k djrh gSa] ;kuh us=k 'ys"eyk (dataDVkbok)] LoPNeaMy (dkWfuZ;k)] us=kksn]
ysUl rFkk dkpkHk rjy esa ls gksdjA

izfrfcEc dk cuuk % dkWfuZ;k dh oØrk ls fdj.ksa dqN gn rd eqM+ tkrh gSa] vkSj
ysal mUgsa vkSj T;knk eksM+ nsrs gSa ftlls ,d izfrfcac jsfVuk ds Åij cu tkrk gSA

izfrfcEc dk Lo:i % izfrfcac mYVk ,oa okLrfod gksrk gSA

raf=kdk&vkosx dk cuuk vkSj mldk laizs{k.k % izfrfcac dh izdk'k ÅtkZ laosnh dksf'kdkvksa
('kykdkvksa rFkk 'kadqvksa) esa jklk;fud ifjorZu iSnk djrh gSA bu ifjorZuksa ls raf=kdk&vkosx
curs gSa tks n`d~ raf=kdk esa ls pyrs tkrs gq, efLr"d esa igq¡prs gSaA

vuqHkwfr % gekjk efLr"d izfrfcac dks vusd izdkj ls le>rk vkSj mldk vFkZ fudkyrk
gS tSls fd og oLrq dks lhèkk ns[krk gS gkykafd jsfVuk ij cuus okyk izfrcac mYVk
gksrk gSA

leatu (iQksdlu&Focusing)) % jsfVuk ij izfrfcac ds iQksdl fd, tkus dks leatu
(accommodation) dgrs gSaA iQksdl djus dk vFkZ gS izR;kLFk (elastic) ysUl dh
oØrk dk ifjorZu ykuk gSA

& nwj n`f"V ds fy, % ysal vfèkd piVk vFkok iryk gks tkrk gS_ ;g ysal dh lkekU;
fLFkfr gksrh gS ftls fuyacu Luk;qvksa }kjk rku dj j[kk tkrk gSA
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& fudV n`f"V ds fy, % i{ekHk isf'k;k¡ tks orqZydkj gksrh gSa] ladqfpr gksdj
us=k xksyd dh ifjfèk dks de dj nsrh gSaA blls fuyacu Luk;q ij f[kapko
de gks tkrk gS vkSj ysal Lo;a viuh izR;kLFkrk ds dkj.k eksVk (vfèkd xksy)
gks tkrk gSA

lkekU; vk¡[k lrr leatu djrh jgrh gS pkgs dksbZ py jgk gks] [ksy jgk gks
vFkok dsoy bèkj&mèkj ns[k gh jgk gksA

f}us=kh n`f"V % ekuo lfgr lHkh izkbesV Lrfu;ksa esa nksuksa vk¡[ksa lkeus dh vksj fLFkr gksrh gSaA
bl O;oLFkk ls efLr"d esa izfrfcacksa dk vfrO;kiu (,d&nwljs ds Åij vk tkuk) gksrk gS
ftlls xgjkbZ dk cksèk gksrk gS (f=kfoeh;] 3-dimensional n`f"V)A

us=k ds rhu lkekU; nks"k

1- fudV n`f"V (Near-sightedness ;k Myopia)µblesa O;fDr utnhd dh oLrqvksa dks
rks lkiQ&lkiQ ns[k ysrk gS exj nwj dh phtksa dks Bhd ls ugha ns[k ikrkA nwj dh
oLrqvksa dk izfrfcac jsfVuk ds vkxs curk gSA ;g nks"k mi;qDr vory ysal ds }kjk
Bhd fd;k tk ldrk gS (;g ysUl ;k rks p'esa ds Ýse esa yxk, tk ldrs gSa ;k
dkWUVsDV ysUlksa dh rjg bLrseky fd, tk ldrs gSaA

2- nwj&n`f"V (Long sightedness ;k Hypermetropia)µ,sls O;fDr nwj dh oLrqvksa dks rks lkiQ
ns[k ysrs gSa] ysfdu utnhd dh oLrqvksa dks ughaA bl nks"k esa fudV dh oLrqvksa dk izfrfcac
jsfVuk ds ihNs curk gS vkSj bldk lekèkku ,d mi;qDr mÙky ysal ds bLrseky ls fd;k tkrk
gSA

3- eksfr;kfcan dSVsjsDV (Cataract) – og n'kk gS ftlesa ysal liQsn vikjn'khZ gks tkrk
gS (lkekU;r% mez ds lkFk&lkFk)A bl izdkj ds ysal dks 'kY;&fØ;k }kjk fudky
fn;k tkrk gS vkSj ;k rks mldh txg ij ,d var%us=kh ysal yxk fn;k tkrk gS vFkok
mi;qDr p'ek yxok fn;k tkrk gSA

ikBxr iz'u 17.4

1- us=k ds fuEufyf[kr Hkkxksa ds dk;Z crkb, %

(i) ifjrkfjdk (vkbfjl) ........................................................................

(ii) i{ekHkh (flfy;jh) isf'k;ka ........................................................................

(iii) rkjk (I;wfiy) ........................................................................

(iv) n`f"V iVy jsfVuk ........................................................................

2- fuEufyf[kr ds uke crkb, %

(i) vk¡[k dk og {ks=k tgk¡ lcls Li"V fn[kkbZ nsrk gS

..................................................................................................................
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(ii) fudV&n`f"V dks lgh djus ds fy, bLrseky fd, tkus okys ysUl dk izdkj-

..................................................................................................................

(iii) og n'kk ftlesa vk¡[k dk ysUl vikjn'khZ liQsn gks tkrk gS

..................................................................................................................

(iv) fofHkUu nwfj;ksa ij fLFkr oLrqvksa dks iQksdl fd, tkus dh vk¡[k dh {kerk

..................................................................................................................

17.7.2 dkuµJo.k vkSj larqyu dk laosn

dku nks laosnh dk;Z djrk gS % lquus dk vkSj 'kjhj dk larqyu cuk, j[kus dkA dku
ds rhu izeq[k Hkkx gksrs gSaµcká dku] eè; dku vkSj Hkhrjh dku (fp=k 17.8)

fp=k 17.8 ekuo dk dku

cká dku ds fuEufyf[kr Hkkx gksrs gSa %

µ ckgj dks mHkjk gqvk d.kZiYyo ftlds Hkhrj mifLFk (dkfVZyst) dk vkyEc gksrk
gS] ;g èofu rjaxksa dks Hkhrj dh vksj dks fn'kk nsrk gSA

µ Jo.k uky ftlesa ls gksdj èofu&rjaxsa dku ds insZ (d.kZiVg f>Yyh] tympanic
membrane) rd igq¡prh gSA

eè; dku fuEufyf[kr ls cuk gksrk gS %

ok;q ls Hkjh ,d d.kZiVg xqgk

d.kZiVg vFkok dku dk ijnk

rhu lw{e gfM~M;k¡ eSfy;l (malleus, ̂ ^?ku] eqn~xj  hammer**), ̂^badl (incus, LFkw.k ̂^fugkbZ
anvil**) rFkk LVsiht (stapes, jdkc] stirrup) gksrh gSa bu rhuksa dks lkewfgd :i esa

fiUuk
LFkw.k
bUdl

?ku
eSfy;l

Jo.k raf=kdk

[kksiM+h dk vk/kj

xksy f[kM+dh

;wLVsf'k;u
uyh

d.kZ iVg

gM~Mh

ckg~; Jo.k
ehVl d.kZ

xqgj dkfDy;k (d.kZorZ)

LVsi ij v.Mkdkj f[kM+dh
v¼Zo`r ukysa iQht jdkcd.kZiYyo
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^^d.kkZfLFkdk,a (ear ossicles)** dgrs gSaA eSfy;l dku ds insZ ls laidZ cukrh gS rFkk LVsiht
Hkhrjh dku dh vaMkdkj f[kM+dh (oval window) dks Nq, gksrh gSA

;wLVsdh uyh (Eustachian tube) d.kZiVg xqgk dks xzluh ds lkFk tksM+s j[krh gSA ;g
dku ds insZ ds nksuksa vksj ok;qnkc dks leku cuk, j[kus esa lgk;rk djrh gSA

vkarfjd dku esa izèkkur% nks Hkkx gksrs gSa %

(d) d.kkZorZ (dkWfDy;k&Cochlea)µ;g ,d yach dqaMfyr lajpuk gksrh gS tks dqN&dqN
'ka[k dh dqaMyh dh rjg dh gksrh gSA blds dqy <kbZ pØ cus gksrs gSaA blds Hkhrj
dh pDdj [kkrh gqbZ xqgk f>fYy;ksa }kjk i`Fkd~ gqbZ rhu lekarj ufydkvksa vFkok ukyksa
esa foHkkftr gks tkrh gSA bu ukyksa ds Hkhrj ,d rjy ,aMksfyEiQ var%ylhdk (endolymph)

Hkjk gksrk gSA chp dh uky esa lquus ls lacafèkr laosnh dksf'kdkvksa ls ;qDr {ks=k gksrs
gSa ftUgsa dkWVhZ&vax (Organ of corti) dgrs gSaA

([k) iz|k.k (vestibule)µbldk lacaèk 'kjhj ds larqyu cuk, j[kus ls gksrk gSA

µ blesa rhu vèkZ o`Ùkkdkj ukysa gksrh gSa tks ,d&nwljs ls ledks.k cukrs gq, fLFkr gksrh
gSa] vkSj ,d Hkkx dkWfDy;k ds lkFk tqM+k gksrk gS vkSj ,d n`fr (;wfVªdqyl) vkSj
,d xksf.kdk (lSdqyl) esa foHksfnr gksrk gSA izR;sd uky dk ,d fljk pkSM+k gksdj
,d rqafcdk (ampulla) cukrk gS ftlds Hkhrj laosnh dksf'kdk,¡ gksrh gSa vkSj muls
fudyus okys raf=kdk js'ks ,d lkFk feydj Jo.k raf=kdk cukrs gSaA

lquus dh fØ;kfofèk

µ èofu rjaxsa Jo.k uky esa izos'k djrh vkSj dku ds insZ dks dafir djrh gSaA

µ insZ ds daiu esfy;l esa] fiQj vkxs badl esa] fiQj LVsiht esa LFkkukarfjr gks tkrs gSaA
blds ckn LVsiht èofu rjaxksa dks vkxs vaMkdkj f[kM+dh esa igq¡pk nsrh gS ftlls og
daiu djus yx tkrh gSA

µ ;s daiu d.kkZorZ (dkWfDy;k) ds Hkhrj ds rjy dks xfr iznku dj nsrs gSaA bl rjy dh xfr
(Lianu) dks dkWVhZ&vax idM+ ysrs rFkk raf=kdk vkosxksa ds :i esa dkWfDy;k&raf=kdkvksa esa igq¡pk
nsrs gSaA ;s raf=kdk,¡ vkosxksa dks efLr"d rd igq¡pk nsrh gSA

nsg&larqyu dk cksèk

LFkSfrd larqyu (xq#Ro ds dkj.k)

'kjhj dh fLFkfr esa vFkok >qdus ij vèkZo`Ùkkdkj ukyksa ds Hkhrj rjy xfr djus yxrk
gSA ;s vèkZo`Ùkkdkj ukysa fofHkUu leryksa esa O;ofLFkr gksrh gSaA uky dh rqafcdk esa fLFkr
laosnh i{ekHk (flfy;k) bu xfr;ksa dks xzg.k dj ysrs gSa vkSj rc vkosx Jo.k&raf=kdk
rd igq¡pk fn, tkrs gSa tgk¡ ls os efLr"d dks Hkst fn, tkrs gSaA
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xfr djrs le; larqyu % n`fr (;wfVªdqyl) vkSj xksf.kdk (lSdqyl) xfrt larqyu dk cksèk djrs
gSa (tcfd 'kjhj xfr dj jgk gksrk gS)A tc Hkh 'kjhj esa fdl Hkh izdkj dh xfr gks jgh gksrh
gS] rc varyZlhdk (,aMksfyEiQ) esa ekStwn dSfYl;e dkcksZusV dh ckjhd&ckjhd df.kdk,¡ laosnh
jkseksa dks nckus yxrh gSaA bl izdkj vkosxksa dks Jo.k raf=kdk rd igq¡pk fn;k tkrk gSA

17.7.3 ftg~ok vkSj ukd (Lokn vkSj xaèk ds laosn)

ftg~ok Lokn ds laosn dk cksèk djrh gS vkSj ukd xaèk dkA ;s nksuksa laosn jklk;fud
laosn gksrs gSa vkSj ;s laidZ esa vkus okys jklk;fud inkFkZ dh izÑfr ij fuHkZj gksrs gSaA
Lokn ds ekeys esa inkFkZ dk lhèks laosnh Lokn dfydkvksa ds liadZ esa vkus ls lacaèk
gS tcfd xaèk ds ekeys esa jlk;u ds v.kq gok }kjk lkal ds lkFk Hkhrj vkrs gSa vkSj
ukd dh laosnh ,fiFkhfy;e dks míhfir dj nsrh gSA

17.7.4 Ropk (Li'kZ rFkk dqN vU; fofoèk laosn)

Ropk esa fofoèk izdkj dh raf=kdkvksa ds vafre Nksj ekStwn gksrs gSaA buesa ls dqN dk lacaèk
Li'kZ (gYdk&lk Li'kZ) ls gksrk gS] dqN dk xgjh nkc ls vkSj vU;ksa dk BaM] rki vkSj
ihM+k ls gksrk gSA

Hkw[k dk laosn vkek'k; dh fHkfÙk esa fLFkr xzkgh vaxksa ls gksrk gSA I;kl dk laosn xzluh
esa fLFkr raf=kdkvksa ds míhfir gksus ds dkj.k gksrk gSA Fkdku dk laosn isf'k;ksa esa fLFkr
gksrk gSA

ikBxr iz'u 17.5

1- dku dk dkSu&lk Hkkx dk;Z djrk gS] tc

(i) dksbZ O;k;keh (;k O;k;ke djus okyk) (fteukLV) larqyu ds fofoèk izdkj
ds djrc fn[kk jgk gksrk gSA

..................................................................................................................

(ii) vki xkuk lqu jgs gksaA

..................................................................................................................

2- fuEufyf[kr ds uke crkb, %

(i) dku dk og Hkkx ftlesa d.kZiYyo èofu&rjaxksa dks Hkstrk gSA

..................................................................................................................
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(ii) larqyu dk og izdkj ftldk lacaèk vèkZo`Ùkkdkj ukyksa ls gksrk gSA

..................................................................................................................

(iii) os dksbZ nks laosn ftUgsa Ropk esa fLFkr raf=kdkvksa ds ;qDr Nksjksa ls eglwl fd;k
tkrk gSA

..................................................................................................................

17.8 gkWeksZuksa ds }kjk leUo; % var%lzkoh ra=k

gkeksZuksa dk lzko 'kjhj esa fLFkr fof'k"V dksf'kdkvksa vFkok xzafFk;ksa }kjk gksrk gS mUgsa varlzkoh xzafFk;k¡
dgk tkrk gSA gkeksZu vkSj mUgsa #fèkj }kjk muds y{; LFkyksa rd igq¡pk;k tkrk gSA mudk izHkko
dsoy ,d ;k vfèkd Hkkxksa esa gksrk gSA vfèkdka'k gkWeksZuksa dk lzko fof'k"V xzafFk;ksa }kjk gksrk gS
ftUgsa var%lzkoh xzafFk;k¡ (Endocrine glands xzhd endo (endon = within Hkhrj] vanj + crime

(Krinein = seperate, vyx. lzo.k) dgrs gSa] ftldk vFkZ gksrk gS ̂ vkarfjd :i esa lzo.k*A bUgsa
okfgdkghu xzafFk;k¡ Hkh dgrs gSa D;ksafd buds lzko lhèks gh #fèkj esa NksM+ fn, tkrs gSa vkSj mudk
ifjogu ukfydkvksa }kjk ugha gksrkA dqNsd gkWeksZu vU; xzafFk;ksa vFkok 'kjhj ds vU; Hkkxksa }kjk
mRiUu gksrs gSa] mnkgj.k ds fy, vkek'k; vkSj xzg.khA

17.8.1 gkWeksZuksa dh izÑfr vkSj izdk;Z
gkWeksZuksa dks muds lzksr Hkkxksa ls lhèks gh #fèkj esa NksM+ fn;k tkrk gSA

#fèkj bu gkWeksZuksa dks mu y{; vaxksa rd igq¡pk nsrk gS tks muds izfr vuqfØ;k djrs
gSaA

gkWeksZu 'kjhj fØ;kRed izfØ;kvksa dk fu;eu djrs gSaA

;s cgqr de ek=kk esa mRiUu gksrs gSa vkSj tho oSKkfud n`f"V ls cgqr lfØ; gksrs
gSaA mnkgj.k ds fy,] ,sMªhufyu 3000 yk[k Hkkxksa esa 1 dh lkanzrk ij og lfØ;
cuk jgrk gSA

gkWeksZuksa dh vfèkdrk vkSj deh] nksuksa gh ls xaHkhj fodkj mRiUu gks ldrs gSaA

jklk;fud n`f"V ls] gkWeksZu ty esa ?kqyu'khy izksVhusa (isIVkbM) Xykbdks izksVhusa vkSj ,sehu
gks ldrs gSa] vFkok fyfiM esa ?kqyu'khy LVhjkW;M gks ldrs gSaA

gkWeksZuksa dh vfrfjDr ek=kk 'kjhj esa lafpr ugha jgrh vkSj mRlftZr dj nh tkrh gSA

17.8.2 gkWeksZu& lzkzo.kdrkZµvar%lzkoh xzafFk;k¡
ekuoksa ds ,d ntZu ls Hkh vfèkd Ård ,oa vax gSa tks gkWeksZu mRiUu djrs gSaA buesa ls vfèkdka'k
dks fp=k 17-9 esa fn[kk;k x;k gSA budks nks Jsf.k;ksa esa ck¡Vk x;k gSA

(d) fliZQ (ek=k) var% lzkzkoh % ih;w"k] voVq (Fkk;jkW;M)] ijkoVq (iSjkFkk;jkW;M)] Fkk;el
vkSj vf/o`Dd (,sMªhuy)A
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([k) va'kr% var% lzkzkoh % vXU;k'k;] tBj vkSj xzg.kh] midyk (,fiFkhfy;e)] tun
(xksuM) (iq#"kksa esa o`"k.k vkSj fL=k;ksa esa vaMk'k;) vkSj fL=k;ksa esa vijk (iySlsaVh)A

fp=k 17.9 ekuo 'kjhj dh izeq[k var% lzkzkoh xzafFk;ksa dh fLFkfrA

1- ih;w"kµ,d ekLVj xzafFk (Pituitary gland)

ih;w"k xzafFk ftls ih;wf"kdk (gkbiksfiQfll) Hkh dgrs gSa  (fp=k 17-9) % ,d NksVs&ls
cfgZos'ku (yxHkx eVj ds nkus ds cjkcj) gksrk gS tks eè; efLr"d ds vkèkkj ij ls

iSjkFkkbjkM (ijkoVq)

vijk (fn[kk;k ugha x;k)

ySaxjgSal }hi (vXU;k'k; esa)

,Mªhuy (vf/o`Dd)

xzg.kh (n'kkZ;h ugha x;h gS)

Fkkbel

voVq (FkkbjkbM)

fiV~;wVjh (ih;w"k)] (gkbiksiQkbfll (ih;wf"kdk))

fifu;y dk;

v.Mk'k;

o`"k.k

gkbiksFkSysel (v/'psrd)

vxz fiV~;wVjh (ih;w"k)
i'p fiV~;wVjh (ih;w"k)

iklZ baVjehfM;k
(eè; Hkkx)

ih;wf"kdk o`ar (gkbiksiQkbfl;y LVkWd)

fp=k 17.10 ih;w"k xzafFk
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yVdk gqvk gksrk gSA ;g ih;w"k oàr ds tfj, efLr"d ds v/'psrd (v/% + psrd)
(gkbiksFkSySel) ls tqM+k gqvk gksrk gSA gkbiksFkSySel] gkykafd efLr"d dk gh ,d Hkkx
gksrk gS] dqN vU; gkWeksZuksa dk Hkh lzko djrk gSA

ih;w"k xzafFk vU; vf/drj var%lzkoh xzafFk;ksa dk fu;a=k.k djrh gSA blesa nks Li"V Hkkx
gksrs gSa% vxz ih;w"k vkSj i'p ih;w"k A bu nksuksa Hkkxksa ls mRiUu gksus okys fofHkUu gkeksZuksa
vkSj mudh fØ;kvksa dk rkfydk 17-2 esa lwphc) fd;k x;k gSA

rkfydk 17-2 ih;w"k xzafFk ds gkWeksZu vkSj mudh fØ;k_ bu gkWeksZuksa ds vfrlzo.k
vkSj vYilzo.k ls gksus okyh vilkekU;rk,¡

lzksr gkWeksZu fØ;k vkSj mRiUu gksus okyh

vilkekU;rk,¡

ih;w"k dh o`f¼&gkWeksZu (GH), laiw.kZ 'kjhj dh] fo'ks"k :i ls dadky
vxz ikfy ftls lkseSVksVªWkfiQd dh o`f¼ dks c<+kok nsrk gSA cpiu

gkeksZu (STH) Hkh esa blds de ek=kk esa lzo.k ls cPpk
dgrs gSaA ckSuk (dwarfism–ckSukiu] okeurk) jg ldrk gS_

blds vfèkd ek=kk esa lzo.k esa o;Ld esa
Hkhedk;rk, vfrdk;rk] (acromegaly) mRiUu
dj ldrk gSA

VªkWfiQd gkWeksZu (tks 1- Fkk;jkW;M&míhid gkWeksZu (TSH)
vU; var%lzkoh xzafFk;ksa tks Fkk;jkW;M xzafFk dks míhfir djrk gSA
dks míhfir djrs gSa)

2- ,sMªhuksdkWfVªdksVªWkfiQd gkWeksZu (ACTH) tks
vf/o`Dd (,sMªhuy) oYdqV dks míhfir djrk gSA

tunizHkkoh (xksusMksVªWkfiQd) 3- iqVd (iQkWfyfdy) míhid gkWeksZu (FSH) tks
gkWeksZu fL=k;ksa esa vaM&fuekZ.k vkSj iq#"kksa esa 'kqØk.kq

fuekZ.k dk míhiu djrk gSA

4- ihrfiaMhdj (Y;wfVudkjh) gkWeksZu (LH) tks
vaMksRlxZ dks vkSj dkWiZl Y;qfV;e ds fuekZ.k dks
míhfir djrk gS vkSj ;g gkWeksZu eknk gkeksZu
izkstsLVsjkWu mRiUu djrk gS_ LH o`"k.k dks míhfir
djrk gS tks uj gkeksZu VsLVsjkWu mRiUu djrk gSA

5- izksySfDVu gkWeksZu nqXèk&mRiknu dks míhfir
djrk gSA

ih;w"k dh ,saVhMk;wjsfVd o`Dd dh ufydkvksa }kjk ikuh ds
i'pikfy gkWeksZu (ADH) vo'kks"k.k dks c<+k nsrk gS (ijklj.k

vFkok oslksizsflu fu;eu)A bl gkWeksZu dh deh ds dkj.k mndesg
(mnd = ikuh + esg = ew=k) (Mk;fcVht
buflihfMl) uked jksx gks ldrk gSA

vkWDlhVksflu cPps ds tUe ds le; xHkkZ'k; ds ladqpuksa dk
míhiu djrk gSA
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Fkk;jkW;M (Thyroid)

Fkk;jkW;M f}ikfyd (nks ikfyU;qDr) lajpuk gS tks xnZu ds lkeus okys {ks=k esa fLFkr
gksrh gS (fp=k 17-11)A blesa nks gkWeksZuksa dk lzko gksrk gS % Fkk;jkWfDlu vkSj dSfYlVksfuuA

fp=k 17.11 voVq (FkkW;jkW;M) xzafFk

Fkk;jkWfDlu (Thyroxine) vkèkkjh mikip; vFkkZr~ dksf'kdh; vkWDlhtuu dk fu;eu djrk
gS ftlds dkj.k Å"ek mRiUu gksrh gSaA ;g o`f¼ vkSj ifjoèkZu] vfLFk;ksa ds vLFkhHkou]
'kjhj ds rkiØe] ekufld fodkl vkfn dk fu;a=k.k djrk gSA

Fkk;jkWfDlu ds vYi lzo.k (gkbiksFkk;jkW;fMT+e) ls rhu fodkj mRiUu gks tkrs gSaµ

� ljy xyxaMµFkk;jkW;M dk fooèkZu tks xnZu esa ,d lwtu ds :i esa fn[kkbZ nsrk gSA
;g fodkj Hkkstu esa vk;ksMhu dh deh ds dkj.k mRiUu gksrk gS] D;ksafd FkkW;jkW;M
ds gkWeksZuksa ds mRiknu ds fy, vk;ksMhu dh vko';drk gksrh gSA

� voVqokeurk (cretinism = ØsVhurk) 'kjhj dh o`f¼ cgqr de (okeurk) vkSj ean
cqf¼ (ekufld eanrk)A

� feDlhMsek (Myxoedema) µpsgjs vkSj gkFkksa ij lwtu vk tkukA ,slk O;fDr lkekU;
:i ls vkylh gks tkrk gSA

Fkk;jkWfDlu dk vfrlzo.k % (gkbijFkkW;jkW;fMT+e) ds dkj.k ,DlksÝFkSfYed (ckgj dh
rjiQ fudys gq, us=k) xyxaM gks tkrk gSA bl fodkj ds dkj.k mikip;h nj c<+ tkrh
gSA ân;&Lian rhoz gks tkrk gS] ne iwQyus yxrk gS] lk¡l gYdh iM+ tkrh gS] vk¡[ksa ckgj
dh rjiQ fudy vkrh gS vkSj xnZu esa xyxaM cu tkrk gSA

dSfYlVksfuu % ;g #fèkj ds dSfYl;e vkSj iQkWLiQsV ds Lrjksa dk fu;eu djrk gSA ;fn
#fèkj esa dSfY'k;e dk Lrj vfèkd gS rks vfèkd ek=kk esa dSfYlVksfuu dk lzko fd;k
tkrk gS vkSj rc dSfY'k;e #fèkj esa ls fudydj vfLFk;ksa esa pyk tkrk gS vkSj mUgsa
vis{kkÑr dBksj cuk nsrk gSA #fèkj esa foijhr n'kk esa vFkkZr~ dSfY'k;e Lrj ds fuEu
gksus ij vfLFk;k¡ eqyk;e iM+ tkrh gSaA

xzluh

'oluh ('okluyh)

FkkbjkbM xzafFk

ijkaoVq
(iSjkFkkbjkbM)

xzafFk

daB
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3- ijkoVq (iSjkFkkW;jkW;M) (Parathyroid)

;s nks tksM+h NksVh&NksVh xzafFk;k¡ gksrh gSa tks FkkW;jkW;M xzafFk esa iw.kZr% vFkok va'kr% var%LFkkfir
gksrh gSaA budk gkWeksZu ;kfu iSjkFkkseksZu vfLFk;ksa esa ls dSfY'k;e ds ekspu dks míhfir djds
#fèkj esa dSfY'k;e ds Lrj dks c<+k nsrk gSA

4- Fkkbel (Thymus)

;g xzafFk xnZu ds vkèkkj ij fLFkr gksrh gSA ;g dqN gkWeksZuksa dks mRiUu djrh gS tks
T–ylhdk.kqvksa ds ifjiDou ls lacafèkr gksrs gSaA ;kSouk jaHk ds ckn ;g viqf"V (,aVªkiQh)
;kuh 'kks"k gksus yxrk gSA

5- vf/o`Dd (,sMªhuy) xzafFk;k¡ (Adrenal glands)

,sMªhuy ,d tksM+h xzafFk;k¡ gksrh gSa tks izR;sd o`Dd ds Åij Vksfi;ksa ds :i esa fLFkr
gksrh gSaA izR;sd ,sMªhuy xzafFk nks Hkkxksa ls cuh gksrh gS % ,d dsUnzh; eè;ka'k Hkkx vkSj
nwljk ifjèkh; oYdqV HkkxA

,sMªhuy eè;ka'k ,sMªhusfyu mRiUu djrk gS tks %

ân;&Lian dks c<+k nsrk gS ftlds lkFk gh lkFk #fèkjnkc esa c<+ tkrh gSA

isf'k;ksa ds #fèkj&laHkj.k dks rks c<+k nsrk gS] tcfd varjkaxksa ds #fèkj&laHkj.k dks de
dj nsrk gSA

;Ñr ls vfèkd 'kdZjk dk fueqZDr djds #fèkj esa igq¡pk nsrk gSA

,sMªhusy oYdqV }kjk lzkfor gkWeksZu nks Jsf.k;ksa ds varxZr vkrs gSa % XywdksdksfVZdkW;M vkSj
feusjyksdkWfVZdkW;MA

(d) XywdksdkWfVZdkW;M] mnkgj.k ds fy, dksfVZlksu

ruko dh fLFkfr esa ;g gkWeksZu ,sehuks vEyksa ds fM,sehuu (fo,sehuhdj.k) ds lkFk&lkFk ;Ñr
dh fØ;k ds tfj, #fèkj esa Xywdkst ds Lrj dks c<+k nsrk gSA Hkq[kejh vkSj yach vofèk rd
pys miokl ds nkSjku vko';d Xywdksl va'kr% blh gkWeksZu }kjk miyCèk gksrk gSA

vR;fèkd xehZ ;k lnhZ esa] tyus ij] ;k laØe.k gksus ij ruko dh ifjfLFkfr;ksa esa
;g gkWeksZu 'kjhj dks vuqdwfyr cukrk gSA

dqNsd oYdqVh gkWeksZu lsDl gkWeksZuksa dh Hkkafr dk;Z djrs gSa %

µ vYio;Ld cPps esa ,sMªhuy&oYdqV dh vfro`f¼ ds dkj.k dkyiwoZ ySafxd
ifjiDork vk tkrh gSA

µ o;LFk (ifjiDo) (toku) fL=k;ksa esa vf/o`Dd (,sMªhuy) oYdqV dh vfro`f¼
ds dkj.k uj y{k.k fodflr gks tkrs gSa tSls fd nk<+h vk tkuk vkSj Hkkjh
vkoktA

µ o;Ldksa (ifjiDo iq#"kksa) esa ,sMªhuy oYdqV Hkh vfro`f¼ ds dkj.k dqNsd
eknk&y{k.k fodflr gks tkrs gSa] tSlsµLruksa dk c<+ tkukA
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([k) feusjyksdkWfVZdkW;M % mnkgj.k ds fy, ,sYMksLVsjkWu %

bl gkWeksZu dk lacaèk 'kjhj esa ty dks cuk, j[kus ls gSA ;g gkeksZu o`Ddksa esa lksfM;e
vkSj DyksjkbM vk;uksa ds iqu% vo'kks"k.k dk c<+k nsrk gSA #f/j vk;ru vkSj :f/j nkc
c<+kus esa ,sYMksLVksjkWu dh Hkwfedk dk vè;;u ikB 14 (14-3-6) esa dhft,A

6- vXU;k'k; (Pancreas)

vXU;k'k; var%lzkoh xzafFk ds lkFk&gh&lkFk cfg%lzkoh xzafFk Hkh gSaA blesa dksf'kdkvksa ds fof'k"V
lewg gksrs gSa ftUgsa ySaxjgsUl ds }hi dgrs gSa] ftlesa rhu izdkj dh dksf'kdk,¡ gksrh gSaµ,sYiQk
dksf'kdk,¡ (α-cells) tks XywdSxkWu mRiUu djrh gSa] chVk dksf'kdk,¡  (β-cells)tks balqfyu
mRiUu djrh gSa vkSj xkek dksf'kdk,¡ (γ-cells) tks lkseSVksLVsfVu mRiUu djrh gSaA

(i) XywdSxkWu % ;g ;Ñr esa Xykbdkstu ds Xywdksl esa fo?kVu dks míhfir djrk gS ftlls
#fèkj esa 'kdZjk dk Lrj c<+ tkrk gSA

(ii) bUlqfyu % ;g nks izeq[k dk;Z djrk gS %

;g 'kjhj dh dksf'kdkvkas }kjk Xywdksl ds mi;ksx dks c<+kok nsrk gSA

;g #fèkj esa vfrfjDr Xywdkst dks ;Ñr ds Hkhrj Xykbdkstu ds :i esa fu{ksi.k
dks míhfir djrk gSA

XywdSxkWu vkSj bUlwfyu dk izdk;Z ,d nwljs ds foijhr gksrs gSaA

bUlqfyu ds lzkfor u gksus ij vFkok vYi ek=kk esa lzkfor gksus ij Mk;chVht esfyVl
(eèkqesg) uked jksx gks tkrk gS (vfrXywdksljDrrk&hperglycemia] ftldk vFkZ gS #fèkj
esa lkekU; ls vfèkd 'kdZjk dk gksuk)A

Mk;fcVht ls ihfM+r O;fDr %

#fèkj esa Xywdksl lkekU; ek=kk ls vfèkd gksrh gSA

vfèkd ek=kk esa 'kdZjk ;qDr ew=k R;kxrk gSA

vfèkd ew=k R;kxus ds lkFk&lkFk vfèkd ek=kk esa ty ds ckgj fudy tkus ls mls
T;knk I;kl yxrh gS

otu de gks tkrk gS vkSj og detksj gks tkrk gSa dqN ekeyksa esa og vaèkk Hkh
gks ldrk gSA

balqfyu ds vfrlzo.k ds dkj.k vYiXywdksljDrrk&hypoglycemia vFkok #fèkj esa 'kdZjk
dh deh gks tkrh gSa ;fn #fèkj esa 'kdZjk dk Lrj cgqr de gks tkrk gS rks O;fDr
csgks'kh dh voLFkk esa Hkh vk ldrk gSA

(iii) lkseSVksLVsfVu dks o`f¼&gkWeksZu&laned gkWeksZu (GHIH Growth Hormone-Inhibiting
Hormone) Hkh dgrs gSa D;ksafd blls blaqfyu vkSj XywdSxkWu ds lzo.k dk Hkh laneu
gks tkrk gSA

7- tun (xksuM&Gonad) (tuu&xzafFk;k¡ % o`"k.k vkSj vaMk'k;)

o`"k.kksa (Testes) tks iq#"kksa esa ik;s tkrs gSa] esa nks izdkj dh dksf'kdk,¡ gksrh gSa % 'kqØk.kq
mRiUu djus okyh tuu&dksf'kdk,¡ vkSj gkWeksZu mRiUu djus okyh varjkyh (interstitial)
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dksf'kdk,¡A varjkyh dksf'kdkvksa }kjk mRiUu gkWeksZuksa dks iaqtu (,saMªkstu) dgrs gSa vkSj buesa
ls lcls lkekU; gkWeksZu gS VsLVksLVsjkWu dk lzko ;kSoukjaHk ds le; gksrk gS vkSj rc og
uj y{k.kksa ds fodkl dks míhfir djrk gSA bl nkSjku 'kjhj esa nks ifjorZu vkrs gSaµ,d
rks psgjs ij cky vkuk vkSj nwljk vkokt dk iQV tkuk o Hkkjh gksukA

vaMk'k; (Ovary) tks fL=k;ksa esa ik, tkrs gSa esa nks izdkj ds gkWeksZu mRiUu gksrs gSaµvkbZLVªkstu
vkSj izkstsLVsjkWuA ,sLVªkstu dk lzko vaMk'k; ds iqVdksa ls gksrk gS vkSj og o;Ld L=kh esa
Lruksa ds fodkl ,oa furacksa ij olk ds fu{ksi.k dks míhfir djrk gSA vkbZLVªkstu fu"ksfpr
vaMs dks èkkj.k djus ds fy, xHkkZ'k; dh fHkfÙk dks rS;kj djrk gSA

izkstsLVsjkWu dk lzko ihrd fiaM (dkWiZl Y;wfV;e) (vaMk.kq ds fueksZpu ds ckn cpk gqvk
iqVd) }kjk gksrk gSA ;g gkWeksZu xHkkZoLFkk ds nkSjku xHkZ dks xHkkZ'k; esa cus jgus ds fy,
rFkk mldh o`f¼ ds fy, xHkkZ'k; dh fHkfÙk esa vafre ifjorZu ykrk gSA

8- vijk (Placenta)

xHkZorh L=kh dk vijk dqNsd gkWeksZu mRiUu djrk gSA blesa ls ,d gkWeksZu gksrk gS ekuo
dksfjvksfud xksuSMksVªksfiu (Human Chorionic Gonadotropin) (HCH), tks dkWilZ Y;wfV;e
dh izkstsLVsjkWu dk yxkrkj lzko djus dh fØ;k dks cuk, j[krk gSA

9- vkek'k; vkSj NksVh vkar ls lzkfor gksus okys gkWeksZu

(i) xSfLVªu dk lzko vkek'k; ds ikbyksfjd fljs dh 'ys"ek f>Yyh ls gksrk gSA tBj
xzafFk;ksa dks tBj jl dk lzko djus ds fy, míhfir djrk gSA

(ii) lsØsfVu dk lzko xzg.kh ds vLrj }kjk gksrk gSA ;g vXU;k'k; ds mRiknu dks míhfir
djrk gS] tcfd ,d vU; gkWeksZu] dkWyhflLVksdkbfuu] fiÙkk'k; ls fiÙk ds fueksZpu
dks míhfir djrk gSA

17.9 iquHkZj.k iz.kkyh (gkWeksZuksa ds lzo.k dk fu;a=k.k)

fdlh var%lzkoh xzafFk }kjk ekspu gkWeksZu dh ek=kk dk fuèkkZj.k bl ckr ij fuHkZj gksrk
gS fd fdlh ,d fufnZ"V le; ij 'kjhj esa ml gkWeksZu dh fdruh vko';drk gSA y{;
Ård ls fudyus okyk inkFkZ viuh fof'k"V var%lzkoh xzafFk ij izHkko Mkyrk gSA ;g
izHkko ldkjkRed (vfèkd lzo.k djks) vFkok udkjkRed (^lzo.k can vFkok de djks*) gks
ldrk gSA bl dFku dh O;k[;k Fkk;jkW;M xzafFk dk ,d mnkgj.k ysdj dh tk ldrh gSA

FkkW;jkW;M&lfØ;rk dh iquHkZj.k&iz.kkyh (Feed back mechanism) (fp=k 17-11)

gkbiksFkSySel ,d gkWeksZu TSH - RH (TSH v/'prsd ekspd gkWeksZu) dk lzko djrk gS
tks vxz ih;w"k xzafFk dks TSH (FkkW;jkW;M míhid gkWeksZu) dk lzko djus dk vkns'k nsrk
gSA ;g Fkk;jkW;M dks Fkk;jkWfDlu ekspu djus dks míhfir djrk gSA ;g #fèkj esa FkkW;jkWfDlu
dk Lrj c<+ tkrk gS rks og ih;w"k xzafFk }kjk TSH&ekspu dks can djrk gSA ;fn FkkW;jkWfDlu
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dk Lrj ?kV tkrk gS rks FkkbjkW;M mn~nhfir gks tkrk gS vkSj bldk lzo.k vf/d gks tkrk
gS iquHkZj.k fØ;kfof/ esa lfØ;rk dh vkjafHkd fLFkfr esa bls lwpuk izkIr gksrh gS fd
lzo.k tkuh j[kuk gS] ;k c<+kuk gS ;k de djuk vFkok can dj nsuk gSA

fp=k 17.12 gkWeksZu fØ;k esa iquHkZj.k&iz.kkyh
(lrr js[kk ¾ míhiu_ VwVh js[kk ¾ laneu)

17.10 gkWeksZuh vkSj raf=kdh; leUo; dh rqyuk

rkfydk 17-2 esa bu nksuksa izdkj dh fu;a=k.kdkjh vkSj fu;eudkjh iz.kkfy;ksa ds chp dqNsd
izeq[k foHksnksa dks lwphc¼ fd;k gSA

rkfydk 17-2 gkWeksZuh vkSj raf=kdh; fu;a=k.k esa varj

xq.k gkWeksZuh fu;a=k.k raf=kdh; fu;a=k.k

1- flXuy dk Lo:i lHkh gkWeksZu jklk;fud raf=kdk&vkosx fo|qr~&flXuy
flXuy nsrs gSaA gksrs gSaA jklk;fud flXuy

fluSIl ij gksrs gSaA

2- flXuy dh LihM ean rhoz] 0-7 ehVj izfr lsdaM
vkSj 120 ehVj izfr lsdaM
ds chpA

3- 'kjhj esa izHkko lkekU; izHkkoA gkWeksZu LFkkuhÑr izHkkoµdsoy fdlh
'kjhj ds vusd vyx& fof'k"V is'kh vFkok xzafFk ij
vyx Hkkxksa dks izHkkfor izHkko iM+rk gSA
dj ldrs gSaA

4- o`f¼ ij izHkko o`f¼ dks izHkkfor dj o`f¼ ij dksbZ izHkko ughaA
ldrk gSA

gkbiksFkSysel

fiV~;wVjh

jDr esa
FkkbjkbM

FkkbjkWbM

FkkWbjkbM mÙkstd gkeksZu
TSH

FkkbjkbM }kjk FkkbjkWfDlu dk
mRiknu

fiV~;wVjh ls TSH ds
mRiknu esa deh gksuk

'kjhj esa jklk;fud vfHkfØ;k dk fu;a=k.k
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5- :ikarj.k dh iwoZ vuqHko ls lh[kus ds iwoZ vuqHko ls lh[kus ds ckn
{kerk ckn :ikarj.k ugha gks :ikarj.k laHkoA

ldrkA

6- izHkko dh vofèk FkksM+h nsj rd (vYidkfyd) dsoy FkksM+h nsj rd
vFkok nh?kZdkfyd

17.11 iQsjkseksu (Pheromone) % lkekftd Lrj ij jklk;fud nwr

iQsjkseksu ,d O;f"V }kjk i;kZoj.k esa NksM+s tkus okys os lzko gksrs gSa tks mlh Lih'kht+
ds vU; lnL;ksa esa ,d fof'k"V izdkj dh vuqfØ;k iSnk dj nsrs gSaA iQsjkseksuksa ds dqN
mnkgj.k bl izdkj gSa %

lkekU; phafV;k¡ iQ'kZ ij vFkok nhokj ij ,d vutkus jkLrs ij infpg~u cukrh gqbZ
pyrh gSaA ;g ekxZ muds 'kjhj ls fudys lzkoksa }kjk curk tkrk gSA blls mUgsa vius
,d&nwljs ds ihNs&ihNs xUrO; LFkku rd igq¡pus esa vkSj okil vius ckach rd Bhd&Bhd
igq¡pus esa Hkh enn feyrh gSA

foNqCèk gksus ij] eèkqefD[k;ka vius 'kjhj ds fiNys Hkkx ij fLFkr Mad vkSj eq¡g ds
Hkhrj fLFkr fpcqdjkZLFk (eSafMcy) ls ,d ,sykeZ iQsjkseksu fudkyrh gSA blls NÙks dh
vU; eèkqefD[k;k¡ geys ds fy, lpsr gks tkrh gSaA

,d fo'ks"k 'kyHk dh eknk,¡ ,d izdkj dk lsaV (xa/) fudkyrh gSa tks 3-4 fdyksehVj
nwj ls Hkh uj dks vkdf"kZr dj ldrk gSA

eknk pqfg;k ds ,d >qaM esa ,d uj pwgs dks izos'k djk nsus ij enpØ (oestrus cycle) (vaMk'k;
ds Hkhrj vaMksa dk ifjorZu vkSj vaMksRlxZ dk pØ) de gks tkrk gSA

,d fHkUu foHksn (strain) ds vutku pwgs dks izos'k djk nsus ij gky gh esa gqbZ
xHkZorh eknk,¡ xHkZikr djk nsrh gSaA vutku pwgs ds iQsjkksesu dk lzksr mlds ew=k esa
gksrk gSA

ikBxr iz'u 17.6

1- fuEufyf[kr ds uke crkb, %

(i) xnZu dk og vax ftlds lehi esa Fkk;jkW;M xzafFk fLFkr gksrh gSA

..................................................................................................................

(ii) FkkWbjkWfDlu ds vfrlzo.k ls mRiUu fLFkfrA

..................................................................................................................
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(iii) [krjksa dk lkeuk djus ds fy, O;fDr dh rS;kjh djus okyk gkeksZuA

..................................................................................................................

(iv) ew=k esa vfèkd Xywdksl fudkys tkus dh fLFkfrA

..................................................................................................................

(iv) ADH  lzkkfor djus okyh  lzkksr xzafFkA

..................................................................................................................

(v) iQsjkseksu D;k gksrs gSa\

..................................................................................................................

vkius D;k lh[kk\

fdlh tho ds 'kjhj ds Hkhrj gksus okys fofHkUu fØ;k&dyki dk leUo; nks ra=kksa
}kjk gksrk gSµraf=kdk ra=k vkSj var%lzkoh ra=kA

raf=kdk ra=k esa ,d dsUnzh; raf=kdk ra=k (efLr"d vkSj es#jTtq) ifjèkh; raf=kdk ra=k
(diky vkSj es# raf=kdk,¡) vkSj Lok;Ùk raf=kdk ra=k ls cuk gksrk gSA

Lok;Ùk raf=kdk ra=k esa xqfPNdkvksa dh Ükà[kyk dh ,d tksM+h gksrh gS tks es#jTtq ds
ik'oZ esa fLFkr gksrh gSA izeq[kr% bl ra=k dk lacaèk varjkaxksa ds lkekU; dk;ks± ls gksrk
gSA

izefLr"d efLr"d dk lcls cM+k Hkkx gksrk gS vkSj ;gh Hkkx cqf¼ dk dsUnz Hkh
gksrk gSA

vuqefLr"d larqyu dk vax gksrk gSA

esMqyk vkWCykaxsVk lk¡l ysus rFkk ân~&Lian dk fu;a=k.k djrk gSA

es#jTtq ljy izfrorhZ fØ;kvksa dk dsUnz gksrh gSA

us=k dh laosnh ijr n`f"ViVy (jsfVuk) dgykrh gS tks 'kykdkvksa (de izdk'k ds
izfr laosnh) vkSj 'kadqvksa (rhoz izdk'k ds izfr rFkk jaxhu n`f"V ds fy, laosnh) ls
cuh gksrh gSA

vkarfjd dku nks dk;Z djrs gSaµ,d rks d.kkZoÙkZ }kjk èofu&cksèk vkSj nwljs vèkZpanzkdkj
ukyksa] n`fr (;wfVªdqyl) vkSj xksf.kdk (lSdqyl) }kjk 'kjhj ds larqyu esa xM+cM+h dk
cksèkA

ukd] ok;q }kjk yk, tkus okys jlk;uksa ls gksus okys jklk;fud míhiuksa dk vuqHko
djrh gS] vkSj ftàk muds lkFk lhèks laidZ djds vuqHko djrh gSA

Ropk ij Li'kZ] ihM+k] rki] BaM vkfn dh xzkgh dksf'kdk,¡ ekStwn gksrh gSaA
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jklk;fud leUo; okfguhghu xzafFk;ksa }kjk mRiUu gkWeksZuksa ds tfj, gksrk gSA ;s gkWeksZu
#fèkj }kjk yk, ys tk, tkrs gSa rFkk y{; dksf'kdkvksa vFkok vius lzksr ls nwj fLFkr
vaxksa ij fd;k djrs gSaA

raf=kdk ra=k vkSj var%lzkoh ra=k ds chp ,d ?kfu"V lacaèk gksrk gSA bl lacaèk dh tkudkjh
ih;w"k xzafFk vkSj efLr"d ds v/'psrd (gkbiksFkSysel) ds chp gksus okyh izfØ;k
ls Li"V gks tkrh gSA

gekjh var%lzkoh xzafFk;ksa esa ;s 'kkfey gSaµih;w"k xzafFk] vDVq (FkkW;jkW;M) xzafFk] ijkoVq
(iSjkFkk;jkW;M) xzafFk] Fkkbel xzafFk] tun (,sMªhuy) xzafFk] vXU;k'k;] xksuM vkSj vijkA

ih;w"k xzafFk loZFkk vU; lHkh var%lzkoh xzafFk;ksa ds fØ;k&dyki dk fu;a=k.k vkSj fu;eu
djrh gSA

gkWeksZuksa ds vYilzo.k vkSj vfrlzo.k nksuksa esa gh nq"izHkko gksrs gSaA

gekjs #fèkj esa gkWeksZuksa ds Lrj dk fu;a=k.k lkekU;r% iquHkZj.k&iz.kkyh }kjk gksrk gSA

iQsjkseksu ckgjh lzko gksrs gSa tks mlh iztkfr (Lih'kht+) ds vU; O;f"V;ksa esa vuqfØ;k
mRiUu djrs gSaA

ikBkar iz'u

1- raf=kdk ra=k ds nks Hkkxksa ds uke crkb,A

2- èkwlj æO; D;k gksrk gSA

3- ml jlk;u dk uke crkb, tks varxzZFku (fluSIl) ds ikj raf=kdk&vkosx ds lapkj.k
esa lgk;d gksrk gSA

4- laosnh raf=kdkvksa ds nks mnkgj.k crkb,A

5- jsfVuk ds Øe'k% mu LFkyksa ds uke crkb, tgk¡ lcls vPNk fn[kkbZ nsrk gS vkSj
tgk¡ dqN Hkh fn[kkbZ ugha nsrkA

6- dku esa ;wLVSdh uyh dh D;k Hkwfedk gksrh gS\

7- ml gkWeksZu dk rFkk mldh lzksr xzafFk dk uke crkb, ftldh deh gksus ij mndeksg
(M;kchVht bUlhihMl) gks tkrk gSA

8- iQsjkseksu D;k gksrs gSa\

9- ml ?kVuk dk uke crkb, tks raf=kdk js'ks ds míhfir gksus ds rqjar ckn ?kVrh gS]
vkSj mldh O;k[;k Hkh dhft,A

10- D;k var%lzkoh xzafFk;k¡ vkSj okfguhghu xzafFk;k¡ ,d gh gksrh gSa\ budk dksbZ ,d mnkgj.k
fyf[k,A

11- ekuoksa esa izkuqdwyh izfrorZ ds fdlh ,d mnkgj.k dk o.kZu dhft,A



fVIi.kh

thofoKku

leUo; vkSj fu;a=k.k % raf=kdk ra=k rFkk var%lzkoh ra=k

 442

ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

12- esMqyk vkWCykWxsVk ds dk;ks± dh lwph crkb,A

13- vuqdaih vkSj ijkvuqdaih raf=kdk&ra=kksa ds chp varj crkb,A

14- balqfyu ds nks izeq[k dk;Z D;k gSa\

15- fuEufyf[kr 'kCnksa dh O;k[;k dhft,µ(i) varxzZFku (fluSIl)] (ii) míhiu] (iii) vkosxA

16- eè; dku ds Hkhrj vfLFk;ksa dh O;oLFkk dks n'kkZus okyk ,d vkjs[k cukb,A

17- fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, %

(i) ek;ksfi;k (fudVn`f"Vrk)

(ii) Lokn eqdqysa

(iii) us=k&leatu

18- crkb, fd fdl izdkj vuqdaih vkSj ijkvuqdaih raf=kdk&ra=k fuEufyf[kr ij vyx&vyx
izdkj ls fØ;k djrs gSa %

(i) us=k dh iqryh (pupil)  vkSj  (ii) ew=kk'k;

19- es#jTtq dh vuqizLFk dkV dk vkSj mlls lacafèkr ljy izfrorZ ds raf=kdh; ifjiFk
dk ,d fpg~fur vkjs[k cukb,A

20- gekjs us=kksa esa i{ekHkh isf'k;ksa dh Hkwfedk dh O;k[;k dhft,A

21- FkkbjkWfDlu lzko dk mnkgj.k nsrs gq, crkb, fd iqu%HkZj.k iz.kkyh dk D;k vFkZ gS\

ikBxr iz'uksa ds mÙkj

17-1 1- fp=k 17-1 i`"B 337

2- (d) vf/xzluh xqfPNdk

([k) v/ksxzluh xqfPNdk

3- Ånj raf=kdk jTtq

4- izefLr"d] vuqefLr"d] esMqyk vkWCykWxsVk] FkSySel vkSj gkbiksFkSySelA

5- (i) izefLr"dµcqf¼] lksp] rdZ] ;knnk'r (Lej.k)

(ii) vuqefLr"dµlarqyu] is'kh&leUo;

(iii) esMqyk vkWCykWxsVkµvuSfPNd fØ;k,¡

(iv) v/'psrd (gkbiksFkSySel)µleLFkkiu

6- èkwlj æO;µU;wjkWu dh dksf'kdk&dk;ksa@fiaMksa dk cuk gksrk gS

'osr æO;µ,sDlkWu js'kksa dk cuk gksrk gS

7- lsjhczksLikbuy rjy (izefLrLd es: rjy)
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17-2 1- vuqdaih raf=kdk&ra=k vkSj ijkuqdaih raf=kdk&ra=k

2- (i) ijkuqdaih raf=kdk&ra=k

(ii) ijkuqdaih raf=kdk&ra=k

(iii) vuqdaih raf=kdk&ra=k

(iv) ijkuqdaih raf=kdk&ra=k

(v) ijkuqdaih raf=kdk&ra=k

3- D;ksafd ;g 'kjhj dh ifjfèk (lrg) dks tksM+rk gSA

4- laosnh ¾ vfHkokgh] izsjd ¾ viokgh

17-3 1- (i) ljy] (ii) izkuqdwyh] (iii) izkuqdwyh]

(iv) ljy] (v) izkuqdwyh

17-4 1- (i) iqryh dks ladaqfpr djrk gS vkSj foLiQkfjr djrk gSA

(ii) fudV n`f"V@ladqfpr djds ysal dks eksVk cuk nsus esa enn djrk gSA

(iii) us=k ds Hkhrj vkus okyh izdk'k dh ek=kk dk fu;a=k.k djrk gSA

(iv) us=k&xksyd dh vkÑfr dks cuk, j[krk gS vkSj iqryh dks lqj{kk iznku
djrk gSA

2- (i) ihr fcanq] (ii) vory ysal]

(iii) eksfr;kfcan] (iv) leatu

17-5 1- (i) iz?kk.k] (ii) d.kkZo`r

2- (i) d.kZ dqgj] (ii) LFkSfrd larqyu]

(iii) Li'kZ@nkc@xekZgV@BaMd

17-6 1- (i) daB] (ii) ØsfVurk] (iii) ,sMªhufyu]

(iv) eèkqesg] (v) i'p ih;w"k xzafFkA

2- iQsjkseksu ,d O;f"V }kjk lzkfor ,d jlk;u gksrk gS tks i;kZoj.k esa NksM+ fn;k
tkrk gS vkSj tks mlh iztkfr (Lih'kht) ds vU; lnL;ksa esa ,d vuqfØ;k
mRiUu dj nsrk gSA
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18

leLFkkiu % LFkk;h voLFkk

fiNys ikB esa vkius raf=kdk ra=k ds ckjs esa i<+kA vkius ns[kk fd fdlh okafNr izHkko vFkok ifjorZu
dks ykus esa fdl izdkj gekjk 'kjhj lefUor :i ls dk;Z djrk gS rkfd og lqpk# <ax ls viuk
dk;Z dj ldsA vkius gkeksZu ds ckjs esa Hkh lh[kk vkSj tkuk fd fdl izdkj gekjs 'kjhj dks irk
pyrk gS fd 'kjhj ds Hkhrj gksus okys fdlh dk;Z dks dc vkjaHk fd;k tk,] dc dke esa rsth
ykbZ tk,] dc ean xfr yk;h tk, vkSj dc dke djuk can fd;k tk,A bl ikB esa vki leLFkkiu
(Homeostasis) uked ifj?kVuk ds ckjs esa i<+saxs] ftldk vFkZ gS lkE;koLFkk (Steady State)

cuk, j[kukA leLFkkiu gekjs 'kjhj ds Hkhrj fofoèk vko';drkvksa dh iwfrZ ds fy, dke djrk
gS vkSj ,slh gh ,d vko';drk gS rkieku dk fu;eu dh ftls rki fu;eu (Thermo-regulation)

dgrs gSaA bl ikB esa izèkku :i ls rki fu;eu ds fofHkUu igyqvksa ij ppkZ dh xbZ gSA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

^leLFkkiu* 'kCn dh ifjHkk"kk vkSj 'kjhj esa mldh vko';drk dh O;k[;k dj ldsaxs_

^rki&fu;eu* 'kCn dh O;k[;k dj ldsaxs vkSj 'kjhj esa mldh vko';drk dh ;qfDrlaxrrk
crk ldsaxs_

cká;ks"eh (ectotherms–ecto = ckÞ; + therm = rki] Å"ek) vkSj vkarjks"eh (endot-

herms– endo = vkarj] vanj + therm Å"ek) esa varj dj ldsaxs_

rki&fu;eu esa fufgr 'kjhj ds Hkkxksa dh lwph rS;kj dj ldsaxs vkSj rki mRiknu rFkk rki
{k; esa muds ;ksxnku dh O;k[;k dj ldsaxs_

gekjs 'kjhj ds izeq[k rki fu;ked dsUnz dk uke crk ldsaxs vkSj crk ldsaxs fd og dSls
dk;Z djrk gS_

^iquHkZj.k* 'kCn dh O;k[;k dj ldsaxs vkSj ldkjkRed rFkk fu"ksèkkRed (udkjkRed)
iquZHkj.k iz.kkfy;ksa ds chp varj crk ldsaxsA
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18.1 leLFkkiu dh ladYiuk

leLFkkiu (homeostasis – xzhd homeo = leku] stasis = voLFkk) og ifj?kVuk gS ftlesa
'kjhj viuh izfØ;kvksa dk fu;eu djrk jgrk gS rkfd 'kjhj dh vkarfjd ifjfLFkfr;k¡ ;FkklaHko
:i ls LFkk;h cuh jgsaA leLFkkiu blfy, Hkh vko';d gS D;ksafd 'kjhj dh dksf'kdkvksa dks
Bhd izdkj ls dk;Z djus ds fy, vius pkjksa vksj mi;qDr ifjfLFkfr;ksa dh vko';drk gksrh gSA
bu ifjfLFkfr;ksa esa 'kkfey gSaµdksf'kdkvksa ds Hkhrj jlk;uksa dh mfpr lkaærk] mfpr rkieku
vkSj ,d leqfpr pH ({kkjdrk vFkok vEyrk dh ek=kk)] bR;kfnA ysfdu gekjs 'kjhj ds Hkhrj
vkSj vU; thoksa ds Hkhrj Hkh ;s ifjfLFkfr;ka ,d lhfer ifjlj ds Hkhrj ?kVrh&c<+rh jgrh gSaA
bl ifjlj ds ckgj fdlh Hkh ifjorZu ds fy, lgu'khyrk fofHkUu thoksa esa vyx&vyx gksrh
gSaA bl izdkj ds ifjorZuksa dks lg ldus ds fy, tho vusd izdkj ds mik; djrs gSaA

vkb,] leLFkkiu (tSo lkE;koLFkk) dh ladYiuk dks FkksM+k csgrj <ax ls le>us ds fy,
ekuoksa ds fuEufyf[kr ik¡p mnkgj.kksa ij fopkj djsa %

mnkgj.k 1 % ty ihuk ^fLFkj LFkk;h ty&larqyu* cuk, j[kuk%

lHkh izdkj ds ekSleksa esa] vkids #fèkj esa rFkk 'kjhj ds vU; rjy inkFkks± esa ty dh ,d
fof'k"V izfr'krrk cuk, j[kuk t:jh gSA ;fn 'kjhj esa ty dk vk;ru c<+us yxrk gS rks ty
dh vfrfjDr ek=kk ew=k ds lkFk ckgj fudky nh tkrh gS vkSj ;fn ty dh ek=kk de gksus
yxrh gS rks ty dks vko';drk ds vuqlkj Hkhrj gh jksd fy;k tkrk gSA bl izdkj] 'kjhj
vius Hkhrj ty dh fLFkj voLFkk (leLFkkiu) dks cuk, j[krk gSA

cgqr vf/d xfeZ;ksa esa] vkidks ckj&ckj I;kl yxrh gSA vki [kwc ikuh ;k BaMs is; inkFkZ Hkh
ihrs gks] fiQj Hkh vkidks is'kkc de vkrk gSA tks Hkh is'kkc fd;k tkrk gS og lkafnzr gksrk gSA
,slk blfy, gksrk gS D;ksafd xfeZ;ksa esa vki ilhus ds tfj, vius 'kjhj ls dkiQh ikuh ckgj
fudky nsrs gks] ysfdu vkids 'kjhj dks ikuh dh lkekU; izfr'krrk cuk, j[kus dh vko';drk
rks gksrh gh gSA vr% de ek=kk esa vkSj laknz is'kkc djus ls ikuh dks 'kjhj ds Hkhrj gh jksd
fy;k tkrk gSA

lfnZ;ksa esa vkidks I;kl de yxrh gSA vki T;knk ikuh ugha ihrs gks] ysfdu gks ldrk gS fd
'kjhj dks xeZ cuk, j[kus ds fy, vki xekZxeZ pk;&dkWiQh ihrs gksA bu fnuksa vkidks is'kkc Hkh
vfèkd vkrk gS vkSj bl is'kkc esa ikuh dh ek=kk Hkh vfèkd gksrh gS vFkkZr~ is'kkc ruq gksrk gSA

mnkgj.k 2 % phuh [kkb, vkSj [kwu esa 'kdZjk dk Lrj fLFkj dhft, %

eku yhft, fd vki Hkkstu esa is; inkFkks± vkSj feBkbZ;ksa ds lkFk vfèkd ek=kk esa phuh dk lsou
dj jgs gSaA ;g ekurs gq, fd vki vU;Fkk lkekU; gSa] vkidk 'kjhj phuh dh bl vfèkd ek=kk
(#fèkj esa lkekU; izfr'krrk ls vfèkd) dk fuiVku mls ;Ñr esa Xykbdkstu ds :i esa lafpr
djds dj ysrk gSA
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fdlh vU; le; ij] ;fn vki miokl dj jgs gSa] vFkok vR;fèkd 'kkjhfjd ifjJe dj jgs
gSa] rc vkidh #fèkj&'kdZjk rsth ds lkFk [kpZ gks jgh gSA ,sls le; ij ;Ñr vius Hkhrj
lafpr Xykbdkstu dks okil iz;ksT; :i esa vFkkZr~ Xywdksl ds :i esa cny nsrk gS rkfd de
gksrh tkrh 'kdZjk dh ek=kk iwjh gks tk, vkSj #fèkj&'kdZjk dk Lrj lkekU; gks tk,A

mnkgj.k 3 % #fèkj&{kkjdrk dh fLFkj voLFkk dks lkekU; cuk, j[kuk%

dHkh&dHkh vki vius Hkkstu esa T;knk ued (lksfM;e DyksjkbM) [kk tkrs gSa] ysfdu vkidk
#fèkj lkekU;r% {kkjdrk dk dsoy ,d fo'ks"k Lrj (pH 7-34 – 7.43) cuk, j[krk gS] tks
ys'k {kkjh; gksrk gSA [kkbZ tkus okyh ued gh vfrfjDr ek=kk dks ew=k ds lkFk ckgj fudky
fn;k tkrk gS] D;ksafd og 'kjhj esa lafpr ugha fd;k tk ldrkA

fdlh vU; fLFkfr esa gks ldrk gS vki de ued [kk,¡] vFkok gks ldrk gS fd vki ilhus ds
lkFk 'kjhj esa vfèkd ek=kk esa ued fudky jgs gksaA ,slh fLFkfr esa vkids òDd lksfM;e&iksVSf'k;e
larqyu }kjk ued dh vko';d ek=kk dks 'kjhj ds Hkhrj jksd ysaxsaA

mnkgj.k 4 % yky :f/j dksf'kdkvksa dh la[;k dks cuk, j[kuk %

,d lkekU; o;Ld O;fDr ds ,d ?ku feyhehVj #fèkj esa yxHkx ikap fefy;u (50 yk[k)
yky :f/j dksf'kdk,a (RBC) gksrs gSaA

eSnkuh bykdksa esa jgus okyk dksbZ O;fDr tc yxkrkj ;k=kk djrk gqvk Å¡pkbZ ij fLFkr fdlh
igkM+h bykds esa tkrk gS rks mls 2&4 fnu rd FkdkoV eglwl gksrh gSA ckn esa og O;fDr
lkekU; gks tkrk gSA vfèkd Å¡pkbZ;ksa ij ok;qeaMyh; nkc de gksrh gS vkSj yky :f/j
dkf'kdkvksa dh bl lkekU; la[;k }kjk èkkj.k dh tkus okyh vkWDlhtu dh ek=kk vi;kZIr gksrh
gSA ,d&nks fnu esa] 'kjhj #fèkj esa yky :f/j dkf'kdkvksa dh la[;k c<+k nsrk gS rkfd og
vkWDlhtu dh okafNr ek=kk ys ysaA

ogh O;fDr tc okil eSnkuh bykdksa esa ykSVrk gS rc vis{kkÑr de Å¡pkbZ ij igkfM+;ksa ij
izkIr fd;k x;k yky :f/j dkf'kdkvksa dk mPprj Lrj vkWDlhtu dh vfèkd ek=kk dks èkkj.k
djus yxrk gS] tks gkfudkjd gks ldrk gSA 'kjhj yky :f/j dkf'kdkvksa dh la[;k esa fiQj ls
lek;kstu dj ysrk gS] bu dkf'kdkvksa dh la[;k de gksdj ewy Lrj ij vkdj fLFkj gks tkrh
gSA

mnkgj.k 5 % 'kjhj esa xehZ vkSj BaMkiu eglwl gksus ij (fLFkj rkieku cuk, j[kuk)%

xfeZ;ksa esa vki gYds diM+s igurs gksA vkidks ilhuk Hkh [kwc vkrk gSA vki ia[ks ds uhps vFkok
fdlh o`{k ds uhps cSBuk ilan djrs gks rkfd vkidks vkjke eglwl gks ldsA vkidk 'kjhj
vis{kkÑr vfèkd rkieku ij BaMs cus jgus dh ps"Vk djrk gSA

blls foijhr fLFkfr Hkh gks ldrh gS] ;kuh BaMh lfnZ;ksa esaA eksVs xeZ diM+s iguus ds ckn Hkh]
vki dks lnhZ yxrh jgrh gSA nksigj esa FkksM+h xekZgV ysus ds fy, vki [kqyh èkwi esa cSBuk ilan
djrs gksA jkr esa vki lnhZ ls cpus ds fy, eksVs dacy vks<+ ysrs gksA ;g lc vki blfy, djrs
gks rkfd vius 'kjhj esa vki xekZgV dh ,d fLFkj voLFkk cuk, j[ksaA
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mijksDr nksuksa gh fLFkfr;ksa esa] vki vius 'kjhj ds vkarfjd rkieku dk fu;eu djus dh dksf'k'k
djrs gks ftls rkifu;eu (thermoregulation) dgrs gSaa rkifu;eu ds fo"k; esa vki bl ikB
ds vxys [kaMksa esa foLrkj ls i<+saxsA

ikBxr iz'u 18.1

1- leLFkkiu dh ifjHkk"kk dhft,A

............................................................................................................................

2- ,sls fdUgha rhu jlk;uksa dh lwph cukb, ftudh lkanzrk gekjs 'kjhj esa fof'k"V Lrjksa ij
cuk, j[kuk t:jh gksrh gSA

  (i) ......................................................................................................................

 (ii) ......................................................................................................................

(iii) .......................................................................................................................

3- vfèkd Å¡pkbZ ij fLFkr bykdksa esa i;kZIr vkWDlhtu izkIr djus ds fy, gekjk 'kjhj D;k
djrk gS\

............................................................................................................................

18.2 rki fu;eu µ ;g D;ksa vk'o;d gS\

18.2.1 rki lg ldus dh lhek,¡

thoèkkjh lkekU;r% yxHkx 0°–45°C rd ds rkieku ds lhfer ifjlj ds Hkhrj gh thfor jg
ldrs gSaA gkykafd] ;fn bu thoksa dks mPprj ;k fuEurj rkiekuksa ds LFkkuksa ij jguk iM+s rks
vius vkiesa dqN lek;kstu dj ysrs gSaA

(d)45°C ls Åij] thoksa dks dbZ izdkj ds d"V gks ldrs gSa %

,atkbe u"V gks tkrs gSa]

izksVhuksa ds xq.kksa dk uk'k gks ldrk gS] vkSj

IySTek f>Yyh fNUu&fHkUu gks ldrh gS]

dksf'kdkvksa esa vkWDlhtu dh deh gks ldrh gSA

([k)0°C ls uhps % fgekad ds uhps ds rkiekuksa ij dksf'kdkvksa ds Hkhrj vkSj dksf'kdkvksa ds
chp esa ciQZ dh lqbZ&tSls fØLVy cuus ds dkj.k os iQV ldrh gSa vkSj tho thfor ugha
jg ldrkA

rkieku&ifjorZuksa ds dkj.k mijksDr izHkko blfy, gksrs gSa D;ksafd ,atkbe lkekU;r% rkieku dh
,d [kkl lhek ds Hkhrj dk;Z djrs gSaA
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18.2.2 fofHkUu rkiekuksa ij ,atkbeksa dh dk;Z{kerk
gekjs 'kjhj ds Hkhrj gksus okys izk;% lHkh dk;Z ,atkbeksa dh eè;LFkrk esa gh laiUu gksrs gSaA bu
,atkbeksa dh vusd fo'ks"krk,¡ gksrh gSa vkSj bu lcesa lcls egÙoiw.kZ fo'ks"krk gS rkieku ds lkFk
mudk lacaèkA

0°C ij ,atkbe fuf"Ø; gks tkrs gSaA

4-10°C ds chp rkieku esa gj 10°C c<+ksrjh ds lkFk ,atkbe&mRizsfjr vfHkfØ;kvksa dh
nj nqxuh gks tkrh gSA

rkieku c<+us ij % tc Hkh rkieku esa o`f¼ gksrh gS] ,atkbeksa dh fØ;k rst gksrh tkrh gSA
;fn rkieku cgqr vfèkd gks tkrk gS (40°C ls vfèkd), rc ,atkbe cgqr rsth ls dke
djus yxrs gSa vkSj okafNr vko';d jlk;uksa ds LFkku ij vokafNr eè;orhZ jlk;u mRiUu
djus yxrs gSaA rkieku esa vkSj vfèkd o`f¼ gksus ij ,atkbe u"V gksus yxrs gSaA

,atkbe ,d lhfer rkieku&ijkl esa] tks vkerkSj ls 35-40°C gksrh gS] lcls vPNk dke
djrs gSaA (ba"Vre rkieku dk vFkZ gS lcls vfèkd mi;qDr rkieku)A

rkieku de gksus ij % b"Vre rkiekuksa ls fuEurj rkiekuksa ij ,atkbeksa dh fØ;k'khyrk
de gksrh tkrh gSA fgekad ij ,atkbe iwjh rkSj ls fuf"Ø; gks tkrs gSaA

ikBxr iz'u 18.2

1- fuEufyf[kr rkieku ,atkbeksa dh fØ;k'khyrk dks fdl izdkj izHkkfor djrs gSa\

(i) 45°C ls vfèkd .......................................................................................

(ii) 0°C ls de .......................................................................................

2. (i) fdl rkieku&ijfl ij ,atkbe lcls vPNk dke djrs gSa\
..................................................................................................................

(ii) bl rkieku dks vki D;k rduhdh uke nsrs gks\

..................................................................................................................

18.3 rkieku&lgu'khyrk ds vkèkkj ij izkf.k;ksa dk oxhZdj.k

'kjhj dh xehZ dk fu;eu djus dh {kerk vkSj rjhds ds vkèkkj ij i`Foh ij ik, tkus okys
lHkh izkf.k;ksa dks nks izeq[k Jsf.k;ksa esa ck¡Vk tkrk gSµvkarjks"eh (endotherms) vkSj ckáks"eh
(ectotherms) :

18.3.1 vkarjks"eh vkSj okÞ~;ks"eh

(d) vkarjks"eh % (endo = var%] therm rki@Å"ek) mnkgj.k % lHkh i{kh vkSj Lruèkkjh izk.khA
vkarjks"eh os tho gksrs gSa tks vkl&ikl ds rkieku ds fujis{k vius 'kjhj dk rkieku fLFkj
cuk, j[krs gSaA vkarjks"eh izkf.k;ksa ds fy, i;kZ;okph :i ls nks vU; uke Hkh izk;% iz;ksx fd,
tkrs gSa] os gSa %
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lerkih (homoiotherms = homio: le] leku + therm : rki ;k Å"ek homotherm) tks
vius 'kjhj dk rkieku fLFkj vFkok fu;r cuk, j[krs gSa] vkSj

xeZ #fèkj okys (warm-blooded – iqjkuk 'kh"kZd tks vc 'kk;n gh bLrseky gksrk gSA)
izk.kh] ftldk 'kjhj Nw, tkus ij xeZ yxrk gSA fdruh gh lnhZ D;ksa u gks] ;fn vki ,d
dcwrj dks vius gkFk esa idM+ks ;k fiQj ,d [kjxks'k dks Nwvks] rks os vkidks xeZ gh yxsaxsA

([k) ckáks"eh (ecto = cká] therm = rki@Å"ek) % mu izkf.k;ksa dks ftuds 'kjhj dk rkieku
vkl&ikl ds okrkoj.k ds rkieku ds ?kVus&c<+us ds lkFk&lkFk ?kVrk&c<+rk jgrk gS] ckg~;ks"eh
dgrs gSaA if{k;ksa vkSj Lruèkkfj;ksa dks NksM+dj vU; lHkh izk.kh ckg~;ks"eh gksrs gSaA mnkgj.kµeNfy;k¡]
esa<+d] fNidfy;k¡] dhV] dsapq, vkfnA ckg~;ks"eh izkf.k;ksa ds fy, i;kZokph :i ls nks uke Hkh
izk;% iz;ksx fd, tkrs gSa] os gSa %

fo"kerkih (Poikilotherms) (Poikilo = ifjorZu'khy] therm = rki@Å"ek) ftldk vFkZ gS
vius vkl&ikl ds okrkoj.k ls 'kjhj dk rkieku mikftZr djukA

BaMs #fèkj okys (cold blooded – lcls iqjkuk uke tks vc 'kk;n gh bLrseky fd;k tkrk
gS) dk vFkZ gS Nw, tkus ij mudk 'kjhj BaMk eglwl gksrk gksA ;fn vki ,d esa<+d dks
gkFk esa idM+ks] ;k fiQj ,d frypV~Vs dks Nqvks rks os vkidks lnk gh BaMs yxsaxsA

18.3.2 vkarjks"eh izkf.k;ksa ds fof'k"V y{k.k

1- viuh vkarfjd rki&fu;ked fØ;kfof/ ds dkj.k vkarjks"eh izk.kh (i{kh vkSj Lruèkkjh)
ckgjh rkieku ds fujis{k] pkgs og vR;fèkd BaMk gks ;k cgqr vfèkd xeZ] vius 'kjhj dk
rkieku 2°C ds ,d lhfer ijkl ds (37°C–39°C rd) Hkhrj cuk, j[krs gSaA Lruèkkfj;ksa
ds eqdkcys esa i{kh vkerkSj ls tjk&lk vf/d xeZ gksrs gSaA

2- ,d dkjxj Å"ekjksèkh fØ;kfof/ 'kjhj dk rkieku cuk, j[kus esa enn djrh gSA

ok;q dks jksds j[kus ds fy, if{k;ksa esa ij gksrs gSa rkfd rki&{k; dks jksdk tk ldsA
BaMs gksus ij] ijksa dks Åij dh rjiQ iQqyk (jks,¡nkj cukuk) fy;k tkrk gS rkfd
Å"ekjksèku ds fy, vfèkd ok;q dks jksdk j[kk tk ldsA

Lruèkkfj;ksa esa Å"ekjksèku ds nks lzksr gksrs gSa (i) jkse (cky) vkSj (ii) voLRod~ (sub
= vc uhps + cutaneous Rod~@Ropk)vFkok Ropk ds uhps fLFkr olk (pchZ)A jkse
ok;q dks jksds j[krs gSaA lnhZ vfèkd gksus ij] ;s jkse [kM+s gks tkrs gSa rkfd m"ekjksèku
csgrj <ax ls gks ldsA Ropk ds uhps fLFkr pchZ rki dks ckgj fudyus ls jksdrh gSA
pchZ dh ;g ijr BaMs bykdksa esa jgus okys izkf.k;ksa esa vis{kkÑr vfèkd eksVh gks
tkrh gS rkfd rki ds {k; dks dkjxj :i ls jksdk tk lds vkSj vis{kkÑr xeZ {ks=kksa
esa jgus okyksa esa iryh gksrh gS rkfd rki&{k; vfèkd gks ldsA

18.3.3 dqN vkarjks"eh izk.kh fdl izdkj izfrdwy rkiekuksa dks lgu (cnkZ'r) djrs gSa\

èkzqoh; jhN] isafXou vkSj vU; vusd izk.kh ciQZ ls <ds èkzqoh; {ks=kksa esa jgrs gSaA ;s vius 'kjhj
dk rkieku rki mRiUu djds vkSj eksVs iQj vkSj Ropk ds uhps dh eksVh olk&ijr ds tfj,
rki&{k; dks jksddj fLFkj cuk, j[krs gSaA
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Å¡V] jsfxLrkuh pwgs vkSj vU; vusd izk.kh m".kdfVcaèkh; jsfxLrkuksa dh Hkh"k.k xehZ dks
izeq[k :i ls rki&{k; dks c<+kok nsdj lgu dj ysrs gSaA

Å¡V xeZ tyok;q okys jsfxLrkuksa esa jgus okyk izk.kh gaSA bls rki&{k; fØ;kfof/;ksa
dh vkSj rki cuk, j[kus okyh iz.kkfy;ksa dks de djus dh vfèkd vko';drk gSA
bldh vfèkdka'k Ropk esa pchZ dh dksbZ ijr ugha gksrh] ysfdu blds dwcM+
(h;ump) ij è;ku nhft,] blds Hkhrj fufgr Hkkstu ds :i esa cgqr lkjh olk
lafpr jgrh gSA

fxygfj;k¡] cdfj;k¡ vkSj dcwrj bR;kfn vkSlr tyok;q esa ik, tkrs gSa vkSj mUgsa Hkh ckgj
dh ifjorZu'khy ifjfLFkfr;ksa ds vuqlkj vius 'kjhj ds rkieku dk lek;kstu djuk iM+rk
gSA bu izkf.k;ksa dks lnhZ vkSj xehZ nksuksa esa gh vius 'kjhj dk lkekU; rkieku cuk, j[kuk
iM+rk gSA

euq"; Hkh vkarjks"eh izk.kh gSA tc Hkh vko';drk iM+rh gS] ge Hkh viuh rki&fu;ked
fØ;kfof/;ksa ds lkFk&lkFk Ñf=ke rjhdksa] tSlsµoL=k] ia[ks ds bLrseky djds] Luku ds
}kjk] dejk xeZ vFkok BaMk djds 'kjhj ds rkieku dks fLFkj cuk, j[krs gSaA

18.3.4 dqN ckg~;ks"eh Hkh izfrdwy rkieku&ifjfLFkfr;ksa dk lkeuk dj ysrs gSa

fuEufyf[kr mnkgj.kksa ij fopkj dhft,%

esa<d lfnZ;ksa dh BaM ls cpus ds fy, tehu ds Hkhrj tkdj 'khrfuf"Ø;rk esa pys tkrs gSa
vkSj xfeZ;ksa dh rki ls cpus ds fy, xzh"efuf"Ø;rk esa pys vkrs gSaA 'khrfuf"Ø;rk ;k 'khr
funk ds nkSjku izk.kh vius fØ;kdykiksa dks de dj ysrs gSa vkSj Hkwfe ds uhps jgdj foJke
djrs gSaA bl nkSjku ^vk/kjh mikip;h nj* de jgrh gSA

eNfy;k¡ ikuh esa jgrh gSa] ysfdu ikuh esa rkieku ds brus rhoz ifjorZu 'kk;n gh dHkh
gksrs gSa ftrus fd tehu ijA fiQj Hkh] rki&{k; vFkok rki&o`f¼ ds izHkko dks de&ls&de
djus ds fy, vius 'kjhj ds fofHkUu Hkkxksa esa ekewyh&ls lek;kstu dj ysrh gS ;k ;fn ,slk
ugha dj ikrh rks vis{kkÑr de dBksj ;k izfrdwy {ks=kksa (dBksj ;k izfrdwy) esa izokl dj
tkrh gSaA

fNidfy;k¡ vkSj ?kfM+;ky (exjePN) BaMs ekSle esa vius vkidks xeZ j[kus ds fy,
[kqys esa tkdj èkwi lsadus yxrs gSaA xehZ gksus ij os Nk;knkj {ks=kksa esa pys tkrs gSaA xehZ
eglwl djus ij] ?kfM+;ky rks vius eq¡g dks dkiQh pkSM+k [kksy ysrs gSa rkfd ikuh dk
ok"iksRltZu gks lds vkSj os BaMd eglwl dj ldsaA ?kfM+;kyksa dh ;g izfØ;k Bhd oSls gh
gksrh gS tSls fd dqÙkksa ds gk¡iQrs le; gksrh gSA

eèkqefD[k;k¡] lnZ jkf=k ds nkSjku] NÙks ds Hkhrj utnhdh ds lkFk lVdj ,df=kr gks tkrh
gS rkfd fey&tqydj os 'kjhj dh Å"ek dk {k; u gksus nsaA rirh xfeZ;ksa esa os ,d izdkj
ds ^MstVZ dwyj* ls dke ysrh gSa ftlds fy, os NÙkksa ij FkksM+k ikuh dk fNM+dko dj nsrh
gSa vkSj fiQj vius ia[kksa dks iQM+iQM+k&iQM+iQM+k dj iwjs NÙks dks BaMk dj ysrh gSA
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ikBxr iz'u 18.3

1- fuEufyf[kr izkf.k;ksa dks ckg~;ksf"e;ksa vkSj vkarjksf"e;ksa esa oxhZÑr dhft,%

Å¡V] pexknM+] dsapqvk] frypV~Vk] eNyh] ?kjsyw fNidyh] èkzqoh; Hkkyw] xksjS;kA

ckg~;ks"eh % .......................................................................................................

vkarjks"eh % .......................................................................................................

2- fuEufyf[kr 'kCnksa dh O;k[;k dhft, vkSj izR;sd ds ,d ;k vfèkd lekukFkZd (i;kZ;okph)
'kCn nhft, %

(i) fo"kerkih % ...........................................................................................

(ii) lerkih % ...........................................................................................

3- fuEufyf[kr esa ls izR;sd ds ckjs esa og ,d&,d rjhdk crkb, ftlls os rst 'khr ls vius
dks cpkrs gSa %

(i) ?kfM+;ky ...........................................................................................

(ii) eèkqeD[kh ...........................................................................................

(iii) esa<+d ...........................................................................................

(iv) ?kjsyw fNidyh ...........................................................................................

18.4 ekuoksa esa 'kjhj ds rkieku ds leLFkkiu (rki fu;eu) dh fØ;kfof/

18.4.1 'kjhj dk lkekU; rkieku

fdlh Hkh leLFkkiu dk vkjafHkd fcanq gksrk gS fd ge mlds fuf'pr ;k lkekU; fcanq dk irk
yxk,¡A euq"; ds 'kjhj ds rkieku fu;eu fcanq dks 37°C ekuk x;k gS tks mldks 'kjhj dk
lkekU; vFkok ØksM rkieku Hkh gSA 'kjhj ds ØksM rkieku dk vFkZ gS mlds èkM+] flj] Hkqtkvksa
vkSj Vk¡xksa ds feys&tqys Hkkx dk rkiekuA vU;Fkk gekjs 'kjhj dk rkieku lHkh Hkkxksa esa ,d
leku ugha gksrkA

gekjh Ropk dh lrg dk rkieku vkerkSj ij lcls de gksrk gS] ysfdu fofoèk ckgjh vkSj
vkarfjd ifjfLFkfr;ksa ds dkj.k mlesa Hkh dkiQh gn rd fofoèkrk ikbZ tkrh gSA

eq¡g ds rkieku dh rqyuk esa cxy dk rkieku vkerkSj ls ,d fMxzh de gksrk gSA

xqnk dk rkieku 'kjhj ds ØksM rkieku ls ,d fMxzh vfèkd gksrk gSA cgqr NksVs cPpksa esa
MkWDVjh FkekZehVj xqnk ds Hkhrj yxk;k tkrk gS vkSj cPps ds cq[kkj dk irk yxkus ds fy,
mls ,d fMxzh de dj fn;k tkrk gSA

lHkh O;kogkfjd ekeyksa esa] eq[k ds rkieku dks gh 'kjhj dk lkekU; rkieku ekuk tkrk gS]
vkSj og 37°C (± 0.5°) gSA
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tc Hkh 'kjhj dk ØksM rkieku lkekU; ls de ;k vfèkd vkrk gS] rc 'kjhj mls Bhd
djus ds mik; djrk gSA mnkgj.k ds fy,µ

;fn rkieku fxjus yxrk gS] rks rki&{k; ds jksdus ds lkFk&lkFk rki&mRiknu Hkh c<+ tkrk
gSA

;fn rkieku c<+us yxrk gS rks rki dh vkarfjd ek=kk dks ckgj fudky dj 'kjhj dks BaMk
djus dk mik; fd;k tkrk gSA

bu mik;ksa ds ckjs esa vki vxys mi[kaM esa foLrkj ls i<+saxsA

18.4.2 rkifu;eu&fØ;kfof/

rkifu;eu dk izèkku dsanz v/'psrd (gkbiksFkSySel) gksrk gS tks gekjs vxzefLr"d dk ,d
Hkkx gSA ;g Hkkx ,d FkeksZLVsV dh Hkkafr dk;Z djrk gSA

tc Hkh gekjs 'kjhj dk rkieku lkekU; ls de gksrk gS] rc ;g rki&mRiknu izfØ;k dks
^vkjaHk* dj nsrk gS vFkok rhoz dj nsrk gS] vkSj lkFk&gh&lkFk rki&{k; izfØ;kvksa dks
^can* dj nsrk gSA

tc Hkh gekjs 'kjhj dk rkieku xfeZ;ksa esa ;k fiQj vR;fèkd 'kkjhfjd O;k;ke djus ij
vfèkd xeZ gksus yxrk gS] rc og 'khryu&izfØ;k dks rst dj nsrk gS vkSj rki&mRiknu
izfØ;kvksa dks ^can* dj nsrk gSA

(d) lfnZ;ksa esa xeZ j[kuk

lfnZ;ksa esa rki fu;eu nks izdkj ls gksrk gSµ 'kjhj ds rki&{k; dks jksd dj vkSj 'kjhj ds rki
dk mRiknu vfèkd djdsA

1- 'kjhj ds rki&{k; dks jksdukµ;g nks izdkj ls gksrk gS % 'kjhj dk rki {k; jksddj vkSj
rki mRiknu c<+kdj

(d) okfgdk&ladh.kZu (vasoconstriction) : okfgdk ladh.kZu dk vFkZ gS #fèkj&okfgdkvksa
dk ladjk gksuk (fp=k % 18-1 d)A Ropk esa okfgdk ladh.kZu ds dkj.k %

Ropk dk #fèkj&laHkj.k de gks tkrk gS vkSj laogu] pkyu vkSj fofdj.k }kjk
gksus okyk rki&{k; de gks tkrk gSA

Ropk dh Losn&xzafFk;ksa dk #fèkj&laHkj.k de gks tkus ij ilhuk de vkrk gS
;k :d tkrk gS vkSj bl izzdkj ty dk ok"iu ugha gksrk vkSj rki&{k; :d
tkrk gSA

D;k dHkh vkius ns[kk gS fd cgqr lfnZ;ksa esa vkidks 'kjhj dk jax iQhdk ;k uhyk&lk
iM+ tkrk gSA ;g okfgdk&ladh.kZu ds dkj.k Ropk dk #fèkj&laHkj.k de gks tkus ds
dkj.k gksrk gSA
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([k) fof'k"V eqnzk % vfèkd BaM yxus ij vki dHkh&dHkh [kM+s gksus ij ;k cSBus ij
vki viuh Hkqtkvksa dks lhus ds Åij dl ysrs gksA

fcLrj esa ysVrs le; vki oØ Hkafxek esa vius gkFk&iSjksa dks 'kjhj ls lVk dj
fldksM+ ysrs gSaA

bu Hkafxekvksa esa rki fofdj.k ds fy, 'kjhj dh mn~Hkkf"kr (exposed) lrg
de gks tkrh gSA

2- 'kjhj ls vfèkd rki mRiknu djuk

mikip;h nj c<+ tkrh gS vkSj 'kjhj dh dksf'kdkvksa esa vfèkd rki mRiUu gksus yxrh gSA
isf'k;ksa dh fØ;k Hkh c<+ tkrh gS tks dHkh&dHkh d¡id¡ih ds :i esa ns[kh tk ldrh gSA

([k) xfeZ;ksa esa BaMk j[kuk (fp=k 18-1 ([k))

tc okrkoj.k dk rkieku vfèkd gksrk gS ;k fiQj O;fDr vfèkd 'kkjhfjd esgur
dj jgk gksrk gS rc 'kjhj ds Hkhrj rki dk mRiknu vfèkd gks tkrk gSA blds
vfrfjDr rki dks nks izeq[k rjhdksa ls ckgj fudkyk tkrk gSA

1- 'kjhj ls rki&fofdj.k esa o`f¼ % ;g izfØ;k okfgdk&foLiQkj.k (#fèkj&okfgdkvksa dk
pkSM+k gksuk) ls Ropk esa #fèkj ds c<+s gq, cgko ds dkj.k #fèkj vfèkd ek=kk esa 'kjhj dh
lrg rd igq¡prk gS vkSj fofdj.k }kjk Å"ek ckgj fudy tkrh gSA (fp=k 18-1 ([k))

2- Losnu (sweating) esa o`f¼ % okfgdk&foLiQkj.k ds tfj, Ropk esa c<+s gq, #fèkj laHkj.k
ds dkj.k Losn&xzafFk;ksa dks vfèkd ek=kk esa ty miyCèk gks tkrk gSA muls vfèkd ilhuk
fudyrk gS vkSj ilhus ds ok"iksRltZu gksus ls 'kjhj BaMk gks tkrk gSA ok"iksRltZu izfØ;k dks
ia[ksa ds uhps cSBdj vkSj vfèkd c<+k nsrs gSaA ia[ks Lo;a gok dks BaMk ugha djrs] cfYd ok;q
esa xfr gksus ds dkj.k ilhus ls ok"iksRltZu c<+ tkrk gS vkSj BaMd eglwl gksus yxrh gSA

fp=k 18.1 rki&fu;eu ds nkSjku Ropk dh #fèkj okfgdk,¡ (d) rki&{k; dks de djus ds fy,
okfgdk&ladh.kZu ([k) rki&{k; dks c<+kus ds fy, okfgdk&foLiQkj.k

18.4.3 leLFkkiu ds la?kVd

leLFkkiu] pkgs og fdlh Hkh izdkj dk gks] ds pkj la?kVd gksrs gSaµ

de Å"ek fodfjr gqbZ

/efudk;sa iSQy
tkrh gS (vf/d
:f/j izokg)

fodfjr gqbZÅ"ekvf/d

(b) okfgdk foLiQkj.k

/efudk;sa
fldqM+rh gS
(de :f/j
izokg)

(a) okfgdk ladh.kZu
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1- lkekU; vFkok ekud fcanq (Set point) % 'kjhj esa ;g fdlh Hkh dkj.k dk lkekU; Lrj
gksrk gSA lkekU; fcUnq dk ijkl de ;k vfèkd gks ldrk gSA mnkgj.k ds fy,] ekuo 'kjhj
ds rkieku dk lkekU; fcanq yxHkx 370C gksrk gS (+ 0.50C)

2- laosnd (Sensor) : ;g ,d laosnh Hkkx gksrk gS tks lkekU; fcanq esa gksus okys ifjorZu dk cksèk
dj ysrk gSA rki fu;eu esa laosnd (i) Ropk esa vkSj (ii) efLr"d ds Hkkx gkbiksFkSySel esa fLFkr
rki&xzkgh gksrs gSa tks izokgeku #fèkj rkieku dk irk yxk ysrs gSaA

3- lekdyu dsanz (Integrating centre) % lekdyu&dsanz og Hkkx gksrk gS tks fdlh
fof'k"V fLFkfr ds lkekU; fcanq esa gksus okys ifjorZu dk irk yxk ysrk gS] mls le> ysrk
gS] vkSj fiQj ml ifjorZu dks lqèkkjus ds fy, vkns'k Hkst nsrk gSA rki fu;eu esa lekdyu
dsanz gSa gkbiksFkSySel vkSj lkFk esa efLr"d ds dqN lehiorhZ HkkxA

4- izHkkod@dk;Zdj (Effector) : dk;Zdj os lkèku gksrs gSa tks lkekU; fcanq dks iqu%LFkkfir
djus dk dk;Z djrs gSaA mnkgj.k ds fy, %

(i) LosnxzafFk;k¡] tks ilhuk fudkyrh gSa rkfd ok"iksRltZu ds }kjk BaMd mRiUu gks lds]

(ii) Ropk dh #fèkj&okfgdk,¡ tks pkSM+h (okfgdk foLiQkj.k) gks tkrh gS rkfd 'kjhj dh
lrg ds fy, vfèkd #fèkj yk ldsa vkSj fofdj.k }kjk rki dks ckgj fudky ldsa
vkSj dadky&isf'k;k¡ tks cgqr rsth ds lkFk ladaqfpr gksus yxrh gSa (daidih) rkfd
rki mRiUu gks ldsA

izokg&pkVZ (fp=k 18-2) esa ekuoksa esa gksus okys rki fu;eu ds fofHkUu pj.kksa dh O;k[;k dh
xbZ gSA

fp=k 18.2 ekuoksa esa rkieku&fu;a=k.k dh fØ;kfof/
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18.4.4 fu;ked ra=k ds izdkj&'kjhj fØ;kRed vkSj O;ogkjewyd

ekuoksa ds Åij of.kZr rki fu;eu ds fu;ked pj.kksa ij nks 'kh"kZdksa ds varxZr ppkZ dh tk
ldrh gSµ

'kjhj fØ;kRed fu;eu vkSj O;ogkjewyd fu;eu

'kjhj fØ;kRed fu;eu % #fèkj&ifjlapj.k esa gksus okys ifjorZu] tSlsµokfgdk foLiQkj.k vkSj
okfgdk ladh.kZu] Losnu vFkok Losnu u gksuk] dksf'kdk&mikip; esa o`f¼ ;k deh] daidih]
vkfnA ;s lHkh lek;kstu gekjh bPNk 'kfDr ds vèkhu ugha gksrsA

O;ogkjewyd fu;eu % blds varxZr psru vkSj vpsru nksuksa gh izdkj dh fØ;k,¡ vkrh gSaA
mnkgj.k ds fy, %

xehZ gksus ij ge izk;%

ia[ks ds uhps cSB tkrs gSa (ilhus ds ok"iksRltZu dks c<+kok nsus ds fy,)

fdlh Nk;knkj vFkok BaMh txg pys tkrs gSaA

fcLrj ij vkjke djrs le; gkFk&iSjksa dks iQSyk ysrs gSaA

lnhZ gksus ij %

xeZ LFkkuksa ij pys tkrs gSa ([kqyh èkwi esa ;k fiQj :e ghVjksa (Å"ek&fofdjdksa) ds lkeus)

lnZ gokvksa dk Hkhrj vkuk jksd nsrs gSa (f[kM+fd;k¡ can dj nsrs gSa)

dacy yisV ysrs gSa (rki&fofdj.k dks jksdus ds fy,)

gkFk&iSjksa dks 'kjhj ds lkFk lVkrs gq, fldksM+ ysrs gSa (rki&fofdj.k dks jksdus ds fy,)A

ikBxr iz'u 18.4

1- ,d leLFkkiu esa fuEufyf[kr dks muds Bhd&Bhd Øe esa fyf[k, %

izHkkod (dk;Zdj)] lkekU; fcUnq] lekdyu dsUnz] laosnd

............................................................................................................................

2- fuEufyf[kr ds fy, ,d 'kCn vFkok ,d okD; fyf[k, %

(i) ekuo ds 'kjhj dk lkekU; ØksM rkieku

..................................................................................................................

(ii) i{kh ds iSjksa vkSj [kjxks'k ds jkseksa dk dk;Z

..................................................................................................................

(iii) daidih dk izHkko

..................................................................................................................
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18.5 iquHkZj.k fØ;kfof/ % udkjkRed vkSj ldkjkRed

ltho ra=kksa esa iquHkZj.k (feedback) nks izdkj dk gksrk gSµfdlh fLFkfr dks ifjofrZr djus ds
fy, udkjkRed vkSj gks jgs ifjorZu dh fn'kk dks vkxs c<+kus ds fy, ldkjkRedA

rki fu;eu esa dke djus okyh iquHkZj.k&fØ;kfof/ udkjkRed (negative) fdLe dh gksrh gSA
lkekU; fcanq ls gksus okys fopyu dks fiQj ls lkekU; fLFkfr esa ykuk gksrk gSA blfy,] lacafèkr
vaxksa dks vkns'k nsuk gksrk gS rkfd os bl izdkj dk;Z djsa fd fopyu ;FkkrF; gks tk, vkSj
viuh lkekU; fLFkfr esa vk tk,A

ltho&ra=kksa esa ldkjkRed (positive) iquHkZj.k cgqr de gksrk gSA ldkjkRed iquHkZj.k dk ,d
mnkgj.k gS #fèkj dk LdanuA bl izfØ;k esa vusd pj.k ,d&ds&ckn ,d fuf'pr Øe esa gksrs
gSaA igyk iquHkZj.k lkekU; fcUnq dks nqckjk izpfyr ugha dj ikrk] blfy, ;g udkjkRed
iquHkZj.k ugha gksrk] cfYd ;g vxys pj.k dks vkSj mlls vxys pj.k dks vkSj blh izdkj vkxs
Hkh] tc rd fd vafre pj.k ykxw gksdj #fèkj&okfgdk esa yxk ?kko can ugha gks tkrkA
#fèkj&Ldanu esa gksus okyh lHkh iquHkZj.k fØ;kfof/ ldkjkRed fdLe dh gksrh gSaA

ikBxr iz'u 18.5

1- nks izdkj dh iquHkZj.k&fØ;kfof/;ksa ds uke crkb,A

............................................................................................................................

2- leLFkkiu esa vkerkSj ls fdl izdkj dh iquHkZj.k&iz.kkyh dke djrh gS\

............................................................................................................................

vkius D;k lh[kk

leLFkkiu 'kCn dk vFkZ gS lkE;koLFkk ;k LFkk;h voLFkkA leLFkkiu izfØ;k,¡ 'kjhj ds
Hkhrj gksus okyh ifjfLFkfr;ksa dks ladjh lhekvksa ds Hkhrj cuk, j[krh gSaA

'kjhj esa vusd ifjfLFkfr;ksa ds fy,] tSls ty dh ek=kk] 'kdZjk&Lrj] 'kjhj dk rkieku
vkfn ds fy, leLFkkiu gksrk jgrk gSA

vfèkdka'k leLFkkiu&fu;eu udkjkRed iquHkZj.k ds tfj, dk;Z djrk gS ftldk vFkZ gS
ifjorZu dks fiQj ls lkekU; fLFkfr esa ykukA ldkjkRed iquHkZj.k cgqr de gksrk gSA
ldkjkRed iquHkZj.k ifjorZuksa dks mlh fn'kk esa mRiUu djrk gS ftlesa igyk ifjorZu gqvk
FkkA

,atkbe rkieku&ifjorZuksa ds fy, vR;fèkd laosnh gksrs gSaA os yxHkx 37°C ls lcls csgrj
:i ls dk;Z djrs gSa_ bl rkieku dks b"Vre rkieku (Optimum temperature) dgrs gSaA
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izkf.k;ksa dks nks Jsf.k;ksa esa ck¡Vk tkrk gS % vkarjks"eh vkSj ckg~;ks"ehA vkarjks"eh izkf.k;ksa esa]
tSls fd if{k;ksa vkSj Lruèkkfj;ksa esa vkarfjd rki&fu;eu fØ;kfof/ gksrh gSa] tcfd
ckg~;ks"eh izkf.k;ksa esa] tSls fd esa<+dksa] eNfy;ksa] dhVksa vkfn esa 'kjhj dk rkieku vkl&ikl
ds rkieku ds vuqlkj ?kVrk&c<+rk jgrk gSA

vkarjksf"e;ksa esa xfeZ;ksa esa rki {k; ds fy, fofoèk izdkj ds rki fu;eu&ra=k gksrs gSa] tSls
Losnu vkSj okfgdk foLiQkj.k] lfnZ;ksa esa rki&mRiknu ds fy, o`f¼eku 'kjhj&mikp;
vFkok daidih vkuk vkSj rki dks 'kjhj ds Hkhrj cuk, j[kus ds fy, fofHkUu lajpuk,¡]
tSls ij] jkse vkSj Ropk ds uhps fLFkr olkA

ckg;ks"eh izk.kh lfnZ;ksa ls cpus ds fy, tehu ds Hkhrj fNi tkrs gSa ('khrfuf"Ø;rk ;k
'khr funzk) vkSj xfeZ;ksa ls cpus ds fy, xzh"efuf"Ø;rk (xzh"e funzk)A

lHkh leLFkkiu&iz.kkfy;ksa esa ,d lkekU; fcanq] ,d laosnd] ,d lekdyu dsanz vkSj
izHkkod (dk;Zdj) gksrs gSaA

ekuoksa esa rkifu;eu esa Ropk&xzkgh vkSj gkbiksFkSySel laosnd dk dk;Z djrs gSa] gkbiksFkSySel
vkSj efLr"d ds dqN lehiorhZ Hkkx lekdyu dsanz dk dk;Z djrs gSa vkSj Ropk esa fLFkr
#fèkj&okfgdk,¡ izHkkodksa (dk;Zdjksa) dk dk;Z djrh gSA

ikBkar iz'u

1- mu rhu ifjfLFkfr;ksa dh lwph cukb, ftuls 'kjhj dh dksf'kdk,¡ lqpk: :i ls dk;Z
djrh jgrh gSaA

2- ge vfèkd lkanz ew=k dc fudkyrs gSaµrst xfeZ;ksa esa vFkok rst lfnZ;ksa esaA

3- Hkkstu ds ckn #fèkj esa vo'kksf"kr gksus okyh vfrfjDr Hkkx esa 'kdZjk ls gekjk 'kjhj fdl
izdkj fucVrk gS\

4- gekjk lkekU; RBC x.kuk izfr ?ku feyhehVj fdruk gksrk gS\ eSnkuh bykdksa esa jgus
okyk dksbZ O;fDr ;fn igkM+ksa ij pyk tk, rks bl x.kuk esa D;k varj vk,xkA

5- fdl rkieku&ijkl esa ,atkbe lcls csgrj dke djrs gSa\

6- ckg~;ks"eh izkf.k;ksa ds fy, iz;qDr gksus okys nks lekukFkhZ (i;kZ;okph) uke fyf[k,A

7- fdUgha nks izkf.k;ksa ds uke fyf[k, tks jsfxLrkuksa dh rhoz xehZ dks rki {k; dks c<+kok nsdj
cnkZ'r dj ysrs gSaA

8- gekjs 'kjhj esa ty&yo.k&larqyu dks lkekU; cuk, j[kus esa fdl izdkj dh iquHkZj.k&izfØ;k
dk;Z djrh gSµldkjkRed ;k udkjkRedA

9- BaM ds dkj.k ,atkbe&fØ;k fdl izdkj izHkkfor gksrh gS\

10- rhoz lnhZ esa eèkqefD[k;k¡ fdl izdkj lnhZ dk lkeuk djrh gSa\
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ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

11- lerkih vkSj fo"kerkih 'kCnksa esa varj crkb,A

12- ekuoksa esa ysVus&cSBus dh fLFkfr ds }kjk 'kjhj ls rki&{k; dks jksdus ds dksbZ nks mnkgj.k
nhft,A

13- leLFkkiu ds fofHkUu la?kVdksa dh muds Bhd&Bhd Øe esa lwph cukb,A

14- ldkjkRed vkSj udkjkRed iquHkZj.k fØ;kfof/;ksa esa varj crkb,A

15- ekuoksa esa rkifu;eu esa fuEufyf[kr dh Hkwfedk dh O;k[;k dhft, %

(i) Losn xzafFk;k¡

(ii) dadky xzafFk;k¡

(iii) Ropk dh #fèkj okfgdk,¡

16- iquHkZj.k fØ;kfof/ dk D;k vFkZ gS\ blds nks izdkj dkSu ls gSa\ rki fu;eu esa buesa ls
dkSu&lh iz.kkyh ykxw gksrh gS vkSj D;kssa\

17- gekjs 'kjhj esa rki&fu;eu dh vko';drk D;ksa gSA

18- vkarjksf"e;ksa vkSj ckg~;ksf"e;ksa esa varj crkb,A i;kZoj.kh; rkieku esa ;fn vpkud ifjorZu
vk tk, rks crkb, fd buesa ls dkSu ls izk.kh csgrj rjhds ls thfor jg ik,¡xsaA

19- ekuoksa esa rkifu;eu ds fy, 'kjhj fØ;kRed vkSj O;ogkjewyd vuqfØ;kvksa esa varj
dhft,A

20- ekuoksa esa rkifu;eu ds nkSjku gkbiksFkSySel dh Hkwfedk dh O;k[;k dhft,A

21- fdlh ,d izdkj ds leLFkkiu ds nkSjku laosnd vkSj lekdyu&dsanz ds chp lacaèk dh
O;k[;k dhft,A

ikBxr iz'uksa ds mÙkj

18-1 1- leLFkkiu fLFkj vkarfjd fLFkfr dk fu;eu gSA

2- (i) 'kdZjk] (ii) ued] (iii) ty

3- 'kjhj yky #f/j dksf'kdkvksa (RBCs) dks vfèkd la[;k esa cuk nsrk gSA

18-2 1- (i) foizÑfr;u (foizÑfrdj.k) (ii) fuf"Ø;

2- (i) 35-40°C (ii) b"Vre rkieku

18-3 1- vkarjks"ehµÅ¡V] pexknM+] èkzqoh; Hkkyw] xksjS;k

ckg~;ks"ehµdsapqvk] frypV~Vk] eNyh] ?kjsyw fNidyh
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ekWM~;wy - 2

ikni rFkk thoksa ds izdkj
,oa izdk;Z

2- fo"kerkih % os izk.kh ftuds 'kjhj dk rkieku vius vkl&ikl ds okrkoj.k ds
lkFk ?kVrk&c<+rk jgrk gSA

xeZ #fèkj okys (fu;r rkih) % os izk.kh ftuds 'kjhj dk rkieku fLFkj cuk
jgrk gS vkSj vkl&ikl ds rkieku ds lkFk ugha ?kVrk&c<+rkA

3- ?kfM+;ky % [kq'dh esa [kqys esa tkdj èkwi lsadrs jgrs gSaA

eèkqeD[kh % utnhdh ds lkFk ijLij lV tkrh gSA lkewfgd xehZ ds fy,

?kjsyw@lkekU; esa<+d % 'khrfuf"Ø;rk

?kjsyw fNidyh % lqjf{kr LFkkuksa ij fNi tkrh gSA

18-4 1- lkekU; fcanq] laosnd] lekdyu dsanz] dk;Zdj (izHkkod)

2- (i) 37°C

(ii) rki&{k; dks jksdus ds fy, ok;q dk jksd ysrs gSaA

(iii) lfnZ;ksa esa xeZ gks tkrs gSaA

18-5 1- udkjkRed vkSj ldkjkRed

2- udkjkRedA



mRd`"V osc lkexzh ds fy, lwpuk vkSj lsokvksa dks izpkj&izlkj gsrq] lwpuk

izkS|ksfxdh foHkkx] lapkj ,oa lwpuk izkS|ksfxdh eaa=kky; rFkk us'kuy baiQkWjesfVd lsaVj

(,uvkbZlh)]] Hkkjr ljdkj }kjk LFkkfir osc jRu iqjLdkj 2012 IysfVue

vkbdu bZ&'kklu ds {ks=k esa vuqdj.kh; dk;ks± ds lEeku eas fn;k x;kA ;g

iqjLdkj ekuuh; Jh dfiy flcy] lapkj ,oa izkS|ksfxdh ea=kh th us 10 fnlacj]

2012 dks MkW- Mh-,l- dksBkjh] vkWfMVksfj;e] MhvkjMhvks Hkou] MygkSth jksM]

ubZ fnYyh eas iznku fd;kA

VhvksvkbZ lks'ky bEiSDV vokMZ 2012%

,uvkbZvks,l dks ts-ih- ekWxZu dh
Hkkxhnkjh esa VkbEl vkWiQ bafM;k }kjk
laLFkkfir lks'ky bEiSDV vokMZ 2012
ds fotsrk ds :i esa pquk x;kA ;g
iqjLdkj oS;fDrd ;k lewgksa ;k laLFkkuksa
}kjk f'k{kk lfgr fofHkUu {ks=kksa esa lekt
esa izHkko Mkyus ds fy, fd, x,
iz'klauh; dk;Z dh igpku eas fn;k
x;kA ,uvkbZvks,l ;g iqjLdkj izkIr dj xkSjokfUor gqvkA

;g iqjLdkj 28 tuojh] 2013 dks ,d lekjksg esa Hkkjr ds jk"Vªifr vkSj mPp Lrjh; inkf/dkfj;ksa dh mifLFkfr
esa fn;k x;kA

v{ke O;fDr;ksa ds l'kfDrdj.k ds fy, jk"Vªh; iqjLdkj 2012

,uvkbZvks,l us lkekftd U;k; ,oa vf/dkfjrk ea=kky;] Hkkjr
ljdkj }kjk laLFkkfir v{keksa dks leFkZ cukus ds fy, jk"Vªh;
iqjLdkj] 2012 izkIr fd;kA ,uvkbZvks,l dks ;g iqjLdkj viuh
osclkbV www.nios.ac.in dks v{ke O;fDr;ksa ds fy, loksZÙke
vf/xE; osclkbV cukus dh Js.kh ds varxZr izkIr gqvkA osclkbV
fganh vkSj vaxzsth esa f}Hkk"kh gSA bldh osclkbV esa v{ke
f'k{kkfFkZ;ksa ds fy, LØhu jhMj] VSDLV ds vkdkj dks c<+kus vkSj
dyj dUVªkLV bR;kfn dk Hkh izko/ku gSA ;g iqjLdkj ekuuh;
jk"Vªifr] Hkkjr us 6 iQjojh] 2013 dks foKku Hkou] ubZ

fnYyh esa iznku fd;k x;kA MkW- ,l-,l- tsuk] vè;{k] ,uvkbZvks,l us ;g iqjLdkj xzg.k fd;kA

,uvkbZvks,l }kjk thrs x, iqjLdkj
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ikfjHkkf"kd 'kCnkoyh

1- vo'kks"k.k (Absorphon) µ vkgkj uky esa mifLFkr ipk gqvk Hkkstu ,oa iks"kd rRoksa dk] 'kjhj
dh dksf'kdkvksa }kjk la'ys"k.k gsrq] èkhjs&èkhjs dksf'kdkvksa osQ Hkhrj tkukA

2- f=kT;k lefer (Actinomorphic) µ ,d ,slk vax vFkok tho tks vjh; lefefr n'kkZrk gS] tSls
,d iq"i ;k iQy tks fdlh Hkh f=kT;k ls nks leku Hkkxksa esa foHkDr fd;k tk losQA

3- ih<+h ,dkarj.k (Altirnation of Generations) µ fdlh tho osQ thou pozQ esa nks Li"V voLFkkvksa
;qXedksn~fHkn (xSehVksiQkbZV) vkSj chtk.kqdksn~fHkn (LiksjksiQkbV) ihf<+;ksa dk ,dkarj ozQe esa fu;fer :i
ls izdV gksukA

4- ,sehuksa vEy (Amino Acid) µ ,d tSfod v.kq ftlesa ,ehuksa lewg] vkSj dkcksZfyd lewg gksrk
gSA gkbMªkstu rFkk dksbZ dkcZfud lewg tSls&CH3 gksrk gSA ;g izksVhu dh vkèkkjHkwr bdkbZ gksrh gS
tks ,d ;k vfèkd ikWyhisIVkbM dk izfrfufèkRo djrs gSaA

5- izfrok"iksRltZd (Antitranspirants) µ ,sls jlk;u tks ,d ikSèks dh CO2 xzg.k djus vkSj O2
ekspu dh {kerk dks izHkkfor fd;s fcuk ok"iksRltZu dks de djrs gSaA

6- izfrtu (Antigen) µ ,slk ckg~; inkFkZ] tks lacafèkr tho osQ izfrj{kk&ra=k dh lgk;rk osQ fy,
thfor dksf'kdkvksa esa izfrj{kh mRiUu dj losQA

7- oSQLisfj;kbZ iV~Vh (Casparian strips) µ varLRoph; (var% + Roph;) dksf'kdkvksa esa mifLFkr
fyfXou ,oa lqcsfju dh cuh izk:fid LFkwy iV~VhA ;g uke blosQ [kkstdrkZ vkj- oSQLisjh osQ uke
ij iM+kA

8- jlk;u la'ys"k.k (jlksla'ys"k.k) (Chemosynthesis) µ oqQN thok.kqvksa }kjk izdk'k dk iz;ksx fd;s
fcuk vdkcZfud ;kSfxdksa ls dkcZfud Hkkstu dk la'ys"k.kA

9- xqPNu (Clumping) µ og voLFkk tgk¡ izkid osQ IySTek esa mifLFkr izfrj{kh nkrk dh :fèkj
dksf'kdkvksa dk lewgu dj nsrs gSaA

10- dks,ljosV (Coacervate) µ v.kqvksa osQ dksf'kdk ln`'k iaqt

11- Mk;kfyfll (viksgu) (Dialysis) µ dksyks;Mksa ds NksVs v.kqvksa rFkk vk;uksa ls mudh vèkZikjxE;
f>fYy;ksa ls u xqtj ikus dh v{kerk osQ dkj.k i`Fkd djukA ;g izfozQ;k o`Ddksa (xqnksZa) osQ lkekU;
:i ls dk;Z u dj ikus ij jDr ls ukbVªkstuh oT;Z inkFkZ (;wfj;k vkfn) dks vyx djus esa iz;ksx
dh tkrh gSA

12- ckg~; vkfnnk:d (Exarch xylem) µ nk: laiwy ftlesa dksf'kdkvksa dh ifjiDoDrk vfHkosQUnzh
:i ls izxfr djrh gSA vFkkZr~ igys cus nk: vo;o (vkfnnk:) osQUnz ls nwj mRiUu gksrs gSaA

13- fo"keiksf"kr (Heterotrophic) µ ,slh iks"k.k fofèk ftlesa thoèkkjh viuk Hkkstu fdlh vU; ikSèks]
tUrq vFkok {k;eku dkcZfud inkFkZ ls izkIr djrk gSA
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14- fo"keiks"kh (Heterotrophs) µ ,sls thoèkkjh tks viuk Hkkstu Lo;a ugha cuk ldrs vkSj bls vU;
Ïksrksa tSls ikSèks] tUrqvksa ;k {k;eku dkcZfud inkFkZ ls izkIr djrs gSaA

15- iSQyksMeZ] (f}rh;d oYoqQV vkfnnk:) (Phelloderm, Secondary Cortex, Protoxylem) µ
f}rh;d oYoqQV dkx ,/k osQ Hkhrj dh vksj curk gSA

16- izkstsLVsjkWu (Progesteron) µ dkWiZl Y;wfV;e rFkk vijk (IySlsUVk) }kjk Ïkfor eknk gkeksZu tks
xHkkZ'k; osQ vUr%Lrj rFkk Lruksa esa ozQe izlj.k ifjorZuksa osQ fy, mÙkjnk;h gSA

17- izksVkstkbye (Protoxylem) µ izkFkfed tkbye esa lcls igys cuus okys vo;o ekbVksdkWfUMª;k dh
vkarfjd f>Yyh esa mifLFkrA

18- vfHkfozQ;k osQUnz (Reaction Centre) µ gfjryodksa osQ xzkuk esa mifLFkr 250&300 i.kZ gfjr v.kqvksa
dk lewg tks lkSj mQtkZ dks vo'kksf"kr djosQ jklk;fud mQtkZ esa ifjofrZr dj nsrk gSA

19- 'olu Ükà[kyk (Respiratory chain) µ okguksa }kjk gkbMªkstu vFkok bysDVªkWu osQ LFkkukarj.k dh
Ükà[kyk ftlesa ;s var esa vkWDlhtu }kjk xzg.k fd;s tkrs gSaA ;s vkWDlh'olu osQ vfUre pj.k ls
lEc¼ gksrs gSaA
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mPprj ekè;fed Lrj ds ikB~;Øe
thofoKku (314)

ewykèkkj

thofoKku dk fodkl nks izdkj ls gqvk] ,d rks
mi;ksxh ikSèkksa vkSj tarqvksa ls izkIr gksusokyh mi;ksxh
mRiknksa dk irk yxkus rFkk mudks csgrj cukus dk
mlh ds lkFk&lkFk vPNk LokLF; cuk, j[kus dh
,d O;ogkfjd dyk ds :i esa vkSj nwljh rjiQ ekuo
dh ml ftKklk }kjk fudkyh 'kSf{kd vuqlaèkku ds
:i esa ftlds varxZr ekuo Lo;a vius rFkk vU;
thoksa ds fo"k; esa tkuus rFkk bl xzg ij ekuo tkfr
dh viuh mifLFkfr dk irk yxkus dk bPNqd jgk
gSA nwljs 'kCnksa esa thoèkkfj;ksa ds fo"k; esa tkudkjh
dk HkaMkj cuuk dsoy rHkh vkjaHk gqvk tcfd euq";
esa thou ds fo"k; esa tkuus dh ftKklk mRiUu gqbZ
FkhA

la?kVuk ds lHkh Lrjksa ij thoksa esa ikbZ tkus okyh
fo'kky fofoèkrk dks le>us&Lohdkj djus rFkk gekjh
thoup;kZ esa tSfodh osQ fodkl ds izHkko dks le>
ldus dh fn'kk esa thofoKku ds bl ikB~;Øe esa
thou ds vusd igyqvksa ij fofHkUu rF;ksa dks izLrqr
fd;k x;k gSA

thofoKku dks ek=k ,d ijLij lacaèk okys foKku
ds :i esa u n'kkZ;k tk, cfYd thofoKku ds vè;;uksa
esa iz;qDr fd, tkusokys fofoèk midj.kksa vkSj fofèk;ksa
dh ppkZ djds mls ,d iz;ksxkRed fo"k; ds :i
esa izLrqr fd;k tk,A vfèkdrj lHkh fØ;k&dykiksa
esa ge dk;Z djrs gSa ftlesa thofoKku ,d vge~
Hkwfedk fuHkkrk gSA ;|fi orZeku ikB;Øe dk mn~ns';
u dsoy thooSKkfud Kku fliQZ ekuo vko';drkvksa
dks è;ku esa j[kk x;k gS] oju~ mHkjrs gq, u,

fo"k;&oLrqvksa esa ijLij rkyesy cuk, j[kus dk iz;kl
fd;k x;k gSA blds vfrfjDr mHkjrs gq, u, {ks=kksa]
tSls tSoizkS|ksfxdh vkSj izfrj{kk&tSfodh fo"k; dks Hkh
'kkfey fd;k x;k gSA

mn~ns';

bl ikB~;Øe ls f'k{kkfFkZ;ksa esa fuEu ;ksX;rk,¡ vk
tk,xhA

thofoKku ikfjHkkf"kd 'kCnksa] rF;ksa] ladYiukvksa]
fl¼karksa rFkk izfØ;kvksa dh tkudkjh] ltho l`f"V
dks ldy :i esa le>k tk ldrk gSA

tho txr~ dh fofoèkrkvksa ds lkFk&lkFk fofHkUu
tho&tarqvksa ds ikjLifjd lacaèkksa] izÑfr esa
ikfjfLFkfrd larqyu rFkk ekuo tkfr dY;k.k esa
thofoKku dh Hkwfedk dks le>k tk,xkA

i;kZoj.kh; iznw"k.k ds [krjksa dks igpku ldsxk
vkSj ekuo tkfr dh lsok ds fy, mi;ksxh izkÑfrd
lalkèkuksa ds ikjLifjd mi;ksxksa ds izfr ltxrk
iSnk dj ldsxkA

fofHkUu lacafèkr O;olkf;d {ks=kksa tSls fpfdRlk]
Ñf"k] okfudh] tSoizkS|ksfxdh] i'kq&fpfdRlk foKku
,oa vkS"kèk foKku esa thofoKku dh Hkwfedk rFkk
blds izHkko dks vPNh izdkj ls le> ldsxkA

ltho txr~ esa #fp iSnk dj ldsxk rkfd thou
ds izfr vknj Hkko mRiUu dj ldsA

bl izfØ;k ds ,d va'k ds :i esa] bl ikB~;Øe
esa bl mn~ns'; dks Hkh è;ku esa j[kk x;k gS fd f'k{kkFkhZ
esa fuEu {kerkvksa dk fodkl gks ldsA tSls fd
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fo'ys"k.k djus] ifjdYiuk djus] fu"d"kZ fudkyus
rFkk ifj.kkeksa dh iwjh ?kks"k.kk dj ldus dh {kerk
dks fodflr djds thofoKku o thofoKku ds vius
Kku vkSj fo"k; dh le> dk u;h rFkk vutkuh
ifjfLFkfr;ksa esa vuqiz;ksx dj ldsaA

 oSKkfud midj.kksa ls dk;Z dj ldus] mUgsa

laHkkyus&l¡okjus rFkk muesa vko';d tksM+&rksM+
djus rFkk izs{k.kksa ,oa vkadM+ksa dk fjdkWMZ djus
dh dk;Z dq'kyrk dks fodflr dj ldukA

ftKklk vkSj fl¼ djus dh fn'kk esa izR;{k izek.k
dh fofèk ds }kjk oSKkfud n`f"Vdks.k dk fodkl
dj ldukA

ikB;ozQe

vfuok;Z ekWM;wy dk bdkbZokj forj.k vad U;wure vè;;u
le; (?kaVs)

ekWM;wy 1% thou dh fofo/rk vkSj fodkl 12 50

ekWM;wy 2% ikni vkSj izkf.k;ksa osQ izdkj ,oa izdk;Z 26 70

ekWM;wy 3% tuu ,oa vkuqoaf'kdrk 22 60

ekWM;wy 4% i;kZoj.k ,oa LokLF; 13 50

ekWM;wy 5% tho foKku osQ mHkjrs {ks=k 7 10

80 240

ikB~;Øe dh lajpuk

orZeku ikB~;Øe esa 5 vfuok;Z ekWM~;wy gSa vkSj ;s
lHkh f'k";ksa osQ fy, vko';d gSA izR;sd ekWM~;wy
dks igys bdkbZ;ksa esa foHkkftr fd;k x;k gS vkSj ckn
esa bZdkb;ksa dks ikBksa esaA ikBksa ds Øekad] mudk laHkkfor
iBuh; le; vkSj vad izR;sd bdkbZ ds fy, uhps
fn, x, gSaA

ikB~;Øe o.kZu

thofoKku dk ifjp; (ewY;kadujfgr)

thofoKku rFkk mldh 'kk[kk,¡] vU; foKku ds lkFk
laacaèk] oSKkfud fofèk;k¡] ,sfrgkfld mn~Hko] vkèkqfud
izxfr vkSj thofoKku ds laHkkfor o`fRr;k¡

ekWM~;wy&1 fofoèkrk ,oa thou&fodkl

vofèk % 45 ?kaVs vad % 12

ikB~; fn'kk

bl ekWM~;wy dk mn~ns'; f'k{kkFkhZ esa ;g {kerk mRiUu
djuk gS fd og i`Foh ij thou ds mn~Hko dh rFkk
ltho l`f"V esa vR;Ur fo'kky fofoèkrk dks ns[k lds
vkSj mudks oxhZdj.k ds fofHkUu Lrjksa ij lewfgr dj
ldsA ;g gekjs f'k{kkFkhZ dks fodkl ds fl¼karksa vkSj
fopkjksa dks le>us ds fy, Hkh izsfjr djrk gSA ;g
ekWM~;wy dksf'kdk] tks thou dh vkèkkjHkwr bdkbZ gS]
ds laxBu ls fdl izdkj fofHkUu izdkj ds Årdksa
dk fuekZ.k gksrk gS] ij Hkh izdk'k Mkyrk gSA

bdkbZ 1 thoksa dk fodkl vkSj oxhZdj.k
vofèk % 30 ?kaVs vad % 8

1-1-1 thou dk fodkl vkSj mn~Hko rFkk oxhZdj.k
dk ifjp;

thou osQ vfHky{k.k] thou dk mn~Hko] Lor%tuu
vksisfju g~kYMsu fl¼kar] LVsuys feyj dk iz;ksx]
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tSfod fodkl] fodkl ds izek.k] fofHkUurkvksa ds
lzksr] izkÑfrd p;u] ikFkZD; (i`FkDdj.k) vkSj
tkfr&mn~HkouA

gkMhZ&okbuoxZ lkE;koLFkk thoksa ds oxhZdj.k dh
vko';drk] oxhZdj.k ds fl¼kar] vkSj ofxZdh dh
Jsf.k;ka] fyfu;l vkSj f}inuke i¼fr] fo"kk.kqvksa dh
fLFkfr] vfHky{k.k] lajpuk vkSj fo"kk.kqvksa dh vknrsa]
fo"kk.kqvksa osQ laozQked xq.k] Vh ,e oh iksfy;ks] HIV
bÝtw,satk fo"kk.kq] Hk{kdk.kq dk lkekU; mYys[k] vkSj
fo"kk.kqHk (fofjvkW;M)A

1-1-2 txr eksusjk] izksVksfDVLVk ,oa iQatkbZ (dod)

txr eksusjkµthok.kq] ,oa lkbukscSDVhfj;k dh lkekU;
lajpuk ,oa vfHky{k.k] mnkgj.kksa lfgr

txr izksVksfDVLVkµizksVkstksvk o ,sYxh ('kSoky) dh
lkekU; lajpuk ,oa vfHky{k.k] lkekU; mnkgj.kksa
lfgr

txr iQatkbZµmnkgj.kksa lfgr iQatkbZ osQ lkekU;
vfHky{k.k

1-1-3 ikni ,oa izk.khtxr

ikni txr dk oxhZdj.k] vkSj vfHky{k.kµizHkkx
rd 'kSoky] czk;ksiQkbVk] VsjhMksiQkbVk vkSj LiesZVksiQkbVk]

LiesZVksiQkbVk dk oxhZdj.k oxksaZ rdµftEuksLiehZ vkSj
,aft;ksLiehZ

f}chti=khµ (ekyoslh rFkk iQkcs) ,oa ,d chti=kh
(iks,lh o fyfy,lh)

izk.kh txr dk oxhZdj.k ,oa vfHky{k.k&izHkkxksa rd
µiksjhiQsjk] fuMsfj;k IysVhgsYesaFkht] ,LdsygsYeFkht]
,uhfyMk] vkFkksZiksMk] ekSyLdk] bdkbuksMesZVkA gsehdkWMsZVk]
dkMsZVkA vkFkzksiksMk ,oa dkMsZVk dk oxhZdj.k&oxksZa
rd] oxZ eSesfy;k izeq[k x.kksa (vkMZj) rdA

bdkbZ&2 dksf'kdk ,oa Ård

vofèk % 15 ?kaVs vad % 4

1-2-1 dksf'kdkµthou dh ewyHkwr bdkbZ

dksf'kdkµdksf'kdk fl¼kar izksdsfj;ksfVd (vlheosaQnzdh)

rFkk ;wdsfj;ksfVd (llheosaQnzdh) dksf'kdk,¡ izk.kh
,oa ikni dksf'kdk,¡

dksf'kdk laxBuµIykTek f>Yyh] dksf'kdk fHkfRr]
dksf'kdh; dadky] ,aMksIykfTed] jsfVdqye] (var%iznO;h
tkyozQe) lhfy;k] (i{ekHk) vkSj d'kkHk (ÝySftyk)]
osaQnzd jkbckslkse] ekbVksdkWfUM;k gfjryod] xkWYthcksMht]
(xkWYthfiaM) lsUVªkslkse] ijvkWDlhlkse] dksf'kdk ds
varfoZ"V

dksf'kdk v.kqµty] [kfut vk;u] dkcksZgkbMªsV] fyfiM]
vehuks vEy] izksVhu] U;wfDy;ksVkbM] U;wfDyd vEy]
izfd.o (,aatkbe)] foVkfeu] gkeksZu] LVhjkWbM vkSj
,YdsykW;MA

dksf'kdk pozQ&lw=k.k ,o vèkZlw=k dk egÙo] osaQnzdiz:i
(dsfj;ksVkbi) fo'ys"k.k

1-2-2 Ård

ikni ÅrdµfoHkT;ksrd ,oa foHksfnr Årdksa dk
oxhZdj.k] lajpuk ,oa dk;Z

izk.kh Årdµmidyk] ;ksth] is'kh; rFkk raf=kdh;
Årdksa dh lajpuk ,oa dk;Z

ekWM~;wy&2 ikni rFkk izkf.k;ksa ds izdkj ,oa
izdk;Z

vofèk % 65 ?kaVs vad % 26

ikB~;fn'kk

;g ekWM~;wy ikSèkksa rFkk izkf.k;ksa ds fofHkUu vax ra=kksa
dh lajpuk ,oa izdk;ksZa dh tfVy izÑfr dks tSo
izfØ;kvksa osQ lanHkZ esa fo'ks"k egRo nsrs gq, n'kkZrk
gSA

bdkbZµ1 ikniµvkdkfjdh ,oa dkf;Zdh

vofèk % 35 ?kaVs vad % 12

2-1-1 tM+ (ewy) ra=k

tM+ osQ vfHky{k.k ,oa {ks=k] f}chti=kh rFkk ,d
chti=kh tM+ dh izkFkfed lajpuk] f}chti=kh tM+ksa
esa f}rh;d o`f¼] tM+ksa ds izdkj rFkk :ikarj.k] tM+
ds lkekU; izdk;ZA
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2-1-2 izjksg ra=k

rus osQ vfHky{k.k ,dchti=kh rFkk f}chti=kh ruksa
dh lajpuk,a] f}chti=kh rFkk ,dchti=kh ruksa esa varj]
rus esa f}rh;d o`f¼] dk"B] ik'oZ 'kk[kkvksa dk mn~Hko]
rus ds izdkj ,oa :ikarj.k] rus ds izdk;ZA

iÙkh dh lajpuk ,oa :ikarj.k] izk:fid f}chti=kh
,oa ,dchti=kh iÙkh dh vkarfjd lajpuk] jaèkz] jkse
vkSj tyjaèkz] i.kZfoU;klA

iq"iµiq"i ds Hkkx] iq"i ds fofHkUu Hkkxksa dk foU;kl]
cht.MkU;kl] iq"iØe] iq"iØe ds izeq[k izdkj

iQyµifjHkk"kk] lajpuk] izeq[k Jsf.k;ka] lkekU; iQykas
osQ [kkn~; Hkkx

2-1-3 vo'kks"k.k] ifjogu ,oa ty&gkfu

ty lacaèkµikjxE;rk] folj.k] ijklj.k] thonzO;&
daqpu] lfØ; ,oa fu"Ø; vo'kks"k.k ,oa xfr]
var%'kks"k.k] tyfoHko

ok"iksRltZuµizfØ;k vkSj bldk egÙo] ok"iksRltZu
dks izHkkfor djus okys dkjd] jaèkzksa ds [kqyus ,oa
can gksus dh izfØ;k (iksVsf'k;e vk;u fl¼kar)]
jaèkzh; xfr dks izHkkfor djus okys dkjd] fcanqÏko
vkSj bldh xfr dks izHkkfor djus okys dkjd
foys;ksa dk LFkkukarj.kA

2-1-4 ikni iks"k.k

[kfut iks"k.k] [kfutksa ds izdk;Z] ok;qlaoèkZu ,oa
tylaoèkZu] o`gr~ ,oa lw{e iks"kd rÙo] rÙoksa dh deh
ds y{k.k] ikSèkksa esa iks"k.k ds izdkj] Loiksf"kr]
fo"keiksf"kr] e`rksithoh] ijthoh vkSj dhVkgkjh ikni

2-1-5 ukbVªkstu mikip;

vkf.od ukbVªkstu] ukbVªkstufLFkjhdj.k (tSfod ,oa
vtSfod o nksuksa izdkj osQ) Lora=k thoh] thoksa }kjk
ukbVªkstu fLFkjhdj.k vkSj lgthoh ukbVªkstu fLFkjhdj.k]
ikniksa }kjk ukbVªsV rFkk veksfu;k dk Lokaxhdj.k] ikniksa
}kjk vehuks vEy dk la'ys"k.k. ukbVªkstu pozQ

2-1-6 izdk'kla'ys"k.k

izfØ;k ,oa mldk egÙo] izdk'kla'ys"k.k LFky
(gfjryod dh lajpuk ds izdk;kZRed igyw)]
izdk'kla'ys"kh o.kZd] izdk'kla'ys"k.k ds izdk'kla'ys{kh
i{k] iQksVksiQkLiQksfjyhdj.k (pØh; o vpØh;)] C3
vkSj C4 iFk] izdk'kla'ys"k.k dks izHkkfor djus okys
dkjd] jlk;uhla'ys"k.k] jlks&ijklj.kh la'ys"k.k

2.1.6 'olu

ok;oh; ,oa vok;oh; 'olu] 'olu xq.kkad]
Xykbdksfyfll] ØsCl pØ] isUVkst iQkLiQsV iFk] 'olu
dks izHkkfor djus okys dkjd (tSojlk;u iFkksa dks
NksM+dj) fd.ou] izdk'kh; 'olu] ,fEiQcksyh; ifFkdk

bdkbZ&2 izk.khµvkdkfjdh ,oa dkf;Zdh

le; % 30 ?kaVk vad % 14

2-2-1 iks"k.k ,oa ikpu

iks"k.k vkSj mlds izdkj] vd'ks:dh (dkWdjksp) dk
ikpu ra=k] euq"; esa ikpu ra=k ,oa fØ;k,a (varZxzg.k]
ikpu] vo'kks"k.k] Lokaxhdj.k] cfg{ksi.k)] varj
dksf'kdh; vkSj vkarj dksf'kdh; ikpu] ikpu esa
,atkbeksa ,oa gkeksZuks dh Hkwfedk

oqQN ikpu fodkj gSa% oeu] vfrlkj] dCt vip
,oa ihfy;k

2-2-2  lapyu ,oa xfr

xfr ,oa lapyu] xfr;ksa osQ fy, lapyu osQ izdkj]
d'kkfHkdh; xfr] izkf.k;ksa esa is'kh; xfr] is'kh&lajpuk]
is'khrarq] is'kh laoqaQpuksa dk ljduk] míhiu ,oa is'kh;
laoqQapu

2-2-3 'olu ,oa ukbVªkstuh oT;Z inkFkZ fu"dklu

ekuo ds 'olu vax] 'olu&fozQ;kfofèk ,oa mldk
fu;eu] jDr }kjk xSlh; ifjogu vkSj Årdh; 'olu]
izkf.k;ksa esa xSlh; fofue; (dsapqvk@frypV~Vk)] lkekU;
'oluh fodkj&cpko vkSj mipkjA
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veksfu;k mRltZu] ;wfj;ksRltZu] ;wfjdksRltZd] frypV~Vs
rFkk euq"; dk ew=k ra=k] Lruh izkf.k;ksa osQ o`Dd dh
lw{ere lajpuk] lw{e fuL;anu vkSj ew=k fuekZ.k]
ijklj.k fu;eu esa o`Dd dh Hkwfedk] o`Dd dk
dk;Z{ke u gksuk] Mk;fyfll] o`Dd izR;kjksi.k]
,aVhMkb;wjsfVd gkeksZuksa (ADH) dh Hkwfedk] mRltZu
esa ;Ñr dh HkwfedkA

okrLiQhfr] jsfuu&,aft;ksVasflu vkSj vfyn
,fUVukbfV;wjsfVd dkjd

2-2-4 nsg rjyksa dk ifjlapj.k

jDr ifjlapj.k ds izdkj] dkWdjksp esa [kqyk ifjlapj.k
ra=k] ekuo esa ifjlapj.k vax] jDr ifjlapj.k] jDr dh
vkSfrdh vkSj dk;Z] jDr LoaQnu] rFkk jDrkèkku
(CyM&VªkalÝ;wtu)] jDr lewg] jDrnkc ylhdk (fyEiQ)
rFkk ylhdk xzfFka;k] Iyhgk] izfrj{kk ra=k (bE;wukslkbVl
,oa izfrj{kk dk ewyHkwr fopkj)] jDr lacaèkh fodkj&vfr
jDrnkc] ,Fksjksek rFkk èkeuh dkfBU;] ECG, islesdj

2-2-5 leUo; ,oa fu;a=k.k

euq";ksa esa dsanzh; ,oa ifjèkh; raf=kdkµra=k] efLr"dµes#jTtq
dh lajpuk rFkk izdk;Z] raf=kdk vkosx dk lapj.k]
izfrorZ fØ;k] laosnxzkgh] laosnh vaxµlajpuk ,oa dk;ZA

var%lzkoh xzafFk;ka] gkWeksZuksa dh izÑfr rFkk Hkwfedk]
iQsjkeksuks ds fo"k; esa izkjafHkd Kku] gkWeksZuks dk vlarqyu
vkSj jksx] gkWeksZuksa ,d nwr vkSj fu;ked dh rjg dh
Hkwfedk & gkbikspsyseks] gkbiksiQkbfl;y v{k] iquHkZj.k
izfØ;kA

oaQdky ra=k] oaQdky osQ izdkj] ekuo oaQdky] is'kh;
,oa oaQdkyh; fodkj] ikniksa esa xfr (movement)

izkf.k;ksa esa raf=kdk&ra=k] osQUnzh; raf=kdk&ra=k] ifjèkh;
raf=kdk&ra=k] vuqdEih; raf=kdk&ra=k

2-2-6 leLFkkiu

èkkj.kk] nsg rjyksa dk fu;eu] iquHkZj.k izfØ;kµèkukRed
,oa ½.kkRed] rki fu;eu ds varxZr RopkA

ekWM~;wy&3 tuu ,oa vkuqoaf'kdrk

le; % 55 ?kaVk vad % 22

ikB~; fn'kk

bl ekWM~;wy dks rS;kj djus dk mís'; thfor thoksa
esa ,ddksf'kdh izkf.k;ksa ls ysdj tfVyre :iks ftlesa
euq"; 'kkfey gSa] tuu ds fofoèk ckjhdks dks iznf'kZr
djrk gSA bl ekWM~;wy esa laiw.kZ fo'o esa c<+rh ekuo
tula[;k ds ckjs esa Hkh crk;k x;k gSa rFkk ifjokj
fu;kstu ,oa tUe fu;a=k.k ds rjhdks ds ckjs esa Hkh
foLr`r tkudkjh nh x;h gSA bl ekWM~;wy esa thoksa
ds vfHky{k.kksa ds fuèkkZj.k esa vkuqoaf'kdrk ds fl¼karksa
,oa fØ;kfofèk;ksa dk Hkh o.kZu fd;k x;k gSA

bdkbZ 1 tuu] o`f¼ ,oa ifjoèkZu

le; % 30 ?kaVs vad % 12

3-1-1 ikniksa esa tuu

ikniksa esa dkf;d] ySfxad rFkk vySafxd tuu (lkekU;
fooj.k)] iq"ih ikniksa esa tuu&;qork] iq"i] iq"iu dks
izHkkfor djus okys dkjd (izdk'k dkfydrk)] iq"i
,d tuu vax ds :i esa] iq"ih vlaxtuu] cgqHkw.krk]
ikniksa esa ;qXedksa dk fuekZ.k] ijkx.k&izdkj vkSj dkjd
ij&ijkx.k dks c<+kok nsus ds fy, vuqdwyu] fu"kspu
rFkk cht fuekZ.k] cht&,dchti=kh rFkk f}chti=kh]
chtksa dh lajpuk] cht vadqj.k] vfu"ksdiQyuA

izkÑfrd ,oa Ñf=ke dkf;d izoèkZu] dkf;d izoèkZu
ds ykHk rFkk gkfu;ka] lw{eizoèkZu ds ykHkA

3-1-2 ikSèkksa esa o`f¼ ,oa ifjoèkZu

ikniksa esa o`f¼ ,oa ifjoèkZu dh ifjHkk"kk] o`f¼
fu;ked (ikni gkeksZu)&,Fkhyhu] vkWfDlu] ftcjsfyu]
lkbVksdkbfuu] ,fClfld ,flM_ cht vadqj.k& vadqj.k
dh izfØ;k ,oa vadqj.k dks izHkkfor djus okys
dkjd] cht dh lq"kqIrkoLFkk esa o`f¼ fu;kedksa dh
Hkwfedk] clarhdj.k] th.kZrk] foyxu] ncko dkjd
(ued ,oa ty)] o`f¼ dk ekiu] ikni vuqdqapuh



thofoKku 468

rFkk LiQhfr o`f¼] xfr;ka (vuqorZu] vuqdqapuh rFkk
LiQhfr) ikni gkeksZu rFkk mudk ikSèks ds fufoZHksnu
ifjoèkZu esa Hkwfedk] foHksn] fufoZHksnu] ifjo/ZuA

3-1-3 euq";ksa esa iztuu vkSj tula[;k izcaèku

eknk rFkk uj tuu vax] tuaukxks dh vkSfrdh]
;qEedhHkou] fu"kspu fonyu] CykLVqys'ku] tuuirZ
dk Hkfo"; (dsoy lkekU; fooj.k)] Hkzw.kh; ifjoèkZZu
rFkk iks"k.k] cPps dk tUe] tqM+ok] o`f¼ dky
izHkkou rFkk th.kZrk] Hkj.k] ik=ks&fu"kspu

tu lkaf[;dhµtUenj] e`R;qnj vkSj tula[;k o`f¼
nj] fo'o tula[;k esa Hkkjr dh fLFkfr] tula[;k
o`f¼ dk izcaèku (vR;fèkd tula[;k osQ ifj.kke)
xHkZfujksèk dh fofèk;kaA

bdkbZ&2 vkuqoaf'kdh ds fl¼kar ,oa vuqiz;ksx

le; % 25 ?kaVs vad % 10

3-2-1 vkuqoaf'kdh ds fl¼kar

vkuqoaf'kdrk vkSj fofHkUurk] esaMy ds oa'kkxfr fu;e]
viw.kZ izHkkfork] ?kkrd thu] cgq&izHkkoh thu] vusdthuh
oa'kkxfr mnkgj.k lfgr] oa'kkxfr dk xq.klw=kh vkèkkj]
lgyXurk rFkk thu fofue;] if{k;ksa esa fyaax fuèkkZj.k]
eèkq&efD[k;ksa esa fyax fuèkkZj.k] nqXèklzo.k] eqoqQyd]
dhVksa esa tuu&ra=k] uj tuu&ra=k] eknk tuu&ra=k
fØl ØkWl oa'kkxfr] ekr`d oa'kkxfr] ekuo xq.klw=k
izk:i] vfyaxlw=kh vkSj fyaxxq.klw=k] thukse ds vusd
lsVksa ds dkj.k gksusokyh vlkekU;rk,¡] o.kkZUèkrk]
gheksiQhfy;k] Mkmu flMªkse (eksaxksfyT+e)] VuZj flaMªkse]
DykbuksiQsYVj flaMªkse] Rh-dkjd] ABO jDr lewg]
,fEu;kslsfUVfll] ekuo thukse

3-2-2 vkf.od oa'kkxfr ,oa thu vfHkO;fDr

,d thu ,d ,atkbe ifjdYiuk] DNA- ,d
vkuqaof'kd inkFkZ dh [kkst] DNA ,oa RNA dh
lajpuk RNA osQ izdkj U;wfDyd vEyksa osQ dk;Z]
DNA Ñfr] izksVhu la'ys"k.k] VªkUlfØIlu rFkk
VªkUlys'ku] gkÅl dhfix thu] thu vfHkO;fDr dk
fu;eu] èkukRed ,oa ½.kkRed fu;a=k.k ra=k] vksisjkWu

ekWM~y] mRifjorZu (E;wVs'ku) vkSj mlds izdkj]
mRifjorZu ds ykHkdkjh vkSj gkfudkjd izHkkoA

3-2-3 vkuqoaf'kdh ,oa lekt

µ,sfrgkfld ifjizs{k

vkuqoaf'kdh iqu;ksZxt DNA rduhd] Dyksfuax] thu cSad]
iksyhejst J̀a[kyk vfHkfØ;k] DNA vaxqfyeqnz.k] thuksfedh]
vkuqoaf'kdh bathfu;jh ,oa mldk egÙo] ijkthu ikSèksa]
tarq ,oa lw{ethoh] vkuqoaf'kdh ijke'kZ] thuh Bt iQlysa
tSo&pkS;Z] tSo&,dLo

ekWM~;wy&4 i;kZoj.k ,oa LokLF;

le; % 45 ?kaVs vad % 13

ikB~; fn'kk

bl ekWM~;wy esa mu fu;eksa ds vkèkkjHkwr Kku ij cy
fn;k x;k gS tks fdlh tSo leqnk; esa ijLij lacaèkksa
dk fu;a=k.k j[krs gSaA bl ekWM~;wy esa ewyr% laj{k.k
ds fl¼kar (vkèkkjHkwr fl¼karksa) dks lkeus j[kk x;k
gS fd izkÑfrd lalkèkuksa ds laj{k.k }kjk gh ekuork
ds Hkfo"; dks lajf{kr djus dh laHkkouk, csgrj gks
tk;sxhA bl ekWM~;wy dk mn~ns'; LoLF; thou ds
ckjs esa ,d fopkj iSnk djus dk Hkh gSA ;g iks"k.k
vHkkotfur jksxksa ls cpus dh fn'kk esa mfpr rFkk
larqfyr Hkkstu dh Hkwfedk ds ckjs esa tkudkjh nsus
ij cy nsrk gSA bl ekWM~;wy esa ekuo esa gksus okyh
chekfj;ksa ds izdkj] muds gksus ds dkj.k] mudh
lapj.k fofèk;ksa ds fo"k; esa Hkh foospu fd;k x;k
gSA bl ekWM~;wy esa f'k{kkFkhZa dks tho&foKku osQ
mHkjrs gq, {ks=kksa osQ ckjs esa Hkh tkudkjh nh x;h gSaA

bdkbZµi;kZoj.k vkSj mldk laj{k.k

le; % 20 ?kaVk vad % 7

4-1-1 ikfjfLFkfrdh ds fl¼kar fu;e

ikfjra=k esa tSfod rFkk vtSfod dkjd] izkf.k;ksa ,oa
ikniksa ds chp ijLij lacaèk] tSoeaMy esa ÅtkZ izokg]
[kk| Ja[kyk] [kk|&tky] i;kZoj.k esa ekuo dk LFkku
ck;kse (thokse)] fofHkUu ck;kseksa esa muds ikni
tkfr;k¡ rFkk izkf.k tkfr;k¡A
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4-1-2 izkÑfrd lalkèkuksa dk laj{k.k ,oa mi;ksx

izkÑfrd lalkèkuksa ds izdkjµvuohdj.kh; rFkk
uohuhdj.kh; mnkgj.k lfgr] laj{k.k ,oa iquZLFkkiu dh
vko';drk] izÑfr ds laj{k.k ds fy, Hkkjrh; ijaijk,¡]
e`nk] ty rFkk tSofofoèkrk dk laj{k.k] ladVxzLr o
ladVkiUu iztkfr;ka] Hkkjr esa oU; tho laj{k.k (vkjf{kr
LFky) ,tsfUl;ka  tks oU; tho laj{k.k dk dk;Z djrh
gSaA i;kZoj.kh; dkuwu] oguh; lrr fodkl] ÅtkZ ds
ikjaikfjd rFkk vikjaifjd lzksr (ty 'kfDr] iou]
Tokjh;] ukfHkdh;] lkSj Hkwrkih;] gkbMªkstu ÅtkZ] ck;ksxSl
rFkk ck;ksb±èku)] ÅtkZ lalkèkuksa dk foyksiu] ÅtkZ laj{k.kA

4-1-3 iznw"k.k

fofHkUu izdkj ds iznw"k.kksa (ok;q] ty] rkih;] e`nk
èofu vkSj fofdj.k) ds dkj.k] jksdFkke rFkk fu;a=k.k]
'kjhj esa iznw"kdksa dk izos'k o izokg] oT;Z inkFkks± dk
izcaèkuA

bdkbZ&2 LoLFk thou

le; % 20 ?kaVk vad % 6

4-2-1 iks"k.k ,oa LokLF;

LokLF; ,oa iks"k.k] iks"kd rÙoksa ds izdkj&o`gr~ ,oa
lw{e iks"kd rÙo] dkcksZgkbMªsM] olk] izksVhu] foVkfeu]
[kfut yo.k] ty ,oa :{kka'k ds lzksr rFkk dk;Z]
'kjhj dh ÅtkZ dh vko';drk,a] larqfyr Hkkstu]
c<+rs cPpksa dh fo'ks"k vko';drkvksa dks ns[krs gq;s
larqfyr vkgkj] fofHkUu izdkj ds O;olk;ksa esa dk;Zjr
O;fDr;ksa dk fo'ks"k larqfyr Hkkstu] xHkZorh o Lruiku
djkus okyh efgykvksa ds fy, fo'ks"k larqfyr HkkstuA

ghurktU; jksxµizksVhu&ÅtkZ&dqiks"k.k (PEM)
[kfutghurk tU; rFkk foVkfeughurk tU;] mnkgj.k
lfgr&gkbijfoVkfeuksfll] eksVkik] T;knk Hkkstu djukA

4-2-2 jksx

chekjh dh ifjHkk"kk] izdkj rFkk laj{k.k] ijthoh
jksxtud] laØe.k] laxzlu] jksxokgd] dkj.k] y{k.k]
jksdFkke rFkk fu;a=k.k] dqN lapj.kh; jksxksa tSlsµbUÝyw,satk]
[kljk] iksfy;ks] fgisVkbfll] V;wcjdqyksfll] fMIFkhfj;k]
ysizkslh] eysfj;k] dkyh [kkalh rFkk MsaX;w] ân; jksx]
MkbchVht] vkfLV;ksiksjksfll] dSalj] ,ythZ] mina'k]
lqtkd vkSj ,M~l (tkx:drk y{k.k o jksdFkke)]
vkS"kfèk O;luA

ekWM~;wy&5 thofoKku ds mHkjrs {ks=k

le; % 10 ?kaVk vad % 5

ikB~; fn'kk

thofoKku ds ikB~;Øe esa bl ekWM~;wy dks 'kkfey
djus dk mn~ns'; vius f'k{kkfFkZ;ksa dks thofoKku ds
mHkjrs {ks=kksa tSls tSo izkS|ksfxdh dh cksèk vkSj izfrj{kk
esa egÙoiw.kZ Kku djuk gSA ftlls ekuo thou esa
fo'ks"k izHkko iM+rk gSA

5-1-1 tSo&izkS|ksfxdh

ifjp;] vkS|ksfxd] tSoizkS|ksfxdh (,Ydksgy] is;
inkFkks± ngh (;ksxVZ)] iuhj] fljdk] ,aVhck;ksfVDl)
vkuqoaf'kd bathfu;j dh lkekU; tkudkjh] ikjthuh]
thoksa dk egÙo] thu Fksjsih] tSoksipkj ck;ksjsfefM;s'ku]
tSodhVuk'kd

5-1-2 izfrj{kk foKku

'kjhj lqj{kk fØ;k fofèk;ksa ds izdkj] izfrj{kk ra=k dh
dksf'kdk, (T-dksf'kdk,¡ B-dksf'kdk,] c`grHkksth
(eSØksiQstl) izfryu rFkk izfrfiaM] g~;weksjy] ,oa ekè;fer
izfrj{kk vuqfØ;k] izfrj{kk ds izdkj] izfrj{khdj.k
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mn~ns';

thofoKku ds f'k{k.k dk mn~ns'; f'k{kkfFkZ;ksa dks u
dsoy tho&oSKkfud 'kCnksa] rF;ksa] voèkkj.kkvksa vkSj
fl¼karksa ls ek=k ifjfpr djkuk gh ugha gS cfYd
muesa izk;ksfxd dq'kyrkvksa dks Hkh fodflr djuk gSA
izk;ksfxd dq'kyrkvksa ds fodkl ls Lo;a vuqHko
djds cksèkxE;rk vius vki csgrj gks tkrh gSA blesa
eu%izsjd dq'kyrkvksa dk Hkh fodkl gksrk gSA pwafd
fodkl dk ;g ,d egÙoiw.kZ igyw gSA blfy,
vktdy thofoKku ikB~;Øe ds izk;ksfxd dk;Z dh
fl¼karijd dk;Z dk ,d vfHkUu vax ekudj pyrs
gSaA

orZeku ikB~;Øe esa fuEufyf[kr dq'kyrkvksa ds fodkl
dk lw{e j[kk x;k gSA

(i) izs{k.k dq'kyrk tks fn, x, uewuksa esa izklafxd
tkudkfj;ksa dks igpku ldsA uewus esa okafNr
Hkkxksa dks ns[kdj <w¡<+ ldsA

(ii) midj.kksa ,oa ;a=kksa ds O;oLFkkiu] idM+us&
l¡Hkkyus rFkk muds iBu ls lacafèkr gkFk ls
dke&dkt djus dh dq'kyrk,¡] laxzg.k] ekmafVax
,oa ifjj{k.k dq'kyrkA

(iii) vkjs[k cukuk] ukekadu djuk vkSj iz;ksx ifj.kkeksa
dh fjiksVZ djrs gq, mudh O;k[;k dj ldukA

iz;ksxksa dh lwph

A vfuok;Z ekWM;wyksa ds fy,

1- la;qDr lw{en'khZ (ekbØksLdksi) ds fofHkUu Hkkxksa
dk vè;;u djukA

2- vLFkk;h LVsu fd, x,] ekm.V cukukA

(i) I;kt dk ckg~;Roph; 'kYd

(ii) euq"; ds xky dh dksf'kdkvksa

(iii) iÙkh ds ckg~;Roph; 'kYd esa jaèkzksa dk
fujh{k.k djuk

(iv) rus dh vuqizLFk dkV esa tkbye o
Ýyks,e dk fujh{k.k djuk

3- tM+] ruk rFkk iÙkh ds fofHkUu :ikarj.kksa dk
vè;;u djukA

(a) tM+ (i) laxzg djus okyh (xktj@
pqdanj@ewyh)

(ii) lgkjk nsus okyhµizksi tM+ o
voLraHk tM+

(b) ruk (i) Hkwfexr dan] izdan] ?kudan]
'kYddan

(ii) ok;oh; izrku] dkaVk] i.kkZHk&
oàÙk] i.kkZHk i.kZ

(c) iÙkh] (i) izrku

(ii) daVd (dkaVk)

(iii) fiQYyksM

4- LFkk;h (fufeZr) LykbMks dh lgk;rk ls f}chti=kh
,oa ,dchti=kh tM+ rFkk ruksa ds vuqizLFk dkV
dk vè;;u ,oa fujh{k.k djukA

5- fufeZr LykbMksa dh lgk;rk ls euq"; dh dkfVZyst]
gM~Mh] jDr] o`"k.k vkSj v.Mk'k; dh lw{en'khZ;
lajpuk dk vè;;u djukA

6- fuEufyf[kr iq"iksa esa fofHkUu Hkkxksa dh lajpuk
,oa dk;ks± dk vè;;u djukA

(a) xqM+gy (pk;ukjkst)] fiVwfu;k

7- fuEufyf[kr izkf.k;ksa ds fof'k"V y{k.kksa dks igpkuuk
rFkk oxZ rd mudk oxhZdj.k djukµLiat] dsapqvk]
frryh] ?kksa?kk] LVkjfiQ'k] vfLFke; eNyh]
mikfLFke; eNyh] VksM] ?kjsyw fNidyh] dcwrj
rFkk pexknM+A

8- I;kt ds ewykxz dk vLFkk;h LVsu ekmaV rS;kj
djds ekbVksfll dh voLFkkvksa dk vè;;u
djukA

izk;ksfxd dk;Z
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9- (a) e:LFky rFkk tyh; i;kZoj.k esa jgusokys
ikSèks mnkgj.k dSDVl o tydqEHkh (b) izkf.k;ksa
ftudh thou izfØ;k dk ijthoh izdkj mnkgj.k
VsioeZ ds vkdkfjdh; vuqdwyuksa dk vè;;u
djukA

10- nks fofHkUu izdkj dh e`nkvksa dh (a) cukoV
(b) ikuh lks[kus dh {kerk dk vè;;u djukA

11- iksVSVks vkWLeksehVj }kjk ijklj.k fØ;k dk vè;;u
djukA

12- tyh; ikSèksa esa izdk'kla'ys"k.k dh nj dk vè;;u
djukA

13- pus rFkk lse ds chtksa dh lajpuk rFkk muds
vadqj.k dk vè;;u djukA

14- vadqfjr gksrs cht esa 'olu fØ;k dk izn'kZu gksukA

15- LVkpZ ij ykj ,ekbyst dh fØ;k dk vè;;u
djukA

izks;ksfxd ijh{kk

,d izk;ksfxd ijh{kk rhu ?kaVs dh vofèk dh gksxh rFkk 20 vad vfèkdre gksaxs tks fl¼kar ijh{kk ds
vfrfjDr gSA vad fooj.k fuEu gSA

(i) ,d iz;ksx djuk 4 vad

(ii) ,d izkstsDV tek djuk 3 vad

(iii) fn, x, uewus dks igpkuuk 4 vad

(iv) ekm.V rS;kj djuk 3 vad

(v) fjdkWMZ iqfLrdk dk j[k j[kko 3 vad

(vi) ekSf[kd ijh{kk 3 vad

dqy 20 vad

ewY;kadu ;kstuk

f'k{kkFkhZ dk ewY;kadu] lkoZtfud ijh{kk rFkk fujarj vkSj cksèkxE;iwoZd ewY;kadu] f'k{kd vafdr ,lkbuesV
dk fd;k tk,xkA

ewY;kadu dk izdkj le;kofèk vad iz'u&i=k

1- lkoZtfud ijh{kk 3 ?kaVk 80 1 (,d)

2- izk;ksfxd ijh{kk 3 ?kaVk 20 1 (,d)

TMA-I rFkk TMA-II Lo;a fuèkkZj.k 25

TMA-III (vfuok;Z) Lo;a fuèkkZj.k

TMA ds vokMZ xzsM dks ekdZ'khV esa vyx ls n'kkZ;k tk,xkA bu vokMks± dks lkoZtfud ijh{kk esa iw.kZ:is.k
xzsfMx ds fy, vuqeksfnr ugha fd;k tk,xkA



eqDr fo|k ok.kh

eqDr fo|k ok.kh jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku (,uvkbZvks,l) dk ,d izorZudkjh iz;kl
gS ftleas 'kSf{kd mís';ksas ds fy, LVªhfeax vkWfM;ks dk iz;ksx fd;k tkrk gSA vkbZ lh Vh dh bl
rduhd ls ,uvkbZvks,l dk;ZØeksa dh miyC/rk ds lkFk&lkFk dk;ZØe ds izlkj dh xq.koÙkk
Hkh c<+sxhA LVªhfeax vkWfM;ks vkSj baVjusV dk iz;ksx djrs gq, vius f'k{kkfFkZ;ksa ds lkFk nks rjiQk
ckrphr vkjaHk djus okys igys eqDr vkSj nwjLFk f'k{kk laLFkku ds :i esa ;g ,uvkbZvks,l dh
,d egÙoiw.kZ miyfC/ gSA

bl rF; dks è;ku eas j[krs gq, fd izlkj.k osc }kjk fd;k tkrk gS] ,uvkbZvks,l dh osclkbV (www.nios.ac.in) ij ,d
fyad fn;k x;k gS tks fdlh Hkh iz;ksxdrkZ dks eqDr fo|k ok.kh ij ys tkrk gSA bl izdkj eqDr fo|k ok.kh baVjusV dusD'ku
okys fdlh Hkh Jksrk ds lkFk uks,Mk fLFkr vius eq[;ky; ds LVwfM;ks ls nks rjiQk laokn djus esa l{ke gS tgk¡ ,uvkbZvks,l
us mPp Lrjh; LVwfM;ks LFkkfir fd;k gS ftls bl mn~ns'; ds lkFk&lkFk ,uvkbZvks,l f'k{kkfFkZ;ksa ds fy, 'kSf{kd vkWfM;ks
dk;ZØe fjdkWMZ djus ds fy, Hkh iz;ksx fd;k tkrk gS] ;|fi vU; yksx Hkh bl lqfo/k dk ykHk mBk ldrs gSaA

eqDr fo|k ok.kh ,d vk/qfud] fopkj foe'kZiw.kZ] lgHkkfxrkiw.kZ vkSj de ykxr okyk dk;ZØe gS ftlesa vkWfM;ks vkSj ohfM;ks
dk;ZØeksa ds fuekZ.k ds rduhdh mÙkjnkf;Roksa ds lkFk&lkFk ,uvkbZvks,l 'kSf{kd igyw Hkh 'kkfey gSa] tks ,uvkbZvks,l }kjk
pyk, tk jgs cgq pSuy iSdst ds lokZf/d egÙoiw.kZ rRoksa eas ls ,d gSA ;s dk;ZØe 'kh"kZd@fo"k; dks brus lk/kj.k] jkspd
vkSj lcdks 'kkfey djus okys rjhds ls izLrqr djus dk iz;kl djrs gSa ftlls f'k{kkfFkZ;ksa dks fo"k;oLrq dh ,d Li"V le>
vkSj ,d varnZ̀f"V fey ldsA

,uvkbZvks,l us f'k{kkfFkZ;ksa dks eqDr fo|k ok.kh eas Hkkx ysus ds fy, izsfjr djus gsrq mUgsa lacaf/r {ks=kh; dsUnz ij fofHkUu
fo"k;ksa ij vius vkWfM;ks lhMh Hkstus dh ,d ;kstuk vkjaHk dh gS tSls %&

1. dfork@'yksd okpu

2. dgkuh okpu

3. jsfM;ks ukVd

4. laxhr

5. ,uvkbZvks,l dh ikB~;p;kZ ls lacaf/r fofHkUu 'kh"kZdksa tSls fp=kdyk] O;kolkf;d fo"k;ksa vkfn ij okrkZ,aA

6. iz'u eap

7. xf.kr dh igsfy;k¡ vkfnA

pquh xbZ lhMh eqDr fo|k ok.kh ij osc izlkfjr dh tk,xh vkSj fotsrk lgHkkxh dks leqfpr
iqjLdkj fn;k tk,xkA

f'k{kkFkhZ ,uvkbZvks,l dh osclkbV ij tkdj lHkh dk;Z fnolksa ij lk;a 2-00 cts ls 5-00 cts
rd vkSj 'kfuokj] jfookj vkSj lHkh lkoZtfud vodk'kksa ij izkr% 10-30 cts ls 12-30 cts rd
ykbo dk;ZØeksa eas Hkkx ys ldrs gSaA bl le; ds nkSjku LVwfM;ks eas fo"k; fo'ks"kK mudh VsyhiQksu
ij dh xbZ iwNrkN dk mÙkj nsaxsA ,uvkbZvks,l osclkbV ij osc izlkfjr gksus okys dk;ZØekas dh
lkIrkfgd ;kstuk miyC/ gSA LVwfM;ks ds VsyhiQksu uacj 0120&4626949 vkSj VkWy izQh ua-
1800&180&2543 gSA
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D;k vkius thofoKku ds vè;;u ds fy;s dksbZ vU; iqLrd i<+h gS\          gk¡@ugha
;fn gk¡ rks mls i<+us dk dkj.k nsaA
____________________________________________________________________
____________________________________________________________________

uke : ____________________
ukekadu la[;k :  _____________
irk : ____________________
       ____________________

fo"k; : _________________
iqLrd la[;k : _____________

lgk;d funs'kd ('kSf{kd)
jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku
, & 24-25, baLVhV~;w'kuy ,fj;k
lsDVj - 62 uks,Mk (;w-ih-)

Mkd
fVdV

fdlh vuqyXud dh vuqefr ugha


