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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


