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tuu ,oa vkuqoaf'kdh

19

ikniksa esa tuu

tuu lHkh thfor çkf.k;ksa dh ,d egRoiw.kZ fof'k"Vrk gSA vius izdkj dk nwljk tho
mRiUu djuk tuu dgykrk gSA i`Foh ij çtkfr;ksa dh fujarjrk vkSj fdlh çtkfr ds ejs
lnL;ksa dh u;s lnL;ksa }kjk iwfrZ vko';d gksrh gSA og izfØ;k ftlds }kjk thfor tho
vius tSlh larfr dks çtkfr dh fujUrjrk cuk;s j[kus ds fy;s mRiUu djrs gSa] tuu çfØ;k
dgykrh gSaA

çR;sd tkfr vkSj miyCèk ifjfLFkfr;ksa ds vuqlkj tuu dh izfØ;k dk #i fHkUu gksrk
gSA lkekU;r% ,ddksf'kdh tho ekr` dksf'kdk ds foHkktu esa ekr` 'kjhj ds fo[k.Mu }kjk]
dfy;ksa vkSj chtk.kqvksa ds fuekZ.k }kjk gks ldrk gSA foLr`r :i ls tuu fodflr uj
;k eknk tuu vaxksa (iqadslj rFkk tk;kaxksa) }kjk gksrk gSA çtuu dh izfØ;k fdlh Hkh
çdkj dh gks] lHkh tho vius vkuqoaf'kd inkFkkZsa dks viuh larfr esa tuu dh çfØ;k
ds nkSjku Hkstrs gSaA bl ikB esa vki ikSèkksa esa tuu dh çfØ;k ds fo"k; esa vè;;u dj
ldsaxsA

mn~ns';

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

 tuu dks ifjHkkf"kr dj ldsaxs_

 dkf;d] vySafxd vkSj ySafxd tuu esa varj crk ldsaxs_

 fuEu ikSèkksa (DysekbMkseksukl) rFkk rUrqe; gjh 'kSoky (Likbjksxk;jk) esa vySafxd vkSj
ySafxd tuu dh fofèk;ksa dk o.kZu dj ldsaxs_

 iq"ih ikSèkksa esa tuu ds çdkj dk o.kZu dj ldsaxs_

 f}chti=kh iq"i ds Hkkxksa rFkk muds dk;kZsa dk o.kZu dj ldsaxs_

 y?kqchtk.kq tuu dh voLFkkvksa dk o.kZu dj ldsaxs_

 fp=k dh lgk;rk ls chtk.M dh lajpuk vafdr dj ldsaxs rFkk nh?kZchtk.kq tuu ds
inksa dks crk ldsaxs_

 iq"ih ikSèkksa esa ;qXedksa ds fodkl dh fofHkUu voLFkkvksa ds ckjs esa o.kZu dj ldsaxs_

 ijkx.k ds çdkj] mudk egRo rFkk ijkx.k ds fofHkUu rjhdksa ds ckjs esa crk ldsaxs_
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tuu ,oa vkuqoaf'kdh  fu"kspu esa gksus okys inksa (;qXed lay;u vkSj f=klay;u) Hkwz.kfodkl] Hkzw.kiks"k dk fodkl
vkSj cht ds fuekZ.k dh çfØ;k dk o.kZu dj ldsaxs_

 f}chti=kh o ,dchti=kh chtksa dh lajpuk ds vUrj Li"V dj ldsaxs_

 iQy cuus dh çfØ;k vkSj vfu"ksdiQyu dh çfØ;k dk o.kZu dj ldsaxs_

 cht&vadqj.k ds ckjs esa crk ldsaxs_

 dkf;d tuu dks ifjHkkf"kr dj ldsaxs_

 çkÑfrd rFkk Ñf=ke çoèkZu esa varj Li"V dj ldsaxs_

 dkf;d tuu ds ykHk vkSj gkfu;ksa dk o.kZu dj ldsaxs_

 lw{eizoèkZZu esa Ård laoèkZu rduhd dh Hkwfedk dk o.kZu dj ldsaxs_

 lw{eizoèkZu ds ykHkksa dks crk ldsaxsA

19.1 tuu ds çdkj

ikSèkksa esa tuu] rhu çdkj ds gksrs gSa %
(d) dkf;d ([k) vySafxd (x) ySafxd
vySafxd ,oa dkf;d izdkj ds tuu esa tud 'kjhj ds fdlh dkf;d Hkkx ls ;k ;qXedksa
;k fyax dksf'kdkvksa ds fdlh Hkh izdkj ds ;qXeu ds }kjk larfr mRiUu gksrh gSA

 dsoy ,d tud lfEefyr gksrk gSA
 larfr vkuqoaf'kd :i ls ,dne vius tud dh rjg gh gksrh gSaA

(d) vySafxd tuu fuEu izdkj dk gks ldrk gS %
(i) dkf;d xq.ku (Vegetative multiplication) % ikSèks esa dkf;d tuu fdlh

dkf;d dksf'kdk] dyh ;k vaxksa ls u;s ikSèkksa cuus dh çfØ;k dks dgrs gSaA
blesa ikSèks dk dkf;d Hkkx (tM+] ruk] iRrh ;k dyh) tud ikSèkksa ds 'kjhj
ls vyx gks tkrh gS vkSj ,d Lora=k larfr ikSèkk cu tkrk gSA ;g vySafxd
tuu ds leku gksrk gS ftlesa dsoy lw=kh foHkktu dh vko';drk gksrh gSA
dksbZ ;qXedksa dk ;qXeu ugha gksrk vkSj larfr ikSèkk ,dne tud ikSèks dk ^Dyksu*]
(vkuqoaf'kd ,diqatd) dh rjg gksrk gSaA ge vko`rchth ikSèkksa esa dkf;d tuu
ds çdkjksa dk bl ikB esa ckn esa o.kZu djsaxsA

(ii) [k.Mu (Fragmentation) % rUrqe; 'kSokyksa esa] ;fn fdlh nq?kZVuko'k rarq dbZ
VqdM+ksa esa caV tk, rks çR;sd VqdM+k dksf'kdk foHkktu }kjk 'kSoky dk ,d u;k rarq
cuk nsrk gSA mnkgj.k & Likbjksxk;jkA

(iii) fo[k.Mu (Fission) % tSlk fd ,ddksf'kdh thoksa esa gksrk gS] tSls thok.kq vkSj
;hLVA tuu dksf'kdk dk inkFkZ 2, 4 ;k 8 larfr dksf'kdkvksa esa foHkkftr gks tkrk
gS vkSj fo[k.Mu ds vuqlkj f};qXeh vFkok cgq;qXeh fo[k.Mu dgykrk gSA çR;sd u;h
cuh gq;h larfr dksf'kdk ls ,d u;s tho dk fuekZ.k gksrk gSA

(iv) eqdqyu (Budding) %tud ds 'kjhj esa ,d eqdqy tSlh ckg~;o`f¼] tuu dksf'kdk
fufeZr gksrh gS rFkk 'kh?kz gh mlls vyx gksdj u;s tho ds :i esa o`f¼ djrh gSA
mnkgj.k% ;hLVA
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tuu ,oa vkuqoaf'kdh([k) vySafxd tuu % ;g vySafxd chtk.kqvksa }kjk gksrk gS tks d'kkfHkd (flagellate) vFkok
vd'kkfHkd (nonflagellate) gks ldrs gSaA

chtk.kq fuekZ.k % fuEu  Js.kh  ds  ikSèkksa] ftuesa czk;ksiQkbV~l vkSj VsfjMksiQkbV~l vkrs gSa]
fof'k"V çdkj ds tuu Hkkx tud ikSèks ij vySafxd :i ls ifjofrZr gksrs gS] bUgsa chtk.kq
dgk tkrk gSaA ;g lw{en'khZ gksrs gSa rFkk lqj{kkRed fHkfr }kjk <ds gksrs gSaA tc bUgsa vuqdwy
okrkoj.k feyrk gS] rc ;s vadqfjr gksdj u;k ikSèkk cukrs gSaA mnkgj.k & czsM&iQiQwan] ekWl]
iQuZ vkfnA

(x) ySafxd tuu (Sexual reproduction) esa uj rFkk eknk tuu dksf'kdkvksa dk lay;u
gksrk gS uj rFkk eknk tuu vaxksa }kjk vxqf.kr (haploid) tuu dksf'kdk,a mRiUu gksrs gSaA
tuu dksf'kdkvksa ds lay;u dks fu"kspu dgk tkrk gS vkSj blds ifj.kkeLo:i ;qXeut
(tkbxksV) (f}xqf.kr) dk fuekZ.k gksrk gSA tkbxksV dk iqu% ifjo/Zu ,d u;h larfr dks
tUe nsrk gS] tks f}xqf.kr (diploid) gksrh gSA thou pØ dh voLFkk esa vèkZlw=k.k Hkh gksrk
gS vkSj larfr vius tud dh vkuqoaf'kd Dyksu ugha gksrhA

19.1.1 vlaxtuu

vlaxtuu dqN ikSèkksa esa vySafxd tuu dh ,d vuwBh iz.kkyh gSA mnkgj.k ds fy, MsaMsfy;kWu
tks ijkx.k vkSj fu"kspu ds fcuk gh cht mRiUu djrs gSaA xzhd Hkk"kk esa ,siksfefDll (apomixis)

(vlaxtuu) dk vFkZ gS&feJ.k&fØ;k ds fcuk gh (away from act of mixing)A D;ksafd bl
izfØ;k esa uj vkSj eknk ;qXedksa dk lay;u ugha gksrkA chtkaM dh ,d f}xqf.kr dkf;d dksf'kdk
lh/s ,d Hkzw.k dks mRiUu djrk gS vkSj rc og ,d cht ds :i esa ifjiDo gks tkrk gSA bu chtksa
dk ckn esa izdh.kZu gks tkrk gSA jkspd ckr ;g gS fd vlaxtuu ,d vySafxd izfØ;k gS] ysfdu
;s ikni vius chtksa dk mlh izdkj izdhf.kZr djrs gSa] tSlk fd ySafxd tuu djus okys ikSèkksa esa
gksrk gSA

ikBxr ç'u 19.1

1. tuu dks ifjHkkf"kr dhft,A

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

2. vySafxd tuu fdl izdkj ySafxd tuu ls fHkUu gksrk gSA

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



fVIi.kh

thofoKku

ikniksa esa tuu

 4

ekWM~;wy - 3

tuu ,oa vkuqoaf'kdh 3. ;qXed D;k gS\
............................................................................................................................

4. vySafxd tuu ds dksbZ nks çdkjksa ds uke crkb;sA
............................................................................................................................

5. lgh fodYi dk p;u dhft,&

vlaxtuu gS%

(d) ikniksa dk va/dkj esa ifjo/Zu

([k) ikniksa dk ;qXedksa ds lay;u fcuk ifjo/Zu

(x) iq"i.k ds fy, míhiu vuqHko djus esa v{ke gksuk

(?k) ikni o`f¼ ij fuEu rkiØe dk izHkko

19.2 fuEu ikSèkks esa tuu

ge nks fuEurjh tho] ,ddksf'kdh 'kSoky] DysekbMkseksukl vkSj nwljh cgqdksf'kdh; rarqe;
'kSoky] Likbjksxk;jk esa tuu ds izdkjksa dk vè;;u djsaxsA

19.2.1 DySekbMkseksukl (,ddksf'kdh 'kSoky)
1. ;g ,d dksf'kdh 'kSoky gS tks vyo.k tyh; rkykcksa esa ik;k tkrk gSA

2. ikni 'kjhj uk'kikrh ds vkdkj dk gksrk gS ftlesa ladjs fljs ls tqMs+ gq;s nks d'kkHk gksrs gSaA

3. dksf'kdk ds ,d ik'oZ ij ,d n`f"V fcUnq mifLFkr gksrk gSA

4. blesa ,d cM+k gjryod (DyksjksIykLV) ik;k tkrk gSaA

5. dsUnz dh vksj ,d lqfuf'pr dsUnzd gksrk gSaA

6. DyksjksIykLV esa ,d ikbjsuksbM (Pyrenoid) fo|eku gksrk gS (uhps fp=k 19.1 ns[ksa)

fp=k 19.1 ,d DysekbMkseksukl dksf'kdk

iSfiyk

I;kysuqek DyksjksIykLV

n`f"V fcUnq

lkbVksIykTe

ladqpu'khy fjfDrdk

d'kkHk
vk/kjh; dk;

ikbjsuksbM

dsUnzd

eaM d.k
dksf'kdk fHkfÙk
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pychtk.kqvksa }kjk vySafxd tuu

 DySekbMkseksukl (Chlamydomonas) ds d'kkHk fxj tkrs gS rFkk og xfr'khy gks tkrk gSA

 çksVksIykTe (lkbVksIykT+e rFkk dsUnzd) lw=kh foHkktu }kjk foHkkftr gkssdj 8 twLiksj
(Zoospores) cu tkrs gSaA

 tuu dksf'kdk dh fHkfÙk iQwV tkrh gS vkSj pychtk.kq  eqDr gks tkrs gSaA

 çR;sd twLiksj ij ,d dksf'kdk fHkfÙk cu tkrh gS vkSj ;g c<+dj ,d o;Ld dksf'kdk dk
:i ys ysrk gSA (fp=k 19.2 b, c)

 tuu dksf'kdk dk blds vkxs dksbZ vfLrRo ugha jgrkA

ySafxd tuu

 dksf'kdk ls mldk d'kkHk fxjus ls dksf'kdk vxfr'khy gks tkrh gSA

 çksVksIykT+e ds lw=kh foHkktu }kjk foHkkftr gksdj 2, 4, 8, 16, 32 larfr dksf'kdk,a cu
tkrh gSaA

 çR;sd larfr dksf'kdk esa d'kkHk cu tkrs gSa vkSj ekr` dksf'kdk fHkfÙk ds iQwV tkus ij og
ikuh esa fudy tkrh gSA ;g dksf'kdk ,d xSehV (;qXed) dh rjg dk;Z djrh gSA

 çR;sd xsehV dh ckg~; lajpuk ,d&tSlh gksrh gSA lHkh le;qXed (isogamic) gksrs gSaA

 nks fHkUu ekr` dksf'kdkvksa esa ls fudys gq;s xSehV (;qXed) ijLij lesdu djrs gSaA

 nksuksa xSehVksa dh varoZLrq ijLij lesfdr gks tkrh gS vkSj muls ,d ;qXeut (tkbxksV) cu
tkrk gSA DySekbMkseksukl ds thou&pØ esa dsoy ;qXeut (tkbxksV) dh ,dek=k f}xqf.kr
voLFkk gksrh gSA

 tkbxksV ds pkjksa vksj ,d eksVh nhokj cu tkrh gS ftlls og çfrdwy ifjfLFkfr;ksa esa gksdj
fudy tkrk gSA

 vuqdwy ifjfLFkfr;ksa (rkieku] vkgkj rFkk ty) ds iqu% ykSV vkus ij blds f}xqf.kr dsUnzd
esa vèkZlw=kh foHkktu }kjk foHkktu gksrk gS vkSj mlls pkj vxqf.kr (haploid) twLiksj cu tkrs
gSA

 çR;sd twLiksj esa o`f¼ gksdj ,d u;k o;Ld DySekbMkseksukl cu tkrk gSaA
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(d) ifjiDo dksf'kdk ([k) 4 larfr dksf'kdk,a (twLiksj vySafxd tuu }kjk curs gSa) (x) twLiksj
tud dksf'kdk dks NksM+us ds ckn (?k] M-] p] N) Lora=k :i ls rSjrs gq;s xSehV vkSj mudk

lay;u (t) ,d lqIr tkbxksV (>) tkbxksV dksf'kdk (tkbxksLiksj) dh vèkZlw=kh foHkktu
ds ckn pkj dksf'kdk,a cu tkrh gaSA

fp=k 19.2 DySekbMkseksukl esa vySafxd vkSj ySafxd tuu

ikBxr iz'u 19.2

1. le;qXetrk (vkblksxSeh) 'kCn dh ifjHkk"kk fyf[k,A DySekbMkseksukl dh dkSu&lh tkfr
le;qXetrk n'kkZrh gSA

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

2. DySekbMkseksukl esa eh;ksfll (vèkZlw=kh foHkktu) dg¡k gksrk gS\

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

3. DySekbMkseksukl esa vySafxd tuu fdl fofèk }kjk gksrk gS\ DySekbMkseksul esa pychtk.kqvksa
dk dk;Z D;k gksrk gS\

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

4. DySekbMkseksukl dh mu tkfr;ksa dk uke crkb, tks vle;qXetrk vkSj fo"k;;qXedrk n'kkZrh
gSaA

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

5. pychtk.kq vkSj tkbxksLiksj dks ifjHkkf"kr dhft,A
............................................................................................................................

(?k)

(d) ([k) (x)
(N)

(p)

(M-) (t)

(>)
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tuu ,oa vkuqoaf'kdh19.2.3 Likbjksxkbjk (,d cgqdksf'kdh 'kSoky)

lajpuk

1. ;g ,d LoPNan rSjrs jgus okyk 'kSoky gS tks vyo.ktyh; rkykcksa esa ik;k tkrk gSA

2. bldk 'kjhj iafDrc¼ vk;rkdkj dksf'kdkvksa ls feydj cuk jgrk gSaA dksf'kdk,a fljs ls fljs
rd ,d nwljs ls tqM+h gksrh gSa (lw=kkdkj ;k rarqe; 'kSoky)

3. çR;sd dksf'kdk ds Hkhrj tkfr ds vuq:i 1&14 lfiZy] fjcu dh vkÑfr ds gfjryod rFkk
vusdkssa ikbjsukWbM gksrs gSaA

4. dsUnzh; Hkkx esa ,d cM+h èkkuh fjfDrdk (vacuole) fo|eku gksrh gSA

5. ek=k ,d dsUnzd] èkkuh ds eè; esa fLFkr gksrk gS rFkk mls lkbVksIykTeh lw=k lkèks j[krs gSaA

fp=k 19.3 Likbjksxkbjk % lw=k dk ,d va'k

tuu

dkf;d tuu fo[kaMu (Fragmentation) }kjk

1. lw=k fdlh izdkj ds HkkSfrd jlk;u ifjorZu ds mijkar vuqizLFk fHkfr ds Lrj ij NksVs&NksVs
[k.Mksa esa VwV tkrk gSA

2. çR;sd ,slk [k.M ftlesa ,d dksf'kdk esa iqu% iqu% lw=kh foHkktu }kjk o`f¼ gksdj u;k lw=k
cu tkrk gSaA

ySfxd tuu

;g lh<+huqek vkSj ik'oZ ;qXeu }kjk gksrk gSA

lh<+huqek la;qXeu (Scalariform Conjugation) (la;qXeu djrs gq, lw=k ,d lh<+h tSlk
Lo:i çkIr dj ysrs gS (fp=k 19.4)A

dksf'kdk fHkfÙk

gfjryod

ikbjsuksbM

fjfDrdk

dsUnzd

dksf'kdknzO;h lw=k

dksf'kdk nzO;
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fp=k 19.4 Likbjksxkbjk dk thou pØ lh<+huqek la;qXeu (d) lw=k ikl&ikl vk x;s ([k) ;qXeu
ufydk dk cuuk (x) (uj) lw=k esa xSehV dk çkid (eknk) lw=k esa igq¡p tkrk gS (?k) çkid

dksf'kdk esa tkbxksV ls twLiksj cu tkrk gS (M-) lw=k esa ls tkbxksLiksj VwVdj ckgj
vk tkrk gS (p) tkbxksLiksj esa v/Zlw=kh foHkktu gksdj vxqf.kr dsUnzd cu tkrs gS

(N) 3-4 dsUnzd fo?kfVr gks tkrs gSa (t) larfr lw=k cu tkrk gSA

 nks lw=k ,d&nwljs ds fcYdqy djhc vk tkrs gSA

 nks lw=kksa dh dksf'kdkvksa ds chp ,d ufydk }kjk (ftls la;qXeu ufydk dgrs gS) lEidZ
LFkkfir gksrk gSA

 çR;sd dksf'kdk dk lkbVksIykTeh inkFkZ (varoZLrq) xksy vkÑfr çkIr djds ,d xSehV dh
rjg dk;Z djus ds fy;s rS;kj gks tkrk gSaA

 ,d dksf'kdk (uj) dk ;qXed (xSehV) la;qXeu ufydk esa ls gksdj nwljh dksf'kdk (eknk)
ds Hkhrj igq¡p tkrk gSA

 çR;sd lw=k ;k rks uj ;k eknk ds :i esa dk;Z djrk gSA

 nks ;qXedksa dh varoZLrq ijLij lesfdr gksdj ,d f}xqf.kr ;qXeut (tkbxksV) cuk ysrh gSA

la;qXeu ufydk

dsUnzd

r:.k rarq

;qXek.kq fHkfÙk

;qXek.kq

(d) ([k) (x)

vidf"kZr (u"V gksrk gqvk)

(M-)

(?k) (p) (t)

(N)
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tuu ,oa vkuqoaf'kdh tkbxksV ds pkjksa vksj ,d eksVh nhokj cu tkrh gS vkSj bl n'kk esa og çfrdwy ifjfLFkfr;ksa
dks lgu dj ldrk gSA iqu% vuqdwy ifjfLFkfr;ksa ds ykSV vkus ij blds f}xqf.kr dsUnzd esa
ehvksfll }kjk foHkktu gksdj pkj vxqf.kr dsUnzd cu tkrs gS buesa ls rhu dssUnzd fo?kfVr
gks tkrs gSA

 vadqj.k gksus ij tkbxksV dh nhokj iQV tkrh gS vkSj ,d NksVh ufydk&tSlh lajpuk ckgj
fudy vkrh gS ftlds Hkhrj ,d vxqf.kr dsUnzd gksrk gSA

 ckj&ckj ekbVksfll foHkktu }kjk ;g NksVh ufydk c<+rh gqbZ ,d lw=k cuk ysrh gSA

pawfd DySekbMkseksukl rFkk Likbjksxkbjk esa eq[; ikni 'kjhj ds Hkhrj dh dksf'kdk,a gh
xSehV cukrh gS] blfy;s bu thoksa dks xSehVksiQkbV (;qXedksn~fHkn) dgrs gSaA

ikBxr ç'u 19.3

1. Likbjksxkbjk esa dkf;d tuu fdlds }kjk lEiUu gksrk gS\
............................................................................................................................

2. Likbjksxksbjk esa gksus okys ySafxd tuu ds çdkj dks fdl uke ls iqdkjrs gSA
............................................................................................................................

3. Likbjksxkbjk esa eh;ksfll dc gksrk gSA
............................................................................................................................

19.3 vko`rchth (,aft;ksLieZl] iq"ih ikSèkksa esa tuu)

,aft;ksLieZl dkf;d tuu ds lkFk yaSfaxd tuu] nksuksa gh fofèk;ksa }kjk tuu] djrs gSaA bl Hkkx
esa ge buds ySafxd tuu ds fo"k; esa vè;;u djsaxsA tSlk fd vki tkurs gSa ySafxd tuu] iq"i
esa mifLFkr uj rFkk eknk xSehVksa (;qXedksa) ds lay;u }kjk gksrk gSA bl çdkj iq"i] ikSèks dh tuu
bdkbZ gSA

ikSèkksa esa iQwy fdrus le; ds ckn yxrs gSa\ fofHkUu ikSèkksa esa ;g vofèk fHkUu gksrh gSA

,aft;ksLieks± dks muds thou&pØ iwjk djus esa rFkk iq"i yxus ds vkèkkj ij ,do"khZ] f}o"khZ vkSj
cgqo"khZ ikSèkksa ds :i esa oxhZÑr fd;k tkrk gSaA

(a) ,do"khZ (Annuals) & os ikSèksa tks dsoy ,d lky (½rq) rd thfor jg ikrs gSaA bu ikSèkksa
esa ,d gh ½rq ds Hkhrj iQwy Hkh yxrs gS vkSj cht Hkh cu tkrs gSA ;g ,do"khZ dgykrs
gSA mnkgj.k & eVjA

(b) f}o"khZ (Biennials) & ,sls ikSèks tks viuk thoupØ nks ½rqvksa (nks o"kks±) esa iwjk djrs gS]
f}o"khZ dgykrs gSA igys o"kZ esa ikSèkk dkf;d voLFkk esa jgrk gS vkSj nwljs o"kZ esa mlesa iQwy]
iQy vkSj cht yxrs gSa vkSj mlds ckn ikSèkk ej tkrk gSaA mnkgj.k&ewyh
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tuu ,oa vkuqoaf'kdh (c) cgqo"khZ (Perennials) & ,sls ikSèks tks vusd o"kZ rd thfor jgrs gS] cgqo"khZ dgykrs gSA
budh dkf;d voLFkk ,d ls ysdj dqN o"kkZsa rd pyrh gS vkSj mlds ckn buesa iQwy] iQy
vkSj cht gj o"kZ yxrs gSA mnkgj.k% vke] ihiy] uhe bR;kfnA

(d) ,d'k%iQyuh (Monocarpic) & dqN cgqo"khZ ikSèks vius iw.kZ thou dky esa dsoy ,d
ckj gh iQyrs&iQwyrs gS vkSj mlds ckn ej tkrs gSaA ,sls ikSèks dks ,d'k%iQyuh dgrs gSA
mnkgj.k & ckalA

(e) cgq'k%iQyuh (Polycentric) & ,sls ikni tks vius thou dky esa dbZ ckj iq"i.k vkSj
iQyu n'kkZrs gSa vkSj dqN o"kZ rd thfor jgrs gSa cgq'k%iQyuh dgykrs gSa tSls dbZ cgqo"khZ
iQyiznk;h o`{k mnkgj.kkFkZ vke] ve:n] lsc vkSj uk'kikrhA

iq"i dh mRifÙk dk lekjaHku

cht vadqfjr gksdj ,d u;k ikSèkk curk gSA ;g ;qok ikSèkk lfØ;rkiwoZd c<+rk gS vkSj
rc rd c<+rk gS tc rd fd ,d fuf'pr vkdkj vkSj vkÑfr ds lkFk blds dkf;d
Hkkx (tM+] ruk] ifÙk;k¡) vPNh rjg ls fodflr ugha gks tkrs gaSA thoupØ dh ;g
n'kk fd'kksj vFkok ;qok izkoLFkk (ckY; voLFkk) dks çdV djrh gSaA

,d fuf'pr le; ds ckn ikSèks dh dkf;d o`f¼ iw.kZ gks tkrh gS vkSj o`f¼ tuu voLFkk
;k o;Ld voLFkk dh rjg 'kq: gks tkrh gSA dkf;d çjksg f'k[kkxz tuu ;k iq"i f'k[kkxz
esa cnyus yxrk gS rFkk iQwy yxuk 'kq: gks tkrk gSA Åij crk, vuqlkj ;g ifjorZu
dkf;d ls iq"i yxus dh voLFkk rd vkus esa ,d o`{k dks dbZ o"kZ yx tkrs gSa ysfdu
,do"khZ ikSèkksa esa ;g vofèk dqN lIrkg ;k fnuksa dh gh gksrh gSA

rkfydk 19.1 ;qok rFkk o;Ld çjksg esa varj

;qok çjksg o;Ld  çjksg

1. NksVk] dksey LrEHk ftlesa FkksM+h&lh gh 1. lqfodflr LrEHk rFkk ifÙk;k¡ gksrh
u;h&u;h ifÙk;ka gksrh gSA gSA

2. ifÙk;ksa dh vkÑfr rFkk vkdkj ,d ls 2. ifÙk;ksa dh vkÑfr vkSj mudk vkdkj
cus jgrs gSA cnyrk gSA

3. çjksg esa mu mn~nhiuksa ds çfr vuqfØ;k 3. çjksg esa iQwy yxkus okys  mn~nhiuksa
ugha gksrh ftuls iQwy curs gSA ls vuqfØ;k gksrh gSA

^/kU; iQlyksa (cereals) esa] ikSèkksa esa iQwy yx ldus ds fy;s de ls de lkr ifÙk;ksa
dk gksuk vko';d gSA

iq"iu dks çHkkfor djus okys dkjd

ikSèkksa esa iQwyksa dk yxuk rkieku (olarhdj.k) rFkk çdk'k (çdk'kdkfyrk) }kjk çHkkfor
gksrk gSA
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tuu ,oa vkuqoaf'kdholarhdj.k (Vernalisation) : fuEu rki mipkj ftlesa iQwy dk cuuk çsfjr gksrk gS
olarhdj.k dgyrk gSA

çdk'kdkfyrk (Photoperiodism) : ;g fdlh ikSèks esa o`f¼ rFkk iq"iu dh og vuqfØ;k gS
tks ikSèkksa ij iM+us okys çdk'k dh dkykofèk ds çfr gksrh gS (foLr`r tkudkjh ds fy;s ikB 19

nsf[k;s)A

iq"iksa esa fyax % vki ikB 5 (iQwy] iq"iØe] iQy rFkk dqyksa) esa igys gh i<+ pqds gS fd iQwy
;k rks f}fyaxh (iaqdslj rFkk L=khdslj nksuksa ls la;qDr) gks ldrs gS ;k (,dfyaxh&iqadsljh vFkok
L=khdsljh)A

dqN ,dfyaxkJ;h (monoecious) Lih'kht esa (i) fyax fuèkkZj.k dk vkèkkj ;k rks Øksekslkseh gks
ldrk gSA mnkgj.k ds fy;s xx vkSj xy Øksekslkseksa dk gksuk ;k (ii) uj rFkk eknk ikSèkksa esa muds
o`f¼ inkFkks± ds Lrj esa varj ik;k tkuk gks ldrk gSA mnkgj.k ds fy;s [khjk dqdfel
(Cucumis) ds mu ikSèkksa esa ftuesa uj iQwy yxrs gSa] ftcjsfyu (o`f¼ inkFkZ) dh ek=kk eknk
ikSèkksa dh vis{kk vfèkd ik;h tkrh gSA vkuqoaf'kdr% eknk ikSèkksa esa ;fn ckgj ls  ftcjsfyu izkIr
djokbZ tk;s rks muesa Hkh uj iQwy curs gSaA blh Øe esa ;fn uj ikSèkksa dks vkWfDlu vFkok bfFkyhu
}kjk mipkfjr fd;k tk;s rks muesa dk;Z'khy eknk iq"i fudy vk ldrs gSA ;s vuqfØ;k,¡ dSukfcl
(Cannabis) esa gksrh ik;h x;h gSaA

iq"i ds Hkkx

tSls vki igys gh i<+ pqds gks ,d çk:fid iq"i esa pkj pØ iq"iklu ;k iq"ioàr ij yxs jgrs
gSaA ;g pØ iq"i ds ckgj ls gh Li"V gksrs gSaA

(d) ckg~;ny pØ --------------------------------- ckg~; nyksa ls feydj curk gSA

([k) nypØ --------------------------------- ia[kqfM+;ksa ls feydj curk gSA

(x) iqeax --------------------------------- iaqdsljksa ls feydj curk gSA

(/) tk;kax ;k L=khdslj --------------------------------- vaMiksa ls feydj curk gSA

tuu esa budh Hkwfedk ds fo"k; esa ;kn djsaA nks ckgjh pØksa dks vuko';d vFkok vfrfjDr
ds :i esa tkuk tkrk gS D;ksafd ;s tuu çfØ;k esa Hkkx ugha ysrsA vU; nks pØ vFkkZr iqeax (uj
tuu vax) vkSj tk;kax (eknk tuu vax) dks vko';d pØ ds :i esa tkuk tkrk gS D;ksafd
budh vuqifLFkfr esa iQwyksa esa tuu çfØ;k vliQy gks tk;sxhA
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tuu ,oa vkuqoaf'kdh

fp=k 19.5 ,d çkÑfrd iq"i dh vuqçLFk dkV

ikBxr ç'u 19.4

1. bu 'kCnksa dh ifjHkk"kk fyf[k;sμ (d) ,do"khZ ([k) f}o"khZ (x) cgqo"khZ ikSèks

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

2. iq"iu çsfjr djus okys dkjdksa dh lwph cukb;sA

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

3. ,d ,slk mnkgj.k nhft, ftlesa gkWeksZu (o`f¼ inkFkZ) ds ckgjh mipkj ls iQwy ds fyax dks
cnyk tk ldrk gSA

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

4. fdlh iq"i ds vko';d pØksa ds uke crkb,A

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

19.4 iqadslj] y?kq chtk.kq/kuh vkSj ijkxd.k

iqadslj esa ,d ijkxdks'k gksrk gS ftlesa pkj ijkx iqV ;k ekbØksLiksjsfUt;k (y?kq chtk.kqèkkuh)
gksrs gSaA ;g ,d irys ls rarq }kjk voyfEcr gksrs gSaA çR;sd chtk.kqèkkuh cM+h dksf'kdkvksa dk
,d iaqt gSa ftuds dsUnzd lqLi"V rFkk dksf'kdknzO; i;kZIr ek=kk esa ik;k tkrk gSA ;s chtk.kq tuu
ekr` dksf'kdk,a ;k ijkxd.k ekr` dksf'kdk,a gksrh gSa (fp=k 19.6)A çR;sd ijkxèkkuh tc
ifjiDo gks tkrh gS rks dbZ dksf'kdkvksa ls cuh ,d vyx fHkfÙk cu tkrh gSA blesa fuEu irZ
fo|eku gksrs gSaA

(i) lcls ckg;irZ (,ihMfeZl)

(ii) eè; dh irZ ftlesa iryh fHkfÙk okyh dksf'kdk;sa gksrh gSaA

(iii) lcls Hkhrjh irZ] VsihVe (tapetum) ftldh cM+h&cM+h dksf'kdk,s gksrh gS vkSj tks
ifjofèkZr gksrs gq, ijkxd.kksa dks iks"k.k çnku djrh gSA

iqdsalj (iqeax)vaMi (tk;kax)

ny
(nypØ)

ckg~;nypØ

iq"iklu
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tuu ,oa vkuqoaf'kdh

fp=k 19.6

y?kqchtk.kq ekr` dksf'kdk,a (Microspore Mother Cells) esa v/Zlw=k.k gksrk gS vkSj muesa ls
çR;sd ls pkj&pkj vxqf.kr y?kqchtk.kq (ijkxd.k tks vxqf.kr gksrs gaS) curs gS] ftuesa ls izR;sd
iaq;qXed vFkok ijx&d.kZ dh izFke dksf'kdk n'kkZrk gS vkSj tks ,d prq"d (Tetrad) ds :i esa
O;ofLFkr gksrs gSa (fp=k 19.7a)

y?kqchtk.kq ls u;s iqa;qXedksn~fHkn (Male Gametophyte) dk ifjo/Zu

(i) y?kqchtk.kq (ijkxd.k) dh fHkfÙk eq[;r% nks irkZsa ls cuh gksrh gS (fp=k 19.7 b)A

1. ckÞ;pksy (Exine) ckg~; pksy (Exine) vR;fèkd etcwr inkFkZ Liksjksiksyksfuu ls
cuh gksrh gSA (bldh lajpuk Lih'kht dh igpku esa lgk;d gks ldrk gS) vkSj lkFk
esa iryh xqgk;sa (tuufNUnz)A ijkxufydk] ijkxd.k esa ls tuu fNnz (Germpore)
}kjk ckgj fudyrh gSA

2. Hkhrjh iryh] lsY;wyksl ls cuh ijr var%pksy (Intine)A

(ii) y?kqchtk.kq dk dsUnzd ckgjh lrg dh vksj xfr djrk gS vkSj dksf'kdk ,d cM+h dkf;d
dksf'kdk vkSj ,d NksVh tufur dksf'kdk dk #i ys ysrh gSaA

(d) ijkxd.k dk ckg~; n`'; ([k) ijkxd.k dk vkarfjd n`';

fp=k 19.7 ijkxd.k dh lajpuk

bl O;oLFkk esa LVksfe;e iQVus ls ijkxd.k ckgj fudyrs gS vkSj fc[kj tkrs gSaA

,ihMfeZl

,aMksFkhfy;e

laogu caMy

ijkx d.k ls Hkjs
ijkx dks"k

,Dlkbu
buVkbu

tuu fNnz
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tuu ,oa vkuqoaf'kdh Lo;a ijkxd.k uj ;qXed (Male gamete) ugha gksrk gSaA ;g og lajpuk gS tks uj ;qXed
cukrh gS blfy;s ijkxd.k dks ;qXedhn~fHkn dgk tkrk gSaA

L=khdslj (Pistil), xq:chtk.kqèkkuh (Megasporangium) rFkk Hkwz.kiks"k (Endosperm)

chtk.M dk eq[; Hkkx nks vkoj.kksa (Integuments) ds Hkhrj can gksrk gS vkSj dsoy ,d lqjk[k]
lw{e}kj (Micropyle) vukofnr jg tkrk gSA chtk.M] v.Mk'k; dh nhokj ls ,d oàr
}kjk tqM+k jgrk gS ftls Ý;wfudqyl (Funiculus) dgrs gSaA chtkaM dk lw{e }kj ds foijhr fLFkr
{ks=k fuHkkx (Chalaza) dgykrk gS] tks vkèkkjh; Hkkx gksrk gS (fp=k 19.8a)A

eknk ;qXed (Female Gamete)

iq"i esa tk;kax ;k L=khdslj eknk tuu vax dks çLrqr djrk gSA çR;sd L=khdslj ofrZdk] ofrZdkxz
vkSj v.Mk'k; ls feydj curk gSA izR;sd v.Mk'k; esa ,d ;k ,d ls vfèkd v.Mi (ovule)
gksrs gSa tks Hkfo"; ds cht gksrs gSaA v.Mk'k; ds Hkhrj chtk.Mklu ds Åij ls chtk.M ,d
ç{ksi.k ds #i esa yxk gksrk gSA ;g ewnwrd ls curk gS ,oa U;wlSyl dgykrk gS ,d ;k nks irks±
ls ftUgsa vkojd dgrs gSa] <dk gksrk gSA ;g vkojd U;wlSyl (chtk.Mdk;) dks pkjks vksj ls
<ds jgrk gS ysfdu ,d ladh.kZ iFk jg tkrk gS ftls lw{e}kj vFkok chtk.M}kj (Micropyle)
dgrs gSa ftlds }kjk ijkx ufydk ços'k dj ldrh gSA tSls&tSls chtk.M o`f¼ djrk gS] ,d
oàr&tSlh lajpuk] chtk.M oàr (Funiculus) curh gS ftldk nwljk fljk chtk.Mklu ls tqM+k
jgrk gS (fp=k 19.8b)A

(d) ([k)

fp=k 19.8 (d) chtk.M ([k) tk;kax ds Hkkx

eknk ;qXedksn~fHkn (Female Gametophyte) dk ifjo/Zu
chtk.Mdk; (Nucellus) ds lkFk&lkFk ,d vdsyh gkbiksMeZy dksf'kdk (,fiMfeZl ls uhps)
c<+rh gS vkSj xq:chtk.kq ekr` dksf'kdk (Megaspore mother cell) cu tkrh gSA ;g ekr`
dksf'kdk v/Zlw=kh foHkktu djrh gS vkSj pkj vxqf.kr xq:chtk.kq dksf'kdk;sa cukrh gSaA muesa ls
rhu vDlj u"V gks tkrs gS rFkk ckdh cpk gqvk ,d lfØ; xq:chtk.kq curk gSA ;g o`f¼ djrk
gS vkSj mldk chtk.Mdk; rhu yxkrkj lw=kh foHkktu djrk gS ftlds iQyLo:i vxqf.kr dsUnzd
cu tkrs gSaA

fuHkkx

,aVhiksMy
fuf'pr dsUnzd

vkojd

lgk;dksf'kdk

lw{e}kj

Ý;wfudy

v.Mdksf'kdk

gkbye

chtk.M dksf'kdk

vaMtHkzw.kdks"k
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tuu ,oa vkuqoaf'kdh;g c<+h gq;h v.Mkdkj lapjuk ftlesa vkB vxqf.r dsUnzd gksrs gS Hkzw.kdks"k (Embryo sac)
dgykrh gSA ;s dsUnzd foLFkkfir gksdj rhu lewg esa O;ofLFkr gks tkrs gSaA rhu dsUnzd Hkzw.kdks"k
esa vofLFkr lw{e}kj dh fn'kk esa igq¡p tkrs gSa 'ks"k rhu foijhr fn'kk esa rFkk ckdh cps nks dsUnz
esa igq¡p tkrs gSaA lHkh dsUnzdksa ds pkjksa vksj dksf'kdk f>Yyh cu tkrh gS flok; nks ds tks
Hkzw.kdks"k ds eè; gksrs gS ftUgsa dsUnzd dksf'kdk dgk tkrk gSA

chtkaM dk; ds Hkhrj Hkzw.kdks"k (Embryo sac) eknk ;qXedksn~fHkn fo|eku gksrk gSaA bl çdkj ifjiDo
chtk.M ds Hkhrj Hkzw.kdks"k ds vanj vkB vxqf.kr dsUnzd gksrs gS fdUrq dksf'kdk,a dsoy lkr gksrh gSA
lw{e}kj fljs ij cuh rhu dksf'kdk,a v.M midj.k (Egg apparatus) cukrh gSa rFkk pykt+k&fljs ij
fLFkr rhu dksf'kdk,a izfrO;klkar dksf'kdk,a (Antipodal Cells) gksrh gSaA 'ks"k nks dsUnzd Hkwz.kdks"k ds
eè; esa vk tkrs gS vkSj ijLij lesfdr gksdj f}xqf.kr f}rh;d dsUnzd (secondary  nucleous) cukrs
gSA v.M midj.k esa ,d rks v.M dksf'kdk (eknk ;qXed) gksrh gS vkSj 'ks"k nks lgk; dksf'kdk,a
(Synergids) gksrh gSaA ,d iw.kZ fodflr Hkzw.kdks"k esa U;wlSyl ds lkFk&lkFk vè;koj.k vkSj chtk.Mklu
gksrk gS] tks feydj ifjiDo chtk.M cukrs gSaA bl n'kk esa chtk.M fu"kspu dh izrh{kk djrs gSa tks
ijkxd.k }kjk voeqDr ;qXed }kjk lEiUu gksrk  gSA

Hkwz.kdks"k dh dksf'kdkvksa rFkk dsUnzdksa ds dk;Z
f}rh;d dsUnzd & fu"kspu ds nkSjku] f}rh;d dsUnzd ,d uj ;qXed ls lesfdr gksdj
,d frgjk lesdu dsUnzd (2n + n = 3n) cukrk gSA bls çkFkfed dsUnzd (Primary
Endospism Nucleus) dgrs gSaA blh ls vusd ikSèkksa esa cht dk vkgkj&lap;h Hkzw.kiks"k
curk gSA

v.M dksf'kdk & ;g nwljs uj xSehV ds lkFk lesfdr gksdj ;qXeut (Zygote) cukrh
gS vkSj blh esaa ifjoèkZu gksdj Hkzw.k vkSj fiQj ikSèkk curk gSA bls gh f}fu"kspu (Double
Fertilisation) dgk tkrk gSA

lgk; dksf'kdk,¡ & bUgsa fu"kspu dh fØ;k esa lgk;d ekuk tkrk gSA ;s ijkxuyh dks v.M
dksf'kdk dh vksj fufnZ"V dj nsrh gSaA

izfrO;klkar dksf'kdk,a & dksbZ dk;Z ughaA

ikBxr ç'u 19.5

1. y?kq chtk.kq/kuh dh lcls Hkhrjh irZ dkSu&lh gksrh gS\
............................................................................................................................

2. ml vax dk uke crkb, tgka ijkxd.k curs gSaA
...................................................................................................................

3. ijkx&d.k dh nks irks± ds uke crkb,A
...................................................................................................................

4. ifjiDo chtk.M ds nks Hkkxksa ds uke crkb,A
...................................................................................................................
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tuu ,oa vkuqoaf'kdh 19.4.1 ijkx.k (Pollination)

tc ijkxdks"k ls fudy dj ifjiDo ijkxd.k mlh iztkfr vFkok fdlh vU; Lih'kht ds fdlh
iQwy ds ofrZdkxz (stigma) ij LFkkukarkfjr gks tkrs gSa] rks mls ijkx.k dgrs gSaA

ijkx.k % ijkxd.kksa dk ijkx dks"k ls iQwy ds ofrZdkxz ij igq¡pus dks ijkx.k
dgrs gSaA ijkxd.k nks çdkj dk gksrk gSA

ijkx.k

Loijkx.k ijijkx.k
(Self–Pollination) (Cross–Pollination)

,d iQwy ds ijkxd.kksa dk mlh iQwy vFkok ijkxd.kksa dk mlh Lih'kht ds fdlh nwljs ikSèks
mlh ikSèks ds fdlh vU; iQwy ds ofrZdkxz ij vFkok fdlh vU; fHkUu iztkfr ds ikSèks ds iQwy

igq¡puk] tSls fd xqM+gy ds iQwy esaA ds ofrZdkxz ij igq¡puk] tSls fd rkM+ esaA

ijkx.k dk egRo

1. blds ifj.kke ls fu"kspu gksrk gS rFkk chtk.M ls cht cu tkrk gSaA

2. ij&ijkx.k dh fLFkfr esa thuksa ds u, la;kstu cuus ls ikSèkksa dh u;h&u;h fdLesa cu tkrh gSaA

3. ijkx.k ds nkSjku ijkxuyh ls o`f¼ gkWeksZu fudyrs gS tks v.Mk'k; dks iQy esa cny nsrs gSaA

ijkx.k dh fØ;k fofoèk ckgjh lkèkuksa tSls ok;q] ty] dhVksa] if{k;ksa ;k vU; çkf.k;ksa }kjk lEiUu
gksrh gSA vkb, ij&ijkxd.k ds mu fofoèk lkèkuksa dk vè;;u djsa tks ,d iQwy ds ijkxd.kksa
dks nwljs iQwy ds ofrZdkxz rd igq¡pkrs gSaA

ijijkxd.k dks leFkZu nsus okys iq"iksa dh fof'k"Vrk,a

1. ok;q }kjk ijkx.k (ok;q&ijkx.k (Anemophily) : (,uheksl & ok;q_ fiQy & I;kj
djuk)

(i) iQwy NksVs] fcuk jax okys] rFkk edjanjfgr ,oa lqxaèkjfgr gksrs gSaA

(ii) iQwyksa esa ijkxd.k cgqr la[;k esa curs gSa D;ksafd ok;q }kjk nwljs iQwyksa rd igq¡pk, tkus
esa cgqr ls ijkxd.k csdkj Hkh gks tkrs gaSA

(iii) ijkxd.k NksVs] gYds vkSj dHkh&dHkh ia[kksa ls ;qDr Hkh gksrs gSaA

(iv) ofrZdkxz] vis{kkÑr cM+s] ckgj dks fudys gksrs gSa vkSj dHkh&dHkh jksfey gksrs gSa rkfd
;s ijkxd.kksa dks vius Hkhrj iQalk ldsa] mnkgj.k ?kklsa rFkk dqN dSDVlA

2. dhVksa }kjk ijkxd.k (dhV&ijkx.k& Entomophily) % (,UVkseks = dhV] fiQy = I;kj)

(i) iQwy vkerkSj ls cM+s vkdkj ds] jaxnkj vkSj pVdhys gksrs gSa rkfd ;s dhVksa dks viuh
vksj vkdf"kZr dj ldsaA
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tuu ,oa vkuqoaf'kdh(ii) buesa ls dqN iQwy edjan Lkzko mRikfnr djrs gSa rkfd dhV vkdf"kZr gks ldsaA lkfYo;k ds
iQwyksa esa eèkqefD[k;ksa }kjk ijkx.k ds fy;s dqN fo'ks"k vuqdwyu gksrs gS (fp=k 19.9)A

fp=k 19.9 eèkqefD[;ksa }kjk lkfYo;k ds ijkxd.k

3. ty }kjk ijkxd.k (ty&ijkxd.k& Hydrophily) (gkbMªl & ikuh)

;g tyh; ikSèkksa esa gksrk gSA

(i) bu iztkfr;ksa esa ijkxd.k cgqr la[;k esa curs gSaA

(ii) ijkxd.k ty dh lrg ij rc rd rSjrs jgrs gSa tc rd fd os eknk iQwyksa ds
ofrZdkxz ds lEidZ esa ugha vkrsA mnkgj.k & gkbfMªyk (Hydrilla), oSfylusfj;k
(Vallisneria) vkfn dh iztkfr;ksa esaA

4. çkf.k;ksa ds }kjk ijkx.k (çkf.k&ijkx.k& Zoophily) (Zoon = tkuoj@çk.kh)

bl çdkj ds ikSèkksa ds iQwy vius pVdhys jaxksa] vkdkj] lqxaèk vkfn ls tkuojksa dks viuh vksj
vkdf"kZr djrs gSaA mnkgj.k ds fy;s 'kdj[kksjk (Sunbird) dsuk] XySfM;ksyl vkfn iQwyksa dk
ijkx.k djrk gS] rFkk fxygfj;k¡ lsey ds o`{kksa ds iQwyksa esa ijkx.k djrh gSaA

vusd ikSèkksa es euq"; Ñf=ke ijkx.k lEiUu djds ladj iztkfr;ka cukrs gSaA

ijijkx.k dks leFkZu nsus okys dqN vuqdwyu

1. ,dySafxdrk (Unisexuality) : iQwy ;k rks dsoy uj ;k eknk gks ldrs gSa] tks vyx&vyx
ikSèkksa ij yxrs gS tSls iihrk] rkM+A

2. fHkUudkyiDork (Dichogamy) : uj rFkk eknk vax vyx&vyx le; ij ifjiDo gksrs
gSa LohV&ih rFkk lkfYo;k esa ijkxdks"k ofrZdkxz ls iwoZ ifjiDo gks tkrk gS rFkk 'kjhiQsa esa
vaMi igys ifjiDo gksrk gS ijkxdks"k ckn esaA

3. Lo&caè;rk (Self sterility) : ;fn ijkxd.k mlh iQwy ds ofrZdkxz ij vk igq¡ps rc Hkh
ijkxd.k fu"kspu lEiUu djkus esa v{ke gksrs gSA mnkgj.k & fiVwfu;k] lscA

ijkxdks"k

ofrZdk

rarq
eD[kh
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tuu ,oa vkuqoaf'kdh Loijkxd.k lqfuf'pr djkus okyh ;qfDr;¡k %

(i) vuqEehY; ijkx.k (Cleistogamy) & ifjiDo gksus ij Hkh iQwy iwjh rjg ugh [kqyrsA

(ii) uj rFkk eknk ySafxd vax ,d gh le; ij ifjiDo gksrs gSA mnkgj.k & ewaxiQyhA

ikBxr ç'u 19.6

1. ijkx.k fdls dgrs gS

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

2. fuEu ds fy;s mi;qDr 'kCn crkb,

(i) iQwy [kqyrs ugha gS vkSj muesa Lo&ijkxd.k gks tkrk gSA

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

(ii) uj] eknk tuu vax vyx&vyx le; ij ifjiDo gksrs gSA

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

3. dhV&ijkfxr iQwyksa ds nks y{k.k crkb,A

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

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

19.4.2 fu"kspu (Fertilization)

 ijkxd.k lgh ofrZdkxz ij igq¡p tkrs gS vkSj 3&dksf'kdh; cu tkrs gSaA ;fn os iwoZ
esa gh 3&dksf'kdh; nks uj;qXedksa vkSj ,d ufydk vFkok dkf;d dksf'kdk;qDr u gksa
rks muesa vadqj.k gksus yxrk gSA

 ijkxd.kksa esa ls ,d ufydk tSlh lajpuk ijkxuyh (Pollen tube) tuu fNnz esa ls ckgj dks
fudy vkrh gSA ijkxd.k dk inkFkZ bl uyh esa pyk tkrk gS vkSj ukfydk dsUnzd (tube

nuclens) ijkx&ukfydk ds 'kh"kZ ij igq¡p tkrk gSA

 ijkxuyh ofrZdkxz vkSj ofrZdk ds Årdksa ls gksrs gq, varr% lw{e }kj ds ekè;e ls chtk.M
ds Hkhrj pyh tkrh gSA

 dkf;d dksf'kdk u"V gks tkrh gS vkSj tuu dksf'kdk esa foHkktu gksdj nks iqe.kq (uj
;qXed) cu tkrs gSaA

 ijkxuyh dk fljk iQwV tkrk gS vkSj nks iqe.kq Hkzw.kdks"k ds Hkhrj izos'k dj tkrs gSaA

 buesa ,d iqe.kq v.Ms ds lkFk layfer gks tkrk gS (;qXed lay;u] Syngamy) vkSj ;qXeut
cukrk gSA nwljk iqe.kq f}rh;d dsUnz ds lkFk lesfdr gks tkrk gS rFkk çkFkfed ,aMksLieZ dsUnzd
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tuu ,oa vkuqoaf'kdhcu tkrk gSA bl çfØ;k dks nksgjk fu"kspu (v.M rFkk f}rh;d dsUnzd) vkSj frgjk lay;u
(f}rh;d dsUnzd rFkk ,d iqe.kq dsUnzd) dgk tkrk gSA

 frgjs lay;u ds ckn] çkFkfed Hkzw.kiks"k dsUnzd esa ifjoèkZu gksdj rFkk Hkzw.kiks"k cu tkrk gSA
bl çfØ;k dks f}fu"kspu dgrs gSA

 Hkzw.kiks"k] ifjoèkZu'khy Hkzw.k dks iks"k.k çnku djrk gSA

 ckn esa lgk;d dksf'kdk,a (lgk; dksf'kdk) rFkk izfrO;klkar dksf'kdk,a (antipodal cells)

fo?kfVr gks tkrh gSaA

fu"kspu dk egRo

(i) ;g v.Mk'k; esa o`f¼ ds fy;s míhiu iSnk djds] iQy ds :i esa fodflr gksus dh çfØ;k
dks vkxs c<+krk gSA

(ii) y{k.kksa ds iqul±;kstu esa lgk;rk djds nks vyx&vyx O;f"V;ksa ls vk;s thu ijLij fey
tkrs gS vkSj ;qXeut cukrs gSaA

fu"kspu ds i'pkr vk, cnyko

f}fu"kspu ds ckn tks ?kVuk,a vkrh gS] muesa Hkzw.kdks"k rFkk Hkwz.k vkSj chtk.M dh ifjiDork ls
cht cuuk rFkk v.Mk'k; ls iQy cuus dh çfØ;k gksrh gSA

(d) Hkwz.kiks"k (Endosperm) : Hkzw.k cuus ls igys Hkwz.kiks"k dk cuuk 'kq: gksrk gSA D;k vki crk
ldrs gS D;ksa\ ,slk blfy;s gksrk gS fd tkbxksV ls Hkzw.k cuus ds le; iks"kd Ård dk mifLFkr
gksuk vko';d gSA çkFkfed dksf'kdk,a yxkrkj foHkkftr gksrh jgrh gS rFkk ,d Hkzw.kiks"k Ård
cuk ysrh gSaA ,slh rhu fofèk;ka gS ftlls Hkwz.kiks"k ifjof/Zr gks ldrk gSA

(i) dsUnzdh; Hkwz.kiks"k (Nuclear Endosperm) : bl çdkj ds Hkzw.kiks"k ds ifjo/Zu esa
dsUnzd ckj&ckj foHkkftr gksdj Lora=k dsUnzd cukrk gS tks Lo;a ,d cM+k lk dsUnzh;
LFkku NksM+dj fdukjs ij O;ofLFkr gks tkrk gSaA blds lkFk gh dksf'kdk fHkfÙk dk
fuekZ.k 'kq: gks tkrk gS vkSj ifjiDo gksus ij Hkwz.kiks"k dksf'kdh; gks tkrk gSA ;g
Hkzw.kiks"k dk lcls lkekU; çdkj dk ifjo/Zu gS vkSj bls eDdk] xsagw bR;kfn esa ns[kk
tk ldrk gSA

(ii) dksf'kdh; (Cellular) % çdkj ds Hkzw.kiks"k esa çR;sd dsUnzdh; foHkktu ds ckn
lkbVksdkbusfll gksrh gS tks 'kq: ls gh bls dksf'kdh; cukrk gSA

(iii) gsyksfc;y (Helobial) % çdkj ds Hkwz.kiks"k esa çFke lw=kh foHkktu esa nks vleku
dksf'kdk,a curh gSA blds ckn ds foHkktu Lora=k :i ls dsUnzdh; gS] ysfdu
dksf'kdk nzO; foHkktu ds mijkar dksf'kdh; gks tkrk gSA
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tuu ,oa vkuqoaf'kdh cht ds ifjiDo gksus ls iwoZ gh ifjofèkZr gksrs gq, Hkzw.k }kjk Hkzw.kiks"k dks iw.kZr% mi;ksx
fd;k tk ldrk gSA mnkgj.kr% dqN f}chti=kh cht tSls eVj] lse vkfnA buds
ifjiDo cht esa Hkzw.kdks"k cus jgrs gSa ;k dqN vuktksa] ukfj;y bR;kfn esa ;g dkiQh
eksVs gks tkrs gSaA

(d) cht dk ifjoèkZu

(i) tkbxksV esa foHkktu gksdj nks dksf'kdk,a cu tkrh gSμÅijh dksf'kdk Hkzw.k dksf'kdk
(Embryonal cell) rFkk fupyh (fuyacd dksf'kdk] Suspensor cell) (fp=k 19.10)

fp=k 19.10 Hkwz.k dk ifjoèkZu v&t rd

(ii) fupyh dksf'kdk esa foHkktu gksrk gS vkSj fuyacd (Suspensor) cu tkrk gSA

(iii) fuyacd ifjoèkZu'khy Hkzw.k dks ,aMksLieZ esa igq¡pk nsrk gS rkfd mlls iks"k.k çkIr dj
ldsA

(iv) Hkwz.k dksf'kdk vusd ckj foHkkftr gksrh gS vkSj varr% rhu Hkkxksa] ewykadqj (Radicle)]
çkadqj (Plumule) rFkk chti=k (Cotyledon) esa foHksfnr gks tkrh gSA

(v) vkojdksa (Integuments) ls chtpksy (seed coat) cu tkrk gS dHkh&dHkh vkojd
dkiQh dBksj gks tkrs gSa vkSj bl çdkj cht dks lqj{kk iznku djrs gSaA

(vi) bl çdkj cht f}chti=kh (nks chti=kksa okyk) gks ldrk gS (eVj] puk) vFkok
,dchti=k ds lkFk ,dchti=kh gks ldrk gS (xsagw vkSj pkoy)A

ifjo/Zu

Hkw.kh; lagfr

fu
y
Ec
d

fu
y
Ec
d

(d)

([k) (x) (?k)
(M-)

(p)

(t)
(N)
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tuu ,oa vkuqoaf'kdh19.4.3 cgqHkzq.krk (Polyembryony)

viuh ikB~;iqLrd ls ikS/ksa ds Hkqz.k ifjo/Zu ds ckjs esa fiQj ls nksgjk,aA cgqHkzw.krksa dk
vFkZ gS ,dy chtkaM ls nks ls vf/d Hkzw.kksa dk cuuk vFkok vfrfjDr Hkzw.kksa dk cuuk
gS tks fueu dkj.kksa ls gks ldrk gS %

(d) lgk; dksf'kdkvksa vFkok izfrO;klkar dksf'kdkvksa dh Hkkafr Hkzw.k dks vU; dksf'kdkvksa
dk foHkktuA blls vfrfjDr Hkzw.k curs gSaA ;g ,McsfUVo cgqHkqz.krk (adventive
polyembryony) dgk tkrk gSA

([k) ;qXet foHkkftr gksdj nks dksf'kdk,a mRiUu djrk gS tks vyx&vyx Hkzw.kksa esa
ifjofrZr gks tkrh gSA bls fonyu Hkzw.krk (cleavage polyembryony) dgrs gSaA

19.4.4 cht (Seed)

ifjHkk"kk ds vuqlkj cht ifjiDo chtk.M gSA

chtpksy (testa)
chtkoj.k

izokj (tegmen)

izkadqj
Hkzw.kh; v{k

ewykadqj
cht Hkzw.k

chti=k (1 ;k 2)
Hkzw.kiks"k

(dsoy Hkzw.kiks"k&/kjh chtksa esa)

cht ds egRo
1. Hkzw.k blds Hkhrj fLFkr gksrk gS tks ifjofèkZr gksdj u;s ikSèks dk :i ysrk gSA

2. chtkoj.k Hkwz.k dh lqj{kk djrk gSA

3. chtksa dks lafpr fd;k tk ldrk gS rFkk mUgsa ,d LFkku ls nwljs LFkku ij yk;k@ys tk;k tk
ldrk gSA mnkgj.k puk] eVj] eDdk vkfnA

A. puk (f}chti=kh) ds cht dh lajpuk
1. cht ,d iQyh vFkok f'kEc (Pod) ds Hkhrj can gksrk gS (fp=k 19.11d)A
2. ;g dqN&dqN 'kaDokdkj gksrk gS (fp=k 19.11[k)A
3- cht ,d NksVs ls oàr ls tqM+k gksrk gSA
4. cht ds oàr ds lkFk tqM+s gksus ds fcUnq dks ukfHkdk (Hilum) dgrs gSA
5. chtpksy (testa) Hkwjs jax dk chtkoj.k gksrk gS tks Hkhrjh vkoj.k VsXesu (vUr% izokg

dop) ds lkFk lesfdr gks tkrk gSA
6. blds uhps ,d NksVk fNnz] lw{e}kj (ekbØksikby) gksrk gSA
7. Hkzw.k nks ekaly chti=kksa ds chp can jgrk gS (fp=k 19.11x)A
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tuu ,oa vkuqoaf'kdh

fp=k 19.11

eDdk (,d cht i=kh) ds nkus dh lajpuk

1. eDdk dk nkuk pkSM+h vkÑfr dk gksrk gS (fp=k 19.11?k)

2. chtpksy rFkk izokj (tegmen) ijLij layf;r gksrs gSA

3- Hkwz.k Hkwz.kiks"k ds ladh.kZ fljs dh vksj fLFkr gksrk gSA

4. Hkzw.kiks"k ds Hkhrj eaM rFkk çksVhu dk HkaMkj.k gksrk gSA lcls ckgjh irZ tks ,dek=k izksVhu
ls gh cuk gksrk gS ,Y;qjksu (Aleurone) dgykrk gSA

5. Hkwz.k esa ,d cM+k chti=k gksrk gS ftls iz'kYd (scutellum) dgrs gSA

6. Hkwz.k iz'kYd ds Hkhrj jgrk gS (fp=k 19.11Ä)

19.4.4 iQy (Fruit)

ifjHkk"kk ds vuqlkj iQy ,d idk gqvk ,d v.Mk'k; gksrk gS vyx&vyx iQyksa esa [kk|'khy
Hkkx vyx&vyx gksrs gSA

iQy dk egRo

1. ;g cht dks lqj{kk çnku djrk gSA

2. lM+ tkus ij iQy ftuesa jlk;u inkFkZ gksrs gS] feV~Vh dks mitkÅ cuk nsrs gSA

3. ;g chtksa ds çdh.kZu (Dispersal) esa lgk;d gksrs gSaA

dPps iQy dk Lokn fHkUu gksrk gS rFkk mlesa lqxaèk ugha gksrh] ysfdu id tkus ij mlh iQy ds
Lokn o lqxaèk nksuksa gh eèkqj gks tkrs gSa tSls vke] dsykA iQy ds idus dh çfØ;k esa fuEu
ifjorZu gksrs gSaA

(i) eaM] 'kdZjk esa cny tkrk gSaA

(ii) vusd dkcZfud inkFkkZsa fo'ksikr ,sLVjksa (Asters) ds cu tkus ls iQy ds xBu] Lokn vkSj
lqxaèk esa varj vk tkrk gSA

¼M+½

izkadqj

chti=k

ewykadqj
Hkw.k

Hkw.kiks"k

ofrZdk dk jseosV

dksfy;ksjkbt+k
ewykadqj

izkadqj pksy
izkadqj

LdqVsye

,ihFkhfy;e

Hkwz.kiks"k
ofrZdk dk vk/kj

chtpksy iQyfHkfÙk

,Y;wjksu ioZ
(d) (x)

([k) (?k) (Ä)
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tuu ,oa vkuqoaf'kdh(iii) DyksjksfiQy ds vi?kVu ls iQy ds ckgjh fNyds ds jax esa iQdZ vk tkrk gSA

vfu"ksdiQyu (Parthenocarpy) : tc fu"kspu ugh gksrk rks cht Hkh ugha curkA ysfdu
dqN ikSèkksa esa v.Mk'k; dk iQy cu tkrk gSA mnkgj.k & vaxwj] dsyk bR;kfnA

vfu"ksfpr v.Mk'k; ls iQy cukus dh ifj?kVuk dks vfu"ksd iQyu (Parthenocarpy) dgrs gSa
vkSj bl çdkj cus iQyksa dks vfu"ksdiQyuh iQy (Parthenocarpic fruit) dgrs gSA

vfu"ksdiQyuh iQyksa dk O;kikfjd egRo

(i) iQy chtjfgr gksrs gS vkSj blfy;s [kkus ds mn~ns'; ls mudk egRo c<+ tkrk gSA muesa  cht
gksrs rks gSa ijUrq muls u;k ikSèkk ugha cu ldrk gSA

(ii) iQyksa esa i;kZIr ek=kk esa o`f¼ gkekZsu fo|eku gksrs gSaA

ikBxr ç'u 19.7

1. chtk.M ds fdl Hkkx ls chtkoj.k@cht pksy curk gSA
............................................................................................................................

2. cht dh ifjHkk"kk fyf[k;sA
............................................................................................................................

3. f}chti=kh cht rFkk ,dchti=kh cht dk ,d&,d mnkgj.k nhft,A
............................................................................................................................

4. iQy dh ifjHkk"kk fyf[k,A
............................................................................................................................

5. fdlh ifjiDo cht ds Hkkxksa dh lwph cukb,A
............................................................................................................................

6. dHkh&dHkh Hkwz.kdks"k dh vaM ds vfrfjDr fdlh vU; dksf'kdk ls Hkzw.k dk ifjo/Zu Hkh gks
ldrk gS ---------------- dk mnkgj.k gSA
............................................................................................................................

7. ,d ;qXet ls ,d ls vf/d Hkzq.k dk cuuk ------------------ dgk tkrk gS\
............................................................................................................................

19.4.4 cht

ySafxd tuu dk vafre mRikn cht gS rFkk cht vis{kr% lw[kk gksrk gSA Hkwz.k esa mikip;h fØ;k;sa
èkheh xfr ls gksrh gS vkSj dqN ifjfLFkfr;ksa esa Hkwz.k fufØ;rk dh fLFkfr esa ços'k dj tkrk gS ftls
çlqfIr dgrs gSA ;fn vuqdwy ifjfLFkfr;ka fey tkrh gS rks os vadqfjr gks tkrs gSA çlqfIr
(Dormancy) ikSèkksa dks çfrdwy ifjfLFkfr;ksa esa thfor jgus esa lgk;rk djrh gS rFkk ;g
vk'oLr j[krh gS fd dsoy vuqdwy ifjfLFkfr;ksa esa gh vadqj.k gks ldsA

vadqj.k & chtksa ds Hkwz.k çlqIr jgrs gSa ysfdu tc Hkh cht vuqdwy ifjfLFkfr;ksa dks çkIr djrs
gSa vkSj i;kZoj.k esa rkieku vkSj vkWDlhtu] ty ok"i vuqdwy gksrs gSa] rc cht vadqfjr gksrk gSA
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tuu ,oa vkuqoaf'kdh vadqj.k og çfØ;k gS ftlds }kjk Hkwz.k o`f¼ djrk gS vkSj Lo;a dks ,d uUgsa ikSèks ds :i esa
ifjofèZkr djrk gSaA

vadqj.k ds pj.k

 ikuh dk lw{e}kj vkSj chtpksy ds }kjk var%'kks"k.kA

 tc mls ikuh feyrk gS rks cht iQwy tkrk gSA

 ,atkbeksa dh fØ;k }kjk lafpr chtiks"k.k ?kqfyr voLFkk esa cny tkrk gS (Xywdkst] ,ehuks
vEy] olh; ?kksy dk vEy)

 chtpksy iQV tkrk gS vkSj ewykadj fudyrk gS ftlls tMs+ curh gS vkSj rc çkadqj o`f¼
djrk gS vkSj çjksg ifjofèZkr gksrk gSA

vadqj.k nks çdkj ls gks ldrk gS %

(d) HkwE;qifjd (Epigeal) & tgka chti=k tehu ls ckgj vk tkrs gS vkSj u;s ikSèks dh çFke
ifÙk;ak cukrs gSaA mnkgj.k & vjaMh] uhe] lse] çkadqj chti=kksa ls fudyrk gSA

([k) vèkksHkwfed (Hypogeal) & tgka ij chti=k tehu ds Hkhrj gh cus jgrs gSa vkSj çkadqj
e`nk ls fudyrk gS rFkk mlls çjksg&ra=k curk gSA mnkgj.k & eDdk] pkoy vkfnA

19.5 vko`rchft;ksa (Angiospermes) esa dkf;d tuu

ikSèkksa esa dkf;d Hkkxksa ls u;s ikSèkksa dk tuu vR;Ur lkekU; çfØ;k gS vkSj bls dkf;d tuu
(Vegetative propagation) dgrs gSaA ruk] tM+] ifRr;ak vkSj ;gka rd dfydk Hkh tc dHkh
vko';drk iM+rh gS rks lEiw.kZ ikSèks esa :ikUrfjr gks tkrh gSA bls çkÑfrd dkf;d tuu dgrs
gSA dkf;d tuu }kjk mRiUu gq, ikSèks vius tud ikSèks ds leku gksrs gSaA

çkÑfrd fofèk % çkÑfrd fofèk (Natural method) esa ekr` ikSèks ds 'kjhj dk dksbZ Hkh
Hkkx ikSèks ls vyx gks tkrk gS vkSj ,d Lora=k ikSèks ds :i esa o`f¼ djrk gSA ;g Hkkx
ruk] tM+] iÙkh ;k fiQj iQwy Hkh gks ldrk gSaA

vki ikB 4 rFkk 5 esa tM] ruk vkSj ifÙk;ksa ds fofHkUu :ikUrj.kksa ds ckjs esa vè;;u dj pqds
gSaA vki ;g Hkh tku pqds gSa fd ;s :ikUrfjr Hkkx dqN fo'ks"k dk;Z djrs gS vkSj çfrdwy
ifjfLFkfr;ksa ds fo:¼ lgk;rk Hkh djrs gSaA
1. Hkwfexr rus ds :ikUrj.k tSls jkbtkse ;k çdan (vnjd esa) dan (vkyw) cYo ;k 'kYddan

(I;kt) rFkk ?kudan (ftehdan) es dfydk,a ik;h tkrh gS tks ,d u;s ikSèks dks ifjofèkZr
djrh gaSA budks [ksr ds ikSèks ds dkf;d tuu ds fy;s ç;ksx esa yk;k tkrk gSA ikSèks ftuesa
miok;oh; :ikUrj.k tSls fifLV;kA (HkwLrkfjdk vFkok Offset) vkSj fØlsUFke (var%HkwLrkjh)
dks Hkh dkf;d tuu ds fy;s ç;ksx esa ykrs gSaA

2. mlh rjg ls ihNs dafny tMs+ (Tuberous roots) (,sLisjsxl vkSj 'kdjdan) dks Hkh tuu
ds fy;s ç;ksx esa yk ldrs gSaA budh tM+ksa esa viLFkkfud dfydk,a gksrh gSa] tks tehu ls
u;s ikSèks mRiUu djrh gSaA

3. dHkh&dHkh ifÙk;ak Hkh dkf;d tuu esa viuk ;ksxnku nsrh gSaA czk;ksfiQye (Bryophyllum)
vkSj dySupks (Kalanchoe) esa ifÙk;ksa ds fljksa ij dfydk,a gksrh gS vkSj ;s dfydk,a
NksVs&NksVs ikSèk ds :i esa mxrh gaSA tc bUgsa ekr` ikSèks ls vyx dj nsrs gSa rks ;g ,d Lora=k
ikSèks ds :i esa o`f¼ djrh gSaA
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tuu ,oa vkuqoaf'kdh4. ikSèks tSls vxso (Agave) rFkk vkDtsfyl (Oxalis) esa cgqdksf'kdh dk;] ftUgsa i=k
izdfydk,a dgrs gS] iQwy ds ikl fodflr gks tkrh gSaA tc ;s Hkwfe ij fxjrh gS rks mlls
,d u;k ikSèkk cu tkrk gSA

rkfydk 19.2 ikSèkksa ds fofHkUu Hkkxks }kjk dkf;d tuu

tuu dh fdLe ikSèks dk fof'k"V Hkkx mnkgj.k

A. çkÑfrd ç.kkyh
1. tM+ssa (viLFkkfud) 'krkoj

'kdjdan
2. ruk (i) mifjHkwLrkjh (Runner) ykWu ?kkl

(ii) varHkwLrkjh (Sucker) iksnhuk] I;kt
(iii) 'kYddan (Bulb) I;kt
(iv) dan (Tuber) vkyw] dSuk
(v) çdan (Rhizome) vnjd

3. ifÙk;ka viLFkkfud eqdqy czk;ksfiQye
4. fof'k"V Hkkx i=k izdfydk (Bulbil) vkWDtsfyl] vukukl

B. Ñf=ke ç.kkyh
1. dfVax yxkuk xqykc] euhIykUV
2. nkc yxkuk pesyh] nzk{kyrk
3. dye yxkuk uhacw] vke
4- laoèkZu Ård vkfdZM] ØkblSfUFkee

,sLisjSxl

ikBxr ç'u 19.8

1. dkf;d tuu dh ifjHkk"kk nhft;sA
............................................................................................................................

2. fuEufyf[kr esa ls çR;sd dk ,d&,d mnkgj.k nhft,A

1. çdan ..............................................................................................

2. dan ..............................................................................................

3. 'kYddan ..............................................................................................

4. mifjHkwLrkjh ..............................................................................................

5. var%HkwLrkjh ..............................................................................................

3. ifÙk;ksa }kjk gksus okys dkf;d tuu dk ,d mnkgj.k nhft,A
............................................................................................................................

4. mu nks fof/;ksa dk uke crkb, ftuds }kjk ikSèkksa esa dkf;d tuu gksrk gSA
............................................................................................................................
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tuu ,oa vkuqoaf'kdh

fp=k 19.12(d) 'kdjdan fp=k 19.12([k) Mgsfy;k
fp=k 19.12(x) I;kt dk 'kYddan 'kYddan] dk yacor dkV fp=k 19.12(?k) vkyw dk dan
fp=k 19.12(M-) vnjd dk dan fp=k 19.12(p) tehdan dk ?kudan
fp=k 19.12(N) ?kkl dk mifjHkwLrkjh fp=k 19.12(t) ØkblSfUFkee dk var%HkwLrjh

fp=k 19.12 czk;ksfiQye esa ifÙk;ksa ds fdukjs ij dkf;d tuu ds fy;s 'kYdh dfydk,a

19.6 Ñf=ke ç.kkfy;ka (Artifical Methods)

bl çkÑfrd rF; dk euq"; us ykHk mBk;k vkSj ikSèkksa ds fof'k"V Hkkxksa dk mi;ksx djds tSlk
fd igys o.kZu fd;k tk pqdk gS u, ikSèks mxk, vkSj dfVax] dye vkSj nkc yxkdj ikSèkksa dks
Ñf=ke :i ls laofèkZr fd;k gSA tc ge ikSèkksa ds dkf;d Hkkxksa }kjk iQlyksa vFkok ltkoVh ikSèkksa
dk laoèkZu djrs gS rks bls Ñf=ke dkf;d çoèkZu dgrs gSaA

(a) dfVax yxkuk & vusd ikSèkksa dks tSls xqykc] cksxsufofy;k] ØksVu] dksfy;l] euhIykaV]
xUuk vkfn dks dkVdj ;k dfVax ds }kjk mxk;k tkrk gS (fp=k 19.13)A bu ikSèkksa dh

(d) ([k) (x)

(?k)
(N)

(p)

(t)(M-)

(ii)(i)
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tuu ,oa vkuqoaf'kdhdfVax dks ikuh esa Hkh mxk;k tk ldrk gS tgka os tM+sa fudky ysrh gS vkSj viLFkkfud
dfydk,a ifjofèZkr dj ysrh gSaA

fp=k 19.13 dfVax }kjk dkf;d tuu

(b) nkc yxkuk (Layering) % bl fofèk esa] ikSèks dh fuEurj 'kk[kk dks uhps >qdk fy;k tkrk
gS vkSj mls xhyh feV~Vh ds Hkhrj bl rjg nck fn;k tkrk gS fd mudk o`f¼eku fljk feV~Vh
ls ckgj fudyk jgsA rus dks uhps >qdkus ls ifgys mldh Nky dk ,d NYyk&lk dkV
fy;k tkrk gSA (fp=k 19.14)A dqN lIrkgksa esa tehu ds uhps ncs okys Hkkx esa NYys ds
Åij i;kZIr la[;k esa tMs+ fudy vkrh gSA rc mls tud ikSèks ls dkVdj vyx dj fn;k
tkrk gSA ;g Hkkx ,d Lora=k ikSèks ds :i esa mxrk jgrk gSA mnkgj.k & pesyh] LVªkscsjh] nzk{k
yrk (vaxwj dh csy)] cksxsufofy;k bR;kfnA

fp=k 19.14 nkc yxkdj dkf;d tuu

(c) ok;oh; nkc yxkuk vFkok xwVh (Gootee) % ,d ,slh gh i¼fr gS ftlesa ikSèkk
vfèkd Å¡pk gksus vFkok rus dk dM+k gksus ds dkj.k mudh 'kk[kk dks eksM+uk laHko
ugah gksrkA bl fofèk esaa ,d LoLFk 'kk[kk ds Åij Nky dk ,d NYyk lk cuk
fn;k tkrk gS vkSj mlds pkjksa vksj xhyh ekWl j[kdj ikWyksFkhu dh iV~Vh ls <d
fn;k tkrk gSA dqN lIrkg ckn blesa tM+sa fudy vkrh gSa] rc rus dks tM+ksa ds
uhps ls dkV fn;k tkrk gS vkSj tehu esa yxk fn;k tkrk gS rkfd ,d u;k ikSèkk
cu lds (fp=k 19.15)A
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tuu ,oa vkuqoaf'kdh

fp=k 19.15 xwVh }kjk dkf;d tuu

(d) dye yxkuk (Grafting) % ;g fofèk mu ikSèkksa ds çoèkZu ds fy;s fo'ks"k :i
ls egRoiw.kZ gS ftuesa cht ugha curs gSaA blesa ,d NksVh 'kk[kk dks tehu esa mx
jgs] ikSèks esa èkalk fn;k tkrk gSaA tehu esa mxk ikSèkk ,d LVkWd ds :i esa dk;Z
djrk gS vkSj jksxksa ds fy;s çfrjksèkh gksrk gS rFkk LoLFk gksrk gSA bl LVkWd esa tks
u;h 'kk[kk èkalkbZ tkrh gS] mls ^dye* (Scion ;k Graft) dgrs gSA ;g dye okafNr
ikSèks dh 'kk[kk dh dfVax gksrh gSA LVkWd vkSj dye ds os fljs tg¡k dye yxkbZ
tkrh gS lkekU;r% ,d nwljs esa fiQV cSBrs gSa vkSj muds pkjksa vksj Vsi ;k jcj&cSaM
dldj ml le; rd ck¡èk fn;k tkrk gS] tc rd fd muds Ård ijLij tqM+
ugha tkrs vkSj muds laoguh caMyksa ds chp vfofPNUurk LFkkfir ugha gks tkrhA dye
vfèkdka'k f}chti=kh ikSèkksa esa yxkbZ tkrh gSA dye yxkuk fofHkUu iq"ih o iQy okys
ikSèkksa esa vR;fèkd ykHknk;d ik;k x;k gS] tSls xqykc] cksxsufofy;k] uhcw] lsc] vke
vkfn (fp=k 19.16)A

fp=k 19.16 (v) (c) (v)

19.7 dkf;d tuu ds ykHk vkSj gkfu;ka

ykHk (Advantages)

1. tuu vkSj çlkj dk rhoz lkèku gSaA

dye

LV
kWd

dye

LVkWddye

LV
kWd

([k)

(d)
([k) (d)
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tuu ,oa vkuqoaf'kdh2. larfr ikSèks tud ds gh leku gksrs gSA bl çdkj okafNr fdLeksa dks mi;ksx ds fy;s
vkuqoaf'kd :i ls ifjjf{kr j[kk tk ldrk gSA

3. [kk| laHkj.kdkjh vaxksa ds dkj.k ;s ikSèks dbZ o"kkZsa rd thfor cus jgrs gSa vkSj çfrdwy
ifjfLFkfr;ksa esa Hkh thfor cus jgrs gSA

4. ltkoVh ikSèkksa vkSj iQynkj o`{kksa dh mUur fdLeksa dh la[;k vklkuh ls c<+kbZ tk ldrh gSaA

5. dkf;d tuu vusd ikniksa ds çoèkZu dh rhozxkeh] vklku vkSj de [kphZyh fof/ gSA

gkfu;ak (Disadvantages)

1. ikSèkksa dks Ñf=ke :i ls i`Fkd u fd;k tk; rks vfrladqyrk vkSj LFkku ds fy;s çfrLièkkZ
dk [krjk gksrk gSA

2. bl fofèk ls ubZ fdLesa mRiUu ugha dh tk ldrh gS] dsoy mRifjorZu (Mutation) gh ,d
ek=k jkLrk gSA

3. tkfr fof'k"V ds çk:ih jksx rhozrk ls laçsf"kr gks tkrs gSa vkSj iQly ds cMs+ fgLls dks u"V
dj ldrs gSaA

ikBxr ç'u 19.9

1. ikSèkksa ds Ñf=ke ifjoèkZu ds fy;s dkSu&dkSu lh fofèk;ak dke esa yk;s tkrs gSaA

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

2. dkf;d çoèkZu esa lgk;d de ls de pkj ikSèkksa ds fof'k"V Hkkxksa ds uke crkb,A

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

3. dkf;d tuu dk dksbZ ,d ykHk crkb,A

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

19.8 lw{eçoèkZu (Micropropagation)

bl rduhd esa ikSèkksa dh dksf'kdkvksa] Årdksa vkSj fdlh vax dk laoèkZu djds ikSèkksa ds çoèkZu
ds fy;s mi;ksx fd;k tkrk gSA uhps fp=kks dh lgk;rk ls bl çfØ;k dh O;k[;k dh x;h gS %

fdlh ikSèks esa ls Ård dk ,d NksVk&lk VqdM+k] vax vFkok ,d ,dy dksf'kdk dks fudky dj
mls iks"kd ekè;e ls Hkjs ,d futehZd`r ik=k esa j[k fn;k tkrk gSA Ård cgqr rhozrk ds lkFk
o`f¼ djds ,d vlaxfBr lafgr cuk nsrk gS ftls dSyl (Callus) dgrs gSaA dSyl dks cuk,
j[kk tkrk gS vkSj mldh vfuf'pr dky rd la[;k&o`f¼ djkbZ tkrh gSA blesa ls tc Ård ds
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tuu ,oa vkuqoaf'kdh ,d NksVs ls Hkkx dks gkWekZsuksa okys ,d vU; fof'k"VhÑr ekè;e esa LFkkukarfjr dj fn;k tkrk
gSA rks mlls foHksnhdj.k çsfjr gks tkrk gS vkSj rc vusd iknid (Plantlets, NksVs&NksVs ikSèks)
cu tkrs gSaA bu iknidksa dks fdlh feV~Vh ds xeys esa jksik tk ldrk gS vkSj blls ,d cM+k
ikSèkk rS;kj fd;k tk ldrk gSaA

fp=k 19.15 lw{eçoèkZu

19.8.1 lw{eçoèkZu ds ykHk

 bl fofèk ls tud Ård ls NksVh&lh ek=kk ls 'kq: djds leku ikSèkksa dks vfuf'pr la[;k
esa dkf;d :i ls çkIr fd;k tk ldrk gSA

 gekjs ns'k ds dqN Hkkxksa esa vkfdZM+ksa] dkuZs'kuksa] ØkblsUFksee vkSj ,sLisjSxl esa lw{eçoèkZu dks
liQyrkiwoZd ç;qDr fd;k x;k gSA

ikBxr ç'u 19.10

1. fuEufyf[kr fofèk;ksa ls çofèkZr fd;s tkus okys ikSèkksa ds nks&nks mnkgj.k nhft,%

(d) dfVax yxkuk

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

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

([k) nkc yxkuk

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

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

(x) dye yxkuk

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

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

dksf'kdk LFkkukarfjr
dh x;h

gkWeksZu vkSj dksf'kdk,a

ikni I dSyl iknid ikni II
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tuu ,oa vkuqoaf'kdh2. dkf;d çoèkZu dh ml Ñf=ke fofèk dk uke crkb, ftldk lkèkkj.kr;k ç;ksx'kkyk esa
mi;ksx fd;k tkrk gSA

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

3. lw{eçoèkZu rduhd }kjk çcafèZkr fd;s tkus okys ikSèkksa dss dksbZ nks mnkgj.k crkb,A

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

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

vkius D;k lh[kk

 DySekbMkseksukl esa vySafxd tuu twLiksjksa }kjk rFkk ySafxd tuu] le;qXeu }kjk gksrk
gSA

 Likbjksxk;jk esa dkf;d tuu [k.Mu }kjk rFkk ySafxd tuu ik'oZ vkSj  lh<+huqek la;qXeu }kjk
gksrk gSA

 vko`Ùkchth ikniksa esa iq"i tuu vax gksrk gSA

 iq"iu dks çHkkfor djus okys nks çeq[k dkjd çdk'k vkSj rkieku gSA

 iqadslj vkSj v.Mi Øe'k% uj rFkk eknk tuu vax gSaA

 uj ;qXed ijkxd.kksa ds vanj curs gS vkSj ixjkd.k ijkxdks"kksa ds vanj curs gSa oLrqr%
ijkxd.k iq"ih ikniksa esa uj ;qXedksn~fHkn (male gametophytes) gksrs gSaA

 eknk ;qXed Hkzw.kdks"k esa chtk.M ds Hkhrj] chtkaMdk; esa curs gSaA

 ifjiDo Hkzw.kdks"k iq"ih ikniksa dk eknk ;qXedksn~fen gksrk gS ftlesa 3&dksf'kdh v.M
midj.k] rhu izfrO;klkar dksf'kdk;sa rFkk ,d f}rh;d dsUnzd gksrk gSA

 v.M dksf'kdk dk ijkx&d.kksa ls vk;s uj ;qXedksa esa ls ,d ;qXed ds lkFk lay;u gks tkrk
gSA f}rh;d dsUnzd nwljs uj ;qXed ds lkFk lesdu djrk gSA bl çdkj nks lay;uksa ds gksus
dh izfØ;k dks nksgjk fu"kspu (double fertilisation) dgrs gSaA

 ijkxd.kksa dk ijkxdks"k ls ofrZdkxz ij LFkkukraj.k dks ijkx.k dgrs gSaA ;g ,d ikSèks ij
(Loijkxd.k) ;k fiQj fofHkUu ikSèkksa (ijijkx.k) ds chp gks ldrk gSA ok;q] ty] dhV rFkk
çk.kh }kjk ijijkx.k lEiUu gksrk gSA

 ok;q&ijkfxr iq"i esa ijkxd.k gYds ;k ia[kksa&;qDr (Winged) ijkxd.k gksrs gS rFkk ofrZdkxz
lkekU;r% cM+s vkdkj dk] jksfey vkSj iq"i ls ckgj dks fudyk gksrk gSA

 dhV&ijkfxr iq"i vDlj cMs+] pVdhysa jaxksa ds] lqaxfèkr rFkk edjan;qDr gksrs gSaA

 vfèkdrj ikSèkkSa esa ijjkx.k dk leFkZu djus okyh ;qfDr;ka gksrh gSaA
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tuu ,oa vkuqoaf'kdh  ;qXeut (zygote) ifjofèkZr gksdj Hkwz.k dk fuekZ.k djrk gSA

 Hkwz.k chtk.M esa fLFkr jgrk gS tks ckn esa cht cu tkrk gS rFkk v.Mk'k; ifjiDo gksus
ij iQy cu tkrk gSA

 vaMk'k; ds fcuk fu"ksfpr gq;s iQy cuus dh fØ;k dks vfu"ksdiQyu dgrs gSA

 iQy ds idus esa blesa laxzghr Hkkstu ;k vkgkj esa jklk;fud ifjorZuksa dk gksuk rFkk iQy
fHkfÙk esa o.kZdksa esa ifjorZu gksuk lfEefyr gSA

 dkf;d tuu] u;s ikSèkksa dk iQwy rFkk cht ds vfrfjDr vU; Hkkxksa }kjk mRiknu gksuk gSA

 ikSèkksa ds fof'k"V Hkkx ftuls dkf;d tuu gksrk gS] fuEufyf[kr gSa %

1. tMs+ μ Msgfy;k dh dafny tM+sa

2. rus μ tehu dh lrg ds ikl mifjHkwLrkjh o vr%HkwLrkjh tehu ds Hkhrjh Hkkx tSls
dan] ?kudan o 'kYddan  gksrs gSaA

3. ifÙk;ka μ viLFkkfud dfydk,a ;k eqdqy] tks ifÙk;ksa ds dVkoksa esa ik;h tkrh gSaA tSls
czk;ksfiQyeA

4. i=kdfydk, & vuUukl ds iq"iØe esa ik;h tkus okuh :ikUrfjr dfydkvksa dks
i=kdfydk,a dgrs gS ;g Hkh dkf;d çoèkZu esa mi;ksx dh tkrh gSaA

 mijksDr lHkh çdkj ds Hkkxksa dks euq"; }kjk Ñf"k rFkk ckxokuh esa dkf;d tuu ds
Ñf=ke rjhdksa ds :i esa mi;ksx fd;k tkrk gSA

 Ård laoèkZu }kjk lw{eçoèkZu ls cM+h ek=kk esa uoksn~fHkn cuk, tk ldrs gSaA

 dkf;d tuu nzqr] ljy  vkSj lLrk gksrk gSaA blls mRiUu gksus okys ikSèks vius tud ikSèkksa
ds leku gksrs gSA

ikBkar ç'u

1. DySekbMkseksukl dk mnkgj.k ysrs gq;s le;qXeu 'kCn dk vFkZ le>kb,A

2. Likbjksxkbjk esa lh<+huqek la;qXeu dk o.kZu dhft,A

3. ,do"khZ] f}o"khZ rFkk cgqo"khZ ikSèkksa esa varj dhft,A

4. ijkx.k dk egRo Li"V dhft,A

5. ,d ifjiDo chtk.M dk ukekafdr fp=k cukb,A

6. ,d ifjiDo ijkxd.k dk ukeakfdr fp=k cukb,A

7. ok;q&ijkfxr rFkk ty&ijkfxr ikSèkksa ds egRoiw.kZ y{k.k crkb,A
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tuu ,oa vkuqoaf'kdh8. fu"kspu dk egRo le>kb,A

9. iQy esa idus dh vof/ esa gksus okys ifjorZuksa dks crkb,A

10. fuEufyf[kr 'kCnksa dks ifjHkk"kk fyf[k,%

(d) ?kudan ([k) dye

(x) dSyl (?k) lw{eçoèkZu

(M) dkf;d tuu

11. euq";ksa dh lgk;rk ds fcuk ikSèks fdu&fdu fofèk;ksa ls dkf;d tuu djrs gSaA

12. euq";ksa dh lgk;rk ls ikSèks fdu&fdu fofèk;ksa ls dkf;d tuu djrs gSA

13. fuEufyf[kr esa ls çR;sd dh ifjHkk"kk vkSj mnkgj.k ,d&,d nhft,A

(d) çdan ([k) LVksyu

(x) dfVax yxkuk (?k) nkc yxkuk

(M) dye yxkuk

14. dkf;d tuu ds D;k ykHk rFkk gkfu;ak gSaA

15. dkf;d tuu fdu fcUnqvksa esa ljy ekuk tkrh gS\

16. la{ksi esa fVIi.kh fyf[k;s&

(d) mifjHkwLrkjh ([k) var%HkwLrkjh

(x) 'kYddan (?k) dan

17. lw{eçoèkZu ds fofHkUu inksa dk la{ksi esa o.kZu dhft,A

18. lw{eçoèkZu dk D;k egRo gSA

19. ;fn n'kgjh vke dh ,d 'kk[kk dh dye nslh vke okys o`{k ij yxk nh tk;] rks dye
yxkbZ 'kk[kk ij] o`{k dh vU; 'kk[kkvksa ij dkSu&dkSu ls çdkj ds vke yxsaxsA

ikBxr ç'uksa ds mÙkj

19.1 1. og çfØ;k ftlls thfor çk.kh viuh çtkfr ds fujUrj cuk;s j[kus ds fy, vius
tSlh larfr mRiUu djrs gSaA

2. tud }kjk larfr dkf;d Hkkxksa ls cxSj ;qXedksa dss l;qXeu ls mRiUu gksrh gSA
tcfd ySafxd tuu esa uj rFkk eknk dks'kkvksa ds la;qXeu] tks uj ,oa eknk tuu
vaxksa esa curs gSa] }kjk çkIr gksrh gSA
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tuu ,oa vkuqoaf'kdh 3. uj rFkk eknk tuu dks'kkvksa dks ;qXed (gametes) dgk tkrk gSaA

4. fo[k.Mu] eqdqyu] [k.MuA

19.2 1. uj rFkk eknk ;qXedksa dh lajpuk leku gksrh gSA

2. ;qXeut  (zygote)

3. vySafxd tuu

4. vle;qXeu&DyS- czkmukbZ_ ;qXeu&DyS- Åxsue] DyS- dkSDdhisQjk

5. ,d d'kkfHkdk ;qDr] iryh fHkfÙk/kjh tuu bdkbZ dks tk;xksLiksj (zypospore)

dgrs gSaA nwljh vksj ;fn pychtk.kq esa d'kkfHkdk dk ßkl gks tk; vkSj ;g
xfrghu gks tk;] rks ,IySuksLiksj (aplanospore) dgykrk gSA

19.3 1. [k.Mu

2. lh<+huqek la;qXeu

3. vuqdwy ifjfLFkfr;ksa ds okil vkus ij ;qXeut ls f}xqf.kr dsUnzd curk gSA

4. ik'oZ la;qXeu ls ek=k ,d rUrq lEc¼ gksrk gSA

19.4 1. ,do"khZ ikSèks & os ikSèks ftuesa ,d gh ekSle esa iQwy yxrs vkSj fiQj os ej tkrs
gSaA

f}o"khZ ikSèks & ,sls ikSèks ftuds thoupØ ds fy;s nks o"kZ pkfg,A igys o"kZ esa
mudh çkoLFkk dkf;d gksrh gS rFkk nwljs o"kZ os tuu djrs gSA

cgqo"khZ ikSèks & os ikSèks tks vusd o"kks± rd thfor jgrs gSaA igys dqN o"kkZsa rd os
dkf;d voLFkk esa cus jgrs gSa vkSj fiQj ckn esa muesa tuu vkjaHk gksrk gSA

2. rkieku] çdk'k] fnol&nSè;Z

3. dSusfcl vFkok dqdqfel

4. iqadslj vkSj vaMi

19.5 1. VsihVe

2. ijkxdks"k

3. var%pksy (vè;koj.k) rFkk ckg~;pksy (vè;koj.k)

4. chtkaMdk; vkSj vè;koj.k

19.6 1 ijkxd.kksa dk ijkxdks"k ls ofrZdkxz esa LFkkukarj.k gksuk

2 1. vuqUehY;ijkx.k

2. fHkUudkyiDork
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tuu ,oa vkuqoaf'kdh3. 1. iQwy cM+s vkdkj ds] jaxnkj rFkk n'kZuh; gksrs gSA

2. dqN iQwyksa esa edjan dk lzko gksrk gSA

19.7 1. vè;koj.k

2. idk gqvk chtk.M

3. eVj vFkok puk] eDdk dk nkuk

4. idk gqvk (ifjiDo) v.Mk'k;

cht vkoj.k@vè;koj.k

5. Hkwz.k

Hkzw.kiks"k

chti=k

6. viLFkkfud cgqHkzw.krk

7. fonyu cgqHkwz.krk

19.8 1. xq.ku dh og çfØ;k ftlesa ikSèks dk ,d Hkkx eq[; ikSèks ls vyx gks tkrk gS vkSj
u;s ikSèkksa esa ifjofèkZr gks tkrk gSA

2. (d) vnjd ([k) vkyw (x) I;kt (?k) ?kkl (Ä) iksnhuk

3. czk;ksfiQye

4. çdan rFkk 'kYddan

19.9 1. (d) dfVax yxkuk ([k) dye yxkuk (x) nkc yxkuk

2. (d) mifjHkwLrkjh (Runner) ([k) dan (x) eqdqy

(?k) HkwLrkjh (Sucker)

3. ltkoVh ikSèkksa dh bfPNr çtkfr;ksa vkSj iQy okys o`{kksa dks vklkuh ls c<+k;k tkrk
gSA

19.10 1. (a) (i) ØksVu (ii) euhIykaV

(b) (i) pesyh (ii) nzk{kyrk

(c) (i) xqykc (iii) vke

2. lw{eçoèkZu

3. vkWfdZM] ØkblSUFksee] ,sLisjSxl vkfnA


