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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  Ük`ax (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
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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)
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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)



fVIi.kh

 73

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

thofoKku

ekWM~;wy - 1

fofo/rk rFkk thou dk
fodkl

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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fofo/rk rFkk thou dk
fodkl

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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fofo/rk rFkk thou dk
fodkl

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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fofo/rk rFkk thou dk
fodkl

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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fofo/rk rFkk thou dk
fodkl

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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fofo/rk rFkk thou dk
fodkl

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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fofo/rk rFkk thou dk
fodkl

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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fofo/rk rFkk thou dk
fodkl ikBxr iz'u 3.6

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



fVIi.kh

thofoKku

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

 82

ekWM~;wy - 1
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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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ekWM~;wy - 1

fofo/rk rFkk thou dk
fodkl ikBxr iz'uksa ds mÙkj

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

thofoKku

ekWM~;wy - 1

fofo/rk rFkk thou dk
fodkl

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


