
BDwbU- 7 

†Kvl (Cell) 

GKwUi ci GKwU B‡Ui Muv_ywb w`‡q †hgb GKwU `vjvb ˆZwi nq †Zgwb Dw™¢` I cÖvYxi †`nI ˆZwi nq GK ev 
GKvwaK GKK w`‡q| Rx‡ei Rxeb avi‡Yi Rb¨ cÖ‡qvRbxq meiKg Kvh©KjvcI m¤úbœ nq GB GK‡KB| GB 
GKKB n‡”Q †Kvl| AvaywbK Ges cÖvYivmvqwbK `„wó‡KvY †_‡K RxweZ †Kvl¸‡jv‡K GKwU mymsMwVZ ivmvqwbK 
KviLvbv wnmv‡e AvL¨vwqZ Kiv †h‡Z cv‡i hv Rxeb cwiPvjbvi Rb¨ me iKg KvR m¤úbœ Ki‡Z Ges me iKg 
`ªe¨vw` ˆZwi Ki‡Z m¶g| A_©vr Rx‡ei g~j ˆ`wnK KvVv‡gv Ges ˆRweK wµqvi GKKB n‡”Q †Kvl| 

cvV- 1 t cÖK…Z †Kvl, †Kvl cÖvPxi I †KvlwSj−x 
G cvV Aa¨qb †k‡l Avcwb 
♦ cÖK…Z †Kvl wK ej‡Z cvi‡eb| 
♦ cÖK…Z †Kvl Gi ˆewkó¨¸wj D‡j−L Ki‡Z cvi‡eb| 
♦ B‡jKUªb gvB‡µv‡¯‹v‡c `„k¨gvb GKwU Av`k© †Kv‡li wewfbœ As‡ki bvg wjL‡Z cvi‡eb| 
♦ †Kvl cÖvPx‡ii †fŠZ I ivmvqwbK MVb D‡j−L Ki‡Z cvi‡eb| 
♦ †Kvl wSj−xi †fŠZ I ivmvqwbK MVb eY©bv w`‡Z cvi‡eb| 
♦ †Kvl wSj−xi d¬yBW-‡gvRvBK g‡Wj e¨vL¨v Ki‡Z cvi‡eb| 
♦ †Kvl wSj−xi †f`¨Zv m¤ú‡K© aviYv w`‡Z cvi‡eb| 
♦ wSj−xi gva¨‡g cwienb e¨vL¨v Ki‡Z cvi‡eb| 

cÖK…Z †Kvl (Eukaryotic Cell) 

†h me †Kv‡l mywbw`©ó ev mymsMwVZ wbDwK¬qvm _v‡K †m¸‡jv‡K cÖK…Z †Kvl ejv nq| cÖK…Z †Kv‡l ïay wbDwK¬qvmB 
bq Ab¨vb¨ A½vYy †hgb, c−vw÷W (Dw™¢` †Kv‡l), gvB‡UvKwÛªqv, G‡Ûvc−vRwgK †iwUKzjvg, ivB‡ev‡Rvg, jvB‡mv‡Rvg, 
MjwM e¯‘, †mw›UªIj BZ¨vw`I mymsMwVZ| wbæ‡kªYxi A‡bK Dw™¢` †hgb- e¨vK‡Uwiqv, mvqv‡bve¨vK‡Uwiqv, 
wg‡·ve¨vK‡Uwiqv A¨vKwU‡bvgvB‡KvUv BZ¨vw` Avw`‡Kvlx| GQvov evKx me Dw™¢‡` GB myMwVZ wbDwK¬qvm I Ab¨vb¨ 
A½vYy Av‡Q| wewfbœ ai‡bi ˆkevj, QÎvK, eªv‡qvdvBU, †Uwi‡WvdvBU wRg‡bv¯úvg© I A¨vbwRI¯úvg© Gi †Kvl cÖK…Z 
†Kvl -Gi D`vniY| 

cÖK…Z †Kvl Gi ˆewkó¨ 
GLv‡b cÖK…Z Dw™¢` †Kvl Gi ˆewkó¨ D‡j−L Kiv n‡jv− 
1|  Gme †Kvl Gi †Kvl cÖvPxi †mjy‡jvR ev KvBwUb w`‡q MwVZ| 
2|  G‡Z mywbw`©ó I myMwVZ wbDwK¬qvm _v‡K A_©vr wbDwK¬qvmwU wbDwK¬qvi †iwUKzjvg (†µv‡gv‡Rvg) w`‡q MwVZ| 
3|  †µv‡gv‡Rvg G (DNA, RNA) Ges †cÖvwUb _v‡K| 
4|  mv‡jvK ms‡k−lY Gi Rb¨ myMwVZ c−vw÷W _v‡K| 
5|  mvB‡Uvc−vR‡g me ai‡bi A½vYy †hgb- gvB‡UvKwÛªqv, G†Ûvc−vRwgK †iwUKzjvg, ivB‡ev‡Rvg, jvB‡mv‡Rvg, 

MjwMe¯‘ BZ¨vw` _v‡K| 
6|  gvB‡Uvwmm c×wZ‡Z †`n †Kvl wefvwRZ nq| 

GKwU Av`k© Dw™¢` †Kvl -Gi MVb (Structure of a typical plant cell) 

GKwU Av`k© Dw™¢` †Kvl -Gi MVb AZ¨š— RwUj| wewfbœ ˆRe c`v‡_©i mgš^‡q MwVZ nq GKwU †Kvl| me Dw™¢` 
†hgb GKiKg bq, me Dw™¢` †KvlI GKiKg bq| G‡`i DrcwË, Ae¯’vb, KvR Gi ZviZ‡g¨i Kvi‡Y †Kvl wewfbœ 
iKg nq, G‡`i MVb Dcv`vb wfbœ nq Ges wewfbœ A½vYyi Dcw¯’wZ‡ZI cv_©K¨ †`Lv hvq| me Dcv`vb Ges A½vYy 
Av‡Q GiKg GKwU Av`k© †Kv‡li GB Ask¸‡jv‡K GKwU QK Gi mvnv‡h¨ †`Lv‡bv n‡jv Ges cÖavb Ask¸‡jv we¯—
vwiZ eY©bv Kiv n‡jv| 
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wPÎ 7.1 t B‡jKUªb gvB‡µv‡¯‹v‡c `„ó GKwU Av`k© Dw™¢` †Kvl 

†Kvl cÖvPxi (Cell Wall) 

cÖwZwU Dw™¢` †Kvl mvaviYZ evB‡ii w`‡K GKwU wbRx©e Ro AveiYx w`‡q †ewóZ _v‡K| G‡K †Kvl cÖvPxi e‡j| 
GB †Kvl cÖvPxi †cÖv‡Uvc−vR‡giB wbtm„Z `ªe¨ w`‡q MwVZ| †Kv‡li AvKvi, AvqZb cÖavbZ GB †Kvl cÖvPx‡ii 
DciB wbf©i K‡i| †Kv‡li Ae¯’vb I eqm †f‡` †Kvl cÖvPxi m~² A_ev ¯’‚j, gm„Y A_ev wewfbœ ai‡bi Kvi“Kvh©gq 
n‡Z cv‡i|  

†fŠZ MVb (Physical stmucture) 

†Kvl cÖvPxi †cÖv‡Uvc−vR‡gi wbtm„Z `ªe¨ w`‡q MwVZ n‡jI wbRx©e ev Ro| cwiYZ †Kv‡l †Kvl cÖvPxi mvaviYZ 
wZbwU Ask wb‡q MwVZ †hgb, ga¨c`©v, cÖv_wgK cÖvPxi I †m‡KÛvix cÖvPxi| 

ga¨c`©v (Middle Lamella) 

GwU `yB †Kv‡li ga¨eZ©x mvaviY c`©v| †Kvl wefvR‡bi †U‡jv‡dR ch©v‡q Gi m„wó nq| mvB‡UvKvB‡bwmm Gi mgq 
gvKzi (spindle) wbi¶xq AÂ‡j d«vM‡gvc−v÷ bvgK AmsL¨ ¶z`ª ¶z`ª `vbv mw¤^wjZ n‡q GKwU cvZ ev †c−U 

(plate) MVb K‡i| GwUB n‡”Q †Kvl cÖvPx‡ii ga¨ c`©v| GwU weMwjZ n‡q †M‡j `ywU †Kvl c„_K n‡q hvq| 
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cÖv_wgK cÖvPxi (Primary wall) 

GwU †Kvl cÖvPx‡ii wØZxq ¯—i| ga¨c`©vi Dci †mjy‡jvR, 
†nwg‡mjy‡jvR Ges M−vB‡Kv‡cÖvwUb BZ¨vw` Rgv n‡q G ¯—i ˆZwi 
nq| G ¯—iwU cvZjv| ga¨c`©vi wfZ‡ii w`‡K GwU ˆZwi nq| 

†m‡KÛvix cÖvPxi (Secondary wall) 

†Kv‡li eqm e„w×i mv‡_ mv‡_ cÖv_wgK †Kvl cÖvPx‡ii Dci 
wewfbœ ivmvqwbK c`v_© Rgv n‡q Avi GKwU ¯—i ˆZwi nq| GB 
¯—iwU AwaKZi cyi“| G‡Z mvaviYZ †mjy‡jvR, wjMwbb BZ¨vw` 
Rgv nq| 
 
 

wPÎ 7.2 t c−vR‡gv†WRgv cÖ`k©b 

ivmvqwbK Dcv`vb 
ga¨c`©vq AwaK cwigvY †cKwUK A¨vwmW _v‡K| GQvov K¨vjwmqvg †cK‡UU Ges g¨vM‡bwmqvg †cK‡UU _v‡K| 
Aí cwigv‡Y †cÖv‡Uv‡cKwUb I ga¨c`©vq _v‡K| cÖv_wgK cÖvPx‡i cÖavbZ: †mjy‡jvR †nwg‡mjy‡jvR Ges 
M−vB‡Kv‡cÖvwUb _v‡K| †m‡KÛvix †Kvl cÖvPx‡i wjMwbb (Lignin), wKDwUb, my‡ewib †gvg, K¨vjwmqvg A·v‡jU 
BZ¨vw` _v‡K| 

†Kvl cÖvPx‡ii m~² MVb  
†Kvl cÖvPx‡ii ¶z`ªZg ch©v‡q `xN© k„� LwjZ †mjy‡jvR AYy _v‡K| Gme AYy mgvš—ivjfv‡e web¨¯— _v‡K Ges G‡K 
Ac‡ii mv‡_ hy³ n‡q cÖ_g ch©v‡q cvKv‡bv  m~Zv A_ev wdZvi gZ gvB‡mwj MVb K‡i| cÖwZwU gvB‡mwji me©vwaK 
e¨vm 100 A

0
 Ges G‡Z cÖvq 100 wU †mjy‡jvR AYy _v‡K| cÖvq 20wU gvB‡mwj wg‡j GKwU gvB‡µvdvBweªj MVb 

K‡i Ges cÖvq 250wU gvB‡µvdvBweªj wgwjZfv‡e GKwU g¨v‡µvdvBweªj ev c~b© †mjy‡jvR m~ÎK MVb K‡i|  

†Kvl cÖvPx‡ii KvR 
1. †Kv‡li AvK…wZ cÖ`vb K‡i| 
2. evB‡ii cÖwZK‚j cwi‡ek †_‡K †cÖv‡Uvc−vRg‡K i¶v K‡i| 
3. cÖ‡qvRbxq kw³ I `„pZv cÖ`vb K‡i| 
4. †Kv‡li wfZ‡i I evB‡i cvwb I LwbR jeY hvZvqvZ wKQyUv wbqš¿Y K‡i| 

c−vRgv †gg‡eªb ev †Kvl wSj−x (Plasma Membrane) 

†Kvl cÖvPx‡ii bx‡P mg¯— †cÖv‡Uvc−vRg‡K wN‡i †h w¯’wZ¯’vcK I Aa©‡f`¨ mRxe c`©v _v‡K Zv‡K c−vRgv †gg‡eªb, 
†mj †gg‡eªb, mvB‡Uv‡gg‡eªb ev †Kvl wSj−x e‡j| †gg‡eªbwU ¯’v‡b ¯’v‡b fuvR wewkó n‡Z cv‡i| cÖwZwU fuvR‡K 
gvB‡µvwfjvm (eûeP‡b gvB‡µvwfjvB) e‡j| 

MVb  
c−vRgv‡gg‡eªb cÖavbZ wjwcW I †cÖvwUb w`‡q ˆZwi| Gi MVb web¨vm m¤ú‡K© wewfbœ weÁvbx wfbœ wfbœ g‡Wj cÖ¯—ve 
K‡i‡Qb Z‡e AwaKvsk weÁvbx‡`i g‡Z wjwcW-Gi AYy¸‡jv `ywU ¯—‡i mw¾Z n‡q †gg‡eªb Gi KvVv‡gv MVb K‡i 
Ges `yB ¯—i wjwcW KvVv‡gvi g‡a¨ †cÖvwUb AYy¸‡jv Ae¯’vb K‡i| wewfbœ weÁvbx‡`i †`qv g‡Wj †hgb Danielli - 

Daveson Model, Fluid Mosaic Model, Unit - Membrane Model, Benson`s Model †_‡K 
GLv‡b ms‡¶‡c Fluid - Mosaic Model Gi eY©bv †`qv n‡jv| 
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d¬yBW-‡gvRvBK g‡Wj  

c−vRgv †gg‡eªb Gi MVb m¤ú‡K© 1972 m‡b weÁvbx Gm.‡R.wm½vi (S.J. Singer) Ges wR.Gj.wbKjmb (G.L. 

Nicolson) Gi cÖ¯—vweZ d¬yBW †gvRvBK g‡WjwU eZ©gv‡b me©vwaK MÖnY‡hvM¨| G g‡Wj AYyhvqx †gg‡eªbwU n‡”Q 
wjwcW I †cÖvwUb Gi †gvRvBK| GwU wØ-¯—i wewkó dm‡dvwjwcW w`‡q MwVZ Ges Gi g‡a¨ †cÖvwUb AYy¸‡jv 
wew¶ßfv‡e Ae¯’vb K‡i| †cÖvwUb AYy¸‡jv `yÕai‡Yi h_v t evwn¨K †cÖvwUb AYy I Aš—wb©wnZ †cÖvwUb AYy| evwn¨K 
†cÖvwUb AYy¸‡jv wjwc‡W †f‡m _v‡K I bovPov Ki‡Z cv‡i Ges Aš—wb©wnZ AYy¸‡jv AvswkK A_ev m¤ú~b©fv‡e Wz‡e 
_v‡K| Aš—wb©wnZ †cÖvwUb AYy¸‡jv AvswkK cvwbMÖvnx Ges AvswkK cvwb we‡Ølx| †cÖvwUb AYy¸‡jvi cvwbMÖvnx †cvjvi 
cÖvš—wU †gg‡eªb Gi evB‡ii w`‡K †ewi‡q _v‡K Ges cvwbwe‡Ølx cÖvš—wU wjwcW ¯—‡ii g‡a¨ _v‡K| c−vRgv †gg‡eªb 
Aa©Zij e‡j †cÖvwUb AYy¸‡jv Gi g‡a¨ 
bovPov Ki‡Z cv‡i| GB g‡Wj †gg‡eªb -
G Kv‡e©vnvB‡WªU Ges †cÖvwUb †_‡K Drcbœ 
wewfbœ `ªe¨vw` Drcbœ nq| wKQy wKQy `ªe¨vw` 
†Kv‡li wfZi †_‡K evB‡i †ei Ki‡Z Ges 
evB‡i †_‡K wfZ‡i cÖ‡ek Ki‡Z 
Kv‡e©vnvB‡Wª‡Ui Dcw¯’wZ †h AZ¨š— ¸i“Z¡c~Y© 
GB g‡Wj †mwU mg_©b K‡i| 

wPÎ 7.3 t `yB ¯—i wewkó c−vRgv †gg‡eªb  

c−vRgv †gg‡eªb -Gi †f`¨Zv  
c−vRgv †gg‡eªb †Kv‡li mvB‡Uvc−vR‡gi Pvwiw`‡K cvZjv c`©v ev wSj−xi gZ GKwU KvVv‡gv wnmv‡e _v‡K| GB 
†gg‡eªb Gi ga¨ w`‡qB wewfbœ e¯‘ wfZi †_‡K evB‡i Ges evB‡i †_‡K wfZ‡i ¯’vbvš—i nq, Z‡e c−vRgv †gg‡eªb 
†Kvb e¯‘i Rb¨ †f`¨ Avevi †Kvb e¯‘i Rb¨ A‡f`¨| †gg‡eª‡bi GB ˆewkó¨‡KB c−vRgv †gg‡eªb Gi †f`¨Zv ejv 
nq| GB †f`¨Zv AYyhvqx c−vRgv †gg‡eªb wZb iK‡gi n‡Z cv‡i †hgb t 
1. A‡f`¨ †gg‡eªb (Non-permeable membrane)- †h †gg‡eªb Gi wfZi w`‡q `ªve ev `ªveK †Kvb e¯‘B 

e¨vwcZ nqbv Zv‡K A‡f`¨ †gg‡eªb e‡j| 
2. †f`¨ †gg‡eªb (Permeable membrane)- †h †gg‡eªb Gi  wfZi w`‡q `ªve I `ªveK DfqB e¨vwcZ nq 

Zv‡K †f`¨ †gg‡eªb e‡j| 
3. Aa©‡f`¨ ev ˆelg¨g~jK †gg‡eªb (Semi-permeable membrane)- †h †gg‡eªb Gi ga¨ w`‡q `ªveK c`v_© 

e¨vwcZ nq wKš‘ `ªve c`v_© e¨vwcZ n‡Z cv‡ibv| GB †gg‡eªb GKmgq †h e¯‘i Rb¨ †f`¨ Avevi †mB GKB 
e¯‘i Rb¨ Ab¨mgq nq‡Zv A‡f`¨| GB Rb¨ c−vRgv †gg‡eªb‡K Aa©‡f`¨ ev ˆelg¨g~jK †gg‡eªb ev †e‡Q 
†bqvi ¶gZv m¤úbœ †gg‡eªb ejv nq| 

†gg‡eªb -Gi gva¨‡g cwienb 
†Kv‡li g‡a¨ wewfbœ ˆRe ivmvqwbK Kg©Kv‡Ûi Rb¨ wewfbœ c`v_© †Kv‡li evB‡i †_‡K wfZ‡i Ges wfZi †_‡K 
evB‡i cwievwnZ nq| c−vRgv †gg‡eªb Gi gva¨‡g wKfv‡e wewfbœ c`v_© †Kv‡li Af¨š—‡i cÖ‡ek K‡i G wb‡q A‡bK 
gZev` Av‡Q| wKQy wKQy e¯‘ e¨vc‡bi gva¨‡g cwievwnZ nq, wKQy c`v_© K¨vUvqb wewbgq cÖ_vq †hgb- H  Gi 
wewbg‡q K , OH

 Gi wewbg‡q Cl
 

 BZ¨vw`, wKQy c`v_© mywbw`©ó evn‡Ki gva¨‡g (mvaviYZ †cÖvwUb evnK) Ges 
wKQy wKQy c`v_© mvB‡Uv‡µvg evn‡Ki gva¨‡g cwievwnZ nq| 

c−vRgv †gg‡eªb Gi KvR  
1. †Kvl‡K wbw`©ó AvKvi `vb K‡i; 
2. †Kvl Gi Avf¨š—ixb mKj e¯‘‡K wN‡i iv‡L; 
3. evB‡ii mKj cÖwZK‚j Ae¯’v †_‡K Af¨š—ixY e¯‘‡K i¶v K‡i; 
4. †Kv‡li evB‡i Ges wfZ‡i c`v‡_©i ¯’vbvš—i wbqš¿Y I mgš^q K‡i; 
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5. wewfbœ e„n`vYy ms‡k−l Ki‡Z cv‡i; 
6. wewfbœ iKg Z‡_¨i wfwË wn‡m‡e KvR K‡i| 

mvims‡¶c 

♦ Rxe †`‡ni MVb Ges ˆRweK Kvh©vejxi GKK‡K †Kvl e‡j| 
♦ †hme †Kv‡l mywbw`©ó I mymsMwVZ, wbDwK¬qvm Ges Ab¨vb¨ A½vYy †hgb c−vw÷W (Dw™¢` †Kv‡l), 

gvB‡UvKwÛªqv, G‡Ûvc−vRwgK †iwUKzjvg, ivB‡ev‡Rvg, jvB‡mv‡Rvg, MwjwM ewW, †mw›UªIj BZ¨vw` meB 
mysMwVZ _v‡K Zv‡K cÖK…Z †Kvl e‡j| 

♦ GKwU Av`k© Dw™¢` †Kvl‡K cÖavb `ywU As‡k wef³, †hgb- †KvlcÖvPxi I †cÖv‡Uvc−v÷ ev †cÖv‡Uvc−vRg| 
♦ cÖwZwU Dw™¢`‡Kvl evB‡ii w`‡K †m wbR©xe Ro AveiYx w`‡q †ewóZ _v‡K Zv‡K †Kvl cÖvPxi e‡j| GwU 

mvaviYZ †mjy‡jvR w`‡q wbwg©Z| GQvov wjMwbb, wKDwUb, my‡ewib, KvBwUb BZ¨vw` _vK‡Z cv‡i| 
♦ †KvlcÖvPx‡ii bx‡P mg¯— †cÖv‡Uvc−vRg‡K wN‡i †h Aa©‡f`¨ c`©v _v‡K Zv‡K c−vRgv †gg‡cÖb e‡j| GwU 

mvaviYZ wjwcW I †cÖvwUb w`‡q MwVZ| 

cv‡VvËi g~j¨vqb- 1 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  wb‡æi Dw™¢`¸wji †KvbwU‡Z cÖK…Z †Kvl _v‡K? 
 K. e¨vK‡Uwiqvq  L. mvqv‡bve¨vK‡Uwiqvq 
 M. A¨vKwU‡bvgvB†KvUvq  N. meyR ˆkev‡j 

2|  mRxe e¯‘ bq †KvbwU? 
 K. c−vRgv †gg‡eªb  L. wbDwK¬qvm 
 M. †Kvl cÖvPxi  N. gvB‡UvKwÛªqv 

3|  c−vRgv †gg‡eªb -Gi Ae¯’vb †Kv_vq? 
 K. †Kvl cÖvPx‡ii evB‡i  L. mvB‡Uvc−vR‡gi Pviw`‡K 
 M. wbDwK¬qv‡mi Pvicv‡k  N. gvB‡UvKwÛªqvi Pvicv‡k 

4|  †Kvl cÖvPx‡ii KvR bq †KvbwU? 
 K. mv‡jvK ms‡k−l‡Yi gva¨‡g Lv`¨ ˆZwi Kiv| 
 L. †Kv‡li wfZ‡i I evB‡i Lv‡`¨i hvZvqvZ wbqš¿Y Kiv| 
 M. evB‡ii cÖwZK‚j cwi‡ek †_‡K †cÖv‡Uvc−vRg‡K i¶v Kiv| 
 N. †Kv‡li AvK…wZ cÖ`vb Kiv| 
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cvV 2 t wbDwK¬qvm I gvB‡UvKwÛªqv 
G cvV Aa¨qb †k‡l Avcwb 
♦ wbDwK¬qv‡mi msÁv w`‡Z cvi‡eb| 

♦ wbDwK¬qv‡mi MVb cÖK…wZ eY©bv Ki‡Z cvi‡eb| 

♦ wbDwK¬qv‡mi KvR D‡j−L Ki‡Z cvi‡eb| 

♦ gvB‡UvKbwÛªqvi MVb I KvR eY©bv Ki‡Z cvi‡eb| 

GKwU Dw™¢` †Kv‡li mRxe †cÖv‡Uvc−vR‡gi AZ¨š— ˆewkó¨c~Y© Ges Acwinvh© Ask n‡”Q wbDwK¬qvm| Aí msL¨K 
†Kvl Qvov cÖvq mKj RxweZ †Kv‡lB wbDwK¬qvm _v‡K| Avw` †Kv‡l myMwVZ wbDwK¬qvm bv _vK‡jI wbDwK¬I c`v_© 

_v‡K| ievU© eªvDb (Robert Brown) 1831 mv‡j AwK©‡Wi cvZvi †Kv‡l wbDwK¬qvm Avwe®‹vi I bvgKiY K‡ib| 

msÁv 
cÖK…Z †Kv‡li †cÖv‡Uvc−vRg Gi me‡P‡q ¯úó, Nb, A¯^”Q mRxe A½vYywU n‡”Q wbDwK¬qvm| 

msL¨v 
cÖwZ †Kv‡l mvaviYZ GKwU wbDwK¬qvm _v‡K| †Kvb †Kvb ˆkevj Ges QÎv‡Ki †Kv‡l eûmsL¨K wbDwK¬qvm _v‡K, 
†hgb, Vaucheria, Mucor BZ¨vw`| 

AvK…wZ  

wbDwK¬qvm mvaviYZ †MvjvKvi ev Dce„ËvKvi nq| Z‡e †Kvb †Kvb mgq Giv j¤^v, gy¸ivK…wZ, Aa©P›`ªvK…wZ, 
g~jvK…wZ, PvKwZ m`„k A_ev kvLvwš^Z n‡Z cv‡i| 

Ae¯’vb  

wbDwK¬qvm mvaviYZ †Kv‡li †K›`ª¯’‡j _v‡K wKš‘ cwiYZ †Kv‡l †KvlMnŸi eo n‡j wbDwK¬qvm mvB‡Uvc−vR‡gi 
evB‡ii w`‡K Ae¯’vb K‡i| 

AvqZb  

wbDwK¬qvm Gi AvqZb wewfbœ †Kv‡l wewfbœ iKg n‡Z cv‡i| Gi e¨vm mvaviYZ GK gvBµb ev Zvi †P‡qI Kg| 
mvaviYZ GwU GKwU †Kv‡li AvqZ‡bi 10-15% ¯’vb `Lj K‡i _v‡K| 

KvR  

wbDwK¬qvm †Kv‡li me ai‡bi Kvh©Kjv‡ci wbqš¿Y †K›`ª| GwU eskMZ ˆewkó¨mg~‡ni aviK A_©vr wbDwK¬qv‡mi 
gva¨‡g gvZvwcZvi Rb¥MZ ˆewkóvejx mš—vb‡`i g‡a¨ ¯’vbvš—wiZ nq| cÖK…Zc‡¶ wbDwK¬qvm Gi †fZ‡i †h 
†µv‡gv‡Rvg _v‡K ZvivB eskMZ ˆewkó¨mg~‡ni aviK| 

ivmvqwbK MVb 

wbDwK¬qvm cÖavYZ: wbDwK¬K A¨vwmW I †cÖvwUb w`‡q MwVZ| G‡Z wW-Aw· ivB‡ev wbDwK¬K GwmW ev DNA, mvgvb¨ 

cwigvY ivB‡ev wbDwK¬K A¨vwmW ev RNA, wn‡÷vb I †cÖvUvwgb RvZxq †cÖvwUb, wKQy cwigvY †Kv-GbRvBg, †Kv-

d¨vKUi, A¨vwmUvBj- CoA I Ab¨vb¨ Dcv`vb _v‡K| 
wbDwK¬qvm †fŠZfv‡e PviwU Ask wb‡q MwVZ (1) wbDwK¬qvi †gg‡eªb, (2) wbDwK¬Ic−vRg (3) wbDwK¬Ijvm Ges (4) 
†µv‡gv‡Rvg| †Kvl wefvR‡bi mgq B›Uvi‡dR Ae¯’vq wbDwK¬qvm‡K mwVKfv‡e Ave× I is Ki‡j D‡j−wLZ 
me¸‡jv Ask †`Lv hvq| wb‡P G‡`i msw¶ß eY©bv †`qv n‡jv| 



 evsjv‡`k Db¥y³ wek¦we`¨vjq  

Dw™¢`weÁvb 137 

wPÎ 7.4 t wbDwK¬qvm 

wbDwK¬qvi †gg‡eªb (Nuclear Membrane) 

†h mRxe I ¯^”Q c`©v w`‡q wbDwK¬qvm Ave„Z _v‡K Ges mvB‡Uvc−vRg †_‡K c„_K _v‡K Zv‡K wbDwK¬qvi †gg‡eªb 
e‡j| GB c`©v `yB ¯—i wewkó| cÖwZwU ¯—i cÖvq 90A0

 cyi“ Ges ¯—i `ywUi gvSLv‡bi cyi“Z¡ cÖvq 100-150A0| 
Dc‡ii ¯—iwU AmsL¨ wQ`ªhy³ Ges bx‡Pi ¯—iwU wQ`ªwenxb| wQ`ª¸‡jv‡K wbDwK¬qvi iÜ« (nuclear pore) e‡j| 
cÖwZwU i‡Üªi Af¨š—‡i AvUwU e„ËvKvi †QvU †QvU KYv Aew¯’Z| Gme KYvi Dcw¯’wZi Kvi‡Y iÜ«¸‡jv msKzwPZ I 
cÖmvwiZ n‡Z cv‡i| ivmvqwbKfv‡e †gg‡eªbwU †cÖvwUb I wjwcW w`‡q MwVZ| 

KvR 
1. GwU wbDwK¬qvm‡K mvB‡Uvc−vRg n‡Z wew”Qbœ iv‡L| 
2. GwU wbDwK¬qvi e¯‘‡K msi¶Y K‡i| 
3. Gi wQ‡`ªi gva¨‡g wbDwK¬qvm I mvB‡Uvc−vR‡gi g‡a¨ †hvMv‡hvM I wewfbœ c`v‡_©i Av`vb-cÖ`vb wbqwš¿Z nq|  
4. Avš—c−vRgxq RvwjKvi mv‡_ wbDwK¬qvm‡K mshy³ iv‡L| 

wbDwK¬Ic−vRg (Nucleoplasm) 

wbDwK¬qv‡mi wfZ‡i wbDwK¬qvi †gg‡eªb w`‡q Ave„Z ¯^”Q, Nb, `vbv`vi I †Rjxi gZ Aa©Zij c`v_©B n‡”Q 
wbDwK¬Ic−vRg ev K¨vwiIwjg&d&| wbDwK¬Ic−vRg †cÖvwUb RvZxq c`v_© w`‡q ˆZwi| GQvovI GLv‡b wewfbœ ai‡bi 
GbRvBg I LwbR jeY _v‡K| 

KvR 
1. GwU wbDwK¬Ijvm I †µv‡gv‡Rvg aviY K‡i| 
2. †Kv‡li mKj ˆRweK KvR wbqš¿Y K‡i| 

wbDwK¬Ijvm (Nucleolus) 

wbDwK¬qvm Gi wfZ‡i Aew¯’Z ¶z`ª, A‡c¶vK…Z Nb, †MvjvKvi e¯‘wU n‡”Q wbDwK¬Ijvm| 1781 Lªxóv‡ã weÁvbx 
d›Uvbv (Fontana) GwU me©cÖ_g Avwe¯‹vi Ki‡jI 1840 mv‡j Gi bvgKiY K‡ib evDg¨vb (Bowman)| 

wbDwK¬Ijv‡mi AvKvi †Kv‡li Kg©¶gZvi Dci wbf©i K‡i| mvaviYZ cÖ‡Z¨K †Kv‡l GKwU wbDwK¬Ijvm _v‡K Z‡e 
cÖRvwZ †f‡` Gi msL¨v `yB ev Gi †ewkI n‡Z cv‡i| †hme †Kvl AwaK gvÎvq †cÖvwUb ms‡k−l K‡i †mme †Kv‡l 
wbDwK¬Ijvm eo Ges GKvwaK nq| wbDwK¬Ijvm wbw`©ó †µv‡gv‡Rv‡gi wbw`©ó As‡k mshy³ _v‡K| †µv‡gv‡Rv‡gi †h 
¯’vbwU‡Z GwU jvMv‡bv _v‡K †m ¯’vbwU‡K m¨v‡UjvBU (satellite ev SAT) e‡j| wbDwK¬Ijvm enbKvix 
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†µv‡gv‡RvgwU‡K SAT- †µv‡gv‡Rvg e‡j| †Kvl wefvR‡bi †gUv‡dR `kvq wbDwK¬Ijvm A`„k¨ nq Ges wefvRb 
†k‡l cÖwZwU AcZ¨ wbDwK¬qv‡m wbDwK¬Ijv‡mi Avwef©ve N‡U| 

MVb 
wbDwK¬Ijvm‡K mvaviYZ Zš‘gq, `vbv`vi Ges g¨vwUª· -G wZb As‡k fvM Kiv hvq| 

ivmvqwbK MVb 
wbDwK¬Ijv‡mi cÖavb ivmvqwbK Dcv`vb †cÖvwUb, RNA Ges mvgvb¨ DNA, GQvovI wewfbœ GbRvBg, mvgvb¨ 
wjwcW, I wewfbœ cÖKvi LwbR jeY _v‡K| 

KvR  
1. wbDwK¬Ijvm wbDwK¬K A¨vwmW -Gi fvÛvi wnmv‡e KvR K‡i| 
2. ivB‡ev‡Rvg cÖ¯‘Z K‡i| 
3. †cÖvwUb I RNA ms‡k−l K‡i| 
4. wRb n‡Z wbw`©ó evZ©v MÖnb K‡i I mvB‡Uvc−vR‡g †cÖiY K‡i| 

wbDwK¬qvi †iwUKzjvg ev †µvgvwUb Zš‘ (nuclear reticulum or chromatin-fibre) wbDwK¬Ic−vR‡g fvmgvb 
Ae¯’vq mi“, j¤^v I c¨vPv‡bv m~Zvi gZ As‡ki †h RvwjKv †`Lv hvq Zv‡K wbDwK¬qvi †iwUKzjvg, †µvgvwUb Zš‘ ev 
†µv‡gv‡Rvg e‡j| †Kvl wefvRb Gi mgq GB RvwjKvi cÖwZwU m~ÎK c„_K n‡q wbw`©ó AvK…wZ aviY K‡i Ges m~² 
G m~ÎKB n‡”Q †µv‡gv‡Rvg| we‡kl iÄK c×wZ e¨envi Ki‡j AYyex¶Y h‡š¿i mvnv‡h¨ wefvRbiZ †Kv‡l 
†µv‡gv‡Rvg †`Lv hvq| GB †µv‡gv‡RvgB wbDwK¬qv‡mi me‡P‡q ¸i“Z¡c~Y© Ask, KviY GwU Rx‡ei eskMZ 
ˆewkóvejx aviY K‡i| cÖ‡Z¨K †Kv‡li wbDwK¬qv‡m cÖRvwZ †f‡` wbw`©ó msL¨K †µv‡gv‡Rvg _v‡K| †µv‡gv‡Rvg Gi 
msw¶ß weeiY bx‡P †`Iqv n‡jv| 

†µv‡gv‡Rvg (Chromosome) 

1875 Lªxóv‡ã ÷ªvmeyM©vi (Strasburger) †µv‡gv‡Rvg 
Avwe®‹vi K‡ib Z‡e wZwb Gi bvgKiY K‡ibwb| 1888 Lªxóv‡ã 
Iqvj †Wqvi Ô†µv‡gv‡RvgÕ kãwU e¨envi K‡ib| 

MVb 
gvB‡Uvwmm cÖwµqvq †Kvl wefvR‡bi †gUv‡dR ch©v‡q 
†µv‡gv‡Rv‡gi MVb mePvB‡Z fvj †evSv hvq| GB mg‡q GKwU 
Av`k© †µv‡gv‡Rv‡g †h me Ask †`Lv hvq bx‡P Zv eY©bv Kiv 
n‡jv| 

 

 

 

 

 

 

wPÎ 7.5 t †µv‡gv‡Rv‡gi MVb 

1. †µv‡gv‡bgv (Chromonema) t †gUv‡dR `kvq †µv‡gv‡Rvg j¤^vjw¤^fv‡e †h `yÕwU As‡k wef³ _v‡K Zv‡`i 
cÖwZwU‡K †µvgvwUf (chromatid) e‡j| cÖwZwU †µvgvwUW j¤^vjw¤^fv‡e `ywU ev PviwU m~Îer Ask wb‡q 
MwVZ| GiKg GKwU As‡ki bvg †µv‡gv‡bgv (eûeP‡b †µv‡gv‡bgvUv)| 

2. †m‡›Uªvwgqvi (Centromere) t gvB‡UvwUK †gUv‡d‡R cÖ‡Z¨K †µv‡gv‡Rv‡g †h †MvjvKvi eY©nxb ¯’vb †`Lv 
hvq †mwUB n‡”Q †m‡›Uªvwgqvi| G‡K cÖv_wgK Kzb&Pb (primary constriction) ejv nq| mvaviYZ cÖwZ 
†µv‡gv‡Rv‡g GKwU gvÎ †m‡›Uªvwgqvi _v‡K| wKš‘ †Kvb †Kvb †¶‡Î `yB ev AwaK _vK‡Z cv‡i| †µv‡gv‡Rv‡gi 
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g‡a¨ G‡`i Ae¯’vb wewfbœ iKg| †m‡›Uªvwgqvi -Gi Ae¯’vb Gi Dci wfwË K‡i †µv‡gv‡Rvg‡K Pvi fv‡M fvM 
Kiv nq| 

3. evû (Arm) t †m‡›Uªvwgqv‡ii cv‡ki Ask‡KB evû ejv nq| 

4. ewntc`©v ev c¨vwjK&j& (Pallicle) t Av‡M aviYv Kiv n‡Zv †µv‡gv‡Rvg Gi c`v_©mg~n GKwU ewntc`©v w`‡q 
Ave„Z _v‡K wKš‘ B‡jKUªb AYyex¶Y h‡š¿ Gi †Kvb Aw¯—Z¡ cvIqv hvqwb| 

5. avÎ ev g¨vwUªKm (Matrix) t Av‡M aviYv Kiv n‡Zv †h †µv‡gv‡bgvUv ewntc`©v w`‡q Ave„Z Ae¯’vq GKwU 
Zij avÎ ev g¨vwUª· G fvmgvb _v‡K| wKš‘ B‡jKUªb AYyex¶Y h‡š¿ Gi Aw¯—Z¡ cÖgvwYZ nqwb| 

6. †µv‡gvwgqvi (Chromomere) t wg‡qvwmm Gi †cÖv‡dR-1 Gi c¨vKvBwUb Dc-ch©v‡q †µv‡gv‡Rv‡g †h ¶z`ª 
¶z`ª `vbvi gZ AÂj †`Lv hvq Zv‡`i †µv‡gvwgqvi e‡j| G‡`i gvB‡Uvwmm cÖwµqvi †µv‡gv‡Rvg †`Lv 
hvqbv| †µv‡gv‡bgv ¯’v‡b ¯’v‡b AwaK KzÛwjZ nIqvi d‡j †µv‡gvwgqv‡ii m„wó nq| 

7. †U‡jvwgqvi (Telomere) t †µv‡gv‡Rv‡gi cÖwZ cÖv‡š— GKwU K‡i we›`y Av‡Q e‡j g‡b Kiv nq| Gi Ae¯’vb 
Gi d‡j †µv‡gv‡Rvg cÖvš— ci¯úi mshy³ nqbv| 

8. †m‡KÛvix Kzb&Pb (Secondary constriction) t †µv‡gv‡Rv‡g †m‡›Uªvwgqvi Qvov Ab¨ Kzb&Pb _vK‡j Zv‡K 
†m‡KÛvix Kzb&Pb e‡j| SAT bv‡g †MŠY KzÂb wbDwK¬Ijvm MV‡b mvnvh¨ K‡i| m¤¢eZ GB msKzwPZ ¯’v‡b 

DNA AYy Aí KzÛwjZ _v‡K| 

9. mv‡UjvBU (Satellite) t †µv‡gv‡Rv‡gi GKcÖv‡š— †m‡KÛvix Kzb&Pb _vK‡j Kzb&Pb msjMœ ¶z`ª AskwU‡K 
m¨v‡UjvBU e‡j| 

10. BD‡µvgvwUb I †n‡U‡iv‡µvgvwUb (Euchromatin and HeteroChromatin) t †µv‡gv‡Rvg MVbKvix 
DNA, RNA, †cÖvwUb cÖf…wZ wbDwK¬qvi c`v_©‡K n‡”Q †µvgvwUb| †µv‡gv‡Rv‡g Giv BD‡µvgvwUb Ges 
†n‡U‡iv‡µvgvwUb wnmv‡e Ae¯’vb K‡i| we‡kl iÂK c`v‡_© iwÄZ Kivi ci †µv‡gv‡Rv‡gi †h AÂj nvjKv 
is aviY K‡i Zv‡K BD‡µvgvwUb Avi †h AÂj Mvp is aviY K‡i Zv‡K †n‡U‡iv‡µvgvwUb e‡j| 

ivmvqwbK MVb 
†µv‡gv‡Rvg Gi ivmvqwbK MVb †ek RwUj, G‡Z DNA, RNA, wn‡÷vb I bb-wn‡÷vb RvZxq †cÖvwUb, K‡qK 
ai‡bi GbRvBg, wjwcW, K¨vjwmqvg I g¨vM‡bwmqvg Avqb I ¯^í cwigv‡Y Ab¨vb¨ Avqb _v‡K| 

KvR 
1. †µv‡gv‡Rvg eskMwZi ˆewkó¨mg~‡ni aviK I evnK| 
2. †cÖvwUb ms‡k−lY wbqš¿Y K‡i| 

gvB‡UvKwÛªqv (Mitochondria) 

RxweZ cÖvq mKj †Kv‡li mvB‡Uvc−vR‡gi wfZi wew¶ßfv‡e Aew¯’Z `ÛvKvi, †MvjvKvi, e„ËvKvi A_ev ZviKvKvi 
_wji gZ †h mRxe e¯‘ _v‡K Zv‡K gvB‡UvKbwÛªqv (GKeP‡b gvB‡UvKwÛªqb) e‡j| GLv‡b †µem Pµ, d¨vwU 
A¨vwmW Pµ, B‡jKUªb UªvÝ‡cvU© cÖwµqv msMwVZ nq| Gi †fZ‡i †h kw³ Drcbœ nq Zv w`‡q Rxe Zvi me ai‡bi 
ˆRweK KvRKg© cwiPvjbv K‡i| GRb¨ gvB‡UvKwÛªqv‡K †Kv‡li ÔcvIqvi nvDmÕ (power house of cell) ejv 
nq| 1894 Lªxóv‡ã Aëg¨vb (Altman) gvB‡UvKwÛªqvi Dcw¯’wZ Avwe®‹vi K‡ib wKš‘ 1897 mv‡j †eÛv 
(Benda) Gi bvgKiY K‡ib| 
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 wPÎ 7.6 t  B‡jKUªb gvB‡Uªvm‡Kv‡c `„ó gvB‡UvKwÛªqvi ˆ`N©¨‡”Q` 
  (K) Aa©vsk wÎgvwÎK, (L) cvZjv ˆ`N©¨‡”Q` 

msL¨v t cÖRvwZ †f‡` I cÖKvi †f‡` cÖwZ †Kv‡l gvB‡UvKwÛªqv GK n‡Z eû msL¨K n‡Z cv‡i| mvaviYZ cÖwZ 
†Kv‡l 300-400 gvB‡UvKwÛªqv _v‡K| 

AvKvi t AvK…wZ‡Z Giv `ÛvKvi, †MvjvKvi, e„ËvKvi Aš‘Kvi, ZviKvKvi, KzÛjx AvKvi n‡Z cv‡i| 

AvqZb t AvKvi †f‡` gvB‡UvKwÛªqvi AvqZb wewfbœ iKg| e„ËvKvi gvB‡UvKwÛªqb Gi e¨vm 0.2 †_‡K 2.0 
gvBµb| m~ÎvKvi gvB‡UvKwÛªqb 40 gvBµb †_‡K 70 gvBµb I `ÛvKvi gvB‡UvKwÛªqb Gi ˆ`N©¨ 9 gvBµb I 
cÖ¯’ 0.5 gvBµb n‡Z cv‡i| 

MVb t cÖwZwU gvB‡UvKwÛªqb `yB¯—i †gg‡eªb (wSj−x ev c`©v) w`‡q Ave„Z| GB †gg‡eªb `ywU †cÖvwUb I wjwcW w`‡q 
ˆZix| Ges 60-70A0

 cyi“| †gg‡eªb `ywUi gv‡S 60-80 A0
 cÖk¯— duvK _v‡K| GB duvK‡K †cwigvB‡UvKwÛªqvj 

duvK (perimitochondrial space) ev ewn¯— K¶ ejv nq| evB‡ii †gg‡eªbwU gm„Y wKš‘ †fZ‡ii †gg‡eªbwU 
†K‡›`ªi w`‡K A‡bK fuvRwewkó| GB fuvR¸‡jv‡K wµw÷ (cristae, GKeP‡b crista) e‡j| wfZ‡ii †gg‡eªb w`‡q 
Ave× AÂj‡K g¨vwUª· (matrix) ev Avf¨š—ixY K¶ ejv nq| wµw÷i Dc‡ii Pvicv‡k †QvU †QvU me„š—K `vbv 
†`Lv hvq| G¸‡jv‡K Aw·‡Rvg (oxysome) e‡j| cÖwZwU Aw¶‡Rvg Gi wZbwU Ask h_v wfwË (base), e„š— 
(stalk) I g¯—K (head)| k¦mb Gi Rb¨ cÖ‡qvRbxq GbRvBg ATP-synthases G‡Z _v‡K Ges GLv‡b ATP 

ms‡k−wlZ nq I mg¯— wµw÷e¨vcx B‡jKUªb UªvÝ‡cvU© wm‡÷g (ETS) _v‡K| 

ivmvqwbK MVb 
†cÖvwUb, wjwcW, RNA, mvgvb¨ cwigvY DNA, wewfbœ ai‡bi GbRvBg, †Kv-GbRvBg BZ¨vw` _v‡K| 

KvR 
1. †Kv‡li hveZxq ˆRweK Kv‡Ri Rb¨ kw³ Drcv`b K‡i| 
2. k¦mb Kv‡Ri Rb¨ wewfbœ ai‡bi GbRvBg I †Kv-GbRvBg aviY K‡i| 
3. k¦mb Gi wewfbœ ch©vq †hgb- †µem Pµ, B‡jKUªb cwienb, Aw·‡WwUf dm‡dvivB‡jkb BZ¨vw` GLv‡b 

m¤úbœ nq| 
4. wKQy cwigvY DNA I RNA Drcbœ K‡i Ges †øn wecv‡K AskMÖnY K‡i| 
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mvims‡¶c 

♦ cÖK…Z †Kv‡li †cÖv‡Uvc−vR‡gi me‡P‡q ¯có, Nb mRxe Av½vYywU n‡”Q wbDwK¬qvm, GwU †Kv‡li meai‡Yi 
Kvh©Kjvc‡K wbqš¿Y K‡i| cÖwZ †Kv‡l mvaviYZ GKwU †MvjvKvi ev Dce„ËvKvi wbDwK¬qvm _v‡K| 

♦ †h mRxe, ¯^PQ c`©v w`‡q wbDwK¬qvm Ave„Z _v‡K Zv‡K wbDwK¬qvi †gg‡eªb e‡j| GwU `yB ¯—i wewkó Ges 
†cÖvwUb I wjwcW w`‡q MwVZ| 

♦ wbDwK¬qv‡mi wfZ‡i wbDwK¬qvi †gg‡eªb w`‡q Ave„Z ¯^”Q, Nb, `vbv`vi †Rjxi gZ Aa©Zij c`v_©wU n‡”Q 
wbDwK¬Ic−vRg| wbDwK¬Ic−vRg †cÖvwUb w`‡q MwVZ| GQvov wewfbœ GbRvBg I LwbR jeY w`‡q MwVZ| 

♦ wbDwK¬qv‡mi wfZ‡i Aew¯’Z ¶z`ª, A‡c¶vK…Z Nb, †MvjvKvi e¯‘wU n‡PQ wbDwK¬Ijvm| Gi cÖavb Dcv`vb 
n‡PQ †cÖvwUb, RNA Ges mvgvb¨ DNA| 

♦ wbDwK¬Ic−vR‡g fvmgvb mi“, j¤^v, c¨vPv‡bv m~Zvi gZ As‡ki †h RvwjKv †`Lv hvq Zv‡K wbDwK¬qvi 
†iwUKzjvg, †µvgvwUb Zš‘ ev †µv‡gv‡Rvg e‡j| †µv‡gv‡Rvg †µv‡gv‡bgv, †m‡›Uªvwgqvi, evû, c¨vwjKj, 
g¨vwUª· †µv‡gvwgqvi m¨v‡UjvBU BZ¨vw` wb‡q MwVZ| 

♦ mvB‡Uvc−vR‡gi wfZi wew¶ßfv‡e Aew¯’Z `ÛvKvi, †MvjvKvi, e„ËvKvi †h mRxe e¯‘ _v‡K Zv‡K 
gvB‡UvKwÛªqv e‡j| cÖwZwU gvB‡UvKwÛªqb `yB¯—i †gg‡eªb w`‡q Ave„Z| 

cv‡VvËi g~j¨vqb- 2 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  mymsMwVZ wbDwK¬qvmhy³ †Kvl‡K wK ejv nq? 
 K. Avw` †Kvl  L. cÖK…Z †Kvl 
 M. †`n †Kvl  N. Rbb †Kvl 

2|  †µv‡gv‡Rvg †Kv_vq _v‡K? 
 K. wbDwK¬qvi †gg‡eªb-G  L. wbDwK¬Ijvm-G 
 M. G‡Ûvc−vRwgK †iwUKzjvg-G  N. wbDwK¬Ic−vRg-G 

3|  wbDwK¬qvm †fŠZfv‡e mvaviYZ KqwU Ask wb‡q MwVZ? 
 K. GKwU  L. `yBwU 
 M. wZbwU  N. PviwU 

4|  gvB‡Uvwmm cÖwµqvq †µv‡gv‡Rg‡K me‡P‡q fvj †`Lv hvq †Kvb ch©v‡q? 
 K. B›Uvi‡dR  L. †cÖv‡dR 
 M. †gUv‡dR  N. A¨vbv‡dR 

5|  †m‡›Uªvwgqvi wK‡mi Ask? 
 K. gvB‡UvKwÛªqv  L. c−vw÷W 
 M. †µv‡gv‡Rvg  N. ivB‡ev‡Rvg 

6|  †Kv‡li ÔcvIqvi nvDmÕ ejv nq Kv‡K? 
 K. wbDwK¬qvm‡K  L. mvB‡Uvc−vRg‡K 
 M. gvB‡UvKwÛªqv‡K  N. †K¬v‡ivc−v÷‡K 

7|  wµw÷ wK‡mi Ask? 
 K. gvB‡UvKwÛªqv  L. c−vRgv †gg‡eªb  
 M. †Kvl cÖvPxi  N. wbDwK¬qvi †gg‡eªb 
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cvV- 3 t c−vw÷W I G‡Ûvc−vRwgK †iwUKzjvg 
G cvV Aa¨qb †k‡l Avcwb 
♦ c−vw÷‡Wi msÁv wjL‡Z cvi‡eb| 
♦ c−vw÷‡Wi MVb D‡j−L Ki‡Z cvi‡eb| 
♦ Gi KvR ej‡Z cvi‡eb| 
♦ G‡Ûvc−vRwgK †iwUKzjv‡gi MVb eY©bv Ki‡Z cvi‡eb| 
♦ Gi KvR D‡j−L Ki‡Z cvi‡eb| 

c−vw÷W (Plastid) 

†Kv‡li mvB‡Uvc−vR‡g Aew¯’Z wewfbœ A½vYyi g‡a¨ c−vw÷W me‡P‡q eo| AwaKvsk e¨vK‡Uwiqv, bxjvf-meyR ˆkevj, 
úvBg †gvì, QÎvK Qvov me Dw™¢‡`B c−vw÷W _v‡K| 1886 Lªxóv‡ã G.Gd.Wwe−D wk¤úvi (A.F.W. Schimper) 

me©cÖ_g c−vw÷W Avwe®‹vi Ges bvgKiY K‡ib|  

AvKvi  
c−vw÷W Gi AvK…wZ wewfbœ iKg| D”P †kªYxi Dw™¢‡` mvaviYZ _vjvi gZ AvK…wZi c−vw÷W _v‡K| GQvov †MvjvKvi, 
wW¤^vKvi, †cqvjvKvi, ZviKvKvi, mwc©jvKvi, RvwjKvKvi, wdZvKvi ev AvswUi AvKvi BZ¨vw` n‡q _v‡K| 

AvqZb 
c−vw÷‡Wi AvqZb cwieZ©bkxj| mvaviYZ 4-6 gvBµb j¤^v Ges 1-3 gvBµb cyi“| 
c−vw÷W cÖavbZ `yB cÖKvi, h_v- (1) wjD‡Kvc−v÷ (2) †µv‡gvc−v÷  

wjD‡Kvc−v÷ (Leucoplast) 

Giv eY©nxb c−vw÷W| g~j, f‚wbæ¯’ KvÛ cÖf…wZ †h me AÂ‡j m~‡h©i Av‡jv †cuŠQvq bv †mLv‡b wjD‡Kvc−v÷ _v‡K| 
Av‡jvi ms¯ú‡k© G‡j Giv †K¬v‡ivc−v÷ ev †µv‡gvc−v‡÷ iƒcvš—wiZ nq| kK©iv †_‡K †k¦Zmvi RvZxq Lv`¨ ˆZwi I 
Lv`¨ mÂq KivB G‡`i cÖavb KvR| †hme wjD‡Kvc−v÷ ÷vP© ev †k¦Zmvi RvZxq Lv`¨ mÂq K‡i Zv‡`i 
A¨vgvB‡jvc−v÷ (amyloplast), hviv Pwe© RvZxq Lv`¨ mÂq K‡i Zv‡`i Bwj‡qvc−v÷ (elaeoplast) Ges hviv 
†cÖvwUb mÂq K‡i Zv‡`i A¨vwjD‡ivc−v÷ (aleuroplast) e‡j| 

†µv‡gvc−v÷ (Chromoplast) 

†µv‡gvc−v÷ meyR ev Ab¨vb¨ e‡Y©i nq| meyR n‡j Zv‡K †K¬v‡ivc−v÷ Ges Ab¨vb¨ is‡qi n‡j Zv‡K †µv‡gvc−v÷ 
e‡j| dz‡ji cvcwo, iwOb dj, exR, iwOb g~j BZ¨vw`‡Z †µv‡gvc−v÷ _v‡K| †µv‡gvc−v÷ Gi Dcw¯’wZi Kvi‡Y 
dzj, cvZv, dj iwOb I my›`i nq Ges civMvq‡bi Rb¨ Ges dj I exR Gi wemiY Gi Rb¨ KxUcZ½ I cÖvYx 
AvKl©Y K‡i| 

†K¬v‡ivc−v÷ (Choloroplast) 

meyR is‡qi c−vw÷WB n‡”Q †K¬v‡ivc−v÷| †K¬v‡ivc−v÷ Dw™¢‡`i AZ¨š— ¸i“Z¡c~Y© AsM| Dw™¢‡`i meyR A‡½ †hgb 
cvZv, KwP KvÛ KuvPv dj BZ¨vw`‡Z G‡`i cvIqv cvq| G‡Z †K¬v‡ivwdj- a (choorophyll-a), †K¬v‡ivwdj- b 

(chlorophyll- b), K¨v‡ivwUb (carotene) I Rv‡š’vwdj (xanthophyll) bv‡g wcM‡g›U _v‡K| Z‡e 
†K¬v‡ivwdj AwaK gvÎvq _vKvi Kvi‡Y Giv meyR| GB K‡qKwU iÄK c`v_© QvovI KZK¸wj Ab¨ cÖKv‡ii 
†K¬v‡ivwdj cvIqv hvq| wKQy e¨vK‡Uwiqvq GK we‡kl ai‡bi †K¬v‡ivwdj cvIqv hvq Zv‡`i e¨vK‡UwiI‡K¬v‡ivwdj 
e‡j| 

msL¨v 
cÖwZ †Kv‡l G‡`i msL¨v GK ev GKvwaK| D”P †kªYxi Dw™¢‡` cÖwZ †Kv‡l 10 †_‡K 40wU †K¬v‡ivc−v÷ _v‡K| 

AvK…wZ 
D”P †kªYxi Dw™¢` †Kv‡l †K¬v‡ivc−v÷ mvaviYZ †j‡Ýi gZ| wbæ †kªYxi Dw™¢‡` wewfbœ AvKv‡ii, †hgb †cqvjvKvi, 
mwc©jvKvi, RvwjKvKvi, ZviKvKvi, AvswU AvKvi nq| 
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AvqZb 
†jÝ AvK…wZi †K¬v‡ivc−v÷ Gi e¨vm mvaviYZ 3.5 gvBµb| 

DrcwË 
wbæ‡kªYxi Dw™¢‡` cyiv‡bv †K¬v‡ivc−v÷ wefvR‡bi gva¨‡g bZzb †K¬v‡ivc−v÷ Gi m„wó nq| D”P †kªYxi Dw™¢‡` Avw` 
c−vw÷W †_‡K G‡`i DrcwË nq| Avw` c−vw÷W 0.5 gvBµb e¨vm wewkó GKwU †MvjvKvi e¯‘| cÖwZwU Avw` c−vw÷‡W 
Nb †÷ªvgv GKwU `yB ¯—i wewkó c`©v w`‡q Ave„Z _v‡K| m~h©v‡jv‡Ki Dcw¯’wZ‡Z †K¬v‡ivwdj m„wó nIqv‡Z Avw` 
c−vw÷W †K¬v‡ivc−v‡÷ cwiYZ n‡Z _v‡K| Avw` c−vw÷‡Wi AveiYxi wfZ‡ii ¯—i n‡Z †dv¯‹v (vesicles) †ei nq 
Ges g¨vwUª‡· mgvš—ivjfv‡e mw¾Z nq| G¸‡jv wgwjZ n‡q GKwU j¨v‡gjx ˆZwi K‡i| wKQy wKQy ¯’v‡b j¨v‡gjx 
MÖvbvg ˆZwi K‡i Ges wKQy ¯’v‡b wewfbœ MÖvbvi g‡a¨ ms‡hvM m„wó K‡i| Gfv‡e Avw` c−vw÷W n‡Z bZzb †K¬v‡ivc−v÷ 
Gi m„wó nq| 

MVb 
†K¬v‡ivc−v÷ Gi MVb †ek RwUj| GwU mvaviYZ wZbwU Ask wb‡q MwVZ| h_v- (1) AveiYx ev †gg‡eªb (2) †÷ªvgv 
I (3) MÖvbv  

wPÎ 7.7 t †K¬v‡ivc−v÷ -Gi MVb 
 

1. Aveibx ev †gg‡eªb (Membrane) t cÖwZwU †K¬v‡ivc−v÷ GKwU `yB ¯—i wewkó Aa©‡f`¨ †gg‡eªb w`‡q Ave„Z 
_v‡K| GwU wjwcW I †cÖvwUb w`‡q MwVZ Ges 50A0

 cyi“| †gg‡eªb `yÕwUi gvSLv‡b 100-300A0
 cÖk¯— duvK 

_v‡K| c`©vwU †K¬v‡ivc−v÷ Gi Af¨š—i¯’ e¯‘mg~n‡K i¶v K‡i Ges †K¬v‡ivc−v÷ Gi wfZ‡i I evB‡i wewfbœ 
e¯‘i hvZvqvZ wbqš¿Y K‡i| 

2. †÷ªvgv (Stroma) t †gg‡eªb ev AveiYx w`‡q Ave„Z ¯^”Q, `vbv`vi, Aa©Zij c`v_©wU n‡”Q †÷ªvgv| GwU 
MÖvbvi g¨vwUª· wnmv‡e KvR K‡i| GLv‡b wjwcW, †cÖvwUb, GbRvBg BZ¨vw` _v‡K| 

3. MÖvbv (Grana) t †÷ªvgvi g‡a¨ myweb¨¯— Ae¯’vq eû msL¨K PvKwZi gZ MVb _v‡K| G‡`i _vBjvK‡qW ev 
MÖvbvg Pµ (thailakoid) e‡j| GB _vBjvK‡qW GKwUi ci GKwU cici mvRv‡bv _v‡K| _vBjvK‡qW Ges 
GB MVb‡K MÖvbvg (granum, eûeP‡b MÖvbv) e‡j| MÖvbvg¸‡jvi AvqZb 0.3-1.7 gvBµb| cÖwZwU 
_vBjvK‡qW `yB ¯—i wewkó wSj−x w`‡q Ave„Z| †K¬v‡ivc−v‡÷ mvaviYZ 40-60wU MÖvbv _v‡K| `yÕwU cvkvcvwk 
MÖvbvi wKQy msL¨K _vBjvK‡qW ev MÖvbvg Pµ m~² bvwjKv w`‡q hy³ _v‡K| G¸‡jv‡K †÷ªvgv j¨v‡gjx 
(stroma lamellae, GKeP‡b †÷ªvgv j¨v‡gjvg) e‡j| _vBjvKv‡qW Gi †gg‡eªb Gi wfZ‡ii Mv‡q 
†Kvqv‡›Uv‡Rvg bvgK e¯‘ _v‡K| cÖwZwU †Kvqv‡›Uv‡Rvg G †K¬v‡ivwdj- a, †K¬v‡ivwdj- b, K¨v‡ivwUb, 
R¨v‡š’vwdj, dm‡dvwjwcW, mvj‡dvwjwcW, KzB‡bvb Ges wewfbœ ai‡bi GbRvBg _v‡K| †Kvqv‡›Uv‡RvgB n‡jv 
mv‡jvK ms‡k−l‡Yi Av‡jvK ivmvqwbK wewµqvi ¶z`ªZg GKK| †K¬v‡ivc−v‡÷ Zvi wbR¯^ wW.Gb.G. I 
ivB‡ev‡Rvg _v‡K| 
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KvR 
1. mv‡jvK ms‡k−lY cÖwµqvq Kve©b-WvB-A·vBW I cvwbi mvnv‡h¨ kK©iv cÖ¯‘Z Kiv| 
2. Gi cÖ‡qvR‡b †cÖvwUb, wbDwK¬wqK A¨vwmW ˆZwi Kiv| 
3. m~h©v‡jv‡Ki mvnv‡h¨ ADP †K ATP †Z (d‡Uvdm‡dvivB‡jkb) iƒcvš—wiZ Kiv Ges NADP †K 

NADPH2 †Z i“cvš—wiZ Kiv| 
4. GbRvBg Gi mvnv‡h¨ †cÖvwUb I †øn RvZxq Lv`¨ ˆZwi Kiv| 

G‡Ûvc−vRwgK †iwUKzjvg (Endoplasmic Reticulum) cwiYZ †Kv‡li mvB‡Uvc−vR‡g Rvj -Gi gZ we¯—…Z 
cvZjv c`©vhy³ bjvKvi ev †MvjvKvi A½vYy‡K G‡Ûvc−vRwgK †iwUKzjvg e‡j| 1945 Lªxóv‡ã K.R. Porter Ges 
Zuvi mnKg©xMY GwU Avwe®‹vi K‡ib| 

DrcwË 
mvB‡Uvc−vRgxq †gg‡eªb, wbDwK¬qvi †gg‡eªb ev c−vRgv †gg‡eªb †_‡K G‡`i DrcwË nq| 

cÖKvi  
G‡Ûvc−vRwgK †iwUKzjvg Gi c„ô‡`k (surface) `yB cÖKvi t Agm„Y Ges gm„Y| Avm‡j c`©vwU wb‡R Agm„Y bq| 
ivB‡ev‡Rvg Gi Dcw¯’wZi Kvi‡Y Agm„Y nq A_©vr †hme †iwUKzjvg Gi Mv‡q ivB‡ev‡Rvg _v‡K Zv‡`i Agm„Y Ges 
ivB‡ev‡Rvg wenxb †iwUKzjvg‡K gm„Y G‡Ûvc−vRwgK †iwUKzjvg e‡j| 

MVb 
AvKvi I MVb AYyhvqx G‡Ûvc−vRwgK †iwUKzjvg wZb iKg t 

1. wm÷viwb (Cisternae) t Giv j¤^v, P¨vÞv, AkvLvwš^Z, b‡ji gZ| G‡`i e¨vm mvaviYZ 40-50 wgwj 
gvBµb| mvB‡Uvc−vR‡g mgvš—ivjfv‡e web¨¯— _v‡K| 

2. †fwmKj&m& (Vesicles) t Giv †MvjvKvi ev wW¤^vKvi| mvaviYZ 25-50 wgwjgvBµb e¨vm wewkó| 
mvB‡Uvc−vR‡g wew¶ßfv‡e Qov‡bv _v‡K| 

3. wUweDj&m& (Tubules) t Giv bjvKvi, kvLv-cÖkvLvgy³| 30-100 wgwjgvBµb e¨vmwewkó| 

wPÎ 7.8 t wm÷vwb© I wUweDj 

G‡Ûvc−vRwgK †iwUKzjvg Gi c`©v Ab¨vb¨ †gg‡eªb Gi gZ `yB ¯—i wewkó| †Kvb †Kvb As‡k Giv wbDwK¬qvi 
†gg‡eªb I c−vRgv †gg‡eªb Gi mv‡_ hy³ _v‡K| ivmvqwbKfv‡e Giv wjwcW I †cÖvwUb w`‡q MwVZ| Agm„Y 
†iwUKzjvg RNA Ges M−vBAw·‡Rvg bvgK ¶z`ªvKvi KYv _vK‡Z cv‡i| Agm„Y †iwUKzjvg Gi ¶z`ª ¶z`ª wew”Qbœ 
Ask‡K gvB‡µv‡Rvg (microsome) e‡j| 
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KvR 
1. GwU †cÖv‡Uvc−vR‡gi KvVv‡gv wnmv‡e KvR K‡i| †cÖv‡Uvc−vRg‡K `„pZv cÖ`vb K‡i| 
2. Agm„Y †iwUKzjv‡g †cÖvwUb ms‡k−wlZ nq| 
3. gm„Y †iwUKzjv‡g wjwcW, M−vB‡Kv‡Rb, ni‡gvb BZ¨vw` ms‡k−wlZ nq| 
4. GbRvBg wewµqvi †¶Î we¯—…Z K‡i| 
5. bvwjKvi Af¨š—‡i wewfbœ ¶wiZ e¯‘ mwÂZ _v‡K| 
6. bvwjKvi ga¨ w`‡q †Kv‡li GK RvqMv †_‡K Ab¨ RvqMvq wewfbœ c`v_© mÂvwjZ nq| 
 

mvims‡¶c 

♦ †Kv‡li mvB‡Uvc−vR‡gi †fZi Aew¯’Z eY©nxb A_ev eY©hy³ _vjvi gZ A_ev Ab¨vb¨ AvKv‡ii †h mRxe e¯‘ 
_v‡K Zv‡K c−vw÷W e‡j| c−vw÷W cÖavbZ `yB cÖKvi, h_v- wjD‡Kvc−v÷ I †µv‡gvc−v÷| 

♦ Dw™¢` Gi AZ¨š— ¸i“Z¡c~b© AsM meyR is‡qi c−vw÷WB n‡”Q †K¬v‡ivc−v÷, G‡Z mvaviYZ †K¬v‡ivwdj- a, 
†K¬v‡ivwdj b, K¨v‡ivwUb I R¨v‡š’vwdj bvgK wcM‡g›U _v‡K| G‡Z `yB ¯—i wewkó AveiYx Ges †÷ªvgv I 
MÖvbv _v‡K| mv‡jvK ms‡k−lY cÖwµqvq kK©iv RvZxq Lv`¨ cÖ¯‘Z Gi me‡P‡q ¸i“Z¡c~Y© KvR| 

♦ mvB‡Uvc−vR‡g Rvj Gi gZ we¯—…Z cvZjv, c`©vhy³, bjvKvi ev †MvjvKvi A½vYy‡K GÛvc−vRwgK †iwUKzjvg 
e‡j| Giv `yBiKg gm„Y I Agm„Y| 

 

cv‡VvËi g~j¨vqY- 3 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  meyR is‡qi c−vw÷W‡K wK e‡j? 
 K. wjD‡Kvc−v÷  L. †K¬v‡ivc−v÷ 
 M. †µv‡gvc−v÷  N. wµw÷ 

2|  wjD‡Kvc−v÷ cvIqv hvq †Kv_vq? 
 K. Dw™¢‡`i g~‡j  L. iwOb dz‡j 
 M. meyR cvZvq  N. Kv‡Û 

3|  MÖvbv †Kv_vq _v‡K? 
 K. ivB‡ev‡Rv‡g  L. wbDwK¬qv‡m 
 M. †K¬v‡ivc−v‡÷  N. †µv‡gv‡Rv‡g 

4|  †Kvb ai‡bi Dw™¢‡` c−vw÷W _v‡Kbv? 
 K. ˆkevj  L. QÎvK 
 M. eªv‡qvdvBUv  N. †Uwi‡WvdvBUv 

5|  †K¬v‡ivc−v÷ Gi cÖavb KvR wK? 
 K. †c−vwUb mÂq Kiv  L. kK©iv RvZxq Lv`¨ cÖ¯‘Z Kiv 
 M. eskMwZ aviv i¶v Kiv  N. civMvq‡Yi Rb¨ KxUcZ½‡K AvK…ó Kiv 

6|  bvwjKvKvi G‡Ûvc−vRwgK †iwUKzjvg‡K wK ejv nq? 
 K. wm÷vwb  L. wµw÷ 
 M. †fwmK&j&  N. wUweDj 

7|  G‡Ûvc−vRwgK †iwUKzjvg Avwi®‹vi K‡ib †K? 
 K. ÷ªvmeyM©vi  L. †K. Avi †cvU©vi 
 M. ievU© ûK  N. ievU© eªvDb 
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cvV- 4 t ivB‡ev‡Rvg, jvB‡mv‡Rvg, †mw›UªIj I gvB‡µvwUweDj 

G cvV Aa¨qb †k‡l Avcwb 

♦ ivBev‡Rvg -Gi MVb, DrcwË I KvR eY©bv Ki‡Z cvi‡eb| 

♦ jvB‡mv‡Rvg -Gi MVb, AvKvi, AvqZb I KvR ej‡Z cvi‡eb| 

♦ †mw›UªIj -Gi MVb, AvKvi, AvqZb I KvR ej‡Z cvi‡eb| 

♦ gvB‡µvwUweDj -Gi MVb, Ae¯’b I KvR eY©bv w`‡Z cvi‡eb| 

ivB‡ev‡Rvg (Ribosome) 

G‡Ûvc−vRwgK †gg‡eªb Gi Dfq w`‡K A_ev wbDwK¬qvi †gg‡eªb Gi Mv‡q, gvB‡UvKwÛªqvi Af¨š—‡i A_ev 

mvB‡Uvc−vR‡g Aew¯’Z †MvjvKvi ¶z`ª ¶z`ª `vbvi gZ A½vYy‡K ivB‡ev‡Rvg e‡j| 1953 Lªx÷v‡ã iwebmb I eªvDb 

(Robinson and Brown) Dw™¢`‡Kv‡l G‡`i Avwe®‹vi K‡ib| c‡i 1956 Lªxóv‡ã wR.B.c¨vjv‡W (G.E. 

Pallade) cÖvYx †Kv‡l G‡`i †`L‡Z cvb| 

MVb 

cÖwZwU ivB‡ev‡Rvg `yB ¯—i wewkó †gg‡eªb w`‡q Ave„Z| G‡`i e¨vm 90-160A0| Giv `yÕwU Amgvb Dc GKK w`‡q 

MwVZ Ges †MvjvKvi| G‡`i ivmvqwbK Dcv`vb n‡”Q kZKiv 50 fvM ivB‡ev wbDwK¬K A¨vwmW (RNA) Ges 50 

fvM wn‡÷vb RvZxq †cÖvwUb| 

DrcwË 

†cÖvK¨vwiqwUK †Kv‡l Avw` †µv‡gv‡Rvg A_©vr wW.Gb.G †_‡K Drcbœ nq wKš‘ BDK¨vwiqwUK †Kv‡l wbDwK¬Ijv‡m 

Drcbœ nq| 

KvR 

1. ivB‡evRg Gi cÖavb KvR †cÖvwUb ms‡k−lY| 

2. †ønRvZxq c`v‡_©i wecvK mvab| 

jvB‡mv‡Rvg (Lysosome) 

mvB‡Uvc−vR‡g Aew¯’Z KZ¸‡jv nvB‡WªvjvBwUK GbRvBg GKwU cvZjv c`©v w`‡q Ave„Z _v‡K| G‡`i jvB‡mv‡Rvg 

e‡j| 1955 Lªxóv‡ã `¨ `y‡e (De Duve) G‡`i Avwe®‹vi K‡ib| wKQy úvBg †gvì, QÎvK, ˆkevjmn AwaKvsk 

Dw™¢`‡Kv‡l jvB‡mv‡Rvg cvIqv hvq| 

AvKvi I AvqZb 

jvB‡mv‡Rvg mvaviYZ †MvjvKvi Z‡e AmgvbI n‡Z cv‡i| G‡`i AvKvi AwbqwgZ Ges cwieZ©bkxj| G‡`i 

AvqZb mvaviYZ 0.4-0.8 gvBµb| 
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MVb 

cÖwZwU jvB‡mv‡Rvg wjwcW I †cÖvwUb AveiYx w`‡q Ave„Z| Gi †fZ‡i Mvp, `vbv`vi MnŸihy³ c`v_© _v‡K| 

mvaviYZ `yB ai‡bi jvB‡mv‡Rvg cvIqv hvq †hgb, WvB‡RmwUf MnŸi (digestive vacuole) Ges †iwmwWDqvj 

e¯‘ (residual bodies) | 

KvR 

1. G‡`i cÖavb KvR n‡jv d¨v‡MvmvB‡Uvwmm (phagocytosis) ev AvµgYKvix RxevYy f¶Y| jvB‡mv‡Rv‡g 

ch©vß cwigvY GbRvBg Av‡Q Ges Giv cÖvq meai‡bi ˆRweK e¯‘ nRg Ki‡Z cv‡i| 

2. Giv Rxe‡`‡ni A‡K‡Rv †Kvl‡K aŸsm K‡i| 

3. wewfbœ ai‡bi e¯‘ (synthetic material) wbtmiY K‡i| 

4. weMjbKvix GbRvBgmg~n‡K Ave× K‡i †i‡L †Kv‡li Ab¨vb¨ ¶y`ªv½‡K i¶v K‡i| 

5. cwicvK Kv‡R mvnvh¨ K‡i| 

6. Zxeª Lv`¨vfv‡ei mgq Gi cÖvPxi †d‡U hvq Ges Ave×K…Z GbRvBg †ei n‡q †Kv‡li ¶z`ªv½¸‡jv webó K‡i 

†`q| GB cÖwµqv‡K ¯^MÖvm ev autophagy e‡j| Gfv‡e mg¯— †KvlwUI cwicvK n‡q †h‡Z cv‡i| G‡K 

A‡UvjvBwmm (autolysis) e‡j| 

†mw›UªIj (Centriole) 

wbæ‡kªxi Dw™¢‡` I eû‡Kvlx cÖvYx †Kv‡l wbDwK¬qv‡mi Kv‡Q `yÕwU †ejbvKvi A_ev `ÛvKvi A½vYy _v‡K| G‡`i 

†mw›UªIj e‡j| †mw›UªIj Gi ˆ`N©¨ cÖvq 1500A0
 Ges †ea 500A0| †mw›UªIj mvaviYZ †Rvovq †Rvovq _v‡K| 

GK‡Rvov †mw›UªIj‡K GKmv‡_ wW‡c−v‡Rvg (diplosome) e‡j| †Kvl wefvRb Gi mgq †mw›UªIj wef³ n‡q 

†Kv‡li `yB †gi“‡Z P‡j hvq| 

KvR 

1. †Kvl wefvR‡b mvnvh¨ K‡i| 

2. †Kvl wefvRb Gi mgq A¨v÷ªvj †i (astral ray) MVb K‡i| 

3. †Kvl wefvRb Gi mgq †gi“ wb‡`©k K‡i| 

gvD‡µvwUweDjm (Microtubules) 

Giv mvB‡Uvc−vR‡g Aew¯’Z ¶z`ªvK…wZi bvwjKvi gZ ¶z`ªv½| 1963 Lªxóv‡ã †jW‡eUvi (Ledbetter) I †cvU©vi 

(Porter) G‡`i Avwe®‹vi K‡ib| 

MVb 

Giv j¤^v, kvLvnxb, duvcv wUDe RvZxq Ges mvaviYZ 10-20 wgwjgvBµb e¨vm wewkó| 

Ae¯’vb 

Giv d¬v‡Rjv, wmwjqv BZ¨vw`i Dc-MvVwbK Dcv`vb wnmv‡e Ae¯’vb K‡i| †µv‡gv‡Rv‡gi †m‡›Uªv‡gqv‡ii mv‡_ 

mshy³ _v‡K| w¯úÛ&j& dvBevi, †mw›UªIj I †emvj ewW‡Z _v‡K| 
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KvR 

1. mvB‡Uvc−vRg‡K `„pZv cÖ`vb K‡i I †Kv‡li AvK…wZ eRvq iv‡L|  

2. †Kvl wefvR‡bi mgq gvKzZš¿ MVb K‡i, †m‡›Uªv‡gqv‡ii mv‡_ mshy³ n‡q †µv‡gv‡Rvg‡K c„_K Ki‡Z Ges 

wecixZ †gi“‡Z †cuŠQv‡Z mvnvh¨ K‡i| 

3. gvB‡µvdvBweªj Gi web¨vm wb‡`©k K‡i †Kvl cÖvPx‡ii MV‡b mvnvh¨ K‡i| 

4. c−vRgv †gg‡eªb, wbDwK¬qvi †gg‡eªb I Ab¨vb¨ ¶z`ªv‡½i mv‡_ mshy³ †_‡K G‡`i mv‡_ †hvMv‡hvM I cwienb 

Kv‡R mvnvh¨ K‡i|  

mvims‡¶c 

♦ ivB‡ev‡Rvg t G‡ÛvRwgK †iwUKzjvg, wbDwK¬qvi †gg‡eªb Gi Mv‡q, gvB‡UvKwÛªqvi Af¨š—‡i A_ev 

mvB‡Uvc−vR‡g Aew¯’Z ¶z`ª ¶z`ª `vbvi gZ A½vYy‡K ivB‡ev‡Rvg e‡j| G‡`i ivmvqwbK Dcv`vb n‡”Q 

RNA Ges wn‡÷vb RvZxq †cÖvwUb| †cÖvwUb ms‡k−lY Gi cÖavb KvR| 

♦ jvB‡mv‡Rvg t mvB‡Uvc−vR‡g Aew¯’Z KZ¸‡jv nvB‡WªvjvBwUK GbRvBg GKwU cvZjv c`©v w`‡q Ave„Z 

_v‡K| G‡`i jvB‡mv‡Rvg e‡j| G‡`i cÖavb KvR n‡”Q AvµgYKvix RxevYy‡K f¶Y Kiv| G‡`i wfZ‡i 

ch©vß cwigvY GbRvBg _v‡K e‡j Giv cÖvq me ai‡bi ˆRweK e¯‘ nRg Ki‡Z cv‡i| 

♦ †mw›UªIj t wbæ‡kªYxi Dw™¢‡` I eû‡Kvlx cÖvYx †Kv‡l wbDwK¬qv‡mi Kv‡Q `ywU †ejbvKvi ev `ÛvKvi A½vYy 

_v‡K Zv‡`i †mw›UªIj e‡j| Giv †Kvl wefvR‡b mvnvh¨ K‡i| 

♦ gvB‡µvwUweDj t mvB‡Uvc−vR‡g Aew¯’Z ¶z`ªvKwZi bvwjKvi gZ ¶z`ªv½‡K gvB‡µvwUweDjm e‡j| †Kvl 

wefvR‡bi mgq gvKzZš¿ MVb K‡i| †Kvl cÖvPxi MV‡b mvnvh¨ K‡i I mvB‡Uvc−vRg‡K `„pZv cÖ`vb K‡i I 

†Kv‡li AvK…wZ eRvq iv‡L| 

cv‡VvËi g~j¨vqb- 4 
mwVK DË‡i cv‡k wUK wPý (√) w`b| 
1|  ivB‡ev‡Rvg †Kv_vq _v‡K? 
 K. †Kvl cÖvPx‡i  L. †K¬v‡ivc−v‡÷ 
 M. wbDwK¬Ijv‡m  N. G‡Ûvc−vRwgK †iwUKzjvg 

2|  GK c`©v w`‡q †ewóZ A½vYy †KvbwU? 
 K. c−vw÷W  L. gvB‡UvKwÛªqv 
 M. ivB‡ev‡Rvg  N. jvB‡mv‡Rvg 

3|  Dw™¢`‡Kv‡l AvµgYKvix RxevYy f¶YKvix A½vYy †KvbwU? 
 K. †mw›UªIj  L. jvB‡mv‡Rvg 
 M. gvB‡µvwUweDjm  N. ivB‡ev‡Rvg 
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4|  gvB‡µvwUweDjm Gi cÖavb KvR 
 K. ivB‡ev‡Rvg aviY Kiv  L. Lv`¨ mÂq Kiv 
 M. †Kvl wefvR‡b gvKzZ›`ª MVb Kiv  N. †cÖvwUb ms‡k−l Kiv 

5|  ivB‡ev‡Rvg Gi cÖavb KvR 
 K. `„pZv cÖ`vb Kiv  L. kK©iv RvZxq Lv`¨ cÖ¯‘Z Kiv 
 M. †cÖvwUb RvZxh Lv`¨ ms‡k−l Kiv  N. †KvbwUB bq 

P‚ovš— g~j¨vqb 
iPbvg~jK cÖkœvejx 
1. †Kvl wK? B‡jKUªb AYyex¶Y h‡š¿ `„ó GKwU Av`k© Dw™¢` †Kv‡li wPwýZ wPÎ AsKb Ki“b| 
2. B‡jKUªb AYyex¶Y h‡š¿ `„ó GKwU Dw™¢` †Kvl AsKb Ki“b Ges Gi wewfbœ As‡Mi bvg I Kvh©vejx wjLyb| 
3. †Kvl cÖvPx‡ii †fŠZ I ivmvqwbK MVb eY©bv Ki“b Ges Gi KvR D‡j−L Ki“b| 
4. c−vRgv †gg‡eªb wK? c−vRgv †gg‡eªb Gi †fŠZ I ivmvqwbK MVb eY©bv Ki“b Ges Gi KvR D‡j−L Ki“b| 
5. d¬yBW-‡gvRvBK g‡Wj m¤^‡Ü Av‡jvPbv Ki“b| 
6. GKwU wbDwK¬qv‡mi wPwýZ wPÎ AsKb Ki“b Ges Gi MVb I KvR eY©bv Ki“b| 
7. GKwU gvB‡UvKwÛªq‡bi wPwýZ wPÎ AsKb Ki“b Ges Gi MVb I KvR eY©bv Ki“b| 
8. c−vw÷W Kq cÖKvi I wK wK? GKwU †K¬v‡ivc−v÷ Gi wPwýZ wPÎ AsKb Ki“b Ges Gi MVb I KvR eY©bv 

Ki“b| 
9. wbæwjwLZ A½vYy¸wji wPwýZ wPÎ I Kvh©vejx eY©bv Ki“b| 

K. G‡Ûvc−vRwgK †iwUKzjvg 
L. ivB‡ev‡Rvg 
M. †mw›UªIj 
N. gvB‡µvwUweDjm 

msw¶ß cÖkœvejx 
1. Avw` †Kvl I cÖK…Z †Kvl ej‡Z wK †ev‡Sb? 

2. cÖK…Z †Kvl Gi ˆewkó¨ D‡j−L Ki“b| 

3. wbæwjwLZ¸wji wPwýZ wPÎ AsKb Ki“b I KvR D‡j−L Ki“b t †K¬v‡ivc−v÷, gvB‡UvKwÛªqv, wbDwK¬qvm, 

G‡Ûvc−vRwgK †iwUKzjvg| 

4. gvB‡UvKwÛªqv‡K †Kv‡li ÔcvIqvi nvDmÕ ejv nq †Kb? 

5. †cÖv‡Uvc−vRg‡K Rxe‡bi †fŠZ wfwË ejv nq †Kb? 

6. †K¬v‡ivc−v÷, †µv‡gvc−v÷, wjD‡Kvc−v÷ Dw™¢‡`i †Kvb As‡k cvIqv hvq I G‡`i KvR wK? 

7. MÖvbv, †÷ªvgv, wµw÷ †Kv_vq _v‡K? G‡`i KvR eY©bv Ki“b| 

8. jvB‡mv‡Rvg, ivB‡ev‡Rvg, †µv‡gv‡Rvg, gvB‡µvwUweDjm, G‡Ûvc−vRwgK †iwUKzjvg, c−vRgv †gg‡eªb, †mw›UªIj 

Gi KvR wK? 
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DËigvjv 
cv‡VvËi g~j¨vqb- 1  t  1| N  2| M  3| L  4| K 

cv‡VvËi g~j¨vqb- 2  t  1| L  2| N  3| N  4| M  5| M  6| M  7| K 

cv‡VvËi g~j¨vqb- 3  t  1| L  2| K  3| M  4| L  5| L  6| N  7| L 

cv‡VvËi g~j¨vqb- 4  t  1| N  2| N  3| L  4| M  5| M 
 
 


