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Ñ: m~wPcÎ :Ñ 

 

Aa¨vq Aa¨v‡qi wk‡ivbvg K¬vm msL¨v c„ôv 

cÖ_g  †Kvl I Gi MVb  18 1Ñ13 

wØZxq  †Kvl wefvRb 5 14Ñ17 

Z…Zxq  †Kvl imvqb  6 18Ñ21 

PZz_© AYyRxe 10 22Ñ31 

cÂg  •kevj I QÎvK  8 32Ñ37 

lô eªv‡qvdvBUv I †Uwi‡WvdvBUv  4 38Ñ40 

mßg bMœexwR I Ave„ZexwR Dw™¢` 5 41Ñ44 

Aóg wUmy¨ I wUmy¨Zš¿  5 45Ñ48 

beg Dw™¢` kvixiZË¡ 14 49Ñ58 

`kg Dw™¢` cÖRbb  3 59Ñ60 

GKv`k Rxe cÖhyw³  7 61Ñ65 

Øv`k Rx‡ei cwi‡ek, we¯Ívi I msiÿY 11 66Ñ74 

 wiwfkb K¬vm 4  

†gvU K¬vm msL¨v  100  
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 1 

                          
†Kvl I Gi MVb 

CELL & CELL STRUCTURE  cÖ_g Aa¨vq 

  

 

 

  

   

K¬vm msL¨v Ñ 18 

 

K¬vm welqe ‧̄  K¬vm welqe ‧̄ 

1g 

†Kvl, Dw™¢`‡Kvl I cÖvwY‡Kvl, Dw™¢̀  †Kv‡li 

MVb, †Kvl cÖvPxi Gi Ae  ̄vb, ivmvqwbK MVb I 

KvR 

 10g 

Dw™¢` I cÖvYx‡Kv‡li wewfbœ A½vYymn wPwýZ 

wPÎ A¼b, Rx‡ei wewfbœ Kvh©µ‡g ‡Kv‡li 

Ae`vb| 

2q 
cÖvwY‡Kv‡li MVb, cøvRgv‡gg‡eªb Gi Ae¯ vb, 

ivmvqwbK MVb I KvR 
 11 Zg 

eskMZxq e ‧̄, DNA Gi MVb (†f․Z I 

ivmvqwbK) KvR, eskMwZ I e ‧̄ wn‡m‡e 

DNA Gi Ae`vb| 

3q 

mvB‡UvcøvR‡gi ivmvqwbK cÖK…wZ Ges 

wecvKxq f~wgKv (†Kvl A½vYy) mg~n,  

ivB‡ev‡Rvg Gi Ae  ̄vb, MVb I KvR|  

 12 Zg 

RNA Gi MVb (†f․Z I ivmvqwbK) 

cÖKvi‡f` (mRNA, rRNA, tRNA), 

KvR Ges DNA I RNA Gi g‡a¨ Zzjbv, 

eskMZxq e ‧̄ wn‡m‡e RNAGi Ae`vb, 

DNA I RNA Zzjbv|  

4_© MjwRe ‧̄, jvB‡mv‡Rvg, Gi Ae  ̄vb, MVb I KvR,   13 Zg 
DNA Gi †iwcø‡KkÝ Gi cÖKvi‡f`, 

Aa©tmsiÿYkxj c×wZi eY©bv| 

5g 

G‡ÛvcøvRwgK †iwUKzjvg Gi Ae  ̄vb, MVb , 

cÖKvi‡f` I KvR, †mw›UªI‡ji Gi Ae  ̄vb, MVb I 

KvR 

 14 Zg UªvÝwµckb †K․kj e¨vL¨v|  

6ô gvB‡UvKwÛªq‡bi  Ae¯ vb, MVb I KvR  15 Zg UªvÝ‡jkb †K․kj e¨vL¨v|  

7g †K¬v‡ivcøv‡÷i Ae¯ vb, MVb I KvR  16 Zg wRb I †R‡bwUK †KvW eY©bv| 

8g wbDwK¬qv‡mi Ae¯ vb, MVb I KvR  17 Zg wiwfkb (m„Rbkxj cÖkœ Abykxjb) 

9g 
†µv‡gv‡Rv‡gi MVb, KvR I Gi ivmvqwbK 

Dcv`vb, †Kvl wefvR‡b †µv‡gv‡mv‡gi f‚wgKv 
 18 Zg wiwfkb (m„Rbkxj cÖkœ Abykxjb) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cÖ_g K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| †Kvl e¨vL¨v Ki‡Z cvi‡e| 

2| Dw™¢`‡Kvl I cÖvwY‡Kvl e¨vL¨v Ki‡Z Ki‡e| 

3| †Kvl cÖvPxi Gi Ae¯ vb e¨vL¨v Ki‡Z cvi‡e| 

4| †Kv‡li cÖvPx‡ii ivmvqwbK MVb I KvR eY©bv Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: †Kvl, Dw™¢`‡Kvl I cÖvwY‡Kvl, Dw™¢̀  †Kv‡li MVb, †Kvl cÖvPxi Gi Ae  ̄vb, 

ivmvqwbK MVb I KvR| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 2 

†Kvl (Cell): Rxe‡`‡ni MVb I Kv‡Ri GKK hv ¯^wbf©i I 

AvZ¥cÖRbbkxj, •elg¨‡f`¨ c ©̀v w`‡q cwi‡ewóZ wbw`ó cwigvb 

†cÖv‡UvcøvRg wb‡q MwVZ Ges c~e©Zb †Kvl †_‡K m„ó Zv‡K †Kvl (Cell) 

e‡j|  

†Kv‡li cÖKvi‡f` (Types of Cell) : 

K) kvixie„Ëxq Kv‡Ri wfwË‡Z: 1| †`n ‡Kvl (Somatic cell), 2| Rbb 

‡Kvl (Reproductive cell) 

L) wbDwK¬qv‡mi MV‡bi wfwË‡Z: 1| Avw` ‡Kvl (Prokaryotic cell),  

2| cÖK…Z †Kvl (Eukaryotic cell) 

Rxe‡`‡n ỳB ai‡bi †Kvl †`Lv hvq: Dw™¢`‡Kvl I cÖvwY‡Kvl|  

Dw™¢` †Kvl (Plant cell):  

Dw™¢` †Kvl t Dw™¢`‡`‡ni MVb I Kv‡h©i GKK‡K Dw™¢`‡Kvl e‡j| Dw™¢‡`i Ro †KvlcÖvPxi _v‡K | †Kv†l _v‡K wewfbœ 

†Kvl A½vYy, †hgb- †KvlwSwjø, †cÖv‡UvcøvRg, mvB‡UvcøvRg, †K¬v‡ivcøv÷, wbDwK¬qvm, MjwMewW, ivB‡ev‡Rvg, jvB‡mv‡Rvg, 

G‡ÛvcøvRwgK †iwUKzjvg, gvB‡UvKbwWªqv, †Kvl MnŸi | 

†KvlcÖvPxi: †Kvl cÖvPxi Gi Ae¯ vb, ivmvqwbK MVb I KvR  

†KvlcÖvPxi (Cell wall) t Dw™¢̀ ‡Kv‡li wSjøx‡K wN‡i Aew¯ Z, †Kv‡li mRxe Ask †_‡K ÿwiZ Ges †mjy‡jvR I 

wjMwbb ev KvBwUb w`‡q MwVZ k³, cyiæ I wQ`ªhy³ Ro AveiYx‡K †KvlcÖvPxi e‡j| †iYy I M¨vwgU Qvov mKj 

Dw™¢`‡Kv‡l G cÖvPxi Dcw¯ Z| ‡Kv‡li Ae¯ vb I eqm †f‡` †KvlcÖvPxi m~² A_ev ¯ ~j Ges gm„Y ev KviæKvh©gq n‡Z 

cv‡i|‡KvlcÖvPx‡ii MVb I AvK…wZ mvaviYZ †Kv‡li kvixie„Ëxq Kvh©Kjv‡ci wfbœZvi Dc‡iB wbf©ikxj|ievU ûK 

1665 mv‡j AYyexÿY h‡š¿ †h †Kvl †`‡LwQ‡jb Zv wQj g~jZ †KvlcÖvPxi| 

†KvlcÖvPx‡ii MVb t †KvlcÖvPx‡ii cÖavb Dcv`vb nj †mjy‡jvR| cÖvq GKk †mjy‡jvR †PBb wgwjZfv‡e GKwU 

wKª÷vjvBb gvB‡mwjm (micelles) MVb K‡i| 

†KvlcÖvPx‡ii KvR t 1| †Kvl‡K wbw ©̀ó AvK…wZ `vb K‡i| 2| evB‡ii cwi‡ek †_‡K mwRe †cÖvUvcøvRg‡K mvwe©Kfv‡e 

iÿv K‡i| 3| †Kv‡li „̀pZv `vb K‡i|  
 

wkÿv_x©i K¬v‡ki KvR:  †Kvl Kq ai‡bi I Kx Kx? 

wkÿv_x©i `jxq KvR: Dw™¢`‡Kv‡li wewfbœ A½vYymgy‡ni bvg, †KvlcÖvPxi Kx? Gi MVb I KvR eY©bv K‡iv| 

wkÿv_x©i evwoi KvR: Dw™¢`‡Kv‡li wPwýZ wPÎ AsKb K‡i GKwU †cv÷vi ‣Zwi Ki|   

 

 

 

 

 

 

 

 

 

 

 
 
 

cÖvwY‡Kvl: cÖvwY‡`‡ni MVb I Kv‡h©i GKK‡K cÖvwY‡Kvl e‡j| cÖvwY‡Kv‡l Ro 

†KvlcÖvPxi _v‡K bv| †Kv†l _v‡K wewfbœ †Kvl A½vYy, †hgb- †Kvl wSwjø, 

†cÖv‡UvcøvRg, mvB‡UvcøvRg, wbDwK¬qvm,MjwMewW, ivB‡ev‡Rvg,jvB‡mv‡Rvg, 

G‡ÛvcøvRwgK †iwUKzjvg, gvB‡UvKbwWªqv, †Kvl MnŸi, gvB‡µvwUDweDjm&, 

†m‡›Uªv‡mvg| 

cøvRgv‡gg‡eªb : cøvRgv‡gg‡eªb Gi Ae¯ vb, ivmvqwbK MVb I KvR| 

d¬zBW ‡gvRvBK g‡Wj t 1972 wLª÷v‡ã wm½vi Ges wbKjmb cÖewZ©Z g‡WjwU dy¬BW 

†gvRvBK g‡Wj bv‡g cwiwPZ| K) dm‡dvwjwcW ỳÕwU Í̄‡i web¨ Í̄ |  

wØZxq K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| cÖvwY‡Kv‡li MVb e¨vL¨v Ki‡Z cvi‡e| 

2| cøvRgv‡gg‡eª‡bi ivmvqwbK MVb eY©bv Ki‡Z cvi‡e| 

3|  d¬zBW †gvRvBK g‡Wj eY©bv Ki‡Z cvi‡e|  

 

 

 

cvV wk‡ivbvg: cÖvwY‡Kv‡li MVb, cøvRgv‡gg‡eªb Gi Ae¯ vb, ivmvqwbK MVb I KvR 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 3 

i) GKwU cÖvšÍ cvwb MÖvnx g¯ÍK,  ii) Ab¨ cÖvšÍ cvwb we‡Ølx †jR| 

dm‡dvwjwcW AYyi duv‡K duv‡K †Kv‡j‡÷ij AYy _v‡K|  
 

(L) wjwcW evB‡jqvi t dm‡dwjwcW w`‡q MwVZ| G‡Z cÖvwYMÖvnx  

gv_v I cvwbwe‡Ølx †jR Av‡Q| (M) †gg‡eªb †cÖvwUb t wZb 

ai‡bi †cÖvwUbkbv³ Kiv n‡q‡Q| 1) cÖvšÍxq †cÖvwUb, 2) 

AšÍwb©wnZ †cÖvwUb,  3) AvšÍtwSwjø †cÖvwUb (N) MøvB‡KvK¨vwj· t 

MøvB‡Kv‡cÖvwUb I MøvB‡KvwjwcW †K GK‡Î MøvB‡KvK¨vwj· ejv 

nq| (O) †Kv‡j‡÷ij t cÖvwY‡Kv‡li wSjøx‡Z GwU A‡cÿvK…Z 

†ewk _v‡K| 
 

cøvRgv‡gg‡eª‡bi KvR: 1) †Kv‡li mRxe Ask‡K iÿv Kiv| 2) †Kv‡li wbw ©̀ó AvK…wZ cª`vb Kiv| 
 

wkÿv_x©i K¬v‡ki KvR:  cÖvwY‡Kv‡li A½vYyi bvg¸‡jv Kx Kx? 

wkÿv_x©i `jxq KvR: cÖvwY‡Kv‡li A½vYyi MVb I KvR eY©bv Ki, d¬zBW †gvRvBK g‡Wj Kx? 

wkÿv_x©i evwoi KvR: cÖvwY‡Kvl I d¬zBW †gvRvBK g‡W‡ji wPwýZ wPÎ AsKb K‡i Avb|  

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

mvB‡UvcøvRg (Cytoplasm)  

cøvRgv †gg‡eªb †_‡K wbDwK¬qvi †gg‡eªb ch©šÍ we¯Í…Z mRxe, Cl`”Q, `vbv`vi I Aa©Zij †cÖv‡UvcøvRgxq c`v_©‡K 

mvB‡UvcøvRg e‡j| Gi g‡a¨ wewfbœ †Kvlxq A½vYy fvmgvb Ae¯ vq _v‡K| mRxe †Kv‡li mvB‡UvcøvRg `ywU ¯úó Ae¯ v

Phase) wb‡q MwVZ| h_v: 1) mvB‡Uvmj (Cytosol), 2) †Kvlxq A½vYy (Cell Organelles) | 

mvB‡Uvmj‡K NbZ¡ Abyhvqx ỳfv‡M fvM Kiv hvq| h_v: 1. G‡±vcøvRg (Ectoplasm),   2. G‡ÛvcøvRg (Endoplasm)  

†Kvlxq A½vYy (Cell Organelles): 

AveiYxe× †Kvlxq A½vYy G ai‡bi †Kvlxq A½vYy¸‡jv mywbw`©ó AveiYx Øviv Ave„Z _v‡K| †hgb- gvB‡UvKwÛªqv,  

G‡ÛvcøvRwgK RvwjKv, MjwM ewW, jvB‡mv‡mvg, f¨vKzIj, cviAw·‡mvg, †fwmK&j|  

AveiYxwenxb †Kvlxq A½vYy G ai‡bi †Kvlxq A½vYy¸‡jv †Kv‡bv AveiYx Øviv Ave„Z _v‡K bv| †hgb- ivB‡ev‡mvg, 

†cÖvwU‡qv‡mvg, †mw›UªIj, gvB‡µvwdjv‡g›U, B›UviwgwW‡qU wdjv‡g›U, gvB‡µvwUDweDjm|  

 

ivB‡ev‡mvg Gi Ae¯ vb MVb I KvR : 

ivB‡ev‡mvg: mvB‡UvcøvR‡g gy³ Ae¯ vq weivRgvb †h `vbv`vi Kbvq †cÖvwUb ms‡kølY N‡U Zv‡K ivB‡ev‡mvg e‡j| 

cÖKvi t AvKvi I †mwW‡g‡›Ukb mnM wnmv‡e GwU ỳÕcÖKvi| h_v t 70s Ges 80s 
MVb t Gi cÖavb Dcv`vb n‡”Q RNA I †cÖvwUb | 

KvR t †cªvwUb ms‡kølY Kiv | 

ivB‡ev‡mvg : 

mvB‡UvcøvR‡g gy³ Ae  ̄vq weivRgvb A_ev AšÍtcøvRgxq RvwjKvi Mv‡q Aew  ̄Z †h `vbv`vi KYvq 

†cÖvwUb ms‡kølY N‡U Zv‡K ivB‡ev‡mvg e‡j| weÁvbx K¬W (Claude) 1940 mv‡j GwU me©cÖ_g Avwe®‥vi 

K‡ib| c‡i Palade (1955) cÖvYx‡Kv‡l Gi B‡jKUªwbK AvYyexÿwYK MVb ch©‡eÿY K‡ib|  

Z…Zxq K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| mvB‡UvcøvR‡gi ivmvqwbK cÖK…wZ Ges wecvKxq f‚wgKv e¨vL¨v Ki‡Z cvi‡e 

2| mvB‡UvcøvRg I A½vYy mg~‡ni Ae¯ vb, MVb e¨vL¨v Ki‡Z cvi‡e| 

3| ivB‡ev‡Rvg Gi Ae¯ vb MVb I KvR we‡kølY Ki‡Z cvi‡e| 

4| ivB‡ev‡mv‡gi MVb I KvR we‡kølY Ki‡Z cvi‡e|  

 

 

 

cvV wk‡ivbvg: mvB‡UvcøvR‡gi ivmvqwbK cÖK…wZ Ges wecvKxq f~wgKv mvB‡UvcøvRg I A½vYy 

(†Kvl A½vYy) mg~‡ni Ae¯ vb, MVb I KvR, ivB‡ev‡Rvg Gi Ae  ̄vb, MVb I KvR| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 4 

MVb:ivB‡ev‡mvg cÖavb †cÖvwUb I rRNA w`‡q •Zwi| ivB‡ev‡mv‡gi eû †cÖvwUb g~jZ GbRvBg| mRNA AYy 

ivB‡ev‡mv‡gi mv‡_ hy³ n‡j tRNA-i mnvqZvq †cÖvwUb ms‡køwlZ nq| ms‡kø‡li mgq GKB mv‡_ ci¯úi †ek K‡qKwU 

ivB‡ev‡mvg mRNA-Gi mv‡_ hy³ n‡j ZLb Zv‡K cwjivB‡ev‡mvg (polyribosome) ev cwj‡mvg e‡j| 

KvR : †cÖvwUb ms‡kølY Kiv| †cÖvwUb ms‡køl‡Yi ïiæ‡Z mRNA Avw` †Kv‡li 30S Ges cÖK…Z †Kv‡li 40S mve 

BDwb‡Ui mv‡_ ms‡hvM  ̄vcb K‡i| Gici 50S Ges 60S mve-BDwb‡U GKwÎZ n‡q h_vKª‡g 70S (Avw` †Kv‡l) Ges 

80S (cÖK…Z †Kv‡l) GKK MVb K‡i| †¯œn wecv‡K mnvqZv K‡i| 
 

 

wkÿv_x©i K¬v‡ki KvR: mvB‡UvcøvRg Kx? 

wkÿv_x©i `jxq KvR: †Kvlxq A½vYy¸wj Kq ai‡bi nq? 

wkÿv_x©i evwoi KvR: ivB‡ev‡mv‡gi wPwýZ wPÎ AsKb K‡i Avb| †Kvlxq A½vYyi cÖKvi‡f‡`i GKwU PvU© •Zwi K‡i Av‡bv  

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

MjwM e Í̄yi Ae¯ vb, MVb I KvR: 

MjwM e¯Íy: wbDwK¬qv‡mi KvQvKvwQ Aew¯ Z Ges wØ¯Íi wewkó wSwjø Øviv Ave× †QvU bvwjKv, †dv¯‥v, †P․ev”Pvi b¨vq 

mvB‡UvcøvRwgK ÿy`ªv‡½i bvg MjwM e ‧̄ | 

KvR t (1) jvB‡mvRg •Zix Kiv (2) A-‡cÖvwUb RvZxq c`v‡_©i ms‡kølb Kiv | 

 

jvB‡mv‡mvg Gi Ae¯ vb, MVb I KvR: 

jvB‡mv‡mvg : Lyso = nRgKvix, somo = e¯‧| BDK¨vwiIwUK †Kv‡l †h _wj 

AvK…wZi I wSjøx‡ewóZ A½vYy AšÍt†Kvlxq cwicv‡Ki gyL¨ Dcv`vb wn‡m‡e KvR K‡i, 

Zv‡K jvB‡mv‡mvg e‡j| 

 

jvB‡mv‡mvg GK ai‡Yi ÿz`ª, †Mvj _wj AvK…wZi A½vYy| G¸‡jv MjwM e¯‧i KvQvKvwQ 

Ae¯ vb K‡iGes wbw`©ó AvKvi-AvK…wZwenxb| G‡`i e¨vm 0.2 Ñ 0.8m| 

 

jvB‡mv‡mv‡gi KvR t G‡`i KvR nj (i) d¨v‡MvmvB‡Uvwmm (phagocytosis) ev 

AvKªgYKvix RxevYy fÿY| 

  

(ii) weMjbKvix GbRvBgmg~n‡K Ave× K‡i †i‡L GwU †Kv‡li Ab¨vb¨ ÿz ª̀v½‡K iÿv K‡i| (iii) jvB‡mv‡mvg m¤¢eZ 

cwicvK Kv‡R mvnvh¨ K‡i| 

 
 

wkÿv_x©i K¬v‡ki KvR: jvB‡mv‡mvg I MjwRe¯‧ Kx?  

wkÿv_x©i `jxq KvR: jvB‡mv‡mvg I MjwRe¯‧i MVb I KvR Kx Kx? 

wkÿv_x©i evwoi KvR: jvB‡mv‡mvg I MjwRe¯‧i wPwýZ wPÎ AsKb K‡i Av‡bv| 
 

 

 

 

 

PZz_© K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| MjwRe¯‧ e¨vL¨v Ki‡Z cvi‡e| 

2| jvB‡mv‡Rvg e¨vL¨v Ki‡Z cvi‡e| 

3| jvB‡mv‡Rvg Gi Ae¯ vb, MVb I KvR we‡kølY Ki‡Z cvi‡e| 

4| MjwRe¯‧ Gi Ae¯ vb, MVb I KvR we‡kølY Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: MjwRe ‧̄, jvB‡mv‡Rvg, Gi Ae  ̄vb, MVb I KvR  
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 5 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

MVb I KvR: 

G‡ÛvcøvRwgK RvwjKv t cwiYZ †Kv‡l mvB‡UvcøvR‡g †h RvwjKv web¨vm †`Lv hvq ZvB 

G‡ÛvcøvRwgK RvwjKv |  

cÖKvi t GwU `yÕcÖKvi (1) gm„b (2) Agm„b | 

KvR t GwU †cÖv‡UvcøvR‡gi KvVv‡gv wnmv‡e KvR K‡i | 

†mw›UªI‡ji Gi Ae¯ vb, MVb I KvR: 

Dw™¢`‡Kvl I cÖvwY‡Kv‡l †h A½vYy ¯̂cÖRbbÿg, wbDwK¬qv‡mi Kv‡Q Aew  ̄Z Ges GKwU 

MnŸi‡K wN‡i 9wU ¸”Q cÖvšÍxq gvB‡KªvwUDweDj wbwg©Z, Lv‡Uv b‡j MwVZ Zv‡K ‡mw›UªIj 

e‡j| weÁvbx Van Benden GwU Avwe®‥vi K‡ib| 

†mw›UªIj bjvKvi, cÖvq 0.25 m e¨vm m¤úbœ I 3.7 m j¤^v| Giv †`L‡Z 

†ejbvKvi, `ygyL †Lvjv wccvi g‡Zv 

KvR : 1| †Kvl wefvRbKv‡j gvKzZš‧ MVb K‡i Ges †Kªv‡gv‡mv‡gi cÖvšÍxq Mg‡b mnvqZv K‡i | 2| d¬¨v‡Rjv I 

wmwjqvhy³ †Kv‡l d¬¨v‡Rjv I wmwjqvi m„wó Kiv | 

wkÿv_x©i K¬v‡ki KvR: G‡ÛvcøvRwgK †iwUKzjvg I †mw›UªIj Kx? 

wkÿv_x©i `jxq KvR: G‡ÛvcøvRwgK †iwUKzjvg I †mw›UªIj MVb I KvR¸‡jv Kx Kx? 

wkÿv_x©i evwoi KvR: G‡ÛvcøvRwgK †iwUKzjvg I †mw›UªIj wPwýZ wPÎ AsKb K‡i Avb| 

 

 

 

 

 

 

 

 

 

 

 

 

gvB‡UvKbwWªqv t wØ¯Íi AveiYx wewkó wSjøx Øviv cwi‡ewóZ, `ÛvK…wZ, †MvjvK…wZ, e„Ë 

A_ev ZviKvK…wZ e× _wji gZ mvB‡UvcøvRg¯  †h A½vYy‡Z †µem Pµ, d¨vwU GwmW 

Pµ, B‡jKUªb UªvÝ‡cvU© BZ¨vw` N‡U _v‡K Ges kw³ Drcbœ nq †mB A½vYy‡K 

gvB‡UvKbwWªqv e‡j| 

cÖwZ‡Kv‡l gvÎ GKwU gvB‡UvKwÛªqb _v‡K| mvaviYZ Dw™¢‡`i cÖwZ †Kv‡l 

gvB‡UvKbwWªqvi msL¨v 200 †_‡K 400 wb¤œwjwLZ Ask wb‡q gvB‡UvKbwWªqv MwVZt 

1| AveiYx, 2| cÖ‡Kvô, 3| ATPsynthases I ETS, 4| DNA,  5| 

ivB‡ev‡mvg| 

cÂg K¬vk 

lô K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| G‡ÛvcøvRwgK †iwUKzjvg e¨vL¨v Ki‡Z cvi‡e| 

2| G‡ÛvcøvwRwgK †iwUKzjvg Gi MVb I KvR we‡kølY Ki‡Z cvi‡e| 

3| †mw›UªI‡ji Gi Ae¯ vb e¨vL¨v Ki‡Z cvi‡e| 

4| †mw›UªI‡ji MVb I KvR we‡kølY Ki‡Z cvi‡e|  

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| gvB‡UvKwÛªqv e¨vL¨v Ki‡Z cvi‡e 

2| gvB‡UvKwÛªq‡bi Ae¯ vb e¨vL¨v Ki‡Z Ki‡e| 

3| gvB‡UvKwÛªq‡bi MVb we‡kølY Ki‡Z cvi‡e| 

4| gvB‡UvKwÛªq‡bi KvR we‡kølY Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: gvB‡UvKwÛªq‡bi  Ae  ̄vb, MVb I KvR 

 

 

 

 

cvV wk‡ivbvg: G‡ÛvcøvRwgK †iwUKzjvg Gi Ae¯ vb, MVb I KvR| †mw›UªI‡ji Gi Ae¯ vb, 

MVb, KvR|  

 

 

 

  †mw›UªIj 

G‡ÛvcøvRwgK †iwUKzjvg 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 6 

gvB‡UvKbwWªqvi KvR  t  

1| †Kv‡li hveZxq Kv‡Ri Rb¨ kw³ Drcv`b I wbqš¿Y Kiv  

2| k¦m‡bi Rb¨ wewfbœ GbRvBg I †Kv GbRvBg gvB‡UvKbwWªqv †_‡K cvIqv hvq | 
 

 

wkÿv_x©i K¬v‡ki KvR: gvB‡UvKwÛªqv Kx?  

wkÿv_x©i `jxq KvR: gvB‡UvKwÛªqvi MVb I KvR¸‡jv Kx Kx? 

wkÿv_x©i evwoi KvR: gvB‡UvKwÛªqvi wPwýZ wPÎ AsKb K‡i GKwU †cv÷vi ‣Zwi K‡i Av‡bv|   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

†K¬v‡ivcøv÷ t Dw™¢‡`i meyR A½ we‡klZ cvZv, KwP kvLv, cÖkvLv, KuvPv 

dj cÖf„wZ A‡½ meyR eY© m„wóKvix cøvw÷‡Wi bvg ‡K¬v‡ivcøv÷| 

‡K¬v‡ivcøv÷ Gi Af¨šÍ‡i _v‡K ‡K¬v‡ivwdj-a, †K¬v‡ivwdj-b, K¨v‡ivwUb 

I R¨v‡š vwdj bvgK wcM‡g›U| wKš‧ †K¬v‡ivwdj Gi Avwa‡K¨i Kvi‡YB 

‡K¬v‡ivcøv÷ Gi is meyR|           

G‡`i AvK…wZ †Mvj, wW¤̂vKvi, PvKwZ AvKvi, †cqvjv AvK…wZi, 

mwc©jvKvi, ZviKvK…wZi, RvwjKvK…wZi   †K¬v‡ivcøv†÷i Ask  t 

(i) AveiYx ev c`©v,   (ii) ‡÷ªvgv,  (iii) _vBjvK‡qW I MÖvbvg,  (iv) ‡÷ªvgv j¨v‡gjx| 

†K¬v‡ivcøv‡÷i KvR t †m․ikw³‡K ivmvqwbK kw³‡Z (ATP, NADP) cwiYZ K‡i I mv‡jvKms‡kølY cÖwµqvq CO2 I 

H2O Gi mvnv‡h¨ kK©iv •Zix K‡i|  

 
 

 

wkÿv_x©i K¬v‡ki KvR:  †K¬v‡ivcøv÷ Kx?  

wkÿv_x©i `jxq KvR: †K¬v‡ivcøv‡÷i MVb I KvR¸‡jv Kx Kx| 

wkÿv_x©i evwoi KvR: †K¬v‡ivcøv‡÷i wPwýZ wPÎ AsKb K‡i GKwU †cv÷vi ‣Zwi K‡i Av‡bv|   

 

 

 

 

 

 

 

 

 

 

 

mßg K¬vk 

Aóg K¬vk 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| †K¬v‡ivcøv÷ eY©bv Ki‡Z cvie|  

2| †K¬v‡ivcøv‡÷i Ae¯ vb eY©bv Ki‡Z cvi‡e 

3| †K¬v‡ivcøv‡÷i MVb e¨vL¨v Ki‡Z cvi‡e| 

4| †K¬v‡ivcøv‡÷i KvR eY©bv Ki‡Z cvi‡e| 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| wbDwK¬qv‡mi MVb eY©bv Ki‡Z cvi‡e| 

2| wbDwK¬qv‡mi KvR eY©bv Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: wbDwK¬qv‡mi Ae¯ vb, MVb I KvR 

 

 

 

 

cvV wk‡ivbvg: †K¬v‡ivcøv‡÷i Ae¯ vb, MVb I KvR 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 7 

wbDwK¬qvm t cÖK…Z †Kv‡li mvB‡UvcøvR‡g Aew¯ Z me‡P‡q Mvp, A¯̂”Q 

wSjøx‡ewóZ †MvjvKvi A_ev Dce„ËvKvi mRxe AskwU hvi Af¨šÍ‡i †µvgvwUb 

AvKv‡i DNA enY K‡i Zv‡K wbDwK¬qvm e‡j| wbDwK¬qvm †Kv‡li Acwinvh© 

Ask|  

1| wbDwK¬qvi †gg‡eb, 2| wbDwK¬Ijvm,  3| wbDwK¬IcøvRg,  4| †µvgvwUb 

ZšÍyi mgš̂‡q wbDwK¬qvm MwVZ nq| 

 

wbDwK¬qv‡mi KvR t wbDwK¬qvm †Kv‡li me ai‡Yi KvR wbqš¿Y K‡i| G‡Z †µv‡gv‡mvg I DNA _v‡K hvi Øviv esk 

ci¯úivq Rx‡ei •ewkó¨ iÿv cvq| 
 

 

wkÿv_x©i K¬v‡ki KvR: wbDwK¬qvm Kx? 

wkÿv_x©i `jxq KvR: wbDwK¬qv‡mi MVb I KvR¸‡jv Kx Kx? 

wkÿv_x©i evwoi KvR: wbDwK¬qv‡mi wPwýZ wPÎ AsKb K‡i GKwU †cv÷vi •Zwi K‡i Avb| 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

†µv‡gv‡Rvg:  

MÖxK Chroma = eY© Ges soma = ‡`n ev e¯‧| 

Avwe®‥vi: 1875 mv‡j E. Strasburger weÁvbx| 
 

†f․Z MVb : 1) †µv‡gv‡bgv, 2) †µv‡gvwgqvi, 3) †m‡›Uªvwgqvi, 4) evû,  

5) †m‡KÛvix KzÂb, 6)  m¨v‡UjvBU| 

 

ivmvqwbK MVb:  

1| wbDwK¬K GwmWt i) DNA,  ii) RNA  

2| †cÖvwUbt  i) wn‡÷vb  ii)  bb wn‡÷vb 

3| Ab¨vb¨ Dcv`vb : 

i)  DNA cwjgv‡iR, RNA cwjgv‡iR cÖf„wZ,  ii)  Ca
++

, Fe
++

 cÖf„wZ avZe Avqb|  

†m‡›Uªvwgqv‡ii Ae¯ vb Abyhvqx  †µv‡gv‡Rv‡gi 

†kÖwYwefvM: i) †gUv‡mw›UªKt Bs‡iRx ÒVÓ 

Aÿ‡ii gZ, ii) mve-‡gUv‡mw›UªKt Bs‡iRx ÒLÓ 

Aÿ‡ii gZ, iii) A¨v‡µv‡mw›UªKt Bs‡iRx ÒJÓ 

Aÿ‡ii gZ, iv) †U‡jv‡mw›UªKt Bs‡iRx ÒIÓ 

Aÿ‡ii gZ| 

†µv‡gv‡Rv‡gi KvR: i) DNA Z_v wRb 

AYy aviY K‡i, ii) cÖRvwZi ‣ewkó¨‡K 

eskci¤úivq enb K‡i| 

beg K¬vk 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| †µv‡gv‡Rvg e¨vL¨v Ki‡Z cvi‡e| 

2| †µv‡gv‡Rv‡gi MVb eY©bv Ki‡Z cvi‡e| 

3| †µv‡gv‡Rv‡gi ivmvqwbK Dcv`vb eY©bv Ki‡Z cvi‡e| 

4| †µv‡gv‡Rv‡gi KvR eY©bv Ki‡Z cvi‡e| 

5| †Kvl wefvR‡b †µv‡gv‡mv‡gi Ae`vb eY©bv Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: †µv‡gv‡Rv‡gi MVb, I Gi ivmvqwbK Dcv`vb I KvR, †Kvl wefvR‡b 

†µv‡gv‡mv‡gi Ae`vb| 

 

 

 

†µv‡gv‡mv‡gi MVb 

 †m‡›Uªvwgqv‡ii Ae¯ vb Abymv‡i †µv‡gv‡mv‡gi †kÖwYwefvM  
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 8 

†KvlwefvR‡b †µv‡gv‡Rv‡gi f~wgKv : eskMZxq KYvMy‡jv †Kªv‡gv‡mv‡gi gva¨‡gB gvZv-wcZv  n‡Z  mšÍv‡b   ̄vbvšÍwiZ nq| 

†Kªv‡gv‡mv‡gi KvR nj gvZv-wcZv n‡Z AvMZ KYv Z_v wRb (hv Rx‡ei •ewkó¨ wbqš¿Y K‡i)  mšÍvb-mšÍwZ‡Z enb K‡i wb‡q 

hvIqv| †Kªv‡gv‡mvg nj eskMwZi †f․Z wfwË (physical basis of heredity)| Rx‡ei GK GKwU •ewkó¨ GK ev GKvwaK 

wRb Øviv wbqwš¿Z| wR‡bi gva¨‡g †Kªv‡gv‡mvg Rx‡ei hveZxq •RweK I eskMwZi Kvh©cÖevn wbqš¿Y K‡i _v‡K| G Kvi‡Y 

†Kªv‡gv‡mvg‡K eskMwZi †f․Z wfwË e‡j AvL¨vwqZ Kiv nq| †Kvl wefvR‡bi gv‡qvwUK cÖwKªqvi gva¨‡g eskMwZi GB aviv 

Ae¨vnZ _v‡K|  

 
 

wkÿv_x©i K¬v‡ki KvR: †µv‡gv‡Rvg Kx? 

wkÿv_x©i `jxq KvR: †µv‡gv‡Rv‡gi MVb I KvR eY©bv Ki| †Kvl wefvR‡b †µv‡gv‡Rvg Kx f‚wgKv cvjb K‡i? 

wkÿv_x©i evwoi KvR: †µv‡gv‡Rv‡gi wPwýZ wPÎ AsKb K‡i Avb| †µv‡gv‡hv‡gi ivmvqwbK Dcv`vb¸wji bvg wjL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

wkÿv_x©i K¬v‡ki KvR: Dw™¢` I cÖvwY‡Kv‡li †Kvlxq A½vYyi bvg †jL|  

wkÿv_x©i `jxq KvR:  †Kv‡li wewfbœ A½vYyi wPwýZ wPÎ AsKb Ki| 

wkÿv_x©i evwoi KvR: Rx‡ei wewfbœ Kvh©µ‡g †Kv‡li Ae`vb D‡jøL‡hvM¨ we‡kølY Ki|  

 

 

`kg K¬vk 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Dw™¢` I cÖvwY‡Kvl eY©bv Ki‡Z cvi‡e| 

2| Dw™¢` I cÖvwY‡Kv‡li wewfbœ A½vYymg~n eY©bv Ki‡Z cvi‡e| 

3| Rx‡ei wewfbœ Kvh©µ‡g A½vYymg~‡ni Ae`vb eY©bv Ki‡Z cvi‡e|  

4| Dw™¢` I cÖvwY‡Kv‡li wPwýZ wPÎ AsKb Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: Dw™¢̀  I cÖvwY‡Kv‡li wewfbœ A½vYy mg~‡ni wPwýZ wPÎ A¼b, Rx‡ei wewfbœ 

Kvh©µ‡g  

                     ‡Kv‡li Ae`vb| 

 

 

 

cÖvwY‡Kvl Dw™¢`‡Kvl 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 9 

 

 

 

 

  

 

 

 

 

 

 

 
 

eskMwZ e¯‧ (Hereditary material) t hvi gva¨‡g gvZv-wcZvi •ewkó¨ Zv‡`i mšÍvb-mšÍwZ‡Z evwnZ nq G‡`i‡K 

GK‡Î eskMwZ e ‧̄ (hereditary material) ejv nq| eskMwZ e ‧̄i cÖavb Dcv`vb n‡”Q †Kªv‡gv‡mvg| G ‡Kªv‡gv‡mv‡g 

i‡q‡Q DNA ‡hLv‡b wRbMy‡jv mymw¾Z _v‡K| wRbB n‡”Q Rx‡ei mKj PvwiwÎK ‣ewk‡ó¨i aviK hv chv©qKª‡g evwn¨K 

PwiÎmg~n dzwU‡q †Zv‡j|  

 

wbDwK¬K GwmW: RxeRM‡Zi me‡P‡q MyiæZ¡c~Y© •ewkó¨ n‡”Q wecvKwKªqv I eske„w×| Gme MyiæZ¡c~Y© Kg©KvÐ GKKfv‡e 

wbqš¿Y K‡i wbDwK¬K A¨vwmW| wbDwK¬K A¨vwmW n‡jv D”P AvYweK fiwewkó GKcÖKvi •Re A¨vwmW| 

wbDwK¬K A¨vwm‡Wi g~j Dcv`vb t wbDwK¬K A¨vwmW nvB‡WªvjvBwm‡mi ci wbgœwjwLZ Dcv`vb cvIqv hvq|  

1| †c‡›UvR ky¨Mvi  2| bvB‡Uªv‡Rb ÿviK  3| dm‡dvwiK A¨vwmW|  

wbDwK¬K A¨vwm‡Wi cÖKvi t (1) wWAw·ivB‡evwbDwK¬K A¨vwmW ev DNA Ges  (2) ivB‡evwbDwK¬K A¨vwmW ev RNA | 
 

DNA AYyi MVb : 1) GKm~ÎK wbDwK¬K A¨vwmW, 2) cuvP Kve©bwewkó wW-Aw·ivB‡evR ky¨Mvi, 3) A‣Re dm‡dU, 4) 

bvB‡Uªv‡RbNwUZ ÿvi: A, T, G, C  
 

DNA AYyi MVb: 

Avwe®‥vi: 1953 mv‡j IqvUmb I wµK|  

m~ÎK: DNA AYy wØm~ÎK|  

cÖvšÍ: GKwU 5© - 3© g~Lx, AciwU 3© - 5© g~Lx| 

bvB‡Uªv‡Rb †em: A, T, G, C  

†em †Rvo: A=T ev T=A Ges G ≡ C ev C ≡ G 

 GK †Rvov g‡bvwbDwK¬IUvB‡Wi ‣`N©¨ 3.4 A°  

 Wvej †nwj‡·i cÖwZwU c v̈uP ev N~b©‡bi ~̀iZ¡ 34 A° 

 Wvej †nwj‡·i e¨vm 20 A° 

 wmwoi GK avc n‡Z Aci av‡ci `~iZ¡ 3.4 A° 
 

DNA-Gi KvR (Functions of the DNA) t 
1|  †Kªv‡gv‡mv‡gi MvVwbK Dcv`vb wn‡m‡e KvR K‡i| 2| eskMwZi AvYweK wfwË wn‡m‡e KvR K‡i| 3| Rx‡ei mKj 

•ewkó¨ aviY K‡i Ges wbqš¿b K‡i|  
 

eskMwZq e¯‧ wn‡m‡e DNA Gi Ae`vb : †Kªv‡gv‡mv‡g Aew¯ Z wRb-B Rx‡ei •ewkó¨ wbqš¿Y K‡i| wewfbœ cixÿv-

wbixÿvi gva¨‡g cÖgvwYZ n‡q‡Q †h DNA-Gi Askwe‡klB wRb wn‡m‡e KvR K‡i, A_©vr DNA-B wRb| DNA- 

†Kªv‡gv‡mv‡gi GKgvÎ ¯ vqx ivmvqwbK c`v_©| Kv‡RB †KejgvÎ DNA-B eskMwZi e¯Íy Ges eskMwZi ivmvqwbK wfwË 

(chemical basis of heredity)| DNA-B mivmwi gvZv-wcZv n‡Z •ewkó¨ Zvi mšÍvb-mšÍwZ‡Z enb K‡i wb‡q 

hvq| 
 

wkÿv_x©i K¬v‡ki KvR:  wbDwK¬K Acid Kx? 

wkÿv_x©i `jxq KvR: DNA AYyi  †f․Z I ivmvqwbK MVb eY©bv Ki| 

wkÿv_x©i evwoi KvR: DNA Wvej †nwj‡·i wPwýZ wPÎ AsKb K‡i Av‡bv| eskMwZq e ‧̄ wn‡m‡e DNA Gi Ae`vb Kx? 

GMviZg K¬vk 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| eskMZxq e ‧̄ Kx Zv e¨vL¨v Ki‡Z cvi‡e 

2| eskMZxq e ‧̄ eY©bv Ki‡Z cvi‡e| 

3| DNA Gi MVb (†f․Z I ivmvqwbK) I KvR we‡kølY Ki‡Z cvi‡e| 

4| eskMwZq e¯Íy wn‡m‡e DNA Gi Ae`vb we‡kølY Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: eskMZxq e¯‧, DNA Gi MVb (†f․Z I ivmvqwbK) KvR, eskMwZ I e ‧̄ 

wn‡m‡e DNA Gi Ae`vb| 

 

 

DNA Wej †nwj‡·i MVb 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RNA AYyi MVb : 

RNA n‡jv ivB‡evwbDwK¬K GwmW| †h wbDwK¬K Gwm‡Wi MvVwbK Dcv`vbiƒ‡c ivB‡evR ky¨Mvi Ges Ab¨Zg †em wn‡m‡e 

_vBwg‡bi cwie‡Z© BDivwmj _v‡K Zv‡K ivB‡evwbDwK¬K GwmW e‡j|  

1) GKm~ÎK wbDwK¬K A¨vwmW, 2) cuvP Kve©bwewkó ivB‡evR ky¨Mvi, 3)  A‣Re dm‡dU, 4) bvB‡Uªv‡RbNwUZ ÿvi: A, 

U, G, C  
 

RNA-i cÖKvi‡f` : 

(1) †g‡mÄvi RNA (mRNA) t  G¸‡jv j¤̂vKvi, GKm~ÎK RNA-hv wbDwK¬qv‡m Aew¯ Z DNA i †h †Kv‡bv 

GKwU m~Î †_‡K H m~‡Îi cwic~iK mn‡hv‡M MwVZ n‡q me ai‡bi †cÖvwUb ms‡køl‡Yi g~j ms‡KZ mvB‡UvcøvR‡g enb 

K‡i| Giv wbDwK¬qvm †_‡K †R‡bwUK evZ©v enb K‡i ivB‡ev‡mv‡g wb‡q hvq|  

(2) ivB‡ev‡mvgvj RNA (rRNA) t ivB‡ev‡mvgvj RNA n‡jv A ª̀eYxq RNA GwU iv‡ev‡mv‡g _v‡K| †Kv‡li 

80% RNAÑB rRNA | mRNA Gi ms‡KZ Abyhvqx †cÖvwUb ms‡køl Kiv Gi cÖavb KvR| GQvov Giv 

ivB‡ev‡mv‡gi MvVwbK Dcv`vb wn‡m‡e we‡ewPZ|

(3) UªvÝdvi RNA (tRNA) : †h RNA †Kv‡li A¨vgvB‡bv GwmW fvÛvi †_‡K †cÖvwUb ms‡køl‡Yi  ̄v‡b mRNA 

wb‡ ©̀wkZ ms‡KZ (Codon) Abyhvqx mwVK A¨vgvB‡bv GwmW cwienY K‡i Zv‡K cwievnK RNA ev Transfer RNA 

(tRNA) e‡j|
 

RNA-Gi KvR (Functions of the RNA) t (i) cÖavb KvR †cÖvwUb •Zwi Kiv| (ii) †Kvb †Kvb †ÿ‡Î eskMwZi 

e¯‧ wnmv‡e KvR K‡i| †hgbÑ TMV fvBivm| 
 

eskMZxq e¯‧ wn‡m‡e RNAGi Ae`vb: RNA-Gi f~wgKv t RNA eskMwZi ivmvqwbK e¯Íy wn‡m‡e KvR K‡i| 

RNA I GbRvBg wRb KZ…©K •Zwi nq| Giv Rx‡ei AwaKvsk •RweK wKªqv wbqš¿Y K‡i| Gm‡ei wbqš¿‡Y wRb Kvh©Kix 

f~wgKv cvjb K‡i _v‡K| eskMwZ e¯Íy wn‡m‡e RNA-i we‡kl f~wgKv i‡q‡Q| KviY, DNA AYy‡Z Aew¯ Z wRb hLb 

†Kv‡bv PwiÎ ev •ewkó¨ cÖKvk K‡i ZLb Zv cÖ_‡g RNA AYy‡Z e¨³ K‡i| m„ó RNA AYy wR‡bi cÖwZwe¤^ ¯^i~c mwKªq 

nq| RNA AYymgwó ZLb mywbqwš¿Z •Re ivmvqwbK c×wZ‡Z (transcription) ‡cÖvwUb •Zwi K‡i hv cieZx©‡Z Rx‡ei 

eskMwZ •ewkó¨‡K dzwU‡q †Zv‡j|   
 

DNA I RNA Gi cv_©K¨: 

DNA RNA 

Deoxyribonucleic Acid 
mRxe †Kv‡l Aew¯ Z ¯^cÖRbbkxj, cwie¨w³‡Z mÿg, 

wewfbœ cÖKvi •RweK Kv‡Ri wbqš¿K Ges eskMZ 

•ewk‡ó¨i aviK I evnK wbDwK¬K A¨vwmW‡K DNA ev 

wW-Aw·ivB‡ev wbDwK¬K A¨vwmW e‡j| 

Ribonucleic Acid 

†h wbDwK¬K acid Gi cwjwbDwK¬IUvB‡Wi g‡bvgvi 

GKK¸‡jv‡Z MvVwbK Dcv`vb wnmv‡e ivB‡evR ky¨Mvi 

Ges Ab¨Zg †em wnmv‡e BDivwmj (_vBwgb _v‡K bv) 

_v‡K, Zv‡K ivB‡evwbDwK¬K acid ev RNA e‡j| 

(K) wØ-m~ÎK cwjwbDwK¬IUvBW k„•Lj 

(L) Nyiv‡bv wmuwoi gZ| 

(K) GKm~ÎK cwjwbDwK¬IUvBW k„•Lj  

(L) wkK‡ji b¨vq| 

eviZg K¬vk 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| RNA Kx eY©bv Ki‡Z cvi‡e|  

2| RNA MVb eY©bv Ki‡Z cvi‡e 

3| RNA KvR eY©bv Ki‡Z cvi‡e| 

4| eskMZxq e ‧̄ wn‡m‡e RNA Ae`vb we‡kølY Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: RNA Gi MVb I KvR, eskMZxq e ‧̄ wn‡m‡e RNAGi Ae`vb, DNA I 

RNA Zzjbv| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 11 

(K) G‡Z wWAw·ivB‡evR kK©iv _v‡K 

(L) bvB‡Uªv‡Rb hy³ ÿviK¸wj t 

A¨vwWwbb (A), ¸qvwbb (G), _vBwgb (T), mvB‡Uvwmb (C) 

(K) G‡Z ivB‡evR kK©iv _v‡K 

(L) bvB‡Uªv‡Rbhy³ ÿviK¸wj 

A¨vwWwbb (A), ¸qvwbb (G) BDivwmj (U), mvB‡Uvwmb (C) 
 

wkÿv_x©i K¬v‡ki KvR:  DNA I RNA Kx? 

wkÿv_x©i `jxq KvR: DNA I RNA-i g‡a¨ Zzjbv K‡iv| RNA-KZ cÖKvi I Kx Kx? 

wkÿv_x©i evwoi KvR: DNA I RNA MV‡b wPwýZ wPÎ AsKb K‡i Av‡bv| 

 

 

 
 

 

 

 

 

 

 

 

 

 

DNA AYyi †iwcø‡Kkb cÖwµqv: ‡h cÖwµqvq DNA AYy AweKj Av‡iKwU DNA AYyi m„wó 

K‡i, Zv‡K DNA Gi cÖwZiƒc m„wó e‡j| Aa©iÿbkxj cÖwµqvq DNA Gi †iwcø‡Kkvb N‡U|  

1) nvB‡Wªv‡Rb e‡Ûi we‡jvc, 2) m¤ú~iK m„wó, 3) m¤ú~iK †e‡mi web¨vm,  

4) nvB‡Wªv‡Rb e‡Ûi m„wót  

wkÿv_x©i K¬v‡ki KvR:  †iwcø‡Kkb cÖwµqv Kx? 

wkÿv_x©i `jxq KvR: DNA AYyi †iwcø‡Kkb cÖwµqvi avc¸wj Kx Kx? 

wkÿv_x©i evwoi KvR: DNA AYyi †iwcø‡Kkb cÖwµqvi wPwýZ wPÎ AsKb K‡i Avb|  
 

 

 

 

 

 

 

 

 

 

 

UªvÝwKªckb : DNA †_‡K RNA Drcv`b‡K UªvÝwKªckb ejv nq| GB RNA Gi gva¨‡g we‡klZ: mRNA 

eskMZxq evZ©vmg~n ev eskMZxq ms‡KZmg~n (Genetic code) enb K‡i| GB me eskMZxq ms‡KZ e¨envi K‡i 

cieZx©‡Z †cÖvwUb ms‡køwlZ nq| cwi‡k‡l GBme †cÖvwUb g~jZ: GbRvBgmg~‡ni mvnv‡h¨ wd‡bvUvB‡ci cÖKvk wbqwš¿Z 

K‡i| 

UªvwÝwKªckb GKK K‡qKwU As‡k wef³| h_v- 1. †cÖv‡gvUvi (Promoter) 2. cÖvi¤¢ ¯ vb (start point) 3. P~ovšÍKi 

¯ vb (Terminator site) 

wkÿv_x©i K¬v‡ki KvR: UªvÝwµckb Kx? 

wkÿv_x©i `jxq KvR: UªvÝwµckb cÖwµqv e¨vL¨v K‡iv| 

wkÿv_x©i evwoi KvR: UªvÝwµckb cÖwµqv wKfv‡e N‡U eY©bv K‡i wj‡L Av‡bv| 

 †ZiZg K¬vk 

 

 †P․ÏZg K¬vk 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| DNA  †icwj‡Kkb e¨vL¨v Ki‡Z cvi‡e 

2| DNA  †icwj‡Kk‡bi wPÎ AsKb Ki‡Z cvi‡e|  

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| UªvÝwµckb †K․kj e¨vL¨v Ki‡Z cvi‡e 

2| UªvÝwµckb †K․kj e¨vL¨v Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: UªvÝwµckb †K․kj e¨vL¨v| 

 

 

cvV wk‡ivbvg: DNA –Gi †iwcø‡Kkb cÖwµqv e¨vL¨v 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 12 

 

 

 

 

 

 

 

 

 

UªvÝ‡jkb (wR¡‡bi ewn:cÖKvk): mRNA †Z we`¨gvb eskMwZ ms‡KZmg~n‡K wfwË K‡i †cÖvwUb AYyi ms‡kølY cÖwKªqvi 

bvg UªvÝ‡jkb| Replication I Transcription Gi ci wR‡bi ewn:cÖKvk AZ¨šÍ ¸iæZ¡c~Y© welq| 

 

Avw`‡Kvlx Rx‡e UªvÝwKªckb Ges UªvÝ‡jkb cÖwµqv GKB mv‡_ m¤úbœ nq| wKš‧ cÖK…Z †Kvlx Rx‡e GB ỳwUi g‡a¨ mg‡qi 

e¨eavb _v‡K| 

UªvÝ‡jkb cÖwKªqvi Rb¨ wb‡¤œv³ DcKiYM‡jv cÖ‡qvRb: 

i) mRNA ii) wewfbœ cÖKvi amino acid  iii) tRNA, iv) †ccUvBW eÜbx m„wóKvix †cÖvwUb, ms‡kølY Avi¤¢Kvix I 

P~ovšÍKvix cÖf…wZ GbRvBg  v) kw³ mieivnKvix `ªe¨ †hgb- ATP, GTP  vi) KZ¸‡jv coenzyme ev cofactor. 
 

wkÿv_x©i K¬v‡ki KvR: UªvÝ‡jkb Kx? 

wkÿv_x©i `jxq KvR: UªvÝ‡jkb cÖwµqv e¨vL¨v K‡iv| 

wkÿv_x©i evwoi KvR: UªvÝ‡jkb cÖwµqv wKfv‡e N‡U eY©bv K‡i wj‡L Av‡bv| 

 

 

 

 

 

 

 

 

 

 

 

 

wRb (Gene) : †Kªv‡gv‡mv‡gi †jvKv‡m Aew¯ Z DNA ev RNA AYyi mywbw`©ó wmKz‡qÝ hv Rx‡ei GKwU wbw`©ó ÔKvh©Ki 

ms‡KZÕ Ave× (encode) K‡i Ges †cÖvwUb wn‡m‡e AvZ¥cÖKvk K‡i •ewk‡ó¨i weKvk NUvq Zv‡K wRb e‡j| 

†R‡bwUK †KvW : m-RNA Gi wZbwU ÿvi wg‡j GKwU †KvWb nq hv †cÖvwUb ms‡køl‡Yi m~Pbv, mgvcb I 20wU 

GgvB‡bv Gwm‡Wi †h †Kv‡bv GKwU‡K mywb‡ ©̀k K‡i| 

†Kv‡li wbDwK¬qv‡m Dcw  ̄Z DNA ØvivB †Kv‡li mvB‡UvcøvR‡g KLb †Kvb †cÖvwUb •Zix n‡e Zv wbqwš¿Z nq| 

 

wkÿv_x©i K¬v‡ki KvR: wRb I †R‡bwUK †KvW Kx? 

wkÿv_x©i `jxq KvR: wRb I †R‡bwUK †KvW wK Kv‡R jv‡M| 

wkÿv_x©i evwoi KvR: †R‡bwUK †Kv‡Wi MVb cÖwµqv eY©bv K‡i wj‡L Av‡bv| 

 

 

 
 

c‡biZg K¬vk 

 

 †lvjZg K¬vk 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| UªvÝ‡jkb †K․kj e¨vL¨v Ki‡Z cvi‡e 

2| UªvÝ‡jkb †K․kj e¨vL¨v Ki‡Z cvi‡e| 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| wRb e¨vL¨v Ki‡Z cvi‡e 

2| †R‡bwUK †KvW we‡kølY Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: UªvÝ‡jkb †K․kj e¨vL¨v 

 

 

 

cvV wk‡ivbvg: wRb I †R‡bwUK †KvW eY©bv| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 13 

 

 

 

 
 

 

wkÿv_x©i K¬v‡ki KvR:  

wkÿv_x©i `jxq KvR:  

wkÿv_x©i evwoi KvR:  

 

 

 

 

 

 

 

 

wkÿv_x©i K¬v‡ki KvR:  

wkÿv_x©i `jxq KvR:  

wkÿv_x©i evwoi KvR:  

 

 

 

 

m‡ZiZg K¬vk 

 

AvVviZg K¬vk 

 

 

cvV wk‡ivbvg: wiwfkb (m„Rbkxj cÖkœ Abykxjb) 

 

 

 

 

cvV wk‡ivbvg: wiwfkb (m„Rbkxj cÖkœ Abykxjb) 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 14 

                          
†Kvl wefvRb 

CELL DIVISION   wØZxq Aa¨vq 

 

 

 

 

 
 

K¬vm msL¨v Ñ 05 

 

K¬vm welqe ‧̄  K¬vm welqe ‧̄ 

1g 
†Kvl wefvRb Kx? cÖKvi‡f`, gvB‡Uvwmm 

†KvlwefvRb cÖwµqv, ¸iæZ¡, †KvlPµ 

 
4_© 

wiwfkb (m„Rbkxj cÖkœ Abykxjb) 

2q wgIwmm †KvlwefvRb cÖwµqv|  5g 
cÖvKwUK¨vj K¬vk:  gvB‡Uvwm‡mi wefvR‡bi 

wewfbœ ch©vq (  ̄vqx ø̄vBW/g‡Wj) ch©‡eÿY 

3q 
µwms Ifvi Kx? µwms Ifv‡ii e¨vL¨v K‡iv, 

gvB‡Uvwmm I wg‡qvwmm Gi cv_©K¨| 

 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

†Kvl wefvRb t †Kvl wefvRb GKwU †g․wjK I AZ¨vek¨Kxq cÖwµqv hvi gva¨‡gB Rx‡ei •`wnK e„w× I eske„w× N‡U| A_©vr 

†h cÖwµqvq Rxe‡Kv‡li wefw³i gva¨‡g GKwU †_‡K ỳBwU ev PviwU †Kv‡li m„wó nq Zv‡K †Kvl wefvRb ejv nq| 1882 

mv‡j Walter Flemming me© cÖ_g mvgyw ª̀K mvjvgvÛvi (Triturus maculosa) †Kv‡l †Kvl wefvRb jÿ K‡ib| 
 

cÖKvi‡f`t  ‡Kvl wefvRb cÖavbZ wZb cÖKvi †hgb- 

(K) A¨vgvB‡Uvwmm (L) gvB‡Uvwmm (M) wg‡qvwmm 

A¨vgvB‡Uvwmmt G cÖwµqvq cÖ_‡g wbDwK¬qvm j¤^v nq Ges cieZx©‡Z mvB‡Uvc øvRg wef³ n‡q `ywU AcZ¨ †Kv‡l cwiYZ 

nq Zv‡K A¨vgvB‡Uvwmm e‡j| 
 

gvB‡Uvwmmt ‡h †Kvl wefvRb cÖwµqvq GKwU gvZ…‡Kv‡li wbDwK¬qvm GKevi Ges †µv‡gv‡Rvg GKevi wef³ n‡q 

GKwU gvZ…‡Kvl †_‡K ỳwU AcZ¨ †Kv‡li m„wó nq Ges cÖwZwU AcZ¨‡Kv‡li †µv‡gv‡Rvg msL¨v gvZ…‡Kv‡li mgvb nq 

Zv‡K gvB‡Uvwmm †Kvl wefvRb e‡j|  
 

wg‡qvwmmt ‡h †Kvl wefvRb cÖwµqvq GKwU gvZ…‡Kv‡li wbDwK¬qvm ỳBevi Ges †µv‡gv‡Rvg GKevi wef³ n‡q GKwU 

gvZ…‡Kvl †_‡K PviwU AcZ¨ †Kv‡li m„wó nq Ges cÖwZwU AcZ¨‡Kv‡li †µv‡gv‡Rvg msL¨v 

gvZ…‡Kv‡li †µv‡gv‡mvg msL¨vi A‡a©K nq Zv‡K wg‡qvwmm †Kvl wefvRb e‡j| 
 

gvB‡Uvwmm †KvlwefvRb cÖwµqv:  

gvB‡Uvwmm †Kvl wefvR‡bi avct gvB‡Uvwmm †Kvl wefvRb‡K cuvPwU ch©v‡q fvM Kiv hvq| 

h_vt 

(K) †cÖv‡dR   (L) †cÖv-‡gUv‡dR   (M) †gUv‡dR    (N) Gbv‡dR   (O) †U‡jv‡dR 
 

cÖ_g K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| †Kvl wefvRb eY©bv Ki‡Z cvi‡e| 

2| †Kvl wefvR‡bi cÖKvi‡f` e¨vL¨v Ki‡Z cvi‡e|  

3| gvB‡Uvwmm †KvlwefvRb we‡kølY Ki‡Z cvi‡e| 

4| gvB‡Uvwmm †KvlwefvRb ¸iæZ¡ we‡kølY Ki‡Z cvi‡e| 

5| †KvlPµ e¨vL¨v Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: †Kvl wefvRb Kx? cÖKvi‡f`, gvB‡Uvwmm †KvlwefvRb cÖwµqv, †KvlPµ| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 15 

gvB‡Uvwmm †Kvl wefvRb Gi ¸iæZ¡ t 

1. gvB‡Uvwmm †Kvl wefvR‡bi d‡j Rx‡ei •`wnK e„w× nq| 

2. gvB‡Uvwmm †Kvl wefvR‡bi d‡j eû‡Kvlx Rx‡ei Rbbv½ m„wó nq| 

†KvlPµt GKwU †Kvl wefvR‡bi Rb¨ cÖ¯‧wZ ch©vq Ges wefvRb ch©vq‡K mgwôMZ fv‡e †Kvl Pµ e‡j| 

cÖ ‧̄wZ ch©vq‡K 3wU Dcch©v‡q fvM Kiv hvq| h_v- 1| weivg-1;  2| DNA Abywjwc ch©vq;  3| weivg -2 ch©vq; 4| M `kv|  

 

wkÿv_x©i K¬v‡ki KvR: gvB‡Uvwmm †KvlwefvR‡bi 5wU av‡ci •ewkó¨¸wj eY©bv Ki| 

wkÿv_x©i `jxq KvR: gvB‡Uvwmm †KvlwefvRb 5wU avc Kx Kx? gvB‡Uvwmm †KvlwefvR‡bi ¸iæZ¡ Kx Kx?  

wkÿv_x©i evwoi KvR: gvB‡Uvwmm †KvlwefvR‡bi cuvPwU ch©v‡qi wPwýZ wPÎ AsKb Ki| 

 
 
 

 

 

 

 

 

 

 

wgIwmm †KvlwefvRb cÖwµqv: 

wg‡qvwmm †Kvl wefvR‡bi d‡j GKwU gvZ…‡Kvl †_‡K PviwU AcZ¨ †Kv‡li m„wó nq Ges cÖwZwU AcZ¨ †Kv‡li 

†µv‡gv‡Rvg msL¨v gvZ…‡Kv‡li A‡a©K _v‡K e‡j G ai‡Yi †Kvl wefvRb‡K n«vmg~jK †Kvl wefvRb ejv nq| 

gv‡qvwmm †Kvl wefvRb cªwKªqv t  

†Kvl, wbDwK¬qvm I †Kªv‡gv‡mv‡gi wefw³i Dci wfwË K‡i gv‡qvwmm cÖwKªqv‡K ỳÕwU cÖavb fv‡M fvM Kiv nq, h_v-     

(K) gv‡qvwmm-1 Ges (L) gv‡qvwmm-2| 

gv‡qvwmm-1-G †Kªv‡gv‡mvg msL¨v A‡a©‡K AvbxZ nq, G Rb¨ G‡K wiWvKkbvj ev n«vmg~jK wefvRbI ejv nq| 

gv‡qvwmm-2-G †Kªv‡gv‡mvg msL¨v mgvb _v‡K| †Kbbv G wefvRb g~jZ GKwU gvB‡UvwUK wefvRb cÖwKªqv| GRb¨ G‡K 

B‡Kv‡qkbvj ev mgxKiwYK wefvRbI ejv nq| cÖ‡Z¨K ce©‡K gvB‡Uvwm‡mi b¨vq †cÖv‡dR, †cÖv-‡gUv‡dR, †gUv‡dR, 

A¨vbv‡dR Ges †U‡jv‡dR GB cuvPwU ch©v‡q fvM Kiv nq| gv‡qvwmm cªwKªqvq DNA-Gi wØZb nq †cÖv‡dR-1 Gi wVK 

c~e© gyn~‡Z© A_ev †cÖv‡dR-1 Gi cÖ_g w`‡K| wWcø‡qW (2n=2x) Dw™¢‡`i gv‡qvwmm cÖwKªqv eY©bv Kiv nj t 
 

(K) gv‡qvwmm-1 (Meiosis-1)  ev cÖ_g gv‡qvwmm wefvRb t gv‡qvwmm †Kvl wefvR‡b gv‡qvwmm-1-B me‡P‡q 

Zvrch©c~Y©| KviY G ch©v‡qB †Kªv‡gv‡mvg msL¨v A‡a©‡K n«vm cvq Ges mgms  ̄ †Kªv‡gv‡mv‡gi g‡a¨ As‡ki cvi¯úwiK 

wewbgq (Kªwms Ifvi) N‡U| gv‡qvwmm-1-‡K (i) †cÖv‡dR-1, (ii) †cÖv-‡gUv‡dR-1, (iii) †gUv‡dR-1, (iv) A¨vbv‡dR-1 

Ges (v) †U‡jv‡dR-1 GB cuvP ch©v‡q fvM Kiv nq|  

(i) †cÖv‡dR-1 (Prophase-1) t wg‡qvwmm †Kvl wefvR‡bi †cÖv‡dR-1 Gi Dcch©vq t †cÖv‡dR-1 wg‡qvwm‡mi GKwU 

`xN©̄  vqx ch©vq I AZ¨šÍ RwUj weavq Bnv‡K 5wU Dcch©v‡q fvM Kiv nq| †hgb- 

K) †j‡ÞvwUb,  L) RvB‡MvwUb,  M) c¨vKvBwUb,   N) wW‡cøvwUb,  O) WvqvKvB‡bwmm| 

 

wgIwmm †KvlwefvR‡bi avc, wgIwmm †KvlwefvR‡bi ¸iæZ¡ 
 

(K) gv‡qvwmm-1 (Meiosis-1)  ev cÖ_g gv‡qvwmm wefvR‡bi avc: (ii) †cÖv-‡gUv‡dR-1 (Prometaphase-1), (iii) 

†gUv‡dR-1 ev ga¨ch©vq-1, (iv) A¨vbv‡dR-1 ev MwZch©vq-1, (v) †U‡jv‡dR-1 ev AšÍch©vq-1 

 

B›UviKvB‡bwmm (Interkinesis)  

(L) gv‡qvwmm-2 (Meiosis-2) ev wØZxq gv‡qvwmm wefvRb  

gv‡qvwmm-2-‡K (1) †cÖv‡dR-2,(2) †cÖv-‡gUv‡dR-2, (3) †gUv‡dR-2, (4) A¨vbv‡dR-2  (5)  †U‡jv‡dR-2 GB 

cuvPwU ch©v‡q fvM Kiv nq|  
 

mvB‡UvKvB‡bwmm t `yÕwU wbDwK¬qv‡mi gvSLv‡b †KvlcÖvPxi MVb nq Ges mvB‡UvcøvRg wef³ nq A_©vr cÖ‡Z¨KwU 

wbDwK¬qvm Gi Pvicv‡k mvB‡UvcøvRg I cÖvPxi mn‡hv‡M GKwU ¯^Zš¿ †Kv‡l cwiYZ nq|  

wØZxq K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| wg‡qvwmm †KvlwefvRb e¨vL¨v Ki‡Z cvi‡e 

2| wg‡qvwmm †KvlwefvR‡bi cÖwµqvi avc we‡kølY Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: wg‡qvwmm †KvlwefvRb cÖwµqv| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 16 

 

wg‡qvwmm ‡Kvl wefvR‡bi ¸iæZ¡t  

(1) Rbb‡Kvlt Gi gva¨‡g Rbb †Kvl Drcbœ nq, ZvB †h․b cÖRbbÿg Rx‡e wg‡qvwmm bv NU‡j eske„w× Am¤¢e| 

(2) †µv‡gv‡Rvg msL¨v aªæe ivLvt GB cÖwµqvi gva¨‡g cÖRvwZ‡Z eskvbyµ‡g †µv‡gv‡Rvg msL¨v aªæe _v‡K| 

(3) cÖRvwZi ¯̂KxqZv wVK ivLvt †µv‡gv‡Rvg msL¨v mwVK ivLvi gva¨‡g eskvbyµ‡g cÖwZwU cÖRvwZi ¯̂KxqZv wVK _v‡K| 

(4) ‣ewP‡Îi m„wót †h․b cÖRbb m¤úbœ †Kvb ỳwU RxeB ûeyû GKB iKg nqbv| wg‡qvwm‡mi d‡j G •ewP‡Îi m„wó nq| 

 

wkÿv_x©i K¬v‡ki KvR: gv‡qvwmm †KvlwefvRb Kx? 

wkÿv_x©i `jxq KvR: gv‡qvwmm †KvlwefvR‡bi KqwU avc I wK wK? 

wkÿv_x©i evwoi KvR: gv‡qvwmm †KvlwefvR‡bi †cÖv‡dR-1 Gi Dc-ch©v‡qi wPwýZ wPÎ AsKb K‡i Av‡bv|  

 

 

 

 

 

 

 

 

 

 

 
 

µwmsIfvit wg‡qvwmm †Kvl wefvR‡bi †cÖv‡dR-1 Gi c¨vKvBwUb Dcch©v‡q †nv‡gv‡jvMvm †µv‡gv‡Rv‡gi ỳwU 

bbwm÷vi †µvgvwU‡Wi g‡a¨ Rx‡bi As‡ki wewbgq‡K µwmsIfvi e‡j| 

 

µwmsIfv‡ii MVbt 

1. cÖ_‡g ỳwU bb wm÷vi †µvgvwUW GKB¯ vb eivei †f‡½ hvq| 

2. c‡i GKwUi GK As‡ki mv‡_ AciwUi Ab¨ Ask cybivq †Rvov 

jv‡M| d‡j Kv‡qRgv m„wó nq| 

3. ‡kl ch©v‡q cÖvšÍxq Ki‡Yi gv‡a¨‡g †µvgvwU‡Wi As‡ki wewbgq 

N‡U, mv‡_ mv‡_ Rx‡bi As‡kiI wewbgq N‡U| 

 

µwmsIfv‡ii ¸iæZ¡t 

1. µwms Ifv‡ii d‡j ỳwU †µvgvwU‡Wi As‡ki wewbgq N‡U d‡j RxbMZ cwieZ©b mvwaZ nq| 

2. RxbMZ cwieZ©‡bi mv‡_ mv‡_ Rx‡ei •ewkó¨MZ cwieZ©b mvwaZ nq| 

3. bZzb bZzb cÖKi‡Yi m„wó nq| 

 

wkÿv_x©i K¬v‡ki KvR: µwms Ifvi Kx? 

wkÿv_x©i `jxq KvR: wKfv‡e µwms Ifvi MVb Kiv hvq| 

wkÿv_x©i evwoi KvR: µwms Ifvi cÖwµqvi wPÎwU AsKb K‡i Av‡bv|  

 

 

 
 

 

 

 

 

 

 

Z…Zxq K¬vk 

PZz_© K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| µwms Ifvi Kx? Zv eY©bv Ki‡Z cvi‡e 

2| µwms Ifv‡ii cÖwµqvwU e¨vL¨v Ki‡Z cvi‡e| 

3| µwms Ifv‡ii cÖfve g~j¨vqb Ki‡Z cvi‡e|   

 

 

 

cvV wk‡ivbvg: µwms Ifvi Kx? µwms Ifv‡ii e¨vL¨v K‡iv|  

 

 

 

 

 

cvV wk‡ivbvg: wiwfkb (m„Rbkxj cÖkœ Abykxjb) 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 17 

  
 

 

 

 

 

            
 

 
 

gvB‡Uvwm‡mi wefvR‡bi wewfbœ ch©vq 

 
 ̄vqx ø̄vBW/g‡Wj ch©‡eÿY K‡i ch©vq w̧ji mbv³Kvix •ewkó¨ wj‡Lv|  

bg~bv: †cÖv‡dR 

 

1| 

2| 

3|  

4|  

.........myZivs GwU gvB‡Uvwmm wefvR‡bi †cÖv‡dR `kv|  

.......... 

wkÿv_x©i K¬v‡ki KvR:  ̄vqx ø̄vBW/g‡Wj ch©‡eÿY K‡i ch©vq w̧ji kbv³Kvix •ewkó¨ wj‡Lv| 

wkÿv_x©i `jxq KvR:  ̄vqx ø̄vBW/g‡Wj ch©‡eÿY K‡i ch©vq w̧ji kbv³Kvix •ewkó¨ wj‡Lv 

wkÿv_x©i evwoi KvR:  ̄vqx ø̄vBW/g‡Wj ch©‡eÿY K‡i ch©vq w̧ji kbv³Kvix •ewkó¨ e¨envwiK LvZvq wj‡L Av‡bv|  

 

 

cÂg K¬vk 

 

cvV wk‡ivbvg: gvB‡Uvwm‡mi wefvR‡bi wewfbœ ch©vq (  ̄vqx ø̄vBW/g‡Wj) ch©‡eÿY 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 18 

                          
†Kvl imvqb 

CELL CHEMISTRY  Z…Zxq Aa¨vq 

 

 

 

 

 
 

K¬vm msL¨v Ñ 06 

 

K¬vm welqe ‧̄  K¬vm welqe ‧̄ 

1g 
Rxe‡`‡ni ivmvqwbK Dcv`vb I Kv‡e©vnvB‡WªU 

Gi †kÖwYwefvM I f‚wgKv 

 
4_© 

GbRvBg Gi •ewkó¨, wµqvi cÖK…wZ, ZvjvPvwe 

gZev`|  

2q 

Protein Gi †kÖwYwefvM I f‚wgKv|  

5g 

GbRvB‡gi †kÖwYweb¨vm, wewfbœ •RweK Kv‡R 

GbRvB‡gi e¨envi|  GbRBg I †KvGbRB‡gi 

cv_©K¨| 

3q Lipid, Lipid Gi †kÖwYwefvM I f‚wgKv    6ô  wiwfkb (m„Rbkxj cÖkœ Abykxjb)| 
 

 

 
 

 
 

 

 

 

 

 

 

 
 

Kv‡e©vnvB‡WªU t mvaviY Kv‡ev©nvB‡WªU nj Kve©b, nvB‡Wªv‡Rb I Aw·‡R‡bi mgš̂‡q MwVZ GK cÖKvi •Re ivmvqwbK 

c`v_© ‡hLv‡b G‡`i AbycvZ nj 1 t 2 t 1| Gi mvaviY ms‡KZ (CH2O)n| eZ©gv‡b bvn‡Uªv‡Rb ev mvjdv‡ii wKQy 

c`v_©‡KI Kv‡ev©nvB‡WªU ejv nq| ZvB AvaywbK cwjnvBWªw·A¨vjwWnvBW ev  cwjnvBWªw·wK‡Uvb I G me c`v_© †_‡K 

D™¢~Z ivmvqwbK c`v_©‡K Kv‡ev©nvB‡WªU e‡j| 

†kªYxweb¨vmt MVb AYyi wfwË‡Z Kv‡ev©nvB‡WªU‡K wZb †kªYx‡Z fvM Kiv hvq †hgbt  

1| g‡bvm¨v°vivBW 2| Awj‡Mvm¨v°vivBW 3| cwjm¨v°vivBW  

g‡bvm¨v°vivBWt †h mg Í̄ Kv‡ev©nvB‡WªU‡K Av`ª©we‡kølY Ki‡j Avi †Kvb mij Kv‡e©vnvB‡WªU cvIqv hvqbv Zv‡K 

g‡bvm¨v°vivBW e‡j| Kve©‡bi msL¨vi Dci wfwË K‡i G‡K wbgœwjwLZ fv‡e fvM Kiv hvq| †hgb- K) Uªv‡qvR (L) 

†U‡UªvR (M) †c‡›UvR (N) †n‡·vR (O) †n‡ÞvR 
 

2| Awj‡Mvm¨v°vivBWt †h mg Í̄ Kv‡ev©nvB‡WªU‡K Av©`ªwe‡kølY Ki‡j 2-8 wU g‡bvm¨v°vivBW cvIqv hvq Zv‡K 

Awj‡Mvm¨v°vivBW e‡j| Awj‡Mvm¨v°vivBW¸‡jv‡K Zv‡`i g‡a¨ we`¨gvb g‡bvm¨v°vivB‡Wi msL¨v w`‡q †kªYxwefvM Kiv 

nq| †hgb - WvBm¨v°vivBW, UªvBm¨v°vivBW BZ¨vw`| 

3| cwjm¨v°vivBWt †hmg Í̄ Kv‡ev©nvB‡WªU‡K Av©`ªwe‡kølY Ki‡j A‡bK¸‡jv g‡bvm¨v°vivBW cvIqv hvq Zv‡K 

cwjm¨v°vivBW e‡j| †hgb- ÷vP©, †mjy‡jvR BZ¨vw`| (g‡bvm¨v°vivBW¸wj cwjgvihy³)| 

Kv‡e©vnvB‡Wª‡Ui  f‚wgKv:  

1.  Dw™¢‡`i ï®‥ IR‡bi 50-80% B Kv‡e©vnvB‡WªU  |  
2.  Dw™¢‡`i †`n MVbKvix c`v_©¸‡jvi Kve©b KvVv‡gv cÖ`vb K‡i | 

3.  Dw™¢‡`i mv‡cvw©Us wUk¨yi MvVwbK Dcv`vb wnmv‡e KvR K‡i | 

4.  cÖvwY‡`‡n nv‡oi mwÜ¯ ‡j jyweª‡K›U wnmv‡e e¨veüZ nq |  

wkÿv_x©i K¬v‡ki KvR: Kv‡ev©nvB‡WªU Kx? 

wkÿv_x©i `jxq KvR: wewfbœ cÖKvi Kv‡e©vnvB‡Wª‡Ui MVb eY©bv K‡iv | 

wkÿv_x©i evwoi KvR: Kv‡e©vnvB‡Wª‡Ui †kÖwYweb¨v‡mi GKwU PvU© •Zwi K‡i Av‡bv| 

cÖ_g K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Rxe‡`‡ni ivmvqwbK Dcv`vb e¨vL¨v Ki‡Z cvi‡e| 

2| Kv‡e©vnvB‡WªU Gi †kÖwYwefvM eY©bv Ki‡Z Ki‡e| 

3| Rxe‡bB Kv‡e©vnvB‡WªU Gi f‚wgKv we‡kølY Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: Rxe‡`‡ni ivmvqwbK Dcv`vb I Kv‡e©vnvB‡WªU Gi †kÖwYwefvM I f‚wgKv 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 19 

 

 
 

 

 

 

 

 

 

 

 

 

†cÖvwUbt AmsL¨ A¨vgvB‡bv GwmW †ccUvBc eÜbxi gva¨‡g †h †h․M MVb K‡i Zv‡K †cÖvwUb e‡j| D”P AvYweK †h․M| 

†cÖvwU‡bi †kªYxweb¨vmt †f․Z, ivmvqwbK ¸Yvejx Ges `ªebxqZvi Dci wfwË K‡i †cÖvwUb‡K `yB fv‡M fvM Kiv hvq 

†hgb-  (K) mij †cÖvwUb L) hyM¥ †cÖvwUb                               

(K) mij †cÖvwUb (Simple protein) t ‡h †cÖvwUb‡K GbRvBg ev A¨vwmW w`‡q Av`ª©we‡kølY Ki‡j ïaygvÎ A¨vwg‡bv 

A¨vwmW cvIqv hvq, Zv‡K mij †cÖvwUb e‡j| `ªeYxqZvi Dci wfwË K‡i mij †cÖvwUb‡K Avevi 7 fv‡M fvM Kiv hvq 

†hgb-(1) A¨vjweDwgb (2) †MøvweDwjb (3) Møy‡Uwjb (4) †cÖvjvwgb (5) wn‡÷vb (6) †cÖvUvwgb (7) †¯‥¬‡iv‡cÖvwUb|   

(L) hyM¥ †cÖvwUbt ‡h †cÖvwU‡bi mv‡_ †Kvb A‡cÖvwUb Ask hy³ _v‡K Zv‡K ejv nq hyM¥ †cÖvwUb ev Conjugated 

protein| G‡K wbgœwjwLZ fv‡e fvM Kiv hvq †hgb- 

(1) wbDwK¬D‡cÖvwUb (2) MøvB‡Kv‡cÖvwUb (3) wj‡cv†cÖvwUb (4) †µv‡gv‡cÖvwUb (5) †gUv‡jv‡cÖvwUb (6) dm‡dv‡cÖvwUb 

 

wkÿv_x©i K¬v‡ki KvR:  †cÖvwUb Kx? 

wkÿv_x©i `jxq KvR: wewfbœ cÖKvi †cÖvwU‡bi †kÖwYwefvM K‡iv| 

wkÿv_x©i evwoi KvR: †cÖvwU‡bi †kÖwYwefv‡Mi GKwU PvU© •Zwi K‡i Av‡bv| 

 

 
 

 

 

 
 

 

 

 

 

 

 

 
 
 

wjwcW:  

Dw™¢` I cÖvwY‡`‡n we`¨gvb GKwU MyiæZ¡c~Y© •Re ivmvqwbK c`v‡_©i bvg wjwcW| Kv‡e©vnvB‡Wª‡Ui gZ wjwcWI Kve©b, 

nvB‡Wªv‡Rb I Aw·‡Rb wb‡q MwVZ nq| Kve©b, nvB‡Wªv‡Rb I Aw·‡R‡bi mgš̂‡q MwVZ †ønRvZxq c`v_©‡K wjwcW ejv 

nq| 

wjwc‡Wi †kªYxwefvMt  AvYweK MVb Abymv‡i wjwcW‡K cÖavbZ cuvP fv‡M fvM Kiv nq| †hgb- 

(K) UªvBwMømvivBW ev wbDUªvj wjwcW (L) dm‡dvwjwcW 

(M) MøvB‡KvwjwcW (N) Uviwcb‡qW   (O) ‡gvg 

(K) UªvBwMømvivBW ev wbDUªvj wjwcW: wZb Aby d¨vwU GwmW Ges GK Aby wMømvij mn†hv‡M MwVZ nq UªvBwMømvivBW |  

G‡K Avevi `yÕfv‡M fvM Kiv hvq †hgb- (1) Pwe©  (2) †Zj (L) dm‡dvwjwcW: mij wjwc‡Wi mv‡_ hw` dm‡dU mshy³ 

_v‡K Zv‡K dm‡dvwjwcW e‡j| †hgb- †jwmw_b, †mdvwjb, cøvRgv†gg‡eªb BZ¨vw`| 
 

wkÿv_x©i K¬v‡ki KvR: wjwcW Kx? 

wkÿv_x©i `jxq KvR: wewfbœ cÖKvi wjwc‡Wi †kÖwYwefvM Ki| 

wkÿv_x©i evwoi KvR: wjwc‡Wi †kÖwYwefv‡Mi GKwU PvU© •Zix Ki|  

 

wØZxq K¬vk 

Z…Zxq K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Protein Gi †kÖwYwefvM e¨vL¨v Ki‡Z cvi‡e? 

2| Protein Gi f‚wgKv we‡kølY Ki‡Z cvi‡e| 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Lipid Gi †kÖwYwefvM e¨vL¨v Ki‡Z cvi‡e 

2| Rxe‡`‡n Lipid Gi f‚wgKv we‡kølY Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: Protein Gi †kÖwYwefvM I f‚wgKv| 

 

 

 

 

 

 

 

 

cvV wk‡ivbvg: Lipid, Lipid Gi †kÖwYwefvM I f‚wgKv 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 20 

 
 

 

 

 

 

 

 

 
 

GbRvBgt GbRvBg nj GK cÖKvi †cÖvwUb hv Rxe†`‡n Aí gvÎvq we`¨gvb †_‡K wewµqvi MwZ‡K Z¡ivwš̂Z K‡i wKš‧ 

wewµqv †k‡l wb‡R AcwiewZ©Z _v‡K, Zv‡K GbRvBg e‡j|  

GbRvB‡gi •ewkó¨ ev ag©: 1| GbRvBg nj †cÖvwUbagx©| 2| GbRvBg †Kv‡l Kj‡qW iæ‡c Ae¯ vb K‡i| 

KbRy‡M‡UW †cÖvwUb t †cÖvwU‡bi mv‡_ hw` A‡cÖvwUb Ask mshy³ _v‡K ZLb G ai‡bi †cÖvwUb‡K KbRy‡M‡UW †cÖvwUb ev 

hyM¥ †cÖvwUb e‡j| 

A¨v‡cvGbRvBg t KbRy‡M‡UW †cÖvwU‡bi †cÖvwUb Ask‡K A¨v‡cvGbRvBg e‡j| 

†cÖvm‡_wUK MÖæc t †cÖvwU‡bi mv‡_ hw` A‡cÖvwUb Ask mshy³ _v‡K ZLb G ai‡bi †cÖvwUb‡K KbRy‡M‡UW †cÖvwUb ev hyM¥ 

†cÖvwUb e‡j| KbRy‡M‡UW †cÖvwU‡bi A†cÖvwUb Ask‡K ‡cÖvm‡_wUK MÖæc e‡j| 

†Kv-d¨v±it †cÖvm‡_wUK MÖæcwU hw` †gUvj nq Zv‡K †Kv-d¨v±i e‡j| †hgb- Fe
++

 , Mn
++

 , Mg
++

 

†Kv-GbRvBgt †cÖvwU‡bi mv‡_ hw` A‡cÖvwUb Ask mshy³ _v‡K ZLb G ai‡bi †cÖvwUb‡K KbRy‡M‡UW †cÖvwUb ev hyM¥ 

†cÖvwUb e‡j|  
 

GbRvB‡gi wKªªqv-‡K․kj ev GbRvB‡gi ZvjvPvwe gZev` (Mechanism of enzyme action) 
 

 

 

 

 

 

†Kvb wbw`©ó GbRvB‡gi GK ev GKvwaK mwKªq ¯ vb (active site ev site of action) _v‡K| cwj‡ccUvBW †PB‡bi 

djwWs-Gi gva¨‡g A¨vKwUf mvBU m„wó nq| A¨vKwUf mvBU I mve‡÷ª‡Ui m¤úK© nj Zvjv-Pvwei gZ mywbw`©ó| (1) 

cÖ_‡g mve‡÷ªU AYy GbRvB‡gi mwKªq ¯ vb Z_v ÔA¨vKwUf mvBUÕ- G mshy³ n‡q GbRvBg-mve‡÷ªU †h․M m„wó K‡i| (2) 

wØZxq ch©v‡q GbRvBg-mve‡÷ªU †h․M †f‡O wM‡q bZzb c`v_© m„wó nq Ges GbRvBg AcwiewZ©Zfv‡e c„_K n‡q hvq|  
 

wkÿv_x©i K¬v‡ki KvR: GbRvBg Kx? KbRy‡M‡UW †cÖvwUb, A¨v‡cvGbRvBg, †cÖvm‡_wUK MÖæc, †Kv-d¨v±i, †Kv-GbRvBg  

wkÿv_x©i `jxq KvR: GbRvB‡gi MVb cÖwµqv eY©bv K‡iv| 

wkÿv_x©i evwoi KvR: GbRvB‡gi wµqvi †K․kjwU e¨vL¨v K‡i wj‡L Av‡bv| 
 

 

 

 

 

 

 

 

 

 

 
 

GbRvB‡gi †kªYxweb¨vm t MVb cÖK…wZi Dci wfwË K‡i GbRvBgmg~n‡K †kªYxweb¨¯  Kiv hvq| Avevi wK ai‡bi 

wewKªqv‡K cÖfvweZ K‡i Zvi Dci wfwË K‡iI GbRvBgmg~n‡K †kªYxweb¨¯Í Kiv hvq|  

 

PZz_© K¬vk 

 cÂg K¬vk 

 

 

                                                                                                                                  
 

    

      Enzyme         Substrate      Enzyme Substrate complex      Enzyme          Product      
 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| GbRvBg e¨vL¨v Ki‡Z cvi‡e 

2| GbRvB‡gi wµqvi cÖK…wZ we‡kølY Ki‡Z cvi‡e| 

3| GbRvB‡gi ZvjvPvwe gZev` e¨vL¨v Ki‡Z cvi‡e| 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| GbRvB‡gi †kÖwYwefvM eY©bv Ki‡Z cvi‡e| 

2| •RweK Kv‡R GbRvB‡gi e¨envi we‡kølY Ki‡Z cvi‡e| 

3| GbRvBg I †KvGbRvB‡gi cv_©K¨ Ki‡Z cvi‡e| 

 

 

 

 

cvV wk‡ivbvg: GbRvB‡gi •ewkó¨, wµqvi cÖK…wZ, ZvjvPvwe gZev` 

 

 

 

 

 

 

 

 

 

 

cvV wk‡ivbvg: GbRvB‡gi †kÖwYweb¨vm, wewfbœ •RweK Kv‡R GbRvB‡gi e¨envi| GbRvBg I 

†KvGbRvB‡gi cv_©K¨| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 21 

(K) MVb •ewkó¨wfwËK †kªYxweb¨vm t MVb •ewkó¨wfwËK GbRvBg `yB cÖKvi| h_v- 

1| mij GbRvBg (symple enzyme) t †h GbRvB‡gi m¤ú~Y© AskB kyay †cÖvwUb w`‡q MwVZ Zv‡K mij GbRvBg 

e‡j| †hgb-my‡KªR|  

2|  †h․wMK GbRvBg (complex enzyme) t †h GbRvB‡gi †cÖvwUb As‡ki mv‡_ GKwU A‡cÖvwUb Ask hy³ _v‡K 

Zv‡K †h․wMK GbRvBg ev KbRy‡M‡UW †cÖvwUb ejv nq| †hgb-FAD.  

(L) Kx ai‡bi wewKªqv‡K cÖfvweZ K‡i Zvi Dci wfwË K‡i GbRvBgmg~n‡K wbæwjwLZ cÖKv‡i †kªYxweb¨vm Kiv nq| 

1|  Aw·‡WvwiWvK‡UR (Oxido-reductase) t G RvZxq GbRvBg †Kvb c`v‡_©i mv‡_ nvB‡Wªv‡Rb, Aw·‡Rb wKsev 

B‡jKUªb mshy³ K‡i A_ev †Kvb c`v_© †_‡K GMywj wehy³ K‡i| †hgb-mvB‡Uv‡Kªvg Aw·‡WR, dm‡dvwMømv‡iwìnvBW 

wWnvB‡WªvwR‡bR|  

2|  UªvÝdv‡iR (Transferase) t G RvZxq GbRvBg †Kvb GKwU c`v_© n‡Z GKwU MÖyc‡K (†hgb-NH2) AcmvwiZ 

K‡i Ab¨ GKwU c`v‡_©i mv‡_ mshy³ Ki‡Z mnvqZv K‡i|  

3| nvB‡WªvjvBwUK GbRvBg ev nvB‡Wªv‡jR (Hydrolase) t G RvZxq GbRvBg †Kvb c`v‡_©i we‡kl e‡Ûi mv‡_ 

cvwbi AYy mshy³ K‡i Zv‡K nvB‡WªvjvBwmm Ki‡Z mnvqZv K‡i| †hgb: my‡KªvR, †cÖvwU‡qR, dm‡d‡UR G÷v‡iR 

BZ¨vw` G RvZxq GbRvBg|  

4| jvB‡qR (Lyase) t GB †kªYxi GbRvBg nvB‡WªvjvBwmm I RviY-weRviY QvovB we‡klfv‡e mve‡÷ª‡Ui g~jK‡K 

UªvÝdvi K‡i _v‡K| Giv Kve©b-Kve©b, Kve©b-Aw·‡Rb, Kve©b-bvB‡Uªv‡Rb cÖf„wZ †hvR‡Ki Dci KvR K‡i| 

D`vniY-A¨vj‡Wv‡jR, AvB‡mvmvB‡UªU jvB‡qR BZ¨vw`|  

5|  AvB‡mvgv‡iR (Isomerase) t G RvZxq GbRvBg A¨vj‡WvR (aldose) Ges wK‡UvR (ketose) ky¨Mvi Gi 

AvB‡mv‡gwiK cwieZ©b mvab K‡i|  

6|  jvB‡MR (Lygase) t G RvZxq GbRvBg ATP Gi mnvqZvq ỳB ev Z‡ZvwaK mve‡÷ªU‡K mshy³ K‡i bZzb †h․M m„wó K‡i|  

7|  Kv‡e©vw·‡jR (Carboxylase) t G RvZxq GbRvBg †Kvb c`v‡_©i mv‡_ CO2 AYy hy³ Ki‡Z A_ev †Kvb c`v_© 

n‡Z CO2 wehy³ Ki‡Z mnvqZv K‡i|  

8|  Gwcgv‡iR t G RvZxq GbRvBgmg~n †Kvb c`v_©‡K Gi Gwcgv‡i cwiYZ Ki‡Z mnvqZv K‡i| Gwcgvi AYyMy‡jv 

†KejgvÎ GKwU Kve©b GU‡gi KbwdMv‡ikb w`‡q cv_©K¨gwÛZ|  

9| dm‡dvivB‡jR t G RvZxq GbRvBg †Kvb c`v‡_©i mv‡_ dm‡dU Mªyc mshy³ Ki‡Z ev †Kvb c`v_© n‡Z dm‡dU Mªyc 

wew”Qbœ Ki‡Z mnvqZv K‡i|  
 

GbRvBg I  †Kv-GbRvBg Gi ga¨Kvi cv_©K¨ 

GbRvBg †Kv-GbRvBg 

1| GbRvBg †cÖvwUb agx© | 1| †Kv-GbRvBg †cÖvwUb bq | 

2| GbRvBg †Kv GbRvBg e¨ZxZ KvR Ki‡Z cv‡i| 2| †Kv-GbRvBg GbRvBg e¨ZxZ KvR Ki‡Z cv‡i bv| 

3| GbRvB‡gi ZvcgvÎv mnb ÿgZv Kg|  

50
0
C - 60

0
C ZvcgvÎvq  GbRvB‡gi 

Kvh©KvwiZv _v‡Kbv | 

3| †Kv-GbRvB‡gi ZvcgvÎv mnb ÿgZv †ewk| ZvB H 

ZvcgvÎvq  ‡Kv GbRvBg A‡K‡Rv nq bv | 

 

GbRvB‡gi e¨envi (Uses of enzymes) t  wb‡¤œ GbRvB‡gi GB enygyLx e¨envi D‡jøL Kiv nj| 

1| d‡ji im •Zwi‡Z,  2|  ÿZ wbivgq, 3| nRg ms‡kvab, 4| cÖvY-ivmvqwbK we‡kølY, 5| cwbi•Zwi‡Z, 6| Kvc‡o 

`vM †gvPb, 7| †Pv‡Li Qvwbi A‡¯¿vcPvi, 8| RgvU i³ Mjv‡bv, 9| Pvgov †jvggy³KiY  
 

wk_x©i K¬v‡ki KvR: GbRvBg Kx? GbRvBg I †Kv-GbRvB‡gi cv_©K¨ †jL|  

wkÿv_x©i `jxq KvR: GbRvB‡gi †kÖwYweb¨vm ¸‡jv Kx Kx? 

wkÿv_x©i evwoi KvR: GbRvB‡gi †kÖwYweb¨v‡mi GKwU PvU© •Zwi K‡i Av‡bv| 

 

 
 

 

 

 

wkÿv_x©i K¬v‡ki KvR:  

wkÿv_x©i `jxq KvR:  

wkÿv_x©i evwoi KvR:  

lô K¬vk 

 

cvV wk‡ivbvg: wiwfkb  (m„Rbkxj cÖkœ Abykxjb) 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 22 

                          
AYyRxe 

MICROORGANISM PZz_© Aa¨vq 

 

 

 

 

 

 
 

K¬vm msL¨v Ñ 10 

 

K¬vm welqe ‧̄  K¬vm welqe ‧̄ 

1g 
AYyRxe, fvBivm, fvBivm Gi •ewkó¨, MVb, 

¸iæZ¡, e¨vK‡UwiIdvR Gi RxebPµ  

 
6ô 

cÖ¨vKwUK¨vj: e¨vK‡Uwiqv ch©‡eÿY (UK `B 

†_‡K) 

2q fvBivmRwbZ †ivM-†cu‡ci wis ¯úU †ivM, †W½y 

 

7g  

g¨v‡jwiqvi RxevYy, g¨v‡jwiqv RxevYyi 

RxebPµ, gvbe‡`‡n †ncvwUK mvB‡RvMwb 

RxebPµ, BivB‡_ªvmvBwUK mvB‡RvMwb 

3q 
e¨vK‡Uwiqv, †ncvUvBwmm †iv‡Mi KviY, 

jÿY, cÖwZKvi   

 
8g gkKxi †`‡n RxebPµ, M¨vwg‡UvMwb 

4_© 
e¨vK‡Uwiqvi •ewkó¨, †kÖwYwefvM, MVb I 

Rbb 

 
9g †¯úv‡ivMwb, Rbyµg, g¨v‡jwiqv wbqš¿b| 

5g 
e¨vK‡Uwiqvi ¸iæZ¡, e¨vK‡UwiqvRwbZ †ivM- 

av‡bi eøvBU †ivM, K‡jiv 

 
10g 

wiwfkb  (m„Rbkxj cÖkœ Abykxjb) 

 

 

 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

AYyRxe (Microorganism): 

Bs‡iRx Microorganism kãwU `ywU MÖxK kã micro I organism n‡Z DrcwË jvf K‡i‡Q| MÖxK micro A_© †QvU 

ev ÿz`ª (hv‡`i Lvwj †Pv‡L †`Lv hvq bv) Ges organism k‡ãi A_© Rxe| myZivs Microorganism k‡ãi A_© 

AwZÿz ª̀ Rxe| 

fvBivm 

fvBivm wbDwK¬K A¨vwmW (DNA ev RNA) Øviv MwVZ GK cÖKvi AwZ AvYyexÿwYK A‡Kvlxq ciRxex hv †Kej gvÎ 

Dchy³ Rxe‡Kv‡li Af¨šÍ‡i eske„w× Ki‡Z cv‡i Ges we‡kl we‡kl ‡ivM m„wó Ki‡Z cv‡i wKš‧  Rxe‡Kv‡li evB‡i myß 

Ae¯ vq wbw®…q Roe¯‧i b¨vq AvPiY K‡i| fvBivm AvswkKfv‡e RxešÍ I Rx‡ei weeZ©b avivi GKwU cÖviw¤¢K Ae¯ v‡K 

wb‡ ©̀k K‡i|  

1| fvBiv‡mi A‡Kvlxq I AwZ AvYyexÿwYK|  

2| Giv †cÖv‡UvcøvRgwenxb ivmvqwbK c`v_©|  

weÁvbx gvqvi 1886 wLªóv‡ã cÖgvY K‡ib Zvgv‡Ki †gvRvBK †iv‡Mi Kvib nj fvBivm|  
 

cÖ_g K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| AYyRxe eY©bv Ki‡Z cvi‡e| 

2| fvBivm Gi MVb wekølY Ki‡Z Ki‡e| 

3| fvBivm Gi ¸iæZ¡ m¤ú‡K© Rvb‡Z cvi‡e| 

4| e¨vK‡UwiIdvR Gi RxebPµ m¤ú‡K© wkL‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: AYyRxe, fvBivm, fvBivm Gi •ewkó¨, MVb, ¸iæZ¡, e¨vK‡UwiIdvR Gi  

                   RxebPµ eY©bv| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 23 

fvBiv‡mi Rxexq •ewkó¨ t 

1| fvBivm DNA ev RNA AYy I †cÖvwUb w`‡q MwVZ|  

2| Giv Rxe‡Kv‡li g‡a¨ wb‡R‡`i msL¨v e„w× Ki‡Z mÿg|  

3| mRxe †Kvl Qvov euvP‡Z cv‡i bv|  

dvht †h mKj fvBivm e¨vK‡Uwiqv aŸsm K‡i Zv‡`i dvh ejv nq| †hgb-T2 fvBivm e¨vK‡Uwiqv aŸsm K‡i| T2 

fvBivm‡K dvh& ejv nq|  

fvBivm Gi MVb 

2T  dvh Gi MVb 

2T e¨vK‡UwiIdvh ev e¨vK‡Uwiqv weaŸsmx dvh fvBiv‡mi MVb †ek RwUj|GwU 

Escherichia coli bvgK e¨vK‡Uwiqv‡K AvKªgY K‡i| GB fvBivm †`L‡Z 

A‡bKUv e¨vOvwP AvK…wZi| †`n `ywU cÖavb As‡k wef³| h_v-g Í̄K I †jR| 

gv_v I ‡jR Gi ms‡hvM¯ ‡j my¯úó PvKwZi gZ Kjvi _v‡K|GwU †cÖvwUb Øviv 

•Zix| wb‡Pi w`‡K †em‡cøU ,KuvUvi g‡Zv ¯úvBK I QqwU ¯úk©K Zš‧ Av‡Q| G‡Z 

mvB‡UvcøvRg, wbDwK¬qvm, ‡Kvlxq ÿz`ªv½ †bB| 

ivmvqwbK MVb t ivmvqwbKfv‡e  fvBivmwU  ‡cÖvwUb Ges 5% wbDwK¬K A¨vwmW 

mgš̂‡q MwVZ | wbDwK¬K A¨vwmWwU DNA | DNA  wØm~ÎK |  

fvBivm Gi ¸iæZ¡  

DcKvwiZv t  

1| emšÍ, †cvwjI, †cøM, UvBd‡qW Ges RjvZ¼ †iv‡Mi cÖwZ‡laK wUKv fvBivm 

w`‡qB •Zwi Kiv nq|  

2| fvBivm n‡Z ÔRwÛmÕ †iv‡Mi wUKv •Zwi Kiv nq|  

AcKvwiZv t 

1| fvBivm gvby‡li emšÍ, nvg, †cvwjI, RjvZ¼, Bbd¬z‡qÄv, nvwc©m, †W½y, fvBivj †ncvUvBwUm cÖf„wZ gvivZ¥K †ivM 

m„wó K‡i _v‡K| enyj Av‡jvwPZ AIDS †iv‡Mi Rb¨ I fvBivm|  

2| wewfbœ Dw™¢‡`i †gvRvBK †ivM, wjd‡ivj eywm÷¨v›U, av‡bi Uzs‡MÖv BZ¨vw` cÖvq 300 †ivM fvBivm Øviv N‡U _v‡K|  

HIV: Human Immuno deficiency virus †K ms‡ÿ‡c HIV ejv nq| gvby‡li giYe¨vwa AIDS (Acquired 

Immuno Deficiency Syndrome) Gi KviY nj HIV| 

e¨vK‡UwiI dvh& Gi RxebPKª: 3wU ch©v‡q m¤úbœ nq:  

 

 

 

 

wPÎ: RxebPKª  
 

1| msKªgY ch©vq (Infection phase)  

2| msL¨ve„w× ch©vq (Multiplication phase)  

3| jvBwmm ch©vq (Lysis phase)  

 

wkÿv_x©i K¬v‡ki KvR: gvB‡µvAM©vwbRg Kx? 

wkÿv_x©i `jxq KvR: fvBiv‡mi MVb eY©bv K‡iv, wPÎ AsKb K‡iv| 

wkÿv_x©i evwoi KvR: e¨vK‡Uwiqv I T2 e¨vK‡UwiI dv‡hi RxebP‡µi wPwýZ wPÎ AsKb K‡i Av‡bv| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 24 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

†cu‡ci wis ¯úU fvBivm 

†cu‡ci wis ¯úU fvBivmwU n‡jv PPV hv ïaygvÎ Cucurbitaceae, Caricaceac I Chenopodiaceae family –
i Dw™¢‡` †ivM m„wó K‡i|  

we¯Ívi: 

GB wis Spot †ivM †cu‡c Mv‡Qi Rb¨ Lye gvivZ¥K cÖfve †d‡j Ges Africa Qvov cÖvq me †`‡kB 

GB †ivM †`Lv hvq| GB †ivMwU gvivZ¥Kfv‡e Pxb, _vBj¨vÛ, wdwjcvBb, †d¬vwiWv I eªvwR‡j †`Lv 

hvq| evsjv‡`‡kI GB †ivM †`Lv †`q|          

†cu‡ci wis ¯úU virus wU `ÛvKvi iW shaped Ges cÖvq 800-900 nm j¤^v AvK…wZi n‡q 

_v‡K|  

†iv‡Mi jÿY: 
 

1|  AvKªvšÍ d‡j wis AvK…wZi `vM m„wó nq| 

2|  d‡ji Dci wis Gi `vM wewfbœ ai‡Yi nq| †Kv‡bv †Kv‡bv †ÿ‡Î wis Lye mvgvb¨ `„k¨gvb nq| 

3|  A‡bK mgq †cu‡c MvQ AvKªvšÍ  nIqvi ci d‡j wis spot `vM co‡Z †`Lv hvq| 

4|  fvBivm AvKªvšÍ nIqvi 2 †_‡K 3 mßv‡ni g‡a¨ msµgY †`Lv hvq| 

†iv‡Mi cÖwZKvi: 

1. †cu‡ci wis ¯úU fvBivmwU aphids Øviv msKªwgZ nq| aphids ¸‡jv‡K aŸs‡mi gva¨‡gB GB †iv‡Mi nvZ †_‡K 

cÖwZKvi cvIqv hvq| 

2. AvKªvšÍ †cu‡c MvQ cywo‡q †dj‡Z n‡e| 

3. Rwgi AvMvQvq fvBivm †eu‡P _vK‡Z cv‡i| †m¸wj‡K cywo‡q †dj‡Z n‡e|  

 

†W½yuu: 

GKwU fvBivm RwbZ †ivM| fvBiv‡mi bvg Flavi virus ev †W½x fvBivm| GwU GKwU RNA fvBivm| Gi †cvlK‡`n 

gvbyl Ges evnK nj Aedes aegypti I Aedes albopictus bvgK gkKx| cÖwZeQi we‡k¦ cÖvq 20 nvRvi gvbyl †W½y 

R¡‡i AvKªvšÍ n‡q cÖvY nvivq G‡`i AwaKvskB wkï wK‡kvi|  

mvaviYZ †W½y‡Z AvKªvšÍ †Kv‡bv †ivMx‡K Aedes aegypti gkv Kvgov‡j †W½y fvBivm Aedes gkvi †`‡n cÖ‡ek K‡i| †mB 

fvBivmevnx Aedes gkv †Kv‡bv my  ̄ e¨w³‡K Kvgov‡j †W½y fvBivm Zvi †`‡n Xy‡K c‡o Ges IB e¨w³ AvKªvšÍ nq|  

Aedes gkv mKvj-mÜ¨vq Kvgovq| †fv‡i m~‡h©v`‡qi AvaN›Uvi g‡a¨ Ges mÜ¨vq m~h©v‡¯Íi AvaN›Uv Av‡M Aedes gkv 

Kvgo w`‡q _v‡K| ZvB GB ỳB mg‡q gkvi Kvgo †_‡K mveavb _vK‡Z n‡e|  

†W½yi jÿY:  
 

†W½y GKwU fvBivmRwbZ R¡i| GB R¡‡ii jÿY¸‡jv wbgœiƒc:  

1) cÖ_g w`b †_‡KB cÖPÐ R¡i nq (102-103) wWwMÖ) 2) R¡‡ii m‡½ Zxeª Mv e¨_v I gv_ve¨_v, 3) R¡‡ii mv‡_ †ckx I 

nvo e¨v_¨v| wKQz wKQz †ÿ‡Î kix‡iI i¨vk D‡V|  

wkÿv_x©i K¬v‡ki KvR: fvBivm RwbZ †ivM Kx? †cu‡ci wis ¯úU †ivM †Kb nq| 

wkÿv_x©i `jxq KvR: †cu‡ci wis¯úU †iv‡Mi KviY, jÿY I cÖwZKvi¸‡jv e¨vL¨v K‡iv| 

wkÿv_x©i evwoi KvR: †W½yu †iv‡Mi Dci GKwU cÖwZ‡e`b •Zix K‡i Av‡bv| 

 

wØZxq K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| fvBivmRwbZ †ivM eY©bv Ki‡Z cvi‡e| 

2| †cu‡ci wis ¯úU †ivM eY©bv Ki‡Z cvi‡e| 

3| †cu‡ci wis ¯úU †iv‡Mi KviY wbY©q Ki‡Z cvi‡e|  

4| †cu‡ci wis ¯úU †iv‡Mi cÖfve g~j¨vqb Ki‡Z cvi‡e|  

5| †W½y nIqvi KviY wbY©q Ki‡Z cvi‡e| 

6| †W½yui ÿwZKi cÖfve we‡kølY Ki‡Z cvi‡e|  

 

 

 

cvV wk‡ivbvg: fvBivmRwbZ †ivM-†cu‡ci wis ¯úU †ivM, †W½y  
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 25 

 
 

 

 

 

 

 

 

 

 

 
 

†ncvUvBwmm: 

†ncvUvBwmm GKwU Ae¯ v hvi d‡j hK…Z kix‡ii †ivM cÖwZ‡iv‡ai e¨e¯ v Øviv AvKªvšÍ nq| fvBiv‡mi AvKªg‡bi d‡j 

†ncvUvBwmm †ivM nq| †ncvUvBwmm G,we,wm,wW Ges B fvBivm wjfv‡i cÖ`vn m„wó K‡i| hv‡K fvBivj †ncvUvBwmm ejv 

nq| †ncvUvBwmm †iv‡M RwÛ‡mi cvkvcvwk 1) ÿzavg›`v, 2) AiæwP, 3) ewgfve, 4) R¡i R¡i Abyf~wZ wK¤^v Kvcywb w`‡q 

R¡i Avmv 5) g„`y ev Zxeª †cUe¨_v BZ¨vw` n‡Z cv‡i| 
 

eZ©gv‡b 5wU fvBivj †ncvUvBwm‡mi mÜvb cvIqv †M‡Q:- 

 

 

 

 

 

 

wPÎ: wewfbœ ai‡bi †ncvUvBwUm fvBivm 
 

cÖwZKvi:  

1. GB fvBivm cvwbq Rj I Lv‡`¨i gva¨‡g msµwgZ nq| ZvB cvwb dzwU‡q cvb Kiv I Acwi ‥̄vi  ̄v‡bi Lv`¨ bv LvIqv|  

2. msKªwgZ e¨w³i mivmwi ev c‡ivÿ ms¯úk© †_‡K ỳ‡i _vK‡Z n‡e|  

3. i³ e¨envi Kivi c~‡e© w¯…wbs K‡i wb‡Z n‡e|  
 

wkÿv_x©i K¬v‡ki KvR: †ncvUvBwmm Kx Kx fvBiv‡mi Kvi‡Y nq| 

wkÿv_x©i `jxq KvR: †ncvUvBwU‡mi KviY, jÿY I cÖwZKvi Kx Kx? 

wkÿv_x©i evwoi KvR: †ncvUvBwmm Gi Dci GKwU cÖwZ‡e`b •Zix K‡i Av‡bv|  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

e¨vK‡Uwiqv t  

e¨v‡±wiqv nj mvaviYZ †K¬v‡ivwdj weewR©Z I Ro †Kvl cÖvPxi wewkó GK‡Kvlx cÖvK‡Kw›`ªK AYyRxe| 

Z…Zxq K¬vk 

PZz_© K¬vk 

  †ncvUvBwUm A   †ncvUvBwUm B 

 

  †ncvUvBwUm C   †ncvUvBwUm D   †ncvUvBwUm E 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1|  †ncvUvBwmm †ivM e¨vL¨v Ki‡Z cvi‡e 

2|  †ncvUvBwmm †iv‡Mi KviY we‡kølY Ki‡Z cvi‡e|  

3| †ncvUvBwmm †iv‡Mi cÖwZKv‡ii ¸iæZ¡ Abyaveb Ki‡Z cvi‡e|  

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| e¨vK‡Uwiqv e¨vL¨v Ki‡Z cvi‡e| 

2| e¨vK‡Uwiqvi †kÖwYwefvM e¨vL¨v Ki‡Z cvi‡e| 

3| e¨vK‡Uwiqvi MVb eY©bv Ki‡Z cvi‡e| 

4| e¨vK‡Uwiqvi Rbb eY©bv Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: †ncvUvBwmm †iv‡Mi KviY, jÿY, cÖwZKvi| 

 

 

 

 

 

 

 

 

 

 

 

 

 

cvV wk‡ivbvg: e v̈K‡Uwiqvi, e¨vK‡Uwiqvi •ewkó¨, e¨vK‡Uwiqvi †kÖwYwefvM, e¨vK‡Uwiqvi MVb, 

e v̈K‡Uwiqvi Rbb 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 26 

e¨vK‡Uwiqvi •ewkó¨ t  

1| e¨vK‡Uwiqv AvYyexÿwYK Rxe| 

2| Giv GK‡Kvlx GKK ev K‡jvbx e× fv‡e _vK‡Z cv‡i| 

3| G‡`i wbDwK¬qvm myMwVZ bq A_©vr †cÖvK¨vwiqwUK| 

4| wØwefvRb cÖwµqvq G‡`i eske„w× nq|  
 

e¨vK‡Uwiqvi †kÖwYwefvM 

†Kv‡li AvKv‡ii Dci wfwË K‡i e¨vK‡Uwiqv‡K wewfbœ fv‡e †kªwYweb¨¯Í Kiv nq|  

AvK…wZ Abymv‡i e¨vK‡Uwiqv‡K wbgœwjwLZ fv‡e fvM Kiv nq| h_vÑ 

1| K°vm Coccus):  †h mKj e¨vK‡Uwiqvi †Kv‡li AvK…wZ cÖvq †MvjvKvi 

Zv‡`i‡K K°vm e‡j| K°vm‡K Avevi Qqfv‡M fvM Kiv nq| h_vÑ 

i. gvB‡KªvK°vm, ii. wW‡cøvK°vm, iii. †UUªvK°vm, iv. †÷ªc‡UvK°vm,  

v. ÷¨vdvB‡jvK°vm, vi. mviwmbv| 

2| e¨vwmjvm (Bacillus) : `ÛvK…wZ e¨vK‡Uwiqv‡K e¨vwmjvm e‡j| D`nviY: Bacillus 

albus, Bacillus typhi BZ¨vẁ | 

3| Kgv (Comma) : KgvK…wZi evK‡Uwiqv‡K Kgv e v̈K‡Uwiqv e‡j|  

D`vniY: Vibrio cholerae, Vibrio coli BZ¨vẁ |  

4| ¯úvBwijvg (Spirillum) : cuvPv‡bv ev mwc©jvKvi e¨vK‡Uwiqv‡K ¯úvBwijvg e¨vK‡Uwiqv e‡j| D`nviY: 

Spirillum minus. BZ¨vw`| 

d¬¨v‡Rjv wfwËK †kªwYwefvM 

d¬¨v‡Rjvi Dcw  ̄wZ I Abycw¯ wZi Ici wfwË K‡i e¨vK‡Uwiqv‡K Qq fv‡M fvM Kiv nq| h_v- 
 

i. G¨vUªvBKvm, ii. g‡bvUªvBKvm, iii. j‡dvUªvBKvm, iv. A¨vwçUªvBKvm, v.  †mdv‡jvUªvBKvm  , vi.  †cwiUªvBKvm,  
 

 e¨vK‡Uwiqvi MVb 

e¨vK‡Uwiqv MVb wewfbœ  cÖKvi n‡q _v‡K| GKwU Av`k© e¨vK‡Uwiqvg wb¤œwjwLZ Ask 

wb‡q MwVZ|  

1| d¬¨v‡Rjv,  2| K¨vcwmDj,  3| †Kvl cÖvPxi,  4| mvB‡UvcøvRwgK †gg‡eªb,   5| 

mvB‡UvcøvRg | 

mvB‡UvcøvRg wb¤œwjwLZ Ask wb‡q MwVZ - 

(i)  ivB‡ev‡mvg, (ii) †Kªvg¨v‡Uv‡dvi,  (iii) fwjDwUb,    (iv) †Kvl MnŸi t  

6| wmD‡Wv wbDwK¬qvm,  7| cøvmwgW,  8| †gv‡mv‡mvgt  |  

 

e¨vK‡Uwiqvi Rbb 
 

Rbb: e¨vK‡Uwiqv mvaviYZ wZbwU cÖwKªqvi gva¨‡g eske„w× K‡i _v‡K| G wZbwU cÖwKªqv ¸‡jv njÑ A½R, A‡h․b I 

†h․b cÖwKªqv|  

1| A½R Rbb: i. wØ-wefvRb Øviv,  ii. LÛvqb Øviv, iii. gyKz‡jv`Mg Øviv  

2| A‡h․b Rbb : KwbwWqv, MwbwWqv I G‡Ûv‡¯úvi m„wói gva¨‡g e¨vK‡Uwiqv A‡h․b Rbb m¤úbœ K‡i|  

3| †h․b Rbb: Av`k© †h․b Rbb (†hgb- ỳwU †h․b †Kv‡li wgj‡bi d‡j RvB‡MvU Drcv`b, RvB‡MvU wbDwK¬qv‡mi (2n) 

cieZx© ch©v‡q gv‡qvwmm wefvRb BZ¨vw` „̀k¨¸‡jv) e¨vK‡Uwiqv‡Z †`Lv hvq bv| ZvQvov †h․b Rb‡bi gva¨‡g 

e¨vK‡Uwiqvi msL¨v e„w× N‡U bv| e¨vK‡Uwiqvi ïaygvÎ eskMwZ welqK c~bwe©b¨vm msNwUZ nq|  c×wZ¸‡jv njÑ 

1|  KbRy‡Mkb  (Conjugation) 

2|  UªvÝdi‡gkb (Transformation) 

3|  UªvÝWvKkb (Tranduction)  

 
 

wkÿv_x©i K¬v‡ki KvR: e¨vK‡Uwiqv Kx? 

wkÿv_x©i `jxq KvR: e¨vK‡Uwiqvi †kÖwYwefvM Ki Ges Kx Kx Dcv‡q e¨vK‡Uwiqvi eskwe¯Ívi N‡U|  

wkÿv_x©i evwoi KvR: e¨vK‡Uwiqvi MV‡bi wPwýZ wPÎ •Zwi K‡i Av‡bv| 
 

 

gvB‡KªvK°vm wW‡cøvK°vm

÷ v̈dvB‡jvK°vm

fvBweªI ¯úvBwijvg

mviwmbv

†UUªvK°vm

†÷ªc‡UvK°vm

e¨vwmjvm

e¨vK‡Uwiqvi MVb 

e¨vK‡Uwiqvi †kÖwYweb¨vm 

(d¬v‡RjvwfwËK) 
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K¨vgweªqvb K‡jR  c„ôv # 27 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

e¨vK‡Uwiqvi ¸iæZ¡: 

(K) e¨vK‡Uwiqvi DcKvwiZv t  1| cÖwZ‡laK •Zwi‡Z, 2| A¨vw›Uev‡qvwUK Jlya cÖ¯‧wZ‡Z, 3| Pv, Kwd, ZvgvK 

cÖwKªqvRvZKi‡Y, 4|  Pvgov wk‡í, 5| ỳ»RvZ ª̀e¨ Drcv`‡b, 6| cv‡Ui Avuk Qvov‡bv, 7| †mjy‡jvR nRg cÖwKªqv,  8| 

fvBUvwgb cÖ ‧̄wZ‡Z, 9| ivmvqwbK c`v_© cÖ¯‧ZKi‡Y 
 

(L) e¨vK‡Uwiqvi AcKvwiZv t 1| gvby‡li †ivM m„wó‡Z,  2| Dw™¢‡`i †ivM m„wó‡Z, 3| Ab¨vb¨ cÖvYxi †ivM m„wó‡Z, 4| 

Lv`¨ ª̀‡e¨i cPb I welv³Ki‡Y 5| cvwb ~̀l‡Y, 6| gvwUi De©iZv web‡ó 
 

e¨vK‡Uwiqv RwbZ †ivM- av‡bi eøvBU †ivM : 1884 Lªx÷v‡ã Rvcv‡bi K…l‡Kiv cÖ_g GB †iv‡Mi mÜvb cvb| 1901 mvj 

n‡Z GB †ivM Gi KviY wb‡q AbymÜvb KvR Avi¤¢ nq| MÖx®§gÛ‡j GB †iv‡Mi cÖ‡Kvc Lye †ewk nq| e¨vK‡Uwiqvj eøvBU 

†ivM Rvcvb QvovI Av‡iv A‡bK †`‡k †hgb- Pxb, _vBj¨vÛ, wdwjcvBb, B‡›`v‡bwkqv, ZvBIqvb BZ¨vw` †`‡k n‡q 

_v‡K| 

†iv‡Mi KviY: 1908 mv‡j weÁvbx Takacshi AvKªvšÍ avb Mv‡Qi cvZv n‡Z cÖ_g e v̈K‡Uwiqv Avwe®‥vi K‡ib| RxevYyi bvg 

Xanthomonas campestris pv. oryzae |  

GB Bacteria AvK…wZ‡Z †QvU `‡Ûi b¨vq Ges GwU 1 n‡Z 2   | GwU MÖvg †b‡MwUf I evqyRxex| Gi †ivM 26
0
-30

0
c 

ZvcgvÎv e„w×i Rb¨ AbyK‚j|   

†iv‡Mi jÿY: MÖx®§Kv‡j GB †ivM av‡bi Qov †ei nIqvi mgq nq| 

1. cÖv_wgK Ae¯ vq cvZvi wKbvivq †Nvjv‡U `vM †`Lv hvq|  

2. GB `vM ax‡i ax‡i j¤̂v I PIov n‡Z _v‡K Ges Aí K‡qKẁ ‡bi g‡a  ̈AvµvšÍ  ̄vb a~mi eY© nq L‡oi b v̈q is aviY K‡i| 

3. †ivM e„w×i mv‡_ mv‡_ GB `vM cvZvi wKbviv w`‡q bx‡Pi w`‡K cÖmvwiZ nq| 

cÖwZKv‡ii Dcvq: 

1. dm‡ji cwiZ¨³ bvov Av¸‡b cywo‡q †dj‡Z n‡e| 

2. †ÿ‡Zi AvMvQv webó Ki‡Z n‡e| 

K‡jiv: K‡jiv GKwU msKªvgK, Zxeª †c‡Ui †ivM hv A‡š¿ Vibrio cholerae bvgK e¨vK‡Uwiqvi AvKªgb †_‡K n‡q 

_v‡K|  
 

K‡jivi †iv‡Mi jÿY t 1. gvivZ¥K D`ivgq 2. Lye †ekx Rjxq cvqLvbv, m‡½ †c‡U e¨v_v  3. ewg  4. cv‡q wLuP aiv  

5. Rjvfv‡e kvixwiK †`․e©j¨ | 

 

†iv‡Mi KviY: gvbe kix‡i K‡jiv msKªg‡bi cÖavb evnK cvbxq Rj A_ev Lv`¨| mvaviYZ AvKªvšÍ †ivMxi g‡ji gva¨‡g 

G †ivM Qovq| mvaviYZ cqtcÖYvjxi myôz e¨e¯ vi Afv‡e AvKªvšÍ e¨w³i gj, Lvevi I cvwbi ms¯ú‡k© G‡m Lvevi I 

cvwb‡K ~̀wlZ K‡i| cieZx©‡Z D³ Lvevi I cvwb MÖn‡Yi gva¨‡g K‡jivi RxevYy my¯  gvby‡li †`‡n cÖ‡ek K‡i AvKªvšÍ 

K‡i|  

 

wkÿv_x©i K¬v‡ki KvR: e¨vK‡Uwiqv RwbZ †ivM Kx? e¨vK‡Uwiqvi A_©‣bwZK ¸iæZ¡¸‡jv Kx Kx? 

wkÿv_x©i `jxq KvR: av‡bi eøvBU †iv‡Mi KviY, jÿY I cÖwZKvi¸‡jv e‡jv| 

wkÿv_x©i evwoi KvR: K‡jiv †iv‡Mi Dci GKwU cÖwZ‡e`b •Zwi K‡i Av‡bv|  

cÂg K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| e¨vK‡Uwiqvi ¸iæZ¡ eY©bv Ki‡Z cvi‡e 

2| e¨vK‡Uwiqv RwbZ †ivM eY©bv Ki‡Z Ki‡e| 

3| av‡bi eøvBU †ivM eY©bv Ki‡Z cvi‡e| 

4| K‡jiv †iv‡Mi KviY jÿY I cÖwZKvi e¨vL¨v Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: e¨vK‡Uwiqvi ¸iæZ¡, e¨vK‡Uwiqv RwbZ †ivM- av‡bi eøvBU †ivM, K‡jiv 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 28 

\\P 
 

 

 

 

 

 

 

 
 

DcKiY: UK `B, weKvi ev †U÷ wUDe, †U÷ wUDe ÷¨vÛ, Wªcvi, ¯øvBW I Kfvi w ø̄c, RwUj AYyexÿY hš¿,  

 

 

 

 

 

 

cixÿv c×wZ: 

1| cÖ_‡g 1wU †U÷ wUDe G ev weKv‡i mvgvb¨ `B I cvwbi (Aí `B + †ewk cvwb) wgkÖY fv‡jvfv‡e wgkv‡Z n‡e| 

2| `B Gi wgkÖYwU e¨envwiK K¬vm Gi †Uwe‡j 10 Ñ 15 wgwbU †i‡L c‡i cixÿvwU Ki‡Z n‡e| 

3| †U÷ wUDe bv SvwK‡q Dci †_‡K 1 †dvUv cwi®‥vi cvwb GKwU ¯øvB‡W wb‡Z n‡e|  

4| ¯øvB‡W Kfvi w¯øc w`‡q gvB‡µv‡¯‥v‡ci wb‡P ch©‡eÿY Ki‡Z n‡e| 

ch©‡eÿY: AYyexÿYh‡š¿i wb‡Pi e¨vK‡Uwiqv †`Lv hvq| 

wkÿv_x©i K¬v‡ki KvR: e¨vK‡Uwiqv Kx? 

wkÿv_x©i `jxq KvR: UK `B †_‡K e¨vK‡Uwiqv wKfv‡e wbY©q Kiv hvq|  

wkÿv_x©i evwoi KvR: e¨venvwiK LvZvq GB e¨envwiKwU wj‡L Avb‡e|  

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

g¨v‡jwiqv: g¨v‡jwiqv Anopheles gkKxevwnZ GK ai‡bi gvivZ¥K R¡i †ivM| Kuvcywbmn R¡i Avmv g¨v‡jwiqv R¡‡ii jÿY| 

R¡‡ii 3wU `kv †`Lv hvq| h_v- 1. kxZj `kv 2. Dò `kv I 3. Nvg `kv| gvbe‡`‡n g¨v‡jwiqvi ciRxex AbycÖ‡e‡ki 2Ñ3 

mßv‡ni g‡a¨B †iv‡Mi jÿY¸‡jv cÖKvk cvq| g¨v‡jwiqv †ivM K‡qKwU av‡c N‡U| 
 

g¨v‡jwiqv RxevYy (Malarial parasite) : g¨v‡jwiqvi RxevYy Protozoa c‡e©i GKwU GK‡Kvlx, AvYyexÿwYK ciRxex 

cÖvYx| kw³kvjx AYyexÿY hš¿ Qvov G‡`i †`Lv hvq bv| GB RxevYy Anopheles gkKx Øviv cwievwnZ n‡q gvbyl †_‡K 

gvby‡l  ̄vbvšÍwiZ nq| 

lô K¬vk 

mßg K¬vk 

 

cvV wk‡ivbvg: e¨envwiK: e¨vK‡Uwiqv ch©‡eÿY (UK `B †_‡K) 

 

 

 

 

 

 

 

 

 

 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| g¨v‡jwiqv e¨vL¨v Ki‡Z cvi‡e| 

2| g¨v‡jwiqv RxevYy eY©bv Ki‡Z cvi‡e| 

3| g¨v‡jwiqv RxevYyi RxebPµ eY©bv Ki‡Z cvi‡e| 

4|  gvbe‡`‡n BivB‡_ªvmvBwUK mvB‡RvMwb eY©bv Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: g¨v‡jwiqvi RxevYy, g¨v‡jwiqv RxevYyi RxebPµ, gvbe‡`‡n †ncvwUK  

                   mvB‡RvMwb RxebPµ, BivB‡_ªvmvBwUK mvB‡RvMwb 

 

 

 

 

 

 

 

 

 

 

 

UK `B †U÷ wUD‡e cvwb I `B Gi wgkÖY e¨vK‡Uwiqv 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| UK `B †_‡K e¨vK‡Uwiqvi wKfv‡e wbY©q Kiv hvq Zv e¨vL¨v Ki‡Z cvi‡e| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 29 

g¨v‡jwiqv RxevYyi RxebPµ - 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

gvbe‡`‡n g¨v‡jwiqv ciRxexi RxebPKª (Life cycle of Malarial Parasite): 

g¨v‡jwiqv RxevYyi RxebPKª †ek RwUj| g¨v‡jwiqvi RxevYy GKwU wØ‡cvlK AšÍ:ciRxex| PKªwU m¤úbœ Ki‡Z m¤ú~Y© wfbœ 

ai‡bi 2wU †cvl‡Ki cÖ‡qvRb nq| (A) gvbyl (B) gkKx 

(A) gvbyl: gvbyl‡K gva¨wgK †cvlK (Intermediate host) ejv nq| KviY GLv‡b ciRxexi (Plasmodium 

vivax) mvB‡RvMwb bvgK (Schizogony) GK ai‡Yi A‡h․b Rbb N‡U| gvby‡li †jvwnZ i³ KwYKvq I hK…‡Z GB 

mvB‡RvMwb `kv m¤úbœ nq| 

(B) gkKx: Anopheles M‡Yi K‡qKwU cÖRvwZi gkKx‡K wbw`©ó †cvlK (Definitive host) e‡j| KviY, GLv‡b 

ciRxex †¯úv‡ivMbx (Sporogony) bvgK GK cÖKvi †h․b Rbb cÖwKªqvq esk we¯Ívi K‡i| 

A. gvbe‡`‡n g¨v‡jwiqv RxevYyi RxebPKª: 

gvbe‡`‡n A‡h․b PKª : 

†¯úv‡ivR‡qU enbKvix ¯¿x Anopheles gkv i³ †kvl‡Yi Rb¨ my¯ ¨ 

gvbyl‡K `skb Ki‡j gkKxi jvjvi mv‡_ †¯úv‡ivR‡qU gvbe‡`‡ni 

hK„Z I †jvwnZ i³ KwYKvq cÖ‡ek K‡i Ges A‡h․Y PKª Avi¤¢ 

K‡i| gvbe‡`‡ni hK…Z I †jvwnZ i³ KwYKvq msNwUZ GB A‡h․b 

PKª‡K mvBRMwb (Schizogony) e‡j| 

mvBRMwb PKªwU 2wU cÖavb ch©v‡q wef³| h_v- 

i. †ncvwUK mvB‡RvMwb (Hepatic Schizogony) ev hK…Z 

mvBRMwb  

ii. BivB‡_ªvmvBwUK mvB‡RvMwb (Erythrocytic 

Schizogony). 

i. †ncvwUK mvB‡RvMwb (Hepatic Schizogony) ev hK…Z mvBRMwb: gvby‡li hK…Z‡Kv‡l msNwUZ g¨v‡jwiqvi 

ciRxexi eûwefvRb cÖwKªqvq A‡h․b cÖRbb‡K †ncvwUK mvB‡RvMwb (hK…Z mvB‡RvMwb) e‡j| GwU wb‡¤œv³ `ywU ch©v‡qi 

gva¨‡g msNwUZ n‡Z cv‡i| h_v- (K) wcÖ-Gwi‡_ªvmvBwUK mvB‡RvMwb (L) G‡·v-Gwi‡_ªvmvBwUK mvB‡RvMwb| 

(K) wcÖ-Gwi‡_ªvmvBwUK mvB‡RvMwb (Pre-erythrocytic schizogony): gvbe †`‡n cÖ‡e‡ki ci cÖ_g A‡h․b Rbb‡K 

wcÖ-Gwi‡_ªvmvBwUK mvB‡RvMwb e‡j|  

1) †¯úv‡ivR‡qU (Sporozoite), 2) wKª‡ÞvR‡qU (Cryptozoite), 3) mvBR›U (Schizont), 4) wKª‡Þv‡g‡ivR‡qU 

(Cryptomerozoite)  

(L) G‡·v-Gwi‡_ªvmvBwUK mvB‡RvMwb (Ex-Erythrocytic Schizogony): wcÖ-BivB‡_ªvmvBwUK mvBRMwb P‡Kª 

Drcbœ nIqv wKªc‡Uv‡givR‡qU¸‡jv bZzb hK…Z †Kvl‡K AvKªgY Ki‡j G·BivB‡_ªvmBwUK mvBRMwb `kv ïiæ nq| GB 

PKª K‡qKwU av‡c m¤úbœ nq|  

1) mvBR›U (Schizont): 2) †gUvwKª‡Þv‡givR‡qU (Metacryptomerozoite): AvKv‡ii wfwË‡Z G‡`i 2 fv‡M 

fvM Kiv hvq| h_v- a. gvB‡Kªv-†gUvwKª‡Þv‡g‡ivR‡qU (Micro-Metacryptomerozoite) b. g¨v‡Kªv-

†gUvwKª‡Þv‡g‡ivR‡qU (Macro-Metacryptomerozoite) 

g¨v‡jwiqv ciRxexi RxebP‡Kªi 

QK 

gkKx‡`‡n 

(†h․b Ges A‡h․b PKª) 

gvbe‡`‡n 

(mvB‡RvMwb ev A‡h․b PKª) 

†¯úv‡ivMwb 

(Kª‡ci ewn:cÖvPx‡i 

A‡h․Y Rbb) 

M¨vwg‡UvMwb 

(Kª‡ci †fZ‡i 

†h․b Rbb) 

Gwi‡_ªvmvBwUK mvB‡RvMwb 

†jvwnZ i³ KwYKvi wfZi 

†ncvwUK mvB‡RvMwb 

hK…‡Zi †fZi 

wcÖ-Gwi‡_ªvmvBwUK mvB‡RvMwb 

(hK…‡Z cÖ‡e‡ki ci cÖ_g A‡h․b Rbb) 
G‡·v-Gwi‡_ªvmvBwUK mvB‡RvMwb 

(wcÖ-Gwi‡_ªvmvBwUK mvB‡RvMwbi cieZx© wKš‧ 

†jvwnZ i³KwYKvq cÖ‡e‡ki c~e© ch©šÍ 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 30 

(ii) BivB‡_ªvmvBwUK mvB‡RvMwb (Erythocytic schizogny): gvby‡li †jvwnZ i³ KwYKvq g¨v‡jwiqv ciRxexi 

eûwefvRb cªwKªqvq A‡h․b Rbb‡K BivB‡_ªvmvBwUK mvB‡RvMwb e‡j| av‡ci bvg: 1) Uª‡dvR‡qU (Trophozoite) 

`kv, 2) wmM‡bU wis (Signet ring), 3) A¨vwge‡qW Uª‡dvR‡qU (Amoeboid trophozoite), 4) mvBR›U 

(Schizont), 5) †g‡ivR‡qU (Merozoite), 6) M¨vwg‡UvmvBU (Gametocyte) 
 

 

wkÿv_x©i K¬v‡ki KvR: g¨v‡jwiqvi RxevYyi bvg Kx? 

wkÿv_x©i `jxq KvR: g¨v‡jwiqvi RxevYy A‡h․b P‡µi avc¸w‡jv Kx Kx? 

wkÿv_x©i evwoi KvR: g¨v‡jwiqv RxevYyi A‡h․b P‡µi wPwýZ wPÎ AsKb K‡i Av‡bv|  

 

 

 

 

 

 

 

 

 

 

 

gkKxi †`‡n g¨v‡jwiqv RxevYyi RxebPKª: 

g¨v‡jwiqv AvKªvšÍ gvby‡li †`n †_‡K i‡³i mv‡_ M¨vwg‡UvmvBwUmn wewfbœ `kvi RxevYy gkKxi †`‡n cÖ‡ek K‡i| 

M¨vwg‡UvmvBU e¨ZxZ Ab¨vb¨ `kv¸‡jv wewfbœ GbRvB‡gi wKªqvq bó n‡q hvq Ges M¨vwg‡UvmBU¸‡jv †_‡K M¨vwgU 

Drcv`‡bi gva¨‡g †h․b Rbb ïiæ nq| 

gkKxi †`‡n msNwUZ g¨v‡jwiqv ciRxexi RxebPKª‡K 2wU ch©v‡q fvM 

Kiv hvq| h_v- K) M¨vwg‡UvMwb (Gemetogony)  L) †¯úv‡ivMwb 

(Sporogony) 

K) M¨vwg‡UvMwb (Gemetogony): `sk‡bi gva¨‡g Anopheles gkKx 

g¨v‡jwiqv ciRxexevnx e¨w³i †`n †_‡K i‡³i gva¨‡g RxevYyi 

M¨vwg‡UvmvBU `kvwU MªnY K‡i Ges wb‡¤œv³ av‡c M¨vwg‡UvMwb m¤úbœ 

K‡i| 

M v̈wg‡UvMwbi avcmg~n: 1) Rbb‡Kvl m„wó, 2) wb‡lK, 3) DËwK‡bU, 4) 

DËwm÷ 
 

wkÿv_x©i K¬v‡ki KvR: gkKxi †`‡n g¨v‡jwiqv RxevYyi RxebP‡µi KqwU av‡c m¤úbœ nq? 

wkÿv_x©i `jxq KvR: M¨vwg‡UvMwbi avc¸‡jv Kx Kx? 

wkÿv_x©i evwoi KvR: gkKxi †`‡n g¨v‡jwiqv RxevYyi RxebP‡µi wPwýZ wPÎ AsKb K‡i Av‡bv|  

 

 

 

 

 

 

 

 

 

 

 

Aóg K¬vk 

beg K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| gkKxi †`‡n g¨v‡jwiqv RxevYyi RxebPµ we‡kølY Ki‡Z cvi‡e 

2| M¨vwg‡UvMwb e¨vL¨v Ki‡Z cvi‡e|  

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| †¯úv‡ivMwb e¨vL¨v Ki‡Z cvi‡e| 

2| Rbyµg we‡kølY Ki‡Z cvi‡e|  

3| g¨v‡jwiqvi wbqš¿Y e¨vL¨v Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: gkKxi †`‡n g¨v‡jwiqv RxevYyi RxebPµ, M¨vwg‡UvMwb 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cvV wk‡ivbvg: gkKxi †`‡n RxebPµ, †¯úv‡ivMwb, Rbyµg, g¨v‡jwiqv wbqš¿b| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 31 

†¯úv‡ivMwb (Sporogony): gkKxi Kª‡ci cÖvPx‡i g¨v‡jwiqv RxevYyi A‡h․b Rbb‡K †¯úv‡ivMwb e‡j| Sporogony 

ev A‡h․b Rbb K‡qKwU av‡c m¤úbœ nq| h_v- 

  1) DIwm‡÷i wbDwK¬qvm wefvRb : Kª‡ci Mv‡q msjMœ Ae¯ vq cÖwZUv DIwm‡÷i wbDwK¬qvm 

cÖ_‡g gv‡qvwmm c×wZ‡Z I c‡i evievi gvB‡Uvwmm c×wZ‡Z wefvwRZ n‡q eû msL¨K 

wbDK¬qv‡m cwiYZ nq| 

  2) †¯úv‡iveøv÷ MVb : wm÷ cÖvPx‡i Ave× _vKv Ae¯ vq RxevYyi †`nvf¨šÍ‡i cÖwZUv 

wbDwK¬qvm‡K wN‡i cÖ_‡g mvB‡UvcøvRg Rgv nq Ges c‡i Gi Pviw`‡K †Kvl c ©̀v MwVZ n‡q 

eû msL¨K †MvjvKvi †¯úv‡iveøv÷ (sporoblast) `kvi RxevYy MwVZ nq|  

  3) †¯úv‡ivR‡qU MVb : †¯úv‡iveøv÷ Gici AvK…wZ cwieZ©b K‡i gvKz AvK…wZi n¨vcø‡qW †¯úv‡ivR‡q‡U (sporozoite) 
cwiYZ nq| †¯úv‡ivR‡qU¸‡jv Gici wm÷ cªvPxi Ges RxevYy cøvRgv‡jgv †f‡½ gkKxi wn‡gvwm‡j gy³ nq|  

 

Rbyµg : †Kv‡bv Rx‡ei Rxeb BwZnv‡m A‡h․b I †h․b Rbyi ch©vqKªwgK ev avivevwnK AveZ©b‡K RbyKªg e‡j| 

g¨v‡jwiqvi ciRxex ev Plasmodium Gi RxebP‡Kª RbyKªg †`Lv hvq A_©vr G‡`i RxebP‡Kª n¨vcø‡qW (n) I wWcø‡qW 

(2n) `kv ch©vqKªwgKfv‡e AvewZ©Z nq|  
 

g¨v‡jwiqv wbqš¿‡bi Dcvq : h_vh_ e¨e¯ v MÖn‡Yi gva¨‡g GB †ivM wbqš¿Y Kiv m¤¢e| g¨v‡jwiqv wbqš¿‡bi cÖavb wZbwU 

Dcvq n‡”QÑ (K) gkKx wbab,  (L) gkKxi `sk‡bi nvZ †_‡K AvZ¥iÿv Ges (M) g¨v‡jwiqvMÖ¯Í †ivMxi wPwKrmv|  

 

wkÿv_x©i K¬v‡ki KvR: Rbyµg Kx? 

wkÿv_x©i `jxq KvR: g¨v‡jwiqv RxevYyi †¯úv‡ivMwb ch©v‡qi avc¸‡jv wjL‡Z n‡e| 

wkÿv_x©i evwoi KvR: gkKxi †`‡n g¨v‡jwiqv RxevYyi †¯úv‡ivMwb ch©v‡qi wPwýZ wPÎ AsKb K‡i Av‡bv|  
 

 

 

 

 

 
 

wkÿv_x©i K¬v‡ki KvR:  

wkÿv_x©i `jxq KvR:  

wkÿv_x©i evwoi KvR:  

`kg K¬vk 

 

cvV wk‡ivbvg: wiwfkb  (m„Rbkxj cÖkœ Abykxjb) 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 32 

                          
•kevj I QÎvK 

CELL & CELL STRUCTURE  cÂg Aa¨vq 

 

 

  
 

   
 

K¬vm msL¨v Ñ 09 

 

K¬vm welqe ‧̄  K¬vm welqe ‧̄ 

1g •kevj, •kev‡ji •ewkó¨, MVb, Rbb  6ô Practical – Agaricus  

2q 
Ulothrix Gi Avevm, MVb, Rbb  

7g 
QÎvKRwbZ †ivM- Avjyi wejw¤^Z aŸmv †ivM, 

`uv` 

3q Practical – Ulothrix-  8g •kevj  I QÎv‡Ki mne¯ vb-jvB‡Kb| 

4_© QÎvK, QÎv‡Ki •ewkó¨, MVb, Rbb  9g wiwfkb  (m„Rbkxj cÖkœ Abykxjb) 

5g QÎv‡Ki ¸iæZ¡, Agaricus Gi MVb    

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

•kevj: 

•kevj nj †m mKj †K¬v‡ivwdj Rxe (Ges Zv‡`i eY©nxb AvZ¥xq) hviv _¨vj‡qW A_©vr †Kvb cÖK…Z g~j, KvÛ Ges cvZv 

ev cvZvi gZ A½ _v‡K bv|Ó e¨wZKªg Chara Gi Rbbv½u eû‡Kvlx, Ave„Z|  
 

 

•kev‡ji •ewkó¨  
 

1| •kev‡ji †`n GK‡Kvlx, eû‡Kvlx, K‡jvwbqvj, wdjv‡g›Uvm wewfbœ ai‡bi n‡q _v‡K| 

2| Giv g~jZ RjR|  

3| mgv½‡`nx A_©vr G‡`i †`n KLbI g~j KvÛ I cvZvq wef³ bq| 

4| •kevj †`n †K¬v‡ivwdj hy³ nq| ZvB memgq ¯^-‡fvRx n‡q _v‡K| 

5| wKQz e¨vwZKªg Qvov AwaKvsk †ÿ‡Î G‡`i Rbbv½ GK‡Kvlx Ges AveiYwenxb|  
 

•kev‡ji MVb :  •kev‡ji †`n GK‡Kvlx †_‡K ïiæ K‡i eû‡Kvlx, mij ev RwUj cÖK…wZi n‡q _v‡K| wb‡¤œ •kev‡ji 

wewfbœ cÖKvi MVb eY©bv Kiv n‡jv: 

1| GK‡Kvlx wbðj, 2| GK‡Kvlx mPj, 3| GK‡Kvlx A¨vwge‡qW, 4| mPj `je×,  5| wbðj K‡jvbx, 6| m~ÎvKvi,  

7| cv‡gjxq cÖK…wZi, 8| †WbWª‡qW,  9| _¨vjvm cÖK…wZi,  10| mvBd‡bi b¨vq, 11| bjeûj •kevj, 12| bjvKvi 

•kevj, 13| P¨vÞv I cÎer, 14| †n‡U‡ivUªvBKvm, 15| ce© I ce©ga¨hy³ •kevj, 15| RwUj cÖK…wZi|  

 

•kev‡ji Rbb  

•kev‡j mvaviYZ wZb ai‡bi Rbb †`Lv hvq| h_v- K) A½uR, L) A‡h․b Ges M) †h․b  

 

cÖ_g K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| •kevj Kx Zv eY©bv Ki‡Z cvi‡e| 

2| •kev‡ji •ewkó¨ eY©bv Ki‡Z cvi‡e|  

3| •kev‡ji MVb eY©bv Ki‡Z cvi‡e| 

4| •kev‡ji Rbb e¨vL¨v Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: •kevj, •kev‡ji •ewkó¨, MVb, Rbb 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 33 

 †n vì d v÷

c vB wib‡qW

 †K ¬v‡i vc øv÷

  †K vl  c ÖvP xi

m va vi Y  †K vl

k xl © †K vl

GKwU A½R

  wdjv‡g›U

K) A½uR Rbb:  

i.  †Kvl wefvRb, ii. LÛvqb,  iii. A v̈KvBwbwU   iv. n‡g©v‡Mvwbqvg Øviv m¤úbœ nq| 

L) A‡h․b Rbb :    

i. Ry‡¯úvi,  ii. A¨vcøv‡bv‡¯úvi, iii. wnc‡bv‡¯úvi, iv. cv‡gjv `kv Øviv m¤úbœ nq| 

M) †h․b Rbb :  

i. AvB‡mvM¨vgx,  ii. DM¨vgx | 
 

wkÿv_x©i K¬v‡ki KvR:  •kevj Kx? •kev‡ji †kÖwYwefv¸‡jv Kx Kx? 

wkÿv_x©i `jxq KvR:  •kev‡ji †kÖwYwefvM Ki? •kev‡j Kq ai‡bi Rbb †`Lv hvq? 

wkÿv_x©i evwoi KvR:  •kev‡ji †kÖwYwefv‡Mi GKwU PvU© •Zix K‡i Av‡bv| 

 
 

 

 

 

 

 

 

 

 

 

 
 

Ulothrix 

Ulothrix GK ai‡bi meyR •kevj| 

Ulothrix Gi Avevm, MVb: 

Ulothrix mvaviYZ: wgVv cvwbi cyKzi, Lvj, wej, nvIi b`x, bvjv, cÖf„wZ Rjvk‡q R‡b¥ _v‡K| 

GQvov wm³ gvwU ev cv_‡iI Iiv Rb¥v‡Z cv‡i|  

Ulothrix Gi •`wnK MVb: †KvlcÖvPxi w`‡q †Niv †Kv‡li Af¨šÍixb e¯‧i bvg †cÖv‡UvcøvRg| G‡K 

cuvPwU As‡k fvM Kiv hvq t 

(K) cøvRgv †gg‡eªb, (L) †Kvl  (M) mvB‡UvcøvRg, (N) wbDwK¬qvm (O)  †K¬v‡ivcøvó | 

Dc‡iv³ Ask¸‡jv QvovI Ulothrix-i •`wnK †Kv‡l A‡bK MjwM e¯‧, gvB‡UvKwÛªqv I 

AšÍtcøvRgxq RvwjKv _v‡K| Giv ¯^‡fvRx ¯^fv‡ei Ges gvB‡Uvwmm †Kvl wefvR‡bi gva¨‡g •`wnK 

e„w× K‡i _v‡K| †`‡ni †h †Kvb †Kvl G cÖwKªqvq AskMÖnb Ki‡Z cv‡i| 

Ulothrix Rbb : 1| A½R I 2| †h․b ỳB cÖKv‡ii Rbb m¤úbœ K‡i|  

1. A½R Rbb: 3wU Dcv‡q N‡U| 

i. LÛvqb Øviv (By fiagmentation) | 

ii. A¨vKvBwbwU (Akinety) | 

iii. cv‡gjv `kv (Palmella stage) |  
 

2. †h․b Rbb:   

†h․b Rbb EM¨vgvm| `ywU M¨vwg‡Ui wgj‡bi d‡j wb‡lK wµqv m¤úbœ nq| cÖwKK‚j cwi‡e‡k cÖwZwU wdjv‡g›U 16,32 

A_ev 64 wU M¨vwgU •Zix Isogamete avoid Ges wØd¬v‡Rjvhy³ hv‡`i cÖwZwUi †K¬v‡ivcøvó Ges GKwU cvBwib‡qW 

_v‡K| Isogamete 1wU †gg‡eªbvmmn †fwmKj n‡j gvZ…‡Kvl †_‡K †ei n‡q Av‡m|  

 
 

wkÿv_x©i K¬v‡ki KvR: Ulothrix Gi •`wnK Ask Kx Kx wb‡q MwVZ? 

wkÿv_x©i `jxq KvR: Ulothrix Gi Rbb Kx Kx fv‡e nq? we‡kølY K‡iv| 

wkÿv_x©i evwoi KvR: Ulothrix  Gi •`wnK MVb Gi wPwýZ wPÎ AsKb K‡i GKUv †cv÷vi •Zwi K‡iv| 

 

wØZxq K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Ulothrix eY©bv Ki‡Z cvi‡e| 

2| Ulothrix Gi Avevm eY©bv Ki‡Z cvi‡e|  

3| Ulothrix Gi MVb © eY©bv Ki‡Z cvi‡e| 

4| Ulothrix Gi Rbb we‡kølY Ki‡Z cvi‡e, Ulothrix Gi MV‡bi wPÎ AsKb Ki‡Z mÿg n‡e 

 

 

 

cvV wk‡ivbvg: Ulothrix, Ulothrix Gi Avevm, MVb, Rbb 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 34 

 

 

 

 
 
 

 

 

 

 
 

Ulothrix Gi  ̄vqx ø̄vBW ch©‡eÿY:  
 

mbv³Kvix •ewkó:  

1| Dw™¢` †`n AkvL, wdjv‡g›Uvm, meyR| 

2| wdjv‡g›U cv`‡`k I kxl©‡`k-G wef³| 

3| cÖwZwU †Kvl LvU, wmwjbwWªKvj (cylindrical) Ges †Kvl w̧ji cÖvšÍ ci¯úi mshy³ n‡q wdjv‡g›U MwVZ|  

4| cÖwZwU †Kvl •`‡N©¨i †P‡q cÖ‡¯  eo|  

5| cÖwZwU †Kv‡l GKwU gvÎ A½yix AvKvi (girdle-shaped)  †K¬v‡ivcøvó Dcw¯ Z|  

 

 

wkÿv_x©i K¬v‡ki KvR: Ulothrix Gi ¯øvBW ch©‡eÿY Ki| 

wkÿv_x©i `jxq KvR: ¯øvBW ch©‡eÿY K‡i wPwýZ wPÎ I kbv³Kvix •ewkó¨ LvZvq wjL| 

wkÿv_x©i evwoi KvR: Ulothrix Gi wPwýZ wPÎ AsKb K‡i Gi kbv³Kvix •ewkó¨ e¨envwiK LvZvq wj‡L Av‡bv| 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

QÎvK:  

cywói e¨vcv‡i ciwbf©i A_©vr g„ZRxex A_ev ciRxex wnmv‡e emevmKvix wbDwK¬qvmmg„×, AmeyR, Afv¯‥zjvi mgvsM‡`nx 

Dw™¢`‡K QÎvK bv‡g AwfwnZ Kiv nq|  

QÎv‡Ki •ewkó¨: 

Rx‡ei emev‡mvc‡hvMx †h †Kvb gva¨‡gB †Kvb bv †Kvb QÎvK †`Lv hvq| gvwU, cvwb, evqy, Dw™¢` I cÖvYxi †`n, cPbkxj 

Rxe‡`n ev †`nve‡kl me©ÎB QÎvK evm K‡i| ¯ jR QÎvK¸wj mvaviYZ •Re-c`v_© we‡klZ wnDgvm (humus) mg„× 

gvwU‡ZB fv‡jvfv‡e Rb¥vq| ¯ jR QÎvK¸wj DbœZ †kÖwYi  QÎvK wnmv‡e we‡ewPZ| 

QÎv‡Ki MVb: 

QÎv‡Ki †`n mgvsM ev _¨vjvm cÖK…wZi| †`nwU GK‡Kvlx A_ev eû‡Kvlx n‡Z cv‡i GK‡Kvlx QÎv‡Ki †`n GKwU gvÎ 

†MvjvKvi ev wW¤^vKvi †Kvl Øviv MwVZ, †hgb-Yeast| GB AsMR †KvlwUB Rbb Kvh© m¤úv`b K‡i|  

wKQz wb¤œ‡kÖwYi QÎvK ( ø̄vBg †gvì) e¨ZxZ AwaKvsk QÎv‡Ki †Kv‡l GKwU „̀p †Kvl cÖvPxi I cÖvPxi Øviv Ave„Z 

†cÖv‡Uvcøv÷ we`¨gvb|  

Z…Zxq K¬vk 

PZz_© K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| QÎvK Kx Zv e¨vL¨v Ki‡Z cvi‡e| 

2| QÎv‡Ki •ewkó¨ e¨vL¨v Ki‡Z Ki‡e| 

3| QÎv‡Ki MVb we‡¤ølY Ki‡Z cvi‡e| 

4| QÎv‡Ki Rbb e¨vL¨v Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: Practical – Ulothrix Gi  ̄vqx ø̄vBW ch©‡eÿY I kbv³KiY| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cvV wk‡ivbvg: QÎvK, QÎv‡Ki •ewkó¨, MVb, Rbb 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Ulothrix-Gi kbv³KiY I wPÎ AsKb Ki‡Z cvi‡e| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 35 

Rbb :  QÎv‡Ki esk e„w× mvaviYZ A‡h․b I †h․b G ỳÕcÖKvi cÖwKªqvq n‡q _v‡K|  
 

K. A‡h․b Rbb (Asexual Reproduction) 

 1| †¯úvi Drcv`‡bi gva¨‡g Rbb 

 2| nvBdvi LÛvq‡bi gva¨‡g Rbb  

 3| gyKz‡jv`M‡gi gva¨‡g Rbb 

 4| kvixwiK †Kvl cwieZ©‡bi gva¨‡g Rbb 

L. †h․b Rbb : QÎv‡Ki †h․b Rbb ỳwU M¨v‡gU ev Rbb‡Kv‡li wgj‡bi d‡j m¤úbœ nq| M¨v‡gU Drcv`K A‡½i bvg 

M¨v‡gU¨vwÄqvg| cysRbb †Kvl Drcv`bKvix M¨v‡gU¨vwÄqv‡gi bvg A¨v‡š wiwWqvg Ges ¯¿xRbb †Kvl Drcv`bKvix 

M¨v‡gU¨vwÄqvg Gi bvg D‡Mvwbqvg|  

QÎv‡Ki †h․b Rbb wZbwU c„_K ch©v‡q m¤úbœ nq| h_vÑ 

 1| cøvR‡gvM¨vgx 

 2| K¨vwiIM¨vgx Ges  

 3| wg‡qvwmm 
 

wkÿv_x©i K¬v‡ki KvR: QÎvK Kx? QÎv‡Ki Rbb Kx Kx Dcv‡q N‡U _v‡K? 

wkÿv_x©i `jxq KvR: QÎv‡Ki MVb Kxiƒc nq?  

wkÿv_x©i evwoi KvR: QÎv‡Ki MV‡bi Dci GKwU PvU© •Zix K‡i Av‡bv|  

 

 

 
 

 

 
 

 

 

 

 

 

 

 

QÎv‡Ki ¸iæZ¡: 

QÎvK cÖZ¨ÿ wKsev c‡ivÿfv‡e Avgv‡`i cÖfyZ jvf ev ÿwZ mvab K‡i _v‡K| wb‡¤œ QÎv‡Ki DcKvix I AcKvix f‚wgKv 

D‡jøL Kiv nj- 

1| DcKvix f‚wgKv: i) gvwUi De©iZv e„w×, ii) Gw›Uev‡qvwUK Drcv`b iii) wkíRvZ e¯‧ Drcv`b, iv) Ávb AR©b I 

M‡elYv, v) Lv`¨ , vi)  †eKvix I g` wk‡í  

Agaricus Gi MVb •ewkó¨t  

Agaricus Gi †`n‡K `ywU fv‡M fvM Kiv hvq | †hgb-(K) •`wnK Ask ev gvB‡mwjqvgtkvLv cÖkvLv wewkó¨ m~ÎvKvi 

†`n‡K gvB‡mwjqvg e‡j| GwU gvwUi wb‡P Ae¯ vb K‡i| 

d«zUewW ev Rbb Ask t gvwUi Dc‡i Kv‡Ûi gZ Ask‡K d«zUewW| GwU‡K `ywU As‡k fvM Kiv hvq-Kv‡Ûi b¨vq Ask‡K 

÷ªvBc Ges QvZvi b¨vq Ask‡K cvBwjqvm e‡j| 

Rbbt ‡h․bRbb cÖwµqvq Rbb m¤úbœ nq| †h․b †¯úvi Drcv`bKvix A‡½i bvg e¨vwmwWqvg Ges †¯úv‡ii bvg 

e¨vwmwWI‡¯úvi| 

 

wkÿv_x©i K¬v‡ki KvR: QÎv‡Ki ¸iæZ¡¸‡jv Kx Kx? 

wkÿv_x©i `jxq KvR: Agaricus Gi MVb †Kgb? 

wkÿv_x©i evwoi KvR: Agaricus Gi •`wnK MV‡bi wPwýZ wPÎ AsKb K‡i Av‡bv| 

 

cÂg K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| QÎv‡Ki ¸iæZ¡ eY©bv Ki‡Z cvi‡e| 

2| Agaricus Gi MVb e¨vL¨v Ki‡Z cvi‡e| 

3| Agaricus Gi •`wnK MV‡bi wPÎ AsKb Ki‡Z mÿg n‡e| 

 

 

 

cvV wk‡ivbvg: QÎv‡Ki ¸iæZ¡, Agaricus , Agaricus Gi MVb 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 36 

 
 

 

 

 

 

 

 
 

Agaricus Gi kbv³Kvix •ewkó¨: 

1| Agaricus Gi d«zUewW †`L‡Z QvZvi g‡Zv| 

2| Bnv ÷vBc I cvBwjqvm G wef³ 

3| cvBwjqv‡mi wb‡P fvR Kiv Pv`‡ii g‡Zv j¨v‡gjv Dcw  ̄Z| 

wkÿv_x©i K¬v‡ki KvR: ch©‡eÿY Ki| 

wkÿv_x©i `jxq KvR: ch©‡eÿY K‡i kYv³Kvix •ewkó¨ wjL| 

wkÿv_x©i evwoi KvR: wPÎ AvKu‡e I kYv³Kvix •ewkó¨ e¨envwiK LvZvq wj‡L Avb‡e| 

 

 

 
 

 

 
 

 

 

 

 

 
 

 
 

QÎvKRwbZ †ivM:  

Avjyi wejw¤^Z aŸmv †ivM: GB †ivM‡K A‡bK ÔgoK †ivMÕ e‡j _v‡Kb| c„w_exi me©ÎB GB †ivM nq| 1845 mv‡j 

Avqvij¨v‡Û GB †ivM gvivZ¥Kfv‡e †`Lv †`Iqvq †`‡k ỳwf©ÿ †`Lv hvq|  

QÎv‡Ki bvg: Phytophthora infestans bvgK QÎv‡Ki AvKªg‡b GB †ivM n‡q _v‡K|  

†iv‡Mi jÿY: 

1. †iv‡Mi cÖv_wgK Ae¯ vq cvZvi AvMvq I wKbvivq †QvU †QvU AvuKv evKv `vM †`Lv hvq|  

2. Kª‡g Kª‡g `vM¸‡jv ª̀æZ ev‡o I mg¯Í cvZvq Qwo‡q c‡o|  

3. K‡qKw`‡bi g‡a¨ cvZv g‡i hvq I cvZvi bx‡P `v‡Mi wKbviv eivei mv`v Zzjvi gZ QÎv‡Ki gvB‡mwjqvg 

MwVZ nq|  

cÖwZKvi:  

1. dmj DVvevi ci †ÿ‡Zi AvKªvšÍ cwiZ¨v³ Ask mg~n GK‡Î cywo‡q †dj‡Z n‡e| 

2. wngvMv‡i F40 0
 ZvcgvÎvq Avjy msiÿY Ki‡j †iv‡Mi msKªgb Kg nq|  

3. Avjy msMÖn Kivi K‡qKw`b Av‡M QÎvKbvkK Jla wQUv‡j †ivM msKªgb Kg nq|  
 

ùv`: 

ùv` GK ai‡bi QÎvK RwbZ Pg©‡ivM hv Z¡‡Ki Dcwifv‡Mi †_‡K kix‡ii Af¨šÍ‡i gvivZ¥K mgm¨vi m„wó K‡i| `uv`v Pg©‡ivMwU 

Zv‡`iB †ekx n‡q _v‡K hv‡`i †ivM cÖwZ‡iva ÿgZv Kg| Z¡‡K QÎv‡Ki msµg‡bi Kvi‡Y QÎvKRwbZ Pg©‡ivM nq|  

 

 

 

 
 

†ivM jÿY: 

1| AvKªvšÍ ¯ vb PvKvi gZ †MvjvKvi nq Ges PzjKvq| 

2| †h ¯ v‡b †`Lv †`q †mB  ̄vbwU‡Z †MvjvKvi PvKvi g‡Zv `vM †`Lv hvq, hvi ga¨Lv‡bi Pvgov cÖvq ¯^vfvweK AvKvi 

†`L‡Z n‡jI `v‡Mi cwiwa‡Z †QvU †QvU †MvUv †`Lv hvq Ges `v‡Mi cwiwa DuPz wefw³ jvBb AvKv‡i jÿ¨ Kiv hvq|  

3| AvKªvšÍ ¯ vb PzjKv‡j †mLvb †_‡K Kl Si‡Z _v‡K|  

lô K¬vk 

mßg K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| QÎvKRwbZ †ivM Kx Zv eY©bv Ki‡Z cvi‡e| 

2| Avjyi wejw¤^Z aŸmv †ivM eY©bv Ki‡Z cvi‡e| 

3| `uv` †ivM eY©bv Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: Practical – Agaricus Gi d«zUewWi e¨vwnK MVb ch©‡eÿY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cvV wk‡ivbvg: QÎvKRwbZ †ivM- Avjyi wejw¤̂Z aŸmv †ivM, ùv` 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Agaricus Gi d«zUewWi e¨vwnK MVb ch©‡eÿY Ki‡Z cvi‡e 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 37 

4| kix‡ii †h †Kv‡bv ¯ v‡b Gi AvKªgY NU‡Z cv‡i|  

kix‡ii wewfbœ As‡k ùv` †`Lv hvq †hgb- 1| KzuPwK‡Z ùv`,  2| kix‡i `v`, 3| gv_vi Z¡‡K `uv`| 

`uv` cÖwZKv‡ii Dcvq: 

1|  †Mvm‡ji ci fv‡jvgZ kixi gyQ‡Z n‡e| 

2|  †cvkvK h_vm¤¢e wX‡jXvjv co‡Z n‡e| 

4| Kv‡iv e¨eüZ †Zvqv‡j, wPiæbx e¨envi Kiv hv‡e bv| 

5| weQvbvi †ZvlK, Pv`i I Kvco wKQzw`b ci ci cwi®‥vi Ki‡Z n‡e| 

`uv` cÖwZ‡iv‡ai Dcvq: 

1| mvevb I cvwb w`‡q AvKªvšÍ ¯ vb cÖwZw`b ay‡j ùv` †_‡K gyw³ cvIqv hvq| 

2| AvKªvšÍ ¯ vb ïK‡bv ivLv Riæix| 

3| wPwKrm‡Ki civgk© Abyhvqx wPwKrmv Kiv‡Z n‡e| 

wkÿv_x©i K¬v‡ki KvR: Avjyi wejw¤^Z aŸmv †iv‡Mi RxevYyi bvg Kx? 

wkÿv_x©i `jxq KvR: QÎvKRwbZ †iv‡Mi KviY, jÿb I cÖwZKvi¸‡jv we‡kølY K‡iv| 

wkÿv_x©i evwoi KvR: `uv` †iv‡Mi Dci GKwU cÖwZ‡e`b •Zix K‡i Av‡bv| 

 

 
 

 

 

 

 

 

 

 

 

 

jvB‡K‡bi MVb: 

jvB‡Kb mvaviYZ Av ª̀©, VvÐv, m~h©v‡jvK Ges weï× evqy‡Z R‡b¥ _v‡K| Giv Mv‡Qi cvZv, euvKj, ÿqcÖvß ¸uwo, g„wËKv, 

†`Iqvj, cv_i cÖf„wZ evm  ̄v‡b R‡b¥ _v‡K| myD”P ce©Z k„•L, eidve„Z Zz›`ªv AÂj, giæf~wg, ce©ZMvÎ cÖf„wZ cÖwZK‚j 

cwi‡e‡k †hLv‡b mvaviYZ Ab¨ †Kvb Dw™¢` Rb¥v‡Z cv‡i bv †mLv‡bI Giv fv‡jvfv‡e Rb¥v‡Z cv‡i| my‡giæ I Kz‡giæ 

e„‡Ëi KvQvKvwQ cÖPÛ VvÛv cwi‡e‡k I jvB‡Kb Rb¥v‡Z †`Lv hvq| Dò I bvwZkx‡Zvò AÂ‡j Av`ª© Rjxq ev®úc~Y© ¯ v‡b 

Giv cÖPzi cwigv‡Y R‡b¥ _v‡K| Giv wngvj‡qi Av‡k cv‡k Ggb wK 10,000 dzU D”PZvqI R‡b¥ _v‡K| ZvQvov fvi‡Zi 

`vwR©wjs G jvB‡Kb Rb¥v‡Z †`Lv hvq| Mv‡Qi evKj ev KvÐ, gvwU, †fRv KvV BZ¨vw` ¯ v‡b jvB‡Kb Rb¥v‡Z †`Lv hvq 

jvB‡Kb: 

jvB‡Kb nj •kevj I QÎv‡Ki Ggb GKwU Nwbô emevm †hLv‡b •kevj I QÎvK GKwU c„_K ¯̂Zš¿ Dw™¢‡`i g‡Zv AvPiY 

K‡i| jvB‡K‡b †h •kevj _v‡K Zv mvqv‡bvdvBmx (bxjvf-meyR •kevj) wKsev †K¬v‡ivdvBmx (meyR •kevj) •kevjf~³| 

mvqv‡bvdvBmx •kev‡ji g‡a¨ Nostoc, Rivularia, Anabaena cÖf„wZ cÖavb Ges †K¬v‡ivdvBmx •kev‡ji g‡a¨ 

Protococcus, Cladophora cÖf„wZ cÖavb| Ab¨w`‡K jvB‡K‡b †h QÎvK _v‡K Zv AwaKvsk †ÿ‡ÎB 

A¨vm‡KvgvB‡mwUm wKš‧ wKQz ¯^í msL¨K †ÿ‡Î e¨vwmwWIgvB‡mwUm RvZxq QÎv‡Ki AšÍf~©³|  

jvB‡K‡bi cÖKvi‡f`:  

1| Kªv‡÷vR jvB‡Kb (Crustose Lichen) 2| †dvwj‡qvR jvB‡Kb (Foliose Lichen) 3| d«zwU‡KvR jvB‡Kb 

Furticose Lichen)  
  
 

wkÿv_x©i K¬v‡ki KvR: jvB‡Kb Kx? 

wkÿv_x©i `jxq KvR: jvB‡Kb wKfv‡e •Zix nq? we‡kølY K‡iv| 

wkÿv_x©i evwoi KvR: jvB‡K‡bi MVb eY©bv K‡i wj‡L Av‡bv| 
 

 

 
 

 

 
 

 

 

wkÿv_x©i K¬v‡ki KvR:  

wkÿv_x©i `jxq KvR:  

wkÿv_x©i evwoi KvR:  

Aóg K¬vk 

beg K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| jvB‡Kb Kx Zv e¨vL¨v Ki‡Z cvi‡e 

2| jvB‡K‡bi MVb e¨vL¨v Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: •kevj I QÎv‡Ki mne  ̄vb-jvB‡Kb| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cvV wk‡ivbvg: wiwfkb  (m„Rbkxj cÖkœ Abykxjb) 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 38 

                          
eªv‡qvdvBUv I †Uwi‡WvdvBUv  

CELL & CELL STRUCTURE  lô Aa¨vq 

 

 

 

  

 

   

K¬vm msL¨v Ñ 04 

 

K¬vm welqe ‧̄  K¬vm welqe ‧̄ 

1g 
Bryophyta-Gi •ewkó¨, Riccia –Gi 

Avevm, MVb, kbv³Kvix •ewkó¨ 

 
3q 

e¨envwiK: Pteris-Gi †¯úv‡ivdvBU  

ch©‡eÿY   

2q 
Pteridophyta Gi •ewkó¨, Pteris Gi 

Avevm, MVb,  Pteris Gi Rbyµg 

 
4_© 

wiwfkb  (m„Rbkxj cÖkœ Abykxjb) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Bryophyta-i •ewkó¨: 

1. Dw™¢` M¨vwg‡UvdvBU (n¨vcø‡qW)| cÖavb †`nwU M¨vwg‡UvdvBU hv eny‡Kvlx, meyR I ¯v̂ejw¤^|  

2. †Kvb †Kvb eªv‡qvdvBUv‡K g~j, KvÐ I cvZvq wef³ Kiv hvq 

bv, †hgbÑRiccia Avevi †Kvb †Kvb eªv‡qvdvBUv‡K KvÛ I cvZvq 

wef³ Kiv hvq †hgb- Semibarbula| 

3. g~‡ji cwie‡Z© ivBR‡qW bvgK AmsL¨ GK‡Kvlx †ivg ev 

eû‡Kvlx †ivg _v‡K|  

 

Riccia Avevm t Riccia  nj Liverwort RvZxq Bryophyta 

Gi mvaviY m`m¨| c„w_exi me©ÎB G‡`i cvIqv hvq| Riccia M‡Yi wewfbœ cÖRvwZ mu¨vZmu¨v‡Z gvwU, b`xi wKbvivq, 

†fRv †`Iqv‡ji Mv‡q, bZzb †R‡M IVv P‡i Rb¥vq| AvRKvj bvm©vixi U‡eI Riccia Gi cÖRvwZ †`L‡Z cvIqv hvq|  

Riccia GKwU eo MY Ges Gi cÖvq 200wU cÖRvwZ eZ©gvb| evsjv‡`k †_‡K Riccia M‡Yi 20wUi I AwaK cÖRvwZ 

kbv³ Kiv n‡q‡Q|  ‡hgbÑ Riccia  gangeticus, Riccia perssonii. 

MVb t M¨vwg‡UvdvBU (n) cÖK…wZi| AvqZ‡b 2-3 cm| Gi †`n _¨vj‡qW A_©vr G‡K g~j, KvÐ I cvZvq fvM Kiv hvq 

bv| G‡`i _¨vjvm meyR welgc„ô Ø¨vMª kvLvwewkó, kvwqZ Pvcv wdZvi gZ| KZ¸wj Riccia  _¨vjvm GK‡Î †MvjvKvi 

_¨vjv‡mi ga¨vsk PIov I wKbvivq Kªgk miæ|  _¨vjv‡mi Dc‡ii c„‡ô j¤̂vjw¤̂fv‡e ga¨wkiv Av‡Q Ges wkiv eivei j¤^v 

LuvR Av‡Q|_¨vjv‡mi cÖwZwU kvLvi A‡MÖ AMÖ¯  LuvR _v‡K| G‡K AMÖ¯  LuvR (apical notch) e‡j| _¨vjv‡mi wb¤œZj 

‡_‡K ỳB cÖKvi GK‡Kvlx ivBR‡qW I eû‡Kvlx †¯‥j wbM©Z nq| ivBR‡qW gm„b I Agm„b ỳB cÖKvi nq|  

 

cÖ_g K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Bryophyta-i •ewkó¨ eY©bv Ki‡Z cvi‡e| 

2| Riccia Avevm eY©bv Ki‡Z cvi‡e| 

3| Riccia MVb we‡kølY Ki‡Z cvi‡e| 

4| Riccia Gi •`wnK MV‡bi wPwýZ wPÎ AsKb Ki‡Z mÿg n‡e| 

4| Riccia Gi kbv³Kvix •ewkó¨ eY©bv Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: Bryophyta-Gi •ewkó¨,  Riccia Avevm, MVb, kbv³KiY •ewkó¨ 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 39 

Riccia Gi kbv³Kvix ‣ewkó¨t 

1. †`n M¨vwg‡UvdvBwUK I _¨vjvmer| 

2. AvqZ‡b 2-3 cm.  

3.GwU welgc„ó, kvwqZ, P¨vÞv, wdZvK…wZi, Ø¨vMÖkvLvwewkó I meyR|  

4. g~j, KvÐ I cvZvq wef³ Kiv hvq bv|  

5. G‡`i †Kvb †Kvb m`m¨‡`i cÖK…Z g~j _v‡K bv| g~‡ji cwie‡Z© ivBR‡qW bvgK AmsL¨ GK‡Kvlx †ivg ev eny‡Kvlx 

†ivg _v‡K|  

 

wkÿv_x©i K¬v‡ki KvR: Bryophyta Kx? 

wkÿv_x©i `jxq KvR: Riccia Gi kbv³Kvix •ewkó¨¸‡jv Kx Kx? Riccia Gi MVb D‡jøL K‡iv| 

wkÿv_x©i evwoi KvR: Riccia Gi •`wnK MV‡bi wPwýZ wPÎ AsKb K‡i Av‡bv|  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pteridophyta Gi •ewkó¨: 

1. g~j Dw™¢` †¯úv‡ivdvBU (wWcø‡qW)| 

2. †`n‡K g~j, KvÐ I cvZvq wef³ Kiv hvq|  

3. KvÐ ivB‡Rvg RvZxq Ges enyel©Rxex|  

4. G‡`i dzj, dj I exR nq bv|  

5. G‡`i cwienY wUmy¨Zš¿ _v‡K|  
 

Pteris Gi Avevm: Pteris mvaviYZ cyivZb I fvOv mu¨vZmu¨v‡Z cÖvPx‡ii 

Mv‡q Rb¥vq| cyivZb B‡Ui ¯Í~‡cI Giv fvj Rb¥vq| †i․‡ ª̀ Rb¥v‡Z cv‡i e‡j 

G‡`i‡K ÔmvbdvY©Õ ejv nq| cÖvPx‡ii Mv‡q Ges B‡Ui ¯Í~‡c Rb¥vq e‡j Giv 

Aa©evqexq ev mve Gwiq¨vj| evsjv‡`‡k Pteris Gi K‡qKwU cÖRvwZ R‡b¥ 

_v‡K| †hgb- P. vittata, P. longifolia. me‡P‡q †ewk †`Lv hvq P. 

vittata| Pteris M‡Y cÖvq 250 wU cÖRvwZ eZ©gvb i‡q‡Q| evsjv‡`‡k G 

M‡Yi cÖvq 15wU cÖRvwZ i‡q‡Q | 
 

Pteris Gi •`wnK MVb t Pteris Dw™¢` †¯úv‡ivdvBU| Gi †`n g~j, KvÐ Ges 

cvZvq wef³| KvÐ ivB‡Rvg (i~cvšÍwiZ f~-wbgœ  ̄ KvÐ) RvZxq ivB‡Rv‡gi 

wbgœZj n‡Z m~² ¯^í kvLvhy³ A  ̄vwbK g~j My”QvKv‡i †ei nq| dv‡Y©i cvZv‡K 

d«Ð (frond) e‡j| KwP Ae¯ vq cvZv KzÐwjZ _v‡K| G‡K mviwm‡bU fv‡b©kb e‡j| c‡Îi i¨vwKm-Gi wbgœcÖvšÍ Ges 

ivB‡Rvg GKcÖKvi AmsL¨ ev`vwg i‡Oi kécÎ w`‡q Ave„Z _v‡K| G kécÎ‡K i¨v‡g›Uvg e‡j| 
 

Pteris Gi RbyKªgt †Kvb Dw™¢‡`i RxebP‡Kª M¨vwg‡UvdvBU (n) Ges †¯úv‡ivdvBU (2n) ch©vq Gi ch©vqKª‡g AveZ©b‡K 

RbyKªg e‡j| dvY© Dw™¢` Pteris Gi RxebP‡Kª my®úó RbyKªg †`Lv hvq| KviY GLv‡b †¯úv‡ivdvBwUK Rbyi mv‡_ 

wØZxq K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Pteridophyta Gi •ewkó¨ e¨vL¨v Ki‡Z cvi‡e|  

2| Pteris Gi Avevm, MVb e¨vL¨v Ki‡Z cvi‡e| 

3| Pteris Gi MVb e¨vL¨v Ki‡Z cvi‡e| 

4| Pteris Gi Rbyµg we‡kølY Ki‡Z cvi‡e| 

5| Pteris Gi Rbyµ‡gi wPÎ AsKb Ki‡Z mÿg n‡e|  

 

 

 

cvV wk‡ivbvg: Pteridophyta Gi •ewkó¨, Pteris Gi Avevm, MVb,  Pteris Gi Rbyµg 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 40 

M¨vwg‡UvdvBwUK Rbyi AbyKª‡gi gva¨‡g RxebPKª m¤úbœ nq| Pteris Dw™¢` Gi RxebP‡Kª 2wU my®úó ch©vq we`¨gvb| 

h_vÑ 1| †¯úv‡ivdvBwUK ch©vq (2n)   

       2| M¨vwg‡UvdvBwUK ch©vq (n) Pteris Dw™¢` / dvY© Dw™¢` Gi g~j Dw™¢` †¯úv‡ivdvBwUK Rbyi cÖwZwbwaZ¡ K‡i I 

GwU Diploid Rby| 
 

wkÿv_x©i K¬v‡ki KvR: Pteris  †Kv_vq R‡b¥ _v‡K| 

wkÿv_x©i `jxq KvR: Rbyµ‡gi avc¸‡jv Kx Kx? 

wkÿv_x©i evwoi KvR: Pteris Gi Rbyµ‡gi GKwU wPwýZ wPÎ AsKb K‡i Av‡bv| 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 
 

                                       wPÎ:  1                                      wPÎ:  2 

cÖ`Ë bgybvwU (wPÎ-1) Pteris bvgK dvY© Dw™¢̀ , KviY t 

i.  Dw™¢`‡`n g~j, KvÐ I cvZvq we‡fw`Z|  

ii.  g~jMy‡jv miy, A¯ vwbK I kvLvwqZ|  

iii.  KvÐ ivB‡Rvg RvZxq|  

iv.  KwP Ae¯ vq cvZvMy‡jv KzÛwjZ (mviwm‡bU)| 

v.  cwiYZ Dw™¢‡`i †h․wMK cvZvi cÎdj‡K †mvivB eZ©gvb|  
 

Pteris bvgK dv‡Y©i †mvivm (Sorus):  
cÖ`Ë bgybvwU (wPÎ-2)  dv‡Y©i †mvivm, KviY t 

i. GwU †gKx BÛywmqvg w`‡q Ave„Z|  

ii. Agivi mv‡_ hy³ e„šÍwewkó †¯úvivwÄqv eZ©gvb| 

iii. ‡¯úvivwÄqv‡gi †fZi †¯úvi Av‡Q|  
 

wkÿv_x©i K¬v‡ki KvR: Pteris Gi †¯úv‡ivdvBU ch©‡eÿY K‡iv| 

wkÿv_x©i `jxq KvR: Pteris Gi †¯úv‡ivdvBU kbv³Kvix •ewkó¨ wjL|  

wkÿv_x©i evwoi KvR: Pteris Gi †¯úv‡ivdvB‡Ui wPwýZ wPÎ AsKb K‡i kbv³Kvix •ewkó¨ e¨envwiK LvZvq wj‡L Av‡bv|  

 

 

 

 

wkÿv_x©i K¬v‡ki KvR:  

wkÿv_x©i `jxq KvR:  

wkÿv_x©i evwoi KvR:  

Z…Zxq K¬vk 

PZz_© K¬vk 

 

cvV wk‡ivbvg: e¨envwiK K¬vk: Pteris-Gi †¯úv‡ivdvBU  ch©‡eÿY   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Pteris Gi †¯úv‡ivdvBU wPÎwU AvuK‡Z wkL‡Z cvi‡e Ges bgybv eY©bv Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: wiwfkb  (m„Rbkxj cÖkœ Abykxjb) 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 41 

                          
bMœexRx I Ave„ZexRx Dw™¢` 

GYMNOSPERM & ANGIOSPERM  mßg Aa¨vq 

 

 

 

 

  

 

   

K¬vm msL¨v Ñ 05 

 

K¬vm welqe ‧̄  K¬vm welqe ‧̄ 

1g 
bMœexRx Dw™¢̀ , Gi •ewkó¨, Cycas Gi MVb, 

Cycas-Gi kbv³Kvix •ewkó¨ 

 
4_© 

Practical :  Malvaceae  †MvÎ 

mbv³KiY| 

2q 
Poaceae Dw™¢` Gi †MvÎ cwiwPwZ mvaviY 

•ewkó¨ 

 
5g 

wiwfkb (m„Rbkxj cÖkœ Abykxjb) 

3q 
Malvaceae Dw™¢` Gi †MvÎ cwiwPwZ,  

mvaviY •ewkó¨ 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

bMœexRx Dw™¢̀  (Gymnosperms) Gi •ewkó¨ t 

1|   bMœexRx Dw™¢‡`i cÖavb †`n †¯úv‡ivdvBU| GwU g~j, KvÐ I cvZvq we‡fw`Z |  

2|   Mf©vkq, Mf©`Û I Mf©gyÛ †bB|  

3|   Mf©vkq bv _vKvq dj nq bv| 

4|   wØwb‡lK nq bv, kuvm wb‡l‡Ki c~‡e© m„wó nq, ZvB kuvm n¨vc ø‡qW| 

5| RvB‡jg wUky¨‡Z †f‡mj (Gnetum e¨wZKªg) I †d¬v‡qg wUky¨‡Z m½x‡Kvl Abycw  ̄Z|  
 

Cycas Gi MVb: 

Cycas Gi †`n †¯úv‡ivdvBU| †¯úv‡ivdvBU g~j, KvÐ I cvZvq wef³| Cycas wPimeyR, 

eûel©Rxex I kvLvwenxb| Dw™¢`wU †`L‡Z GKexRcÎx cvg RvZxq Dw™¢‡`i b¨vq ev e„ÿ dv‡Y©i 

b¨vq| G Kvi‡Y Cycas †K cvg dvY© ejv nq|  

Cycas Gi †Kvivj‡qW g~j: 

Cycas Gi cÖavb g~‡ji cv‡ki w`‡K Ø¨vMÖ kvLv-cÖkvLv †ei K‡i hv gvwUi DcwiZ‡ji KvQvKvwQ G‡m Nb mwbœweó nq 

Ges mvgyw`ªK cÖevj Gi b¨vq AvKvi cÖvß nq GRb¨ G g~j‡K †Kvivj‡qW g~j e‡j| †Kvivj‡qW gy‡ji †fZ‡i 

Anabaena Ges Nostoc bvgK e¨v‡±wiqv evm K‡i|  

Cycas-Gi kbv³Kvix •ewkó¨: 
 

1| Cycas-এর  cÖavb †`n †¯úv‡ivdvBU| GwU g~j, KvÐ I cvZvq we‡fw`Z |  

2| Cycas-G Mf©vkq, Mf©`Û I Mf©gyÛ †bB|  

3| Cycas-G Mf©vkq bv _vKvq dj nq bv| 

cÖ_g K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| bMœexRx Dw™¢` Gi •ewkó¨ eY©bv Ki‡Z cvi‡e| 

2| Cycas Gi MVb e¨vL¨v Ki‡Z cvi‡e| 

3| Cycas Gi kbv³Kvix •ewkó¨ eY©bv Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: bMœexRx Dw™¢` Gi •ewkó¨, Cycas Gi MVb, Cycas-Gi kbv³Kvix •ewkó¨ 
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K¨vgweªqvb K‡jR  c„ôv # 42 

4| Cycas-G  †K †Kvivj‡qW g~j eZ©gvb _v‡K| 

5| wØwb‡lK nq bv, kuvm wb‡l‡Ki c~‡e© m„wó nq, ZvB kuvm n¨vcø‡qW| 

6| RvB‡jg wUky¨‡Z †f‡mj (Gnetum e¨wZKªg) I †d¬v‡qg wUky¨‡Z m½x‡Kvl Abycw  ̄Z|  
 

wkÿv_x©i K¬v‡ki KvR: bMœexRx Dw™¢̀  Gi •ewkó¨¸‡jv Kx Kx? 

wkÿv_x©i `jxq KvR: Cycas Gi MVb Av‡jvPbv Ki|  

wkÿv_x©i evwoi KvR: Cycas Gi †Kvivj‡qW g~‡ji wPwýZ wPÎ AsKb K‡i Avb| 

 

 

 

 

 

 

 

 

 

 

 
 

Poaceae 

Poa MY n‡Z Poaceae †Mv‡Îi D™¢e n‡q‡Q| GB †Mv‡Îi Aci 

bvg Gramineae| cÖvq 650wU M‡Yi Aax‡b cÖvq 9000 cÖRvwZ 

†`Lv hvq| c„w_exi cÖvq me AÂ‡jB G †Mv‡Îi Dw™¢` Rb¥v‡Z †`Lv 

hvq| mcy®úK Dw™¢‡`i g‡a¨ G †MvÎ me‡P‡q eo|  

kYv³Kvix •ewkó¨ (General characteristics) : 

1| KvÐ bjvKvi I ce©ga¨¸‡jv duvcv, 2| wjwMDjwewkó cvZv, 

`yB mvwi‡Z _v‡K, 3| cyôweb¨vm ¯úvBK‡jU, 4| Mf©vkq GK 

cÖ‡Kvôwewkó I AwaMf©, 5| dj K¨vwiIcwmm| 
 

 

wkÿv_x©i K¬v‡ki KvR: Poaceae Gi Aci bvg Kx? 

wkÿv_x©i `jxq KvR: Poaceae  †Mv‡Îi mvaviY •ewkó¸‡jv e‡jv| 

wkÿv_x©i evwoi KvR: Poaceae  †Mv‡Îi Dw™¢‡`i kbv³Kvix •ewkó¨¸‡jv wj‡L Av‡bv|  

 
 

 

 

 

 

 

 

 

 

 

 
 

Malvaceae: Malvaceae GKwU e„nr †MvÎ| G †Mv‡Îi AšÍfy©³ m`m¨iv c„w_exi me©Î we¯Z…Z, Z‡e Av‡gwiKvi 

DògÐ‡jB G‡`i msL¨v †ewk| 82wU MY Ges cÖvq 150wU cÖRvwZ mgš̂‡q †MvÎwU MwVZ| Gi g‡a¨ me©‡cÿv eo MY 

n‡jv Hibiscus (cÖRvwZ 15wU)| 

mvaviY •ewkó¨mg~n t 

¯^iƒct exiær ev e„ÿ; †ivg I wgDwm‡jRc~Y© ev wcw”Qj imhy³| 

wØZxq  K¬vk 

Z…Zxq K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Poaceae Dw™¢` Gi †MvÎ cwiwPwZ we‡kølY Ki‡Z cvi‡e| 

2| Poaceae Dw™¢` Gi mvaviY •ewkó¨ e¨vL¨v Ki‡Z cvi‡e|  

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Malvaceae Dw™¢̀  Gi †MvÎ cwiwPwZ eY©bv Ki‡Z cvi‡e| 

2| Malvaceae Dw™¢̀  Gi mvaviY •ewkó¨ e¨vL¨v Ki‡Z cvi‡e|  

 

 

 

cvV wk‡ivbvg: Poaceae Dw™¢` Gi †MvÎ cwiwPwZ mvaviY •ewkó¨ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

cvV wk‡ivbvg: Malvaceae Dw™¢̀  Gi †MvÎ cwiwPwZ,  mvaviY •ewkó¨ 
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K¨vgweªqvb K‡jR  c„ôv # 43 

KvÐ t cÖvqB Kvôj, Zš‧hy³ I ZviKvKvi, kwéZ †ivghy³| 

cvZv t  mij, GKvšÍi, gy³cvk¦x©q DccÎhy³, RvwjKv wkivweb¨vmhy³| 

cy®úgÄix t  cÖavbZ wbqZ, Z‡e cÖvqB KvwÿK I GKKfv‡e Drcbœ nq| 

dzj t  GKK my`k©b, e„nr, mgv½, Dfwj½ (GKwj½ Ñ Napaea), Mf©cv`cy®úx I Dce„wZÑhy³| 

Dce„wZ t  Dce„Z¨sk 3 Ñ 10wU, gy³ A_ev hy³ (Sida Ges Abutilon) M‡Y Dce„wZ †bB| 

e„wZ t  e„Z¨sk 5wU, hy³ ev gy³, fvj‡fU (cÖvšÍ¯úkx©)| 

`j t  cvcwo 5wU, wb‡R‡`i g‡a¨ gy³, wKš‧ Zj‡`‡k cys‡Kkixq bvjx (Staminal tube)-Gi mv‡_ hy³, UzB‡÷W 

(cvKv‡bv) ev Bw¤^ª‡KU| 

cys Í̄eK t  cys‡Kki AmsL¨, GK¸”Q, cys‡Kkixq `Ð¸‡jv hy³ n‡q GKwU duvcv cys‡Kkixq bvjx m„wó K‡i, civMavbx 

e„°vKvi, GKcÖ‡Kvôx ; civM‡iYy e„nr I K›UwKZ| 

¯¿x¯ÍeK t  Mf©cÎ 1 Ñ 20 ev Gi †ewk, mvaviYZ 5 Ñ 10wU, mshy³, Mf©vkq AwaMf©, 1 Ñ eû cÖ‡Kvôwewkó mvaviYZ 5 

cÖ‡Kvôwewkó; Mf©`‡Ûi msL¨v Mf©c‡Îi msL¨vi mgvb, Mf©gy‡Ûi msL¨v Mf©`‡Ûi msL¨vi mgvb, KLbI wØ¸b| 

(Plagianthus M‡Y Mf©cÎ 1wU ev 2wU, Abutilon M‡Y Mf©cÎ 15 Ñ 20wU Ges Malva M‡Y Mf©cÎ A‡bK)| 

Agivweb¨vm t Aÿxq| 

dj t  K¨vcmyj, †ewi ev mvB‡RvKvc©| 

exR t  cÖvqB †ivgk, mvaviYZ mm¨ •Zjv³| 

 

wkÿv_x©i K¬v‡ki KvR: Malvaceae  †Mv‡Îi Dw™¢`mg~n Kx Kx? 

wkÿv_x©i `jxq KvR: Malvaceae  †Mv‡Îi wewfbœ •ewkó¨mg~n Kx Kx? 

wkÿv_x©i evwoi KvR: Malvaceae  †Mv‡Îi kbv³Kvix •ewkó¨ wj‡L Av‡bv| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

kbv³Kvix •ewkó¨: 

1. Dw™¢‡`i KwP Ask †ivgk I wcw”Qj c ©̀v_ hy³| 

2. DccÎ gy³cvk¦x©q| 

PZz_© K¬vk 

 

cvV wk‡ivbvg: Practical :  Malvaceae  †MvÎ mbv³KiY| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Malvaceae Dw™¢̀  Gi †MvÎ we‡kølY Ki‡Z cvi‡e| 

2| Malvaceae Dw™¢̀  Gi mvaviY •ewkó¨ e¨vL¨v Ki‡Z cvi‡e|  
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K¨vgweªqvb K‡jR  c„ôv # 44 

3. e„wZ cÖvqB Dce„wZ Øviv Ave„Z|  

4. cy®ú GKK Ges mvaviYZ Dce„wZh y³| 

5. cys‡Kki eû, GK¸”QK, cys‡Kkixq bvwjKv Mf©`‡Ûi Pvwiw`‡K †ewóZ| 

6. civMavbx GK cÖ‡Kvô wewkó Ges e„°vKvi| 

7. civM‡iYy e„nr Ges K›UwKZ| 

8. Agivweb¨vm Aÿxq| 

9. dj K¨vcwmDj, †eix A_ev mvB‡RvKvc©, exR ‡ivgk| D`vniY t Rev Hibiscus rosa- sinensis L. 

 

wkÿv_x©i K¬v‡ki KvR: Malvaceae  †MvÎ kbv³Ki‡bi wbqgvejx wj‡L ch©‡eÿY K‡iv| 

wkÿv_x©i `jxq KvR: Malvaceae  †Mv‡Îi j¤̂‡”Q` K‡iv| 

wkÿv_x©i evwoi KvR: Malvaceae  †Mv‡Îi kbv³Kvix •ewkó¨ wPÎ AsKb K‡i wj‡L Av‡bv|  

 

 

 

 

 

 

 
 

 

wkÿv_x©i K¬v‡ki KvR:  

wkÿv_x©i `jxq KvR:  

wkÿv_x©i evwoi KvR:  

 

 

 

 

 

 

 

 

 

 

cÂg K¬vk 

 

cvV wk‡ivbvg: wiwfkb (m„Rbkxj cÖkœ Abykxjb) 
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K¨vgweªqvb K‡jR  c„ôv # 45 

                          
wUky¨ I wUmy¨Zš¿ 

TISSUE & TISSUE SYSTEM  Aóg Aa¨vq 

 

 

 

  

 

   

K¬vm msL¨v Ñ 06 

 

K¬vm welqe ‧̄  K¬vm welqe ‧̄ 

1g 
wUky¨, fvRK wUk y¨i cÖKvi‡f`|  

4_© 
e¨envwiK: GKexR Dw™¢‡`i g~‡ji (cÖ¯ ‡”Q`) 

ch©‡eÿY wPÎ AsKb Ki‡Z n‡e| 

2q 

wUkÿ Zš¿, wUky¨Z‡š¿i †kªwYwefvM, Z¡Kxq 

wUky¨Zš¿ 

 

5g 

e¨envwiK: GKexRcÎx Dw™¢‡`i KvÛ 

(cÖ¯ ‡”Q`) ch©‡eÿb, wPÎ AsKb I 

kbv³KiY| 

3q cwienb / fv¯‥zjvi wUky¨Zš¿  6ô wiwfkb (m„Rbkxj cÖkœ Abykxjb) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

fvRK wUky¨ t wefvR‡b mÿg †Kvl w`‡q MwVZ wUï¨‡KB fvRK wUï¨ e‡j| 
 

fvRK wUky¨i †kªYxweb¨vmt fvRK wUï¨‡K wb‡¤œv³ fv‡e fvM Kiv hvq| †hgb- 

(K) DrcwË AYymv‡it DrcwË AYymv‡i fvRK wUkÿ ‡K wZb fv‡M fvM Kiv hvq| †hgb- 

1| cÖviw¤¢K fvRK wUky¨  

2| cÖvBgvwi fvRK wUky¨ 

 3| †m‡KÛvix fvRK wUkÿ  

(L) Ae  ̄vb Abymv‡i t Dw™¢‡`i †Kvb As‡k Ae  ̄vb K‡i Zvi Dci wfwË K‡i fvRK wUky¨‡K wZb fv‡M fvM Kiv hvq †hgb-

1| kxl©¯  fvRK wUkÿ  2| B›Uvi‡Kjvix ev ¯ vqx ga¨ fvRK wUky¨ 3| cvk¦x©q fvRK wUky¨    

(M) †Kvl wefvRb cÖwµqv AYymv‡it wefvRb cªwµqvi wfbœZvi Dci wfwË K‡i fvRK wUkÿ ‡K wZb fv‡M fvM Kiv hvq| 

†hgb- 1| gvm fvRK wUkÿ  2| †cøU fvRK wUkÿ  3| wie fvRK wUkÿ  

(N) KvR AYymv‡it fvRK wUky¨i Kg©cÖwµqv AYymv‡i G wUkÿ ‡K wZb fv‡M fvM Kiv hvq| †hgb- 

1| ‡cÖv‡UvWvg© 2| †cÖvK¨vw¤^qvg 3| MÖvDÛ †gwi‡÷g ev wfwËwUky¨ 
 

 

wkÿv_x©i K¬v‡ki KvR: wUky¨ Kx? 

wkÿv_x©i `jxq KvR: fvRK wUky¨i †kÖwYwefvM Ki|  

wkÿv_x©i evwoi KvR: fvRK wUky¨i †kÖwYwefvM K‡i GKwU PvU© •Zix K‡iv|  

 

 

cÖ_g K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| wUmy¨ e¨vL¨v Ki‡Z cvi‡e| 

2| fvRK wUmy¨i cÖKvi‡f` e¨vL¨v Ki‡Z cvi‡e|  

 

 

 

cvV wk‡ivbvg: wUky¨, fvRK wUmy¨i cÖKvi‡f`: 
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K¨vgweªqvb K‡jR  c„ôv # 46 

 

 

 

 

 

 

 

 

 

 

 
 

 

wUky¨Zš¿: 

Dw™¢`‡`‡n wewfbœ ai‡bi KvR Kivi Rb¨ wewfbœ ai‡bi wUky¨ _v‡K| GKB ai‡bi KvR Kivi Rb¨ GK ev GKvwaK wUky¨i 

web¨vm‡K wUky¨Zš¿ ejv nq| D”P †kªYxi Dw™¢‡` wZb ai‡bi wUky¨Zš¿ †`Lv hvq, h_vÑZ¡Kxq wUky¨Zš¿ (Epidermal Tissue 

System), wfwË wUky¨Zš¿ (Ground Tissue System)I cwienb wUky¨Zš¿ (Vascular Tissue System)| 

wUky¨Z‡š¿i cÖKvi‡f`: 

1| Z¡Kxq wUky¨Zš¿:  

     (K) Z¡K 

     (L) Z¡Kxq Dce„w× ev GwcWvwg©‡mi Dcv½mg~n (i) ‡ivg ev UªvB‡Kvg, (ii) _wj,  (iii) ké, (iv) †Kv‡jUvm© 

     (M) Z¡Kxq iÜ« : (1) cÎiÜ«  Ges (2) cvwbiÜ« ev nvBWv‡_vW  

2| wfwË wUky¨Zš¿ 

     (A) ewntw÷jxq AÂj: (K) AatZ¡K, (L) K‡U©·, (M) AšÍtZ¡K, 

    (B) AšÍtw÷jxq AÂj: (K) †cwimvBKj ev cwiPKª, (L) g¾v,  (M) g¾viwk¥ 
 

Z¡Kxq wUky¨Zš¿: 
 

1| Z¡Kxq wUky¨Zš¿ (Epidermal Tissue System) t Dw™¢̀  †`‡ni wewfbœ A‡½i (h_v- g~j, KvÐ, cvZv, dzj, dj 

BZ¨vw`) me©v‡cÿv evB‡ii †Kvl¯Íi‡K Z¡K ev GwcWvwg©m ejv nq| Z¡‡K cÎiÜ«, cvwbiÜ«, BZ¨vw`I _v‡K|  
 

 
    

2| cvwbiÜ« ev nvBWv‡_vW (Hydathode) t  nvBWv‡_vW GK we‡kl ai‡bi cvwb wb‡g©vPb A½| U‡g‡Uv, KPz, Nvm 

cÖf„wZ Mv‡Qi cvZvi wKbvivq nvBWv‡_vW Gi Ae¯ vb †evSv hvq| we‡kl cwiw¯ wZ‡Z Dw™¢`‡`n †_‡K nvBWv‡_v‡Wi 

gva¨‡g cvwb cwiZ¨³ nq e‡j nvBWv‡_vW‡K cvwbiÜ« ev cvwbcÎiÜ« e‡j|  

cÎiÜ«: Dw™¢‡`i meyR As‡ki Z¡‡K `yÕwU Aa©P›`ªvK…wZ iÿx‡Kvl Øviv †ewóZ ÿ z`ª wQ`ª‡K cÎiÜ« ev †÷vgv (eû ePb 

stomata) ejv nq|      

             
 

wkÿv_x©i K¬v‡ki KvR: wUky¨Zš¿ Kx? 

wkÿv_x©i `jxq KvR: wUky¨Z‡š¿i cÖKvi‡f`¸‡jv Kx Kx? 

wkÿv_x©i evwoi KvR: wUky¨Z‡š¿i cÖKvi‡f‡`i GKwU PvU© •Zix K‡i Av‡bv|  

 

 

 

 

 

wØZxq K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| wUmy¨Zš¿ Kx Zv e¨vL¨v Ki‡Z cvi‡e| 

2| wUmy¨Zš¿ Gi †kÖwYwefvM e¨vL¨v Ki‡Z Ki‡e| 

3| Z¡Kxq wUmy¨Zš¿ eY©bv Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: wUky¨Zš¿, wUky¨Z‡š¿i †kªwYwefvM, Z¡Kxq wUky¨Zš¿ 
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3| cwienb wUky¨Zš¿  

fv¯‥zjvi ev‡Ûj ev cwienY wUky¨t Dw™¢` †`‡n †h wUï¨ Lv‡`¨i KvuPvgvj (†hgb- cvwb I LwbR jeY BZ¨vw`) I •ZwiK…Z 

Lv`¨ cwienY K‡i Zv‡K cwienY wUï¨ e‡j| RvB‡jg I †døv‡q‡gi cvi¯úwiK Ae¯ v‡bi wfwË‡Z Vascular bundle 

ev cwienY wUky¨¸”Q‡K wZb fv‡M fvM Kiv hvq| †hgb- 

 

 

 

 

 

 

 
 

                                                   wPÎ: cwienb wUky¨Zš¿ 

1. mshy³ ev Conjoint 
2. Aixq ev Radial 

3. ‡Kw› ª̀K ev Concentric 

(1) mshy³ : †h fv¯‥zjvi ev‡Û‡j GKB e¨vmv‡a©i Dci RvB‡jg I †d¬v‡qg Ae¯ vb K‡i Zv‡K mshy³ fv¯‥zjvi ev‡Ûj 

e‡j| †d¬v‡q‡gi msL¨v I Ae¯ v‡bi Dci wbf©i K‡i| G‡`i ỳÕfv‡e fvM Kiv n‡q‡QG 

i.mgcvk¦x©q,  ii.mgwØcvk¦x©q| 

(K) gy³ (Open) t GKB e¨vmv‡a© cvkvcvwk Aew¯ Z RvB‡jg I †d¬v‡q‡gi gvSLv‡b K¨vw¤^qvg _vK‡j Zv‡K mgcvk¦x©q 

gy³ fv¯‥zjvi evÛj e‡j| †hgb- wØexRcÎx Dw™¢‡`i Kv‡Ûi fv¯‥zjvi ev‡Ûj| 

(L) e× (Closed)t mgcvk¦x©q ev‡Û‡ji RvB‡jg I †døv‡q‡gi gvSLv‡b K¨vw¤^qvg bv _vK‡j Zv‡K mgcvk̂x©q e× 

fv¯‥zjvi ev‡Ûj e‡j| †hgb- GKexRcÎx Dw™¢‡`i Kv‡Ûi fv¯‥zjvi ev‡Ûj| 

Aixq †Kw›`ªK:  

†h fv¯‥zjvi evÛ‡j RvB‡jg I †d¬v‡qg GK‡Î GKwU evÛ‡ji m„wó bv K‡i c„_K c„_K fv‡e wfbœ wfbœ evÛ‡ji m„wó K‡i 

Ges RvB‡jg evÛj I †d¬v‡qg evÛj wfbœ wfbœ e¨vmv‡a© cvkvcvwk Ae¯ vb K‡i ZLb Zv‡K Aixq fv¯‥zjvi evÛj e‡j | 

 

wkÿv_x©i K¬v‡ki KvR: fv¯‥zjvi wUky¨ZœÎ Kv‡K e‡j? 

wkÿv_x©i `jxq KvR: wZb cÖKvi wUky¨Z‡š¿i f‚wgKv Kx Kx? 

wkÿv_x©i evwoi KvR: cwienb wUky¨Z‡š¿i cÖKvi‡f‡`i GKwU PvU© •Zwi K‡i Av‡bv|  
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Z…Zxq K¬vk 

PZz_© K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| cwienb wUk y¨Zš¿ e¨vL¨v Ki‡Z cvi‡e|  

2| fv¯‥zjvi wUky¨Z‡š¿i cÖKvi‡f` we‡kølY Ki‡Z cvi‡e|  

 

 

 

cvV wk‡ivbvg: cwienb / fv¯‥zjvi wUky¨Zš¿| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cvV wk‡ivbvg: e¨envwiK: GKexR Dw™¢‡`i g~j ch©v‡q wPÎ AsKb I kbv³KiY I e¨e‡”Q`KiY 

 

 

 

 

 

 

 

 

 

 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| GKexR Dw™¢‡`i g~j ch©v‡q wPÎ AsKb Ki‡Z cvi‡e | 

2| GKexR Dw™¢‡`i g~j Gi kbv³Kvix •ewkó¨ e¨vL¨v Ki‡Z cvi‡e|  

3| GKexR Dw™¢‡`i g~j Gi †mKkvb Ki‡Z cvi‡e|   
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 48 

 
 

GKexRcÎx Dw™¢` g~‡ji AšÍM©VbMZ kbv³Kvix •ewkó¨ t 

1| g~jZ¡‡K wKDwUKj Abycw¯ Z| G‡Z GK‡Kvlx †ivg Av‡Q| 2| AatZ¡K 

†bB| 3| cwiPKª GKmvwi †Kvl w`‡q MwVZ| 4| fv¯‥zjvi evÛj Aixq Ges 

GKvšÍifv‡e mw¾Z| 5| †gUvRvB‡jg †K‡› ª̀i w`‡K Ges †cÖv‡UvRvB‡jg 

cwiwai w`‡K Aew¯ Z| 6| RvB‡jg ev †d¬v‡qg ¸‡”Qi msL¨v mvaviYZ Q‡qi 

AwaK| 7| g¾v e„nr| 

 

 
 

 

 

wkÿv_x©i K¬v‡ki KvR: wkÿv_x©iv K¬v‡k AšÍ©MVb cÖwµqvwU †`L‡e| 

wkÿv_x©i `jxq KvR: wkÿv_x©iv wb‡R wb‡R g~‡ji AšÍ©MVb Ki‡e| 

wkÿv_x©i evwoi KvR: wkÿv_x©iv e¨venvwiK LvZvq wPÎ Gu‡K kbv³Kvix ‣ewkó¨ wj‡L Avb‡e|  

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

GKexRcÎx Dw™¢` Kv‡Ði AšÍM©VbMZ kbv³Kvix •ewkó¨: 

1| Z¡‡Ki evB‡i wKDwUKj we`¨gvb| 

2| AatZ¡K mvaviYZ †¯‥¬‡ibKvBgv wUky¨ w`‡q MwVZ| KLbI 

c¨v‡ibKvBgv wUky¨ w`‡qI MwVZ nq|   

3| fv¯‥zjvi evÛj MÖvDÛ wUky¨‡Z wewÿßfv‡e Qov‡bv| 

4| †gUvRvB‡jg cwiwai w`‡K Ges †cÖv‡UvRvB‡jg †K‡› ª̀i w`‡K 

Aew¯ Z| 5| RvB‡jg Y ev V AvK…wZwewkó| 6| fv¯‥zjvi evÛj mshy³ 

wKš‧ eÜ (RvB‡jg I †d¬v‡q‡gi g‡a¨ K¨vw¤^qvg †bB)| 

 

 

wkÿv_x©i K¬v‡ki KvR: wkÿv_x©iv K¬v‡k AšÍ©iMVb cÖwµqvwU †`L‡e| 

wkÿv_x©i `jxq KvR: wkÿv_x©iv wb‡R wb‡R Kv‡Ði AšÍ©iMVb Ki‡e| 

wkÿv_x©i evwoi KvR: wkÿv_x©iv e¨venvwiK LvZvq wPÎ Gu‡K kbv³Kvix ‣ewkó¨ wj‡L Avm‡e|  

 

 

 

 

 

 

wkÿv_x©i K¬v‡ki KvR:  

wkÿv_x©i `jxq KvR:  

wkÿv_x©i evwoi KvR:  

cÂg K¬vk 

lô K¬vk 

 

cvV wk‡ivbvg: e¨envwiK: GKexRcÎx Dw™¢‡`i KvÛ ch©‡eÿb, wPÎ AsKb I kbv³KiY| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| GKexR Dw™¢‡`i Kv‡Ði wPÎ AsKb Ki‡Z cvi‡e | 

2| GKexR Dw™¢‡`i KvÛ Gi mbv³Kvix •ewkó¨ we‡kølY Ki‡Z cvi‡e|   

3| GKexRcÎx Dw™¢‡`i Kv‡Ði †mKkvb KvUv wkL‡Z cvi‡e|  

 

 

 

cvV wk‡ivbvg: wiwfkb (m„Rbkxj cÖkœ Abykxjb) 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 49 

                          
Dw™¢` kvixiZË¡ 

Plant Physology 
  

beg Aa¨vq 
 

 

  

 

   

K¬vm msL¨v Ñ 14 

 

K¬vm welqe ‧̄  K¬vm welqe ‧̄ 

1g 
LwbR jeY †kvlY, †kvlY cÖwµqv 

mwµq †kvlY, wbw®…q †kvlY 

 
8g 

k¦mb, mevZ I AevZ k¦mb, MøvB‡KvjvBwmm 

cÖwµqv 

2q 

wbw¯…q cÖwµqvq LwbR jeY †kvlY cÖwµqv 

(AvaywbK gZev`), mwµq I wbw¯…q cwi‡kvlY 

cÖwµqvi g‡a¨ cv_©K¨| 

 9g †µem Pµ 

3q 

cÖ‡¯̂`b cÖwµqv, cÎi‡Ü«i MVb, cÎiÜ« Db¥y³ I 

eÜ nIqvi †K․kj (AvaywbK gZev‡`i 

Av‡jv‡K), cÎiÜ«xq cÖ‡¯̂`b cÖwµqv 

 10g B‡jKUªb UªvÝ‡cvU© wm‡÷g 

4_© e¨envwiK : cÎi‡Ü«i MVb ch©‡eÿY  11Zg 

AevZ k¦mb cÖwµqv, wk‡í AevZ k¦m‡bi 

e¨envi, mevZ I AevZ k¦m‡bi g‡a¨ 

cv_©K¨,k¦m‡bi cÖfveKmg~n| 

5g mv‡jvK ms‡kølY cÖwµqv K¨vjwfb Pµ eY©bv|  12Zg e¨envwiK: AevZ k¦m‡bi cixÿv 

6ô 

n¨vP I ¯ø¨vK Pµ eY©bv,K¨vjwfb I n¨vP GÛ 

¯ø¨vK P‡µi g‡a¨ Zzjbv,mv‡jvKms‡kølY 

cÖwµqvq wjwgwUs d¨v±‡ii f‚wgKv| 

 13Zg wiwfkb (m„Rbkxj cÖkœ Abykxjb) 

7g 
e¨envwiK:  mv‡jvK ms‡køl‡Y Kve©b WvB 

A·vBW M¨v‡mi Acwinvh©Zvi cixÿv  
 14Zg wiwfkb (m„Rbkxj cÖkœ Abykxjb) 

 

 

 

 

 

 

 
 

 

 

 

 

 
 
 

Dw™¢` KZ©„K LwbR jeb cwi‡kvlY cÖwµqvt Dw™¢‡`i e„w× Ges kvixwiK cwic~Y©Zvi Rb¨ LwbR jeY cÖ‡qvRb| kvixwiK 

weKv‡ki Rb¨ 17wU Dcv`vb cÖ‡qvRb Gi g‡a¨ Kve©b, nvB‡Wªv‡Rb Ges Aw·‡Rb Qvov Ab¨ Dcv`vb ¸‡jv Dw™¢` gvwU 

†_‡K Avqb AvKv‡i †kvlY K‡i g~‡ji AMÖfvM w`‡q| 
 

 

 

 

 

 

wPÎ : wbw®…q cwi‡kvlY cªwµqv 

wewfbœ weÁvbx‡`i g‡Z GB LwbR jeY cÖwµqvwU GKwU mwµq c×wZ KviY G cÖwµqvq wecvKxq kw³i cÖ‡qvRb nq|  
 

cÖ_g K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| LwbR jeY †kvlY eY©bv Ki‡Z cvi‡e| 

2| mwµq †kvlY, wbw®…q †kvlY cÖwµqv eY©bv Ki‡Z cvi‡e| 

 

cvV wk‡ivbvg: LwbR jeY †kvlY, †kvlY cÖwµqv, mwµq †kvlY, wbw®…q †kvlY 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 50 

mwKªq cwi‡kvlY : wecvKxq kw³i gva¨‡g Avqb †kvwlZ nq| mwKªq  †kvl‡Y evnK Avqb ev AYy Øviv m¤úbœ nq| mwKªq 

†kvl‡Y k¦mb-nvi e„w× cvq| 

 

wbw¯…q cÖwµqvq LwbR jeY †kvlb cÖwµqv (AvaywbK gZev`), 

mwKªq jeY cwi‡kvlY m¤ú‡K© weÁvbx jy‡ÛMvW© (Lundegard) ‡h 

gZev` cÖYqb K‡ib Zv mvB‡Uªv‡Kªvg cv¤ú gZev` ev jy‡ÛMv‡W©i 

gZev` bv‡g cwiwPZ| jy‡ÛMvW© I Zuvi mnKgx© evm©Uªyg jÿ¨ K‡ib 

†h, †Kvb Dw™¢`‡K cvwb †_‡K jeY `ªe‡Y ¯ vbvšÍi Ki‡j D³ 

Dw™¢‡`i k¦mb nvi ev‡o| Zuviv G ewa©Z k¦mb‡K A¨vbvqbÑk¦mb ev 

jeYÑk¦mb bv‡g AvL¨vwqZ K‡ib| 

 

                 

        jeY k¦m‡bi jy‡ÛMvW© Gi gZev` 
 

wbw®…q cwi‡kvlY : Avqb †kvl‡Y †Kvb wecvKxq kw³i cÖ‡qvRb nq bv| wbw®‥ªq  †kvl‡Y evnK Avqb ev AYyi cÖ‡qvRb nq 

bv| wbw®‥ªq †kvl‡Y k¦mb-nvi e„w× cvq bv| 
 

 

wkÿv_x©i K¬v‡ki KvR: Dw™¢` KZ©„K LwbR jeY cwi‡kvlY cÖwµqv Kv‡K e‡j? 

wkÿv_x©i `jxq KvR: mwµq I wbw¯…q cwi‡kvlY Kv‡K e‡j? 

wkÿv_x©i evwoi KvR: wKfv‡e jeY cwi‡kvwlZ nq e¨vL¨v K‡i wj‡L Av‡bv| 

 

 

 

 

 

 

 

 

 

 

 

 

 

wbw®…q cÖwµqvq LwbR jeY †kvlY cÖwµqv (AvaywbK gZev`) : 

 

†cÖvUbÑA¨vbvqb ‡Kv UªvÝ‡cvU© (Proton–Anion co 

transport) t AvaywbK aviYvq ÔAvqb-wbw`©óÕ wKQy 

†cÖvwUbB evnK -Avqb wnmv‡e KvR K‡i|  

†KvlwSj øxi  †Kvlga¨ w`‡K ATPase  KZ©„K ATP  fv‡½ 

Ges GKB mv‡_ GKwU †cÖvUb  (H
+
) ‣Zix n‡q evB‡i 

wbwÿß nq, hv‡K †cÖvUb cv¤ú e‡j| Gi d‡j †Kv‡li 

evB‡ii mv‡_ †fZ‡ii GKwU pH gradient Ges 

Potential gradient  ‣Zix nq  Ges (evB‡i pH Kg I 

†fZ‡i pH †ewk) Proton motive force  ‣Zix  n‡jB 

evnK †cÖvwUb¸‡jv mwKªq nq Ges Cation  ¸‡jv‡K  †fZ‡i 

Av‡b| 

†cÖvUb I evB‡i †_‡K †fZ‡i XyK‡Z Pvq Avi †m mgq Anion ¸‡jv Proton Anion co transport (†cÖvUb Gi 

mv‡_ Anion  GKB m‡½) cÖwKªqvq  wbw`©ó evn‡Ki gva¨‡g  †fZ‡i Xy‡K|  GBfv‡e †Kv‡l Avqb cwi‡kvlY nq|  

mwKªq I wbw®…q cwi‡kvl‡Yi g‡a¨ cv_©K¨: 

wØZxq K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| wbw®…q cÖwµqvq LwbR jeY †kvlY cÖwµqv (AvaywbK gZev`) e¨vL¨v Ki‡Z cvi‡e 

2| mwµq I wbw®…q cwi‡kvlY cÖwµqvi cv_©K¨ e¨vL¨v Ki‡Z cvi‡e|  

 

 

 

cvV wk‡ivbvg: wbw¯…q cÖwµqvq LwbR jeY †kvlY cÖwµqv (AvaywbK gZev`), mwµq I wbw¯…q  

                   cwi‡kvlY cÖwµqvi g‡a¨ cv_©K¨| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 51 

 

mwKªq cwi‡kvlY wbw®…q cwi‡kvlY 

wecvKxq kw³i gva¨‡g Avqb †kvwlZ nq| Avqb †kvl‡Y †Kvb wecvKxq kw³i cÖ‡qvRb nq bv| 

mwKªq  †kvl‡Y evnK Avqb ev AYy Øviv m¤úbœ nq| wbw®‥ªq  †kvl‡Y evnK Avqb ev AYyi cÖ‡qvRb nq bv| 

mwKªq †kvl‡Y k¦mb-nvi e„w× cvq| wbw®‥ªq  †kvl‡Y k¦mb-nvi e„w× cvq bv| 
 

 

 

wkÿv_x©i K¬v‡ki KvR: †Kb wbw®…q cÖwµqvq LwbR jeY †kvlY nq? 

wkÿv_x©i `jxq KvR: mwµq I wbw®…q †kvl‡bi cv_©K¨ wjL|  

wkÿv_x©i evwoi KvR: LwbR jeY †kvl‡Y AvaywbK gZev‡`i e¨vL¨v wj‡L Av‡bv|  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

cÖ‡¯̂`b: †h kvixiZvwË¡K cÖwµqvq Dw™¢‡`i evqexq A½ n‡Z cÖ‡qvR‡bi AwZwi³ cvwb ev¯úvKv‡i †ei n‡q hvq Zv‡K 

cÖ‡¯̂`b e‡j| cÖ‡¯^`b wZb cÖKvi h_vt (1) cÎiÜ«xq cÖ‡¯^`b (2) Z¡Kxq cÖ‡¯^`b (3) †jw›UKzjvi cÖ‡¯̂`b| 

cÎi‡Ü«i MVb: cvZvi (Ges KwP Kv‡Ði) EaŸ© I wbgœZ‡ji ewntZ¡‡K (GwcWvwg©‡m) 

Aew¯ Z `ywU iÿx‡Kvl w`‡q cwi‡ewóZ m~² iÜ«‡K (wQ`ªvKvi Ask‡K) cÎiÜ« ev 

†÷vg¨vUv (stomata GKeP‡b stoma) e‡j| cÎiÜ« kyay we‡kl AvK…wZi wQ ª̀ bq, 

GwU GKwU MyiæZ¡c~Y© ÿz`ªv•M| G A‡•Mi gva¨‡g K‡qKwU kvixiZvwË¡K cÖwKªqv wbqwš¿Z 

nq| Gi gva¨‡g cÖ‡¯^`b I mv‡jvKms‡k ølY cÖwKªqv cwiPvwjZ nq| Gi mv‡_ cÎiÜ« 

†Lvjv ev eÜ nIqvi welqwUI wbqwš¿Z nq|  

 

cÎiÜ« Db¥y³ I eÜ nIqvi †K․kj (AvaywbK gZev‡`i Av‡jv‡K):  

weÁvbx Lexitt cÎiÜ« †Lvjv I eÜ ivLvi e¨vcv‡i cUvwkqvg  Avqb (K
+
) Gi K_v e‡j‡Qb| iÿx‡Kv‡li mwÂZ 

†k¦Zmvi cÖ_‡g g¨vwjK A¨vwm‡W iƒcvšÍwiZ nq  Ges c‡i wewkøó n‡q Zv  A¨vbvqb I K¨vUvq‡b cwiYZ nq |  

 

 

 

 

K
+  

ZLb  g¨vwjK A¨vwm‡Wi mv‡_ wewKªqv K‡i cUvwkqvg g¨v‡jU 

G cwiYZ nq Ges †Kv‡li MnŸ‡i cÖ‡ek K‡i| G mgq 

iÿx‡Kv‡l UviMvi †cÖmvi †e‡o hvevi d‡j Zv ùxZ n‡q aby‡Ki 

gZ †eu‡K hvq I wQ`ª ev iÜ«  Db¥y³ nq| GB wecixZ wewKªqvq 

cÎiÜ« eÜ n‡q hvq| 

 

 

 

 

Z…Zxq K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| cÖ‡¯^`b cÖwKªqv e¨vL¨v Ki‡Z cvi‡e| 

2| cÎiÜ« Db¥y³ I eÜ nIqvi †K․kj (AvaywbK gZev‡`i Av‡jv‡K) eY©bv Ki‡Z cvi‡e|  

3| cÎi‡Ü«i cÖwµqv e¨vL¨v Ki‡Z cvi‡e| 

4| cÖ‡¯̂`‡bi Awf‡hvRb e¨vL¨v Ki‡Z cvi‡e| 

 

cvV wk‡ivbvg: cÖ‡¯̂`b cÖwµqv, cÎi‡Ü«i MVb, cÎiÜ« Db¥y³ I eÜ nIqvi †K․kj (AvaywbK  

                    gZev‡`i Av‡jv‡K), cÎiÜ«xq cÖ‡¯̂`b cÖwµqv 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   [R(COOH)2              R(COO
-
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+
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 52 

cÎiÜ«xq cÖ‡¯^`‡b cÎiÜ« †Lvjv I eÜ nIqvi †K․kj t  

weÁvbx Lloyd (1905) gZ cÖKvk K‡ib †h, cÎi‡Ü«i iÿx‡Kvl¯  

†Kvli‡mi AwfmªewYK Pv‡ci ZviZ‡g¨i Rb¨ cÎi‡Ü«i †Lvjv ev eÜ nIqv 

wbf©ikxj Ges G ZviZg¨ †Kvl¯  wPwb I †k¦Zmv‡ii Aš ÍtcwieZ©‡bi Rb¨ 

N‡U _v‡K|  

 

wkÿv_x©i K¬v‡ki KvR: cÎiÜ« Kx? 

wkÿv_x©i `jxq KvR: cÎiÜ« †Lvjv I eÜ nIqv wKfv‡e N‡U? 

wkÿv_x©i evwoi KvR: cÎiÜ« eÜ I †Lvjv nIqvi †K․kj m¤ú‡K© †h gZev`wU †Zvgvi Kv‡Q MÖnb‡hvM¨ g‡b nq 

wj‡L Av‡bv|  

 

 

 

 

 

 

 

 

 

 
 

GKwU bgybv cvZvi cvZjv cÖ¯ ‡”Q` ¯øvB‡W ¯ vcb K‡i Zv‡Z ỳB-GK †dvUv 

†md«vwbb (iÄK c`v_©) I cvZjv wMømvwib w`‡q cÖ¯ ‡”Q`‡K gvDw›Us K‡i Kfvi 

w¯øc Øviv †X‡K w`‡Z n‡e| Gi ci gvB‡µv‡¯‥v‡ci wb‡P ch©‡eÿY Ki‡Z 

n‡e|  

 
 

wkÿv_x©i K¬v‡ki KvR: K¬v‡m e¨envwiKwU wkÿKgÛjxi KvQ †_‡K ey‡S bvI| 

wkÿv_x©i `jxq KvR: wkÿv_x©iv cÎi‡Ü«i MVb ch©‡eÿY K‡i B wPÎwU wPwýZ Ki| 

wkÿv_x©i evwoi KvR: cÎi‡Ü«i MVb ch©‡eÿY K‡i e¨envwiK LvZvq wj‡L Avb‡e| 

 
 

 

 

 

 

 

 

 

 
 

 

 

(1) K¨vjwfb Pµ t 1947 mv‡j hy³iv‡óªi K¨vwj‡dvwb©qv wek¦we`¨vj‡qi Aa¨vcK †gjwfb K¨vjwfb Ges `yÕRb mnKgx© 

†R. e¨vkvg I GÛy †ebm‡bi mn‡hvwMZvq †ZRw¯…q AvB‡mv‡Uvc (
14

C) e¨envi K‡i Kve©b weRvi‡Yi †h c_ Avwe®‥vi 

K‡ib Zv‡K ejv nq K¨vjwfb Pµ| G P‡µi cÖ_g ¯ vqx c`v_© nj dm‡dvwMømvwiK GwmW hv 3-Kve©b wewkó hvi Kvi‡Y 

G Pµ‡K C3 PµI ejv nq| †h mg Í̄ Dw™¢` G P‡µi gva¨‡g Kve©b weRviY K‡i Zv‡`i †K C3 Dw™¢` e‡j| wb‡¤œ 

K¨vjwfb Pµ eY©bv Kiv nj |  

PZz_© K¬vk 

cÂg K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| mv‡jvK ms‡kølY cÖwµqv e¨vL¨v Ki‡Z cvi‡e| 

2| mv‡jvK ms‡kølY cÖwµqvq K¨vjwfb PKª e¨vL¨v Ki‡Z cvi‡e| 

3| mv‡jvK ms‡kølY cÖKwªqv K¨vjwfb PKª wPÎ AsKb K‡i Avb‡Z n‡e|  

 

 

 

cvV wk‡ivbvg: e¨envwiK : cÎi‡Ü«i MVb ch©‡eÿY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| cÎi‡Ü«i MVb ch©‡eÿY eY©bv Ges AvuK‡Z cvi‡e| 

 

cvV wk‡ivbvg: e¨envwiK : mv‡jvK ms‡kølY cÖwµqv K¨vjwfb Pµ eY©bv| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 53 

G PµwU‡K eY©bvi myweavi Rb¨ 2wU fv‡M fvM Kiv nq t (K) kK©iv Drcv`b (L) ivB‡evjyR 1,5-wemdm‡d‡Ui 

cybiærcv`b  

 

 

 

 

 

 

 

 

 

 
                                 

 

 

 

 

 

wkÿv_x©i K¬v‡ki KvR: C3 Pµ/ K¨vjwfb Pµ †Kb ejv nq? 

wkÿv_x©i `jxq KvR: C3 P‡µi wewfbœ avc eY©bv K‡iv| 

wkÿv_x©i evwoi KvR: C3 P‡µi †iLvwPÎwU AsKb K‡i 1wU †cvóvi •Zix K‡i Av‡bv| 

r 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 
 

n¨vP I ¯ø¨vK PKª:  

M.D. Hatch and C. R. Slack bvgK `yÕRb A‡óªjxq 

weÁvbx Bÿ z Dw™¢‡`i Dci M‡elYv Ki‡Z wM‡q  

mv‡jvKms‡køl‡Yi cÖ_g ¯ vqx c`v_©i~‡c 4- Kve©bwewkó 

(WvBKv‡e©vw·wjK A¨vwmW) c`v_© †`L‡Z cvb| eZ©gv‡b Bÿz- 

Saccharum officinarum, fyÆv -Zea mays, BZ¨vw` 

Dw™¢‡` C4 PKª  P‡j Zv cÖgvwYZ n‡q‡Q| CO2 weRvi‡Yi G 

c_‡K n¨vP I ø̄̈ vK PKª ev C4 PKª ev WvB-Kv‡e©vw·wjK PKª 

BZ¨vw` bv‡g AwfwnZ Kiv nq| 

 

wkÿv_x©i K¬v‡ki KvR: C4  Pµ †Kb ejv nq? 

wkÿv_x©i `jxq KvR: C4  P‡µi wewfbœ av‡ci eY©bv K‡iv| 

wkÿv_x©i evwoi KvR: C4  P‡µi †iLvwPÎ AsKb K‡i 1wU †cvóvi •Zix K‡i Av‡bv|  

lô K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| n¨vP I ¯ø¨vK PKª e¨vL¨v Ki‡Z cvi‡e| 

2| n¨vP P‡Kªi wPÎ AsKb Ki‡Z cvi‡e| 

3| K¨vjwfb I n¨vP GÛ ¯ø¨vK P‡µi g‡a¨ Zzjbv D‡jøL Ki‡Z cvi‡e| 

4| mv‡jvKms‡kølY cÖwKªqvq wjwgwUs d¨v±‡ii f‚wgKv e¨vL¨v Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: n¨vP I ¯ø¨vK Pµ eY©bv,K¨vjwfb I n¨vP GÛ ¯ø¨vK P‡µi g‡a¨ Zzjbv,  

                   mv‡jvKms‡kølY cÖwKªqvq wjwgwUs d¨v±‡ii f‚wgKv| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 54 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                            

c×wZ: †evZjwUi wfZi wKQz KwóK cUvm ª̀eY bvI| wQwci ỳBwU As‡ki 

gv‡S cvZvwU‡K Ggbfv‡e †i‡L †evZ‡ji gyL eÜ K‡iv hvnv‡Z Gi wKQz Ask 

†evZ‡ji wfZ‡i Ges e„šÍmn wKQz Ask evB‡i _v‡K| †evZjwU‡K †Uwe‡ji 

Dci KvZ K‡i iv‡Lv Ges cvZvi e„šÍwU †cÖw›UªwW‡mi cvwb‡Z Wzwe‡q `vI| 
 

ch©‡eÿY: †`Lv hvq †h, cvZvwUi †h Ask †evZ‡ji evwn‡i wQj Zvnv bxj eY© 

aviY K‡i‡Q wKš‧ †h Ask †evZ‡ji wfZi wQj Zv bxj eY© aviY K‡i bvB| 
 

wm×všÍ: cvZvwUi evwn‡ii Ask evqy n‡Z CO2 MÖnY K‡i mv‡jvKms‡kølY 

Øviv †k¦Zmvi Drcbœ K‡i‡Q| GB †k¦Zmvi Av‡qvwWb ª̀e‡Y bxj eY © aviY 

Kiv‡Z cvZvi H Ask bxj n‡q‡Q| wKš‧ †evZjwU evqy †ivaK nIqvq Ges 

Dnvi wfZi KwóK cUvm _vKvq cvZvwUi †h Ask †evZ‡ji wfZ‡i wQj Zv 

mv‡jvKms‡køl‡Yi Rb¨ CO2 cvqwb|  
 

 

 

wkÿv_x©i K¬v‡ki KvR: ch©‡eÿY Ki I wb‡R K‡iv| 

wkÿv_x©i `jxq KvR: MÖæc Abyhvqx e¨envwiKwU K‡iv| 

wkÿv_x©i evwoi KvR: cixÿYwU e¨envwiK LvZvq wPÎ AsKb K‡i wj‡L Av‡bv|  

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

k¦mbt †h •Re ivmvqwbK cÖwµqvq Rxe †Kvl¯  RwUj •Re †h․M RvwiZ n‡q mij †h․‡M cwiYZ nq Ges †mLv‡b Dcw  ̄Z 

w¯ wZkw³ iƒcvšÍwiZ n‡q MwZkw³‡Z cwiYZ nq Zv‡K k¦mb e‡j| 

k¦mb ỳB cÖKvi h_v-(K)mevZ k¦mb (L) AevZ k¦mb 

(K) mevZ k¦mbt †h k¦mb cÖwµqvq gy³ Aw·‡R‡bi cÖ‡qvRb nq Ges k¦mwbK e ‧̄ m¤ú~Y© fv‡e RvwiZ n‡q  wecyj cwigvY 

kw³ Drcbœ K‡i Zv‡K mevZ k¦mb e‡j| 

                                wewfbœ cÖKvi GbRvBg 

C6H12O6 +6O2 +6H2O +38ADP+38Pi                      6CO2 + 12H2O + 38 ATP 
Møy‡KvR              †Kv-GbRvBg, A¨vKwU‡fUi                          cvwb   
 

mßg K¬vk 

Aóg K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| k¦mb e¨vL¨v Ki‡Z cvi‡e|  

2| mevZ I AevZ k¦mb e¨vL¨v Ki‡Z cvi‡e|   

3| MøvB‡KvjvBwmm cÖwµqv e¨vL¨v Ki‡Z cvi‡e| 

4| MøvB‡KvjvBwmm cÖwµqvi †iLvwPÎ AsKb Ki‡Z cvi‡e|  

 

 

 

cvV wk‡ivbvg: e¨envwiK- mv‡jvKms‡køl‡Y Kve©b WvB A·vBW (CO2) AZ¨vek¨KxqZvi cixÿv 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| mv‡jvK ms‡køl‡Y Kve©b WvB A·vBW AZ¨vek¨K e¨vL¨v Ki‡Z cvi‡e|  

 

 cvV wk‡ivbvg: k¦mb, mevZ I AevZ k¦mb, MøvB‡KvjvBwmm cÖwµqv, 

, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mv‡jvKms‡køl‡Y Kve©b WvB A·vBW (CO2) 

AZ¨vek¨KxqZvi cixÿv 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 55 

(L) AevZ k¦mbt ‡h k¦mb cÖwµqvq gy³ Aw·‡R‡bi cÖ‡qvRb nqbv, Zv‡K AevZ k¦mb e‡j| A_©vr †h k¦mb cÖwµqvq GK AYy 

Møy‡KvRgy³ Aw·‡R‡bi Abycw  ̄wZ‡Z RvwiZ n‡q A¨vj‡Kvnj, Ges wKQy cwigvY kw³ •Zwi nq Zv‡K AevZ k¦mb e‡j|  

                GbRvBg 

C6H12O6          2C2H5OH + 2CO2 +20 wK‡jvK¨vjwi 
 

MøvB‡KvjvBwmm t Glyco-k‡ãi A_© Møy‡KvR Ges Lysis k‡ãi A_© fv½b myZivs †h cÖwµqvq GK AYy Møy‡KvR wewfbœ 

ivmvqwbK wewµqvq RvwiZ n‡q `yB AYy cvBiæwfK A¨vwmW •Zwi K‡i Zv‡K MøvB‡KvjvBwmm e‡j| Avwe¯‥vi‡Ki bvg 

Abymv‡i G‡K EMP (Embden Myerhof Parnas Pathway) ejv nq| G cÖwµqvq †Kvb Aw·‡R‡bi cÖ‡qvRb 

c‡obv , ZvB GwU mevZ Ges AevZ k¦m‡bi cª_g avc| 
 
 

 

wkÿv_x©i K¬v‡ki KvR: mevZ k¦m‡b AwaK cwigvY kw³ Drcv`b nq †Kb? 

wkÿv_x©i `jxq KvR: mevZ I AevZ k¦mb Zzjb K‡iv| MøvB‡KvjvBwmm Gi avc¸‡jv ch©‡eÿY K‡iv| 

wkÿv_x©i evwoi KvR: MøvB‡KvjvBwmm cÖwµqvq †iLvwPÎwUi GKwU †cvóvi •Zix K‡iv|  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

†µem PKª t Bs‡iR cÖvY imvqbwe` m¨vi n¨vÝ †µem 1937 

mv‡j G PKªwUi Z_¨ Zz‡j a‡ib| Zvi bvg AYymv‡i G PKªwU‡K 

†µem PKª e‡j| k¦m‡bi †h cÖwKªqvq A¨vwmUvBj Co-A 

A·v‡jv A¨vwmwUK A¨vwm‡Wi mv‡_ wewµqv K‡i mvBwUªK 

A¨vwmW •Zwi K‡i Zv‡K †Kªem PÎ e‡j| G P‡Kªi cÖ_g ¯ vqx 

c`v_© mvBwUªK A¨vwmW e‡j G‡K mvBwUªK A¨vwmW PKªI ejv 

nq| Zv Qvov G P‡Kª K‡qKwU •ewkó¨c~Y© A¨vwm‡Wi bvgvbymv‡i 

UªvBKve©w·wjK A¨vwmW Pµ (TCA) ejv nq| †Kªem P‡Kªi 

mKj wewµqv msMwVZ nq gvB‡UvKwÛªqvq| G cÖwµqv †gvU 

10wU  av‡c m¤úbœ nq|  

 

 
 

wkÿv_x©i K¬v‡ki KvR: †Kªem PKª  †K Avwe®‥vi K‡ib| 
wkÿv_x©i `jxq KvR: †KªemP‡Kªi wewfbœ avc¸‡jv ch©vqµ‡g e‡jv| 

wkÿv_x©i evwoi KvR: †KªemP‡Kªi †iLvwPÎwU AsKb K‡i Av‡bv| 

 

 

 

 

 

 

beg K¬vk 

 

cvV wk‡ivbvg: †µem Pµ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| †µem PKª eY©bv Ki‡Z cvi‡e|  

2| †µemP‡Kªi †iLvwPÎ AsKb Ki‡Z cvi‡e|  
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 56 

 
 

 

 

 

 
 

 

 

 

 

 

B‡jKUªb UªvÝ‡cvU© wm‡÷g (ETS) ev Aw·‡WwUf dm‡dvivB‡jkb t mevZ k¦m‡bi †h As‡k NADH2, NADPH2, 

FADH2 n‡Z B‡jKUªb KZK¸‡jv evn‡Ki gva¨‡g evwnZ n‡q ATP •Zwi K‡i I me †k‡l H2O Drcbœ K‡i Zv‡K 

B‡jKUªb cÖevn Zš¿ e‡j| k¦m‡bi mgq †h ATP •Zwi nq Zv‡K Aw·‡WwUf dm‡dvivB‡jkb e‡j|G cÖwµqvwU 

gvB‡UvKwÛªqvi Bbvi‡gg‡eª‡b N‡U _v‡K| G †gg‡eª‡b  Aew¯ Z NAD, FAD (KLbI KLbI FMN) †Kv-GbRvBg-Q 

Ges mvB‡Uv‡µvg GbRvBg mg~n (Cyt. b, c, a, a3) w`‡q ETS MwVZ| Giv kw³ gvÎvi µg avivq D”P kw³ †_‡K 

wbgœ kw³ gvÎvq cici mw¾Z n‡q GKwU n‡Z cieZx©wU‡K B‡jKUªb ¯ vbvšÍi Ki‡Z mÿg| B‡jKUªb ¯ vbvšÍi Ki‡Z †h 

kw³ wbM©Z nq Zv w`‡q Gi mv‡_ ADP GKwU A‣Re dm‡dU hy³ n‡q ATP •Zwi K‡i| ETS G ATP •Zwii 

cÖwµqv‡K ejv nq Aw·‡WwUf dm‡dvivB‡jkb| 

 
 

 

wkÿv_x©i K¬v‡ki KvR: B‡jKUªb UªvÝ‡cvU© wm‡÷g Kx? 

wkÿv_x©i `jxq KvR: B‡jKUªb UªvÝ‡cvU© wm‡÷g Gi avc¸‡jv ch©vqµ‡g e‡jv| 

wkÿv_x©i evwoi KvR: B‡jKUªb UªvÝ‡cvU© wm‡÷g cÖwµqvi †iLvwPÎwU AsKb K‡i Av‡bv|  

 

 
 

 

 

 

 

 

 

 

Add 
 

 

 

 

 

AevZ k¦m‡bi cÖwµqv: AevZ k¦mb‡K ỳwU ch©v‡q fvM Kiv hvq; 1) M øvB‡KvjvBwmm I 2) cvBiæwfK A¨vwm‡Wi Am¤ú~Y© 

RviY|  

1|  MøvB‡KvjvBwmm t GwU mevZ k¦m‡bi M øvB‡KvjvBwmm cÖwKªqvi Abyi~c, KviY Dfq cÖKvi k¦m‡biB M øvB‡KvjvBwmm 

cÖ_g ch©vq|  

`kg K¬vk 

GMviZg K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| B‡jKUªb UªvÝ‡cvU© wm‡÷g e¨vL¨v Ki‡Z cvi‡e| 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| AevZ k¦mb cÖwµqv e¨vL¨v Ki‡Z cvi‡e|  

2| wk‡í AevZ k¦m‡bi e¨envi we‡kølY Ki‡Z cvi‡e|  

3| mevZ I AevZ k¦m‡bi g‡a¨ cv_©K¨ D‡jøL Ki‡Z cvi‡e|  

4| k¦m‡bi cÖfveKmg~n e¨vL¨v Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: B‡jKUªb UªvÝ‡cvU© wm‡÷g 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cvV wk‡ivbvg: AevZ k¦mb cÖwµqv, wk‡í AevZ k¦m‡bi e¨envi, mevZ I AevZ k¦m‡bi g‡a¨ 

cv_©K¨,k¦m‡bi cÖfveKmg~n| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 57 

2|  cvBiæwfK A¨vwmW †_‡K B_vbj ev j¨vKwUK A¨vwmW m„wó t G cÖwKªqvq cvBiæwfK A¨vwmW Am¤ú~Y©fv‡e RvwiZ n‡q 

B_vbj I CO2 A_ev j¨vK&wUK A¨vwmW m„wó K‡i|  

wk‡í AvMZ k¦m‡bi e¨envi 
 

1. cvDiæwU wk‡í, 2.g`¨wk‡í, 3. A¨vj‡Kvnj •Zwi Ki‡Z, 4. ỳ»wk‡í, 5.Pv cÖwµqv Kib wk‡í, 6. gvsm wk‡í| 
 

 

mevZ I AevZ k¦m‡bi cv_©K¨ wb‡¤œ †`qv njt 

mevZ k¦mb AevZ k¦mb 

1. G cÖwµqvq Aw·‡R‡bi cÖ‡qvRb nq| 1. G cÖwµqvq Aw·‡R‡bi cÖ‡qvRb nq bv| 

2. cvBiæwfK A¨vwmW m¤ú~Y© fv‡e RvwiZ n‡q CO2 I 

H2O Drcbœ nq| 

2. cvBiæwfK A¨vwmW Am¤ú~Y© fv‡e RvwiZ nq| 

3. G‡Z AwaK cwigv‡Y CO2 Drcbœ nq| 3.G‡Z Aí cwigvY CO2 Drcbœ nq| 

 

k¦m‡bi cÖfveK t evwn¨K Ges Avf¨šÍwib cÖfveK¸‡jv km̂b cÖwµqvq we‡kl f~wgKv cvjb K‡i|  

(K) evwn¨K cÖfveK t 1. ZvcgvÎv 2. Aw·‡Rb 3. Av‡jv 4. Kve©bWvB A·vBW Gi NbZ¡ 

(L) Avf¨šÍixY cÖfveK t 1. RwUj Lv`¨ ª̀e¨ 2. Dr‡mPK 3. †Kv‡li eqm 4. †Kvl  ̄ A‣Re jeY 5. †Kvl ga¨  ̄ cvwb 6. 

gvwU‡Z A‣Re jeY  

 

wkÿv_x©i K¬v‡ki KvR: AevZ k¦mb Kx? 

wkÿv_x©i `jxq KvR: AevZ k¦m‡bi e¨envi¸‡jv ej| 

wkÿv_x©i evwoi KvR: AevZ k¦mb cÖwµqvi aA‡ci †iLvwPÎ AsKb K‡i Av‡bv| 
 

 

 

 
 

 

 

 

 

 

 
 

 

m~Î: AevZ k¦m‡b Kve©b WvB-A·vBW wbM©Z nq| 

c×wZ: †Qvjv exR¸wji †Lvmv Qvwo‡q åƒY †ei Ki| 

Kv‡Pi cvÎwU‡Z wKQz cvi` Xvj| †Uó-wUDewU‡K cvi` 

Øviv m¤ú~Y© fwZ© Ki| †Uó-wUD‡ei gyL e„×v½ywj w`‡q 

†Uó-wUDewU‡K Kuv‡Pi cv‡Îi cvi‡` Dcyo K‡i ÷¨v‡Ði 

mv‡_ K¬̈ v¤ú Øviv AvUwK‡q `vI| GLb euvKv wPg&Uvi 

mvnv‡h¨ K‡qKwU †Qvjv ex‡Ri åƒY GKwU GKwU K‡i 

†Uó-wUD‡ei gy‡L ¯ vcb Ki| åƒY¸wj cvi‡`i †P‡q 

nvjKv e‡j †Uó-wUD‡ei gv_vq wMqv Rgv nq| GB 

Ae¯ vq mgMÖ hš¿wU‡K ch©‡eÿ‡Yi Rb¨ AÿZ Ae  ̄vq 

†i‡L `vI| 

wm×všÍ: †Uó-wUD‡ei wfZi evqy bv _vKvq åƒ‡Yi AevZ k¦m‡bi d‡j †h CO2 M¨vm †ei n‡q‡Q Zvi Rb¨B cvi‡`i cZb 

N‡U‡Q| KwóK cUvm cÖ‡qv‡M H M¨vm †kvwlZ nIqvq cvi` Avevi Dc‡i D‡V‡Q| 

 

wkÿv_x©i K¬v‡ki KvR: e¨envwiKwU ch©‡eÿY Ki| 

wkÿv_x©i `jxq KvR: ch©‡eÿY K‡i cixÿvwU wb‡R Ki| 

wkÿv_x©i evwoi KvR: e¨envwiK LvZvq wPÎwU AsKb K‡i cÖwKªqvwU wj‡L Av‡bv| 

eviZg K¬vk 

 

cvV wk‡ivbvg: e¨envwiK: AevZ k¦m‡b Kve©b WvB-A·vBW wbM©Z nq Zvi cixÿv 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| AevZ k¦m‡bi cixÿv e¨vL¨v Ki‡Z cvi‡e Ges cÖwµqvwUi wPÎ AsKb Ki‡Z cvi‡e|   

 

 

AevZ k¦m‡b Kve©b WvB-A·vBW wbM©Z nq Zvi cixÿv 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 58 

 

 

 
 

 
 

 

wkÿv_x©i K¬v‡ki KvR:  

wkÿv_x©i `jxq KvR:  

wkÿv_x©i evwoi KvR:  
 

 

 

 

 
 
 

 

 

wkÿv_x©i K¬v‡ki KvR:  

wkÿv_x©i `jxq KvR:  

wkÿv_x©i evwoi KvR:  

 †ZiZg K¬vk 

   †P․ÏZg K¬vk 

 

cvV wk‡ivbvg: wiwfkb (m„Rbkxj cÖkœ Abykxjb) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cvV wk‡ivbvg: wiwfkb (m„Rbkxj cÖkœ Abykxjb) 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 59 

                          
 Dw™¢` cÖRbb 

Plant Reproduction  

 

  

`kg Aa¨vq 
 

 

  

 

   

K¬vm msL¨v Ñ 03 

 

K¬vm welqe ‧̄  K¬vm welqe ‧̄ 

1g 
wewfbœ ai‡bi cÖRbb cÖwµqv- †h․b, A‡h․b 

Rbb, cv‡_©‡bv‡R‡bwmm| 

 
3q 

wiwfkb (m„Rbkxj cÖkœ Abykxjb) 

2q 
K…wÎg cÖRb‡bi gva¨‡g Dw™¢` msKivqb 

(Kjg), K…wÎg cÖRb‡bi ¸iæZ¡| 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

cÖRbb : †h cÖwµqvq Rxe Zvi AcZ¨ eskai m„wó K‡i Zv‡K cÖRbb e‡j| cÖRbb `yB cÖKvi ‡hgb- †h․bcÖRbb I 

A‡h․b cÖRbb| 

†h․b cÖRbb : ỳÕwU wfbœ cÖK…wZi M¨vwg‡Ui ( ¿̄x M¨vwgU Ges cys M¨vwgU) wgj‡bi gva¨‡g †h Rbb wKªqv m¤úbœ nq Zv‡K 

†h․b cÖRbb e‡j| 

cys M¨vwg‡UvdvB‡Ui ea©b : civM‡iYyB cys M¨vwg‡UvdvB‡Ui cÖ_g †Kvl| civMavbxi Af¨šÍ‡i m„wó nq civMgvZ„‡Kvl| 

civMgvZ„‡Kvl wg‡qvwmm wefvR‡bi gva¨‡g wefvwRZ n‡q PviwU K‡i n¨vcø‡qW civM‡iYy m„wó K‡i| 

 

 

 

 

 

 

 

 

 

cys M¨vwg‡UvdvB‡Ui ea©b       ¯¿x M¨vwg‡UvdvB‡Ui ea©b 

 

¯¿x M¨vwg‡UvdvB‡Ui ea©b : ¯¿x‡iYy ev †gMv‡¯úviB ¯¿x M¨vwg‡UvdvB‡Ui cÖ_g †Kvl| Kvh©Ki ¯¿x‡iYy wefvwRZ I e„w×cÖvß 

n‡q ¯¿x M¨vwg‡UvdvBU MVb K‡i| ¯¿x M¨vwg‡UvdvBU†K åæY_wj I ejv nq| 

 
 

 

cÖ_g K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| wewfbœ ai‡bi cÖRbb cÖwµqv e¨vL¨v Ki‡Z cvi‡e| 

2| †h․b Rbb  e¨vL¨v Ki‡Z cvi‡e| 

3| A‡h․b Rbb e¨vL¨v Ki‡Z cvi‡e| 

4| cv‡_©‡bv‡R‡bwmm we‡kølY Ki‡Z cvi‡e|  

 

 

 

cvV wk‡ivbvg: wewfbœ ai‡bi cÖRbb cÖwµqv- †h․b, A‡h․b Rbb, cv‡_©‡bv‡R‡bwmm| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 60 

wb‡lK: A‡cÿvK…Z eo I wbðj ¯¿x M¨vwg‡Ui (wW¤^vYyi) mv‡_ †QvU I mPj cysM¨vwg‡Ui (ïµvbyi) †h․b wgjb‡K 

dvwU©jvB‡Rkb (fertilization) ev wb‡lKwµqv ev wb‡lK ev Mf©vavb e‡j| mKj Ave„ZexRx Dw™¢`, e¨³exRx Dw™¢`, 

†Uwi‡WvdvBUm, eªv‡qvdvBUm GgbwK •kev‡jI wb‡lKwµqv N‡U _v‡K| 

wØwb‡lKwµqv ev wØwb‡lK t GKB mg‡q wW¤^vYyi mv‡_ GKwU cysM¨vwg‡Ui wgjb I 

†m‡KÛvwi wbDwK¬qv‡mi mv‡_ Aci cysM¨vwg‡Ui wgjb cÖwµqv‡K wØwb‡lKwµqv ev wØMf©vavb 

cÖwµqv (double fertilization) e‡j|  

A‡h․b cÖRbb: GB cÖwµqvwU wewfbœ ai‡bi †¯úv‡ii gva¨‡g N‡U| 

cv‡_©‡bv‡R‡bwmm t †h cÖRbb cÖwµqvq wW¤^vYywU wb‡lK QvovB åæY m„wó K‡i Ges wW¤^K 

¯^vfvweK ex‡R cwiYZ nq Zv‡K cv‡_©‡bv‡R‡bwmm ev AcysRwb ejv nq| GwU `yÕcÖKvi 

h_v- n¨vcø‡qW cv‡_©‡bv‡R‡bwmm Ges wWcø‡qW cv‡_©‡bv‡R‡bwmm| 

wkÿv_x©i K¬v‡ki KvR: wb‡lK Ges wØwb‡lK Kv‡K e‡j? 

wkÿv_x©i `jxq KvR: A‡h․b Dcv‡q eskwe¯Ívi Kx Kx fv‡e nq? 

wkÿv_x©i evwoi KvR: cys M¨vwg‡UvdvBU Ges ¯¿x M¨vwg‡UvdvB‡Ui ea©b ch©v‡qi wPÎwU Gu‡K Av‡bv| 

 
 

 

 

 

 
 

 

 

 

 

 
 

K…wÎg cÖRbb t †h cÖwµqvq wfbœZi •ewkó¨gwÐZ `ywU Rx‡ei 

g‡a¨ cÖRbb NwU‡q KvswLZ cÖKiY m„wó Kiv nq Zv‡K K…wÎg 

cÖRbb e‡j| wfbœ wfbœ wRbZvwË¡K •ewkó¨ m¤úbœ `yB ev 

Z‡ZvwaK Dw™¢‡`i g‡a¨ K…wÎg cÖRbb NwU‡q bZzb cÖKiY 

m„wói c×wZwU‡K msKivqY e‡j| 
 

wb‡¤œ msKivq‡Yi Kg©aviv m¤ú‡K© Av‡jvPbv Kiv njt 

1. c¨v‡i›U wbe©vPb 2.c¨v‡i‡›Ui K…wÎg ¯^-civMvqY 3. gvZ… Dw™¢‡`i Bgv¯‥z‡jkb, 4.e¨vwMs 5. µwms, 6. †j‡ewjs, 7. 

exR msMÖn, 8. exR ecb Ges F1 Dw™¢‡`i D™¢e, 9. F2 e¨envi I bZzb cÖKiY m„wó| 

K…wÎg cÖRb‡bi ¸iæZ¡ (Genetics) : gvbyl wewfbœ cÖwKªqvq wewfbœ Dw™¢‡` K…wÎg cÖRbb Kwi‡q _v‡K| KvwUs, †jqvwis, 

evwWs, MÖvdwUs BZ¨vw` wewfbœ Dcv‡q K…wÎg cÖRbb wewfbœ Dw™¢‡` Kiv nq| 

Gi d‡jÑ (i) DbœZRvZ m¤úbœ Dw™¢` m„wó Kiv hvq Ges Zvi †_‡K fv‡jv gv‡bi dj cvIqv hvq| (ii) Gi Øviv m„ó 

Dw™¢‡` ZvovZvwo dzj I dj a‡i| (iii) †ewk djb cvIqv hvq| 

 

wkÿv_x©i K¬v‡ki KvR: msKivqb cÖwµqvwU Kxfv‡e Kiv nq? 

wkÿv_x©i `jxq KvR: msKivq‡bi avc¸‡jv Kx Kx? K…wÎg cÖR‡bi Kx Kx ¸iæZ¡ Av‡Q? 

wkÿv_x©i evwoi KvR: Dw™¢` msKivq‡bi cÖwµqvi wPÎ AsKb K‡i Av‡bv|  

 

 

 

 

 

wkÿv_x©i K¬v‡ki KvR:  

wkÿv_x©i `jxq KvR:  

wkÿv_x©i evwoi KvR:  

wØZxq K¬vk 

Z…Zxq K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| K…wÎg cÖRb‡bi gva¨‡g Dw™¢` msKivqb (Kjg) e¨vL¨v Ki‡Z cvi‡e| 

2| K…wÎg cÖRb‡bi ¸iæZ¡ eY©bv Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: K…wÎg cÖRb‡bi gva¨‡g Dw™¢` msKivqb (Kjg), K…wÎg cÖRb‡bi ¸iæZ¡| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cvV wk‡ivbvg: wiwfkb (m„Rbkxj cÖkœ Abykxjb) 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 61 

                          
Rxe cÖhyw³     

Bio-Technology 
  

GKv`k Aa¨vq 
 

 

  

 

   

K¬vm msL¨v Ñ 08 

 

K¬vm welqe ‧̄  K¬vm welqe ‧̄ 

1g Tissue culture cÖwµqvi avc I e¨envi|   5g wR‡bvg wm‡Kv‡qwÝs Gi cÖ‡qvM| 

2q 
Genetic Engineering cÖwµqv Gi 

avcmg~n  

 
6ô 

Rxe cÖhyw³i cÖ‡qv‡M RxewbivcËv (¯^v¯ ¨ 

wbivcËv) weavbmg~n 

3q wRb †K¬vwbs   7g wiwfkb (m„Rbkxj cÖkœ Abykxjb) 

4_© 

Rxe cÖhyw³i e¨envi ( wiKw¤^‡b›U DNA 

cÖhyw³ cÖ‡qvM) K…wl Drcv`‡b, wPwKrmv I 

Jla wk‡í (Bbmywjb, B›Uvi‡dib, cwi‡ek 

e¨e¯ vcbv) 

 

8g wiwfkb (m„Rbkxj cÖkœ Abykxjb) 

 

 

 

 

 

 

 

 

 

 

 
 

wUkÿ KvjPvit mvaviY fv‡e wUky¨KvjPvi ej‡Z Dw™¢‡`i †Kvb wefvRbÿg Ask (†hgb- kxl©gyKzj, KÿgyKzj, KwPcvZv 

GgbwK GKK †Kvl ev †Kvb AsM) Rxevbygy³ wgwWqv‡g KvjPvi ev Avev` Kivi c×wZ‡K eySvq| Giƒc Avev` gva¨‡g 

D‡jøwLZ wUky¨ †_‡K bZzb Pviv Dw™¢` Drcv`b Kiv wUky¨KvjPvi cÖhyw³i cÖv_wgK D‡Ïk¨| Rvg©vb Dw™¢̀ weÁvbx 

Haberlandt (1920) †K wUky¨KvjPv‡ii RbK ejv nq| 

 

wUkÿ  KvjPvi cÖhyw³ t  

1.G·cøv›U wbe©vPb  2.wgwWqvg ev Avev` gva¨g cÖ¯‧ZKiY 

3.wgwWqvgwU‡K Rxevbygy³Kib 4.wgwWqv‡g G·cøv›U 

¯ vcb 5.K¨vjvm m„wó I msL¨ve„w× 6.Pviv Drcv`b 7. 

PvivU‡e ¯ vbvšÍi 8.cÖvK…wZK cwi‡e‡k Z_v gv‡V  ̄vbvšÍi  

 

K…wl‡Z wUky¨ KvjPvi cÖhyw³i f~wgKvt wUky¨KvjPvi cÖhyw³i bvbvwea †K․kj Avwe¯‥vi Kivi ci Dw™¢` cÖRbb Ges 

DbœZRvZ D™¢ve‡b e¨vcK mvdj¨ Ges m¤¢vebv †`Lv w`‡q‡Q| wb‡¤œ G m¤ú‡K© mswÿß Av‡jvKcvZ Kiv nj t 

1) Pviv Drcv`‡b  2.Dw™¢` msiÿY 3.åæYKvjPvi cÖhyw³i gva¨‡g Dw™¢‡`i K…wÎg cÖRbb  4. msKi Dw™¢` Drcv`‡bi 

†ÿ‡Î †cÖv‡Uvcøv‡÷i wgjb ev wdDkb  5. †gwi‡÷g KvjPvi ,  6. n¨vcø‡qW jvBb 

 
 

wkÿv_x©i K¬v‡ki KvR: wUky¨ KvjPvi Kx? 

wkÿv_x©i `jxq KvR: KvjPvi wgwWqvg Kx? †Kjvm Kx? 

wkÿv_x©i evwoi KvR: wUky¨ KvjPvi cÖhyw³i avcmg~‡ni wPÎ AsKb K‡i Av‡bv|  

 

cÖ_g K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Tissue culture cÖhyw³i cÖwµqv e¨vL¨v Ki‡Z cvi‡e| 

2| Tissue culture cÖhyw³i avc eY©bv Ki‡Z cvi‡e|  

 

 

cvV wk‡ivbvg: Tissue culture cÖhyw³i avc I e¨envi 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 62 

 

 

 

 

 

 

 
 

 

 

 

†R‡bwUK BwÄwbqvwis t GK †Kvl †_‡K †Kvb mywbw ©̀ó wRb wb‡q Ab¨ †Kv‡l ¯ vcb I Kg©ÿg Kivi ÿgZv‡K †R‡bwUK 

BwÄwbqvwis ejv nq| G‡K Gfv‡eI ejv hvqÑÔbZzb •ewkó¨ m„wói Rb¨ †Kvb Rx‡ei DNA-†Z cwieZ©b NUv‡bv‡K 

†R†bwUK BwÄwbqvwis ev wRb cÖ‡K․kj ejv nqÕ ev GE (genetically engineered) ev UªvÝ‡RwbKm& 

(transgenics)| 
 

wiKw¤^‡b›U DNA t wRb cÖ‡K․kjMZ †h cÖhyw³i gva¨‡g †Kvb Rx‡ei  DNA ‡Z KvswLZ MvVwbK cwieZ©b Avbv hvq 

Zv‡K wiKw¤^‡b›U DNA e‡j| wiKw¤^‡b›U DNA †UK‡bvjwR e¨envi K‡i Gi KvswLZ Ask e¨v‡±wiqv †_‡K gvby‡l, 

Dw™¢` †_‡K cÖvwY‡Z, cÖvwY †_‡K Dw™¢‡` ¯ vbvšÍi Kiv m¤¢e n‡q‡Q| 

1. KvswLZ DNA wbe©vPb I c„_KxKiY, 2. evnK wbe©vPb, 3. KvswLZ DNA Ges evnK cøvRwgW DNA Gi wbw`©ó 

Ask †Q`b, 4.  ‡Q`b K…Z KvswLZ DNA LÛ‡K evnK cøvRwgW DNA †Z ¯ vcb, 5. †cvlK wbe©vPb I wiKw¤^‡b›U 

cøvRwgW DNA †cvlK †`‡n cÖ‡ek Kiv‡bv, 6. wiKw¤^‡b›U DNA ewntcÖKvk g~j¨vqb, 7. KvswLZ Dw™¢` †Kv‡l 

wiKw¤^‡b›U DNA cÖ‡ek Kiv‡bv| 
 

 

wkÿv_x©i K¬v‡ki KvR: †R‡bwUK BwÄwbqvwis Kx? 

wkÿv_x©i `jxq KvR: †R‡bwUK BwÄwbqvwis Gi avc¸‡jv avivevwnKfv‡e e‡jv| 

wkÿv_x©i evwoi KvR: †R‡bwUK BwÄwbqvwis Gi avcmg~‡ni wPÎwU AsKb K‡i Av‡bv|  

 
 

 
 

 

 

 

 

 

 

 
 

wRb †K¬vwbs 

†K¬vb nj †Kv‡bv Rxe ev †Kvl ev e„nr •Re AYyi ûeyû bKj| †Kvb cÖvYxi wRb e¨envi 

K‡i †K¬vwbs Gi gva¨‡g ûeyû Av‡iKwU cÖvYx •Zwi Kiv hvq| †K¬vb kãwU cÖ_g e„wUk 

weÁvbx †n we Gm nvjWb 1963 mv‡j e¨envi K‡ib| c„w_exi BwZnv‡m me©cÖ_g 1885 

mv‡j †dBevM© wek¦we`¨vj‡qi Aa¨vcK BDmg¨vm †K¬vwbs M‡elYv ïiæ K‡ib| GB cÖwKªqvq 

Rxe‡Kvl †_‡K wbDwK¬qvm wb‡q, Zv wW¤^vYyi mv‡_ wbwl³Ki‡Yi gva¨‡g m¤ú~Y© A‡h․b 

cÖwKªqvi Drcbœ ûeû Av‡iK Rxe m„wó nq| 

DbœZ we‡k¦ †K¬vwbs cÖhyw³ Lye RwUj wKQz bq| †K¬vwbs‡qi c×wZ wZb ai‡biÑ 1) G‡cÖv‡qv 

†K¬vwbs, 2) wi‡cÖvWvw±f †K¬vwbs I 3) ev‡qv‡gwWK¨vj †K¬vwbs| GQvov †_ivwcDwUK †K¬vwbs bv‡g 

Av‡iK ai‡bi †K¬vwbs Av‡Q|  

 

wØZxq K¬vk 

Z…Zxq K¬vk 

 

 cvV wk‡ivbvg: Genetic Engineering cÖwµqv Gi avcmg~n 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Genetic Engineering cÖhyw³ e¨vL¨v Ki‡Z cvi‡e| 

2| Genetic Engineering cÖhyw³i avc we‡kølY Ki‡Z cvi‡e|  

 

 

cvV wk‡ivbvg: wRb †K¬vwbs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| wRb †K¬vwbs e¨vL¨v Ki‡Z cvi‡e| 

2| wRb †K¬vwbs cÖwµqvwU we‡kølY Ki‡Z cvi‡e|  
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 63 

wkÿv_x©i K¬v‡ki KvR: wRb †K¬vwbs Kx? 

wkÿv_x©i `jxq KvR: wRb †K¬vwbs cÖwµqvwU wKfv‡e m¤úbœ nq| 

wkÿv_x©i evwoi KvR: wRb †K¬vwbs Gi Dci GKwU cÖwZ‡e`b •Zix K‡i Av‡bv| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rxe cÖhyw³i e¨envi ( wiKw¤^‡b›U DNA cÖhyw³ cÖ‡qvM) 

‡R‡bwUK BwÄwbqvwis Gi f~wgKv t 

(i)  †R‡bwUK BwÄwbqvwis †Kvlxq I AvYweK ch©v‡q e¨eüZ nq|  

(ii)  †R‡bwUK BwÄwbqvwis Gi gva¨‡g dmj Dw™¢‡`i Dbœqb Kiv m¤¢e n‡q‡Q|  

(iii) †R‡bwUK BwÄwbqvwis Gi gva¨‡g weÁvbxiv dmj Dw™¢‡`i cÖwZKzj cwi‡ek mwnòzZv, ¯^í-†mP-mvi MÖnxZv BZ¨vw` 

K…wlZvwËK MyYvejx Dbœqb, dmj Dw™¢‡`i D”P djbkxjZv m„wó Ki‡Z mÿg n‡”Qb|  

K…wl Drcv`b 

K…wl‡ÿ‡Î t eZ©gvb we‡k¦ •RecÖhyw³RvZ Lv`¨`ªe¨ (GMO Food) Avkvi Av‡jv m„wó K‡i‡Q| 1992 mvj ch©š Í DbœZ 

MyYvMyY m¤úbœ 1257wU Transgenic Dw™¢` •Zwi K‡i evRviRvZ Kiv n‡q‡Q|  

(i) UªvÝ‡RwbK Zzjv MvQ  

(ii) mycvi ivBm  

(ii) Transgenic U‡g‡Uv D™¢veb  

(iv) Transgenic fyÆv   

(v) ‡ivM cÖwZ‡ivaÿg RvZ D™¢ve‡b  

vi)  bvB‡Uªv‡Rb mseÜ‡b   

vii) ¸YMZ gvb Dbœq‡b   

viii) AvMvQvbvkK Ilya cÖwZ‡iva ÿgZv m¤úbœ Dw™¢̀  m„wó‡Z   

Bbmywjb 

Bbmywjb GK we‡kl ai‡bi ni‡gvb, GK ai‡bi cwj‡ccUvBW hv ¯Íb¨cvqx cÖvYxi 

AMœ¨vk‡qi AvB‡jUm Ae j¨v½vi n¨vÝ-Gi weUv ( ) †Kvl¸”Q n‡Z ÿwiZ nq I 

Møy‡KvR‡K i³ †_‡K †Kv‡li g‡a¨ cÖ‡ek Kiv wbqš¿Y K‡i| Bbmywjb 2wU cwj‡ccUvBW 

†PBb (†PBb-A Ges †PBb-B) Gi mgš̂‡q MwVZ| GKwU WvB mvjdvBW †mZz Dfq 

k„•Lj‡K hy³ K‡i _v‡K| Bbmywj‡bi 2wU cwj‡ccUvBW k„•Lj c„_K c„_Kfv‡e Drcv`b 

Kivi ci GKRb mshy³ K‡i mwµq Bbmywjb •Zix Kiv nq| Bbmywjb †`‡n †n·vgvi 

wn‡m‡e Rgv _v‡K|  

 

B›Uvi‡dib 

B›Uvi‡dib GKai‡bi fvBivm cÖwZ‡ivaKvix †cÖvwUb RvZxq ivmvqwbK c`v_©| GwU cÂv‡ki `k‡K Avwe®K…Z nq| 

B›Uvi‡dib ÿz`ª ÿz`ª †cÖvwUb AYyi mgš̂‡q MwVZ Dcv`vb hv †`‡ni †ivM cÖwZ‡iva e¨e¯ vq AZ¨všÍ mnvqK| †`‡ni 

fvBivm RvZxq †Kvb †ivM RxevYy cÖ‡ek Ki‡j  AvµvšÍ †Kvlmg~n B›Uvi‡dib wbtm„Z K‡i| 

PZz_© K¬vk 

 

 Bbmywjb 

wPÎ: Bbmywj‡bi MVb 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Rxe cÖhyw³i e¨envi we‡kølY Ki‡Z cvi‡e| 

2| K…wl Drcv`b Rxe cÖhyw³ fywgKv e¨vL¨v Ki‡Z cvi‡e| 

3| wPwKrmv I Jla wk‡í Rxe cÖhyw³i e¨envi we‡kølY Ki‡Z cvi‡e| 

4| cwi‡ek e¨e¯ vcbvq Rxe cÖhyw³i e¨envi we‡kølY Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: Rxe cÖhyw³i e¨envi ( wiKw¤^‡b›U DNA cÖhyw³ cÖ‡qvM), K…wl Drcv`‡b, 

wPwKrmv I Jla wk‡í (Bbmywjb, B›Uvi‡dib),cwi‡ek e¨e¯ vcbv| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 64 

cwi‡ek e¨e¯ vcbvq •Re cÖhyw³i e¨envit 

RxeRM‡Zi emev‡mi Rb¨ PvB my›`i cwi‡ek| my›`i cwi‡ek wVK ivLvi I •Zwi Kivi Rb¨ my›`i I weÁvb wfwËK cwi‡ek 

e¨e  ̄vcbv cÖ‡qvRb| cwi‡ek e¨e  ̄vcbvq KwZcq †ÿ‡Î •Re cÖhyw³i e¨envi m¤̂‡Ü wb‡P mswÿß Av‡jvPbv Kiv njt 

1. KjKviLvbv †_‡K wbM©Z eR©̈  2. mgy‡ ª̀ †Zj wbM©gb  3. wmD‡qR AvËxKib 
 

wkÿv_x©i K¬v‡ki KvR: Bbmywj‡bi KvR Kx? 

wkÿv_x©i `jxq KvR: Bbmywjb, B›Uvi‡dib wKfv‡e KvR K‡i| 

wkÿv_x©i evwoi KvR: cwi‡ek e¨e¯ vcbvi †ÿ‡Î  Rxe cÖhyw³i e¨env‡ii Dci GKwU cÖwZ‡e`b •Zwi K‡i Av‡bv| 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

wR‡bvg : †Kvb Rx‡ei wR‡bvg ej‡Z †mwUi mg Í̄ eskMwZK Z‡_¨i 

mgwó‡K †evSvq| wbDwK¬qvm, gvB‡UvKwÛªqv Ges Dw™¢‡`i †ÿ‡Î 

†K¬v‡iv cøv‡÷i mKj wWGbG wb‡q GKwU Rxe‡`‡ni wR‡bvg MwVZ 

nq| 

wR‡bvg wm‡Kv‡qwÝs : wR‡bv‡gi wewfbœ web¨vm Rx‡ei wfbœZv wba©viY 

K‡i †`q| Avi GB web¨vm ev c¨vUv©b‡K cv‡Vv×vi Kivi cÖwµqv‡K 

e‡j wR‡bvg wm‡Kv‡qwÝs (Genome Sequencing). 

 

 

wkÿv_x©i K¬v‡ki KvR: wR‡bvg I wR‡bvg wm‡Kv‡qwÝs Kx? 

wkÿv_x©i `jxq KvR: Rxe‡`‡n wR‡bvg wmKz‡qwÝs Gi e¨venvi D‡jøL K‡iv| 

wkÿv_x©i evwoi KvR: Rxe‡`‡n wR‡bvg wmKD‡qwÝs Gi cÖ‡qv‡Mi DcKvixZv we‡kølb K‡iv| 

 

 

 

 

 

 

 

 

 

 
 

Rxe cÖhyw³i cÖ‡qv‡M RxewbivcËv (¯^v¯ ¨ wbivcËv) weavbmg~n: 

Biosafety Guidelines Gi D‡Ïk¨: eZ©gv‡b we‡k¦i wewfbœ †`‡k •Re cÖhyw³ M‡elYv‡K mnRZi Kivi Rb¨ 

Biosafety Guidelines cÖYqb K‡i‡Q| Gi cÖavb D‡Ïk¨ n‡jv- 

cÂg K¬vk 

 

lô K¬vk 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| wR‡bvg wm‡Kv‡qwÝs e¨vL¨v Ki‡Z cvi‡e 

2| wR‡bvg wm‡Kv‡qwÝs cÖ‡qvM e¨vL¨v Ki‡Z cvi‡e|  

 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Rxe cÖhyw³i cÖ‡qv‡M RxewbivcËv (¯^v¯ ¨ wbivcËv) weavbmg~n e¨vL¨v Ki‡Z cvi‡e| 

 

 

cvV wk‡ivbvg: wR‡bvg wm‡Kv‡qwÝs Gi cÖ‡qvM| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cvV wk‡ivbvg: Rxe cÖhyw³i cÖ‡qv‡M RxewbivcËv (¯^v¯ ¨ wbivcËv) weavbmg~n 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 65 

i) M‡elYvMvi †_‡K wewfbœ ai‡bi Genetically Modified Materials (GMM) evwn‡ii cwi‡e‡k Qwo‡q covi 

m¤¢vebv‡K wbqwš¿Z ivLv| 

ii) cwi‡e‡ki cÖwZ ÿwZKviK Giƒc RxevYyi Aegy³Zv wbwl× Kiv| 

 

Biosafety Regulation: 

(i) Biosafety Regulation (wbqwš¿Z e¯‧) Gi cÖeZ©b (Introduction), ¯ vbvšÍi Ges gvV ch©v‡q K…l‡Ki nv‡Z 

†c․Qv‡bvi cÖ‡qvRbxq c×wZ I mywbw ©̀ó bxwZgvjv| 

(ii) †f․Z, ivmvqwbK I •RweK `~lY n«v‡mi c×wZ I myweav| 

(iii) SuywK wba©vib (Risk assessment) K‡i Micro-organism ¸‡jv‡K wewfbœ †kÖwY‡Z wef³ Ki‡bi bxwZgvjv| 

(iv) AvaywbK M‡elbvMvi e¨env‡ii bxwZgvjv| 

(v) wewfbœ wkíRvZ `ª‡e¨i h_vh_ e¨envi m¤úwK©Z mywbw ©̀ó bxwZgvjv| 

 

National Biosafety Guide lines Gi Ab¨Zg cÖavb D‡Ïk¨ n‡jv Òmywbw ©̀ó bxwZgvjvi gva¨‡g gvbe ¯^v¯ ¨ I 

cwi‡e‡ki myiÿv wbwðZ Kiv| GRb¨ wewfbœ ai‡bi Regulatory System, Mechanism, wewfbœ Technical 

bxwZgvjv Ges Z`viwKi e¨e¯ v MÖnb Kiv n‡q‡Q| 
 

wkÿv_x©i K¬v‡ki KvR: Rxe cÖhyw³i weavbmg~n Kx Kx? 

wkÿv_x©i `jxq KvR: Rxe cÖhyw³i RxewbivcËv (¯^v¯ ¨ wbivcËv) weavbmg~n cÖ‡qv‡Mi ¸iæZ¡ Kx? 

wkÿv_x©i evwoi KvR: Rxe cÖhyw³i RxewbivcËv (¯^v¯ ¨ wbivcËv) weavbmg~‡ni Dci GKwU cÖwZ‡e`b •Zwi Ki|  

 

 
 

 

 

 

 

wkÿv_x©i K¬v‡ki KvR:  

wkÿv_x©i `jxq KvR:  

wkÿv_x©i evwoi KvR:  

 
 

 

 

 

 

 

 

wkÿv_x©i K¬v‡ki KvR:  

wkÿv_x©i `jxq KvR:  

wkÿv_x©i evwoi KvR:  

mßg K¬vk 

 

Aóg K¬vk 

 

 

cvV wk‡ivbvg: wiwfkb (m„Rbkxj cÖkœ Abykxjb) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cvV wk‡ivbvg: wiwfkb (m„Rbkxj cÖkœ Abykxjb) 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 66 

                          
Rx‡ei cwi‡ek, we¯Ívi I msiÿY       

Ecology, Distribution & Conservation of 

creature   

  

Øv`k Aa¨vq 

 
 

 

  

 

   

 K¬vm msL¨v Ñ 11 

 

K¬vm welqe ‧̄  K¬vm welqe ‧̄ 

1g 

cÖRvwZ, Rxe‡Mvôx I Rxe m¤úª`v‡qi e¨vL¨v|   

7g 

DcK‚jxq ebvÂj I meyR †eóbx (DcK‚jxq 

ebvÂj Dc‡hvMx Dw™¢‡`i •ewkó¨ I ebvÂj 

•Zwii cÖ‡qvRbxqZv)| 

2q 

B‡KvjwRK¨vj wcivwgW Gi cÖKvi‡f` I 

Zv‡`i Zzjbv|  

 

8g 

wejyßcÖvq Dw™¢` I cÖvYxmg~n|  

Rxe wejywßi KviYmg~n| 

wejyß cÖvq Rxe msiÿ‡Yi cÖ‡qvRbxqZv| 

3q 

RjR, giæR I jeYv³ cwi‡e‡k Rx‡ei 

Awf‡hvRb cÖwµqv I Zzjbv|  

 

9g 

Rxe •ewPÎ¨ msiÿY c×wZ mg~n:  

 In situ conservation  
Dw™¢` D`¨vb,  Afqvib¨| 

grm AfqvkÖg| 

4_© 
wewfbœ ai‡bi ev‡qvg|   

10g 
Ex situ conservation-  wb¤œ ZvcgvÎv, 

Zij bvB‡Uªv‡Rb| 

5g 

cÖvwb‡f․‡MvwjK AÂ‡ji g‡a¨ Iwi‡q›Uvj 

AÂj Gi eY©bv I †mLvbKvi Dw™¢̀  I cÖvwYi 

we¯Ívi|  

 

11Zg  wiwfkb (m„Rbkxj cÖkœ Abykxjb) 

6ô 
evsjv‡`‡ki wewfbœ ebvÂ‡ji D‡jøL‡hvM¨ 

Dw™¢` I cÖvYxi bvg I Rxe •ewPÎ¨|  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cÖRvwZ: †kÖwYweb¨v‡mi g~j ev wfwË GKK n‡”Q cÖRvwZ| •`wnK I RbbmsKªvšÍ mvwe©K PvwiwÎK •ewk‡ó¨ mv „̀k¨c~Y© 

Dw™¢`mg~n‡K cÖRvwZ e‡j| 

Rxe‡Mvôx:  AmsL¨ cÖRvwZi Rxe wb‡q GB RxeRMr MwVZ| GKwU wbw`©ó ¯ v‡b GKB mg‡q evmKvix GKB cÖRvwZi 

GK`j Rxe‡K ejv nq ccy‡jkb| †Kv‡bv wbw`©ó GjvKvq GKB cÖRvwZi Rxe mgwó‡K Rxe‡Mvôx ev ccy‡jkb 

(Population) e‡j| 
 

 

cÖ_g K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| cÖRvwZ m¤ú‡K© e¨vL¨v Ki‡Z cvi‡e| 

2| Rxe‡Mvôx m¤ú‡K© eY©bv Ki‡Z cvi‡e| 

3| Rxe m¤úª`vq m¤ú‡K© eY©bv Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: cÖRvwZ, Rxe‡Mvôx, Rxe m¤úª`vq 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 67 

 

 
cyKz‡ii ev‡qvgv‡mi wcivwgW 

Drcv`K 

Z…Y‡fvRx 

gvsmvkx 

 
wPÎ t ev‡qvgv‡mi wcivwgW 

Drcv`K 

cÖvBgvwi 

Lv`K 

†m‡KÛvwi 

Lv`K 

Uviwkqvwi 

Lv`K 

wPÎ: kw³i wcivwgW 

m‡e©v”P Lv̀ K 

Rxe m¤úª`vq: wewfbœ cwi‡e‡k wewfbœ †Mv‡Îi Rxe mgwóMZfv‡e emevm K‡i| wbw`©ó ¯ v‡b Rxemg~‡ni mgwóMZ 

mne¯ vb‡K Rxe m¤úª`v‡q ejv nq| ÒRxe m¤úª`vq n‡jv GKwU wbw`©ó ¯ v‡b Ges cwi‡e‡k cÖvK…wZKfv‡e emevmKvix 

Dw™¢` I cÖvYxmg~‡ni mgv‡ek, hviv cÖ‡Z¨‡K G‡K A‡b¨i cÖwZ mnbkxj, wbf©ikxj I ci¯úi wKªqvkxjÓ|  

 

wkÿv_x©i K¬v‡ki KvR: cÖRvwZ Kx? 

wkÿv_x©i `jxq KvR: †Zvgvi GjvKvi Rxe‡Mvôx wKfv‡e MwV_ n‡q‡Q? 

wkÿv_x©i evwoi KvR: gvbyl Rxe m¤úª`v‡qi Ab¨Zg GKK †Kb Zv wj‡L wb‡q Avm‡e| 
 

 

 

 
 

 

 

 

 

 

 

 

 

B‡KvjwRK¨vj wcivwgW 

B‡Kvwm‡÷‡gi Lv`¨ k„sLj ej‡Z Avgiv Drcv`K †_‡K Avi¤¢ K‡i m‡e©v”P Lv`K ch©šÍ Lv`¨¯Íi ¸‡jv‡K eywS| cÖwZwU 

Lv`¨¯Íi Lv`¨k„•L‡ji GK GKwU avc, GB ¸‡jv ci¯ú‡ii mv‡_ m¤úK© iÿv K‡i| †Kvb B‡Kvwm‡÷‡gi Drcv`K, cÖ_g 

‡kªYxi Lv`K, wØZxq ‡kªYxi Lv`K Ges m‡e©v”P †kªYxi Lv`K‡K Lv`¨ I Lv`‡Ki wfwË‡Z cici mvRv‡j †`Lv hvq †h, 

Drcv`K †_‡K m‡ev©”P †kªYxi Lv`K ch©šÍ Rx‡ei msL¨v µgk n«vm †c‡Z _v‡K| B‡Kvwm‡÷‡g Lv`¨ k„•L‡ji wewfbœ 

m`‡m¨i Giƒc web¨vm mgwš̂Z QK‡K B‡KvjwRK¨vj wcivwgW e‡j|  

cÖwZwU Lv̀ ¨ Í̄‡ii Rx‡ei msL v̈, Rxe‡`‡ni fi Ges kw³ cÖev‡ni Dci wbf©i K‡i wZb cÖKv‡ii wcivwgW MVb Kiv hvq| †hgb t   

(1) msL¨vi wcivwgW : †Kvb Lv`¨ k„•L‡ji Lv`¨ ¯Í‡ii msL¨vwfwËK m¤úK© †`Lv‡bvi Rb¨ m„ó wcivwgW‡K msL¨vRwbZ 

wcivwgW e‡j| 

(2) kw³i wcivwgW : B‡Kvwm‡÷‡gi Lv`¨ k„•L‡ji wewfbœ cywó ¯Í‡i GKwU wbw`©ó ¯ v‡b I mg‡q †h cwigvY kw³ e¨eüZ 

nq, †mB Abyhvqx †h wcivwgW •Zwi nq Zv‡K kw³i wcivwgW e‡j| 

(3) Rxe fi wfwËK ev ev‡qvgv‡mi wcivwgW: Rxefi n‡jv f~c„‡ói †Kvb GKwU wbẁ ©ó AÂ‡ji GK wbẁ ©ó mg‡qi (Standing 

crop) Dw™¢` I cÖvYxi †gvU weky®‥ IRb| G‡K msL¨v I IR‡bi gva¨‡g cÖKvk Kiv nq| 

 

 

 

 

 

 

 

 

 

wkÿv_x©i K¬v‡ki KvR: B‡KvjwRK¨vj wcivwgW Kv‡K e‡j? 

wkÿv_x©i `jxq KvR: B‡KvjwRK¨vj wcivwgW KZ cÖKvi I Kx Kx? 

wkÿv_x©i evwoi KvR: wewfbœ cÖKvi B‡KvjwRK¨vj wcivwg‡Wi wPÎ AsKb K‡i wb‡q Avm‡e| 

 

 

 

 

 

wØZxq K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| B‡KvjwRK¨vj wcivwgW Gi cÖKvi‡f` eY©bv Ki‡Z cvi‡e|  

2| B‡KvjwRK¨vj wcivwgW I Zv‡`i Zzjbv D‡jøL Ki‡Z cvi‡e|  

 

 

 

cvV wk‡ivbvg: B‡KvjwRK¨vj wcivwgW Gi cÖKvi‡f` I Zv‡`i Zzjbv 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wPÎ t msL¨vi wcivwgW 
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K¨vgweªqvb K‡jR  c„ôv # 68 

 

 

 

 

 

 

 

 

 

 

 

 

 

Awf‡hvRb: 

RjR cwi‡e‡k Dw™¢‡`i Awf‡hvRb : fvmgvb RjR Dw™¢‡`i g~j ~̀e©j kvLv-cÖkvLvwenxb| wbgw¾Z RjR Dw™¢‡`i g~j 

weKwkZ bq| cvZv¸wj AvKv‡i †QvU I cvZjv nq| KvÐ, kvLv-cÖkvLv I cvZvi Z¡‡K wKDwUKj cvZjv Í̄i wewkó n‡q 

_v‡K|                                                      

RjR cwi‡e‡k cÖvYxi Awf‡hvRb : gv‡Qi Awf‡hvRb : †h me Awf‡hvRb g~j MwZc‡_ weKwkZ n‡q‡Q Zv‡`i cÖv_wgK 

Awf‡hvRb e‡j| †hgb gv‡Qi Awf‡hvRb| gv‡Qi c~e©eZx© eskaiI RjR cÖvwY wQj, ZvB gv‡Qi Awf‡hvRb¸‡jv cvwb‡Z 

¯ vqxfv‡e emev‡mi Rb¨ Dc‡hvMx| hv‡`i Awf‡hvRb g~j MwZc‡_ weKwkZ nqwb ZvivB gva¨wgK Awf‡hvRb| †hgb-

wZwg, kxj, wmÜz‡NvUK BZ¨vw`| wZwgi c~e©cyiæl ¯ jPi cÖvwY wQj| ¯ jfv‡M Zv‡`i Lv`¨ I wbivcËvi Afv‡e wZwgi 

mvg‡bi cvØq cvLbvq iƒcvšÍwiZ n‡q‡Q Ges †jRwU P¨vÞv n‡q‡Q| wKš‧ Giv k¦m‡bi Rb¨ dzmdz‡mi mvnv‡h¨ evqygÐj 

†_‡K Aw·‡Rb MÖnY K‡i| 

giæR cwi‡e‡k Dw™¢‡`i Awf‡hvRb : Giv ï®‥ cwi‡e‡k Rb¥vq A_©vr †h mKj ¯ v‡bi Rjevqy ï®‥ Ges g„wËKv 

kvixie„wËKfv‡e wKsev evwn¨Kfv‡eB ï®‥ n‡q _v‡K| Rjevqy I g„wËKvi cwieZ©‡bi mv‡_ Lvc LvIqvB‡Z †gv‡mvdvBwUq 

Dw™¢` µg: giæR •ewk‡ó¨i AwaKvix n‡q I‡V| ï®‥ I giæRxq cwi‡ekhy³ †h †Kv‡bv evm  ̄v‡bB Giv Rb¥v‡Z mÿg| 

giæR cwi‡e‡k cÖvYxi Awf‡hvRb : giæ cÖvYx D‡Ui cvK¯ wj‡Z AwZwi³ cvwb mÂ‡qi Rb¨ Avjv`v cÖ‡Kvô i‡q‡Q| d‡j 

†`‡ni g‡a¨ cvwbi fvimvg¨ msiwÿZ _v‡K| giæevmx cÖvwYK~‡ji †`nZ¡K k³ I cÖvqB K›UKhy³, †hgb giæ wUKwUwK ev 

mixm„c Molock horridu | AwaKvsk giæevmx cÖvwY Ab¨vb¨ cÖvwYi AvµgY n‡Z AvZ¥iÿvi Rb¨ wel Drcv`b Ki‡Z 

cv‡i, †hgb- †evjZv, KuvKov, weQv I welv³ gvKomv|  

jeYv³ cwi‡e‡k cwi‡e‡k Dw™¢‡`i Awf‡hvRb : evsjv‡`‡ki my›`ie‡bi g¨vb‡MÖvf Dw™¢‡`i †ek wKQz we‡kl •ewkó¨ 

cwijwÿZ nq| Gme Awf‡hvRb Ab¨ DcK‚jxq ebvÂ‡ji Dw™¢‡` mvaviYZ †`Lv hvq bv| wb‡¤œ G‡`i eY©bv †`qv n‡jv:- 

1. g¨vb‡MÖvf Dw™¢`¸‡jv Lye eo nq bv| G‡`i cvZ¸wj gm„b I PKP‡K †`Lvq| G‡`i Kv‡Ûi wb¤œfvM †_‡K 

†Vmg~j Drcbœ nq Ges Gi mvnv‡h¨ K ©̀gv³ big gvwU‡Z `„pfv‡e †mvRv _v‡K|  

2. Dw™¢‡`i †Mvovi Ask cvwb‡Z _vKvi Rb¨ wVKgZ Aw·‡Rb MÖnb Ki‡Z cv‡i bv| ZvB wbDgv‡Uv‡dvi bv‡g 

we‡kl GK cÖKvi g~j gva¨Kl©b kw³i wecix‡Z e„w× cvq| G‡`i cvZv †PvLv I my²wQ`ªhy³| G wQ`ª w`‡q Gme 

Dw™¢` k¦vm Kvh© Pvjvq| 

3. G‡`i RivqyR A¼z‡iv`Mg †`Lv hvq| G‡ÿ‡Î exR Mv‡Q _vKv Ae¯ vq A¼wziZ nq| MvQ n‡Z wew”Qbœ nvevi 

Av‡MB ex‡Ri wfZ‡ii åæYg~j d‡ji cÖvPxi †f` K‡i evwn‡i Av‡m Ges ewa©Z n‡Z _v‡K|  

jeYv³ cwi‡e‡k cÖvYxi Awf‡hvRb : mvMi-gnvmvM‡ii Mfx‡i m~‡h©i Av‡jv †cu․Qv‡Z cv‡i bv, ZvcgvÎv Lye Kg I cvwbi 

†Kv‡bv †¯ªvZ _v‡K bv| G cwi‡e‡k cÖvwYK‚‡ji †`‡n bvbvwea Awf‡hvRb i‡q‡Q| GLvbvKvi cÖvwY‡`i †`n A‡cÿvK…Z 

†QvU I m~²| G‡`i Av‡jv wewKiY ÿgZv i‡q‡Q| Mfxi mvgyw`ªK gv‡Qi †`‡ni GK cv‡k ỳwU †PvL _v‡K| G‡`i „̀wó 

kw³ nq cÖLi, bv nq Av‡`․ _v‡K bv| eskwe¯Ívi ÿgZv †ewk Ges ev”Pv enb Kivi Rb¨ we‡kl Awf‡hvRb _v‡K| 

A‡bK mvgyw`ªK cvLx †Rvqv‡ii mv‡_ mv‡_ D‡o †eovq| 

 

wkÿv_x©i K¬v‡ki KvR: Awf‡hvRb Kx? 

wkÿv_x©i `jxq KvR: RjR I jeYv³ cwi‡e‡k Rx‡ei Kx Kx Awf‡hvRwbK •ewkó¨ †`Lv hvq? 

wkÿv_x©i evwoi KvR: RjR I jeYv³ cwi‡e‡ki Dw™¢‡`i Awf‡hvR‡bi ZzjYv K‡i wj‡L Av‡bv| 

Z…Zxq K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| RjR cwi‡e‡k Rx‡ei Awf‡hvRwbK •ewkó¨¸wj eY©bv Ki‡Z cvi‡e| 

2| giæR cwi‡e‡k Rx‡ei Awf‡hvRwbK •ewkó¨¸wj eY©bv Ki‡Z cvi‡e|  

3| jeYv³ cwi‡e‡k Rx‡ei Rx‡ei Awf‡hvRwbK •ewkó¨¸wj eY©bv Ki‡Z cvi‡e|  

4| RjR, giæR I jeYv³ cwi‡e‡k Rx‡ei Awf‡hvRb Zzjbv Ki‡Z cvi‡e|  

 

 

 

cvV wk‡ivbvg: RjR,  giæR, jeYv³ cwi‡e‡k Rx‡ei Awf‡hvRb cÖwµqv I Zzjbv|  
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 69 

 

 

 

 

 

 

 

 

 

 

 
 

ev‡qvg: c„w_ex c„‡ôi wewfbœ ¯ v‡b wewfbœ ai‡bi AvenvIqv I cwi‡ek †`Lv hvq| AvenvIqv, cwi‡ek, Dw™¢` I cÖvYxi 

mnAe¯ v‡bi Dci wfwË K‡i GK GK ¯ v‡b GK GK ai‡bi Rxem¤cÖ`vq M‡o D‡V| GB iK‡gi GKK‡K ev‡qvg 

(Biome) ejv nq| A_©vr, Rjevqyi cÖfv‡e we‡kl ai‡bi Dw™¢` I cÖvYxi mgš̂‡q M‡o IVv RxegÛ‡ji e„nr †f․MwjK 

GKK‡K ev‡qvg e‡j|  

ev‡qvg mvaviYZ: H AÂ‡ji AvenIqvq emevmKvix Dw™¢̀  I cÖvYxi mgš̂‡q MwVZ nq| ev‡qvg ev ‧̄ms¯ v‡bi me‡P‡q 

eo GKK| 

¯ jR ev‡qvg (Terrestrial biomes): 

K|  Zz›`ªv AÂ‡ji ev‡qvg (Tundra biome) 

L|  ebf~wgi ev‡qvg (Forest biome)  

 (i) mijeMx©q ebvÂj Gi ev‡qvg (Coniferous forest biome)      

 (ii) cY©‡gvPx ebvÂj Gi ev‡qvg (Decidious borest biome) 

 (iii) MÖx®§gÛjxq †g․mygx ebvÂj Gi ev‡qvg (Tropical rain forest biome)  

 (iv) wPimeyR ebvÂj Gi ev‡qvg (Evergreen forest biome) 

 (v) DcK~jxq AÂj my›`ie‡bi ev‡qvg (Mangrove forest biome) 

M|  Z…Y AÂj Gi ev‡qvg (Grassland biome) 

N|  giæf~wgi ev‡qvg (Desert biome) 

 
 

wkÿv_x©i K¬v‡ki KvR: ev‡qvg Kx? 

wkÿv_x©i `jxq KvR: ev‡qvg KZ cÖKvi I Kx Kx? 

wkÿv_x©i evwoi KvR: wewfbœ cÖKvi ev‡qv‡gi Dc‡i GKwU PvU© •Zwi K‡i Av‡bv| 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

cÖvwYf~‡Mvj: 

weÁv‡bi †h kvLvq ¯ vb I Kvj‡f‡` c„w_exi wewfbœ AÂ‡j cÖvwYK‚‡ji we¯Ívi wbqš¿bKvix wewfbœ d¨vKUi, Zv‡`i cwi‡ek 

†hgb-Rjevqy, f~-cÖK…wZi AvenvIqv BZ¨vw`, cÖvwYK‚‡ji Dci Zv‡`i cwi‡e‡ki cÖfve Ges evm  ̄vb †Kvb cÖvYx †Kvb 

†`‡ki GKvšÍ wbR¯̂ cÖf„wZ welq¸‡jv, Aa¨qb, Av‡jvPbv, ch©v‡jvPbv I M‡elYv Kiv nq Zv‡K cÖvwYf~‡Mvj e‡j| 

PZz_© K¬vk 

cÂg K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| ev‡qvg m¤ú‡K© eY©bv Ki‡Z cvi‡e|  

2| wewfbœ ev‡qv‡gi †kÖwYwefvM Ki‡Z cvi‡e| 

3| wewfbœ ev‡qv‡g emevmKvix Rxe m¤ú‡K© Rvb‡Z cvi‡e| 

 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| cÖvwY †f․‡MvwjK AÂ‡ji g‡a¨ Iwi‡q›Uvj AÂjv e¨vL¨v Ki‡Z cvi‡e 

2| Iwi‡q›Uvj AÂ‡ji Dw™¢` I cÖvwYi we¯Ívi we‡kølY Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: wewfbœ ai‡bi ev‡qvg 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cvV wk‡ivbvg: cÖvwY †f․‡MvwjK AÂ‡ji g‡a¨ Iwi‡q›Uvj AÂj Gi eY©bv I †mLvbKvi Dw™¢` I  

                   cÖvwYi we¯Ívi 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 70 

 

cÖvwY‡f․‡MvwjK AÂj 

c„w_exi wewfbœ AÂ‡ji †f․‡MvwjK cwi‡ek I †mLvbKvi Rjevqyi mv‡_ Awf‡hvwRZ n‡q cÖvYxiv †mB AÂ‡j emevm 

K‡i| †Kvb GK hy‡M †hme cÖvYx c„w_ex‡Z emevm Ki‡Zv cieZx©‡Z cwi‡e‡ki cwieZ©‡bi d‡j wU‡K bv _vK‡Z †c‡i 

wejyß n‡q †M‡Q Ges †mLv‡b bZzb cÖRvwZi Avwef©ve N‡U‡Q| Gfv‡eB c„w_ex‡Z •ewPÎc~Y© cÖvYxi AvMgb N‡U‡Q|  
 

 

Iwi‡q›Uvj AÂj 
 

†f․‡MvwjK mxgv‡iLv t G AÂjwU †ejywP¯Ívb †_‡K gvqvbgvi ch©šÍ `wÿY Gwkqv, `wÿY-c~e© Gwkqv Ges B‡›`v‡bkxqvi 

wKQz Øxc wb‡q MwVZ| Gi g‡a¨ i‡q‡Q mvaAiYfv‡e mgMÖ fviZ, evsjv‡`k, kªxjsKv, `wÿY B‡›`vPxb, ZvBIqvb, 

(di‡gvRv), Pxb, gvqvbgvi, _vBj¨vÛ, gvjq I gvjqØxc (evwj, †evwY©I, Rvfv, mygvÎv, †m‡jwem, wdwjwcÝ)| 

Iwi‡q›Uvj AÂ‡j 4 ai‡bi ¯ jR ev‡qvg †`L‡Z cvIqv hvq, h_v (1) 

MÖx®§gÛjxq evwiAiY¨, (2) cvZvSiv ebf~wg, (3) MÖx®§gÛjxq Z…Yf~wg Ges 

(4) g¨vb‡MÖvf ebvÂj|  
 

Iwi‡q›Uvj AÂ‡j †gvU 157wU †Mv‡Îi †giæ`Ðx cÖvYx cvIqv hvq| G‡`i g‡a¨ 

23wU †Mv‡Îi ¯̂v ỳ cvwbi gvQ| 9wU †Mv‡Îi DfPi, 29wU †Mv‡Îi mixm„c, 

66wU †Mv‡Îi cvwL Ges 30wU †Mv‡Îi  ̄jPi Í̄b¨cvqx AšÍfy©³|  

wb‡P Iwi‡q›Uvj AÂ‡ji G‡ÛwgK I D‡jøL‡hvM¨ (hv Ab¨ †Kv‡bv AÂ‡jI 

cvIqv hvq) cÖvYxi bvg †`Iqv n‡jv| 

wgVvcvwbi gvQ :  G‡ÛwgK t meyR iæB (Labeo fisheri), 

DfPi: G‡ÛwgK t m¨vjvgvÛvi (Tylototriton verrucosus), 

mwim„c : G‡ÛwgK t eo KvBÆv (Batagur baska), 

cvwL : G‡ÛwgK t †`v‡qj cvwL (Copsychus saularis), 

¯Íb¨cvqx :G‡ÛwgK t Iivs IUvs (Pongo pygmeus), 
 

wkÿv_x©i K¬v‡ki KvR: cÖvwYf‚‡Mvj Kx? 

wkÿv_x©i `jxq KvR: Iwi‡q›Uvj AÂ‡j Kq ai‡bi ev‡qvg †`Lv hvq|  

wkÿv_x©i evwoi KvR: Iwi‡q›Uvj AÂ‡j cÖvwY‡`i GKwU ZvwjKv •Zwi K‡i Av‡bv|  

 

 

 

 

 

 

 

 

 

 

 

ebf~wg 

AÿvskMZ cwimxgvi cv_©‡K¨i Rb¨ cwi‡e‡ki cv_©K¨ we`¨gvb| GB Rb¨ c„w_exi me RvqMvq GKB ai‡bi ebf~wg M‡o 

I‡V bv| GK GK AÂ‡j GK GK ai‡bi ebf~wg M‡o I‡V| c„w_exi GB •ewPÎ¨gq ebf~wg¸‡jv‡K cÖavbZ wZbwU 

†kÖYx‡Z fvM Kiv hvq| †hgbÑ 

1) mijeMx©q e„‡ÿi ebf~wg, 2) cY©‡gvPx e„‡ÿi ebf~wg I 3) wPinwir e„‡ÿi ebf~wg|  

gvwU I f~-cÖK…wZ Abymv‡i GB ebf~wg‡K wZbwU cÖavb †kÖwY‡Z fvM Kiv hvq Ges G ebf~wg‡K wZbwU cÖavb ebvÂ‡j 

wef³ Kiv nq| h_v- 

 

wkÿv_x©i K¬v‡ki KvR: ebvÂj Kx? 

wkÿv_x©i `jxq KvR: evsjv‡`‡ki ebvÂ‡ji †kÖwYwefvM K‡iv| 

wkÿv_x©i evwoi KvR: evsjv‡`‡ki wewfbœ ebvÂ‡ji cÖKvi‡f‡`i GKwU QK •Zwi K‡i Av‡bv| 

lô K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| evsjv‡`‡ki wewfbœ ebvÂ‡ji D‡jøL‡hvM¨ Dw™¢‡`i e¨vL¨v cvi‡e| 

2| evsjv‡`‡ki wewfbœ ebvÂ‡ji D‡jøL‡hvM¨ cÖvYxi bvg wkL‡Z cvi‡e| 

3| evsjv‡`‡ki wewfbœ ebvÂ‡ji Rxe •ewPÎ¨ e¨vL¨v Ki‡Z cvi‡e| 

 

 

cvV wk‡ivbvg: evsjv‡`‡ki wewfbœ ebvÂ‡ji D‡jøL‡hvM¨ Dw™¢` I cÖvYxi bvg I Rxe •ewPÎ¨ 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 71 

 

 

 
 

 

 

 

 

 

 

 

 
 

meyR †eóbx ebvÂj : 

evsjv‡`‡ki mgy`ª DcK~jeZx© AÂ‡j mgy‡ ª̀i R¡‡jv”Qvm, eb¨v, N~wY©So, wmWi, U‡b©‡Wv, AvBjvi nvZ †_‡K iÿvi Rb¨ 

DcK~j eivei A‡bK g¨vb‡MÖvf MvQ †ivcb K‡i ebvqb m„wó‡K DcK~jxq meyR †eóbx ejv nq|  

 

wkÿv_x©i K¬v‡ki KvR: DcK‚j †eóbx Kx? 

wkÿv_x©i `jxq KvR: DcK‚j ebvÂj •Zixi cÖ‡qvRb¸‡jv Kx Kx? 

wkÿv_x©i evwoi KvR: DcK‚jxq ebvÂj Dc‡hvMx Dw™¢‡`i •ewkó¨ we‡kølY K‡iv|  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

evsjv‡`‡ki K‡qKwU wejyßcÖvq Dw™¢`: 

Dw™¢‡`i bvg wejyßcÖvq Dw™¢‡`i •eÁvwbK bvg 

Uvwjcvg Corypha umbraculifera 

gwjøKv SuvwS Aldrovanda vesiculosa 

†iv‡Ujv Rotala rotendifolia 

Kiæ` Lecuala pelatata 

ÿz‡` eojv Knema bengalensis 
 

evsjv‡`‡ki K‡qKwU wejyßcÖvq cÖvYx: 

cÖvwYi bvg wejyßcÖvq cÖvwYi •eÁvwbK bvg   †kÖwYi bvg  

wgVv cvwbi Kzwgi  Crocodylus palustris Reptilia  

Nwoqvj Gavialis gangeticus  Reptilia 

ivRkKzb  Sarcogyps calvus  Aves  

bxj MvB  Bocephalus tragocamelus  Mammalia 

kykyK Platarista gargetica Mammalia 

mßg K¬vk 

Aóg K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| DcK‚jxq ebvÂj I meyR †eóbx we‡kølY Ki‡Z cvi‡e|  

2| DcK~jxq ebvÂj Dc‡hvMx Dw™¢‡`i •ewkó¨ I ebvÂj •Zwii cÖ‡qvRbxqZv e v̈L¨v Ki‡Z cvi‡e|  

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| wejyßcÖvq Dw™¢` I cÖvYxmg~n e¨vL¨v Ki‡Z cvi‡e 

2| Rxe wejywßi KviYmg~n we‡kølY Ki‡Z cvi‡e| 

3| wejyß cÖvq Rxe msiÿ‡Yi cÖ‡qvRbxqZv e¨vL¨v Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: DcK‚jxq ebvÂj I meyR †eóbx (DcK‚jxq ebvÂj Dc‡hvMx Dw™¢‡`i •ewkó¨ I 

ebvÂj •Zwii cÖ‡qvRbxqZv)| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cvV wk‡ivbvg: wejyßcÖvq Dw™¢` I cÖvYxmg~n, Rxe wejywßi KviYmg~n, wejyß cÖvq Rxe msiÿ‡Yi  

                   cÖ‡qvRbxqZv| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 72 

Rxe‣ewPÎ msiÿY (Bio Conservation): 

`ªæZ RbmsL¨v e„w×i mv‡_ mv‡_ cÖvK…wZK m¤ú`I ª̀æZ wbt†kl n‡q hv‡”Q Ges †mB mv‡_ mv‡_ wejyß n‡”Q †ek wKQy 

Dw™¢` I cÖvYx| gvby‡li wewfbœ Kvh©Kjv‡ci Rb¨I Rxe •ewPÎ¨ Ges cÖK…wZ I cÖvK…wZK m¤ú` DfqB welq ûgwKi m¤§yLxb 

n‡q‡Q| wek¦‡K gnvwech©q †_‡K iÿvi Rb¨ Dw™¢̀  •ewPÎ¨ msiÿY Kiv AZ¨vek¨K| wek¦e¨vcx wewfbœ †`k Ges ms¯ v GB 

wel‡q mywbw ©̀ó Kg©cš v wb‡q Rxe •ewPÎ¨ msiÿ‡Yi KvR kyiæ K‡i‡Q| Dw™¢` msiÿY ej‡Z †evSvq Dw™¢` m¤ú‡`i 

weÁvbm¤§Z myôz e¨envi hv‡Z K‡i GKB mv‡_ Dw™¢‡`i eZ©gvb hy‡Mi Pvwn`v †gUv‡bv hvq Ges fwel¨r eskai‡`i 

cÖ‡qvRbxq Pvwn`v †gUv‡bvi e¨e¯ v wbwðZ _v‡K|  

¯̂-¯ v‡b msiÿY (In-situ conservation): 

†Kvb Dw™¢` cÖRvwZ (†Kvb AÂ‡ji †gvU wRb, cÖRvwZ I B‡Kvwm‡÷g‡K) ejv nq Rxe‣ewPÎ¨ (biodiversity)| †Kvb 

Dw™¢` •ewPÎ¨‡K Zv‡`i g~j evm¯ vb Z_v cÖvK…wZK cwi‡e‡k weeZ©bxq MwZkxj Ecosystem G msiÿY Kiv‡K ¯^¯ v‡b 

msiÿY ev Insitu conservation e‡j| 

Rxe wejywßi KviYmg~n : 

Rxe‣ewPÎ¨wejywßi cÖavb KviY¸‡jv wb‡gœ D‡jøL Kiv nj t 

1| cÖvK…wZK `y‡h©vM t cÖvK…wZK ỳ‡h©vM †hgb-mvB‡K¬vb, eb¨v, Av‡MœqwMwii AMœy¨rcvZ, `vevbj BZ¨vw`i Kvi‡Y A‡bK 

RxecÖRvwZi n«vm N‡U| 

2| RbmsL¨v e„w× t RbmsL¨v e„w×i Kvi‡Y ax‡i ax‡i K‡g hv‡”Q Mfxi AiY¨| Gi d‡j A‡bK cÖRvwZ AvR wec`vcbœ I 

wejyßcÖvq|  

3| ebfywg aŸsm t RbmsL¨v e„w×i d‡j aŸsm n‡”Q ebf~wg| Avi Gi d‡j wejyß n‡”Q A‡bK weij cÖRvwZ|  

4| cwi‡ek ~̀lYt eZ©gv‡b cwi‡ek `~l‡Yi d‡j A‡bK AvYyexÿwYK Rxe wejyß n‡q hv‡”Q|  

wejyß cÖvq Rxe msiÿ‡Yi cÖ‡qvRbxqZv : 

1| cwi‡e‡ki fvivmvg¨ iÿv t Rxe‣ewPÎ¨ cwi‡e‡ki fvivmvg¨ iÿv‡_© ¸iæZ¡c~Y© f~wgKv cvjb K‡i| 

2| Lv`¨k„•Lj msiÿY t cÖK…wZi cÖ‡Z¨KwU Rxe Lv‡`¨i Rb¨ G‡K A‡b¨i Dci wbf©ikxj| Gi †Kvb GKwU wejyß n‡j 

Ab¨¸‡jvI ûgwKi m¤§yLxb nq| ZvB cÖK…wZi Lv`¨k„•Lj msiÿY Ki‡Z n‡j Rxe‣ewPÎ¨ msiÿY Ki‡Z n‡e| 

3| Ilya AvniY t RxeRM‡Z i‡q‡Q AmsL¨ Dw™¢` I cÖvYx| GB Dw™¢̀  cÖvYx‡`i I mg Í̄ AwaKvskB Avgv‡`i ARvbv| 

G‡`i M‡elYv K‡i Avgiv †flR Ilya AvniY Ki‡Z cvwi| ZvB Rxe‣ewPÎ¨ msiÿY AwZ ¸iæZ¡c~Y©|  

4| •Re cÖhyw³ M‡elYv t •Re cÖhyw³i M‡elYvi gva¨‡g Avgiv •Re •ewPÎ¨‡K Kv‡R jvwM‡q gvby‡li I Rx‡ei Kj¨vY 

Ki‡Z cvwi|  

5| UªvÝ‡RwbK Rxe D™¢veb t Rxe‣ewP‡Î¨i i‡q‡Q Ag~j¨ wRb fvÐvi| GB mg Í̄ wewPÎ wRb wb‡q M‡elYv K‡i UªvÝ‡RwbK 

cÖvYx D™¢veb K‡i gvby‡li Kj¨vY mvab Kiv hvq|  

 

wkÿv_x©i K¬v‡ki KvR: wejyßcÖvq Rxe Kx? 

wkÿv_x©i `jxq KvR: Rxe wejywßi KviY I wejyß Rxe msiÿ‡Yi cÖ‡qvRbxqZv e¨vL¨v K‡iv| 

wkÿv_x©i evwoi KvR: wejyßcÖvq Dw™¢` I cÖvYxi ZvwjKv •Zwi K‡i GKwU PvU© •Zix K‡iv|  

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

beg K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Rxe •ewPÎ¨ msiÿY c×wZ mg~n we‡kølY Ki‡Z cvi‡e|  

2| In situ conservation - e¨vL¨v Ki‡Z cvi‡ev| 

3| In situ conservation - Dw™¢` D`¨vb e¨vL¨v Ki‡Z cvi‡e| 

4| Dw™¢` Afqvib¨ e¨vL¨v Ki‡Z cvi‡e|  

5| grm Afq AvkÖg e¨vL¨v Ki‡Z cvi‡e|  

 

 

 

cvV wk‡ivbvg: Rxe •ewPÎ¨ msiÿY c×wZ mg~n:  In situ conservation - Dw™¢` D`¨vb,  

                  Afqvib¨, grm AfqvkÖg| 
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RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 73 

Rxe •ewPÎ msiÿ‡Yi c×wZ: 

RxemsiÿY (Bioconservation) 

•eÁvwbK Dcv‡q cÖvK…wZK m¤ú‡`i h_vh_ e¨envi I c~be©vmb e¨e¯ vcbv‡K msiÿY e‡j| Dw™¢` msiÿY ej‡Z †evSvq 

Dw™¢` m¤ú‡`i weÁvbm¤§Z myôz e¨envi hv‡Z K‡i GKB mv‡_ Dw™¢‡`i eZ©gvb hy‡Mi Pvwn`v †gUv‡bv hvq Ges fwel¨r 

eskai‡`i cª‡qvRbxq Pvwn`v †gUv‡bvi e¨e¯ v wbwðZ _v‡K| `yÕfv‡e Dw™¢` msiÿY Kiv nq †hgb- 

 

¯̂-¯ v‡b msiÿY (Insitu- conservation): †Kvb Dw™¢` cÖRvwZ ev Rxe •ewPÎ‡K Zvi Avmj evm  ̄v‡b ev cªvK…wZK 

cwi‡e‡k msiÿY Kiv nj ¯^-¯ v‡b msiÿY| 

 

Ab¨-¯ v‡b msiÿY (Ex-situ conservation) : †Kvb Dw™¢` cÖRvwZ ev Rxe‣ewPÎ‡K Zvi Avmj evm  ̄v‡bi evB‡i 

RxešÍ msiÿY‡K ejv nq Ab¨  ̄v‡b msiÿY| 

evsjv‡`‡ki RvZxq D`¨vbt gaycyi, fvIqvj, ivgmvMi I wngQwo|  

 

AfqviY¨ t c~e© my›`i eb, `wÿb my›`i eb, cwðg my›`i eb, Pi KzKwi-gyKwi, cvejvLvwj wigv-‡K‡j½v, ivgcvnvo-

wmZvcvnvo, nvRvwiwLZ, PzbwZ| 

 

Insitu Ex-conservation:  
†Mg wiRvf© t †UKbvd 

B‡Kvcv‡K©i bvg t PUªMÖv‡gi evoeKzÛ, †g․jwfevRv‡ii gvaeKzÛ 

mvdvwi cv‡K©i bvg t PUªMÖv‡gi `yjvnvRiv 

 

grm Afqvib¨: 

grm¨ AfqviY¨ ej‡Z Rjvk‡qi †Kvb wbw ©̀ó GjvKv‡K †evSvq hv gv‡Qi wbivc` AvkÖq ¯ j| GwU gv‡Qi wbivcËv I 

cÖvK…wZK Drcv`‡bi Rb¨ cÖwZôv I cwiPvjbv Kiv nq| Ab¨fv‡e ejv hvq grm AfqvkÖg n‡jv GKwU c~e© wba©vwiZ 

msiwÿZ GjvKv †hLv‡b wbw ©̀ó cÖRvwZi gvQ aiv hv‡e bv| 
 

grm¨ AfqviY¨ cÖwZôv I e¨e¯ vcbv : 

†g․jfxevRv‡ii nvBj nvIi evsjv‡`‡ki me‡P‡q ¸iæZ¡c~Y© cÖvK…wZK cwi‡ek I Rxe •ewP‡Î¨ AZ¨šÍ mg„× Rjvf‚wg 

wn‡m‡e ¯^xK…Z| †`Dwo wej fzeb‡ewo wej, w`Njx wej, iDqv wej, Avqbv wej, †ewo wej, bvBqv wej, wZbywiqv wej, 

awj‡Wvev wej, MvBb‡Wvev wej, †kIjv wej-G iKg Aa©kZvwaK †QvU-eo wej wb‡q ÔnvBj nvIiÕ Aew¯ Z|  

 

wkÿv_x©i K¬v‡ki KvR: Rxe •ewPÎ msiÿY Kx? Insitu-conservation Kx?  

wkÿv_x©i `jxq KvR: Dw™¢` D`¨vb, grm Afq AvkÖg Kx? 

wkÿv_x©i evwoi KvR: Dw™¢` D`¨vb I grm Afq AvkÖg †Kb ¸iæZ¡c~Y© we‡kølY Ki| 

 

 
 

 

 

 

 

 

 

 

 

 

wb¤œ ZvcgvÎvq Ex situ conservation :  

GB ai‡bi msiÿY cÖwKªqv wngvqb e¨ZxZ wb¤œZvcgvÎvq (1-9
0
c) K…wÎg Avev` gva¨‡g msiÿY Kiv nq| G c×wZ‡Z 

wb¤œZvcgvÎvq Dw™¢`‡Kvl ev wUky¨i c~Y©Zv cÖvwß wngvqb c×wZi gZ eÜ bv K‡i Av‡¯Í Av‡¯Í Kwg‡q Avbv nq| G c×wZi 

D‡jøL‡hvM¨ myweav n‡jv †Kvl ev wUky¨¸‡jv  Kªv‡qv‡RwbK ÿwZ †_‡K gy³ _v‡K| G‡ÿ‡Î Dw™¢` Dcv`vb mg~n cybt Avev` 

`kg K¬vk 

wkLbdj 

GB Aa¨vq †k‡l wkÿv_x©iv hv wkL‡e- 

1| Ex situ conservation-  wb¤œ ZvcgvÎvq wKfv‡e Ex situ conservation e v̈L v̈ Ki‡Z cvi‡e| 

2| Zij bvB‡Uªv‡Rb f‚wgKv we‡kølY Ki‡Z cvi‡e| 

 

 

 

cvV wk‡ivbvg: Ex situ conservation-  wb¤œ ZvcgvÎv, Zij bvB‡Uªv‡Rb, RxemsiÿY| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Wants More Updated Bangla e-books(pdf): www.facebook.com/tanbir.ebooks

Any kind of e-book & Software : www.tanbircox.blogspot.com

w
w
w
.fa

ce
bo

ok
.c
om

/ta
nb

ir.
eb

oo
ks



RxeweÁvb : 1g cÎ  †kªwY t GKv`kÑØv`k 

 

 

K¨vgweªqvb K‡jR  c„ôv # 74 

Kivi cÖ‡qvRb nq| †Kvl, wUky¨ KvjPvi gva¨‡g Drcbœ Dw™¢‡`i weUc ev wewfbœ Ask wb¤œ ZvcgvÎvq msiÿ‡Y we‡kl K‡i 

djR RvZ msiÿ‡Yi †ÿ‡Î G c×wZ AZ¨šÍ mdj n‡q‡Q|  

 

Zij bvB‡Uªv‡R‡b Ex situ conservation :  

G c×wZ‡Z Dw™¢` msiÿ‡Yi Rb¨ mvaviYZ: wngvwqZ msiÿY c×wZ AbymiY Kiv nq| GRb¨ Dw™¢` Dcv`vb¸‡jv‡K -

196
0
c ZvcgvÎvq Zij bvB‡Uªv‡R‡bi g‡a¨ msiÿY Kiv nq| G c×wZ‡Z Dw™¢` cÖRvwZ msiÿY 1975 mvj †_‡K ïiæ 

nq Ges cixÿvi mvnv‡h¨ †`Lv †M‡Q †h †Kvl, fvRK Kjv, åƒY BZ¨vw` Ask¸‡jv wbw`©ó mgq c‡i m¤ú~Y© Dw™¢` cybt 

Drcv`b Ki‡Z cv‡i| G c×wZ‡Z Kvmvfv, gUiïwU, avb, Mg, ev`vg, bvwi‡Kj, I‡qj cvg, ÷ª‡eix cÖf…wZ cÖRvwZi 

†ÿ‡Î mdjfv‡e e¨envi Kiv n‡q‡Q|  

 

wkÿv_x©i K¬v‡ki KvR: Ex situ conservation Kx? 

wkÿv_x©i `jxq KvR: Zij bvB‡Uªv‡Rb, wb¤œZvcgvÎvq wKfv‡e Rxe msiÿY Kiv hvq|  

wkÿv_x©i evwoi KvR: wb¤œ ZvcgvÎvq I Zij bvB‡Uªv‡Rb Ex situ conservation Gi f‚wgKv we‡kølY K‡i GKUv 

cÖwZ‡e`b •Zwi K‡iv|  

 

 

 
 

 
 

 

 

 

wkÿv_x©i K¬v‡ki KvR:  

wkÿv_x©i `jxq KvR:  

wkÿv_x©i evwoi KvR:  

 

GKv`k K¬vk 

 

cvV wk‡ivbvg: wiwfkb (m„Rbkxj cÖkœ Abykxjb) 
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