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RxecÖhyw³i aviYv 

 

 

 

D‡Ïk¨ 

G cvV †k‡l Avcwb-  

 RxecÖhyw³ m¤ú‡K© ej‡Z cvi‡eb| 

 RxecÖhyw³i msw¶ß BwZnvm eY©bv Ki‡Z cvi‡eb| 

 RxecÖhyw³i cwimi D‡jøL Ki‡Z cvi‡eb| 

 

 

cÖavb kã 

RxecÖhyw³, Biology, Technology 

RxecÖhyw³ (Biotecnology) : †Kvb Rxe‡K gvbeKj¨v‡Y cÖ‡qv‡Mi †h †Kv‡bv cÖhyw³‡K ejv nq 

RxecÖhyw³| AvR eûj cÖPvwiZ Ges cÖmvwiZ RxecÖhyw³ kãwU bZzb n‡jI gvbe Kj¨v‡Y RxeR cÖwZwbwai 

e¨envi A‡bK Av‡Mi| gvbe mf¨Zvi BwZnv‡m A‡bK Av‡M †_‡KB `ya †_‡K `B, gvLb, cwbi BZ¨vw` Ges MuvRb 

ev †PvjvBKiY cÖwµqvi gva¨‡g g`, A¨vj‡Kvnj, cvDiywU cÖf…wZ Drcv`‡bi †¶‡Î AYyRx‡ei e¨envi Ges DbœZ 

Rv‡Zi †Mv-gwnl I dmj wbe©vP‡bi Rb¨ RxeR ev †Kvlxq Dcv`v‡bi e¨envi n‡q Avm‡Q| RxecÖhyw³ e¨env‡ii 

gva¨‡g gvbe Kj¨v‡Y e¨eüZ Rx‡ei Ges ˆRe Dcv`v‡bi ¸YMZ gvb e„w×i cvkvcvwk bZzb bZzb g~j¨evb Dcv`vb 

m„wó Ges G‡`i e¨env‡ii mnR I DbœZ Kjv‡KŠkj D™¢vweZ n‡”Q| 

nv‡½ixq cÖ‡KŠkjx Kvj© G‡iwK (1919) me©cÖ_g Biotechnology kãwU cÖeZ©b K‡ib| RxecÖhyw³ RxeweÁv‡bi 

GKwU Dbœqbkxj dwjZ kvLv| Biotechnology kãwU Biology Ges Technology Gi mgš̂‡q MwVZ| Biology 

k‡ãi A_© Rxe m¤úwK©Z we`¨v Ges Technology k‡ãi A_© cÖhyw³| A_©vr Biotechnology n‡jv Biological 
Science Gi mv‡_ AvaywbK cÖhyw³i mgwš̂Z we`¨v| 1970 Gi ci †_‡K G kãwU eZ©gvb we‡k¦ e¨vcKnv‡i e¨eüZ 

n‡q Avm‡Q| wewfbœ mg‡q weÁvbxMY wewfbœfv‡e Biotechnology †K msÁvwqZ K‡i‡Qb| †hgb- 

U.S. National Science Foundation Gi g‡Z Ôgvbe Kj¨v‡Y ˆRweK DcKiY h_v- AYyRxe A_ev †Kvlxq 

Dcv`v‡bi wbqwš¿Z e¨enviB BiotechnologyÕ| International Union of Pure and Applied Chemistry (IUPAC-
1981) Gi g‡Z ÔRxecÖhyw³ n‡jv wk‡í cÖwµqvRvZKiY I Drcvw`Z `ªe¨ Ges wkí cwi‡e‡ki Dci cÖvYimvqb, 

RxeweÁvb, AYyRxeweÁvb Ges imvqb cÖ‡KŠk‡ji cÖ‡qvMÕ| 

RxecÖhyw³i BwZnvm : mf¨Zvi ïiy †_‡KB gvbyl Zv‡`i Kv‡Ri Rb¨ RxecÖhyw³i mv‡_ RwoZ| ¯’~j A‡_© gvbyl hLb 

K…wlKvR I cïcvjb ïiy K‡i ZLb †_‡KB RxecÖhyw³i †MvovcËb n‡qwQj| gvbyl Zv‡`i msM„nxZ Rx‡ei Dbœq‡b 

wbe©vPb I msKivqb K‡i Kvw•¶Z ˆewkó¨m¤úbœ AwaK Drcv`b¶g Rxe Drcv`b Ki‡Z _v‡K| G¸‡jv wQj 

RxecÖhyw³i cÖv_wgK avc| Avgiv MuvRb I †PvjvBKi‡bi (Fermentation and Brewing) mv‡_ A‡b‡KB cwiwPZ| 

eûKvj c~e© n‡ZB weqvi ˆZwi‡Z MuvRb cÖwµqv †g‡mvc‡Uwgqv, wgki, Pxb I fvi‡Z cÖPwjZ Av‡Q| g`wk‡í C‡÷i 

e¨envi GKwU mvaviY welq| MuvRb cÖwµqv m¤ú‡K© jyB cv¯‘‡ii (1857) KvRwU wQj AZ¨šÍ ¸iyZ¡c~Y©| wZwb †m 

mgq MuvRb cÖwµqvi e¨vL¨v †`b| †MÖMi †Rvnvb †g‡Ûj (1863)  KZ…©K †KŠwjZË¡ (Genetics) Gi m~Îmg~n Avwe®‹vi 

RxecÖhyw³i m¤¢vebvi bZzb c_ †`wL‡q‡Q| †PBg DBSg¨vb (1917) KY© ÷v‡P©  Clostridium acetobutylicum 
e¨vK‡Uwiqvi weï× Avev` n‡Z A¨vwm‡Uvb Drcv`b K‡ib hv BD‡ivwcqvbiv cÖ_g wek¦hy‡× we‡ùviK ˆZwi‡Z e¨envi 

K‡ib| †mwU wQj cÖwZi¶v e¨e¯’vq ev wbR GjvKvq kÎygy³ Kivi GKwU AMÖmi c`‡¶c| Av‡j·vÛvi †d¬wgs 

(1928) †cwbwmwjqvg n‡Z †cwbwmwjb Avwe®‹vi K‡ib| GUv gvby‡li e¨vK‡Uwiqvj Bb‡dKkb wbivg‡q e¨eüZ 

nq| G A¨vw›Uev‡qvwUKwU eZ©gv‡b Ilyawk‡í evwYwR¨Kfv‡e Drcvw`Z n‡”Q| Watson Ges Crick (1953) Gi 

wWGbG Wej †nwj· g‡Wj Avwe®‹v‡ii avivevwnKZvq RxecÖhyw³ AvaywbKZvi c‡_ AMÖmi n‡q‡Q| cj ev‡M©i 

(1971) wRb ¯úøvBwms cix¶v n‡Z AvaywbK Rxecªhyw³i hvÎv ïiy nq| RxecÖhyw³i ¸iyZ¡c~Y© Avwe®‹v‡ii g‡a¨ 
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i‡q‡Q, 1983 mv‡j cwjgv‡iR †PBb wewµqv (PCR) Gi e¨envi, 1984 mv‡j †R‡bwUK wd½vi wcÖw›Us c×wZ 

D™¢veb, 1987 mvj †_‡K wRb c„_KxKiY, 1997 mv‡j cÖ_g †K¬vb cÖvYxi Rb¥ (Wwj), 2001 mv‡j m¤ú~Y© gvbe 

wR‡bvg wmKz‡qÝ wbY©q, 2004 mv‡j †Mv‡ìb ivBm, 2005 mv‡j mycvi ivBm D™¢veb BZ¨vw`|  

RxecÖhyw³i cwimi : RxecÖhyw³ RxeweÁv‡bi GKwU kvLv m‡Ë¡I Gi m¤úªmviY Lye `ªyZ n‡”Q| RxecÖhyw³i AšÍf©y³ 

kvLv¸‡jv n‡jv- (K) wUmy¨ KvjPvi, (L) gwjKy¨jvi ev‡qvjwR, (M) †R‡bwUK BwÄwbqvwis Ges (N) Dw™¢̀  †ivMZË¡| 

m¤úªwZ AvYweK RxeweÁv‡bi M‡elYvi RxecÖhyw³i †h cÖmvi N‡U‡Q Zv‡K ejv nq bZzb RxecÖhyw³| 

 

wk¶v_©xi KvR wb‡Pi cÖkœ̧ ‡jvi DËi w`b 

†cwbwmwjqvg †K 

Avwe®‹vi K‡ib ? 

Wwji Rb¥ KZ mv‡j ? RxecÖhyw³i AšÍM©Z kvLv¸‡jv 

Kx Kx ? 

†Mv‡ìb ivBm K‡e D™¢veb nq ? 

    

 

mvims‡¶c   

RxecÖhyw³ n‡jv wk‡í cÖwµqvRvZKiY I Drcvw`Z `ªe¨ Ges wkí cwi‡e‡ki Dci cÖvYimvqb, RxeweÁvb, 

AYyRxeweÁvb Ges imvqb cÖ‡KŠk‡ji cÖ‡qvM| RxecÖhyw³i AšÍf©y³ kvLv¸‡jv n‡jv- (K) wUmy¨ KvjPvi, (L) 

gwjKy¨jvi ev‡qvjwR, (M) †R‡bwUK BwÄwbqvwis Ges (N) Dw™¢̀  †ivMZË¡| 

 

cv‡VvËi g~j¨vqb-14.1 

 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1| RxecÖhyw³ kãwU me©cÖ_g †K cÖeZ©b K‡ib Ges KZ mv‡j ? 

(K) Kvj©G‡iwK, 1919 (L) Kvj© G‡iwK, 1918  

(M) †g‡Ûj, 1919  (N) IqvUmb I wµK, 1919  

2| RxecÖhyw³i AšÍf©y³ kvLv¸‡jv n‡jv- 

i. wUmy¨ KvjPvi ii. gwjKy¨jvi ev‡qvjwR iii. †R‡bwUK BwÄwbqvwis       

wb‡Pi †KvbwU mwVK ? 

(K) i I ii (L) i I  iii (M) ii I iii (N) i, ii I iii 
3| RxecÖhyw³ e¨eüZ nq- 

i. UªvÝ‡RwbK Rxe Drcv`‡b ii. MuvR‡b iii. †PvjvBKi‡Y       

wb‡Pi †KvbwU mwVK ? 

(K) i I ii  (L) i I  iii  (M) ii I iii (N) i, ii I iii 
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wUmy¨ KvjPvi Ges Gi e¨envi 

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb- 

 wUmy¨ KvjPvi m¤ú‡K© ej‡Z cvi‡eb| 

 wUmy¨ KvjPvi Gi cÖKvi‡f` D‡jøL Ki‡Z cvi‡eb| 

 wUmy¨ KvjPvi c×wZ ev cÖhyw³ eY©bv Ki‡Z cvi‡eb| 

 wUmy¨ KvjPvi Gi e¨envi e¨vL¨v Ki‡Z cvi‡eb| 

 

 

cÖavb kã 

GK&ªcø̈ v›U, cywó gva¨g, K¨vjvm 

   

wUmy¨ KvjPvi : Rxe‡`‡ni MVb I Kvh©KvwiZvi GKK‡K †Kvl ejv nq| Rxe‡`n GK ev GKvwaK †Kvl 

Øviv MwVZ| DrcwËMZfv‡e GKB KvR K‡i Ggb ai‡bi mg ev wfbœ AvK…wZi †Kvl mgwó‡K wUmy¨ ejv 

nq| G wUmy¨‡K RxevYygy³ †Kvb cywóhy³ gva¨‡g Pvl I e„w× Kiv‡K ms‡¶‡c wUmy¨ KvjPvi (Tissue culture) ev wUmy¨ 

Avev` ejv nq| wUmy¨ KvjPvi Dw™¢̀ weÁv‡bi GKwU bZzb kvLv Ges G kvLvi mv‡_ Ab¨vb¨ kvLvmg~n, †hgb- Dw™¢̀  

cÖRbb, Dw™¢̀  Drcv`b, eskMwZwe`¨v, †Kvl eskMwZwe`¨v, kvixiwe`¨v, å~Ywe`¨v BZ¨vw` A½vw½fv‡e RwoZ| 

Dw™¢‡`i †h †Kv‡bv wefvRb¶g A½ †_‡K (†hgb- kxl©gyKzj, K¶gyKzj, KwPcvZv, cÎe„šÍ, civMavbx, åƒY, wW¤K̂ 

BZ¨vw`) wew”Qbœ †Kvb wUmy¨ m¤ú~Y© RxevYygy³ cywóea©K gva¨‡g Avev` Kiv‡K wUmy¨ KvjPvi ejv nq| wUmy¨ KvjPvi 

c×wZi gva¨‡g DwjøwLZ wUmy¨ †_‡K AwaK msL¨K bZzb Pviv Dw™¢̀  Drcv`b KivB wUmy¨ KvjPvi cÖhyw³i cÖv_wgK 

D‡Ïk¨| 

wUmy¨ KvjPvi RxecÖhyw³i GKwU bZzb gva¨g n‡jI, BwZg‡a¨ G cÖhyw³ Øviv Dw™¢̀  cÖRbb, Dw™¢̀  Drcv`b I Dw™¢‡`i 

gvb Dbœq‡b e¨vcK mdjZv G‡m‡Q| eZ©gv‡b wewfbœ cÖKvi Dw™¢‡`i wUmy¨ KvjPvi c×wZ wb‡q e¨vcK M‡elYv Pj‡Q 

Ges Gme M‡elYvjä djvdj gvbe Kj¨v‡Y e¨eüZ n‡”Q| G cÖhyw³i gva¨‡g c„w_exi wewfbœ DbœZ I Dbœqbkxj 

†`‡k evwYwR¨Kfv‡e Dw™¢‡`i Pviv Drcv`b Kiv n‡”Q| d‡j wUmy¨ KvjPvi c×wZ BwZg‡a¨ G mg¯Í †`‡ki 

A_©bxwZ‡Z we‡kl Ae`vb ivL‡Q| 

wUmy¨ KvjPv‡ii cÖKvi‡f` : wUmy¨ KvjPvi cÖwµqvq GKwU †Kvl, †Kvl¸”Q ev wUmy¨, GKwU m¤ú~Y© A½ ev m¤ú~Y© 

GK‡Kvlx Rxe KvjPvi Kiv hvq A_©vr wUmy¨ KvjPv‡ii A_© e¨vcK| e¨envwiK w`K we‡ePbv Ki‡j wUmy¨ KvjPvi 

c×wZ wewfbœ cÖK…wZi n‡Z cv‡i| †hgb- (K) K¶gyKzj KvjPvi, (L) †gwi‡÷g KvjPvi, (M) gvB‡µv‡cÖvcv‡Mkb, 

(N) K¨vjvm KvjPvi Gi gva¨‡g Pviv Drcv`b, (O) ˆ`wnK †Kvl †_‡K å~Y Drcv`b, (P) civMavbx KvjPvi Gi 

gva¨‡g n¨vcø‡qW Dw™¢̀  Drcv`b BZ¨vw`| 

wUmy¨ KvjPvi c×wZ : wUmy¨ KvjPvi c×wZ K‡qKwU av‡c m¤úbœ Kiv nq| wb‡¤œ wUmy¨ KvjPvi c×wZi avc¸‡jv 

ms‡¶‡c eY©bv Kiv n‡jv- 

1| GK&ªcø̈ v›U wbe©vPb : wUmy¨ KvjPv‡ii D‡Ï‡k¨ Dw™¢‡`i †h mKj Ask c„_K K‡i e¨envi Kiv nq Zv‡K GK&ªcø̈ v›U 

ejv nq| DbœZ ¸Ym¤úbœ, m‡ZR, ¯v̂¯’̈ evb I †ivMgy³ Dw™¢̀ ‡K G·cø̈ v‡›Ui Rb¨ wbe©vPb Kiv nq| wbe©vwPZ gvZ… 

Dw™¢̀  †_‡K RxevYygy³ aviv‡jv Qzwi w`‡q G·cø̈ v›U †K‡U †bIqv nq| cywó gva¨‡g ¯’vbvšÍ‡ii Av‡M G·cø̈ v›U‡K 

†mvwWqvg nvB‡cv‡K¬vivBW, nvB‡Wªv‡Rb cviA·vBW, †eªvwgb cvwb ev 70% A¨vj‡Kvnj BZ¨vw`i †h †Kv‡bv GKwU 

e¨envi K‡i c„ôZjxq wbex©Rb (Surface sterilization) K‡i wb‡Z n‡e|  

cvV-14.2 
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2| Avev` gva¨g ˆZwi : wUmy¨ KvjPv‡ii mvdj¨ A‡bKUvB wbf©i K‡i cywógv‡bi Dci| wUmy¨ KvjPv‡ii Rb¨ †Kvb 

GKK cywó gva¨g †bB| wewfbœ cÖKvi Avev` gva¨g Gi g‡a¨ MS wgwWqv (Murashige and Skoog 1962) I we5 

wgwWqvg (Gamborg et al. 1968) me©vwaK e¨eüZ nq| Dw™¢‡`i e„w×i Rb¨ AZ¨vek¨Kxq LwbR cywó, wfUvwgb, 

dvB‡Uvni‡gvb, my‡µvR Ges Aa© KwVb gva¨g (Semi-Solid Medium) ˆZwii Rb¨ RgvU euvavi Dcv`vb, †hgb 

A¨vMvi (Agar) cÖf…wZ mwVK gvÎvq wgwk‡q Avev` gva¨g ˆZwi Kiv nq| D‡jøL¨ cywó gva¨‡gi pH 
wbqš¿‡Y

 

ivLv  

LyeB ¸iyZ¡c~Y© Ges Zv 5.5- 5.8 Gi g‡a¨ ivLvB DËg| mwVK gvÎvq Gme †gŠwjK cywó Dcv`vb-mg„× cywó 

gva¨g‡K e¨vjvÝW wgwWqvgI ejv nq| 

3| RxevYygy³ Avev` cÖwZôv : cywó gva¨‡g G·cø̈ v›U ¯’vbvšÍ—‡ii Av‡M G‡K 

RxevYygy³ Ki‡Z nq| G‡K wbe©xRKiY ejv nq| KvjPvi wgwWqv‡g _v‡K 

cywó Dcv`vb ZvB mn‡RB RxevYy Rb¥v‡Z cv‡i| wKš‘ KvjPvi Kivi Rb¨ 

wgwWqvg Ges GK&ªcø̈ v›U RxevYygy³ _vKv Avek¨K| GRb¨ Avev` gva¨g‡K 

Kv‡Pi cv‡Î (†hgb- †U÷wUDe, KwbK¨vj d¬v·) wb‡q Zzjv ev cøvw÷‡Ki 

XvKbv w`‡q gyL eÜ Ki‡Z nq| cieZ©x‡Z A‡Uv‡K¬f h‡š¿ 121

0

 †m. 

ZvcgvÎvq 15 lb/sq. inch Pv‡c 20 wgwbU †i‡L RxevYygy³ Kiv nq| 

4| wgwWqv‡g GK&ªcø¨v›U ¯’vcb : RxevYygy³ Zij Avev`‡K VvÛvq RgvU euvavi 

ci G·cø̈ v›U¸‡jv‡K Gi g‡a¨ ¯’vcb Kiv (Inoculate) nq| G·cø̈ v›U 

KwbK¨vj d¬v·  ev †UówUD‡e ivLv cywó gva¨‡g Ggbfv‡e ¯’vcb Kiv nq hv‡Z 

wb‡Pi KuvUv cÖvšÍwU cywó gva¨g ¯úk© K‡i Ae¯’vb K‡i| Zvici Kv‡Pi cv‡Îi 

gyL cybivq eÜ K‡i w`‡Z nq| m¤ú~Y© cÖwµqvwU GKwU †jwgbvi Gqvi †d¬v 
(Laminar-Air-Flow) bvgK h‡š¿i g‡a¨ RxevYygy³ cwi‡e‡k Kiv nq| 

5| K¨vjvm m„wó I msL¨ve„w× : wbw`©ó Av‡jvi ZxeªZv 3000-5000 jv·, 

Av`ª©Zv 70-75% I ZvcgvÎv 17

0

-20

0 

†m. m¤úbœ wbqwš¿Z K‡¶ ea©‡bi Rb¨ 

ivLv nq| G ch©v‡q Avev‡` ¯’vwcZ wUmy¨ evievi wefvR‡bi gva¨‡g mivmwi 

AYyPviv (Plantlets) ˆZwi K‡i ev Aeqenxb wUmy¨ g‡Û cwiYZ nq| G wUmy¨ 

gÛ‡K K¨vjvm ejv nq| G wUmy¨ gÛ †_‡K cieZ©x‡Z ch©vqµ‡g GKvwaK 

AYyPviv Drcbœ nq| 

6| Pviv Drcv`b : gyKzj¸‡jv‡K mveav‡b †K‡U wb‡q g~j Drcv`bKvix 

wgwWqv‡g ivLv nq Ges †mLv‡b cÖwZwU gyKzj, g~j m„wó K‡i c~Y©v½ Pvivq 

cwiYZ nq|     

wPÎ 14.2.1 : wUmy¨ KvjPvi cÖwµqvi avcmg~n 

7| Pviv U‡e ¯’vbvšÍi : Dchy³ msL¨K myMwVZ g~j m„wó n‡j c~Y©v½ Pviv MvQ KvjPvi Kiv cvÎ †_‡K mwi‡q wb‡q 

axi cÖwµqvq mveavbZvi mv‡_ U‡e ¯’vbvšÍi Kiv nq| Gfv‡e wUmy¨ KvjPv‡ii gva¨‡g PvivMvQ Drcv`b KvR m¤úbœ 

Kiv nq|                                                                                                                                                                      

8| cÖvK…wZK cwi‡e‡k Z_v gvV ch©v‡q ¯’vbvšÍi : Uemn PvivMvQ‡K wKQzUv Av`ª© cwi‡e‡k ivLv nq| U‡e jvMv‡bv 

Pviv¸‡jv K‡¶i evB‡i †i‡L gv‡S gv‡S evB‡ii cÖvK„wZK cwi‡e‡ki mv‡_ Lvc LvB‡q wb‡Z nq| c~Y©v½ Pviv¸‡jv 

mRxe I mej n‡q DV‡j †m¸‡jv‡K GK ch©v‡q cÖvK…wZK cwi‡e‡k gvwU‡Z jvMv‡bv nq| 

D‡jøL¨, wUmy¨ KvjPvi cÖhyw³‡K eZ©gv‡b A‡bK ai‡bi M‡elYvi †¶‡Î cÖ‡qvM Kiv n‡”Q| wUmy¨ KvjPv‡ii cÖ‡qvM 

c×wZ I D‡Ïk¨‡f‡` wewfbœ iKg nq| Kx ai‡bi Dw™¢̀  †_‡K †Kvb cÖK…wZ I AvKv‡ii wUmy¨ e¨envi Ki‡Z n‡e 

Ges Kx ai‡bi KvjPvi wgwWqvg e¨envi Kiv n‡e Zv m¤ú~Y©fv‡e wbf©i Ki‡e KvjPv‡ii D‡Ï‡k¨i Dci| Dc‡i 

ewY©Z Kvh©c×wZ cÖ‡qvM‡f‡` cwiewZ©Z n‡Z cv‡i|             
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wUmy¨ KvjPvi Gi e¨envi : wUmy¨ KvjPvi cÖhyw³i †KŠkj‡K Kv‡R jvwM‡q AvRKvj Dw™¢̀  cÖRb‡bi †¶‡Î Ges DbœZ 

RvZ D™¢ve‡b e¨vcK mvdj¨ cvIqv †M‡Q| RxecÖhyw³ cÖ‡qvM K‡i K…wl‡Z h‡_ó DbœwZ m¤¢e n‡q‡Q| GLb Dw™¢̀  

†Kvl ev wUmy¨ †_‡K wUmy¨ KvjPvi cÖwµqvq m¤ú~Y© bZzb Dw™¢` m„wó Kiv n‡”Q| wUmy¨ KvjPvi cÖhyw³ Avwe®‹v‡ii ci 

†_‡K Dw™¢̀  cÖRb‡bi †¶‡Î A‡bK mgm¨vi mgvavb m¤¢e n‡q‡Q| BwZg‡a¨ G c×wZ cÖ‡qv‡Mi gva¨‡g Dw™¢̀  

cÖRbbwe`iv e¨vcK mdjZv AR©b K‡i‡Qb| we‡kl K‡i exR Drcv`‡b A¶g Dw™¢‡`i †¶‡Î wUmy¨ KvjPvi cÖwµqvi 

gva¨‡g Pviv Drcv`b m¤¢e| we‡kl ˆewkó¨hy³ Dw™¢̀  (†hgb- dzj, dj, km¨, Ilya Drcv`bKvix Dw™¢̀ ) Gi Pvwn`v 

wek¦e¨vcx| GgZve¯’vq GKgvÎ wUmy¨ KvjPvi cÖhyw³i gva¨‡g ¯í̂ mg‡q, ¯í̂ e¨‡q I ¯í̂ cwim‡i AwaK Pviv 

Drcv`b m¤¢e| G cÖhyw³‡K evwYwR¨Kfv‡e Kv‡R jvwM‡q AwK©W, MøvwWIjvm, wUDwjc I wjwjmn eû dzj I dj 

Drcv`bKvix Dw™¢̀  Avev‡`i gva¨‡g K…wl wk‡í GK wecø‡ei m¤¢e n‡q‡Q| 

†gwi‡÷g ev fvRK wUmy¨i KvjPviI wUmy¨ KvjPvi cÖhyw³i GKwU D‡jøL‡hvM¨ w`K| Dw™¢‡`i kxl© gyKz‡ji AMÖfv‡Mi 

wUmy¨‡K †gwi‡÷g ev fvRK wUmy¨ ejv nq| †gwi‡÷g ev fvRK wUmy¨ AÂ‡ji †Kvl¸‡jv GZ `ªyZ wefvwRZ nq †h, 

†mUv †ivM-RxevYygy³ _v‡K| ZvB †Kvb Dw™¢‡`i †gwi‡÷g KvjPv‡ii gva¨‡g bZzb †ivMgy³ Dw™¢̀  cvIqv AwaKZi 

mnR| civMavbx ev civM‡iYy KvjPvi Gi gva¨‡g n¨vcø‡qW (n) Dw™¢̀  Drcv`b m¤¢e| Dw™¢̀  cÖRb‡bi †¶‡Î 

n¨vcø‡qW Dw™¢̀ mg~n AwZ cÖ‡qvRbxq| cÖPwjZ mvaviY Dw™¢̀  cÖRbb c×wZ‡Z wewfbœ Dw™¢‡`i †¶‡Î cÖZ¨vwkZ 

†nv‡gvRvBMvm jvBb cvIqv A‡bK mgq mv‡c¶| wKš‘ civM‡iYy ev civMavbx KvjPv‡ii gva¨‡g n¨vcø‡qW Dw™¢̀  

Drcv`b m¤¢e n‡j †mUv †_‡K mn‡RB cÖZ¨vwkZ Wvej n¨vcø‡qW (2n) Dw™¢̀  cvIqv hvq| †hgb- h_vh_ msi¶‡Yi 

Afv‡e c„w_ex †_‡K A‡bK g~j¨evb Dw™¢̀  wPiZ‡i wbwðý n‡q hv‡”Q| G mg¯Í wejyßcÖvq Dw™¢̀ ‡K wejywßi nvZ 

†_‡K i¶v Kiv AZxe Riyix Ges GRb¨ wUmy¨ KvjPvi cÖhyw³B n‡”Q Dchy³ gva¨g| †Kbbv- G c×wZ‡Z ¯í̂ mg‡q 

Ges ¯í̂ e¨‡q DwjøwLZ Dw™¢̀  †_‡K AwaK Pviv Dw™¢̀  Drcv`b m¤¢e| †hgb- å~Y KvjPvi n‡jv wUmy¨ KvjPvi cÖhyw³i 

Avi GKwU we‡kl w`K| å~Y KvjPvi cÖwµqvq Dw™¢̀  cÖRbb we`¨vi A‡bK mgm¨v mgvavb m¤¢e n‡q‡Q| we‡kl K‡i 

AvšÍtcÖRvwZK msKivq‡bi †¶‡Î å~Y c~Y©Zv jvf K‡i bv, d‡j msKi Dw™¢̀  cvIqv hvq bv| Gme †¶‡Î 

msKivq‡bi ci å~Y KvjPvi Kiv nq| d‡j å~Y Avi bó n‡Z cv‡i bv Ges cieZ©x‡Z å~Y weKv‡ki d‡j bZzb 

c~Y©v½ msKi Dw™¢‡`i m„wó nq| Gfv‡e Drcbœ msKi Dw™¢‡`i mvnv‡h¨ DbœZ Rv‡Zi Dw™¢̀  Drcv`b Kiv hvq| A‡bK 

Dw™¢̀  cÖRvwZ †hŠb Rb‡b A¶g| G‡¶‡Î D³ Dw™¢‡`i †cÖv‡Uvcøv÷ ms‡hv‡Mi gva¨‡g msKivqb m¤¢e n‡q‡Q| G 

cÖwµqvq m„ó msKi (Hybrid) Dw™¢̀  †_‡K ¯v̂fvweK Dw™¢̀  Drcv`b m¤¢eci n‡q‡Q| 

GKB wUmy¨ KvjPv‡i m„ó Dw™¢̀ mg~‡ni g‡a¨ †R‡bwUK ˆewk‡ó¨i wewfbœZv †`Lv hvq| G‡K †mvgv‡K¬vbvj wfbœZv ev 

f¨vwi‡qkb ejv nq| Gi~c †mvgv‡K¬vbvj fvwi‡qkb‡K Kv‡R jvwM‡q DbœZ I Kvw•¶Z ˆewkó¨ (†hgb- AwaK cywó 

gvb, †ivM cÖwZ‡ivax) m¤úbœ Dw™¢̀  cÖRvwZ Drcv`b m¤¢e n‡q‡Q| 

 

wk¶v_©xi KvR 

wUmy¨ KvjPvi cÖhyw³i avc¸‡jvi bvg mvBb †cb w`‡q wj‡L †cv÷vi †ccvi 

ˆZwi K‡i K¬v‡mi †ev‡W© Uvwb‡q ivLyb 

 

 

mvims‡¶c   

Dw™¢‡`i †h †Kv‡bv wefvRb¶g A½ †_‡K (†hgb- kxl©gyKzj, K¶gyKzj, KwPcvZv, cÎe„šÍ, civMavbx, å~Y, wW¤K̂ 

BZ¨vw`) wew”Qbœ †Kvb wUmy¨ m¤ú~Y© RxevYygy³ cywóea©K gva¨‡g Avev` Kiv‡K wUmy¨ KvjPvi ejv nq| wUmy¨ KvjPvi 

c×wZi gva¨‡g DwjøwLZ wUmy¨ †_‡K AwaK msL¨K bZzb Pviv Dw™¢̀  Drcv`b KivB wUmy¨ KvjPvi cÖhyw³i cÖv_wgK 

D‡Ïk¨| e¨envwiK w`K we‡ePbv Ki‡j wUmy¨ KvjPvi c×wZ wewfbœ cÖK…wZi n‡Z cv‡i| †hgb- (K) K¶gyKzj 

KvjPvi, (L) †gwi‡÷g KvjPvi, (M) gvB‡µv‡cÖvcv‡Mkb, (N) K¨vjvm KvjPvi Gi gva¨‡g Pviv Drcv`b, (O) 

ˆ`wnK †Kvl †_‡K å~Y Drcv`b, (P) civMavbx KvjPvi Gi gva¨‡g n¨vcø‡qW Dw™¢̀  Drcv`b BZ¨vw`| 
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cv‡VvËi g~j¨vqb-14.2 

 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1| e¨envwiK w`K we‡ePbv Ki‡j wUmy¨ KvjPvi c×wZ wewfbœ cÖK…wZi n‡Z cv‡i| †hgb- 

i. K¶gyKzj KvjPvi ii. †gwi‡÷g KvjPvi iii. gvB‡µv‡cÖvcv‡Mkb         

wb‡Pi †KvbwU mwVK ?  

(K) i I ii (L) i I  iii (M) ii I iii (N) i, ii I iii 
2| wUmy¨ KvjPv‡i `iKvi- 

i. RxevYygy³ wgwWqvg ii. cywómg„× wgwWqvg iii. cvwbc~Y© wgwWqvg      

wb‡Pi †KvbwU mwVK ? 

(K) i I ii (L) i I  iii (M) ii I iii (N) i, ii I iii 
3| eZ©gvb mg‡q RxecÖhyw³i e¨envi Lye †ewk nq- 

i. wkí‡¶‡Î ii. ¯̂v¯’̈ ‡¶‡Î iii. cwi‡ek i¶vq      

wb‡Pi †KvbwU mwVK ? 

(K) i I ii (L) i I  iii (M) ii I iii (N) i, ii I iii 
4| eûj e¨eüZ RxecÖhyw³ n‡jv- 

i. †R‡bwUK BwÄwbqvwis ii. wUmy¨ KvjPvi iii. wRb cÖ‡KŠkj      

wb‡Pi †KvbwU mwVK ? 

(K) i I ii (L) i I  iii (M) ii I iii (N) i, ii I iii 
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 evsjv‡`‡  †R‡bwUK BwÄwbqvwis 

 

 

 

 

 

  D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 †R‡bwUK BwÄwbqvwis m¤ú‡K© ej‡Z cvi‡eb| 

 wiKw¤‡̂b›U wWGbG †UK‡bvjwRi aviYv e¨vL¨v Ki‡Z cvi‡eb| 

 wiKw¤‡̂b›U wWGbG †UK‡bvjwRi cÖavb avcmg~n eY©bv Ki‡Z cvi‡eb| 

 

 

cÖavb kã 

wiKw¤‡̂b›U DNA †UK‡bvjwR, evnK, †iw÷ªKkb GbRvBg, †cvlK 

†R‡bwUK BwÄwbqvwis : †R‡bwU· ev eskMwZwe`¨v RxeweÁv‡bi GKwU AvaywbKZg ¸iyZ¡c~Y© kvLv| gvÎ 

150 eQi c~‡e© †MÖMi †Rvnvb †g‡Ûj (1866) eskMwZi `ywU g~j m~Î Avwe®‹vi K‡ib| T. Boveri Ges 

E.S. Sutton (1902) †µv‡gv‡mvg‡K †nwiwWwUi evnK e‡j AvL¨vwqZ K‡ib| c‡i O.T. Avery, C.M. Mcleod 

Ges Mary Mc Carty (1944) cÖgvY K‡ib †h, wRb †Kv‡l wWGbG GKgvÎ Dcv`vb hv Rx‡ei wR‡bi mgwóMZ 

gwjKy¨jvi cÖK…wZwewkó| J.D. Watson Ges F.H.C. Crick (1953) wWGbG Gi g‡Wj Z_v AvYweK MVb cȪ Íve 

K‡ib| c‡i G.L. Shapiro I Zuvi mnKg©xiv (1969) Escherichia coli (E. coli) e¨vK‡Uwiqvi j¨v‡±vR A‡cib ev 

j¨vK (lac) wRbwU c„_K K‡ib| e¯‘Z Gi ci ïay wRb c„_KKiYB bq, GK cÖRvwZi wRb c„_K K‡i Ab¨ cÖRvwZi 

wR‡b ¯’vbvšÍi Kiv, mswgwkªZ wRb Rxe ˆZwi Kiv, wRb ms‡hvRb (Splicing), wR‡bi wiKwš̂‡bkb (Recombination) 
ev cyb‡h©vRb cÖf…wZ n‡q c‡o mgmvgwqK †R‡bwU‡·i M‡elYvi welqe¯‘| Gme M‡elYvi gva¨‡g cÖwZwôZ n‡q‡Q 

†R‡bwU‡·i GK bZzb kvLv, hvi bvg eskMwZ cÖ‡KŠkj ev wRb cÖ‡KŠkj (Genetic Engineering)| msÁv wn‡m‡e 

ejv †h‡Z cv‡i, †R‡bwU‡·i †h kvLv wR‡bi c„_KxKiY, ms‡hvRb I ms‡kølY K‡i Zv‡K †R‡bwUK BwÄwbqvwis ejv 

nq| 

†R‡bwUK BwÄwbqvwis Gi gva¨‡g DNA Gi Kvw•¶Z Ask e¨vK‡Uwiqv †_‡K gvby‡l, Dw™¢̀  †_‡K cÖvYx‡Z Ges cÖvYx 

†_‡K Dw™¢‡` ¯’vbvšÍi m¤¢e n‡q‡Q| gvby‡li kix‡ii Rb¨ cÖ‡qvRbxq Bbmywjb ˆZwii wRb e¨vK‡Uwiqvi cøvRwg‡W 

¯’vbvšÍwiZ K‡i H e¨vK‡Uwiqvi eske„w×i gva¨‡g cÖPzi cwigv‡Y Bbmywjb Drcv`b m¤¢e n‡q‡Q| †R‡bwUK 

BwÄwbqvwis Gi Rb¨ †h c×wZ cÖ‡qvM Kiv nq Zv‡K wiKw¤‡̂b›U DNA †UK‡bvjwR (Recombinant DNA 
Technology) e‡j| 

wiKw¤‡̂b›U DNA †UK‡bvjwR : AwaKvsk Rx‡ei eskMZxq Dcv`vb n‡jv DNA| wewfbœ ai‡bi GbRvBg, †cÖvwUb 

Ges RNA AYyi ms‡køl‡Yi Rb¨ cÖ‡qvRbxq Kvh©Ki Z_¨ DNA AYy‡ZB mwbœ‡ewkZ _v‡K| gvbe Kj¨v‡Y e¨env‡ii 

D‡Ï‡k¨ †Kvb Rx‡ei DNA Gi cwieZ©b K‡i bZzb cÖK…wZi DNA mgš̂q Kivi †KŠkj BwZg‡a¨ mdjZvi mv‡_ 

cÖ‡qvM Kiv m¤¢e n‡q‡Q| †R‡bwUK BwÄwbqvwis c×wZi Øviv Rx‡ei ˆewk‡ó¨i †¶‡Î wewfbœ cÖKvi cÖZ¨vwkZ 

cwieZ©b Avbv m¤¢e| †h †UK‡bvjwRi gva¨‡g †Kvb Rx‡ei DNA ‡Z cÖZ¨vwkZ MvVwbK cwieZ©b Avbv hvq †m 

†UK‡bvjwR ev c×wZ‡K wiKw¤‡̂b›U DNA †UK‡bvjwR e‡j| GKB wR‡bi (DNA AYy) AmsL¨ Kwc ˆZwi nIqv‡K 

wRb †K¬vwbs ejv nq| wRb †K¬vwbs wiKw¤‡̂b›U DNA †UK‡bvjwRi mvnv‡h¨ NUv‡bv nq| †R‡bwUK BwÄwbqvwis G KYv 

wb‡¶cY (Particle Bomberdment), wRb e›`yK (Gene Gun), B‡j‡±ªv‡cv‡ikb (Electroporation), UªvÝd‡g©kb 

cvV-14.3 
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(Transformation), UªvÝ‡dKkb (Transfection), jvB‡cv‡mvg (Lyposome) cÖf…wZi gva¨‡g wRb ev DNA LÛ 

¯’vbvšÍi Kiv nq| 

wiKw¤‡̂b›U DNA †UK‡bvjwRi g~jbxwZ n‡jv GKwU Rxe †_‡K cÖZ¨vwkZ GKwU wbw`©ó wRb mgwš̂Z DNA LÛ 

¯’vbvšÍi K‡i MÖvnK (Recipient) †Kv‡l cÖ‡ek Kiv‡bv Ges Z_vq D³ wR‡bi weKvk NUv‡bv| LwÛZ DNA Ask‡K 

MÖvnK †Kv‡l cÖ‡ek Kiv‡bvi c×wZ‡K UªvÝdi‡gkb ejv nq| UªvÝdi‡gk‡bi d‡j bZzb ˆewkó¨m¤úbœ G Rxe‡K 

ejv nq GMO (Genetically Modified Organism) ev GE (Genetically Engineered) ev UªvÝ‡RwbK 

(Transgenic) Rxe| 

wiKw¤‡̂b›U DNA †UK‡bvjwR cÖ‡qv‡M Escherichia coli (E.  coli) e¨vK‡Uwiqv e¨vcKfv‡e e¨envi Kiv nq| G 

e¨vK‡Uwiqvi GKwU we‡kl ˆewkó¨ n‡jv G‡`i †Kv‡l g~j †µv‡gv‡mvg QvovI GKwU AwZwi³ e„ËvKvi DNA AYy 

Avjv`vfv‡e _v‡K| G AwZwi³ DNA AYy‡K cøvRwgW (Plasmid) e‡j| G cøvRwgW Gi gva¨‡g bZzb wR‡bi 

ms‡hvRb Ges ms‡hvwRZ wRb‡K Ab¨ Rx‡e ¯’vbvšÍi m¤¢e| BwZg‡a¨ wiKw¤‡̂b›U DNA †UK‡bvjwRi e¨vcK mvdj¨ 

AwR©Z n‡q‡Q| Gi gva¨‡g gvby‡li cÖ‡qvRbxq Bbmywjb Drcv`K wRb E. coli e¨vK‡Uwiqvi cøvRwg‡W ¯’vbvšÍi Ges 

Bbmywjb Drcv`b m¤¢e n‡q‡Q| GQvov GKwU e„w×Kvix ni‡gvb (†mvgv‡Uv÷¨vwUb) Gi Rb¨ `vqx wRb E. coli ‡Z 

¯’vbvšÍi Kiv n‡q‡Q| G c×wZi gva¨‡g Dw™¢‡` A‡bK cwieZ©b Avbv m¤¢e n‡q‡Q| †hgb- 

(K) G c×wZi Øviv Drcbœ GK ai‡bi ZiKvix gvwK©b evRv‡i Qvov n‡q‡Q, hvi bvg †fwR¯œvK&ª myBU wgwb wccvi ev 

wgwó gwiP| 

(L) K¨vwj‡dvwb©qvi cÖwZôvb K¨vjwRb BjK wRb cÖhyw³i mnvqZvq GK ai‡bi U‡g‡Uv D™¢veb K‡i‡Qb, hv mn‡R 

cu‡P bv, G U‡g‡Uvi bvg ivLv n‡q‡Q d¬vf m¨vfi U‡g‡Uv| 

(M) BT- †e¸b Avwe®‹v‡ii d‡j H mKj †e¸b GLb Avi †cvKvq a‡i bv| 

wiKw¤‡̂b›U wWGbG †UK‡bvjwRi avc : wiKw¤‡̂b›U wWGbG †UK‡bvjwRi cÖavb avcmg~n wb‡¤œ eY©bv Kiv n‡jv- 

(K) cÖZ¨vwkZ DNA wbe©vPb I c„_KxKiY : wiKw¤‡̂b›U DNA ˆZwii cÖ_g avc n‡jv cÖZ¨vwkZ DNA AYy wbe©vPb| 

G‡¶‡Î mswkøó Rxe‡Kvl †_‡K †Kvl ga¨w¯’Z †cÖvwUb, kK©iv, wjwcW I Ab¨vb¨ Ask †_‡K DNA AYy‡K Avjv`v Kiv 

nq| DNA AYy Avjv`v Ki‡Z mvaviYZ wmwRqvg †K¬vivBW ev my‡µvR `ªeY e¨envi Kiv nq| c‡i ivmvqwbK 

cÖwµqvq weï× DNA AYy c„_K Kiv nq| 

(L) evnK wbe©vPb : cÖZ¨vwkZ DNA AYy‡K ¯’vc‡bi Rb¨ GKwU evn‡Ki cÖ‡qvRb nq| G‡¶‡Î E.  coli ev 

Agrobacterium tumefaciens e¨vK‡Uwiqv Gi cøvRwgW‡K e¨envi Kiv †h‡Z cv‡i| cÖZ¨vwkZ DNA AYy‡K 

cøvRwgW DNA ‡Z ms‡hvRb Kiv nq| †Kvb †Kvb †¶‡Î e¨vK‡UwiIdvh fvBivmI e¨eüZ nq| 

(M) cÖZ¨vwkZ DNA AYy‡K †Q`b : G‡¶‡Î cÖ_‡g cÖZ¨vwkZ DNA AYy‡K †K‡U Avjv`v Kiv nq| cÖZ¨vwkZ DNA 
AYy‡K KuvU‡Z GKwU we‡kl GbRvBg (†iw÷ªKkb G‡ÛvwbDwK¬‡qR GbRvBg Øviv DNA †Q`b Kiv nq) e¨envi Kiv 

nq| wewfbœ ai‡bi e¨vK‡Uwiqv †_‡K G ch©šÍ cÖvq 250wU †iw÷ªKkb GbRvBg Avwe®‹…Z n‡q‡Q| h_v- Eco RI, 
Hind III, Bam HI BZ¨vw`| †iw÷ªKkb GbRvBg DNA AYyi GKwU mywbw`©ó mvRvb Ask‡K Amgfv‡e †Ku‡U †`q| 

Gi~c KuvUvi d‡j DNA AYyi `ywU ÷ªv‡Ûi GKwU AciwU †_‡K j¤v̂ _v‡K, d‡j cÖZ¨vwkZ DNA LÛwU evnK DNA 
AYyi mv‡_ mn‡R hy³ n‡Z cv‡i| LwÛZ DNA AYyi cÖvšÍØq AvuVv‡jv cÖK…wZi nq, ZvB G‡K AvuVv‡jv cÖvšÍ (Sticky 
end) e‡j| 

(N) †Q`bK…Z cÖZ¨vwkZ DNA AYy‡K evnK cøvRwg‡W ms‡hvRb : G‡¶‡Î cÖ_‡g evnK cøvRwg‡Wi DNA AYy‡K 

†iw÷ªKkb G‡ÛvwbDwK¬‡qR Øviv †Q`b Kiv nq| AZtci cøvRwgW DNA Gi duvKv As‡k cÖZ¨vwkZ DNA LÛ‡K 

cÖwZ¯’vcb Kiv nq| cøvRwgW DNA Gi duvKv As‡k cÖZ¨vwkZ DNA AYy mshy³ Ki‡Z DNA jvB‡MR (DNA 

ligase- G GbRvBg DNA Gi LwÛZ Ask‡K †Rvov jvMvq)GbRvBg mnvqZv K‡i| cøvRwgW DNA Gi mv‡_ 

cÖZ¨vwkZ DNA AYy mshy³ nevi ci †h DNA ˆZwi nq Zv‡K wiKw¤‡̂b›U (Recombinant DNA) wWGbG e‡j|  
(O) †cvlK wbe©vPb I wiKw¤‡̂b›U DNA †K †cvl‡K ¯’vcb : cÖZ¨vwkZ DNA AYyi eske„w×i Rb¨ wiKw¤‡̂b›U 

cøvRwgW DNA †K †cvlK e¨vK‡Uwiqv †Kv‡l cÖ‡ek Kiv‡bv nq| e¨vK‡Uwiqvi †Kvl wefvR‡bi mv‡_ mv‡_ D³ 
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†Kv‡l Aew¯’Z wiKw¤‡̂b›U cøvRwgW DNA (cÖZ¨vwkZ DNA AYy hy³) AYyiI msL¨ve„w× N‡U| Gfv‡e cÖZ¨vwkZ DNA 
AYyi msL¨v e„w× cvq| Gfv‡e cȪ ‘ZK…Z wiKw¤‡̂b›U wWGbG c‡i wUmy¨ KvjPvi cÖwµqvq Kvw•LZ Dw™¢` †Kv‡l cÖ‡ek 

Kiv‡bv nq| Giƒc Dw™¢̀ ‡K UªvÝ‡RwbK Dw™¢̀  e‡j| 

 

wPÎ 14.3.1 : †R‡bwUK BwÄwbqvwis‡qi wewfbœ avc 

 

 

wk¶v_©xi KvR 

†R‡bwUK BwÄwbqvwis Gi avc¸‡jvi bvg mvBb †cb w`‡q wj‡L †cv÷vi 

†ccvi ˆZwi K‡i K¬v‡mi †ev‡W© Uvwb‡q ivLyb 

 

mvims‡¶c   

†R‡bwU‡·i †h kvLv wR‡bi c„_KxKiY, ms‡hvRb I ms‡kølY K‡i Zv‡K †R‡bwUK BwÄwbqvwis ejv nq| 

†R‡bwUK BwÄwbqvwis Gi Rb¨ †h c×wZ cÖ‡qvM Kiv nq Zv‡K wiKw¤‡̂b›U DNA †UK‡bvjwR (Recombinant 
DNA Technology) e‡j| †R‡bwUK BwÄwbqvwis Gi avc¸‡jv n‡jv- cÖZ¨vwkZ DNA wbe©vPb I c„_KxKiY, 

evnK wbe©vPb, cÖZ¨vwkZ DNA AYy‡K †Q`b, †Q`bK…Z cÖZ¨vwkZ DNA AYy‡K evnK cøvRwg‡W ms‡hvRb, †cvlK 

wbe©vPb I wiKw¤‡̂b›U DNA †K †cvl‡K ¯’vcb| 

 

cv‡VvËi g~j¨vqb-14.3 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| wWGbG KuvUvi Rb¨ we‡kl GbRvBg †KvbwU ? 

(K) jvB‡MR (L) †jK‡UR (M) jvB‡cR (N) †iw÷ªKkb 

2| †R‡bwUK BwÄwbqvwis‡qi gva¨‡g- 

i. wR‡bi cwieZ©b NUv‡bv nq ii. wWGbG Gi cwieZ©b NUv‡bv nq   

iii. Rx‡ei cwieZ©b NUv‡bv nq      

wb‡Pi †KvbwU mwVK ? 

(K) i I ii  (L) i I  iii (M) ii I iii (N) i, ii I iii 
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†R‡bwUK BwÄwbqvwis Gi e¨envi 

 

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

wb¤œwjwLZ wel‡q †R‡bwUK BwÄqvwis Gi e¨envi D‡jøL Ki‡Z cvi‡eb- 

 K…wl Dbœq‡b  

 Jla wk‡í  

 M„ncvwjZ cï I grm¨ Dbœq‡b   

 `y»RvZ ª̀e¨ Drcv`‡b  

 d‡ibwmK †U‡÷i ‡¶‡Î  

 cwi‡ek i¶vq  

 

 

cÖavb kã 

GmAvBwU, gwjKy¨jvi dvwg©s, d‡ibwmK †U÷ 

K…wl Dbœq‡b †R‡bwUK BwÄwbqvwis : eZ©gvb hyM RxecÖhyw³ Z_v †R‡bwUK BwÄwbqvwis Gi hyM| eZ©gvb 

we‡k¦ cwi‡ek i¶v, gvbe ¯v̂‡¯’̈ i Dbœqb, †eKviZ¡ `~ixKiY, wkíRvZ `ªe¨ Drcv`b, e¨emv-evwYR¨, 

A_©bxwZ Ges Avw_©K Ae¯’vi DbœwZmn wewfbœ‡¶‡Î gvby‡li Rxeb hvÎvi gvb Dbœq‡b †R‡bwUK BwÄwbqvwis †ek 

cÖfve we¯Ívi K‡i‡Q| wb‡¤œ K…wl Dbœq‡b †R‡bwUK BwÄwbqvwis Gi e¨envi Zz‡j aiv n‡jv- 

(K) wUmy¨ KvjPvi : wUmy¨ KvjPvi cÖwµqvi myweav¸‡jv n‡jv- 

1| GKwU Dw™¢̀  ev Dw™¢̀ vsk n‡Z Aí mg‡qi e¨eav‡b GKB ˆewkó¨m¤úbœ AmsL¨ Pviv ˆZwi Kiv hvq| 

2| †h mg¯Í Dw™¢̀  ex‡Ri gva¨‡g eskwe¯Ívi K‡i bv, Zv‡`i PvivcÖvwß I Aí Li‡P m‡ZR Ae¯’vq ¯’vbvšÍi Kiv 

hvq| 

3| mn‡R †ivMgy³, we‡kl K‡i fvBivmgy³ Pviv Drcv`b Kiv m¤¢e| 

4| FZzwfwËK Pviv Drcv`‡bi mxgve×Zv n‡Z gy³ _vKv hvq| 

5| wejyßcÖvq Dw™¢̀  Drcv`b I msi¶Y Ki‡Z wUmy¨ KvjPvi wbf©i‡hvM¨ cÖhyw³ wn‡m‡e ¯x̂K…Z Ges  

6| mwVK exR msMÖn I gRy` Kivi mgm¨v †_‡K gy³ _vKv hvq| 

(L) AwaK djbkxj Dw™¢̀ RvZ m„wó : †Kvb eb¨RvZ Gi wRb Aci dmjx k‡m¨i g‡a¨ mÂvwjZ K‡i AwaK 

djbkxj km¨ Drcv`b Kiv hvq| †hgb- avb-IR8, IR28, IR29, Mg, cvU, †ZjexR BZ¨vw`| 

(M) ¸YMZ gvb Dbœq‡b : †R‡bwUK BwÄwbqvwis e¨envi K‡i cÖvYx I Dw™¢̀ RvZ `ªe¨vw`i MVb, eY©, cywó¸Y, ¯v̂` 

BZ¨vw`i Dbœqb Kiv m¤¢e n‡q‡Q| †hgb- A‡÷ªwjqv‡Z †fov cvjb eûj cÖPwjZ| †fov gvsm I ckg †`q| G‡`i 

†jvg DbœZ Ki‡Z mvjdvi `iKvi| †R‡bwUK BwÄwbqvwis Gi d‡j m~h©gyLxi mvjdvi A¨vgvB‡bv A¨vwmW 

Drcv`bKvix wRb‡K Agrobacterium tumefaciens e¨vK‡Uwiqvi cøvRwgW wWGbG Gi mvnv‡h¨ Nv‡m cÖ‡ek 

Kiv‡bv nq| D³ Nvm †L‡j †fov †_‡K DbœZ gv‡bi †jvg cvIqv hvq| 

(M) mycvi ivBm m„wó : †R‡bwUK BwÄwbqvwis Gi gva¨‡g myB‡W‡bi weÁvbxiv mycvi ivBm (†Mv‡ìb ivBm) bvgK 

GK ai‡bi avb D™¢veb K‡i‡Qb| Bnv wfUvwgb ÔAÕ mg„×| m¤úªwZ AvB. cwUªKvm (1999) Japonica Rv‡Zi mycvi 

avb D™¢veb K‡i‡Qb| G avb weUv K¨v‡ivwUb ms‡køl K‡i Ges AwZwi³ cwigvY †jvnv kix‡i †hvMvb †`q| K…wl 

M‡elYvq GwU GKwU gvBjdjK| 

(N) AvMvQvbvkK Jla cÖwZ‡iva ¶gZvm¤úbœ Dw™¢̀  m„wó : AvMvQvbvkK Jla cÖwZ‡ivax wRb cÖwZ¯’vcb K‡i Zv‡`i 

cÖwZ‡iva ¶gZv m„wó Kiv n‡q‡Q| †hgb- Streptomyces hygroscopicus bvgK e¨vK‡Uwiqv †_‡K c„_KK…Z Bar 

cvV-14.4 
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wRb U‡g‡Uv, Avjy I Zvgv‡K ¯’vbvšÍi K‡i dmwd‡bvw_ªwmb bvgK AvMvQv bvk‡Ki cÖwZ‡iva ¶gZv AR©b Kiv 

n‡q‡Q| 

(O) †ivM-cÖwZ‡iva¶g RvZ D™¢veb : fvBivm, e¨vK‡Uwiqv, QÎvK I bvbv iK‡gi KxU-cZ½ cÖwZ‡iva¶g RvZ 

D™¢ve‡b †R‡bwUK BwÄwbqvwis Gi †¶‡Î mvdj¨ AwR©Z n‡q‡Q|  

(P) wfUvwgb mg„× fzÆvi RvZ m„wó : m¤úªwZ †¯ú‡bi GK`j M‡elK †R‡bwUK¨vwj gwWdvBW fzÆvi exR D™¢veb 

K‡i‡Qb hv‡Z wfUvwgb ÔwmÕ, weUv K¨v‡ivwUb I dwjK A¨vwmW cvIqv hv‡e|  

(Q) bvB‡Uªv‡Rb mseÜb : bvB‡Uªv‡Rb mseÜbKvix e¨vK‡Uwiqv n‡Z bvB‡Uªv‡Rb mseÜ‡bi Rb¨ `vqx wbd (nif) wRb 

hv E.coli bvgK e¨vK‡Uwiqv‡Z ¯’vbvšÍi Kiv n‡q‡Q| Avkv Kiv hv‡”Q, wbd wRb ¯’vbvšÍ‡ii gva¨‡g fwel¨‡Z mvi 

Qvov AwaK dmj Drcv`b m¤¢e n‡e|  

(R) †÷ivBj Bb‡m± †UKwbK : †R‡bwUK BwÄwbqvwis Øviv kvK mwâ, dj I ïuUwKi ¶wZKi cZ½, gkv BZ¨vw` 

wbqš¿‡Y †÷ivBj Bb‡m± †UKwbK (SIT) D™¢veb K‡i cZ½ wbqš¿Y Kiv hvq| Rvcvb, wdwjcvBb, _vBj¨vÛ, 

¸qv‡Zgvjv, eªvwRj cÖf…wZ †`‡k †R‡bwUK BwÄwbqvwis e¨vcK cÖPwjZ| evsjv‡`‡ki mvfv‡i Aew¯’Z cigvYy kw³ 

M‡elYv cÖwZôv‡bi GK `j weÁvbx mwâi †cvKv‡K †R‡bwUK BwÄwbqvwis Øviv wbqš¿‡Yi Rb¨ e¨vcK M‡elYv Pvwj‡q 

hv‡”Qb| 

(S) ỳ¨wZgq Dw™¢̀  m„wó : †RvbvwK †cvKvi Av‡jv m„wóKvix wRb †R‡bwUK BwÄwbqvwis Øviv ZvgvK Mv‡Q ¯’vbvšÍ‡ii 

d‡j ZvgvK MvQ †_‡K Av‡jv we”QzwiZ nq|  

(T) UªvÝ‡RwbK Dw™¢̀  : †R‡bwUK BwÄwbqvwis mdjfv‡e cÖ‡qvM K‡i eZ©gvb ch©šÍ cÖvq 60wUiI †ewk cÖRvwZ‡Z 

UªvÝ‡RwbK Dw™¢̀  m„wó Kiv m¤¢e n‡q‡Q| Gig‡a¨ ZvgvK, U‡g‡Uv, Avjy, wgwó Avjy, †jUzm, m~h©gyLx, evuavKwc, Zzjv, 

mqvweb, gUi, kmv, MvuRi, g~jv, †cu‡c, Av½yi, K…òP~ov, †Mvjvc, Av‡cj, bvmcvwZ, wbg, avb, Mg, ivB, fzÆv, 

‡e¸b cÖf…wZ D‡jøL‡hvM¨| G¸‡jv cZ½, fvBivm, e¨vK‡Uwiqv, QÎvK cÖwZ‡ivax Ges G¸‡jv †h †Kv‡bv cwi‡ek‡K 

†gvKvwejv Ki‡Z m¶g| 

Jla wk‡í †R‡bwUK BwÄwbqvwis 

wPwKrmv weÁv‡b Jla wk‡í †R‡bwUK BwÄwbqvwis Gi ¸iyZ¡ Acwimxg| wewfbœ ai‡bi f¨vKwmb, ni‡gvb, 

B›Uvi‡dib, A¨vw›U‡Rb, A¨vw›UewW cÖf…wZ Drcv`b Ges †ivM kbv³KiY I wRb †_ivwci gva¨‡g my¯’-mej wkïi 

Rb¥`vb G †R‡bwUK BwÄwbqvwis ˆecøweK Ae`vb ivL‡Q| gvivZ¥K †ivMe¨vwa kbv³Ki‡Yi cvkvcvwk †R‡bwUK 

BwÄwbqvwis Gi gva¨‡g Jla Drcv`‡bi cÖwµqv †Rviv‡jv n‡q‡Q| wb‡¤œ Gi msw¶ß eY©bv Zz‡j aiv n‡jv- 

(K) f¨vKwmb Drcv`b : eZ©gv‡b †R‡bwUK BwÄwbqvwis cÖ‡qvM K‡i e¨vcKnv‡i wewfbœ f¨vKwmb ev wUKv Drcv`b 

Kiv n‡”Q †h¸‡jv †cvwjI, h²v, nvg, emšÍmn wewfbœ msµvgK †iv‡Mi †ivM cÖwZ‡ivaK wn‡m‡e e¨eüZ n‡”Q| 

(L) B›Uvi‡dib Drcv`b : ¶z`ª ¶z`ª †cªvwUb AYyi mgš̂‡q MwVZ G Dcv`vbwU †`‡ni †ivM-cÖwZ‡iva e¨e¯’vq AZ¨šÍ 

Kvh©Kix| †R‡bwUK BwÄwbqvwis cÖ‡qvM K‡i evwYwR¨K Dcv‡q B›Uvi‡dib Drcv`b Kiv m¤¢e n‡q‡Q| GwU 

†ncvUvBwUm Gi wPwKrmvq e¨eüZ nq Ges K¨vÝvi †ivMx‡`i‡K cÖv_wgKfv‡e B›Uvi‡dib cÖ‡qvM K‡i K¨vÝvi‡K 

wbqš¿‡Y ivLvi c`‡¶c †bqv nq| 

(M) ni‡gvb Drcv`b : wewfbœ ai‡bi ni‡gvb †hgb Wvqv‡ewUm †iv‡Mi Bbmywjb, gvby‡li †`n e„w×i ni‡gvb BZ¨vw` 

Drcv`b †R‡bwUK BwÄwbqvwis Gi GKwU D‡jøL‡hvM¨ w`K| †R‡bwUK BwÄwbqvwis Gi gva¨‡g cȪ ‘ZK…Z ni‡gvb 

mnRmva¨ Ges `v‡gI Kg nq| 

(N) A¨vw›Uev‡qvwUK Drcv`b : Kg mg‡qi g‡a¨ wecyj cwigvY A¨vw›Uev‡qvwUK Drcv`‡bi Rb¨ †R‡bwUK 

BwÄwbqvwis cÖ‡qvM K‡i eZ©gv‡b GK nvRv‡iiI †ewk A¨vw›Uev‡qvwUK Drcvw`Z n‡”Q| †hgb- †cwbwmwjb, 

†UÆvmvBwK¬b, cwjwgwK&ªb BZ¨vw`| 

(O) GbRvBg Drcv`b : Rx‡ei wecvKwµqv wbqš¿YKvix wewfbœ GbRvB‡gi evwYwR¨K e¨envi DË‡ivËi e„w× cv‡”Q| 

wewfbœ Jla ˆZwi‡Z, eqb wk‡í, Pvgov wk‡í, wewfbœ ivmvqwbK wk‡í, KvMR wk‡í Ges jÛªx wk‡í wewfbœ GbRvBg 

e¨vcKnv‡i e¨eüZ n‡”Q| †R‡bwUK BwÄwbqvwis Ges AvYweK RxeweÁvbmn wewfbœ M‡elYv Kv‡R GbRvBg e¨envi 
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Kiv n‡”Q| †R‡bwUK BwÄwbqvwis Gi Kj¨v‡Y e¨eüZ wKQz GbRvBg n‡jv- A¨vgvB‡jR, †cÖvwU‡qR, †cKwU‡bR 

BZ¨vw`| 

(P) UªvÝ‡RwbK cÖvYx †_‡K Jla AvniY : UªvÝ‡RwbK cÖvYx D™¢ve‡bi gva¨‡g cÖvYx¸‡jvi `ya, i³ I g~Î †_‡K 

cÖ‡qvRbxq Jla AvniY Kiv nq| G‡K Molecular Farming ejv nq| 

M„ncvwjZ cï I grm¨ Dbœq‡b †R‡bwUK BwÄwbqvwis 

DbœZRv‡Zi cï Drcv`‡bi j¶¨ n‡”Q- Pwe©gy³ gvsm Drcv`b, ỳ‡ai cwigvY e„w×, `ªyZ weµq‡hvM¨ Kiv, `ªyZ e„w× 

m¤úbœ, †ivM cÖwZ‡ivax Ges wKQz g~j¨evb †cÖvwUb Drcv`bmg„× Kiv| wewfbœ UªvÝ‡RwbK cÖvYx †hgb- k~Ki, gyiMx, 

Li‡Mvk, Miy, †fov ˆZwi‡Z †R‡bwUK BwÄwbqvwis ¸iyZ¡c~Y© f~wgKv cvjb K‡i| BwZg‡a¨ UªvÝ‡RwbK †fov D™¢veb 

Kiv n‡q‡Q| Gi cÖwZwjUvi `y‡a 35 MÖvg ch©šÍ wnDg¨vb Avjdv A¨vw›UwUªcwmb †cÖvwUb cvIqv hvq| G †cÖvwU‡bi 

Afv‡e GgKvB‡mgv bvgK gvivZ¥K †iv‡Mi m„wó nq| †R‡bwUK BwÄwbqvwis-Gi gva¨‡g †fovi †`‡ni gvsm e„w× 

Ges kix‡ii ckg e„w×i cÖwµqv‡K Z¡ivwš̂Z Kiv n‡q‡Q| Pwe©nxb gvsm I gvby‡li ni‡gvb Drcv`b e„w×i j‡¶¨ 

UªvÝ‡RwbK k~Ki D™¢veb mdj n‡q‡Q| D™¢vweZ n‡q‡Q UªvÝ‡RwbK QvMj| Gme QvM‡ji `y‡a cvIqv hvq GK we‡kl 

ai‡bi †cÖvwUb hv RgvU evuav i³‡K Mwj‡q K‡ivbvwi _ª‡¤v̂wmm †_‡K gvbyl‡K i¶v K‡i| UªvÝ‡RwbK Miy D™¢ve‡bi 

gva¨‡g gvs‡mi Drcv`b e„w×i mv‡_ mv‡_ gvby‡li gvZ…`y‡»i AwZ cÖ‡qvRbxq †cÖvwUb, j¨vK‡Uv‡dwibI cvIqv †M‡Q| 

Gici gv¸i, ˆK, KgbKvc©, jBÆv Ges †Zjvwcqv gv‡Q m¨vgb gv‡Qi e„w× ni‡gv‡bi wRb ¯’vbvšÍ‡ii gva¨‡g 

†KŠwjKMZ cwieZ©b cÖwµqvq G mKj gv‡Qi AvKvi cÖvq 60 fvM e„w× Kiv m¤¢e n‡q‡Q| 

`y»RvZ ª̀e¨ Drcv`‡b †R‡bwUK BwÄwbqvwis 

`y‡ai mivmwi bvbvwea e¨envi _vK‡jI `ya †_‡K †R‡bwUK BwÄwbqvwis Gi gva¨‡g wewfbœ `y»RvZ `ªe¨vw` ˆZwi Kiv 

nq| †hgb- `ya †_‡K gvLb, cwbi, `B BZ¨vw` Lv`¨mvgMÖx cȪ ‘Z Kiv nq| ỳ»RvZ Lv`¨mvgMÖx ˆZwii Rb¨ 

†R‡bwUK BwÄwbqvwis Øviv bvbv iK‡gi e¨vK‡Uwiqv e¨envi Kiv nq| †hgb- Streptococcus lactis, 
Lactobacillus helveticus, L. bulgaricus BZ¨vw`| wb‡¤œ `y»RvZ `ªe¨ Drcv`‡b †R‡bwUK BwÄwbqvwis Gi 

e¨envi D‡jøL Kiv n‡jv- 

(K) gvLb- gvL‡bi NªvY I ¯v̂` ˆZwii Rb¨ G‡Z Leuconostoc citrovorum bvgK e¨vK‡Uwiqv wgkv‡bv nq| 

wgkv‡bv e¨vK‡Uwiqv †_‡K Drcbœ GbRvBg gvL‡bi mvB‡UªU‡K WvB A¨vgvB‡j cwiYZ Kivi gva¨‡g gvL‡b we‡kl 

myMÜ I ¯v̂` m„wó nq| 

(L) cwbi- cwbi ˆZwi‡Z Streptococcus lactis Ges Lactobacillus helveticus bvgK e¨vK‡Uwiqv e¨envi Kiv 

nq| cwbi ˆZwi c×wZ‡Z `y‡ai RgvU evuav As‡k Av`©ªZvi cwigv‡Yi Dc‡iB cwb‡ii ¸Yv¸Y wbf©i K‡i| KLbI 

KLbI cwb‡ii mv‡_ jeY wgwk‡q G myMÜ I Av`ª©Zv i¶v Kiv nq| jeY e¨env‡ii d‡j cwb‡i AbvKvw•¶Z 

AYyRx‡ei AvµgY cÖwZnZ K‡i| evRv‡i 3 ai‡bi cwbi wewµ nq| h_v- big, Avav-big Ges k³ cwbi| 

cwb‡ii ¯v̂`, eY© I M‡Üi ZviZg¨ N‡U| c„w_exi my¯v̂`y cwbi Drcv`‡bi Rb¨ BZvwj, d«vÝ, †b`vij¨vÛ I hy³ivR¨ 

weL¨vZ| G DrK…ó gv‡bi cwbi Drcv`b m¤¢e n‡q‡Q †R‡bwUK BwÄwbqvwis Gi gva¨‡g| 

(M) `B- `y‡a j¨vK‡UvR bvgK kK©iv _vKvq Zv †_‡K `B ev `B RvZxq Lv`¨`ªe¨ Drcv`b Kiv hvq| j¨vKwUK 

A¨vwmW bvgK GK cÖKvi e¨vK‡Uwiqv (cÖavbZ Streptococcus thermophilus Ges Lactobacillus bulgaricus)  
j¨vK‡UvR †_‡K Møy‡KvR Ges M¨vjvK‡UvR ˆZwi K‡i| `B‡qi ¸Yv¸Y wbf©i K‡i e¨eüZ e¨vK‡Uwiqv Rv‡Zi Dci| 

Gfv‡e ỳ»RvZ `ªe¨ ˆZwi‡Z †R‡bwUK BwÄwbqvwis ¸iyZ¡c~Y© f~wgKv cvjb K‡i| 

d‡ibwmK †U‡÷i †¶‡Î †R‡bwUK BwÄwbqvwis 

i³, exh© im, g~Î, AkÖy, jvjv BZ¨vw`i wWGbG A_ev A¨vw›UewW †_‡K d‡ibwmK †U‡¯Ui gva¨‡g Acivax‡K kbv³ 

Kiv nq | †m‡ivjwR †U÷ Øviv gvby‡li i³, exh© Ges jvjv‡K wPwýZ K‡i Zv wWGbG we‡kølY Øviv Acivax‡K 

kbv³ Kiv nq| Avgiv G ch©šÍ †R‡bwUK BwÄwbqvwis Gi Ae`vb m¤ú‡K© hv Av‡jvPbv Kijvg G¸‡jv QvovI 

†R‡bwUK BwÄwbqvwis cÖ‡qvM K‡i ÔwnDg¨vb wR‡bvg cÖ‡R±Õ Gi gva¨‡g gvbe‡`‡ni wewfbœ †µv‡gv‡mv‡g Aew¯’Z 

wRb¸‡jvi Ae¯’vb I KvR m¤‡̂Ü Rvbv m¤¢e n‡q‡Q| Gi d‡j gvbe‡`‡n ¶wZKi wRb‡K AcmviY K‡i my¯’ wRb 

cÖwZ¯’vcb Kiv hvq| G‡K wRb †_ivwc ejv nq| 
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cwi‡ek i¶vq †R‡bwUK BwÄwbqvwis 

(K) cqtcÖYvwj †kvab I gvby‡li gjg~Î `yM©Ügy³Ki‡Y †R‡bwUK BwÄwbqvwis Gi Ae`vb AeY©bxq, (L) †c‡Ævj I 

†c‡ÆvwjqvgRvZ `ª‡e¨i ¸Yv¸Y i¶v‡_© †R‡bwUK BwÄwbqvwis ¸iyZ¡c~Y© f~wgKv iv‡L, (M) wewfbœ AveR©bv I 

KjKviLvbv †_‡K wbM©Z gqjv cvwbi welv³Zv n«vmKi‡Y †R‡bwUK BwÄwbqvwis c×wZ e¨envi Kiv nq, (N) cwi‡ek 

myi¶v Ges †ivMvµvšÍ Dw™¢‡` †cw÷mvB‡W‡i e¨envi n«vm Kivi †¶‡Î wewfbœ †iv‡Mi ‰RweK wbqš¿‡Y †R‡bwUK 

BwÄwbqvwis ¸iyZ¡c~Y© f~wgKv cvjb K‡i Ges (O) wRb e¨vsK ¯’vcb K‡i Rxe‰ewPÎ¨ i¶v Kiv nq| 

  

 

wk¶v_©xi KvR 

wb‡Pi cÖkœ̧ ‡jvi DËi w`b 

Molecular Farming Kx ? SIT Gi Bjv‡ev‡ikb wjLyb Japonica Rv‡Zi mycvi avb †K D™¢veb K‡i‡Qb 

? 

   

 

mvims‡¶c   

wUmy¨ KvjPvi cÖwµqvi myweav¸‡jv n‡jv- 

1| GKwU Dw™¢̀  ev Dw™¢̀ vsk n‡Z Aí mg‡qi e¨eav‡b GKB ˆewkó¨m¤úbœ AmsL¨ Pviv ˆZwi Kiv hvq| 

2| †h mg¯Í Dw™¢̀  ex‡Ri gva¨‡g eskwe¯Ívi K‡i bv, Zv‡`i PvivcÖvwß Aí Li‡P m‡ZR Ae¯’vq ¯’vbvšÍi Kiv 

hvq| 

3| mn‡R †ivMgy³, we‡kl K‡i fvBivmgy³ Pviv Drcv`b Kiv m¤¢e| 

4| FZz wfwËK Pviv Drcv`‡bi mxgve×Zv n‡Z gy³ _vKv hvq| 

5| wejyßcÖvq Dw™¢̀  Drcv`b I msi¶Y Ki‡Z wUmy¨ KvjPvi wbf©i‡hvM¨ cÖhyw³ wn‡m‡e ¯x̂K…Z Ges  

6| mwVK exR msMÖn I gRy` Kivi mgm¨v †_‡K gy³ _vKv hvq| 

UªvÝ‡RwbK cÖvYx D™¢ve‡bi gva¨‡g cÖvYx¸‡jvi `ya, i³ I g~Î †_‡K cÖ‡qvRbxq Jla AvniY Kiv nq| G‡K 

Molecular Farming ejv nq| 

 

cv‡VvËi g~j¨vqb-14.4 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| †R‡bwUK BwÄwbqvwis e¨eüZ nq- 

 i.  wPwKrmv †¶‡Î ii. cwi‡ek myi¶vq iii. †Pvi aivi Kv‡R           

wb‡Pi †KvbwU mwVK ? 

(K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii  
2| †R‡bwUK BwÄwbqvwis‡qi †ewk e¨envi j¶ Kiv hvq- 

i. wPwKrmv †¶‡Î ii. cÖvYx Dbœq‡b iii. cwi‡ek i¶vq      

wb‡Pi †KvbwU mwVK ? 

(K) i I ii (L) i I  iii (M) ii I iii (N) i, ii I iii 
3| UªvÝ‡RwbK Dw™¢̀  n‡jv- 

i. Kjv ii. Rvg iii. †e¸b      

wb‡Pi †KvbwU mwVK ? 

(K) i (L) iii (M) ii I iii (N) i, ii I iii 
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GKwU †KŠk‡ji gva¨‡g evey‡ji evev GK ai‡bi avb D™¢veb K‡i‡Qb| Bnv wfUvwgb ÔAÕ mg„×|   
4| DwjøwLZ av‡bi bvg Kx ? 

(K) mycvi ivBm (L) mycvi avb (M) wgwb‡KU (N) IR28 
5| DwjøwLZ avbwU †Kgb djb †`q ? 

(K) AwaK (L) Kg (M) gvSvgvwS (N) wb¤œ 

 

 

P~ovšÍ g~j¨vqb 

 

 

m„Rbkxj cÖkœ- 1  

†kÖqmx ingvb Zvi bvbvi evwo‡Z GKwU KuvVvj MvQ †`L‡Z †c‡jb| MvQwU‡Z †`L‡jb Ab¨vb¨ Mv‡Qi Zzjbvq djb 

†ewk Ges ¯v̂‡`I A‡bK wgwó| wZwb MvQwU †_‡K K¶gyKzj msMÖn K‡i XvKv wek¦we`¨vj‡qi Dw™¢̀ weÁvb wefv‡Mi 

j¨v‡e AmsL¨ Pviv Drcv`b Ki‡jb Ges Pviv¸‡jv ecb K‡i AmsL¨ wgwó Rv‡Zi KuvVvj †c‡jb| 

(K) wUmy¨ KvjPvi ej‡Z Kx †ev‡Sb ? 

(L) RxecÖhyw³i AšÍf©y³ kvLv¸‡jvi bvg D‡jøL Kiyb| 

(M) DÏxc‡K DwjøwLZ cÖwµqvwUi avc¸‡jv wPwýZ wP‡Îi gva¨‡g †`Lvb| 

(N) DÏxc‡K DwjøwLZ cÖwµqvwU ¸iyZ¡c~Y© †Kb ?  

 

m„Rbkxj cÖkœ- 2 

gqgbwmsn AÂ‡j ˆK gv‡Qi goK †`Lv w`‡q‡Q| G‡Z nvRvi nvRvi gvQ gviv hv‡”Q| wKš‘ ewikvj wefv‡Mi †`wk 

ˆK gv‡Qi G iKg †ivM mPivPi †`Lv hvq bv| grm¨ weÁvbxiv M‡elYv K‡i ewikvj wefv‡Mi ˆK gvQ †_‡K GK 

cÖKvi wRb gqgbwmsn AÂ‡ji ˆK gv‡Q ¯’vbvšÍi Ki‡jb| G‡Z gqgbwmsn AÂ‡j ˆK gv‡Qi goK †ivM K‡g 

wM‡q‡Q| 

(K) wRgI (GMO) Kx  ? 

(L) `ywU †iw÷ªKkb GbRvB‡gi bvg wjLyb| 

(M) DÏxc‡K DwjøwLZ cÖwµqvwUi avc¸‡jv wPwýZ wP‡Îi gva¨‡g †`Lvb| 

(N) DÏxc‡K DwjøwLZ cÖwµqvwU Rx‡ei Rb¨ ¸iyZ¡c~Y©- we‡kølY Kiyb|   

 

 

DËigvjv  

 

cv‡VvËi g~j¨vqb- 14.1 : 1| K 2| L      3| N       

cv‡VvËi g~j¨vqb- 14.2 : 1| N 2| K   3| M  4| K     

 cv‡VvËi g~j¨vqb- 14.3 : 1| N        2| K      

 cv‡VvËi g~j¨vqb- 14.4 : 1| N        2| N    3| L     4| K       5| K 

  


