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ev‡qv‡UK‡bvjwR : RxecÖhyw³ (Biotechnology) kãwUi cÖeZ©K n‡jb weÁvbx Kvj© G‡iwK| GwU `yBwU kã Biology Ges Technology Gi mgš^‡q MwVZ| Biology k‡ãi A_© Rxe m¤ú‡K© we‡kl Ávb Ges Technology k‡ãi A_© cÖhyw³| A_©vr Biology Ges Technology-i AvšÍtm¤úwK©Z welqB n‡jv Biotechnology ev RxecÖhyw³|

wUmy¨KvjPvi : wUmy¨KvjPvi cÖwµqvq Dw™¢‡`i mRxe wUmy¨i GKwU AwZ ¶z`ª Ask †K‡U G‡b cywóKi RxevYygy³ wgwWqv‡g mwVK ZvcgvÎvq ivLv nq| c‡i wewfbœ av‡ci gva¨‡g Gi †_‡K bZzb Pviv Drcv`b Kiv nq| Dw™¢` RM‡Zi g‡a¨ mcy®úK Dw™¢`B wUmy¨KvjPv‡ii cÖavb Dcv`vb| Gme Dw™¢‡`i wewfbœ Ask †hgb : civM‡iYy, ce©, ce©ga¨, kxl© ev cvk¦©gyKzj, cvZv, åƒY, g~jvsk BZ¨vw` wUmy¨KvjPv‡ii D‡Ï‡k¨ e¨envi Kiv nq|

G·cøv›U : wUmy¨KvjPv‡ii D‡Ï‡k¨ Dw™¢‡`i †h Ask c„_K  K‡i e¨envi Kiv nq Zv‡K G·cøv›U e‡j| 

wiKw¤^‡b›U DNA : GKwU DNA AYyi Kvw•¶Z `ywU RvqMv †K‡U LÊwU‡K Avjv`v K‡i Ab¨ GK DNA AYyi wbw`©ó RvqMvq AvU‡K †`Iqvi gva¨‡g †h bZzb ˆewk‡ó¨i DNA AYy cvIqv hvq, Zv‡K wiKw¤^‡b›U DNA e‡j|

†iw÷ªKkb GbRvBg : DNA AYy‡K wbw`©ó ¯’v‡b †Q`b Kivi Rb¨ †h we‡kl GbRvBg e¨envi Kiv nq Zv‡K †iw÷ªKkb GbRvBg e‡j|

jvB‡MR : †iw÷ªKkb GbRvBg w`‡q †Q`bK…Z DNA LÊmg~n mshy³ Kivi Rb¨ †h GbRvBg e¨eüZ nq Zv‡K jvB‡MR e‡j|
†R‡bwUK BwÄwbqvwis : RxecÖhyw³i (Biotechnology) we‡kl iƒc wn‡m‡e †Kvl‡K‡›`ªi wRb KYvi cwieZ©b NwU‡q Rxe‡`‡ni ¸YMZ iƒcvšÍi NUv‡bvB n‡jv wRb cÖ‡KŠkj ev †R‡bwUK BwÄwbqvwis| Ab¨fv‡e ejv hvq, bZzb ˆewkó¨ m„wói Rb¨ †Kv‡bv Rx‡ei DNA-i cwieZ©b NUv‡bvB n‡jv wRbcÖ‡KŠkj ev †R‡bwUK BwÄwbqvwis| †R‡bwUK BwÄwbqvwis‡K wiKw¤^‡b›U DNA cÖhyw³I (Recombinant DNA Technology) ejv nq| GB cÖhyw³i gva¨‡g D™¢vweZ bZzb ˆewkó¨m¤úbœ Rxe‡K ejv nq GMO (Genetically Modified Organism) ev Ge (Gentically Engineered) UªvÝ‡RwbK (Transgenic)|

†gwi‡÷g : Dw™¢‡`i kxl© gyKz‡ji AMÖfv‡Mi wUmy¨‡K †gwi‡÷vg e‡j|

km¨ Dbœq‡b †R‡bwUK BwÄwbqvwis : †R‡bwUK BwÄwbqvwis ev wiKw¤^‡bU DNA cÖhyw³ n‡jv me©vaywbK Rxe cÖhyw³| GB cÖhyw³i g~j D‡Ïk¨ n‡jv bZzb I DbœZ ˆewkó¨ m¤úbœ Rxe m„wó hv Øviv gvbyl m‡e©vËgfv‡e jvfevb n‡Z cv‡i| GB cÖhyw³i gva¨‡g B‡Zvg‡a¨B jÿYxq mvdj¨ AwR©Z n‡q‡Q| GB cÖhyw³i mvnv‡h¨ ÿwZKi †cvKvgvKo cÖwZ‡ivax dm‡ji RvZ D™¢veb Kiv n‡q‡Q| †hgb- wewU f‚Æv, wewU Zzjv, wewU avb (Px‡b D™¢vweZ) BZ¨vw`|

†R‡bwUK BwÄwbqvwis Gi D‡Ïk¨ : cÖhyw³i g~j D‡Ïk¨ n‡jv bZzb I DbœZ ˆewkó¨m¤úbœ Rxe m„wó, hv Øviv gvbyl m‡e©vËgfv‡e jvfevb n‡Z cv‡i| GB cÖhyw³i gva¨‡g B‡Zvg‡a¨B jÿYxq mvdj¨ AwR©Z n‡q‡Q|

 mswÿß cÖkœ I DËi
cÖkœ \ 1 \ Kxfv‡e Avev` gva¨g ˆZwi Kiv nq?
DËi : Dw™¢‡`i e„w×i Rb¨ AZ¨vek¨Kxq LwbRcywó, wfUvwgb, dvB‡Uvni‡gvb, my‡µvR Ges cÖvq KwVb gva¨g ˆZwii Rb¨ RgvU euvavi Dcv`vb †hgb A¨vMvi cÖf„wZ mwVK gvÎvq wgwk‡q Avev` gva¨g ˆZwi Kiv nq|
cÖkœ \ 2 \ wUmy¨KvjPvi ej‡Z Kx eyS?
DËi : cixÿvMv‡i Kv‡Pi cv‡Î (†U÷wUDe, KwbK¨vjd¬v· BZ¨vw`) Dchy³ cywó gva¨‡g Dw™¢‡`i †Kvl, Kjv ev A‡½i e„w× NUv‡bv‡K wUmy¨KvjPvi e‡j|
cÖkœ \ 3 \ G·cø¨v›U Kx?
DËi : Dw™¢‡`i †h Ask c„_K K‡i wUmy¨KvjPvi Kiv nq Zv‡K G·cø¨v›U e‡j|
cÖkœ \ 4 \ †R‡bwUK BwÄwbqvwis Kx?
DËi : GKwU Rxe †_‡K GKwU wbw`©ó wRb enbKvix DNA LÊ c„_K K‡i wfbœ GKwU Rx‡e ¯’vbvšÍ‡ii †KŠkj‡K †R‡bwUK BwÄwbqvwis ev wRb cÖ‡KŠkj e‡j| 
cÖkœ \ 5 \ UªvÝ‡RwbK Kx?
DËi : wiKw¤^‡b›U cÖhyw³i gva¨‡g DNA Gi Kvw•¶Z Ask e¨vK‡Uwiqv †_‡K gvby‡l, Dw™¢` †_‡K cÖvYx‡Z, cÖvYx †_‡K Dw™¢‡` ¯’vbvšÍi Kiv m¤¢e n‡q‡Q| Gi d‡j m„ó bZzb ˆewkó¨m¤úbœ Rxe‡K ejv nq UªvÝ‡RwbK Rxe|

 iPbvg~jK cÖkœ I DËi
cÖkœ \ 1 \ Dw™¢` cÖRbb I DbœZRvZ D™¢ve‡b wUmy¨KvjPvi cÖhyw³i f‚wgKv D‡jøL Ki|
DËi : wUmy¨KvjPvi cÖhyw³i †KŠkj‡K Kv‡R jvwM‡q AvRKvj Dw™¢` cÖRb‡bi †ÿ‡Î Ges DbœZ RvZ D™¢ve‡b e¨vcK mvdj¨ cvIqv †M‡Q| Gi gva¨‡g †hme Dw™¢` ex‡Ri gva¨‡g eskwe¯Ívi K‡i bv †m¸‡jvi PvivcÖvwß I ¯^í e¨‡q `ªyZ m‡ZR Ae¯’vq ¯’vbvšÍi Kiv hvq| †hme åƒ‡Y km¨Kjv _v‡K bv †mme åƒY KvjPvi K‡i mivmwi Dw™¢` m„wó Kiv hvq| †hmKj Dw™¢‡` †hŠbRbb Abycw¯’Z A_ev cÖvK…wZKfv‡e Rb‡bi nvi Kg Zv‡`i `ªæZ msL¨v e„w×i e¨e¯’v Kiv hvq| bZzb cÖK…wZi Dw™¢` D™¢ve‡b wUmy¨KvjPvi cÖhyw³ e¨envi Kiv n‡”Q| 
eZ©gv‡b †gwi‡÷g KvjPv‡ii gva¨‡g †Kv‡bv †Kv‡bv fvBivm †ivMvµvšÍ dyj I djMvQ‡K †hgb : Avjyi wUDevi‡K †ivMgy³ Kiv wUmy¨KvjPv‡ii GKwU wbqwgZ Kg©m~wP‡Z cwiYZ n‡q‡Q| gvj‡qwkqvq oil palm-G eske„w× wUmy¨KvjPvi c×wZ‡Z m¤úbœ Kiv nq| wUmy¨KvjPv‡ii gva¨‡g P›`ªgwjøKvi GKwU A½R UzKiv n‡Z eQ‡i 88 †KvwU Pviv MvQ cvIqv m¤¢e| hyuB mv‡¯úb&mvb n‡Z myMwÜ AvZi GB cÖhyw³i gva¨‡g wewfbœ †`‡k evwYwR¨Kfv‡e Drcvw`Z n‡”Q| †Rv‡Rvev bvgK MvQ n‡Z wb®‹vwkZ wZwki †Z‡ji weKí wn‡m‡e e¨envi Kiv hvq, wKš‘ GB MvQ GK we‡kl giæf‚wgi cwi‡ek Qvov| †hgb- (Arizona, California) Rb¥vq bv Ges G‡`i eske„w×I AZ¨šÍ mgqmv‡cÿ| wUmy¨KvjPv‡ii gva¨‡g GB Mv‡Qi `ªæZ eske„w× Kiv m¤¢e n‡q‡Q| G‡K fviZxq Dcgnv‡`‡ki Rjevqy Dc‡hvMx K‡i †Zvjv n‡q‡Q| evsjv‡`‡k wUmy¨KvjPv‡ii gva¨‡g B‡Zvg‡a¨ A‡bK mvdj¨ AwR©Z n‡q‡Q, †hgb : wewfbœ cÖKvi †`wk I we‡`wk AwK©‡Wi Pviv Drcv`b Kiv m¤¢e n‡q‡Q| †ivM cÖwZ‡ivax Ges AwaK Drcv`bkxj Kjvi Pviv, †e‡ji Pviv, KuvVv‡ji Pviv Drcv`b Kiv n‡q‡Q| P›`ªgwjøKv, MøvwWIjvm, wjwj, Kv‡b©kvb cÖf„wZ dzj Drcv`bKvix Dw™¢‡`i Pviv Drcv`b Kiv n‡q‡Q| K`g, Rviæj, Bwcj Bwcj, eK dzj, †m¸b, wbg cÖf„wZ KvV Drcv`bKvix e„‡ÿi Pviv Drcv`b Kiv n‡q‡Q| wewfbœ Wvj RvZxq km¨, ev`vg I cvU Gi Pviv Drcv`b Kiv n‡q‡Q| wUmy¨KvjPvi cÖ‡qvM K‡i Avjyi †ivMgy³ Pviv Ges exR gvB‡µvwUDevi Drcv`b Kiv m¤¢e n‡q‡Q|
AZGe, Dw™¢` cÖRbb I DbœZRvZ D™¢ve‡b wUmy¨KvjPvi cÖhyw³i f‚wgKv D‡jøL‡hvM¨|
cÖkœ \ 2 \ km¨ Dbœq‡b †R‡bwUK BwÄwbqvwis Gi f‚wgKv Av‡jvPbv Ki|
DËi : †R‡bwUK BwÄwbqvwis ev wiKw¤^‡b›U DNA cÖhyw³ n‡jv me©vaywbK Rxe cÖhyw³| GB cÖhyw³i g~j D‡Ïk¨ n‡jv bZzb I DbœZ ˆewkó¨ m¤úbœ Rxe m„wó hvi Øviv gvbyl m‡e©vËgfv‡e jvfevb n‡Z cv‡i| GB cÖhyw³i gva¨‡g B‡Zvg‡a¨B jÿYxq mvdj¨ AwR©Z n‡q‡Q|
GB cÖhyw³i mvnv‡h¨ GK ai‡bi e¨vK‡Uwiqvi wRb k‡m¨ cÖ‡ek Kwi‡q ÿwZKi †cvKvgvKo cÖwZ‡ivax dm‡ji RvZ D™¢veb Kiv n‡q‡Q| †hgb : wewU fyÆv, wewU Zzjv, wewU avb (Px‡b D™¢vweZ) BZ¨vw`| Gme km¨ †jwc‡Wvc‡Uiv Ges KwjIc‡Uiv e‡M©i AšÍfy©³ ÿwZKi KxUcZ‡½i weiæ‡× cÖwZ‡ivaÿg| 
GB cÖhyw³i mvnv‡h¨ fvBivm cÖwZ‡ivax dm‡ji RvZ D™¢veb Kiv n‡q‡Q| †hgb : fvBivj †KvU †cÖvwU‡bi wRb ¯’vbvšÍ‡ii gva¨‡g U‡g‡Uv †gvRvBK fvBivm (ToMV), †Uvev‡Kv †gvRvBK fvBivm (TMV) Ges †Uvev‡Kv gvBì wMÖb †gvRvBK fvBivm (TMGMV) cÖwZ‡ivax dm‡ji RvZ D™¢veb Kiv n‡q‡Q| wis-¯úU fvBivm (PRSV) cÖwZ‡iv‡a mÿg †cu‡ci RvZ D™¢veb Kiv n‡q‡Q| †jU eøvBU QÎvK cÖwZ‡ivax wRb ¯’vbvšÍ‡ii gva¨‡g †jU eøvBU cÖwZ‡ivax †Mvj Avjyi RvZ D™¢ve‡bi j‡ÿ¨ M‡elYv Pj‡Q|
wRbMZ cwieZ©‡bi gva¨‡g AvMvQvbvkK ivmvqwbK c`v‡_©i weiæ‡× mnbkxjZvm¤úbœ fyÆv, Zyjv BZ¨vw` dm‡ji RvZ D™¢veb Kiv n‡q‡Q|
GK ai‡bi e¨vK‡Uwiqv †_‡K weÁvbxiv AvMvQv mwnòz wRb U‡g‡Uv‡Z ¯’vbvšÍi K‡i AvMvQv mwnòz U‡g‡Uv RvZ ˆZwi Ki‡Z mÿg n‡q‡Qb| Gfv‡e mqvweb, fyÆv, Zzjv, K¨v‡bvjv BZ¨vw` AvMvQv mwnòz RvZ D™¢veb Kiv n‡q‡Q|
†R‡bwUK BwÄwbqvwis Gi gva¨‡g GKB Dw™¢‡` GKvwaK ˆewkó¨ AbycÖ‡ek Kiv‡bv hvq| evwYwR¨Kfv‡e GLb G ai‡bi UªvÝ‡RwbK Dw™¢` mnRjf¨ n‡q‡Q| †hgb : Zzjv Ges fyÆvi g‡a¨ GKBmv‡_ AvMvQv mwnòz Ges †cvKvgvKo cÖwZ‡ivax ˆewkó¨ AbycÖ‡ek Kiv‡bv n‡q‡Q|
wRbMZ iƒcvšÍ‡ii gva¨‡g dm‡ji cywógvb Dbœqb Kiv n‡q‡Q| †hgb : av‡b wfUvwgb ÔGÕ Z_v weUv-K¨v‡ivwUb wRb ¯’vbvšÍi Kiv n‡q‡Q| av‡b †jŠn †hvM KiviI cÖ‡Póv Ae¨vnZ i‡q‡Q| jeYv³Zv Ges Liv mnbkxj wRb ¯’vbvšÍ‡ii gva¨‡g wRbMZ cwieZ©b NwU‡q wewfbœ dm‡ji RvZ D™¢ve‡bi †Póv Pj‡Q|


 Ávbg~jK cÖkœ I DËi 
cÖkœ \ 1 \ g‡bv‡K¬vbvj Gw›UewW Kx?
DËi : g‡bv‡K¬vbvj Gw›UewW n‡jv mwVK †ivM kbv³Ki‡Y cÖPwjZ †ivM wbY©q c×wZi weKí wn‡m‡e Rxe cÖhyw³i †R‡bwUK BwÄwbqvwis kvLvi M‡elYvi dj|
cÖkœ \ 2 \ DNA Wvej †nwj· g‡W‡ji Avwe®‹viK †K?
DËi :  DNA Wvej †nwj· g‡W‡ji Avwe®‹viK Watson I Crick.
cÖkœ \ 3 \  †Kvb cÖRvwZi AwK©‡Wi †gwi‡÷g n‡Z GK eQ‡i 40 nvRvi Pviv cvIqv hvq?
DËi : wmw¤^wWqvg bvgK AwK©W cÖRvwZi GKwU †gwi‡÷vg n‡Z 1 eQ‡ii 40 nvRvi Pviv cvIqv hvq|
cÖkœ \ 4 \ †iw÷ªKkb GbRvB‡gi KvR Kx?
DËi : †iw÷ªKkb GbRvB‡gi KvR wbw`©ó ¯’v‡b DNA †K †Q`b Kiv
cÖkœ \ 5 \  †Kvb GbRvB‡gi mvnv‡h¨ †Q`bK…Z DNA mshy³ Kiv nq?
DËi : jvB‡MR GbRvB‡gi mvnv‡h¨ †Q`bK…Z DNA mshy³ Kiv nq|
cÖkœ \ 6 \ Kv‡`i Bt corn ejv nq?
DËi : †h mKj Corn G Bacillus thuringiansis bvgK e¨vK‡Uwiqvi gva¨‡g wRbMZ cwieZ©b Kiv n‡q‡Q Zv‡`i Bt corn e‡j|
cÖkœ \ 7 \ TMGMV Kx?
DËi : Tobacco Mild Green Mozaic Virus †K ms‡ÿ‡c TMGMV e‡j|
cÖkœ \ 8 \ PRSV ev wis ¯úU fvBivm cÖwZ‡iv‡a mÿg †Kvb RvZwU D™¢vweZ n‡q‡Q?
DËi : PRSV ev wis ¯úU cÖwZ‡iv‡a mÿg †cu‡ci RvZ D™¢veb Kiv n‡q‡Q|
cÖkœ \ 9 \ B›Uvi‡dib Kx?
DËi : B›Uvi‡dib n‡”Q †ncvUvBwUm-we fvBiv‡mi wUKv|
cÖkœ \ 10 \ weUv-K¨v‡ivwUb Kx?
DËi : weUv-K¨v‡ivwUb GK ai‡bi wfUvwgb-G|
cÖkœ \ 11 \ RxecÖhyw³ Kx?
DËi : Biology Ges Technology-i AvšÍtm¤úwK©Z welqB n‡jv Biotechnology ev RxecÖhyw³|
cÖkœ \ 12 \ Biotechnology kãwUi cÖeZ©K †K?
DËi : 1919 mv‡j nv‡½ixq cÖ‡KŠkjx Kerl Ereky me©cÖ_g Biotechnology kãwU cÖeZ©b K‡ib|
cÖkœ \ 13 \ UªvÝ‡RwbK Dw™¢` Kv‡`i e‡j?
DËi : wRb cÖ‡KŠk‡ji gva¨‡g wR‡bi ¯’vbvšÍi NwU‡q †hme Dw™¢` m„wó Kiv nq †m¸‡jv‡K UªvÝ‡RwbK Dw™¢` e‡j|
cÖkœ \ 14 \ UªvÝ‡RwbK cÖvYx Kv‡`i e‡j?
DËi : wRb cÖ‡KŠk‡ji gva¨‡g cÖvwY‡`‡n ewnivMZ wR‡bi ¯’vbvšÍi NwU‡q †hme cÖvYx m„wó Kiv nq, †m¸‡jv‡K UªvÝ‡RwbK cÖvYx e‡j|
cÖkœ \ 15 \ AvaywbK RxecÖhyw³ KqwU wel‡qi mgš^‡q MwVZ? 
DËi : AvaywbK Rxe cÖhyw³ wZbwU wel‡qi mgš^‡q MwVZ|
 Abyavebg~jK cÖkœ I DËi 
cÖkœ \ 1 \ wiKw¤^‡b›U DNA cÖ¯‘wZ‡Z Kx Kx GbRvBg cÖ‡qvRb Ges †Kb cÖ‡qvRb?
DËi : wiKw¤^‡b›U DNA cÖ¯‘wZ‡Z wbgœwjwLZ `ywU GbRvBg cÖ‡qvRb nq| h_vÑ
K. †iw÷ªKkb GbRvBg (Restriciton Enzyme)
L. jvB‡MR GbRvBg (Ligase Enzyme)
†iw÷ªKkb GbRvB‡gi KvR : DNA †K †Q`b Kivi Rb¨ ev KvUvi Rb¨ GwU e¨eüZ nq|
jvB‡MR GbRvBg Gi KvR : †Q`bK…Z DNA LÊmg~n‡K mshy³ Kivi Rb¨ e¨eüZ nq|
cÖkœ \ 2 \ wUmy¨ KvjPv‡ii 3wU e¨envi wjL|
DËi : wUmy¨ KvjPv‡ii 3wU e¨envi wbgœiƒc :
i.	wUmy¨ KvjPvi cÖhyw³i gva¨‡g Dw™¢`vsk †_‡K Kg mg‡qi g‡a¨ GKB ˆewkó¨ m¤úbœ AmsL¨ Pviv m„wó Kiv hvq|
ii.	†hme Dw™¢‡`i ex‡Ri gva¨‡g eskwe¯Ívi nq bv, †m¸‡jvi Pviv cÖvwß m¤¢e nq|
iii.	mn‡RB †ivMgy³, we‡kl K‡i fvBivmgy³ Pviv Drcv`b Kiv hvq|
cÖkœ \ 3 \ bZzb GK Rv‡Zi Pseudomonas e¨vK‡Uwiqv Kxfv‡e cwi‡ek‡K `~lYgy³ K‡i?
DËi : W. Gg. †K PµeZx© hy&³iv‡óª wRb cÖ‡KŠk‡ji Dci M‡elYv K‡i bZzb GK Rv‡Zi Pseudomonas e¨vK‡Uwiqv ˆZwi K‡i‡Qb hv cwi‡e‡ki †Zj I nvB‡WªvKve©b‡K `ªæZ bó K‡i cwi‡ek‡K `~lYgy³ Ki‡Z mÿg|
cÖkœ \ 4 \ c­vRwgW Kv‡K e‡j? eZ©gv‡b †Kvb †¶‡Î GwU ¸i“Z¡c~Y©?
DËi : e¨vK‡Uwiqv †Kv‡l GKwU PµvKvi †µv‡gv‡mvg QvovI Avi GKwU ¶z`ª ¯^wefvRb wWGbG AYy _v‡K| G‡`i c­vRwgW e‡j|
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