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†cÖvK¨vwiIUm& 
 

f‚wgKv 
†Kv‡li msMVb Abymv‡i Dw™¢` RMr‡K `ywU Dc-iv‡R¨ (sub-kingdoms) fvM Kiv P‡j| GKwU Dc-ivR¨‡K e‡j 
†cÖvK¨vwiIUm& (procaryotes) Avi Ab¨ Dc-ivR¨wU‡K ejv nq BDK¨vwiIUm& (eucaryotes)| †cÖvK¨vwiIUm&‡`i 
†Kv‡li MVb, BDK¨vwiIm&‡`i †_‡K A‡bK mij| msÁv wn‡m‡e ejv †h‡Z cv‡i, †h mg¯— Rx‡ei †Kv‡li 
wbDwK¬qvm mywbw`©ó wbDwK¬qvi c`©v w`‡q Ave„Z bq, †m mg¯— Rxe‡K †cÖvK¨vwiIUm ev Avw`‡Kvlx Rxe e‡j| Avw` 
†Kv‡li AvqZb mvaviYZ 0.1-3.0 gvBµg (µ)| ivB‡ev‡Rvg e¨ZxZ Ab¨ †Kvb ¶z`ªv½ †hgb- gvB‡UvKwÛªqv, 
c−vw÷W, jvB‡mv‡Rvg, Mj&wM ewW, Avš—:c−vRwgK Rvwj we‡klZt wbDwK¬qvm G‡Z †`Lv hvq bv Ges wbDwK¬Ijvm 
Abycw¯’Z| G‡`i †µv‡gv‡Rvg AZ¨š— Avw`g-g~jZ e„ËvKvi wW.Gb.G (DNA)| G‡`i msL¨v e„w× wdkvb 

(fission) ev Abyiƒc †Kvb G¨v-gvB‡Uvwmm (amitosis) †Kvl wefvRb c×wZ‡Z N‡U| gvB‡Kvc−vRgv 
(mycoplasma), c−y‡ivwbD‡gvwbqv-iƒc Rxe ([Pleuro-Pneumonia Like Organisms], PPLO), bvgK 
GK‡Kvlx Rxe †cÖvK¨vwiIUm&-Gi D`vniY| e¨vK‡Uwiqv, bxjvf meyR ˆkevj A‡bKUv DbœZZi †cÖvK¨vwiIUm&-Gi 
Aš—fz©³| 

cvV- 1 t fvBivm (Virus) t BwZK_v, MVb 
G cvV Aa¨qb †k‡l Avcwb 
♦ fvBivm wK Ges Gi Avwe®‹vi I HwZnvwmK cUf‚wg ej‡Z cvi‡eb| 
♦ Gi ivmvqwbK MVb ej‡Z cvi‡eb| 
♦ fvBivm Rxe bv Ro Zv wbiƒcY Ki‡Z cvi‡eb| 
♦ G‡`i †kªYxweb¨vm Ki‡Z cvi‡eb| 
♦ T2- e¨vK‡UwiIdvh& Gi eY©bv w`‡Z cvi‡eb| 

fvBivm wK? 
What is Virus 

fvBivm GK cÖKvi AwZ AvYyex¶wYK (ultra-microscopic) A‡Kvlxi msL¨ve„w×i ¶gZv m¤úbœ e¯‘, hv †KejgvÎ 
Dchy³ †cvlK †Kv‡l msL¨v e„w× Ki‡Z cv‡i Ges we‡kl †`‡n we‡kl we‡kl †ivM m„wó Ki‡Z cv‡i| Dchy³ 
†cvlK †Kv‡li evB‡i fvBiv‡m cÖv‡Yi †Kvb j¶Y †`L‡Z cvIqv hvq bv| kw³kvjx B‡jKUªb AYyex¶Y h‡š¿i 
mvnv‡h¨ fvBiv‡mi Qwe †Zvjv m¤¢e| 

fvBiv‡mi BwZK_v 
History of Virus 
cÖvYx I Dw™¢` †`‡n †ivM Drcv`bKvix fvBivm m¤^‡Ü Rvbv hvq wjwLZ eY©bv I Aw¼Z wP‡Îi mvnv‡h¨| Z‡e Gi 
Av‡Mi eY©bv Av‡Q wgk‡ii weL¨vZ wcivwgW¸wji g‡a¨ iw¶Z ivRv ev`kvn&‡`i †`‡n emš— †iv‡Mi `v‡Mi g‡a¨| 
cÖvq 2000 eQi Av‡M Pxb †`‡k emš— †iv‡Mi Aw¯—Z¡ wQj e‡j Rvbv hvq| L„óc~e© kZvãx‡Z Avie †`‡k emš— †ivM 
wQj e‡j Rvbv hvq| 
Kv‡RB †`Lv hv‡”Q e¨vK‡Uwiqv Avwe®‹v‡ii eû c~‡e© Dw™¢‡`i fvBivm †ivM m¤^‡Ü Rvbv wQj wKš‘ ZLb G‡K fvBivm 
†ivM wn‡m‡e mbv³ Kiv hvqwb| 

Dw™¢` RM‡Z 1576 L„óv‡ã Pvj©m B BK¬ym (Charles I' Ecluse)-Gi †eªwKs Ae wUDwjcmÓ (Breaking of 

Tulips) †iv‡Mi eY©bvq cÖ_g fvBiv‡mi K_v Rvbv hvq| Gici 1662 L„óv‡ã Wvwb‡qj i¨v‡ej (Daniel Rabel) 

bvgK GKRb wkíx Òw_‡qUªvg †d¬vwiÓ (Theatrum Florae) bvgK cy¯—‡K †ivMvµvš— wUDwjc dz‡ji Qwe Avu‡Kb| 
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1670 L„óv‡ã Ò‡UªBU †Wm wUDwjcmÓ (Traite des Tulips) bvgK cy¯—‡K me©cÖ_g †eªwKs Ae wUDwjc‡K †ivM 
e‡j we‡ePbv Kiv nq| 

1715 L„óv‡ã ÒAvU© Ae Mv‡W©wbsÓ ("Art of Gardening") bvgK cy¯—‡K Ò†RmwgbvgÓ (Jesminum) dz‡ji 
msµvgK †K¬v‡ivwmm †iv‡Mi Qwe †`Lvb nq| Aóv`k kZvãx‡Z "Curl disease of Potato" (Leaf roll of 

Potato) †K ÒwW‡Rbv‡ikbÓ (degeneration) e‡j D‡j−L Kiv nZ; wKš‘ †`Lv wM‡qwQj H GKB f¨vivBwUi 
Avjyi exR¸‡jv‡K myg‡`ªi cv‡o ev cvnv‡oi Dc‡i Pvl Ki‡j wW‡Rbv‡ikb nq bv| ZvB weÁvbxiv G‡K 
wW‡Rbv‡ikb bv e‡j msµvgK †ivM e‡jb| 

1868 L„óv‡ã A¨veywUjb (abutilon) (m¤¢eZ Abutilon striatum var. thompsonii) Gi †fwi‡M‡UW RvZwU 
evwo mvRv‡bvi Rb¨ BD‡iv‡c e¨eüZ nZ| G †fwi‡M‡UW Dw™¢‡`i mv‡_ bb-†fwi‡M‡UW Dw™¢‡`i MÖvdwUs Kivi 
gva¨‡g my›`i †fwi‡M‡UW Dw™¢` cvIqv †hZ| A_©vr G †fwi‡Mkb wQj msµvgK| GLb Gi KviY Rvbv †M‡Q GUv 
GKwU fvBivm NwUZ †ivM hv mv`v gvwQ w`‡q ¯’vbvš—wiZ nq| 

1886 L„óv‡ã Rvg©vb Dw™¢` weÁvbx GWjd& †gqvi (Adolf Mayer) ZvgvK Mv‡Qi †gvRvBK bvgK fvBivm NwUZ 
†ivM wb‡q me©cÖ_g KvR ïi“ K‡ib| H †iv‡Mi KviY ZLb Rvbv wQj bv| (Mayer) bvbv ai‡bi M‡elYv K‡iI H 
†iv‡Mi †Kvb RxevYy Avwe®‹vi Ki‡Z m¶g nbwb| Z‡e wZwb †`Lvb †h, 
1. †ivMvµvš— ZvgvK cvZvq cÖ‡qvM Ki‡j, bx‡ivM ZvgvK cvZvqI †gvRvBK †iv‡Mi j¶Y cÖKvk cvq| 
2. Zvc w`‡j †ivM msµg‡Yi ¶gZv K‡g hvq wKš‘ 550 †m. Gi †ekx Zvc w`‡j msµg‡Yi ¶gZv bó n‡q hvq|  

1892 L„óv‡ã ivwkqvi Dw™¢` weÁvbx w`wgÎx AvBIqvbw¯‹ (Dimitry Iwanowsky) cix¶v K‡i †`Lvb †h, 

♦ Zvgv‡Ki †gvRvBK GKwU msµvgK †ivM| 
♦ †P¤^vij¨vÛ cwimªve‡Ki ga¨ w`‡q †ivMvµvš— cvZvi im‡K †Qu‡K wb‡j †h cwikª�Z im cvIqv hvq Zvi †ivM 

msµgY ¶gZv bó nq bv| 

myZivs wZwb GB wm×v‡š— DcbxZ nb †h, ZvgvK Mv‡Qi †gvRvBK †ivM e¨vK‡Uwiqv n‡Z wbtm„Z †Kvb welv³ c`v_© 
A_ev e¨vK‡Uwiqv n‡Z AviI ¶z`ªZi †Kvb RxevYy w`‡q nq| 

1898 L„óv‡ã Wvm AYyRxe weÁvbx †eB‡Rwi¼ (M. Beijerinck) cix¶v K‡i †`Lvb †h, GMvi e−K (e¨vK‡Uwiqv, 
Gi wfZi w`‡q PjvPj Ki‡Z cv‡i bv)-Gi Dci †gvRvBK †iv‡M Avµvš— ZvgvK cvZvi im ivL‡j bx‡P Rgv 
cwimª�Z im my¯’ ZvgvK Mv‡Q †ivM msµgY Ki‡Z cv‡i| 

myZivs wZwb D‡‡j−L K‡ib msµgYKvix e¯‘ KLbI e¨vK‡Uwiqv bq| eis Zv cwimªve¨, msµgYKvix I Zij 
c`v‡_©i gZ cwie¨vßkxj g~j Dcv`vb| wZwb G msµgYKvix Zij c`v‡_©i bvg †`b - msµvgK mRxe Zij 

(Contagium vivum fluidum or contagious living fluid)| 

1915 L„óv‡ã UU© (Twort) I 1917 L„óv‡ã wW. †n‡ij (D. Herelle) bvgK `yRb Wv³vi e¨vK‡Uwiqvi ÒKvuP 
m`„k iƒcvš—iÓ j¶¨ K‡iwQ‡jb| cÖK…Zc‡¶ H e¨vK‡Uwiqv¸wj e¨vK‡Uwiqv Lv`K fvBivm ev e¨vK‡UwiIdvR 

(bacteriophage) w`‡q Avµvš— n‡q gviv wM‡qwQj| 

1935 L„óv‡ã ÷¨vbwj (Dr. W. M. Stanley) Zvgv‡Ki †gvRvBK fvBivm (TMV) †KjvwmZ Ki‡Z m¶g 
n‡qwQ‡jb| wZwb G fvBivm‡K †cÖvwUb MwVZ e‡j aviYv K‡ib| 

Dc‡iv³ ch©v‡jvPbv †_‡K †`Lv hvq c„w_exi AwaKvsk Avwe®‹v‡ii gZ fvBivm Avwe®‹v‡ii †MŠieI †Kvb GKRb 
e¨w³ we‡kl‡K †`qv hvq bv| cÖK…Zc‡¶ A‡bK gbxlxi A‡bK w`‡bi cÖ‡Póv I mvabvi d‡j Avwe®‹…Z n‡q‡Q 
eZ©gv‡bi eûj cwiwPZ fvBivm RMr| 

fvBiv‡mi MVb 
wewfbœ cÖKvi fvBiv‡mi MVb wewfbœ cÖKvi n‡q _v‡K| mvaviYfv‡e fvBiv‡mi MVb wbæiƒc- 
cÖwZwU fvBivm cÖavbZ `ywU As‡k wef³| h_v− 
(i)  †cÖvwUb AveiY Z_v K¨vcwmW I 
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(ii) wbDwK¬K GwmW 

i. K¨vcwmW (Capsid) t A‡c¶vK…Z RwUj fvBiv‡m wbDwK¬K Gwm‡Wi evwn‡i G‡K wN‡i Aew¯’Z †cÖvwUb AveiYwU 
n‡jv K¨vcwmW| G †cÖvwUb AveiYwU AmsL¨ †cÖvwUb AYy w`‡q MwVZ| K¨vcwmW Avei‡Yi GK GKwU †cÖvwUb AYy‡K 
K¨vc‡mvwgqvi (capsomere) e‡j| G K¨vc‡mvwgqvi AYymg~n wbw`©ó fvBiv‡m wbw`©ó ai‡bi| 
†Kvb †Kvb cÖvYx fvBiv‡mi K¨vcwm‡Wi evwn‡i GKwU wj‡cv‡cÖvwU‡bi ¯—i _v‡K Ges Gi GKK‡K †cj‡cvwgqvi 

(pelpomer) e‡j| G ai‡bi fvBivm‡K jvB‡cvfvBivm (lipovirus) e‡j| 
KZ¸wj fvBiv‡mi K¨vcwm‡Wi evB‡i c−vRgv wSj−xi ¯—i _v‡K| G‡Z fvBiv‡mi Awfw¶ß A½mg~n mgvb `~iZ¡ eRvq 
†i‡L Ae¯’vb K‡i| G me fvBivm‡K wg‡·vfvBivm (mixovirus) e‡j| 

ii. wbDwK¬K GwmW (Nucleic-Acid) t cÖwZwU fvBivm †`‡ni †K‡›`ª Ae¯’vb K‡i wbDwK¬K GwmW| wbDwK¬K GwmW 
fvBiv‡mi eskMwZ wba©viK c`v_©| wbDwK¬K GwmW `yai‡bi DNA (wW Aw·-ivB‡ev wbDwK¬K GwmW) I RNA 
(ivB‡ev wbDwK¬K GwmW)| 
D”PZi Rx‡ei †Kv‡l DNA I RNA GK‡Î _vK‡jI mvaviYZ fvBiv‡m DNA A_ev RNA _v‡K| mvaviYZ 
Dw™¢` fvBiv‡m RNA (e¨wZµg Cauliflower Mosaic Virus-G DNA _v‡K) Ges cÖvYx fvBiv‡m DNA 

(e¨wZµg - Bbd¬y‡qÄv I †cvwjI fvBiv‡m RNA _v‡K) _v‡K| wbDwK¬K GwmW I Dnv‡K wN‡i Aew¯’Z K¨vcwmW 
mgš^‡q MwVZ GK GKwU msµgY¶g m¤ú~Y© fvBivm‡K wfwiqb (virion) e‡j| msµgY ¶gZvnxb fvBivm‡K ejv 
nq wbDwK¬IK¨vcwmW| 

wPÎ 2.1 t wewfbœ cÖKvi fvBiv‡mi MVb 
 
GLv‡b T2 e¨vK‡UwiIdv‡Ri MVb Av‡jvPbv Kiv n‡jv- 

T2 e¨vK‡UwiIdvR t T2 bvgK e¨vK‡UwiIdvRwU me©vwaK cwiwPZ fvBivm Ges GUv GKwU e¨vOvwP AvK…wZi 
fvBivm| Gi MVb m¤^‡ÜI A‡c¶vK…Z fvjfv‡e Rvbv †M‡Q| T2 fvBiv‡mi †`n‡K `ywU cÖavb As‡k fvM Kiv nq; 
h_v- gv_v I †jR| 

gv_v 
gv_vwU lof‚RvK…wZi| Gi ˆ`N©¨ 93 wgwj gvBµb Ges cÖ¯’ 65 wgwj gvBµb| Gi Af¨š—‡i dvucv As‡k GKwU `yB 
m~Îwewkó DNA c¨vuPv‡bv Ae¯’vq _v‡K Ges Pvwiw`‡K †cÖvwUb Aby GKwÎZ n‡q Avei‡Yi m„wó K‡i| 
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†jR  
gv_vi cieZ©x j¤^v mi“ AskwU‡K †jR e‡j| †jRwUi ˆ`N©¨ cÖvq 100 wgwj gvBµb Ges cÖ¯’ cÖvq 25 wgwj 
gvBµb| †j‡Ri DcwifvM‡K A_©vr gv_v I †j‡Ri ms‡hvM¯’j‡K Kjvi ev MÖxev e‡j| †j‡Ri †cÖvwUb AveiYwU 
dvucv Ges Gi evB‡i ms‡KvPbkxj †cÖvwUb Av‡Q| G‡Z jvB‡mvRvBg (lysozyme) bvgK †cvlK †Kv‡li (host 

cell) AveiYx webóKvix GbRvBg _v‡K| †j‡Ri †kl cÖv‡š— 6wU m~² ¯úk©KZš‘ ev †jRZš‘hy³ GKwU wfwË djK 

(base plate) _v‡K| GB wfwË dj‡K KZK¸wj KvuUv (prongs) we`¨gvb| ¯úk©KZš‘i mvnv‡h¨ fvBivm †cvl‡Ki 
†`‡n Ae¯’vb K‡i Ges KvuUv w`‡q `„pfv‡e Ave× _v‡K| 

wPÎ 2.2 t T2 fvBiv‡mi MVb 

AvK…wZ (Shape) t fvBivm wewfbœ AvK…wZi n‡q _v‡K| †hgb- †MvjvK…wZ, `ÛvK…wZ, m~ÎvK…wZ, e¨vOvwP AvK…wZ, 
eûf‚RvK…wZ, cvDi“wU AvK…wZ BZ¨vw`| 

wPÎ 2.3 t wewfbœ AvK…wZi fvBivm 
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AvqZb (Size) t c„w_exi AmsL¨ cÖKvi fvBiv‡mi AvqZbI wewfbœ| fvBivm mvaviYZ 12 wgwjgvBµb n‡Z 300 
wgwjgvBµb (†hgb †cvwjI fvBivm 0.012 gvBµb, Zvgv‡Ki †gvRvBK fvBivm 300 wgwj gvBµb) ch©š— n‡q 
_v‡K| wb‡P KZK¸wj fvBiv‡mi AvqZb D‡j−L Kiv n‡jv- 
 

fvBivm AvqZb (wgwj gvBµ‡b) 
1| nvwc©m (Herpes simplex) 100-150 
2| Bbd¬y‡qÄv (Influenza) 80-120 
3| †MvjAvjyi †gvRvBK fvBivm (Potato mosaic virus) 430×9.8 
4| Zvgv‡Ki †gvRvBK fvBivm (Tobacco mosaic virus) 300×18 
5| †cvwjI fvBivm (Polio virus) 12-24 

 
mvi ms‡¶c 

♦ fvBivm GK cÖKvi AwZ AvYyex¶wbK, msL¨v e„w×i ¶gZv m¤úbœ e¯‘; hv †KejgvÎ Dchy³ †cvlK †Kv‡l 
esk e„w× Ki‡Z cv‡i Ges we‡kl †`‡n we‡kl we‡kl †ivM m„wó Ki‡Z cv‡i| 

♦ fvBivm †cÖvwUb AveiY Z_v K¨vcwmW I wbDwK¬K Gwm‡Wi mgš^‡q MwVZ| 
♦ e¨vK‡Uwiqv aŸsmKvix fvBivm‡K e¨vK‡UwiIdvR e‡j| 
♦ T2 e¨vK‡UwiIdvR‡K cÖavbZ `yAs‡k wef³, h_v : gv_v I †jR| 

cv‡VvËi g~j¨vqb- 1 
mwVK DËiwUi cv‡k¦© wUK (√) wPý w`b| 
1|  fvBivm †Kvb ai‡Yi Dw™¢`? 
 K. A‡Kvlxq  L. GK‡Kvlxq 
 M. wØ‡Kvlxq  N. eû‡Kvlxq 

2|  fvBivm kãwU †Kvb fvlv †_‡K †bIqv n‡q‡Q? 
 K. Rvg©vb fvlv  L. d«vÝ fvlv 
 M. j¨vwUb fvlv  N. Bs‡iwR fvlv 

3|  fvBivm mvaviYZ wK wK Dcv`vb w`‡q MwVZ? 
 K. †cÖvwUb  L. wbDwK¬K GwmW 
 M. K¨vcwmW  N. †cÖvwUb I wbDwK¬K GwmW 
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cvV- 2 t fvBivm AvqZb AvK…wZ, cÖK…wZ I †kªYxwefvM 
G cvV Aa¨qb †k‡l Avcwb 
♦ fvBiv‡mi AvqZb I AvK…wZ eY©bv Ki‡Z cvi‡eb| 
♦ fvBiv‡mi cÖK…wZ eY©bv Ki‡Z cvi‡eb| 
♦ fvBiv‡mi †kªYxwefvM Ki‡Z m¶g n‡eb| 

cÖK…wZ (Nature) 

Dbwesk kZvwãi Î‡qv`k kZvwã ch©š— fvBiv‡mi MVb I ivmvqwbK cÖK…wZ m¤ú‡K© weÁvbx‡`i †Kvb aviYv wQj bv| 
cieZ©x‡Z AvjUªv‡mw›UªwdD‡Mkb (ultracentrifugation) c×wZ‡Z e¨vK‡UwiIdvR c„_K Kiv hvq Ges fvBivm 
m¤ú‡K© AwaK Ávb jvf m¤¢e nq| 

cªK…Zc‡¶ fvBiv‡mi cªK…wZ Rxe‡bi cÖK…wZiB bvgvš—i gvÎ| RxeRM‡Zi cÖvš—mxgvq Aew¯’Z G fvBivm ïay †h 
Zv‡`i AZ¨š— ¶z`ª AvK…wZi Rb¨B ¯^Zš¿ Zv bq eis Giv AviI wKQy ˆewk‡ó¨i AwaKvix| D`vniY wn‡m‡e D‡j−L 
Kiv †h‡Z cv‡i- fvBivm‡K cvwb‡Z †gkv‡bv hvq (suspension), e¨vK‡Uwiqv c„_KxKi‡Y e¨eüZ QvuKwbi mvnv‡h¨ 
fvBivm c„_K m¤¢e bq, †mw›UªwdDR h‡š¿i gva¨‡g c„_K Kiv hvq Avevi ivmvqwbK c`v‡_©i gZ †KjvwmZ Kiv 
hvq| G †KjvwmZ I weï× cÖvq (para crystal) fvBivm‡K mvaviY ivmvqwbK c`v‡_©i gZB Kvu‡Pi †evZ‡j `xN© 
w`b ivLv m¤¢e| Gfv‡e msiw¶Z Ae¯’vq fvBiv‡mi cÖv‡Yi †Kvb j¶YB _v‡K bv| 
†KvbI †KvbI fvBiv‡mi Dcv`vbmg~n c„_K K‡i Avevi ms‡hvRb m¤¢e n‡q‡Q| 
Dchy³ †cvlK †`‡n cÖ‡ek Kiv‡j fvBivm AwZ `ª“Z eske„w× Ki‡Z cv‡i, hv †KejgvÎ Rx‡ei c‡¶B m¤¢e| Z‡e 
†cvlK †Kv‡li evB‡i fvBivm mvaviYZ ivmvqwbK c`v‡_©i gZB wbRx©e| Gme Kvi‡Y A‡bK weÁvbx fvBivm‡K 
ÒRo I Rx‡ei ga¨Kvi †hvMm~ÎÓ e‡j AwfwnZ K‡i‡Qb| Avgiv GLb fvBiv‡mi Ro I Rx‡ei ˆewkó¨mg~n Rvbe| 

fvBiv‡m Rx‡ei ˆewkó¨  
1| G‡Z DNA ev RNA Av‡Q| 
2| Rxe †Kv‡li Af¨š—‡i Giv eske„w× Ki‡Z cv‡i| 
3| G‡Z †R‡bwUK wiKw¤^‡bkb NU‡Z †`Lv hvq| 
4| G‡Z cwie¨w³ (mutation) NU‡Z †`Lv hvq| 

fvBiv‡m R‡oi ˆewkó¨ 
1|  fvBivm †Kvb wbw`©ó †Kvl w`‡q MwVZ bq| 
2|  G‡`i †Kvb ˆRweK Kvh©Kjvc Ab¨ mRxe †Kvl Qvov NU‡Z cv‡i bv| 
3|  G‡`i mvB‡Uvc−vRg, wbDwK¬qvm, †Kvlxq ¶z`ªv½ Ges wecvKxq GbRvBg †bB| 
4|  G‡`i‡K wµ÷¨v‡j ev ùwUK `vbvq iƒcvš—wiZ Kiv hvq Ges D³ wµ÷¨vj `vbv eûw`b ch©š— AcwiewZ©Z 

_v‡K| 

fvBiv‡mi †kªYxwefvM 
wewfbœ ˆewk‡ó¨i Dci wfwË K‡i fvBivm‡K wewfbœ fv‡e †kªYxweb¨¯— Kiv hvq| wb‡æ G m¤ú‡K© Av‡jvPbv Kiv n‡jv− 
 (K) †cvlK Rxe Abymv‡i fvBivm wbæwjwLZ cÖKv‡ii n‡Z cv‡i| h_v− 
1|  Dw™¢` fvBivmt †h me fvBivm mvaviYZ Dw™¢` †`‡n eske„w× K‡i Ges †mLv‡b †ivM Drcv`b K‡i Zv‡`i‡K 

Dw™¢` fvBivm e‡j| †hgb- †Uvev‡Kv †gvRvBK fvBivm (TMV)| 
2|  cÖvYx fvBivmt †h me fvBivm mvaviYZ cÖvYx †`‡n eske„w× K‡i Ges †mLv‡b †ivM Drcv`b K‡i Zv‡`i‡K 

cÖvYx fvBivm e‡j| †hgb- Bbd¬y‡qÄv fvBivm| 
3|  e¨vK‡UwiIdvh& ev e¨vK‡Uwiqvi fvBivm t †h me fvBivm e¨vK‡Uwiqv‡K AvµgY K‡i Ges aŸsm K‡i 

Zv‡`i‡K e¨vK‡UwiIdvh& e‡j| †hgb- T2 e¨vK‡UwiIdvh&| 
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4|  mvqv‡bvdvh& t †h me fvBivm mvqv‡bve¨vK‡Uwiqv Z_v bxjvf meyR ˆkevj‡K AvµgY K‡i Zv‡`i‡K 
mvqv‡bvdvh& e‡j| 

5|  gvB‡Kvdvh& t †h me fvBivm QÎvK‡K AvµgY K‡i Zv‡`i‡K gvB‡Kvdvh& e‡j| 
6|  G¨vKwU‡bvdvh& t †h me fvBivm G¨vKwU‡bvgvBwmwUm‡K AvµgY K‡i Zv‡`i‡K G¨vKwU‡bvdvh& e‡j| 

(L) wbDwK¬K Gwm‡Wi aiY Abymv‡i fvBivm `ycÖKv‡ii n‡Z cv‡i| h_v− 
1|  DNA fvBivm t †h me fvBiv‡mi wbDwK¬K GwmW DNA (wW-Aw·ivB‡ev - wbDwK¬K GwmW) cÖK…wZi, Zviv 

DNA fvBivm bv‡g cwiwPZ| †hgb- T2 fvBivm I f¨vw·wbqv (†Mv-emš—) fvBivm| mvaviYZ cÖvYx fvBivm 
I e¨vK‡UwiIdvh&mg‚n DNA fvBivm| 

2|  RNA fvBivm t †h me fvBiv‡mi wbDwK¬K GwmW RNA (ivB‡iv- wbDwK¬K GwmW) cÖK…wZi, Zviv RNA 

fvBivm bv‡g cwiwPZ| †hgb- †Uvev‡Kv †gvRvBK fvBivm (TMV), wUcyjv BwiwW‡m›U fvBivm (TIV) 

BZ¨vw`| mvaviYZ Dw™¢` fvBivmmg~n RNA fvBivm| 

(M) †cvlK †`‡n Avµvš— wUmy¨ ev Kjv wfwËK fvBivm wbæwjwLZ cÖKv‡i n‡Z cv‡i| h_v− 
1|  WvigvUªwcK t G me fvBivm Pg© ev Z¡K AvµgY K‡i| †hgb- nvg, emš—, nvwc©m BZ¨vw` fvBivm| 
2|  wbD‡ivUªwcK t G me fvBivm øvqy AvµgY K‡i| †hgb- Gb‡mdvjvBwUm fvBivm| 
3|  wW‡m‡ivUªwcK t G me fvBivm †`nvf¨š—‡ii †Kvl AvµgY K‡i| †hgb- cxZR¡i I †ncvUvBwUm fvBivm| 
4|  c¨vbUªwcKt G me fvBivm GKvwaK wUmy¨ ev Kjv AvµgY K‡i| †hgb- †Ws¸fvBivm| 
5|  wewea t AviI Ab¨vb¨ ai‡bi fvBivm i‡q‡Q| †hgb- gv¯úm, Bbd¬y‡qÄv, mw`©R¡i BZ¨vw` fvBivm| 

mvims‡¶c 

• fvBiv‡m Rxe I Ro Dfq ai‡bi ˆewkó¨ cwijw¶Z nq| GRb¨ A‡b‡K fvBivm‡K ÒRo I Rxe‡bi 
ga¨Kvi †hvMm~ÎÓ e‡j AwfwnZ K‡ib| 

• fvBivm‡K wewfbœ ˆewk‡ó¨i Dci wfwË K‡i †kªYxweb¨vm Kiv hvq| h_v- 
- †cvlK Rxe Abymv‡i| 
- wbDwK¬K Gwm‡Wi aiY Abymv‡i| 
- †cvlK †`‡n Avµvš— wUmy¨ ev Kjv wfwËK| 

cv‡VvËi g~j¨vqb- 2 
mwVK DË‡i cv‡k wUK wPý (√) w`b| 
1|  Dw™¢` fvBiv‡m mvaviYZ †Kvb ai‡bi wbDwK¬K GwmW _v‡K ? 
 K. DNA  L. RNA 

 M. DNA I RNA  N. DNA ev RNA 

2|  wbDwK¬K Gwm‡Wi Dci wfwË K‡i fvBivm KZ cÖKvi? 
 K. `yB  L. wZb 
 M. GK  N. Pvi 

3|  †Uvev‡Kv †gvRvBK fvBiv‡mi AvqZb KZ? 
 K. 200×15 wgwjgvBµb  L. 300×15 wgwjgvBµb 
 M. 250×18 wgwjgvBµb  N. 300×18 wgwjgvBµb 

4|  cÖvYx fvBiv‡m mvaviYZ †Kvb ai‡bi wbDwK¬K GwmW _v‡K? 
 K. RNA  L. DNA I RNA 

 M. DNA  N. DNA ev RNA 
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cvV- 3 t fvBivm t msL¨ve„w× I A_©‰bwZK ¸i“Z¡  
G cvV Aa¨qb †k‡l Avcwb 
• fvBiv‡mi msL¨ve„w× eY©bv Ki‡Z cvi‡eb| 
• fvBiv‡mi DcKvwiZv I AcKvwiZv e¨vL¨v Ki‡Z cvi‡eb| 

fvBiv‡mi msL¨ve„w× 
Replication of Viruses 
fvBivm AZ¨š— ¶z`ª Ges MVb cÖK…wZi w`K †_‡K G‡Z Ro I Rx‡ei Dfq ˆewkó¨B we`¨gvb| Rx‡ei †gŠwjK 
ˆewkó¨ msL¨ve„w× ev Rb‡bi ¶gZv fvBiv‡mI we`¨gvb| †h‡nZz ïaygvÎ ciRxex Ae¯’v‡Z †cvlK †`‡ni Af¨š—‡iB 
fvBivm eske„w× K‡i _v‡K †m‡n‡Zz G‡`i eske„w×i mwVK cÖwµqv Abyaveb Kiv AZ¨š— KwVb| weÁvbx‡`i AK¬vš— 
cwikªg I mvabvq T2 bvgK e¨vK‡UwiIdvh&wUi m¤^‡Ü †hUzKz Z_¨ msM„nxZ n‡q‡Q ZviB Av‡jv‡K fvBiv‡mi 
msL¨ve„w× cÖwµqv m¤^‡Ü wKQyUv aviYv Kiv hvq| 

AwaKvsk weÁvbx‡`i g‡Z fvBiv‡mi msL¨ve„w× cÖwµqv‡K cvuPwU ch©v‡q fvM Kiv hvq| h_v− 
(1) †cvlK †Kvl‡K we×KiY ev msµgY 
(2) fvBiv‡mi wbDwK¬K Gwm‡Wi cÖwZiƒc MV‡bi Rb¨ cÖ‡qvRbxq Dr‡mPK ms‡k−lY 
(3) fvBiv‡mi Dcv`vb¸wji ms‡k−lY 
(4) fvBivm Dcv`vb¸wji GKÎxKiY I c~Y©v½ fvBivm KYvi 

m„wó Ges 
(5) †cvlK-‡Kvl †_‡K cwiYZ fvBiv‡mi wb®ŒgY ev jvBwmm| 

(1) †cvlK †Kvl‡K we×KiY ev 
msµgY 

fvBivm Gi †jR I ¯úk©K Zš‘i mvnv‡h¨ †cvlK e¨vK‡Uwiqvi 

(Escherichia coli) †Kvl cÖvPx‡i AvU‡K hvq| fvBivmwUi 
†j‡Ri gv_v †h ¯’v‡b e¨vK‡Uwiqv †KvlcÖvPxi ¯úk© K‡i †m 
¯’v‡b wKQy Dr‡mP‡Ki (enzymes) Avwef©ve nq Ges Gi d‡j 
†KvlcÖvPx‡i GKwU wQ`ª m„wó nq| GB wQ‡`ªi ga¨ w`‡q fvBivm 
wbDwK¬K GwmW (DNA) †cvlK †Kv‡l cÖ‡ek K‡i Ges 
fvBiv‡mi K¨vcwmW ev †cÖvwUb AveiYwU †cvlK †Kv‡li 
evB‡iB †_‡K hvq| 

(2) fvBiv‡mi wbDwK¬K Gwm‡Wi cÖwZiƒc Drcv`‡bi Rb¨ 
cÖ‡qvRbxq Dr‡mP‡Ki ms‡k−lY  

†cvlK †Kv‡li (e¨vK‡Uwiqvi) mvB‡Uvc−vR‡g fvBiv‡mi 
wbDwK¬K Gwm‡Wi Dcw¯’wZi m‡½ m‡½ bZzb Dr‡mP‡Ki 
Avwef©v‡ei d‡j †cvlK †Kv‡li †µv‡gv‡Rvg wew”Qbœ n‡q hvq| 
ZLb fvBiv‡mi wbDwK¬K GwmW †cvlK †Kv‡li KZ©„Z¡ MÖnY 
K‡i| 

 

 

wPÎ 2.4 t T2 e¨vK‡UwiIdv‡Ri msL¨ve„w× 
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(3) fvBiv‡mi Dcv`vb¸wji ms‡k−lY 
G ch©vqwU‡K fvBivm Dcv`vb¸wji cÖwZwjwc MVb ch©vq wn‡m‡eI AvL¨vwqZ Kiv hvq| G‡¶‡Î fvBiv‡mi wbDwK¬K 
Gwm‡Wi wb‡`©kµ‡g c„_K c„_Kfv‡e GKw`‡K wbDwK¬K Gwm‡Wi cÖwZwjwc Aci w`‡K †cÖvwUb AveiY ˆZix n‡Z 
_v‡K| 

(4) fvBivm Dcv`vb¸wji GKÎxKiY I c~Y©v½ fvBivm KYv m„wó  
fvBivm Dcv`vb¸wji cÖwZwjwc MVb mgvß nevi mv‡_ mv‡_ G ch©v‡q fvBivm Dcv`vb¸wji GKÎxKiY ïi“ nq| 
wbDwK¬K Gwm‡Wi GK GKwU cÖwZwjwc GK GKwU †cÖvwUb AveiY w`‡q Ave„Z nq Ges Df‡qi d‡j GK GKwU bZzb 
c~Y©v½ fvBivm Kbvi m„wó nq| 

(5) †cvlK-‡Kvl †_‡K cwiYZ fvBiv‡mi wb®ŒgY ev jvBwmm  
bZzb m„ó AcZ¨ fvBivm¸wj cÖ‡qvRbxq mg‡qi e¨eav‡b cwiYwZ jvf K‡i| cwiYZ fvBiv‡mi msL¨vwa‡K¨i Kvi‡Y 
†cvlK †Kv‡li cÖvPxi weMwjZ ev we`xY© nq| d‡j fvBivm¸wj †cvlK †Kvl †_‡K gy³ nq| GUv‡K jvBwmm ch©vq 
e‡j| 

fvBiv‡mi A_©‰bwZK ¸i“Z¡  
Economic importance of viruses 
gvbylmn Ab¨vb¨ cÖvYx I Dw™¢`-‡`‡n fvBivm bvbvwea †ivM Drcbœ K‡i _v‡K| fvBivm Avµg‡Yi d‡j gvby‡li 
AÜZ¡, c½yZ¡ ev AKvjg„Zz¨I n‡Z cv‡i| Z‡e fvBivm gvbylmn Ab¨vb¨ cÖvYxi A‡bK DcKvi K‡i _v‡K| wKš‘ 
Zzjbvg~jKfv‡e fvBivm gvby‡li hZbv DcKvi K‡i _v‡K Zv A‡c¶v AwaK AcKvi K‡i _v‡K| wb‡P fvBiv‡mi 
DcKvixZv I AcKvixZv D‡j−L Kiv n‡jv−  

fvBiv‡mi AcKvwiZv  
fvBivm Dw™¢`, cÖvYx I gvbeKz‡ji A‡bK ¶wZ K‡i _v‡K| h_v− 
1| gvby‡li †ivM t fvBivm gvby‡li emš—, nvg, †cvwjI, RjvZsK, Bbd¬y‡qÄv, nvwc©m, fvBivm †ncvUvBwUm cÖf…wZ 
gvivZ¡K †ivM m„wó K‡i _v‡K| 
2| gvby‡li Ab¨vb¨ †ivM t gvby‡li me©v‡c¶v AvZsK m„wóKvix eûj Av‡jvwPZ GBWm& (AIDS=Acquired 

Immune Deficiency Syndrome) Gi Rb¨ fvBivmB `vqx| HIV (Human Immuno deficiency 

Virus) w`‡q GBWm& n‡q _v‡K| HIV w`‡q Avµvš— †ivMxi kix‡i †ivM cÖwZ‡iva ¶gZv †ivc cvq| d‡j g„Zz¨ 
AeavwiZ nq| 
3| M„ncvwjZ cïi †ivM t Mi“i emš—; Mi“, †fov, QvMj, k~Ki, gwnl BZ¨vw` cÖvYxi ÒdzU G¨vÛ gvD_Ó †ivM A_©vr 
G‡`i cv I gy‡Li we‡kl ¶Z‡ivM fvBivm w`‡q n‡q _v‡K| GQvov KzKzi I weov‡ji RjvZ¼ †ivM fvBivm w`‡q 
n‡q _v‡K| 
4| Dw™¢‡`i †ivM t wewfbœ Dw™¢‡`i †gvRvBK †ivM, wjd‡ivj (cvZv KyPKv‡bv †ivM), eywkó¨v›U, av‡bi Uzs‡MÖv †ivM 
BZ¨vw` cÖvq 300 ai‡bi †ivM fvBivm w`‡q n‡q _v‡K| 
5| e¨vK‡Uwiqv aŸsm t gvby‡li DcKvix wKQy e¨vK‡Uwiqv‡K fvBivm aŸsm K‡i| 
6| B‡evjv fvBivm t 1976 Ges 1979 mv‡j GB fvBivm m„ó gnvgvix‡Z Rvqv‡i Ges my`v‡b kZ kZ †jvK gviv 
hvq| G fvBiv‡m Avµvš— e¨w³‡`i g„Zz¨i nvi kZKiv 90 fvM| 
wb‡P K‡qKwU fvBivm †iv‡Mi bvg, †cvlK †`n Ges mswk−ó fvBiv‡mi bvg †`Iqv n‡jv− 

†iv‡Mi bvg †cvlK †`n fvBivm 
GBWm& (j¶Y mgwó) gvbyl HIV 

? gvbyl B‡evjv 
emš— gvbyl †fwiIjv 
nvg gvbyl i“weIjv 

Rvg©vbx nvg gvbyl i“‡ejv 
†cvwjIgvBjvBwUm gvbyl †cvwjI fvBivm 
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BDwbU ỳB 26  

†iv‡Mi bvg †cvlK †`n fvBivm 
Bbd¬y‡qÄv gvbyl Bbd¬y‡qÄv fvBivm 

nvwc©m gvbyl nvwc©m wmg‡c−· 
fvBivj †ncvUvBwUm gvbyl †ncvUvBwUm-we-fvBivm 

†Mvemš— Mi“  f¨vK&wmwbqv 
dzU GÛ gvD_ Mi“, †fov, QvMj, k~Ki dzU GÛ gvD_ fvBivm 

†gvRvBK ZvgvK Zvgv‡Ki †gvRvBK fvBivm (TMV) 
eywkóv›U  U‡g‡Uv U‡g‡Uv eywkó¨v›U fvBivm 

cxZ  kvjMg Uviwbc B‡qv‡jv fvBivm 
†gvRvBK  wkg, kmv BZ¨vw` †gvRvBK fvBivm 

Uzs‡MÖv avb Uzs‡MÖv fvBivm 

fvBiv‡mi DcKvwiZv  
weÁvbxiv AK¬vš— cwikª‡gi gva¨‡g fvBivm‡K wewfbœfv‡e gvby‡li wKQy DcKv‡i Avb‡Z m¶g n‡q‡Qb| h_v- 
(1) cÖwZ‡laK cÖ¯‘Z t emš—, †cvwjI, RwÛm Ges RjvZsK †iv‡Mi cÖwZ‡laK wUKv fvBivm w`‡qB ˆZix Kiv nq| 
(2) RxbZË¡ I AvbweK Rxewe`¨vi M‡elYv t fvBivm‡K eZ©gv‡b eûj Av‡jvwPZ RxbZË¡ I AvbweK Rxewe`¨v ev 
†R‡bwUK †cÖv‡KŠk‡j-G evnK wn‡m‡e e¨envi Kiv n‡”Q| 
(3) †ivM cÖwZ‡iva t dvh& fvBivm e¨vK‡Uwiqv‡K aŸsm K‡i e¨vK‡Uwiqv RwbZ Avgvkq †ivM †_‡K gvbyl‡K i¶v 
K‡i| 
(4) †cvKvgvKo `gb t Aaybv cÖhyw³i nvwZqvi iƒ‡c KwZcq fvBivm e¨envi K‡i KwZcq ¶wZKi †cvKvgvKo I 
KxUcZ½ `gb m¤¢e n‡q‡Q| 
(5) weeZ©b msµvš— Z_¨ cÖgvY t Rxe m„wó cÖwµqv, Awfe¨w³ I µgweeZ©‡bi aviv m¤ú‡K© Ávbjvf Kivi PvweKvwV 
n‡jv fvBivm, †Kbbv fvBiv‡m Rxe I Ro Dfq ˆewkó¨B we`¨gvb| 
 

mvims‡¶c 

♦ Rx‡ei †gŠwjK ˆewkó¨ msL¨ve„w× ev Rb‡bi ¶gZv fvBiv‡mI we`¨gvb| AwaKvsk weÁvbx‡`i g‡Z 
fvBiv‡mi msL¨ve„w× cÖwµqv‡K cuvPwU ch©v‡q fvM Kiv hvq| 

♦ fvBivm gvbylmn Ab¨vb¨ Rx‡ei DcKvi I AcKvi `yUvB K‡i _v‡K| Z‡e fvBivm gvby‡li DcKv‡ii 
Zzjbvq AcKvi †ewk K‡i _v‡K| 

cv‡VvËi g~j¨vqb- 3 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  fvBiv‡mi msL¨ve„w× cÖwµqv‡K KqwU ch©v‡q fvM Kiv hvq? 
 K. QqwU  L. cuvPwU 
 M. mvZwU  N. PviwU 
2|  gvby‡li AIDS Gi Rb¨ †Kvb fvBivm `vqx? 
 K. HIV  L. B‡evjv 
 M. †fwiIjv  N. i“wefjv 
3|  B‡evjv fvBiv‡m Avµvš— †ivMxi g„Zz¨ nvi KZ? 
 K. kZKiv 70 fvM  L. kZKiv 80 fvM 
 M. kZKiv 90 fvM  N. kZKiv 95 fvM 
4|  fvBivm w`‡q av‡bi KZ ai‡bi †ivM n‡Z cv‡i? 
 K. 150 ai‡bi  L. 200 ai‡bi 
 M. 250 ai‡bi  N. 300 ai‡bi 
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cvV- 4 t e¨vK‡Uwiqv t Avwe®‹vi, bvgKiY †kªYxwefvM 
G cvV Aa¨qb †k‡l Avcwb 
♦ e¨vK‡Uwiqv wK Zv ej‡Z cvi‡eb| 
♦ e¨vK‡Uwiqv Avwe®‹vi eY©bv  Ki‡Z cvi‡eb| 
♦ e¨vK‡Uwiqvi †kªYxweb¨v‡mi ˆewkó¨ D‡j−L Ki‡Z cvi‡eb| 

e¨vK‡Uwiqv wK? 
e¨vK‡Uwiqv n‡jv mvaviYZ †K¬v‡ivwdjwenxb, cÖvK‡Kw›`ªK (hv‡`i wbDwK¬qvm myMwVZ bq) GK‡Kvlx AvYyex¶wYK 
(hv‡`i‡K AYyex¶Y hš¿ Qvov †`Lv hvq bv) Rxe| MvVwbK Dcv`vb I cywó c×wZi Rb¨ e¨vK‡Uwiqv‡K Dw™¢` ejv 
nq| 

e¨vK‡Uwiqvi Avwe®‹vi 
c„w_ex‡Z e¨vK‡Uwiqvi Aw¯—Z¡ eû c~e© n‡Z, wKš‘ AYyex¶Y hš¿ bv _vKvi Kvi‡Y G m¤ú‡K© D‡j−L‡hvM¨ wKQy Rvbv 
hvqwb| Z‡e e¨vK‡Uwiqv Avwe®‹vi m¤^‡Ü hZUzKz Rvbv hvq Zv‡Z e¨vK‡Uwi‡qvjRx I †c−v‡Uv-Ry‡qvjRxi RbK e‡j 
cwiwPZ A¨v›Uwb fb wjD‡qbûK (Antony Van Leeuwenhock)-Gi Wv‡qix e¨vK‡Uwiqv Avwe®‹v‡ii cÖ_g 
w`b¸wji mv¶¨ enb K‡i| njv‡Ûi †WU (Delft) kni wbevmx weÁvbx wjD‡qbûK 1675 Lªxóv‡ãi Ryb gv‡m Zvui 
Wv‡qix‡Z †h weeiY wj‡L‡Qb Zv‡Z Rvbv hvq H gv‡mi 9 Zvwi‡L wZwb GKwU cv‡Î wKQy e„wói cvwb a‡iwQ‡jb| 10 
Zvwi‡L wZwb Zvui ¯^n‡¯— wbwg©Z mij AYyex¶Y h‡š¿i gva¨‡g D³ cvwb‡Z wKQy Rxeš— e¯‘ Av‡Q e‡j g‡b K‡ib| 
wKš‘ †m¸‡jv GZ †QvU I msL¨vq GZ Aí wQj †h wZwb GUv‡K mZ¨ e‡j MÖnY Ki‡Z cv‡ibwb| c‡i 11B Ryb 
Zvwi‡L cybivq H cvwb wb‡q cix¶v K‡ib Ges AmsL¨ ¶z`ª AvK…wZi Rxe †`L‡Z cvb| wZwb G¸‡jvi bvg †`b 
¶z`ªcÖvYx ev Animacules| 1676 Lªxóv‡ãi 9B A‡±vei Zvwi‡L jÛ‡bi iqvj †mvmvBwU‡K †jLv wjD‡qb û‡Ki 
wPwV‡Z e¨vK‡Uwiqvi eY©bv cvIqv hvq| c‡i 1677 Lªxóv‡ãi 15B b‡f¤^i ievU© ûK (Robert Hooke) Ges 
wbqvgx MÖ� (Nehemiah Grew) gwiP wfRv‡bv cvwb cix¶v K‡i wjD‡qb û‡Ki Avwe®‹vi cÖgvY I mg_©b K‡ib| 

e¨vK‡Uwiqv bv‡gi e¨envi 
e¨vK‡Uwiqvg (Bacterium) kãwU MÖxK fvlv n‡Z DrcwË| 1829 Lªxóv‡ã Ehrenberg me© cÖ_g e¨vK‡Uwiqvg 
kãwU e¨envi K‡ib| e¨vK‡Uwiqvg (bacterium) k‡ãi A_© `Û (staff)| e¨vK‡Uwiqvg k‡ãi eûePb 
e¨vK‡Uwiqv (bacteria)| d«v‡Ýi weÁvbx jyB cv¯‘i (Louis Pasteur) Ges Rvg©vb weÁvbx ievU© KK (Robert 

Kock) cÖf…wZ weÁvbx‡`i M‡elYvq ¯^íÁvZ AYyRxe weÁvb AvaywbK AYyRxe weÁv‡b iƒcvš—wiZ n‡q‡Q| 

e¨vK‡Uwiqvi †kªYx wefvM 
wewfbœ weÁvbx e¨vK‡Uwiqv‡K wewfbœ ˆewk‡ó¨i wfwË‡Z †hgb †Kv‡li AvK…wZMZ cv_©K¨, ˆRweK cÖwµqv, cywói 
wfbœZv, d«v‡Rjvi wewfbœZv, iÄb MÖn‡Yi ¶gZv, †¯úvi Drcv`b ¶gZv BZ¨vw` ˆewk‡ó¨i Dci wbf©i K‡i 
wewfbœfv‡e †kªYxweb¨vm K‡i‡Qb| wb‡æ e¨vK‡Uwiqvi wewfbœ cÖKvi †kªYxweb¨vm c×wZ ms‡¶‡c eY©bv Kiv n‡jv t 

(K) †Kv‡li AvK…wZMZ †kªYxweb¨vm 
AvK…wZ Abymv‡i e¨vK‡Uwiqv‡K Pvi cÖKv‡i wef³ Kiv nq| h_v- 
1| K°vm (Coccus) [eûeP‡b K°vB, pl. cocci] t †h me e¨vK‡Uwiqv †Kv‡li AvK…wZ cÖvq †MvjvKvi Zv‡`i‡K 
K°vm e‡j| K°vm e¨vK‡Uwiqv‡K Avevi wbæwjwLZfv‡e fvM Kiv nq t 
i)  gvB‡µvK°vm (Micrococcus) t G¸wj †MvjvKvi e¨vK‡Uwiqv Ges GKKfv‡e Ae¯’vb K‡i| D`vniY 

Micrococcus denitrificans| 
ii)  wW‡c−vK°vm (Diplococcus) t †MvjvK…wZ e¨vK‡Uwiqv, `ywU `ywU K‡i GK GK `‡j Ae¯’vb K‡i| D`vniY- 

Diplococcus pneumoniae 
iii)  †UUªvW (Tetrad) t G‡¶‡Î †MvjvK…wZ e¨vK‡Uwiqv PviwU K‡i GK GK `‡j Ae¯’vb K‡i| D`vniY 

Guffkya tetragena 

iv)  ÷¨vdvB‡jv K°vm (Staphylococcus) t G‡¶‡Î †MvjvK…wZ e¨vK‡Uwiqv A‡bK¸wj GK‡Î AwbqwgZ `‡j 
Ae¯’vb K‡i Ges `j¸wj †`L‡Z A‡bKUv Av½y‡ii †MvQvi gZ g‡b nq| D`vniY Staphylococcus 

aureus 
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v)  †÷ªc‡UvK°vm (Streptococcus) t G‡¶‡Î 
†MvjvK…wZ e¨vK‡Uwiqv cvkvcvwk Ae¯’vb K‡i 
GKwU gvjv ev Zm&exn&i gZ ˆZwi K‡i| 
D`vniY- Streptococcus lactis 

vi)  mviwmbv (Sarcina) t G‡¶‡Î †MvjvK…wZi 
e¨vK‡Uwiqv GK‡Î mgvb mgvb ˆ`N©¨, cÖ¯’ I 
D”PZv wewkó GKwU Nb Z‡ji gZ MVb K‡i| 
D`vniY Sarcina aurantiaca. 

 

wPÎ 2.5 t  wewfbœ cÖKv‡ii e¨vK‡Uwiqv 
 K) gvB‡µvK°vm, (L) wW‡c−vK°vm, (M) †÷ªc‡UvK°vm  

(N) ÷¨vdvB‡jv K°vm Ges (O) mviwmbv 

2| e¨vwmjvm (Bacillus) eûeP‡b e¨vwmwj pl. Bacilli] t †ejybvKvi ev `ÛvK…wZi †Kvl wewkó e¨vK‡Uwiqv‡K 
e¨vwmjvm e‡j| D`vniY Bacillus subtilis, B. ulbus, B. aureus, B. licheniformis, B. anthracis 
BZ¨vw`| 

3| ¯úvBwijvg (Spirillum) [eûeP‡b ¯úvBwijv, pl. spirilla] t mwc©jvKv‡i KzÛwjZ ev c¨vuPv‡bv AvK…wZi 
†Kvl wewkó e¨vK‡Uwiqv‡K ¯úvBwijvg e‡j| 

D`vniY- Spirillum volutans, S. minus, 
T. reponema pallidum BZøvw`| 

4| fvBweªI ev Kgv (Comma) t mvgvb¨ 
evuKv ev Kgv AvK…wZi e¨vK‡Uwiqv‡K Kgv e‡j| 
D`vniY - Vibrio cholerae| 
 

wPÎ 2.6 t  wewfbœ AvK…wZi e¨vK‡Uwiqv t (K) e¨vwmjvm L) Kgv 
M) ¯úvBwijvg Ges N) ¯úvB‡ivwKwU 

L) Aw·‡Rb wbf©ikxjZv wfwËK †kªYxwefvM t Aw·‡Rb Gi wbf©ikxjZvi Dci wfwË K‡i e¨vK‡Uwiqv‡K mvaviYZ 
cvuPfv‡M fvM Kiv †h‡Z cv‡i| h_v− 
1| evqexq e¨vK‡Uwiqv (Aerobic bacteria) t G me e¨vK‡Uwiqv Aw·‡R‡bi Dcw¯’wZ Qvov evuP‡Z cv‡i bv| 
D`vniY Bacillus subtilis| 

2| Aevqexq e¨vK‡Uwiqv (Anaerobic bacteria) t G me e¨vK‡Uwiqv Aw·‡R‡bi Dcw¯’wZ mn¨ Ki‡Z cv‡i bv 
A_©vr Giv Aw·‡R‡bi Abycw¯’wZ‡Z evuP‡Z cv‡i| D`vniY - Clostridium tetani|  

3| myweavev`x evqexq e¨vK‡Uwiqv (Facultative aerobic bacteria) t G me e¨vK‡Uwiqv mvaviYZ 
Aw·‡R‡bi Dcw¯’wZ‡Z fvjfv‡e †eu‡P _v‡K, Z‡e, Aw·‡R‡bi Abycw¯’wZ‡Z g‡i hvq bv| 
4| myweavev`x Aevqexq e¨vK‡Uwiqv (Facultative anaerobic bacteria) t G me e¨vK‡Uwiqv mvaviYZ 
Aw·‡R‡bi Dcw¯’wZ‡Z fvjfv‡e †eu‡P _v‡K, Z‡e Aw·‡R‡bi Abycw¯’wZ‡ZI Rb¥v‡Z cv‡i| 
5| AYyevqexq e¨vK‡Uwiqv (Micro-aerophilic) t Gme e¨vK‡Uwiqv mvgvb¨ cwigvY Aw·‡R‡bi Dcw¯’wZ‡Z 
†eu‡P _vK‡Z cv‡i, Z‡e, AwaK Aw·‡R‡bi Dcw¯’wZ‡Z gviv hvq| 

(M) ZvcgvÎv mnbkxjZv wfwËK †kªYxwefvM 
¯^vfvweKfv‡e †eu‡P _vKvi Rb¨ cÖ‡qvRbxq ZvcgvÎvi Dci wbf©i K‡i e¨vK‡Uwiqv‡K mvaviYZ wZbfv‡M fvM Kiv 
hvq| h_v- 
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1| Dò Zvc mn¨Kvix e¨vK‡Uwiqv (Thermophilic bacteria) t G me e¨vK‡Uwiqvi ¯^vfvweK ea©‡bi 

(optimal growth) Rb¨ 45-60 wWMÖx †mw›U‡MÖW ZvcgvÎv cÖ‡qvRb| 

2| ga¨g Zvc mn¨Kvix e¨vK‡Uwiqv (Mesophilic bacteria) t G me e¨vK‡Uwiqvi cwiwgZ ea©b nq 30-45 
wWMÖx †mw›Uª‡MÖW ZvcgvÎvq| 

3| wbæ Zvc mn¨Kvix e¨vK‡Uwiqv (Psychrophilic bacteria) t G me e¨vK‡Uwiqvi cwiwgZ ea©‡bi Rb¨ 
cÖ‡qvRb 0-5 wWMÖx †mw›Uª‡MÖW ZvcgvÎv| Z‡e G ai‡bi wKQy wKQy e¨vK‡Uwiqv 20 wWMÖx †mw›U‡MÖW ZvcgvÎv‡ZI 
Rb¥v‡Z cv‡i| 

(N) cywó wfwËK †kªYxwefvM 
cywó mvab cÖwµqvi Dci wfwË K‡i e¨vK‡Uwiqv‡K cÖavYZ wZb fv‡M fvM Kiv nq- 
1| ¯^‡fvRx e¨vK‡Uwiqv (Autotrophic bacteria) t †h me e¨vK‡Uwiqv wb‡R‡`i Lv`¨ wb‡Riv cÖ¯‘Z Ki‡Z 
m¶g Zv‡`i‡K ¯^‡fvRx e¨vK‡Uwiqv e‡j| 
¯^‡fvRx e¨vK‡Uwiqv‡K `yfv‡e fvM Kiv †h‡Z cv‡i| 

i) d‡Uvwmb‡_wUK e¨vK‡Uwiqv (Photosynthetic bacteria) t G me e¨vK‡Uwiqv Lv`¨ ˆZixi Rb¨ Av‡jvK 
kw³ e¨envi K‡i| G me e¨vK‡Uwiqvi †Kv‡l e¨vK‡Uwi‡qv‡K¬v‡ivwdj (bacteriochlorophyll) Av‡Q hv Ab¨vb¨ 
Dw™¢‡`i †K¬v‡ivwdj †_‡K wfbœ| 
ii) †K‡gvwmb‡_wUK e¨vK‡Uwiqv (Chemosynthetic bacteria) t G me ¯^‡fvRx e¨vK‡Uwiqv Lv`¨ ˆZixi Rb¨ 
cÖ‡qvRbxq kw³ KwZcq ivmvqwbK `ªe¨ Rvi‡Yi gva¨‡g msMÖn K‡i| 
2| ciRxex e¨vK‡Uwiqv (Parasitic bacteria) t †h me e¨vK‡Uwiqv RxweZ Dw™¢` ev RxweZ cÖvYx‡`‡n evm K‡i 
Ges H mg¯— †`n n‡Z cywó`ªe¨ msMÖn K‡i Zv‡`i‡K ciRxex ev c¨vivmvBwUK e¨vK‡Uwiqv e‡j| 
3| g„ZRxex e¨vK‡Uwiqv (Saprophytic bacteria) t †h me e¨vK‡Uwiqv g„Z Dw™¢`, g„Z cÖvYx A_ev Ab¨ †Kvb 
ˆRweK c`v_© n‡Z cywó`ªe¨ msMÖn K‡i Zv‡`i‡K g„ZRxex ev m¨v‡d«vdvBwUK e¨vK‡Uwiqv e‡j| 

(O) iÄb wewµqv wfwËK †kªYxwefvM 
G c×wZ Abymv‡i e¨vK‡Uwiqv‡K `yfv‡e fvM Kiv hvq| h_v− 
1| MÖvg cwRwUf e¨vK‡Uwiqv (Gram positive bacteria) t MÖvg c×wZi Avwe®‹viK wµwðqvb MÖvg 
(Christian Gram) †`wL‡qwQ‡jb, †h me e¨vK‡Uwiqv‡K K…÷¨vj fv‡qv‡jU I Av‡qvwWb mn‡hv‡M is K‡i c‡i 
w¯úwi‡U ay‡q †dj‡j K…ó¨vj fv‡qv‡j‡Ui is a‡i iv‡L Zv‡`i‡K MÖvg cwRwUf e¨vK‡Uwiqv e‡j| D`vniY- 
Staphylococcus, Streptococcus BZ¨vw`| 
2| MÖvg †b‡MwUf e¨vK‡Uwiqv (Gram negetive bacteria) t †h me e¨vK‡Uwiqv‡K K…ó¨vj fv‡qv‡jU Ges 
Av‡qvwWb mn‡hv‡M is K‡i, c‡i w¯úwi‡U ay‡q †dj‡j K…ó¨vj fv‡qv‡j‡Ui is nvwi‡q †d‡j Ges c‡i 
gviwKD‡iv‡µvg, m¨vdivwbb ev Kve©b dzKwmb w`‡q is Ki‡j jvj is aviY K‡i Zv‡`i‡K MÖvg †b‡MwUf 
e¨vK‡Uwiqv e‡j D`vniY Gonococcus, Pseudomonas BZ¨vw`| 
(P) †¯úvi Drcv`b ¶gZv wfwËK †kªYxwefvM 
†¯úvi Drcv`b ¶gZvi Dci wfwË K‡i e¨vK‡Uwiqv‡K wbæwjwLZ fv‡M fvM Kiv nq- 
1| †¯úvi Drcv`K e¨vK‡Uwiqv (Spore forming bacteria) t G me e¨vK‡Uwiqv †¯úvi Drcv`b Ki‡Z 
cv‡i| D`vniY- Bacillus. 
2| †¯úvi Abyrcv`K e¨vK‡Uwiqv (Spore nonforming bacteria) t G me e¨vK‡Uwiqv †¯úvi Drcv`b 
Ki‡Z cv‡i bv| D`vniY - Coccus.  

(Q) d¬v‡Rjv wfwËK †kªYxwefvM 
e¨vK‡Uwiqv †Kv‡l d¬v‡Rjvi Dcw¯’wZ Abycw¯’wZ, msL¨v I Ae¯’v‡bi Dci wbf©i K‡i e¨vK‡Uwiqv‡K cvuP fv‡M fvM 
Kiv hvq| h_v- 

1| G¨vUªvBKvm e¨vK‡Uwiqv (Atrichous bactria) t e¨vK‡Uwiqv‡Z †KvbI d¬v‡Rjv bv _vK‡j Zv‡K G¨vUªvBKvm 
e‡j| mvaviYZ K°vm RvZxq e¨vK‡Uwiqv GiKg nq| D`vniY- Micrococcus 
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BDwbU ỳB 30  

2| g‡bvUªvBKvm e¨vK‡Uwiqv (Monotrichous bacteria) t †h me e¨vK‡Uwiqvi GK cÖv‡š— GKwU gvÎ 
d¬v‡Rjvg _v‡K, Zv‡`i‡K g‡bvUªvBKvm e¨vK‡Uwiqv e‡j| D`vniY- Pseudomonas 

3| G¨vgwdUªvBKvm e¨vK‡Uwiqv (Amphitrichous bactria) t †h me e¨vK‡Uwiqvi `ycÖv‡š— d¬v‡Rjv mshy³ 
_v‡K Zv‡`i‡K G¨vgwdUªvBKvm e¨vK‡Uwiqv e‡j| D`vniY- Chromobacterium violaceum, Spirillum 
serpantans BZ¨vw`| 

4| j‡dvUªvBKvm e¨vK‡Uwiqv (Lophotrichous bacteria) t †h me e¨vK‡Uwiqvi GK cÖv‡š— GK ¸”Q d¬v‡Rjv 
_v‡K, Zv‡`i‡K j‡dvUªvBKvm e¨vK‡Uwiqv e‡j| D`vniY- Pseudomonas 
5| †cwiUªvBKvm e¨vK‡Uwiqv (Peritrichous 

bacteria) t e¨vK‡Uwiqv †Kv‡li Pvi cv‡k 
d¬v‡Rjv _vK‡j Zv‡`i‡K †cwiUªvBKvm 
e¨vK‡Uwiqv e‡j| D`vniY- Salmonella 

typhosa 
 

wPÎ 2.7 t  e¨vK‡Uwiqv †Kv‡l d¬v‡Rjvi Dcw¯’wZ ev Abycw¯’wZ K) G¨vUªvBKvm 
L) g‡bvUªvBKvm M) j‡dvUªvBKvm N) G¨vgwdUªvBKvm O) †cwiUªvBKvm 

 

mvims‡¶c 

♦ e¨vK‡Uwiqv n‡jv mvaviYZ †K¬v‡ivwdjwenxb cÖvK‡Kw›`ªK, GK‡Kvlx AvYyex¶wYK Rxe| 
♦ A¨v›Uwb fb wjD‡qbûK-‡K e¨vK‡Uwi‡qvjRxi RbK ejv nq| 
♦ e¨vK‡Uwiqv kãwU me© cÖ_g e¨envi K‡ib G‡ibevM©| 
♦ e¨vK‡Uwiqv †Kv‡li AvK…wZMZ cv_©K¨, ˆRweK cÖwµqv, cywói wfbœZv, d¬v‡Rjvi wewfbœZv, iÄb MÖn‡bi 

¶gZv, †¯úvi Drcv`b ¶gZv BZ¨vw` wewfbœ ˆewk‡ó¨i Dci wfwË K‡i wewfbœ weÁvbx e¨vK‡Uwiqv‡K 
wewfbœfv‡e fvM K‡i‡Qb| 

cv‡VvËi g~j¨vqb- 4 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  e¨vK‡UvwiIjRxi RbK Kv‡K ejv nq? 
 K. jyB cv¯‘i  L. A¨v›Uwb fb wjD‡qb ûK 
 M. IqvKm&g¨vb  N. ¯ú¨vjvÄvbx 
2|  e¨vK‡Uwiqv k‡ãi A_©? 
 K. †MvjvK…wZ  L. c¨vuPv‡bv AvK…wZ 
 M. `Û  N. Kgv AvK…wZ 
3|  iÄb wfwËK †kªYxwefvM Abymv‡i e¨vK‡Uwiqv KZ cÖKvi? 
 K. `yB  L. wZb 
 M. Pvi  N. cvuP 
4|  AvK…wZMZ †kªYxwefvM Abyhvqx e¨vK‡Uwiqv KZ cÖKvi? 
 K. `yB  L. wZb 
 M. cvuP  N. Pvi 
5|  †g‡mvwdwjK e¨vK‡Uwiqvi Dchy³ ZvcgvÎv KZ? 
 K. 30-45 wWMÖx †m.  L. 24-30 wWMÖx †m. 
 M. 20-30 wWMÖx †m.  N. 30-50 wWMÖx †m. 
6|  G¨vUªvBKvm e¨vK‡Uwiqv‡Z KqwU d¬v‡Rjvg _v‡K? 
 K. `yB  L. k~b¨ 
 M. wZb  N. Pvi 
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cvV- 5 t e¨vK‡Uwiqv t MVb I cÖRbb 
G cvV Aa¨qb †k‡l Avcwb 
♦ e¨vK‡Uwiqvi MVb eY©bv Ki‡Z cvi‡eb| 
♦ e¨vK‡Uwiqvi msL¨ve„w× cÖwµqv Av‡jvPbv Ki‡Z cvi‡eb| 

e¨vK‡Uwiqv †Kv‡li MVb 
wewfbœ RvZxq e¨vK‡Uwiqv †Kv‡li MVb wewfbœ cÖKvi| GLv‡b GKwU Av`k© e¨vK‡Uwiqv †Kv‡li MVb eY©bv Kiv nj| 

1| d¬v‡Rjv t e¨vK‡Uwiqv †Kv‡li g‡a¨ Drcbœ n‡q GK ai‡bi †cªv‡Uvc−vRg MwVZ m~ÎvK…wZi Dcv½ †KvlcÖvPxi †f` 
K‡i †ewi‡q Av‡m| G‡K d¬v‡Rjvg (eûeP‡b d¬v‡Rjv) e‡j| d¬v‡Rjvi mvnv‡h¨ e¨vK‡Uwiqv Zij gva¨‡g Pjv‡div 
K‡i| d¬v‡Rjv A‡c¶v LvU I k³ Dcv½‡K wdgeªx e‡j| e¨vK‡Uwiqv‡K †Kvb wKQyi mv‡_ AvU‡K _vK‡Z wdgeªx 
mnvqZv K‡i| 

2| K¨vcmyj t K¨vcmyj, cwjm¨vKvivBW ev cwj‡ccUvBW w`‡q MwVZ GKwU ¯—i, hv e¨vK‡Uwiqv †Kv‡li evB‡ii 
w`‡K _v‡K| G ¯—i‡K úvBg ¯—iI ejv nq| †Kvb †Kvb mgq K¨vcmyj AZ¨š— cyi“ Avei‡Yi m„wó K‡i Ges 
e¨vK‡Uwiqv‡K cÖwZK‚j Ae¯’v n‡Z i¶v K‡i| Z‡e me e¨vK‡Uwiqvq G ¯—iwU _v‡K bv| 

3| †KvlcÖvPxi t K¨vcmy‡ji bx‡P †KvlcÖvPxi Aew¯’Z| GUv †cÖvwUb, wjwcW I cwim¨vKvivBW w`‡q MwVZ| 
†KvlcÖvPxi mvaviYZ 10-25 mµ (wgwjgvBµb) cyi“ n‡Z cv‡i| e¨vK‡Uwiqv †Kv‡li kZKiv 10-40 fvM IRb 
Zvi cÖvPx‡ii, GUv e¨vK‡Uwiqv 
†Kv‡li wbw`©ó AvKvi I `„pZv `vb 
K‡i| †KvlcÖvPx‡i cÖvq 1 mµ 
e¨vmwewkó A‡bK¸‡jv †QvU †QvU 
wQ`ª Av‡Q| G mg¯— wQ‡`ªi ga¨ w`‡q 
ivmvqwbK c`v_©mg~n PjvPj K‡i| 

4|  mvB‡›Uvc−vRwgK †gg‡eªb t †Kvl 
cÖvPx‡ii bx‡P  mvB‡Uvc−vRwgK †gg‡eªb 
Aew¯’Z| GUv †cÖvwUb I wjwcW 
w`‡q MwVZ Ges †Kvl-cÖvPxi n‡Z 
wfbœ| G ¯—‡i A‡bK GbRvBg 
Av‡Q| †Kvb †Kvb e¨vK‡Uwiqv 
†Kv‡li mvB‡Uvc−vRwgK †gg‡eªb ¯—
iwU‡Z c‡K‡Ui gZ LvuR †`Lv hvq| 
G‡K †g‡mv‡Rvg e‡j| 

5| mvB‡Uvc−vRg t mvB‡Uvc−vRwgK 
†gg‡eªb w`‡q cwi‡ewóZ Ae¯’vq 
mvB‡Uvc−vRg Aew¯’Z| GwU 
mvaviYZ eY©nxb| G‡Z mwÂZ Lv`¨ 
wn‡m‡e †k¦Zmvi, M−vB‡Kv‡Rb, 
fwjDwUb BZ¨vw` Dcw¯’wZi d‡j 
mvB‡Uvc−vRg `vbv`vi e‡j g‡b nq| 
e¨vK‡Uwiqvi mvB‡Uvc−vR‡g wew¶ß 
Ae¯’vq †h mg¯— c`v_© †`Lv hvq, 
†m¸wj nj− 
 

wPÎ 2.8 t GKwU mvwe©K e¨vK‡Uwiqv †Kvl (AvswkK †Qw`Z `„k¨) 
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K) ivB‡ev‡Rvg t mvB‡Uvc−vR‡g wew¶ß Ae¯’vq AZ¨š— ¶z`ª, cÖvq †MvjvKvi †h mg¯— dvucv c`v_© †`Lv hvq †m¸wj 
ivB‡ev‡Rvg bv‡g cwiwPZ| cÖwZwU ivB‡ev‡Rvg RNA I †cÖvwUb w`‡q MwVZ| †cÖvwUb ms‡k−lYB Gi cÖavb KvR| 
L) †µvg¨v‡Uv‡dvi t wKQy wKQy e¨vK‡Uwiqvi mvB‡Uvc−vR‡g meyR I jvj‡P a~mi e‡Y©i iÄK c`v_© wew¶ß Ae¯’vq 
_v‡K| Gme iÄK c`v_© e¨vK‡Uwiqvi mv‡jvKms‡k−l‡Y mvnvh¨ K‡i| GwU ïaygvÎ mv‡jvKms‡k−lYKvix e¨vK‡Uwiqv 
mg~‡n †`Lv hvq| 
M) MnŸi t e¨vK‡Uwiqvi mvB‡Uvc−vR‡g AZ¨š— ¶z`ª ¶z`ª MnŸi †`Lv hvq| MnŸi¸wj †Kvlim w`‡q c~Y© _v‡K| 
N) fwjDwUb t Zi“Y e¨vK‡Uwiqvi mvB‡Uvc−vR‡g ¶z`ª ¶z`ª `vbvi AvKv‡i fwjDwUb _v‡K| cy‡iv‡bv †Kv‡l Gme 
fwjDwUb `vbv †Kvl MnŸ‡i ¯’vbvš—wiZ nq| 
6| wbDwK¬qvm t e¨vK‡Uwiqvi †Kv‡l †Kvb mymsMwVZ wbDwK¬qvm †bB| wbDwK¬qvi c`©v I wbDwK¬Ijvm e¨vK‡Uwiqv‡Z 
Abycw¯’Z Z‡e †Kv‡li cÖvq †K›`ª¯’‡j wbDwK¬I‡qW Aew¯’Z| GKwU `yB m~Î wewkó DNA w`‡q wbDwK¬I‡qW MwVZ| 
wbDwK¬qvi c`©v I wbDwK¬Ijv‡mi Abycw¯’wZi Rb¨ e¨vK‡Uwiqv‡K †c−v-K¨vwiIwUK (cÖvK‡Kw›`ªK) Rxe ejv nq|  
KwZcq e¨vK‡Uwiqv‡Z (†hgb- E. coli) wbDwK¬I‡qW QvovI AwZwi³ †QvU e„ËvKvi DNA _v‡K; G‡K c−vRwgW 

(plasmid) e‡j| c−vRwgWhy³ e¨vK‡Uwiqv †R‡bwUK cÖ‡KŠk‡j e¨envi Kiv nq| 

e¨vK‡Uwiqvi cÖRbb 
e¨vK‡Uwiqv mvaviYZ wØ-fvRb cÖwµqvq (binary fission) eske„w× K‡i _v‡K| GwU GKwU A‡hŠb cÖK…wZi Rbb| 
Z‡e G‡¶‡Î †Kvb cÖKvi †¯úvi 
Drcv`b nq bv e‡j G cÖwµqv‡K 
A½R Rbb (Vegetative 

reproduction) I ejv nq| wb‡P 
e¨vK‡Uwiqvi Rbb cÖwµqv m¤ú‡K© 
Av‡jvPbv Kiv n‡jv- 

1| wØ-fvRb cÖwµqv ev evBbvix 
wdkb (Binary fission) t wØ-
fvRb cÖwµqvB e¨vK‡Uwiqvi 
msL¨ve„w×i ¯^vfvweK I cÖavb 
Dcvq| GwU AZ¨š— mij I `ª“ZZg 
Rbb cÖwµqv| AvcvZ `„wó‡Z GwU 
AZ¨š— mnR cÖwµqv g‡b n‡jI 
RxevYywe` Knaysi (1951) Gi 
g‡Z G cÖwµqvwU wZbwU wbqwgZ I 
ch©vqµwgK av‡ci gva¨‡g N‡U- 

cÖ_gZ: e¨vK‡Uwiqv †Kv‡li 
gvSvgvwS RvqMvq Gi 
mvB‡Uvc−vRwgK †gg‡eªb wfZ‡ii 
w`‡K evo‡Z _v‡K Ges †Kw›`ªKv 
e¯‘wUI wef³ n‡Z _v‡K Ges GB 
mvB‡Uvc−vRwgK †gg‡eªb GKwÎZ 
n‡q †KvlwU‡K wØavwef³ K‡i| 
beMwVZ †Kvl `ywUi cÖ‡Z¨‡K 
†Kw›`ªKv e¯‘ jvf K‡i| 

wPÎ 2.9 t wØ-fvRb cÖwµqvq e¨vK‡Uwiqvi eske„w×| 

wØZxqZ: bZzb †Kvl `ywU c„_K fv‡e `ywU c~Y©v½ †Kv‡l cwiYZ nq| 
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Z…ZxqZ: bZzb m„ó c~Y©v½ †Kvl `ywU ùxwZ Pv‡ci (turgor pressure) d‡j ci¯úi n‡Z Avjv`v n‡q hvq Ges 
GKwU e¨vK‡Uwiqvg n‡Z `ywU e¨vK‡Uwiqvi m„wó nq| 
AbyK‚j cwi‡e‡k e¨vK‡Uwiqv‡Z wØ-fvRb cÖwµqv N‡U _v‡K| bZzb m„ó †Kvl `ywU wew”Qbœ nevi c~‡e© GwU Avevi 
wef³ n‡Z cv‡i Ges G Kvi‡YB wW‡c−vK°vm, †÷ª‡ÞvK°vm cÖf…wZi m„wó nq| Gai‡bi wefvR‡bi Rb¨ mvaviYZ 
20 †_‡K 30 wgwbU mgq e¨q nq| 

2| †hŠbRbb (Sexual reproduction) 

e¨vK‡Uwiqv‡Z †hŠb Rb‡bi nvi AZ¨š— Kg| 1946 Lªxóv‡ã †jWvievM© I †UUvg (Lederbers and Tetum) 

bvgK M‡elKØq Escherichia coli bvgK e¨vK‡Uwiqv‡Z me© cÖ_g †hŠb Rbb Avwe®‹vi K‡ib| e¨vK‡Uwiqv‡Z 
†hŠb Rbb cÖwµqv GKUz wfbœ ai‡bi| GLv‡b eskMZ welqK PwiÎvejxi wewbgq I cybwe©b¨vm NU‡jI e¨vK‡Uwiqvi 
msL¨ve„w× N‡U bv| 
e¨vK‡Uwiqv †Kvl¸‡jv n¨vc−‡qW (n)| e¨vK‡Uwiqvi G ai‡bi Rb‡bi Rb¨ wfbœ PwiÎ wewkó `ywU †Kv‡li cÖ‡qvRb| 
G‡`i GKwU `vZv †Kvl  (+)  (doner cell) Ges AciwU MÖwnZv †Kvl (-) (recipient cell) wn‡m‡e KvR K‡i| 
`vZv †Kvl I MÖwnZv †Kvl `ywU cvkvcvwk P‡j Av‡m Ges G‡`i g‡a¨ GKwU †mZzeÜb ev KbRy‡Mkb bvjx m„wó nq| 
G KbRy‡Mkb bvjxi ga¨ w`‡q `vZv †Kv‡li †µv‡gv‡Rvg MÖwnZv †Kv‡l cÖ‡ek Ki‡Z ïi“ K‡i| Z‡e mvaviYZ `vZv 
†Kv‡li m¤ú~Y© †µv‡gv‡Rvg MÖwnZv †Kv‡l ¯’vbvš—wiZ nevi c~‡e©B †Kvl `ywUi ms‡hvM wew”Qbœ n‡q hvq| Gi d‡j 
MÖwnZv †Kvl `vZv †Kv‡li AvswkK †µv‡gv‡Rvg jvf K‡i| AvswkK †µv‡gv‡Rvg jvf K‡i MÖwnZv †Kv‡l †h 
RvB‡MvU m„wó nq Zv AvswkK ev Am¤ú~Y© RvB‡MvU| G Am¤ú~Y© RvB‡MvU‡K †g‡ivRvB‡MvU (merozygote) e‡j| 
MÖwnZv †Kv‡li †g‡ivRvB‡Mv‡U `vZv †Kv‡li (+) †µv‡gv‡Rvg Ges MÖwnZv †Kv‡li (-) †µv‡gv‡Rv‡gi g‡a¨ 
wiKw¤^‡bkb ev As‡ki wewbgq N‡U Ges Giv cybwe©b¨vwmZ nq| AwZwi³ †µv‡gv‡Rvg wejyß nq| Gici MÖwnZv 
†KvlwU wØ-fvRb cÖwµqvq eske„w× K‡i| G cÖwµqvq PvwiwÎK ˆewk‡ó¨i wewbgq NU‡jI †Kvb ai‡bi msL¨ve„w× N‡U 
bv eis `vZv †KvlwU AvswkK †µv‡gv‡Rvg nvwi‡q AwP‡iB webó nevi m¤¢vebv _v‡K| 

†hŠb Rbb cÖwµqv QvovI `ªeYxq DNA-Gi mvnv‡h¨ (hv‡K UªvÝd‡g©kb cÖwµqv e‡j), fvBiv‡mi gva¨‡g (hv‡K 
UªvÝWvKkb cÖwµqv e‡j) I c−vRwgW bvgK we‡kl GK cÖKvi e¯‘i mvnv‡h¨ e¨vK‡Uwiqv‡Z PvwiwÎK ¸Yvejxi ¯’vbvš—
i I cybwe©b¨vm NU‡Z cv‡i| 

wPÎ 2.10 t e¨vK‡Uwiqvi †hŠb Rbb cÖwµqvi wewfbœ ch©vq| 
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cÖwZK‚j Ae¯’vq GKwU e¨vK‡Uwiqv‡gi †cÖv‡Uvc−v÷ n‡Z GKwU gvÎ †¯úvi Drcbœ nq| G †¯úv‡ii gva¨‡g 
e¨vK‡Uwiqv cÖwZK‚j Ae¯’v AwZµg K‡i Ges AbyK‚j cwi‡e‡k GUv †_‡K GKwU gvÎ e¨vK‡Uwiqv‡gi m„wó nq| 

GQvov †Kvb †Kvb e¨vK‡Uwiqv‡Z evwWs (budding) cÖwµqvq, †Kvb †Kvb e¨vK‡Uwiqv‡Z kvLv Drcv`b cÖwµqvq, 

†Kvb †Kvb e¨vK‡Uwiqv‡Z KwbwWqv (conidia) Drcv`b cÖwµqvq Avevi †Kvb †Kvb e¨vK‡Uwiqv‡Z MwbwWqv 

(gonidia) w`‡q esk e„w× n‡q _v‡K| 

 
mvims‡¶c 

♦ †Kvb †Kvb e¨vK‡Uwiqv †Kv‡li evB‡i GK ai‡bi m~ÎvK…wZi Dcv½ _v‡K G‡K d¬v‡Rjvg (eûeP‡b - 
d¬v‡Rjv) e‡j| 

♦ e¨vK‡Uwiqv †Kv‡li †KvlcÖvPxi RwUj cÖK…wZi| G‡`i RwUj †Kvl cÖvPxi wZb As‡k wef³ h_v-  
♦ i) K¨vcmyj ii) †KvlcÖvPxi I iii) mvB‡Uvc−vRwgK †gg‡eªb| 
♦ e¨vK‡Uwiqv †Kv‡li mvB‡Uvc−vR‡g ivB‡ev‡Rvg, †µvgv‡Uv‡dvi, MnŸi, fwjDwUb, †g‡mv‡Rvg BZ¨vw` _v‡K| 
♦ e¨vK‡Uwiqv †Kv‡li wbDwK¬qvm myMwVZ bq| 
♦ e¨vK‡Uwiqv mvaviYZ wØ-fvRb cÖwµqvq eske„w× K‡i| 
♦ e¨vK‡Uwiqvi †hŠb Rbb cÖwµqv GKUz wfbœ cÖK…wZi - G‡¶‡Î eskMZ welqK PwiÎvejxi wewbgq I 

cybwe©b¨vm NU‡jI e¨vK‡Uwiqvi msL¨ve„w× N‡U bv| 

cv‡VvËi g~j¨vqb- 5 
mwVK DËiwUi cv‡k wUK wPý (√) w`b 
1|  †h mg¯— e¨vK‡Uwiqv †Kv‡l d¬v‡Rjvg _v‡K bv Zv‡`i‡K wK ejv nq? 
 K. g‡bvUªvBKvg  L) j‡dvUªvBKvm 
 M. A¨vwgdUªvBKvm  N. G¨vUªvBKvm 

2|  e¨vK‡Uwiqv RwUj †Kvl cÖvPxi KqwU As‡k wef³? 
 K. GK  L. wZb 
 M. `yB  N. Pvi 

3|  e¨vK‡Uwiqvi wbDwK¬qv‡m †Kvb ai‡bi wbDwK¬K GwmW _v‡K? 
 K. DNA  L. RNA 

 M. DNA ev RNA  N. DNA I RNA 

4|  e¨vK‡Uwiqv mvaviYZ †Kvb cÖwµqvq eske„w× K‡i _v‡K? 
 K. †hŠb Rbb  L. evwWs 
 M. wØ-fvRb  N. †¯úvi m„wó 
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cvV- 6 t e¨vK‡Uwiqv t A_©‰bwZK ¸i“Z¡ 
G cvV Aa¨qb †k‡l Avcwb 
♦ e¨vK‡Uwiqvi DcKvixZv ej‡Z cvi‡eb| 
♦ e¨vK‡Uwiqvi AcKvix w`K¸‡jv D‡j−L Ki‡Z cvi‡eb| 

e¨vK‡Uwiqvi A_©‰bwZK ¸i“Z¡ 
gvbe mgv‡R e¨vK‡Uwiqvi A_©‰bwZK ¸i“Z¡ Acwimxg| e¨vK‡Uwiqv Avgv‡`i DcKvi-AcKvi `yUvB K‡i _v‡K| 
mvaviYZ I‡`i ¶wZKi Kvh©KjvcB Avgv‡`i †Pv‡L aiv c‡o e‡j Avgiv e¨vK‡Uwiqv‡K kÎ� e‡j g‡b Kwi| wKš‘ 
cÖK…Zc‡¶ e¨vK‡Uwiqv Avgv‡`i A‡bK DcKviI K‡i _v‡K| cªZ¨¶ ev c‡iv¶fv‡e Avw_©K w`K w`‡q e¨vK‡Uwiqv 
Avgv‡`i †h me jvf ev ¶wZi KviY n‡q _v‡K Zvi meB A_©Kix ¸i“Z¡ e‡j we‡ewPZ| wb‡P e¨vK‡Uwiqvi DcKvix 
I AcKvix w`K¸‡jv Av‡jvPbv Kiv n‡jv− 

(K) e¨vK‡Uwiqvi DcKvix Kvh©vejx  
1| G¨vw›Uev‡qvwUK Jla ˆZix‡Z  
AwaKvsk G¨vw›Uev‡qvwUK Jla G¨vKwU‡bvgvBwmwUm RvZxq AYyRxe n‡Z Drcbœ n‡jI e¨vK‡Uwiqv n‡ZI wKQy 
cÖ‡qvRbxq G¨vw›Uev‡qvwUK Jla ˆZix Kiv nq| h_v- 
 

e¨vK‡Uwiqv  G¨vw›Uev‡qvwUK 
Bacillus subtilis mvewUwjb 
Bacillus polymyxa cwjwgw·b 
Bacillus licheniformis e¨vwmUªvwmb BZ¨vw` D‡j−L¨| 

2| cÖwZ‡laK ev f¨vKwmb ˆZwi‡Z  
fvBiv‡mi gZ e¨vK‡Uwiqvi mvnv‡h¨I KZ¸wj msµvgK e¨vwai cÖwZ‡laK cÖ¯‘Z Kiv m¤¢e n‡q‡Q| K‡jiv, 
UvBd‡qW, h¶v cÖf…wZ †iv‡Mi cÖwZ‡laK e¨vK‡Uwiqv †_‡K cÖ¯‘Z Kiv nq| 
GQvov wWwcwU (DPT; wWc‡_wiqv, ûwcs Kvwk I aYyósKvi) †iv‡Mi cÖwZ‡laK e¨vK‡Uwiqv †_‡K cÖ¯‘Z Kiv nq| 

Corynebacterium diptheriae (D) Bordetalla pertutis (p), Ges Clostridium tetani (T) n‡Z 

DPT bvgKiY Kiv n‡q‡Q| 

3| Pv, Kwd, ZvgvK cÖwµqvRvZKiY 
Pv, Kwd I ZvgvK cÖwµqvRvZKi‡Y e¨vK‡Uwiqv GK ¸i“Z¡c~Y© f‚wgKv cvjb K‡i _v‡K| 

4| Pvgov wk‡í 
Pvgov n‡Z †jvg Qvov‡bv I Pvgov‡K bgbxqKi‡Yi wewfbœ ch©v‡q e¨vK‡Uwiqvi mvnvh¨ †bIqv nq| 

5| cv‡Ui Avuk Qvov‡bv 
cvU‡K evsjv‡`‡ki †mvbvjx Avuk ejv nq| G cv‡Ui Avuk‡K c„_KxKi‡Y e¨vK‡Uwiqv ¸i“Z¡c~Y© f‚wgKv cvjb K‡i| 
cv‡Ui Avuk c„_KxKi‡Y cvU‡K cvwb‡Z RvM †`Iqv nq Ges G‡¶‡Î Avuk c„_K Ki‡Z evqexq I Aevqexq 
e¨vK‡Uwiqv Ask MÖnY K‡i| D‡j−L¨ †h cv‡Ui Avuk c„_K Ki‡Yi weKí c×wZ GLbI Avwe®‹…Z nqwb| 

6| wfUvwgb cÖ¯‘wZ‡Z  
gvby‡li A‡š¿ emevmKvix Escherichia coli (E. coli), Aerobacter aerogenes Ges Ab¨vb¨ 
e¨vK‡Uwiqv¸wj wfUvwgb ÔweÕ, _vqvwgb, ivB‡evd¬vwfb, wb‡KvwUwbK GwmW, c¨v‡›Uv‡_wbK GwmW, ev‡qvwUb, dwjK 
GwmW, wfUvwgb-†K BZ¨vw` cÖ¯‘Z I mieivn K‡i _v‡K| 

7| ivmvqwbK c`v_© Drcv`‡b  
Dchy³ gva¨g, cÖRvwZ I wbqwš¿Z Avev‡`i gva¨‡g e¨vK‡Uwiqvi mvnv‡h¨ AZ¨š— g~j¨evb I cÖ‡qvRbxq ivmvqwbK 
`ªevw` Drcv`b m¤¢e| D`vniY¯^iƒc ejv †h‡Z cv‡i-wmiKv ev wf‡bMvi (Acetobacter xylinum n‡Z), 
j¨vKwUK GwmW (Bacillus lacticacidi n‡Z), Ges G¨vwm‡Uvb (Clostridium acetobutylicum n‡Z) cÖf…wZ 
ivmvqwbK `ªe¨ cÖ¯‘ZKi‡Y wkí †¶‡Î e¨vK‡Uwiqv e¨envi Kiv nq| 
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8| AveR©bv cuP‡b  
Dw™¢` I cÖvYxi g„Z‡`n Ges bvbvwea ˆRe c`v‡_©i cPb NwU‡q e¨vK‡Uwiqv Avgv‡`i DcKvi mvab K‡i| 
e¨vK‡Uwiqvi Avµg‡Y Rx‡ei g„Z‡`‡ni cPb bv NU‡j mg¯— c„w_ex g„Z‡`‡ni ¯—‚‡c cwiYZ nZ Ges c„w_ex c„ô 
Avgv‡`i ev‡mi A‡hvM¨ n‡q coZ| e¨vK‡Uwiqvi G cPb wµqvi Kvi‡YB cyuwZMÜgq g„Z Rxe‡`n c„w_ex c„ô †_‡K 
we`~wiZ nq e‡jB e¨vK‡Uwiqv‡K cÖvK…wZK Svo~`vi (Natural scavenger) ejv nq| 

9| †mjy‡jvR nR‡g  
Mevw` cï Nvm, Lo BZ¨vw` †L‡q _v‡K| G‡`i cÖavb Dcv`vb †mjy‡jvR| Mevw` cïi A‡š¿ Aew¯’Z GK ai‡bi 
e¨vK‡Uwiqv Nvm, L‡oi cÖavb Ask †mjy‡jvR nRg Ki‡Z cÖZ¨¶fv‡e mvnvh¨ K‡i| 

10| `y»RvZ `ªe¨ cÖ¯‘wZ‡Z 
`ya †_‡K `B, gvLb, cwbi cÖf…wZ my¯^v`y Lv`¨ cÖ¯‘‡Z e¨vK‡Uwiqv cÖZ¨¶fv‡e mnvqZv K‡i| G me Lv`¨`ª‡e¨i ¯^v`, 
eY© I MÜ e¨vK‡Uwiqvi ¸YMZ ˆewk‡ó¨i Dci wb©fikxj| 

11| cvwb I cwi‡ek `~lY cÖwZ‡iv‡a  
gqjv, AveR©bv, gjg~Î I wewfbœ ivmvqwbK `ªe¨ wgkv‡bv b`©gvi cvwb‡K `~lYgy³ GgbwK cyb:e¨envi Dc‡hvRx 
Ki‡Z e¨vK‡Uwiqv e¨envi Kiv nq| 

12| †Uw÷s më cÖ¯‘‡Z 
†Uw÷s më cÖ¯‘wZ‡Z e¨vK‡Uwiqv e¨envi Kiv nq| Lv`¨ `ªe¨‡K my¯^v`y I gyL‡ivPK Ki‡Z G më e¨enZ nq|  

13| gvwUi De©iZv e„w×‡Z  
gvwUi De©iZvq e¨vK‡Uwiqvi Ae`vb A‡bK †ekx| g„Z MvQcvjv I cÖvYx‡`‡ni cPb, weMjb I cwi‡k‡l wewfbœ 
mij Dcv`v‡b cwiYZ Ki‡Z e¨vK‡Uwiqvi f‚wgKv LyeB ¸i“Z¡c~Y©| Gi d‡j gvwUi De©iZv e„w× cvq| 

14| bvB‡Uªv‡Rb mseÜ‡b 
evZv‡mi M¨vmxq bvB‡Uªv‡Rb Dw™¢‡`i e„w×‡Z mivmwi Kv‡R jv‡M bv| gvwU‡Z emevmKvix wKQy e¨vK‡Uwiqv †hgb- 
Azotobacter, Pseudomonas Clostridium cÖf…wZ e¨vK‡Uwiqv mivmwi evqy n‡Z bvB‡Uªv‡Rb a‡i bvB‡Uªv‡Rb 
†hŠM wn‡m‡e gvwU‡Z ¯’vcb K‡i| d‡j gvwUi De©iZv e„w× cvq| GQvov wkg RvZxq Dw™¢‡`i g~j¸wUKvq (nodule) 

emevmKvix mnevmx (symbiotic) e¨vK‡Uwiqv (h_v- Rhizobium I Bacillus cÖRvwZ) evqy¯’ M¨vmxq 
bvB‡Uªv‡Rb‡K MÖnY K‡i bvB‡UªU †hŠ‡M cwiYZ K‡i, d‡j gvwU‡Z bvB‡Uªv‡R‡bi cwigvY e„w× cvq| 

15| wRb cÖ‡KŠk‡j t eZ©gv‡b RxbZvwË¡K M‡elYv I Rxb ¯’vbvš—i cÖ‡KŠk‡j cÖavbZ e¨vK‡Uwiqv e¨eüZ n‡”Q|  

16| djb e„w×‡Z  
wKQy we‡kl e¨vK‡Uwiqv e¨envi K‡i av‡bi Drcv`b kZKiv 31.8 fvM Ges M‡gi Drcv`b kZKiv 20.8 fvM 
evov‡bv m¤¢e n‡q‡Q| 

17| cÖvK…wZK M¨vm Drcv`‡b 
cÖvK…wZK M¨vm Z_v wg‡_b, ey‡Ub cÖf…wZ R¡vjvbx M¨vm Drcv`b I e¨envi Dc‡hvMx Ki‡Z bvbvwea e¨vK‡Uwiqv 
we‡kl f‚wgKv cvjb K‡i| 

18| KxU cZ‡½i ev‡qvjwRK¨vj wbqš¿‡Y  
†Kvb †Kvb e¨vK‡Uwiqv †jwc‡Wvc‡Uiv (Lepidoptera) I Ab¨vb¨ cZ‡½i jvf©v AvµgY K‡i Ges †m¸‡jv‡K 
mg~‡j webó K‡i| Bacillus thuringiensis bvgK e¨vK‡Uwiqv wewfbœ cÖKvi cZ½ wbqš¿‡Y e¨eüZ nq| 

19| †Zj Acmvi‡Y t mgy‡`ªi cvwb‡Z fvmgvb †Zj Acmvi‡Y †Zj Lv`K e¨vK‡Uwiqv e¨envi Kiv nq|  

L) e¨vK‡Uwiqvi AcKvwi Kvh©vejx 
1| gvby‡li †ivM m„wó‡Z  
e¨vK‡Uwiqv gvbe‡`‡n wewfbœ ai‡bi †iv‡Mi m„wó K‡i _v‡K| G me †ivM mvgwqK Amy¯’Zv, `‚e©jZv, c½yZv ev 
AKvj g„Zz¨iI KviY n‡Z cv‡i| 
wb‡P gvbe‡`‡n †ivMm„wóKvix wewfbœ e¨vK‡Uwiqv I †iv‡Mi bvg D‡j−L Kiv n‡jv- 
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†iv‡Mi bvg †ivM m„wóKvix e¨vK‡Uwiqv 

K‡jiv Vibrio cholerae 
UvBd‡qW Salmonella typhosa 

h²v Mycobacterium tuberculosis 
wbD‡gvwbqv Diplococcus pneumoniae 
wWc‡_wiqv Corynebacterium diptheriae 
Avgvkq Bacillus dysenteri 
wU‡Ubvm Clostridium tetani 
Kzô (†jcimx) Mycobacterium leprae 
†c−M Yersinia pestis 
M‡Yvwiqv Neisseria gonorrhoeae BZ¨vw` 

 

2| Mevw` cï I Ab¨vb¨ cÖvYx‡`‡n †ivM m„wó‡Z t e¨vK‡Uwiqv Mevw` cï I Ab¨vb¨ cÖvYx‡`‡n wewfbœ ai‡bi †ivM 
m„wó K‡i _v‡K|  
wb‡P Mevw` cï I Ab¨vb¨ cÖvYx‡`‡n †ivM m„wóKvix e¨vK‡Uwiqvi bvg I mswk−ó †iv‡Mi bvg D‡j−L Kiv n‡jv− 
 

†iv‡Mi bvg †ivM m„wóKvix e¨vK‡Uwiqv 
Mi“-gwn‡li h²v Mycobacterium bovis 
nvum-gyiMxi K‡jiv Bacillus avisepticus 
†fovi G¨vb_ªv· Bacillus anthracis 

Mevw` cïi K…òc` (Black leg) Bacillus chauvoet 

B`yu‡ii †c−M Yersinia pestis 
 BZ¨vw`| 

3| Dw™¢‡`i †ivM m„wó‡Z  
e¨vK‡Uwiqv dmjx Dw™¢‡` wewfbœ ai‡bi ¶wZKi †iv‡Mi m„wó K‡i| Gi d‡j dm‡ji djb A‡bK K‡g hvq| 

wb‡P e¨vK‡Uwiqv w`‡q m„ó wewfbœ ai‡bi Dw™¢` †ivM I mswk−ó e¨vK‡Uwiqvi bvg D‡j−L Kiv n‡jv− 

Dw™¢‡`i bvg †iv‡Mi bvg †ivM m„wóKvix e¨vK‡Uwiqv 
avb cvZv aemv (leaf blight) Xanthomonas oryzae 

Mg UzÛz (Tundu) Agrobacterium tritici 

†jey K¨v¼vi (Canker) Xanthomonas citri 

Avjy  ev`vgx cuPv (Brown rot) Pseudomonas solanacearum 

AvL AvVv Sviv (Gummosis) Xanthomonas vasculorum 

Avjy wis iU (Ring rot) Corynebacterium sepidonicum 

Ug¨v‡Uv K¨v¼vi (Canker) Corynebacterium michiganense 

Zzjv  cvZvi †KŠwbK `vM Xanthomonas malvacearum BZ¨vw` 

4| Lv`¨ `ª‡e¨i welv³Ki‡Y  
e¨vK‡Uwiqvi wewfbœ cÖRvwZ Avgv‡`i bvbvwea Lv‡`¨i welv³Ki‡Yi gva¨‡g cÖPzi Avw_©K ¶wZ K‡i _v‡K| 
weÁvbm¤§Z Dcv‡q Lv`¨`ªe¨ msi¶Y Kiv bv n‡j e¨vK‡Uwiqv w`‡q Avµvš— nq Ges cwiYv‡g cu‡P wM‡q ALv‡`¨ 
cwiYZ nq| KvuPv A_ev ivbœv Kiv gvQ, gvsm, kvKmewR, Wvj, cvKv djg~j, `ya I `y»RvZ `ªe¨ e¨vK‡Uwiqv w`‡q 
Avµvš— n‡q cu‡P hvq Ges A‡bK mgq welv³ `ª‡e¨ cwiYZ nq| D`vniYmiƒc ejv †h‡Z cv‡i Clostridium 

botulinum bv‡gi e¨vK‡Uwiqv Lv‡`¨ ewUDwjb (botulin) bvgK welv³ `ªe¨ cÖ¯‘Z K‡i Ges G welvhy³ Lv`¨ 
†L‡j gvby‡li g„Z¨I NU‡Z cv‡i| 
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5| gvwUi De©iZv web‡ó 
bvB‡UªU RvZxq Dcv`vb gvwU‡K De©i K‡i _v‡K| KwZcq bvB‡UªU we‡k−lK e¨vK‡Uwiqv gvwU‡Z Aew¯’Z bvB‡UªU‡K 
webó K‡i| Gi d‡j bvB‡UªU †_‡K evqexq bvB‡Uªv‡Rb gy³ n‡q evqygÛ‡j wd‡i hvq Ges gvwUi De©iZv n«vm cvq| 

Pseudomonas I Micrococcus Gi KwZcq cÖRvwZ Ges Bacillus denitrificans (wW-bvBwUªdvBqs 
e¨vK‡Uwiqv) cÖf…wZ e¨vK‡Uwiqv bvB‡UªU we‡k−l‡Yi gva¨‡g gvwUi De©iZv n«vm K‡i| GQvovI Thiobacillus 

thioporus, Thiobacillus denitrificans cÖf„wZ e¨vK‡UwiqvI bvB‡UªU we‡k−l‡Yi gva¨‡g gvwU‡Z 
bvB‡Uªv‡R‡bi cwigvY Kwg‡q †`q| 

6| cvwb `~l‡Y 
wewfbœ cÖKvi e¨vK‡Uwiqv cvwb‡K `~wlZ K‡i Ges `~wlZ cvwb bvbv cÖKvi †iv‡Mi m„wó K‡i| D`vniY¯^iƒc ejv †h‡Z 
cv‡i K‡jiv, UvBd‡qW, Avgvkq, WvBwiqv cÖf…wZ †ivM `~wlZ cvwb cv‡bi d‡j n‡q _v‡K| Kwjdg©, †dKvj 
Kwjdg©, Salmonella, Shigella, Bacillus, Pseudomonas, Vibrio, Escherichia coli. cÖf…wZ 
e¨vK‡Uwiqv cvwb `~wlZKi‡Yi Rb¨ `vqx| 
7| hy‡× ¶wZKviY RxevYyi e¨envi gvbe RvZxi Rb¨ ûgKx ¯^iƒc| 

mvi ms‡¶c 
♦ e¨vK‡Uwiqv Avgv‡`i DcKvi-AcKvi `yUvB K‡i _v‡K| 
♦ Rxeb i¶vKvix G¨vw›Uev‡qvwUK e¨vK‡Uwiqv †_‡K cÖ¯‘Z Kiv nq| 
♦ cv‡Ui Avuk Qvov‡bvi Kv‡R e¨vK‡Uwiqvi e¨envi Zzjbvnxb| 
♦ e¨vK‡Uwiqv g„Z Rxe‡`n I AveR©bv cuP‡bi gva¨‡g G c„w_ex c„ô‡K ev‡mi Dc‡hvMx K‡i Zz‡j‡Q| 
♦ bvB‡Uªv‡Rb mseÜ‡bi gva¨‡g e¨vK‡Uwiqv gvwUi De©iZv e„w× K‡i _v‡K| 
♦ e¨vK‡Uwiqv Dw™¢`, cÖvYx I Dw™¢‡`i wewfbœ ai‡bi †iv‡Mi m„wó K‡i _v‡K| 
♦ e¨vK‡Uwiqv Avgv‡`i Lv`¨`ªe¨‡K cuwP‡q A‡bK Avw_©K ¶wZ K‡i _v‡K| 

cv‡VvËi g~j¨vqb- 6 
mwVK DËiwUi cv‡k¦© wUK wPý (√) w`b| 
1|  ÒmvewUwjbÓ bv‡gi G¨vw›Uev‡qvwUK wb‡Pi †Kvb e¨vK‡Uwiqv †_‡K ˆZix Kiv nq ? 
 K. Bacillus polymyxa  L. Bacillus subtilin 

 M. Bacillus sphericus  N. Bacillus licheniformis 

2|  wmiKv ev wf‡bMvi wb‡Pi †Kvb ai‡bi e¨vK‡Uwiqv †_‡K ˆZix Kiv nq? 
 K. Bacillus lacticacidi  L. Clostridium acetobutylicum 

 M. Acetobacter xylinum  N. Bacillus subtilis 

3|  †Kvb ai‡bi e¨vK‡Uwiqv evqy †_‡K mivmwi bvB‡Uªv‡Rb mseÜb Ki‡Z cv‡i? 
 K. Azotobacter  L. Rhizobium 

 M. Bacillus N. Vibrio 

4|  Mycobacterium tuberculosis bv‡gi e¨vK‡Uwiqv w`‡q wK †ivM nq? 
 K. K‡jiv  L. Avgvkq 
 M. wWc‡_wiqv  N. h²v 

5|  av‡bi cvZv aŸmv †ivM wb‡Pi †Kvb e¨vK‡Uwiqv w`‡q n‡q _v‡K? 
 K. Xanthomonas oryzae  L. Xanthomonas vasculorum 

 M. Xanthomonas malvacearum  N. Pseudomonas solanacearum 
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cvV- 7 t mvqv‡bve¨vK‡Uwiqv 
G cvV Aa¨qb †k‡l Avcwb 
♦ mvqv‡bve¨vK‡Uwiqvi Avevm¯’j I †Kv‡li MVb eY©bv Ki‡Z cvi‡eb| 
♦ mvqv‡bve¨vK‡Uwiqvi A_©‰bwZK ¸i“Z¡ D‡j−L Ki‡Z cvi‡eb| 
♦ Nostoc Gi †Kv‡li MVb, Rbb c×wZ I A_©‰bwZK ¸i“Z¡ Av‡jvPbv Ki‡Z cvi‡eb| 

mvqv‡bve¨vK‡Uwiqv 
Cyanobacteria 

mvqv‡bve¨vK‡Uwiqv Z_v bxjvf meyR ˆkevj¸wji (Blue Green Algae) we¯—viY m¤¢eZ DògÛjxq †`k¸wj‡Z 
†ewk| Z‡e mvqv‡bve¨vK‡Uwiqv evsjv‡`‡k e¨vcKfv‡e R‡b¥ _v‡K| Giv e¨vK‡Uwiqv †_‡K AvKv‡i eo Ges †`L‡Z 
bxjvf meyR e‡Y©i| mvqv‡bve¨vK‡Uwiqvi wKQy D‡j−L‡hvM¨ ˆewkó¨ wb‡P D‡j−L Kiv n‡jv− 
1|  G‡`i‡K Lye cÖvPxb Ges Avw`g (Primitive) Dw™¢` wn‡m‡e aiv nq| 
2|  G†`i eY© bxjvf-meyR, KviY G‡`i †Kv‡l wm-dvB‡Kvmvqvwbb bv‡gi bxj eY©KwYKv AwaK _v‡K, Ab¨vb¨ 

KwYKv Aí cwigv‡Y _v‡K| ZvQvov jvj KwYKv wm-dvB‡KvB‡iw_ªb Ges meyR †K¬v‡ivwdj-G KwYKvI _v‡K| 
3|  Giv Avw`‡Kvlx ev †cÖvK¨vwiIwUK A_©vr G‡`i †Kv‡l myMwVZ wbDwK¬qvm _v‡K bv, Gi cwie‡Z© AveiYnxb 

†K›`ªe¯‘ _v‡K| mvB‡Uvc−vR‡g †K¬v‡ivc−vó, gvB‡UvKwÛªqv, MjwM ewW _v‡K bv| 
4|  Giv ¯^‡fvRx, Z‡e G‡`i †Kvb †K¬v‡ivc−vó †bB| mv‡jvKms‡k−l‡Yi eY©KwYKv (Pigment) mvB‡Uvc−vR‡gi 

cwiaxq As‡k Aew¯’Z dvBjvK‡qW G _v‡K| 
5|  G‡`i mwÂZ Lv`¨ M−vB‡Kv‡Rb| 
6|  G‡`i †Kv‡li evB‡i wcw”Qj AveiY _v‡K| 
7|  mvqv‡bve¨vK‡Uwiqv‡Z †hŠb Rbb Abycw¯’Z| Gi cwie‡Z© A½R I A‡hŠb Rbb cwijw¶Z nq| 
8|  G‡`i †Kvb d¬v‡Rjv †bB| 
9|  †Kv‡l cÖK…Z †KvlMnŸi †bB| 
10|  Giv GK‡Kvlx (gy³ ev K‡jvbxhy³) n‡Z eû‡Kvlx kvLvwš^Z ev AkvLvwš^Z wdjv‡g›U ai‡Yi n‡q _v‡K| †Kvb 

†Kvb wdjv‡g‡›U wnUv‡ivwmó bv‡g we‡kl †Kvl I A¨vwKwbwU ˆZix nq| 
11|  G‡`i g‡a¨ A‡b‡KB e¨vK‡Uwiqvi gZ evZv‡mi bvB‡Uªv‡Rb †K gvwU ev cvwb‡Z Ave× Ki‡Z m¶g| 

Avevm¯’j  
Habitat 
1|  mvqv‡bve¨vK‡Uwiqvi we¯—vi DògÛjxq †`k¸wj‡Z m¤¢eZ me©vwaK| 
2|  mvqv‡bve¨vK‡Uwiqvi KZK m`m¨ †fRv †`qvj, †hgb- Scytonema; cv_i byox, Mv‡Qi evKj BZ¨vw` Aa©-

evqexq Avevm-G fvj R‡b¥| Giv eo eo cv_‡ii Af¨š—‡iI Rb¥v‡Z m¶g| 
3|  G‡`i wKQy cÖRvwZ †fRv m¨vuZ‡m¨u‡Z gvwU‡Z R‡b¥ _v‡K (†hgb- Porphyridium sp.)| el©vKv‡j Giv cÖPzi 

R‡b¥ Ges c_NvU wcw”Qj K‡i †`q †hgb Aphanocapsa| 
4|  G‡`i KZ¸wj cÖRvwZ cyKzi, †Wvev, b`©gv BZ¨vw` cwi‡e‡k R‡b¥ _v‡K| 
5|  Giv nvIi, evIo, wej, wSj, avb †¶Z (†hgb- Aulosira sp.) BZ¨vw`‡Z cÖPzi cwigv‡Y R‡b¥ _v‡K| 
6|  G‡`i wKQy wKQy cÖRvwZ Ab¨ Dw™¢‡`i wfZ‡i G‡ÛvdvBwUK wn‡m‡e Rb¥vq| †hgb- Anthoceros bv‡gi 

eªv‡qvdvBUvi wfZ‡i Rb¥vq Nostoc; Azolla bv‡gi †Uwi‡WvdvBUvi wfZ‡i Rb¥vq| Anabaena; Cycas 

bv‡gi bMœexwRi wfZ‡i Rb¥vq Nostoc, Anabaena| 
7|  mvqv‡bve¨vK‡Uwiqvi wKQy cÖRvwZ mgy‡`ªi †jvbv cvwb‡Z R‡b¥| 
8|  Giv QÎv‡Ki mv‡_ wgwjZ Ae¯’vq jvB‡Kb RvZxq Dw™¢` ˆZix K‡i| 

†Kv‡li MVb  
mvqv‡bve¨vK‡Uwiqvi †Kvl †cÖvK¨vwiIwUK ev Avw`‡Kvlxq cÖK…wZi| G‡`i †Kv‡li MVb m¤ú‡K© wb‡P Av‡jvPbv Kiv 
n‡jv- 
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1|  wcw”Qj AveiY t G‡`i cÖ‡Z¨K †Kv‡li evB‡i AvVv‡jv ev wcw”Qj c`v‡_©i GKwU AveiY Av‡Q| AveiYwU 
†ccwUK †hŠ‡M MwVZ Ges GUv eY©nxb ev wewfbœ e‡Y©i n‡Z cv‡i| 

2|  †KvlcÖvPxi t †KvlcÖvPxi cvZjv, k³ Ges wcw”Qj AveiYxi wb‡P Aew¯’Z| GwU wgD‡Kv‡ccUvBW I wKQy 
†mjy‡jvR w`‡q MwVZ| 

3|  †KvlwSj−x t †Kvl cÖvPx‡ii wb‡P cvZjv I mRxe †KvlwSj−x (Plasma membrane) Aew¯’Z| 
4|  †cÖv‡Uvc−v÷ t †cÖv‡Uvc−v÷ †KvlwSj−x w`‡q cwi‡ewóZ| Gi evB‡ii Ask mv‡jvKms‡k−lY KwYKv mg„×, hv 

†Kªv‡gvc−vRg bv‡g cwiwPZ Ges †Kw›`ªq As‡k AMwVZ wbDwK¬qvm Av‡Q| †µv‡gvc−vR‡gi eY©KwYKvq wm-
dvB‡Kvmvqvwbb, wm-dvB‡KvBwiw_ªb, †K¬v‡ivwdj-G, R¨vš’wdj Ges K¨v‡ivwUb cÖavb| 

5|  M¨vm MnŸi t †Kvb †Kvb mvqv‡bve¨vK‡Uwiqv †Kv‡l AmsL¨ †QvU †QvU M¨vm MnŸi Av‡Q| Giv wmD‡Wvf¨vKzDj 

(Pseudovacule) bv‡g cwiwPZ| 
6|  mwÂZ Lv`¨ t mvqv‡bve¨vK‡Uwiqv †Kv‡l mwÂZ Lv`¨ M−vB‡Kv‡Rbiƒ‡c Rgv _v‡K|  

A_©‰bwZK ¸i“Z¡ 
Economic Importance 
mvqv‡bve¨vK‡Uwiqv Avgv‡`i DcKvi I AcKvi `yUvB K‡i _v‡K| wb‡P G m¤ú‡K© Av‡jvPbv Kiv n‡jv- 

DcKvwiZv  
1|  mvqv‡bve¨vK‡Uwiqvi A‡bK cÖRvwZ Rjvk‡q cÖv_wgK dyW †cÖvwWDmvi wn‡m‡e gv‡Qi Lv‡`¨ e¨eüZ nq| 
2|  wewfbœ ai‡bi mvqv‡bve¨vK‡Uwiqv (†hgb- Nostoc, Anabaena, Aulosira BZ¨vw`) gvwU‡Z I cvwb‡Z 

evqygÛ‡ji gy³ bvB‡Uªv‡Rb mseÜb (N2-fixation) K‡i Hme cwi‡e‡ki De©iv kw³ evovq| K…wl‡¶‡Î 
we‡kl K‡i avb †¶‡Z G‡`i e¨cKfv‡e e¨envi Kiv nq| 

AcKvwiZv 
1|  wKQy mvqv‡bve¨vK‡Uwiqv (†hgb- Microcystis) cyKzi I Ab¨vb¨ Rjvk‡q cÖPzi cwigv‡Y R‡b¥ IqvUvi e−g 

(Water bloom) m„wó K‡i| G‡Z cvwb welv³ n‡q c‡o Ges G cvwb cv‡bi d‡j gvbyl I Ab¨vb¨ cïi 
g„Zz¨I n‡Z cv‡i| 

2|  mvqv‡bve¨vK‡Uwiqvi giY I cuP‡bi d‡j cvwbi U¨vsK I Ab¨vb¨ cvwbi Avavi `~wlZ I `yM©Ühy³ n‡q c‡o| 
3|  wKQy cÖRvwZi mvqv‡bve¨vK‡Uwiqv (†hgb- Porphyridium) el©vKv‡j cÖPzi R‡b¥ Ges Gi d‡j KvuPv iv¯—v 

wcw”Qj n‡q hvq, hv c_Pvixi PjvP‡ji Rb¨ LyeB wec¾bK| 
4|  Aa© evqexq mvqv‡bve¨vK‡Uwiqv (†hgb- Scytonema) KvuPv I cvKv †`Iqv‡j cÖPzi R‡b¥ Ges †`Iqvj bó 

K‡i †d‡j| 

Nostoc Spp. 

Nostoc (b÷K) GKwU AwZ cwiwPZ mvqv‡bve¨vK‡Uwiqvg| evsjv‡`‡k Nostoc -Gi K‡qKwU cÖRvwZ cvIqv hvq, 
†hgb- Nostoc linkhia, Nostoc ellipsosporum. 

Avevm¯’j 
Nostoc; cvwb, wfRv gvwU Ges wfRv Aa© evqexq ¯’v‡b (†hgb- wfRv †`Iqvj, wfRv Mv‡Qi evKj BZ¨vw`) -G 
R‡b¥ _v‡K| Nostoc -Gi m~Î¸‡jv KL‡bv GKKfv‡e evm K‡i bv, eis wRjvwUb RvZxq c`v‡_©i Avei‡Y Ave„Z 
n‡q Nostoc -Gi m~Î¸‡jv GKwÎZ nq Ges †MvjvKvi K‡jvbx ˆZix K‡i| Nostoc -Gi RjR cÖRvwZ¸‡jv 
Av‡jvKhy³ ¯^”Q n«`, cyKzi, Sibv GgbwK †QvU Lvj, bvjv-‡Wvev‡Z gy³ fvmgvb Ae¯’vq ev RjgMœ †Kvb Dw™¢‡`i 
mv‡_ Ave× Ae¯’vq emevm K‡i| Nostoc -Gi †Kvb cÖRvwZ Anthoceros bvgK eªv‡qvdvBUvi _¨vjv‡mi 
wbæfv‡M G‡ÛvdvBwUK wn‡m‡eI R‡b¥| 
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MVb  
Nostoc-Gi †`n GKwU AkvL m~ÎK ev wdjv‡g›U w`‡q MwVZ| m~ÎK ev wdjv‡g›UwU GKwU gvÎ UªvB‡Kvg 

(trichome) w`‡q MwVZ| (m~Îgq GKmvwi 
†Kvl‡K UªvB‡Kvg e‡j| wcw”Qj c`v_© w`‡q 
cwi‡ewóZ GK ev GKvwaK UªvB‡Kvg‡K 
wdjv‡g›U e‡j)| 

Nostoc -Gi wewfbœ ˆ`‡N©¨i AmsL¨ m~Î ev 
UªvB‡Kvg Nwbôfv‡e msNe× n‡q Ges 
wRjwUb RvZxq c`v‡_©i w`‡q Ave„Z n‡q 

Nostoc K‡jvbx MVb K‡i| Nostoc Gi 
cÖ‡Z¨KUv wdjv‡g›U †`L‡Z A‡bKUv Zmex 
`vbv ev cywZi gvjvi b¨vq| cÖ‡Z¨KUv 
wdjv‡g›U A‡bK¸‡jv †Kvl w`‡q MwVZ| 
†Kvl¸‡jv †MvjvKvi, bjvKvi ev wccvK…wZi 
n‡Z cv‡i| wdjv‡g‡›Ui ¯’v‡b ¯’v‡b `ycÖvPxi 
wewkó, ¯^”Q Ges †`n‡Kvl †_‡K eo 
AvKv‡ii we‡kl †Kvl †`Lv hvq, G‡`i‡K 
†n‡U‡ivwmó (heterocyst) e‡j| cÖ‡Z¨KUv 
†`n‡Kv‡li evB‡i Ro‡Kvl cÖvPxi, 
†KvlwSj−x w`‡q Ave× cwiaxq †µv‡gvc−vRg 
Ges †Kw›`ªq wbDwK¬Ie¯‘ Dcw¯’Z _v‡K| 

 

wPÎ 2.11 t  Nostoc -Gi MVbvK…wZ; euv‡q-KZK¸‡jv wdjv‡g›U GKmv‡_ Ges  
Wv‡b-GKwU wdjv‡g‡›Ui Askwe‡kl weewa©Z 

eske„w× ev Rbb  
Reproduction 

Nostoc -Gi Rbb m¤ú~Y©iƒ‡c A½R| wdjv‡g‡›Ui LÛvqb, A¨vKvBwbwU m„wó Ges †Kvb †Kvb mgq †n‡U‡ivwm÷-
Gi gva¨‡gI b÷K eske„w× K‡i _v‡K| (cÖPzi mwÂZ Lv`¨ I †cÖv‡Uvc−v÷ wewkó †iw÷s †¯úvi‡K A¨vKvBwbwU 

(akinete) e‡j| 
1| LÛvqb ev n‡g©v‡Mvwbqvg m„wó t So, SÃv, †mªv‡Zi cÖvej¨ A_ev Ab¨ bvbvwea Kvi‡Y e„nr wdjv‡g›U †f‡½ wM‡q 
K‡qKwU n‡g©v‡Mvwbqvg (c„_KK…Z c`©v w`‡q Avjv`v Kiv UªvB‡Kv‡gi cÖ‡Z¨KUv Ask‡K n‡g©v‡Mvwbqvg e‡j) m„wó 
K‡i| ZLb cÖwZwU n‡g©v‡Mvwbqvg Gi †Kvl¸wji wefvR‡bi gva¨‡g ˆ`‡N©¨ e„w× cvq Ges GK GKwU ¯^Zš¿ 
wdjv‡g‡›U cwiYZ nq| 
2| A¨vKvBwbwU m„wó t cvwbi ¯^íZv, AmyweavRbK ZvcgvÎv cÖf„wZ cÖwZK‚j cwi‡e‡k UªvB‡Kv‡gi GK ev GKvwaK 
†Kvl cyi“ I k³ cÖvPxi w`‡q Ave× n‡q A¨vKvBwbwU MVb K‡i| AbyK‚j cwi‡e‡k A¨vKvBwbwU A¼zwiZ n‡q bZzb 
wdjv‡g›U MVb K‡i| 
3| G‡Ûv‡¯úvi m„wó t Nostoc -Gi †Kvb †Kvb cÖRvwZ‡Z †nUv‡ivwm÷ †cÖv‡Uvc−v‡÷i wefvR‡bi d‡j PviwU 
G‡Ûv‡¯úvi MVb K‡i| AbyK‚j cwi‡e‡k G‡Ûv‡¯úvi †_‡K bZzb wdjv‡g‡›Ui m„wó nq| 

A_©‰bwZK ¸i“Z¡  
Economic importance 

Nostoc, cÖv_wgK Lv`¨-Drcv`K wn‡m‡e Rjvk‡q gvQ Pv‡l mvnvh¨ K‡i| Giv evqygÛj †_‡K gy³ bvB‡Uªv‡Rb 
mseÜb (N2-fixation) Ki‡Z cv‡i, d‡j gvwU I RjR cwi‡ek De©i nq| avb †¶‡Z Nostoc Pv‡li gva¨‡g 
ivmvqwbK mvi (†hgb- BDwiqvi) -Gi e¨envi Kgv‡bv m¤¢e| 
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mvims‡¶c 

♦ mvqv‡bve¨vK‡Uwiqv‡K bxjvf meyR ˆkevj ejv nq| 
♦ G‡`i †Kv‡l bxj eY© KwYKv wm-dvB‡Kvmvqvwbb _vKvi Kvi‡Y †Kv‡li eY© bxjvf meyR nq| 
♦ G‡Z †hŠb Rbb Abycw¯’Z| cÖavYZ A½R I A‡hŠb cÖwµqvq G‡`i eske„w× K‡i| 
♦ mvqv‡bve¨vK‡Uwiqv bvB‡Uªv‡Rb mse×‡bi gva¨‡g Rwgi De©iZv e„w× K‡i| 

cv‡VvËi g~j¨vqb- 7  
mwVK DËiwUi cv‡k¦© wUK wPý (√) w`b| 
1|  bx‡Pi †KvbwU mvqv‡bve¨vK‡Uwiqv? 
 K. Micrococcus sp.  L. Bacillus sp. 
 M. Pseudomonas sp.  N. Aulosira sp. 

2|  mvqv‡bve¨vK‡Uwiqv †Kvb ai‡bi ˆkev‡ji Aš—fy©³? 
 K. meyR ˆeevj  L. bxjvf-meyR ˆkevj 
 M. †jvwnZ ˆkevj  N. jvj ˆkevj 

3|  Nostoc -Gi †Kvb cÖRvwZ evsjv‡`‡k cvIqv hvq? 
 K. Nostoc ellipsosporum  L. Nostoc paluosum 

 M. Nostoc commune  N. Nostoc spherium 

P‚ovš— g~j¨vqb 
1| fvBivm wK? fvBiv‡mi A_©‰bwZK ¸i“Z¡ D‡j−L Ki“b| 
2| fvBivm Rxe bv Ro G m¤ú‡K© Avcbvi gZvgZ w`b| 
3| e¨vK‡UwiIdvR wK? T2 -e¨vK‡UwiIdv‡Ri MVb wPwýZ wPÎmn eY©bv Ki“b| 
4| fvBiv‡mi eske„w× m¤ú‡K© we¯—vwiZ wjLyb| 
5| e¨vK‡Uwiqv wK? AvKvi I AvK…wZ Abymv‡i e¨vK‡Uwiqvi †kªYxweb¨vm D‡j−L Ki“b| 
6| GKwU e¨vK‡Uwiqvg †Kv‡li ewa©Z wPÎ A¼b Ki“b Ges Gi wewfbœ Ask wPwýZ Ki“b| 
7| e¨vK‡Uwiqvi A_©‰bwZK ¸i“Z¡ m¤ú‡K© we¯—vwiZ wjLyb| 

8| UxKv wjLyb- 
K) fvBivm 
L) e¨vK‡UwiIdvh& 
M) e¨vK‡Uwiqv 
N) mvqv‡bve¨vK‡Uwiqv 

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


