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BDwbU 1  gv‡Qi Lv`¨ 

Rxe RM‡Zi cÖwZwU Rx‡ei Rxebavi‡Yi cÖavb cÖ‡qvRb Lv`¨| Dw™¢`-cÖvYx wbwe©‡k‡l cÖwZwU 
RxeB Zv‡`i wbR wbR cwi‡ek †_‡K Lv`¨ MÖnY K‡i _v‡K| gvQ GKwU RjR †giæ`›Wx cÖvYx| 
RxebaviY, kixi MVb I e„w×i Rb¨ gvQ RjR cwi‡ek †_‡K Lv`¨ MÖnY K‡i _v‡K| 

m¤žÖwZ gvQ Pv‡li †ek wKQy DbœZ Kjv‡KŠkj D™¢vweZ n‡q‡Q| DbœZ Kjv‡KŠkj I cÖhyw³ 
cÖ‡qvM K‡i AwaK gvQ Drcv`‡bi Rb¨ gv‡Qi RxebP‡µi wewfbœ w`K, h_v- gv‡Qi kvixie„Ë, 
†KŠwjZË¡, Lv`¨ I Lv`¨ MÖn‡Yi Af¨vm BZ¨vw` m¤ú‡K© ¯^”Q aviYv _vKv `iKvi| gvV ch©v‡qi 
M‡elYv, gv‡Qi cwicvK bvjxi we‡kølY Ges kvixie„Ëxq cix¶vq †`Lv †M‡Q †h, gv‡Qi Lv‡`¨i 
cÖK…wZ I cÖKvi, Lv`¨vf¨vm Ges M„nxZ Lv`¨ nR‡gi cÖwµqv gv‡Qi Drcv`b‡K e¨vcKfv‡e 

cÖfvweZ K‡i| mylg Lv`¨ mwVK wbq‡g mieivn K‡i cyKz‡i gv‡Qi Drcv`b D‡j­L‡hvM¨ 
cwigv‡Y e„w× Kiv m¤¢e| 

 G BDwb‡Ui wewfbœ cv‡V gv‡Qi Lv`¨, Lv‡`¨i cÖKvi‡f`, cÖvK…wZK Lv`¨, Drm I cÖ‡qvRbxqZv, 
Lv`¨ k„OLj I cwi‡ek, K…wÎg Lv`¨, Drm I e¨envi, cÖvwYR Lv`¨ I Dw™¢`RvZ Lv`¨, Lv‡`¨i 
cvwigvY I Lv`¨ cÖ`vb c×wZ, Lv‡`¨i AvbycvwZK nvi I gv‡Qi e„w×, †`‡k cÖPwjZ gv‡Qi Lv`¨ 
†Pbv, Lv`¨ ˆZwi, AvbycvwZK nvi wba©viY BZ¨vw` ZvwË¡K I e¨envwiK wel‡q we¯ÍvwiZfv‡e 
Av‡jvPbv Kiv n‡q‡Q|    

cvV 1.1 Lv‡`¨i msÁv I cÖKvi‡f` 

G cvV †k‡l Avcwb - 
� Lv‡`¨i msÁv ej‡Z I wjL‡Z cvi‡eb| 
� gv‡Qi Lv`¨ KZ cÖKvi Zv ej‡Z I wjL‡Z cvi‡eb| 
� gv‡Qi Dw™¢¾ Lv`¨ m¤ú‡K© ej‡Z cvi‡eb| 
� gv‡Qi cÖvwYR Lv`¨ m¤ú‡K© eY©bv Ki‡Z cvi‡eb| 
� gv‡Qi wgkª I ˆZwi Lv`¨ m¤ú‡K© ej‡Z I wjL‡Z cvi‡eb| 

Lv`¨  

cªvPxbKv‡j g‡b Kiv n‡Zv Z…Y RvZxq Dw™¢‡`i exR, e„¶ivwRi dj Ges AvKvk I f‚fv‡Mi 
†hme cïcvwLi Ici gvby‡li KZ…©Z¡ cÖwZwôZ i‡q‡Q, †m¸‡jvB Lv`¨| G we‡ePbvq Lv`¨ MÖn‡Yi 
d‡j gvbyl welwµqv I Abyiƒc bvbvcÖKvi A¯^w¯ÍKi Ae¯’vq c‡o| Gfv‡e cÖvq GKk eQi a‡i 
Pjvi ci gvbyl Rvb‡Z cv‡i †h, †Kvb& wRwbmwU LvIqvi Dc‡hvMx Ges †KvbwU Zvi Rb¨ 
DcKvix| Gfv‡e Pj‡Z Pj‡Z Ebwesk kZvãx‡Z gvbyl Lv`¨ ª̀‡e¨i cywógvb m¤ú‡K© Ávb jvf 
K‡i| Gi c~‡e© mnRvZ eyw×, cÖPwjZ wek¦vm I ev¯Íe AwfÁZv †_‡K †Kvb `ª‡e¨i Lv`¨gvb 

m¤ž‡K© aviYv Kiv n‡Zv| †m mg‡q gvby‡li g‡b e×g j ms¯‹vi cÖPwjZ wQj †h, cÖK…wZ n‡Z hv 
cvIqv hvq ZvB m‡e©vrK…ó| 

†hme `ªe¨ MÖn‡Yi d‡j Rxe‡`‡ni ¶qc~iY I e„w× mvab nq Ges Rxe eske„w× Kivi Dc‡hvMx 
nq, †m¸‡jv‡KB Lv`¨ ejv nq| Lv`¨ ª̀e¨ wewfbœ cÖKvi cÖvK…wZK (natural) I ms‡kølx 
(synthetic) ivmvqwbK DcKi‡Yi mgš^‡q MwVZ| Rxebavi‡Yi Rb¨ Aw·‡Rb I cvwbi b¨vq 
Lv`¨I AwZ cÖ‡qvRbxq| Aw·‡Rb I cvwb Lv‡`¨i Ab¨Zg DcKiY| 

BDwbU 1  
gv‡Qi Lv`¨  

†hme ª̀e¨ MÖn‡Yi d‡j 
Rxe‡`‡ni ¶qc~iY I e„w× 
mvab nq Ges Rxe 
eske„w× Kivi Dc‡hvMx nq 
†m¸‡jv‡KB Lv`¨ ejv nq| 

�
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gv‡Qi Lv`¨ 

†hme `ªe¨ MÖn‡Yi d‡j gv‡Qi †`‡ni e„w×mvab, ¶qc iY, Zvc I kw³ Drcv`b nq Ges 
eske„w× N‡U †m¸‡jv‡K gv‡Qi Lv`¨ ejv nq| AvaywbK c×wZ‡Z gvQ Pv‡li Rb¨ Lv`¨ GKwU 
Acwinvh© Dcv`vb| cwiwgZ cwigv‡Y Lv‡`¨i †hvMvb w`‡q gv‡Qi AwaK Drcv`b wbwðZ Kiv 
hvq| gv‡Qi esk e„w×‡Z Lv`¨ ¸iæZ¡c~Y© f‚wgKv cvjb K‡i| mylg Lv`¨ MÖn‡Y gv‡Qi e„w× 
Z¡ivwš^Z nq Ges gvQ h_vmg‡q †hŠb cwic°Zv jvf K‡i| G‡Z gv‡Qi Rbb MÖwš’ (gonad) 

cwic Y©fv‡e weKwkZ nq Ges wW¤^vYy I ïµvYy Drcv`b ¶gZv e„w× cvq| gv‡Qi Rxeb hvÎvi 
wewfbœ ¸iæZ¡c~Y© c×wZ, h_v- i³ msenb, k¦vmKvh© cwiPvjbv, Awfmªebxq Pvc wbqš¿Y, cÖj¤^b 
(suspension) I cvwbi wfZ‡i w¯’Zve¯’vq Ae¯’v‡bi Rb¨ cÖPzi cwigv‡Y kw³i cÖ‡qvRb nq| 
gvQ M„nxZ Lv`¨ †_‡K G kw³ cvq| G Kvi‡Y ‰kkeve¯’v †_‡KB gvQ‡K wbqwgZ I mylg Lv`¨ 
mieivn Ki‡Z nq| Lvgv‡ii gv‡Qi †¶‡Î Lv`¨ mieivn nVvr e¨vnZ n‡j Ges `xN© mgq Lv`¨ 
cÖ`vb eÜ _vK‡j gvQ eÜ¨v‡Z¡i wkKvi n‡Z cv‡i| my¯’ mej †cvbv Drcv`‡bi Rb¨ cwic° 
gvQ‡K cywógvb mg„× Lv`¨ cÖ`vb Kiv `iKvi| 

Lv‡`¨i cÖKvi‡f` 
cÖK…wZ‡Z gv‡Qi eû ai‡bi Lv`¨ we`¨gvb| Gi g‡a¨ †hgb i‡q‡Q RjR ¶z‡` Dw™¢` I cÖvYx, 
†Zgwb i‡q‡Q ª̀exf‚Z (solution) cywó Dcv`vbmn A‡bK Dw™¢` I cÖvYxi †cvlK| ¯’j fv‡MI 
AmsL¨ Dw™¢¾ I cªvwYR `ªe¨ i‡q‡Q, †h¸‡jv gv‡Qi mylg Lv`¨ wn‡m‡e e¨eüZ n‡q _v‡K| wKQy 
msL¨K gvQ cÖavbZ Dw™¢¾ Lv`¨ MÖnY K‡i _v‡K| Avevi wKQy msL¨K gvQ ïaygvÎ cªvwYR Lv`¨ 

MÖnY K‡i| wKš‘ AwaKvsk gvQ †`‡ni ¶qc iY I e„w× mva‡bi Rb¨ cÖvwYR I Dw™¢¾  Dfq 
ai‡bi Lv`¨B MÖnY K‡i _v‡K| gv‡Qi Gme Lv`¨ Av‡m g~jZ `ywU cwi‡ek ev Drm †_‡K| h_v- 

• gvQ †h cwi‡e‡k ev gva¨‡g evm K‡i, A_©vr RjR cwi‡ek †_‡K  Ges  
• RjR cwi‡e‡ki evB‡i A_©vr c„w_exi ¯’jfvM †_‡K| 

Lv`¨ ª̀‡e¨i Dr‡mi G wfbœZv Abymv‡i gv‡Qi Lv`¨‡K cÖavbZ `yÔfv‡M fvM Kiv nq| h_v- 

• cÖvK…wZK Lv`¨  (natural food) Ges 
• m¯ú~iK Lv`¨ (supplemental food) 

cÖvK…wZK Lv`¨  
gv‡Qi Rxebavi‡Yi gva¨g cvwb| †Kvb  Rjvk‡qi cvwb‡Z ¯^vfvweKfv‡e †h me Lv`¨`ªe¨ Drcbœ 
nq, †m¸‡jv‡K gv‡Qi cÖvK…wZK Lv`¨ ejv nq| cø¨v¼Ub, RjR KxUcZ½ I Dw™¢`, ¶z‡`cvbv, 
cyKz‡ii Zj‡`‡ki cPv ˆRe c`v_©, BZ¨vw` gv‡Qi cÖvK…wZK Lv`¨| 

m¤ú~iK Lv`¨ 
AwaK Drcv`‡bi Rb¨ cÖvK…wZK Lv`¨ †hvMv‡bi cvkvcvwk cyKz‡ii evB‡i †_‡K gvQ‡K wKQz Lv`¨ 
†`Iqv nq| evB‡i †_‡K †`Iqv Gme Lv`¨`ªe¨‡K m¤ú~iK Lv`¨ ejv nq| PvD‡ji Kzuov, M‡gi 
f‚wl, mwilvi ˆLj, BZ¨vw` gv‡Qi m¤úiK Lv`¨| 

DcwiD³ fvM Qvov gv‡Qi Lv`¨‡K mvaviYfv‡e wb‡¤œv³ KqwU fv‡MI fvM Kiv hvq| h_v- 

• Dw™¢¾ Lv`¨ (Plant feed) 
• cÖvwYR Lv`¨ (Animal feed) 
• wgkª Lv`¨ (Mixed feed) Ges 

†hme ª̀e¨ MÖn‡Yi d‡j 
gv‡Qi †`‡ni e„w×mvab, 
¶qc~iY, Zvc I kw³ 
Drcv`b nq Ges eske„w× 
N‡U †m¸‡jv‡K gv‡Qi Lv`¨ 
ejv nq| AvaywbK c×wZ‡Z 
gvQ Pv‡li Rb¨ Lv`¨ GKwU 
Acwinvh© Dcv`vb| 
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• ˆZwi Lv`¨ (Formulated feed)| 

Dw™¢¾ Lv`¨ 
Dw™¢` ev Dw™¢¾ Drm †_‡K †hme Lv`¨ cvIqv hvq Zv‡`i‡K Dw™¢¾ Lv`¨ ejv nq| h_v- 
dvB‡Uvcø¨v¼Ub, ¶z‡` cvbv, meyR Nvm,  big RjR Dw™¢`, Pv‡ji Kzuov, mwilvi ˆLj, M‡gi f‚wl 
BZ¨vw`| 

cÖvwYR Lv`¨ 
cÖvYx ev cÖvwYR Drm †_‡K cÖvß Lv`¨‡K cÖvwYR Lv`¨ ejv nq| h_v- RyIcø¨v¼Ub, ¶z‡` RjR 
KxUcZ½, Mevw` cïi i³, †ikgKxU, wdk wgj BZ¨vw`| 

Abykxjb (Activity) : Avcbvi GjvKvq gv‡Qi †h mKj Dw™¢¾ I cÖvwYR Lv`¨ cvIqv hvq 
Zv‡`i bvg wjLyb| 

wgkª Lv`¨ 
Dw™¢` I cÖvYx ev Dfq Dr‡mi Lv`¨ ª̀e¨ GK‡Î wgwk‡q †h Lv`¨ ˆZwi nq Zv‡K wgkª Lv`¨ ejv 
nq| h_v- Pv‡ji Kzuov, Mevw` cïi i³, cyKz‡ii Zj‡`‡ki cPv ˆRe c`v_© BZ¨vw`| 

ˆZwi Lv`¨ 
wewfbœ Lv`¨ Dcv`vb GK‡Î wgwk‡q †h mylg Lv`¨ ˆZwi Kiv nq Zv‡KB ˆZwi Lv`¨ ejv nq| 
`vbv`vi, ewo ev wc‡jU AvKv‡i ˆZwi Lv`¨ Drcv`b Kiv nq| eZ©gv‡b evRv‡i wewfbœ ai‡bi 
ˆZwi Lv`¨ cvIqv hvq| G¸‡jv wewfbœ evwYwR¨K bv‡g cwiwPZ| h_v - óvU©vi, †MÖvqvi, wdwbkvi 
BZ¨vw`| 

mvigg© : †hme `ªe¨ MÖn‡Yi d‡j Rxe‡`‡ni ¶qc iY, e„w× mvab nq Ges Rxe esk e„w× Kivi 
Dc‡hvMx nq †m¸‡jv‡KB Lv`¨ ejv nq| Rxebavi‡Yi Rb¨ Aw·‡Rb I cvwbi b¨vq Lv`¨I 
AZxe cÖ‡qvRb| Lv‡`¨i Dr‡mi wfbœZv Abyhvqx Lv`¨‡K cÖavbZ `yÕfv‡M fvM Kiv hvq| h_v- 
cÖvK…wZK Lv`¨ Ges m¤ú~iK Lv`¨| eZ©gv‡b evRv‡i gv‡Qi Rb¨ óvU©vi, †MÖvqvi, wdwbkvi BZ¨vw` 
ˆZwi Lvevi cvIqv hvq| 
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cv‡VvËi g~j¨vqb 1.1 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| cyKzi ev Rjvk‡q m¦vfvweKfv‡e Drcbœ Lv`¨‡K †Kvb& ai‡bi Lv`¨ e‡j? 
K� ˆZwi Lv`¨ 
L� m¤ú~iK Lv`¨ 
M� Dw™¢¾¡ Lv`¨   
N� cÖvK…wZK Lv`¨ 

2| Dr‡mi wfbœZv Abymv‡i gv‡Qi Lv`¨‡K Kqfv‡M fvM Kiv nq? 

K� 5 fv‡M   
L� 2 fv‡M   
M� 3 fv‡M 
N� 4 fv‡M 

3|  cyKz‡ii Zj‡`‡ki cPv ˆRe c`v_© †Kvb& ai‡bi Lv`¨? 

K� m¤ú~iK Lv`¨   
L� wgkª Lv`¨   
M� ˆZwi Lv`¨ 
N� Dw™¢¾ Lv`¨ 

 4|  RyIcø¨v¼Ub †Kvb& ai‡bi Lv`¨? 

K� cÖvwYR Lv`¨   
L� wgkª Lv`¨   
M� ‰Zwi Lv`¨ 
N� Dc‡ii ‡KvbwUB bv  
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cvV 1.2  cÖvK…wZK Lv‡`¨i Drm I cÖ‡qvRbxqZv 

G cvV †k‡l Avcwb - 

� gv‡Qi cÖvK…wZK Lv`¨ msÁvwqZ Ki‡Z cvi‡eb| 
� gv‡Qi cÖvK…wZK Lv‡`¨i cÖKvi‡f` ej‡Z I wjL‡Z cvi‡eb| 
� cÖvK…wZK Lv‡`¨i Drm wPwýZ Ki‡Z cvi‡eb| 
� gvQ Drcv`‡b cÖvK…wZK Lv‡`¨i cÖ‡qvRbxqZv e¨vL¨v Ki‡Z cvi‡eb| 

cÖvK…wZK Lv`¨ 

†Kvb Rjvk‡qi cvwb avi‡Yi Avavi n‡jv gvwU| gvwUi ¸Yv¸Y cvwbi ¸Yv¸Y‡K cÖfvweZ K‡i| 
gvwU I cvwbi ¯^vfvweK De©iZvq †Kvb Rjvk‡q †hme Lv`¨ ª̀e¨ Drcvw`Z nq †m¸‡jv‡K gv‡Qi 
cÖvK…wZK Lv`¨ ejv nq| mvi cÖ‡qv‡Mi gva¨‡g cywó mieivn K‡i cyKz‡i ch©vß cwigv‡Y cÖvK…wZK 
Lv`¨ Drcv`b Kiv hvq| cÖvK…wZK Lv`¨ gv‡Qi Rxebavi‡Yi Rb¨ cÖ‡qvRbxq Lv‡`¨i cÖavb Drm| 
†Kvb Rjvk‡qi cÖvK…wZK Lv‡`¨i ch©vßZv D³ Rjvk‡qi cÖv_wgK Drcv`bkxjZv wb‡ ©̀k K‡i| 

cÖvK…wZK Lv‡`¨i Drm 

Dw™¢`-cÖvYx wbwe©‡k‡l cvwb‡Z ¯^vfvweKfv‡e we`¨gvb cÖvq mKj RxeB gv‡Qi cÖvK…wZK Lv‡`¨i 

Drm| G QvovI cvwbi Zj‡`‡k I Kv`vi Dc‡i Ae¯’vbKvix RxešÍ  bq Ggb cPv ˆRee¯‘I 
gvQ cÖvK…wZK Lv`¨ wn‡m‡e MÖnY K‡i _v‡K| Gme cPv ˆRee¯‘‡Z AmsL¨ e¨vK‡Uwiqv I 
†cÖv‡Uv‡Rvqv †j‡M _v‡K, †h¸‡jv AwaK cywógvb mg„× Ges gv‡Qi cÖvK…wZK Lv`¨ wn‡m‡e 
¸iæZ¡c~Y©| gv‡Qi Gme cÖvK…wZK Lv`¨ cÖavbZ wkKvi I wkKvix Giƒc f‚wgKvq ci¯ú‡ii g‡a¨ 
wµqv cÖwZwµqv K‡i Ges Lv`¨, ¯’vb BZ¨vw`i Rb¨ ci¯ú‡ii m‡½ cÖwZ‡hvwMZv K‡i| ˆRe e¯‘i 
Giƒc cvi¯úwiK m¤úK©‡K Lv`¨Pµ ejv nq| Lv`¨P‡µi gva¨‡g gv‡Qi cÖvK…wZK Lv`¨ Drcbœ 
nq| 

RjR cwi‡e‡k cÖvß gv‡Qi cÖvK…wZK Lv`¨‡K  wbæiƒc 6wU †kªwY‡Z fvM Kiv hvq| h_v - 

• cø¨v¼Ub (plankton) 
• †cwidvBUb (periphyton) 
• †bKUb (nekton) 
• wbDmUb (neuston) 
• †eb‡_vm  (benthos) Ges 
• g¨v‡µvdvBU (macrophyte) 

cø¨v¼Ub 

cvwb‡Z we`¨gvb ¶z`ª ¶z ª̀ RxeKYv, A_©vr AvYyex¶wYK cÖvYx I Dw™¢`‡K c­¨v¼Ub ejv nq| 
cø¨v¼Ub cvwbi †XD ev †mªv‡Zi wecix‡Z muvZvi KvU‡Z cv‡i bv| †mªvZ ev †XD‡qi Zv‡j Zv‡j 
Giv wbw®Œqfv‡e †f‡m †eovq| cø¨v¼Ub gv‡Qi cÖavb cÖvK…wZK Lv`¨| cvwb‡Z cø¨v¼Ub †ewk _vKv 
cyKz‡ii AwaK Drcv`bkxjZv wb‡ ©̀k K‡i| cø¨v¼U‡bi Avwa‡K¨ cvwbi eY© meyR ev ev`vgx 
†`Lvq| cø¨v¼Ub `yB cÖKvi, h_v - 

• Dw™¢` cø¨v¼Ub (phytoplankton ) Ges 
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• cÖvYx cø¨v¼Ub (zooplankton)| 
Dw™¢` cø¨v¼Ub : ¶z`ª ¶z`ª RjR Dw™¢`B Dw™¢` cø¨v¼Ub| G¸‡jvi eY© meyR| Dw™¢` cø¨v¼Ub gv‡Qi 
cÖvK…wZK Lv‡`¨i cÖv_wgK Drm| †hgb- A¨vbv‡ebv (Anabaena), ¯úvB‡ivMvBiv 
(Spirogyra), bvwfKzjv (Navicula), cwj‡Uv‡gjøv (Polytomella), †cwW‡q÷ªvg 
(Pediastrum),wm‡b‡Wmgvm (Scenedesmus), †dKvm (Phacus) BZ¨vw`| 
 

   

 

  

 

 

         

 

                                                          

                                                       

                                                   

 

 

 

 

 

 

 

 

 

 

 

 

 

                                              

 
 
 
 
 
 
 
 
 
 

wPÎ 1 t  wewfbœ ai‡bi Dw™¢` cø¨v¼Ub 
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cÖvYx cø¨v¼Ub : ¶z ª̀ ¶z ª̀ RjR cªvYx I KxUcZ‡½i jvf©v‡K cÖvYx cø¨v¼Ub ejv nq| cÖvYx cø¨v¼Ub 
gv‡Qi cÖvK…wZK Lv‡`¨i wØZxq ev ga¨g ch©v‡qi Drm| RyIcø¨v¼Ub cÖvwYR Lv‡`¨i cÖ_g Drm| 
†hgb- W¨vdwbqv (Daphnia), mvBK¬c&m& (Cyclops), Wvqvc‡Uvgvm (Diaptomus), 
†Kiv‡Ujøv (Keratella), wdwjwbqv (Filinia), eªvwKIbvm (Brachionus),cwjAv_ª©v 
(Polyarthra) BZ¨vw`| 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

wPÎ 2 t  wewfbœ ai‡bi cÖvYx cø¨v¼Ub 
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†cwidvBUb 
†cwidvBUb n‡jv H mKj ¶z‡` Dw™¢` I cÖvYx hviv wkKohy³ I A‡c¶vK…Z eo RjR  Dw™¢‡`i 
kvLv cÖkvLvq †j‡M _v‡K ev cvwbi Zj‡`‡ki k³ †Kvb Avkª‡q „̀pfv‡e Ae¯’vb K‡i Rxeb 
hvcb K‡i|  

†bKUb 
A‡c¶vK…Z eo ai‡bi RjR cÖvYx hviv gy³fv‡e muvZvi KvU‡Z cv‡i Ges ¯^vaxbfv‡e Pjv‡div 
Ki‡Z cv‡i, Zv‡`i‡K †bKUb ejv nq| †bKUb cø¨v¼Ub †b‡U aiv cov †_‡K wb‡R‡K gy³ 
Ki‡Z cv‡i| h_v- IqvUvi exU&j&, ¶z‡` DfPi cÖvYx, RjR †cvKv gvKo BZ¨vw`| 

wbDmUb 
cvwbi Dcwifv‡M Sz‡j †_‡K ev fvmgvb Ae¯’vq muvZviiZ ev wekªvgKvix Rxe‡K wbDmUb ejv 
nq| h_v- †cÖv‡Uv‡Rvqv, KxUcZ½ BZ¨vw`| 

e¨vb‡_vm 

cvwbi Zj‡`‡k Kv`vi Dcwifv‡M ev Kv`vi g‡a¨ emevmKvix Rxe‡K e¨vb‡_vm ejv nq| h_v- 
kvgyK, wSbyK BZ¨vw`| 

g¨v‡µvdvBU 
A‡c¶vK…Z eo ai‡bi RjR Dw™¢`‡K g¨v‡µvdvBU ejv nq| h_v- ¶z‡` cvbv, KzwU cvbv 
BZ¨vw`| 

cÖvK…wZK Lv‡`¨i cÖ‡qvRbxqZv 
gvQ Pv‡li Rb¨ Rjvk‡q cÖvK…wZK Lv‡`¨i cwiwgZ †hvMvb`vb LyeB ¸iæZ¡c~Y©| cÖvK…wZK Lv`¨ 
gv‡Qi Lv`¨ Pµ‡K mPj iv‡L| d‡j Rjvk‡q gv‡Qi wewfbœ cÖKvi Lv`¨ Dcv`vb PµvKv‡i I 
AweiZfv‡e Drcvw`Z n‡q _v‡K| G‡Z gv‡Qi †`‡ni ¯^vfvweK cywó mvab I e„w× N‡U _v‡K Ges 
Rjvk‡qi ˆRe fvimvg¨ (biological equilibrium) eRvq _v‡K| e¨vcK wfwËK (extensive) 
gvQ Pv‡li †¶‡Î cÖvK…wZK Lv`¨B gv‡Qi cywói GKgvÎ Drm|  
 
cÖvK…wZK Lv`¨ gv‡Qi ¯^vfvweK Lvevi| GRb¨ gvQ mn‡RB cÖvK…wZK Lv`¨ MÖnY K‡i| cÖvK…wZK 
Lv‡`i cywógvb †ewk Ges G¸‡jv mn‡RB nRg nq| G Kvi‡Y cÖvK…wZK Lv‡`¨i cwieZ©b nvi 
(conversion rate) m~PK msL¨vgvb Kg, hv AwaK Drcv`b wbwðZ K‡i| 
  
†Mvei, nvm-gyiwMi weôv, BZ¨vw` ˆRe mvi mnRjf¨ Ges `v‡g A‡c¶vK…Z m¯Ív| Gme ˆRe mvi 
e¨envi K‡i cvwb‡Z cÖPzi cwigv‡Y cø¨v¼Ub Drcv`b Kiv hvq| cø¨v¼Ub Rjvk‡qi 
Drcv`bkxjZv e„w× K‡i| 
 
‡kcviK¬vDm (Schaperclaus) g‡b K‡ib †h Kvc©RvZxq gvQ Pv‡li †¶‡Î cÖ‡qvRbxq Lv‡`¨i 
50 kZvsk cÖvK…wZK Lv`¨ nIqv DwPZ| Zvj Ges †ncvi (Tal and Hapher) Zuv‡`i cix¶v 
wbix¶vq †`‡L‡Qb ‡h, cyKz‡i Drcvw`Z cÖvK…wZK Lv`¨ Kvc© RvZxq gv‡Qi ˆ`wnK e„w×i Rb¨ 
AZ¨vek¨K| †Zjvwcqvi Rb¨ cyKz‡i b~¨bZg 10 kZvsk cÖvK…wZK Lv‡`¨i †hvMvb _vKv `iKvi| 
 

� ��� � ��� �� � �� �� �� ��� � ��
� �� �� ��� ��� � �� �� �� �� ���
� �� ��� � �� � � �� �� �� � ��

� �� � �� �� �� � �� � �� � �� �
� �� ��� ��� �� ��� �� � ��� �� ���
�� �� �� �� �� ��� �� � ��� ��� �
� � ��� �� � ��� � ��� � �� �� ��
� ��� ��� � �� ��� � � � �� � ��
� � � �



 gv‡Qi Lv`¨ 

¯‹zj Af& GwMÖKvjPvi GÛ iæi¨vj wW‡fjc&‡g›U � �

cyKz‡ii wewfbœ ¯Íi n‡Z Lv`¨ MÖnYKvix wewfbœ cÖRvwZi gvQ‡K h_vh_ cwigv‡Y m¤ú~iK Lv`¨ 
mieivn Kiv hvq bv| Zv Qvov, me cÖRvwZi gvQ m¤ú~iK Lv`¨ MÖn‡Y mgvb Drmvn †`Lvq bv| 
Avevi GKB Rjvk‡q GKB mg‡q wewfbœ ai‡bi m¤ú~iK Lv`¨ mieivn Kiv e¨qeûj I 
Kómva¨|  
 
K…wÎg ev m¤ú~iK Lv`¨ cÖvK…wZK Lv‡`¨i weKí bq, cwic~iK gvÎ| A‡bK mgq m¤ú~iK Lv`¨ 
mylg nq bv| G Rb¨ gvQ Pv‡l cÖvK…wZK Lv‡`¨i ¸iæZ¡ Acwimxg| 

mvigg©: gvwU I cvwbi ¯^vfvweK De©iZvq †Kvb Rjvk‡q †hme Lv`¨`ªe¨ Drcvw`Z nq †m¸‡jv‡K 
gv‡Qi cÖvK…wZK Lv`¨ e‡j| cÖvK…wZK Lv`¨ gv‡Qi Rxebavi‡Yi Rb¨ cÖ‡qvRbxq Lv‡`¨i cÖavb 
Drm| Dw™¢` cÖvYx wbwe©‡k‡l cvwb‡Z ¯^vfvweKfv‡e we`¨gvb cÖvq mKj RxeB gv‡Qi cÖvK…wZK 
Lv`¨| RjR cwi‡e‡k cÖvß gv‡Qi cÖvK…wZK Lv`¨‡K cø¨v¼Ub, †cwidvBUb, †bKUb, wbDmUb, 
†eb‡_vm, g¨v‡µvdvBU BZ¨vw` †kªwY‡Z fvM Kiv nq| gvQ Pv‡li Rb¨ Rjvk‡q cÖvK…wZK Lv‡`¨i 
cwiwgZ †hvMvb`vb LyeB ¸iæZ¡c~Y©| e¨vcK wfwËK gvQ Pv‡li †¶‡Î cÖvK…wZK Lv`¨B gv‡Qi cywói 
GKgvÎ Drm| cøv¼Ub Rjvk‡qi Drcv`bkxjZv e„w× K‡i| 
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cv‡VvËi g~j¨vqb 1.2 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| cø¨v¼Ub KZ cÖKvi? 

K� 4 cÖKvi 
L� 5 cÖKvi 
M� 3 cÖKvi 
N� 2 cÖKvi 

2| gv‡Qi cÖvK…wZK Lv`¨‡K Kq †kªwY‡Z fvM Kiv nq? 

K� 8 †kªwY‡Z 
L� 6 †kªwY‡Z 
M� 4 †kªwY‡Z 
N� 2 †kªwY‡Z 

3|  Kvc©RvZxq gv‡Qi †¶‡Î cÖ‡qvRbxq Lv‡`¨i KZfvM cÖvK…wZK Lv`¨ nIqv `iKvi? 

K� 70 fvM 
L� 60 fvM 
M� 50 fvM 
N� 40 fvM 

4| wb‡Pi †Kvb&wU Dw™¢` cø¨v¼Ub? 

 K) W¨vdwbqv 
 L) †KivwUjv 
 M) ¯úB‡ivMvBiv 
 N) mvBK¬c&m 
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cvV 1.3  Lv`¨ k„sLj Ges cwi‡ek 

G cvV †k‡l Avcwb - 

� Lv`¨ k„sLj e¨vL¨v Ki‡Z cvi‡eb| 
� RjR cwi‡e‡k weivwRZ wewfbœ ai‡bi Lv`¨ k„sLj m¤ú‡K© eY©bv Ki‡Z cvi‡eb| 
� ev¯‘ms¯’vb ev cwi‡e‡ki msÁv ej‡Z cvi‡eb| 
� cyKzi Kxfv‡e GKwU ev¯‘ms¯’vb‡K Dc¯’vcb K‡i Zv e¨vLv Ki‡Z cvi‡eb| 

Lv`¨ k©sLj 
Rxe RM‡Zi mKj Dw™¢`, cÖvYx I A‰Re e¯‘i cvi¯úwiK wg_w¯Œqv (interaction) Ges `ª‡e¨i 
Av`vb cÖ`v‡bi ga¨ w`‡qB RxebPµ AweiZfv‡e Pj‡Q| RxeRM‡Zi †KvwU †KvwU Rx‡ei g‡a¨ 
GKgvÎ meyR Dw™¢` ¯^‡fvRx| c¶všÍ‡i cÖvYxiv ci‡fvRx| Lv‡`¨i Rb¨ cÖvYx cÖZ¨¶ ev 
c‡iv¶fv‡e meyR Dw™¢‡`i Ici wbf©ikxj| c„w_ex‡Z mKj kw³i Drm m~h©v‡jvK| meyR Dw™¢` 
m~h©v‡jv‡Ki mvnv‡h¨ mv‡jvKms‡kølY cÖwµqvq wb‡R‡`i Lv`¨ (kK©iv) wb‡Riv cÖ¯‘Z K‡i _v‡K| 

mv‡jvKms‡k­l‡Yi mgq meyR Dw™¢` Rx‡ei cwi‡e‡ki Rb¨ Acwinvh© Aw·‡Rb ˆZwi K‡i| G 
cÖwµqvq Av‡jvK kw³ ivmvqwbK kw³‡Z iƒcvšÍwiZ nq Ges Zv kK©iv Lv‡`¨ Ave× _v‡K| 
A_©vr, meyR Dw™¢‡`i †`‡n †mŠikw³ (radiant energy) w¯’wZkw³ (potential energy) wn‡m‡e 
mwÂZ nq| meyR Dw™¢`, A_©vr, Drcv`K ˆZwi G Lv‡`¨i wKQy Ask wb‡R‡`i cÖ‡qvR‡b e¨envi 
K‡i| Aewkó Ask mwÂZ Lv`¨ (Z…Y‡fvRx cÖvYxi Rb¨) wn‡m‡e Drcv`‡Ki †`‡n Rgv _v‡K| 
Z…Y‡fvRx cÖvYx (cÖv_wgK Lv`K) Drcv`K‡K Lv`¨ wn‡m‡e MÖnY K‡i _v‡K| Avevi gvsmvkx cÖvYx 
(gva¨wgK Lv`K) Z…Y‡fvRx cÖvYx‡K Lv`¨ wn‡m‡e MÖnY K‡i Ges †kl ch©v‡q iv¶z‡m cÖvYx 

(P‚ovš  Lv`K) gvsmvkx cÖvYx‡K †L‡q _v‡K| hLb Z…Y‡fvRx cÖvYx meyR Dw™¢` Lvq ZLb Dw™¢‡`i 
†`‡n mwÂZ w¯’wZkw³ Z…Y‡fvRx cÖvYxi †`nvf¨šÍ‡i Zvckw³iƒ‡c gy³ nq, hvi wKQy Ask D³ 
cÖvYxi RxebhvÎv cwiPvjbvq e¨q nq| evKx Ask Rgv _v‡K| cybivq G cÖvYx‡K hLb gvsmvkx 
cÖvYx Lvq, ZLb Abyiƒcfv‡e wKQy kw³ Zvckw³ wn‡m‡e e¨q nq| Aewkóvsk cieZ©x f¶‡Ki 
†`nMV‡bi Rb¨ mwÂZ _v‡K| G fv‡e GK Rxe n‡Z Ab¨ Rx‡e kw³ ¯’vbvšÍwiZ nq| A_©vr 

Lv‡`¨i Drcv`K †_‡K ïiæ K‡i P‚ovšÍ   Lv`K ch©šÍ  ci¯ú‡ii g‡a¨ Lv`¨ I Lv`K m¤úK© 
AvewZ©Z n‡q kw³i ¯’vbvšÍi N‡U| kw³ ¯’vbvšÍ‡ii G cÖwµqvB Lv`¨ k„sLj (food chain)|  
 
myZivs Lv`¨ k„sLj‡K Gfv‡e msÁvwqZ Kiv hvq- †h cÖwµqvq ci¯úi m¤úK©hy³ GK`j Rx‡ei 
gva¨‡g meyR Dw™¢` Drm †_‡K ïiæ K‡i ch©vqµ‡g wewfbœ cÖvYxi g‡a¨ G‡K Ab¨‡K LvIqv I 
Lv`¨ wn‡m‡e e¨eüZ nIqvi gva¨‡g Lv`¨ kw³i ¯’vbvšÍi N‡U, †mB ch©vqµwgK AveZ©‡K Lv`¨ 
k„sLj ejv nq| 

Rjxq cwi‡e‡k cÖavbZ 2 ai‡bi Lv`¨ k„sLj i‡q‡Q| h_v - 

• PviYKvix Lv`¨ k„sLj (grazing food chain) Ges 
• g„ZRxe‡fvRx Lv`¨ k„sLj (detritus food chain)| 

PviYKvix Lv`¨ k„sLj 
G ai‡bi Lv`¨ k„sLj ïiæ nq meyR Dw™¢` w`‡q| PviY Lv`¨-k„sL‡j g„Z Rxe‡fvRx Lv`¨-
k„sL‡ji GKwU Dcv`vb (AYyRxe) wbqvgK f‚wgKv cvjb K‡i| g„Z  meyR  †kIjv, Dw™¢` 
cø¨v¼Ub I  RjR  Rxe we‡qvRK AYyRx‡ei wµqvq mij A‰Re  cywó  Dcv`v‡b iƒcvšÍwiZ  nq| 

�
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Dw™¢` c­¨v¼Ub I meyR †kIjv G cywó MÖnY K‡i Ges Lv`¨-k„sLj‡K cybtPµvwqZ K‡i| wPÎ 3 
G GKwU PviY Lv`¨ k„sLj †`Lv‡bv n‡jv| 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                         wPÎ  3 t  GKwU PviY Lv`¨ k„sLj 
 
1. m~h© 2. wkKohy³ Dw™¢` 3. cÖv_wgK Drcv`K (dvB‡Uvcø¨v¼Ub) 4. cÖv_wgK Lv`K 

(RyIcø¨v¼Ub) 5. gva¨wgK Lv`K (gvsmvkx) 6. P~ovšÍ  ch©v‡qi Lv`K (gva¨wgK gvsmvkx) 7. 
cÖv_wgK Lv`K, Zj‡`kxq gvQ (Z…Y‡fvRx) 8. e¨vK‡Uwiqv Ges QÎvK (we‡qvRK)| 
 
GKwU PviY Lv`¨-k„sL‡ji Dcv`vb¸‡jv wbæiƒc : 

• cÖv_wgK Drcv`K - Dw™¢` cø¨v¼Ub Ges fvmgvb GK‡Kvlx †kIjv Gi AšÍf©y³| Giv 
¯^‡fvRx I A‰Re Dcv`vb cywó †_‡K MÖnY K‡i|    

• Z…Y‡fvRx  g~jZ cÖvYx cø¨v¼Ub G ch©vqfy³| wKQy gvQI Z…Y‡fvRx| Giv Dw™¢` c­¨v¼Ub 
I †kIjv †L‡q _v‡K| 

• cÖ_g ch©v‡qi cÖvYx‡fvRx - cÖvYx cø¨v¼Ub‡fvRx gvQ I †QvU gvsmvkx ¯^fv‡ei gvQ G 
ch©vqf‚³ | hviv wewfbœ ai‡bi †QvU cÖvYx †L‡q _v‡K| 

• wØZxq ch©v‡qi gvsmvkx cÖvYx - A‡c¶vK…Z eo AvKv‡ii wkKvix gvQ G ch©vqfz³| Giv 
g~jZ †QvU gvQ a‡i Lvq| 

• Z…Zxq ch©v‡qi gvsmvkx cÖvYx -  eo AvK…wZi iv¶z‡m gvQ, hviv cÖavbZ cÖvYx‡fvRx gvQ 
Ges †QvU iv¶z‡m gvQ †L‡q _v‡K| 
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g„ZRxe‡fvRx Lv`¨ kysLj 
G ai‡bi Lv`¨ k„sL‡j mvaviYZ PviY Lv`¨ k„sL‡ji GKwU Dcv`vb (cÖvYx‡fvRx gvQ) _v‡K| 
g„Z Rxe‡fvRx Lv`¨ k„sL‡ji kw³i ev¯Íe Drm g„Z I cPv ˆRe c`v_©| G Lv`¨ k„sL‡j 
g¨vb‡MÖv‡fi giv cvZv BZ¨vw` AMfxi †gvnbvi Zj‡`‡k Rgv nq Ges AYyRx‡ei wµqvq cPv 
ˆRe c`v‡_© iƒcvšÍwiZ nq| cPv ˆRe c`v_© bvbv cÖKvi RjR cÖvYxi Lv`¨ wn‡m‡e e¨eüZ nq| 
Avi gvsmvkx gvQ H mKj cÖvYx‡K Lv`¨ wn‡m‡e MÖnY K‡i| 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

wPÎ 4 t  g„ZRxe‡fvRx Lv`¨ k„sLj 

1. ¯’jR Dw™¢` 2. dvB‡Uvcø¨v¼Ub Ges Zj‡`kxq †kIjv 3. QÎvK, e¨vK‡Uwiqv Ges cÖ‡Uv‡Rvqv 
4. KuvKov 5. Kwc‡cvW 6. RxweZ kvgyKRvZxq cÖvYx 7. †bgv‡UvW 8. A¨vgwd‡cvW 9. 
KxUcZ‡½i jvf©v 10. wPswo 11. BwjkRvZxq gvQ 12. gvBwmW 
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g„ZRxe‡fvRx Lv`¨ k„sL‡ji cywó ch©vq¸‡jv wb¤œiƒc : 

1.  g¨vb‡MÖv‡fi cPv cvZv e¨vK‡Uwiqv I Ab¨vb¨ AYyRx‡ei wµqvq cPv ˆRe c`v‡_© 
iƒcvšÍwiZ nq| 

2.  wewfbœ ai‡bi ¶z‡` RjR cÖvYx, †hgb- †bgv‡UvW, †QvU wPswo, KwccW, Kx‡Ui jvfv©, 
kvgyK-wSbyK BZ¨vw` gva¨wgK cÖvYx wn‡m‡e k„sL‡ji g‡a¨ Dck„sLj ˆZwi K‡i| 

3.  †MÖgy‡jU, wPswo, KvKov cÖf…wZ cPuv ˆRe c`v_© †_‡K Lv`¨ MÖnY K‡i| 
4.  †_iv‡cvb‡qW (theraponoid), wK‡kvi †_ªWwdb (youth threadfin) Ges mvqvwbW 

(sciaenid) BZ¨vw` ¶z‡` gvsmvkx cÖvYx (primary carnivore)  wn‡m‡e cPv 
Rxe‡fvRx cÖvYx‡K Lv`¨ wn‡m‡e MÖnY K‡i| 

5.  †fUwK, eo †mªWwdb Ges mvqvwbW P‚ovšÍ  gvsmvkx cÖvYx (larger predatory 
carnivore) wn‡m‡e ¶z‡` gvsmvkx cÖvYx‡K Lvq Ges G ch©vq¸‡jv k„sLjvKv‡i 
AvewZ©Z nq| wPÎ 4 G g„Z Rxe‡fvRx Lv`¨ k„sLj †`Lv‡bv n‡q‡Q| 

cwi‡ek 

G c„w_ex‡Z Rx‡ei Avwef©v‡ei eû c~e© n‡ZB Rx‡ei Rb¨ AbyK‚j cwi‡ek m„wói cÖwµqv ïiæ nq| 
c„w_ex‡Z Avwef©v‡ei gyûZ© n‡ZB Rxe Zvi cwi‡e‡ki Ici wbf©ikxj n‡q c‡o| cwi‡e‡ki g~j 
Dcv`vb n‡jv gvwU, cvwb, evqy I m~h©v‡jvK| Gme Dcv`vb †_‡KB RxeRMZ Lv`¨ I Avkªq Luy‡R 
†bq| 

GKUz m‡PZbfv‡e j¶¨ Ki‡jB †`Lv hvq †h, c„w_exi mKj Dw™¢` I cÖvYxi m‡½ cwi‡e‡ki 
GKwU wbweo m¤úK© i‡q‡Q| Gme Dw™¢` I cÖvYx cwi‡e‡ki Roe¯‘i m‡½ cvi¯úwiK wµqv-
cÖwZwµqv I ª̀e¨vw` Av`vb cÖ`v‡bi gva¨‡g Rxeb hvÎv cwiPvjbv K‡i _v‡K| 

ev ‘̄ms ’̄vb 

cÖK…wZi †h †Kvb ¯’vb †hLv‡b ˆRe cÖvYmËv ev Rxe (living organism)  I A‰Re e¯‘ (non-
living substances) i‡q‡Q Ges Gme Rxe I A‰Re e¯‘i g‡a¨ cvi¯úwiK wg_w¯Œqv 
(interaction) I ª̀‡e¨i Av`vb cÖ`vb N‡U, Zv‡KB ev¯‘ms¯’vb (ecosystem) ejv nq| 

myZivs †`Lv hv‡”Q †h, ev ‘̄ms¯’v‡bi g~j Dcv`vb 2 cÖKv‡ii - 

• mRxe Dcv`vb (biotic component)  I 
• Ro Dcv`vb (abiotic component)  

mRxe Dcv`vb  
cÖK…wZi mKj Dw™¢`, cÖvYx Ges AYyRxe mRxe Dcv`v‡bi AšÍf©y³| mRxe Dcv`vb‡K Avevi 3 
†kªwY‡Z fvM Kiv nq| h_v - 

• Drcv`K (producer) 
• Lv`K (consumer) Ges 
• we‡qvRK (decomposer)| 

Lv`K‡K Avevi 3 wU Dc‡kªwY‡Z fvM Kiv nq| h_v - 
• cÖv_wgK Lv`K (primary consumer) 

• ga¨g ¯ ‡ii Lv`K (secondary consumer) Ges 
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• Z…Zxq ev P‚ovšÍ  ¯Í‡ii Lv`K (tertiary consumer)| 

Ro Dcv`vb 
cvwb, gvwU, m~h©v‡jvK, evqy, cywó Dcv`vb (bvB‡Uªv‡Rb, dmdivm I cUvwkqvg, ms‡¶‡c NPK) I  
Lv`¨ ª̀e¨ Gi AšÍf©y³| cyKzi GKwU e× ev¯‘ms¯’vb (closed ecosystem)| 
 
cyKz‡i ev¯‘ms¯’v‡bi wewfbœ Dcv`v‡bi Dcw ’̄wZ Ges G¸‡jvi g‡a¨ cvi¯úwiK wµqv I ª̀‡e¨i 
Av`vb cÖ`v‡bi gva¨‡g GKwU AbyK‚j emevmixwZ †`Lv‡bv †M‡jB cyKzi‡K GKwU ev¯‘ms¯’vb 
wn‡m‡e cÖgvY Kiv hvq| 

• cyKzi cÖK…wZi GKwU wbw`©ó ¯’vb ev  cwi‡ek 
• cyKz‡ii Roe¯‘mg~n wb¤œiƒc -  

  
 A‰Re c`v_©   :  cywó Dcv`vb, †hgb- bvB‡Uªv‡Rb(N), dmdivm(P), cUvk (K),  
   Kve©b (C), Aw·‡Rb (O), K¨vjwmqvg (Ca) BZ¨vw` 
 Lv`¨ Dcv`vb  : kK©iv, Avwgl, ˆZj`ªe¨ BZ¨vw`| 
 †fŠZ Dcv`vb  : m~h©v‡jvK, evZvm, ZvcgvÎv BZ¨vw`| 
 

• cyKz‡ii mRxe Dcv`vbmg~n wb¤œiƒc - 
 
K) Drcv`K : Giv mevB wewfbœ RvZxq Dw™¢`| Giv m~h©v‡jv‡Ki mvnv‡h¨ mv‡jvKms‡kølY 
(photosynthesis) cÖwµqvq wb‡Ri Lv`¨ wb‡Riv cÖ¯‘Z Ki‡Z cv‡i| cyKz‡i G RvZxq mRxe 
Dcv`vb 2 cÖKv‡ii n‡q _v‡K - 

i)  A‡c¶vK…Z eo wkKohy³, fvmgvb ev WzešÍ  meyR Dw™¢`, †hgb- KPzwi cvbv, 
†PPiv            BZ¨vw`| 

ii)   ¶z‡` meyR †kIjv, A_©vr Dw™¢` cø¨v¼Ub| h_v- WvqvUg, A¨vbvwebv BZ¨vw`| 
 
L) Lv`K : Giv wb‡Ri Lv`¨ wb‡R cÖ¯‘Z Ki‡Z cv‡i bv| cywói Rb¨ Ab¨ cÖvYx ev Dw™¢`†K    
Lv`¨ wn‡m‡e MÖnY K‡i _v‡K| Lv`¨ MÖn‡Yi aib Abyhvqx Lv`K wbæiƒc n‡q _v‡K -   
 

i)  cÖv_wgK Lv`K: cÖvYx cø¨v¼Ub, e¨vb‡_vm I Z…Y‡fvRx (herbivorous) gvQ 
cÖv_wgK Lv`K| cÖvYx cø¨v¼Ub cvwb‡Z †f‡m †eovq| h_v- emwgbv, ‡ivwUdvi 
(rotifers) BZ¨vw`| e¨vb‡_vm cvwbi Zj‡`‡k _v‡K| h_v- wSbyK, kvgyK BZ¨vw`| 

ii) gva¨wgK Lv`K:  Giv wØZxq ¯Í‡ii Lv`K| h_v - gvQ, e¨vO BZ¨vw`| 

iii)  Z…Zxq ¯Í‡ii Lv`K: Giv P‚ovšÍ  ch©v‡qi Lv`K| h_v iv¶z‡m (carnivours) gvQ 
I wkKvix (predator) gvQ| 

iv) cPv Rxe‡fvRx: Giv RxeRš‘i g„Z cPv ˆRe Ask Avnvi K‡i| h_v- e¨vK‡Uwiqv, 
QÎvK I Ab¨vb¨  AYyRxe| 

 
M) we‡qvRK : Giv AYyRxe Ges cyKz‡ii Zj‡`‡k _v‡K| h_v- e¨vK‡Uwiqv, QÎvK BZ¨vw`| wPÎ 
5 G GKwU cyKz‡ii ev¯‘ms¯’vb †`Lv‡bv n‡jv| 
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wPÎ 5 t  GKwU cyKz‡ii ev¯‘ms¯’vb| 
 

1. cÖv_wgK I gva¨wgK Lv`K (me©fzK) 2. gva¨wgK I P‚ovšÍ  ch©v‡qi Lv`K (gvsmvkx) 3. 
gva¨wgK Lv`K (gvsmvkx) 4. RyIcø¨v¼Ub (Z…Y‡fvRx), cÖv_wgK Lv`K 5. †mŠi kw³ 6. 
dvB‡Uvcø¨v¼Ub (Drcv`K) 7. wkKohy³ Dw™¢` (Drcv`K) 8. e¨vK‡Uwiqv Ges QÎvK (we‡qvRK) 
9. Zj‡`kxq Rxe (Z…Y‡fvRx) 10. A‰Re I ˆRe †gŠj Dcv`vb 
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cyKz‡ii Ro e¯‘ I mRxe Dcv`v‡bi g‡a¨ wµqv cÖwZwµqv wbæiƒc - 
 

• Ro e¯‘mg~n, h_v - N, P, K cÖv_wgK Drcv`‡Ki cywó Dcv`vb Ges m~h©v‡jvK 

kw³i Drm wn‡m‡e e¨eüZ nq| cÖv_wgK Drcv`K cywó Dcv`vb I m h©v‡jv‡Ki 
mvnv‡h¨ Lv`¨ cÖ¯‘Z K‡i| d‡j cÖv_wgK Drcv`‡Ki eske„w× N‡U I cÖvPzh© †`Lv 
†`q| 

• Drcv`Kmg~n, h_v- Dw™¢` cø¨v¼Ub, cÖv_wgK Lv`K Z_v cÖvYx cø¨v¼Ub I Z…Y‡fvRx 
gv‡Qi Lv`¨  wn‡m‡e e¨eüZ nq| 

• cÖv_wgK Lv`K, h_v- cÖvYx cø¨v¼Ub, †eb‡_vm BZ¨vw`‡K gva¨wgK Lv`K (gvQ) 
Lv`¨ wn‡m‡e MÖnY K‡i| 

• wKQy wKQy gva¨wgK Lv`K, h_v- †QvU gvQ Z…Zxq ch©v‡qi Lv`K (iv¶z‡m gvQ) 
KZ…©K Lv`¨ wn‡m‡e e¨eüZ nq|  

• we‡hvRKmg~n, g„Z Drcv`‡Ki †`n (g„Z Dw™¢` I cÖvYx cø¨v¼Ub), g„Z gvQ I 
Ab¨vb¨ RjR Rxe‡`n n‡Z cywó MÖnY K‡i Ges g„Z †`nve‡kl -Gi RwUj ˆRe 

c`v_©‡K wewk­ó K‡i A‰Re Zij c`v‡_© (cywó Dcv`vb) cwiYZ K‡i, hv n‡Z 
cÖv_wgK Drcv`K cywó MÖnY K‡i Ges G Pµ cyKz‡i weivgnxb Pj‡Z _v‡K| G 
Av‡jvPbv †_‡K eySv hv‡”Q cyKyi ev¯‘ms¯’v‡bi GKwU cÖK…ó D`vniY| 

 

mvigg© : †h cÖwµqvq ci¯Íi m¤úK©hy³ GK`j Rx‡ei gva¨‡g meyR Dw™¢` Drm †_‡K ïiæ K‡i 
ch©vqµ‡g wewfbœ cÖvYxi g‡a¨  G‡K Ab¨‡K LvIqv I Lv`¨ wn‡m‡e e¨eüZ nIqvi gva¨‡g Lv`¨ 
kw³i ¯’vbvšÍi N‡U, †mB ch©vqµwgK AveZ©‡K Lv`¨ k„sLj ejv nq| Rjxq cwi‡e‡k cÖavbZ 2 
ai‡bi Lv`¨ k„sLj i‡q‡Q| h_v- 1)  PviYKvix Lv`¨ k©sLj (grazing food chain) Ges 2)  
g„ZRxe‡fvRx Lv`¨ k„sLj (detritus food chain)| cÖK…wZi †h †Kvb ¯’vb †hLv‡b ˆRe cÖvYmËv 
ev Rxe (living organism)  I A‰Re e¯‘ (non-living substances) i‡q‡Q Ges Gme Rxe 
I A‰Re e¯‘i g‡a¨ cvi¯úwiK wµqv-cÖwZwµqv (interaction) I `ª‡e¨i Av`vb cÖ`vb N‡U 
Zv‡KB ev¯‘ms¯’vb (ecosystem) ejv nq| mRxe Dcv`vb (biotic component)  I Ro 
Dcv`vb (abiotic component) n‡jv ev¯‘ms¯’v‡bi g~j Dcv`vb| 
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cv‡VvËi g~j¨vqb 1.3 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1|  Rjxq cwi‡e‡k cÖavbZ Kq ai‡bi Lv`¨ k„sLj i‡q‡Q? 

K� 1 ai‡bi  
L� 2 ai‡bi   
M� 3 ai‡bi 
N� 5 ai‡bi 

2| Lv`¨ k„sL‡j Kx N‡U? 

K� GKRxe Ab¨ Rxe‡K LvIqvi gva¨‡g kw³i AcPq nq 
L� GKRxe Ab¨ Rxe‡K LvIqvi gva¨‡g †KejgvÎ Rxe aŸsm nq 
M� GKRxe Ab¨ Rxe‡K LvIqvi gva¨‡g kw³i ¯’vbvšÍi N‡U  

N� GKRxe Ab¨ Rx‡ei mn‡hvwMZvq kvwšÍ c~Y©fv‡e emevm K‡i  

3| ev¯‘ms¯’v‡bi g~j Dcv`vb KZ cÖKvi? 

K� 5 cÖKvi 
L� 4 cÖKvi  
M� 3 cÖKvi 
N� 2 cÖKvi 

4| wb‡Pi †Kvb&wU g„Z cPv ˆRe c`v_©mg n‡K wewkó K‡i mij A‰Re cywó Dcv`v‡b 
iƒcvšÍwiZ K‡i? 

K� we‡qvRK   
L� Drcv`K   
M� Lv`K 
N� cø¨v¼Ub 
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cvV 1.4 K…wÎg Lv`¨, Drm I e¨envi, cÖvwYR Lv`¨ I Dw™¢`RvZ Lv`¨ 

G cvV †k‡l Avcwb - 

� K…wÎg Lv‡`¨i msÁv ej‡Z I wjL‡Z cvi‡eb| 
� K…wÎg Lv‡`¨i Drm m¤ú‡K© ej‡Z cvi‡eb| 
� K…wÎg Lv‡`¨i e¨envi m¤ú‡K© ej‡Z I wjL‡Z cvi‡eb| 
� cÖvwYR Lv`¨ m¤ú‡K© eY©bv Ki‡Z cvi‡eb| 
� Dw™¢`RvZ Lv`¨ m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 

K…wÎg Lv`¨ 

gvQ †`‡ni e„w×i Rb¨ Lvevi MÖnY K‡i _v‡K| mvaviYfv‡e cyKz‡i AvqZ‡bi Zzjbvq Kg 
cvwigv‡Y gvQ _vK‡j Zv‡`i Lv‡`¨i Rb¨ Kg cÖwZ‡hvwMZv Ki‡Z nq| wKš‘ gvQ Pvl ej‡Z 
wbw`©ó RvqMv †_‡K AwaK cvwigv‡Y gvQ †c‡Z n‡j ev Drcv`b AwaK cvwigv‡Y †c‡Z n‡j ïay 
cÖvK…wZK Lvev‡ii Ici wbf©ikxj n‡jB Pj‡e bv| Avi ZvB ch©vß cvwigvY gv‡Qi e„w×i Rb¨ 
evB‡i †_‡K ˆZwi Lvevi cyKz‡i cÖ‡qvM Ki‡Z nq| Aí RvqMvq AwaK cvwigv‡Y gv‡Qi e„w×i, 
Z_v gv‡Qi Drcv`b e„w×i Rb¨ evB‡i †_‡K †h ˆZwi Lvevi †`qv nq, Zv‡KB K…wÎg Lv`¨ 
(artificial feed) e‡j| Ab¨K_vq, wewfbœ cywó Dcv`v‡bi cwigvY h_vh_ gvÎvq msi¶Y K‡i 
KviLvbvq ev M‡elYvMv‡i †h m¤úiK Lv`¨ ˆZwi Kiv nq, Zv‡KB K…wÎg Lv`¨ e‡j| m¤úÖwZ 
wewfbœ cÖRvwZi Ges wewfbœ eq‡mi gv‡Qi Rb¨ wfbœ wfbœ K…wÎg Lv`¨ evRv‡i cvIqv hv‡”Q| †hgb 
†cvbv cvj‡bi Rb¨ ˆZwi K…wÎg Lv`¨ ÒóªvU©viÓ gRyZ cyKz‡i gvQ Pv‡li Rb¨ K…wÎg Lv`¨ †MÖvqvi, 
wdwbkvi BZ¨vw`| 
 
K…wÎg Lv‡`¨i Drm 

gv‡Qi K…wÎg Lv`¨ ‰Zwii wewfbœ Drm i‡q‡Q| cÖvwYR Ges Dw™¢¾ Drm n‡ZB AwaKvsk K…wÎg 
Lvevi ˆZwi Kiv nq| Dw™¢` ev Dw™¢`RvZ Drm¸‡jv n‡”Q mqvweb, Mg, f‚Æv, PvDj| mwilvi 
ˆLj, wZ‡ji ˆLj, Zzjex‡Ri ˆLj, wewfbœ ai‡bi kvKkewR, Nvm, KjvcvZv, ¶z‡`cvbv, gvjÂ 
BZ¨vw`| Avi cÖvwYR Dr‡mi g‡a¨ wdk wgj, Uªvk wdk, †ikg KxU, kvgyK, †Ku‡Pv. Mevw` cïi 

i³ BZ¨vw` D‡j­L‡hvM¨| wewfbœ ai‡bi Dw™¢¾ I cÖvwYR Lv`¨ Dcv`v‡bi mswgkª‡YI K…wÎg Lv`¨ 
ˆZwi Kiv nq, Gme Lv`¨ `vbv`vi, wc‡jU ev †bvwWDj wn‡m‡e cvIqv hvq| 

K…wÎg Lv‡`¨i e¨envi 

evsjv‡`‡ki µgea©gvb RbmsL¨vi Avwg‡li Pvwn`v c iY, AvZœKg©ms¯’vb, ˆe‡`wkK gy`ªv AR©b 
Ges †`‡ki Av_© mvgvwRK Dbœq‡bi Rb¨ AwaK cvwigv‡Y gv‡Qi Drcv`b AZxe cÖ‡qvRb| Avi 
AwaK cwigv‡Y gvQ Drcv`‡bi Rb¨ wbweo gvQ Pvl cÖ‡qvRb| wbweo gvQ Pv‡li †¶‡Î K…wÎg 
Lvev‡ii †Kvb weKí †bB| wbweo gvQ Pvl c×wZ‡Z Kg RvqMvq †ewk Nb‡Z¡ gvQ Pvl Kiv nq 
weavq m¤ú~Y© iƒ‡c K…wÎg Lv‡`¨i Ici wbf©ikxj n‡Z nq| myZivs evsjv‡`‡k gv‡Qi Drcv`b 
e„w×i Rb¨ K…wÎg Lv‡`¨i e¨envi Acwinvh©| K…wÎg Lv`¨ e¨env‡ii †ek KZ¸‡jv myweavRbK 
w`K i‡q‡Q †hgb- 

• K…wÎg Lv‡`¨ e¨eüZ wewfbœ Dcv`vb GKwU Ab¨wUi cwic iK wn‡m‡e KvR K‡i| 
d‡j Lv‡`¨i e¨envi Dc‡hvwMZv e„w× cvq I mylg cywó mieivn wbwðZ nq| 
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• †hme Lv`¨ Dcv`vb GKKfv‡e gvQ AcQ›` K‡i †m¸‡jv Ab¨ AcQ›`bxq, 
Dcv`v‡bi mv‡_ wgwk‡q gv‡Qi Lv‡`¨i Dr‡mi we¯Í…wZ NUv‡bv hvq| 

• evBÛvi e¨env‡ii d‡j Lv`¨ ª̀e¨ cvwb‡Z mn‡R M‡j hvq bv, d‡j AcPq Kg nq| 
• Lv`¨ ª̀‡e¨i mv‡_ Jla e¨envi K‡i gv‡Qi †ivM wbqš¿Y Kiv hvq| 
• K…wÎg Lv‡`¨i cwienY I msi¶Y myweavRbK| 

cÖvwYR Lv`¨ 
Dw™¢¾ Lv`¨ Dcv`v‡bi Zzjbvq cÖvwYR Lv‡`¨i cywógvb †ewk| cÖvwYR Lv‡`¨ AwaK cwigv‡Y 
Avwgl _v‡K Ges cÖvwYR Avwgl AZ¨vek¨Kxq GgvB‡bv Gwm‡W mg„×| cÖvwYR Lv`¨ mylg cywó 
mieivn K‡i gv‡Qi `ªyZ e„w× wbwðZ K‡i| wdk wgj, ev‡R gvQ (trash fish), †ikg KxU, 
kvgyK, †Ku‡Pv, Mevw` cïi i³  BZ¨vw` gv‡Qi cÖvwYR Lv`¨|  
  
mgy‡ ª̀ gvQ aivi mgq Ggb A‡bK gvQ aiv c‡o †h¸‡jv mvaviYZ gvby‡li Lv`¨ wn‡m‡e e¨eüZ 
nq bv| Gme gvQ‡K ïwK‡q ¸ov K‡i wdk wgj A_ev KuvPv Ae¯’vq †QvU †QvU UzKiv K‡i wc‡jU 
ˆZwi Kiv hvq| wdk wg‡j 50-60 kZvsk Avwgl _v‡K| wdk wgj gv‡Qi DËg m¤úiK Lv`¨|  
  
†ikg Kx‡Ui ïK gvsmvkx gvQ mivmwi Lv`¨ wn‡m‡e MÖnY K‡i| †ikg Kx‡U 49 kZvsk Avwgl 
_v‡K| †ikg Kx‡Ui ïK ïwK‡q msi¶Y Kiv hvq|  
 
kvgyK-wSby‡Ki gvsmv‡jv Ask gvsmvkx I iv¶z‡m gv‡Qi Lv`¨ wn‡m‡e e¨eüZ nq| kvgy‡Ki 
gvs‡m 15-20 kZvsk Avwgl _v‡K|  
 
cÖwZw`b †hme Mevw` cï RevB Kiv nq †m¸‡jvi i³ cwiZ¨³ Ae¯’vq bó n‡q hvq| Gme i³ 
wngvwqZ K‡i ev ïwK‡q msi¶Y Kiv hvq| Mevw` cïi i³ mivmwi A_ev Pv‡ji Kzuov, M‡gi 
f‚wl BZ¨vw`i ms‡M wgwk‡q ïKv‡bv †h‡Z cv‡i| cïi i³ gv‡Qi DËg Lv`¨| ïK‡bv i‡³ 82 
kZvsk Avwgl _v‡K| ïK‡bv i³ Ab¨ Dw™¢` Lv‡`¨i mv‡_ wgwk‡q gvQ‡K LvIqv‡bv †h‡Z cv‡i| 
 

Dw™¢`RvZ Lv`¨ 

wb‡P cÖavb cÖavb K‡qKwU Dw™¢`¾ Lv`¨ ª̀‡e¨i eY©bv †`Iqv n‡jv - 

`vbv`vi Lv`¨  
wewfbœ ai‡bi km¨`vbv gv‡Qi Lv`¨ wn‡m‡e e¨envi Kiv hvq| mqvweb, Mg, f‚Uªv, PvDj BZ¨vw` 
†f‡½ gvQ‡K LvIqv‡bv hvq| mqvwe‡b cÖvq 38 kZvsk Avwgl _v‡K| mqvweb fvj K‡i ¸ov K‡i 
†cvbv gv‡Qi Lv`¨ wn‡m‡e e¨envi Kiv hvq| mqvweb gv‡Qi `ªyZ e„w× wbwðZ K‡i| Mg I av‡bi 
fv½v `vbv cÖRbb¶g MÖvmKv‡c©i m¤úyiK Lv`¨ wn‡m‡e LyeB Dc‡hvMx| Gme `vbvq cÖ‡qvRbxq 
cwigvY wfUvwgb ÕBÕ _v‡K, hv gv‡Qi †MvbvW‡K cwic° K‡i| M‡gi AvUv `vbv`vi Lv‡`¨i 
evBÛvi wn‡m‡e e¨eüZ nq| 

ˆLj 

wewfbœ ai‡bi ˆZjexR †_‡K †Zj msMÖ‡ni ci †h DcRvZ _v‡K Zv‡KB ˆLj e‡j| mwilvi 
ˆLj, wZ‡ji ˆLj, Zzjvex‡Ri ˆLj BZ¨vw` gv‡Qi m¤ú~iK Lv`¨ wn‡m‡e e¨envi Kiv nq| ˆLj-G 
mvaviYZ 30-40 kZvsk Avwgl _v‡K| Avgv‡`i †`‡k mwilvi ˆLj gv‡Qi cÖavb m¤ú~iK Lv`¨ 
wn‡m‡e e¨eüZ nq| ˆL‡ji wgwn ¸ov  †cvbv gv‡Qi DËg Lv`¨| 
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Kzuov I f‚wl 

PvD‡ji Kzuov I M‡gi f‚wl gv‡Qi m¤ú~iK Lv`¨ wn‡m‡e eûj cÖPwjZ| Kuyov I f‚wl‡Z cÖPzi 
cwigv‡Y wfUvwgb ÕweÕ  Ges D‡jøL‡hvM¨ cwigv‡Y Avwgl, ˆZj ª̀e¨ I kK©iv _v‡K| G¸‡jv gv‡Qi 
`ªyZ I mylg e„w×‡Z mvnvh¨ K‡i| 

meyR Nvm 

wKQy msL¨K RjR I ¯’jfv‡Mi Z…YRvZxq Dw™¢`‡K gvQ Lv`¨ wn‡m‡e MÖnY K‡i _v‡K| meyR Nvm 
cÖavbZ MÖvmKvc©‡K m¤ú~iK Lv`¨ wn‡m‡e †`Iqv nq| A‡bK mgq †ZjvwcqvI meyR Nvm †L‡q 
_v‡K| wewfbœ ai‡bi kvKkewR, Nvm, KjvcvZv, KPzwicvbv, ¶z‡`cvbv, KjwgjZv, †n‡jÂv, 
gvjÂ BZ¨vw` m¤ú~iK Lv`¨ wn‡m‡e gvQ‡K †`Iqv hvq| meyR Dw™¢` †mjy‡jvR I wfUvwg‡b 
mg„×| GQvov meyR Dw™¢‡` ˆZj`ªe¨, Avwgl Ges kK©ivI Aí cwigv‡Y _v‡K| 

mvigg© : wewfbœ cywó Dcv`v‡bi cvwigvY h_vh_ gvÎvq msi¶Y K‡i KviLvbvq ev M‡elYvMv‡i 
†h Lv`¨ ˆZwi Kiv nq Zv‡K K…wÎg Lv`¨ ejv nq| wewfbœ ai‡bi Dw™¢¾ I cÖvwYR Lv`¨ 
Dcv`v‡bi mswgkª‡Y K…wÎg Lv`¨ ˆZwi Kiv nq| K…wÎg Lv`¨ ˆZwii Dw™¢¾ Drm¸‡jv n‡”Q 
mqvweb, Mg, f‚Æv, PvDj, mwilvi ˆLj, wZ‡ji ˆLj, wewfbœ ai‡bi kvKkewR, Nvm KjwgjZv, 
KjvcvZv BZ¨vw`| Avi K…wÎg Lv`¨ ˆZwii cÖvwYR Drm n‡jv wdk wgj, Uªvm wdk, †ikg KxU, 
kvgyK, †Ku‡Pv, Mevw` cïi i³ BZ¨vw`| K…wÎg Lv‡`¨i A‡bK myweav i‡q‡Q| K…wÎg Lv`¨ gv‡Qi 
Rb¨ mylg Lv`¨| G‡Z wewfbœ ai‡bi Jla e¨envi Kiv nq weavq gv‡Qi †ivM wbqš¿Y Kiv m¤¢e| 
K…wÎg Lv`¨ mn‡RB cwienY Kiv hvq| 
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cv‡VvËi g~j¨vqb 1.4 

mwVK DË‡ii cv‡k wUK wPý (√) w`b 

1| wb‡Pi †Kvb& K…wÎg Lv`¨wU gRyZ cyKz‡i gvQ Pv‡li Rb¨ evRv‡i cvIqv hvq? 

 K) óªvU©vi 
 L) wdwbkvi 
 M) kvgyK 
 N) Mg 

2| K…wÎg Lv‡`¨i cÖvwbR Drm †Kvb&wU? 

 K) wdk wgj 
 L) mqvweb 
 M) PvDj 
 N) f‚Æv 

3| K…wÎg Lv‡`¨i Dw™¢`RvZ Drm †Kvb&wU? 

 K) kvgyK 
 L) f‚Æv 
 M) †Ku‡Pv 
 N) Mevw` cïi i³ 

4| mqvwe‡b KZ kZvsk Avwgl _v‡K? 

 K) cÖvq 34 kZvsk 
 L) cÖvq 35 kZvsk 
 M) cÖvq 37 kZvsk 
 N) cÖvq 38 kZvsk 
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cvV 1.5  Lv‡`¨i cwigvY Ges Lv`¨ cÖ`vb c×wZ, Lv‡`¨i AvbycvwZK nvi I 
gv‡Qi e„w× 

G cvV †k‡l Avcwb - 

� cyKz‡i Pvl‡hvM¨ gv‡Qi Rb¨ cÖ‡qvRbxq Lv‡`¨i cwigvY wbY©q Ki‡Z cvi‡eb| 
� cyKz‡i Lv`¨ cÖ`v‡bi c×wZ eY©bv Ki‡Z cvi‡eb| 
� Lv‡`¨i wewfbœ Dcv`v‡bi AvbycvwZK nvi e¨vL¨v Ki‡Z cvi‡eb| 
� gv‡Qi e„w× Kx Kx wbqvg‡Ki Ici wbf©i K‡i †m¸‡jvi D‡jøL Ki‡Z cvi‡eb| 

Lv‡`¨i cwigvY 
cÖwZw`b gv‡Qi †h cwigvY Lv‡`¨i cÖ‡qvRb nq Zvi Askwe‡kl gvQ cÖvK…wZK Drm †_‡K msMÖn 
K‡i _v‡K| G Kvi‡Y gv‡Qi Rb¨ cÖ‡qvRbxq m¤ú~iK Lv‡`¨i cwigvY wbY©q Kiv †ek RwUj| 

gv‡Qi cywó Pvwn`v wgUv‡bvi j‡¶¨ cÖvK…wZK Lv‡`¨i cwic iK wn‡m‡e evB‡i †_‡K Lv`¨ †`Iqv 
nq| gvQ  cÖvK…wZK cwi‡ek †_‡K †h Lv`¨ MÖnY K‡i _v‡K †m¸‡jvi cÖRvwZ mswgkªY  eûwea I 
wewPÎag©x Ges RxebPµ ¯^íKvjxb| G Kvi‡Y cÖvK…wZK cwi‡ek †_‡K gvQ Kx cwigvY Lv`¨ 
MÖnY K‡i Zv cwigvc Kiv LyeB Kómva¨| G me cÖwZeÜKZv m‡Ë¡I gv‡Qi cywó m¤ú‡K© ch©vß 
Z_¨ weÁvbxiv AeMZ n‡q‡Qb, hvi mvnv‡h¨ wewfbœ gv‡Qi Lv`¨ Pvwn`v wbiƒcY Kiv hvq| Lv‡`¨i 
cvwigvY wbf©i K‡i g~jZ D³ Lv‡`¨i cywó Dcv`v‡bi Ici| †h Lv‡`¨i cywógvb †ewk Zv 
cwigv‡Y Kg jv‡M | Avi †h Lv‡`¨i cywógvb Kg †m Lv`¨ A‡c¶vK…Z †ewk cwigv‡Y cÖ‡qvRb 
n‡e| 
 
gv‡Qi M„nxZ Lv‡`¨i cwigvY nRg I wecv‡Ki Ici wbf©i K‡i| wecvKxq Kvh©µg ZvcgvÎvi 
mv‡_ m¤úwK©Z| ZvcgvÎv evo‡j wecv‡Ki nvi ev‡o Ges ZvcgvÎv Kg‡j wecv‡Ki nvi K‡g 
hvq| eQ‡ii me FZz‡Z ZvcgvÎv GKiKg _v‡K bv weavq me FZz‡Z Lv‡`¨i cwigvYI mgvb 
nq bv| mvaviY wbqg n‡jv MÖx®§Kv‡j ¯^vfvwe‡Ki †P‡q A‡c¶vK…Z †ewk cwigv‡Y Ges kxZKv‡j 
Kg cwigv‡Y Lv`¨ cÖ‡qvRb nq| 
 
gv‡Qi cywó Pvwn`vi Ici wfwË K‡i Lv‡`¨i cwigvY Kg †ewk n‡q _v‡K| †h gv‡Qi cywó Pvwn`v 
hZ ‡ewk †m gv‡Qi Lv`¨ Pvwn`vI ZZ †ewk| cÖvK…wZK Lv‡`¨i ch©vßZvi Ici Lv‡`¨i cwigvY 
wbf©i K‡i| Avevi GKB cÖRvwZi gv‡Qi wewfbœ eq‡m M„nxZ Lv‡`¨i cwigvY wfbœiƒc n‡q _v‡K| 
mvaviYZ ˆKk‡i gv‡Qi Lv`¨ Pvwn`v †ewk _v‡K| ˆRe I A‰Re Dfq ai‡bi mvi cÖ‡qv‡Mi 
gva¨‡g cyKz‡i ch©vß cÖvK…wZK Lv`¨ Drcv`b Kiv n‡j Kvc© RvZxq gv‡Qi †¶‡Î cyKz‡i Aew¯’Z 
gv‡Qi †gvU IR‡bi 2-4 kZvsk nv‡i cÖwZw`b Lv`¨ w`‡Z nq| iæB RvZxq gv‡Qi Lv‡`¨ m‡e©v”P 
Avwg‡li Pvwn`v 30-35 kZvsk| Lv`¨ cÖ‡qvM c×wZi gva¨‡g Lv‡`¨i mwVK cwigvY wbY©q Kiv 
hvq| G †¶‡Î cyKz‡ii A‡bK ¯’v‡b Lv`¨ w`‡Z n‡e Ges Lv`¨ mieiv‡ni 1 N›Uv ci Lv`¨ 
†`Iqvi ¯’vb cix¶v K‡i †`L‡Z n‡e| hw` D³ ¯’v‡b G mg‡qi g‡a¨ me Lv`¨ wb:‡kl n‡q hvq, 
Z‡e Lv‡`¨i cwigvY wKQyUv evwo‡q w`‡Z n‡e| Avi hw` Lv‡`¨i Ask we‡kl Ae¨eüZ †_‡K hvq 
Z‡e Lv‡`¨i cwigvY wKQyUv Kwg‡q w`‡Z n‡e|  
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mviwY 1 G Kvc©RvZxq gv‡Qi †cvbv cvj‡bi Rb¨ Lv`¨ cÖ`v‡bi nvi I mviwY 2 G cyKz‡i 
gv¸‡ii ‡cvbv cvj‡bi Rb¨ Lv`¨ cÖ‡qv‡Mi nvi †`Lv‡bv n‡jv| 
 
mviwY 1 t  Kvc©RvZxq gv‡Qi †cvbv cvj‡bi Rb¨ Lv`¨ cÖ`v‡bi nvi| 

†iby †cvbv gRy‡`i 1 w`b ci †_‡K wbæiƒc nv‡i Lv`¨ w`‡Z n‡e 
1g 10 w`b gRy`K…Z †cvbvi IR‡bi 10 ¸Y 
2q  10 w`b gRy`K…Z †cvbvi IR‡bi 15 ¸Y 
3q 10 w`b gRy`K…Z †cvbvi IR‡bi 20 ¸Y 
4_© 10 w`b gRy`K…Z †cvbvi IR‡bi 25 ¸Y 
5g 10 w`b gRy`K…Z †cvbvi IR‡bi 30 ¸Y 
6ô 10 w`b gRy`K…Z †cvbvi IR‡bi 35 ¸Y 

 
mviwY  2 t  cyKz‡i gv¸‡ii ‡cvbv cvj‡bi Rb¨ Lv`¨ cÖ‡qv‡Mi nvi 

cyKz‡i gv¸‡ii †cvbv gRy‡`i 1 w`b ci †_‡K wbæiƒc nv‡i Lv`¨ w`‡Z n‡e 

1g 10 w`b cyKz‡i gRy` gv‡Qi †gvU IR‡bi 10% nv‡i 
2q 10 w`b cyKz‡i gRy` gv‡Qi †gvU IR‡bi 8% nv‡i 
3q 10 w`b cyKz‡i gRy` gv‡Qi †gvU IR‡bi 6% nv‡i 
4_© 10 w`b cyKz‡i gRy` gv‡Qi †gvU IR‡bi 5% nv‡i 
5g-12k 10 w`b cyKz‡i gRy` gv‡Qi †gvU IR‡bi 4% nv‡i 

Lv`¨ cÖ`vb c×wZ 
cyKz‡ii wbw ©̀ó ¯’v‡b cªwZw`b GKB mg‡q Lv`¨ †`Iqv DwPZ| Gi d‡j Aí w`‡bi g‡a¨ gvQ ey‡S 
hvq †h †Kvb& ¯’v‡b †Kvb& mg‡q †M‡j Lv`¨ cvIqv hv‡e| Lv`¨ †`Iqvi ¯’vb Ges mgq wbw ©̀ó bv 
n‡j Lv‡`¨i AcPq n‡Z cv‡i| cÖ‡qvRbxq cwigvY Lv`¨ GKev‡i ev K‡qKev‡i †`Iqv hvq| 
Z‡e GKev‡i Lv`¨ †`Iqv n‡j Lv`¨ `ªe¨ Ae¨eüZ †_‡K †h‡Z cv‡i| d‡j Lv‡`¨i AcPq n‡Z 
cv‡i Ges AevwÃZ ev Lv`K gvQ BZ¨vw` G‡m †mB Lv`¨ †L‡q wb‡Z cv‡i A_ev Ae¨eüZ Lv`¨ 
c‡P wM‡q cyKz‡ii ¯^vfvweK cwi‡ek wewNœZ Ki‡Z cv‡i| GRb¨ cÖ‡qvRbxq Lv`¨ 2 fvM K‡i 
GKfvM mKv‡j I Ab¨fvM we‡K‡j 2 ev‡i †`Iqv DwPZ| G‡Z Lv‡`¨i Kvh©KvwiZv e„w× cvq| 
 
gv‡Qi Lv`¨ cyKz‡i wQwU‡q †`Iqv DwPZ bq| eo gyLIqvjv †Kvb cv‡Î ev Wvjvq A_ev Kv‡Vi 
cvUvZ‡b Lv`¨ w`‡Z n‡e| Lv`¨ †`Iqvi cvÎ ev cvUvZb cvwbi 1 wgUvi MfxiZvq Wzwe‡q w`‡Z 
n‡e| fvmgvb Lv`¨ `ªe¨ AvqZKvi †Kvb †d«‡gi wfZi w`‡Z n‡e| 
 
cyKz‡i GK ’̄v‡b me Lv`¨ †`Iqv wVK bq, Zv‡Z Lv`¨ MÖn‡Y AwaK cÖwZ‡hvwMZv m„wó nq| Lv`¨ 
GKB mg‡q †ek K‡qKwU ¯’v‡b †`Iqv DwPZ| Zv‡Z Lv`¨ MÖn‡Y gv‡Qi g‡a¨ cÖwZ‡hvwMZv Kg 
nq Ges me gvQB Lv`¨ MÖn‡Yi mgvb my‡hvM †c‡q _v‡K| d‡j gv‡Qi mylg e„w× wbwðZ nq| 
 
gvQ‡K Lv`¨ †`Iqvi mgq j¶¨ ivL‡Z n‡e †h, Lvev‡ii mv‡_ gvQ cwiwPZ wKbv| Kvc© ev iæB-

KvZjv RvZxq gvQ bZzb †Kvb Lv‡`¨vcv`vb wPb‡Z Ges D³ Lv`¨ MÖn‡Y Af¨¯Í  n‡Z K‡qK 
mßvn mgq †bq| GKB ¯’v‡b `xN©w`b Lv`¨ †`Iqv n‡j Ae¨eüZ Lv`¨KYv c‡P D³ ¯’v‡b 
¶wZKi M¨vm ˆZwi n‡Z cv‡i| GRb¨ 3 gvm ci ci Lv`¨ †`Iqvi ¯’vb cwieZ©b Kiv †h‡Z 
cv‡i| 
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gv‡Qi e„w× 
gv‡Qi e„w× eûwea Dcv`vb ev wbqvg‡Ki Ici wbf©i K‡i| Gi KZK¸‡jv Af¨šÍixY Drm 
†hgb-  eskvbyµg, e„w×i nvi, Lv`¨ e¯‘ †_‡K cywó Avni‡Yi m¶gZv, †ivM cÖwZ‡iva ¶gZv 
BZ¨vw`i mv‡_ m¤úwK©Z| Ab¨ wbqvgK¸‡jv cwi‡ek I e¨e¯’vcbv †_‡K DrmvwiZ| h_v- cvwbi 
ZvcgvÎv, `ªexf‚Z Aw·‡Rb, Lv‡`¨i cwigvY, ¸YMZgvb BZ¨vw`| 
 

gv‡Qi †`‡ni ¶qc iY gv‡Qi RxebhvÎv Ges AvKv‡ii Ici wbf©i K‡i| cwienY, gvQ aiv, 
Nb Nb Rvj Uvbv BZ¨vw`i Pvc I wek„sLj Ae¯’vq gv‡Qi kvixie„Ëxq Kvh©µg e„w× cvq| G‡Z 

gv‡Qi k¦vmKvh© cwiPvjbvi Rb¨ ¯^vfvwe‡Ki †P‡q 3 ¸Y ch©šÍ  †ewk kw³ e¨wqZ nq| d‡j 
gv‡Qi e„w× mva‡bi Rb¨ kw³i NvUwZ †`Lv †`q I e„w× K‡g hvq| GKvi‡Y mylg e„w× wbwðZ 
Kivi Rb¨ RjR cwi‡e‡k weNœ m„wó Kiv ev gvQ‡K wei³ Kiv DwPZ bq| Ab¨w`‡K †QvU gv‡Qi 
Rb¨ A‡c¶vK…Z †ewk ¯’vb I e„w×i Dcv`vb †ewk cwigv‡Y `iKvi nq, we‡klK‡i Aw·‡Rb| 
h_vh_ e„w× wbwðZ Kivi Rb¨ wbw`©ó AvKv‡ii Rjvk‡q †Kvb GKwU cÖRvwZi eo gvQ †h 
cwigv‡Y (IRb wfwËK) gRy` Kiv hv‡e, H GKB cÖRvwZi †QvU gvQ Zvi †P‡q Kg cwigv‡Y 
gRy` Ki‡Z n‡e| 
 
gvQ kxZj i³ wewkó cÖvYx| gv‡Qi kix‡ii ZvcgvÎv cvwbi ZvcgvÎvi mv‡_ DVvbvgv K‡i| ZvB 
gv‡Qi e„w×i nvi ZvcgvÎvi mv‡_ mivmwi m¤úK©hy³| ZvcgvÎv evo‡j gv‡Qi wecvKxq 
Kvh©µ‡gi nvi †e‡o hvq| G‡Z gv‡Qi Lv`¨ MÖn‡Yi cÖeYZv Ges cÖ‡qvRbI †e‡o hvq| h_vh_ 
ZvcgvÎvq AwaK Lv`¨ MÖn‡Yi mv‡_ mv‡_ cwicvK wµqv I wb:mi‡Y Kg mgq jv‡M| d‡j AwaK 
cwigv‡Y kw³ Drcbœ nq, wKš‘ e¨q nq Kg cwigv‡Y| G‡Z gv‡Qi e„w× ª̀yZZi nq| Kvc© RvZxq 
gvQ 30 wWMÖx †mjwmqvm †_‡K 35 wWMÖx †mjwmqvm ZvcgvÎvq ª̀yZ e„w× cÖvß nq|  
  
gv‡Qi ¯^vfvweK Rxeb hvcb I e„w×i Rb¨ Aw·‡Rb Acwinvh©| Aw·‡Rb Lv`¨ ª̀e¨ nRg I 
wecvKxq Kvh©µ‡g MyiæZ¡c~Y© f‚wgKv cvjb K‡i| cvwb‡Z cwiwgZ gvÎvq Aw·‡Rb _vK‡j Lv‡`¨i 
cwieZ©b nvi e„w× cvq| A_©vr A‡c¶vK…Z Kg cwigvY Lv‡`¨ gvQ AwaK nv‡i e„w× cvq| cyKz‡ii  
cvwb‡Z 8 wbhyZvsk (PPM) nv‡i `ªexf‚Z Aw·‡Rb _vK‡j gv‡Qi e„w×i nvi †ewk nq|  
 
Rx‡ei cÖ_g †gŠwjK cÖ‡qvRb Lv`¨| gv‡Qi fvjfv‡e †eu‡P _vKv I `ªyZ e„w×i Rb¨ cÖ_g cÖ‡qvRb 
cwiwgZ cwigv‡Y I ¸YMZ gvbm¤úbœ Lv`¨ ª̀e¨| Kvc© RvZxq gv‡Qi Lv‡`¨ 25-30 kZvsk Avwgl 
_vK‡j Zv‡K ¸YMZ gvbm¤úbœ Lv`¨ ejv hvq| gvQ †h Lv`¨`ªe¨ MÖnY K‡i Zv nRg n‡q kix‡i 
we‡kvwlZ nq| we‡kvwlZ Lv`¨  wecvKxq wµqvq kw³ Drcbœ K‡i, hv gv‡Qi †`‡ni e„w×mvab I 

¶qc iY K‡i| 
 
gv‡Qi Lv`¨ †`Iqv m¤úY© eÜ Kiv n‡j, A_©vr gvQ Dcev‡m _vK‡j gv‡Qi e„w× eÜ n‡q hvq| 
Z‡e gv‡Qi e„w×i GKwU we‡kl w`K n‡jv †h, Lv`¨ †`Iqv ïiæ Kiv n‡j cybivq gv‡Qi ¯^vfvweK 
e„w× n‡Z _v‡K|    
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mvigg© : gvQ cÖvK…wZK cwi‡ek †_‡K †h Lv`¨ MÖnY K‡i _v‡K †m¸‡jvi cÖRvwZ mswgkªY eûwea 
I wewPÎag©x Ges RxebPµ ¯^íKvjxb| Lv‡`¨i cwigvY wbf©i K‡i g~jZ Lv‡`¨i cywó Dcv`v‡bi 
Ici| ZvcgvÎv evo‡j wecv‡Ki nvi ev‡o Ges ZvcgvÎv Kg‡j wecv‡Ki nvi K‡g hvq| eQ‡ii 
me FZz‡Z ZvcgvÎv GKiKg _v‡K bv weavq me FZz‡Z Lv‡`¨i cwigvYI mgvb nq bv| iæB 
RvZxq gv‡Qi Lv‡`¨ Avwg‡li m‡e©v”P Pvwn`v 30-35 kZvsk| cyKz‡ii wbw ©̀ó ¯’v‡b cÖwZw`b GKB 
mg‡q Lv`¨ †`Iqv DwPZ| Gi d‡j Aí w`‡bi g‡a¨ gvQ ey‡S hvq †h †Kvb ¯’v‡b †Kvb mg‡q 
†M‡j Lv`¨ cvIqv hv‡e| gv‡Qi Lv`¨ cyKz‡i wQwU‡q †`Iqv DwPZ bq| eo gyLIqvjv †Kvb cv‡Î 
ev Wvjvq A_ev Kv‡Vi cvUvZ‡b Lv`¨ w`‡Z n‡e| gvQ kxZj i³ wewkó cÖvYx| gv‡Qi kix‡ii 
ZvcgvÎv cvwbi ZvcgvÎvi mv‡_ DVvbvgv K‡i| Kvc© RvZxq gvQ 30 wWMÖx †mjwmqvm †_‡K 35 
wWMÖx †mjwmqvm ZvcgvÎvq ª̀yZ e„w× cÖvß nq| gv‡Qi cywó Pvwn`vi Ici wfwË K‡i Lv‡`¨i 
cwigvY Kg †ewk n‡q _v‡K| †h gv‡Qi cywó Pvwn`v hZ †ewk †m gv‡Qi Lv`¨ Pvwn`vI ZZ †ewk| 
gv‡Qi ¯^vfvweK Rxeb hvcb I e„w×i Rb¨ Aw·‡Rb Acwinvh©| Aw·‡Rb Lv`¨ ª̀e¨ nRg I 
wecvKxq Kvh©µ‡g ¸iæZ¡c~Y© f‚wgKv cvjb K‡i|  cvwb‡Z cwiwgZ gvÎvq Aw·‡Rb _vK‡j 
Lv‡`¨i cwieZ©b nvi e„w× cvq| A_©vr A‡c¶vK…Z Kg cwigvY Lv‡`¨ gvQ AwaK nv‡i e„w× cvq| 
gv‡Qi fvjfv‡e †eu‡P _vKv I `ªyZ e„w×i Rb¨ cÖ_g cÖ‡qvRb cwiwgZ cwigv‡Y I ¸YMZ 
gvbm¤úbœ Lv`¨ ª̀e¨| 
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cv‡VvËi g~j¨vqb 1.5 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1|  Kvc© RvZxq gv‡Qi Pv‡l cÖwZw`b Kx nv‡i Lv`¨ w`‡Z nq? 

 K)  cyKz‡i Aew¯’Z gv‡Qi †gvU IR‡bi 1-2 kZvsk nv‡i 
 L)  cyKz‡i Aew¯’Z gv‡Qi †gvU IR‡bi  2-4 kZvsk nv‡i 
 M)  cyKz‡i Aew¯’Z gv‡Qi †gvU IR‡bi  5-7 kZvsk nv‡i 
 N)  cyKz‡i Aew¯’Z gv‡Qi †gvU IR‡bi  8-10 kZvsk nv‡i  

2| cyKz‡i cÖwZw`b KZevi Lv`¨ †`Iqv DwPZ? 

 K)  2 evi 
 L)  5 evi 
 M)  7 evi  
 N)  9 evi| 

3|  gv‡Qi e„w×i Rb¨ me©vwaK AbyK‚j Aw·‡Rb gvÎv KZ?  

 K)  2 wcwcGg  
 L)  8 wcwcGg 
 M)  15 wcwcGg   
 N)  21 wcwcGg  

4| Kvc©RvZxq gvQ `ªyZ e„w× cvq †Kvb& ZvcgvÎvq? 

 K) 5 - 10° †mjwmqvm 
 L) 15 - 20° †mjwmqvm 
 M) 20 - 25° †mjwmqvm 
 N) 30 - 35° †mjwmqvm 
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e¨envwiK 

cvV 1.6  †`‡k cÖPwjZ gv‡Qi Lv`¨ †Pbv I Rvbv  

 G cvV †k‡l Avcwb - 

� Avgv‡`i †`‡k cÖvß gv‡Qi Lv`¨ wn‡m‡e e¨envi Dc‡hvMx wewfbœ `ªe¨/Dcv`vb kbv³ Ki‡Z 
cvi‡eb| 

� wewfbœ Lv`¨ `ª‡e¨i ¸Yv¸Y wePvi Ki‡Z cvi‡eb| 
� gv‡Qi Lv`¨ wn‡m‡e †Kvb ª̀e¨¸‡jv AwaKZi Dc‡hvMx Zv wba©viY Ki‡Z cvi‡eb| 

cÖvmw½K Dc ’̄vcbv 
gv‡Qi Lv`¨ wn‡m‡e e¨envi Dc‡hvMx wewfbœ Lv`¨ ª̀e¨ wPb‡Z I Rvb‡Z n‡j G¸‡jvi †fŠZ 

ivmvqwbK ¸Yvejx c e©v‡ý Rvbv _vKv `iKvi| G j‡¶¨ Avgv‡`i †`‡k gv‡Qi m¤ú~iK Lv`¨ 
wn‡m‡e e¨eüZ nq G iKg K‡qKwU `ª‡e¨i cwiwPwZ cÖ`vb Kiv n‡jv : 

Pv‡ji Kuyov 
Pv‡ji Kuyov cvDWv‡ii Abyiƒc| eY© ev`vgx| G‡Z 10 - 14 kZvsk Avwgl, wfUvwgb (we1, we2 I 
we6) Ges wKQy cvPKim (enzyme) _v‡K| Kzuovq  cvPKim  _vKvq gv‡Qi cwicvK mnRZi 
nq|  Kzuov mnRcÖvc¨ I `v‡g m¯Ív| GwU gv‡Qi Rb¨ GKwU fvj Lv`¨| 

mwilvi ˆLj 
GwU ¶z‡` `vbvhy³ I †QvU UzKiv AvKv‡i cvIqv hvq| eY© nvjKv cxZvf| mwilvi ˆLj-G     
30-32 kZvsk Avwgl _v‡K| ˆLj-G AwaK †øn c`v_© _v‡K| ïay ˆLj GKUvbv AwaKKvj 
gvQ‡K LvIqv‡j hK…‡Z Pwe© R‡g gvQ gviv †h‡Z cv‡i| GRb¨ ˆLj Ab¨ Lv`¨ ª̀‡e¨i mv‡_ wgwk‡q 

gvQ‡K LvIqv‡Z nq| †Kvb Lv‡`¨ 40 kZvsk ch©š  ˆLj †gkv‡bv †h‡Z cv‡i| Z‡e ïKbv ˆLj 
20 kZvs‡ki AwaK e¨envi Kiv DwPZ bq|  

M‡gi f‚wl 
M‡gi f‚wl Avukhy³| eY© ev`vgx| G‡Z 10 - 15 fvM Avwgl _v‡K| Pwe©i cwigvY Kg _vKvq 
GwU Lv`¨ wn‡m‡e Pv‡ji Kzuovi †P‡q fvj| M‡gi fu‚wl gv‡Qi A‡bK †ivM wbqš¿Y K‡i| 

f~Æv 
G‡Z Avwgl, †k¦Zmvi, †øn c`v_© Ges wfUvwgb ÔGÕ I ÔBÕ i‡q‡Q| f‚Æv Dw™¢¾ Lv‡`¨i g‡a¨ 
gv‡Qi m‡e©vËg m¤ú~iK Lv`¨| cÖRbb¶g gvQ‡K f‚Æv LvIqv‡j AvMvg cwic°Zv jvf K‡i| f‚Æv 
`vbv`vi, eY© njy`| 

wdk wgj 
G‡Z 55 - 60 kZvsk Avwgl _v‡K| wdk wg‡ji nRg nvi †ewk Ges GRb¨ cwieZ©b nviI 
†ewk| cÖvwYR Lv‡`¨i g‡a¨ wdk wgj DËg| GwU ¸uov AvKv‡i cvIqv hvq| eY© †g‡U ev ev`vgx| 
MÜ Øviv mn‡RB †Pbv hvq| 
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Mevw` cïi i³ 
eY© cxZvf| KmvBLvbvq RgvUe× Ae¯’vq cvIqv hvq| Av`ª© i‡³ 63 kZvsk Ges ïKbv i‡³ 
82 kZvsk Avwgl _v‡K| Mevw` cïi i‡³ 2wU Avek¨Kxq GgvB‡bv GwmW (assential amino-
acid) i‡q‡Q| i³ Ab¨ Lv`¨`ª‡e¨i m‡½  wgwk‡q gvQ‡K LvIqv‡Z nq| wRIj gv‡Qi Rb¨ i³ 
DËg Lv`¨ Dcv`vb| 

nvoP~Y© 
eY© †Nvjv‡U mv`v| G‡Z 2:1 Abycv‡Z K¨vjwmqvg I dmdivm _v‡K| nvoP‚Y© gv‡Qi Aw¯’ MV‡b 
mnvqZv K‡i|  

¶y‡` cvbv I KzwU cvbv 
eY© meyR| cvwb‡Z fvmgvb _v‡K| ¶y‡` cvbv KzwU cvbvi ‡P‡q †QvU| ¶z‡` cvbvq 14 kZvsk 
Ges KzwUcvbvq 19 kZvsk Avwgl _v‡K| 

Z jvexR 
GwU gv‡Qi Lv`¨ ˆZwii Rb¨ GKwU DËg Dcv`vb| G‡Z 54 kZvsk Avwgl _v‡K|  

cïi bvwof‚wo    
Mevw` cïi bvwof‚wo‡Z cÖvq 52 kZvsk Avwgl _v‡K| G¸‡jv wRIj gv‡Qi Rb¨ DËg Lv`¨| 
 
cÖ‡qvRbxq DcKiY 

• †Uª - 10 wU 
• msM„nxZ Lv`¨ ª̀e¨ - 10 ai‡bi 
• AvuZk KuvP| 

Kvh© c×wZ 
• wUDU‡ii mnvqZvq evRvi †_‡K gv‡Qi wewfbœ ai‡bi Lv`¨  `ªe¨ msMÖn Kiæb 
• msM„nxZ Lv`¨ ª̀e¨ Avjv`v Avjv`vfv‡e wewfbœ †Uª †Z ivLyb 
• AvuZk KuvP w`‡q Lv`¨ ª̀e¨¸‡jvi MVb cÖK…wZ Ges eY© ch©‡e¶Y Kiæb 
• mn‡hvMx wk¶v_©xi mv‡_ Lv`¨ `ªe¨¸‡jvi ˆewkó¨ wb‡q Av‡jvPbv Kiæb Ges ˆewkó¨ 

Abyhvqx kbv³ Kivi †Póv Kiæb| 
• cÖ‡qvR‡b wUDU‡ii mvnvh¨ wb‡q Lv`¨ ª̀e¨¸‡jv kbv³ Kiæb 
• i½xb †cwÝj w`‡q e¨envwiK LvZvq kbv³ Kiv Lv`¨`ªe¨¸‡jvi wPÎ Gu‡K wPwýZ Kiæb  
• kbv³K…Z `ªe¨¸‡jvi ¸Yv¸Y I cÖvc¨Zv ch©v‡jvPbv K‡i Lv`¨`ªe¨ wbe©vwPZ Kiæb| 

 

mvigg© : Avgv‡`i †`‡k cÖPwjZ gv‡Qi Lv`¨¸‡jv n‡”Q Pv‡ji Kuyov, mwilvi ˆLj, M‡gi f wl, 
fzÆv, wdk wgj, Mevw` cïi i³, nvoP‚Y©, Ly‡` cvbv I KzwU cvbv, Z‚jvexR Ges cïi bvwof‚wo 
BZ¨vw`| Kzuovi cvPKim gv‡Qi cwicvK mnRZi K‡i|  Kzuov mnRcÖvc¨ I `v‡g m Í̄v| GwU 
gv‡Qi Rb¨ GKwU fvj Lv`¨| wdk wg‡j 55 - 60 kZvsk Avwgl _v‡K| cÖvwYR Lv‡`¨i g‡a¨ 
wdk wgj DËg| 
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cvV 1.7 gv‡Qi Lv`¨ ˆZwi Kiv I Lv`¨ Dcv`v‡bi AvbycvwZK nvi wba©viY 

 G cvV †k‡l Avcwb - 

� gv‡Qi mylg m¤ú~iK Lv`¨ ˆZwii Rb¨ wewfbœ Lv`¨ Dcv`v‡bi AvbycvwZK nvi wba©viY Ki‡Z 
cvi‡eb| 

� Lv`¨ ˆZwii c×wZ e¨vL¨v Ki‡Z cvi‡eb| 

� ˆZwi Lv‡`¨i cywógvb wbY©q Ki‡Z cvi‡eb| 

cÖvmw½K Dc ’̄vcbv 

gv‡Qi cÖRvwZ‡f‡` Ges GKB cÖRvwZi gv‡Qi RxebP‡µi wfbœ wfbœ Í̄‡i cywó Pvwn`v wfbœi€c 
n‡q _v‡K| GRb¨ mylg Lv`¨ ˆZwii Av‡M gv‡Qi cywó Pvwn`v †R‡b †bIqv `iKvi| †`‡ni e„w× 

mvab I ¶q c i‡Yi Rb¨ gv‡Qi Lv‡`¨ AvwglRvZxq Dcv`v‡bi e¨envi AZxe ¸iæZ¡c~Y©| 
 
Kvc©RvZxq gv‡Qi Lv‡`¨ Avwg‡li Pvwn`v cÖRvwZ‡f‡` 30 - 40 kZvsk| myZivs m‡e©v”P Drcv`b 
cvIqvi Rb¨ Kvc©RvZxq gv‡Qi Lv‡`¨ M‡o 35 kZvsk Avwgl _vKv cÖ‡qvRb| cÖvc¨Zv mv‡c‡¶ 
Kvc©RvZxq gv‡Qi Lv‡`¨ 20 - 25 kZvsk Avwgl _vK‡j Zv MÖnY Kiv †h‡Z cv‡i| 

Lv`¨ Dcv`vb 

gvrm¨ M‡elYv BbwówUD‡Ui GK M‡elYvq †`Lv †M‡Q †h, gv‡Qi Lv`¨ ˆZwi‡Z e¨envi‡cv‡hvMx 
83 wU Lv`¨ Dcv`vb Avgv‡`i †`‡k i‡q‡Q| Gme `ª‡e¨i cÖvc¨Zv, evRvi g~j¨ Ges cywó¸Y 
we‡ePbvq 35 wU Dcv`vb gv‡Qi Lv`¨ ˆZwi‡Z Kvh©Kifv‡e e¨envi Kiv †h‡Z cv‡i| G¸‡jvi 
g‡a¨ Pv‡ji Kzuov, M‡gi f‚wl, mwilvi ˆLj, Mevw`cïi i³ I bvwof‚wo, gmy‡ii f‚wl, gvmKjvB 
f‚wl, ¶z‡` cvbv, KzwUcvbv, AvUv, wPUv¸o, †ikgKxU wgj, wZ‡ji ˆLj cÖf…wZ D‡jøL‡hvM¨| 

wgkª‡Yi AbycvZ I Lv`¨ ˆZwii myÎ 

gv‡Qi Lv`¨ ˆZwii j‡¶¨ wgkª‡Yi AbycvZ wbY©‡qi Rb¨ cÖ_‡g Dcv`vbmgyn Ggbfv‡e †e‡Q wb‡Z 
n‡e hv‡Z gv‡Qi cywó Pvwn`v c~iY nq Ges `vgI Kg _v‡K| mylg Lv`¨ ˆZwii Rb¨ Lv‡`¨i mv‡_ 
0.5 - 1% wfUvwgb G wcÖwgKvª e¨envi Ki‡Z nq| Lv`¨ cvwb‡Z †ewk mgq w¯’wZkxj ivLvi Rb¨ 
evBÛvi wn‡m‡e AvUv, gq`v ev wPUv¸o e¨envi Ki‡Z nq| G‡Z Lv‡`¨i gvbI wKQyUv ev‡o| 
 
AvZzi cyKz‡i †cvbv Pvl, iæBRvZxq gv‡Qi wgkªPvl Ges wRIj gv‡Qi Dc‡hvMx Lv`¨ ˆZwii Rb¨ 
wewfbœ Lv`¨ Dcv`v‡bi wgkª‡Yi nvi I cÖvß Avwg‡li gvÎv Z¡Ëxq cv‡Vi Av‡jvPbv ‡_‡K Avcbviv 
†R‡b‡Qb|  
 
wb‡P gv‡Qi Lv`¨ ˆZwii wfbœ GKwU myÎ D‡jøL Kiv n‡jv 

g‡b Kiæb, Pv‡ji Kyuov I mwilvi ˆLj wgwk‡q 20 kZvsk Avwgl mg„× GKwU Lv`¨ ‰Zwi Ki‡Z 
n‡e| 
 
cÖ`Ë, Pv‡ji Kzuovq Avwg‡li nvi 14 kZvsk, mwilvi ˆLj-G Avwg‡li nvi 32 kZvsk| 
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cÖ_‡g ci®úi‡Q`x 2wU †iLv w`‡q GKwU †KŠwbK †¶Î A¼b Kiæb| †iLvØ‡qi evg cv‡k Lv`¨ 
Dcv`vb I Avwg‡li nvi D‡jøL Kiæb| AZ:ci Lv‡`¨ cÖZ¨vwkZ Avwg‡li gvÎv †_‡K Dcv`v‡bi 
Avwg‡li gvÎv we‡qvM Kiæb Ges we‡qvMdj wecixZ †Kv‡b ’̄vcb Kiæb| 
 
Pv‡ji Kzuov (14%)   20 - 32 = -12 
 

cÖZ¨vwkZ Avwgl gvÎv = 20% 
mwilvi ˆLj (32%)   20 - 14 = 6 
 

we‡qvMd‡j †Kvb FYvZ¡K wPý _vK‡j Zv we‡ePbvq Avbvi cÖ‡qvRb †bB| AZ:ci Wvbw`‡Ki 
Dfq we‡qvMdj †hvM Kiæb, (12+6)= 18 | G¶‡Y wbæiƒc wnmve Abyhvqx Dcv`v‡bi cwigvY 
†ei Kiæb| 
 

  12 
Pv‡ji Kzuov = × 100 =  67% 
  18 
 
  6 
mwilvi ˆLj = × 100 =  33% 
  18   
     

A_©vr Pv‡ji Kzuov I mwilvi ˆLj w`‡q 20% Avwgl mg„× 100 †KwR Lv`¨ ˆZwi Ki‡Z Kuyov 
jvM‡e 67 †KwR Ges ˆLj 33 †KwR| 

cÖ‡qvRbxq DcKiY  

• Kzuov I ˆLj   

• wPUv¸o  

• wfUvwgb wcÖwgKvª  

• eo gyLIqvjv cvÎ   

• PvUvB BZ¨vw`|   

Kvh©c×wZ 

• cÖ_‡g cwigvYgZ gvbm¤úbœ Dcv`vb †e‡Q wbb| 

• wba©vwZi Dcv`vb¸‡jv MÖvBÛv‡i, AvUvK‡j ev †XuwK‡Z wc‡l fvjfv‡e PzY© ev ¸ov K‡i 
wbb| 

• ¸ov Kiv Dcv`vb Pvjywb‡Z fvjfv‡e †P‡j wbb| 

• GiIci myÎvbyhvqx cwigvYgZ Kuyov I ˆLj  †Kvb cv‡Î wb‡q nvZ w`‡q ev wg·vi 
†gwk‡b fvjfv‡e wgwk‡q wbb| 
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• wgkª‡Y Aí Aí cvwb w`‡q Ggbfv‡e bvo~b †hb wgkªYwU AvVv‡jv †có ev g‡Û cwiYZ 

nq| G mgq Aí cwigv‡Y (5.0) wPUv¸o Ges wfUvwgb wcÖwg· (0.50) †hvM Ki€b| 

• ˆZwi gÛ ev †có Zvr¶wbKfv‡e gvQ‡K Lv`¨ wn‡m‡e mivmwi  w`‡Z cv‡ib| A_ev 
wc‡jU ev ewo evwb‡q fwel¨‡Zi Rb¨ msi¶Y Ki‡Z cv‡ib| 

• nvZ w`‡q ev nv‡Z PvwjZ †mgvB evbv‡bvi †gwkb w`‡q wc‡jU ev ewo evbv‡bv hvq| 
ˆZwi Lv`¨ †h gvQ‡K †`Iqv n‡e †m gv‡Qi gy‡Li AvKvi Abyhvqx wc‡jU ˆZwi Ki‡Z 

n‡e| m¤úÖwZ kw³ PvwjZ wc‡jU ˆZwii hš¿  evRv‡i cvIqv hv‡”Q| Gi mvnv‡h¨ Lv`¨ 
Dcv`vb wgwkªZKiY I wc‡jU ˆZwi Kiv hvq| 

• ˆZwi wc‡jU cwjw_‡bi wm‡U ev PvUvB‡q †i‡L fvjfv‡e ïwK‡q ivLyb| ïKv‡bvi mgq 

Lv‡`¨ gvwU jvM‡j Lv‡`¨i gvb ¶wZMÖšÍ  nq| 

• ïKv‡bv  Lv`¨ e Í̄vq ev †Kvb cv‡Î gyL eÜ K‡i msi¶Y Kiæb| 

• msiw¶Z Lvevi gv‡S gv‡S †iv‡` ïwK‡q wbb| Zv bvn‡j Av`ª©Zvi Kvi‡Y QÎvK ev 
†cvKv gvK‡oi msµg‡Y Lv‡`¨i gvb bó n‡q †h‡Z cv‡i| 

• Abykxjb Kiv c×wZ e¨envwiK LvZvq wjLyb Ges wfbœ wfbœ ª̀e¨ w`‡q wewfbœ cÖRvwZi 
gv‡Qi Rb¨ cÖ‡qvRbxq cywógvb mg„× Lv`¨ ˆZwi Kiæb| 

  
mvigg©: †`‡ni e„w× mvab I ¶q c~i‡Yi Rb¨ gv‡Qi Lv‡`¨ AvwglRvZxq Dcv`v‡bi e¨envi 

AZxe ¸iæZ¡c Y©| m‡e©v”P Drcv`b cvIqvi Rb¨ Kvc©RvZxq gv‡Qi Lv‡`¨ M‡o 35 kZvsk 
Avwgl _vKv cÖ‡qvRb| gv‡Qi Lv`¨ ˆZwi‡Z e¨envi‡cv‡hvMx 83 wU Lv`¨ Dcv`vb Avgv‡`i †`‡k 

i‡q‡Q| Gme ª̀‡e¨i cÖvc¨Zv, evRvi g j¨ Ges cywó¸Y we‡ePbvq 35wU Lv`¨ Dcv`vb gv‡Qi 
Lv`¨ ˆZwi‡Z Kvh©Kifv‡e e¨envi Kiv †h‡Z cv‡i| gv‡Qi Lv`¨ ˆZwii j‡¶¨ Lv`¨ Dcv`v‡bi 
wgkª‡Yi AbycvZ wbY©‡qi Rb¨ cÖ_‡g Dcv`vbmg~n Ggbfv‡e †e‡Q wb‡Z n‡e hv‡Z gv‡Qi cywó 
Pvwn`v c~iY nq Ges `v‡gI m¯Ív nq| 
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P‚ovšÍ  g~j¨vqb - BDwbU 1 

msw¶ß I iPbvg~jK cÖkœ 
1� Lv‡`¨i msÁv wjLyb| 
2� gvQ Pv‡l cÖvK„wZK Lv‡`¨i cÖ‡qvRbxqZv wjLyb| 
3� ev¯‘ms¯’vb ej‡Z Kx eySvq? 
4� Lv`¨ k„sL‡ji msÁv wjLyb| 
5� gv‡Qi Lv`¨ msÁvwqZ Kiæb| gv‡Qi Lv`¨ KZ cÖKvi I Kx Kx?  
6� gv‡Qi cÖvK…wZK Lv‡`¨i Drm‡K KqwU †kªwY‡Z fvM Kiv nq? D`vniYmn Av‡jvPbv 

Kiæb| 
7� ÔcyKzi ev¯‘ms¯’v‡bi GKwU cÖK…ó D`vniYÕ - e¨vL¨v Kiæb| 
8� Lv`¨-k„sL‡ji gva¨‡g Kxfv‡e kw³ ¯’vbvšÍwiZ nq Zv e¨vL¨v Kiæb| 
9� RjR cwi‡e‡k weivwRZ Lv`¨ k„sLj eY©bv Kiæb| 
10� gv‡Qi M„nxZ Lv‡`¨i cwigvY Kx Kx wel‡qi Ici wbf©i K‡i Zv Av‡jvPbv Kiæb| 
11� cyKz‡i gv‡Qi Lv`¨ cÖ`vb c×wZ eY©bv Kiæb| 
12� gv‡Qi e„w× †Kvb& †Kvb& wbqvg‡Ki Ici wbf©i K‡i ms‡¶‡c eY©bv Kiæb| 

DËigvjv - BDwbU 1 

cvV 1.1 
1| N  2| L   3| L  4| K 
 
cvV 1.2 
1| N  2| L  3| M  4| M 
 
cvV 1.3 
1| N  2| L  3| K  4| M   
 
cvV 1.4 
1| L  2| K  3| L  4| N 
 
cvV 1.5 
1| K  2| M  3| L   4|  N 
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