
BDwbU 6  Lv‡`¨ cywówe‡ivax `ªe¨vw` 

cÖK…wZ‡Z MvQ wb‡Riv A‡bK ivmvqwbK `ªe¨vw` ms‡køwlZ Ki‡Z cv‡i, †h¸‡jv †Kvb cÖvYx MÖnY 
Ki‡j Zvi wecvKxq c×wZ‡Z ¶wZKviK cÖfve †d‡j| Gme `ªe¨vw`‡K cywówe‡ivax `ªe¨ ejv 
nq| Lv‡`¨ G‡`i Dcw ’̄wZ cÖvYxi wecvK Zš¿‡K cÖfvweZ K‡i Ges cÖvYxi ˆ`wnK e„w×‡K evavMÖ¯’ 
K‡i| Gai‡bi cywówe‡ivax Dc`vb MÖn‡Yi d‡j gv‡Qi e„w× evavcÖvß n‡Z cv‡i, Lv‡`¨i 
Kvh©KvwiZv K‡g hvq, wewfbœ As‡M Zvi ¶wZKviK cÖfve c‡o, GgbwK gv‡Qi g„Zz¨I n‡Z cv‡i| 
Lv`¨ DcKi‡Y Gme cywówe‡ivax Dcv`v‡bi Dcw¯’wZ grm¨ Lv‡`¨ Dw™¢`RvZ DcKi‡Yi e¨envi‡K 
mxwgZ K‡i †`q|  

G BDwb‡Ui wewfbœ cv‡V Dw™¢`RvZ Lv`¨ Dcv`v‡b cywówe‡ivax `ªe¨mg n Zvi e¨e¯’vcbv, ˆ`evMZ 
ev ewnivMZ cywówe‡ivax `ªe¨mg~n Ges Zvi cÖwZKvi I AcywóRwbZ †ivMmg~n Ges Zvi cÖwZKvi 
wb‡q we¯ÍvwiZ Av‡jvPbv Kiv n‡q‡Q| 

cvV 6.1 Dw™¢`RvZ Lv`¨ Dcv`v‡b cywówe‡ivax `ªe¨mg~n Ges Zvi e¨e ’̄vcbv 

G cvV †k‡l Avcwb - 

� Dw™¢`RvZ Lv‡`¨ cywówe‡ivax Dcv`vb KZ cÖKvi I Kx Kx Zv ej‡Z I wjL‡Z cvi‡eb| 
� Dw™¢`RvZ Lv`¨ DcKi‡Yi AšÍtw¯’Z cywówe‡ivax Dcv`vb wPb‡Z cvi‡eb| 
� Dw™¢`RvZ Lv`¨ DcKi‡Yi bvg ej‡Z cvi‡eb| 

Dw™¢`RvZ Lv`¨ DcKi‡Y †h mg¯Í  cywówe‡ivax Dcv`vb i‡q‡Q Zv‡`i‡K PviwU cÖavb fv‡M fvM 
Kiv hvq t 

• †cÖvwUb (Protein)   t  †cÖvwU‡qR BbwnweUi (Protease inhibitor), 
      wngv‡MøvwUwbb (Haemaglotinin) 

• MøvB‡KvmvBW&R  t  †m‡cvwbb (Saponine), dvBwUK GwmW (Phytic acid) 
    (Glycosides)        Mø‡KvmvB‡bv‡jU (Glucosinolate) 

• wdbjm (Phenols) t  Mwmcj (Gossypol),U¨vwbb (Tanins) 

• Ab¨vb¨  t  GbRvBg we‡ivax `ªe¨vw`, 
      wfUvwgb we‡ivax `ªe¨vw`, 
     welv³ A¨vgvB‡bv GwmW 
      dzW Gjv‡R©b (Food allergen) BZ¨vw` 

Gme `ªe¨vw`i ¶wZKviK cÖfv‡ei d‡j grm¨ Lv‡`¨ Dw™¢`-RvZ `ªe¨vw`i e¨env‡ii wbivc` 
gvÎv/cwigvY m¤^‡Ü wbwðZ n‡q wb‡Z n‡e| 

†cÖvwU‡qR BbwnweUi (Protease inhibitor) 

†cÖvwU‡qR BbwnweUi n‡jv Ggb me `ªe¨vw` hv †cÖvwUb‡K f½bKvix GbRvBgmg ‡ni Kvh©KvwiZv 
Kwg‡q †`q| G¸‡jv Dw™¢`RvZ Lv`¨ DcKiY, we‡kl K‡i mqvweb wg‡j h‡_ó cwigv‡Y cvIqv 
hvq| †hgb - mqvweb wg‡j cuvP ai‡bi †cÖvwU‡qR BbwnweUi cvIqv hvq| G¸‡jv KL‡bv KL‡bv 
we‡kl †Kvb A¨vgvB‡bv Gwm‡Wi wecvK‡K cÖfvweZ K‡i _v‡K, ‡hgb- wmm&wUb (Cysteine)| 

BDwbU 6  Lv‡`¨ 
cywówe‡ivax ª̀e¨vw` 

 

 

†cÖvwU‡qR BbwnweUi n‡jv 
Ggb me ª̀e¨vw` hv 
†cÖvwUb‡K f½bKvix 
GbRvBgmg~‡ni Kvh©KvwiZv 
Kwg‡q †`q| 
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Z‡e cÖvq me ai‡bi †cÖvwU‡qR BbwnweUiB Zvc-cÖeY Ges Zv‡c A_ev wm× Ki‡j Giv/G‡`i 
Kvh©KvwiZv bó n‡q hvq| 

wngv‡MvwUwbb (Haemaglotinin) 

wngv‡MvwUwbb A_ev †jKwUbm (Lectins) GK ai‡bi †cÖvwUb, hvi kK©iv ev wPwbi cÖwZ we‡kl 
Avmw³ Av‡Q| G¸‡jv i‡³i †jvwnZ KwYKv‡K RgvU K‡i †d‡j| mvaviYZ G‡`i‡K Dw™¢‡`i 
ex‡R cvIqv hvq| Z‡e Mv‡Qi K›`, g~‡jI cvIqv hvq| GBme †jKwUb cÖvYxi cwicvK bvjx 
†_‡K kix‡i cywó †kvlY‡K evavMÖ¯’ K‡i| d‡j cÖvYxi e„w× K‡g hvq| †cÖvwU‡qR BbwnweU‡ii 
b¨vq G¸‡jvI Zvc-cÖeY| 

dvBwUK GwmW (Phytic acid) 
km¨ exR Ges ˆZj exR DcKiY, †h¸‡jv mPivPi gv‡Qi Lvevi wn‡m‡e e¨eüZ nq, †mme 
DcKi‡Y dvBwUK GwmW cvIqv hvq| GB dvBwUK GwmW mvaviYZ wØ-†hvRx wgbv‡ijmg~n  
†hgb - Ca, Mg, Zn, Phosphorus BZ¨vw`i mv‡_ hy³ n‡q A`ªebxq dvB‡UU G iƒcvšÍwiZ 

nq| d‡j gv‡Qi A‡šÍ  Gme wgbv‡ij&m †kvwlZ n‡Z cv‡i bv| A‡bK mgq dvBwUK GwmW 
Lv‡`¨i †cÖvwU‡bi mv‡_ hy³ n‡q Lv‡`¨i †cÖvwU‡bi cwicvP¨Zv Kwg‡q †`q| wewfbœ LwbR Dcv`vb 
gv‡Qi †`‡n mwVKfv‡e †kvwlZ bv n‡j gv‡Q wewfbœ DcmM© †`Lv †`q| 

Mø‡KvmvB‡bv‡jU (Glucosinolate) 

wewfbœ ˆZjexR, †hgb- ivBmwilv, dzjKwc, euvavKwc, BZ¨vw`‡Z My‡KvmvB‡bv‡jU cvIqv hvq| 

GB My‡KvmvB‡bv‡jU wbw ©̀ó GbRvBg, †hgb- mvB‡ivmvB‡bR Øviv Av`ª© we‡kwlZ n‡q 
_v‡qvmvqv‡bU ev AvB‡mv-_v‡qvmvqv‡bU ˆZwi nq| Gme `ªe¨vw` _vBi‡qW MÖwš’i Kvh©KvwiZv 
Kwg‡q †`q| d‡j _vBi‡qW MÖwš’ Lv‡`¨i Av‡qvwWb †kvlY Ki‡Z cv‡i bv| _vBi‡qW MÖwš’i 
¯^vfvweK Kvh©vejx evavMÖ¯’ nIqvq gv‡Qi e„w× I e¨vnZ nq| ivBmwilv Ges mwilvi ˆLj gv‡Qi 
Lv`¨ wn‡m‡e e¨eüZ nq weavq GB me DcKi‡Y cywówe‡ivax Dcv`v‡bi Dcw¯’wZ Gi ¸YMZ gvb 
Kwg‡q †`q| Zvc cÖ‡qvM A_ev cvwb‡Z wfwR‡q ivL‡j GB Mø‡KvmvB‡bv‡j‡Ui cwigvY ev Gi 
Kvh©KvwiZv A‡bKvs‡k  n«vm cvq| 

Mwmcj (Gossypol) 

Z jvexR gv‡Qi Lv‡`¨i GKwU Ab¨Zg DcKiY wKš‘ Mwmc‡ji Dcw¯’wZ cÖvYxR Lv‡`¨ Gi 
e¨envi‡K mxwgZ K‡i †`q| mvaviYZ GwU Z‚jv ex‡Ri iÄK MÖwš’‡Z _v‡K| Lv‡`¨ D”P gvÎvi 
Mwmc‡ji Dcw¯’wZ gv‡Qi e„w×‡K e¨vnZ K‡i| ZvQvov GwU gv‡Qi hK„r (Liver) I e„‡° 
(Kidney) weiƒc cÖfve †d‡j| Mwmcj jvBwmb bvgK AZ¨vek¨Kxq A¨vgvB‡bv Gwm‡Wi mv‡_ 
hy³ nq Ges gv‡Qi †`‡n GB A¨vgvB‡bv Gwm‡Wi cÖvc¨Zv Kwg‡q †`q| 

DwjøwLZ cywó-we‡ivax Dcv`vb¸‡jvi cÖvq me¸‡jvB Zvc-cÖeY| G‡`i‡K mn‡RB wm× K‡i 
A_ev Zvc cÖ‡qv‡M aŸsm Kiv m¤¢e| Gme `ªe¨vw` MÖn‡Yi d‡j gv‡Qi KZUzKz � wZ n‡e, Zv 
wbf©i Ki‡e Lv‡`¨ G‡`i Dcw¯’wZi cwigvY, gv‡Qi cÖRvwZ, AvKvi, eqm Ges kvixie„Ëxq 
Ae¯’vi Ici| 

Dw™¢`RvZ Lv`¨ DcKi‡Y wewfbœ cywówe‡ivax Dcv`v‡bi GKwU ZvwjKv mviwY 22 G cÖ`Ë n‡jv 

wewfbœ LwbR Dcv`vb gv‡Qi 
†`‡n mwVKfv‡e †kvwlZ bv 
n‡j gv‡Q wewfbœ DcmM© 
†`Lv †`q| 

Lv‡`¨ D”P gvÎvi Mwmc‡ji 
Dcw¯’wZ gv‡Qi e„w×‡K 
e¨vnZ K‡i| ZvQvov GwU 
gv‡Qi hK„r I e„‡° weiƒc 
cÖfve †d‡j| 
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mviwY 22 t  wewfbœ Dw™¢`RvZ Lv`¨  DcKi‡Yi AšÍ tw¯’Z cywówe‡ivax Dcv`vbmg~n 

Lv`¨ DcKiYmg~n cywówe‡ivax Dcv`vbmg~n 

ivB mwilv (Rape seed) †cÖvwU‡qR BbwnweUi (Protease inhibitor), Møy‡KvmvB‡bv‡jU 
(Glucosinolate), dvBwUK GwmW (Phytic acid), U¨vwbb 
(Tanins) 

mwilv (Mustard) †cÖvwU‡qR BbwnweUi (Protease inhibitor), My‡KvmvB‡bv‡jU 
(Glucosinolate), U¨vwbb (Tanins) 

mqvweb (Soybean) †cÖvwU‡qR BbwnweUi (Protease inhibitor), dvBwUK GwmW 

(Phytic acid), Gw›U-wfUvwgb (Anti-vitamin), wngvMywUwbb 
(Haemaglutinin) 

Z‚jvexR (Cotton seed) †cÖvwU‡qR BbwnweUi (Protease inhibitor), dvBwUK GwmW 
(Phytic acid), Mwmcj (Gossypol) 

wZ‡ji exR (Sesame) dvBwUK GwmW (Phytic acid) 

wZwm (Linseed) mvqv‡bv‡Rb (Cyanogen), Gw›U-wfUvwgb (Anti-vitamin) 

ev`vg (Ground nut) †cÖvwU‡qR BbwnweUi (Protease inhibitor), dvBwUK GwmW 
(Phytic acid), wngvMøywUwbb (Haemaglutinin). 

M~h©gyLx (Sun flower) ‡cÖvwU‡qR BbwnweUi (Protease inhibitor), †Uwbb (Tanins) 

f‚Uªv (Maize) †cÖvwU‡qR BbwnweUi (Protease inhibitor), dvBwUK GwmW 
(Phytic acid) 

Mg (Wheat) †cÖvwU‡qR BbwnweUi (Protease inhibitor), wngvMywUwbb 
(Haemaglutinin), dvBwUK GwmW (Phytic acid) 

PvDj (Rice) †cÖvwU‡qR BbwnweUi (Protease inhibitor), dvBwUK GwmW 
(Phytic acid) 

Bwcj-Bwcj 
(Leucaena) 

gvB‡gvwmb (Mimosine) 

Abykxjb (Activity): Avcbvi evwoi Av‡k cv‡k †h mKj Dw™¢`RvZ Lv`¨ DcKiY cvIqv hvq 
Zv‡`i bvg Ges DcKi‡Yi ga¨w¯’Z cywówe‡ivax Dcv`vbmg~‡ni bvg wjLyb| 

mvigg©: Dw™¢`RvZ Lv‡`¨ cywówe‡ivax Dcv`vb‡K PviwU cÖavb fv‡M fvM Kiv n‡q‡Q| †cÖvwU‡qR 

BbwnweUi †cÖvwUb‡K f½ubKvix GbRvBgmg ‡ni Kvh©KvwiZv Kwg‡q †`q| km¨ exR Ges ˆZj 
exR DcKiY, †h¸‡jv mPivPi gv‡Qi Lvevi wn‡m‡e e¨eüZ nq, †mme DcKi‡Y dvBwUK GwmW 
cvIqv hvq| ivBmwilv Ges mwilvi ˆLj gv‡Qi Lv`¨ wn‡m‡e e¨eüZ nq wKš‘ Gme DcKi‡Y 
cywówe‡ivax Dcv`vb we`¨gvb _vKvq Lv‡`¨i ¸YMZ gvb Kgv‡q †`q| ZzjvexR gv‡Qi Lv‡`¨i 
GKwU Ab¨Zg DcKiY nIqv m‡Ë¡I Mwmc‡ji Dcw¯’wZ Gi e¨envi †K mxwgZ K‡i †`q| 
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mqvwe‡b †cÖvwU‡qR BbwnweUi, dvBwUK GwmW, Gw›U-wfUvwgb BZ¨vw` cywówe‡ivax Dcv`vb 
we`¨gvb| 
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cv‡VvËi g~j¨vqb 6.1 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| †Kvb& Lvev‡i †cÖvwU‡qR BbwnweUi cªPzi cwigv‡Y cvIqv hvq? 

K) Pv‡ji wg‡j  
L) mqvweb wg‡j  
M) AvUvi wg‡j  
N) av‡bi wg‡j  

2| Dw™¢`RvZ Lv`¨ DcKi‡Y †h mg¯Í  cywówe‡ivax Dcv`vb i‡q‡Q Zv‡`i‡K KZ fv‡M fvM 
Kiv hvq? 

K) wZb fv‡M  
L) Qq fv‡M 
M) cvuP fv‡M  
N) Pvi fv‡M  

3| ivB mwilv, mwilv, dzjKwc, euvavKwc, BZ¨vw`‡Z †Kvb& ai‡bi cywówe‡ivax Dcv`vb cvIqv 
hvq? 

K) My‡KvmvB‡bv‡jU  
L) †jKwUb&m  
M) U¨vwbb 
N) wmm&wUb  

4| †Kvb& Dcv`vb jvBwmb bvgK AZ¨vek¨Kxq A¨vgvB‡bv Gwm‡Wi mv‡_ hy³ n‡q gv‡Qi †`‡n 
GB A¨vgvB‡bv Gwm‡Wi cÖvc¨Zv Kwg‡q †`q? 

K) wngvMøywUwbb 
L) Møy‡KvmvB‡bv‡jU 
M) Mwmcj  
N) U¨vwbb 

�
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cvV 6.2  ‰`evMZ ev ewnivMZ (Adventitious) cywówe‡ivax ª̀e¨mg~n Ges 
Zvi cÖwZKvi  

G cvV †k‡l Avcwb - 

� gv‡Qi Lv‡`¨ ˆ`evMZ ev ewnivMZ cywówe‡ivax `ªe¨mg~n m¤^‡Ü  ej‡Z I wjL‡Z cvi‡eb| 

� ˆ`evMZ `ªe¨mg~n hv‡Z Lvev‡i bv wgk‡Z cv‡i Zvi cÖwZKvi m¤ú‡K© ej‡Z I wjL‡Z 
cvi‡eb| 

DrcwË I cÖwµqvRvZKiY c×wZi Ici wfwË K‡i Lv`¨ DcKiYmg~n bvbvwea ˆ`evMZ ev 
ewnivMZ cywówe‡ivax Dcv`vb enb Ki‡Z cv‡i| G‡`i g‡a¨ D‡jøL‡hvM¨ n‡jv - gv‡Qi wel 
(fish poison), ˆkevj RvZxq Dw™¢‡`i wel (algal toxin) `ªve‡Ki Aewkóvsk (solvent 
residue), QÎv‡Ki wel (mycop toxin), wewfbœ KxUbvk‡Ki Aewkóvsk (pesticide residue) 
Ges fvix avZzi (heavy metal) msµgY (contamination)| 

gv‡Qi wel (Fish toxin) 
cUKv gvQ Ges cvdvi gv‡Qi (Puffer fish) GK ai‡bi welv³ c`v_© _v‡K| GB wel gvbyl 
Ges ¯Íb¨cvqx cÖvYxi Rb¨ � wZKviK| Gi wel wµqvi d‡j gvby‡li †VuvU, wRnŸv, Av½yj Ges 

gvsk‡ckx Aek n‡q hvq, GgbwK k¦vm wµqv eÜ n‡q g„Zz¨ ch©šÍ  N‡U †h‡Z _v‡K| wKš‘ wewfbœ 
gv‡Qi Rb¨ Gi � wZKi cÖfve m¤^‡Ü wek`ZË¡ GL‡bv Rvbv hvqwb| GB me welv³ gvQ wdk- 
wgj ˆZwii mgq Ab¨vb¨ gv‡Qi mv‡_ wg‡k †h‡Z cv‡i| d‡j wdk wgj ev wdk mvB‡jR-G GB 
we‡li msµgY n‡Z cv‡i| 

WvB‡bvd¬¨v‡R‡jU Uw·b (Dinoflagellate toxin)  
A‡bK bxjvf-meyR ˆkevj Lye `ªyZ e„w× cvq Ges cvwb‡Z ÔÔeøygÓ m„wó K‡i| GB ai‡bi wKQy 
ˆkevj wel ˆZwi Ki‡Z cv‡i, hv gvQ, gvbyl, ev Ab¨vb¨ cÖvYxi Rb¨ � wZKi| A‡bK kvgyK GB 

ˆkevj †L‡q _v‡K| d‡j kvgy‡Ki g‡a¨ GB wel Av‡¯Í  Av‡¯Í  Rgv n‡Z _v‡K| wKš‘ G‡Z 
kvgy‡Ki †Kvb � wZ nq bv| GB kvgyK mivmwi gvQ‡K LvIqv‡bv n‡j A_ev wdk wgj ˆZwi‡Z 
e¨eüZ n‡j gv‡Q welwµqv m„wó Ki‡Z cv‡i| 

ª̀ve‡Ki Aewkóvsk (Sovent residues) 
wewfbœ `ªve‡Ki mvnv‡h¨ ˆZjexR †_‡K ˆZj-wbh©vm c„_K Kivi mgq ˆZj ex‡Ri ˆL‡j wewfbœ 

`ªve‡Ki Aewkóvsk †_‡K hvq| mqvweb, mwilv, ivB mwilv, wZj, wZwm Ges m h©g Lx †_‡K 
ˆZj wbh©vm c„_K Kivi Rb¨ wg_vBwjb †K¬vivBW, B_vBwjb WvB-†K¬vivBW, UªvB†K¬v‡ivB_vBwjb, 
†n‡·b, Gwm‡Uvb Ges AvB‡mv-†cªvcvBj Gj‡Kvnj ª̀veK wn‡m‡e e¨eüZ nq| DwjøwLZ ˆZj 

ex‡Ri ˆL‡j G mg¯Í  `ªve‡Ki Aewkóvsk †_‡K †h‡Z cv‡i| cieZx©‡Z gv‡Qi Lvev‡i G mg¯Í  
Lv`¨ DcKiY e¨envi Ki‡j Zv gv‡Qi Rb¨ ¶wZKviK n‡Z cv‡i|  

QÎvK wel (Fungal toxin or Mycotoxin) 
wewfbœ Lv`¨ DcKiY †hgb- Z‚jvexR, mqvweb, ev`vg Ges km¨ `vbvq †gvì (mold) 
Aspergillus flavus  Rb¥vq hv D”P ZvcgvÎv I D”P Av ª̀©Zvq GK ai‡bi kw³kvjx wel Drcbœ 
K‡i hv‡K AvdjvUw·b (Aflatoxin) e‡j| GB welhy³ Lv`¨ DcKi‡Yi mvnv‡h¨ ‰Zwi Lv`¨ 
MÖnY Ki‡j gv‡Qi wjfvi I Ab¨vb¨ A‡½ ¶‡Zi m„wó Ki‡Z cv‡i| 

 

 

cUKv gvQ Ges cvdvi 
gv‡Qi GK ai‡bi welv³ 
c`v_© _v‡K| GB wel gvbyl 
Ges ¯Íb¨cvqx cÖvYxi Rb¨ 
¶wZKviK| 

A‡bK bxjvf-meyR ˆkevj 
Lye ª̀yZ e„w× cvq Ges 
cvwb‡Z ÔÔeøgÓ m„wó K‡i| 
GB ai‡bi wKQy ˆkevj wel 
ˆZwi Ki‡Z cv‡i, hv gvQ, 
gvbyl, ev Ab¨vb¨ cÖvYxi 
Rb¨ ¶wZKi| 
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KxUbvk‡Ki Aewkóvsk (Pesticide residue) 
Dw™¢‡`i †cvKv-gvKo `g‡bi Rb¨ bvbv ai‡bi KxUbvkK e¨envi Kiv nq| Gme KxUbvk‡Ki 
Aewkóvsk wewfbœ Dw™¢‡`i exR, dj, g~‡j Rgv n‡Z cv‡i| GgbwK, gvQ †_‡K ‰Zwi DcRvZ 

`ª‡e¨I G mg¯Í  KxUbvk‡Ki Aewkóvsk Rgv n‡Z cv‡i| G mg¯Í  KxUbvk‡Ki g‡a¨ 

D‡jL‡hvM¨ n‡jv wW.wW.wU. (D.D.T.), WvBGjwWªb (Dieldrin), wc.wm.we. (Poly chlorinated 
byphenyls), cwj mvBwK¬K A¨v‡iv‡gwUK nvB‡Wªv Kve©b (Polycyclic Aromatic Hydro 

carbon) ev wc.G.GBP| GB mg¯Í  KxUbvk‡Ki wel wµqvi d‡j gv‡Qi Rbbv‡½i eÜ¨vZ¡, 

¯vøqweK ‰eKj¨, ¶zavgv›`¨ Ges g„Zz¨ ch©šÍ  NU‡Z cv‡i| G †¶‡Î mvaviYZ †QvU gvQ †ewk 

¶wZMÖ¯Í  nq| welwµqvi e¨vcKZv wbf©i K‡i KxUbvk‡Ki aib Ges gv‡Qi cÖRvwZi Ici| 

fvix avZz (Heavy metals) 
wewfbœ cix¶v †_‡K †`Lv †M‡Q †h, wKQy wKQy fvix avZz †hgb- cvi` ev gvK©vix (Hg), 
K¨vWwgqvg (Cd), Zvgv ev Kcvi (Cu), †mwjwbqvg (Se) Ges mxmv ev †jW (Pb) gv‡Qi Rb¨ 
¶wZKviK| Gme avZz hw` Lv`¨ DcKiY ev Lv‡`¨ ch©vß cwigv‡Y msµwgZ nq, Z‡e M„wnZ 
Lv‡`¨i wel wµqvi d‡j gvQ gviv †h‡Z cv‡i| wewfbœ mvgyw ª̀K gv‡Q gvK©vix Ges K¨vWwgqvg Rgv 
n‡Z cv‡i Ges wdk wg‡ji gva¨‡g gv‡Qi Lv‡`¨ msµwgZ nIqvi m¤¢vebv _v‡K| 

Abykxjb (Activity): gv‡Qi Lv‡`¨ ˆ`evMZ ev ewnivMZ cywówe‡ivax ª̀e¨mg~‡ni bvg wjLyb Ges 
G ª̀e¨mg~‡ni ¶wZKi cÖfve m¤̂‡Ü hyw³mnKv‡i wjLyb (AbyaŸ© 150 kã)| 

cÖwZKvi 
Lv`¨ DcKiY Ges ‰Zwi Lv‡`¨ hv‡Z DwjøwLZ cywówe‡ivax Dcv`vbmg~n msµwgZ n‡Z bv cv‡i 
†mRb¨ wb‡P ewY©Z mZK©Zv Aej¤^b Ki‡Z n‡e t      

• ‡hme gv‡Q wel _v‡K (†hgb- cUKv I cvdvi gvQ) †m¸‡jv †hb wdk wgj ‰Zwii 
KuvPvgvj wn‡m‡e e¨envi Kiv bv nq †mw`‡K mZK© „̀wó ivL‡Z n‡e| 

• welv³ ˆkevjhy³ cvwb‡Z cvIqv hvq Ggb kvgyK gv‡Qi Lvevi wn‡m‡e e¨envi 
eR©b Ki‡Z n‡e| 

• wewfbœ ˆZjex‡Ri ˆLj e¨env‡ii mgq we‡kl bRi w`‡Z n‡e †hb H me ˆL‡j 
†Kvb `ªveK Aewkó bv _v‡K| 

• Lv`¨ DcKiY I ‰Zwi Lv`¨ mwVK ZvcgvÎv Ges mwVK Av‡cw¶K Av ª̀©Zvq 
¸`vgRvZ Ki‡Z n‡e, †hb QÎvK Rb¥v‡Z ev Avd&jvUw·b Drcv`b Ki‡Z bv 
cv‡i| 

• wewfbœ KxUbvkK †hb Lv`¨ DcKiY ev Lv‡`¨ msµwgZ n‡Z bv cv‡i, †mRb¨ 

mZK©Zvg jK e¨e¯’v wb‡Z n‡e| 
• Lv`¨ ‰Zwii c~‡e© wbwðZ n‡Z n‡e †h, Lv`¨ DcKi‡Y †hb fvix avZzi gvÎv gv‡Qi 

Rb¨ ¶wZKi ch©v‡q bv _v‡K| 

mvigg©: gv‡Qi wel, WvB‡bvd¬¨v‡R‡jU Uw·b, ª̀ve‡Ki Aewkóvsk, QÎvK wel, Kxbvk‡Ki 
Aewkóvsk, fvix avZz, BZ¨vw` gv‡Qi Lv‡`¨ ewnivMZ D‡jøL‡hvM¨ cywówe‡ivax Dcv`vb| gv‡Qi 
Lv`¨ DcKi‡Y cywówe‡ivax Dcv`vbmg~n hv‡Z msµwgZ n‡Z bv cv‡i †m Rb¨ welhy³ gvQ (†hgb 

 

 

welwµqvi e¨vcKZv wbf©i 
K‡i KxUbvk‡Ki aib Ges 
gv‡Qi cÖRvwZi Ici| 

wewfbœ cix¶v †_‡K †`Lv 
†M‡Q †h, wKQy wKQy fvix 
avZz †hgb- cvi` ev 
gvK©vix, K¨vWwgqvg, Zvgv 
ev Kcvi, †mwjwbqvg Ges 
mxmv ev †jW gv‡Qi Rb¨ 
¶wZKviK| 
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cUKv, cvdvi gvQ) wdk wgj ˆZwii KuvPvgvj wn‡m‡e e¨envi Kiv DwPZ bq Ges welv³ ˆkevj 
hy³ cvwb‡Z cÖvß kvgyK gv‡Qi Lvevi wn‡m‡e e¨envi eR©b Kiv DwPZ| 
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cv‡VvËi g~j¨vqb 6.2 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| ‰kevj RvZxq Dw™¢‡`i wel †Kvb& ai‡bi ª̀e¨? 

K) Dw™¢`RvZ Lv‡`¨ Dcv`v‡b cywówe‡ivax ª̀e¨  
L) ˆ`evMZ ev ewnivMZ cywówe‡ivax `ªe¨  
M) cÖvYxRvZ Lv`¨ Dcv`v‡b cywówe‡ivax `ªe¨  
N) wkíRvZ Lv`¨ Dcv`v‡b cywówe‡ivax `ªe¨  

2| cUKv gvQ †L‡j gvby‡li ev Ab¨vb¨ ¯Íb¨cvqx cÖvYxi Kx Amywe‡a n‡Z cv‡i? 

K) †ivM †m‡i D‡V  
L) Wvqwiqv †ivM nq  
M) g„Zz¨ N‡U  
N) weKjv½ nq 

3| Z‚jvexR, mqvweb, Pxbvev`vg Ges km¨ `vbvq †gvì (Aspergillus flavus) Kx Drcbœ 
K‡i? 

K) WvB‡bvwK¬‡R‡jU Uw·b  
L) cwj †K¬vwi‡b‡UW evBwKbvBj&m  
M) AvdjvUw·b  
N) gvB‡gvwmb  

4| wW.wW.wU., WvB-GjwWªb., wc.wm.we. (Poly chlorinated byphenols), wc.G.GBP.wm. 
(Polycyclic Aromatic Hydro Carbon) Kx wn‡m‡e e¨eüZ nq| 

K) KxUbvkK wn‡m‡e  
L) RxevYybvkK wn‡m‡e  
M) Dw™¢`bvkK wn‡m‡e  
N) grm¨bvkK wn‡m‡e  

�
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cvV 6.3  AcywóRwbZ †ivMmg~n Ges Zvi cÖwZKvi 

G cvV †k‡l Avcwb - 

� wfUvwg‡bi Afv‡e gv‡Qi Kx Kx †ivM nq Zv eY©bv Ki‡Z cvi‡eb| 

� wfUvwg‡bi AfveRwbZ †iv‡Mi cÖwZKvi Ki‡Z cvi‡eb| 

� Lv‡`¨ LwbR Dcv`v‡bi Afv‡e gv‡Qi Kx Kx †ivM nq Zv ej‡Z cvi‡eb| 

gv‡Qi Lv‡`¨ we‡kl †Kvb cywó Dcv`v‡bi Afve NU‡j gv‡Q AcywóRwbZ wewfbœ DcmM© †`Lv 

†`q| G mg¯Í  †iv‡Mi ïiæ ax‡i ax‡i n‡q _v‡K| Gme DcmM© `xN©¯’vqx n‡Z cv‡i| Gme 

Dcm‡M©i d‡j wb¤œgvÎvi g„Zz¨ nvi, Lv‡`¨i iƒcvšÍi `¶Zv n«vm, gv‡Qi wewfbœ Af¨š ixY 

A½mg ‡ni †hgb- hK…r, e„° BZ¨vw`‡Z weiƒc cwieZ©b N‡U| AcywóRwbZ †ivMmg n‡K 
wbæwjwLZ fv‡M fvM Kiv †h‡Z cv‡i t 

wfUvwg‡bi AfveRwbZ †ivMmg~n 

K. Pwe©‡Z ª̀exf‚Z wfUvwg‡bi AfveRwbZ †ivMmgyn 

wfUvwgb A, D, E, Ges K Gi Afve n‡j mvaviYZt gv‡Qi e„w× Ges i³k b¨Zv †`Lv †`q| 
wfUvwgb E Pwe©i cwicvK Ges gvsk‡ckx MV‡b mnvqZv K‡i| Lv‡`¨ †ewk Pwe© _vK‡j wfUvwgb 
E Gi Ach©vßZv †`Lv †`q| Lv‡`¨ wfUvwgb A, D Ges K Gi Afve n‡j gv‡Qi AÜZ¡, nv‡oi 
AcMVb Ges i³ RgvU euvav, ¶wZ BZ¨vw`iƒc nq| 

L. cvwb‡Z ª̀exf‚Z wfUvwg‡bi AfveRwbZ †ivMmg~n 

1. _vqvwg‡bi (B
1
) AfveRwbZ DcmM©mg~n 

gv‡Qi Lv‡`¨ mqvweb ev wfUvwgb we1 Gi Afve n‡j ¶zavgv›`¨, ¯øvqyweK wek„ Ljv (nervous 

disorder) Ges kK©ivi wecv‡K ¶wZMÖ¯’ nq| Kvc© RvZxq gv‡Qi Lv‡`¨ wfUvwgb we1 Gi Afve 
n‡j gv‡Qi cvLbvq i³¶iY, ¶y`vgv›`¨, †`n  is Gi weeY©Zv †`Lv †`q Ges MjMÛ †ivM †`Lv 
†`q| 

2. ivB‡ev‡d¬vweb (we2)Gi AfveRwbZ DcmM©mg~n 

Lv‡`¨ ivB‡ev‡d¬web-Gi Afve NU‡j gv‡Qi †Pv‡L A¯^”QZv Ges i³¶iY nq| AvµvšÍ  gv‡Qi 
eY© mvaviYZ Kvj‡P n‡q hvq| ZvQvov Z¡K Ges cvLbvq i³¶iY nq| 

3. †c‡›Uv‡_wbK GwmW-Gi AfveRwbZ DcmM©mg~n 

GB wfUvwg‡bi Afv‡e gv‡Qi dzjKv AvµvšÍ  nq| gv‡Qi ¶zav  n«vm cvq| dzjKvi djKmg~n 
GK‡Î †Rvov †j‡M hvq| d‡j gv‡Qi k¦mbwµqvI e„w× e¨vnZ nq| 

4. Ab¨vb¨ we- wfUvwg‡bi AfveRwbZ DcmM©mg~n 

Lv‡`¨ cvBwiWw·b, wbqvwmb ev bvqvwmb Ges ev‡qvwUb Gi Afve NU‡j gv‡Q ø̄vqyweK wek„ Ljv 
(nervous disorder), dzjKv dz‡j hvIqv, Z¡‡K Nv BZ¨vw` DcmM© †`Lv †`q| 

 

 

Lv‡`¨ wfUvwgb A, D Ges 
K Gi Afve n‡j gv‡Qi 
AÜZ¡, nv‡oi AcMVb Ges 
i³ RgvU euvav BZ¨vw` 
¶wZ  nq| 
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LwbR jeY Ges †MŠb Dcv`vbmg ‡ni AfveRwbZ †ivMmg~n 
gv‡Qi Rb¨ A‡bK LwbR jeY ev wgbv‡ijm AZ¨vek¨K| gvQ A‡bK LwbR jeY mivmwi cvwb 
n‡Z MÖnY Ki‡Z cv‡i| Avevi Z¡K Ges dzjKvi mvnv‡h¨ A‡bK LwbR Avqb (ion) e¨vcb 
wµqvi gva¨‡g kixi †_‡K †ei n‡q hvq| ZvB Lv‡`¨ Gme LwbR jeY ch©vß cwigv‡Y _vKv 
cÖ‡qvRb| mviwY 23 G LwbR je‡Yi Afv‡e gv‡Qi e„w×  n«vm I wewfbœ DcmM© †`Lv †`q|  

mviwY 23 t  LwbR je‡Yi Afv‡e gv‡Qi wewfbœ DcmM©mg~n 

LwbR je‡Yi 
bvg 

AfveRwbR DcmM© 

dmdivm      Gi Afv‡e gv‡Qi nvo I K¼vj MVb evavMÖ¯Í  nq| 

K¨vjwmqvg  Gi Afv‡e gv‡Qi e„w× e¨vnZ nq| nvo Ges K¼vj MV‡b evavMÖ¯Í  nq| 
Avevi Lv‡`¨ †ewk cwigvY K¨vjwmqvg _vK‡j wR¼& Ges g¨v½vwbR Gi 
AvZœxKiY (Assimillation) e¨vnZ nq| ZvB Lv‡`¨i †ewk K¨vjwmqvg 
_vK‡j †mLv‡b m¤úiK wn‡m‡e AwZwi³ wR¼ †hvM Ki‡Z n‡e| 

wR¼     Lv‡`¨ wR‡¼i Afve n‡j gv‡Qi †Pv‡L Qvwb co‡Z cv‡i GgbwK gvQ AÜI 
n‡q †h‡Z cv‡i| 

Av‡qvwWb Lv‡`¨ Av‡qvwW‡bi Afve n‡j gv‡Qi _vBi‡qW MÖwš’ dz‡j hvq Ges _vBi‡qW 
MÖwš’i Kvh©KvwiZv bó n‡q hvq| d‡j Av‡qvwWb Drcv`b e¨vnZ nq Ges 
MjMÛ †ivM m„wó nq| 

Pwe© ev ˆZ‡ji AfveRwbZ †ivMmg~n 
gv‡Qi Lv‡`¨ mvaviYZ Am¯ú„³ d¨vwU GwmW _v‡K| evZv‡mi Aw·‡R‡bi ms¤ú‡k© G‡j GB 
d¨vwU GwmWmg~n RvwiZ n‡q `yM©‡Üi m„wó K‡i| GB ai‡bi Lv`¨ MÖnY Ki‡j gv‡Qi hK…‡Z Pwe© 

Rgv nq Ges Av‡¯Í  Av‡¯Í  hK…r dz‡j hvq| †kl ch©šÍ  i³ Drcv`b ¶gZv  n«vm cvq| d‡j 

i³k b¨Zv †`Lv ‡`q| †Kvb †Kvb gv‡Qi A‡šÍ  i³¶iY †`Lv †`q Ges gvQ ỳe©j n‡q gviv 
hvq| 

†cÖvwU‡bi AfveRwbZ †ivMmg~n 
Lv‡`¨ †cÖvwUb ev A¨vgvB‡bv GwmW Kg _vK‡j gv‡Qi †`‡n GbRvBg Ges ni‡gv‡bi ˆRe-
ms‡kølY e¨vnZ nq| †cÖvwUb ev AZ¨vek¨Kxq A¨vgvB‡bv Gwm‡Wi Afve n‡j gv‡Qi e„w× me‡P‡q 
†ewk e¨vnZ nq| jvBwmb bvgK AZ¨vekxq A¨vgvB‡bv Gwm‡Wi Afve n‡j gv‡Qi c„ô‡`kxq 
cvLbvq ¶Z †`Lv †`q Ges e„w× e¨vnZ nq| 

kK©iv ev Kv‡e©vnvB‡WªU-Gi AfveRwbZ †ivM 
Lv‡`¨ kK©ivi Afve n‡j gv‡Qi ¯^vfvweK PjvPj  n«vm cvq| gv‡Qi †`‡ni †ivM cÖwZ‡iva ¶gZv 
K‡g hvq| 

gv‡Qi Rb¨ A‡bK LwbR 
jeY ev wgbv‡ijm 
AZ¨vek¨K| 

†cÖvwUb ev AZ¨vek¨Kxq 
A¨vgvB‡bv Gwm‡Wi Afve 
n‡j gv‡Qi e„w× me‡P‡q 
†ewk e¨vnZ nq| 
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cÖwZKvi 
gv‡Qi Lv‡`¨ wewfbœ cywói AfveRwbZ †ivMmg~n ev DcmM© †`Lv w`‡j DwjøwLZ Dcv`vbmg~n 
gv‡Qi Lv‡`¨ ch©vß cwigv‡Y mieivn Ki‡Z n‡e| †hgb, Lv‡`¨i mv‡_ Av‡qvwWb †hvM K‡i 
A_ev cUvwkqvg Av‡qvWvBW †hvM K‡i MjMÛ †iv‡Mi cÖwZKvi Kiv †h‡Z cv‡i| 

 

Abykxjb (Activity): Avcbvi GjvKvq cÖvß gv‡Qi AcywóRwbZ †ivMmg ‡ni bvg I †iv‡Mi 
j¶Y Ges Zvi cÖwZKv‡ii Dcvq m¤ú‡K© hyw³mnKv‡i Dc¯’vcb Kiæb (AbyaŸ© 150 kã)| 

mvigg©: gv‡Qi Lv‡`¨ †Kvb †Kvb cywó Dcv`v‡bi Afve NU‡j gv‡Q wewfbœ DcmM© †`Lv †`q| 
Gme DcmM© `xN©¯’vqx n‡Z cv‡i| Pwe©‡Z `ªexf‚Z wfUvwgb, A, D, Ges K Gi Afve n‡j gv‡Qi 
AÜZ¡, gv‡Qi nv‡oi AcMVb i³RgvUevav BZ¨vw`iƒc ¶wZnq| we-wfUvwg‡bi Afv‡e gv‡Qi 

¶zavgv›`¨, ¯øvqyweK wek„sLjv, †Pv‡L A¯^”QZv, i³¶iY, dzjKv AvµvšÍ , Z¡‡K Nv BZ¨vw` DcmM© 
†`Lv †`q| gv‡Qi Lv‡`¨ †cÖvwUb ev AZ¨vek¨Kxq A¨vgvB‡bv Gwm‡Wi Afve n‡j gv‡Qi e„w× 
me‡P‡q †ewk e¨vnZ nq| gv‡Qi Lv‡`¨ cywói Afve RwbZ †ivMmg~‡ni cÖwZKv‡ii Rb¨ mswkøó 
Dcv`vbmg~n gv‡Qi Lv‡`¨ ch©vß cwigv‡Y mieivn Ki‡Z n‡e| 
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cv‡VvËi g~j¨vqb 6.3 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| †Kvb& wfUvwgb cvwb‡Z ª̀exf‚Z nq? 

K) wfUvwgb - G 
L) wfUvwgb - B 
M) wfUvwgb - we 
N) wfUvwgb - †K 

2| _vqvwg‡bi Afve n‡j gvQ ev Ab¨vb¨ cÖvYxi Kx †ivM nq? 

K) MjMÛ ev N¨vM  
L) †cU †dvjv †ivM  
M) Z¡‡K Nv  
N) AÜZ¡ †ivM  

3| gv‡Qi Lvev‡i cwigvYgZ K¨vjwmqvg bv _vK‡j gv‡Qi Kx Amywe‡a nq? 

K) †ewi‡ewi †ivM   
L) MjMÛ ev N¨vM   
M) nvo ev KsKvj MVb evavMÖ¯’   
N) AvuBk D‡V   

4| †Kvb&wUi Afv‡e gv‡Qi e„w× me‡P‡q †ewk e¨vnZ nq? 

K) †cÖvwUb RvZxq Lv‡`¨i Afv‡e  
L) Kv‡e©vnvB‡WªU RvZxq Lv‡`¨i Afv‡e  
M) Pwe© RvZxq Lv‡`¨i Afv‡e 
N) wfUvwgb RvZxq Lv‡`¨i Afv‡e  

�
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P‚ovšÍ  g~j¨vqb - BDwbU 6 

msw¶ß I iPbvg~jK cÖkœvejx 

1|  Dw™¢`RvZ Lv`¨ DcKi‡Y cywówe‡ivax Dcv`vb KZ cÖKvi I Kx Kx? 

2| cywówe‡ivax Lv`¨ MÖnY Kivi d‡j gv‡Qi ¶wZi cwigvY Kx Kx Ae¯’vi Ici wbf©i K‡i 
wjLyb? 

3| ˆ`evMZ ev ewnivMZ cywówe‡ivax `ªe¨¸‡jv Kx Kx? G‡`i bvg wjLyb| 

4| WvB‡bvd¬v‡R‡jU Uw·b Kx? gvQ Pv‡li †¶‡Î Rjvk‡q G ai‡bi Uw·b Kvg¨ wK-bv †m 
m¤ú‡K© Avcbvi gZvgZ wjLyb| 

5| gv‡Q AcywóRwbZ †ivMmg n‡K Kq fv‡M fvM Kiv n‡q _v‡K? 

6| Dw™¢`RvZ Lv`¨ DcKi‡Y wewfbœ cywówe‡ivax Dcv`v‡bi GKwU ZvwjKv cÖ¯‘Z Kiæb| 

7| Lv`¨ DcKiY Ges ‰Zwi Lv‡`¨ hv‡Z cywówe‡ivax Dcv`vbmg~n msµwgZ bv nq †mRb¨ Kx Kx 
mZK©Zv Aej¤^b Kiv DwPZ eY©bv Kiæb| 

8| gv‡Qi †¶‡Î wewfbœ AcywóRwbZ †iv‡Mi bvg wjLyb Ges Gi d‡j Kx Kx j¶Y cÖKvk cvq 
Zv ms‡¶‡c eY©bv Kiæb| 

DËigvjv - BDwbU 6 

cvV 6.1 

1| L 2| N 3| K 4| N 

 

cvV 6.2 

1| L 2| M 3| M 4| K 

 

cvV 6.3 

1| M 2| K 3| M 4| K 

 

 



 Lv‡`¨ cywówe‡ivax ª̀e¨vw` 

¯‹zj Af& GwMÖKvjPvi GÛ iæi¨vj wW‡fjc&‡g›U 128

Z_¨m~Î 

Bmjvg, †gv. Av. (1994)| gv‡Qi Pvl I e¨e¯’vcbv, evsjv GKv‡Wgx, XvKv, c„. 81-102| 

Bmjvg, †gv. Av., †gv. †nv. fu‚Bqv, Av. nK I Av. wek¦vm (1996)| K…wl wk¶v, RvZxq wk¶vµg 
I cvV¨ cy¯ÍK †evW© (NCTB) XvKv, c„. 105-145| 

Ws, jx. Ry. (1988)| Pxbv c×wZ‡Z gvQ Pvl (cÖwk¶Y cÖwZ‡e`b), Gb. Avi. wW. wc. ivqcyi 
†bvqvLvjx, c„. 2-20| 

grm¨-cïm¤ú` evZ©v we‡kl msKjb-2 (1994)| grm¨ I cïm¤ú` Z_¨ `ßi, Lvgvievwo, 
XvKv-1215| 

grm¨-cïm¤ú` evZ©v we‡kl msKjb-3 (1996)| grm¨ I cïm¤ú` Z_¨ `ßi, Lvgvievwo, 
XvKv-1215| 

Ameen, M. (1987). Fisheries Resources and Opportunities in Fresh Water Fish 

Culture in Bangladesh, NRD II, DANIDA, Noakhali, Bangladesh. 

Boyd, C. E. (1982). Water Quality Management for Pond Fish Culture, Elsevier 

Science Publishers, b.v., the Netherlands, pp. 6-31. 

Cho, C. Y., Cowey, C. B. and Watanabe, T.  (1985). Finfish Nutrition in Asia: 

Methodological Approach to Research and Development, IDRC, Canada, 

p. 154. 

de Silva, S. S. (1991). Fish Nutrition Research in Asia. Asian Fisheries Society 

special publication No. 5, AFS, Manila, philippines, p. 207. 

Halver, J. E. (1989). Fish Nutrition (2nd Edition), Academic press. 

Hepher, B. (1988). Nutrition of Pond Fishes, Cambridge University press, p. 386. 

Hepher, B. (1990). Nutrition of Pond Fisheries, Cambridge University Press, pp. 

1-50, 59-103, 147-174, 255-260, 292-306. 

Huet, M. (1979). Textbook of Fish Culture, Breeding and Cultivation of Fish, 

Fishing New Books Ltd., Farnham, Surrey, England. pp. 41-70, 331-355. 

Huisman, E. A., Zonneveld, N. and Bouwans, A. H. M. (1979). Aquacultural 

Research in Asia: Management Techniques and Nutrition, PUDOC, 

Wageninger, the Netherlands, p. 271. 

Jhingran, U. G., Pullin, R. S. V. (1985). A Hatchery Manual for the Common, 

Chinese and Indian Major Carps, ICLARM Contribution No. 252, Asian 

Development Bank, Manila, Philippines, pp. 91-116, 447-474. 

Lagler, K. F., Bardach, J. E., Miller, R. R., Passino, D. R. M. (1977). 

Ichthyology, John Wiley & Sons Inc., NewYork, London, Sydney, pp. 

84-87, 127-170. 

Odum, E. P., (1971). Fundamentals of Ecology, W. B. Saunders Company, USA. 

 



 Lv‡`¨ cywówe‡ivax ª̀e¨vw` 

¯‹zj Af& GwMÖKvjPvi GÛ iæi¨vj wW‡fjc&‡g›U 129

Odum, E. P. (1975). Ecology, Holt Rinehart and Winston Inc., New York, USA. 

p. 1-35. 

Sinha, V. R. P., Srivastava, H. C. (1988). Aquaculture Productivity, Hindustan 

Lever Research Foundation, Oxford & IBH Publishing Pvt. Ltd., India, 

pp. 285-298, 447-489. 

Steffens, W.  (1989). Principles of fish Nutrition, Ellis Horwood, p. 384. 

Tytler, P. and Calow, P. (1985). Fish Energetics, New Perspectives, Croom 

Helm, London, p. 343. 

Welch, P. S. (1952). Limnology, McGraw-Hill Book Company, London, pp. 

139-218, 310-364. 

 


