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mviYx 1 : wm÷ n¨vwPs‡qi kZKiv nvi Ges mÿgZvi ev¯Íe D`vniY

mviYx 2 : wm÷ n¨vwPs‡qi gvÎv MYbvi ev¯Íe D`vniY

mviYx 3 : wWK¨vcmy‡j‡UW AvwU©wgqv wm÷ Ges Bb÷vi-1 bcwji cywógvb we‡kølY (ï®‹ c×wZ)



 µm gvB‡µvwgUvi
 am A¨vw›U †gwiwWqvg
 cm †mw›UwgUvi
 DO `ªexf‚Z Aw·‡Rb
 e.g. D`vniY¯^iƒc
 FAO RvwZ ms‡Ni  Lv`¨ I K…wl ms¯’v
 FCR Lv`¨ iƒcvšÍi nvi
 g MÖvg
 g/l MÖvg cvi wjUvi
 h  NÈv
 ha †n±i
 i.e. A_©vr
 IU AvšÍR©vwZK GKK
 Kg wK‡jvMÖvg
 L wjUvi
 mg wgwjMÖvg
 mg/l wgwjMÖvg/wjUvi
 mm wgwjwgUvi
 MT †gwUªK Ub
 pm †cv÷ †gwiwWqvg
 USD BDGm Wjvi, Av‡gwiKvb g~`ªv
 UV AvjUªvfvq‡jU
 WW wm³ IRb

kã ms‡ÿc
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AvwU©wgqv bcwj AvKv‡i †QvU, nR‡g Dc‡hvMx †cÖvwUb Ges cÖ‡qvRbxq d¨vwU A¨vwmW mg„× GKwU cywóKi Lv‡`¨i 
Drm hv µv‡÷wmqvb Ges mvgyw`ªK gv‡Qi jvf©v cÖwZcvj‡b DËg RxešÍ Lv`¨ wn‡m‡e e¨eüZ nq (Sorgeloos et 
al., 1998, 2001)| AvwU©wgqv wm÷ wnmv‡e wek¦e¨vcx wecYb Kiv nq, †hwU ¸YMZgvb eRvq †i‡L `xN©‡gqv`x 
msiÿY Kiv hvq Ges cÖ‡qvR‡bi mgq dzUv‡bv hvq| g~jZ, cÖvK…wZK je‡Yi n«` †_‡K msM„nxZ AvwU©wgqv wm‡÷i 
evwl©K e¨envi 1980 mv‡j 100 †gwUªK Ub †_‡K †e‡o mv¤úÖwZK eQi¸wj‡Z 3,000 †gwUªK U‡b e„w× †c‡q‡Q| 
AvšÍR©vwZK evRv‡i AvwU©wgqv wm‡÷i AwaK Pvwn`vi mv‡_ AwZwi³ `vg e„w×i d‡j µv‡÷wmqvb Ges mvgyw`ªK 
gv‡Qi n¨vPvwi‡Z AvwU©wgqv e¨env‡ii cwigvY mxwgZ n‡q‡Q| A‡bK †`‡k, jvf©v/†iYy cÖwZcvj‡bi mgq AvwU©wgqv 
bcwji m‡e©vËg e¨env‡i n¨vPvwi Kg©x‡`i ch©vß Ávb Ges `ÿZvi Afve i‡q‡Q| djkÖæwZ‡Z, jvf©v cÖwZcvj‡b 
Drcv`b LiP I †iv‡Mi cÖ‡Kvc †e‡o‡Q Ges †eu‡P _vKvi nvi K‡g‡Q| 

_vBj¨vÛ, wf‡qZbvgmn †ek K‡qKwU †`k (Avwd«Kv, eªvwRj I †Kwbqv) nvRvi nvRvi jeY Pvwl‡`i Av_©- 
mvgvwRK Ae¯’vi Dbœq‡bi j‡ÿ¨ DcK‚jxq AÂ‡ji jeY Lvgvi¸wj‡Z evwYwR¨Kfv‡e AvwU©wgqv wm÷ I 
ev‡qvgvm Drcv`‡b mdj n‡q‡Q (Anh et al., 1997, Montakin personal communication)| mv¤úÖwZK 
eQi¸wj‡Z, wf‡qZbv‡g wkjv KvuKov, wPswo gvQ, mvgyw`ªK gvQ Pvl m¤úªmvi‡Y ¯’vbxqfv‡e Drcvw`Z AvwU©wgqv 
wm÷ Ges ev‡qvgvm ¸iæZ¡c~Y© f‚wgKv cvjb Ki‡Q (Hoa and Hong, 2019). 

evsjv‡`‡k cÖvq 100wU evM`v (Penaeus monodon) Ges Mj`v wPswo (Macrobrachium rosenbergii) 
n¨vPvwi‡Z eQ‡i 10 wewjqb †cv÷ jvf©v Drcv`‡b cÖvq 40 †gwUªK Ub Avg`vwbK…Z AvwU©wgqv wm÷ e¨envi nq 
(DoF, 2019)| AvwU©wgqv n¨vwPs Ges wWK¨vcmy‡jkb cÖwkÿY mnvwqKvwUi D‡Ïk¨ nj wPswoi jvf©v cÖwZcvj‡b 
AvwU©wgqv bcwj n¨vwPs‡qi Av`k© c×wZi e¨envi, n¨vPvwi Kg©x‡`i Ávb Ges `ÿZv e„w× Kiv| GQvovI, 
evsjv‡`‡ki je‡Yi Lvgvi¸wj‡Z AvwU©wgqv bcwj gRy`Ki‡Y Av`k© n¨vwPs c×wZ cÖ‡qvM Kiv hv‡e|

1. f‚wgKv 
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2.1 wm÷ n¨vwPs‡qi Ae¯’v Ges DcKiY
AvwU©wgqv wm÷ n¨vwPs‡qi Rb¨ wewfbœ wbqvgK †hgb evqymÂvjb, cvwbi ZvcgvÎv, cvwbi jeYv³Zv, wcGBP, 
wm÷ Ges Av‡jvi cÖ‡qvRb nq (Lavens and Sorgeloos, 1996)|

2.1.1 n¨vwPs U¨v¼ (†dvUv‡bvi cvÎ) Ges cvwb

cvwbi wgkÖY Ges †dvUv AvwU©wgqv‡K Avjv`v Kivi Rb¨ wb¤œvs‡k dv‡bj AvK…wZ wewkó n¨vwPs U¨v¼ e¨envi Ki‡Z 
n‡e| we‡klK‡i, AvwU©wgqv Avni‡Yi mgq cwi®‹vi ev ¯^”Q cvÎ e¨env‡i †dvUv wm÷ ch©‡eÿb mnR nq| 200 
wgwjwjUvi/MÖvg †K¬vwib `ªe‡b U¨v¼, evqybj Ges Gqvi-‡÷vb RxevYygy³ Ki‡Z n‡e Ges fvjfv‡e ay‡q †dj‡Z 
n‡e| RxevYygy³ mgy‡`ªi cvwb w`‡q AvwU©wgqv n¨vwPs U¨v¼ fwZ© Ki‡Z n‡e (wPÎ 1)|

wPÎ 1 : RxevYygy³ mgy‡`ªi cvwb w`‡q AvwU©wgqv n¨vwPs U¨v¼ fwZ© Kiv

2.1.2 evqymÂvjb

Aw·‡R‡bi gvÎv 2 wgwjMÖvg/wjUvi (5 wgwjMÖvg/wjUvi AwaK MÖnY‡hvM¨) Gi Dc‡i eRvq ivLvi Rb¨ ch©vß 
evqymÂvjb Ki‡Z n‡e| evqymÂvj‡bi nvi U¨v‡¼i AvKvi Ges cvwb‡Z wm‡÷i Nb‡Z¡i Dci wbf©i K‡i| 
wm÷¸wj RxevYygy³ K‡i Ges/A_ev wm÷ †dvUvi Av‡M K‡qK †dvuUv A¨vw›U‡dvwgs G‡R›U (†hgb wmwjKb 
A¨vw›U‡dvg) †hvM K‡i AwZwi³ †dbv n«vm Ki‡Z n‡e|

2. AvwU©wgqv wm÷ n¨vwPs‡qi (†dvUv‡bvi) Av`k© c×wZ
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2.1.3 cvwbi ZvcgvÎv

n¨vwPs U¨v‡¼i mgy‡`ªi cvwbi ZvcgvÎv 25-28 wWwMÖ †mjwmqv‡mi g‡a¨ ivL‡Z n‡e| cvwbi ZvcgvÎv 25 wWwMÖ 
†mjwmqv‡mi Gi wb‡P n‡j wm÷ †dvUv‡Z †ewk mgq jv‡M Ges 33 wWwMÖ †mjwmqv‡mi Dc‡i wm‡÷i wecvK wµqv 
eÜ n‡q hvq| wm÷ †dvUv‡bv‡Z ZvcgvÎvi cÖfve g~jZ wbw`©ó AvwU©wgqv cÖRvwZi Dci wbf©ikxj| wbqwgZ 
e¨e¯’vcbvi Rb¨, Av`k© Ae¯’vq AvwU©wgqv n¨vwPs me‡P‡q Kvh©Kix (†hgb wnUvi ev w¯’i ZvcgvÎv Kÿ wbwðZ 
Ki‡Z n‡e) Zvn‡jB GKwU wbw`©ó mg‡qi c‡i me©vwaK mgRvZxq Bb÷vi-1 cvIqv hv‡e|

wPÎ 2 : n¨vwPs U¨v‡¼ m‡e©vËg cvwbi ZvcgvÎv eRvq ivLv (K) cvwbi ZvcgvÎv ch©‡eÿY 
(L) wnUv‡ii gva‡g cvwbi ZvcgvÎv wbqš¿Y

2.1.4 jeYv³Zv

wm‡÷i †eªwKs c‡q‡›U †cŠuQv‡Z Kg mgq jvMvi Kvi‡Y me©wb¤œ jeYv³Zvq AvwU©wgqv n¨vwPs‡qi nvi †ewk nq| 
5-35 MÖvg/wjUvi jeYv³Zvq AvwU©wgqv n¨vwPs‡qi nvi me‡P‡q †ewk nq| e¨env‡ii myweav‡_©, wm÷ n¨vwPs‡qi 
†ewkifvMB cÖvK…wZK mgy‡`ªi cvwb e¨eüZ nq| 5 MÖvg/wjUvi jeYv³Zvq bcwj `ªæZ †dv‡U, KviY ZLb Kg 
wMømvij ˆZwi Ki‡Z nq| Kg jeYv³Zvq wm÷ n¨vwPs‡qi mÿgZv †ewk Ges bcwji kw³i cwigvY †ewk _v‡K| 
GKwU wid«¨v‡±vwgUv‡ii gva¨‡g mn‡RB cvwbi jeYv³Zv cwigvc Kiv hvq|

2.1.5 wcGBP

AvwU©wgqv n¨vwPs‡qi mgq cvwbi wcGBP Aek¨B 8 
Gi Dc‡i _vK‡Z n‡e (wPÎ 3) hv‡Z n¨vwPs 
GbRvB‡gi Kvh©KvwiZv m‡e©vËg nq| Kg jeYv³ 
cvwb‡Z evdvi ÿgZv evov‡bvi Rb¨ cÖ‡qvR‡b 1 
MÖvg/wjUvi NaHCO3 e¨envi Ki‡Z n‡e| D”P 
Nb‡Z¡ wm÷ †dvUv‡j evdvi ÿgZv e„w× Acwinvh© 
n‡q D‡V (= cÖPzi Kve©b WvB A·vBW Drcv`b nq)|

2.1 Hatching conditions and equipment

wPÎ 3 : cvwbi wcGBP wbY©q
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wPÎ 5 : cixÿvMv‡i AvwU©wgqv wm÷ †dvUv‡bv

2.1.6 wm‡÷i †Lvjm RxevYygy³KiY

1-2 wjUvi mgy‡`ªi cvwb‡Z cÖ‡qvRbxq cwigvY ïK‡bv wm÷ †hvM Ki‡Z n‡e Ges 30 wgwb‡Ui Rb¨ wfwR‡q 
ivL‡Z n‡e| 2-4 MÖvg K¨vjwmqvg nvB‡cv‡K¬vivBU ev 4-8 wgwjwjUvi Zij weøP †hvM K‡i 15 wgwb‡Ui Rb¨ 
evqymÂvjb Ki‡Z n‡e (Kvh©cÎK 1 †`Lyb)| GKwU Pvjwb‡Z (cÖvq 120 µm) wm÷ msMÖn Ki‡Z n‡e Ges 
RxevYygy³ mgy‡`ªi cvwb ev ¯^v`y cvwb‡Z fvjfv‡e ay‡q †dj‡Z n‡e|

2.1.7 wm‡÷i NbZ¡

wm‡÷i NbZ¡ Ab¨vb¨ cÖ‡qvRbxq wbqvgK †hgb wc GBP, Aw·‡Rb Ges Av‡jvi Dci wbf©i K‡i| Aí cwigvY 
cvwbi Rb¨ (<20 wjUvi) wm÷ NbZ¡ 5 MÖvg/wjUvi ch©šÍ n‡Z cv‡i wKš‘ †ewk cwigv‡Yi Rb¨ m‡e©v”P 2 MÖvg/ 
wjUv‡i n«vm Ki‡Z n‡e, hv‡Z bcwj Kg AvNvZ cÖvß nq Ges cvwbi Abyc‡hvMx Ae¯’v Gov‡Z cv‡i (wPÎ 5)|

wPÎ 4 : (K) wm‡÷i cvwb‡hvRb (L) weøP w`‡q wm‡÷i †Lvjm RxevYygy³KiY

K L

10 I AvwU©wgqv wm÷ n¨vwPs Ges wWK¨vcmy‡jk‡bi cÖwkÿY mnvwqKv



wPÎ 6 : n¨vwPs U¨v‡¼ ch©vß Av‡jvi e¨e¯’v

2.1.8 Av‡jv

m¤ú~Y© cvwb †kvl‡Yi c‡i, wm÷ †dvUv‡bvi AšÍZ cÖ_g K‡qK N›Uvq åƒY m„wói Rb¨ ch©vß Av‡jv (cvwbi c„‡ô cÖvq 
2000 jv·) Acwinvh© (wPÎ 6)| QvDwbhy³ ¯^”Q U¨v‡¼ †ewki fvMB w`‡bi †ejvq ch©vß Av‡jv cvIqv hvq| 
Acic‡ÿ, hw` U¨v¼¸wj‡K N‡ii wfZ‡i ivLv nq ZLb K…wÎg Av‡jv cÖ`vb Ki‡Z n‡e, hv‡Z n¨vwPs cÖwµqvwUi 
fvj gvb nq|

2.2 n¨vwPs‡qi ¸YMZgvb Ges g~j¨vqb
GKwU MÖnY‡hvM¨ wm‡÷ b~¨bZg cwigv‡Y Ac`ªe¨ †hgb evwj, dvUv †Lvjm, cvjK, ùwUK jeY BZ¨vw` _vK‡Z 
n‡e| n¨vwPs wm‡¼«vwb Aek¨B AwaK n‡Z n‡e; 33 MÖvg/wjUvi jebv³ mgy‡`ªi cvwb‡Z 25 wWwMÖ †mjwmqvm 
ZvcgvÎvq †dvUv‡j, 12 †_‡K 16 N›Uvq Aek¨B cÖ_g bcwj †`Lv hv‡e (T0 Av‡iv †`Lyb) Ges me©‡kl bcwji 
c‡ii 8 N›Uvi g‡a¨ dzU‡e (T100)| n¨vwPs wm‡¼«vwb Kg (T100-T0 > 10 NÈv) n‡j, me©‡kl bcwj †dvUv‡bv Ges 
Avni‡Yi mgq ch©šÍ cÖ_g cwiùzwUZ bcwj Zvi AwaKvsk kw³ †kl K‡i †dj‡e (wPÎ 7)| Dciš‘, †gvU wm÷ 
†dvUv‡bvi mgqKvj hw` 24 N›Uv AwZµg K‡i, n¨vPvwi †UKwbwkqvbiv GKB U¨v¼ cieZ©x w`b Avni‡Yi Rb¨ 
cybivq e¨envi Ki‡Z cvi‡e bv d‡j AeKvVv‡gvMZ LiP evo‡e| n¨vwPs mÿgZv (cÖwZ MÖvg wm÷ †_‡K †dvUv‡bv 
bcwji msL¨v) Ges n¨vwPs‡qi kZKiv nvi (cÖK…Zc‡ÿ KZ kZvsk wm÷ dz‡U‡Q) wewfbœ evwYwR¨K e¨v‡Pi Ges 
`v‡gi mv‡_ cwiewZ©Z nq| GB †ÿ‡Î, n¨vwPs mÿgZv n¨vwPs‡qi kZKiv nv‡ii †_‡K fvj gvcKvwV KviY n¨vwPs 
mÿgZvq Ac`ªe¨ (wm‡÷i Lvwj †Lvjm) we‡ePbv Kiv nq|
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wPÎ 7 : AvwU©wgqv bcwji AYyexÿwYK ch©‡eÿY

wm‡÷i †dvUvi ¸YMZgvb g~j¨vqb Ki‡Z, wb¤œwjwLZ gvb`Ð e¨envi Kiv nq (e¨envwiK D`vni‡Yi Rb¨, 
mviYx 1 I 2 Ges Kvh©cÎ 2 I 3 †`Lyb)

n¨vwPs mÿgZvi me©wb¤œ gvb evwYwR¨K wm‡÷i †ÿ‡Î 100,000 bcwj/MÖvg n‡Z cv‡i, hw`I †MÖU më †j‡Ki 
(wRGmGj) fv‡jv gv‡bi wm÷ †_‡K cÖwZ MÖv‡g 270,000 bcwj Drcbœ nq (n¨vwPs‡qi kZvKiv nvi >90% 
mgZzj¨)| †QvU AvKv‡ii (nvjKv) wm÷ (GmGdwe) †_‡K AwaK msL¨K bcwj Drcbœ n‡Z cv‡i (†hgb 
320,000 bcwj/MÖvg wm÷)|
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2.2.1 n¨vwPs‡qi kZKiv nvi

Av`k© cwi‡e‡k/Ae¯’vq 100 wU c~Y© wm÷ †_‡K bcwj †dvUv‡bvi msL¨v, GB gvb`Ð wm÷ Ac`ªe¨ (A_©vr dvUv 
†Lvjm, evwj, jeY BZ¨vw`) we‡ePbv Kiv nq bv Ges ïaygvÎ m¤ú~Y© wm‡÷i †dvUvi ÿgZv‡KB †evSvq, hv 
wb¤œwjwLZ wel‡qi Dci wbf©i K‡i :
K. Wvqvc‡Ri mgvwßKiY gvÎv : Wvqvc‡R Ae¯’vq _vKv wm÷¸‡jv AbyK‚j cwiw¯’wZ‡ZI †dv‡U bv|
L. wm‡÷i kw³ Dcv`vb : wm‡÷i fv½b Ges †dvUv‡bv mwµq Kivi Rb¨ ch©vß gvÎvq wMømvij ˆZwi  Ki‡Z Kg 

mÿg nq, D`vniY¯^iƒc, Abychy³ cÖwµqvKiY A_ev msiÿvbvMvi, cwi‡ekMZ A_ev wRbMZ Ae¯’v 
cieZ©x cÖRb¥‡K cÖfvweZ Ki‡Q|

M. g„Z/AKvh©Ki/evwZj åƒ‡Yi cwigvY : Abychy³ cÖwµqvKiY A_ev msiÿYvMv‡ii Kvi‡Y|

2.2.2 n¨vwPs‡qi mÿgZv 

Av`k© Ae¯’vq 1 MÖvg ïK‡bv wm÷ †_‡K Drcbœ bcwji msL¨v| 
GB gvb`Û cÖwZdwjZ nq :
K. n¨vwPs‡qi kZKiv nvi (Dc‡i †`Lyb)
L. c~Y© wm÷ QvovI Ab¨vb¨ Dcv`v‡bi Dcw¯’wZ (†hgb Lvwj †Lvjm, jeY, evwj, wm‡÷i cvwbi Dcv`vb)
M. wm‡÷i GKK IRb (A_©vr †QvU cÖKi‡Yi Rb¨, †ewk wm÷/MÖvg)

GB gvb`Ð¸‡jv evwYwR¨Kfv‡e e¨envi Dc‡hvMx wm‡÷i ¸YMZgvb wb‡`©k K‡i| c‡Y¨i `vg mivmwi Zvi 
Drcv`‡bi mv‡_ m¤úwK©Z nIqvq GwUi e¨envwiK cÖfve i‡q‡Q|

2.2.3 n¨vwPs‡qi nvi

GB gvb`ÐwU wm÷ BbwKD‡ekb (wm‡÷i cvwb †hvRb) †_‡K ïiæ K‡i c~Y© bcwjqvm †dvUv‡bv ch©šÍ mgqKvj‡K 
†evSvq hvi g‡a¨ A‡bK¸‡jv mg‡qi e¨eavb we‡ewPZ nq, †hgbt

     T0 = wm÷ BbwKD‡ekb †_‡K gy³ muvZviæ cÖ_g bcwji Dcw¯’wZ ch©šÍ mgqKvj 
     T10= wm÷ BbwKD‡ekb †_‡K †gvU bcwji 10% †dvUv ch©šÍ mgqKvj (wPÎ 8)
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wPÎ 9 : Bb÷vi-1 †_‡K Bb÷vi-2 G iƒcvšÍ‡i AvwU©wgqv bcwji cywó Dcv`v‡bi cwieZ©b

wPÎ 8 : wewfbœ wm÷ e¨vP n‡Z †dvUvi nvi Gi eµ‡iLv, eµ‡iLv T10 = 17 N›Uv, T90 = 23.5 N›Uv, TS = 6.5 N›Uv; 
eµ‡iLv B:T10 = 28.5 N›Uv, T90 = 37.5 N›Uv, TS = 9 N›Uv

n¨vwPs nv‡ii Z_¨ m‡e©vËg BbwKD‡ek‡bi mgqKvj wb‡`©k K‡i hv m‡e©v”P kw³ m¤úbœ bcwj Avni‡Y mvnvh¨ K‡i 
(wPÎ 8)| 24 N›Uvi g‡a¨ T90 ch©v‡q †cuŠQv‡bv ¸iæZ¡c~Y©; hw` Zv bv nq, ˆ`wbK Bb÷vi-1 bcwji m‡e©v”P msL¨K 
mieivn wbwðZ Kivi Rb¨ Av‡iv n¨vwPs U¨vs‡Ki cÖ‡qvRb n‡e|
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G¨vk Qvov ïK‡bv IRb- 24%
GKK K¨vjwmqv‡gi cwigvY- 27%

Pwe©- 27%



2.2.4 n¨vwPs wm‡¼«vwb 

AwaKvsk bcwj †dvUvi mgqKvj, A_©vr Ts = T90-T10

D”P n¨vwPs wm‡¼«vwb ¯^í mg‡qi g‡a¨ m‡e©v”P msL¨K Bb÷vi-1 bcwj wbwðZ K‡i; wb¤œ n¨vwPs wm‡¼«vwbi †ÿ‡Î hLb 
T90 †Z AvniY Kiv nq ZLb GKB n¨vwPs U¨vs‡K Bb÷vi-1, 2 I 3 msL¨vi wgkÖZv Gov‡bvi Rb¨ K‡qKevi AvniY 
Kivi cÖ‡qvRb c‡o| 

2.2.5 n¨vwPs djvdj

Av`k© n¨vwPs Ae¯’vq-1 MÖvg ï®‹ wm÷ †_‡K Drcvw`Z bcwji IRb| fvj gv‡bi wm÷ cÖwZ MÖv‡g cÖvq 600 wgwjMÖvg 
bcwj Drcv`b K‡i| MYbvwU wb¤œiƒc :

= n¨vwPs mÿgZv x Bb÷vi-1 bcwjqv‡mi GKK ï®‹ IRb 

n¨vwPs mÿgZvq ïaygvÎ Drcvw`Z bcwji msL¨v wnmve Kiv nq, bcwji AvKv‡ii (cÖKib wbf©i) wnmve Kiv nq 
bv| wecixZfv‡e, n¨vwPs djvd‡ji gvb`Ð cÖwZ MÖvg wm÷ n‡Z Drcvw`Z †gvU Lvev‡ii cwigv‡Yi mv‡_ m¤úwK©Z 
(Lv`¨ iƒcvšÍ‡ii Abycv‡Zi MYbv)|

2.3 bcwj AvniY
wbw`©ó ˆewk‡ó¨i Kvi‡Y n¨vwPs wbqvgK¸‡jv cÖRvwZ †_‡K cÖRvwZ‡Z wfbœ n‡Z cv‡i, hvi d‡j n¨vwPs‡qi djvdjI 
cwiewZ©Z nq|

bcwj †dvUvi ci Ges gvQ/µv‡÷wmqvb jvf©v‡K LvIqv‡bvi Av‡M, eR¨© c`v_© (wm‡÷i Lvwj †Lvjm, †dv‡Uwb Ggb 
wm÷, aŸsmve‡kl, AYyRxe Ges n¨vwPs †gUv‡evjvBU) †_‡K bcwj c„_K Ki‡Z n‡e| cvuP †_‡K `k wgwbU evqy 
mÂvjb (G‡ikb) eÜ Kivi ci wm‡÷i †Lvjm¸wj Dcwifv‡M fvm‡e Ges AcmviY Ki‡Z n‡e| Aciw`‡K, bcwj 
Ges †dv‡Uwb Ggb wm÷ wb‡P Rgv n‡e (wPÎ 10)|

wPÎ 10 : AvniYKvjxb n¨vwPs U¨v¼
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bcwj Av‡jvK ms‡e`bkxj nIqvq n¨vwPs U¨vs‡Ki Dc‡ii Ask Qvqve„Z K‡i (XvKbv e¨envi) Ges wb‡Pi ¯^”Q 
†gvPvK…wZ As‡ki Dci Av‡jv w`‡q Avni‡Yi Rb¨ bcwji NbZ¡ evov‡bv hvq| Aw·‡R‡bi Afv‡e gviv hvIqv 
†_‡K evPv‡bvi Rb¨ †gvPvK…wZ U¨vs‡Ki wb‡Pi As‡k bcwj‡K †ewk mg‡qi Rb¨ ivLv hv‡e bv (m‡e©v”P 5 †_‡K 10 
wgwbU)| cÖ_gZ, wb‡P Rgv nIqv AcwieZ©xZ wm÷ Ges Abb¨ gqjv QuvK‡Z ev wb®‹vkb Ki‡Z n‡e (hLb wb¤œ 
gv‡bi wm÷ e¨envi Kiv nq)| Zvici, bcwj GKwU m~² wdëvi Rvj (<150 µm) e¨envi K‡i AvniY Ki‡Z 
n‡e| bcwji kvixwiK ÿwZ cÖwZ‡iva Kivi Rb¨ me mgq cvwb‡Z wbgw¾Z K‡i ivL‡Z n‡e|

Zvici, Ab¨vb¨ `~wlZ c`v_© Ges †dvUv‡bvi mgq wbM©Z Ac`ªe¨ (†hgb wMømvij) AcmviY Ki‡Z cvwb w`‡q 
fvjfv‡e ay‡q †dj‡Z n‡e| ¯^qswµq c×wZ ¯’vc‡bi gva¨‡g evwYwR¨Kfv‡e AvwU©wgqv Drcv`b †KŠkj Av‡iv 
mnRZi Kiv hvq (†÷Bb‡jm w÷‡ji ˆZwi µm-†d¬v wmfhy³ †K›`ªxf‚ZKvix/cwi®‹viK e¨envi; wPÎ 12) hv 
GKmv‡_ A‡bK¸‡jv AvwU©wgqv bcwji `ªæZ AvniY Ges n¨vwPs gva¨g †_‡K aŸsmve‡kl m¤ú~Y© AcmviY Ki‡Z 
mÿg| GB †KŠkj D‡jøL‡hvM¨ nv‡i gRywi Ges Drcv`b LiP Kgvq| 

wPÎ 11 : (K) AvwU©wgqv bcwj AvniY (L) RxevYygy³ mgy‡`ªi cvwb w`‡q bcwj cwi®‹vi Kiv
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†h‡nZz, RxešÍ Lv`¨ e¨vK‡Uwiqv msµg‡Yi Drm wnmv‡e KvR K‡i Ges jvf©v cÖwZcvj‡b †iv‡Mi mgm¨v m„wó K‡i, 
ZvB RxevYy msµgY Aek¨B me©wb¤œ ivL‡Z n‡e|  

wm÷ fv½vi gyn~‡Z© cvwb‡Z wMømvij wbtm„Z nq, GB kK©iv e¨vK‡Uwiqv weKv‡ki Ab¨Zg Dcv`vb Ges dj¯^iƒc, 
wfweªI (Vibrio sp.) e¨vK‡Uwiqvi msL¨v wm÷ fv½vi Av‡Mi Zzjbvq 103 †_‡K 105 ¸Y e„w× cvq|

Bb÷vi-1 ch©v‡q AvwU©wgqvi bcwj AvniY Kiv me‡P‡q †ewk Dc‡hvMx KviY GwU AwaK cywó¸Y mg„× Ges jeY 
Lvgv‡i AvwU©wgqv Pvl cyKz‡i gRy‡`i mgq AvKw¯§K jeYv³Zvi av°v mn¨ Ki‡Z cv‡i| wKš‘ Bb÷vi-1 bcwj 
hLb †Lvjm Qvwo‡q Bb÷vi-2 ch©v‡q †cŠQvq, ZLb Zv‡`i gyLMneŸi Ly‡j hvq Ges Zviv U¨vs‡Ki cvwb‡Z _vKv 
e¨vK‡Uwiqv we‡klK‡i wfweªI MÖnY ïiæ K‡i Ges Gi evnK n‡q I‡V| Aciw`‡K, Bb÷vi-1 bcwj AvniY Ki‡j 
fvjfv‡e cwi®‹vi K‡i e¨vK‡Uwiqvi `~lY AcmviY Kiv hvq| 

evwYwR¨K RxevYybvkK cY¨ e¨envi K‡i n¨vwPs BbwKD‡ek‡bi mgq e¨vK‡Uwiqvi weKvk‡K `gb Kiv hvq| 
AvwU©wgqv bcwj me‡P‡q cywóKi Ges wbivc` Bb÷vi-1 ch©v‡q AvniY Kiv DwPZ| hLb Kÿ ZvcgvÎvq 
Bb÷vi-2 †gUv-bcwj‡K msiÿY Kiv nq ZLb Zviv 24 NÈvi g‡a¨ gRy`K…Z kw³i 25% †_‡K 30% MÖvm K‡i 
†d‡j (wPÎ 13)| AwaKš‘, Bb÷vi-2 AvwU©wgqv ¯^”Q nIqvq Kg †`Lv hvq| Bb÷vi-1 bcwji †P‡q eo I `ªæZ 
muvZvi Kv‡U Ges dj¯^iƒc wkKvi wnmv‡e mnRjf¨ nq bv| Z`ycwi, Bb÷vi-2 bcwj‡Z gy³ A¨vwg‡bv A¨vwmW, 
¯^Zš¿ IRb I kw³i cwigvY Kg _vKvq, jvf©vi cÖwZ wkKv‡i kw³ MÖn‡Yi cwigvY n«vm cvq| djkÖæwZ‡Z, jvf©vi 
e„w× K‡g hvq Ges AvwU©wgqv wm‡÷i LiP †e‡o hvq, KviY jvf©v‡K LvIqv‡bvi Rb¨ mgvb IR‡bi bcwji 
†hvMvb w`‡Z AviI cÖvq 20-30% †ewk AvwU©wgqv bcwj †dvUv‡Z nq|  

Bb÷vi-1 bcwj Avni‡Yi ci mivmwi RxweZ Lv`¨ wnmv‡e ZvrÿwYKfv‡e e¨envi Kiv hv‡e bv| Zv‡`i wecvK 
wµqv‡K axi Ki‡Z Ges cywó¸‡Yi ÿwZ n«vm Ki‡Z Kg ZvcgvÎvq G‡`i‡K msiÿY Ki‡Z n‡e|

10 wWwMÖ †mjwmqv‡mi wb‡P 8 wgwjqb/wjUvi Nb‡Z¡ m`¨ †dvUv bcwji msiÿY K‡i Bb÷vi-2 ch©v‡q AvwU©wgqv 
bcwji †Lvjm cwieZ©b Gov‡bv hvq Ges Zv‡`i kw³ wecvKwµqv n«vm Kiv hvq (wPÎ 13 Ges 14)| bcwj 
U¨v‡¼i wb‡P Rgv bv nIqvi Rb¨ mvgvb¨ evqycÖev‡ni cÖ‡qvRb nq KviY †mLv‡b Zviv ch©vß Aw·‡Rb cvq bv| 

wPÎ 12: bcwj cwi®‹viK h‡š¿i e¨envi
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GBfv‡e bcwj‡K D‡jøL‡hvM¨ nv‡i g„Zy¨ Ges 5% GiI Kg kw³ n«vm QvovB 24 N›Uvi †ewk mgq a‡i msiÿY Kiv 
†h‡Z cv‡i| ÷vB‡iv‡dvg Bbmy‡j‡UW U¨v¼ I bxj ei‡di c¨v‡KU ev e× cøvw÷‡Ki e¨v‡M eid c¨vK e¨envi 
Kivi gva¨‡g 24 N›Uv kxZjxKiY K‡i evwYwR¨K n¨vPvwi¸wj Zv‡`i AvwU©wgqv wm‡÷i †dvUv cÖ‡Póv‡K A_©‰bwZK 
fv‡e jvfevb Ki‡Z mÿg nq (D`vniY t cÖwZw`b †dvUv Ges AvniY msL¨v n«vm cv‡e)| Z`ycwi, wngvMvi `ªæZ 
Ges ¯^qswµqfv‡e RxweZ Lvevi mievin Ki‡Z Pvwl‡K mvnvh¨ K‡i| GwU gvQ Ges wPswo jvf©vi Rb¨ DcKvwi, 
KviY U¨v¼¸wj‡Z cÖ‡qvR‡bi AwZwi³ Lv`¨ e¨envi Kgv‡bv hvq Ges U¨v‡¼ AvwU©wgqvi AvKvi e„w×I Kgv‡bv 
hvq| D`vniY¯^iƒc, cÖwZw`b GKevi ev m‡e©v”P `yBevi Lv`¨ cÖ‡qv‡M wPswo Pvwliv cÖvqkB Zv‡`i U¨vsK¸wj‡Z 
AvwU©wgqv Ges wPswoi wcGj Gi g‡a¨ GjwM LvIqvi Rb¨ cÖwZ‡hvwMZv jÿ¨ K‡i _v‡K| `ye©j jvf©v †hgb 
Uvi‡evU gvQ (Scophthalmus maximus ) Ges evM`v wPswoi (Penaeus monodon) †ÿ‡Î wngvwqZ, Kg mwµq 
AvwU©wgqv †ewk Kvh©Ki Lvevi wnmv‡e e¨eüZ nq| 

mvgyw`ªK jvf©vi Lv`¨ Drm wnmv‡e AvwU©wgqvi cywó Dcv`vb †hgb AZ¨vek¨Kxq d¨vwU A¨vwmW, B‡Kvmv‡c›UvbwqK 
GwmW (EPA: 20:5n-3) Ges W‡Kvmv‡n·vbwqK A¨vwmW (DHA: 22:6n-3) ¸iæZ¡c~Y© f‚wgKv iv‡L| wgVv cvwbi 
cÖRvwZi wecix‡Z, †ewkifvM mvgyw`ªK Rx‡ei Am¤ú„³ d¨vwU A¨vwmW¸‡jv †hgb wj‡bv‡jwbK A¨vwmW (18: 3n-3) 
†_‡K AZ¨vek¨Kxq d¨vwU A¨vwmW (EFA) ˆRemswkøó Kivi ÿgZv †bB| AvwU©wgqvi d¨vwU A¨vwm‡Wi NvUwZ 
we‡ePbvq, AZ¨šÍ Am¤ú„³ d¨vwU A¨vwmW (HUFA) mg„× Lvevi LvIqv‡bvi gva¨‡g Gi wjwc‡Wi cwigvY AwaKZi 
DbœZ Kivi Rb¨ M‡elYv Pj‡Q| AvwU©wgqvi Lvevi MÖn‡Yi †gŠwjK ˆewkó¨¸wji Kvi‡Y Gi ˆRe ivmvqwbK MVb 
Lye mn‡RB cwieZ©b nq| †h‡nZz, AvwU©wgqv Bb÷vi-2 ch©šÍ (A_©vr †dvUv‡bvi cÖvq 8 N›Uv c‡i) wbi‡cÿfv‡e 
Lv`¨KYv MÖnY K‡i, ZvB jvf©v †K Lvevi wnmv‡e †`qvi Av‡M mn‡RB wjwcW AvwU©wgqvi bcwj‡Z hy³ Kiv hvq| 
ev‡qv-GbK¨vcmy‡jk‡bi GB c×wZ‡K AvwU©wgqv mg„×KiY ev eyw÷s ejv nq (wPÎ 15), hv AZ¨vek¨Kxq d¨vwU 
A¨vwmW hy³ K‡i AvwU©wgqvi cywógvb evov‡bvi Rb¨ wek¦Ry‡o mvgyw`ªK gvQ Ges µv÷vwmqvb n¨vPvwi‡Z 
e¨vcKfv‡e e¨eüZ nq| wewfbœ cÖRvwZ‡Z cÖ‡qvM Kivi Rb¨ wbw`©ó evwYwR¨K Bgvjwmdvwqs cY¨ i‡q‡Q|
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wPÎ 14 : (K) AvwU©wgqv bcwji Avg‡eªjv ch©vq (L) AbyexÿY h‡š¿ AvwU©wgqv bcwji Bb÷vi-1 ch©vq

wPÎ 13 : AvwU©wgqvi wewfbœ av‡ci kw³ Ges ïK‡bv IR‡b cwieZ©b (m`¨ †dvUv Bb÷vi-1 bcwj 100% kw³ wnmv‡e 
we‡ewPZ nq)| Bb÷vi-1, Bb÷vi-2 I 3, †gUv-bcwj msiÿ‡Y kZKiv n«vm ev e„w× †`Lv‡bv n‡q‡Q|
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wPÎ 15: jvf©v cÖwZcvj‡b wbw`©ó cywó Dcv`vb ¯’vbvšÍ‡i †f±i wnmv‡e AvwU©wgqvi e¨envi
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¯^í mg‡qi Rb¨ nvB‡cv‡K¬vivBU `ªeY e¨envi K‡i myß AvwU©wgqvi åƒY‡K Ave„ZKvix k³ AveiYwU m¤ú~Y©iƒ‡c 
AcmviY Kiv hvq| GB c×wZwU‡K wWK¨vcmy‡jkb ejv nq| wWK¨vcmy‡j‡UW wm÷ bb-wWK¨vcmy‡j‡UW wm‡÷i 
Zzjbvq AwaK Dc‡hvMx| †hgbt

 jvf©v U¨v‡¼ wm‡÷i †Lvjm hvIqvi m¤¢vebv _v‡K bv| hLb ¯^vfvweKfv‡e AvwU©wgqv wm÷ †dv‡U, ZLb 
memgq Zv‡`i †Lvjm †_‡K AvwU©wgqv bcwj m¤ú~Y© Avjv`v Kiv m¤¢e nq bv| AcwiewZ©Z wm÷ Ges 
Lvwj †Lvjm¸wj hLb jvf©v‡K LvIqv‡bv nq ZLb jvf©vi U¨v¼¸wj‡Z ÿwZKviK cÖfve m„wó K‡i; KviY, 
G¸‡jv mn‡R nRg nq bv Ges A‡š¿ evavi m„wó K‡i|  

 bb-wWK¨vcmy‡j‡UW Bb÷vi-1 bcwji Zzjbvq wWK¨vcmy‡j‡UW bcwj‡Z kw³ Ges IRb (cÖKi‡Yi 
Dci wbf©i K‡i 30-55%) †ewk _v‡K, KviY Zviv †Lvjm †f‡½ †`Iqvi Rb¨ cÖ‡qvRbxq kw³ e¨q K‡i 
bv|  

 gvQ Ges wPswoi AwaK cywóKi Lv‡`¨i Drm wn‡m‡e wWK¨vcmy‡j‡UW wm÷ e¨envi Kiv hv‡e (mviYx 3)| 

wWK¨vcmy‡jkb c×wZ cvwb‡hvRb (†hgb, wm÷¸wj †MvjvKvi n‡jB †Lvj‡mi m¤ú~Y© AcmviY Kiv hv‡e), 
nvB‡cv‡K¬vivBU `ªe‡Y ev`vwg †Lvjm AcmviY, †avqv Ges Aewkó nvB‡cv‡K¬vivB‡Ui wbw®ŒqKiY AšÍf©y³ (Kvh©cÎ 
3 Ges 4 †`Lyb)| GB wWK¨vcmy‡j‡UW wm÷¸wj mivmwi bcwj‡Z †dvUv‡bv hvq A_ev m¤ú„³ eªvB‡b cvwbk~b¨ 
(wWnvB‡WªU) K‡i cieZ©x‡Z †dvUv‡bvi Rb¨ ev mivmwi LvIqv‡bvi Rb¨ msiÿY Kiv hvq| †dvUv‡bvi gvb Aÿzbœ 
†i‡L GB wm÷ ¸wj 0-4 wWwMÖ †mjwmqvm ZvcgvÎvq K‡qK w`b msiÿY Kiv hvq| `xN©w`b msiÿ‡Yi cÖ‡qvRb n‡j 
(mßvn ev K‡qK gvm), wWK¨vcmy‡j‡UW wm÷¸wj GKwU m¤ú„³ eªvBb `ªe‡Y ¯’vbvšÍwiZ Ki‡Z n‡e| mvivivZ cvwb 
we‡qvR‡bi gva¨‡g (evqymÂvj‡bi gva¨‡g mgRvZxq `ªeY eRvq ivL‡Z n‡e) wm÷¸‡jv 80% Gi Dc‡i 
Af¨šÍixY cvwb †ei K‡i †`q| evqymÂvjb eÜ Ki‡j Kwd-web AvKv‡ii wWK¨vcmy‡j‡UW wm÷¸wj w¯’i n‡q 
hvq| GB wm÷¸wj my² Rv‡j Avni‡Yi K‡i VvÛv I bZzb eªvB‡b ivL‡Z n‡e| AwaKš‘, mivmwi m~‡h©i Av‡jv †_‡K 
myiwÿZ ivL‡Z n‡e KviY Avëªvfv‡qv‡jU iwk¥i ms¯ú‡k© wm‡÷i Kvh©ÿgZv K‡g hvq|   

gvQ Ges wPswoi jvf©v Pv‡li †ÿ‡Î AvwU©wgqv bcwji Zzjbvq wWK¨vcmy‡j‡UW AvwU©wgqv wm‡÷i e¨envi A‡bK 
Kg| ZeyI, ïK‡bv wWK¨vcmy‡j‡UW AvwU©wgqv wm÷ wewfbœ cÖRvwZi jvf©v/†cvbv (¯^v`ycvwbi K¨vUwdk (Clarias 
gariepinus), Kvc© (Cyprinus carpio), mvgyw`ªK wPswo Ges wgéwdk) cÖwZcvj‡bi Rb¨ Dchy³ Lv`¨ wnmv‡e 
cÖgvwYZ| jvf©v cÖwZcvj‡bi †ÿ‡Î, wWK¨vcmy‡j‡UW wm‡÷i e¨envwiK Ges cywóMZ Dfq w`K †_‡K wKQz ¯^Zš¿ 
myweav i‡q‡Q|

3. AvwU©wgqv wm‡÷i wWK¨vcmy‡jkb
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wPÎ 16 : AbyexÿY h‡š¿ wWK¨vcmy‡j‡UW AvwU©wgqv wm÷

ˆ`wbK AvwU©wgqv bcwj Drcv`‡bi Rb¨ AwaK kÖg Ges AwZwi³ my‡hvM-myweavi cÖ‡qvRb| D”P n¨vwPs m¤úbœ 
AvwU©wgqv wm÷ A‡bK e¨qeûj Ges †dvUvi Av‡M wWK¨vcmy‡jkb Ki‡j wb¤œgv‡bi †dvUvi mÿgZv ev‡o| 
wm÷¸‡jv ïK‡bv nIqvq Gi e¨envwiK myweavI i‡q‡Q| AvwU©wgqv bcwji (470-550 gvB‡µvwgUvi) Zzjbvq 
wm‡÷i AvKvi (200-250 gvB‡µvwgUvi) †QvU nIqvq GwU wewfbœ ch©v‡qi jvf©vi Rb¨ †ewk Dchy³| e¨env‡ii 
Av‡M wm÷¸‡jv‡K ïKv‡j †f‡m _vKvi ÿgZv e„w× cv‡e Ges jvf©v U¨v‡¼i Zj‡`‡k Wz‡e hv‡e bv| evB‡ii 
wKDwUKzjvi Avei‡Yi Kvi‡Y cywó Dcv`vb¸wj (D`vniY¯^iƒc, wkíRvZ Lv`¨mn) †ei n‡q †h‡Z cv‡i bv|  

Ab¨w`‡K, wWK¨vcmy‡j‡UW wm÷¸wji Ab¨Zg Amyweav nj MwZnxbZv, hv jvf©v‡K Kg AvKl©b K‡i| AwaKš‘, 
eªvB‡b cvwb-we‡qvwRZ (wWnvB‡Wª‡UW) wm÷¸‡jv Lye ZvovZvwo wb‡P Wz‡e hvq, d‡j cvwbi wewfbœ ¯Í‡i gv‡Qi 
jvf©vi Lv`¨ wn‡m‡e Zv‡`i cÖvc¨Zv n«vm cvq| GB Ae¯’vq, KYv¸wj‡K fvwm‡q ivL‡Z AwZwi³ evqymÂvjb ev 
ïKv‡bvi cÖ‡qvRb nq| wPswoi (Penaeid) jvf©v cÖavbZ wb‡Pi ¯Í‡ii Lvevi Lvq, ZvB Zv‡`i GB mgm¨vi gy‡LvgywL 
n‡Z nq bv| 

cywóMZ w`K †_‡K, wWK¨vcmy‡j‡UW wm÷¸wji cÖavb ivmvqwbK mswgkÖY m`¨ †dvUv bcwji mgZzj¨ (mviYx 3)| 
GQvovI, Zv‡`i ïK‡bv IRb Ges kw³i cwigvY Bb÷vi-1 bcwji Zzjbvq M‡o 30 †_‡K 40% †ewk| 
D`vniY¯^iƒc, cÖ_g `yB mßv‡n Kv‡c©i jvf©v Pv‡li Rb¨ RxweZ bcwji Zzjbvq wWK¨vcmy‡j‡UW AvwU©wgqv wm‡÷i 
e¨envi GK Z…Zxqvs‡ki †ewk mvkÖq K‡i|

Dciš‘, wbw`©ó cywó Dcv`v‡bi Rb¨ wKQz cv_©K¨ cvIqv hvq hv Zv‡`i ¸YMZ gv‡bi Dci cÖfve †dj‡Z cv‡i|
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 d¨vwU A¨vwmW : wm÷ Ges bcwji d¨vwU A¨vwm‡Wi Dcv`vb cÖvq GKB, hw`I wjwcW, d¨vwU A¨vwmW 
wg_vBj G÷vi, d¨vwU A¨vwmW Ges wewfbœ kw³ Dcv`v‡bi g‡a¨ wKQzUv cv_©K¨ cvIqv hvq|

 gy³ A¨vwg‡bv A¨vwmW : gy³ A¨vwg‡bv A¨vwm‡Wi (FAA) AbycvZ mvaviYZ wm‡÷i Zzjbvq Bb÷vi-1 
bcwj‡Z †ewk _v‡K, hw`I cÖRvwZ †_‡K cÖRvwZ‡Z cv_©K¨ _v‡K| wWK¨vcmy‡j‡UW wm÷ e¨envi Ki‡j 
jvf©vi cywó¸Yv¸‡bi Dci cÖfve c‡o| n¨vwPs‡qi ci cÖ_g w`‡b mvgyw`ªK gv‡Qi jvf©v kw³ Dcv`vb 
wn‡m‡e Zv‡`i Rgv‡bv gy³ A¨vwg‡bv GwmW e¨envi K‡i|

 jvf©v cvj‡bi mgq wfUvwgb wm (A¨vmKiweK A¨vwmW) : GwU GKwU Acwinvh© cywó Dc`vb wn‡m‡e 
we‡ewPZ| AvwU©wgqvi wm‡÷ GwU A¨vmKiweK A¨vwmW 2-mvj‡dU (AAS) wn‡m‡e cvIqv hvq, hv Lye 
w¯’wZkxj Ges Kg ˆRe-cÖvc¨ n‡q _v‡K| †dvUv‡bvi mgq A¨vmKiweK A¨vwmW 2-mvj‡dU gy³ 
A¨vmKiweK A¨vwm‡W cwiYZ nq, hv w¯’wZkxj bq, wKš‘ jvf©vi Lv`¨ wn‡m‡e bcwj‡Z cvIqv hvq| wm‡÷i 
wWK¨vcmy‡jkb A¨vmKiweK mvj‡dU nvB‡WªvjvBwmm K‡i bv| jvf©vi wUmy¨‡Z A¨vmKiweK A¨vwm‡Wi 
cÖwZwµqv Ges ˆRweK wµqvKjvc GLbI M‡elYvi welq, hw`I jvf©v ch©v‡q wWK¨vcmy‡j‡UW wm÷ 
e¨env‡i wKQz ¯^v`ycvwbi gvQ mdjfv‡e e„w× †c‡q‡Q (Dc‡i †`Lyb)| `xN© mg‡qi Rb¨ gv‡Qi jvf©v‡K 
wWK¨vcmy‡j‡UW wm÷ LvIqv‡bv n‡j wfUvwgb wm Gi NvUwZ n‡Z cv‡i KviY jvf©v‡Z A¨vmKiweK A¨vwmW 
2-mvj‡dU fv½vi Rb¨ cÖ‡qvRbxq mvj‡d‡UR GbRvBg _v‡K bv|

 K¨v‡ivwUb‡qW : K¨v‡ivwUb‡q‡Wi aiY, we‡klfv‡e K¨vb_v·vbw_b Dcv`v‡b wm÷ Ges bcwji g‡a¨ 
¸YMZ cv_©K¨ †`Lv hvq| AvwU©wgqv wm‡÷ A¯^vfvweK wmm-KbwdMv‡ikb cvIqv hvq, hv bcwj weKv‡ki 
mgq w¯’wZkxj UªvÝ-K¨vb_v·vbw_‡b iƒcvšÍwiZ nq|
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Kvh©cÎ 1 : Zij weøP w`‡q AvwU©wgqv wm‡÷i RxevYygy³KiY
 10 wjUvi cvwb‡Z ±20 wgwjwjUvi Zij weøP (NaOCl) †hvM K‡i 200 wcwcGg nvB‡cv‡K¬vivBU `ªeY 

cÖ¯‘Z Ki‡Z n‡e (wm‡÷i wWK¨vcmy‡jkb †`Lyb)
 cÖwZ wjUvi cvwb‡Z ±50 MÖvg wm÷ 30 wgwb‡Ui Rb¨ wfwR‡q ivL‡Z n‡e
 cvwb w`‡q wm÷ fvjfv‡e ay‡q †dj‡Z n‡e (125 gvB‡µvwgUvi m~² Rv‡j)
 wm÷¸‡jv GLb †dvUv‡bvi Rb¨ cÖ¯‘Z

Kvh©cÎ 2 : AvwU©wgqv bcwj MYbv
 gvB‡µvwc‡c‡Ui mvnv‡h¨ bcwji `ªeY †_‡K Dc-bgybv wb‡q AvwU©wgqv bcwj MYbv Ki‡Z n‡e
 Kgc‡ÿ 100 µl Gi 5wU bgybv wbb (bgybvi Nb‡Z¡i Dci wbf©i K‡i, AwaK Nb‡Z¡i bcwj †_‡K Aí 

bgybv wb‡Z n‡e Ges Aí Nb‡Z¡i bcwj †_‡K †ewk bgybv wb‡Z n‡e, hv‡Z cÖwZ bgybvq Kgc‡ÿ 40wU 
bcwj MYbv Kiv hvq)

 AvwU©wgqv bcwji PjvPj eÜ Ki‡Z Av‡qvwWb ev digvwjb †hvM Ki‡Z n‡e Ges weea©‡Ki mvnv‡h¨ 
MYbv Ki‡Z n‡e

 cÖwZ wjUv‡i AvwU©wgqv bcwji msL¨v MYbv Kivi m~Î = cÖwZ 100 gvB‡µvwjUv‡i AvwU©wgqv bcwji Mo 
msL¨v x 10 x 1000 

Kvh©cÎ 3 : wm÷ n¨vwPs‡qi kZKiv nvi, mÿgZv Ges gvÎv wbY©q   
 1.6 MÖvg wm÷ 800 wgwjwjUvi mgy‡`ªi cvwb‡Z (33 MÖvg/wjUvi) wbiew”Qbœ Av‡jvq (2000 jv·) 28 

wWwMÖ †mjwmqvm ZvcgvÎvq GKwU †gvPvK…wZi cvÎ A_ev AvswkK wmwjÛvi U¨vs‡K †dvUv‡bvi Rb¨ ivL‡Z 
n‡e, mg¯Í wm÷¸wj‡K `ªexf‚Z ivLvi Rb¨ wbP †_‡K evqy mÂvjb Ki‡Z n‡e (†dbv cÖwZ‡iv‡ai Rb¨ Lye 
kw³kvjx evqy mÂvjb Kiv hv‡e bv); wZbwU cÖwZwjwc‡Z cixÿvwU Pvjv‡Z n‡e

 24 NÈv wm÷ †dvUvi ci cÖwZwU U¨vsK †_‡K 250 gvB‡µvwjUv‡ii 6wU bgybv wb‡Z n‡e
 cÖwZwU bgybv‡K wc‡cwUs Gi gva¨‡g †QvU wkwk‡Z wb‡Z n‡e Ges jyMj `ªeY †hvM K‡i bcwj ¸‡jv‡K w¯’i 

Ki‡Z n‡e
 cÖwZwU U¨vsK †_‡K 6wU bgybv (i=6) wb‡Z n‡e, GKwU AYyexÿY h‡š¿i gva¨‡g bcwji msL¨v (ni) MYbv 

K‡i Mo gvb wbY©q Ki‡Z n‡e (N) Ges Av‡¤^ªjv ch©vq MYbv K‡i (ui) Mo gvb wbY©q Ki‡Z n‡e (U) 
 cÖwZ wkwk‡Z 1 †dvUv NaOH `ªeY (40 MÖvg/100 wgwjwjUvi weï× cvwb) Ges 5 †dvUv weøP `ªeY 

(5.25% NaOCl) †hvM K‡i AcwiewZ©Z wm÷ Ges wm‡÷i †Lvjm `ªexf‚Z Ki‡Z n‡e
 cÖwZ U¨vs‡K (i = 6) AcwiewZ©Z wm÷ (Kgjv i‡Oi) MYbv K‡i (ei) Mo gvb wbY©q Ki‡Z n‡e (E)  
 wm÷ n¨vwPs‡qi kZKiv nvi, H% = (N x 100) x (N + U + E)-1 
 cÖwZwU U¨vs‡Ki Rb¨ H% Gi gvb MYbv Ki‡Z n‡e| wZbwU U¨vs‡Ki Mo gvb Ges Av`k© Pz¨wZ wbY©q 

K‡i P‚ovšÍ gvb †ei Ki‡Z n‡e
 wm÷ n¨vwPs‡qi mÿgZv, HE = (N x 4 x 800) x (1.6)-1 or HE = N x 2000* (*Kbfvm©b d¨v±i 

hv Øviv cÖwZ MÖvg wm÷ †_‡K cÖvß bcwji msL¨v †ei Kiv nq) 

4: Kvh©cÎ
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 cÖwZwU U¨vs‡Ki Rb¨ HE Gi gvb MYbv Ki‡Z n‡e| wZbwU U¨vs‡Ki Mo gvb Ges Av`k© Pz¨wZ wbY©q K‡i 
P‚ovšÍ gvb †ei Ki‡Z n‡e

 U¨vs‡K wm÷ AviI 24 NÈv †i‡L w`‡Z n‡e, cybivq bgybv msMÖn Ki‡Z n‡e Ges wm÷ †dvUvi 48 NÈvq 
H% I HE Gi gvb wbY©q Ki‡Z n‡e   

 wm÷ n¨vwPs‡qi nvi (HR) : mgy‡`ªi cvwb‡Z wm÷ †dvUv‡bvi 12 NÈvq bgybv wb‡Z n‡e Ges HE MYbv Ki‡Z 
n‡e (Dc‡ii c×wZwU AbymiY Ki‡Z n‡e)| cÖwZ N›Uvq bgybv/MYbv cÖwµqv Ae¨vnZ ivL‡Z n‡e hZÿY bv 
3wU HE Gi Mo gvb cÖvq GKB nq| cÖwZ N›Uvi Mo gvb¸wj‡K m‡e©v”P HE Gi kZKiv wnmv‡e cÖKvk Kiv 
nq| GKwU †dvUv‡bvi eµ‡iLv Aw¼Z K‡i Zv †_‡K T10, T90 Gi gvb †ei Kiv †h‡Z cv‡i| GB c×wZ‡Z cÖwZ 
3 NÈv ev Zvi †ewk mgq cici bgybv msMÖn Ki‡Z n‡e

  
Kvh©cÎ 4 : AvwU©wgqv wm‡÷i wWK¨vcmy‡jkb cÖwµqv
cvwb‡hvRb (nvB‡Wªkb) avc

 25 wWwMÖ †mjwmqvm ZvcgvÎvq evqymÂvwjZ cvwb‡Z 1 N›Uv (<100 MÖvg/wjUvi) wm÷¸wj‡K cvwb‡hvwRZ 
(Hydrated) Ki‡Z n‡e

wWK¨vcmy‡jkb avc

 125 gvB‡µvwgUvi m~² Rv‡j wm÷¸wj msMÖn Ki‡Z n‡e| Zvici wm÷¸wj‡K ay‡q nvB‡cv‡K¬vivBU `ªe‡Y 
¯’vbvšÍi Ki‡Z n‡e

 nvB‡cv‡K¬vivBU `ªeYwU Zij weøP †mvwWqvg nvB‡cv‡K¬vivBU (NaOCl) (weï× cY¨; Kvh©KvwiZv 
mvaviYZ=11-13% w/w) A_ev weøwPs cvDWvi K¨vjwmqvg nvB‡cv‡K¬vivBU {CaOCl2} (Kvh©KvwiZv 
mvaviYZ ± 70%) w`‡q wb¤œwjwLZ Abycv‡Z ˆZwi Kiv †h‡Z cv‡i:
 cÖwZ MÖvg wm‡÷i Rb¨ 0.5 MÖvg Kvh©Kix nvB‡cv‡K¬vivBU cY¨ (Kvh©KvwiZv mvaviYZ †gvo‡Ki Dci †jLv 

_v‡K, Ab¨_vq cixÿv K‡i wba©viY Ki‡Z n‡e); (c×wZi Rb¨ wb‡P †`Lyb)| wcGBP >10 ivLvi Rb¨ 
ÿvixq GKwU Dcv`vb e¨envi Ki‡Z n‡e; cÖwZ MÖvg wm‡÷ hLb Zij weøP e¨envi Kiv nq ZLb 0.15 
MÖvg †mvwWqvg nvBWª·vBW (NaOH) e¨envi Ki‡Z n‡e| Acic‡ÿ, weøwPs cvDWv‡ii Rb¨ 0.67 MÖvg 
†mvwWqvg Kve©‡bU (NaCO3) ev 0.4 MÖvg K¨vjwmqvg A·vBW (CaO) e¨envi Ki‡Z n‡e; ÿvixq c‡Y¨ 
hy³ Kivi Av‡M weøwPs cvDWvi `ªexf‚Z Ki‡Z n‡e; GB `ªe‡Yi ïaygvÎ mycvibvU¨v›U (Supernatants) 
e¨envi Ki‡Z n‡e| 14 wgwj/MÖvg wm÷hy³ PzovšÍ `ªeY ˆZwi Kivi Rb¨ mgy‡`ªi cvwb †hvM Ki‡Z n‡e

 15-20 wWwMÖ †mjwmqvm ZvcgvÎvq `ªeYwU kxZj Ki‡Z n‡e (wWK¨vcmy‡jkb cvÎwU‡K ei‡di cvwbi g‡a¨ 
†i‡L)| cvwb‡hvwRZ wm÷¸wj 5-15 wgwbU evqy mÂvj‡bi gva¨‡g H `ªe‡Y wbgw¾Z ivL‡Z n‡e| wbqwgZ 
ZvcgvÎv ch©‡eÿY Ki‡Z n‡e hv‡Z ZvcgvÎv 40 wWwMÖ †mjwmqv‡mi †ewk bv nq KviY wewµqvwU Zvc Drcv`x 
†m‡nZz (cÖ‡qvRb n‡j wWK¨vcmy‡jkb `ªe‡Y eid †hvM Ki‡Z n‡e)| AYyexÿY h‡š¿ wWK¨vcmy‡jkb cÖwµqvwUi 
weeZ©b wbqwgZ ch©‡eÿY K‡i †`L‡Z n‡e 

†aŠZKi‡Yi avc

wm÷ a~mi (cvDWvi weø‡P) ev Kgjv (Zij weø‡P) ev AYyexÿwYK ch©‡eÿ‡Y wm‡÷i †Lvjm cÖvq m¤ú~Y© Ask 
`ªexf‚Z n‡q †M‡j (=3-15 wgwb‡Ui c‡i) wm÷¸wj‡K wWK¨vcmy‡jkb `ªeY (mvm‡cbkb) †_‡K mwi‡q wb‡q 
†K¬vwi‡bi MÜ bv hvIqv ch©šÍ 125 gvB‡µvwgUvi m~² Rv‡j cvwb w`‡q ay‡q †dj‡Z n‡e| cÖ‡qvR‡bi †P‡q `xN©mgq 
wWK¨vcmy‡jkb `ªe‡Y wm÷¸wj‡K ivLv hv‡e bv, KviY GwU Zv‡`i Kvh©ÿgZvi Dci cÖfve †d‡j|
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wbw®ŒqKiY avc

0.1 bigvwjwU nvB‡Wªv‡K¬vwiK GwmW (HCl) ev 0.1% †mvwWqvg _v‡qv-mvj‡dU (Na2S2O3) `ªe‡Y wm÷‡K Wzwe‡q 
nvB‡cv‡K¬vivB‡Ui Kvh©KvwiZv m¤ú~Y©fv‡e wb¯Œxq Ki‡Z n‡e, Zvic‡i cvwb w`‡q fv‡jvfv‡e ay‡q †dj‡Z n‡e| Aí 
cwigv‡Y ÷vP©-Av‡qvwWb `ªe‡Y (= ÷vP©, cUvwmqvg Av‡qvWvBU (KI), mvjwdDwiK GwmW (H2SO4) Ges cvwb) wKQz 
wWK¨vcmy‡j‡UW wm÷ w`‡q nvB‡cv‡K¬vivB‡Ui Aewkóvsk mbv³ Ki‡Z n‡e| `ªeYwU bxj nIqv ch©šÍ †avqv Ges 
wbw®ŒqKiY Kiv Pvwj‡q †h‡Z n‡e|

e¨envi 

†dvUv‡bvi Rb¨ wm÷¸wj‡K n¨vwPs U¨vs‡K ivL‡Z n‡e, ev K‡qK w`‡bi Rb¨ †iwd«Rv‡iU‡i (0-4 wWwMÖ †mjwmqvm) 
msiÿY Ki‡Z n‡e| `xN©‡gqv‡` msiÿ‡Yi Rb¨ wm÷¸wj‡K (10 wgwjwjUvi eªvB‡b 1 MÖvg ïK‡bv wm÷) m¤ú„³ 
jeYv³ cvwb‡Z (300 MÖvg/wjUvi jeYv³Zvi †mvwWqvg †K¬vivBW) †i‡L cvwbwe‡qvRb Ki‡Z n‡e| 24 N›Uv c‡i 
eªvBbwU Aek¨B cwieZ©b Ki‡Z n‡e|

Kvh©cÎ 5 : UvBwUª‡gwUªK c×wZ‡Z nvB‡cv‡K¬vivBU `ªe‡Y mwµq †K¬vwib Gi cwigvY wbY©q
 g~jbxwZ : wcGBP 8 ev Zvi Kg n‡j cUvwmqvg Av‡qvWvBW `ªe‡Y mwµq †K¬vwib gy³ Av‡qvwWb wbM©Z 

Ki‡e| gy³ Av‡qvwWb‡K Na2S2O3 Gi cÖgvY `ªeY Øviv UvB‡Uª‡UW Kiv nq, †hLv‡b wb‡`©kK wnmv‡e ÷vP© 
e¨envi Kiv nq| 

 weKviKmg~n : 
 GwmwUK GwmW (RgvU evuav, NYxf‚Z) 
 cUvwmqvg Av‡qvWvB‡Wi ùwUK
 0.1 bigvwjwUi Na2S2O3 Gi cÖgvY `ªeY
 wb‡`©kK wnmv‡e ÷v‡P©i `ªeY: 5 MÖvg ÷vP©‡K mvgvb¨ VvÐv cvwbi mv‡_ wgwk‡q gU©‡i ¸ov Ki‡Z n‡e| 

wgkÖYwU‡K 1 wjUvi dzUšÍ cvwb‡Z †X‡j bvo‡Z n‡e Ges mvivivZ †i‡L w`‡Z n‡e, Dc‡ii cwi®‹vi Ask 
e¨envi Ki‡Z n‡e| 1.25 MÖvg m¨vwjmvBwjK Gwm‡W msiÿY Ki‡Z n‡e

 Kvh©cÖYvjx :
 0.5 †_‡K 1 MÖvg cUvwmqvg Av‡qvWvBW‡K 50 wgwjwjUvi weï× cvwb‡Z `ªexf‚Z K‡i 5 wgwjwjUvi ev 

Zvi †P‡q †ewk GwmwUK GwmW †hvM Ki‡Z n‡e, hv‡Z wcGBP K‡g 3 †_‡K 4 Gi g‡a¨ _v‡K 
 1 wgwjwjUvi bgybv `ªeY †hvM Ki‡Z n‡e
 mivmwi m~‡h©i Av‡jv †_‡K `~‡i †i‡L UvB‡UªU Ki‡Z n‡e| GKwU ey‡iU †_‡K 0.1 bigvwjwUi Na2S2O3 

ZZÿY †hvM Ki‡Z n‡e hZÿY gy³ Av‡qvwWb Gi njy` iO A`„k¨ nq| 1 wgwjwjUvi ÷vP© `ªeY †hvM 
K‡i bxj iO A`„k¨ nIqv ch©šÍ UvB‡UªU Ki‡Z n‡e 

 wnmve/MYbv : 
 1 wgwjwjUvi 0.1 bigvwjwUi Na2S2O3 mgvb 3.54 wgwjMÖvg mwµq †K¬vwib 
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Kvh©cÎ 6 : AvwU©wgqv U¨vs‡K wfweªI (Vibrio sp.) Gi cÖv`yf©ve wbY©q
e¨vK‡Uwiqvi msL¨v MYbv

cÖ‡qvRbxq DcKiY 
 †gwib AvMvi Ges _v‡qvmvj‡dU mvB‡UªU evBj më my‡µvR (TCBS) 
 RxevYygy³ mgy‡`ªi cvwb (32 MÖvg/wjUvi)
 RxevYygy³ wUDe (10 wgwjwjUvi)
 wWªMvjw¯‹ ¯ú¨vUzjv
 evwYwR¨K †Kv¤úvwb wmMgv-AjwWªP †_‡K TCBS, Kvj© i_ †_‡K †gwib AvMvi (AvMvi 15 MÖvg/wjUvi †hvM 

Ki‡Z n‡e)
 _v‡qvmvj‡dU mvB‡UªU evBj më my‡µvR (TCBS) A‡Uv‡K¬f Kiv hv‡e bv wKš‘ wm×/DËß Kiv hv‡e 

c×wZ

 bgybvmg~n‡K K‡qKfv‡e `ªexf‚Z Ki‡Z n‡e, †hgb
 0 = bgybv 
-1 = 10 ¸Y cvZjv `ªeY
-2= 100 ¸Y cvZjv `ªeY

 wUD‡e 9 wgwjwjUvi mgy‡`ªi cvwbi mv‡_ 1 wgwjwjUvi bgybv †hvM K‡i 10 ¸Y cvZjv `ªeY ˆZwi Ki‡Z n‡e| 
`ªeYwU fv‡jvfv‡e wgwkÖZ Kivi ci 100 ¸Y cvZjv `ªeY ˆZwi Ki‡Z n‡e

 100 gvB‡µvwjUvi bgybv †cø‡U wb‡q wWªMvjw¯‹ ¯ú¨vUzjv w`‡q Qwo‡q w`‡Z n‡e
 28 wWwMÖ †mjwmqvm ZvcgvÎvq 48 NÈv BbwKD‡eU Ki‡Z n‡e Ges e¨v‡±wiqvi K‡jvwb MYbv Ki‡Z n‡e| 

ïaygvÎ 30 †_‡K 300 Gi g‡a¨ _vKv K‡jvwbi `ªeYwU we‡ePbv Ki‡Z n‡e
 K‡jvwb MV‡bi GKK (CFU/ml) MYbv Ki‡Z n‡e
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mviYx 1 : wm÷ n¨vwPs‡qi kZKiv nvi Ges mÿgZvi ev¯Íe D`vniY

bcwj (n)

cÖwZwjwc 1

cÖwZwjwc 2 

cÖwZwjwc 3 

Mo H% = (86.08+89.03+88.23) x 3-1 x 100 = 88.11 (wePz¨wZ gvb = 0.98)

Mo HE = (115+127+126) x 3-1 x 2000 = 245300 (wePz¨wZ gvb = 13000)

Mo bcwj= 115 

Mo bcwj= 127

Mo bcwj= 126

Av‡¤^ªjv ch©vq (u) åƒY (e) H% = n*100 (n+u+e)-1

Mo H% = 87.08

Mo H% = 89.03

Mo H% = 88.23

110

129

122

108

117

101

124

122

138

103

142

130

127

107

133

135

125

128

17

14

13

15

16

10

14

21

18

7

12

13

14

10

18

13

15

15

84.62

87.76

88.41

86.40

86.67

88.60

89.21

84.72

88.46

91.45

92.21

88.44

88.19

88.43

86.93

88.24

88.65

88.89

3

4

3

2

2

3

1

1

0

3

0

4

3

4

2

5

1

1
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mviYx 2 : wm÷ n¨vwPs‡qi gvÎv MYbv Kivi ev¯Íe D`vniY

mviYx 3 : wWK¨vcmy‡j‡UW AvwU©wgqv wm÷ Ges Bb÷vi-1 bcwji cywógvb we‡kølY (ïK‡bv c×wZ)
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wm÷ n¨vwPs‡qi mgq (NÈv) 

ˆewkó¨MZ w`K †_‡K mg‡qi e¨eavb

HE (N/g) m‡ev©”P kZKiv nvi (%) HE

T10 = 14.5 NÈv

T50 = 16.2 NÈv

T90 = 18.5 NÈv

TS = T90-T10 = 4.0 NÈv

 wRGmGj  GmGdwe  

 wm÷  bcwj  wm÷  bcwj  

†cÖvwUb  ±50  41-42  ±57  47-59 

wjwcW  ±14  21-23  ±13  16- 27  

Kv‡e©vnvB‡WªU  - 11 - 11 

G¨vk  ±9 10 ±5 6-14  
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