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BDwbU 5 RxevYy mvi (Bio-fertilizer) 

mvi kãwUi A_© AwZ e¨vcK| Avgiv B‡Zvg‡a¨ ivmvqwbK I ˆRe mvi m¤̂‡Ü A‡bK wKQy 
†R‡bwQ| G QvovI eZ©gvb hy‡M RxevYy mvi bvgK AviI GK ai‡bi mvi K…wl‡¶‡Î weÁv‡bi 

GKwU D‡jL‡hvM¨ Ae`vb| w`‡bi ci w`b kªwgK‡`i gRyix I KuvPvgv‡ji `vg e„w× cvIqvq 
ivmvqwbK mv‡ii LiP eû¸Y e„w× †c‡q‡Q| ZvQvov Dbœqbkxj †`‡k Pvwn`vi Zyjbvq 
mieivn Kg nIqvq Ges ¶z`ª I gvSvwi K…lK‡`i µq ¶gZvi evB‡i hvIqvq ivmvqwbK 

mv‡ii e¨envi eûjvs‡k n«vm †c‡q‡Q| Ggb mg‡q RxevYy  mvi K…wl Drcv`‡b D‡jL‡hvM¨ 
Ae`vb ivL‡e|  
G BDwb‡U wewfbœ cv‡V RxevYy  mv‡ii msÁv, DcKvwiZv, cª ‘̄Z cÖYvwj Ges A¨vw±‡f‡UW 
K‡¤úv÷ m¤^‡Ü ZwË¡K I e¨envwiKmn we¯ÍvwiZ Av‡jvPbv Kiv n‡q‡Q|  

cvV 5.1 RxevYy mvi cwiwPwZ   

 G cvV †k‡l Avcwb 

♦  RxevYy  mv‡ii msÁv ej‡Z cvi‡eb|  

♦  RxevYy  mv‡ii cÖKvi‡f` wjL‡Z cvi‡eb| 

♦  RxevYy  mv‡ii ¸Yvejx eY©bv Ki‡Z cvi‡eb|  

RxevYy mvi cwiwPwZi Rb¨ AYyRxe m¤̂‡Ü Avgv‡`i aviYv _vK‡Z n‡e| cÖvYx I Dw™¢` 
RM‡Zi AšÍf‚©³ cÖK…wZ‡Z Ae¯’vbKvix †h mKj ¶z ª̀ Rxe Lvwj †Pv‡L †`Lv hvq bv A_P 
AYyex¶Y h‡š¿i mvnv‡h¨ †`Lv hvq Zv‡`i AYyRxe ejv nq| Dw™¢` RM‡Zi AšÍf‚©³ 
AYyRxe¸‡jv n‡”Q e¨vK‡Uwiqv, †kIjv, QÎvK Ges GKwU‡bvgvBwmUm| †bgv‡UvWm, iwUdvm© 
Ges †cÖv‡Uv‡Rvqv cÖvwYRM‡Zi AšÍf‚©³ AYyRxe| evqygÛ‡j 78% bvB‡Uªv‡Rb Av‡Q, Dw™¢` 
Zv mivmwi MÖnY Ki‡Z cv‡i bv| wKQy AYyRxe Ab¨ Rx‡ei m‡½ hy³ †_‡K A_ev wb‡R gy³ 
Ae¯’vq evqygÛjxq bvB‡Uªv‡Rb ms‡hvRb Ki‡Z cv‡i| Avevi KZK¸‡jv AYyRxe gvwU‡Z 
Aew¯’Z mshy³ Ges A`ªeYxq dmdivm‡K ª̀exf‚Z K‡i Mv‡Qi MÖn‡Yvc‡hvMx K‡i| hLb 
†ek wKQy msL¨K AYyRxe‡K gvwU‡Z Dw™¢‡`i AZ¨vek¨Kxq Lv`¨ Dcv`vb mieiv‡ni D‡Ï‡k¨ 

mywbw ©̀ó c×wZ‡Z Dchy³ evn‡Ki gva¨‡g RxešÍ  Ae ’̄vq Rwg‡Z cÖ‡qvM Kiv nq ZLb H 

RxevYy mg ‡ni mgwó‡K RxevYy  mvi e‡j| RxevYy  mvi ïaygvÎ Dw™¢` RM‡Zi AšÍf‚©³ 
AYyRxe¸‡jv‡K wb‡q cÖ¯‘Z Kiv nq|  

RxevYy  mv‡ii cÖKvi‡f` 

eZ©gv‡b we‡k¦ mvi cÖavbZ 4 cÖKvi h_v RxevYy e¨envi Kiv nq| h_v: 
1| e¨vK‡Uwiqv RxevYy  mvi 
2| †kIjv RxevYy  mvi 
3| A¨v‡hvjv RxevYy  mvi Ges 
4| QÎvK RxevYy  mvi| 

e¨vK‡Uwiqv mvi  

wKQy wKQy cÖRvwZi e¨v‡KUwiqvi evqygÛj †_‡K gy³ bvB‡Uªv‡Rb ms‡hvRb Kivi ¶gZv 
Av‡Q| bvB‡Uªv‡Rb ms‡hvRbKvix e¨vK‡Uwiqvi fv‡jv RvZ wbe©vPb K‡i wbw ©̀ó c×wZ‡Z mvi 
ˆZwi K‡i bvB‡Uªv‡Rb e„w×i D‡Ï‡k¨ Rwg‡Z cÖ‡qvM Kiv nq Ges GUvB e¨vK‡Uwiqv RxevYy  
mvi| e¨vK‡Uwiqv RxevYy mviI wewfbœ cÖKv‡ii nq| bvB‡Uªv‡Rb ms‡hvRb c×wZi Ici wfwË 

BDwbU 5 RxevYy 
mvi 

hLb †ek wKQy msL¨K 
AYyRxe‡K gvwU‡Z Dw™¢‡`i 
AZ¨vek¨Kxq Lv`¨ Dcv`vb 
mieiv‡ni D‡Ï‡k¨ mywbw ©̀ó 
c×wZ‡Z Dchy³ evn‡Ki 

gva¨‡g Rxeš  Ae ’̄vq 
Rwg‡Z cÖ‡qvM Kiv nq 

ZLb H RxevYy mg ‡ni 
mgwó‡K RxevYy  mvi e‡j| 

bvB‡Uªv‡Rb ms‡hvRbKvix 
e¨vK‡Uwiqvi fv‡jv RvZ 
wbe©vPb K‡i wbw ©̀ó c×wZ‡Z 
mvi ˆZwi K‡i bvB‡Uªv‡Rb 
e„w×i D‡Ï‡k¨ Rwg‡Z 
cÖ‡qvM Kiv nq Ges GUvB 
e¨vK‡Uwiqv RxevYy  mvi| 
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K‡iB e¨vK‡Uwiqv  mvi‡K †kªwYKiY Kiv nq| e¨vK‡Uwiqvi bvB‡Uªv‡Rb ms‡hvRb c×wZ 
ỳÕai‡bi h_v - 

1| wg_ˆRweK bvB‡Uªv‡Rb ms‡hvRb Ges  
2| Awg_ˆRweK bvB‡Uªv‡Rb ms‡hvRb | 

wg_ˆRweK bvB‡Uªv‡Rb ms‡hvRb (Symbiotic Nitrogen Fixation) 

wg_‰RweK  bvB‡Uªv‡Rb ms‡hvRb cÖwµqvq e¨vK‡Uwiqv Ab¨ GKwU Rx‡ei m‡½ cvi¯žwiK 
jvfevb Ae¯’vq mnAe¯’vb K‡i bvB‡Uªv‡Rb ms‡hvRb K‡i| ivB‡Rvweqvg e¨vK‡Uwiqv 
wkgRvZxq Dw™¢‡`i wkK‡o ¸wU ev bwWDj m„wó K‡i| GRvZxq e¨vK‡Uwiqv evqygÛj †_‡K 
bvB‡Uªv‡Rb ms‡hvRb K‡i wb‡Ri cÖ‡qvRb †gUvq Ges Ae¯’vbKvix Dw™¢`‡K mieivn K‡i| 
Dw™¢`wUI e¨vK‡Uwiqv‡K wUwK‡q ivLvi Rb¨ kK©ivRvZxq Ges Ab¨vb¨ Lvevi mieivn K‡i| 
ivB‡Rvweqvg e¨vK‡Uwiqvi g‡a¨ AwaK bvB‡Uªv‡Rb ms‡hvRb Ki‡Z m¶g cÖRvwZ¸‡jv‡K 
evQvB Ges wbe©vPb K‡i GK cÖKvi mvi ˆZwi K‡i bvB‡Uªv‡Rb e„w×i j‡¶¨ Rwg‡Z cÖ‡qvM 
Kiv nq Ges G‡K ivB‡Rvweqvg RxevYy  mvi ejv n‡q _v‡K| Dw™¢‡`i mvnPvh© e¨ZxZ 
ivB‡Rvweqvg e¨vK‡Uwiqv e„w× I we¯Ívi jvf Ki‡Z m¶g nq bv| wkg RvZxq Dw™¢` †hgb 
Pxbv ev`vg, mqvweb, gmyi, †Qvjv, gUi dm‡j ivB‡Rvweqvg mvi e¨envi nq Ges Avkvbyiƒc 
dj cvIqv hvq| 
ivB‡Rvweqvg e¨vK‡Uwiqvi A‡bK¸‡jv cÖRvwZ wkgRvZxq Dw™¢‡`i wkK‡o bwWDj m„wó K‡i 

Ges wbw ©̀ó cÖRvwZ wbw`©ó MÖ€‡ci Dw™¢‡`i wkK‡oB bwWDj m„wó Ki‡Z m¶g| Dw™¢` I 
e¨vK‡Uwiqvi GB †kªbx¸‡jv‡K µm B‡bvKz‡jkb Mªyc e‡j| †gvU 7 ai‡bi µm B‡bvKz‡jkb 
Mªyc Av‡Q hv GLv‡b D‡jøL Kiv n‡jv t  

ivB‡Rvweqvg cÖRvwZ µm B‡bvKz‡jkb Mªyc wkgRvZxq Dw™¢‡`i MY 

Rhizobium 
leguminosarum 

gUi Pisum, Vicia, Lens 

R. phaseoli wkg Phaseolus 

R. trifolii †K¬vfvi Trifolium 

R. meliloti Avjdv-Avjdv Melilotus, Medicago, 

Trigonella 

R. lupini jywcwb Lupinus, Ornithopus 

R. japonicum mqvexb Glycine 

ivB‡Rvweqv‡gi wewfbœ 
cÖRvwZ 

KvDwc Vigna, Arachis 

DwjwLZ †kªwbKiY QvovI ivB‡Rvweqvg e¨vK‡Uwiqv‡K mve‡÷ª‡U Rb¥v‡bvi MwZi Ici wfwË 
K‡i †kªwbKiY Kiv nq| ª̀yZ ea©bkxj ivB‡Rvweqv‡gi MY‡K ïay ivB‡Rvweqvg Ges axi 
ea©bkxj MY‡K †eªwW ivB‡Rvweqvg ejv n‡q _v‡K|  

Awg_ˆRweK bvB‡Uªv‡Rb ms‡hvRb (Non-symbiotic Nitrogen Fixation) 
Awg_‰RweK bvB‡Uªv‡Rb ms‡hvRb n‡”Q e¨vK‡Uwiqv Ab¨ †Kv‡bv Dw™¢‡`i mvnPh© Qvov 
wb‡RB gy³ Ae¯’vq evqygÛj †_‡K bvB‡Uªªv‡Rb ms‡hvRb K‡i| GRvZxq e¨vK‡Uwiqv 3 
cÖKvi, †hgb - mevZ, AevZ, Ges wgkª mevZ I AevZ e¨vK‡Uwiqv| 
mevZ e¨vK‡Uwiqv Aw·‡R‡bi Dcw¯’wZ‡Z bvB‡Uªv‡Rb ms‡hvRb K‡i Avi AevZ e¨vK‡Uwiqv 
Aw·‡R‡bi Abycw¯’wZ‡Z bvB‡Uªv‡Rb ms‡hvRb K‡i| Aw·‡R‡bi Dcw¯’wZ Ges Abycw¯’wZ 
Dfq Ae¯’vq bvB‡Uªv‡Rb ms‡hvRbKvix e¨vK‡Uwiqv‡K wgkª mevZ I AevZ e¨vK‡Uwiqv 
e‡j| GLv‡b wewfbœ cÖKvi Awg_ˆRweK e¨vK‡Uwiqvi bvg D‡jøL Kiv n‡jv t  

ivB‡Rvweqvg e¨vK‡Uwiqvi 
g‡a¨ AwaK bvB‡Uªv‡Rb 
ms‡hvRb Ki‡Z m¶g 
cÖRvwZ¸‡jv‡K evQvB Ges 
wbe©vPb K‡i GK cÖKvi mvi 
ˆZwi K‡i bvB‡Uªv‡Rb e„w×i 
j‡¶¨ Rwg‡Z cÖ‡qvM Kiv 
nq Ges G‡K ivB‡Rvweqvg 
RxevYy  mvi ejv n‡q 
_v‡K| 

Awg_‰RweK bvB‡Uªv‡Rb 

ms‡hvRb n‡ŽQ e¨vK‡Uwiqv 
Ab¨ †Kv‡bv Dw™¢‡`i mvnPh© 
Qvov wb‡RB gy³ Ae¯’vq 
evqygÛj †_‡K bvB‡Uªªv‡Rb 
ms‡hvRb K‡i| 
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• mevZ    t G‡hv‡Uve¨vKUvi, G‡hvw¯žwijvg 
• AevZ    t K¬m&wUªwWqvg, wWmvj‡dvwfweªI 
• wgkª mevZ I AevZ  t e¨vwmjvm, †K¬ewm‡qjv 
Awg_ˆRweK bvB‡Uªv‡Rb ms‡hvRbKvix e¨vK‡Uwiqvi g‡a¨ G‡Rv‡Uve¨vKUvi Ges 

G‡hvw¯žwijvg RxevYy  mvi wn‡m‡e Rwg‡Z cÖ‡qvM Kiv nq Z‡e ivB‡Rvweqv‡gi g‡Zv AvRI 
e¨vcK ch©v‡q G‡`i e¨envi ïiæ nqwb| Ab¨vb¨ Awg_‰RweK e¨vK‡Uwiqvi Ici mvi 
wn‡m‡e e¨env‡ii Rb¨ M‡elYv Pj‡Q| GQvovI wmD‡Wv‡gvbvm Ges e¨vwmjvm M‡Yi 

Aš f‚©³ e¨vK‡Uwiqv cÖRvwZ Rwg‡Z ˆRe A¨vwmW Drcbœ Kivi gva¨‡g A`ªeYxq dmdivm‡K 
ª̀exf‚Z K‡i Dw™¢‡`i dmdivm cÖvc¨Zv evovq| mvi wn‡m‡e e¨env‡ii Rb¨ G mKj 

e¨vK‡Uwiqvi IciI e¨vcK M‡elYv Pj‡Q|  

†kIjv mvi 

†kIjv n‡”Q GK‡Kvlx ev eû‡Kvlx mv‡jvKms‡klYKvix GK ai‡bi AYyRxe hvi †`‡n 
K‡qK ai‡bi iÄK _v‡K| cÖK…wZ‡Z Ae¯’vbKvix wKQy †kIjv cÖRvwZi evqygÛj †_‡K 
bvB‡Uªv‡Rb ms‡hvRb Kivi ¶gZv Av‡Q| G mKj †kIjv cÖRvwZ¸‡jv‡K wbw ©̀ó c×wZ‡Z 
mvi wnmv‡e ˆZwi K‡i Rwg‡Z cÖ‡qvM Kiv nq| †kIjvi A‡bK¸‡jv †kªwY i‡q‡Q Zv‡`i 
g‡a¨ ïay mvqv‡bvdvBwm (Cyanophyceae) †kªwYi AšÍf©‚³ †kIjv¸jv evqygÛj †_‡K 
bvB‡Uªv‡Rb ms‡hvRb Ki‡Z cv‡i| G ‡kªwYi AšÍf©‚³ †kIjv‡K bxjvf-meyR †kIjv (Blue-
green algae) e‡j| A‡b‡Ki aviYv †`L‡Z bxjvf-meyR e‡j G‡`i‡K bxjvf-meyR 
†kIjv ejv nq| wKš‘, GUv †gv‡UI wVK bq| evB‡i †_‡K †`‡L bxjvf-meyR †kIjv kbv³ 

Kiv m¤¢e bq| AYyex¶Y h‡š i mvn‡h¨ ch©‡e¶YK…Z †Kv‡li MVb, eY©, AvKvi I Ab¨vb¨ 
ˆewk‡ó¨i Ici wfwË K‡i bxjvf-meyR †kIjv kbv³ Kiv nq| Avevi A‡b‡Ki aviYv 
bxjvf-meyR †kIjvi me cÖRvwZB evqygÛjxq bvB‡Uªv‡Rb ms‡hvRb Ki‡Z cv‡i GUvI wVK 
bq|  

bxjvf-meyR †kIjvi †Kv‡li MVb I Dcv`vb e¨vK‡Uwiqvi †Kv‡li m‡½ mv`„k¨c Y©| ZvB 
bxjvf-meyR †kIjv‡K mvqv‡bve¨vK‡Uwiqv (Cyanobacteria) e‡j| e¨vK‡Uwiqv Ges 
bxjvf-meyR †kIjv‡K †Kvl MV‡bi Ici wfwË K‡i †cÖvK¨vwiIUm (Procaryotes) Gi 

Aš f© ³ Kiv n‡q‡Q| mvqv‡bv k‡ãi A_© Kve©b Ges bvB‡Uªv‡R‡bi Ae¯’vb| †h‡nZz 
bxjvf-meyR †kIjv evqygÛjxq Kve©b Ges bvB‡Uªv‡Rb ms‡hvRb Ki‡Z cv‡i Ges G‡`i 
†Kvl e¨vK‡Uwiqv †Kv‡li mv`„k¨ ZvB bxjvf-meyR †kIjv‡K mvqv‡bve¨vK‡Uwiqv bvgKiY 
Kiv n‡q‡Q|  
bxjvf-meyR †kIjv gvwU †_‡K Avjv`v K‡i, bvB‡Uªv‡Rb ms‡hvRb Kivi ¶gZv I Ab¨vb¨ 
¸Yvejx cix¶v K‡i, Dchy³ cÖRvwZ evQvB K‡i, mycwiKwíZ Dcv‡q wbw ©̀ó cš’vq ˆZwi K‡i 
Rwg‡Z cÖ‡qvM Kiv n‡j Zv‡K †kIjv mvi e‡j| †kIjv mvi ïay av‡bi Rwg‡ZB e¨envi 
Kiv nq| av‡bi Rwg bxjvf-meyR †kIjv Rb¥v‡bv I e„w×i Rb¨ Av`k© ¯’vb| bxjvf-meyR 
†kIjv fv‡jvfv‡e Rb¥v‡bvi Rb¨ Av‡jvi Dcw¯’wZ, †fRv Ae¯’v Ges wbi‡c¶ gva¨g 
Avek¨K|  
bvB‡Uªv‡Rb ms‡hvRbKvix bxjvf-meyR †kIjv ỳÕcÖKvi h_v - 
1| †nUv‡ivwm÷vm Ges  
2| bb-‡nUv‡ivwm÷vm 
†nUv‡ivwm÷ I Gi Dcw¯’wZi Ici GB †kªbxKiY Kiv n‡q‡Q| †nUv‡ivwm÷ mvaviY †Kvl 
†_‡K eo iÄKwenxb †Kvl †hLv‡b bvB‡Uªv‡R‡bR GbRvBg _v‡K| G As‡k mv‡jvK-
ms‡kølY cÖwµqv KvR K‡i bv| †nUv‡ivwm÷vm Ges bb-†nUv‡ivwm÷vm Dfq Rv‡Zi †kIjv 
evqygÛj †_‡K bvB‡Uªv‡Rb ms‡hvRb Ki‡Z cv‡i; Z‡e me cÖRvwZ bq| evqygÛjxq 

bxjvf-meyR †kIjv gvwU 
†_‡K Avjv`v K‡i, 
bvB‡Uªv‡Rb ms‡hvRb Kivi 
¶gZv I Ab¨vb¨ ¸Yvejx 
cix¶v K‡i, Dchy³ cÖRvwZ 
evQvB K‡i, mycwiKwíZ 
Dcv‡q wbw ©̀ó cš’vq ˆZwi 
K‡i Rwg‡Z cÖ‡qvM Kiv 
n‡j Zv‡K †kIjv mvi 
e‡j| 

†nUv‡ivwm÷ mvaviY †Kvl 
†_‡K eo iÄKwenxb †Kvl 
†hLv‡b bvB‡Uªv‡R‡bR 
GbRvBg _v‡K| 
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bvB‡Uªv‡Rb  ms‡hvRbKvix bxjvf-meyR †kIjvi D‡jL‡hvM¨ MY¸‡jvi bvg GLv‡b D‡jL 
Kiv n‡jv t 

Heterocystous    Non-heterocystous 

1. Anabaena   1. Oscillatoria 

2. Nostoc   2. Lyngbya 

3. Scytonema   3. Phormidium 

4. Tolypothrix   4. Gloeothece 

5. Calothrix   5. Plectonema 

A¨v‡hvjv mvi 

A¨v‡hvjv GKwU fvmgvb RjR cvbv hv Dò Ges bvwZkx‡Zvò AÂ‡j cvIqv hvq| A¨v‡hvjv 
cyKzi, †Wvev, bvjv, av‡bi Rwg BZ¨vw`‡Z fvmgvb Ae¯’vq wkKo cvwb‡Z Szwj‡q Ae¯’vb 
K‡i| A¨v‡hvjvi ismeyR, †e¸wb meyR A_ev †e¸wb-jvj nq| A¨v‡hvjv mvi gvwU‡Z 
bvB‡Uªv‡R‡bi cwigvY e„w× K‡i| A¨v‡hvjv wb‡R evqygÛj †_‡K bvB‡Uªv‡Rb ms‡hvRb Ki‡Z 
cv‡i bv| A¨v‡hvjvi cvZvi MnŸ‡i Anabaena azollae bvgK bxjvf-meyR †kIjvi GKwU 
cÖRvwZ evm K‡i| †kIjvi G cÖRvwZwU evqygÛj †_‡K gy³ bvB‡Uªv‡Rb ms‡hvRb K‡i 
A¨v‡hvjvi cvZvi MnŸ‡i Rgv iv‡L| A¨v‡hvjv gvwU‡Z cÖ‡qvM Kivi ci ª̀yZ c‡P hvq Ges 
cvZv MnŸ‡i RgvK…Z bvB‡Uªv‡Rb gvwU‡Z mieivn K‡i| bvB‡Uªv‡Rb mieivn QvovI GwU 
DrK…ó gv‡bi meyR mvi wn‡m‡e e¨eüZ nq Ges gvwU‡Z cÖPzi cwigvY ˆRe c`v_© mieivn 
K‡i| A¨v‡hvjvi cÖRvwZ¸‡jvi bvg wb‡æ cÖ`Ë n‡jv t 

1. Azolla caroliniana 

2. Azolla nilotica 

3. Azolla filiculoides 

4. Azolla mexicana 

5. Azolla microphylla  

6. Azolla pinnata 

Azolla pinnata cÖRvwZwU evsjv‡`kmn `w¶b-c~e© Gwkqvq cvIqv hvq| GwU Avgv‡`i †`kx 
cÖRvwZ|  

QÎvK mvi 

QÎvK mvi gvB‡KvivBhv (Mycorrhiza) bv‡g cwiwPZ| eo Rv‡Zi Dw™¢‡`i wkKo Ges 
QÎv‡Ki Abyg~Î (hyphae) wg_‰RweK Ae¯’vq _v‡K Avi GB wg_ˆRweK Ae ’̄vb‡KB 
gvB‡KvivBhv e‡j| gvB‡KvivBhv ỳÕcÖKvi h_v t 
 1| GK‡UvUªwdK (Ectotrophic) I 
 2| Gb‡WvUªwdK (Endotrophic) 
G‡ÛvUªwdK gvB‡KvivBhv‡K Vesicular-arbuscular mycorrhiza ev ms‡¶‡c VAM e‡j| 
GK‡UvUªwdK gvB‡KvivBhvi †¶‡Î QÎvK nvBdv Dw™¢` wkKo †Kv‡li gvSLv‡b AbycÖ‡ek 
K‡i Avi Gb‡WvUªwdK gvB‡KvivBhvi †¶‡Î nvBdv wkKo †Kv‡li Af¨šÍ‡i AbycÖ‡ek K‡i| 
GMvwi‡Kwjm cwiev‡ii AšÍf©‚³ QÎvK GK‡UvgvB‡KvivBhv wn‡m‡e cvBbm&, IUm&, exP, 
†PóbvURvZxq Dw™¢‡`i wkK‡o mn-Ae¯’vb K‡i| Gb‡WvUªwdK gvB‡KvivBhvi †¶‡Î †dvgv 
Ges wcw_qvg QÎvK AwK©Wm& -Gi wkKomn Ae¯’vb K‡i| A‡bK‡¶‡Î GK‡UvUªwdK 
gvB‡KvivBhv‡K evwntUªwdK ev ewntgvB‡KvivBhv Ges Gb‡WvUªwdK gvB‡KvivBhv‡K 
AšÍtUªwdK ev AšÍtgvB‡KvivBhv ejv nq|  
QÎvK gvB‡KvivBhv Qvov †cwbwmwjqvg Ges GmcviwRjvm -Gi AšÍf‚©³ wKQy QÎvK g„wËKvq 
A ª̀eYxq dmdivm‡K `ªexf‚Z K‡i Dw™¢‡`i MÖn‡Yvc‡hvMx K‡i| Gme QÎvK ˆRe A¨vwmW 

Azolla pinnata cÖRvwZwU 

evsjv‡`kmn `w¶b-c e© 
Gwkqvq cvIqv hvq| GwU 
Avgv‡`i †`kx cÖRvwZ| 

eo Rv‡Zi Dw™¢‡`i wkKo 
Ges QÎv‡Ki Abym~Î 
(hyphae) wg_‰RweK 
Ae¯’vq _v‡K Avi GB 
wg_ˆRweK Ae¯’vb‡KB 
gvB‡KvivBhv e‡j| 
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†hgb - diwgK A¨vwmW, A¨vwmwUK A¨vwmW, MvB‡KvwjK ev wdDgvwiK A¨vwmW Drcbœ K‡i 
dmdiv‡mi cÖvc¨Zv evovq| G mKj QÎvK‡KI RxevYy  mvi wn‡m‡e e¨envi Kiv †h‡Z 
cv‡i|  
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cv‡VvËi g j¨vqb 5.1 
1| wkg RvZxq Dw™¢‡`i wkK‡o bwWDj m„wóKvix e¨vK‡Uwiqvi bvg Kx? 
 K)  ivB‡hvwiqvg  M)  G‡hvw¯úwijvg 
 L)  G‡hv‡Uve¨vKUvi  N)  bvB‡Uªve¨vKUvi 
2| †Kvb e¨vK‡Uwiqv Rwg‡Z ˆRe GwmW Drc‡bœi gva¨‡g A`ªebxq dmdivm‡K `ªexf‚Z 

K‡i? 
 K)  G‡hv‡Uve¨vKUvi  M)  wm‡Wv‡gvbvm 
 L)  G‡hvw ’̄wijvg  N)  ivB‡hvweqvg 
3| †kIjv mvi †Kvb RvZxq dm‡j e¨eüZ nq? 
 K)  cvU   M)  Mg 
 L)  avb   N)  AvL 
4| G‡hvjvi †Kvb cÖRvwZwU evsjv‡`‡k cvIqv hvq? 
 K)  Azolla caroliniana M)  Azolla nilotica 
 L) Azolla mexicana N) Azolla pinnata 
5| QÎvK ev gvB‡KvivBhv †Kvb Lv‡`¨vcv`v‡bi cÖvc¨Zv evovq? 
 K)  bvB‡Uªv‡Rb  M)  cUvwkqvg 
 L)  dmdivm  N)  mvjdvi 

�
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cvV 5.2 RxevYy  mv‡ii DcKvwiZv  

G cvV †k‡l Avcwb 

♦ RxevYy  mvi e¨envi K‡i Avgiv Kx DcKvi cvB Zv ej‡Z cvi‡eb|  
♦ RxevYy  mvi gvwUi ¸Yvejxi Ici †h cÖfve †d‡j Zv e¨vL¨v Ki‡Z cvi‡eb| 
♦ RxevYy  mvi e¨env‡i Dw™¢‡`i Kx cwigvY djb e„w×  nq Zv wjL‡Z cvi‡eb|  

Avgiv BwZc ‡e© RxevYy  mvi m¤^‡Ü cwiwPwZ jvf K‡iwQ| RxevYy  mvi cÖavbZ 4 ai‡bi 
nq| †hgb- e¨vK‡Uwiqv, †kIjv, A¨v‡hvjv Ges QÎvK RxevYy mvi| G mKj RxevYy mv‡ii 
DcKvwiZv GKB iKg bq| G‡`i Kvh©KvwiZv wewfbœ ai‡bi| Avgiv GLv‡b wewfbœ RxevYy  
mv‡ii DcKvwiZv Avjv`v Avjv`vfv‡e Av‡jvPbv Ki‡ev|  

e¨vK‡Uwiqv mv‡ii DcKvwiZv  

e¨vK‡Uwiqv RxevYy  mv‡ii g‡a¨ ivB‡Rvweqvg mvi LyeB ¸iæZ¡c~Y©| ZvQvov G‡Rv‡Uve¨vKUvi, 
G‡Rvw¯úwijvg Ges Ab¨ wKQy e¨vK‡Uwiqv g„wËKv De©iZv I dmj Drcv`b e„w×‡Z Ae`vb 
iv‡L|  

• ivB‡Rvweqvg mvi BDwiqv mv‡ii cwie‡Z© e¨envi Kiv nq| G mvi e¨env‡ii d‡j 
†KvbI welv³ ª̀e¨ gvwU‡Z wbM©Z nq bv ev †Kv‡bv cvk¦©-cÖwZwµqv †bB|  

• ivB‡Rvweqvg mvi e¨envi Kivi d‡j cieZx© †h †Kv‡bv dm‡j BDwiqv mvi Kg jv‡M 
A_ev e¨envi Kivi Av‡`Š cÖ‡qvRb nq bv|  

• G mvi e¨env‡ii d‡j wkgRvZxq Dw™¢‡` kZKiv 30-150 fvM AwaK djb cvIqv 
hvq|  

• ivB‡Rvweqvg mvi ivmvqwbK mv‡ii Zyjbvq AZ¨šÍ  m¯Ív| 100 UvKvi ivB‡Rvweqvg 
mvi 800 UvKvi BDwiqv mv‡ii mgZyj¨ KvR K‡i|  

• GUv gvwUi De©iZv e„w× K‡i, bvB‡Uªv‡R‡bi cwigvY evovq|  
• G¨v‡Rv‡Uve¨vKUvi mviI gvwU‡Z bvB‡Uªv‡R‡bi cwigvY e„w× K‡i| ZvQvov 

G¨v‡Rv‡Uve¨vKUvi gvwU‡Z Dw™¢` e„w× Z¡ivwš̂Z Kivi KZK¸‡jv ª̀e¨, †hgb- _vqvwgb, 
ivB‡evd¬vwfb, cvBwiWw·b, wb‡KvwUwbK A¨vwmW Ges c¨vb‡Uv‡_wbK A¨vwmW Ges 
wRev‡iwjb wbM©Z K‡i|  

• RxevYy m„wóKvix QÎv‡Ki nvZ †_‡K Dw™¢`‡K i¶v Kivi e¯‘ G‡Rv‡Uve¨vKUvi mvi n‡Z 
Drcbœ nq|  

• wmD‡Wv‡gvbvm Ges e¨vwmjvm M‡Yi AšÍf‚©³ g„wËKv e¨vK‡Uwiqv g„wËKvq A`ªebxq 
dm‡dU‡K ª̀exf‚Z K‡i Dw™¢‡`i dmdivm cywó‡Z mnvqZv K‡i| G mKj e¨vK‡Uwiqv 
ˆRe A¨vwmW †hgb diwgK A¨vwmW, A¨vwmwUK A¨vwmW, j¨vKwUK A¨vwmW, mvKwmwbK 
A¨vwmW Ges wdDgvwiK A¨vwmW wbM©Z K‡i gvwUi wcGBP Kwg‡q w`‡q dmdivm‡K 
ª̀exf‚Z K‡i| GQvov MÜK `ªexf‚Z Kivi e¨vK‡Uwiqv, †hgb- _v‡qve¨vwmjvm 

mvjwdDwiK A¨vwmW Drcbœ K‡i A ª̀eYxq iKdm‡dU ª̀exf‚Z K‡i Dw™¢‡`i dmdivm 
Avni‡Yi cwigvY e„w× K‡i|  

†kIjv mv‡ii DcKvwiZv  

†kIjvi g‡a¨ bxjvf-meyR †kIjv‡K mvi wnmv‡e e¨envi Kiv nq| wb‡æ bxjvf-meyR †kIjv 
mv‡ii DcKvwiZv Av‡jvPbv Kiv n‡jv t  

• bxjvf-meyR †kIjv mvi gvwUi bvB‡Uªv‡R‡bi cwigvY e„w× K‡i| cÖwZ dmj FZz‡Z G 
mvi cÖwZ †n±i Rwg‡Z 25-30 †KwR bvB‡Uªv‡Rb †hvMvb †`q|  

100 UvKvi ivB‡Rvweqvg 
mvi 800 UvKvi BDwiqv 
mv‡ii mgZyj¨ KvR K‡i| 

cÖwZ dmj FZz‡Z G mvi 
cÖwZ †n±i Rwg‡Z 25-30 
†KwR bvB‡Uªv‡Rb †hvMvb 
†`q| 
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•  A_©‰bwZK w`K †_‡K ivmvqwbK mv‡ii Zyjbvq G mvi e¨envi jvfRbK| cix¶v K‡i 
Rvbv †M‡Q, 30 UvKvi bxjvf-meyR †kIjv 130 UvKvi ivmvqwbK mv‡ii mgZ‚j¨ KvR 
K‡i|  

• bxjvf-meyR †kIjv mvi gvwUi `jv eÜ‡b mnvqZv K‡i gvwUi MVb‡K DbœZ K‡i|  
• G mvi gvwU‡Z ˆRe c`v‡_©i cwigvY e„w× K‡i|  
• G mvi e¨env‡ii d‡j gvwUi cvwb aviY ¶gZv ev‡o|  
• bxjvf-meyR †kIjv mvi mv‡jvK-ms‡køl‡Yi gva¨‡g Aw·‡Rb wbM©Z K‡i gvwUi evqy 

PjvPj e„w× K‡i|  
• G mvi ïay av‡bi Rwg‡Z e¨envi Kiv nq|  GwU e¨env‡ii d‡j av‡bi djb 25-40% 

ev‡o| ZvQvov Dw™¢‡`i e„w× Z¡ivwš̂Z Kivi e¯‘ †hgb,- ni‡gvb, A¨vgvB‡bv A¨vwmW 
wbM©Z K‡i hv avb Mv‡Qi Kzwki msL¨v Ges av‡bi kx‡li ˆ`N¨© evovq|  

• bxjvf-meyR †kIjv mvi jeYv³ gvwU ms‡kvab Ki‡Z cv‡i| fvi‡Z gvwU ms‡kva‡bi 
Kv‡R G mvi e¨eüZ n‡PQ| bxjvf-meyR †kIjvi KZK¸‡jv cÖRvwZ ïay jeYv³ 
gvwU‡Z Rb¥vq Ges bvB‡Uªv‡Rb ms‡hvRb K‡i| bvB‡Uªv‡Rb ms‡hvRb, mv‡jvK-ms‡kølY 
Ges cÖ‡¯^`‡bi Rb¨ G mKj cÖRvwZi GKwU wbw`©ó cwigvY †mvwWqvg `iKvi hv 
jeYv³ gvwU †_‡K AvniY K‡i| d‡j gvwUi †mvwWqv‡gi cwigvY n«vm cvq Ges 
jeYv³Zv K‡g hvq|  

• G mvi f‚wg¶q †iva K‡i|  

• bxjvf-meyR †kIjv mvi cwi‡ek‡K ` l‡bi nvZ †_‡K i¶vi †¶‡Î ¸iæZ¡c~Y©  f‚wgKv 
cvjb K‡i| G mvi e¨env‡i Rwg‡Z ivmvqwbK mvi e¨env‡ii d‡j m„ó welv³Zv `gb 
nq| cwigv‡Yi ZvigZ¨ n‡jI G mvi e¨envi Kivi d‡j †Kv‡bv cvk¦©-cÖwZwµqv †bB 
ev †Kv‡bv welv³Zvi m„wó K‡i bv| ZvQvov †kIjv GK ai‡bi mv‡jvK-ms‡kølYKvix 
¶z ª̀ Dw™¢`| mv‡jvK-ms‡køl‡Yi mgq evqygÛj †_‡K Kve©b-WvB-A·vBW MÖnY K‡i 
cwi‡ek‡K MÖxb nvDm B‡d‡±i nvZ †_‡K i¶v K‡i|  

A¨v‡hvjv mv‡ii DcKvwiZv 

• A¨v‡hvjv g„wËKvi bvB‡Uªv‡R‡bi cwigvY e„w× K‡i| cÖwZ dmj FZz‡Z cÖwZ †n±i 
Rwg‡Z A¨v‡hvjv 100-150 †KwR bvB‡Uªv‡Rb mieivn Ki‡Z cv‡i| A¨v‡hvjv Lye 

ª̀€Z gvwU‡Z bvB‡Uªv‡Rb mieivn Ki‡Z cv‡i | 

• A¨v‡hvjv GKwU DrK…ó gv‡bi meyR mvi wn‡m‡e e¨eüZ nq| A¨v‡hvjv ª̀€Z cPbkxj 

Dw™¢` e‡j meyR mvi wn‡m‡e D‡jL‡hvM¨ Ae`vb ivL‡Z cv‡i|  
• A¨v‡hvjv Rwg‡Z cvwb _vKv Ae¯’vq Rb¥v‡bv nq e‡j Ab¨vb¨ meyR mv‡ii †P‡q myweav 

A‡bK| gvwU †fRv Ae¯’vq ˆaBÂv ev Ab¨ meyR mv‡ii exR ecb m¤¢eci bq|  
• avb Pvl Ges A¨v‡hvjv Rb¥v‡bv GKB Rwg‡Z GKB m‡½ Kiv m¤¢e|  
• A¨v‡hvjv mvi av‡bi Rwg‡Z e¨envi Kiv nq Ges e¨env‡ii d‡j av‡bi djb 25-

40% ev‡o|  

QÎvK mv‡ii DcKvwiZv  

mvi wn‡m‡e e¨eüZ QÎvK gvB‡KvivBhv bv‡g cwiwPZ| QÎvK nvBdv Ges Dw™¢` wkK‡oi 
wg_‰RweK Ae¯’vb‡K gvB‡KvivBhv e‡j| QÎvK ev gvB‡KvivBhv mv‡ii DcKvwiZv m¤̂‡Ü 
wb‡P Av‡jvPbv Kiv n‡jv t  

• QÎv‡Ki wk_ Dw™¢‡`i Lv‡`¨vcv`vb, we‡kl K‡i dmdiv‡mi wiRvifvi wn‡m‡e KvR 
K‡i Ges cÖwZK‚j Ae¯’vq Dw™¢‡`i cÖ‡qvR‡b mieivn K‡i| dmdivm NvUwZ wewkó 
g„wËKvq dmdivm cywó MÖn‡YI QÎvK mvi Ae`vb iv‡L|  

cÖwZ dmj FZz‡Z cÖwZ 
†n±i Rwg‡Z A¨v‡hvjv 
100-150 †KwR 
bvB‡Uªv‡Rb mieivn Ki‡Z 
cv‡i| 
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• gvB‡KvivBhv Dw™¢‡`i wkK‡oi cywó †kvlY Kivi ¶gZv e„w× K‡i hv‡Z Dw™¢` †ewk 
cwigvY Lv‡`¨vcv`vb †kvlY Ki‡Z cv‡i|  

• Dw™¢‡`i wkKo‡K gvwU‡Z Ae¯’vbKvix †ivM m„wóKvix RxevYy, †hgb- QÎvK, 
e¨v‡K‡Uwiqv, †bgv‡UvWm& cÖf…wZi nvZ †_‡K gvB‡KvivBhv i¶v K‡i|  

• gvB‡KvivBhv ebvqb Kivi bvm©vwi‡Z me‡P‡q †ewk Ae`vb iv‡L| 

• gvB‡KvivBhv Dw™¢‡`i †MŠY Dcv`vbmg n we‡kl K‡i, `¯Ív I Kcvi Avni‡Y mnvqZv 
K‡i|  

• G mvi Mv‡Qi †ivM-RxevYy cÖwZ‡iva ¶gZv evovq| 
• GwU Mv‡Qi jeYv³Zv mn¨ ¶gZv evovq|  
• gvB‡KvivBhv wkgRvZxq Mv‡Qi bvB‡Uªv‡Rb ms‡hvRb ¶gZv evovq|  
• g„Zz¨i ci gvB‡KvivBhv ˆRe c`v_© wn‡m‡e KvR K‡i Ges gvwUi ˆRe c`v‡_©i cwigvY 

e„w× K‡i|  
• gvB‡KvivBhv GK Dw™¢` †_‡K Ab¨ Dw™¢‡` mivmwi Kve©b Ges dmdivm ¯’vbvšÍwiZ 

Ki‡Z cv‡i| 
Abywkjb (Activity): Avcbvi GjvKvq Rxevby mvi e¨env‡ii cÖ‡qvRbxqZv hyw³mn e¨vL¨v 
Kiæb| 
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cv‡VvËi g~j¨vqb 5.2 

1| ivB‡hvweqvg mvi e¨env‡i dm‡ji Kx cwigvb djb ev‡o? 
 K)  25-35%  M)  30-150% 
 L)  40-60%  N)  50-100% 
2| †kIjv mvi cÖwZ dmj avZz‡Z †n±i cÖwZ Kx cwigvb bvB‡Uªv‡Rb †hvMvb †`q? 
 K)  10-15 †KwR  M)  25-30 †KwR 
 L)  20-30 †KwR  N)  30-40 †KwR 
3| G‡hvjv mvi cÖwZ dmj avZz‡Z †n±i cÖwZ Kx cwigvb bvB‡Uªv‡Rb mieivn Ki‡Z 

cv‡i? 
 K)  50-100 †KwR  M)  120-200 †KwR 
 L)  100-150 †KwR  N)  200-250 †KwR 
4| G‡hvjv mvi e¨env‡i av‡bi Kx cwigvb djb ev‡o? 
 K)  10-15%  M)  20-30% 
 L)  15-20%  N)  25-40% 
5| ebvqb bvm©vix‡Z †Kvb RvZxq Aby‰RweK mvi †ekx Kvh©Kix? 
 K)  e¨vK‡Uwiqv  M)  G¨v‡hvjv 
 L)  †kIjv   N)  QÎvK ev gvB‡KvivBhv 

�
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cvV 5.3 RxevYy  mvi cÖ ‘̄Z cÖYvwj 

G cvV †k‡l Avcwb 

♦ e¨vK‡Uwiqv mvi cÖ¯‘Z cÖYvwj eY©bv Ki‡Z cvi‡eb| 
♦ †Uª c×wZ, gvV c×wZ Ges cxU c×wZ‡Z †kIjv mvi cÖ¯‘Z cÖYvwj eY©bv Ki‡Z 

cvi‡eb| 
♦ A¨v‡hvjv mvi Drcv`b c×wZ eY©bv Ki‡Z cvi‡eb| 

wewfbœ cÖKvi RxevYy  mv‡ii cÖ ‘̄Z cÖYvwj wewfbœ ai‡bi| Avgiv GLv‡b Avjv`v Avjv`v fv‡e 
RxevYy  mvimgy‡ni cÖ¯‘Z cÖYvwj Av‡jvPbv Kie|  

e¨vK‡Uwiqv mvi cÖ ‘̄Z cÖYvwj 

eZ©gv‡b e¨eüZ RxevYy  mv‡ii g‡a¨ e¨v‡±wiqv mv‡ii e¨envi me©vwaK Ges e¨vcK| Avevi 
e¨v‡±wiqv mv‡ii g‡a¨ GKgvÎ ivB‡Rvweqvg mvi K…lK ch©v‡q e¨eüZ n‡”Q Ges K…wl 
Drcv`‡b D‡jøL‡hvM¨ Ae`vb ivL‡Q| ivB‡Rvweqvg mvi QvovI G‡hv‡Uve¨vKUvi,  
G‡hvw¯úwijvg, dmdivm ev mvjdvi `ªexf‚Z Kiv e¨vK‡Uwiqv‡KI mvi wnmv‡e e¨envi Kiv 
nq Z‡e e¨vcK fv‡e c¨v‡KR AvKv‡i K…lK ch©v‡h G‡`i e¨envi ïiæ nqwb| GLbI G 
mvi¸‡jvi Ici M‡elbv Pj‡Q Ges eZ©gv‡b wk¶v cÖwZôvb ev M‡elbvMv‡i G‡`i e¨envi 
mxwgZ i‡q‡Q|  

ivB‡Rvweqvg mvi Drcv`‡bi Rb¨ AZ¨š  mveavbZv Aej¤̂b Ki‡Z nq e‡j DbœZ gv‡bi 
M‡elbvMvi Qvov K…lK ev gvV ch©v‡q G mvi Drcv`b m¤¢e bv| GLb Avgiv ivB‡Rvweqvg 
mv‡ii Drcv`b cÖYvwj m¤^‡Ü Av‡jvPbv Ki‡ev|  

ivB‡Rvweqvg †÷ªBb wbe©vPb 

ivB‡Rvweqvg †÷ªBb mivmwi bwWDj †_‡K Avjv`v K‡i M‡elbvMv‡i msi¶b A_ev wewfbœ 
M‡elbv ev wk¶v cÖwZôvb †_‡K  msMÖn  Kiv nq| msiw¶Z ev msM„nxZ ivB‡Rvweqvg †÷ªBb 
KZK¸‡jv cix¶vi gva¨‡g wbwðZKiY Kiv nq| cix¶v¸‡jv n‡&PQ t 

• Mªvg ‡÷wbs 
• Ks‡Mv‡iW mn Bó g¨vwbUj AMv‡i Rb¥v‡bv 
• eª‡gv_vBgj eøy mn Bó g¨vwbUj AMv‡i  Rb¥v‡bv  I wcGBP Gi cwieZ©b Ges  
• bwWDj Drcv`‡bi ¶gZv  
wbwðZ †÷ªBb KZK¸†jv ˆewkó¨i Ici wfwË K‡i wbe©vPb Kiv nq| cÖ_gZt wewfbœ g„wËKv 
Ae¯’vq mycvwikK…Z Dw™¢`‡K Kvh©Kix bwWDj ‰Zwi Ki‡Z m¶g n‡Z n‡e| ZvQvov 
Dw™¢`wUi Abycw ’̄wZ‡Z †÷ªBbwUi gvwU‡Z wU‡K _vKvi Ges esk e„w×i ¶gZv _vK‡Z n‡e| 
Ab¨vb¨ ˆewkó¨¸‡jv n‡”Q M‡elbvMv‡i KvjPvi wgwWqv‡Z Rb¥v‡bvi ¶gZv, evn‡K we‡kl 
K‡i cx‡U Rb¥v‡bv Ges wU‡K _vKvi ¶gZv, evjvBbvkK I wc. GBP mnbkxjZv Ges 
†hŠwMK bvB‡Uªv‡R‡bi Dcw¯’wZ‡Z bwWDj Drcv`b ¶gZv|  

eª_ cª¯‘ZKiY  

eª_ cÖ¯‘ZKiY ej‡Z e¨vK‡Uwiqvi Zij KvjPvi cÖ¯‘ZKiY eySvq| cieZx© Kv‡j GB eª_B 
evn‡K cÖ‡ek Kwi‡q mvi cÖ¯‘Z Kiv nq| wbe©vwPZ †÷ªBb †Uó wUD‡ei wfZi  YMA -G 

Rb¥v‡bv nq Ges eo d¬v‡¯‹ Zij wgwWqv‡g ¯’vbvš wiZ K‡i 4 †_‡K 9 w`‡bi Rb¨ Rb¥v‡bv 
nq| G mgq e¨vK‡Uwiqv‡K MYbv Kiv nq| e¨vK‡Uwiqvi msL¨v cÖwZ wgwjwjUv‡i Kgc‡¶ 
106 n‡Z n‡e Z‡e 109-1010 DËg| Gi ci eª‡_i cwigvb e„w×i Rb¨ d¬v¯‹ †_‡K 
dv‡g©›Uv‡i ¯’vbvšÍwiZ Kiv nq (Qwe)| dv‡g©›Uv‡ii wfZ‡i wgwWqvg‡K RxevYygy³ KiviI 
e¨e ’̄v _v‡K| ZvQvov evqyi cÖ‡ek I evwni (Air inlet and outlet), KvjPvi cÖ‡e‡ki c_ 
(inoculation point)  Ges KvjPvi msMÖ‡ni (sampling tap) e¨e ’̄v Av‡Q|  

eZ©gv‡b e¨eüZ RxevYy  
mv‡ii g‡a¨ e¨v‡±wiqv 
mv‡ii e¨envi me©vwaK Ges 
e¨vcK| Avevi e¨v‡±wiqv 
mv‡ii g‡a¨ GKgvÎ 
ivB‡Rvweqvg mvi K…lK 
ch©v‡q e¨eüZ n‡”Q| 

eª‡_ e¨vK‡Uwiqvi msL¨v 
cÖwZ wgwjwjUv‡i Kgc‡¶ 
106 n‡Z n‡e Z‡e 109-
1010 DËg| 
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evnK ev cxU cÖ ‘̄ZKib 

• ivB‡hvweqv‡gi evnK wnmv‡e cxU gvwU e¨eüZ nq| cÖ_‡g cxU u̧ov K‡i 80 †gm 
Pvjbv w`‡q Pvj‡Z n‡e|  

• Gici  kZKiv 2-3   fvM K¨jwmqvg Kve©‡bU wgkv‡Z n‡e|  
• cxU gvwU‡Z kZKiv 10-15 fvM Av ª̀©Zv _v‡K| AwZwi³ 10-15 fvM Av ©̀ªZv cvwb 

†hvM K‡i e„w× Ki‡Z n‡e|  
• A‡Uv‡K¬‡fi gva¨‡g cxU RxevYygy³ Ki‡Z n‡e|  
• RxevYygy³ cxU cwjw_‡bi c¨v‡K‡U fwZ© K‡i gyL eÜ K‡i w`‡Z n‡e|   

ivB‡Rvweqvg mvi ˆZwi 

• RxevYygy³ wmwi‡Äi gva¨‡g cÖwZ 100 Mªvg cxU wewkó cwjw_‡bi c¨v‡K‡U 40 wg: wj: 
ivB‡hvweqv‡gi eª_ cÖ‡ek Kwi‡q wmwiÄ Øviv wQ ª̀K…Z ¯’vbwU eÜ K‡i w`‡Z n‡e|  

• eª_ cÖ‡ek Kivi ci cx‡Ui c¨v‡KU 15 w`‡bi Rb¨ BbwKD‡ek‡b ivL‡Z n‡e Ges 
Gici mvi wnmv‡e e¨envi Ki‡Z n‡e|  

• cx‡U e¨vK‡Uwiqvi cwigvY MYbv K‡i cÖwZ Mªv‡g e¨vK‡Uwiqvi msL¨v 106 Gi AwaK 
_vK‡j mvi DËg bZzev mv‡ii Kvh©KvwiZv MÖnb‡hvM¨ bq|  

†kIjv mvi cÖ ‘̄Z c×wZ 

†kIjvi †kªwYi g‡a¨ GKgvÎ mvqv‡bvdvBwm (Cyanophyceae) †kªwYi AšÍf‚©³ bxjvf-meyR 
†kIjv‡K mvi wnmv‡e e¨envi Kiv nq| GB †kIjv¸‡jv evqzgÛj †_‡K bvB‡Uªv‡Rb 
ms‡hvRb Ki‡Z cv‡i Avi mv‡ii Rb¨ G‡`i GB we‡kl ¸bwU‡KB Kv‡R jvMv‡bv  n‡q‡Q|  
bxjvf-meyR †kIjv mvi cÖ¯‘Z Kiv hw`I gvV ch©v‡q m¤¢e  wKš‘ mvi cÖ¯‘‡Zi Rb¨ ÷vUvi 
KvjPvi ev †kIjvi exR cÖ‡qvRb Ges GUv cÖ_‡g M‡elbvMv‡iB cÖ¯‘Z Ki‡Z nq| Z‡e 
GKevi ‡kIjv mvi cÖ¯‘Z Kivi ci GUvB ÷vUvi KvjPvi ev exR wnmv‡e e¨envi Kiv †h‡Z 
cv‡i| avbx Rwgi gvwU †_‡K bxjvf-meyR †kIjvi cÖRvwZ M‡elbvMv‡i Avjv`v K‡i 
cÖRvwZ¸‡jvi wewfbœ Ae¯’vi †cÖw¶‡Z bvB‡Uªv‡Rb ms‡hvRb Kivi ¶gZv, e„w×i nvi, evjvB 
bvkK mnbkxjZv Ges cÖwZK‚j Ae¯’vq wU‡K _vKvi ¶gZv cix¶v Kiv nq| Gici AwaK 
gvÎvq bvB‡Uªv‡Rb ms‡hvRbKvix, ª̀yZ ea©bkxj Ges †ekx cwigv‡Y cvIqv hvq (Dominant) 
Ggb cÖRvwZ ¸‡jv evQvB K‡i mvi cÖ¯‘‡Zi Rb¨ wbe©vPb Kiv nq| †kIjv mvi cÖ¯‘‡Zi 
A‡bK c×wZ i‡q‡Q| c×wZ¸wj cÖ‡qvRb Abymv‡i Ges my‡hvM myweavi Ici wfwË K‡i 
cwieZ©b Kiv †h‡Z cv‡i| mvaviYZt 3 wU c×wZ‡Z †kIjv mvi cÖ¯‘Z Kiv nq| h_v t 

• †Uª c×wZ 
• gvV c×wZ 
• cxU c×wZ 

†Uª c×wZ 

GB c×wZ‡Z ¯’vqxfv‡e †kIjv mvi cÖ¯‘Z Kiv nq|  

• 2 wg: ˆ`N©¨, 1 wg: cÖ¯’ Ges 0.2 wg: MfxiZv wewkó iw½b †jvnvi cv‡Zi GKwU †Uª 
‰Zwi Ki‡Z n‡e| cÖ‡qvRb‡ev‡a †Uªi AvKvi cwieZ©b Kiv †h‡Z cv‡i (Qwe)|  

 
 
 
 
Qwe 
 
 

†kIjvi †kªwYi g‡a¨ 
GKgvÎ mvqv‡bvdvBwm 
(Cyanophyceae) †kªwYi 
AšÍf‚©³ bxjvf-meyR 
†kIjv‡K mvi wnmv‡e 
e¨envi Kiv nq| GB 
†kIjv¸‡jv evqzgÛj †_‡K 
bvB‡Uªv‡Rb ms‡hvRb Ki‡Z 
cv‡i Avi mv‡ii Rb¨ G‡`i 
GB we‡kl ¸bwU‡KB Kv‡R 
jvMv‡bv  n‡q‡Q| 
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• †UªwU‡Z 8-10 †KwR gvwU †i‡L 70 MÖvg wU.Gm.wc. Ges 2 Mªvg ‡mvwWqvg gwje‡WU 
fvjfv‡e wgkv‡Z n‡e|  

• ¯’vbxq Ae¯’v Ges ev¯žxfe‡bi Ici wfwË K‡i 5-15 †m: wg: cvwb w`‡q †UªwU fwZ© 
K‡i w`‡Z n‡e|  

• gvwUi cÖK…wZ Aè n‡j 100 Mªvg Pyb †hvM K‡i gvwU‡K wbi‡c¶ Ki‡Z n‡e|  
• †cvKv gvK‡oi Avµgb †_‡K i¶v Kivi Rb¨ Kvi‡evdzivb, we.GBP.wm. †Uª cÖwZ 25 

MÖvg e¨envi Kiv †h‡Z cv‡i|  
• gvwU GKUz ¯’vqx nevi ci M‡elbvMvi †_‡K msM„nxZ wbe©vwPZ meyR †kIjvi cÖRvwZ 

†Uªi cvwbi Ici wQwU‡q w`‡Z n‡e| †UªwU †Lvjv RvqMvq †hLv‡b m ‡h©i Av‡jv cÖPzi 
cvIqv hvq ‡mLv‡b †i‡L w`‡Z n‡e|  

• †Uªi cvwbi Ici †kIjv R‡b¥ Ges e„w× cvq| MÖx®§Kv‡j †kIjv ZvovZvwo Rb¥vq Ges 
7 w`‡bi g‡a¨B †gvUv cyiæ¯Í‡ii m„wó K‡i| ev¯úxfe‡bi nvi Lye †ekx n‡j †UªwU 

m¤ú~Y©iƒ‡c †kIjvi ¯Íi Øviv Ave„Z bv nIqv ch©šÍ  gv‡S gv‡S cvwb w`‡Z n‡e|  
• †UªwU ïKv‡Z n‡e hv‡Z Rb¥v‡bv †kIjv gvwUi Dcwifv‡M ïwK‡q hvq|  
• ïKv‡bv †kIjv gvwUi DcwifvM †_‡K †Pu‡Q wb‡q, †iŠ‡ ª̀ ïwK‡q, u̧ov K‡i, cwjw_b 

c¨v‡K‡U fwZ© K‡i ¸`vgRvZ K‡i ivLv nq| GwUB †kIjv mvi hv cÖ‡qvR‡bi mgq 
Rwg‡Z e¨envi Kiv nq|  

• GKevi G †kIjv mvi ‰Zwi Kivi ci cieZx©Kv‡j †kIjv mvi ‰Zwii mgq exR 
wnmv‡e GUvB wQwU‡q w`‡Z nq Ges †Uª cÖwZ 150-200 MÖvg ïK‡bv †kIjv e¨envi Kiv 
nq|  

• †UªwU‡Z cybivq cvwb fwZ© K‡i 150-200 MÖvg ïK‡bv ‡kIjv mvi wQwU‡q w`‡q cybivq 
mvi ‰Zwi Kiv hvq Z‡e Gevi wU.Gm.wc. Ges †mvwWqvg gwje‡WU †hvM Kivi cÖ‡qvRb 
†bB| Gfv‡eB GKB †Uª †_‡K 3-4 evi †kIjv mvi ‰Zwi Kiv †h‡Z cv‡i| Gici 

c bivq bZzbfv‡e gvwU, wU.Gm.wc. Ges †mvwWqvg gwje‡WU w`‡q †kIjv mvi ‰Zwi 
Kiv nq| 

• G c×wZ‡Z GKwU †Uª †_‡K cªwZevi 1.5-2.0 †KwR †kIjv mvi ‰Zwi Kiv m¤¢e|  

cxU c×wZ 

G c×wZ‡Z †kIjv mvi ‰Zwii Rb¨ cÖv_wgK g~jab †ekx cÖ‡qvRb nq bv| m ‡h©i Av‡jv 
cÖPzi cvIqv hvq G ai‡bi GKwU †Lvjv RvqMvq GKwU AMfxi cxU Lbb K‡i cwjw_b kxU 
Øviv Ave„Z Ki‡Z n‡e| cxUwU †Uªi KvR K‡i| Gici GB cx‡U †Uª c×wZ Abymv‡i †kIjv 
mvi ‰Zwi Kiv nq| cx‡Ui AvKvi eo n‡j †m Abycv‡Z gvwU, mvi , KxUbvkK Jla I 
ïK‡bv †kIjv ev †kIjv ex‡Ri cwigvY e„w× K‡i †kIjv mvi ‰Zwi Ki‡Z n‡e|  

gvV c×wZ 

G c×wZ‡Z e¨vcK nv‡i cÖPzi cwigvb †kIjv mvi ‰Zwi Kiv n‡q _v‡K|  

• †Lvjv RvqMvq GKwU ¯’vb wbe©vPb K‡i Pvl K‡i Kv`v Ki‡Z n‡e|  
• 40 eM© wg: AvqZb wewkó Rwgi Pvwiw`‡K euva w`‡q 3 †m: wg: MfxiZvq cvwb w`‡q 

†mP w`‡Z n‡e| cÖ‡qvRb †ev‡a Nb Nb †mP w`‡q cvwbi G MfxiZv wVK ivL‡Z n‡e|  
• gvwUi cÖK…wZ Aè n‡j 4 †KwR Pzb cÖ‡qvM Ki‡Z n‡e|  
• 0.75 †KwR wU.Gm.wc Ges 250 MÖvg Kvi‡evdzivb A_ev dzivWvb cÖ‡qvM Ki‡Z n‡e|  
•  cvwbi Dcwifv‡M 5 †KwR ïK‡bv †kIjv wQwU‡q w`‡Z n‡e|  

• †kIjv wQwU‡q †`Iqvi ci Kv`vgvwU‡Z 2 mßv‡ni g‡a¨B we¯ v‡ii gva¨‡g cyiæ meyR 
e‡Y©i ¯Í‡ii m„wó K‡i| †e‡j Ges †e‡j †`v-Auvk gvwU‡Z 3-4 mßvn mgq jv‡M|  

c×wZ‡Z GKwU †Uª †_‡K 
cªwZevi 1.5-2.0 †KwR 
†kIjv mvi ‰Zwi Kiv 
m¤¢e| 
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•  we¯Í…Z nIqvi ci cvwb‡Z fvmgvb Ae¯’vq _vKv †kIjv¸‡jv msMÖn K‡i avb gvovB‡qi 

†g‡Si Ici †i‡L m h©Zv‡ci Øviv ïwK‡q wb‡Z n‡e| Rwgi cvwb ev¯úxfe‡bi gva¨‡g 
ïwK‡q †M‡j gvwUi Dcwifv‡Mi †kIjv¸wj †Pu‡QI msMÖn Kiv †h‡Z cv‡i| msM„nxZ 

†kIjv¸‡jv u̧ov K‡i e¯ vq ¸`vgRvZ K‡i ivL‡Z n‡e| cÖ‡qvRb‡ev‡a cieZx© av‡bi 
Rwg‡Z G †kIjv mvi e¨envi Ki‡Z n‡e|  

A¨v‡hvjv mvi cÖ¯‘Z c×wZ 

mviv we‡k¦ A¨v‡hvjvi †gvU 6wU cÖRvwZ i‡q‡Q| Gi g‡a¨ Gwkqv‡Z Ae¯’vbKvix cÖRvwZwU 

n‡ŽQ Azolla pinnata| G cÖRvwZwU mdjZvi mv‡_ Rb¥v‡bvi Rb¨ Mo Av ©̀ªZv kZKiv 80 
†_‡K 90 Ges ZvcgvÎv 20-30 wWwMÖ †mjwmqvm Dc‡hvMx| AwZ Aí ZvcgvÎvq we‡kl 
K‡i 5 wWwMÖ †mjwmqv‡mi KvQvKvwQ evwn‡ii cÖRvwZ A. filiculoides Ges 30 wWwMÖ 
†mjwmqv‡mi †ekx ZvcgvÎvq A. mexicana Rb¥v‡bv m¤¢e n‡Z cv‡i Z‡e AwZ D”P Ges 
AwZ Aí ZvcgvÎv wewkó cÖRvwZ¸‡jv wbR¯^ †`‡k Rb¥v‡bv m‡e©vËg| Avgiv A. pinnata 
‰Zwi c×wZ m¤̂‡Ü Av‡jvPbv Ki‡ev|  
A¨v‡hvjv mvi ‰Zwi ej‡Z eySvq mycwiKwíZ Dcv‡q mywbw`©ó c×wZ‡Z A¨v‡hvjv cÖRvwZi 

ª̀€Z e„w× Avi GB `ªyZ e„w×i Rb¨ gvV bvm©vix _vKv Avek¨K| wewfbœ cÖKvi gvV bvm©vix ‰Zwi 
Kiv †h‡Z cv‡i Z‡e Zv wbf©i K‡i cvwbi cÖvc¨Zv Ges e¨e¯’vcbvi Ici| A¨v‡hvjv mvi 
‰Zwii Rb¨ wewfbœ cÖKvi gvV bvm©vix¸‡jv n‡”Q t 

• AvMvQvgy³ cÖvK…wZK cyKzi  
• 1 wgUvi Mfxi cvwb wewkó j¤̂v miæ bvjv  
•  5 †m: wg: Mfxi cvwb wewkó ¶z ª̀ cøU Ges  
•  cvwbi bvjv Øviv †ewóZ †eW †hLv‡b cvwb Py‡q Av‡m|  
wewfbœ RvqMv †_‡K msM„nxZ A¨v‡hvjv cÖRvwZ¸‡jv cvwbi Dcwifv‡M cÖwZ eM©wgUv‡i Aa© 
†KwR cwigvb cÖ‡qvM Kiv nq| 

bvm©vix‡Z A¨v‡hvjv ‰Zwi 

• 20 wg: 16 wg: AvqZb wewkó GK LÛ Rwg avb Drcv`‡bi Rb¨ †hfv‡e ‰Zwi Kiv nq 
†mfv‡e ‰Zwi Ki‡Z n‡e|  

• euva Øviv RwgwU‡K 20,40,80 Ges 160 eM© wgUv‡ii ¶z ª̀ ¶z ª̀ cø‡U wef³ Ki‡Z n‡e|  
 
 
 
 
Qwe 
 
 
 

• 5-10 †m: wg: cvwb w`‡q 20 eM©wgUv‡ii †QvU cøUwU (A) cvweZ Ki‡Z n‡e|  
• bgybv A¨v‡hvjv cÖRvwZ¸‡jv‡K kZKiv 0.02 fvM dzivWv‡bi ª̀e‡b mvivivZ Wzwe‡q 

ivL‡Z n‡e hv‡Z cieZx©Kv‡j evjvB (pest) Øviv AvµvšÍ  bv nq|  
• cvwbi Ici 100 Mªvg wU.Gm.wc cÖ‡qvM Ki‡Z n‡e|  

• 4 Mªvg ZvRv bgybv A¨v‡hvjv cwbi Ici wQwU‡q w`‡Z n‡e| GK mßvn ci cvwbi mg¯  
DcwifvM A¨v‡hvjvi g¨vU Øviv Ave„Z n‡q hv‡e|  

A¨v‡hvjv mvi ‰Zwi ej‡Z 
eySvq mycwiKwíZ Dcv‡q 
mywbw ©̀ó c×wZ‡Z A¨v‡hvjv 
cÖRvwZi ª̀yZ e„w×| 

mviv we‡k¦ A¨v‡hvjvi †gvU 
6wU cÖRvwZ i‡q‡Q| Gi 
g‡a¨ Gwkqv‡Z Ae¯’vbKvix 
cÖRvwZwU n‡”Q Azolla 

pinnata| 
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• cÖ_g cUwUi (A) jvMvjvwM 20 eM©wgUv‡ii wØZxq cøUwU‡Z (B) mgcwigvY mvi cÖ‡qvM 
K‡i GKBfv‡e †mP w`‡q cøvweZ Ki‡Z n‡e| 

• †QvU cøU ỳÕwUi (A Ges B) gvSLv‡b euvawUi cÖvq 1 wg: †f‡½ w`‡Z n‡e hv‡Z 

A¨v‡hvjv bZzb cø‡U P‡j hvq| Gici GK mßv‡ni g‡a¨B Dfq cUB A¨v‡hvjv Øviv 
Ave„Z n‡q hv‡e|  

• Gici †QvU cøU ỳÕwUi cv‡k¦©i 40 eM©wgUv‡ii (C ) cUwU‡Z †mP Ges mvi cÖ‡qvM K‡i 
‰Zwi Ki‡Z n‡e| G cø‡U wØ¸Y cwigvY mvi (200 MÖvg) w`‡Z n‡e| 

• cÖ_g ỳÕwU ¶z ª̀ cø‡Ui (A Ges B) c‡ii 40 eM© wgUv‡ii cUwUi  (C) gvSLv‡bi 

As‡ki euva Ly‡j w`‡Z n‡e| GK mßv‡ni g‡a¨B A¨v‡hvjv‡Z cUwU f‡i hv‡e|  
• GKBfv‡e 80 eM© wgUv‡ii (D) cøUwU †mP I mvi w`‡q (400 Mªvg) ‰Zix Kivi ci 

c e©eZx© cø‡Ui m‡½ hy³ K‡i w`‡Z n‡e| GK mßv‡ni g‡a¨ cøUwU A¨v‡hvjv Øviv Ave„Z 
n‡q hv‡e|  

• †k‡li 160 eM©wgUv‡ii cUwU‡Z (E) 800 MÖvg wU.Gm.wc. cÖ‡qvM Ki‡Z n‡e Ges 
GKB c×wZ AbymiY Ki‡Z n‡e| Gfv‡e 4 mßvn ci 320 eM©wgUv‡ii GKwU Rwgi 

cvwb A¨v‡hvjv Øviv c Y©fv‡e Ave„Z n‡q hv‡e|  
G c×wZ‡Z A¨v‡hvjv e„w×i Rb¨ AvMvQv `gb Ges cÖ‡qvR‡b AwZwi³ evjvBbvkK 
e¨env‡ii w`‡K †Lqvj ivL‡Z n‡e|  

cÖPzi cwigvY A¨v‡hvjv Drcv`b 

cÖPzi cwigvb A¨v‡hvjv Drcv`b ïiæ Kivi mgq av‡bi Pviv  †ivc‡bi mg‡qi Ici wbf©i 
K‡i| Ryb gv‡mi †k‡li w`‡K av‡bi Pviv †ivcb Ki‡j †g gv‡mi gvSvgvwS A¨v‡hvjv 
Drcv`b ïiæ Ki‡Z n‡e| evZv‡mi †eM ev cvwbi †XD‡qi Kvi‡Y A¨v‡hvjv A‡bK mgq 
cø‡Ui GK w`‡K ev GK †Kvbvq ¯‘cxK…Z nq hvi d‡j A¨v‡hvjvi e„w× K‡g hvq| GRb¨ 
A¨v‡hvjv Drcv`‡bi Rb¨ eo cøU e¨envi Kiv DwPZ bq| 200 eM© wgUv‡ii †ekx Rwg‡Z 
A¨v‡hvjv Drcv`b Ki‡j c&‡e©vjøwLZ c×wZ AbymiY KivB †kªq| gv‡V cÖPzi cwigvY 
A¨v‡hvjv Drcv`b c×wZ m¤̂‡Ü Gevi Avgviv Av‡jvPbv KiwQ|  

• GKwU Aa© †n±i (100 wg:× 50wg:) Rwg wbe©vPb K‡i j¤^vjw¤^ I AvovAvwofv‡e Pvl 
Ki‡Z n‡e| 

• 5-10 †m: wg: cvwbi MfxiZvq nvjKv †mP w`‡q cÖwZ eM© wgUv‡i 5 MÖvg nv‡i wU. Gm. 
wc. mvi cÖ‡qvM Ki‡Z n‡e| mgcwigvY dmdivm mieiv‡ni j‡¶¨ Rwg‡Z ˆRe mviI 
cÖ‡qvM Kiv †h‡Z cv‡i|  

• nvjKv eybU wewkó Rwg ev cUvwkqvg NvUwZ wewkó Rwg‡Z cÖwZ eM©wgUv‡i 1 MÖvg nv‡i 
Gg.wc. mvi cÖ‡qvM Ki‡Z n‡e | 

•  RwgwU‡Z cÖwZ eM©wgUv‡i Aa© †KwR nv‡i A¨v‡hvjv cÖ‡qvM K‡i RwgwU AvMvQv gy³ 
ivL‡Z n‡e Ges cÖ‡qvR‡b evjBbvkK cÖ‡qvM Ki‡Z n‡e|  

• cvwb mieiv‡ni NvUwZ _vK‡j Ab¨ c×wZ‡Z Rwgi GK cv‡k¦© A_ev Dfq c‡k¦© cvwbi 
bvjv‡Z A¨v‡hvjv Rb¥vq|  

• A¨v‡hvjv Rb¥v‡bv Z¡ivwš̂Z Kivi Rb¨ ev‡uki eªvk w`‡q mveav‡b †b‡o w`‡Z n‡e Z‡e  
G‡Ki AwaK ¯Í‡i A¨v‡hvjv Rb¥v‡bv nq bv KviY Gi d‡j bx‡Pi ¯Í‡ii A¨v‡hvjv c‡P 
hvq|  

• fvjfv‡e A¨v‡hvjv Rb¥v‡bvi Rb¨ m ‡h©i Av‡jv cÖ‡qvRb wKš‘ †ekx Av‡jv ¶wZKi| 
kZKiv 50 fvM Av‡jv A¨v‡hvjv Rb¥v‡bvi Rb¨ DËg ZvB cÖvK…wZK fv‡e Qvqvhy³ ¯’v‡b 

fvjfv‡e A¨v‡hvjv Rb¥v‡bvi 

Rb¨ m ‡h©i Av‡jv cÖ‡qvRb 
wKš‘ †ekx Av‡jv ¶wZKi| 

†QvU c‡Ui Ici K…wÎg 
Dcv‡q Lo w`‡q Qvqvi 
e¨e¯’v Ki‡j A¨v‡hvjv fvj 
Rb¥vq| 
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A¨v‡hvjv fvj Rb¥vq| †QvU c‡Ui Ici K…wÎg Dcv‡q Lo w`‡q Qvqvi e¨e¯’v Ki‡j 
A¨v‡hvjv fvj Rb¥vq|  

• evu‡ki dvwj w`‡q mveavbZvi mwnZ A¨v‡hvjv cvwbi Ici †V‡j GK ‡KvYvq Rgv K‡i 
L‡oi Szwo‡Z msMÖn Ki‡Z n‡e Ges cÖ‡qvRbvbyhvqx Rwg‡Z e¨envi Ki‡Z n‡e|  

QÎvK ev gvB‡KvivBhv mvi cÖ ‘̄Z c×wZt 

QÎvK ev gvB‡KvivBhv mvi K…lK ev gvV ch©v‡q GLbI e¨envi ïiæ nq bvB| G mv‡ii 
cÖ¯‘Z c×wZi Ici c„w_exi wewfbœ †`‡k e¨vcK M‡elYv Pj‡Q| eZ©gv‡b ïaygvÎ wk¶v 
cÖwZôvb ev M‡elbvMv‡iB G mvi cÖ¯‘Z Kiv n‡”Q Ges M‡elYvgyjKfv‡e e¨envi Kiv n‡”Q 
|  
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cv‡VvËi g~j¨vqb 5.3 

1| eª_ KvjPv‡i e¨vK‡Uvwiqvi b b¨Zg msL¨v KZ _vK‡Z nq? 
 K)  103   M)  105 
 L)  104   N)  106 
2| cxU ¸ov K‡i Kx ai‡bi Pvjbv w`‡q Pvj‡Z nq? 
 K)  10 †gm  M)  80 †gm 
 L)  40 †gm  N)  100 †gm 
3| †kIjv mvi ˆZivx Ki‡Z †Kvb ivmvqwbK mvi e¨envi Kiv nq? 
 K)  BDwiqv   M)  Gg wc 
 L)  wU Gm wc  N)  wRcmvg 
4| G‡hvjv Drcv`‡b Kx ai‡bi ivmvqwbK mvi e¨envi Kiv nq? 
 K)  BDwiqv   M)  Gg wc 
 L)  wU Gm wc  N)  wRcmvg 
5| Azolla pinnata Rb¥v‡bvi Rb¨ KZ ZvcgvÎv Dc‡hvMx? 
 K)  10-15°C  M)  20-30°C 
 L)  15-20 °C  N)  30-40°C 
 

�
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cvV 5.4 A¨vw±‡f‡UW K‡¤úv÷ 

G cvV †k‡l Avcwb  

♦  A¨vw±‡f‡UW K‡¤úv÷ Kx Zv ej‡Z cvi‡eb| 
♦  A¨vw±‡f‡UW K‡¤úv‡ó e¨eüZ AYyRxe¸‡jvi bvg ej‡Z cvi‡eb| 

K‡¤úv÷ ‰Zwii Rb¨ ª̀e¨vw` ¯̂vfvweKfv‡e cP‡Z †ek mgq jv‡M| cÖK…wZ‡Z Ae¯’vbiZ 
AYyRxe †hgb e¨vK‡Uwiqv, QÎvK Ges G¨vKwU‡bvgvBwmUm K‡¤úv‡ói Rb¨ e¨eüZ ª̀e¨vw` 
cwP‡q K‡¤úv÷ ‰Zwi K‡i| K‡¤úv‡ói Rb¨ e¨eüZ ª̀e¨vw`i cPb wµqv Z¡ivwš̂Z Kivi Rb¨ 

K‡¤žv÷ ‰Zwii Mv`v ev M‡Z© M‡elYvMv‡i KvjPviK…Z AYyRxe †hvM K‡i †`qv nq hvi d‡j  

Lye Aí mg‡q ª̀e¨vw` c‡P hvq Ges K‡¤úv÷ ‰Zwi nq| Gfv‡e ‰Zwi K‡¤žv÷‡K 

A¨vw±‡f‡UW K‡¤žv÷ e‡j| G K‡¤úv÷ ‰Zwii Kv‡R e¨eüZ AYyRx‡ei mbv³KiY Ges 
KvjPvi Kivi Rb¨ DbœZgv‡bi M‡elYvMvi cÖ‡qvRb| ZvB wk¶v cÖwZôvb ev M‡elYvMvi 

Qvov K…lK ch©v‡q ev MÖvgvÂ‡j G c×wZ‡Z K‡¤žv÷ ‰Zwi m¤¢eci bq| evsjv‡`kmn we‡k¦i 
A‡bK †`‡k A¨vw±‡f‡UW K‡¤úv÷ Gi Ici M‡elYv Pj‡Q| fvi‡Zi K…wl M‡elYv 
BbwówUD‡U (IARI) A¨vw±‡f‡UW K‡¤úv‡ói Ici e¨vcK M‡elYv Pj‡Q Ges Avkvbyiƒc dj 
cvIqv hv‡”Q| K…lK ch©v‡q e¨vcKfv‡e GLbI A¨vw±‡f‡UW K‡¤úv÷ Gi e¨envi ïiæ nq 
bvB| 

A¨vw±‡f‡UW K‡¤žv÷ ‰Zwii Rb¨ †mjy‡jvR fv½‡Z cv‡i cÖK…wZ‡Z Ae¯’vbKvix G ai‡bi  
AYyRxe¸‡jv‡K e¨envi Kiv nq| G RvZxq AYyRxe¸‡jv‡K Bs‡iRx‡Z Cellulolytic 
micro-organisms ejv nq| †hme Cellulolytic micro-organisms A¨vw±‡f‡UW 

K‡¤žv÷ ‰Zwii Rb¨ e¨eüZ †m¸‡jv n‡jv - 
 e¨vK‡Uwiqv   : Cellulomonas, Clostridium 
 QÎvK    : Chaetomium,  Trichoderma 
 Gw±‡bvgvBwmUm  :  Nocardia, Streptomyces 

Cellulolytic micro-organisms ¸‡jv Cellulase GbRvBg Drcbœ K‡i hv †mjy‡jvR 
fv½‡Z mnvqZv K‡i | A¨vw±‡f‡UW K‡¤úv÷ ‰Zwii Kv‡R e¨eüZ AYyRxe¸‡jv cPb wµqv 
Z¡ivwš̂Z Kiv QvovI K‡¤úv‡ói IRb, wnDwgK Gwm‡Wi cwigvY Ges Kve©b bvB‡Uªv‡R‡bi 
AbycvZ cwieZ©b K‡i hv‡Z A¨vw±‡f‡UW K‡¤úv÷ e¨env‡i mvaviY K‡¤úv‡ói †P‡q †ekx 
jvfevb nIqv hvq| 

K‡¤žv‡ói Rb¨ e¨eüZ 
ª̀e¨vw`i cPb wµqv Z¡ivwš^Z 
Kivi Rb¨ K‡¤úv÷ ‰Zwii 
Mv`v ev M‡Z© M‡elYvMv‡i 
KvjPviK…Z AYyRxe †hvM 
K‡i †`qv nq hvi d‡j  Lye 
Aí mg‡q `ªe¨vw` c‡P hvq 
Ges K‡¤úv÷ ‰Zwi nq| 
Gfv‡e ‰Zwi K‡¤úv÷‡K 
A¨vw±‡f‡UW K‡¤úv÷ e‡j| 

Cellulolytic micro-

organisms ¸‡jv 

Cellulase GbRvBg Drcbœ 
K‡i hv †mjy‡jvR fv½‡Z 

mnvqZv K‡i | 
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cv‡VvËi g j¨vqb 5.4 
1| Gw±‡f‡UW K‡¤úv÷ ‰Zwii Rb¨ †Kvb e¨vK‡Uwiqv‡K e¨envi Kiv nq? 
 K)  ivB‡hvweqvg  M)  K¬mwUªwWqvg 
 L)  G‡hv‡Uve¨vKUvi  N)  wm‡Wv‡gvbvm 

2| Gw±‡f‡UW K‡¤žv‡ó QÎv‡Ki †Kvb cÖRvwZ e¨envi Kiv nq? 
 K)  †cwbwmwjqvg  M)  GmcviwRjvm 
 L)  UªvB‡KvWvigv  N)  wcw_qvg 
3| Gw±‡f‡UW K‡¤úv‡÷ e¨eüZ AbyRxe¸wj †Kvb GbRvBg Drcbœ K‡i? 
 K)  †mjy‡jvR  M)  nvB‡Wªv‡R‡bR 
 L)  bvB‡Uªv‡R‡bR  N)  Aw·‡R‡bR 
4| Gw±‡f‡UW K‡¤úv‡÷ †Kvb RvZxq AbyRxe e¨eüZ nq bv? 
 K)  e¨vK‡Uwiqv  M)  QÎvK 
 L)  †kIjv   N)  Gw±‡bvgvBwmUm 
 

�
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e¨envwiK 

cvV 5.5 RxevYy  mvi cwiwPwZ 

G cvV †k‡l Avcwb 

♦ wewfbœ cÖKvi RxevYy  mvi kbv³ Ki‡Z cvi‡eb| 

RxevYy mvi cwiwPwZi Rb¨ wk¶v ev M‡elYv cÖwZôvb †_‡K bgybv msMÖn Ki‡Z n‡e | RxevYy  
mv‡ii g‡a¨ GKgvÎ ivB‡Rvweqvg mviB evwYwR¨K wfwË‡Z cÖ ‘̄Z n‡”Q Ges K…lK ev gvV 
ch©v‡q e¨vcK nv‡i e¨eüZ n‡”Q | †kIjv mviI we‡k¦i avb Drcv`bKvix †`‡k e¨eüZ 
n‡”Q Z‡e Avgv‡`i †`‡k GLbI G mv‡ii e¨envi K…lK ev gvV ch©v‡q ïiæ nq bvB | G 
mv‡ii Ici e¨vcK M‡elYv Pj‡Q Ges kxNªB  e¨envi ïiæ n‡e | A¨v‡hvjv mvi †Wvev bvjv 
ev cyKzi †_‡K msMÖn K‡i cÖPzi cwigv‡Y we‡kl Dcv‡q cÖ¯‘Z K‡i mvi wnmv‡e e¨envi Kiv 
nq | QÎvK ev  gvB‡KvivBvRvi GLbI mvi wnmv‡e e¨envi ïiæ nq bvB ev bgybv msMÖn Kiv 
m¤¢eci bq | 

ivB‡Rvweqvg mv‡ii GKwU bgybv c¨v‡KU msMÖn K‡i evwn¨K ¸bvejx cix¶v Ki€b| 

• G mvi cwjw_b c¨v‡K‡U gyL e›a Ae ’̄vq _v‡K| c¨v‡KU †Lvjvi ci e¨envi bv Ki‡j 

G mvi m‡½ m‡½B Ab¨ RxevYy Øviv Avµvš  nq Ges Gi Kvh©KvwiZv bó nq| 
• ivB‡Rvweqvg e¨vK‡Uwiqv cxU gvwUi evn‡K _v‡K e‡j c¨v‡K‡U ïay cxU gvwU †`Lv 

hvq| e¨vK‡Uwiqv Lvwj †Pv‡L †`Lv hvq bv| 
• e¨envi Kivi mgq evwn¨K ¸bvejx cix¶v Kiv †h‡Z cv‡i| GwU Nb Kvj e‡Y©i, 

f‚lf‚‡l Ges k³ bq| †KvbI MÜ bvB| cxU gvwU‡K †f‡½ u̧ov K‡i e¨vK‡Uwiqvi 
Zij KvjPvi cÖ‡ek Kwi‡q mvi ‰Zwi nq  e‡j G mv‡ii cwiwPwZi †¶‡Î g~jZt cxU 
gvwUi cwiwPwZ eySvq| 

†kIjv mviI cwjw_b c¨v‡K‡U gyL eÜ Ae¯’vq cvIqv hvq| we‡kl cÖwµqvq cÖ¯‘Z ïKbv 
bxjvf-meyR †kIjv ev gvwUmn bxjvf-meyR †kIjv u̧ov K‡i c¨v‡K‡U ivLv nq| gvwU u̧ovi 
wfZi †kIjv mbv³ Kiv m¤¢eci bvI n‡Z cv‡i| A‡bK mgq ïaygvÎ bxjvf-meyR †kIjv 
u̧ov K‡i cwjw_b c¨v‡K‡U fwZ© K‡i ivLv nq| Rwg‡Z cÖ‡qvM Kivi ci †kIjv Rb¥vq Ges 

evqygÛ‡ji gy³ bvB‡Uªv‡Rb ms‡hvRb K‡i| Lvwj †Pv‡L bxjvf-meyR †kIjv kbv³ Kiv hvq 
bv| Abyex¶b h‡š¿i mvnv‡h¨ G †kIjv‡K mbv³ Kiv nq| 
A¨v‡hvjv cP‡bi ci mvi ‰Zwi n‡j mbv³ Kiv m¤¢e bv| ZvB A¨v‡hvjv mvi cwiwPwZ A_© 
A¨v‡hvjv Dw™¢‡`i cwiwPwZ eySvq| A¨v‡hvjv GKwU fvmgvb RjR cvbv hv cyKzi, †Wvev, bvjv 
ev av‡bi Rwg‡Z fvmgvb Ae¯’vq wkKo Szwj‡q Ae¯’vb K‡i| A¨v‡hvjvi is meyR, †e¸bx-
meyR A_ev †e¸bx-jvj nq| 

RxevYy  mv‡ii g‡a¨ GKgvÎ 
ivB‡Rvweqvg mviB 
evwYwR¨K wfwË‡Z cÖ¯‘Z 

n‡ŽQ Ges K…lK ev gvV 
ch©v‡q e¨vcK nv‡i e¨eüZ 

n‡ŽQ | 
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e¨envwiK 

cvV 5.6 K‡¤žv÷ ˆZwi 

G cvV †k‡l Avcwb  

• K‡¤žv÷ ˆZwii c×wZ eY©bv Ki‡Z cvi‡eb| 
• wb‡R K‡¤úv÷ ˆZwi Ki‡Z cvi‡eb| 

K‡¤úv÷ ‰Zwii Rb¨ A‡bK¸‡jv c×wZ Av‡Q Z‡e G¸‡jvi g jbxwZ nÕ†jv G D‡Ï‡k¨ 
e¨eüZ ª̀e¨¸‡jv ¯Í‡i ¯Í‡i mvwR‡q mywbw ©̀ó cš’vq cPv‡bv nq| evsjv‡`‡k mPivPi e¨eüZ 
Ges RbwcÖq 2wU c×wZ GLv‡b Av‡jvPbv Kiv n‡”Q | 
1. MZ© c×wZ 

Kv‡Ri avc 

•  K‡¤žv÷ ˆZwii Rb¨ evoxi wbKU DuPz RvqMvq †hLv‡b e„wói cvwb R‡g _v‡K bv ev 

cvwb Mwo‡q hvq bv G ai‡Yi GKwU ’̄vb wbe©vPb Ki€b| 
• wbe©vwPZ ¯’vbwU‡Z 1.54 wg: ˆ`N¨©, 0.75 wg: PIov Ges 0.5 wg: MfxiZv wewkó GKwU 

MZ© ‰Zwi Kiæb|  
• M‡Z©i Zjv I Pvi cvk¦© fvjfv‡e †j‡c wbb Ges Lo wewQ‡q w`b|  
• evoxi  cÖwZw`‡bi AveR©bv M‡Z© Rgv Kiæb| AveR©bv j¤̂v n‡j †hgb- Lo, bvov, 

Avbvi‡mi †Lvmv, B¶zi cvZv/ †Qveov cÖf…wZ †K‡U UzK‡iv UzK‡iv Kiæb| Avi AveR©bv 
k³ n‡j †hgb- nvo, gv‡Qi KuvUv, wW‡gi †Lvmv BZ¨vw` u̧ov K‡i wbb| UzK‡iv Kiv, 
u̧ov Kiv ev Ab¨vb¨ AveR©bv M‡Z© fwZ© K‡i cvwb ev †Mv-P‚bv w`‡q wfwR‡q w`b| G‡Z 

cPbwµqv Z¡ivwš̂Z nq|  

• MZ©wU‡Z 8-10 †m: wg: DuPz AveR©bvi ¯ i ‰Zix n‡j 1 gy‡Vv BDwiqv I 1 gy‡Vv wU. 
Gm. wc. mvi wQwU‡q w`b|  

• MZ©wU f‡i hvIqvi ci Dc‡ii w`‡K gvSLv‡b mvgvb¨ DuPz K‡i Xvjy Kiæb|  
• †Mvei wgwkªZ cwj ev †`v-Avuk gvwUi cÖ‡jc w`‡q MZ©wU †X‡K w`b|  
• gv‡S gv‡S †Lqvj Kiæb| hw` wUc w`‡j u̧ov nq Avi a~mi eY© avib K‡i Zvn‡jB 

†¶‡Z e¨env‡ii Dc‡hvMx n‡q‡Q e‡j a‡i wbb|  
• GKwU MZ© f‡i †M‡j GKB fv‡e Avi GKwU MZ© ˆZwi K‡i K‡¤úv÷ ˆZwi Kiæb|  

2. Mv`v c×wZ 

Kv‡Ri avc : 

• K‡¤úv÷ ˆZwii Rb¨ GKwU DuPz ¯’vb wbe©vPb K‡i ¯’vbwUi Ici Pvjv w`b| Pvjv †`Iqv 
m¤¢e bv n‡j Mv‡Qi Qvqvi bx‡PI Avcwb G c×wZ‡Z K‡¤úv÷ ‰Zwi Ki‡Z cvi‡eb| 

• 3 wg: ˆ`N¨©, 1.25 wg: cÖ¯’ Ges 1.25 wg: MfxiZv wewkó GKwU DuPz Mv`v ‰Zwi Kiæb|  
• cÖ_‡g ZvRv ev meyR AveR©bv ïwK‡q wbb| Gici UzKiv Kiv ev u̧ov Kiv AveR©bvi 

mv‡_ wgwk‡q 15 †m: wg: Gi GKwU ¯Íi  ‰Zix Kiæb|  
• ¯Í‡ii Ici 200 Mªvg BDwiqv I 200 Mªvg wU.Gm.wc wQwU‡q w`b| Gici cwj ev †`v-

Auvk gvwUi mv‡_ †Mvei wgwkªZ K‡i 2.5-5.0 †m: wg: Gi cÖ‡jc w`b|  

• Mv`vwUi B”PZv 1.25 wgUvi bv nIqv ch©šÍ  GKB fv‡e 15 †m: cyiæ AveR©bvi ¯Íi 
mvwR‡q cybivq BDwiqv Ges wU.Gm.wc. wQwU‡q †Mvei wgwkªZ gvwU w`‡q Ave„Z Kiæb|  

• Mv`vq e„wói cvwb †hb bv Xz‡K †mw`‡K j¶¨ ivLyb|  

hw` wUc w`‡j u̧ov nq Avi 
a~mi eY© avib K‡i Zvn‡jB 
†¶‡Z e¨env‡ii Dc‡hvMx 
n‡q‡Q e‡j a‡i wbb| 
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• Mv`v †hb ïwK‡q bv hvq †mw`‡KI †Lqvj ivLyb| 
• Mv`v ‰Zwi Kivi 7 w`b ci Mv`vi gvSLv‡b GKwU k³ KvwV XzwK‡q Mv`vwU AwZwi³ 

wfRv ev ïKbv wKbv cix¶v Kiæb| Mv`v AwZwi³ wfRv _vK‡j KvwV w`‡q Mv`vi 
Dcwifv‡M gv‡S gv‡S wQ ª̀ Kiæb hv‡Z wfZ‡i evZvm cÖ‡ek K‡i| ỳB wZb w`b ci 
wQ ª̀¸‡jv gvwU w`‡q eÜ Kiæb| Mv`vi  wfZi ïKbv n‡j wQ‡ ª̀i wfZi w`‡q gv‡S gv‡S 
cvwb ev †Mv-P‚bv †X‡j w`b hv‡Z Mv`vwU bv ïKvq|  

• Mv`vq AveR©bvi ¯Íi mvRv‡bvi GK gvm ci cÖ_gevi Ges ỳBgvm ci wØZxq evi ¯Íi 
¸‡jv IjU cvjU K‡i w`b| IjU cvj‡Ui d‡j cPbwµqv Z¡ivwš̂Z nq|  

• ch©vß cwigvY †Mv-P‚bv, †Mvei Ges BDwiqv e¨envi Ki‡j wZbgv‡mi g‡a¨B K‡¤úv÷ 
e¨env‡ii Dc‡hvMx nq| G¸‡jvi cwigvY Kg _vK‡j ev K‡¤úv‡÷i Rb¨ e¨eüZ 
ª̀e¨¸wj k³ _vK‡j AviI GKgvm mgq jvM‡e|  

• K‡¤úv‡÷i eY© a~mi Ges Pvc w`‡j hw` mn‡RB u̧ov nq Zvn‡jB K‡¤úv÷ e¨env‡ii 
Dc‡hvMx e‡j a‡i wbb|  

 
 

ch©vß cwigvY †Mv-P‚bv, 
†Mvei Ges BDwiqv e¨envi 
Ki‡j wZbgv‡mi g‡a¨B 
K‡¤úv÷ e¨env‡ii 
Dc‡hvMx nq| 
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PzovšÍ  g~j¨vqb 

msw¶ß I iPbvg~jK cÖkœ 

1| RxevYy  mv‡ii msÁv ejyb|  RxevYy  mvi cÖavbZ: Kq cÖKvi D‡jL Ki€b|  
2| wg_‰RweK Ges Awg_‰RweK bvB‡Uª‡Rb ms‡hvR‡bi g‡a¨ cv_©K¨ Kx eywS‡q ejyb|  
3| µm B‡bvKz‡jkb Mªyc ej‡Z Kx eySvq ejyb Ges Dw™¢` I ivB‡Rvweqvg cÖRvwZmn 

µm B‡bvKz‡jkb Mªy‡ci bvg D‡jøL Kiæb|  
4| bxj meyR †kIjv‡K Kxfv‡e kbv³ Kiv nq eywS‡q ejyb| bxj meyR †kIjv‡K 

mqv‡bve¨vK‡Uwiqv †Kb ejv nq Zvi KviY D‡jøL Kiæb|  
5| †nUv‡ivwm‡÷i msÁv w`b| bvB‡Uªv‡Rb ms‡hvRbKvix 3wU ‡nUv‡ivwm÷vm Ges  3wU 

bb‡nUv‡ivwm÷vm bxj meyR †kIjvi bvg D‡jøL Kiæb|  
6| gvB‡KvivBhv Kv‡K e‡j e¨vL¨v K‡i eywS‡q ejyb| gvB‡KvivBhv m„wóKvix QÎvK 

cÖRvwZ Ges Dw™¢‡`i bvg D‡jøL Kiæb|  
7| ivB‡Rvweqvg mvi Kx RvZxq Dw™¢‡` Kvh©Ki Zv D‡jøL Kiæb| ivB‡Rvweqvg mvi 

e¨env‡ii d‡j dm‡ji Kx cwigvY djb e„w× cvq ejyb|  
8| bxj-meyR †kIjv mvi †Kvb dm‡j e¨eüZ nq D‡jøL Kiæb| †kIjv  mvi e¨env‡i 

dm‡ji Kx cwigvY djb e„w× cvq ejyb|  
9| †Kvb dm‡j A¨v‡hvjv mvi e¨envi Kiv nq Ges e¨env‡ii d‡j dm‡ji Kx cwigvY 

djb e„w× nq Zv D‡jL Ki€b| †Kvb& †Kvb& ˆewk‡ó¨i Ici wfwË K‡i A¨v‡hvjv‡K 

meyR mvi wnmv‡e e¨envi Kiv nq Zv we¯ vwiZ fv‡e ejyb|  
10| ivB‡Rvweqvg, bxj meyR †kIjv Ges A¨v‡hvjv mvi Rwg‡Z  Kx cwigvY bvB‡Uªv‡Rb 

mieivn Ki‡Z cv‡i Zv D‡jøL Kiæb|  
11| RxevYy  mvi ‰Zwii Rb¨ ivB‡Rvweqvg †÷ªBb †Kvb †Kvb ˆewk‡ó¨i Ici wfwË K‡i 

wbe©vPb Kiv nq D‡jøL Kiæb | 
12| †kIjv mvi ‰Zwii c×wZ¸‡jvi bvg D‡jøL Kiæb| †Uª c×wZ‡Z †kIjv mvi Drcv`b 

c×wZ eY©bv Kiæb| 
13| A¨v‡hvjv ‰Zwii Rb¨ †Kgb ¯’vb DËg e¨vL¨v K‡i eywS‡q ejyb| wPÎ mn bvm©vix‡Z 

A¨v‡hvjv mvi Drcv`b c×wZ eY©bv Kbyb| 

14| A¨vw±‡f‡UW K‡¤úv÷ Kx eywS‡q ej b| A¨vw±‡f‡UW K‡¤ú‡v÷ e¨eüZ 
AYyRxe¸wji bvg ejyb | 

DËigvjv 
BDwbU-5 
cvV 5.1: 1|  K  2| M  3| L  4| N  5| L 
cvV 5.2: 1|  M  2| M  3| L  4| N  5| N 
cvV 5.3: 1|  N  2| M  3| L  4| L  5| M 
cvV 5.4: 1|  M  2| L  3| K  4| L 
 

 


