
BDwbU 4 g„wËKvi ˆRweK ˆewkó¨ 

mvaviYZ g„wËKvq ˆRe c`v_© kZKiv 5 fv‡Mi Kg _v‡K| wKš‘ ¸iæ‡Z¡i wfwË‡Z G‡K gvwUi 
cÖvY ejv nq|  j¶ j¶ Rxe I Dw™¢` gvwU‡Z emevm K‡i| Giv mevB ˆRe c`v_© †_‡K Zv‡`i 
Lv`¨ MÖnY K‡i| Avevi ˆRe c`v_© AYyRx‡ei evm¯’vb I Lv`¨ †hvMvq| g„wËKvq my¯’ cwi‡ek 
i¶vi Rb¨ ˆRe c`v‡_©i f‚wgKv AZzjbxq| g„wËKv Avevi ˆRweK ˆewPÎ¨Zvq cwic~Y©| GLv‡b 
ˆRe c`v‡_©i Pvicv‡k f‡i i‡q‡Q eoRxe I AYyRxe| g„wËKvq ˆRweK Kg©KvÛ e¨vnZ n‡j 
Pvlvev` m¤¢e bq| G BDwb‡U g„wËKvi ˆRweK Dcv`vb, ˆRe c`v‡_©i ¸iæZ¡, g„wËKv Rxe, g„wËKv 
AYyRxe I g„wËKv AYy‰RweK cÖwµqv m¤c‡K© we¯ZvwiZ Av‡jvPbv Kiv n‡q‡Q| 

 

 

 

cvV 4.1 g„wËKvi ˆRweK Dcv`vb 
G cvV †k‡l Avcwb − 

♦ ˆRe c`v‡_©i Dcv`vb mg ‡ni ZvwjKv Ki‡Z cvi‡eb| 

♦ wnDgv‡mi msÁv I ˆewkó¨ Zz‡j ai‡Z cvi‡eb| 

♦ Kve©b-bvB‡Uªv‡Rb AbycvZ wVK Ki‡Z cvi‡eb| 

♦ wnDwgK GwmW, dvjwfK GwmW, wnDwgb I Gjwgb Ges †ngv‡Uv‡gjvwbK GwmWmg ‡ni 
ˆewkó¨ wjL‡Z cvi‡eb| 

 

g„wËKv ˆRweK Dcv`vbmg~n cÖavbZ ỳÕai‡bi| h_v t wewfbœ ai‡bi eo I ¶z`ª Rxe Ges cÖvYnxb 
wewfbœ ˆRe Ae‡kl hv ˆRe c`v_©, wnDgvm BZ¨vw` bv‡g cwiwPZ| ˆRe c`v_© I wnDgvm wewfbœ 
Rx‡ei †`n ev †`nvs‡ki cPbkxj Ae‡kl|  

 

‰Re c`v‡_©i Dcv`vb ev MVb 

ˆRe c`v_© wb¤œwjwLZ Dcv`vb mg~n wewfbœ Abycv‡Z aviY K‡i − 
(1) Kve©nvB‡WªU (2) †cÖvwUb 
(3) GgvB‡bv GwmW (4) d¨vU ev Pwe© 
(5) ˆZj (6) †gvg 
(7) †iwRb (8) Gj‡Kvnj 
(9) GjwWnvBW I wK‡Uvb (10) ˆRe GwmW 
(11) wjMwbb (12) GjKvj‡qW 
(13) Aw·b (14) wfUvwgb 
(15) GbRvBg  (16) wcM‡g›U 
(17) LwbR †hŠM h_v t †mvwWqvg, 

K¨vjwmqvg, g¨vM‡bwmqvg I 
cUvwmqvg Gi dm‡dU, Kve©‡bU, 
mvj‡dU, †K¬vivBW, bvB‡UªU 
jeYmg~n 

(18) mvB‡UªU †hŠM (Kve©nvB‡WªU I †dbj) 

(19) wcDwib I cvBwiwgwWb (20) U¨vwbb, BZ¨vw`| 
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bvB‡Uªv‡Rb, dmdivm I mvjdvi ˆRe c`v_© iƒ‡c _vK‡jI mn‡R bó nq bv| ˆRe c`v‡_© 
KvBwUb, wbDwK¬K GwmW I wbDwK¬IUvBW bvgK dmdiv‡mi †hŠM _v‡K| we‡qvR‡bi d‡j G¸‡jv 
†_‡K K¨vUvqb, A‡_v©dm‡dU †ewi‡q Av‡m| GgvB‡bv GwmW, wm÷vBb I wmw÷b bvgK mvjdvi 
NwUZ †hŠMI ˆRe c`v‡_© _v‡K| Kvjµ‡g Giv mvjdvi Gi AˆRe †hŠMiƒ‡c †`Lv hvq| g„wËKvi 
wnDgvm KwYKvq Kve©b, nvB‡Wªv‡Rb, Aw·‡Rb, bvB‡Uªv‡Rb, mvjdvi, dmdivm I Ab¨vb¨ 
†gŠwjK c`v_© _v‡K| †`Lv hvq ˆRe c`v‡_© Kve©b kZKiv 50-60 fvM, bvB‡Uªv‡Rb 3-6 fvM, 
Aw´‡Rb 35 fvM, nvB‡Wªv‡Rb 5 fvM I ¶vi (QvB) 5 fvM (AvbygvwbK) _v‡K| 

 

wnDgv‡mi msÁv 

g„wËKvi ˆRe c`v_© m¤c~Y© we‡qvR‡bi ci Aewkó ª̀e¨ hv Zzjbvg jKfv‡e ¯’vqx, we‡qvRb 
cÖwZ‡ivax, Mvp Kvj †_‡K ev`vgx e‡Y©i Ges †cÖvwUb I wjMwbb mgš^‡q MwVZ, Zv‡K wnDgvm 
ejv nq| RxevYyi Dr‡mP‡Ki AbyNUK cÖwµqvi d‡j ˆRe c`v‡_©i we‡qvRb N‡U _v‡K| G 
we‡qvR‡bi DcRvZ n‡jv ev`vgx ev Mvp ev`vgx is‡qi RwUj AwbqZvKvi AmgmZ¡ 
(Heterogeneous) GK cÖKvi wgkªY| wjMwbb, †cÖvwUb, I †cÖvwUb Kv`v RvZxq Dc‡iv³ 
c`v_©¸‡jvB G wgkª‡Yi Dcv`vb| G wgkªYB wnDgvm| 

 

wnDgv‡mi ˆewkó¨ 
1| Mvp ev`vgx †_‡K Kv‡jv e‡Y©i| 
2| cvwb‡Z A ª̀eYxq Z‡e ¶v‡i ª̀eYxq| 
3| ivmvqwbK MVb eoB RwUj| 
4| kZKiv AvbygvwbK 30 fvM Avwgl, 30 fvM wjMwbb I 30 fvM RwUj wPwb aviY K‡i| 
5| kZKiv 55-58 fvM Kve©b, 3-6 fvM bvB‡Uªv‡Rb Ges wmwjKb, Gjywgwbqvg I †jŠn 

aviY K‡i| 
6| Kve©b bvB‡Uªv‡Rb AbycvZ 12t1| 
7| ms‡KvPb I cÖmvib ¸‡Y mg„×| 
8| K¨vUvqb wewbgq ¶gZv †ewk| 
9| ˆRe c`v‡_©i kZKiv 85-90 fvMB wnDgvm| 
 
wnDgvm I ˆRe c`v‡_©i cv_©K¨ 

wnDgvm ˆRe c`v_© 

1| AZ¨vwaK we‡qvwRZ ˆRe Aewkóvsk 1| Am¤cY© ev AvswkK we‡qvwRZ A_ev 
Awe‡qvwRZ ˆRe Aewkóvsk 

2| Zzjbvg jK fv‡e AwaK RwUj 2| Kg RwUj 

3| m¤cY© fv‡e ’̄vqx 3| A ’̄vqx 
4| Kve©b-bvB‡Uªv‡Rb AbycvZ Kg 4| Kve©b bvB‡Uªv‡Rb AbycvZ AwaK 
5| Kve©nvB‡Wªv‡Ui cwigvY Kg _v‡K 5| Kve©nvB‡Wª‡Ui cwigvY AwaK _v‡K 
6| †cÖvwUb I wjMwb‡bi cwigvY †ewk _v‡K 6| mvgvb¨ cwigvY †cÖvwUb I wjMwbb we`¨gvb 
7| g~j wUmy¨ ev Kjv †Pbv hvq bv 7| g~j wUmy¨ ev Kjv †Pbv hvq 
8| AwaK Mvp is‡qi 8| nvjKv ev mvgb¨ Mvp e‡Y©i 
9| we‡qvRb †kl nIqvq AYyRxe Øviv cybivq 

AvµvšÍ  nq bv 
9| cybivq AYyRxe Øviv AvµvšÍ  nq 

g„wËKvi ˆRe c`v_© m¤cY© 
we‡qvR‡bi ci Aewkó ª̀e¨ hv 

Zzjbvg jKfv‡e ¯’vqx, 
we‡qvRb cÖwZ‡ivax, Mvp Kvj 
†_‡K ev`vgx e‡Y©i Ges 
†cÖvwUb I wjMwbb mgš^‡q 
MwVZ, Zv‡K wnDgvm ejv 
nq| 



  h¡wm¡−cn E¾j¤š² ¢hnÄ¢hcÉ¡mu�

�

g„wËKv weÁvb� 98

wnDgvm ˆRe c`v_© 

10| wnDwgK GwmW we`¨gvb 10| wnDwgK GwmW Abycw ’̄Z 
11| me©`vB g„Z c`v_© aviY K‡i 11| RxweZ ev g„Z c`v_© aviY Ki‡Z cv‡i 
12| De©iZv g~j¨vq‡b ¸iæZ¡ Kg, Z‡e imvqb I 

cÖvY imvq‡‡b Gi Zvrch© Av‡Q 
12| gvwUi De©iZv g~j¨vq‡b mnvqK Ges 

K…wl‡Z Gi Zvrch© e¨vcK 

 

Kve©b-bvB‡Uªv‡Rb AbycvZ (C:N) 

g„wËKvq ˆRe c`v‡_©i †gvU Kve©b I bvB‡Uªv‡R‡bi AbycvZ‡K Kve©b-bvB‡Uªv‡Rb (wm-Gb) 
AbycvZ e‡j| Pv‡li Rwg‡Z ˆRe c`v‡_© wm-Gb AbycvZ 8t1 n‡Z 15t1 n‡Z cv‡i| Z‡e 
AwaKvsk †¶‡ÎB 10t1 †_‡K 12t1  _v‡K| e„wócvZ,  ZvcgvÎv I ˆRe c`v‡_©i ¸Yv¸Y wm-Gb 
Abycv‡Zi ZvigZ¨ NUvq| GLv‡b GKwU ZvwjKvq wewfbœ ai‡bi ˆRe c`v‡_©i wm-Gb Gi 
AbycvZ mvRv‡bv n‡jv| 

ˆRe c`v_© wm-Gb AbycvZ 

1| g„wËKv wnDgvm  10t1 
2| Wvj RvZxq k‡m¨i Aewkóvsk 20t1 n‡Z 30t1 
3| Lvgvi RvZ mvi  90t1 
4| AYyRx‡ei †`n †Kvl 4t1 n‡Z 9t1 
5| Avjdv Avjdv  13t1 
6| meyR wgwó †K¬vfvi 16t1 
7| avb I M‡gi Lo/bvov 80t1 n‡Z 100t1 
8| Kiv‡Zi ¸‡ov 400t1 
          
wm-Gb Abycv‡Zi ¸iæZ¡ 
†Kvb ˆRe c`v‡_©i wm-Gb AbycvZ AwaK n‡j eySv hvq Zv‡Z Kve©‡bi cwigvY †ewk I 
bvB‡Uªv‡R‡bi cwigvY Kg Ges Zv cybivq we‡qvwRZ n‡e| 

 

†Kvb gvwU‡Z AwaK wm-Gb AbycvZ hy³ ˆRe c`v_© cÖ‡qvM Ki‡j Zvi †nUv‡ivUªwdK 

(Heterotrophic) RxevYy h_vt e¨vK‡Uwiqv, QÎvK I GKwU‡bvgvBwmwUm AZ¨šÍ  mwµq n‡q D‡V 
Ges H ˆRe c`v‡_©i wefvRb/we‡klY NUvq| G‡Z †h kw³ Drcbœ nq Zv AYyRxeiv Zv‡`i 
e„w×i Rb¨ e¨envi K‡i Ges `ªæZ esk we¯Zvi K‡i| †`Lv wM‡q‡Q †h, cÖvq 35% Kve©b 
AYyRxeiv ˆRe c`v_© n‡Z MÖnY K‡i Ges evKx 65% Kve©b evqexq Ae¯’vq Kve©b-WvB-A·vBW 
Ges Rjve× Ae¯’vq H2CO3 Ges CH4 G cwiYZ nq| 

 

GB AwaK msL¨K RxevYy †`nMV‡bi Rb¨ gvwUi A‰Re NH4

+
, NO3

−

  MÖnY K‡i Ges wb‡R‡`i 
†`‡n ˆRe Ae¯’vq iƒcvšZwiZ K‡i| 

 

wKQy bvB‡Uªv‡Rb MvQ MÖnY K‡i Ges evKxUzKz NO3

−

 Ae¯’vq Pzqv‡bi gva¨‡g AcPq nq| GB 

Pzqv‡bvi d‡j wm-Gb AbycvZ K‡g 10t1 Abycv‡Z †b‡g Av‡m hv mg¯Í  K…wl k‡m¨i Rb¨ 

Dc‡hvMx| G mg‡q Kve©‡bi cwigvY K‡g hvIhvq AYyRxemg n gviv hvq Ges Zv‡`i †`n 
cybivq we‡qvwRZ nq Ges gvwU‡Z bvB‡Uªv‡Rb gy³ nq hv Mv‡Qi Rb¨ mn‡R MÖnY‡hvM¨| 

g„wËKvq ˆRe c`v‡_©i †gvU 
Kve©b I bvB‡Uªv‡R‡bi 
AbycvZ‡K Kve©b-bvB‡Uªv‡Rb 
(wm-Gb) AbycvZ e‡j| 

†Kvb ˆRe c`v‡_©i wm-Gb 
AbycvZ AwaK n‡j eySv hvq 
Zv‡Z Kve©‡bi cwigvY †ewk I 
bvB‡Uªv‡R‡bi cwigvY Kg Ges 
Zv cybivq we‡qvwRZ n‡e| 

GUv my¯có †h, AwaK wm-Gb 
hy³ ˆRe c`v_© gvwU‡Z cÖ‡qvM 
Ki‡j AYyRx‡ei Kvh©KvixZv I 
bvB‡Uªv‡Rbi mnRjf¨Zv †e‡o 
hvq| 
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myZivs GUv my¯có †h, AwaK wm-Gb hy³ ˆRe c`v_© gvwU‡Z cÖ‡qvM Ki‡j AYyRx‡ei 
Kvh©KvixZv I bvB‡Uªv‡Rbi mnRjf¨Zv †e‡o hvq| 

 

 
 

Abykxjb (Activity) t Dw™¢‡`i e„w× I Dbœq‡b g„wËKvi Kve©b-bvB‡Uªv‡Rb Abycv‡Zi ¸iæZ¡ eY©bv 
Kiæb| 

 

 
wnDwgK Gwm‡Wi ˆewkó¨ 
1| wnDwgK GwmW kZKiv 50-60 fvM Kve©b, 4 fvM nvB‡Wªv‡Rb, 40 fvM Aw·‡Rb aviY 

K‡i Ges Kve©b I bvB‡Uªv‡Rb AbycvZ 14t1| 
2| Bnv D”P AvYweK IRb (30,000 - 50,000) m¤cbœ †hŠM| 
3| Bnv D”P K¨vUvqb wewbgq ¶gZv m¤cbœ (549 wgtZzt/100 MÖvg gvwU)| 
4| mshyw³‡Z bvB‡Uªv‡R‡bi cwigvY cwieZ©bkxj| 
5| cWRj I Pvi‡bv‡Rg gvwU †_‡K wb®‹vwkZ wnDwgK GwmW nvB‡WªvwdwjK| 

 

dvjwfK Gwm‡Wi ˆewkó¨  
1| wµwYK GwmW I G‡cvwµwbK GwmW †hŠ_fv‡e dvjwfK GwmW e‡j cwiwPZ| 
2| dvjwfK GwmW kZKiv 40-47 fvM Kve©b I 42-50 fvM Aw·‡Rb aviY K‡i| 
3| D”P AvYweK IRb m¤úbœ †hŠM| 
4| cvwb, Gj‡Kvnj I ¶v‡i ª̀eYxq| 
5| Aí Nb‡Z¡i dvjwfK GwmW nvjKv njy`, Z‡e AwaK Nb‡Z¡i n‡j Kgjv njy` i‡Oi nq| 
6| wµwbK GwmW nj‡` I G‡cvwµwbK GwmW ev`vgx is‡qi n‡q _v‡K| 
7| K¨vUvqb wewbgq ¶gZv 300-400 wgtZzt/100 MÖvg gvwU| 
8| G‡Z Kv‡ev©w·j, wg‡_vw·j I nvB‡Wªvw·j MÖæc we`¨gvb, d‡j cvk¦© wewµqvi cÖfve 

AwaK|  

 

 

 

Abykxjb (Activity) t wnDwgK GwmW I dvjwfK Gwm‡Wi ˆewkó¨ Zzjbv Kiæb| 

 

 
 
wnDwgb I Gjwg‡bi ˆewkó¨  
1| Giv h_vµ‡g wnDwgK I GjwgK GwmW, Z‡e AYy †QvU| 

wnDwgK GwmW kZKiv 50-
60 fvM Kve©b, 4 fvM 
nvB‡Wªv‡Rb, 40 fvM Aw´‡Rb 
aviY K‡i Ges Kve©b I 
bvB‡Uªv‡Rb AbycvZ 14t1| 
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2| Giv cÖK…Z wnDwgK GwmW Z‡e gvwUi LwbR As‡ki mv‡_ ¯’vqx m¤cK© M‡o †Zvjvq ¶v‡i 
A`ªeYxq| 

3| D‡jøL‡hvM¨ cwigvY bvB‡Uªv‡Rb, dmdivm, mvjdvi I Ab¨vb¨ †gŠj aviY K‡i| 
 
†ngv‡Uv‡gjvwbK Gwm‡Wi ˆewkó¨ 
1| AvYweK IRb cÖvq 800| 
2| Kve©‡bi cwigvY Ab¨vb¨ Gwm‡Wi Zzjbvq †ewk| 
3| Bnv cvwb, Gj‡Kvnj I ¶v‡i ª̀eYxq| 
4| wnDwgK Gwm‡Wi †Wwi‡fwUf| 
5| G‡Z Kv‡ev©w·j, †d‡bvwjK I wg‡_vw·j MÖæc we`¨gvb| 
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cv‡VvËi g~j¨vqb 4.1 
mwVK DË‡ii cv‡k wUK wPý (�) w`b| 
1| ˆRe c`v‡_© wnDgv‡mi kZKiv cwigvY KZ? 

K) 50-80 
L) 80-100 
M) 85-90 
N) 40-70 
 

2| wnDgvm †KvbwU‡Z `ªeYxq? 
K) cvwb‡Z 
L) ¶v‡i 
M) cvwb I ¶v‡i mgvb 
N) cvwb‡Z †ewk ¶v‡i Kg 
 

3| wnDwgK Gwm‡Wi K¨vUvqb wewbgq ¶gZv KZ? 
K) 200 wg.Zz./100 MÖvg gvwU 
L) 448 wg.Zz./100 MÖvg gvwU 
M) 500 wg.Zz./100 MÖvg gvwU 
N) 549 wg.Zz./100 MÖvg gvwU 
 

4| †ngv‡Uv‡gjvwbK Gwm‡Wi AvYweK IRb KZ? 
K) 800 
L) 600 
M) 400 
N) 200 
 

5| dvjwfK Gwm‡W Kve©b I Aw·‡R‡bi kZKiv cwigvY KZ? 
K) Kve©b 40-50 I Aw·‡Rb 30-50 
L) Kve©b 40-47 I Aw·‡Rb 42-50 
M) Kve©b 30-50 I Aw·‡Rb 30-60 
N) Kve©b 35-45 I Aw·‡Rb 45-50 

 

 

 

 

 

 

 

 

 

�
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cvV 4.2 ˆRe c`v‡_©i ¸iæZ¡  
G cvV †k‡l Avcwb − 

♦ ˆRe c`v†_©i msÁv I Drm ej‡Z Ges wjL‡Z cvi‡eb|  

♦ g„wËKvi †fŠZ, ivmvqwbK I ˆRweK ¸Yvejx‡Z ‰Re c`v‡_©i ¸iæZ¡ eY©bv Ki‡Z cvi‡eb| 

♦ MvQcvjvi Ici ˆRe c`v‡_©i ¸iæZ¡ Zz‡j ai‡Z cvi‡eb| 

♦ ˆRe c`v_© I wnDgv‡mi g‡a¨ cv_©K¨ Zz‡j ai‡Z cvi‡eb| 
 
ˆRe c`v‡_©i msÁv 
Dw™¢` I cÖvYxi Aewkóvsk, AYyRxe I g„wËKvw¯’Z Rx‡ei †KvlKjv we‡hvwRZ (Decomposed) 
n‡q †h Mvp ª̀e¨ Aewkó _v‡K Zv‡K g„wËKv ˆRe c`v_© e‡j| ˆRe c`v_©‡K g„wËKvi cÖvY ejv 
nq| 
 
‰Re c`v‡_©i Drm 
AmsL¨ Drm †_‡K ˆRe c`v_© g„wËKvq gRy` nq| G¸‡jv n‡”Q dm‡ji Aewkóvsk, KvÛ, cvZv, 

meyR mvi, †Mvei, ˆLj, LvgviRvZ mvi, K‡¤žv÷, Wv÷we‡bi Ave©Rbv, Nievoxi AveR©bv, 
cwiZ¨³ KvMR, kni e›`‡ii AveR©bv, Miæ-QvMj, nvum-gyiMxi gj I e¨eüZ Lv`¨`ªe¨ eb-
R½‡j cwiZ¨³ cvZv, nve©, Nv‡mi wkKo, Nvm, ab‡P, e¨vK‡Uwiqv, QÎvK, cÖ‡Uv‡Rvqv, †Ku‡Pv, 
ˆkevj, cÖf„wZi g„Z‡`n, †giæ`Ûx I A‡giæ`Ûx cÖvYxi g„Z‡`n, KjKviLvbvi we‡kl we‡kl 
KvuPvgvj cÖf„wZ|  
 
g„wËKvi †fŠZ, ivmvqwbK I ˆRweK ¸Yvejx‡Z ˆRe c`v‡_©i ¸iæZ¡ 
g„wËKvi †fŠZ, ivmvqwbK I ˆRweK ¸Yvejx‡Z ˆRe c`v‡_©i ¸iæZ¡ Acwimxg| ˆRe c`v_©‡K 
gvwUi cÖvY ejv nq| 
 
†fŠZ ¸Yvejx‡Z ˆRe c`v‡_©i ¸iæZ¡ 
1| g„wËKvi is a~mi, Mvp a~mi, ev`vgx, Mvp ev`vgx, wKsev Kvj Ki‡Z mvnvh¨ K‡i| 
2| g„wËKvi †fŠZ agv©ejx †hgb NbZ¡, cvwb aviY, eybU, iÜ«Zv BZ¨vvw` ˆRe c`v‡_©i mv‡_ 

Nwbô m¤cK©hy³| 
3| g„wËKvi ZvcgvÎv wbqš¿Y K‡i| 
4| g„wËKvq evqy PjvPj e„w× K‡i| 
5| g„wËKvi mshyw³ I `jv DbœZ K‡i| 
6| cvwb aviY ¶gZv evovq I cvwbi AcPq †iva K‡i| 
7| g„wËKvi Dcwifv‡M Av¯ZiY ˆZwi nIqv eÜ iv‡L| 
8| †e‡j I Kv`v gvwUi Drcv`b ¶gZv evovq| 
9| f‚wg¶q †iva K‡i| 

g„wËKvi †fŠZ agv©ejx †hgb 
NbZ¡, cvwb aviY, eybU, iÜ«Zv 
BZ¨vvw` ˆRe c`v‡_©i mv‡_ 
Nwbô m¤cK©hy³| 

g„wËKvi †fŠZ, ivmvqwbK I 
ˆRweK ¸Yvejx‡Z ˆRe 
c`v‡_©i ¸iæZ¡ Acixmxg| ˆRe 
c`v_©‡K gvwUi cÖvY ejv nq| 
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10| `ye©n (†nfx) Gu‡Uj gvwU myen (nvjKv) K‡i †Zv‡j| 
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g„wËKvi ivmvqwbK ¸Yvejx‡Z ˆRe c`v‡_©i ¸iæZ¡ 
1| Dw™¢‡`i AZ¨vek¨Kxq Lv‡`¨vcv`vb gRy` iv‡L Ges cÖ‡qvRbgZ mieivn K‡i| KviY 

ˆRe c`v_©‡K Dw™¢‡`i Lv`¨ fvÛvi wn‡m‡e we‡ePbv Kiv nq| 
2| g„wËKv bvB‡Uªv‡R‡bi cÖvq 98% wewfbœ ˆRe †hŠ‡M _v‡K hv Dw™¢‡`i e„w×‡Z D‡jøL‡hvM¨ 

f‚wgKv iv‡L| 
3| ˆRe GwmW I Kve©wbK GwmW ˆZwi K‡i g„wËKvi ¶viKZ¡ Kgvq| 
4| Pzb ev ivmvqwbK mvi cÖ‡qv‡M g„wËKvq †h ivmvqwbK cwieZ©b N‡U Zv cÖkwgZ Ki‡Z ˆRe 

c`v_© evdvi wn‡m‡e KvR K‡i| 
5| mvi I g„wËKvw¯’Z Ab¨vb¨ Dcv`vb ev cywó Dcv`v‡bi g‡a¨ mylg m¤cK© eRvq iv‡L| 
6| mvi I Ab¨vb¨ LwbR n‡Z †h mKj cywó Dcv`vb gy³ nq ˆRe †Kvj‡qW †m¸‡jv k³fv‡e 

AvU‡K a‡i iv‡L d‡j Pzqvbx ¶q K‡g Av‡m| 
7| ˆRe c`v_© we‡qvR‡bi d‡j †h me Avqb gy³ nq Zv Dw™¢` e„w×i mnvqK| 
8| g„wËKvq K¨vUvqb we‡kl K‡i cUvwmqvg, K¨vjwmqvg, g¨vM‡bwmqvg, G‡gvwbqvg cÖf…wZi 

wewbgq ¶gZv e„w×i gva¨‡g Mv‡Qi cywó Dcv`v‡bi mnRjf¨Zv evovq| 
9| †cw÷mvBW e¨env‡i g„wËKvq †h wel Rgv nq ˆRe c`v_© H me welv³`ªe¨ ï‡l †bq | 
10| †mjy‡jvR I †nwg‡mjy‡jv‡Ri ivmvqwbK cÖK…wZ gvwUi cvwb †kvlY Z¡ivwš^Z K‡i| 
11| A¤j gvwU‡Z ˆRe c`v_© †jŠn, Gjywgwbqvg I g¨v½vwbR Gi mv‡_ wewµqv K‡i ’̄vqx 

Kgc‡ÿ MVb K‡i d‡j dmdivm wd‡·kb evav †c‡q dmdiv‡mi mnRjf¨Zv †e‡o 
hvq| 

12| g„wËKvq RviY I weRviY wewµqvq Amvgvb¨ cÖfve †d‡j| 
13| ˆRe c`v‡_© Kve©b, nvB‡Wªv‡Rb, Avw·‡Rb, bvB‡Uªv‡Rb, mvjdvi, dmdivm I Ab¨vb¨ 

†gŠwjK c`v_© _v‡K hv Dw™¢‡`i cywó Dcv`vb wn‡m‡e we‡ewPZ| 
 
 
Abykxjb (Activity) t ÒˆRe c`v_©‡K Dw™¢‡`i Lv`¨ fvÛvi ejv nqÓ- G Dw³i h_v_©Zv cÖgvY 
Kiæb| 
 
 
g„wËKvi ˆRweK ¸Yvejx‡Z ˆRe c`v‡_©i ¸iæZ¡ 
1| ˆRe c`v‡_©i cÖavb DcKiY n‡”Q Kve©b| Kve©b RvwiZ nIqvi d‡j †h kw³ Drcbœ nq 

†m kw³ MÖnY K‡iB gvwU‡Z RxevYyiv Zv‡`i Kvh©¶gZv i¶v K‡i| †h gvwU‡Z hZ †ewk 
Kve©b-WvB-A·vBW Drcbœ nq, †m gvwU‡Z ZZ AwaK RxevYy _v‡K| e¨vK‡Uwiqv, QÎvK, 
gvB‡KvivBRv, †kIjv, GKwU‡bvgvBwmwUm cÖf…wZ AYyRxe g„wËKvi De©iZvq ewjô f‚wgKv 
iv‡L| g„wËKvq ˆRe c`v_© bv _vK‡j Gme RxevYyi msL¨v K‡g hvq d‡j g„wËKvi De©iZv 
e¨nZ nq| 

2| †Ku‡Pv, wcucov, DB‡cvKv, Bu ỳi, †mw›U‡cW BZ¨vw` Rxe ˆRe c`v_© †_‡K Lv`¨ msMÖn 
K‡i| Giv gvwU‡Z MZ© K‡i, d‡j wkKo AwaK cwigvY Aw·‡Rb cvq, Mv‡Qi e„w× I 
m‡ZRZv ev‡o Ges Kve©b-WvB-A·vBW mn‡R †ei n‡q †h‡Z cv‡i| 

3| g„wËKv ˆRe c`v_© g„wËKv AYyRx‡ei Rxebxkw³ e„w× K‡i| 
4| ˆRe c`v_©w¯’Z †cÖvwUb g„wËKv¯’ AYyRxe Øviv †f‡½ wewfbœ A¨vgvB‡bv GwmW Drcbœ K‡i| 

GbRvB‡gi mvnv‡h¨ G‡gvwbqvg †hŠM ˆZwi K‡i I me©‡k‡l bvB‡Uª‡U iƒcvšÍwiZ nq| d‡j 
Mv‡Qi c‡¶ G‡gvwbqvg I bvB‡UªU MÖnY mnRZi nq| g„wËKv ˆRe c`v_© DwjøwLZ 
AYyRx‡ei (e¨vK‡Uwiqv) msL¨v evovq| 

 

mvi I Ab¨vb¨ LwbR n‡Z †h 
mKj cywó Dcv`vb gy³ nq 
ˆRe †Kvj‡qW †m¸‡jv 
k³fv‡e AvU‡K a‡i iv‡L 
d‡j Pzqvbx ¶q K‡g Av‡m| 

e¨vK‡Uwiqv, QÎvK, gvB‡KvivBRv 
GjwR, GKwU‡bvgvBwmwUm cÖf…wZ 
AYyRxe g„wËKvi De©iZvq ewjô 
f‚wgKv iv‡L| g„wËKvq ˆRe c`v_© 
bv _vK‡j Gme RxevYyi msL¨v 
K‡g hvq d‡j g„wËKvi De©iZv 
e¨nZ nq| 
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MvQcvjvi Dci ˆRe c`v‡_©i cÖfve ev ¸iæZ¡  
ˆRe c`v_© MvQcvjvi Rb¨ AZ¨vek¨Kxq cywó Dcv`vb mieivn K‡i| gvwU‡Z ˆRe c`v‡_©i NvUwZ 
n‡j †Kvb MvQcvjv fvjfv‡e evo‡Z cv‡i bv Ges dm‡ji djbI K‡g hvq| †Kvb †Kvb MvQ 
ˆRe bvB‡Uªv‡RbI MÖnY Ki‡Z cv‡i| Z‡e cwigv‡Y AwZ mvgvb¨, A_v©r cÖ‡qvR‡bi AwZ mvgvb¨ 
Ask c~iY Ki‡Z cv‡i| ˆRe c`v_© Mv‡Qi e„w×‡Z cÖ‡qvRbxq A‰Re bvB‡Uªv‡Rb I mvjdvi 
mieiv‡n mnvqZv K‡i| ZvQvov Bnv Kve©b, nvB‡Wªv‡Rb Ges cvwbiI Ab¨Zg Drm| ˆRe c`v_© 
ïay †h MvQcvjvi Lv‡`¨i Drm Zv bq, Bnv g„wËKvq wfUvwgb I ni‡gvb RvZxq c`v‡_©iI †hvMvb 
†`q| ˆRe c`v_© we‡qvwRZ n‡q G mKj c`v_© gy³ nq| cwigv‡Yi w`K †_‡K mvgvb¨ n‡jI 
MvQcvjvi e„w×‡Z Amvgvb¨ cÖfve †d‡j| ˆRe c`v_© mivmwi gvjwPs wnmv‡eI K…wl‡¶‡Î e¨eüZ 
nq| Avevi MvQcvjv jvwM‡q †Mvovq ˆRe c`v_© gvjwPs AvKv‡i †`qv nq hv‡Z †Mvovi gvwU 
e„wó‡Z ay‡q bv hvq| hyM hyM a‡i Pvlvev‡`i d‡j gvwUi †h ¸YMZ gvb n«vm cvq Ges dm‡ji 
dj‡bi Ici cÖfve †d‡j ˆRe c`v_© gvwUi G my¯’Zv wbwðZ K‡i| ex‡Ri AsKz‡iv`Mg, 
wkK‡oi e„w× I Dbœqb ˆRe c`v_© Øviv A‡bKvs‡k wbqwš¿Z nq| 

KLbI KLbI ˆRe c`v_© MvQcvjvi c‡¶ AwbóKi n‡q DV‡Z cv‡i| ˆRe c`v_© †_‡K WvB-
nvB‡Wªvw÷qvwiK GwmW bvgK c`v_© Drcbœ n‡Z cv‡i hv MvQcvjvi c‡¶ ¶wZKi| AwZwi³ 
cvwb R‡g Giƒc c`v_© Drcbœ nq| myôz cvwb wb®‹vkb, Pzb cÖ‡qvM, h_vh_ mvi I DbœZ ˆeÁvwbK 
Pvlvev‡` G Ae¯’vi DbœwZ nq Ges ¶wZKi †hŠM¸‡jv Avcbv †_‡K bó nq| g„wËKv ˆRe 
c`v‡_©i myôz cP‡bi d‡j cwi‡e‡ki fvimvg¨ eRvq _v‡K| 
 
 
 
Abykxjb (Activity) t evsjv‡`‡ki g„wËKvq ˆRe c`v_© K‡g hvevi KviYmg~n wPwýZ Kiæb| 
G‡`‡ki dm‡ji Rwg‡Z ˆRec`v_© e„w×‡Z Kx Kx c`‡¶c †bqv cÖ‡qvRb e‡j Avcwb g‡b 
K‡ib? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ˆRe c`v_© MvQcvjvi Rb¨ 
AZ¨vek¨Kxq cywó Dcv`vb 
mieivn K‡i| gvwU‡Z ˆRe 
c`v‡_©i NvUwZ n‡j †Kvb 
MvQcvjv fvjfv‡e evo‡Z 
cv‡i bv Ges dm‡ji djbI 
K‡g hvq| 
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cv‡VvËi g~j¨vqb 4.2 

mwVK DË‡ii cv‡k wUK wPý (�) w`b| 
1| ˆRe c`v‡_©i Drm ¸‡jv Kx Kx? 

K) †Mvei, MvQcvjvi jZvcvZv, AveR©bv cÖf…wZ 
L) B‡Ui ¸ov, cv_i, iW BZ¨vw` 
M) Kvco, KvMR, KjKviLvbvi †d‡j †`qv hš¿vsk BZ¨vw` 
N) cøvw÷‡Ki nvuwo cvwZj, cwjw_b e¨vM BZ¨vw` 
 

2| ˆRe c`v‡_©i †fŠZ ¸Yvejx Kx Kx? 
K) AYyRx‡ei ¶gZv evovq 
L) wcGBP gvb wVK iv‡L 
M) gvwUi welv³ c`v_© †kvlY K‡i †bq 
N) gvwUi eybU, mshyw³ I cvwb aviY ¶gZv evovq 
 

3| g„wËKvi ivmvqwbK ¸Yvejx‡Z ˆRe c`v‡_©i f‚wgKv †KvbwU? 
K) AYyRx‡ei ¶gZv e„w× K‡i 
L) gvwUi K¨vUvqb wewbgq ¶gZv evovq 
M) f‚wg¶q †iva K‡i 
N) ZvcgvÎv wbqš¿Y K‡i 
 

4| g„wËKvi ˆRweK ¸Yvejx‡Z ˆRe c`v‡_©i cÖfve †KvbwU? 
K) †e‡j gvwUi Drcv`b ¶gZv evovq 
L) gvwUi cywó Dcv`vb gRy` iv‡L 
M) AYyRx‡ei msL¨v e„w× K‡i 
N) gvwU‡Z evqy PjvPj wbwðZ K‡i 
 

5| g„wËKv ˆRe c`v_© mwVK cPv‡bv n‡j Kx nq? 
K) cwi‡ek fvimvg¨ eRvq _v‡K 
L) cwi‡e‡k fvimvg¨nxbZv m„wó K‡i 
M) Pviw`‡K gvivZœK MÜ Qovq 
N) cwi‡ek weÁvbxiv mgm¨vq c‡o hvq 

 

 

�
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cvV 4.3 g„wËKv Rxe 
G cvV †k‡l Avcwb − 

♦ g„wËKv Rx‡ei msÁv w`‡Z cvi‡eb Ges †kªwYwefvM Ki‡Z cvi‡eb| 

♦ g„wËKv Rx‡ei Kvh©vejxi ZvwjKv cÖ¯‘Z Ki‡Z cvi‡eb| 

♦ †Ku‡Pvi †cÖv‡Uv‡Rvqv, †bgv‡UvW, †ivwUdvim cÖf…wZ g„wËKv Rx‡ei cwiwPwZ, ˆewkó¨ I 
¸iæZ¡ Zz‡j ai‡Z cvi‡eb| 

 

g„wËKv Rxe I G‡`i †kªwYwefvM  
g„wËKvq AmsL¨ Dw™¢` I cÖvYx ˆRe c`v_© we‡qvRb ev we‡kølY K‡i gvwU‡K my¯’ I ¯^vfvweK 
ivLvi Rb¨ wewfbœfv‡e mnvqZv K‡i _v‡K| G‡`i AwaKvskB AYyex¶Y h‡š¿i mvnv‡h¨ †`L‡Z 
nq| Z‡e gywó‡gq KZK¸‡jv Lvwj †Pv‡LI †`Lv hvq| weÁvbxiv G Rxe RM‡Zi †kªwYwefvM 

Ki‡Qb| g„wËKv eo Rxe mg n‡K cÖavbZ `yÕwU fv‡M wef³ Kiv n‡q‡Q, h_v t g„wËKv cÖvYx I 
g„wËKv Dw™¢`| GLv‡b g„wËKv Rx‡ei we¯ÍvwiZ †kªwYwefvM †`Lv‡bv n‡jv| G cv‡V g„wËKvw¯’Z Rxe 
†Ku‡Pv (eo cÖvYx) Ges †cÖv‡Uv‡Rvqv, †bgv‡UvW I †ivwUdvim (†QvU cÖvYx) Gi msw¶ß eY©bv †`qv 
n‡q‡Q| 
 

g„wËKv Rxe (eo) 
 
 
wkKvix Dw™¢`‡fvRx MZ©LbbKvix 
 
 
wcucov †Ku‡Pv hyMœc`x kvgyK ¯’b¨cvqx 
KvV weovjx weUj‡cvKv kvM Mdvi 
kZc`x wccov wSbyK DWPvK 
gvKokv ïKKxU Bu`yi 
 wgwjc`x evwZqb 
 AvUvjx 
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 ¯úªxs‡UBjm 
 

g„wËKv Rx‡ei †kªwYwefvM (Avwgb, 1990) 
 

g„wËKv Rxemg ‡ni (g„wËKv¯’ eo cÖvYx) Kvh©vejx 
g„wËKvq eo iÜ«‡Z ev MZ©K‡i bvbv cÖKvi eo cÖvYx emevm K‡i| Aek¨ G‡`i AvK…wZ I 
cªK…wZ‡Z h‡_ó cv_©K¨ we`¨gvb| B`uyi, †cvKvgvKo, gvBU, kvgyK, ¸Mwj, †Ku‡Pv, wgwj‡cW I 
†mw›U‡cW G‡`i g‡a¨ Ab¨Zg| G mKj Rx‡ei mvaviY  Kvh©vejx GLv‡b †`qv n‡jv t 

1| g„wËKv Rxemg n gvwU IjU cvjU K‡i `vbv evavq mvnvh¨ K‡i, we‡kl K‡i GK ’̄v‡bi 
gvwU Ab¨¯’v‡b wb‡q †h‡Z mvnvh¨ K‡i| 

2| gvwUi mshyw³ I eyb‡Ui DbœwZ nq Ges iÜ« mg‚n evqy PjvPj mywbwðZ K‡i| 
3| cvwb aviY ¶gZv evovq| 
4| Bu`yi, †Ku‡Pv I Ab¨vb¨ †cvKv gvK‡oi evmv I ˆZwi bvjv w`‡q evqy I cvwb GK¯’vb n‡Z 

Ab¨vb¨ ¯’v‡b mn‡R †h‡Z cv‡i| 
5| G‡`i g„Z‡`n cP‡bi d‡j g„wËKvi ˆRe c`v_© ev‡o| 
6| ˆRe c`v_© ¯’vbvšÍ‡i mnvqZv K‡i|  
7| gvwU‡Z ˆRe c`v‡_©i cwigvY evovq we‡kl K‡i Bu`yi avb, Mg BZ¨vw` Lo KzUv msMÖn 

K‡i hv M‡Z© c‡P| 
8| wgwj‡cW, †mw›U‡cW, gvBU, kvgyK, ¸Mwj cÖf…wZ cÖvYx ˆRe c`v_© †L‡q †d‡j Ges 

we‡qvwRZ ˆRe c`v_© gj wnmv‡e Z¨vM K‡i| hv Dw™¢` cywó Dcv`vb mieivn K‡i _v‡K| 
 

†Ku‡Pv 
†Ku‡Pv g„wËKvw¯’Z eo ai‡bi cÖvYx| K…wl‡Z Gi ¸iæZ¡ e¨¨cK, we‡kl K‡i gvwUi MVb I DŸ©iZv 
e„w×‡Z †Ku‡Pvi f‚wgKv D‡jøL‡hvM¨| Giv gvwU‡Z emevm K‡i Ges gvwU †L‡qB †eu‡P _v‡K| 
†Ku‡Pv mvaviYZ wf‡R A_P evqy PjvPj K‡i Ggb gvwU‡Z emevm Ki‡Z cQ›` K‡i| e¯‘Zt 

m¨vuZ‡muu‡Z gvwUi GK wgUvi ch©šÍ  Dcwifv‡M evm K‡i| iv‡Z Lv‡`¨i mÜv‡b MZ© †_‡K †ei nq 
wKš‘ w`‡bi Av‡jv‡Z M‡Z© _v‡K| e„wó ev eb¨vi cvwb‡Z MZ© Wz‡e †M‡j Giv wbKUeZx Dchy³ 
¯’v‡b P‡j hvq Z‡e ïK‡bv gvwU G‡`i emevm‡hvM¨ bq| De©i gvSvwi DPz Rwg‡Z AwaK nv‡i 
_v‡K wKš‘ ï®‹ †e‡j gvwU, Rjve×¯’vb I  wbPz Rwg‡Z G‡`i msL¨v Kg| A¤ø gvwU‡Z mKj 
cÖRvwZi †Ku‡Pv emevm Ki‡Z cv‡i bv| 
 

†MvUvwe‡k¦ cÖvq mvZ nvRvi †Ku‡Pv cÖRvwZ i‡q‡Q| Zb¥‡a¨ ỳkÕ cÖRvwZi †Ku‡Pv gvwU‡Z †`Lv hvq| 
fviZ e‡l© †cwiwUgv cvm_ygv cÖRvwZB cÖavb| Z‡e kxZ cÖavb †`‡ki gvwU‡Z jvgweªKvm †UwiwUªm 
ev ˆbk †Ku‡Pv I G¨‡jv‡ev‡dviv K¨vwjwR‡bvmv ev †Mvjvcx †Ku‡Pv AwaK cvIqv hvq| g~jZt K„wl 
Rwg‡Z ˆbk, †Mvjvcx, evMvb I iæ‡ejvm G Pvi cÖKvi †Ku‡PvB mPivPi †`Lv hvq| 
 

g„wËKv DŸ©iZv e„w×‡Z †Ku‡Pvi cªfve 
1| GK †n±i Rwg‡Z GK j¶ cÂvk nvRvi †Ku‡Pv emevm K‡i| Giv MZ© Kivi mgq 

mb¥y‡Li cÖvq 45 nvRvi Ub gvwU ch©vqµ‡g f¶Y I gj Z¨vM K‡i| mvaviYZ †Ku‡Pvi 
g‡j e¨vK‡Uwiqv I ˆRe c`v_© _v‡K|  

2| gvwU‡Z bvB‡Uªv‡Rb, K¨vjwmqvg, g¨vM‡bwkqvg, cUvk I dmdivm BZ¨vw` A‡bKUv †ewk 
cwigv‡Y MÖnY‡hvM¨ Ae¯’vq P‡j Av‡m| 

†Ku‡Pv g„wËKvw¯’Z eo 
ai‡bi cÖvYx| K…wl‡Z Gi 
¸iæZ¡ e¨¨cK, we‡kl K‡i 
gvwUi MVb I DŸ©iZv e„w×‡Z 
†Ku‡Pvi f‚wgKv 

g„wËKv Rxemg~n gvwU IjU 
cvjU K‡i `vbv evavq 
mvnvh¨ K‡i, we‡kl K‡i 
GK ’̄v‡bi gvwU Ab¨ ’̄v‡b 
wb‡q †h‡Z mvnvh¨ K‡i| 
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3| †Ku‡Pv gvwU‡Z M‡Z©i gva¨‡g evqy cvwb PjvPj evovq| Avm‡j †Ku‡Pv bv _vK‡j Dw™¢‡`i 
wkKo evqyi Afv†e g‡i †hZ| 

4| gvwU‡Z MZ© K‡i gvwUi IjU cvj‡Ui gva¨‡g gvwUi †fŠZ I ivmvqwbK Ae¯’vi Dbœqb 
K‡i| gvwU big iv‡L I DŸ©iZv mywbwðZ K‡i| ZvB †Ku‡Pv‡K K…l‡Ki eÜz ev cÖvK…wZK 
jv½j e‡j| 

5| KZK †Ku‡Pv cPbkxj ˆRe c`v_© f¶Y K‡i| †Ku‡Pvi gvwU †`‡L g„wËKvi ˆRe c`v‡_©i 
cwigvY Abygvb Kiv hvq| 

6| Giv ˆRe I LwbR c`v‡_©i DËg wgkªY NwU‡q gvwUi DŸ©iZv evovq| 
7| Avqb wewbgq cÖwµqvq ª̀yZ mnvqZv K‡i| 
8| gvwUi ¶vixq `ªe¨ mieivn msi¶Y K‡i cÖkgZv mywbwðZ K‡i| 
9| †Ku‡Pvi g‡j Dw™¢` cywó Dcv`v‡bi cwigvY cvkvcvwk gvwU †_‡K K‡qK¸Y †ewk n‡q 

_v‡K| 

 

 

 

Abykxjb (Activity) t †Ku‡Pv‡K cÖvK…wZK jv½j ejv nq †Kb? Dw™¢‡`i e„w×-Dbœq‡b †Ku‡Pvi 
f‚wgKv D‡jøLc~e©K Dw³wU e¨vL¨v Kiæb| 
g„wËKvq †Ku‡Pvi AbyK‚j Ae¯’v 
1| g„wËKv cvwbi cwigvY g„wËKv wbw`©ó gvÎvq Av`ª© _vK‡Z n‡e| 
2| gvwUi KYv I eybU-G‡Uj gvwU‡Z †ewk wKš‘ †e‡j gvwU‡Z Kg †Ku‡Pv Dcw ’̄Z _v‡K| 
3| ˆRe c`v_©-†Mvei K‡¤cv÷ cÖ‡qv‡M †Ku‡Pv ev‡o| ˆRe c`v_© hZ †ewk n‡e †K‡Puvi 

cwigvY ZZ †ewk n‡q _v‡K| 
4| wcGBP-DËg wcGBP gvb 6-7| 
5| gvwUi DËvc- AwZwi³ ZvcgvÎv, AwZ kxZ I Zylvicv‡Z †Ku‡Pv K‡g hvq| 
6| Pvlvev`- Abvev`x Rwgi †P‡q Avev`x Rwg‡Z †Ku‡Pvi msL¨v ev‡o| 
 
†cÖv‡Uv‡Rvqv 

Giv GK‡Kvlx cÖvYx| AYyex¶Y hš¿  Qvov †`Lv hvq bv| AvKv‡i Giv e¨vK‡Uwiqv †_‡K eo| 
Giv wZb cÖKvi h_v- (1) wmwj‡qUm, BbwdD‡mvwiqv ev c¶j, (2) †eÎvKvi ev d¬v‡R‡UwUm&, 
(3) A¨vwgev| c¶‡ji my‡Zvi gZ Pzj _v‡K, Ges †eÎvKv‡ii _v‡K †e‡Zi g‡Zv †e‡o _vKv 
†cªv‡UvcøvR‡gi A½| Z‡e A¨vwgev GKUz wfbœ| gvwU‡Z 250 cÖRvwZi †cÖv‡Uv‡Rvqv †`Lv hvq Ges 
GgbKx fvi‡Zi gvwU‡Z 40-50 cÖRvwZi †cÖv‡Uv‡Rvqv †`Lv hvq| GK MÖvg gvwU‡Z G‡`i msL¨v 
`k j¶ n‡Z cv‡i| GK MÖvg gvwU‡Z  c¶j 80-1000, †eÎvKvi 5-10 j¶ Ges A¨vwgev 1-5 
j¶ _vK‡Z cv‡i| Lv`¨ I evqy PjvP‡ji myweavi Ici G‡`i msL¨v wbf©i K‡i| G‡`i Lv`¨ 
ˆRe c`v_© I e¨vK‡Uwiqv| Rjve× ¯’v‡b wKsev AwaK ˆRe c`v_© _vK‡j Giv e¨vK‡Uwiqv Lvq| 
Giv †ivMRxevYyI Lvq| Giv g„wËKvq hv wKQy KiæK De©iZv ZvigZ¨ N‡U bv eis Mv‡Qi 
cÖ‡qvRbxq cywó Dcv`v‡bi MÖnY‡hvM¨Zv evovq| G‡`i Lv`¨ MÖnY 3 iKg h_v- (1) Kv‡iv kix‡i 
†K¬v‡ivwdj _v‡K d‡j ¯̂‡fvRx nq, (2) †Kn g„ZRxwei gZ Lvq (3) †Kn e¨vK‡Uwiqvi gZ k³ 
Lv`¨ †bq I nRg K‡i| 

 

 

gvwU‡Z MZ© K‡i gvwUi IjU 
cvj‡Ui gva¨‡g gvwUi †fŠZ 
I ivmvqwbK Ae¯’vi Dbœqb 
K‡i| gvwU big iv‡L I 
DŸ©iZv mywbwðZ K‡i| ZvB 
†Ku‡Pv‡K K…l‡Ki eÜz ev 
cÖvK…wZK jv½j e‡j| 
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wPÎ 8 t †cÖv‡Uv‡Rvqv 
†bgv‡UvW 
mKj cÖKvi g„wËKvq †bgv‡UvW i‡q‡Q| Giv †`L‡Z †MvjvKvi gvS LvbUv GKUz DuPz, wcQb w`KUv 

miy I myPvj; j¤^vq 0.5-1.5 wg.wg.| AYyex¶Y hš¿  Qvov †`Lv hvq bv| GK MÖvg gvwU‡Z 50wU 
†bgv‡UvW †`Lv hvq Ges G wnmv‡e GKi cÖwZ G‡`i msL¨v `vuovq mv‡o Pvi †KvwU| gvwU‡Z ˆRe 
c`v_© †ewk _vK‡j G‡`i msL¨v ev‡o| Lv‡`¨i wfwË‡Z G‡`i‡K wZb †kªwY‡Z wef³ Kiv hvqt 
1| ˆRe c`v_© †fvRx hv‡`i Lv`¨ we‡qvwRZ ˆRe c`v_©, 2| cÖvYx‡fvRx- hv‡`i Lv`¨ †bgv‡UvW, 
e¨vK‡Uwiqv, †kIjv, QÎvK, †cÖv‡Uv‡Rvqv, †QvU †Ku‡Pv cÖf„wZ| (3) ci †fvRx - hviv Mv‡Qi 
wkK‡o cÖ‡ek K‡i Ges †Kv‡li wfZi Avkªq †bq| G‡`i g‡a¨ ci‡fvRx †ewk ¶wZKi| Giv 
MvQcvjvi wkK‡o cÖ‡ek K‡i im †kvlY K‡i| gUi, eiewU, MvRi, ZvgvK, Avjy, Kzgov cÖf…wZ 
dm‡ji c‡¶ Giv ¶wZKi| ci‡fvRx †bgv‡UvW dm‡ji wewfbœ gvivZ¡K †ivM m„wó K‡i| 

 

 

 

 

GK MÖvg gvwU‡Z 50wU 
†bgv‡UvW †`Lv hvq Ges G 
wnmv‡e GKi cÖwZ G‡`i 
msL¨v `vuovq mv‡o Pvi †KvwU| 



K…wl I cjøx Dbœqb ¯‹zj 

BDwbU-4 111 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wPÎ 9 t †bgv‡UvW ev K…wg 
 
†ivwUdvim 
Giv GK ai‡bi cÖvYx| wfRv gvwU‡Z Giv emevm K‡i| Z‡e mu¨vZ‡mu‡Z I Rjvf‚wg‡Z G‡`i 

msL¨v cÖPzi e„w× cvq| Giv AwZ †QvU| Lvwj †Pv‡L cÖvqB †`Lv hvq bv, Z‡e AYyex¶Y hš¿  w`‡q 
fvj †`Lv hvq| mvg‡bi w`KUv P¨vÞv PvKwZi g‡Zv †`Lvq| G PvKwZi g‡Zv wRwbmUvi 
Pvicv‡k AmsL¨ miæ Pz‡ji g‡Zv c`v_© _v‡K| G Pzj w`‡q cvwb‡Z †f‡m _vKv Lvevi AwZ mn‡R 
†U‡b G‡b †L‡q †d‡j| G‡`i wcQb w`KUv miæ _v‡K| d‡j bvbv c`v_© Rwo‡q ai‡Z cv‡i| 
†ivwUdvim wb‡q g„wËKv weÁv‡b M‡elYv AvRI mxwgZ| Giv cxU gvwU‡Z ˆRe c`v_© we‡qvR‡b 
Ask MÖnY K‡i| 
cv‡VvËi g~j¨vqb 4.3 

mwVK DË‡ii cv‡k wUK wPý (�) w`b| 
1| mvaviYZ gvwU‡Z KZ cÖRvwZi †Ku‡Pv †`Lv hvq? 

K) 100 
L) 200 

�

†ivwUdvim wb‡q g„wËKv weÁv‡b 
M‡elYv AvRI mxwgZ| Giv 
cxU gvwU‡Z ˆRe c`v_© 
we‡qvR‡b Ask MÖnY K‡i| 
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M) 300 
N) 400 
 

2| †Kvb& gvwU‡Z †Ku‡Pvi msL¨v Kg? 
K) ˆRe c`v_©hy³ 
L) Kv`v gvwU 
M) †e‡j gvwU 
N) De©i gvwU 
 

3| GK MÖvg gvwU‡Z c¶j †cÖv‡Uv‡Rvqvi msL¨v KZ? 
K) 50-500 
L) 60-800 
M) 70-900 
N) 80-1000 
 

4| †bgv‡UvW †Kvb& Mv‡Qi c‡¶ ¶wZKi? 
K) Kjv, wcqvR, imyb cÖf„wZ 
L) gUi, ZvgvK, Avjy BZ¨vw` 
M) avb, cvU, mwilv BZ¨vw` 
N) Mg, f‚Uv, Wvj cÖf…wZ 
 

5| g„wËKv Rxe †Kvb&¸‡jv? 
K) weovj, wkqvj, KzKzi cÖf…wZ 
L) KvK, kvwjK, Po~B BZ¨vw`  
M) wks, †evqvj, wPswo BZ¨vw` 
N) B`yui, †Ku‡Pv, wccov cÖf…wZ| 
 

6| cxU gvwU‡Z ˆRe c`v_© we‡qvR‡b Kviv AskMÖnY K‡i? 
K) †bgv‡UvW 
L) †K‡Puv 
M) †cÖv‡Uv‡Rvqv 
N) †ivwUdvim 
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cvV 4.4 g„wËKv AYyRxe 
G cvV †k‡l Avcwb − 

♦ g„wËKvq emevmKvix AYyRxemg~‡ni bvg I cwiwPwZ ej‡Z cvi‡eb| 

♦ AYyRxemg~‡ni ˆewkó¨ I Kvh©ejxi eY©bv Ki‡Z cvi‡eb| 

♦ gvwUi De©iZv e„w×‡Z AYyRx‡ei ¸iæZ¡ e¨vL¨v Ki‡Z cvi‡eb| 
 
AYyRx‡ei †kªwYKiY  

 

g„wËKv AYyRxe 

 

 
e¨vK‡Uwiqv GK&wU‡bvgvBwmwUm  ˆkevj ev †kIjv QÎvK 

 
e¨vK‡Uwiqv 
1| e¨vK‡Uwiqv GK cÖKvi GK‡Kvlx ¶y`ª AYyRxe| 
2| KLbI Lvwj †Pv‡L †`Lv hvq bv| 
3| AYyex¶Y h‡š¿i mvnv‡h¨ †`L‡Z nq| 
4| Giv me©ÎB we`¨gvb h_v- gvwU, cvwb, evqy Ges Rxe‡`‡ni wfZi I evwni| 
 
e¨vK‡Uwiqvi ˆewkó¨ 
1| GK‡Kvlx RxevYy| 
2| †`‡n GK ev GKvwaK d¬v‡Rjv _vK‡Z cv‡i| 
3| †`n j¤̂viƒc aviY K‡i wØLÛxKiY ev evBbvixwdmb c×wZ‡Z esk e„w× K‡i| 
4| AvKv‡i 2-5 gvBµb Ges e¨wZµgag©x 0.2-80 gvBµb n‡q _v‡K| 
5| Giv ciRxwe, g„ZRxwe, evqyRxwe wKsev AevqyRxwe n‡Z cv‡i| 
 
e¨vK‡Uwiqvi MVb 
1| wbDwK¬qvm mij Ges mvB‡Uv‡cøvR‡gi cÖZ¨¶ ms¯c‡k© _v‡K| 
2| †Mvj I `Û n‡Z ïiæ K‡i wewfbœ AvK…wZi n‡q _v‡K| h_v t †MvjvKvi, `ÛvKvi, 

†cPv‡bv AvK…wZi, Kgv AvK…wZi, wcÖRg AvK…wZi BZ¨vw` Z‡e `ÛvK…wZi msLvB †ewk| 
3| e¨vK‡Uwiqvi †`‡n †h mKj Ask _v‡K- 

K) †Kvl cÖvPxi 
L) †g‡Rvmg 
M) wjwcW `vbv 
N) wbDwK¬qvi `ªe¨ 
O) cvRgv wSwjø 
P) ivB‡evmg 

 

e¨vK‡Uwiqv, gvwU, cvwb, 
evqy Ges Rxe‡`‡ni wfZi 
I evwni me©ÎB we`¨gvb 
Giv GK‡Kvlx AYyRxe| 
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wPÎ 10 t e¨vK‡Uwiqv 

 

g„wËKvq e¨vK‡Uwiqvi Ae¯’vb 
1| gvwU‡Z cÖPzi e¨vK‡Uwiqv _v‡K| 
2| cÖwZ MÖv‡g 1-10 wewjqb e¨vK‡Uwiqv Ges cÖwZ GK‡i 180-1800 †KwR ev‡qvgvm 

_v‡K| 
3| e¨vK‡Uwiqv gvwU‡Z wewfbœ KYvi Pviw`‡K †hLv‡b we‡kl K‡i Zv‡`i Lvevi Ges Ab¨vb¨ 

AbyK‚j Ae¯’v cvq †mLv‡b esk e„w× K‡i K‡jvbx m„wó K‡i| 
4| gvwU‡Z LwbR I wgwkªZ ˆRe †Kvj‡qW e¨vK‡Uwiqv e„w×i c‡¶ Dchy³ gva¨g| 
5| gvwU‡Z ciRxwe †kªwYf‚³ e¨vK‡UwiqvB †ewk _v‡K Ges Giv ˆRe c`v_© we‡køl‡Yi 

gva¨‡g kw³ msMÖn K‡i| 

 

wewfbœ Kvi‡Y gvwU‡Z e¨vK‡Uwiqvi cwigv‡Y ZviZg¨ N‡U| Zb¥‡a¨ D‡jøL‡hvM¨ KviY ev Dcv`vb 
mg~n n‡”Q t 
(1) ˆRe c`v_© 
(2) Av`ª©Zv 
(3) MÖnY‡hvM¨ Lv‡`¨i cwigvY 
(4) evqy PjvP‡ji Ae¯’v 

(5) ZvcgvÎv 
(6) A¤øZ¡ I ¶viKZ¡ 
(7) g„wËKvi ¯Í‡ii Ae¯’vb 
(8) FZz cwieZ©b, cÖf„wZ 

 

g„wËKvq e¨vK‡Uwiqv e„w×i Dcv`vb 
 

cvwb 
(K) Mv‡Qi myôz e„w×i Rb¨ hZUzKz cvwb gvwU‡Z _vKv cÖ‡qvRb wVK †m cwigvY cvwb 

e¨vK‡Uwiqv e„w×i Rb¨ mev©waK AbyK‚j| 
(L) gvwU‡Z cvwbi gvÎv Aw·‡Rb mieivn‡K cÖfvweZ K‡i| 
(M) e¨vK‡Uwiqvi e„w× gvwU‡Z Aw·‡Rb mieiv‡ni Ici wbf©ikxj| 
 

ZvcgvÎv 
(K) 200-37.50 †m. ZvcgvÎvq e¨vK‡Uwiqvi Kvh©¶gZv me‡P‡q †ewk| 
(L) AZ¨waK ZvcgvÎvq e¨vK‡Uwiqv g‡i hvq| 
 

ˆRe c`v_© 
(K) ˆRe c`v_© e¨vK‡Uwiqvi kw³i Drm wnmv‡e KvR K‡i| 
(L) ˆRe c`v_© †ewk _vK‡j e¨vK‡UwiqvI †ewk _v‡K| 
 

wewbgq‡hvM¨ K¨vjwmqvg I A¤œZv 
(K) AwaK wewbgq‡hvM¨ K¨vjwmqvg I 6-8 A¤øZv e¨vK‡Uwiqv e„w×i c‡¶ mnvqK| 

g„wËKvi cÖwZ MÖv‡g 1-10 
wewjqb e¨vK‡Uwiqv Ges 
cÖwZ GK‡i 180-1800 
†KwR ev‡qvgvm _v‡K| 

ˆRe c`v_© e¨vK‡Uwiqvi 
kw³i Drm wnmv‡e KvR 
K‡i| ˆRe c`v_© †ewk _vK‡j 
e¨vK‡UwiqvI †ewk _v‡K| 
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(L) †Kvb †kªwYi e¨vK‡Uwiqv KZ _vK‡e Zv wbf©i K‡i gvwUi A¤øZv I wewbgq‡hvM¨ 
K¨vjwmqv‡gi Ici| 

(M) †Kvb †Kvb e¨vK‡Uwiqv AwaK A¤œ (wcGBP 3.0 Gi Kg) I AwaK ¶vi (wcGBP 9.0 Gi 
†ewk) Ae¯’v‡ZI mwµq _v‡K| 

 
e¨vK‡Uwiqvi Kvh©vejx 
1| e¨vK‡Uwiqv ˆRe c`v_© we‡qvRb ev we‡køl‡Y mev©waK mnvqK| 
2| e¨vK‡Uwiqv evqygÛjxq bvB‡Uªv‡Rb ms‡hvR‡b Ab¨Zg f‚wgKv iv‡L| bvB‡Uªv‡Rb ms‡hvRb 

K‡i f‚wgi De©iZv evovq| 
3| e¨vK‡Uwiqv wZbwU we‡kl ai‡Yi ˆRe ivmvqwbK wewµqv gvwU‡Z msNwUZ K‡i| 

K) bvBwUªwd‡Kkb cÖwµqvq G‡gvwbqvg (NH4

+
) †K RvwiZ K‡i bvB‡UªU (NO3

−

)  
Drcbœ K‡i| 

L) mvjdvi‡K RvwiZ K‡i mvj‡d‡U (SO4

2−
) iƒcvšÍwiZ K‡i| 

M) bvB‡Uªv‡Rb wd‡·kb ev evqyw¯’Z wbw®Œq bvB‡Uªv‡Rb‡K wkgRvZxq Dw™¢‡`i wkK‡oi 
bwWD‡j (Nodule) Rgv K‡i| hv Dw™¢‡`i e„w× Ges g„wËKvq bvB‡Uªv‡R‡bi 
cwigvY evovq| 

 

 

e¨vK‡Uwiqvi †kªwYwefvM 
wewfbœ `„wó‡KvY wfwË‡Z e¨vK‡Uwiqvi 7-8 cªKvi †kªwYwefvM Kiv m¤¢e| G¸‡jv n‡”Q- 
1| U¨v‡·v‡bvwgK †kªwYwefvM 
2| ZvcgvÎvwfwËK †kªwYwefvM 
3| †`‡n d¬v‡Rjvi Ae¯’vb wfwËK †kªwYwefvM 
4| AvKvi AvK…wZ wfwËK †kªwYwefvM, h_v t 

(K) `ÛvKvi 
(L) †MvjvKvi 
(M) †cPv‡bv 
(N) KgvK…wZ I 
(O) wcÖRg 

5| cywówfwËK †kªwYwefvM, h_v t 
(K) ¯^‡fvRx I 
(L) ci‡fvRx| 

6| Aw·‡R‡bi Dcw¯’wZwfwËK †kªwYwefvM, h_v t 
(K) evqyRxwe I 
(L) AevqyRxwe| 

 

 

 

 

 

e¨vK‡Uwiqv evqygÛjxq bvB‡Uªv‡Rb 
ms‡hvR‡b Ab¨Zg f‚wgKv iv‡L| 
bvB‡Uªv‡Rb ms‡hvRb K‡i f‚wgi 
De©iZv evovq| 
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wPÎ 11 t wewfbœ cÖKvi e¨vK‡Uwiqv 

 

 
GKwU‡bvgvBwmwU‡mi cwiwPwZ I ˆewkó¨ 
1| e¨vK‡Uwiqvi gZ GK‡Kvlx Dw™¢`| 
2| e¨vK‡Uwiqvi gZB G‡`i e¨vm| 
3| G‡`i hLb kvLvhy³ gvB‡mwjqv _v‡K ZLb QÎv‡Ki gZ †`Lvq Ges hLb gvB‡mwjqv 

†f‡½ hvq ZLb e¨vK‡Uwiqvi gZ †`Lvq wKš‘ DciUv †gv‡gi gZ gm„Y ZvB mn‡R wf‡R 
bv| 

4| G‡`i †`n‡Kvl my‡ZvigZ Ges AmsL¨ kvLv cÖkvLvwewkó| 
5| †iYy¯’jx QÎv‡Ki gZB Drcbœ nq| 
6| Giv wfRv I wbi‡c¶ (wcGBP 6.0-7.5) g„wËKvqI †ek evo‡Z cv‡i| 
7| GKwU‡bvgvBwmwUm †_‡K Gw›Uev‡qvwUK Drcbœ nq Ges me‡P‡q cwiwPZ 

Gw›Uev‡qvwUK¸‡jv n‡”Q-†÷ªc‡UvgvBwmb, †UivgvBwmb, wb‡qvgvBwmb cÖf…wZ| 
 

GKwU†bvgvBwmwUm †_‡K 
Gw›Uev‡qvwUK Drcbœ nq Ges 
me‡P‡q cwiwPZ Gw›Uev‡qvwUK 
¸‡jv n‡”Q-†÷ªc‡UvgvBwmb, 
†UivgvBwmb, wb‡qvgvBwmb 
cÖf…wZ| 
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†h mKj AbyK‚j Ae¯’v GKwU‡bvgvBwmwU‡mi Kvh©vejxi mnvqK G¸‡jv n‡ŽQ - 
(1) AwaK Av`ª©, mywb®‹vwkZ I myôz evqy PjvPj m¤úbœ g„wËKv 
(2) h‡_ó ˆRe c`v_© 
(3) gvwUi A¤øgvb ev wcGBP 6.0-7.5 
(4) Dò AvenvIqv 
 

GKwU‡bvgvBwmwU‡mi Kvh©vejx 
1| GKwU‡bvgvBwmwUm ˆRe c`v_© D”PgvÎvq we‡qvRb NUvq †hgb K‡¤cv÷, LvgviRvZ mvi 

BZ¨vw`| GZ AwaK ZvcgvÎvq Ab¨vb¨ AYyRx‡ei Kvh©vejx e¨nZ nq| 
2| Giv e¨vK‡Uwiqv I QÎv‡Ki msL¨v I Kvh©vejx wbqš¿Y K‡i| 
3| wnDgvm Drcv`‡b mvnvh¨ I mnvqZv †`q| 
4| †h me †hŠM e¨vK‡Uwiqv I QÎvK Øviv fvjfv‡e cP‡Z ev we‡qvwRZ n‡Z cv‡i bv †hgb 

Avwgl, wjMwbb, KvBwUb, †dbj cÖf…wZ we‡qvR‡b Giv ¸iæZ¡c Y© f‚wgKv iv‡L| 
5| AwZwi³ A¤ø (wcGBP 5.0- Gi Kg) g„wËKvq G‡`i Kvh©vejx †_‡g _v‡K| 
6| m`¨ Kwl©Z g„wËKv †_‡K †h we‡kl MÜ †ei nq Zvi KviY mvaviYZ †gvì ev 

GKwU‡bvgvBwmwUm| 
7| GivB gvwU‡Z ˆRe c`v‡_© Aew¯’Z Lv`¨ Mv‡Qi MÖnY‡hvM¨ Ae¯’vq iƒcvšÍi K‡i| 
 

ˆkevj ev †kIjvi ˆewkó¨ 

1| Giv AwZ ¶z ª̀ m ‡Zvi gZ GK‡Kvlx Dw™¢`| 
2| fzZ¡‡Ki KvQvKvwQ A_v©r g„wËKvi Dcwifv‡Mi 15 †m.wg. Gi g‡a¨ emevm K‡i| 
3| G‡`i †`‡n †K¬v‡ivwdj Av‡Q d‡j mv‡jvK ms‡køl‡Yi gva¨‡g wb‡Ri Lv`¨ wb‡RB 

Drcv`b Ki‡Z cv‡i| Z‡e wKQy wKQy cÖRvwZi ˆkev‡j †K¬v‡ivwdj _v‡K bv| 
4| bvB‡UªU I G RvZxq †hŠwMK c`v_© Giv gvwU †_‡K MÖnY K‡i Ges evqy ev g„wËKvw¯’Z 

evqyi Kve©b-WvB-A·vBW n‡Z Kve©b MÖnY K‡i| 
5| m~‡h©i Av‡jv †c‡j Zv †_‡KB kw³ msMÖn K‡i| Avevi gvwUi †ek Mfx‡i _vK‡j ˆRe 

c`v_© we‡qvwRZ K‡i kw³ cvq| 
6| wfRv gvwU I Av`ª© AvenvIqv G‡`i emev‡mi Rb¨ DËg| Z‡e †iYy (†¯cvi) AvKv‡i 

cvwb e¨wZ‡i‡K A‡bKw`b _vK‡Z cv‡i| 
7| g„wËKvq ˆkev‡ji 60 cÖKvi cÖRvwZ we`¨gvb| 
8| 0-15 †mwg Dcwi¯’‡ii cÖwZ eM©wgUvi g„wËKvq 10-100 j¶ ˆkevj †`Lv hvq| 
9| Giv wbi‡c¶ g„wËKv we‡kl K‡i 7-8 wcGBP gvb m¤úbœ Rwg‡Z _vK‡Z cQ›` K‡i hw`I 

mxwgZ msL¨K A¤ø gvwU‡ZI †`Lv hvq| 
10| evqy †_‡K gy³ bvB‡Uªv‡Rb wb‡q Giv wb‡R‡`i kixi MV‡bi Kv‡R jvMvq hv‡K 

bvB‡Uªv‡Rb eÜb ev bvB‡Uªv‡Rb wd‡·kb cÖwµqv ejv nq| 
 

†kªwYwefvM t  
g„wËKvq wZb cÖKvi ˆkevj cvIqv hvq, h_vt 
(1) bxjvf meyR, 
(2) meyR ev Nvm meyR I 
(3) WvqvUg 
 

GKwU‡bvgvBwmwUm ˆRe c`v_© 
D”PgvÎvq we‡qvRb NUvq 
†hgb K‡¤&cv÷, LvgviRvZ 
mvi BZ¨vw`| GZ AwaK 
ZvcgvÎvq Ab¨vb¨ AYyRx‡ei 
Kvh©vejx e¨nZ nq| 

†kIjvi †`‡n †K¬v‡ivwdj 
Av‡Q d‡j mv‡jvK 
ms‡køl‡Yi gva¨‡g wb‡Ri 
Lv`¨ wb‡RB Drcv`b Ki‡Z 
cv‡i| Z‡e wKQy wKQy cÖRvwZi 
ˆkev‡j †K¬v‡ivwdj _v‡K bv| 

evqy †_‡K gy³ bvB‡Uªv‡Rb wb‡q 
Giv wb‡R‡`i kixi MV‡bi 
Kv‡R jvMvq hv bvB‡Uªv‡Rb 
eÜb ev bvB‡Uªv‡Rb wd‡·kb 
cÖwµqv ejv nq| 
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bxjvf meyR ˆkev‡ji (Blue Green 
Algae) ¸iæZ¡ 
1| G‡`‡ki gvwU‡Z Giv cÖwZ 

†n±‡i 30 †KwR bvB‡Uªv‡Rb 
†hvM K‡i| 

2| Giv gvwU‡Z 4.0-24 Ub/†nt 
ˆRe c`v_© †hvM K‡i| 

3| ivmvqwbK mv‡ii mv‡_ wgwk‡q 
K…wl †¶‡Î e¨envi Kiv hvq| 

4| †cw÷mvBW cÖ‡qvM wKsev Ab¨vb¨ ivmvqwbK mvi cÖ‡qv‡M G‡`i Dci †Zgb cÖfve †d‡j 
bv| 

5| †h †Kvb g„wËKvq cÖ‡qvM m¤¢e| Bnv g„wËKvi †fŠZ, ivmvqwbK I ˆRweK ¸Yv¸‡Yi DbœwZ 
NUvq| 

6| A‰Re `ªe¨‡K ˆRe `ª‡e¨ cwiYZ Ki‡Z mnvqZv `vb K‡i| 
7| Drcv`b LiP Kg| G‡`i e¨env‡i djb K‡qK¸Y †e‡o hvq| 
8| g„wËKvi mshyw³ I eyb‡Ui DbœwZ NUvq| 
9| f‚wg¶q‡iva K‡i| 
10| Kve©b-WvB-A·vBW wehyw³i d‡j gvwUi ¶viKZ¡ Kgvq| 
11| ïK‡bv Ae¯’vq eû ermi wUwK‡q ivLv I ¸Yv¸Y i¶v Kiv m¤¢e| 
12| e¨env‡i dm‡ji djb e„w×‡Z cÖZ¨¶ f‚wgKv iv‡L| 
13| G bxjvf meyR ˆkevj Rjvf‚wg‡Z avbMv‡Qi Lye mnvqK| Giv Kve©b-WvB-A·vBW MÖnY 

I Aw·‡Rb Z¨vM K‡i hv Kv‡ev©nvB‡WªU Drcv`‡bi Kv‡R jv‡M| G‡`i †`n †_‡K †ewi‡q 
Avmv Aw·‡Rb avb MvQ MÖnY K‡i| g„Zz¨i ci Rwg‡Z ch©vß bvB‡Uªv‡Rb I ˆRe c`v_© 
mieivn K‡i| 

14| g„wËKvi RxebKvj mviv¶Y mwRe iv‡L| 
bxjvf meyR ˆkev‡ji †Rbvm I †¯cwmm 
bxjvf meyR ˆkev‡ji Aax‡b 150wU †Rbvm I 1500 ¯cwmm ev cÖRvwZ i‡q‡Q| G‡`‡ki 
g„wËKvq wbæwjwLZ bxjvf meyR ˆkevj †`Lv hvq t 
(1) Gbv‡ebv (4) -†c K‡Uv‡bgv (7) Uwj‡cvw_ª· I 
(2) b÷K (5) K¨v‡jvw_ª· (8) †dviwgwWqvg 
(3) mvB‡Uv‡bgv (6) G¨jywgqv  
Abykxjb (Activity) t dm‡ji djb I g„wËKvi De©iZv e„w×‡Z bxjvf meyR †kIjvi ¸iæZ¡ eY©bv 
Kiæb| 

 

QÎvK 
g„wËKvq Ae¯’vbiZ AYyRx‡ei g‡a¨ QÎv‡Ki cwigvY A‡bK †ewk| GK MÖvg gvwU‡Z 8 nvRvi 

†_‡K 10 j¶ ch©š¿  QÎvK _vK‡Z cv‡i| GKi cÖwZ 0-15 †m.wg. g„wËKvq 500-750 †KwR 

QÎvK _v‡K| dmj I Pvlvev‡`i Rwg‡Z G‡`i msL¨v †ewk _v‡K| gvwU‡Z 170 e‡M©i AšÍ M©Z 
690wU QÎvK cÖRvwZ i‡q‡Q| QÎvK g~j, KvÛ, cvZvwenxb wb¤œ †kªwYi Dw™¢`| A½R Ae¯’vq Giv 
†`L‡Z m~‡Zvi gZ| m~‡Zvi gZ QÎvK AvKv‡i GKUz eo n‡Z cv‡i Ges †`‡n kvLv cÖkvLvI †ei 
n‡Z cv‡i Avevi bvI cv‡i| Giv eû‡Kvlx| G‡`i Pjb kw³ †bB| †hŠb I A‡hŠb c×wZ‡Z 
cÖRbb NUvq we‡kl K‡i †iYy ev †¯cv‡ii gva¨‡g eskwe¯Ívi nq| 

g„wËKvq Ae¯’vbiZ AYyRx‡ei 
g‡a¨ QÎv‡Ki cwigvY A‡bK 
†ewk| GK MÖvg gvwU‡Z 8 
nvRvi †_‡K 10 j¶ ch©š— 
QÎvK _vK‡Z cv‡i| 

 

G bxjvf meyR ˆkevj 
Rjvf‚wg‡Z avbMv‡Qi Lye 
mnvqK| Giv Kve©b-WvB-
A·vBW MÖnY I Aw·‡Rb Z¨vM 
K‡i hv Kv‡ev©nvB‡WªU Drcv`‡bi 
Kv‡R jv‡M| G‡`i †`n †_‡K 
†ewi‡q Avmv Aw·‡Rb avb MvQ 
MÖnY K‡i| g„Zz¨i ci Rwg‡Z 
ch©vß bvB‡Uªv‡Rb I ˆRe c`v_© 
mieivn K‡i| 

wPÎ 12 t bxjvf meyR ˆkevj 
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gvwU‡Z wZb cÖKvi QÎvK i‡q‡Q, h_v t B÷, QvZv (†gvì) Ges e¨v‡Oi QvZv| Giv A¤ø, wbi‡c¶ 
I ¶vi gvwU‡Z A_v©r cÖvq me gvwU‡Z emevm Ki‡Z cv‡i| Z‡e AwaKvsk †¶‡Î A¤ø gvwU‡ZB 
Giv AwaK nv‡i _v‡K| Pzb cÖ‡qv‡M msL¨v  n«vm cvq| 
 

QÎv‡Ki ˆewkó¨ 
1| G‡`i †`‡n †K¬v‡ivwdj †bB| 
2| Giv Kve©‡bi Rb¨ ˆRe c`v‡_©i Ici wbf©i K‡i| d‡j ˆRe c`v_© mg„× gvwU‡Z AwaK 

cwigvY _v‡K| 
3| Giv g„ZRxex, wg‡_vRxex ev ciRxex| 
4| AwaK A¤ø gvwU‡Z †eu‡P _vK‡Z G‡`i Amywe‡a nq bv| 
5| Rjvkq ev Rjve× GjvKvq Giv wU‡K _vK‡Z cv‡ibv| 
6| evqyRxex e‡j Dc‡ii Í̄‡i AwaK I wb¤œ ¯Í‡i Kg _v‡K| 
7| †`n m~¶ m~‡Zvi gZ †`Lv hvq| 
8| kvLv cÖkvLv _vK‡Z cv‡i wKsev bvI cv‡i| 
9| †Kvb †Kvb cÖRvwZ exR †iYy aviY K‡i hv †`L‡Z AYyex¶Y h‡š¿i cÖ‡qvRb nq| 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

wPÎ 13 t wewfbœ cÖKvi QÎvK 
QÎv‡Ki Kvh©vejx 

1| KZK¸‡jv QÎvK (†hgb gvB‡KvivBRv) Mv‡Qi g ‡j wg‡_vRxex iƒ‡c Ae¯’vb K‡i Ges 
Mv‡Qi cÖ‡qvRbxq Lv‡`¨vcv`vb we‡kl K‡i dmdivm MÖn‡Y mvnvh¨ K‡i| 

2| Giv KZK¸‡jv ’̄vqx ˆRe c`v_© h_v t †mjy‡jvR, wjMwbb I Mvg, Ges mn‡R we‡qvwRZ 
ˆRe c`v_© h_v t wPwb, ÷vP© I †cÖvwUb we‡qvR‡b we‡kl f‚wgKv iv‡L| 

3| GwmW I wcU g„wËKvq ˆRe c`v‡_©i we‡qvRb NUvq| 
4| ‰Re c`v_© †_‡K wnDgvm Drcv`‡b mvnvh¨ K‡i| 
5| g„Z‡`n †_‡K gvwU‡Z ˆRe c`v_© †hvM nq| 
6| †Kvb †Kvb QÎvK (ciRxex) dm‡ji †ivM Qwo‡q e¨vcK ¶wZ mvab K‡i| 
7| A‡bK cÖRvwZi QÎvK ˆRe c`v_©‡K †f‡½ G‡gvwbqv‡g cwieZ©b K‡i| 

KZK¸‡jv QÎvK (†hgb 
gvB‡KvivBRv) Mv‡Qi g~‡j 
wg‡_vRxex iƒ‡c Ae¯’vb K‡i 
Ges Mv‡Qi cÖ‡qvRbxq 
Lv‡`¨vcv`vb we‡kl K‡i 
dmdivm MÖn‡Y mvnvh¨ K‡i| 
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8| e¨v‡Oi QvZv (gvkiæg) QÎvK bv _vK‡j AiY¨ gvwUi ˆRe c`v_© †gv‡UB we‡qvwRZ n‡Zv 
bv| gvkiæg ev e¨v‡Oi QvZv cywóKi Lv`¨ wn‡m‡e we‡ewPZ| 

9| QÎvK g„wËKv Kve©b I bvB‡Uªv‡R‡bi AwaKvsk wb‡R‡`i kixi MV‡bi Kv‡R jvMvq| 
 

gvB‡KvivBRv 

gvB‡KvivBRvi A_© QÎvKg j| QÎv‡Ki gvB‡mvwjqvg I KZK¸‡jv mRxe Dw™¢‡`i wkK‡oi 
Nwbô mnve¯’vb‡K gvB‡KvivBRv e‡j| G mnve¯’vb wg‡_v‰RweK ev wmgev‡qvwUK| Dbwesk 
kZvãxi †kl fv‡M ebvÂv‡ji wKQy Mv‡Q G ai‡bi m¯ú©K cÖ_g †`Lv hvq| AvaywbK M‡elYvq 
d‡j wewfbœ g„wËKvq gvB‡KvivBRvi Dcw¯’wZ I Dc‡hvwMZv wbw ©̀óiƒ‡c Rvbv †M‡Q| 
QÎv‡Ki m~ZvK…wZ nvBdv I Dw™¢` wkK‡oi †Kv‡li g‡a¨ m¤ú©‡Ki Ici wfwË K‡i G‡`i‡K ỳÕwU 
†kªwY‡Z fvM Kvi hvq - 

1| GK‡UvUªwdK ev ewntgvB‡KvivBRv - wkK‡oi †Kv‡li Pviw`‡K A_©vr A¤œ ‡Kv‡li duv‡K 
cÖ‡ek Ki‡j Zv‡K ewntgvB‡KvivBRv e‡j| 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

wPÎ 14 t ewntgvB‡KvivBRv 
 

2| G‡ÛvUªwdK ev AšÍ t gvB‡KvivBRv - Giv Dw™¢‡`i g~‡ji †Kv‡li Af¨šÍ‡i (GwcWvwgm© I 
Ki‡U·, cÖ‡ek K‡i| QÎvK Mv‡Qi wkK‡o cÖ‡ek Kivi d‡j we‡kl GbRvBg wbtm„Z 
nq| 

 
 
 
 
 
 
 

gvB‡KvivBRvi A_© QÎvKg~j| 
QÎv‡Ki gvB‡mvwjqvg I 
KZK¸‡jv mRxe Dw™¢‡`i 
wkK‡oi Nwbô mnve¯’vb‡K 
gvB‡KvivBRv e‡j| 
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wPÎ 15 t AšÍtgvB‡KvivBRv 
 
gvB‡KvivBRvi Kvh©vejx 
1| g~j‡K †ivMRxevYyi AvµgY †_‡K i¶v K‡i| 

2| AšÍ t gvB‡KvivBRv g‡i †M‡j mivmwi Dw™¢‡`i cywó †hvMvq| 
3| ewntgvB‡KvivBRv gvwU‡Z ˆRe c`v_© †hvMvq| 
4| gvB‡KvivBRv Dw™¢` wkK‡oi cywó cwi‡kvlY GjvKv evovq d‡j dmdivm †kvl‡Yi 

cwigvY e„w× cvq| 
5| wkgRvZxq Dw™¢‡`i wkK‡o ¸wU (bwWDj) Drcv`b Ges bvB‡Uªv‡Rb ms‡hvR‡b mvnvh¨ 

K‡i| 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
cv‡VvËi g~j¨vqb 4.4 
mwVK DË‡ii cv‡k wUK wPý (�) w`b| 

1| ZvcgvÎvi †Kvb mxgvq e¨vK‡Uwiqvi Kvh©¶gZv m‡ev©Ëg? 
K) 10.0 - 15.00  †m. 
L) 25.5 - 30.5  †m. 
M) 30.0 - 40.00  †m. 
N) 20.0  - 37.50  †m. 

 

2| bxjvf meyR †kIjv G‡`‡ki gvwU‡Z Kx cwigvY bvB‡Uªv‡Rb †hvM K‡i? 

�

gvB‡KvivBRv Dw™¢` wkK‡oi 
cywó cwi‡kvlY GjvKv evovq 
d‡j dmdivm †kvl‡Yi 
cwigvY e„w× cvq| 
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K) 10 †KwR/†nt 
L) 20 †KwR/†nt 
M) 30 †KwR/†nt 
N) 40 †KwR/†nt 

 

3| QÎvK Dw™¢` Kx ai‡bi? 
K) Wvjvcvjv Av‡Q 
L) kvLv cÖkvLvq mg„× 
M) g~j, KvÛ cZvwenxb wbæ‡kªYxi Dw™¢` 
N) g~j, KvÛ, cvZv mg„× Dw™¢` we‡kl 

 

4| GKwU‡bvgvBwmwUm Gi myôz e„w×i Rb¨ DËg wcGBP gvb KZ? 
K) 5.5-6.0  
L) 6.0-7.5 
M) 7.0-8.0 
N) 8.0-9.0 

 
5| gvB‡KvivBRv we‡klZt Dw™¢‡`i †Kvb Acwinvh© cywó Dcv`v‡b mnvqZv K‡i? 

K) bvB‡Uªv‡Rb 
L) dmdivm 
M) cUvwkqvg 
N) K¨vjwmqvg 
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cvV 4.5 g„wËKv AYy‰RweK cÖwµqv 
G cvV †k‡l Avcwb − 

♦ g„wËKvq AYy‰RweK cÖwµqvi eY©bv Ki‡Z cvi‡eb| 

♦ ˆRe c`v‡_©i we‡qvRb cÖwµqv I Drcvw`Z c`v_©mg~‡ni bv‡g ZvwjKv ˆZwi Ki‡Z 
cvi‡eb| 

♦ g„wËKv AYy‰RweK Kvh©vejx wbqš¿YKvix Dcv`vb¸‡jvi bvg wjL‡Z cvi‡eb| 

♦ wgbv‡ijvB‡Rkb, Bg&‡gvwejvB‡Rkb, A¨vwgbvB‡Rkb, G‡gvwbwd‡Kkb bvBwUªwd‡Kkb, 
wWbvBwUªwd‡Kkb cÖf…wZ e¨vL¨v Ki‡Z cvi‡eb| 

 
g„wËKvq AmsL¨ AYyRxe i‡q‡Q Zv Avgiv c~e©eZx© cv‡V †R‡bwQ| Gme AYyRxe Øviv bvbv iKg 
AYy‰RweK wµqv wbqZ Pj‡Z _v‡K| Gme AYy‰RweK wµqv Øviv g„wËKvi MVb DbœZ nq Ges 
De©iZv e„w× cvq| g„wËKvq msNwUZ wewfbœ AYy‰RweK cÖwµqv Øviv Dw™¢` cywó Dcv`vb mnRjf¨ 
AvKv‡i Av‡m| d‡j Dw™¢` Zv mn‡R g~‡ji gva¨‡g MÖnY K‡i cywójvf K‡i| 
 
g„wËKvq msNwUZ wewfbœ AYy‰RweK cÖwµqv 

1| ˆRe c`v‡_©i we‡kølY t g„wËKv¯Í RxevYy gvwU‡Z †hme KvR K‡i Zvi g‡a¨ ˆRe c`v‡_©i 
we‡kølY ¸iæZ¡c~Y©| G we‡køl‡Yi gva¨‡g †h mKj Lv`¨ Dcv`vb RwUj ˆRe †hŠMiƒ‡c 
Dcw¯’Z _v‡K, RxevYyiv Zv‡`i Mv‡Qi c‡¶ MÖnY‡hvM¨ Ae ’̄vq iƒcvšÍwiZ K‡i| 

2| gvwU‡Z RxevYyi mvnv‡h¨ wKQy A‰Re Lv‡`¨i iƒcvšÍi t g„wËKv¯Í RxevYyiv gvwU‡Z RviY 
c×wZ Øviv G‡gvwbqvg Avqb †_‡K bvB‡UªU Avq‡b Ges we‡køwlZ ˆRe c`v‡_©i 
mvjdvi‡K mvj‡dU Avq‡b iƒcvšÍwiZ K‡i| G ˆRe ivmvqwbK cÖwµqv wewfbœ GbRvB‡gi 
Øviv msMwVZ n‡q _v‡K| GQvov Ab¨ †Kvb LwbR ª̀e¨I RxevYyi Øviv iƒcvšÍwiZ nq| 
G‡`i g‡a¨ Avqib (Fe) I g¨v½vwbR (Mn) D‡jøL¨‡hvM¨| DbœZ evqy I cvwb PjvPj 
m¤úbœ Rwg‡Z ¯^Rxex e¨vK‡Uwiqvi Øviv Avqib I g¨v½vwbR RvwiZ n‡q D”P †hvR¨Zv 
cÖvß nq| G RvwiZ Ae¯’vq gvSvwi pH Gi gvwU‡Z G‡`i ª̀ve¨Zv A‡bK K‡g hvq| 
GRb¨B A¤ø gvwU‡Z Rjxq `ªe‡Y g¨v½vwbR I Avqi‡bi cwigvY A¯^vfvweK iK‡g 
e„w×cÖvß nq bv| wKš‘ RxevYy‡`i Øviv G RviY c×wZ hw` msNwUZ bv nZ Zvn‡j 
AwaKvsk A¤ø gvwU‡Z Avqib I g¨v½vwb‡Ri cwigvY GZ A¯^vfvweK iK‡g †e‡o †hZ †h 

Mv‡Qi c‡¶ Zv welZ j¨ n‡q DVZ| 

3| bvB‡Uªv‡Rb ms‡hvRb (Nitrogen Fixation) t evZv‡mi g‡a¨ †h cÖPzi cwigv‡Y 
bvB‡Uªv‡Rb †gŠj wbw®Œq M¨vm Ae¯’vq (N2) _v‡K †m bvB‡Uªv‡Rb wKQy wKQy RxevYy MÖnY 
Ki‡Z cv‡i wKš‘ MvQ mivmwi cv‡i bv| H RxevYy¸‡jv gvwU‡Z hLb gviv hvq ZLb ˆRe 
we‡køl‡Yi gva¨‡g H bvB‡Uªv‡Rb MvQ MÖnY Ki‡Z cv‡i| mvaviYZt `yÕai‡bi e¨vK‡Uwiqv 
evZvm †_‡K wb‡R‡`i kix‡i bvB‡Uªv‡Rb AvniY Ki‡Z mg_© nq| cÖ_gZt wkgRvZxq 
Mv‡Qi wkK‡o GK ai‡bi e¨vK‡Uwiqv cÖ‡ek K‡i Aey©` ev bWz¨j m„wó K‡i| G‡`i A‡bK 
mgq Aey©` RxevYyI ejv nq| GB e¨vK‡Uwiqv evZv‡mi bvB‡Uªv‡Rb Avni‡Y mg_©| Giv 

cvi¯žwiK wewbgq m¤cK© m„wó K‡i Mv‡Qi wkK‡o Ae¯’vb K‡i| MvQ Kv‡ev©nvB‡WªU w`‡q 
e¨vK‡Uwiqv‡K kw³ †hvMvq, wewbg‡q e¨vK‡Uwiqviv evZvm †_‡K M„wnZ bvB‡Uªv‡Rb‡K 
Mv‡Qi MÖnY‡hvM¨ Ae¯’vq mieivn K‡i| G ai‡bi m¤úK©‡K wmgev‡qvwUK m¤cK© e‡j 
Ges G NUbv‡K wmgev‡qvwmm e‡j| wØZxqZt gvwU‡Z ¯^vaxbfv‡e A_v©r Mv‡Qi m‡½ 
†KvbiKg wewbgq m¤cK© m„wó bv K‡i emevm K‡i Ggb GK ai‡bi e¨vK‡Uwiqv Av‡Q 

g„wËKv¯Í RxevYyiv gvwU‡Z RviY 
c×wZ Øviv G‡gvwbqvg Avqb †_‡K 
bvB‡UªU Avq‡b Ges we‡køwlZ ˆRe 
c`v‡_©i mvjdvi‡K mvj‡dU Avq‡b 
iƒcvšÍwiZ K‡i| 

MvQ Kv‡ev©nvB‡WªU w`‡q 
e¨vK‡Uwiqv‡K kw³ †hvMvq, 
wewbg‡q e¨vK‡Uwiqviv evZvm 
†_‡K M„wnZ bvB‡Uªv‡Rb‡K Mv‡Qi 
MÖnY‡hvM¨ Ae¯’vq mieivn K‡i| 
G ai‡bi m¤úK©‡K wmgev‡qvwUK 
m¤úK© e‡j Ges G NUbv‡K 
wmgev‡qvwmm e‡j| 
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hviv evZv‡mi wbw®Œq bvB‡Uªv‡Rb‡K wb‡R‡`i kix‡i MÖnY Ki‡Z mg_©| gvwUi ‰Re 
c`v_©‡K Giv kw³i Drm wnmv‡e e¨envi K‡i| c‡i hLb GB RxevYy¸‡jv gviv hvq ZLb 
G bvB‡Uªv‡R‡bi wKQy Ask Mv‡Qi c‡¶ MÖnY‡hvM¨ nq| cÖ_‡gv³ evqygÛjx bvB‡Uªv‡Rb 
ms‡hvRb‡K wmgev‡qvwUK bvB‡Uªv‡Rb ms‡hvRb e‡j Avi wØZxq c×wZ‡K bb-
wmgev‡qvwUK bvB‡Uªv‡Rb ms‡hvRb e‡j| 

Rhizobium Ges Azotobacer h_vµ‡g wmgev‡qvwUK Ges bb-wmgev‡qvwUK e¨vK‡Uwiqvi 
D`vniY| 
 

ˆRe c`v‡_©i we‡qvRb cÖwµqvi avc I Drcvw`Z c`v_© 
1| RxevYyiv cÖ_‡g †k¦Zmvi, kK©iv I cvwb‡Z `ªeYxq †cÖvwUb aesm K‡i ev we‡qvwRZ K‡i| 
2| Gi c‡ii ch©v‡q bvbv ˆRe c`v‡_©i g‡a¨ we‡qvR‡bi KvR P‡j| RwUj †cÖvwUb, 

†nwg‡mjy‡jvR, Mvg BZ¨vw` †hŠwMK c`v_© G cÖm‡½ D‡jøL‡hvM¨|  
3| Z…Zxq chv©‡qi we‡qvR‡b c‡o †mjy‡jvR| 
4| †Zj, Pwe©, †gvg, †iwRb I wjMwbb me‡P‡q †`ix‡Z we‡qvwRZ nq| wjMwbb mn‡R 

we‡qvwRZ n‡Z cv‡i bv e‡jB gvwU‡Z wnDgvm Drcbœ nq| 
 
†Kvb cÖKvi ˆRe c`v_© we‡qvwRZ n‡q Kx Kx c`v_© Drcbœ nq G¸‡jv GLv‡b †`qv n‡jv t 
1| Kve©b MwVZ †hŠM t Kve©b WvB-A·vBW, Kve©‡bU, evBKve©‡bU I †gŠwjK Kve©b| 
2| bvB‡Uªv‡Rb †hŠM t G‡gvwbqvg, bvB‡UªU, bvBUªvBU, I †gŠwjK bvB‡Uªv‡Rb| 
3| mvjdv‡ii †hŠM t mvjdvi, nvB‡Wªv‡Rb mvjdvBW, mvjdvBU, mvj‡dU, Kve©b WvB-

mvjdvBW, mvjdvi WvB-A·vBW| 
4| dmdiv‡mi †hŠM t dmdwiK GwmW, dm‡dU, WvB dm‡dU I g‡bvdm‡dU 
5| Ab¨vb¨ DcRvZ t nvB‡Wªv‡Rb, Aw·‡Rb, wewfbœ A·vBW I nvB‡WªvA·vBW, cvwb, 

cUvwmqvg, K¨vjwmqvg I g¨vM‡bwmqvg BZ¨vw`| 
 

g„wËKv AYy‰RweK Kvh©vejx wbqš¿YKvix Dcv`vb 
1| g„wËKv Dcv`vb 

eybU, mshyw³, A¤øgvb, evqy PjvPj, cvwb aviY ¶gZv, Lv‡`¨vcv`vb mieivn I wbqš¿‡Yi 
gva¨‡g AYyRx‡ei Ae¯’vb, msL¨v I Kvh©vejx wbqš¿Y K‡i| ga¨g eybU, DËg mshyw³, 
wbi‡c¶ ev cÖkg wewµqv m¤cbœ gvwU‡Z AYy‰RweK ZrciZv AwaK| jeYv³Zv, welv³ 
`ªe¨, g„wËKv NbZ¡, †cÖvdvBj, Av`ª©Zv I ZvcgvÎv cÖf„wZ cÖavb g„wËKv Dcv`vb iƒ‡c 
cwiwPZ| 

 

2| Rjevqy Dcv`vb  
ZvcgvÎv, m~h©wKiY I e„wócvZ kw³kvjx Rjevqy Dcv`vb| Giv g„wËKv Zvc I Av`ª©Zv 
wbqš¿Y K‡i| g„wËKvi AYyRx‡ei Kvh©vejx m¤cbœ Kivi Rb¨ DËg ZvcgvÎv n‡”Q 25-
350 †mt| 

 

3| kw³ `ªe¨ mieivn 
ˆRe c`v‡_©i cÖK…wZ, cÖKvi, cwigvY, cPb chv©q cÖf„wZ AYyRx‡ei Kvh©vejx‡K wbqš¿Y 
K‡i| g~jZt ˆRe c`v_© we‡qvR‡bi gva¨‡g kw³ msMÖn K‡i †eu‡P _v‡K| 

 

4| g„wËKv e¨e¯’vcbv Dcv`vb 

Rhizobium Ges Azotobacer  

h_vµ‡g wmgev‡qvwUK Ges bb-
wmgev‡qvwUK e¨vK‡Uwiqvi 
D`vniY| 
 

eybU, mshyw³, A¤øgvb, evqy 
PjvPj, cvwb aviY ¶gZv, 
Lv‡`¨vcv`vb mieivn I wbqš¿‡Yi 
gva¨‡g AYyRx‡ei Ae¯’vb, msL¨v 
I Kvh©vejx wbqš¿Y K‡i| 
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Rwgi Pvl, dm‡ji cÖKvi I cwiPhv© c×wZ, g„wËKvq Ae¯’vbiZ AYyRx‡ei cÖKvi, msL¨v 
I Kvh©vejx wbqš¿Y K‡i| Pvl ev f‚wg Kl©Y gvwUi evqy I cvwb PjvPj wbqš¿‡Yi gva¨‡g 
AYy‰RweK Kvh© cwiPvwjZ K‡i| 

wgbv‡ijvB‡Rkb (Mineralization) 
†h ˆRe ivmvqwbK cÖwµqvq ivmvqwbK mvi, dm‡ji Aewkóvsk, meyR I ˆRe mvi, ˆRe c`v‡_© 
Aew¯’Z bvB‡Uªv‡Rb cÖf„wZ wewfbœ c×wZi gva¨‡g cwiewZ©Z n‡q Mv‡Qi MÖnY‡hvM¨ Ae¯’vq Av‡m 
Zv‡KB wgbv‡ijvB‡Rkb e‡j| G cÖwµqvq RwUj ˆRe †hŠM wewfbœ AYyRx‡ei wµqvq †f‡½ mij 
`ª‡e¨ cwiYZ nq| 
 

Bg&‡gvwejvB‡Rkb (Immobilization) 

†h cÖwµqvq Dw™¢‡`i MÖn‡Yvc‡hvMx A‰Re bvB‡Uªv‡Rb †hŠM cwiewZ©Z n‡q ˆRe bvB‡Uªv‡R‡b 

cwiYZ nq Zv‡K Bg&‡gvwejvB‡Rkb e‡j| G cÖwµqvq g„wËKv AYyRxemg n mij bvB‡Uªv‡Rb 
MÖnY K‡i d‡j mvgwqKfv‡e gvwU‡Z Dw™¢‡`i Rb¨ bvB‡Uªv‡R‡bi NvUwZ †`Lv †`q| wKš‘ Gme 
AYyRxe gviv †M‡j M„nxZ bvB‡Uªv‡Rb ˆRe c`v_©iƒ‡c wegy³ nq| 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

wPÎ 16 t bvB‡Uªv‡Rb Pµ 
 

mvaviYZt wgbv‡ijvB‡Rkb, Bg‡gvwejvB‡Rkb I wegy³KiY wg‡jB bvB‡Uªv‡Rb Pµ m¤cbœ nq| 
Qwe‡Z bvB‡Uªv‡Rb Pµ †`Lv‡bv nj| g~jZt wgbv‡ijvB‡Rkb cÖwµqvi wZbwU avc _v‡K, h_v t 
(1) A¨vwgbvB‡Rkb (Amminization) 
(2) G‡gvwbwd‡Kkb (Ammonification) 
(3) bvBwUªwd‡Kkb (Nitrification) 

wgbv‡ijvB‡Rkb cÖwµqvq 
RwUj ˆRe †hŠM wewfbœ 
AYyRx‡ei wµqvq †f‡½ mij 
ª̀‡e¨ cwiYZ nq| 
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wZbwU avcB ˆRweK cÖwµqvi mv‡_ IZ‡cªvZfv‡e RwoZ| Dc‡ii Qwe‡Z bvB‡Uªv‡Rb Pµ 
Dc¯’vc‡bi gva¨‡g wgbv‡ijvB‡Rkb cÖwµqvi avcmg~nI †`Lv‡bv n‡q‡Q| wb‡¤œ cÖwµqv wZbwUi 
msw¶ß weeiY †`qv n‡jv| 
1| A¨vwgbvB‡Rkb (Amminization) 

†cÖvwUb †_‡K Gwg‡bv Gwm‡Wi ˆRweK iƒcvšÍi nIqvi cÖwµqv‡K A¨vwgbvB‡Rkb e‡j| 
-†cÖvwU‡bi Av`ª© we‡k l‡Yi avc¸‡jv n‡”Q t †cÖvwUb → cwj‡ccUvBW → †ccUvBW, 

GgvB‡bv GwmW → BDwiqv → G‡gvwbqv| 

2| G‡gvwbwd‡Kkb (Ammonification) 

†h ˆRe ivmvqwbK cÖwµqvi gva¨‡g GgvB‡bv †hŠM n‡Z G‡gvwbqv Drcbœ nq Zv‡K 
G‡gvwbwd‡Kkb ev G‡gvwbKiY e‡j| A¨vwgbvB‡Rkb I G‡gvwbwd‡Kkb cÖwµqvq 
e¨vK‡Uwiqv, QÎvK I GKwU‡bvgvBwmwUm AYyRxe cÖZ¨¶ Ask †bq| BDwi‡qR (urease)  
bvgK GbRvB‡gi mvnv‡h¨ ˆRe †cÖvwUb †f‡½ G‡gvwbqvg Drcbœ nq Ges G‡KB 
G‡gvwbwd‡Kkb e‡j| ivmvqwbK mgxKi‡Yi mvnv‡h¨I GUv †`Lv‡b m¤¢e|  

BDwiqv CO(NH2)2 + 2H20  →
qRBDwi‡

 (NH4)2 CO3 → 2 NH4

+

+ CO3

= 
 

G‡gvwbwd‡Kk‡b cÖfve we¯ÍviKvix Dcv`vb mg~n n‡”Q t 
(1) gvwUi ¸Yv¸Y 
(2) ‰Re c`v_© 
(3) AbyRx‡ei cÖK…wZ 
(4) Pzb cÖ‡qvM 
(5) cvwb wb®‹vkb 

(6) Pvlvev` 
(7) ZvcgvÎv 
(8) g„wËKv wcGBP ev A¤øZv I 
(9) jeYv³Zv 
 

 
3| bvBwUªwd‡Kkb (Nitrification) 

G‡gvwbqvi we‡kl Ask e¨vK‡Uwiqv I Ab¨vb¨ RxevYyiv  MÖnY K‡i, Avi GKUv Ask 
MvQcvjv †kvlY K‡i Ges Aewkóvsk gvwU‡Z †_‡K hvq| G G‡gvwbqv †_‡K Gevi †Kvb 
†Kvb e¨vK‡Uwiqv bvBUªvBU Drcbœ K‡i Ges bvBUªvBU Avevi bvB‡Uª‡U iƒcvšÍwiZ nq| 
G‡gvwbqv †_‡K ˆRe ivmvqwbK cªwµqvq bvB‡Uª‡U iƒcvšÍi NUvi bvgB bvBwUªwd‡Kkb 
(Nitrification)| GLv‡b ¯^‡fvRx (A‡UvUªwdK) I ci‡fvRx (†nUviUªwdK) e¨vK‡Uwiqv 
ˆRweK iƒcvšÍi NUvq| cÖ_gZt bvB‡Uªv‡mv‡gvbvm (Nitrosomonas) I bvB‡Uªv‡mvK°vm 
(Nitrosococcus) RvZxq e¨vK‡Uwiqv G‡gvwbqv‡K bvBUªvB‡U cwiewZ©Z K‡i Zvici 
bvB‡Uªve¨v±vi (Nitrobacter) RvZxq e¨vK‡Uwiqv G bvBUªvBU †_‡K bvB‡UªU ˆZwi K‡i| 
wb‡æ wewµqv †`Lv‡bv n‡jv t 
1. 2NH3 + 802 = 2HN02 + H20 

2. 2HN02 + 02 = 2HN03 

 
bvBwÆwd‡Kk‡b cÖfve we¯ÍviKvix Dcv`vb mg~n n‡”Q t 
(1) gvwUi A¤øgvb 
(2) evqy PjvPj 
(3) Av`ª©Zv 
(4) ZvcgvÎv 
(5) ˆRe c`v_© 

(7) je‡Yi  NbZ¡ 
(8) Pvlvev` 
(9) Pzb cÖ‡qvM 
(10) mvi/†cw÷mvBW cÖ‡qvM 
(11) K`©g KYv I 

†cÖvwUb †_‡K Gwg‡bv Gwm‡Wi 
ˆRweK iƒcvšÍwiZ nIqvi 
cÖwµqv‡K A¨vwgbvB‡Rkb e‡j| 

†h ˆRe ivmvqwbK cÖwµqvi 
gva¨‡g GgvB‡bv †hŠM n‡Z 
G‡gvwbqv Drcbœ nq Zv‡K 
G‡gvwbwd‡Kkb ev G‡gvwbKiY 
e‡j| 

G‡gvwbqv †_‡K ˆRe ivmvqwbK 
cªwµqvq bvB‡Uª‡U iƒcvš—i 
NUvi bvgB bvBwUªwd‡Kkb| 
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(6) wm-Gb AbycvZ (12) g„wËKv ¯Íi ev MfxiZv 
 
 
AYyRx‡ei ¶wZKi cÖfve 
1| Dw™¢` I cÖvYxi †ivM m„wó K‡i| 
2| eo eo MvQcvjv I Pv‡li dm‡ji mv‡_ cÖwZ‡hvwMZv K‡i| 
3| †Kvb †Kvb welv³ `ªe¨ Drcv`b K‡i| 
4| bvB‡Uªv‡Rb wegy³ KiY ev wWbvBwXªwd‡Km‡b Ask †bq| 
 
g„wËKvw¯’Z bvB‡Uªv‡Rb †hŠM‡K weRvwiZ K‡i A¨v‡gvwbqv ev †gŠwjK bvB‡Uªv‡Rb gy³ K‡i †`qvi 
bvgB bvB‡Uªv‡Rb wegy³KiY ev wWbvBwUªwd‡Kkb| KLbI G‡gvwbqviƒ‡c I Avevi KLbI 
bvB‡Uªv‡Rbiƒ‡c gy³ n‡q evqygÛ‡j P‡j †h‡Z cv‡i| 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

g„wËKvw¯’Z bvB‡Uªv‡Rb †hŠM‡K 
weRvwiZ K‡i A¨v‡gvwbqv ev 
†gŠwjK bvB‡Uªv‡Rb gy³ K‡i 
†`qvi bvgB bvB‡Uªv‡Rb 
wegy³KiY ev wWbvBwUªwd‡Kkb| 
KLbI G‡gvwbqviƒ‡c I Avevi 
KLbI bvB‡Uªv‡Rbiƒ‡c gy³ n‡q 
evqygÛ‡j P‡j †h‡Z cv‡i| 
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cv‡VvËi g~j¨vqb 4.5 
mwVK DË‡ii cv‡k wUK wPý (�) w`b| 
1| RxevYyiv †Kvb&¸‡jv‡K cÖ_g we‡qvwRZ K‡i? 

K) †k¦Zmvi, kK©iv I `ªeYxq †cÖvwUb  
L) RwUj †cÖvwUb, Mg, †nwg‡mjy‡jvR 
M) †mjy‡jvR 
N) Pwe©, †gvg, †iwmb 
 

2| we‡qvRb  cÖwµqvq Drcvw`Z Kve©b-MwVZ †hŠwMK c`v_© †Kvb&wU? 
K) G‡gvwbqv 
L) bvBUªvBU 
M) mvjdvi 
N) Kve©‡bU 
 

3| G‡gvwbwd‡Kkb c×wZ‡Z Kx nq? 
K) G‡gvwbqvg †_‡K bvBUªvBU 
L) GgvB‡bv †hŠM †_‡K G‡gvwbqv 
M) G‡gvwbqvg †_‡K bvB‡UªU 
N) mvjdvi †_‡K mvj‡dU 
 

4| G‡gvwbqv iƒ‡c bvB‡Uªv‡Rb gy³ n‡q evqygÛ‡j P‡j hvIqvi bvg Kx? 
K) bvB‡Uªv‡Rb wegy³KiY ev wWbvBwUªwd‡Kkb 
L) G‡gvwbwd‡Kkb 
M) bvBwUªwd‡Kkb 
N) B‡¤§vwejvB‡Rkb 
 

5| †Kvb cÖwµqvq g„wËKvq Dw™¢‡`i cÖ‡qvRbxq bvB‡Uªv‡R‡bi mvgwqK Afve †`Lv †`q? 
K) bvBwUªwd‡Kkb 
L) B‡¤§vwejvB‡Rkb 
M) wWbvBwUªwd‡Kkb 
N) A¨vwgbvB‡Rkb 
 

6| †Kvb ˆRe ivmvqwbK cÖwµqvq A¨v‡gvwbqv ev A¨v‡gvwbqvg †hŠM †_‡K bvB‡UªU Drcbœ nq? 
K) G‡gvwbwd‡Kkb 
L) A¨vwgbvB‡Rkb 
M) B‡¤§vwejvB‡Rkb 
N) bvBwUªwd‡Kkb 
 
 
 
 
 
 

�
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e¨envwiK 
cvV 4.6 wkg RvZxq Mv‡Qi wkK‡oi bWz¨j cix¶v (¯cvBW mn) 
G cvV †k‡l Avcwb − 

♦ n¨vswMs Wªc c×wZ‡Z wkg RvZxq Mv‡Qi bWz¨‡ji MwZ (Motile) ev w¯’iZv (Non-motile) 
ch©‡e¶Y Ki‡Z cvi‡eb| 

♦ AYyex¶Y h‡š¿i e¨envi wkL‡Z cvi‡eb| 

♦ DwjøwLZ Kv‡Ri Rb¨ cÖ‡qvRbxq DcKiY I mveavbZvi ZvwjKv cÖ¯‘Z Ki‡Z cvi‡eb| 
 

n¨vswMs Wªc ev SzjšÍ  †dvUv c×wZ‡Z bWz¨j (Ae©y`) cix¶v 

mvaviYZ g„wËKvq evqy PjvPj myweavw`, ZvcgvÎv, m hv©‡jvK, K¨vjwmqvg I wcGBP ev A¤øgvb, 
†gŠwjK c`v‡_©i cwigvY BZ¨vw` Dcv`vb G RvZxq e¨vK‡Uwiqvi e„w×‡Z mnvqK| wkgRvZxq MvQ 
GKi cÖwZ 25-50 †KwR bvB‡Uªv‡Rb ms‡hvRb K‡i _v‡K, Z‡e gvmKjvB 19 †KwR, gyM 17 
†KwR, gmyi 28 †KwR, eiwkg 27 †KwR, eiewU 25 †KwR I †gw_ 30-60 †KwR bvB‡Uªv‡Rb 
GKi cÖwZ evZvm †_‡K gvwU‡Z gIRy` K‡i| 
 

cÖ‡qvRbxq DcKiY t 
(1) ZvRv bWz¨j 
(2) IqvP Møvm ev †cwUªwWk 
(3) cwi¯‹vi cvwb 
(4) jyc hy³ we‡kl wbW&j/myB 
(5) Møvm iW 
(6) n‡jv ev MZ©hy³ úvBW 
(7) Kfvi wúc I 

(8) AYyex¶Y hš¿  
 
Kv‡Ri avc 
1| gvV †_‡K my¯’ I m‡ZR wkg RvZxq Mv†Qi  bWz¨jmn wkKo  msMÖn Kiæb| 
2| bWz¨j (Aey©`) wb‡q fvjfv‡e cwi¯‹vi cvwb w`‡q †aŠZ Kiæb| 
3| bWz¨j mg~n Zvici IqvP Møvm ev †cwUªwW‡k ivLyb| 

4| Kuv‡Pi iW ev `Û w`‡q Av‡ Í̄  Pvc w`‡q fv½yb| 
5| wUDeI‡qj/cvwZZ A_ev cwi¯‹vi cvwb w`‡q wbhv©m ev mvm‡cbmb ˆZwi Kiæb| 
6| bWz¨‡ji †Lvmv †d‡j w`‡b| 
7| Gevi cwi®‹vi n‡jv ev MZ©hy³ we‡kl úvBW I Kfvi wúc wbb| 
8| Kfvi wú‡ci gvSLv‡b myB‡qi gv_vi jyc w`‡q GK †dvUv mvm‡cbmb ivLyb| 
9| Kfvi wú‡ci Pvi cv‡k mvgvb¨ AvVv‡jv ª̀e¨vw` w`b | 
10| úvBWwUi M‡Z©i w`KUv cix¶v K‡i MZ©wU wVK Kfvi wú‡ci gvSLv‡b c‡o Giƒcfv‡e 

emvb| 
11| Kfvi wú‡c Pvc †i‡L D‡ëv Kiæb hv‡Z Kfviwúc úvB‡Wi Dc‡ii w`‡K _v‡K| 
12| Zvici AYyex¶Y h‡š¿i mvnv‡h¨ Kfvi wú‡ci wfZi WªcwU ch©‡e¶Y Kiæb| 
 
 

wkg RvZxq MvQ GKi cÖwZ 
25-50 †KwR bvB‡Uªv‡Rb 
ms‡hvRb K‡i _v‡K, Z‡e 
gvm-KjvB 19 †KwR, gyM 17 
†KwR, gmyi 28 †KwR, eimxg 
27 †KwR, eiewU 25 †KwR I 
†gw_ 30-60 †KwR 
bvB‡Uªv‡Rb GKi cÖwZ evZvm 
†_‡K gvwU‡Z gIRy` K‡i| 
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wPÎ 17 t K- bWz¨jmn MvQ; L- IqvP Møvm; MøvmiW; N- MZ©hy³ úvBW 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

wPÎ 18 t bWz¨j msMÖnKiY 
 
ch©‡e¶Y 

1| e¨vK‡Uwiqvi MwZ †Pv‡L fvm‡j eyS‡Z n‡e RxešÍ  ev †gvUvBj e¨vK‡Uwiqv| 
2| e¨vK‡Uwiqvi MwZ w¯’i _vK‡j eyS‡Z n‡e bb‡gvUvBj ev g„Z wKsev w¯’i MwZm¤úbœ 

e¨vK‡Uwiqv| 
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djvdj t ch©‡e¶Y †_‡K wj‡L wbb †h e¨vK‡Uwiqv †gvUvBj bvwK bb‡gvUvBj| 
mveavbZv 
1| Avek¨B m‡ZR I fvj MvQ evQvB Kiæb hv‡Z wkK‡o ch©vß bWz¨j _v‡K| 
2| e„× MvQ Avb‡eb bv| 
3| cwi¯‹vi úvBW I Kfvi wúc wbb| 
4| eo Wªc ev 2-3 evi Wªc w`‡eb bv| 
5| AYyex¶Y h‡š¿i mvn‡h¨ mwVKfv‡e ch©‡e¶Y Kiæb hv‡Z Kfvi wúc ev úvBW †f‡½ bv 

hvq| 
6| AYyex¶Y h‡š¿i cÖ_‡g Kg I c‡i AwaK ¶gZv m¤úbœ j¨vÝ e¨envi Kiæb| 
 
cix¶v c×wZ, cÖ‡qvRbxq DcKiY, Kv‡Ri avc, ch©‡e¶Y, djvdj I mveavbZv Avcbvi 
e¨envwiK LvZvq wj‡L wbb| Gevi Avcbvi wUDUi‡K †`wL‡q ¯^v¶i Kwi‡q wbb| 
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BDwbU 4 

P‚ovšÍ g~j¨vqb 
msw¶ß I iPbvg~jK cÖkœ 
1| wnDgvm Kx? Gi ˆewkó¨ wjLyb| 
2| wnDgv‡mi Dcv`vbmg~‡ni ZvwjKv cÖ¯‘Z Kiæb| 
3| Kve©b-bvB‡Uªv‡Rb AbycvZ m¤^‡Ü msw¶ß Av‡jvPbv Kiæb| 
4| wnDwgK GwmW, dvjwfK GwmW, wnDwgb I Gjwgb Ges †ngv‡Uv‡gjvwbK Gwm‡Wi 

ˆewkó¨ wjLyb| 
5| ˆRe c`v_© Kv‡K e‡j? wnDgvm I ˆRe c`v‡_©i g‡a¨ cv_©K¨ Zz‡j aiæb| 
6| g„wËKvi †fŠZ I ˆRweK ¸Yvejx‡Z  ˆRe c`v‡_©i ¸iæZ¡ eY©bv Kiæb| 

7| ÔˆRe c`v_© MvQcvjvi cÖvY‡K› ª̀Õ− e¨vL¨v w`b| 
8| g„wËKv Rxe Kx? G‡`i †kªwYwefvM †`Lvb| 
9| g„wËKv †Ku‡Pv mg‡Ü msw¶ß eY©bv Kiæb| 
10| †cÖv‡Uv‡Rvqvi Ici UxKv wjLyb| 
11| †bgv‡UvW I †ivwUdvi‡mi ‰ewkó¨ wjLyb| 
12| e¨vK‡Uwiqv m¤^‡Ü msw¶ß eY©bv w`b| 
13| bxjvf meyR †kIjvi ˆewkó¨ I ¸iæZ¡ eY©bv Kiæb| 
14| g„wËKvq wewfbœ AYy‰RweK cÖwµqvi Av‡jvPbv Kiæb| 
15| wPÎmn bvB‡Uªv‡Rb P‡µi eY©bv w`b| 
16| msw¶ß wUKv wjLyb-  

(K) wgbv‡ijvB‡Rkb, 
(L) B‡¤§vwejvB‡Rkb, 
(M) GgvBwb‡Rkb, 
(N) G‡gvwbwd‡Kkb, 
(O) bvBwUªwd‡Kkb, 
(P) wWbvBwUªwd‡Kkb| 
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DËigvjv 
 

cvV 4.1 
1| M, 2| L, 3| N, 4| K, 5| L 
 
 
cvV 4.2 
1| K, 2| N, 3| L, 4| M, 5| K 
 
 
cvV 4.3 
1| L, 2| M, 3| N, 4| L, 5| N  6| N 
 
 
cvV 4.4 
1| N, 2| M, 3| M, 4| L  5| L 
 
 
cvV 4.5 
1| K, 2| N, 3| M, 4| L, 5| K 6| N 

 

 

 


