
BDwbU 3 †m‡Pi c×wZmg~n 
 
fÊ¡Q£e L¡m ®b−LC fª¢bh£l ¢h¢iæ ®c−n ®pQ hÉhÙÛ¡ Q¡m¤ B−Rz Evp ®b−L f¡¢e E−š¡m−el 
SeÉ n¢š² hÉhq¡−ll ¢i¢š−a ®pQ L¡S−L c¤'i¡−N ¢hiš² Ll¡ k¡u kb¡ I¢aqÉNa h¡ pe¡ae 
fÜ¢a J Bd¤¢eL fÜ¢az Bd¤¢eL ®p−Ql fÜ¢a−L 4 i¡−N i¡N Ll¡ k¡u kb¡ i§-f¢lÙÛ, i§-
jdÉÙÛ, ¢ØfÐwLÚm¡l J ¢XÊf h¡ ¢VÊLmz jª¢šL¡, E¢ác J Bhq¡Ju¡l Ef¡š fÐ¡¢çl ®fÐr¡f−V 
¢h¢iæ fÜ¢a−a ®p−Ql Efk¤š² pju J f¢lj¡Z ¢edÑ¡lZ Ll¡ k¡uz ¢h¢iæ gp−ml ®p−Ql f¡¢el 
BhnÉLa¡l pju J f¢lj¡Z ¢h¢iæ lLjz f¡¢el AfQu ®l¡−d J −h¢n gpm fÐ¡¢çl m−r 
npÉ−r−œ f¡¢e  hÉ¡hÙÛ¡fe¡ AbÑ¡v Efk¤š² ®pQ J ¢e×L¡ne hÉhÙÛ¡l fÐ−u¡Sez 
 

H CE¢e−Vl ¢h¢iæ f¡−W ®p−Ql I¢aqÉNa fÜ¢apj§q, ®p−Ql Bd¤¢eL fÜ¢apj§q, ®p−Ql 
Efk¤š² pju J f¡¢el p¢WL f¢lj¡Z ¢eZÑu Hhw d¡e, Nj J ph¢S gp−m f¡¢e hÉhÙÛ¡fZ¡ 
CaÉ¢¡c ¢ho−u a¡¢šÆLi¡−h ¢hÙ¹¡¢la B−m¡Qe¡ Ll¡ q−u−Rz 

 
cvV 3.1 †m‡Pi HwZn¨MZ c×wZmg n 
 

G cvV †k‡l Avcwb − 
 

� f¡¢e E−š¡m−el SeÉ n¢š² hÉhq¡−ll ¢i¢š−a ®p−Ql fÐL¡l ®ic hZÑe¡ Ll−a 
f¡l−hez 

� I¢aqÉNa fÜ¢a−a hÉhq©a ¢h¢iæ ®pQ k¿»f¡¢al e¡j hm−a J ¢mM−a f¡l−hez 
� h¡wm¡−c−n hÉhq©a ¢h¢iæ I¢aqÉNa ®pQ k¿»f¡¢a pÇf−LÑ hm−a J ¢mM−a f¡l−hez 

 
®p−Ql SeÉ f¡¢e−L Evp q−a S¢j−a E−š¡me Ll−a quz f¡¢e E−š¡m−el SeÉ n¢š² 
hÉhq¡−ll ¢i¢š−a ®pQ L¡S−L c¤'i¡−N ¢hiš² Ll¡ k¡u ®kje - 

• I¢aqÉNa h¡ pe¡ae fÜ¢a J 
• Bd¤¢eL fÜ¢a 

 

I¢aqÉNa fÜ¢a−a j§ma j¡e¤−ol L¡¢uL nÐj J fönÐj hÉhq¡l L−l A¢a fÐ¡Q£eL¡m ®b−LC 
®pQ L¡S Q−m Bp−R Hhw haÑj¡e L¡−mJ A−eL ®r−œ a¡ hÉhq©a q−µRz AeÉ¢c−L Bd¤¢eL 
fÜ¢a−a k¡¢¿»L n¢š² hÉhq¡l L−l f¡¢e E−š¡me Ll¡ qkz 

 

HwZn¨MZ c×wZ 
HC fÜ¢al A¿¹ÑNa ¢h¢iæ ®pQ k¿»f¡¢a q−µR ®pE¢a (Swing busket), ®c¡e (Don), 
Bl¢L¢j¢Xu¡e Ù»¦ (Archemidian screw) f¡l¢pu¡e Q¡L¡ (Persian wheel), f¡¢e Q¡L¡ 
(Water wheel), ®j¡−V (Mhote), ¢f−L¡V¡ (Pichottah), L¢fLm (Pully) CaÉ¡¢cz 
 

h¡wm¡−c−n hÉhq©a ¢h¢iæ ®pQ k¿»f¡¢al pw¢rç ¢hhlZ ¢e−Q ®cu¡ q−m¡z H fÜ¢a−a p¡d¡lZa 
1.5 - 2 ¢jx EµQa¡u f¡¢e E−š¡me Ll¡ qu Hhw AÒf Hm¡L¡ ®p−Ql SeÉ A−eL nÐj-n¢š² 
hÉhq¡l Ll−a quz hpa h¡¢s−a J ¢h¢iæ jpm¡ Evf¡c−el ®rœ R¡s¡J ®h¡−l¡ d¡e Q¡−o Hl 
hým hÉhq¡l ®cM¡ k¡uz 
 

1) †mDwZ (Swing busket) 

BDwbU 3 
†m‡Pi c×wZmg~n 

A¢a fÐ¡¢Qe L¡m ®b−LC 
h¡wm¡−c−n ®pQ L¡−S ®pE¢a 
hÉhq©a q−µRz 
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A¢a fÐ¡¢Qe L¡m ®b−LC ®pQ L¡−S ®pE¢a hÉhq©a q−µRz hy¡−nl Q¡V¡C Abh¡ f¡am¡ ¢Ve à¡l¡ 
°a¢l ¢ae ®L¡e¡Lª¢a HL¢V T¤¢sl p¡j−el J ¢fR−el Eiu ¢c−L 2¢V L−l 4¢V c¢s hy¡d¡ 
b¡−Lz 2 Se nÐ¢jL j¤−M¡j¤¢M c¡¢s−u fÐ−aÉ−L 2¢V c¢s d−l a¡−m a¡−m T¤¢s¢V M¡m h¡ e¡m¡u 
®g−m Hhw ®pM¡e ®b−L f¡¢e a¤−m j¡W e¡m¡u ®cu¡ qu  (¢Qœ 3.1 ®cM¤e) z k¢c f¡¢e 
E−š¡me EµQa¡ 1 ¢jx Hl Lj qu a−h ®L¡−e¡ ®L¡−e¡ ®pE¢a HLSe ®m¡LJ Q¡m¡−a f¡−lz 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

¢Qœ 3.1 x ®pE¢a  
p§œ x ®q¡−pe J AeÉ¡eÉ 1996  

 

 
HL¢V ®pE¢a ¢c−u 0.4 ®qx d¡−el S¢j−a ®pQ ®cu¡ k¡uz f¡¢e E−š¡m−el EµQa¡ 0.8 ¢jx 
q−a 1.4 ¢jx q−m f¡¢el E−š¡me rja¡ (Discharge capacity) 2.4 ¢mV¡l/®p−Lä ®b−L 
1.2 ¢mV¡l/®p−Lä quz phÑ¡−fr¡ Ae¤L§m AhÙÛ¡ q−µR 1.2 ¢jx EµQa¡ Hhw 1.5 ¢mV¡l/®p−Lä 
(¢ju¡ 1985)z 
 

2) †`vb (Don) 
®c¡e ®cM−a A−eLV¡ ®e±L¡l ja Hhw Hl HL¢cL ®M¡m¡ b¡−Lz p¡d¡lZa a¡m S¡a£u N¡R 
®M¡c¡C L−l H k¿» °a¢l Ll¡ qu H R¡s¡J ®cn£ ®e±L¡l ja L¡W ¢c−u HV¡ °a¢l Ll¡ k¡uz 
®c¡−el BLª¢a p¡d¡lZa 3.5 - 6 ¢j mð¡, 0.3-0.5 ¢jx fÐÙÛ Hhw 0.3 ¢jV¡l Ni£lz ®c¡−el 
hå ¢cL¢V HL¢V 2-3 ¢jV¡l mð¡ c¢sl p¡q¡−kÉ HL¢V hy¡−nl HL j¡b¡l ¢c−L hy¡d¡ quz HC 
hy¡n¢V HL¢V ®f¡−øl (Bs¡B¢s i¡−h ®f¡a¡ c¤¢V hy¡−nl L¡W¡−j¡) Efl ¢mi¡l (Lever) ¢q−p−h 
EW¡-e¡j¡ L−l, H ®r−œ ®f¡ø¢V ¢fiV (Pivot) ¢q−p−h L¡S L−lz hy¡−nl AeÉ j¡b¡u CV/f¡bl 
CaÉ¡¢c i¡l£ ¢S¢eo hy¡d¡ quz ®c¡−el hå ¢cL¢V f¡¢el Ev−pl ¢c−L T¤m¿¹ AhÙÛ¡u b¡−Lz Hhw 
®M¡m¡ ¢cL¢V j¡W e¡m¡l ¢c−L S¢jl B−ml Abh¡ hy¡−nl ¢eQ¤ j−’l Ef−l b¡−Lz HLSe 
nÐ¢jL a¡l ®c−ql JSe J n¢š² ¢c−u ®c¡−el hå j¤M¢V f¡¢e−a X¤h¡uz f¡¢e i¢aÑ q−m nÐ¢jL 
a¡l hm J Q¡f Afp¡lZ L−lz hy¡−nl Afl j¡b¡u hy¡d¡ i¡¢l JS−el L¡l−Z f¡¢e i¢aÑ 
®c¡−el ®N¡s¡ üuw¢œ²u (Automatic) i¡−h Ef−l E−W B−p Hhw f¡¢e p¡j−el ®M¡m¡ j¤M 
¢c−u j¡W e¡m¡u ¢eNÑa qu  (¢Qœ 3.2 ®cM¤e)z 

 

HL¢V ®pE¢a ¢c−u 0.4 ®qx 
d¡−el S¢j−a ®pQ ®cu¡ k¡uz 

1¢V ®c¡−el p¡q¡−kÉ p¡d¡lZa 
1.6 - 2 ®qx ®h¡−l¡ d¡e 
S¢j−a ®pQ ®cu¡ k¡uz 
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¢Qœ 3.2 x ®c¡e  

p§œ x ®q¡−pe J AeÉ¡eÉ 1996 

 
1¢V ®c¡−el p¡q¡−kÉ p¡d¡lZa 1.6 - 2 ®qx ®h¡−l¡ d¡e S¢j−a ®pQ ®cu¡ k¡u (Hj ¢f J 
1986)z ®c¡e à¡l¡ 0.8 ¢jx EµQa¡u 7.5 ¢mV¡l/®p−Lä f¡¢e E−š¡me pñhz ®c¡−el f−r 
phÑ¡−fr¡ Ae¤L§m AhÙÛ¡ (Optimum condition) q−µR 1 ¢jx EµQa¡ Hhw f¡¢e E−š¡me 5-
10 ¢mV¡l/®p−Lä (¢ju¡, 1985)z 
 

3) wc‡KvUv (Piccotah) 
L¤u¡ ®b−L f¡¢e EW¡−e¡l SeÉ H fÜ¢a hÉhq¡l Ll¡ quz L¤u¡l f¡−n HL¢V ®f¡−øl 
(Bs¡B¢s i¡−h ®f¡a¡ c¤C¢V hy¡−nl L¡W¡−j¡) Efl Bs¡B¢s i¡−h HL¢V hy¡n l¡M¡ quz 
hy¡−nl HL j¡b¡u c¢sl p¡q¡−kÉ HL¢V h¡m¢a h¡d¡ qu Hhw AeÉ j¡b¡u CV/f¡bl CaÉ¡¢c i¡¢l 
¢S¢eo hy¡d¡ quz hy¡n¢V ¢mi¡l (Lever) ¢q−p−h Ef−l ¢e−Q EW¡ e¡j¡ L−l Hhw ®f¡ø¢V ¢fiV 
(Pivot) ¢q−p−h L¡S L−lz HLSe nÐ¢jL c¢s ¢e−Ql ¢c−L ®V−e ®V−e h¡m¢a−L L¤u¡u ®g−mz 
h¡m¢af§ZÑ q−m ®p hm fÐ−u¡N hå L−lz hy¡−nl Afl ¢c−Ll i¡¢l JSe b¡L¡l L¡l−e h¡m¢a¢V 
Bfe¡ Bf¢e Ef−l E−W B−pz nÐ¢jL aMe ®pC f¡¢e j¡W e¡m¡u ®g−m (¢Qœ 3.3 ®cM¤e)z  
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¢Qœ 3.3 x ¢f−L−V¡ 

 
HLSe nÐ¢jL H fÜ¢a−a 1.2 - 4 ¢jV¡l ¢eQ¤ L¤u¡ ®b−L (phÑ¡−fr¡ Ae¤L§m Ni£la¡) 2.2 
¢mV¡l/®p−Lä - 3 ¢mV¡l/®p−Lä f¡¢e E−š¡me Ll−a f¡−l (Michael, 1978) H fÜ¢a−a 
fÐ¡u 0.4 ®qx ö×L ®j±p¤−jl ®h¡−l¡ gpm Hhw 0.75 ®qx l¢h npÉ ( Nj, a¡j¡L, Bm¤ CaÉ¡¢c) 
Q¡o Ll¡ k¡u (Hj ¢f J 1986)z 
 

4) KwcKj (Pulley) 
L¤u¡ ®b−L f¡¢e E−š¡me Ll¡l SeÉ H fÜ¢a hÉhq¡l Ll¡ qu H fÜ¢a−a L¤u¡l Ef−l HL¢V 
hy¡−nl j−’l Efl HL¢V L¢fLm (Pulley) hy¡d¡ quz L¢fL−ml Efl ¢c−u HL¢V c¢s l¡M¡ 
qu c¢sl HL f¡−n h¡m¢a hy¡d¡ quz HLSe nÐ¢jL c¢sl  Afl fÐ¡¿¹ ®V−e L¤u¡  ®b−L f¡¢e  
a¤m−a f¡−l  (¢Qœ 3.4 ®cM¤e)z 

¢f−L¡W¡ ¢c−u ö×L ®j±p¤−a 
0.4 ®qx d¡−el S¢j−a ®pQ 
®cu¡ k¡uz 

 



†m‡Pi c×wZmg n 

¯‹zj Ae GwMÖKvjPvi GÛ i€ivj †W‡�c‡g›U 33  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

¢Qœ 3.4 x L¢fLm 

 

Ab¨vb¨ c×wZ 
ec£, M¡m, e¡m¡, f¤L¤l CaÉ¡¢c ®b−L h¡m¢a h¡ Lm−p L−l f¡¢e H−e ps¡p¢s S¢j−a ®cu¡ quz 
L¤u¡ ®b−L c¢s J h¡m¢al p¡q¡−kÉ f¡¢e E−š¡me L−lJ ®pQ Ll¡ quz 

 

Abykxjb (Activity) x h¡wm¡−c−n hÉhq©a ¢h¢iæ I¢aqÉNa ®pQ k¿»f¡¢al hÉhq¡l 
Ef−k¡N£a¡l HL¢V a¤me¡j§mL p¡l¢Z fÐÙ¹¤a Ll¦ez 

 

mvigg© t I¢aqÉNa fÜ¢a−a j§ma j¡e¤−ol L¡¢uL nÐj J fö nÐj hÉhq¡l L−l A¢a fÐ¡Q£e 
L¡m ®b−LC ®pQ L¡S Q−m Bp−Rz H fÜ¢a−a p¡d¡lZa üÒf Ni£la¡ ®b−L f¡¢e E−š¡me 
pñhz h¡wm¡−c−n hÉhq©a I¢aqÉNa ®pQ k¿»f¢apj§q q−µR ®pE¢a, ®c¡e¡, ¢f−L¡V¡, L¢fLm 
CaÉ¡¢cz 
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cv‡VvËi g j¨vqb 3.1 
 

mwVK DË‡ii cv‡k wUK wPý (√) w`b|  
 

1z I¢aqÉNa fÜ¢a−a ®L¡eÚ n¢š² hÉhq©a qu? 
 L) öd¤ j¡e¤−ol L¡¢uL nÐj 
 M)  öd¤ fö nÐj 
 N) k¡¢¿»L n¢š² 
 O) j¡e¤−ol L¡¢uL nÐj J fn¤ nÐj 
 
2z ®L¡eÚ¢V I¢qaÉNa fÜ¢a eu? 
 L) Bl¢L¢j¢Xu¡e Ù»¦ 
 M) qÙ¹ Q¡¢ma emL¤f 
 N) ¢f−L¡V¡ 
 O) ®c¡e 
 
3z p¡d¡lZa ®pE¢a Q¡m¡−a La Se nÐ¢jL clL¡l? 
 L) 4 Se 
 M) 2 Se 
 N) 1 Se 
 O) 3 Se 
 
4z ®c¡−el phÑ¡−fr¡ Ae¤L§m E−š¡me Ni£la¡ ®L¡eÚ¢V? 
 L) 0.5 - 1.0 ¢jx 
 M) 0.9 - 1.2 ¢jx 
 N) 1.2 - 4 ¢jx 
 O) 1   - 2 ¢jx 

�
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cvV 3.2 †m‡Pi Avay�bK c×wZmg n 
 

G cvV †k‡l Avcwb − 
 

� Bd¤¢eL ®pQ L¡−S hÉhq©a ¢h¢iæ f¡−Çfl e¡j hm−a J ¢mM−a f¡l−hez 
� ¢h¢iæ ®pQ k¿»f¡¢a ®k…−m¡−a n¢š² Q¡¢ma f¡Çf hÉhq¡l Ll¡ qu ®p…−m¡l e¡j J 

Ef−k¡¢Na¡ hZÑe¡ Ll−a f¡l−hez 
� j¡e¤o Q¡¢ma ¢h¢iæ f¡Çf J emL§−fl hZÑe¡ Ll−a f¡l−hez 
� ®p−Ql Bd¤¢eL fÜ¢al ¢hi¡Se hm−a J ¢mM−a f¡l−hez 
� ®p−Ql ¢h¢iæ Bd¤¢eL fÜ¢a hÉ¡MÉ¡ Ll−a f¡l−hez 

 
Bd¤¢eL ®pQ fÜ¢a−a fÐd¡ea k¡¢¿»L n¢š² hÉhq¡l ®kje ¢h¢iæ dl−el f¡Çf Hhw ¢h¢iæ 
dl−el f¡¢e AhL¡W¡−j¡l (Hydraulic structures) (®kje hÉ¡−lS, Sm¡d¡l, ®pQ e¡m¡ CaÉ¡¢c) 
¢ejÑ¡Z L−l ¢h‘¡e pÇja Ef¡−u ®pQ L¡S Ll¡ quz j¡e¤o Q¡¢ma ANi£l emL§f Hhw f¡Çf 
Bd¤¢eL fÜ¢al A¿¹ÑNaz 

 

cv¤ž 
®pQ L¡−kÑ ¢h¢iæ dl−el n¢š²Q¡¢ma f¡Çf hÉhq¡l Ll¡ qu ®kje x ®p¢¾VÌ¢gEN¡m f¡Çf 
(Centrifugal pump), V¡lh¡Ce f¡Çf (Turbine pump), p¡hj¡l¢phm V¡lh¡Ce f¡Çf 
(Submersible turbine pump) fÐ−fm¡l f¡Çf (Propellor pump), ¢j„X ®gÓ¡ f¡Çf 
(Mixed flow pump) CaÉ¡¢cz 

 

kw³ PvwjZ cv¤ž 
h¡wm¡−c−n hým hÉhq©a ®pQ k¿»f¡¢a ®k…−m¡−a n¢š² Q¡¢ma f¡Çf hÉhq¡l Ll¡ qu a¡l 
hZÑe¡ ®cu¡ q−m¡z  

• ®m¡ ¢mgV f¡Çf (Low lift pump, LLP) x Hm Hm ¢f q−µR HL¢V ¢X−Sm Q¡¢ma 
®R¡V ®p¢¾VÌ¢gEN¡m (Centrifugal) f¡Çfz7.5 ¢jV¡l Hl Lj Ni£la¡ ®b−L f¡¢e 
E−š¡m−e Hm Hm ¢f hÉhq©a quz HL¢V 60 ¢mV¡l/ ®p−Lä rja¡ pÇfæ Hm Hm 
¢f ¢c−u 16 ®qx S¢j−a ®pQ fÐc¡e Ll¡ k¡u (Hj ¢f J, 1986)z 

• Ni£l emL§f (Deep tube well) x Ni£l emL§f à¡l¡ i§NiÑÙÛ f¡¢e E−š¡me Ll¡ 
quz 15-25 AnÄn¢š² (H.P.) pÇfæ V¡lh¡Ce f¡Çf (Turbine pump) H−a 
m¡N¡−e¡ quz Hl phÑ¡¢dL f¡¢Çfw ¢mgV (Pumping lift) q−µR 20 ¢jV¡lz HL¢V 60 
¢mV¡l/®p−Lä rja¡ pÇfæ Ni£l emL§f ¢c−u 24 ®qx S¢j−a ®pQ fÐc¡e Ll¡ k¡u 
(Hj ¢f J 1986) 

• ANi£l emL§f (Shallow tube well) x ANi£l emL§f p¡d¡lZa 40-60 ¢jx 
Ni£l quz H−a ®p¢¾VÌ¢gEN¡m f¡Çf hÉhq¡l L−l i§NiÑÙÛ f¡¢e E−š¡me Ll¡ quz 
Hl phÑ¡¢dL p¡Ln¡e ®qX (Suction head) q−µR 7 ¢jxz HL¢V 14 ¢mx/®px rja¡ 
pÇfæ ANi£l emL§f ¢c−u 5 ®qx S¢j ®pQ Ll¡ k¡u (Hj ¢f J 1986)z 

• ¢Xf−pV ANi£l emL§f (Deepset shallow tube-well) x p¡d¡lZa ANi£l 
emL§−fl ®p¢¾VÌ¢gEN¡m f¡Çf¢V 1-2 ¢jx Ni£l N−aÑ (Pit) ÙÛ¡fe Ll¡ quz H−a 
emL§−fl p¡Ln¡e p£j¡ (Suction limit) 10 ¢jx fkÑ¿¹ h¡s¡−e¡ k¡uz 

• l©f¡¿¹¢la ANi£l emL§f (Modified shallow tube-well) x l©f¡¿¹¢la ANi£l 
emL§−fl hÉ¡p p¡d¡lZa 150 −p¢jx H−a n¡gV V¡lh¡Ce (Turbine) Abh¡ 

Hm Hm ¢f q−µR HL¢V 
¢X−Sm Q¡¢ma ®R¡V 
®p¢¾VÌ¢gEN¡m f¡Çfz 

Ni£l emL§−f V¡lh¡Ce f¡Çf 
m¡N¡−e¡ quz 

¢Xf−pV ANi£l emL§f q−µR 
ANi£l emL¤−fl HL¢V 
l©f¡¢¿¹¢la AhÙÛ¡ H−a 
®p¢¾VÌ¢gEN¡m f¡Çf hÉhq¡l 
Ll¡ quz 
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C−m¢ƒÊL¡m p¡hj¡l¢phm f¡Çf (Electrical submersible pump) hÉhq¡l Ll¡ qu 
(Hj¢fJ 1986)z 

 

g�byl PvwjZ †mP hš cvwZ 
h¡wm¡−c−n hÉhq©a L−uL dl−el emL§f/f¡Çf Hl hZÑe¡ ¢e−Q ®cu¡ q−m¡ 
• L¡¢uL nÐ−j Q¡¢ma ANi£l emL§f (j¢Ù¹) (Mannually operated shallow tube-

well for irrigation, MOSTI) x HC ANi£l emL§−fl ¢mg¢Vw ®qX (Lifting 
head) 3.30 ¢j q−a 6 ¢jx Hhw E−š¡me rja¡ 0.90 ¢m/ ®p. - 1.20 ¢m/ ®p. 
fkÑ¿¹ quz 

• ¢hÐ f¡Çf (BRRI pump) x  ¢hÐ f¡Çf à¡l¡ i§-f¢lÙÛ f¡¢e f¡Çf Ll¡ k¡u H ®r−œ 
f¡¢e E−š¡m−el EµQa¡ 3 ¢jx Hl j−dÉ q−a q−hz 

• ¢VÊ−Xm f¡Çf (Tridel pump) x ¢VÊ−Xm f¡Çf i§NiÑÙÛ f¡¢e E−š¡m−el SeÉ ¢h−no 
Ef−k¡N£ a−h H ®r−œ i§-fªù ®b−L f¡¢el Ù¹−ll Ef¢li¡−Nl Ni£la¡ 5 ¢jV¡−ll 
j−dÉ q−a q−hz H f¡Çf f¡ ¢c−u Q¡me¡ Ll¡ quz 

• ®l¡u¡l f¡Çf (Rower pump) x ®l¡u¡l f¡−Çfl f¡¢e E−š¡me rja¡ ¢VÊ−Xm f¡−Çfl 
®Q−u Lj a−h qÙ¹ Q¡¢ma emL§−fl ®Q−u ®h¢nz 

 

Avay�bK †mP c×wZ 
®p−Ql fÜ¢a ¢ehÑ¡Qe ¢h¢iæ Ef¡c¡−el Jfl ¢eiÑl L−l kb¡ - 
•   V−f¡NË¡¢g (Topography);   
•  jª¢šL¡l fÐL¡l;   
•   npÉ; 
•   f¡¢el EvpÉ J fÐ¡fÉa¡;   
•   I¢aqÉ J Lªo−Ll fR¾cz 
 

Bd¤¢eL ®pQ fÜ¢a−L 4 i¡−N i¡N Ll¡ k¡u - kb¡ 
• i§-f¢lÙÛ (Surface) 
• i§-jdÉÙÛ (Sub-surface) 
• ¢ØfÐwLm¡l (Sprinkler) 
• ¢XÊf h¡ ¢VÊLm (Drip or Trickle) 
 

K) f‚cwiˉ’ †mP c×wZ (Surface irrigation system) 
H fÜ¢a−a f¡¢e pl¡p¢l S¢j−a ®cu¡ qu J ®p−Ql f¡¢e S¢jl Efl ¢c−u fÐh¡¢qa quz 
S¢j−L L−uL ®px ¢jx f¡¢e ¢c−u fÔ¡¢ha Ll¡ quz f¡¢el fÐh¡q−L ¢eu¿»Z Ll¡l SeÉ S¢j−L 
fÐb−j jpªZ (Smoothening) Hhw f−l S¢j−a hXÑ¡l (Border), g¡−l¡ (Furrows), 
L−l¡−Nne (Corrugation) CaÉ¡¢c °a¢l Ll¡ quz i§-f¢lÙÛ ®pQ fÜ¢a−L ¢ejÀ¢m¢Ma 3 i¡−N 
i¡N Ll¡ k¡u- 
 

1) A¢eu¢¿»a fÔ¡he fÜ¢a (Uncontrolled flooding) 
2) ¢eu¢¿»a fÔ¡he fÜ¢a (Controlled flooding) 
 L) hXÑ¡l ¢øÌf (Border strip) 
 M) −QL fÔ¡he (Check flooding) 
 N) ®h¢pe (Basin) 
 

3) g¡−l¡ fÜ¢a 

h¡wm¡−c−n hÉhq©a j¡e¤o 
Q¡¢ma f¡Çf J emL§−fl 
j−dÉ AeÉaj q−µR x j¢Ù¹, ¢hÐ 
f¡Çf, ¢VÊXm f¡Çf, ®l¡u¡l 
f¡Çf CaÉ¡¢cz 

i§-f¢lÙÛ ®pQ fÜ¢a−a f¡¢e 
pl¡p¢l S¢j−a ®cu¡ qu J 
®p−Ql f¡¢e S¢jl Efl ¢c−u 
fÐh¡¢qa quz 

Bd¤¢eL ®pQ fÜ¢a−L HC 4 
fÜ¢a−a i¡N Ll¡ k¡u  
• f¢lÙÛ   
• jdÉÙÛ, ¢pfÐwLm¡l  
• ¢VÊLm 
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 L) g¡−l¡ (Furrow) 
 M) L−l¡−Nne (Corrogation) 
 

 

Awbqwš Z c-veb c×wZ (Uncontrolled flooding) 
kMe j¡W e¡m¡ ®b−L f¡¢e ®L¡e lLj hy¡d Abh¡ X¡CL (Embankment or dike) Abh¡ 
AeÉ−L¡e lLj fÐ¢ahåLa¡ R¡s¡C S¢j−a ®cu¡ qu aMe a¡−L A¢eu¢¿»a fÔ¡he fÜ¢a h−mz 
®kM¡−e AaÉ¿¹ pÙ¹¡u fÐQ¤l f¢lj¡−Z ®p−Ql f¡¢e f¡Ju¡ k¡u ®pM¡−e H fÜ¢a hÉhq¡l Ll¡ qu 
(¢Qœ 3.5 ®cM¤e)z 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
¢Qœ 3.5 x A¢eu¢¿»a fÔ¡he fÜ¢a  

p§œ x Sharma, 1984 

 

wbqwš Z c-veb c×wZ (Controlled flooding) 

 

eW©vi wóªc c×wZ (Border strip) 
H fÜ¢a−a j¡W−L A−eL…−m¡ Mä h¡ i¡−N (Strip) ¢hiš² Ll¡ quz HC Mä…−m¡ p¡d¡lZa 
10-20 ¢jx fÐnÙ¹ J 100- 400 ¢jV¡l mð¡ quz HL¢V Mä ®b−L AeÉ Mä ¢eQ¤ hy¡d h¡ 
X¡CL (Dike) à¡l¡ ¢h¢µRæ Ll¡ quz plhl¡q e¡m¡ ®b−L f¡¢e HC Mä pj§q−L (Strips) 
plhl¡q Ll¡ quz f¡¢e ¢e−Ql ¢c−L fÐh¡¢qa q−a q−a pjÙ¹ M−äl S¢j−LC ¢i¢S−u ®cuz 
fÐ¢a¢V M−ä Bm¡c¡ i¡−h ®p−Ql f¡¢e ®cu¡ quz ph dl−el jª¢šL¡−aC HC fÜ¢a−a ®pQ ®cu¡ 
k¡u (¢Qœ 3.6 ®cM¤e)z 

 

¢eu¢¿»a fÔ¡he fÜ¢a L−uL 
dl−el qu kb¡- 
• hXÑ¡l ¢øÌf fÜ¢a 
• ®QL fÔ¡he fÜ¢a 
• ®h¢pL fÔÔ¡he 
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¢Qœ 3.6 x hXÑ¡l ¢øÌf fÜ¢a 
 p§œ x Sharma, 1984 

 

†PK c-veb c×wZ (Check flooding) 
H fÜ¢a−a Q¡l¢c−LC ¢eQ¤ hy¡d (Levee) à¡l¡ ®Ol¡ a¤me¡j§mL pjam S¢j−a ®h¢n f¡¢e ®cu¡ 
quz AaÉ¿¹ f¢l−n¡oL (Permeable) jª¢šL¡−a HC fÜ¢a ®hn Ef−k¡N£z H R¡s¡J i¡¢l 
jª¢šL¡ ®kM¡−e f¡¢e Ae¤pËh−Zl q¡l (Infiltration rate) Lj ®pM¡−eJ H fÜ¢a L¡kÑLlz hÙ¹¤a 
HC fÜ¢a hXÑ¡l ¢øÊf fÜ¢alC HL¢V l©f¡¿¹lz 

 

†ewmb c-veb c×wZ (Basin flooding) 
¢eQ¤ hy¡d (Dike) à¡l¡ f¢l−h¢øa pjam fÔ−V (Level plot) â¦a f¡¢e ®cu¡ qu, Hhw S¢j−a 
ö−o k¡Ju¡ fkÑ¿¹ f¡¢e d−l l¡M¡ quz d¡e Q¡−ol SeÉ  H fÜ¢a hým hÉhq©a quz H R¡s¡J 
gm h¡N¡e Q¡−o (Orchard) H fÜ¢a ¢h−no Ef−k¡N£z HL¢V ®h¢p−el BJa¡u 1 ®b−L 5 
Abh¡ ®h¢n N¡R−L ®pQ ®cu¡ qu (¢Qœ 3.7 ®cM¤e)z 
 
 

 

 

 

 

 

 
 

 
 
 
 
 
 
 
 
 
 

¢Qœ 3.7 x ®h¢pe fÔ¡he fÜ¢a 
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p§œ x Varshney & others, 1983 

dv‡iv c×wZ (Furrow) 
g¡−l¡ fÜ¢a c¤' dl−el kb¡ g¡−l¡ J L−l¡−Nne 

 

dv‡iv  
g¡−l¡ fÜ¢a−a npÉ p¡¢sl (Crop row) jdÉha£Ñ g¡−l¡ (®R¡V e¡m¡) ®a f¡¢e plhl¡q Ll¡ 
quz e¡m¡ …−m¡ p¡d¡lZa fÐ¡u pj−æ¡a i§¢j (Contour) Abh¡ S¢jl Y¡m (Slope) Ae¤k¡u£ 
Ll¡ quz ®k pjÙ¹ npÉ p¡¢lhÜi¡−h Q¡o Ll¡ qu a¡−cl SeÉ H fÜ¢a ¢h−no Ef−k¡N£ (¢Qœ 
3.8 ®cM¤e)z 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

¢Qœ 3.8 x g¡−l¡ fÜ¢a 
p§œ x Sharma, 1984 

 

K‡iv‡Mkb (Corrogation) 
H¢V g¡−l¡ fÜ¢alC HL¢V l©f¡¿¹¢la (Modified) AhÙÛ¡z H fÜ¢a−a f¡¢e ®R¡V e¡m¡u 
(Corrogation) ®cu¡ qu Hhw HC e¡m¡…−m¡ pjÙ¹ j¡W S¤−s ¢ejÑ¡Z Ll¡ quz f¡¢e HC e¡m¡l 
¢ial ¢c−u fÐh¡¢qa qu Hhw Q¤C−u c¤C e¡m¡l jdÉh¢aÑ Hm¡L¡−a ®pQ fÐc¡e L−lz 
 

L) f‚ga¨ˉ’ †mP c×wZ (Sub-surface irrigation system) 

H fÜ¢a−a f¡¢e e¡m¡ Abh¡ f¡C−fl j¡dÉ−j i§jdÉÙÛ f¡¢el a−m ®cu¡ quz H R¡s¡J pl¡p¢l 
N¡−Rl ¢nLs A’−mJ H fÜ¢a−a f¡¢e plhl¡q Ll¡ quz AbÑ¡v H fÜ¢a−a i§-AiÉ¿¹−l 
Hje HL¢V Lª¢œj f¡¢el am °a¢l Ll¡ qu ®kM¡e ®b−L N¡R fÐ−u¡Se£u f¡¢e pwNËq Ll−a 
f¡−lz 
 

M) w¯žsKjvi (Sprinkler) 
H fÜ¢a−a f¡¢e f¡Cf J ¢ØfÐwLm¡l eSm (Sprinkler nozzle) Hl j¡dÉ−j h¡a¡−p R¢s−u 
®cu¡ qu Hhw a¡ hª¢øl jaC j¡¢V−a f−sz H fÜ¢a fÐ¡u ph lLj gpm J jª¢šL¡l SeÉC 
Ef−k¡N£z 
 

 

g¡−l¡ fÜ¢a c¤C dl−el qu 
kb¡- 
• g¡−l¡ 
• L−l¡−Nne 

i§jdÉÙÛ ®pQ fÜ¢a−a f¡¢e 
e¡m¡ Abh¡ f¡C−fl j¡dÉ−j 
i§jdÉÙÛ f¡¢el a−m Abh¡ 
ps¡p¢s N¡−Rl ¢nLs A’−m 
plhl¡q Ll¡ quz 



†mP c×wZ I e¨eˉ’vcbv 

 evsjv‡`k Db¥y³ wek¦we`¨vjq 40

 

 
 



†m‡Pi c×wZmg n 

¯‹zj Ae GwMÖKvjPvi GÛ i€ivj †W‡�c‡g›U 41  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

¢Qœ 3.9 t  ¢ØfÐwLm¡l fÜ¢a  
p§œ x Hansen and others, 1979 

 

N) wWªc ev wUªKj (Drip or Trickle) 
H fÜ¢a−a ®R¡V hÉ¡pk¤š² f¡C−fl HL¢V ¢hÙ¹¡la ®eVJu¡LÑ (Network) b¡−Lz k¡l à¡l¡ f¡¢e 
pl¡p¢l N¡−Rl ®N¡s¡u ®g¡V¡u ®g¡V¡u ®cu¡ quz HC fÜ¢a gm h¡N¡e J NË£e q¡E−pl (Green 
house) SeÉ ¢h−no Ef−k¡N£z 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

¢Qœ 3.10 x ¢XÊf h¡ ¢VÊLm fÜ¢a 
p§œ x Hansen and others, 1979 

 

Abykxjb (Activity) x Bfe¡l Hm¡L¡u ®k pjÙ¹ n¢š²Q¡¢ma f¡Çf J ®pQ k¿»f¡¢a hÉhq©a 
q−µR a¡l HL¢V a¡¢mL¡ fÐÙ¹¤a Ll¦ez HC pLm k¿»f¡¢al ¢h¢iæ −Øf¢p¢g−Lne 
(Specification) J f¡¢e E−š¡me rja¡ J fÐ¢a¢V k−¿»l BJa¡i¤š² ®pQ Hm¡L¡ ¢m¢fhÜ 
Ll¦ez  
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mvigg© t Bd¤¢eL fÜ¢a−a fÐd¡ea k¡¢¿»L n¢š² hÉhq¡l J ¢h¢iæ dl−el f¡¢e AhL¡W¡−j¡ 
¢ejÑ¡Z Ll¡ quz j¡e¤o Q¡¢ma ¢h¢iæ f¡Çf J emL§f H fÜ¢al A¿¹ÑNaz ¢h¢iæ n¢š² Q¡¢ma 
f¡Çf hÉhq¡l L−l h¡wm¡−c−n ®k pjÙ¹ ®pQ k¿»f¡¢a hým hÉhq©a q−µR ®p…−m¡ qm Hm Hm 
¢f, Ni£l emL§f, ANi£l emL§f, ¢Xf−pV ANi£l emL§f, l©f¡¿¹¢la ANi£l emL§fz  j¡e¤o 
Q¡¢ma ¢h¢iæ ®pQ k¿»f¢al j−dÉ j¢Ù¹, ¢hÐ f¡Çf, ¢VÊ−Xm f¡Çf, ®l¡u¡l f¡Çf AeÉajz Bd¤¢eL 
®p−Ql fÜ¢a−L 4 i¡−N i¡N Ll¡ k¡u kb¡- i§-f¢lÙÛ, i§jdÉÙÛ, ¢ØfwLm¡l J ¢XÊf h¡ ¢VÊLmz 
i§ f¢lÙÛ fÜ¢a−a f¡¢e pl¡p¢l S¢jl Efl ®cu¡ quz H fÜ¢a−L Bh¡l 3 i¡−N i¡N Ll¡ 
k¡uz i§jdÉÙÛ fÜ¢a−a f¡¢e f¡Cf J e¡m¡l j¡dÉ−j i§-AiÉ¿¹lÙÛ f¡¢el a−m Abh¡ N¡−Rl 
¢nLs A’−m ®cu¡ quz ¢ØfÐwLm¡l fÜ¢a−a f¡¢e h¡a¡−p R¢s−u ®cu¡ qu J hª¢øl ja a¡ 
S¢j−a f−sz ¢XÊf h¡ ¢VÊLm fÜ¢a−a f¡C−fl p¡q¡−kÉ f¡¢e pl¡p¢l N¡−Rl ®N¡s¡u ®f±−R ®cu¡ 
quz 
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cv‡VvËi g�j¨vqb 3.2 
 

mwVK DË‡ii cv‡k wUK wPý (√) w`b|  
 

1z Hm. Hm. ¢f. ®a ®L¡eÚ dl−el f¡Çf hÉhq©a qu? 
 L) p¡hj¡l¢phm f¡Çf 
 M) V¡lh¡Ce f¡Çf 
 N) fÐ−fm¡l f¡Çf 
 O) ®p¢¾VÌ¢gEN¡m f¡Çf 
 
2z Ni£l emL§f H ®L¡eÚ dl−el f¡Çf hÉhq©a qu? 
 L) p¡hj¡l¢phm f¡Çf 
  M) V¡lh¡Ce f¡Çf 
 N) fÐ−fm¡l f¡Çf 
 O) ®p¢¾VÌ¢gEN¡m f¡Çf 
 
3z ANi£l emL§−fl phÑ¡¢dL ®pLne ®qX La?  
 L) 7 ¢jx 
 M) 20 ¢jx 
 N) 17 ¢jx 
 O) 9 ¢jx 
 

4z k b¨¯’vb c iY Ki€b| 

 L) Bd¤¢eL ®pQ fÜ¢a−L 4 i¡−N i¡N Ll¡ k¡uz 
  kb¡ ------------,  -----------,  ---------,  --------- z 
 M) g¡−l¡ fÜ¢a−a ------ ------ jdÉha£Ñ g¡−l¡−a f¡¢e plhl¡q Ll¡ qu 
 
5z paÉ-¢jbÉ¡ ¢edÑ¡lZ Ll¦ez hš²−hÉl f¡−n paÉ Abh¡ ¢jbÉ¡ à¡l¡ fÐL¡n Ll¦ez 
 L) ¢ØfÐwLm¡l fÜ¢a−a f¡¢e ®g¡V¡u ®g¡V¡u N¡−Rl ®N¡s¡u ®cu¡ quz 
 M) ¢VÊLm fÜ¢a ¢XÊf fÜ¢a ¢q−p−hJ f¢l¢Qaz 
 N) ®k pjÙ¹ npÉ p¡¢shÜi¡−h Q¡o Ll¡ qu a¡−cl SeÉ g¡−l¡ fÜ¢a ¢h−no 

Ef−k¡N£z 
 O) hXÑ¡l ¢øÌf fÜ¢a−a fÐ¢a¢V M−äC HL−œ f¡¢e ®cu¡ quz 
 P) L−l¡−Nne fÜ¢a ¢eu¢¿»a fÔ¡he fÜ¢al A¿¹ÑNa HL¢V i¡Nz 

�
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cvV 3.3 †m‡Pi Dchy³ mgq 
 

G cvV †k‡l Avcwb − 
 

� ®p−Ql Efk¤š² pju ¢edÑ¡l−Zl SeÉ L£ dl−el Ef¡š J abÉ¡¢cl fÐ−u¡Se a¡ hm−a 
J ¢mM−a f¡l−hez 

� E¢á−cl rl¡ pqe£ua¡ pÇf−LÑ hÉ¡MÉ¡ Ll−a f¡l−hez 
� ®p−Ql Efk¤š² pju J f¢lj¡Z ¢ehÑ¡Q−el ®fÐr¡fV hZÑe¡ Ll−a f¡l−hez 
 

†m‡Pi Dchy³ mgq 
S¢j−a LMe ®pQ ¢c−a q−h Hhw L£ f¢lj¡Z ®pQ ¢c−a q−h H c¤¢V fÐnÀ AaÉ¿¹ …l¦aÅf§Zªz 
p¢WL pj−u p¢WL f¢lj¡Z ®p−Ql f¡¢e fÐc¡−el m−rÉ L−uL¢V …l¦aÅf§ZÑ ¢h−hQÉ ¢hou q−µR x 
• n−pÉl f¡¢el BhnÉLa¡ (Crop water requirement)  
• ®p−Ql f¡¢el fÐ¡fÉa¡ 
• ¢nLs A’−m jª¢šL¡l f¡¢e d¡lZ rja¡ (Water holding capacity) 
• ®pQ hÉhÙÛ¡fe¡ 
 

E¢õ¢Ma ¢hou¢V ¢h−hQe¡l SeÉ jª¢šL¡, E¢ác (Plant), Bhq¡Ju¡, ®p−Ql f¡¢el Evp J 
hÉhÙÛ¡fe¡ pÇf¢LÑa Ef¡š J abÉ¡¢cl fÐ−u¡Sez 
 

jª¢šL¡l ®kph abÉ¡¢c  ¢h−noi¡−h S¡e¡ J ¢h−nÔoZ BhnÉL ®p…®m¡ q−µR, h¤eV (Texture), 
Ni£la¡ (Depth), pwk¤¢a (Structure), mhZ¡š²a¡ h¡ r¡laÅ (Salinity or alkalinity), 
h¡uh£ua¡ (Aeration), ¢e×L¡ne (Drainage), Ae¤fÐ−hn (Infiltration), Ae¤pËhe 
(Percolation), Q¤u¡−e¡ (Seepage), i§NiÑÙÛ f¡¢el a−ml Ni£la¡ (Depth of ground 
water table) Hhw f¡¢e d¡lZ rja¡ (Water holding capacity) CaÉ¡¢cz 
 

E¢ác pÇf¢LÑa Sl¦l£ abÉ¡¢c q−µR x n−pÉl fÐL¡l, E¢á−cl ¢nL−sl °h¢nøÉ (Rooting 
characteristics), hdÑ−el pj−ul ¢h¢iæ d¡−f f¡¢el hÉhq¡l (Water use rates for growth 

stages), rl¡ pqe£ua¡ (Drought tolerance), jª¢šL¡u f¡¢e üÒfa¡l L¡l−Z E¢á−cl ®k 
d¡f phÑ¡¢dL r¢aNËÙÛ qu CaÉ¡¢cz  
 

Bhq¡Ju¡ pÇf¢LÑa abÉ¡¢cl j−dÉ hª¢øf¡−al f¢lj¡Z J a£hÐa¡ (Intensity), ®p¡m¡l 
®l¢X−une (Solar radiation), ¢c−el °cOÑÉ, a¡fj¡œ¡, B−f¢rL BâÑa¡ (Relative 
humidity), h¡a¡−pl N¢a, CaÉ¡¢cz  
 

hÉhÙÛ¡fe¡ ¢ho−u AeÉaj q−µR Q¡o¡h¡−cl I¢aqÉNa fÜ¢a (Farming practice) Ec¡qle 
ül©f h£S hfe Abh¡ Q¡l¡ ®l¡f−Zl a¡¢lM, N¡−Rl OeaÅ (Plant population), p¡¢sl c§laÅ, 
p¡l hÉhq¡l, BN¡R¡ Abh¡ ®f¡L¡j¡Ls ¢eu¿»Z CaÉ¡¢cz 
 

E¢á−cl rl¡ pqe£ua¡ hm−a ®h¡T¡u jª¢šL¡ÙÛ ¢nLs A’−m ®k f¢lj¡Z p¢’a f¡¢e (%) N¡R 
hÉhq¡l Ll−m N¡−Rl ¢h−no ®L¡®e¡ r¢a qu e¡z A¢dL¡wn gp−ml ®r−œC ®cM¡ ®N−R ®k N¡R 
LaªÑL jª¢šL¡u p¢’a f¡¢el 50% hÉhq¡l Ll¡l f−l k¢c ®pQ ®cu¡ qu a¡ q−m gpm 
Evf¡c−el j¡œ¡ L−j k¡u e¡z H ®r−œ ®pQ−L hm¡ qu jª¢šL¡ÙÛ fÐ¡fÉ f¡¢el 50% Lj¢a−a 
®pQ fÐc¡e (Irrigation at 50% depletion of available moisture)z ®L¡e ®L¡e gp−ml 
®r−œ 75% f¡¢e Lj¢a−a J gp−ml Evf¡c−el r¢a qu e¡z a−h 50% j¡œ¡−LC p¡d¡lZ 
®p−Ql ¢n¢XE−ml SeÉ p¤f¡¢ln Ll¡ q−u−R (Wymore 1986)z 
¢ae¢V ®fÐr¡f−Vl ¢i¢š−a ®p−Ql pju J f¢lj¡f ¢ehÑ¡Qe Ll¡ k¡k kb¡ x 
L) jª¢šL¡ pð¢åu 

®p−Ql Efk¤š² pju J 
f¢lj¡Z ¢edÑ¡l−el SeÉ 
jª¢šL¡, E¢ác, Bhq¡Ju¡ J 
®pQ hÉhÙÛ¡fe¡ pÇf¢LÑa 
Ef¡š J abÉ¡¢cl fÐ−u¡Sez 

E¢á−cl rl¡ pqe£ua¡ 
hm−a ®h¡T¡u jª¢šL¡uÙÛ 
¢nLs A’−m ®k f¢lj¡Z 
p¢’a f¡¢e (%) N¡R hÉhq¡l 
Ll−m N¡−Rl ¢h−no ®L¡−e¡ 
r¢a qu e¡z 
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M) E¢ác pð¢åu 
N) Bhq¡Ju¡ pð¢åu 

g„wËKv m¤^wÜq c×wZ 
H fÜ¢a−a fÐd¡ea jª¢šL¡−a f¡¢el fÐ¡fÉa¡ j¡f¡ quz S¢j ®b−L ®L¡e ej¤e¡ j¡¢V pwNË−ql 
pju j−e l¡M−a q−h ®ke HC ej¤e¡ j¡¢V fÐ¢a¢e¢daÅ j§mL (Representative) quz Ae¤ih 
fÜ¢a Hhw ¢h¢iæ Bd¤¢eL k¿»f¢a hÉhq¡l L−l jª¢šL¡l f¡¢el fÐ¡fÉa¡ ¢edÑ¡lZ Ll¡ k¡uz 
 

1) Abyfe c×wZ (Feel method) 

H fÜ¢a−a jª¢šL¡l AhÙÛ¡ ®c−M Hhw ØfnÑ L−l jª¢šL¡l f¡¢el f¢lj¡Z pÇf−LÑ d¡lZ¡ Ll¡ quz 
 

jª¢šL¡l f¡¢e d¡lZ h¡ l−pl f¢lj¡Z ¢eZÑu Ll¡l SeÉ gpm ®i−c 30-100 ®p. ¢j. ¢eQ ®b−L 
Abh¡ pw¢nÔø gp−ml ¢nL−sl Ni£la¡l 60-70% ¢eQ ®b−L j¡¢V M¤−s ej¤e¡ j¡¢V pwNËq Ll¡ 
quz ej¤e¡ j¡¢Vl HL j¤−W¡ q¡−al j¤¢W−a ®Q−f hm h¡e¡−e¡ qu Hhw Øf−nÑl Ae¤i¤¢a J 
AhÙÛ¡l p¡−b p¡l¢Z 3.1 H fÐcš AhÙÛ¡l a¤me¡ L−l f¡¢e ®p−Ql Efk¤š² pju ¢edÑ¡lZ Ll¡ 
k¡uz 
 

p¡l¢Z 3.1 x q¡−al p¡q¡−kÉ jª¢šL¡l f¡¢e f¢lj¡f fÜ¢a J ®p−Ql pju ¢edÑ¡lZ 
 

jª¢šL¡l l−pl 
f¢lj¡Z (f¡¢e 
d¡lZ rja¡l 
Awn) % 

p§rÁ h¤e−Vl jª¢šL¡ 
(Hy−Vm jª¢šL¡, f¢m Hy−Vm fÐiª¢a) 

jdÉj ®M−L ®j¡V¡ h¤e−Vl jª¢šL¡  
(®h−m Abh¡ ®h−m ®c¡Ay¡n fÐiª¢a) 

jª¢šL¡ AhÙÛ¡ LlZ£u hÉhÙÛ¡ jª¢šL¡ AhÙÛ¡ LlZ£u hÉhÙÛ¡ 

0-25 M¤h ö×L A¢apaÅl ®p−Ql 
hÉhÙÛ¡ Ll−a q−h 

M¤h ö×L A¢a paÅl ®p−Ql 
hÉhÙÛ¡ Ll−a q−hz 

26-50 q¡−al j¤−W¡u Q¡f ¢c−m 
cm¡ ®hy−d k¡u Hhw ®g−m 
®cu¡l p¡−b p¡−b …−s¡ 
…−s¡ q−u k¡uz 

paÅl ®p−Ql 
hÉhÙÛ¡ Ll−a 
q−hz 

ö×L, q¡−al j¤−W¡u Q¡f 
¢c−m cm¡ hy¡−d e¡z 

A¢a paÅl ®p−Ql 
hÉhÙÛ¡ Ll−a q−hz 

51-75 q¡−al j¤−W¡u Q¡f ¢c−m 
nš² J ¢LR¤V¡ BW¡−m¡ 
cm¡ hy¡−d Hhw ®g−m 
¢c−m i¡−‰ e¡z 

2-3 ¢ce fl 
®pQ ¢c−mJ 
Qm−hz 

q¡−al j¤−W¡u Q¡f ¢c−m 
cm¡ hy¡−d, ®g−m ¢c−m 
cm¡ ®i−P …−s¡…−s¡ 
q−u k¡uz 

1-2 ¢ce fl 
®p−Ql hÉhÙÛ¡ 
Ll−a q−hz 

76-100 q¡−al j¤−W¡u Q¡f ¢c−m 
cm¡ hy¡−d Hhw a¡m¤ ¢i−S 
k¡u ¢L¿º lp ®hl qu e¡z 
®g−m ¢c−m cm¡ i¡−P e¡z 

4-5 ¢ce fl 
®pQ ¢c−a q−hz 

q¡−al j¤−W¡u Q¡f ¢c−m 
cm¡ hy¡−d, f¡¢e ®hl qu 
e¡, ¢L¿º ®g−m ¢c−m 
cm¡ ®i−P k¡uz 

2-3 ¢ce fl 
®p−Ql hÉhÙÛ¡ 
Ll−a q−hz 

100 > L¡c¡ j¡¢Vz q¡−al j¤−W¡u 
Q¡f ¢c−m BP¤−ml gy¡L 
¢c−u L¡c¡j¡¢V ®hl q−u 
B−pz 

®pQ ¢c−a q−h 
e¡z A¢a¢lš² f¡¢e 
¢eL¡−nl hÉhÙÛ¡ 
Ll−a q−hz 

q¡−al j¤W¡u Q¡f ¢c−m 
®iS¡ cm¡ hy¡−d, a¡m¤ 
¢i−S k¡u ¢L¿º f¡¢e 
®hl q−u B−p e¡z 

®pQ ¢c−a q−h e¡z 
7 ¢ce fl f¤ex 
j¡¢V fl£r¡ L−l 
hÉhÙÛ¡ ¢e−a q−hz 

(p§œ x a¡m¤Lc¡l 1996 ) 
 

2) AvaywbK hš cvwZ e¨envi K‡i 
 

K) MÖvwf‡g�UªK (Gravimetric) g„wËKv bgybv c×wZ  
H fÜ¢a−a E¢á−cl ¢nLs A’−ml f¡¢el fÐ¡fÉa¡ ¢edÑ¡lZ Ll¡ quz mÉ¡h−lV¢l−a ej¤e¡ j¡¢V 
fÐb−j JSe Ll¡ qu, f−l J−ie (Oven) H n¤¢L−u a¡ f¤el¡u JSe Ll¡ quz öLe¡ JS−el 
¢i¢š−a f¡¢el f¢lj¡Z ¢eZÑu Ll¡ quz flh¢aÑ−a h¡ó OeaÅ (Bulk density) hÉhq¡l L−l 
Bua−el (Volume) ¢i¢š−a f¡¢el f¢lj¡Z ¢eZÑu Ll¡ quz E¢á−cl ®e¢a−u fs¡ AhÙÛ¡l abÉ 
(Wilting point information) J f¡¢el fÐ¡fÉa¡l ®fÐ¢r−a n−pÉl f¡¢el fÐ−u¡Se£ua¡ ¢edÑ¡lZ 
Ll¡ quz pjÙ¹ ¢nLs A’m−L plp AhÙÛ¡u (Field capacity) Beue Ll−a ®k f¢lj¡Z 

Ae¤ih fÜ¢a−a jª¢šL¡l 
AhÙÛ¡ ®c−M Hhw ØfnÑ L−l 
jª¢šL¡l f¡¢el f¢lj¡Z 
pÇf−LÑ d¡lZ¡ Ll¡ quz 

Hp Hj ¢Vl j¡e 40 q−m 
ÙÛ¤m h¤e−Vl j¡¢V−a ®pQ 
®cu¡l fÐ−u¡Se quz Hhw Hp 
Hj¢Vl j¡e 60 q−m jdÉj 
h¤e−Vl j¡¢V−a ®pQ fÐc¡e 
Ll−a quz 
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f¡¢el fÐ−u¡Se a¡−LC n−pÉl ®pQ fÐ−u¡Se£ua¡ hm¡ qu (Crop irrigation requirement)z 
®L¡e jª¢šL¡ ®b−L j¤š² f¡¢e (Gravitational water) (AbÑ¡v ®k f¡¢e pq−SC jdÉ¡LoÑZ n¢š²l 
fÐi¡−h jª¢šL¡l ¢e−Q Q¤y−u Abh¡ f¡−n N¢s−u Q−m k¡u), ®h¢l−u k¡Ju¡l fl jª¢šL¡−a ®k f¢lj¡Z 
f¡¢e Ah¢nø b¡−L a¡−L plp AhÙÛ¡ (Field capacity) h−mz 

L) †UbwmI wgUvi (Tensio meter) c×wZ  
−Ve¢pJ ¢jV¡l ¢c−u p−um j−uÕQ¡l ®Vene (Hp Hj ¢V) (Soil moisture tension) j¡f¡ qu 
Hhw Hl CE¢eV q−µR ®p¢¾Vh¡l (Centibar)z p¡d¡lZa Hp Hj ¢Vl j¡e 40 q−m ÙÛ¤m h¤e−Vl 
j¡¢V−a (Coarse textured) ®pQ ®cu¡l fÐ−u¡Se quz Hhw Hp Hj ¢Vl j¡e 60 q−m jdÉj 
h¤e−Vl (Medium textured) j¡¢V−a ®pQ fÐc¡e Ll−a quz i¡¢l LcÑj j¡¢V−a ®Ve¢pJ ¢jV¡−ll 
hÉhq¡l ¢h−no Ef−k¡N£ euz 
 

M) B‡jKwUªK †iwRm‡UÝ e-K (Electric registance block) c×wZ 
C−mL¢VÊL ®l¢Sp−V¾p hÔL p¡d¡lZi¡−h ¢Sfp¡j hÔL ¢q−p−h f¢l¢Qaz H fÜ¢a−a ®l¢Sp−V¾p 
¢jV¡l J ¢Sfp¡j hÔL Hl j¡dÉ−j E¢á−cl ¢nLs A’−ml jª¢šL¡l ®l¢Sp−V¾p j¡f¡ quz 
jª¢šL¡l ®l¢Sp−V¾p S¡e¡ b¡L−m HL¢V LÉ¢m−hÐne Q¡VÑ (Calibration chart) Hl p¡q¡−kÉ 
jª¢šL¡ÙÛ f¡¢el f¢lj¡Z (Soil water content) S¡e¡ k¡uz A¢dL ®l¢Sp−V¾p A¢dL ö×La¡−LC 
fÐL¡n L−lz p¤rÈ J jdÉj h¤e−Vl (Fine and Medium textured) jª¢šL¡u H fÜ¢a 
L¡kÑÉLlz ¢L¿º ®h−m j¡¢Vl (Sandy Soil) SeÉ H fÜ¢a L¡kÑÉLl euz jª¢šL¡ÙÛ f¡¢el f¢lj¡Z 
S¡e¡ ®N−m LMe ®pQ fÐc¡e Ll−a q−h a¡ ¢edÑ¡lZ Ll¡ k¡uz 
 

N) wbDUªb wgUvi c×wZ (Neutron meter method) 
¢eEVÊe j−uÕQ¡l ¢jV¡l Abh¡ ¢eEVÊe ®fÐ¡h (Neutron probe) ¢c−u j¡¢Vl ¢h¢iæ Ni£la¡u 
jª¢šL¡ÙÛ f¡¢el f¢lj¡Z ¢eZÑu Ll¡ k¡uz H fÜ¢a−a ®L¢m−hÐne Q¡−VÑl p¡q¡−kÉ ¢jV¡l ¢l¢Xw 
®b−L jª¢šL¡l f¡¢el f¢lj¡Z ¢eZÑu Ll¡ quz H fÜ¢a−a AaÉ¿¹ ¢ei¤Ñm i¡−h f¡¢el f¢lj¡Z 
¢eZÑu Ll¡ k¡u a−h AaÉ¿¹ hÉu p¡−fr h−m Hl hÉhq¡l fÐd¡ea ¢lp¡QÑ ®øn−e p£j¡hÜ l−u−Rz 

 

Dw™¢` m¤^wÜq c×wZ 
E¢á−cl AhÙÛ¡ fkÑ−hrZ L−lJ ®p−Ql fÐ−u¡Se£ua¡ ®h¡T¡ k¡uz kMe jª¢šL¡ÙÛ f¡¢el f¢lj¡Z 
L−j k¡u aMe N¡−Rl f¡a¡l lw hc−m ®k−a f¡−l, (®kje ph¤S ®b−L qm¤c) f¡a¡ L¤L¢s−u 
®k−a f¡−lz H R¡s¡J N¡−Rl hdÑ−el (Growth) q¡l L−j ®k−a f¡−lz ®L¡e E¢á−c H S¡a£u 
EfpNÑ ®p−Ql BhnÉLa¡ ¢e−cÑn L−lz a−h HC fÜ¢al pjpÉ¡ HC ®k, H pjÙ¹ EfpNÑ ®cM¡ 
®cu¡l ®hn B−NC N¡R A¢a¢lš² f¡¢e ¢fs−Zl (Water stressed) ¢nL¡l qu, g−m N¡−Rl 
k−bø r¢a q−u k¡u Hhw gme L−j k¡uz 

 

AvenvIhv m¤^wÜq c×wZ 
H fÜ¢a−a Bhq¡Ju¡l ¢h¢iæ Ef¡š ®kje hª¢øf¡a, ®p¡m¡l ®l¢X−une (Solar radiation), 
a¡fj¡œ¡, B−f¢rL BâÑa¡, h¡¢Öfihe (Evaporation) CaÉ¡¢c j¡f¡ qu Hhw ¢h¢iæ N¡¢Z¢aL 
pj£LlZ (Mathematical equation) hÉhq¡l L−l E¢á−cl h¡Öf£u fÐ−üc−el 
(Evapotranspiration) f¢lj¡Z ¢eZÑu Ll¡ quz h¡Öf£u fÐ−üce, hª¢øf¡a, Ae¤fÐ−hn, Q¤u¡−e¡pq 
AeÉ¡eÉ AfQu CaÉ¡¢cl ¢i¢š−a ®p−Ql BhnÉLa¡ J pju ¢edÑ¡lZ Ll¡ quz 

 

A¢dL ®l¢S−V¾p A¢dL 
ö×La¡−L fÐL¡n L−lz 

¢eEVÊe fÜ¢a−a ¢ei¤Ñmi¡−h 
f¡¢el f¢lj¡Z ¢eZÑu Ll¡ k¡u 
a−h AaÉ¿¹ hÉu p¡−fr h−m 
Hl hÉhq¡l fÐd¡ea ¢lp¡QÑ 
®øn−e p£j¡hÜ l−u−Rz 

f¡¢e üÒfa¡l L¡l−Z E¢á−cl 
¢h¢iæ EfpNÑ ®cM¡ ®cu¡l 
B−NC N¡R A¢a¢lš² f¡¢e 
f£s−el ¢nL¡l q−a f¡−lz 

¢h¢iæ N¡¢Z¢aL pj£LlZ 
hÉhq¡l L−l E¢á−cl h¡Öf£u 
fÐ−üc−el f¢lj¡Z ¢eZÑu Ll¡ 
quz 



†m‡Pi c×wZmg n 

¯‹zj Ae GwMÖKvjPvi GÛ i€ivj †W‡�c‡g›U 47  

mvigg© t  ®p−Ql Efk¤š² pju J f¢lj¡Z jª¢šL¡, E¢ác J Bhq¡Ju¡ ®fÐr¡f−V ¢edÑ¡lZ Ll¡ 
k¡uz jª¢šL¡ pð¢åu fÜ¢a−a jª¢šL¡ÙÛ f¡¢el f¢lj¡Z ¢h¢iæ fÜ¢a−a (kb¡ Ae¤ih, 
NÐ¡¢i−j¢VÊL, ®Ve¢pJ ¢jV¡l, C−mL¢VÊL ®l¢Sp−V¾p hÔL, ¢eEVÊe ¢jV¡l) ¢edÑ¡lZ Ll¡ k¡uz 
jª¢šL¡ÙÛ f¡¢el f¢lj¡e S¡e¡ b¡L−m LMe ®pQ ¢c−a q−h a¡ ®hl Ll¡ k¡uz jª¢šL¡u f¡¢el 
f¢lj¡Z L−j ®N−m E¢á−cl ¢h¢iæ EfpNÑ ®cM¡ ®cuz ¢L¿º A¢dL¡wn ®r−œC E¢á−cl H pLm 
EfpNÑ ®cM¡ ¢c−m E¢á−cl ÙÛ¡u£ r¢a q−u k¡uz Bhq¡Ju¡l ¢h¢iæ abÉ¡¢c S¡e¡ b¡L−m ¢h¢iæ 
pj£Ll−Zl p¡q¡−kÉ ®p−Ql pju J f¢lj¡Z ¢edÑ¡lZ Ll¡ k¡uz 
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cv‡VvËi gyj¨vqb 3.3 
 

mwVK DË‡ii cv‡k wUK wPý (√) w`b|  
 

1z E¢á−cl rl¡ pqe£ua¡ hm−a L£ ®h¡T¡u? 
 L) E¢ác ®k a¡fj¡œ¡ pqÉ Ll−a f¡−lz 
 M) jª¢šL¡u ®k f¢lj¡Z p¢’a f¡¢e hÉhq¡l Ll−m E¢á−cl ¢h−no r¢a qu e¡ 
 N) ®p−Ql SeÉ ®k f¢lj¡Z f¡¢e ®cu¡ quz 
 
2z −Ve¢pJ ¢jV¡l ¢c−u L£ j¡f¡ qu? 
 L) p−um - fÔ¡¾V - ®Vene 
 M) p−um - Hu¡l - ®Vene 
 N) p−um - j−uÕQ¡l - ®Vene 
 
3z C−m¢ƒÊL ®l¢Sp−V¾p hÔL fÜ¢a L£ dl−el jª¢š¡Ll SeÉ Ef−k¡N£? 
 L) p¤rÈ J jdÉj 
 M) jdÉj J ÙÛ¤m 
 N) p¤rÈ J ÙÛ¤m 
 
4z ®L¡eÚ fÜ¢a AaÉ¿¹ hÉu p¡−fr? 
 L) C−mL¢VÊL ®l¢Sp−V¾p hÔL 
 M) ®Ve¢pJ ¢jV¡l 
 N) ¢eEVÊe ¢jV¡l 
 O) NË¡¢i−j¢VÊL jª¢šL¡ 
 

5z k b¨¯’vb c iY Ki€b| 
 L) ®p−Ql Efk¤š² pju J f¢lj¡Z ¢edÑ¡lZ SeÉ -----, -----,   ----, J -----, 

pÇf¢LÑa Ef¡š J abÉ¡¢cl fÐ−u¡Sez 
 M) A¢dL ®l¢Sp−V¾p ---- ---- fÐL¡n L−lz 

�
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cvV 3.4  †m‡Pi cvwb mwVK cwig�Y wbi€cY 
 

G cv‡V †k‡l Avcwb − 
 

� npÉ h¡Öf£u fÐ−üc−el pw‘¡ hm−a J ¢mM−a f¡l−hez 
� ®p−Ql f¡¢el BhnÉLa¡ hÉ¡MÉ¡ Ll−a f¡l−hez 
� ®p−Ql f¡¢el BhnÉLa¡ ¢q−ph Ll−a f¡l−hez 

 

†m‡Pi cvwb Avek¨KZv (Irrigation water requirement) 

®p−Ql f¡¢el BhnÉLa¡l p¡−b pw¢nÔø L¡−uL¢V fÐ−u¡Se£u pw‘¡ HM¡−e −cu¡ q−m¡z 

 

ev®žxq cÖ‡ˉ^`b (Evapotranspiration) 
E¢á−cl hdÑ−el (Growth) SeÉ ®k f¢lj¡Z f¡¢e fÐ−ü¢ca qu J E¢ác ¢Vp¤É (Plant tissue) 
NW−e hÉhq©a/Sj¡ b¡−L Hhw jª¢šL¡l Ef¢l i¡N J N¡R N¡Rs¡ (Vegetation) q−a h¡¢Öfi§a 
qu a¡−L h¡Öf£u fÐ−üce h−m (j¡C−Lm, 1978)z h¡Öf£u fÐ−üce q−µR h¡¢Öf ihe J 
fÐ−üc−el ®k¡N gmz 
 

Zzj¨ km¨ evˉžxq cÖ‡ˉ^`b (Reference crop evapotranspiration), ETo 
®L¡e hs Hm¡L¡ hÉ¡¢f fkÑ¡ç f¡¢e fÐ¡ç Hhw p¢œ²ui¡−h hdÑen£m ph¤S O¡p, k¡ j¡¢V−L 
pÇf§ZÑi¡−h ®Y−L l¡−M Hhw HLC lLj (8-15 ®p. ¢j.) EµQa¡ q−a ®k f¢lj¡Z f¡¢e h¡Öf£u-
fÐ−ü¢ca qu a¡−L a§mÉ npÉ h¡Öf£u fÐ−üce (ETo) h−mz (Doorenbos & others 1977)z  
ETo ¢eZÑ−ul SeÉ ®hn LuL¢V fÜ¢a h¡ pj£LlZ B−R ®kje x fÉ¡e Ci¡f¤−lne, (Pan 
evaporation), ®hÔe£-¢œ²Xm, ®l¢X−une, ®fejÉ¡e, j¢Xg¡CX ®fejÉ¡e (Modified Penman) 
CaÉ¡¢cz Bhq¡Ju¡l ¢h¢iæ abÉ¡¢c fÐ¡¢çl Efl ®L¡e fÜ¢a hÉhq¡l Ll¡ q−h a¡ ¢ehÑ¡Qe Ll¡ 
quz h¡wm¡−c−nl ¢h¢iæ Hm¡L¡l SeÉ ETo Hl j¡e p¡l¢Z 3.2 H ®cu¡ q−m¡  (p§œx ¢h X¢hÔE 
¢X ¢h 1995)z HC p¡l¢Z hÉhq¡l L−l ETo Hl j¡e ¢eZÑu Ll¡ k¡uz 
 

km¨ ev®žxq cÖ‡ˉ^`b (Crop evapotranspiration), ETc 
®L¡−e¡Ú ¢e¢cÑø E¢á−cl (n−pÉl) p¢WL h¡Öf£u fÐ−üce−L npÉ-h¡Öf£u fÐ−üce h−mz 

 

km¨ mnM (Crop coefficient), Kc 

npÉ h¡Öf£u fÐ−üce J a§mÉ npÉ h¡Öf£u fÐ−üc−el Ae¤f¡a−L npÉ pqN h−mz AbÑ¡v Kc = 
ETc/ETo ¢h¢iæ n−pÉl KC Hl j¡e p¡l¢Z 3.3 ®b−L ®eu¡ ®k−a f¡−lz (¢h X¢hÔE ¢X ¢h 
1995)z 
 

k‡m¨i cvwbi Avek¨KZv (Crop water requirement), CWR 

®L¡−e¡ hs Hm¡L¡u, jª¢šL¡l f¡¢e J EhÑla¡ pq ®k ®L¡e dl−el p£j¡hÜa¡ R¡s¡, ®pC 
S¡uN¡l p¡¢hÑL f¢l−h−n (n−pÉl f§ZÑ Evf¡c−el SeÉ) npÉ-h¡Öf£u fÐ−üc−el SeÉ ®k f¢lj¡Z 
f¡¢el fÐ−u¡Se a¡−L n−pÉl f¡¢el BhnÉLa¡ h−mz AbÑ¡v CWR = ETC 

 

®L¡e ¢e¢cÑø E¢á−cl (n−pÉl) 
p¢WL h¡Öf£u fÐ−üce−L npÉ-
h¡Öf£u fÐ−üce h−mz 
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Kvh©Kix e„wócvZ ER 

L¡kÑLl£ hª¢øf¡a q−µR hª¢øf¡−al ®pC Awn k¡ n−pÉl f¡¢el BhnÉLa¡ f§l−Z L¡−S m¡−Nz 
Ni£l Ae¤pËhZ (Deep percolation), p¡l−gp l¡e Ag (Surface runoff) J C¾V¡l−pfne 
(Interception) L¡kÑLl£ hª¢øf¡−al A¿¹i¤Ñš² euz L¡kÑLl£ hª¢øf¡−al f¢lj¡Z p¡l¢Z 3.4 ®b−L 
®eu¡ ®k−a f¡−l (¢h X¢hÔE ¢X ¢h, 1995)z 

g�‡V cvwbi AcPq (On farm   Water loss), P 

j¡¢Vl AiÉ¿¹−l Ni£l Ae¤pËhZ−L (Deep percolation) j¡−W f¡¢el AfQu h−mz ¢h¢iæ 
jª¢šL¡l AfQu−L p¡l¢Z 3.5 H ®cM¡−e¡ q−u−R (¢h X¢hÔE ¢X ¢h 1995)z 

 

cvwbi cwienY I cÖ‡qvMRwYZ AcPq (Channel loss) / cwienY `¶Zv, Ec 
f¡¢e f¢lhqZ J fÐ−u¡NS¢Za AfQu−LJ f¡¢el BhnÉLa¡ ¢eZÑ−ul pju ¢h−hQe¡u H−e 
f¢lhqZ cra¡ (Conveyance efficiency) ¢q−p−h ®cM¡−e¡ quz p¡l¢Z 3.6 ®b−L f¢lhqZ 
cra¡l j¡e ®eu¡ ®eu¡ ®k−a f¡−lz (¢h X¢hÔE ¢X ¢h 1995) 

 

Rwg cÖˉ‘Z Ki‡Yi cvwb, L 

p¡d¡lZa h£S/Q¡l¡ hf−el HLj¡p f§−hÑ S¢j fÐÙ¹¤a Ll¡ quz S¢j fÐÙ¹¤a Ll¡l SeÉ ¢LR¤ 
f¡¢el fÐ−u¡Se quz k¢c AeÉ ®L¡e ¢h−no Ef¡š e¡ b¡−L a¡ q−m H M¡−a fÐ¢a 15 ¢c−el 
SeÉ 100 ¢j. ¢j. q¡−l f¡¢el f¢lj¡Z dl¡ ®k−a f¡−l (¢h X¢hÔE ¢X ¢h 1995)z 

 

†m‡Pi cvwbi Avek¨KZvi cwig�Y wbY©q (Irrigation water requirement) 

n−pÉl f¡¢el BhnÉLa¡ J f¡¢el ¢h¢iæ AfQ−ul pj¢ø ®b−L L¡kÑLl£ hª¢øf¡a J j¡¢V LaªÑL 
plhl¡qLªa f¡¢el f¢lj¡Z h¡c ¢c−u ®k f¢lj¡Z f¡¢e qu a¡C q−µR ®p−Ql f¡¢el BhnÉLa¡z 
p¡d¡lZa j¡¢V LaªÑL plhl¡qLªa f¡¢el f¢lj¡Z−L ¢q−p−h dl¡ qu e¡z 

 

wn‡me c×wZ 
HL¢V j¡p−L c¤C i¡−N (fÐbj 15 ¢ce Hhw ®no ¢ce pj§q) i¡N L−l ¢ce fÐ¢a ®p−Ql f¡¢el 
BhnÉLa¡l ¢q−ph Ll¡ quz ¢q−p−hl d¡f…−m¡ q−µR x 
1z ETo   Hl j¡e p¡l¢Z 3.2 ®b−L ¢eez 

2z Kc   Hl j¡e p¡l¢Z 3.3 ®b−L ¢eez 

3z ER   Hl j¡e p¡l¢Z 3.4 ®b−L ¢eez 
 

p¡l¢Z−a ®cu¡ j¡e 15 ¢c−el SeÉ a¡C p¡l¢Z−a ®cu¡ j¡e−L 15 ¢c−u i¡N Ll−m fÐ¢a¢c−el 
j¡e f¡Ju¡ k¡−hz 
 

4z P   Hl j¡e p¡l¢Z 3.5 ®b−L ¢eez 
5z L   Hl j¡e Ae¤j¡e (estimate) Ll¦ez 
6z Ec   Hl j¡e p¡l¢Z 3.6 ®b−L ¢eez 
7z ¢e−jÀ h¢ZÑa pj£Ll−Zl p¡q¡−kÉ ®p−Ql f¡¢el BhnÉLa¡ ¢eZÑu Ll¦ez 
 L) ETC = KC  ETo ¢j.¢j./¢ce 
 M) NIR = ETC -ER  ¢j.¢j./¢ce 
 N) GIR = NIR + P + L  ¢j.¢j./¢ce 
 O) SIR = GIR/EC   ¢j.¢j./¢ce 
 

j¡¢Vl AiÉ¿¹−l Ni£l 
Ae¤pËhZ−L (Deep Percola-

tion) j¡−W f¡¢el AfQu 
h−mz 



†m‡Pi c×wZmg n 

¯‹zj Ae GwMÖKvjPvi GÛ i€ivj †W‡�c‡g›U 51  

HM¡−e  ETo   =  a§mÉ npÉ h¡Öf£u fÐ−üce (Reference crop evapotranspiration) 
¢j. ¢j./¢cez 

 Kc    =  npÉ pqN (Crop coefficient) 
 ETc =  npÉ h¡Öf£u fÐ−üce (Crop evapotranspiration) ¢j. ¢j./¢ce 
 NIR = ®eV ®p−Ql f¡¢el BhnÉLa¡ (Net irrigation requirement) 

¢j.¢j./¢ce 
 GIR =  ®j¡V ®p−Ql f¡¢el BhnÉLa¡ (Gross irrigation requirement)  

¢j. ¢j./¢ce 
 SIR = p¡fÔ¡C ®pQ f¡¢el BhnÉLa¡ (Supply irrigation requirement) 

¢j. ¢j./¢ce (Hl à¡l¡ phÑ−j¡V ®k f¢lj¡Z ®p−Ql f¡¢e plhl¡q Ll−a 
q−h a¡ ®h¡T¡u) 

 ER  =  L¡kÑLl£ hª¢øf¡a (Effective rainfall) ¢j. ¢j./¢ce 
 P =   j¡−W f¡¢el AfQu (Onfarm water loss) ¢j. ¢j./¢ce 
 L =   S¢j fÐÙ¹¤a Ll−Zl f¡¢e, ¢j. ¢j./¢ce 
 Ec =   f¡¢e f¢lhqZ cra¡ (Water conveyance efficiency), % 
 
p¡l¢Z 3.2 x Ns j¡¢pL a§mÉ npÉ h¡Öf£u fÐ−üce, ETo (¢j.¢j./¢ce) 

œ²x 
ew 

®øne S¡e¤ ®ghÐ¦ j¡QÑ H¢fÐm ®j S¤e S¤m¡ BN ®p−ÃV A−ƒ¡ e−i ¢X−p 

1 h¢ln¡m 2.73 3.60 4.54 5.34 5.44 3.93 3.88 3.68 3.84 3.68 3.26 2.63 
2 h…s¡ 2.80 3.81 5.27 6.29 5.85 4.46 4.28 4.09 4.10 3.06 3.18 2.63 
3 Q–NË¡j 2.35 4.02 4.93 5.93 5.70 4.42 4.78 4.56 4.52 4.02 3.49 2.99 
4 L¤¢jõ¡ 2.75 3.79 4.80 5.49 5.70 4.43 4.36 4.29 4.10 3.79 3.20 2.58 
5 L„h¡S¡l 3.99 4.48 5.55 6.23 6.26 4.67 4.46 4.26 4.50 4.39 4.27 3.72 
6 Y¡L¡ 2.87 3.92 5.44 6.25 6.06 4.42 4.66 4.52 4.28 3.87 3.31 3.02 
7 ¢ce¡Sf¤l 2.76 3.43 4.71 5.13 5.50 4.33 4.21 4.04 4.05 3.42 2.93 2.36 
8 g¢lcf¤l 2.73 3.42 4.70 5.81 5.89 4.06 4.42 4.41 4.23 4.03 4.31 2.62 
9 CnÄl¢c 2.67 3.61 5.10 6.61 6.30 4.54 4.20 4.11 4.92 3.52 3.15 2.52 
10 k−n¡l 2.98 3.90 5.41 7.12 6.97 4.65 4.49 4.42 4.09 4.07 3.33 2.73 
11 M¤me¡ 2.85 3.82 4.83 5.39 5.53 3.83 3.82 3.66 3.74 3.86 3.43 2.84 
12 juje¢pwq 2.58 3.49 4.47 5.16 5.26 3.99 4.20 4.07 3.99 3.64 3.17 2.51 
13 ®e¡u¡M¡m£ 2.86 3.79 4.77 5.59 5.54 4.15 4.37 4.21 4.18 3.59 3.30 2.68 
14 l¡‰¡j¡¢V 3.51 4.43 5.73 6.36 6.05 4.48 4.55 4.37 4.48 4.25 4.35 3.14 
15 lwf¤l 2.32 3.32 4.36 5.65 5.43 4.44 4.32 4.16 4.10 3.55 2.95 2.35 
16 ¢p−mV 2.57 3.67 4.71 4.86 4.72 3.55 3.83 3.70 3.40 3.54 3.10 2.57 
17 p¡a¢rl¡ 2.68 3.65 4.72 5.36 5.77 3.96 3.82 3.61 3.74 2.38 2.38 3.30 
18 e¡l¡ueN” 2.87 3.83 5.51 5.69 5.86 4.39 5.57 4.60 4.25 4.22 4.44 2.85 

 
(p§œ x ¢hX¢hÔE¢X¢h 1995)  

 

p¡l¢Z 3.3 x npÉ pqN, Kc 

AdÑj¡¢pL  1 2 3 4 5 6 7 8 9 10 11 
®l¡f¡ Bje 
120 ¢ce npÉ 
135 ¢ce npÉ 
150 ¢ce npÉ 

 
1.10 
1.10 
1.10 

 
1.10 
1.10 
1.10 

 
1.10 
1.10 
1.10 

 
1.10 
1.10 
1.10 

 
1.05 
1.05 
1.05 

 
1.05 
1.05 
1.05 

 
0.95 
1.05 
1.05 

 
0.95 
0.95 
1.05 

 
- 

0.95 
0.95 

 
- 
- 

0.95 

 
- 
- 
- 

®h¡−l¡ 
135 ¢ce npÉ 
150 ¢ce npÉ 
165 ¢ce npÉ 

 
1.10 
1.10 
1.10 

 
1.10 
1.10 
1.10 

 
1.10 
1.10 
1.10 

 
1.10 
1.10 
1.10 

 
1.25 
1.25 
1.25 

 
1.25 
1.25 
1.25 

 
1.25 
1.25 
1.25 

 
1.00 
1.25 
1.25 

 
1.00 
1.00 
1.25 

 
- 

1.00 
1.00 

 
- 
- 

1.00 
BEp 
105 ¢ce npÉ 

 
1.10 

 
1.10 

 
1.10 

 
1.10 

 
1.25 

 
0.95 

 
0.95 

 
- 

 
- 

 
- 

 
- 
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120 ¢ce npÉ 
135 ¢ce npÉ 
150 ¢ce npÉ 
165 ¢ce npÉ 

1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 

1.25 
1.25 
1.25 
1.25 

1.25 
1.25 
1.25 
1.25 

0.95 
1.05 
1.05 
1.05 

0.95 
0.95 
1.05 
1.05 

- 
0.95 
0.95 
1.05 

- 
- 

0.95 
0.95 

- 
- 
- 

0.95 
Nj 
105 ¢ce npÉ 
120 ¢ce npÉ 

 
0.35 
0.35 

 
0.75 
0.60 

 
1.15 
1.03 

 
1.15 
1.15 

 
1.15 
1.15 

 
1.15 
1.15 

 
0.60 
1.02 

 
- 

0.55 

 
- 
- 

 
- 
- 

 
- 
- 

 
(p§œ x ¢h X¢hÔE¢X¢h 1995) 

 

mviwY 3.5 t AbymªeY nvi (Percolation rate), P 

jª¢šL¡ h¤eV Ae¤pËhZ q¡l ¢j.¢j./¢ce 
H−Vm (Clay)  0.89 

f¢m H−Vm (Silty clay) 1.74 

®h−m H−Vm (Sandy clay) 1.75 

f¢m H−Vm ®c¡Ay¡n (Silty clay loam) 1.75 

H−Vm ®c¡Ay¡n (Clay Loam) 2.00 

−h−m H−Vm ®c¡Ay¡n (Sandy clay loam) 2.25 

f¢m ®c¡Ay¡n (Silty loam) 3.00 

®h−m ®c¡Ay¡n (Sandy loam) 4.00 

®c¡Ay¡n (Loam) 5.00 

®h−m ®c¡Ay¡n (Loamy sand) 5.70 

®h−m j¡¢V (Sand) 13.70 
 

(p§œ x ¢hX¢hÔE¢X¢h 1995) 
 

mviwY 3.6 t cvwb cwienY `¶Zv, Ec 

®pQ e¡m¡l dle f¢lhqZ cra¡ (Efficiency) % 

p¡d¡lZ Ly¡Q¡ e¡m¡  
(Ordinary earthen channel) 

45 

¢e¢hsLªa Ly¡Q¡ e¡m¡  
(Compacted earth channel) 

50 

CV à¡l¡ fÐ−m¢fa e¡m¡  
(Brick lined channel) 

70 

LwLªV fÐ−m¢fa e¡m¡  
(Concrete lined channel) 

75 

f¡Cf  
(Pipe) 

80 

 
(p§œ x ¢hX¢hÔE¢X¢h 1995) 

 

Abykxjb (Activity) x ¢e−jÀ fÐcš Ef¡−šl p¡q¡−kÉ ®h¡−l¡ d¡−el ®p−Ql f¡¢el BhnÉLa¡ 
(AdÑ j¡¢pL) ¢eZÑu Ll¦ez 
Q¡l¡ hf−el a¡¢lM x 1 m¡ ®ghÐ¦u¡¢l 
LaÑ−el a¡¢lM  x 30 ®n S¤e 
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®Sm¡   x  Y¡L¡ 
j¡¢Vl ®nÊ¢Z  x  Hy−Vm -®c¡Ay¡n (Clay-loam) 
 
 
 

mvigg© t j¡¢Vl ®nÐ¢Z, n−pÉl hfe J LaÑ−el a¡¢lM ab¡ hdÑe L¡m, S¡e¡ b¡L−m ¢h¢iæ 
p¡l¢Z ®b−L fÐ−u¡Se£u abÉ¡¢c ¢e−u ®p−Ql f¡¢el BhnÉLa¡ ¢eZÑu Ll¡ k¡uz  
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cv‡VvËi g j¨vqb 3.4 
 

mwVK DË‡ii cv‡k wUK wPý (√) w`b|  
 

1z a§mÉ h¡Öf£u fÐ−üc−el p‘¡u E−õ¢Ma O¡−pl EµQa¡ ®L¡eÚ¢V? 
 L) 6 - 15 ®p. ¢j. 
 M) 8 - 18 ®p. ¢j. 
 N) 8 - 15 ®p. ¢j. 
 O) 10 - 15 ®p. ¢j. 
 
2z SIR  Hl öÜ pj£LlZ ®L¡eÚ¢V? 
 L) SIR = GIR x EC  
 M) SIR = GIR / EC  
 N) SIR = NIR x EC  
 O) SIR = NIR / EC  
 
3z ETo Hl CE¢eV ®L¡eÚ¢V? 
 (L)  ¢j¢j./¢ce 
 (M) ¢j¢j./O¾V¡ 
 (N) ¢j¢j./®p−Lä 
 (O)  ¢j¢j./j¡p 
 

4z k b¨¯’vb c iY Ki€b| 

 L) h¡Öf£u fÐ−üce q−µR -------- J ---    Hl -----  
 M) j¡¢Vl AiÉ¿¹−l Ni£l ---------- ®L j¡−W f¡¢el AfQu h−mz 
 N) NIR = ETC - ER, ------------- 
 

 

 

 

 

�
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cvV 3.5 avb, Mg I mewR dm‡j cvwb e¨eˉ’vcbv 
 

G cvV †k‡l Avcwb − 
 

� d¡e Q¡−o f¡¢e hÉhÙÛ¡fe¡ pÇf−LÑ hm−a J ¢mM−a f¡l−hez 
� ph¢Sl pw‘¡ hm−a J ¢mM−a f¡l−hez 
� ¢h¢iæ ph¢S Q¡−ol SeÉ ®p−Ql pju J f¢lj¡Z hm−a J ¢mM−a f¡l−hez 

 
npÉ ®r−œ f¡¢el hÉhÙÛ¡fe¡ hm−a Efk¤š² pj−u p¢WL f¢lj¡Z ®pQ fÐc¡e J fÐ−u¡S−el 
A¢a¢lš² f¡¢el ¢e×L¡ne−L ®h¡T¡uz ®p−Ql AfQu ®l¡d J fÐ¡fÉ f¡¢el  f§ZÑ hÉhq¡−ll SeÉ 
p¤ù¤ f¡¢e hÉhÙÛ¡fe¡ AaÉ¿¹ …l¦aÅf§ZÑz 

 

avb Pv‡l cvwb e¨eˉ’vcbv 
Bhq¡Ju¡ J p¡j¢NËL S£he L¡−ml (Total growing period) ¢i¢š−a ¢h¢iæ dl−Zl d¡−el 
h¡Öf£u fÐ−üc−el SeÉ 450 - 750 ¢j. ¢j. f¡¢el fÐ−u¡Sez pjNË S£he hÉ¡¢f LMe ¢L 
f¢lj¡Z ®pQ fÐc¡e Ll−a q−h a¡l ¢q−p−h fÜ¢a f¡W 3.4 H hZÑe¡ Ll¡ q−u−Rz Q¡l¡−l¡f−el 
f§−hÑ ®p−Ql S¢j fÐÙ¹¤a Ll¡l SeÉ 100- 200 ¢j. ¢j. LM−e¡ LM−e¡ 300 ¢j. fkÑ¿¹ ®p−Ql 
f¡¢el fÐ−u¡Se quz d¡−el S¢j−a ph pju Ni£l f¡¢e d−l l¡M¡l fÐ−u¡Se ®eCz Q¡l¡ 
®l¡f−el fl Hje f¡¢e l¡M−a q−h ®ke Q¡l¡ a¢m−u h¡ ö¢L−u e¡ k¡uz ®l¡f−el pju ®b−L 
L¡CQ ®b¡l Bp¡ fkÑ¿¹ S¢j−a ¢Rf¢R−f f¡¢e l¡M¡ ®k−a f¡−l, H−a f¡¢el AfQu L−jz d¡e 
N¡−R kMe L¤¢n R¡s¡ ®no qu h¡ L¡CQ ®b¡s Bp¡ öl¦ L−l aMe f¡¢el f¢lj¡Z hª¢Ü Ll−a 
quz d¡−el Rs¡u Q¡m nš² qJu¡ öl¦ q−mC S¢j ®b−L f¡¢e p¢s−u ¢c−a quz p¡d¡lZa 
®h¢pe fÜ¢a−a d¡e ®M−a ®pQ fÐc¡e Ll¡ quz ¢Qœ 3..11 H d¡e Q¡−o ®p−Ql f¢lj¡Z ®cM¡−e¡ 
q®u−Rz 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

¢Qœ 3.11 x d¡e Q¡−o ®p−Ql f¢lj¡Z 
(p§œ x Doorenbos & others 1979) 

 

Mg Pv‡l cvwb e¨eˉ’vcbv 
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N−jl h¡Öf£u fÐ−üc−el SeÉ 450-650 ¢j. ¢j. f¡¢el fÐ−u¡Sez a−h HV¡ Bhq¡Ju¡ J pjNË 
S£he L¡−ml Jfl ¢eiÑl L−lz pjNË S£hehÉ¡f£ LMe L£ f¢lj¡Z ®pQ fÐc¡e Ll−a q−h a¡l 
¢q−ph fÜ¢a f¡W 3.4 H ®cu¡ q−u−Rz 
 

N¡−Rl ¢nL−sl hdÑ−el SeÉ h£S hf−el f§−hÑ Abh¡ h£S hf−el AhÉh¢qa f−l ®pQ ¢c−u 
jª¢šL¡−L plp AhÙÛ¡u (Field capacity) Be¡ fÐ−u¡Sez N−jl S¢j−a 4-6 h¡l ®pQ ®cu¡l 
fÐ−u¡Se quz hf−el 20-25 ¢ce f−l AbÑ¡v Crown root initiation Hl pj−u fÐbj ®pQ 
¢c−a quz flha£Ñ ®pQpj§q Late tillering, late jointing, flowering, milk and dough 
Hl pj−u ¢c−a quz k¢c ®p−Ql f¡¢el fÐ¡fÉa¡ p£¢ja qu a¡q−m ¢e−jÀ h¢ZÑa i¡−h ®pQ fÐc¡e 
Ll¡ ®k−a f¡−l (BC ¢p H Bl 1992)z 
 

f¡¢el fÐ¡fÉa¡l f¢lj¡Z ®p−Ql pju/N¡−Rl AhÙÛ¡ 

HLh¡l ®p−Ql f¡¢e Crown root initiation 
c¤C h¡l ®p−Ql f¡¢e Crown root initiation J flowering 
¢aeh¡l ®p−Ql f¡¢e Crown root initiation, flowering Hhw  milk 

 
Nj Q¡−o p¡d¡lZa i§f¢lÙÛ fÜ¢a−a (−kje g¡−l¡, hXÑ¡l Hhw ®h¢pe) ®pQ Ll¡ quz a−h 
AhÙÛ¡l ®fÐ¢r−a ¢ØfÐwLm¡l fÜ¢aJ hÉhq©a quz 

 

mewR Pv‡l cvwb e¨eˉ’vcbv 
p¡d¡lZi¡−h n¡L ph¢Sl (Vegetable) pw‘¡ q−m¡ ®k ""n¡Lph¢S fÐd¡ea …mÈS¡a£u N¡R 
Hhw H−cl A‰S Abh¡ f¤el¦vf¡c£ (Reproductive) Awn Ly¡Q¡ Abh¡ l¡æ¡ L−l M¡Ju¡ quz 
(nlg¤¢Ÿe J AeÉ¡eÉ 1985) 
 

h¡wm¡−c−n Evf¡¢ca ¢h¢iæ ph¢S−L Evf¡c−el Ga¤l ¢i¢a−a i¡N Ll¡ k¡u (Bqjc 
1995), kb¡ x 

1z  Lwic mewR 

• NË£oÈL¡m£e ph¢S ®kje E−µR, fVm, ®Yysn, np¡, ¢j¢øL¤js¡  CaÉ¡¢cz H−cl 
h£S p¡d¡lZa ®ghÐ¦u¡¢l -j¡QÑ j¡−p hfe Ll¡ quz 

• hoÑ¡L¡m£e ph¢S, ®kje Q¡mL¤js¡, Llm¡, L¡Llm, ¢T‰¡, d¤¾c¤m, ¢Q¢Q‰¡, f¤C 
CaÉ¡¢cz H−cl h£S p¡d¡lZa H¢fÐm J ®j j¡−p hfe Ll¡ quz 

 

2z l¢h Abh¡ n£aL¡m£e ph¢S ®kje, g¤mL¢f, hy¡d¡ L¢f, V−j−V¡, n¡mNj, N¡Sl, h£V, 
JmL¢f ¢hV, ®mV¤p, Bm¤, p£j, jVl, f¡mwn¡L CaÉ¡¢cz H−cl h£S p¡d¡lZa 
A−ƒ¡hl - e−ið−l hfe Ll¡ quz 

 

3z AeÉ¡eÉ ph¢S ®h…e, j¡eLQ¤, Jm LQ¤, f’j¤M£ LQ¤, X¡V¡, p¢Se¡ CaÉ¡¢c H 
®nÐ¢Zi¤š²z H−cl ®L¡e ®L¡eV¡ p¡l¡ hvplC S−¾jz a¡R¡s¡ Ly¡QLm¡, Hhw Ly¡Q¡ 
®f−fJ ph¢S l©−f NZÉ quz 

 

p¡d¡lZa ph¢Spj§q jª¢šL¡ lp V¡−el fÐ¢a AaÉ¿¹ pw−hcen£mz ph¢S S¢j−a 2/3 ¢c−el 
®h¢n f¡¢e S−j b¡L¡J h¡“e£u euz ph¢S gp−ml SeÉ 200 - 400 ¢j. ¢j. f¡¢el fÐ−u¡Sez 
N¡R J j¡¢Vl AhÙÛ¡ ®c−M ®p−Ql hÉhÙÛ¡ Ll¡ q−u b¡−Lz j¡¢V−a fÐ−u¡S−el a¤me¡u Lj f¡¢e 
b¡L−m N¡−Rl °c¢qL hª¢Ü L−j B−p; f¡a¡l lw hc−m ®k−a f¡−l, N¡R ®e¢a−u f−sz j¡¢V 
öLe¡ J q¡mL¡ lw d¡lZ L−lz f¡W 3.3 H h¢ZÑa Ae¤ih fÜ¢a Ae¤plZ L−l ®p−Ql pju J 
f¢lj¡Z ¢edÑ¡lZ Ll¡ k¡uz H R¡s¡J f¡W 3.4 H h¢ZÑa fÜ¢a−a ®p−Ql pju J f¢lj¡Z ¢q−ph 
Ll¡ k¡uz 
 

ph¢S S¢j−a 2/3 ¢c−el 
®h¢n f¡¢e S−j b¡L¡J 
h¡“e£u euz 

N−jl S¢j−a h£S hf−el f§−hÑ 
Abh¡ h£S hf−el AhÉh¢qa 
f−l ®pQ ¢c−u jª¢šL¡−L plp 
AhÙÛ¡u Be¡ fÐ−u¡Sez 
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j¡¢Vl fÐL¡l ®i−cl ¢i¢š−a L−uL¢V ph¢S kb¡ hy¡d¡L¢f J g¤mL¢f, ®h…e, j§m¡, V−j−V¡, 
Bm¤, ®fu¡S J lp¤e gp−ml SeÉ ®p−Ql pju J f¢lj¡Z p¡l¢Z 3.7 q−a 3.12 H ®cu¡ 
q−m¡z h¡wm¡−cn Lª¢o N−hoZ¡ Ce¢ø¢VEV p¤f¡¢lnLªa (Recommended) HC p¡l¢Zpj§q hÉhq¡l 
L−lJ ®pQ ®cu¡ k¡uz 
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mviwY 3.7 t h¡yd¡ L¢f J g¤mL¢f Q¡−o ¢h¢iæ fÐL¡−ll j¡¢Vl SeÉ ®p−Ql pj−ul hÉhd¡e Hhw 
fÐ¢a ®p−Q f¡¢el f¢lj¡Z 

j¡¢Vl 
h¤eV 

Q¡l¡ m¡N¡−e¡l fl ®b−L ¢c−el pwMÉ¡ 
0-03 ¢ce 31-61 ¢ce 61 ¢c−el Ef−l 

La¢ce fl 
fl (¢ce) 

f¡¢el f¢lj¡Z 
(¢jx ¢jx) 

La¢ce fl 
fl (¢ce) 

f¡¢el f¢lj¡Z 
(¢jx ¢jx) 

La¢ce fl 
fl (¢ce) 

f¡¢el f¢lj¡Z 
(¢jx ¢jx) 

q¡mL¡ 2-3 10-20 2-3 15-25 3-4 20-30 
jdÉj 3-4 15-25 4-5 25-35 5-6 30-40 
i¡l£ 4-5 20-30 5-6 30-40 7-8 40-45 

 

mviwY 3.8 t ®h…e Q¡−o ¢h¢iæ fÐL¡−ll j¡¢Vl SeÉ ®p−Ql pj−ul hÉhd¡e Hhw fÐ¢a ®p−Q f¡¢el 
f¢lj¡Z 

j¡¢Vl 
h¤eV 

Q¡l¡ m¡N¡−e¡l fl ®b−L ¢c−el pwMÉ¡ 
0-30 ¢ce 31-60 ¢ce 61-90 ¢c−el Ef−l 

La¢ce fl 
fl (¢ce) 

f¡¢el 
f¢lj¡Z 
(¢jx ¢jx) 

La¢ce fl 
fl (¢ce) 

f¡¢el 
f¢lj¡Z 
(¢jx ¢jx) 

La¢ce fl 
fl (¢ce) 

f¡¢el f¢lj¡Z (¢jx 
¢jx) 

q¡mL¡ 4-5 16-25 6-7 40-46 8-9 5-60 
jdÉj 5-6 22-40 7-8 40-50 9-11 60-70 
i¡l£ 6-8 25-50 9-11 60-70 12-15 70-85 

 

mviwY 3.9 t j§m¡ Q¡−o ¢h¢iæ fÐL¡−ll j¡¢Vl SeÉ ®p−Ql pj−ul hÉhd¡e Hhw ®pQ-fÐ¢a f¡¢el 
f¢lj¡Z 

j¡¢Vl    
h¤eV 

Q¡l¡ m¡N¡−e¡l fl ®b−L ¢c−el pwMÉ¡ 
0-20 ¢ce 21-40 ¢ce 41-60 ¢c−el Ef−l 

La¢ce fl fl 
(¢ce) 

f¡¢el f¢lj¡Z 
(¢jx ¢jx) 

La¢ce fl fl 
(¢ce) 

f¡¢el f¢lj¡Z 
(¢jx ¢jx) 

La¢ce fl fl 
(¢ce) 

f¡¢el f¢lj¡Z  
(¢jx ¢jx) 

q¡mL¡ 3-5 15-25 4-5 25-35 4-5 25-35 
jdÉj 4-5 20-30 5-6 30-40 6-7 40-50 
i¡l£ 5-6 20-30 6-7 40-50 8-9 50-60 

 

mviwY 3.10 t V−j−V¡ Q¡−o ¢h¢iæ fÐL¡−ll j¡¢Vl SeÉ ®p−Ql pj−ul hÉhd¡e Hhw ®pQ-fÐ¢a 
f¡¢el f¢lj¡Z 

j¡¢Vl 
h¤eV 

Q¡l¡ m¡N¡−e¡l fl ®b−L ¢c−el pwMÉ¡ 
0-30 ¢ce 31-60 ¢ce 61-90 ¢c−el Ef−l 91 ¢c−el Ef−l 

La¢ce 
fl fl 
(¢ce) 

f¡¢el 
f¢lj¡Z 
(¢jx ¢jx) 

La¢ce 
fl fl 
(¢ce) 

f¡¢el 
f¢lj¡Z 
(¢jx ¢jx) 

La¢ce 
fl fl 
(¢ce) 

f¡¢el 
f¢lj¡Z 
(¢jx¢jx) 

La¢ce 
fl fl 
(¢ce) 

f¡¢el 
f¢lj¡Z 
(¢jx¢jx) 

q¡mL¡ 3-4 15-25 4-5 25-35 5-6 35-40 6-7 30-40 
jdÉj 4-5 20-25 6-7 35-40 6-8 35-50 8-9 35-50 
i¡l£ 5-6 20-30 7-8 40-50 9-10 50-60 11-13 50-60 

 

mviwY 3.11 t Bm¤ Q¡−o ¢h¢iæ fÐL¡−ll j¡¢Vl SeÉ ®p−Ql pj−ul hÉhd¡e Hhw ®pQ-fÐ¢a f¡¢el 
f¢lj¡Z 

j¡¢Vl h¤eV 

−h¡e¡l fl ®b−L ¢c−el pwMÉ¡ 
0-30 ¢ce 31-60 ¢ce 61-90 ¢c−el Ef−l 

La¢ce fl fl 
(¢ce) 

f¡¢el f¢lj¡Z 
(¢jx ¢jx) 

La¢ce fl fl 
(¢ce) 

f¡¢el f¢lj¡Z  
(¢jx ¢jx) 

La¢ce fl fl 
(¢ce) 

f¡¢el f¢lj¡Z 
(¢jx ¢jx) 
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q¡mL¡ 3-4 15-30 4-5 30-40 7-8 35-40 
jdÉj 4-6 25-40 6-8 45-60 9-10 50-60 
i¡l£ 5-7 30-40 7-9 50-65 10-12 50-65 

mviwY 3.12 t ®fyu¡S J lp¤e Q¡−o ¢h¢iæ fÐL¡−ll j¡¢Vl SeÉ ®p−Ql pj−ul hÉhd¡e Hhw ®pQ-
fÐ¢a f¡¢el f¢lj¡Z 

j¡¢Vl 
h¤eV 

Q¡l¡ m¡N¡−e¡l fl ®b−L ¢c−el pwMÉ¡ 
0-30 ¢ce 31-60 ¢ce 61 ¢c−el Ef−l 

La¢ce fl 
fl (¢ce) 

f¡¢el f¢lj¡Z 
(¢jx ¢jx) 

La¢ce fl 
fl (¢ce) 

f¡¢el f¢lj¡Z 
(¢jx ¢jx) 

La¢ce fl 
fl (¢ce) 

f¡¢el f¢lj¡Z 
(¢jx ¢jx) 

q¡mL¡ 3-4 15-20 5-6 30-40 8-10 35-45 
jdÉj 4-6 20-35 7-9 45-55 10-12 45-60 
i¡l£ 5-7 20-30 9-11 55-60 12-15 50-60 

  
(p§œ x p¡l¢Z 3.7 q−a 3.12 Hl SeÉ h¡wm¡−cn Lª¢o N−hoZ¡ Ce¢ø¢VEV, 1991) 

 

mvigg© t npÉ−r−œ f¡¢e hÉhÙÛ¡fe¡ hm−a ®pQ J ¢e×L¡ne Eiu−LC ®h¡T¡uz ®p−Ql AfQu 
®l¡d J f¡¢el f§ZÑ hÉhq¡l ¢e¢ÕQa Ll¡l SeÉ p¤ù¤ f¡¢e hÉhÙÛ¡fe¡ AaÉ¿¹ …l¦aÅf§ZÑz d¡−el 
S¢j−a ph pju f¡¢e d−l l¡M¡l fÐ−u¡Se ®eCz d¡−el J N−jl pjNË S£hehÉ¡f£ LMe LaV¤L¤ 
f¡¢e clL¡l Hhw LMe S¢j ö×L l¡M¡ clL¡l a¡ ¢edÑ¡¢la fÜ¢a−a ¢q−ph L−l ®hl Ll¡ k¡u 
H R¡s¡J d¡e J N−jl SeÉ ¢h¢iæ Hm¡L¡ ¢i¢šL ®pQ ¢n¢XE¢mw hÉhq¡l L−l ®pQ fÐc¡e Ll¡ 
k¡uz ph¢S gpm jª¢šL¡ lp V¡−el fÐ¢a AaÉ¿¹ pw−hcen£mz h¡wm¡−c−n Evf¡¢ca ¢h¢iæ 
ph¢Sl SeÉ h¡wm¡−cn Lª¢o N−hoZ¡ Ce¢ø¢VE−Vl p¤f¡¢lnLªa j¡œ¡u ®pQ fÐc¡e Ll¡ k¡uz 
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cv‡VvËi g�j¨vqb 3.5 
 

mwVK DË‡ii cv‡k wUK wPý (√) w`b|  
 

1z d¡−el Q¡l¡ ®l¡f−el pju ®b−L L¡CQ ®b¡s Bp¡ fkÑ¿¹ S¢j−a L£ lLj f¡¢e l¡M¡ 
clL¡l? 

 L) ®h¢n 
 M) jdÉj 
 N) ¢Rf¢R−f 
 
2z N−jl S¢j−a LMe ®pQ ¢c−a qu? 
 L) ®b¡s Bp¡l pju 
 M) Nj f¡L¡l pju 
 N) hf−el 30-40 ¢ce f−l 
 
3z ®L¡eÚ¢V M¢lf ph¢S eu? 
 L) E−µR 
 M) L¡Llm 
 N) N¡Sl 
 

4z k b¨¯’vb c iY Ki€b| 

 L) d¡e N¡−R kMe L¡CQ ®b¡s Bp¡ öl¦ L−l aMe f¡¢el f¢lj¡Z ---- Ll−a 
quz 

 M) n¡L-ph¢S fÐd¡ea ------ S¡a£u N¡Rz 

�
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P‚ovš   g j¨vqb - BDwbU 3 

 

msw¶ß I iPbvg jK cÖkœvejx 
 

1z I¢aqÉNa ®pQ fÜ¢a hm−a L£ ®h¡T¡u? 
2z ®c¡−el hZÑe¡ ¢cez 
3z Ni£l emL§−fl hZÑe¡ ¢cez 
4z ®p−Ql fÜ¢a ¢ehÑ¡Qe L£ L£ Ef¡c¡−el Jfl ¢eiÑln£m? 
5z Bd¤¢eL ®pQ fÜ¢a−L Lu i¡−N i¡N Ll¡ k¡u J L£ L£? ¢h¢iæ Ef-i¡N pj§q pq 

¢mM¤ez 
6z p¢WL pj−u ®p−Ql f¡¢e fÐc¡−el m−r …l¦aÅf§ZÑ ¢h−hQÉ ¢houpj§q L£ L£? 
7z E¢á−cl rl¡ pqe£ua¡ hm−a L£ ®h¡T¡u? 
8z Ae¤ih fÜ¢al j¡dÉ−j ®p−Ql pju ¢Li¡−h ¢edÑ¡lZ Ll¡ k¡u? 
9z E¢á−cl AhÙÛ¡ fkÑ−hrZ L−l ¢Li¡−h ®p−Ql pju ¢edÑ¡lZ Ll¡ k¡u? 
10z a§mÉ npÉ h¡Öf£u fÐ−üce J npÉ h¡Öf£u fÐ−üce hm−a L£ ®h¡T¡u? 
11z n−pÉl f¡¢el BhnÉLa¡l pw‘¡ ¢mM¤ez 
12z ®p−Ql f¡¢el BhnÉLa¡l ¢q−ph Hl fÜ¢al d¡f…−m¡ ¢mM¤ez 
13z npÉ ®r−a f¡¢e hÉhÙÛ¡fe¡ hm−a L£ ®h¡T¡u? 
14z d¡e Q¡−ol SeÉ S¢j−a LMe L£ f¢lj¡Z f¡¢e l¡M¡ fÐ−u¡Se? 
15z ph¢S Q¡−o f¡¢e hÉhÙÛ¡fe¡l fÐ−u¡Se£ua¡ L£? 

 
 

DËigvjv - BDwbU 3 
 

cvV 3.1 
1z O 2z M 3z M 4z L 
 

cvV 3.2 
1z O 2z M 3z L  
4z Lz  i§-f¢lÙÛ,  i§jdÉÙÛ,  ¢ØfÐwLm¡l, ¢VÊLm M z npÉ  p¡¢sl 
5z Lz  ¢jbÉ¡ Mz  paÉ Nz  paÉ  Oz  ¢jbÉ¡ Pz  ¢jbÉ¡ 
 

cvV 3.3 
1z M 2z N 3z L 4z N 
5z Lz  jª¢šL¡,  E¢ác,  Bhq¡Ju¡,  ®pQ hÉhÙÛ¡fe¡ Mz  A¢dL ö×La¡ 
 

cvV 3.4 
1z N 2z M 3z L 
4z Lz  h¡Öf£ihe    fÐ−üce    ®k¡Ngm   Mz  Ae¤pËhZ    Nz ¢j.¢j./¢ce 
 

cvV 3.5 
1z N 2z L 3z N 
4z L hª¢Ü M …mÈ 
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