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(Water wheel), G5 (Mhote), =51 (Pichottah), F*/1 (Pully) Zormi
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owV 3.2 tmiPi AvaywbK cxwZmg n

G cwV thtl Avewb —

u S G e TS [ AT AN TS ¢ TS AR

| fifen o6 Tgeiifs @eErs *fE pifeto I 92/ T4 27 CISER 9 €
THIElfere! A6 FAD AR

u S pifers e Al ¢ Ferper o TS ARE|

u CTHA e “Mafon [ore o ¢ 1 #AmeE

| Cba ffen Sy sl e F6s AR

YT O “Eore Ao AfgT e a9eE @ [fen @@ Aol g3 f[fen
R A SR (Hydraulic structures) (@ &S, A, G5 6 2971W)
sl = fa@m TS TAIE o6 e w9 21 AFA SIS oo wAergsl @9 #Ar
ST woT SETS|

cva

o6 N ffen w@rw =fevfere v I@2@ T 20 @ 3 CTDReeaE 2
(Centrifugal pump), BREAEH “r= (Turbine pump), FRNRPRE GRAEA A
(Submersible turbine pump) 2i*le i (Propellor pump), f@@ @ #
(Mixed flow pump) 97|

kw3 PywjZ cviy
A JEE IRES OB 7S @eEms *ife pifTs «r7 J927 F4 o OF
el a2

. @ &1 i1 (Low lift pump, LLP) ¢ @& @&l {71 2052 @3 fereet bifere
@5 GfGRFeaE (Centrifugal) “ria.c FGR @3 I3 /ool @& A
TG @1 91 71 I92S 23| @Fh Yo folbl) CET ol Toa @& da
" M@ v @ GRS C6 eme T4 A- (49 71 8, Ssbv)l

sfof Tl (Deep tube well) ¢ STR T @@l QOB A Treem T4

20 Se-3¢ SHHfE (H.P.) 7@ 5" “r=i (Turbine pump) ¢S

AL 231 @7 T (iR =6 (Pumping lift) 202 20 FHRI @3 vo

TG/ GTTFS =F3T0] ST “fef Tergl W 28 (8 Ghits G @M= = A

(@3 71 ¢ S5bv)

. wPro el (Shallow tube well) ¢ SPfol @? ARTS 8o-vo fiig
TS 2 A CIBRAGSIE #M J92[ FE@ goieg i Trerm w2
@3 JH(fGE AT (@T (Suction head) 202 4 g1 @b s8 fig/13 ol
TR SR et M@ ¢ @ TR e T AR (9 8 saby)l

° fooii6 =T ¢l (Deepset shallow tube-well) 8 >TARe® CRCTE|
TAECE ETSRFEaE A=l s-x B3 /9" oS (Pit) I T4 2 0o
TG A A (Suction limit) So F3 #R® ICCAl A

. Foeae werel w@ el (Modified shallow tube-well) 8 FRR® =erom

TR APT MWETS  seo GG GO MFG  biFARA  (Turbine) 1@l
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o B, PrRikTe

TmP cxwZ 1 ¢'eveby

(ARG ARRDRA 2i (Electrical submersible pump) I<2R T 23
(@5e Sabv)l

gvbyl PvwjZ mP h¥ cvwZ

TN TS FET AT AT/ A 97 ol W @@ 2@

o T @ pifer® wereR T@ el (3R¥) (Mannually operated shallow tube-
well for irrigation, MOSTI) ¢ @2 wsfel @@ frrbe @T (Lifting
head) w90 fil 2 v 3 32 Tr@ER 0l o.vo o/ G - S0 fo/ @1
e 27

o @ =™ (BRRI pump) 3 & =™ ==l w-=f8 i A1 <1 a7 @ @
A TCERIETE THO © M8 99 T 2D (Al

. Grwet =1 (Tridel pump) ¢ Troar A oISy #AfF TrerEE oo [eE
TR O@ @ @R P @0 i wEE TR sekel ¢ o
W RS A @ AT A A bl w4 0w

. @& 27 (Rower pump) 3 @R 2IC™F 7 Trerm #sl froa A=[
(B0 3 O T¥ BIFTS TS (G (@)

AvaywbK 1mP cxwZ
CTHA afe =Hiba [fen THmEe e7F o @ a9l -

. SeollalF (Topography);

. e A

° =77,

. #fE TS 8 iAol
. afogy ¢ A 2|

SYfFTE G w8 ©ftel @S Fl AR - [l
. 9-“Af% (Surface)

° ©-34738 (Sub-surface)
° e (Sprinkler)
. oot a1 Goa (Drip or Trickle)

K) fewi” TmP cxwZ (Surface irrigation system)

q sfmors A TP afits @ 21 ¢ opa i wf| U9 e e[ifes =
i sEE @1 g HAf e difte s =2 o ek Fage Fam o ek
A el (Smoothening) @3 #ita @fC® IO (Border), A (Furrows),
@A (Corrugation) o7 (off 1 271 TR O “&iowE ke o o
el ¢4l -

Y) wfRfgs 7" “@fs (Uncontrolled flooding)
) g e “@fo (Controlled flooding)

F) TR 87 (Border strip)

) ®<F 2”9 (Check flooding)

Q) @P= (Basin)

) FIE AwS
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F) Tl (Furrow)
) FEIe™= (Corrogation)

Awbqw¥ Z c-veb cxwZ (Uncontrolled flooding)

T AI AR @CF AN @ TN GE @2« ©EF (Embankment or dike) =i9d
S TN AfoTHTel 2O SRS (Al % O OF SFEe Ak Sats
@I SO T 25 ARSI G AR #fhedl T G @ oo 9RE w6 =
(@ w.¢c @)

@ ©.¢ ¢ ATFS 2RV @
74 ¢ Sharma, 1984

whqw¥ Z c-veb cxwZ (Controlled flooding)

eWOviwézc cxwZ (Border strip)

Q FERSS TNF SEFLE 4G A Sel (Strip) [TOE T4 T 93 TUE| MRS
vo-20 filg 2% ¢ Yoo- 8oo FbH &T¥ =W @I 4T AF O 4T Iy A4 A
Tizw (Dike) @l fafbes @ =3 AR Al @ A 92 4 TR (Strips)
AR T T T WE M o[iTe e o TR WEE Shiae e @l
Afofl 4T el o Eba “ifH (@l 221 1K 46 JfEFoR G2 wers ¢ ¢l
7w (b ov @A)
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ba wv g TTH B Tafe
74 ¢ Sharma, 1984

1PK c-veb cwZ (Check flooding)

g PARSCS B2 Ty <14 (Levee) @l (1 Qe o GRS @ #f1f o
27| o8 RIS (Permeable) JfEFr® @2 “@mfs @ THE@EN 9 Tole wff
i @A i SepReeR 219 (Infiltration rate) 51 GIRIGIE 4 &S SR gD
a3 A ITE B orafeaz 9 T

+ewmb c-veb cxwZ (Basin flooding)

fg &1 (Dike) @Rl ~AfEES Mo 7205 (Level plot) o #f ¢l 27, 93 &HCS
W@ A AR A @ A DA AR B G @ Tme Iel e 231 9 2ule
el 9 5@ (Orchard) @ “W&fs [esm To@sh @b @PeE Sesm 5 @F ¢
9 @ ol o6 (=3 (a w.a @)

@ w.q 3 @PW 2R “Tafs
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719 s Varshney & others, 1983

dviiv owZ (Furrow)
FEN AaS W q@Ta q T € R

dvitiv
FE ~rafers =57 Afeq (Crop row) TS FIE@ (@6 A6 (5 i SaaE w41
2| A W AR AR WA 9 (Contour) SIXEl GRE Bl (Slope) S
T4 2 @ T 2PN IREES@ 5E T4 28 O & 9 Tt [eE T (ba

Ob (Y|

b o ¢ A *afs
719 ¢ Sharma, 1984

KtiviMkb (Corrogation)

aft TE@ afoaz @3 RS (Modified) S<EI @ mG&fors A @6 e
(Corrogation) (Rl 28 @3 92 A TR [I T i Fa 221 2 93 T@m
fooq e 2[ifEs 29«9 p2E M2 A SRS GHIFIES G 2 |

L) fga” tmP cxwZ (Sub-surface irrigation system)

9 ARSS Al A LA AR A G A O (] 2= @ RS A
sited Y SteEe 9 srafore A REER. T @ SR @ el 9-SIeTeE
g 9T Flaw i el (off T4 2 @A @F SR A Al kR T
A

M) w¥sKjvi (Sprinkler)

Q@ “@fors i 727 ¢ FeeFeE dea (Sprinkler nozzle) @3 SIS AT B U@
oE B @R ol A Tog WS Yl @ A o K A e € YT ag
T
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Ba on t FRRIR 7@
7@ ¢ Hansen and others, 1979

N) wWec ev wllzKj (Drip or Trickle)
q “&fers (26 APE AT 96 [@Te @Gen (Network) ACT| A= ==l iif

ST oMEd (ISR o™ @6 (3l 21 93 “fafs Te 9 € &l 2TER (Green
house) &= Rr*a T2CaEh|

e w.50 ¢ [T a1 Goe *afe
7@ ¢ Hansen and others, 1979

Abykxgb (Activity) & @717 &R (@ T8 ASseTe 7 ¢ O AFANO IO

" OF G Ol dFe T G2 e Ageifes [fem bR

(Specification) € 7N TEEm IO 6 Ol WAFT WSOIGS T JaF [FATE
PP/
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) CITBRFEAE A1
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) 20 fig
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2l : : : |
<) RGIREICIACIE TS| FALS M TR w9 2
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TmP cxwZ 1 ¢'eveby

owV 3.3 tm4Pi Dchy3 mgq

G oWV thtl Avewb —

u O THTS T e &y S 4@ TS @ i eEres ©f @D
8 TS AR

u Tfera w4l RSl T A TS AR

u CTBE TG ST @ Afesllel b @A ol TS AR

+m+Pi Dchy® mgq
GRS 4 O Mo 2@ 9 T 2 b Mo =@ @ 16 2% ST/ sFwsq|
I T AT HAfel GipR A amieT @ SEeh el [ am e g

*0TA ~{ffela Sl (Crop water requirement)

CTHe AT 21T

e Sece e A dime ol (Water holding capacity)
O Al

Chfis fal o oo Jfew, Tfew (Plant), SR=ied, eipa e T €
A TS TAG ¢ ST 2|

e @R oM [erreiE aml ¢ [esEed ST Gl 202, 0 (Texture),
stelsl (Depth), 73S (Structure), @Aere™l A #a® (Salinity or alkalinity),
JEATS!  (Aeration), =MW (Drainage), A= (Infiltration), SPRA
(Percolation), GAI (Seepage), TT9E Afa oEE srems! (Depth of ground
water table) @32 i «@el o (Water holding capacity) Zonw

Tfen TS Twal S amE ¢ WOTA o9E, Sfemd fAcua (A8 (Rooting
characteristics), 3= TFE [feon «el “fw= <2 (Water use rates for growth
stages), ¥4l 2ol (Drought tolerance), J&FR A Feriom F@e Tema @
qi7l T woag 27 Toym

wRglen TS o W JEemes cfid ¢ Sl (Intensity), GTER
@@= (Solar radiation), W@ (nd1, SE@, @CiEE  Smel (Relative
humidity), arewm™ ifs, T

JABPE @ e 207 GRRE @fsZyss wafs (Farming practice) Twigse
Fal e 7 WA Bl @R Sy, sites @@ (Plant population), TR v,
A FEEE, Wl SR[ IRFNFS g 2orv

Tfewa a1 el We @RIE ey M wwE @ e 5fes A (%) oM
R FAE SEd [eE @IE W 21 Al Sk T (REae @9 e @ §w
F97 e AT A co% IR FEE NG AWM G W T S A T
TRAMGT @ AR AN G CRE OO el 7 e 2 AN co% TGS
G emie (Irrigation at 50% depletion of available moisture)! &M &FF TR
A A% AW FAGCS € TER TAMER Ho 23 Il @ ¢o% IA@Fa ARel
CTHa fTCeER e 7= <4 2@E (Wymore 1986)1

fonfs (erI7iha fefars Gpa o= @ ~Afss o5 a1 @ =2l

) e TEE
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¥)) Tfen T
1) Rl T

g WEKv merwllq cxwZ

9 @S 24T JEFICS A dPiol Tl =2 SN @CF @ T b e
A W AACS 2T @ 92 Al S Afofife e (Representative) 23| SR
“afo @R ffen S a7 a@eE e Jeww A dierel Fewed s @@

1) Abyfe cxwZ (Feel method)
9 *FfOrS PGP wF (A G[ T wE e Al Al A aen w9 2

e 2if el 1 e sAfe el w9E @ @ em ve-soo @1 B I @
SRR Y PER TR TSRS wo-d0% 5 @ W 4w T WG ke w4
| TSI 9T I ST YIS GUl T AAE T ST R S e
SEE M T 0.5 9 28 SEE Geel WE A s TS i fdme i
|

Sl ©.5 ¢ BISF AR JfeF@ A AR 7A€ God T e

@1 @ 57 T9 8o A
o gsd Sbes o
(IR 2 T @q @
GGa T o TE S
FGa s b 2w
TS =

e AoE TF 6T e SR GG B BT TG

IERIE RGO (4= e, o1 el 219fo) (@@ =@ @@ @R 29Re)

476 FASE e =g T Tl JfeF =g T a9l

L) %

0-3¢ 4q T SOTHd (B | 47 6= oS Tea Cpd

JIE FAC0 2 AE TS DA

W-¢o 20eA PR b e | e CTHA | ©F, 2007 PR bI° | Sfo Toa ¢
Vel (&d A @e @E | A9 FAo | e werl &ia = I FACS A
(AR S MY =7 | 7@
@Ol 2@ A

@s-ac o(ed YPR B W@ | 2o e oR | 3ced YUR B e | -2 i ol
& ¢ fFgSl WIE | ¢ e | wer &y, @@ e | eed RISE]
well 9d @q (@ | Beldl 7l (S8 @CUIRCTl | FAce @I
et ol 4 @ T

au- 300 oo YPR BP T | 8¢ e 7R | 20ed YUR B W | 2o oW
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00 > sml W61 2es JoE | ob e 2@ | 2re P b e | e es 5w Al
ol e wIigeT FIF | Al Sfefae Sl | e wer dy, ©F) | 4 W s s
e MG @@ @ | Feew 99w | fom am Ree sl | S @ @
= TS 2@ @ =@ ST Al B F S 2@

2) AvaywbK h§ cvwZ e’envi K+i

(1@ ¢ SEFME SadY )

K) MOvwftgwueK (Gravimetric) g,wEKv bgybv cxwZ

g orafors Tiems Mes e A el FEd w1 2 REnkes e b
AU ST T 7, A €red (Oven) @ NfFE O 7R €T T QAN WFA S
fefers #iiffm ~fwel fdfn w1 221 “’RMS® @ 919 (Bulk density) I92[ w3
SIS (Volume) fofers #ifm wifsie o a1 221 Sfema ¢@for@ #ivl /3@
(Wilting point information) € ¥ 2iiToR @RS *CTR ~fR @ Fee
Tl 2 TR Y weEns el SBR (Field capacity) SRRW @Eo @ SRl
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GEFOF 2FH I

fop stafors  fFrgerera
A e Fef = qm
O SO/ A AN (el
G qEEE 2T
@I I

A FeoroR FRE Ofema
fafen Topet @l AR
[eE Ae SfeRe A
AeEE R 2o 2@

fafon  sififes  srieaet
JA2F FE@ Sfemd W
e s g s
23

TmP cxwZ 1 ¢'eveby

AfE 2iEee SiF2 *oTa O 2i@e-rsl 3 28 (Crop irrigation requirement)
@ JeF @F Y& A (Gravitational water) (IR @ i 72&2 Sl =G
Foid e Fie G wiar A «ifew b qm), @@ e o Jfesis @ sl
Al A 2F SIF 77 w3 (Field capacity) 31

L) tUubwml wglvi (Tensio meter) cxwZ

GAPte SR M@ A@eE TR G (99 @3 ) (Soil moisture tension) S# 23
g3 97 BTFG 2= EIFGARE (Centibar)l RS @ 9= 7 59 8o (A B JNDbA
Gro (Coarse textured) CT6 (AR @G 21 @3 @1 a3 HF I Yo (A N4
T (Medium textured) SIGCD G5 oW TS 23| O F7s WG GAPIe FHIE
[ [ T T3

M) BfjkwUeK t+iwRm+UY e-K (Electric registance block) cxwZ

G @G F vdReeiE e g 2o cfbel @ dawfere @l
fGE ¢ favpie g @7 Sae Tfema ey Swger sfes @omE ™ St 23
Jferr @ferib™ @il A6E 9 T b5 (Calibration chart) @3 Si=IGy
Sfewrg i “fsiel (Soil water content) @I AR ST @EOTE™ ST ©THO(FS
g T T € S b4 (Fine and Medium textured) f@sR @ “w@fs
TR e @@ W63 (Sandy Soil) & @ “&fs TR T fEFE AR Al
Sl (I T CTb 2 T 7@ ©f WdRe w4 am)

N) wbDUzb wglUvi cxwZ (Neutron meter method)

fTeEa B 6 @ed SR (@M (Neutron probe) i ifos ffen srelwrsm
e i@ A Fefa w0 w9 cmfers @ eiEE bIea R [eR f[fve
@ Jfewm HAfem A Fo w1 w2 @ cahere worg e ora e s
e a1 T O@ WO AR A AE 97 JA2E TS 7N W TEE W

Dw™¢' m*wlq cxwZ

Tfema S8l AA@we FEE CHA AEE-Eel @Rl am 7w JfewE AfE e
T AR O O PSR T MCE @S AE, (FF S @F ZEM) 7Sl TR
@S @ @ Bole oEd A= (Growth) T 1 @S 2@ @ Tfem @ Srom
T OTHA SIRFe] (el FE ©@ G2 “f@fod STei a3 @, @ TR Top1sl (9l
(AR @ SeE 9w Sfofie A #oe@ (Water stressed) ™IF@ 23, (a1 alited
YT S T AL AL T I T

Avervlhv marwlq exwZ

g “ffere @Rzl [fen Tore @ IS, ¢a @@= (Solar radiation),
SiPfsEl, SRS Swsl, Ao (Evaporation) 2oii S 23 @3 [few alfdfos
Sl (Mathematical —equation) J92R  FE  Tfemd AT AEWEWR
(Evapotranspiration) #f@siel e 1 =211 qo7i etave, JReIS, SREE™], GEPTR

S 76T 3olivd fefers epd S«naFel @ s Fd@d w4 23
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myigg© t CTHA TR T3 ¢ ~Ifllel e, Tfen ¢ w[zienl @G d@e =
Y EE vators Jfewrg dfm Afd [fen cmfers (3Ur wREes,
AfewGs, Gable [GE, TG @Erio™ 7, Hega fbm) fwe s @m
Jfewrg AfE oA am AwE F99 e Mo @ O @@ w64 A JfewE wAlf
Aol 1 eI Tfewm [fon Topel el omn e il wag Tfema @ e
Tl (7l et Tfer 3@ wio 2@ am wRlenr fifen wanf o ameE fifen
TRRRCER TR G TE ¢ #Afaiel Ffiel Fa1 @)
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cviWEi gyjvab 3.3

mwVK DEFii cvk wUK wPy (V) wb|

Sl

R

Ol

8|

«

Tfema =<l STadiTel I0o ) @RI
) Tfen @ SPEEl T2 FCo Al

<) e @ wAffned Afws A TIRE F9e Tewe fem wie o

o) CTHA &= @ =ifstel #if @@ 23

Bapie fSoR e oS z@e
) AEFA - AFG - G
<) A - AR - (Gl
ah) AEE - TEHE - G

AGF @IS~ FF w(S F 4@ Jew T Tl
) TR 8 ST
) ARG

) TR g

@, 7S Sror® A AF?
F) EFLE @B FF
<) Gabre o

) o ~orE

7) aferlT Jfe

k b=vb e ¥ Ki€b|

T) eiRiiva o R B I GO T J———

TFS Toffe ¢ SAfivE 2Ate|
<) IE IR (ke — AP A
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@ e Sfema (<o)
AT SACEA A

TmEPiexwZmg n

oWV 3.4 1mEPi cowb mwVK cwigvY whi€cY

G vtV 1kl Avewb —

[ ] *] QAOAR AT AL oIS € TS A
] CIHA ~IfFa S*IFS! AT FACS A&
[ ] TR ~IfeE sl ZrR TS AARE|

+m1Pi cvwb Avek’KZv (Irrigation water requirement)
OB A SRFS[ MM efHE FESH @GR RE@ Q4 7l 2=

ev®¥xq cO+*'b (Evapotranspiration)

Tfewa 34 (Growth) @+ @ =ifestiel #ifd @iczre 271 ¢ Tfew 57 (Plant tissue)
NI AZ0/T AT IR JfeFE TR @5l ¢ el oiEyl (Vegetation) 2 Jfrige
27 OfF IPAR SACEWE A (N, SHAy)| I AW R AP T e
ACIMCAT @11 e

Zz km” evixq cO+™'b (Reference crop evapotranspiration), ETo

@F TU g T oY A ele adR fETerd A e @m, Al S
AT GCF A 9T GF8 T (-3¢ @1 F) THO 2o @ el A aeoi-
AFMS 2 OF e *Ph IPAR 2w (ETo) Al (Doorenbos & others 1977)1
ETo i@ =1 @ F79f “M@fs dl 7eiaad SE @ ¢ 7 2@, (Pan
evaporation), @-TFve, @EEEE, ERE, OEET GRS (Modified Penman)
Torn wRRIeTR f[fon i wifes TR @ o I T4 2@ ol F&va w4
o) AR [ @R T ETo 99 M JRM 0.2 @ o7 el (@ [ e
T & yone)l 92 AR @2/ F@ ETo @ S e vl 2

km" ev®xq cO+'b (Crop evapotranspiration), ETc
@I, e Sfema (A7) A AT ATV *PI-JPAE 2Evie |

km*mnM (Crop coefficient), K¢

W O ARV € TR AP AR AR SITSCE <P TR Al S’ Ke =
ETc/ETo ffen =0m@ Ke @9 sI9 AR 09 @@F @ @@~ (7 ofFe o @
SopE)!

ktm'i cvwbi Avek’ KZv (Crop water requirement), CWR

@I T g, JfeTw Al e TISl ;r @ (@ 4hEE mel 2, (17
SRR MR PfRE (SOTE 7jd TRAMER ) *P-ARAR e Ge @ A
AR 2f@E= S =T ~Iifa Sl A ik CWR = ETe
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SRelCE (Deep Percola-
tion) W ~ifFE  S#IE
Rl

TmP cxwZ 1 ¢'eveby

Kvh©Kix e,wécvZ ER

FEFA e 2r /AT 012 TRA A ACTE AR SRS AR e A
QSTES wel (Deep percolation), A M W=F (Surface runoff) € LRGP
(Interception) FEa JB7Iea SwYS 71 FRFA JEACS Al ARl 0.8 @F
Tl @ ~E (7 UES [0 [, seve)l

gV oowbi AcPq (On farm  water loss), P
fba SrorE o SRERecE (Deep percolation) Sty e =#ba acer ffen
e’ SPhAE AR 0.¢ 9 @EET 2ER (7 TS T [ sese))

cvwbi cwienY 1 cO+qvMRWYZ AcPq (Channel loss) / cwienY ‘9Zv, Ec

Af ofeel ¢ gEmeEtte wepaEe HAfE STl FdEE R [KEvar a
“Afgazel wwwl (Conveyance efficiency) f20Ia MR 271 Rl ©.b (& e
wEOR M @@ TR @rs 2iE (7 TR TR osese)

Rwg cO™Z KitYicwwb, L

ARerS /bRl I G AE e oge w9 T ol Age w[E T g
Al 2Ee 271 TW oW @ e TR Al Qi O 2@ 9 9t dfe se e
@) oo Rl R =i~ “fsiel @@ @s #AiE (7 Tfas [ osese)l

+m1Pi cvwbi Avek KZvi cwigvY wbY©q (Irrigation water requirement)

eTE #AiE SEe] e #iifE f[fen seibeE i @ R e e Wi 9T
SEERES Al AfTSe am e @ e A 21 91 e ehd A Sl
RS G TS RS AT AR 2o w1 2=

wnime cxwZ
G TF 72 Sl (A s e @9 ¢ e TR) ol wE e 2lfs eed A

SAHFSR B 9 T AT ATeE 20T
S ETo @3 SW A& 9.8 @&F &)
3 Ke @3 99 A& w90 @& a1

ol Ex 93 S =M 0.8 @& o]

ARfTD @@ T s¢ WEE T o2 ARerS @R E se W@ Siel FE AAfsmea
ST ~fled qE|

8| P 93 W R 0.¢ @F W=
@l L @9 39 S (estimate) Tl
vl E, @3 39 7&fe 0y @F =
q| G e TR 2 Eea #ifFa Sl e T
F) ETc=K¢ ETo Sifs/me
¥)) NIR = ET¢-Er ffs/ma
o) GIR=NIR + P+ L i/
) SIR = GIR/E¢  fSifsr/fs
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a4t ETo = e *P AP 2Eme (Reference crop evapotranspiration)

. R/

K. = =7 7249l (Crop coefficient)

ET, =  *P7 I atzma (Crop evapotranspiration) fil. f3r/fie

NIR = @6 EpA AW SIR=Fel  (Net irrigation requirement)
R/ e

GIR = @6 CHA i@ ==&l (Gross irrigation requirement)
. /M=

SIR = %2 % ~ffFa =i==iwsl (Supply irrigation requirement)
|E A B (e s o e | ) B T B || S B | PR A
@ S @)

Er = SR 3RS (Effective rainfall) 1 /e

p = W IfF =968 (Onfarm water loss) fil. &1/

L = Ol g4ge Sl wAlfF, {Ryme

E. =~ ~ifzzs 7ol (Water conveyance efficiency), %

Rl 0.2 ¢ 91T WP e *Ph qPAR 2tEve, ETo (Rifs/fe)

| @W | TF | @F | A [dRm | @ | g | gl | el | eeb | wE | e | e
e
N JE (99 |ovo [8¢8 [cos @88 [0.59 |ovb |oby [ob8 |ovr [©.2v |2ve
3 JuTl o |ors |@2a [vad |eve [88Y |83 [80n [830 |wou o |2ve
© BGA 20¢ 803 |89 [e»9 |eao [883 |8ar |8ay [8cx |80 [90.8h [2ad
s | g 29¢ |o9» [8bo |€8d |¢o |889 [89v (83> [8% [vas w30 [ev
@ FTEEE [o.5s |88 |eee [va9 |vay [sua |88y [83v |80 [sws [83a |wax
Y GBI A |05 |€88 [vie |voy [883 8wy 8¢ [83r |ora |09y |w.od
a eigsE |2y [0.80 |84y [@vo [eeo |899 [83Y 808 [8oe 082 [:»o |9y
v Ffm7E |29 [0.8% 840 [evd [ebd |8ov [88% [88Y [839 809 [80y |b:
> bUEi v oy |@do [vuy |vwo [8¢8 [820 |85 [883 |l [wse |2eR
so | == Lot |ono |@8s |43y |usa [sue [8.8% |88% [8od [80a [wwe |29
sy | ge e |ord |89 [cos [ceo [oro |ord |ovy [048 |opy |w.8o |av8
33 | TEEEPRE ey [9.8% 884 [e vy |exy |osd [830 [80a [oad |ovs [w.va |2
so | ETAEE |2y |eas 893 |ees |ees [83¢ [s9a [835 |8 |o@s [99e |2vun
58 | amfE |o.es 889 [cao |veov |voe |88 [sce [89a |88 |83¢ [89c [e.v8
se | weefE 208 |09y [89b [eue |eso [888 |89y |83v |80 [ece [vsve |29c
S | PrEn € |ova |84y [svy |8a) [wce oo |wao [©.80 |wes [w.v0 [2ea
sa | e [auwr |ove |84 [eov |@aa [osv [ord |ous [©.as |2ov oy [ewo
S| TREESE |2 [ore [eed |evs |ery |89 [eea [svwo |83¢ 833 [888 [ave
(1@ ¢ fRefEeiel yane)

st w0 ¢ =P wzel, Ke

SO N 3 © 8 14 Y Q v > S0 5
(GlBSIrD
s30 e *B1 3% [ Sso | Svo | svo | soa | Sot | one | obve - - -
so¢ e =m % | sso | Sso | Svo | soe | Soa | voe | ose | owe - -
Seo = *p Y% Y% Y% Y% Y.0@ Y.0@ Y.0@ Y.0@ 0.5C 0.5C -
@l
so¢ e =m 3% | o | sso | sso | ske | s¢e | s8¢ | soo | soo0 - -
Seo = *p Y% Y% Y% Y% PRI PR PR PR Y.00 Y.00 -
Sue e =P 3% | Sso | svo | svo | sae | see | s2e | sa¢ | 2@ | voo | soo
T
soe s *P1 3% [ S0 | Svo | Sso | s2e | osne | one - - - -
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s30 e *B1 % | 8% | 8% | S | s | s | ose | ose -

so¢ e =m1 3% | S0 | sso | sso | s2¢@ | 3¢ | so@ | one | osé -

seo e =P S50 Y50 Y50 Y50 PN PN PXeled PXeled 0.5¢ 0.5¢ -
sue e *B1 5% | %% | w0 | wvo | sae | sae | ot | ot | ot | ose | ose
o

so¢ = *P7 0wt | cae | Sse | sse | sse | s | owo -

s30 e *B1 09 | ovo | Soo | Soe | sse | Sse | o3 | oce

(@ ¢ @ TSR vane)

mviwY 3.5 t Abym2eY nvi (Percolation rate), P

Tl 5

SRl 2[R/

«iBet (Clay) ok
el e (Silty clay) .98
@ @5+ (Sandy clay) vae
el e @i (Silty clay loam) v.ae
«ipet @l (Clay Loam) .00
@@ el @ (Sandy clay loam) XY
Al @l (Silty loam) ©.00
@@ @™ (Sandy loam) 8.00
gl (Loam) t.00
@@ @t (Loamy sand) €90
@@= W (Sand) so.90

(1@ ¢ FeETeR sane)

mviwY 3.6 t cvwh cwienY ‘9 Zv, Ec

G et & fsqze wawol (Efficiency) %
e FIH el 8¢
(Ordinary earthen channel)

fAfege b1 w6l o
(Compacted earth channel)

25 7€ 2EPS w6 90
(Brick lined channel)

FEH AEIS el ae
(Concrete lined channel)

gicgl vo
(Pipe)

(1@ ¢ FeECieR sane)

Abykxib (Activity) & 7 276 GAeq IR @ AT CTEF T STEo)

(S SP1) [ T

B I O s S & R
T Ol s Vo (7 g
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oIl

cereff
ditber -care™ (Clay-loam)

Mg

% %o

mvigg© t S @lfel, =0T T2 ¢ FOER Oiffd S I T, Tl A [fon
Al @F e oA [ Ea e wEel Fefm s @@
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criWEi g fvab 34

mwVK DEii cvtk wUK wPy (V) w'b

Sl

N

Ol

8|

F) - oS @
4)) bo- % O
af) b - S QLW
9) so - e (L

SIR @3 ®g Sl (@F5?
) SIR = GIR x Ec¢
<) SIR = GIR / E¢
2) SIR = NIR x Ec¢
) SIR = NIR / E¢

ET, 99 3T @52
@) /e

(%) farfst /=5

Q) [BIEMeica
() fSifst /s

k b™vb ¢ iY Ki€b|

) Bl i R g— RCJ Vi | —

<) W SremwE Tod

61) NIR = ETC - ER, —————————————
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owV 3.5 avh, Mg 1 mewR dmdj cvwb €'e”vcbv

G oWV thktl Avewb —

[ | 49 B A I8 ToE Foloe € fo1drs Ak
[ TRGE AL IS 8 TS ARE|
] fafen w_fe SIEd & GIHa ST @ AAfasid Fers 8 fo1drs ARE=|

o @@ AR A TS TR W@ T AR 6 eMiE € eEeEE
wfofie i R @RiEE eod SFba @ e by #ffa  2fd IeEe o
Ty #Af B SToTe @i

avb Pvil cvwb €'evebv

wEledt ¢ Al G FER (Total growing period) fefers fifen «w@em «iema
IO AV T 8Go - ko B W AR ewiee We Gike it e
AR G5 2 F0 (A OF BETE 2 A0 0.8 @ I T4 2| HRAIES
& CTHF & 2fS TR G Soo- 200 fil fl FUEAN F4E woo f #d€ (IH7
AT AT T AT TRCS A WE el A 4@ AEE e @31 bRl
@A 21 @3 A FACS @ @GR Sferd Wik A am @FieE T (@
FIE> @ WP oFE e el A q@E @re g, o A SeinE S e
S02 T4 BTl (R A TSR QT WP WF I O Al HAfeel g Fs
2| A=E BUR b S 26 wF FFER G @F A ME W 231 R
@D “Tafors 4 (S 6 2 41 231 Bd w. 3> @ 4+ B Eed AAfse @
TEE

ba 0.5y ¢ 4 S DT el
(7@ ¢ Doorenbos & others 1979)

Mg Pvil cvwb €'¢?veby
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SR @S e e ol
TR [ I SRS
S S A

e whre 0 WeEE
15 M 1 A = |
QT =

TmP cxwZ 1 ¢'eveby

N IR PCEGT Tl 8Go-Yko W, fil. 2Ifd o@E= O bl wRRre @ AW
S e €27 oq @ WY G/ T FE ARSI OB ome T 2@ OF
2 *@fs I ©.8 @ @3 EEI

Sited FECTa 3R o SE iR A SREl e 3 SRR 2@ o
JReieT T S3A (Field capacity) Sl #@IEH| 5IGR GRCS 8-y TR/ (6 (R
ARG 21 IR 20-2¢ WA 7@ =€ Crown root initiation @3 I 28 (6
e 271 “R™S! TR Late tillering, late jointing, flowering, milk and dough
g7 A s =21 M Epe Sl 2lierel Sifre 27 e e A eiE on emE
T @S A (SN2 BT @ =E S55)1

I aArerR s G FRY/AIRd S
GFAE QDT il Crown root initiation
w2 € CHA I Crown root initiation '@ flowering
o=@ e i Crown root initiation, flowering @<¢ milk

S DI MRS g S@ore (@ T, TCF G @) b T = ©E
SIBE (@D FRRFAR Tmoe T 24|

mewR Pvil cvwb e'e”vebv

AHETSIE *IF e (Vegetable) 7wl 2@ @ HIROWG A4S @@roE o2
AR G STwe W/E] 2Rl (Reproductive) SIR¥ Fb1 S=E AR 0 A 2|
(R € S Sab-@)

A TeAfrs ffen TRfeee TeAme wgg fefors eml @ @@ (Snmm
Son), T 3

Sl Lwic mewR
. it e @A T, AbE, Gus, =P, MRl T aeE
e SRers @A -G 0T 374 F9 23
. T[T e, @ blegse], Fel, e, [, e, BT, 52
Tonf amed AE ALETS el @ G ST 99 T4 2

3l [ S@ AT e @, T, Gl N, GG, e, ole, 3,
eal /b, @O, e, AW, WE, AT oM amE e EETS
SERT - FCOHE I7 F4 =

ol S RE @@F, WSy, €6 Fh, AT Iy, Ubl, Mew g9 @
g amE (@FF (@B T AOTE GCW Ol Fhw], <. Hbl
e e W sl =3

AR FACPTR G T EE 2lfo STorg MREeie| THie ahre /o M
@M A S WS AgAE Tl ORG PIER G k0o - 8oo fi R MR elcaEH
e ¢ Wha S[B (d CIbd 98 T4 2@ A S 2ESE Go=r w3 Al
AT SMEF (MieT I T AL ~IS[ T WE @S AE, e @fo@ 2o b
WTA ¢ B W ARe FE AR 0.9 9 ST e G PRl T CHE TR €
sl fdRe =1 AT @ wUle A .8 @ S cmfore CNER R e A TrE
=41 T
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e e orw fofers wEal e 7 quf ¢ o, @, o, SE,
S, (S & T PEE G CIF W 8 Sl Sl 0.9 2O 9053 @ @@
(AN AREAE FR ATl ZRHEE ARTS (Recommended) 92 ARfPTIR a2
F@e G (A
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mviwY 3.7 t Sl € e bl [fen e Siba e G TREE IR G99
Ao EIp = Al

BRI AR #1F @F e e

wif5a 0-09 W ©3-Uy e by MEE TR

T | T 57 | oA sifasel | o o| | offem offase | Fome o" “ffera szl
o= (=) (g f3) o= (=) (g f3) >7 (=) (g T2)

RLETF] -9 Y0-R0 -9 NENG ©-8 20-90

T ©-8 NN 8-« 2E-9¢ -y 9o-80

ol 8-« R0-90 I 9o-80 -t 80-8¢

mviwY 3.8 t @@ B fen aiaE@a a oo Ged TEd e @3e @lfs ¢ #iifa

Tl
BRI AR 21 @CF a2
- 0-9o fie ©S>-Yo e Yy-vo R TAE
ﬁ Fome 77 “fifera Fome 7 “fifera Foma *F | ol e (g
7 () {fstrel & (=) {fstiel 7 () f13)
(g f3) (g T2)
QT 8- NUENY¢e b-9 80-8Y b-5 @-Yo
ST @Y 22-80 Q- 80-(¢o 00 Yo-q0
ot Y-t N RN Yo-90 S3-3¢ Q0-bC

mviwY 3.9 t I I ffen 2w Sba & Eod TEE < @3 ETb-2fe ifa

ifstlel
BRI SR #19 @F e 72|

w54 0-30 W= 35-80 e 85-vo Wa T
I [ o7 o] S o [Fofe s o] A s [Tove o om] s o

@) (13 ) (=) (3 ) (=) (1 )
Bl - SE-2¢ 8- -9 8-¢ -9
ST 8- R0-90 @Y Yo-80 -9 80-(¢o
@ﬁf (@V) R0-90 -9 80-(¢o - Co-Yo

mviwY 310 t GCH! B [fed oFiEa iba e CIpd TEd I @R (T6-2if
e ATl

BRI AR #1F @F W e

- o-90 e 0S-Yo e by-vo MER TR 5> MR Toied
o E oA o7 = sffFel | o | oA 27 = ffzsiel
= )| @ ) | W\ (W) (=) (Fsfsrg)

QeTF] ©-8 SE-2¢ 8- -9 @Y 9e-80 L-q 9o-80

TS 8-¢ 20-3¢ u-q 9-80 Y-t 9-¢o b-d 9-¢o

Kol Y 30-90 Qb 8o-@o 5%  @o-Yo 5559 €o-Yo

mviwY 31 t 7] i ffem eiEe e @ eva e aREE g9 -2 #if

Tl
@R 7 (@F MR R
- T‘ﬁ 0-9o e ©y-vo e Yy-vo MR TAE
) Foud 217 27| “Aifa ~fasiel |Fova #7 #7| A= s | Foma #[ #=[| sifea sffaied
(=) (fig far) (=) (fig farg) (=) (fg farg)
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BETF] ©-8 SE-9o 8- ©o-80 Q- 9E-80
S 8-Y 280 b 8¢-Yo > %0 ¢o-bo
ot €-q 9o-8o S Co-Ye S0-93 Co-be
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