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v- Marginal water use efficiency

oy S s 4) SUlyy (92 52U 58 L ey ol
29l S S o Sl i sl 032 sho (los b 4 e
23lie ggaome jl jlass pa )y (had (355 — pSd ¢ es S8
Olej o S 3 015 0,85 Cghy (slate (SH)b g syl
b ol )3 0395 Cannj Sl (59 b (S Sy g S
Oyl i 3 ol 9,8 Kiss g olS Llgn plail cuslsy b s,
A5 bl 5,Slas ol)l lais 4 5 (65 0jlul Celu FA Csoas
Ol g )3 ol (i (5,5 — e L (V) Jgia
ol 4o gl el oi b a3 Ui las 5, Slee
O S oolo 3y Sas oy s WAL 5 VYVA ola Sl
2B (o> B pdaww) Iy ime gl (o lol calisee (olanjlows
LYAY Ao odgiw)

AU o5 (Y) Jgarme 2,8les g (ET) b 35 — s
bl )b g o)) Slles (g lame wlS g9 pulas (ilie Lolge
O gn ol 52 4 G9b Jelss o5 ppe 3 )b 8 SB
U ET oY ol 90y iSO dbl oS ud) (gl Codgicme
e b3 a8 a5 cplply 239 dnls 63,08 T o ]
gy y) Spgodr ) Y @l Glsdee il et 08
J(Liu et al,2002)> 5
Y=f(ET) ™)

4o ET Lad polie Lolel p (WUE) Ol G pas (590540

P b lde dayasg LS o G ET 4 Y Cond &jao
1S ol AVIHET) o Bpme (s 5050 Jol 2o () el
Iy WUE (555 Ligs g il oo ET yuss a5ly G sl 4 Yy
ol ool Jool b 0 a8 o wSwie ET clyuss aitoly jo
(YIET) ET 4 Y o (S 255 Sl (V) oy 0 Y jisbly
Sogorte Jol e g ol asly yo (ol 1)y Lagie SOl
Sl 5l (Liu at al,2002)cuwl ¥ glawsls ag ,Sily O G yune
olS aJg bl G g3 Ol Bpuan (y90 00 WET &Y Cows &S
Olesly 1y ol Bpae (g550500 G JBlite joboay 5 0 0350

y- Marginal product



YoV sy e Lol eolaswl b Ol B pan (6590 0 (5 wdsate

Jomame 3, Slae mls .08 o g9y (V) S5 50 zydie ¥ dayd
i odlawl EWP s MWUE WUE mlgs s (sly a8 )b

sl i & )gody
Y =-26501+139.97ET-0.102ET? (V)

5,58 ) p)SelS s S ET 5 Y )¢) byl o

9 AWWAAY  =YED- ) ﬁlﬁ Cui s C 9 b.a w‘).w .\A»‘.)L;o )mém
Dilee Lol EWP g MWUE WUE gy isl o —+/)+Y

WUE = +139.97 — 0.102 ET

MWUE = 139.97 — 0,204 ET ()
139.97ET — 0.204ET?

EWP = (%)

—26501 + 139.97ET — 0.102ET*

EWP ol s e (W)U (V) Yolao jloalawl Uy
(V) JS=b > ls g pu—wy ET Jolis oY MWUE WUE
Olje i 583 45ty 4 S ek lad .l o odly L
Wdwy Jlade wSlis A, WUE U cowl pj¥ a8 B0 — e
WUE &Yalse o0 )13 ply b () 2445 (pusd ol duws 51 0lg5 0
(V) JS=is > MWUE 3 WUE bghs 3% J>s) MWUE ,
bl 3390 b (el sy (V9 395 Sy Ll EWP dhslas (¥
DAL ol Gy — yu5us b Blaogl ol 40 a5 L (aC)%°
2 pSe LS YIOA 5o as 365 Hlade Sl 4y WUE (i Ls
bl 0y Sloe JiS s 4y 8l Casd Bun ST, .ol ol LS
ol 2 S el daly s U Jolee a5 54 a0l EWP Wb
2352 —DI20) L il 3y = 55

D9 s EWP lads
ET 5 Y slaodls 4y (% aoles) g3 x> ioxie guiios ol 5o
O3l U Jaame 5y Slas ( izvo £55 opl 53 b 0l yb3ly

WS o Iy ialS bl e (som o)) ) B~y
YoRrpETTeET 5)

sleodly asgacme (g9, jl () Ay slojyial)ly aSul 4 a295 L
0dgdme o ) baid plply Wl o cundt ET 3 Y cloaalis
(7) Ay slsl lp bages slass By oy)b leel Slwlie
&ly (Liuat al, 2002)us xinlgd e D g8 colps sl 3
23l ) g (F) doke gl EWP s MWUE WUE

a

WUE = —+b +cET \4
ET +b+e ( )

MWUE = b + 2cET (A)
BET + 2cET*®

EWP = (*)

a+bET + cET?

yiin) WUE &l ypss o )0 a8 conl oogr g9 51 (V) olne

9 505 ET (85 & cunl (5y90 & (s poiia) ET L (el

b (ialS g (a8l a0y ooy adly (/0)™ 5l 5t b

e Sl 4 WUE o4 (/)% L plp ET o5 Sloj g 05 o

3y Slas Slas a8y Jouame (A) dilee 4 a5 bty oo
D95 D 1(20) b ply 5y — pudes &S Sy Aalgs

e 38—y g Jgae 3 Sles bl (iS1y, (V) S5 5

b 93 ) (Gt Cuwl ol &3] Baasd oyl slaodly diges A
abas Mo oS jghaslan )] pend oy g b 03l il bl ol 4
5y Slos lyuss wmd o L e opl el Canddy +/AY 395 0
& 32 AY o9 B o3y — s Sl (b e 4 Jpaa



WAY 15— 10,5 A alo (¥ oylods ¢ oyl (K5 9 6ol apits YA

683. 21330

P
ﬁ
24]
- 508, 3.58
g 3B
5 2 a
'a BN
25
= 16 ; :
»o000 || 508.18178
12
< 15000 -
3B
J 10000 -
5000 .
300 400

300 600 700 G00

(mm) & — -

Sladgle &3 Gl ET 5 Y MWUE WUE EWP Ol i gioeio —Y JSub

layielly S0 5wl e S ool g odlil Cslice
il 3o 95 gl e (ST glis sl oS il

(S 5 Ao

ety g o (6590 )0 i1 51 o3l b 3uio ol 5
9 dlU}Lﬁ U).) ui d)_aa.a 590 )% ),5]..\> ‘ui .))g)lf d‘wb
GBan , ST ol GLis La )y p b oy o] ad 5,05 — pses
o> YOIF dgas (liad §ya8 — o il 0 Sl Sl cudilyy
Ay b i Ol B pme (6900 S bl 3 5l 5 ke
Ll 09 poles 4 canl o3 (oolail Jlas 5l (g5 S gl s)
o VYA 51 @) 56 550 O o pd YO 390 (o3laidl i)
S0 dalgs 5 i (sladgle @y 5 Slos

&l
Ones > Ceres-maize Jao 5p,lS wyp IYAY e edgie

ol o8 Lailyd )3 (2938 ) ) 88y Sy Jgazes 3 )Slas

cblis 4y i glac sl 3T 6y955 51 ool b e juw

AU o Gy Gy g dan Mo (V) JS5 4 g b
L g awy yio oo FAY 4 5,0 ¢ yuond Gl p3¥ o0 Slas
P B35 =Bl S e 4oy VOIF 90 b 35 — s
2o )3 VF/A 2gan Ladd (p,55LS VIVY ) jio Juo FAY 505 — e
(p5 9 LS YAWA) O G yame ol yiSTas 3 5,Shas 51 5 i
20,5 0
Mgty yd ds e Cudn jd 0dd (5503l (slmadly 3l eolawl b
sladgle &y ddas | Jauae tin gl SWAP Juo ¢y lgiol
Cowgd dabbg) e 85 )1 8 o w lgel g oxiwlydys o
ui d)_ia.a (590 4 J..\A u:‘ )I oslawl b U .(\Y’AV‘OI)KAﬁg
55 sl Ol Bymo (690t A e 338 Y guass (4
Cewd 4_:)‘9>).> 4.&]4..0).3 p\:&‘c)}.o); ﬁ)sts\A‘/\ D9l d“:\ﬁsl.c
U).) u] d).«a.a (59038 (3 dl)" s dalaio 9 )9 u9LO.m
S Lagl zwls 3 (o) W agas) Shus @iglis (gladgle
G5 lod ez bl (Solotuw cde 4 .ﬁ‘}'iu.o oles O.ﬁl 3l
..\uab,«.a u] d).«a.a ARl (699004 A ey Lngu»B) W ){.) 4
il b (6,500 5 dtmtw¥l (asls | eolawwl b sadss ol 40)
byl b cpiorod (calisre glagy )l b Jao gl g SWAP o



Yol ¥l jas s 5l ooliwl b o B pas (5390 10 65 wainte

Fereres,E.M and Soriano,A. 2007. Deficit irrigation for
reducing agricultural  water use. Journal of
Experimental Botany. 58(2): 147-159.

Geerts,S and Raes,D. 2009. Deficit irrigation as on-farm
strategy to maximize crop water productivity in dry
areas. Agricultural Water Management. 96:1275-1284.

Helweg,0.J. 1991. Functions of crop yield from applied
water. Agronomy Journal. 83 (4), 769-773.

Liu,J., Wiberg,D., Zehnder,A and Yang,H. 2007. Modeling
the role of irrigation in winter wheat yield, crop water
productivity and production in china. Irrigation
Science. 26:21-23.

Liu,W. Z., Hunsaker, D.J., Li,Y.S., Xie,X.Q and Wall,
G.W. 2002 Interrelations of yield, evapotranspiration,
and water use efficiency from marginal analysis of
water production functions. Agricultural Water
Management. 143-151.

Stegman,E.C., Musick,J.T., Stewart,J.l. 1980. Irrigation
water management. In: Jensen, M.E. (Ed.), Design and
Operation of Farm Irrigation Systems, Monograph No.
3. ASAE, St. Joseph, MI, pp. 763-816.

A=AV V.S 5 O plie

'O)Q). u,&.g‘}él .\‘”AV '[’:‘Ls“a.‘.?é 9 écél&g c.lsobl)'.:lc ‘.[9“:«..\»9.) i%bg
el s adate o)l Cod g)lie ) 5y9liS Ol )9
XD —FAY :(VIVY (55,0l wlio g pole) S g Ol alxo

Ayer,HW., Hoyt,P.G. 1981. Crop-water production
functions: economic implications for Arizona.
Technical Bulletin  No. 242. Agriculture and
Experiment Station, College of Agriculture, The
University of Arizona, Tucson, AZ, 22 pp.

Blum,F.A. 2009. Effective use of water (EUW) and not
water-use efficiency (WUE) is the target of crop yield
improvement under drought stress. Field Crops
Research. 112(2-3):119-123.

Debaek,P and Aboudrare,A. 2004. Adaptations of crop
manage to water-limited environments. European
Journal of Agronomy. 21(4): 433-446.

Farre,F and Faci,J.M. 2009. Deficit irrigation in maize for
reducing agricultural water use in a Mediterranean
environment.  Agricultural  Water  Management.
96:384-394.


http://www.sciencedirect.com/science/journal/11610301
http://www.sciencedirect.com/science/journal/11610301
http://jxb.oxfordjournals.org/
http://jxb.oxfordjournals.org/

Oln) 525 9 5 bl 4 i
FoEoF1e ATAY 1 - 0l0,5 dhals Yo, leds

Iranian Journal of Irrigation and Drainage :
No. 2, Vol. 8, May — June. 2014, p. 304-310

Optimizing Water Use Efficiency using Elasticity Index - A Case Study For
Silage Maize in the Qazvin Region

H.Rahimikhoob!,” A.Sotoodehnia?
Received: Feb.20, 2014 Accepted: Jun.11, 2014

Abstract

The most important factor limiting agricultural products in arid and semi-arid region is water scarcity.
Increasing the water use efficiency is one of the agricultural development solutions. The purpose of this study is
to optimize water use efficiency using Elasticity Index for silage maize in Qazvin region. The data of this study
were collected from the results of Sotoodehnia (2002) that was conducted on 704 single crass varieties in Ismail
Abad in Qazvin during two years of field research in 1379 and 1380. Data included, crop yield and seasonal
evapotranspiration of full and deficit irrigation treatments, that by using this data, production function, water use
efficiency and elasticity of water productivity were determined. Using these functions were shown, the
maximum water use efficiency of 3.58 kilogram per hectare with 508 millimeter evapotranspiration and yield of
18178 kilogram per hectare achieved. Also, to achieve maximum vyield (21330 kilogram per hectare),
evapotranspiration of 683 millimeter (25.6 percent more than maximum water use efficiency) is required.

Keywords: Water Use Efficiency, Production Function, Elasticity Index, Maize Silage
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