VWAY /¥ ojlad /Y W/ o/ (65,0WES y3 O ragh 4k

e Gliw gl 53 3 @.T ‘a.\.:f eSS olal o poe 6JL.~H.T(>§

IRECEA e

(558L2) plian ol aed mlis 5 (555laS Slidos S0 wiige 5 (B Olidos (i a5 bl

art.tavakoli@gmail.com

oS>

cilize laghs) oglme md 2l 393 ol 4 odd 2974 pe O Ganas 5 Gkl OT Go90 ey domp sohite &
=3 Jlo 3 il Ol s uesl) Eol3e 23 9 iy 9 3w pB,l T paS lp Sy b ol bl 95 55 )l
b cuoliia 9 (50 gBlo 4+ gLl 53 (bed s3lani 013 )5 b GLL ol 4 byrse yialesT )3.08,5 518 w3590 Y\ YAD-AS
A (6 S 03101 Bl Olad 53 355 3,Khoc 5 A diges slez b GalaT ST 31 Cilisa Juolyd 55 (s oll O 5 S o3l 4 pladl oS glis
Sl sz 5 oelsl @B 5 o)l okl alsl @hd (ol ol Jolds ol alid slasles 36 (b ol & bgipe yiulesT 5o
0asld (ol ST 9 GiL) JS' b mas T 5 Jpame 3 Shos 0391 patkiun b . 233,5 et jlesd il 93 p a8 5 ,Shos 5 Jlosl 0)lgs
23 Span 0T 20,5 YA/F JalS g @lsi 5l eolizul b 5 Gllieolel Balb 55 ols Olis gl .ab el (b pae O JS 5904
JLis a5 1y e OT US (519 0540 Aindeny Jpmamo 3,Shes ialS (Sl o sule 1) (S pan ST S 6090 40 dindens Skl 095 Jgb
Auglio 43 3 ;Shas (0u0,3 ¥/¥ il bl s (Sl 5olal 0,3 VA L) 05k solel pudyl @B 38 (ooebuw ol Bl pd )5 cubls
Vo /0 Olyee 4 Ay oz drwgi $HleTeS slos 53 Canils 03l okl odsl plowil ©y950 pas 4 Olgiea 1) OT ke 45 Ab salis b
239 3 olS T 5wl 53 OT s il 5 ge S Gas Gl 4 mie (ul 5 Ab sdalie JulS Solel Byl 51 by S0y
0ad (974 o DT yanass b .3gis 3, Ses abisYe B SHalS 4 i (s)llpS b ol OF Gos plals 45 13,5 caw 4
@ 63,8 O JS 90,42 glome w3 paiS 21l 13 o)l LTSS b CblS Oloy )15 plowil (sl s oleTeS plowl 51 (GBU

ly Gial3l 2oy A/F Olsee

é;ﬂ-ﬁ-ﬁ cu-_ﬁ.) 4:...0‘93 gJ:J‘QS @\S Lﬂ-ﬂ ‘5)\.:»1 4‘53‘)\.3 ‘.;Jlﬁi :‘S-\-:K ‘SL&OS‘)

doddo

ol Szl LB 8 O wg G an (ol (655000 STl CohS 5 CoaS et 5 ednlh Ol
03 My Jswame 035 4 ¢l S ey ol dewdjﬁlcwlqéﬁ&g@\
ey o 8wy e (O 508 a8 G aa Sl el 3Ly Ol Cad S bl 53 48 a5 Ol ang

(33 4L8) Ol Ol e mils 5 (53,5155 Dl S o 1 siams iy 35 o

WY OLT o 5 VY pegril s T


www.SID.ir

Mab*ﬁ)éﬁéj&Tcﬁ&aﬁd)lﬁig‘;iﬁ#}d)tﬁié/OQ'

Lo g o s 2l Gee S 5 bl S i
O (53,08 ekl Gl b WS Glagol] Gl
uI Go 5 Dde S b ol s Ll asyls
L 5 A3l 28 Nl Cup e s bl
Pl Sl b 3 oS sl Gl 5 b Sl Olg
SYSIRE SV e

daly &S ol (62,0 5 S psete SO A5 AU
D Ay e slaeslg 5 Jelse 4 oS SRS o
Obe L (ol Julse 5l b 5 G350 S oS
g b el Gl ) s @L? CE\) 3.8 e
Sladaly L o Sist ool a5 S 5 b e o Ol e
L G = oed Jlie 52 B b BB Jeame ol
5 o) Ol b b s s Ol
2 s oS ml S bl (YA 0Dl
Aile oS S5 g Jole ol i 3
R 38 DS 5 Ol (Stomata) Laas s, ks,
il Il S ole 5 Tl JUil
JER I T R LR I AL PR B C OV L)
ik e 53 g 03 s a5 3,50 o)l penis Shes
Sl sds S vy 5 Jsame 5, Shas (55, LS
= ban o1l Ol G 5 st il
(Y44 cuiﬁ_lf.}\) u.,a_“;- 3 g Gilwang Jube L"JJ.(LJ«
OLLS s 5 ol sah) OplSan sl ol J s b
el (VAVY

3o ks 3l S il Sligied gl
Oimr O3 3 Sl (B pae Sl oma Ol G130
Soldmse Jle b edias BLISI 53 G050 5 s
Sl ae sl Sl ol ol oS
5 dgame s Shes ol 3500 Sl 4 olS Loy
5 ) aml Sl U i Joas G, -
b T8 e Sl a5 b (TV0 OSes
(N:A_q-):)wqulul&bj\ @)J\Sm_db 3l
5 S la 14V s r33) Sga oo S
ool Ol o by el cpl e LOAAY (Ll

5 badus 3l eslizal (gl O g A= und &l 2
—ol O e Sk g ol g Bl
5 Oba,gd) L3l o phblant g ol dprams > Shos
OTVO ol gl
5 DS Syl G Ol 4 olleS S ) eslind
e ol Oledsl) 3 g ua U Lais a8
5 Ao e Glae talS JLos an 4 S o p 0y s
35 dgmamme G ,n0 Sl ke G jlas g SRl
5 ol Sl 5 e e i bl
Solae mlbis adex Sl Gpaglacile G a0 5 s
et An 5 4 o 4SS\l BTl ke 8
ddl}j\ﬁéaﬁ&»wunﬁd«elﬁf@)
Aol a5l e ls i Jgeame 3L 350 O el s
5 ol ST 5 038 358 il ST L 0L ST 1
Sy Kl e (L ple] c}a.»/ L sible 53) (glaws 50
5,8 8 geaas o3l

Bl Bl o3 oS s by S5 2
Laai) 2Ul5 5 oS 5l o8l G = s
el Jusle ol pd iy SISO gl sl gl
Sl 0o s pdsS i s gl el S, RalS
ATV OS5 31S) A sl ails 3 Shee &3
b 3ol el s e N b 215501
3 Shes Sl S s S e iy e ann S
AL Sl

el 53 BB 0Ll e gl Sl olleS
ek e Ol Gl Do 53,08 e S
Glgnasdes L asul Loy aal anils G ae asl
O R IR P WA R EPRE
Sl b s 5 2l sy O L & a0l
5 Bles s 2l K s Sl s o =l
ez OSGl gl s 315 sl ol sl
P S I R Y S-S W [PVIP R e ey <
OLen 5 el Glasy) 3,8 S5 ax g 554
Lol cos el slaalile 53 leles .01


www.SID.ir

O8N /AYAY /¥ ojlad / WY W / o/ (63,58 s Ol Shagh 4 ks

—on 3 s gy e 3 paS LTS 5 S
s (upb,y 5 DU Al s Al asw s SN
s e (S5 G
L gy 93050

52l eSSl IS o e aalllas it o
03 as )30 93 YWWAO-AS elys e s el @\Ju 33
bl s alodo Ol e A5 S Sl 93
235 ¥ ga oYY LSl s 5o s Ol )]
5 Ss a0 5 a5 YA LUl e Job (s
Sy olllga glaesls as Ol e VOPY CL&_?)\
Lol 5 WnS (peed Susby el (RO a5 5L
oSy 5l sl Slelu 5ol Cs i dga glos
Sl Joome L a8 (rtdl o) il g oo
i3S g (il ol S ey e
Ail e 3w e olea 5 OF Ll 5 glls addae
wikie SoL Al A G Ske (Yo Ve s 5 JS5)
St g bl oK) liilgn ST L 3llas
=l L S ol e e FAA Ll Ol s
o VLo Lo gto 35 52 s OVY 4l VFAD-AS
el 318 Sl 45310 B )Y adlaie (gln

3 Bl Sl i & sl 55k il Lyl
s ol e oLl 5 e Sl o el sl 5
5 M55 il e bee Wl sl ol s 0 b S
Ol s s b Oehas Sl 5HOTAL Ol Kes
(SolleS sl Gl oiSaz 55 ol LS (o p g
35does (bl (gl 0l o g o O Sl eslizud OISl
350 Ll g e e slaay S &S ol =3 cely) s
25 A e

(o A ol s LMT@}_ Slas 50 Sledb|
il Ol el iy (23S Oley (S edle
2 s SlleS Shas 5 e sl Ol 5 035
O dsdr) el bl gl

LS Gis S s b e e 3

S Gas an » 4 L3l e Uy, 5 es 358 O 50
35,8 e wlosl 30 Sl Ol epd e oLl
sss 9 S Olw gt 4 des 350 Sl Cle
S 3l eyt J6 g_.)T JJJL...: C 3l
338 o okl Sledas 5 ades aam s e

ke 4 5 3550 S O b pae TS s
LS Ol LT 5l (gl ol azils 15 ool
e p SAS VY B S gl 1 o B e
ST L) e palls O s
DAAF LS 5 JIs, SDailes s 55158 (re s
s YAAD (JY YA L S X ) (K5 5 Oy
s A 0AVY il 5 S 1 AVA (OIS UIS
iz 3l 48 Wlosygh Caes by 5l alie 5
VOB VAN (zlss o 5 510) 1/4 V0 2015 e
(AYs a8V /8 VY 5 (VS e S 5 Slal)
ol sl oals OLES L5 50s e)u\@Fﬂfﬁ%
Lol dan b me Of Ao s YWIF 288 Ll 5 3 oS
2 oAl O35 eSS A ke 4 055 28 G s
S Goso e 5 e ST S (Sos0 4 Llpee LS
S e p SAS Y0P 5 0N L5 ol
Gl aS Gl o (VFAD (IS 5) el s @
(w34 bg e cilimes i 53 O G me TS sl
S sl S el byl s 5 ey Sy s
A e ool

Sl Ges Jlie 2l (SUL bl kls
S Gk 3l ol Cus s s wdy L 4 bl
ol a3 o b SG lS whad e 5 LT s
LT S PSP Y s P S P RGOV IR P LN
Lol Olse ole bl L S Gl 3 b
38 GolleS Gk 5l Of G e s g e

055 (65,08 og 53 JGasi ol Gl el
Sl eslaal OLSGl 5 cmal ol ey s bl
—on o Ol 023 (BUN D3 el gk o

ol Ll s o O (s a5 oLl LS e


www.SID.ir

dodes Dl 5 55 023 9 v P eSS ol e pe LSJL:‘.TVS /0AY

Ve 5l ((bs3) bl slaws (Y JK8) cil
ot 23S 13 Sl (sl LT e 5 05y aladl
et e Ol e S (ol u a OLL
sy O Gas 5 old iy zode Sy b s b b
G Jead OLL L3 s S e 5 (g S el e e
e S bl 53 e b (g US a5l piS J paes
B b e e 3 Shes 5 S
S50 Lol o Ll o Ol iy (S
23,5 13 e s s

S TS T I T R
i eslizad 3 daly, 5l Of 0 J geams

TWP — Yield M)
WU
wp = Yield ™)
WU

ol ls o8 Ol S ose e TWP 0T s oS
IWP (a2 0 SAS) Jse Sk 5 b
Yield (casle 2o 0 5508) bl ol o5
TWU (e ;0,5 5L8) oS als Jguames 3, Khes
2 eSa ) ol Ol s L Jels g3 lsicd IS
ol S s e 20) ol ST IWU L (lsa
=S ol Ll 5 el Glaesls g L
Jola Lol Sl ol W5 mb el (2l 5 s Shee
SIS s Shee (epls Shimdsose e iy,
5 Excle Jl3le 5 s bl ol = 5 Shee (53,8
syl o s REC, 1o 51 5 45 S opens Curve
Ly, eewslzel gl (Standard error = SE)
SIS s w26 5 S Loas eslina
N3 o ol 5 (LT D Bae T 4 e
S ol Gl @ S s O Ol 0T 02l
el s ool Uil JB s,50 ¢
HB OF Ol b die DL 3 4y ane s
Sl Sl Jparme 3 Sas Ol 2 Spe 5 o s
S la b S35 o 55 i) ann g Gas anlllas

a3l Jmamme Sl 3l e ol pshae ol gl

s e Slles s S sl lTeS el
sl S, b 5 S 50 LiS 5 s 5 o ol
LI a8 4 s 5 S Oge3l bt el s
A eslaial NogPysKist1-2%ZN (555 J 30 5 (S

Sl S s pland 5 (b a2 and
o305 QLAY Jydm 53 5 end o Sl vV e
Cgby odd il 5 S G b Gllas il 0l
(ISl S =TT Sl i) (shes 30 il
5 (Bl s 100 ) (s (S35 abal b
sk deoyn YA TN e Sl g als S
“ YA 5 ez by o3 VYO = AY/Y (e
J=B Ol da e 00 5y Sl e 5l p S VTS
Cowd 4y e e VWl S Ges 10 G s eslina]
e 0 SUE apai g3 Sl 5 oy (s polie el
Qo3 OY/Y=YY/Y=YE/F SLL ol bl a by
Ulasl b g e o550 S &sed 53 5 (SCL 2sl)
(SCL sL) do s YF/A-YY-YY/ F  sban o)L
Al g Se sl

b Lol Gl 3l 4SS e yie s
olal slasles Jlasl 4 Pl o oslizal ()1 5)
k3 -¥ (Full irrigation = FI) Jsls @bl -V s
Cut of first irrigation = 78% ) o g (s Lol sl
Cut of first ) o )Lg s bl aesm 5 ol ol v (FI
a5 Layly 3 (& third irrigation = 56% FI
23, S e ) (-J\;f Jgame Joad bl 5l LSS
S 2 5 J g :Jﬂijbﬂ@fﬂgﬁi sla!
A e ala

o e LU Okl ot 4 8 Glass 3 3
45 Gl A il o b S O3l 13 L
Single ) 3Ll il Slgr 5 (g 2 ¥ Jool 3
bl bl O Ges 5,5 65100 ¢3! (source
Jolss o5 Cgr Ll o LIS Gl bl s b b
i a eSSl g L S ki oa Sl e g

SalS e bsd s O Ges (i e i 2lT Sl aols


www.SID.ir

OAY / \YAY / ¥ o)lad / WV W / o/ (65,58 o O Shagh 4 s

3 es oS £ Sms 4 e Sl e o
PREEYN PN ST VANICI St ENSWWEPLY PPN
ele 5o Sl D) i pl Cde (Y IS8) 253 0
s Sk ag s S sl (bl plnil 5,0
WS iy 5 s T3 s Olad slwl OF o
0% slosd) ol a3 e sles Ll cdls b
s Se il dsys YYE o (WS Soll do s
£ e Bl 5o ol 51 (Y JS2) s 8
5 o) 3 o Sas el Lo S 1l g s
ole @bl of oy s s W s sl el
25 505 Al 5

ass b e Ol S Sosese el
e o eSS 7L LIS sl Ao 0F
03 Sl el ol e YA JalS ey Ol
JS s kel cus S el oles o & -
(oS olD) nSa 2e 2 0 S5hS VP 51 e
VoD apde oS duy o caSe 2o 0 SHLS Y 4
ol oy s s 4l s e 0L 1) Rl A s
uI JS s e eFle o WYY s o
Sl 3 5 o bl Gosgm 53 2pd e s S
Sl 3l b O Giae L bt (e
VY s 3 s S WS s (AL o)
5 Sl Gragdeo 2 p SASIYIY) S e o SAS
slr (ol 5 b fors) 208 <l S Sose e
Ll xS 2o gy p SIS VO oS LalS(s L]
50 4 bl OF oseser wse (oS 5,8
Gragshen 2 p 5SS YY) CoSe e S 5ks VM)
(1888 O 5 sl 188V (sl il 58l

o deite Jo5 il Sl (a8
oS VAL ol dl il S 5 ol
(JoS ol A5 0F 5 Aoy VA bl 53 oS 5y
Al e 2l T OT 5l a3 VY0 5 Y LS 5w

Shb el Byl

Lo S o) es 356 Gos ande a5 Sl
ot = Jgama 3 Shee — O gLl OA el
Gos G bl da b g 5l G s e ol arn s
el s ol ST L aty s ann s

L L) bl Lo, 3l o e gleleS Jles!
Sl e Olsn 53 g th o G SMEs o (e
(olleS Jlesl i oly &S bl 51 aps
BB a5 L s e g Gl il 5 See 3l S
S apde s e il Ul iy Ja8
uI oamass bl S8k s bl glaas 5§
sabre s L sl Ol wedd b o
spdowe (o) Garass Caliie glaol S &S ool
S 3 beon s (Ole ssdme bl Lol
A e e O ol sl A sl S
(e JB T Ges Ol (olleS sl
S ol b o Ol Sl 4 w5 S
Ao 00 wile LIS @l LIS ol
Cas 53 wle SLISS Ao 00 5 ol LIS
23l s 5 M5 IS Ol il Sarass (ol
aeslin JolS (oLl ll 3 b s e Loyl S 51 G a
NI
Cou g

o3 B,S 3 e s ol 5o S e
2 e 5 SkleS Copde 035 s l8
S s Sty pbyl & kS ol 3 ol e
o 3 e s GLL bl able kil cos
FeoSS kel @ edd ke O Garass O
e ol s N C;U BEERGEReR <=.A;§ 3 9d>ea
aile s o) s LT L T ey oS
A5 T sl
e ¢yl bl

Skl s addlas 5550 Slas e ol mls
VA Sles) ole bl sl s S sls Ol el

\_éf,add)b Ls.:j}@}..p M)JYYL:(JAS LSJL‘"T Ju.ﬂ)b


www.SID.ir

Ades Ol g 53 023 5 (21 pAF eSS ()lal Za pide 5 (g5l oS /0AF

BLES 63,8 ST )y ar s e e
vl 8 W&e (S bl Lls s &S das e
iy arw g a0 hled oS il ez 53 B Ol
odalie 4 iy drw s Ges Sl 5 das 8 OLS
Ol Ges S Lol ey el 4 s S
WAyeme 4 b, A5 cud I8l 5 658
3 e iwd Gl Jgame Jol glaaly ;) oS A aa>d
VO b s oS iy dnwy Slesl oo 4 Ol ol
vl (G V00 Al s sdalie 2. Sla
Sl el 5l o el 3 e Sl Jule
$>,8 gTﬂSJ\Mll{.:ﬁ& s (63 )8
s & 3B Jpame (msby 5 0B85 oud
G oalyy anw g S bl Gla L5 5 en gl
Ssn e Jolo s 5 dasr e Sl VO G S0S
S H;f als 3 Sas db>de LG i
Sle Sk s O b gl oS slaaly,
trn 55 Ol St oyl 5 oS el 5 55 5 Ay et
2ol a s Cyssdoe L olS 5 a1 e
f e & S sk 4 0pd Al (e slaaY
Aoy e g 45 Lima S e SSIR5ES
Sl S bl Al oo aly ez anuy (lsw
S IS e e U are wang
LS 2ol O35 Gar Rl ol (Res Rl
Cualies Rl gl 3k ol 5L s b
1055 e ol 5L agse Copby s liS ol Sk Y
5 Selus ladul 3101 G, 5 olS &S b OF S
ol ool Oley dsb g s 4 L s Ly
2ok G Glas ol eres BTl
T 5 S0 SOk palis dlig, OO el
Sl O bS5 o o3l 4k g el s
Rl e TV Qb 5,8 5 ke el
Jsb glaain, b plaan s iS5 Clbsl o g
DLEsl 5 o an s okl U Y e Ll )

oS slanty b I sl sl b s (4

S I CH NS S v B PR Y S S
S U = o Sles el O - IS s
Gor m el ST s ll S T s e 38
el oS e3ls LS Y 5T gla IS5 5 4l axn
A3 e 0L (63,8 Ol b Shes 5 sose,a Ll
LSl G a ey 5 ol 8l Ly SO 31 g S
S e Sl 5ok Jyples g e Ol 58 5l
S Col pl oy IS8 53l 58 S e a5
gw\gwgiw@ﬁ&-mﬁ:dl@uﬁ
Sran DS oo M S a8 )
Al gad BT 5 Shas 1= 53 S (oLl Ll s
Sosore o2l il 4 s Codsdone Ll s
5 adls Sl aam dols 3 3 Shes jarls ol
53 GleS 5 e Cgmme 5 sleg Ol gl
ikl OF (2alS Sl a5 olhe - &3l
Pl 555 e e oS Jadll S 5 Shae
Ditags A 5 Ol L, Ol (oS Ll 5 ol
S e
2oz a YooY b S oS bl 5 ol

k:,..mr‘

TWP=-3.1382x10° WU +0.045735 WU —15.503

R*>=0.85
)
Yield = —0.000204 WU * + 0.3076 WU —107.506
R* =098  SE=0.32

SE =0.053

(f)
Yield = —0.0002 IWU * + 0.0683 IWU + 0.21335
R*=097 SE =0.36

©)

RD =-31.552IWU? —0.97495IWU + 0.003251
R*=0.096 SE =347

*)

L()ng.h ).5 UJ) (3_,\5 J‘}ﬁa}u Jﬂ"‘“’ Yleld QT ).5 4\5
ol JS WU (e 5le) ai; 4wy Ges RD
Craghe) Ok 5 ol ©f gpeme Jols 3 ,an

el (o dos) (bl oI IWU


www.SID.ir

080 / \YAY / ¥ o)lad / WY W / o/ (63,58 s Ol Jhagh 4 ks

OAS) ol B jenes (LIS sl Jles
sl es (Jeas glgml Bl 51 g8 O
5 ades dg Gk 3l g Gl 5 8L
Gl Sl OSGl (b D e 15
Sl e Sl L el e e
Golol Ao YAF Ll sl o3 el g srdd o
o sks 70 L sles 45 sl (e bo YY4/0) JulS
NG

Sboles 53 o <=J;§ 5 S ddl Ol g s
o52l) okl 39 5 ole LTSS @il LTSS 3
S a s S e Rild cad s Golg +
GOlS S 3 oSS FYY 5 FRIY FFF YA
5 S8 YA OLes 5 Sg) cwl els S
Lyl cos s (a,u§ 580k 5 (Y 0L
il e S s o SAS WYP Ly 55 e S e
IS 5 Cre oo OVY) ol b sl Jlade 4 - 55 L
o 53 Gredoo YY0/0) JolS (el v i 1B
Cosore 3 Mg Ol (OSa VF laax) acolis L6
Ll e s 4 cilises gbao )l S 6l b T S
Ol Ges & Ll o i 4= ¥ Jous 5 S
03 88,8 g_.JT Go 5 ke YOO ol JelS RN
Sl e Sl e V0P s Ll
LS oy ol e lg@0 gl (osrie
Sl OBl Gl YO Ol ) esal olelSS
o dhae 00 Olsee ) el LIS L5 LK v/AY
g Sl 10 als sy LS VY Soll Ol
Sle oSen g e S OLSKa YY) el
Ll cos mae 5 GSe V) ole LIS
L obao)liS a5 spde Jol (s V) oliles
53 balie U 0,8 e D13 bl s e nes
AL B S e DS e

Lao 1S plod &S 558 0 blizal o ¥ s
5l S oS Ll s sese Wl 4 o

| 9 .,\.;)‘J LS;J’ c"QT CJ)_}L?\-J DL V-"'J Lf‘pb‘ S99

= 2 sk 4 (Gl olENal i,y S 8S)
das o3l olS 4 b il x5 3550 K5 0 olS G5
Sl oy @) ol sl 55 edd o3 O
Slr gose 2l O8N sl &S Sl 1y (Sl
B NG LIRS MRC M
Jyame 3 Slos Ok olleS A 5 e
Sl Caal Sl

lite b pan O Ul 5 T Sos0 4 S
Sran NS Soso e (b5l 6 S LS 0T
oS als OLas el s 4 @T@3ls I3 Jis golee
Facskes VIA Sl gl 3 53 83,28 Ol Gas IS
Sl Grades OV 2l s oS 51 g
S 3 e 2 00F L ze L V08 Ll goL]
a2 Cod bl Dl rd e Olpe & 2y el
ol G s #0 3505) Ao 3 YAY 1 LS (oL
Ll i Jsles &.J R T VNG -
S ol Sl & 0l or (e dken YT4/0) Lol (650
Lol S e lSCa VFY (S ol Lk
S L el gk 38 bl S e
Ol LB ass 0 spd> Ol 4 63 See JalS
s JB g_.JT i e 3o 3 Lol ol
2SS se

S5 e 50 Cpeises L g o.}.ﬂi@b@c{u
OLes a s o3 dle Sl s 55,8 o 13 L
Cards oo i Mol bl s s #8 Sl &S A el
5 ) XS e bl (Ol G paae LS LS 1, A
bl S WS S e es (1494 OIS
Yoo Shes 2alS olS T 5 Aoy 00 Ol e
Olien & okl 5 esls JalS (olal & s ops
oole 5 sl g 5l S LSS ol Ao s #8
FE Gl 4 s xSl oo bl S
(1888 O 5 sl 144V (o sl) il 63
ST b pslme w3 (Bl 53 sgdme 5T oyl

OS2 3740 po


www.SID.ir

Ades O s 53 023 5 (21 pAE JeeSS (5lal a5 (s5luTaS /085

e Solel sl wd 5 e ol Ll s s
s o o3 YY L (S (oll dss VA les)
30 g3 Sae il &Sl e ol O G as s
Lol 55 g0 50 3 ,Ses G n TV 2058l (o oSL
Ol Ao YUF e 288 SLL bl Wl s
Sl Gos 2ol G b Sl s okl es3 Jsb s b s
b e OIS oo S s o s ol
S oleleS Sleg 53 Ay, e anwy 3ls LS
Cosby Sl Sl e Cabis A G
Loaslie 5o 5 Sae Gl a8 555 0 o Gl 3550
Lol e Ol opd U LS b
Locsls by oblsS Gl e wolles
JS Goserer U AL ol s a0 le SolelSS
AL a5l s s ol
& 155 ol

St Glidos = b ol 5l s s ol
N ERPNCICIW L S PR SN NN S
Improving On-farm " __WJlpr o5y

Agricultural Water Productivity in-the Karkheh
iz Ol ge & CPWF-No8 ¢ L2 L "River Basin

Oleslw eS i Ly (CPWE) it 5 ol ab 3
03,5 (AREEO) (3,5l s 55 Gzl el
(CGIAR) (53,58 Ul olidss 3 s
Si bl s guuslas Olides Ml 5S
2558 03 $osiS Olidsd 4 5o (ICARDA)
S3osiS wdkige 5 (26 Slidsd a0 5 (DARD
slacoles Sl dews ol & osls |1 4 (AERD

J)‘:'Lfd LSJ\JK,\A{?W B J.:.,LE; GJAT JA& “

5 SkleS U Ol ks passe sl D
r e s Celyy s dadsee L;}J@OTM
Slp b s O Ges Syl 4o g L o,S Ll
Ll 1 i oo 1 ol 305 ol SIS
ol S VY e ) s 3 Sobl cou
VY g same 53 i ulleS it cou JUSa S LS
Sl sl O b 3,8 o 13 aslie le S
PSR RGN PR R CRA e by s 3o
Y P - R P CON FRS I TR
Celys a0 parass 5 oS b ol celys s
ol S O O 5 sl Slasy) cl s
e e walr el Ll s s g sy
Ll 5 G0l ome,e S bl 5l cd Suls
o p SAS NV 2 e Sy e S5
g3 S e 5 Slasoie Ll 4 i S sl CaSe
5 gdoenn Sk plnil Gl &S Jal 5 3 XS o i
She A e 39 () o e C)Lal S, 5
33,8 o Ok Sose e el
Sy belS Ko o cad ¥ 5 Y glao IS
el Jlo3 0,53 &S LSS U S PR B v
A e el s Gl s 3B 0l s kIS
Cod il SIS dip 2 ¥ o35 4 sy s
oo &S 1 A3l ol ol S ST 1S
Sl e 35 e Sl 5 el L3 SOl el
S g b cosml ool @ da 5 3 bl o
Sl Slds Sl elS il 5 Jgame A 033
b oamslie s ol g 55 LS o S s 35 b
JB 52,8 ST SIS Sals B bl cup S
NSl 5 (T O 5 JS5) cns By

el > Sly5 3 3 s Golel s Kol


www.SID.ir

OAY / \YAY / ¥ o)lad / WV W / o/ (63,58 4o Ol Jhagh 4 ks

VYFAD-AS cdluaabunr (3 iaw oo S 5150 35 kS Ct yp.do 5148 30 ST —) g

gl Sl s gloj (S 3 pSskS) oh lie e Al &bl o) bg, pU &lj el
v S Sht »RS LgdeS
Leg) Pl S )8 e Ayl
IR e b o> Sgugy
\ J9u alaf
o e SlleS Cupe s e Jyus bl 7o, culs oyl O AR5
ol> VSRR u" : u" 3 WY (LRI
(o) (o35 &’)‘“" ’L}“& ok Sorshg 5o bl S, S i
S oyl (sylol Gl 9o b S glad Saawsd ¢ oblyCuwd
$14e )30 BT ) SB shdigei b Sig Sy oM T Jou
EY™I Lmuxfl L;'I Slso Sopsileolan & ] gl
(5 g =Yg Sl o) (5 g =Yg Sl o) (22)2) (e p oz o) O
g Na© B gJ g SO CL HCOy - - - -
5 v Y5 1\ Y Y Y/¥ -Id oI A S
a/5 ¥/ oY a/5 Y/ v/5 Y/A A O\ Y/A POV

39050 (ST 4 awass § GolTar b OT (o994 o Lilisw oyl F -1 Jaus

I 9o Hy JS 401 (g po Ol parass o )l 8 leud
(recsee 2 p)S9kS) (595 238 23 2] 5o )] ] o)l

%3 VIvas (o ge Ll yd) w23 S VY + JalS o LT oy )

/A Y. w0 TV + 00l (LIS e AV + gylleS iSa Y Y

AR \YYSY oylee (o HlSs 1S VY + (o)Ll oS LS Y

Y/a0 WYY S /WY oyl bl S /50 + ogwl (g llS S FY + LTS e Y ¥

0
/A AR 020 S /YA +o,las 5 05l ookl 93 S +/BY + (gyluloS LS o

UL@&)L:.J»_{?Q}@M)JO';aﬁgé)ginxdﬂeﬁ&ﬁéﬂgiw)za' *

Width pattern

ol S5 G bT bbb il —Y JSW


www.SID.ir

dodes Dl 5 55 023 9 v P eSS ol e pe g.SJL.*.TpS /03A

=
=

6093 &7 084

1
=

4597

£
=

2000

(2150 ;5 0, L8] asty 5, Shes
[asslo jio pom,Tyle8] il U8 ghg0 00
=
=

................
SRS F
i e e A P e |

=
=
@

El T8 FI 56% FI FI 78% Fl 56%F1
7S sl les SplileS sla Lo

1 6190540 9 (31 08,) @S il 3, Sos U (5, LleS” (sla0j1l (o alasl, - JSS

9 i
%114 N
3 g
2 091 s 1 /
3 3.l
e 5
T 0.7 A 5 A A
1 % 4
\i 0-5 T T T 1 3 T T T |
600 650 700 750 800 600 650 700 750 800
Faske Ll Gl o 18 ol Fgbe il bl ol i oS ol
625258 1 S (6590 2 9 (3Ll 68) S aild 35S b (63,055 & S s by ¥ JSCS
{#ske] g5Lql il
-5 T T T T T T 1 10000
56 77 88 119 161 203 221 %‘
-50 4 "L 8000 - G
s 3 y,
2 -0 2 6000
3 ‘?;, Z
3 -80 . E
el Qﬁ 4000
-2 -490 A
i 2000 1
-100 A
o 0 : ; ; ; .
S 0 §) 100 150 200 250
[ sbee) gy Ll ol

Al y drwg B0 g (3l oF)) e 4ild 3,506 b (5, bl Of (o dlasl, —F IS


www.SID.ir

088 / \YAY / ¥ o)lad / WV W / o/ (63,58 s O Shagh 4 ks

MO-VYA

Lg v.ib (a.fbg J:Jjj DL J:’JL S S8 AYAQ (a J‘}J&.ﬂ)l.i 9 3 Bt U':' u‘ej“:'\ A ob\fl_c CC:SU )CL;LS‘).? Y
Ld‘j{\ J‘:&A)) LSJL:.JT 4.:)4:.4 42-}5 w‘)} Q..wb‘}“.: J:MIJJ.MI 4.2.]0.;.4)3 w&)b @‘JA C]a.ujb by.@.: LSLAQ)\; JL&.&\
YAv=Y.v (Y)Y

5Sa5 5 okl o S LS sla Joall ses AYVO sf S 5 e golatl g MSE oz s Y
RIS AVRIIN

pr\ B uT LowR U‘m J.,La w‘)j Avay J\.,\;-g)f 9 L)CL;LS‘): (a J\}J&MUL_{ CC:SU .0 L;H.L“&\u.:lﬁm) ¥
9 LS)L"’T Lf""k"@" ejjg cL;L_iA) 9 6)L..:T u..w.)..\.g,a 4.:..2) LSJ:‘SJ AJL«J) LSJL“:";\ G904 ﬂ‘f‘ S v.iﬁ 9 Lﬁj
i IVO (O o8N (g5 5LES (55l 5 amdige 0dSKEils ¢ SlsLT

SPTM 0l 2S5 5 okl e S L oleleS e 5 Jpel AYAD L Sy 5 08 M5 g ol O

52l oleleS s i it el OV pame ol 3,Shas S0 ATVO Defel el 5o Ol P
XY-YO Y anwy

¥ e A slgr . ol OlalS 5 Sles 5 1ss 5 OF ATVA LG (6 lezn 5 5 ) el F S e SV

S

8.Aggrawal P.K. Singh A.K. Chaurvedi G.S. and Sinha S.K. 1986. Performance of wheat and

critical cultivars in a variable soil — water enviconment. Field Crops Research, 13: 301-315.

9. Blum A. 1988. Plant Breeding for Stress Environments. CRC Press, Boca Raton, FL,

USA, 233 pp.

10. Bouman B.A.M. 2007. A conceptual framework for the improvement of crop water

productivity at different spatial scales. Agricultural Systems, 93: 43—60

11. Bouman B.A.M. and Tuong T.P. 2001. Field water management to save water and

increase its productivity in irrigated lowland rice. Agricultural Water Management, 49(1): 11-

30.

12. Cooper J.L. 1980. The effects of nitrogen fertilizer and irrigation frequency on semi-

dwarf wheat in southeast Australia. 1. Growth and yield. Australian Journal of Experimental

Agriculture and Animal Husbandry, 20(104): 359-369.

13. Doorenbos J. and Kassam A.H. 1979. Yield response to water. Irrigation and Drainage

Paper No.33, FAO, Rome, Italy.

14. Ehlig C.F. and LeMert R.D. 1976. Water use and productivity of wheat under five

irrigation treatments and canopy temperature of wheat as affected by drought. Agronomy

Journal, 70: 999-1004.

15. English M.J. 1990. Deficit irrigation: Analytic framework. Journal of Irrigation and

Drainage Engineering, ASCE 116(3): 399-412.

16. English M.J. Musick J.T. and Murty V.N. 1990. Deficit irrigation. PP. 631-663. In:

Hoffman G.J. Howell T.A. and Solomon K.H. (Eds.), Management of Farm Irrigation

Systems, ASAE, St. Joseph, Michigan.

17. Fischer R.A. 1970. The effects of water stress at various stages of development on yield

processes in wheat. Proc. Symp. Plant Response to Climatic Factors, Uppsala, Sweden, 15-20

Sept.

18. Hargreaves G.H. and Samani Z.A. 1984. Economic consideration of deficit irrigation.

Journal of the Irrigation and Drainage Division, ASCE 110(4): 343-358.


www.SID.ir

dodes Dl 5 55 023 9 v f'*"g oSS 5okl o e g.SJL.*.TVS ek

19. Lal R.B. 1985. Irrigation requirement of dwarf durum and aestivum wheat varieties.
Indian Journal of Agronomy, 30: 207-213.

20. Oweis T. 1997. Supplemental irrigation: a highly efficient water use practice. I[CARDA,
Aleppo, Syria, 16pp.

21. Oweis T. Hachum A. and Kijne J. 1999. Water harvesting and supplemental irrigation for
improved water use efficiency in dry areas. International Water Management Institute,
Colombo, Sri Lanka, SWIM paper 7. 38pp.

22. Oweis T. Pala M. and Ryan J. 1998. Stabilizing rain-fed wheat yields with supplemental
irrigation and nitrogen in a Mediterranean-type climate. Agronomy Journal, 90:672-681.

23. Rao Y.G. and Bhardwaj R.B.L. 1981. Consumptive use of water, growth and yield of
aestivum and durum wheat varieties at varying levels of nitrogen under limited and adequate
irrigation situations. /ndian Journal of Agronomy 26: 243-250.

24. Shimshi D. and Kafkafi U. 1978. The effects of supplemental irrigation and nitrogen
fertilization on wheat (Triticum aestivum L.). Irrigation Science, 1: 27-38.

25. Singh N.P. and Dastane N.G. 1971. Effects of moisture regimes and nitrogen levels on
growth and yield of dwarf wheat varieties. Indian Journal of Agricultural Science, 41: 952-
958.

26. Stewart G.I. Cuenca R.H. Pruitt W.O. Hagan R.M. and Tosso J. 1977. Determination and
utilization of water production functions for principal California crops. W-67 Calif. Contrib.
Proj. Rep., Univ. of California, Davis.

27. Tavakoli, A.R., Oweis, T., Ashrafi, Sh., Asadi, H., Siadat, H., and Liaghat,
A.2010.Improving rainwater productivity with supplemental irrigation in upper Karkheh river
basin of Iran. International Center for Agricultural Research in the Dry Areas (ICARDA),
Aleppo, Syria, 123pp.


www.SID.ir

