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! Partial root zone drying



Downloaded from cpj.iauahvaz.ac.ir at 15:20 IRST on Monday January 23rd 2017

v WWAF Lo (o g o 0,)los uthe Jlos = jlgal aly oDl ol3T olKiils - el ylalS (g595s 508 cipgy (sole anlilad

JrS leleS o9y 39 A1 (V1) e 5 DU el oogad Ty Gl O Bras 555050 )leles Jlas! L
57 )kl oo Glad o] b cisges gy 53 Of Bpan )5 1, (PRD) ady ) dilate i 55k0l 5 0ads
3leolaiul wis S0 5155 ladse (plams s el 1) 5 e F 5 Lol ojlad (6,31 LS aly e jo gl (glaiy
Sl Foter demily olml Col (ol S¥same 0y )0 ady) allaie 5y )kl 5 00l S5 skeleS i,
(YY) o Ken g Eskandari gi>s ;0 058 oo ol Grae o115 5 Joame solaidl o5 5 ol ctlagSs g 0,053
(ol Sl pzm Gl a8 0l (3155 5 o) rniim pB)] (S slaShs 9 9 Shes 2 ikl w5, S|
wad awlis g Sis oole oo a5l g Cdl Sge 0ud ogatte (g 3> 4 dxdllas 050 (S g oS Dlao den
5 Shahnazari .csls s, @kl Gloms, plo 4 Cond Gunjom @ Sao,s Voo Gl )Ll s,
b aradse JB Joame gao)s Vo (il Bl Sl ) (ondge (Sas a5 dols plis (Bdios (b (V- +V) ) 1Sen
e JolS 6l s Ul e LIS alsi 5 s i sl ] S50 ¥ ials L 25 JLosl 5
5 o ) i 2l Gpas LS 5 ady; (rdse (i35 0dd i g yleleS ST (V) o Kes 5 Liu
350 ol okl 5l S weyn YV aty) (ondge (Sisgrend oS o )laleS sler 90 50 (e o o5 wiily o
Solosime als g (LSS Loy JolS o)Ll 5 ada ) (rdge St 6 laleS Jlos 90 lp ST Bpas LTS s
Jolyo 55 asdllas ol 13 o0 iy jod ondgo oSt jLond a5 i8S At Loy T .oty s wolaid (6, LTeS &y o
ol pangal ooy b ada) (rdpe (i3 )L T0S T & e sl g 039 (o (e (B0 03¢ £9)
oKee g Yactayo S0 (om0 ,8 &5 (55 i Sladllae g adlol S gm0 wb a5 S ol 5 6)L]
roge (S a5 Wl plis ol Bras Q5 ady) mdse (S 5 ead miati (6)leleS anlis L (V4Y)
L og o Shee [2alS ass Ol (9050 (oLt o (ol (6 lol b aslie ;o oolitul 8,90 ol duoyo 00 b ais,
e ol 55 Jy S0 oS St oIS el TS sl Sl a1 o0 ol Sl ol & 425
S355 5 el kS 5 VU 8 Shae ity b celin o3, Sl s el ot T Gy IS il sl
Gl sk 4 g d97ge O e 5l meme esliiul cz 58l psose G lr ileleS e Jlas]
3 S e ol e S gana | Ss ssizaiimm 45 0ol 4 455 b Allisn (6555 5l A 3 (o5 3,5k
9 ol Sl Sy yets Jdo 4 3l slagle y0 358 0 4B ) liSe Bblie )3 wdgi (61 g el (55l

GlS 4 s AT Vb 0,Shee b 0By (Byme Baa b Gudios opl ool adl alS T adgs (o> slaig, siels



Downloaded from cpj.iauahvaz.ac.ir at 15:20 IRST on Monday January 23rd 2017

FA sy 035 90 01 (6590 0 9 (S S Sy (0 Shes p 5 kol Of (e S

LY G)L:%Trbs Copde o Fomline obl g asl ails GJL:-.’TWS Ll o Jod BB o ,Sles 5 508 Conlu x.$)l¢4.T
o ploml Ol Brae jo gszadpe 5 o (690,00 Gl sbily 5o cuslio o Shas 4 5 sl

g, g olge

L 5,5 55 Sk T el 8,5 55 g SRR oSl 5 IYRYAY JLo s 5
b cogbyedass waldl b 5 Lys b 3 e Yo glis,l L 5,5 0+, 00" o b YYONAT Llilis oot
Y+ i adhio aVln gleo 5 Sl oow 5l Sl .MT)o Ll @ 0y Hlowo Gl 5 Joiee el
Sypots 6 kleS s (RDD) "onsmalas (6 )laloS amslie 5 oy slane a1 el S50l a2y ¥+ g fto e
oelo3] (nl (sreims 08y 99 (Salalnnred oSy 5 ol yseste 2 (PRD) (pejmm i) (nge (St
ol 55 a3 ol WS (slacSsly &y 2 B 5 (3l ool ~hl) 8505l 55 slos 5 &0y
FA Jols 5 )lalnS Jlod Jloz 5 (mmjmam o 59 )bl by, 98 il Gaiod il 5o (talesl o550 slajlos s
loykd skl (29,=52 5 lazusz )lal s, =St el (Lol oS glsiear )lal lais, 0 (ctalejl )5
5 st 08 e =V g el o8 (e SVimadeld oejas land; el 258 lajles )y
roli =RDlgg oS gl SgraS wsy3 Vo v el =FLJales (6Ll slagis, 51 o 2 5 (058 (o053 (slales
5 ol ;0 o Sygots 65l sPRD 5 S cush) 550eS o )0 70 u-‘-"l‘ =RDIgs S cosh, 59005 0o yo A+
Sk, Jab Jsb )o oy S sush, 95:0aS 4 4zl b okl 450 0 ) sloskad slajly g bhamsr sl
et IS ol 5 )l la e S Cush xSoll b )lal Cugi 2 50 S)lel ST Oliee ol &5 55
Jael 5 &5 1o Eolie @ 4355 L 5 ab 0,510 PRD 5 Lol o)Ll s 5o oely; cudyls 4> g S gl
s ()leleS S pde slojles lp (Brae ©f Gliae el Cunsay By, e 1y (Bras Of e Lol el
el gy 99 30 PRD 5 el (55l0l o 50 ado) dnngs Goe w09 Sl (Ll jles 50 o] Jlade 51 gy 0
aon (sl gz Ubsy )0 )kl H90 Wb Ll WSS aliwy 4 (s pSojluil 5 alilp i b ad) Jad Jsb
b Galo)l Joe dllig) 305 5 jeies Glime fiSTam 5 S e (sh, st ao)s 00 elul 5 2ol la)les
ol 05l 0ly olS 4 i JelS (55lol jless o oS al aid S LA 50 0jg) ez )l sle kB by, ,0 5 059,
50 092 Jyodll b Cush, jlaio 1 5k S Cusb Jlade )kl Gloj 50 adien Lol g5kl Sl jo 45 S50

S5l bl aS 059, Ae-Re o 85 0l 0590 9 YU A g (05 0,5dee b oy095 Moz 08, 99 (e 9 ‘)*’JT o)

! Regulated deficit irrigation



Downloaded from cpj.iauahvaz.ac.ir at 15:20 IRST on Monday January 23rd 2017

fa WWAF Lo (o g o 0,)los uthe Jlos = jlgal aly oDl ol3T olKiils - el ylalS (g595s 508 cipgy (sole anlilad

O 8y Wlosls (Lis ol (61 i Bblie St 9 )litu 5 Sl iz aihie slse g ol Llpn b YL
9 YL (gl)lal el (S5 0,5 (ISS pam 0ad waliBe Jgad jo CudS CoblE g, V-V aly 0,90 ¢ wyo95 o
Jgad ;0 CatS ol oy QoA w090 (wyd9) o, el 03, 5 aibise 5912 gl lp Jlo jlm (o3,
diged 93 5 adb plonl CS1gSy jsbay (e (lueslel § it Sldes 000 (55505l Brae g by 95 ead whlise
5 b slo Sy ol 5 SB olidos ollislejl ;0 5 as gyiegile YooFr s Yo b jhalages 5l S 5 0
9y &l g aapesie TXYe (gl a9y sl (258 28 o S olal () Jeaz) 0l g5l S olends
O Aol 5 7 Yelocys) Job 5 <llS <o) [z o055 50 50 Glagmgr (hs) )0 o aie e TV (gl o)l (5l
‘5)@.7 QT Al aid, S la o e ole Yo (s, 8 gy, 0 Sy 00€ 90 (o alold g e Sl YO clilS slaca,
s Ve ok 4 sloylad sla g 51 sty sloyhad (5ylol oy, 5o ol laazuga oyl dgl dliwg 4 slazus> by, 5o
o 6)1.3.3] ol Saie JuS g S0l og e gile Ve 80 ladialols 5 o Lo VF Jhad ol ls b lgs ol oolal

s pll gy ouds ap O JE! Glal Jy sladls) (59, o457 oz 135S 5 o g gl lo s Ly Lo o

i3l g1y Joxe S o Luoniig (S 3ud o S 509 1) Jaux

K ava. P ava. N PWP F.C 0.C Po E.C S diged Gos
pH Sk cél
PSS o oy S o il e )5 ey udes ) (o ol
fov ARVA <[ FA Uy Y/ - 1OYY \IYS <18\ A Y/ay el
orf /6 “[-YY AIY YOIV - A A V/FY AR Y. -£. YIvE ke pol

@ )l lokad 5 lazszr kel (o9) 30 Slee i 99 5l Cubloyy 28,5 plil ol olo 3 g ans o IS

o 008 (o5 (Sla Thg e BT bl laail> B> b ole je 35l 50 @oyeyie 10 5 FO Colus 4 e 5
2 S0 JdeslS 5 s e Jaloee wid il e 6y ojll Jals Jpame (&S sl talojl g g pSojlail (e
ot 1 eolaiwl b o laibiw] coie maoy (g, 4 (siws jaw 008 alwlis (5 S ojlul ol pll [les jo 3l sladiged
5 S used chalojl slojloss plas Sy 5l el sy 5 Jdo )l i el pslate 410y el iy nSl
Pl Lo )b Joo jhogidy Sl olStws 5l oolial b g 93,1 by 40 sled j2 50 S Judg IS (e olKitlojl 5o
23w wxly o 0ud o Sles uad jslaie 4 Cules )0 ol pll (npea b gy 4 S r dan s Sesll el
slooas Glo slaciys; ju g0 Bi> b g wad Ol Sl bshs (5 LS lacs, Bi> I m iulejl &S
95 3 e il 50 ikl O Uliee alre Gl Jsere slasis) m 5l sl g Sl (s

iy s 5l Casby elel kel LAl o olS Ll 5l s glaie bl 4o ad ool S Cusb, g Sojll



Downloaded from cpj.iauahvaz.ac.ir at 15:20 IRST on Monday January 23rd 2017

- sy 035 90 01 (6590 0 9 (S S Sy (0 Shes p 5 kol Of (e S

5 oali .cd,8 sl T.DR olfiws alwg a0 J>le ol )0 Cogb,y (68 oslail .auo )8 anlre aiy ) ddlaie o S
1 dmslone 5 Lauly Sl ool b ol (5550 %

WPp=Yield (I+P) 2} alayl,

=Yield 5 (akeo) (25t Oliee =P Grodea) )lal O Glien =1 cBran o (5550 2 =WPLp abal; ol 50
s (LS )3 ,55LS) Jgaze 3 Sles

b loyeSilee duglio 9 i3 )13 Jolo g 43525 9,50 SAS (gl 38l 5 Lawgs Silejl 5l enal Cowoay glaosls
D ey JuuST 15800 5 dags o505 g alomil duo o i Jleds! mbans 587 585l 5031 51 eolaul

15 00 3,Shas e doly 5 sl 55kos 1 (sl (slac e 15 Sy Bl Lol 435 s IS s
by a Lbo,lS 55 s olme e slns 0t doys diond St wole 0oy «] (60,40 g 0 00é olasd iy
Wg y0 0ad 0 Sles xhaw axly 0 0ud 5 Sles o8, 1Y Jeu>) 0 Jlo s oy S i e o
2 8 J85)lS 5 a0,0 S Jlail mhaes o b Jd9 )l 5 Sy s Ol dRoad Sts oole woys ol (555050
g 30 Odan Olime 9 0l 659000 3 b (6)LoleS S e 8 08 iSen p ab o ire s yd iy Jloil o
Al e vy i i

T oy y0 sue 8 Sloc

Aoy Syl 50 e wxly o sad 3 Slee p 5yleleS lacy e ST aS ol lad Guilly e @l
GBS 50 (B YO/ 5 OV/A L ply ol a4y o axly 5o cojcaw 0 Slae Plas g 2STas (V Jgoz) 099 Ll sine
(Y Jgoz) 545 losas ;0 PRD 4 RDIgp jless 90 glas .04 RDIgs ¢ FI (5,Lul6S oo slo,les 4y bgs o
Al iy @ (s 5035 b il o Waoa o Shas (Jol5 65l b kol O Gl Gl b ano o Lt mls
yama s sinn G215 el ol & ayad 225 5 ol 8 Shac 5w sls JoB5 )l ot 5 25 Ly il
bugio b )9 08) ekt b Jlogine wo s Sy Jletol gl )3 maw axly 3 0as 3 Sles 08, il 0gd oo
5 RDIgop slo los gudos ol o (Y Jguz) o4 IJ,QJT 08y 4 S (65 i 0 S gl)lo JLSe o o5 FAF o Slee
QY ity Jgame 8 ,8las malS cel RDIgs jlos Jg ao 0 cutn oljedy Jgame o, Slas ol ccly PRD
olS ouiuS yiwgid phaw aS ol Ced ol 4 o SYeb 15 Jleel Jdoa lgi oo |y 0 Sles ol ol al oo

Kalfountzos ef al, ) sgis co o,Slos ialS ol j0 5 olS oy ol o5 Eeb G,k (pl 5l g doo 0 uals )



Downloaded from cpj.iauahvaz.ac.ir at 15:20 IRST on Monday January 23rd 2017

O WWAF Lo (o g o 0,)los uthe Jlos = jlgal aly oDl ol3T olKiils - el ylalS (g595s 508 cipgy (sole anlilad

(S s ) g Ay (g1 BafpS (ol LIS 4 Comlus 1) o Slee zals JJs (144Y) Stark 4 King (2007
Lot DAy (G )3 S 0 Sles o5 S9d oo atuie gl (I b Cesils b (Shgk cedib L glasSE o
oad anl 3 0 Pl )bl Gl Jlew zolaw ;o oSl (Sl 5 05 o 18 )Ll Zohe 5 gk, slaws,

D, g5 390 yoxie i Wodd jo ul, (g luial g ASChas 4 g5le

0ul gy 0 Il Wl (il lg 4 3o G ¥ Joux

Ol o uSilo
a4y
Judg b5’ R oy KW oolo o0 ()90 ouf dluai oud o Kloes oud O Slos ‘5‘5‘.7 Ol i’ 29lo
. - Pl

b a ooy srasd wwlid  oud S <l Agr 0 agy0 dawasly o
A SR VYE™ [ooe™ g R <y -1 Yorgn VA/A™ A Sob
B YA Aag ™ [oon™ ofepm VA Tyasy Nt VOVY VY FE/am ) skl s,

/e -Na - VY oo AR -IfY “IYA A £f- a/4 Y @ slas)
SAYTEEVAT VYA JRRE RV LS SR R Vi S Y/ S RYL G OF 7 S RN P ) o)
SR R 2 A oo™ o™ ey /60" o FrEO™ Yo/ ) sy,

/ - 107 YIVA oo “I¥a VY- VIYS -7 TAY- A f b slbs)
oY WWAISYSS YT AT YANETT A UAYT VYR vvaorytT dha¥y). ¥ SeleS
B R <jqF Sfeee ™ Lye™ NAdks Yoy DAt YYAQ™ i Y Shs okl
™ e VY F EERE YA 4 AN N A yayy ARTAN Y o8 % kaleS
el 00 AT e ™y ooy A e FAL™ VA ¥ oo eB x5 kS

-I-¥ A s e “IYA At - I¥Y ¥ VFAS o Yf € slbs)
) f/- YIVE \i2 YA f/- \ilar FIA i o/ (do,9) Sl i oy

Al e do ) S g iy Jleiol zolaw (o I8 pae DS gl se OS] pae Kby o ey sk g % 1S

Sy pow Jalomo (slaudd uo o g diwlid duo jo (SUiS 00lo wuo y0 (Aigy 1o oud dlawi o pSlos (il Y Jgus

o jw 08 93 50 5 kel

Jolxo guid woyo  wwlid wweys  eslowsyd oud oluxi  digr yooul 0Slee mhw aslg jo cud o, Slas oSl

(Foi9) (Fo39) ouf SUS T Ay () (LS 50 &) slows wlio
«/¥Va \Y/VFa VAIOYD Yida YVIVIAD f-/-b I ol o,
«/YYa \f/--a YV/boa A a AMAl-a ¥a/fa ¥

<A VoY Aa YAIYac Iy a ay-/-a OY/A a FI

-I¥\b \YIV-b Va/vab NA a AT D fA/V b RDIyo .
-I¥sa \Y/YFe YY/\oa /- b OOA/+ ¢ Yol e RDIs el
ARV \f/\Yb ARVIN4] AYa vav/f b fa/f b PRD

35,05 (g o e BN s yo gty mhaw jo 5SSl (glatals siz yge3l bl 5 gt 2 50 alie g > b sl Sile

g oae o, el (S piwgid (lie (alS S gl Ceglie oli8l crge S Cogh ) 0468 S by

5 (YY) o ,Ker 5 Alva (YY) Demelash lwg a8 5 sl @libss .0u0,5 oad o,Slee 2alS a0
g oS oo I al38l e joamw Jyame ,Ses (Bpas Ol Glie Lol L as ols las o (VWA+) S ewnl
50 oo oolaiwl 8l 4 s Baize ol )0 eolitul 9550 )] S5 el 0, Shae 1 5 i sl o (S e e

Ay dase b 6,85k o YU sl 51 ool o Slee iol38l cpl oS clls (65 1 0 Slee i a5l aldndS Ol b

do o iy Jizl o (o v axly jo 0ad a)Sl,o.c)ng)L:.JwS Co e ;0 08, iiSad g (VY Jaaz) cosl pB,1 oyl



Downloaded from cpj.iauahvaz.ac.ir at 15:20 IRST on Monday January 23rd 2017

oy sy 035 90 01 (6590 0 9 (S S Sy (0 Shes p 5 kol Of (e S

as ol lis glolpS bt Glace poe CoB dusjoumw b, 30 40 O,Skes dwslie (Y Jgo) ob o gixe
Jlaie op 35S g LS 0 o5 0+ lpe 4 FI 6)l-.¢-3]r°5 Copda b oy 0, 50 mhaw axly ;o cad o Slee 1 5 i
O JS) sl sy HiSe 50 5 YT Glie 4 RDgs (6,5lolnS Copae b Ll 18, 50 mhaw aly 10 00é o ,Slas
wazg bog poll o8, 5l 5t Om 08y 50 kel Copae lajles S 0 maw axly j5 0as 5 Sles iz
e 3l S A i Jyaze Vb 2 Sl Bk 5l Sisaa 5 Sas bl o o mle Cusguc
5 955 Jol 85290 o qlie 5l sllas 550,00 45 355 351 ot b 3L el 1é (ol (8l,5 S s
9zse ol wlie 5l anng oolitul )3 (Sow sla g, 5| (Ko 053 0y lasso Jpame ST G0 & Geizen
Ll 5 o 48 53 Slac bl 5 42315 (530 ol (sl 2l 4 s o5 Sl slag, b 5, o
S 5 0 5,5k oy Lall 05, o o 30 35 o5 o s oo pal s 22l 4285 (5l

el St e g S 3blie ,o clS (gl dmos LB 9,15 65 (o llnS 4 oz

) N ' 2
& & x & & &
S F S s S
R A M S
""! "!\ ~7 "q

Log
Phaas
GEM»ISJQQ)W){&))Q‘S)LQT”SW){.‘ g}&;}

4 !>

4

—

(LS o o) adaw aslg jo o Slos

Agr o ol dlaws g o ,Slos
ke Gl L aSsysbar o5 o s woys Sy Jlazal mhas o aigy 0 00é 0 Shes 1 )lnleS S pie ]
Gy 3 ,Skae gl 5 Bl il a8 A /e 4 OOA+ 5l gy, 0 Shas o doys Voo 4y aoys £O 5l g k]
50 &g 50 00é ooy 6)lleS Cu e ST Jguz) <85 )18 Jlis! mlaw 50 PRD g RDIgg jles 90 sl
RDIgp jles g0 L aS 060 FI Loy a4 bogy o aigy ;0 0 slaws zSTas aS g jsbas 0 o sine do )0 S Jloio| o
50 0 olaws g a5 ;0 0aé o Shee (5lol O lie Lol b aS sas o (lis bl (Y Jgaz) 40 o e PRD

Ol Gl 4 dly o a5 55 g 0 e dlaal Wi, S 5,135 (Y41 +) Korukeu g Ayas oS o o iol38l a5



Downloaded from cpj.iauahvaz.ac.ir at 15:20 IRST on Monday January 23rd 2017

oy WWAF Lo (o g o 0,)los uthe Jlos = jlgal aly oDl ol3T olKiils - el ylalS (g595s 508 cipgy (sole anlilad

<k u-*-"l“ Aoy B0 Hled )3 5 VIVO 5L 5o (g8 BB eal slasi (n:Silee JolS (55kal 50 4S5 sk el (5]
G (g S (o Ty SIS gy 50 00 0 Shos ()l ST Gliee (28I L S 0ls (LS s b oo 20U TI00 4,
G ,0 0aé o, Sloe als el PRD 4 RDIBO (slo,los aS (s 9bds ol &g jo o Slae wuads ol cel wyuls
i G iy Al ds e YA e We j0 0ag 5 Slee als cel RDIOS s Lol sy VY ol
3 Ay o 0l o Shee JalS W) azil;e g ool alS sliwgid Gl S e 1) G0 gy, (i oD At edle
25 oS Fegd el Gl g Wais, JolS g dty Sl wad glo 15 Ll cel anal Brae O e
b, (YY) Ayas (6,500 Gabos 10 .0iS oo low (mals Gaday IS o Slae ] a5 40 g @i ,8 008 5,Shae Colys
OSile g Ggr 30 (b BB 0al olawi Cido 5 (alee VWemAl e (oo SulS 0 (Bras Ol Glie o oS
4 a2y b bl Geiod il @l alie o Cwl 130 A0 (S ufo b Zade gt abal, S Laoad
20 038 (339 9 B 50 0ad dlaw) & Slae izl 50 Dl 48 09, el (6, LolpS Sl Jloel 1 o0 o Shee talS
20 O S s s A gy 40 008 ()9 45 ol ylid G ol puliicenl ool Sl ol el 892 4 el (a5
Jelsty () o b o Shac o Sl el 5 43,5 5 Ol @i SISt 5 s lleS Al Co8 St S
e 5l g 05 ge oS )0 oy, drwgi 5 Fiiwgid Gl Cely A5 58y (57 Zanl 0 Skae b T (YL (Sien
2,5 0 Ll olS digs ;0 0 slaws g ()59 HalS A (gl so (ug, drwgl alS
Lous Sis oolo v yo
3 iz oole soy0 p laleS Cupae B Jy 8,55 )18 68 5 Ll by, Sl cow lmead Sas sale sy
Sz oole o0 Ao doys £O 5l kol O Jlaie ol b aS g ebas il o sae duoys SO s mlaw
=l (Y 5 ¥V sl Jsaz) o0 lo e PRD g RDIgp jlews g0 @glis 5 cdl ials VAFR o YYD 5l beoas
Ol 6o e yebds oo i sole duoys (5 lolpS Jles! L aS sols las 55 (V2 +#) o Kea g Darwish
Sd ole (s sgiajionm 21 Sl ae0 £ 5 Y0 el (sl slaws, 5 bl Galel s 45 (s ysbar wbi e
L L}iu"Lo)'] BB RS S PRR VSR T 631 IV ERNET Y SL- TR SRR VSR S VA o SIFVIR VA B WS RT YRV
o Jleel 5 ookl Ol 2ol b a8 ol azet cpl wge g o)l il (V¥A1) oS 5 (5 0iSl )58
Pl ot g 009 Call jo el w8, S0 oad S ool do o g Wb oo 38l bead Sis oole vy S
Ol 1) (o jam 008 (359 5l doyd AD B VO 090> 9 S oo i Soae Slge g S Ol ula calisee Jalge

u..;ljsl L oles Q—.‘.‘ u.....s‘)s‘ as 9)5 ul.... RS ngssa Q.ll).gL;.f (VAR ‘Q|)l5.o.ca 3 @BM;@‘)lo) B3 oo J..Sw.;



Downloaded from cpj.iauahvaz.ac.ir at 15:20 IRST on Monday January 23rd 2017

of sy 035 90 01 (6590 0 9 (S S Sy (0 Shes p 5 kol Of (e S

2 ialel sl Sl s 5l Gl el olpon (tiejinns gloosd [0 9250 Ol (1alS Joay ugb, i
Sly ez § Sl sl (5912 o o coliiul (1 )53 08) 45 8T A g oo lmoad St 03l oo
Jsame 3 dsi ;0 PRD g RDISO Lo 90 conwlin cutS g (g0ladl o ,Sloe Laa> U bons iz oole oo ol
kb0 dpogi B (Seojir

awlis v y0

2> o o s I g, & Lo Blos sl oS & 455 b g 26,5 5 o8, 1 2o 4tk s
Sy Jlail s o sl woys p ileleS Cupae dele 1Y 5 ¥ ladsaz) 05 () o855] S el o,
2o, VOINA G VYIYY Sl atulis oy Vev 00,0 £0 5 gylel O Jlade (il b aS 5 jabas 850 ls ixe duo )0
S )ly sloykd ylel sy 5 o edy O lis @l 95d e alimds a5 jsbples (F Jsuz) il il
oxé ol oSy as aulas Wbyt YL aulis we s jlicad plasiarinile 1) Slis oole oy e
S e Ll g olS o8, 4 o] Jlode g amo o JuSiis |, St oole duoyo A B P sgam Sl ey
oo i awlis Bl il o ls 3a2g oud S ools oo 5 Aulii Ao s o P (Sesen S cplplo @)ls
Olyee Orized ol (s S5y ol S50 Jolse (nnte 5l 9 005 Ll (i slood 518 oS 5
Wb i Boad o atwlas e jaiz o el plo wesl (BUS G pan 61y 6551 mel oo ooimsLis diulis
ceel ol 25 cplplo L OYAR (IS g SBae 5 ol)l0) canl o] jo St 6550 9 YL cuaS sasmslis
oley g Hlade Jleel (glp (o 39d soi o jomm lroad CohS ael ol a5 atelis wsj Ltels
Dy dzgi 15 Jpame CukS 4 Bl (ejos Jyaze ¢ln koS

Jslrs sl wo)s

i 35 slB0dE 53 Jsloma (slaa amys (Y Jpizr) a5 o stas 0sé Jslowe (sladiS amy o3, S
aoyd kel ol Gl gsla 515 <855 )18 6 )laleS Cupe Sl cow (1 b)) slepasls 1 (S Glsiea
20 31 oyl ST e Sil3l b a8 g sbay 0d s sixe doys Sy ozl s 50 s clrosé Jslme aid
Ol a8l 4y e i 15 Jlesl g 8l pals < VA 4y /Y8 3l oad Jolme sloaid aoyo Vo e 4y o)
o sre ous Jolxe sloaid as o i 51 PRD g RDIgp jlad g0 wglas (Y Jgaz) o boas [0 Joloo slaaid
Cudbb oo Ver g A e e e w5, e Sl cw, e L (VYY) oK ¢ Masoudi-Sadaghiani .sg

sy S 50 (g g Jolome laaid (5 45 W8S dl i db) Al e dw o ) Ac 50 2l



Downloaded from cpj.iauahvaz.ac.ir at 15:20 IRST on Monday January 23rd 2017

0o WWAF Lo (o g o 0,)los uthe Jlos = jlgal aly oDl ol3T olKiils - el ylalS (g595s 508 cipgy (sole anlilad

Sty Seiglpsd oy 5 BT 00y De (b e doys e (g5 Alye o 3 25 el I
Goca e 5o Jolme slaaid (lie (il aoys ulply o)l Glszee pol Guiisd @i b aS b Gl
S 4y Joowi il Sz po (il H g5l S eatmalid Lall 08, 0 o 30 08, 61 s)lelpS calise
RO N

o9 Ol

P e Vo IOA g Glime cn i Olo lis ¥ Jga @l (V Jg92) 0905 s gime (g n Glies 2 3, Sl
5 Aghaei 4 (Y- -A) Heidari 4 Mohammadkhani lewg oo plol olidss ol Jol> e o8, ,0 0,5 50
555 o Dyge obel Jlad Lio jolats 4y olS (o] Jemdly SR8l gz 50 (g Gl SIS GLIS(Y < A) o Sen
3 (G el 00S pudas SO lgreas Ko Gﬂ Sl 5 g laid ‘asﬂ sleaul (X0 ‘_gLa:..\.:..»ly,,J > b sy g
Gl i oy (g i e S 1) Ol 058 Sl i a5 00,8 (b gli] ol (el Lasl s Jyoas
S el 5 (e Sl g ead (S ay Jesd Gl Cage (SiS S lald 5o (ghel gl o
ey 0L 50 Wilgd s dg lie cplply (YN el g eolicami) aes o ialS gogus U, Sus
S Oyt 3, 45 3903 (3l Ol o0 320l S Az g5 U ey T ety (Sis a Joou et ls S lgeay
sl (S &y Ced (6 5ty Jo )0 1yell 68 4y

J39,15 (3l

Ol 50 (Y Jgo2) ads o pime dops S 5 oy iy Jleixl mhaw o g b g a Jde IS (e d) S
Jlxo! whaw o bga Judg)lS » s)lalnS lojles 5109 1adl o3, 51 St (pp 08, 50 bl olae (G
Olime 20,0 PO 4 oy N o+ Skl O Hlade ol L e ja 08, 90 ;0 )0 a5 (6 9k 0l Lo Sae o 0 SO
Olyee s 5l PRD g RDIgp jlews 90 glas 5 b alS Y/¥Y g A/AA & Y/AY g VF/-% 5l s s b ga sy IS
b9, IS Jlade (6ol s aS ols Lias (V- - ) e 5 Farooq wlidss (F Jgaz) 0s0 jlo e b ga Juds IS
sl ol cole 2als b Jds) I ay5os (ial8l cle @ wilgi o Judg IS jlade alS 5 aeo e Shals 1) lalS
Fo¥se 5 plooedsnm (Sislnsd 5 Sidlsdre Dot (KA a4 Jood sl oS 2Ll 95 oSl IS jsba
Joo s sloasi 51 (S (Sas 4 Jed Gl aalllae jshiie 4 (o3l b laatli @ a0 25 (o0 )90
Slsmn S ommd 2] Slients Dlion Boatlh ) 51 LOTAY csitoma 5 L35 cul SlalS s K25 4

9 g.)] 590 582 “_j g_BJ..a.A ‘_;J)lf u&m} ooLo M)Q uj).s Q‘Jﬁ)’ u‘)«.ﬂ c(tj).! b 9 a J.._aﬁ)lf) )......»5..3 6[&0)&)



Downloaded from cpj.iauahvaz.ac.ir at 15:20 IRST on Monday January 23rd 2017

oF sy 035 90 01 (6590 0 9 (S S Sy (0 Shes p 5 kol Of (e S

@ Jood e lyied Wi oo 0 Shee p odle laasll (ol jlplaS” o a5 0 8 0)lal ais Lalys jo a1 s Slee
Frigid o055, (Slyioms wiile bajlre (ol 5l (pam Badod Gl 5o (VTAY (saeme 5 80L03) 092 Sl Sas
A g pSoilail o Shae § T (6550 0] Bpan I (S 00ls wo 0 (S g e (S b ga idsIS)
0y SO Olgiear Gy 08, 45 S8 )5 Azl Gl e BB (nl 50 S pdan g Judg S et lh 4 g bl plo

Lol G5 Ll o gllas 0l gl (iS4 Joe

Ly oo ST i ol Judg S g (odg (3l iwe «T (590 e« B a0 O poe (1Sl g liio :F Jguo

oo 1) 99 30 6Ll eS
(p55 39 p5 ko) Juda b5 odax o1 5902 LJWITE| PE TS

Loos
. . . Sles
b a (P S ee) (cxSoyio j00,59S) (LSS 50 S yi)
Y/-Yb VV/¥ab V4/b4a a/-\b fyiva l},,fl
)
Y\ 4a \Y/-Ya Y-/bAa VV/YYa AAARF:} o
Y/aYa \f/-%7a AINAYZY Ve/f-c OF\ba FI
Y/\#b \Y/-\b Y-/YVYb ARYAYNY) fYyab RDIg -
gS)L:-.'lr“S
AIARIY AAQAc YY/aVa #IAad f-r0d RDIgs
Y\ Vb V /YYD Y-/\Yb \\/AYa ffroac PRD

5 (I e B o s iy Jlazl s 43 SIS (slaels wiz ygesT el g s s ailie Gg > b slaiSils

T 5530 ¢

ol lis b Sils avglio zols (¥ Jgoz) 09 o cme vs 0 S Jloix] v o ol S50, o8, il
VAV Gl crge oy 03, sloss 9 092 Cymipd)y & Bapye canSayio )3 0 ,59lS WIY plp O (590 00 (25 i
SG Jloiol w50 Of 6590 2 6skelpS lajles S1(F Jguz) w08 1edl 08, 4 cos ©f (5590 02 323
P ol Gysere (rpoin &S b plis )laleS o pae j3 Sile dslio @S (Y Jgu2) 09 ls gime sy
Slos 50 oo ey S sk S FIA 1l T (6550 0 23S el Cewdts PRD Jlas 50 oo 12 0,55k VV/AY
g Jlxsl mhaw ,0 Ol Grae 69000 2 6LlpS Copse 08, 2iSenn (F Jga2) wb Jol> FI g RDIgs
SSlas a5 ols i g,laleS il slacy pae S 1B, 90 50 Ol (690,80 dnlie (Y Jgaz) 0d jlo cixe duo o
el 03, 50 O (59000 )laie (p 35S g cunSlayio ;0 S Pl S VYV (5o PRD Sl b 590 03, 50 @ (590 00
slaaty, oy aie Wl oo PRD (g2 (¥ JK3) sl cawsty csSoste 53 5ol #14V (50t RDlgs ot L
<l Bran 69000 5 2L GRlBl s of iz (l8 Carge Coled 40 5 0050 ool 3 1) adsl slaads ) axwgs g sl
oLhen g Ati (Y- +VY) o,Ken 5 Shahnazari mls b Gdss | mls (Kang and Zhang, 2004) ssi e

A Cewl b cpl Wie 5 0l cillas (Y4VF) o) Kea 9 Ahmadi 4 (Y+)Y) a2 5 Yactayo «(Y:\Y)

S5ds0 ol x50t talidl el 6 laeS



Downloaded from cpj.iauahvaz.ac.ir at 15:20 IRST on Monday January 23rd 2017

NG WWAF Lo (o g o 0,)los uthe Jlos = jlgal aly oDl ol3T olKiils - el ylalS (g595s 508 cipgy (sole anlilad

\Vf |
\Y )
¥
=
9 A
3
",
a
2, £
*%? .
~ ' ) ‘: N D 4:
&> &
4.;\' QS’\ Q\ qu' Rl Q\ gQ'
p RS o LT
&Sy &N -~ &Y LY -
slewd

T 6295t 2 Gl oy 9 o)l (g GiiSony ¥ Ui

& 5 Aol

5 oSt bl ol oo sl g0 1all 5 0550 085 99 Gl (Brae o Olie a5 ol (i Gl ol s
4 o JUSe 50 05 BTl 60 Shae b 59 o8, 45 Cudl J> j0 (pl oy O LS 5o e e BFVO il
2 )0 O3 pd) GPn g o Skee (3 VL @ dzg bTaB 0o )0 WY plie 4 IS 0 Slee (il ey el o,
Deige el 5y [edl 03 b aalie 5 08 ol (S G 4 03 0l She Saeglie iz 5 (S Slasia
Slr b Sl Glagasls Glaie 4 Wl s Jsloe Sload 9 (s n slagasli oS ol (lis 15 Gdos (nl @ls
oblS 65l 5 Sl jo oLl ol 5 9855 (Brme semjams slraisS )0 okl o5 a4 e liee o)
el Cawdas PRD (g,LulinS o pon b o590 08, 10 ol Gpan (5590 0 o5 i 20,5 eolanl Sis 4 Jooeio
39230 ol e 3l Ay oolitul (sl (53,9lS o 55 Ol (Vb L Bpae 4 x93 b gios (ol @l ol
5 PRD (g)lal o5 o «o)ly sloykad )bl gy solss b 0l Bran (9000 b slogby, 4 05d0 dnogs
33,5 Solare 6 G A 4255 (09 08) S & Jeote 5 9)395 Bl 5l eolia]

&b

2355 0 4 (e Jpamme CoisS g CueS p (6)kel of 1alS) g leS )-‘-‘L’ VA S ol
o OF ol 25 ol 5 S aunsge VA o )lad oles b,

I BFr s oShee p )l iy b aadlhs AT o (B gl (ol )z (I3 e gy
(V) YO (65,5iS wlio g psle) S 5 ST (Solanum tuberosum L.) oojcwws o8, dw 2S5 Sloogas

YEoYEY



Downloaded from cpj.iauahvaz.ac.ir at 15:20 IRST on Monday January 23rd 2017

OA sy 035 90 01 (6590 0 9 (S S Sy (0 Shes p 5 kol Of (e S

1) 4 (2lerdoSid olo o) IVWAR o OIB L 5.6 cglogato g (i ol ( SLBa0 S 25l
N4 :(1) Y i mlio 5 psle dalilad oad ¢y das P olss 5 T 51 5 G ladS il oo

5 bl o aaS Shlasil (6ylalnS 9,5 5 Jool IVAL (B0 (G990 9 1E o TF )& colgtmlin
e YAA ol oia;

Shosleial b (959,51 )0 (St & Canglin (Suielsed slooasls byl IWAY jgaemmo g .¢ 3ol

SYO-SF5 (V) VE o)) 65,5LaS psle alome ail5 aim Sliesl asls

o) e 1) 93 (Sl Sleeatlh 5l (B p p (S 25 SAYRY g epilusl g ool jion
VoAV ()Y oy Sis o) sole dollad g0 ail g0 S Lyli o (Coneord ¢ Kenebec)

Aghaei, K., Ehsanpour, A. A. and Komatsu, S. 2008. Proteome analysis of potato under salt
stress. Journal of Proteome Research 7: 4858—4868.

Ahmadi, S. H., Agharezaee M., Kamgar-Haghighi, A. and Sepaskhah, A. R. 2014. Effects
of dynamic and static deficit and partial root zone drying irrigation strategies on yield, tuber sizes
distribution, and water Productivity of two field grown potato cultivars. Agric. Water Manage
134: 126-136.

Alva, A. K., Ren, H. and Moore, A. D. 2012:Water and nitrogen management effects on
biomass accumulation and partitioning in two.potato cultivars. American Journal of Plant Sciences
3: 164-170.

Ati, A., Iyada, A. and Najim, S. 2012. Water use ¢ ciency of potato (Solanum tuberosum L.)
under di erent irrigation methods ‘and potassium fertilizer rates. Annals of Agricultural Science 57
(2): 99-103.

Ayas, S. 2013. The effects of different regimes on potato (Solanum tuberosum L. Hermes) yield
and quality characteristics under unheated greenhouse conditions. Bulgarian Journal of Agricultural

Science 19: 87-95.

Ayas, S. and Korukcu, A. 2010. Water-yield relationships in deficit irrigated potato. Journal of
Agricultural Faculty of Uludag University 24 (2): 23-26.

Darwish, T., Atallah, T. W., Hajhasan, S. and Haidar, A. 2006. Nitrogen and water use
efficiency of fertigated processing potato. Agricultural water management 85: 95—-104.

Demelash, N. 2013. Deficit irrigation scheduling for potato production in North Gondar,
Ethiopia. African Journal of Agricultural Research 8 (11): 1144-1154.

Du, T., Kang, Sh., Sun, J., Zhang, X. and Zhang, J.2010. An improved water use efficiency
of cereals under temporal and spatial deficit irrigation in north China. Agricultural Water

Management 97: 66— 74.



Downloaded from cpj.iauahvaz.ac.ir at 15:20 IRST on Monday January 23rd 2017

[\ VAT lins) qoidd g S 0lods (piian Jlo —jlaal axly oDl alﬂ oBils - ely; HlS (5509 5 cidgh (cole aslilad

Eskandari, A., Khazaie, H. R., Nezami, A. and Kafi, M. 2013. effects of drip irrigation
regimes on potato tuber yield and quality. Archives of Agronomy and Soil Science 59 (6): 889-897.

Farooq, M., Basra, S. M. A., Wahid, A., Cheema, Z. A., Cheema, M. A. and Khaliq, A.
2008. Physiological role of exogenously applied glycinebetaine in improving drought tolerance of
fine grain aromatic rice (Oryza sativa L.). Journal of Agronomy and Crop Science 194, 325-333.

FAO. 2014. FAOSTAT database for agriculture. Available online at: http://faostat3.fao.org/
faostat-gateway/go/to/download/Q/QC/E.

Ghasemi-Sahebi, F., Ejlali, F., Ramezani, M. and Pourkhiz, I. 2013. Comparison of Tape
Drip Irrigation and Furrow Irrigation Systems on Base of Water Use Efficiency and Yield of Potato
in West of Iran. International Journal of Biology. International Journal of Biology 5 (1): 52-56.

Jaleel, C. A., Sankar, B., Murali, P. V., Gomathinayagam, M., Lakshmanan, G. M. A. and
Panneerselvam, R. 2008. Water deficit stress effects on reactive oxygen metabolism in
Catharanthus roseus L. Impact on ajmalicine accumulation. Colloids Surfaces. Biointerfaces 62:
105-111.

Kalfountzos, D., Alexiou, I., Kotsopoulos, S., Zavakos, G. and Vyrlas, P. 2007. Effect of
subsurface drip irrigation on cotton plantations, Water Resource Management 21: 1341-1351.

Kang, S. and Zhang, J. 2004. Controlled alternate partial root- Zone irrigation: its
physiological consequences and impact on water use efficiency. Journal of experimental botany 5,
2437-2446.

King, B. A., and Stark, G. C. 1997. Potato irrigation management. University of Idaho
Cooperative Extention System. bulletin no 789: 16.

Liu, F., Shahnazari, A., Andersen, M. N., Jacobsen, S. E., and Jensen, C. R. 2006. Effects
of deficit irrigation (DI) and partial root drying (PRD) on gas exchange, biomass partitioning, and
water use efficiency in potato Scientia Horticulturae 109: 113-117.

Masoudi-Sadaghiani F., Abdollahi Mandoulakani B., Zardoshti M.R., Rasouli-Sadaghiani
M.H. and. Tavakoli, A. 2011. Response of proline, soluble sugars, photosynthetic pigments and
antioxidant enzymes in potato (Solanum tuberosum L.) to different irrigation regimes in greenhouse
condition. Australian Journal of Crop Science 5 (1): 55-60.

Mohammadkhani, N. and Heidari, R. 2008. Effects of drought stress on soluble proteins in
two maize varieties. Turkish Journal of Biology 32, 23-30.

Monakhova, O. F. and Chernyadev, I. I. 2002. Protective role of kartolin-4 in wheat plants
exposed to soil drought. Applied and Environmental Microbiology 38: 373-380

Shahnazari, A., Liu, F., Andersen, M. N., Jacobsen, S. E., and Jensen. C. R. 2007. Effects
of partial root-zone drying on yield, tuber size and water use efficiency in potato under field

conditions. Field Crop Research (100): 117-124.



Downloaded from cpj.iauahvaz.ac.ir at 15:20 IRST on Monday January 23rd 2017

e sy 035 90 01 (6590 0 9 (S S Sy (0 Shes p 5 kol Of (e S

Serraj, R., and Sinclair, T. R. 2002. Osmolyte accumulation: an it really help increase crop
yield under drought conditions? Plant, Cell and Environment 25, 333-341.

Shock, C. C., Shock, B. M. and Welch, T. 2013. Strategies for Efficient Irrigation Water Use.
Oregon State University. Sustainable Agriculture Techniques 1-7.

Yactayo, W., Ramirez, D. A., Gutiérrez, R., Mares, V., Posadas, A. and Quiroz, R. 2013.
Effect of partial root-zone drying irrigation timing on potato tuber yield and water use efficiency.

Agricultural Water Management 123: 65-70.



