Iranian Journal of Irrigation and drainage
No. 2, Vol. 3, fall 2009, p. 71-78

Ol ! 452 9 5L alxo
VIZVA .o AFAA 5l Yoo Y oyl

(~;~§) Sl g slo ad ‘.6)‘-:3I «5“&% S %‘T S @TJ\S 93 Ses WP

SIals D3 o aia) 93 9 A, K CeiS Candy o Gl s s

Y&;xc.\:"- J}ﬂjﬁe‘éi.’w}| d\.«.’:

LXVLCES

Pl o IS (o pelaie dn sl Iy ols Coanl I ol Sl dige oalitiul 5l (65,5LiS oS 29450 bele (e

SC 704 3, (glaly &5 sy 5 o815 g s, 99 9 Sy el oo g (8 loskd o)l slo)lgi) 5,500 9 (25 (o)l (slorotses
(WAF=VYAR) Jlo dws o 1,85 d b (dolas JolS (slacS'sh 25l a0l (trip split plot) oas 55 ()lg slacs S )b LB 5 iolj]
3l 2> Weg Ver e s i ol (o)l o slaz (53908 15816 ol 13 il & Olgilee nno lie g (5,98 liios ol o
5 4ind 93 9 S b S Opgo 4yl Gyl BB, 5 1t o)l g 3 ol S 2o Ver g () o)l slolad (bl ) ool L
orlage @il 3y Slos ol Bpao IS 5 Joloe 5 3w ol 1o 09 )i 5> gy 3 V40 9 8 VD o s Jolid o515 o3 55558
Gpas 2l (slel slalass 3,90 55 45 3l (lis Jlste Jlo as 13 05y sl | Jeols @l CEF 18 s 3)0 il lim (g St
29 Jade o yieS (Sl (125 (o)l sles 5 9 09 b (i Sl Ao > Voo g Ae l S gk 3 (5)lg (shoad ()bl (slaless 5 ]
=3 e 3 )l (sloykad (gylol jlass y3 g e (it (61 2oy W T 5l e 53 (6l (loskad (o)l Hlews 3 0, SMes e Jg
SO ecils Giol)] 3l i ai) 93 cusls il 30 ,Slas 5 O Gpae S8 polie weuils Jil)l 590 )3 092 Jlade (pyiaS (sl duoyd Ae
Gl S 0 g VO e (STys 13 g jlde oy gy LS > gy Ae e v v (ST 13 5,Slos g Gl CBpnn o) w81y 0y50 10 gy At
o515 9 e A (5l e 53 )l lojlad ()bl sleg 0 Gl Bpas (LI w515 5 bl gy lie 3 3)50 )3 091 e (3 aS
losd (ylel Yo 3 Ol e IS o815 5 el (2l g (ylel Lbay Jalize 1 350 1 290 e cpp i gyl S )3 gy Qe e
eSSl (185 o)l sless )3 g o (it (Sl S 3 gy Aeeee o515 g adn) 93 bl ST g a0 )3 A T 55 s 5 (o)

g )l.).o.o

gl sy 5 cusS ol Bpuae SIS )3 0515 ) (o)l sloyad ()bl 1 galS (sLaoslg

s ogdke a8 cul ala by 5l (4 98 )kl s (WWAZ
5 siblS 1y B o Ol lide ( Jpa e 5y Slas iol38l | Laas
d)l_.j (o )l ol FUSE X s UM_:‘)$1 I) ui L_Q)J.a.n u.:])l_{
o Spyn ) oSl > s N s sl (5 sl
ol 438)5 ©)y90 dige ol 3 Slisiod 5 ASL e
loylad d)l_,..ﬂ ciliseo Zolaw 13U (VWWAY) o, Ken 5 265
3y i gl laios guli 6ol H)3 oy 3y90 4isd) 93 5 SO
2 iy slaplsl g Jolpe y3 (Gugboy (iS5 695 o Jlesl &S
IV GJ)K Py (pred Do 0 )/SJA.C uu.mlf el @yd

EPRE
3 o) ol (6599l dxwgs BuiS dgume Jole o yiene

o Jlasiol Ol oy e ) iy (55)5LiS it o Cal s
3 S (AYVR odl5de 5 L) amd e olazs] 363 & 1y jeuS
2 P9 omle Glml 2 @) Sl dnwg pas v Jelge
o lio 2908 i )3 g Canl pgusye 53l slogi) L o)l

el 5 SIS Dladed S e udige 5 (5B Olhded i3 Shagh g0 -)
s Ol by3T ab
1 s 0k 35— )

A O l3T (b e 5 (55,5l Do S ale (SR o

(Email: jamal_ahmadaali@yahoo.com



WAA jul Fals Y oylads ol ol i8R 9 ol alxe VY

ULM_J o4 P‘.?ul ul.n.:.n.?u Dy wguo Y] ‘b)§9L5 VYA 9 AV
b a3 jaiie cutS )0 (6)lg slophad (gylol i | odlatul 45" ol
YV Lol el nsi o)ll b auglio ) ol oS Tl el
Gl ol Gpae QLIS 58 (015 s )5 (\WWAY) e3lje S
9 VoI5 il sylgs (sloylad &l Uhgy 5 Ayl oaé d,Sles
@S 9 S o 2S5l YA il 3led ol U2g) 5
s s Uy a8 3l LS (VWAR) piadod g el ligivo
c_:).) 0 c_:] L_Q).,.a_n u.s])l_{ ‘LS)]?" d‘b).'a.@ d)Lj L u.’x‘am d)Lj
g 3Byl (b aasS slacely; g cdl (Rl NS sladgle
u.ﬂ)lf aS aly oyl (VWAY) dabj).e‘a g ksl Sladss gols .ad
Comd Jo)d Y8 500 4 (5)lg5 (glolad &l o¥9) O ol B pas
5L CsizinszKy (1980) .59y asis » 6,k (s kol bey &
OIS 5 s @ 0 Skae 1) (sloskd o 15l o)l g 9
G A b9y 93y ) Jpatme 3Sles g (Spae Ol 4558
U9, 4w LS5 el cLolaMS'sl ,> Brosz and Wiersma (1974)
S350 gy 2 D) S 53 |y (s 5 g (sloskad ¢Sk ol
L (xbao g sloybad g)lol (slapiums 1 45 55,5 (5155
Ao VO 9& J}@_?m b)._ﬁo& ‘Lsé)u uT Ao yd G u,u.hlf
b LG pel ol o Lamm et al. (1995) .ol aily yiol38!
loylad (o)Ll 55 3y90 Of addllas L VARY JIVAA cla Lo
OIS @) ciS ) e — e SB L gl yz0 5 (rlaw
Sacie ;5 5,Slae sLS 5L 3590 O (ghopd YO ials L oS wis S
Abu- ol o (BL LS (5 15 YD e 4 23 iSTis
ey g vy SLE L dlacyie 0 Jlg 356> 5 Awwad (1994)
\/a 9 ) "/a "/Ya d)Lj élaw )LQ} ).D I) L&JI)L 9 d‘a)la} d)Lj
lajles ol Hl 8 anlie 3yg0 A oM S5 jl s ply
2 (g g i (b9 9 2 )3 3, Slas Ol Codgams
A 35 by (glolad bl 5 Slee Cadgaome by (sl ylays
Sl 4 s (o o Y55 (shoad (5 L] 5 Ol Bpme T
Dt yude ek ¥V +) Sk

0%9) 9 2 Sl Bpae Dl gy adllas ol plol 5l Ban
P o g dilize ol Glajls 5 () )lg sloskd ()l
Dy glate (claeST3 o gl iyd agydy 93 5 S cuiS

@a_w5)l_';.§.m 0 4_79.3/\()“' WJW.{I)_:)LMQ byfo u]
33 2SS VIES Jlade b aid, ¢d oS il g WO ET (o)l
by Hlis (WAD) ohlsen 5 (85 Gladss gl g oS s
&l sloskd (o)lel gy 50 e oy p)SSLS VIV 4y (xdans
liiod gls 100,82 Sl loskad (o)l (bgy o 1) )
Voo oA Lgl.ib)ln.z; dl)) g.j d),a.a uj)lf )).)La.aéf.)b uLMJ Lee]
3 lp) sels bl (o)lol e ¥ 51 o 5 (VYAS)
)bl piaw 3 VIAFC g V/OFC O /YFC s 586 (b5 Lalls
ol el Sliios gl 0008 oy €55 g9y |y )l slo s
NG 9 <50 o [AN < [20 )_gl)g [y u] d)m u.s])lf 4 ol
sbajles SI(TAP) hlSen g )Lidl g oSl o p)S kS
2oy Voo g VO B Jold) prdaw dw p> (e ) (sloylad (gLl
5 V0 ED o) o515 a3 gy o515 sloloss 5 (oS ol Sl
0w+ (81,5 g don Ver o)l Jlod 53 caSo 2o p Sl
W e o o S g i) 93 CublS’ oy b Sy &5,
5 sdols el vy ()bl 2o )3 B+ Lo D CaSegio p p)SekS
g a9 )ls5 ol (o)l slabyy @l 1 (WAY) (g pin
2390 G5 59y 1y ko Ve g A B Fe TSl pdaw e
LHLS cppion o8 oy ol bl Glisdiss gols .ol 8 b))
o > 5L g ol oy Jlite sl el O B pas
U9y A 3l 5 unSe yio ) SOl VDY il aop3 ) e
5 3Uljgpd (odB o w0 A o5l g ol lold o)l
D99y oy Voo g VO B 5L aaw dw B (WAD) (olj e
Ol qlis 28 gy By g9 2]y o)l sload (ol
i adg 3 ol Gpae G Glise 568 g YL a8 sl
SAVY plize o ol Sl 10300 Jlo 4 bgypo i 4 (alS
Ve Ae Voo lie 4 ()bl zolaw Bl (WAS) s Siagp g (&
9> g5 sloylad ()bl gy 3 1y St I 5 doys 00
HA)JF;#S‘\/\Vs;/\CA A/+Y ¢ NAY l_g)g‘ﬁ u:_v)_scbc.\.c



\As () 6)'9‘. 6"’)"‘5 AS)L.‘.'?T 6"“&""‘““" N uT d).ua.o ‘gj)w 9 o)S.Lo.c 33y

G5 blgy > &S

(595 2 yteee cuns 1) )3 oL (35 5 pies = ETC
(595 2yt cons j) A IS sl s = Bp
L =l s =Bty alS cope = KC wuis cops = Kp
r) el o = PC (j) )3 yio oo canes ) allig) 5y
g l) Golel y9 0 & gl QB Ges = AN (10 s
=) 95 031> oS 4y b (slophad g )lol dops Ae o]y 4
T R e
gy o s ) 05 Colio = A [ yio s ) 39

b )l dogy Oygo 4 e W Jobo (e (gll 0
b SCS (o) 3 3988 (oo 0)lod gl el jolaie s
2 e VAT Ly lagie job &) (tilesl ol 53 48) (e
b e (69939 (0 (ppSimelie g (S92 20> ¢ /Y 9> b i
bl 2y 520 MW sk 3 sy loj (5503101 L e
SCS (g, il eslitasl Ly g)ll (os & i L (bl b e
Juad il jl a2 se slahs) 50 (Bpae o Jlaie 135 s
Ul sl llas (50 $=5 dlonpo 45 o1b (5 S0l caiS
bl Uboy )3 Sl o lgatls 5 S i 358 (glasg ylals
Cosl dind) 93 S )3 0 o slaoddn yolelS) (e
o Sy 355 5, S0 o)l 3 g (350 loisy (s S
oiSeids jlosleul b 5 slacile L oj)le 5 5)lel 355 ©)50
o hlaf] g 9 SB CudlS ) olo S 29 135 plox]
e Jol dess 3 Jparme ) Sl g (28 plol (s @50
e e Fasgel S by s g3 Sl e S
«Siid o JS 39 il Jlia 5 0, Sles 0nd 331 (FXV/0)
W5 (S 03l M olass g iy dlaws

b bsydg05 muy 9 MState ljéls 5 51 eslizl b (g ,lol luwloxo
26,5 plool Excel &by ) oslisd

020l \ Jgor 3 (w0 3590 Slio <8 s0 il g 455 b

@S 9y = Jlo Sl &S 2950 aalie Jpdo 4 d2gi L
s o 4y Jlim (55 9 SiS eloger il 3 Slas (O e
(crbal h9)) ool )56 5l 035 o sime 203\ Jloo|
o o il i g g b 2 )Shes ol Bpae LTS (55,
S olegn (59) 12 Ty Sl 0392 Jlogne dop2 Y Lot
24l i i sl b (o)l (bgy o Jlo Sl 6,86
ShE 9y g cslS Gil)l 5log b dxe dop ) Jleis! adaw

W g 9 2lge

Slagdios oK) )3 (WAF-IYAS) Jlo ¥ e 4 Lislojl ol
Gpao GhLS oy polaio & Olgiile (anb> wlio g (5)y9liS
5 () )l lojlas (o)l 5 (s (o)l (slapiuns 53 O]
) sl @3 celyj )3 o515 g Al 93 9 S S oy
(strip split plot) oads 3,5 (5)lg slacs S &b LJBE > SC 704
3l 3 yal 4 55 ey ol JalS slocSsl 2 b 4,
We g Ver Ae o dw Jolis d)[:.g] o Slez (93908 (sl S
o el Gl 8l sl yS g s )bl ey 0 o 5
A duwsdp ol 3 A, 5.)9;{_1&&5&)9_;.0
)l_';S.m PREYY) )l)lb ARIA) 5%' AN (’*_da.w Ay p§1ﬁ9 LS)»AJJL&
Lacayd) ggy p aig dlold) 0id S 18 e Culowl &yao 4
59 9 S CudS sl Gy A 398 slapS1y 1 plS ya sl
o5l (YOIE AYIV) 5 (YIS NFIA) (Y0ID AVIV) i dis,
IS5 50 g el cawd @ )l YF Lanjlos s zglaw oS 5 3l 0
Cpdo 13,5 bl @ye yie SXVY slal b Lilesl )8 VY iole]
as Slles 5l g GBSl e BoxIYe alal b e dalab jglate
Hd)S Atd (9395 oy (e Caa S 0 SB Ll dw (e
S 93 ) 09l LS 3 p)S9 LS VO (lie 4y (23368 luda
Sn Y obes pSeks Ve g cdls plSin 3 pS5kS V01
Pl )3 Jop b lancd 368 1S )3 p)SolS Yoo e 5 (05
A5 ool islejl e 4 cusls

gyl 390 lajlass Jlosl jlate 4 cuilS Cliles
ol 5l U8 00 )3 el Jlo ya ole et Blgl 5> wd
oo St g YomFe oo¥e lacl ) ato 5l odlizal L Jgl
43 SAR 5 pH EC il fpuni Cas &5 A apd S diged duw
ol ol zoba slales Jlosl 3,8l olSisloj]
plosh (el I (g olo S 3905) (88 45 0 5l 5 g 955w
wl)_.o JL.Q&] 5)_;..>u.)a_§.u..u_: u»s) )] odla_wl l_J UJT )L..)9 W
Ve oledly (258 L g 035 e 43 690 Jsbo 53 (LS
We g Ver cAe ol elagas 13,8 s )bl 5L oy
o) Tape (o)Ll w4 4295 b 5 duwloee ()bl jls a0y
Slasle 45 5 Jlas! j98 bawgs iulojl M o > (5l ale
2l g Syge 4

ET. = EpxKyxK;
E; = ET¢x (0.1xP.%)

dn = Et/09
V =d,xA/1000



AN sl Fals ¥ o,lod 3l ol (WiS) 5 5,lf dlone V¥

)l)_é |mew®)b)m)é 439.3&”” wsl):)).h D)glo&
Fo p eSS VT L ply e jdlie iy Syl 5 435
p.ﬂ)_: 0 Sais u»'.n}u )L&.&A IRVATY) )l:&m Py VO/FY 9 u.z.gv::
oS53 &bl (59 09 S 53 (5 VALY il jlade (o it
d‘)‘)gu;)])d ‘)_7{/:: u»))’t_{ui_.{)))l_;&b)) U}gA””
Dy P)f YAA/5 )g‘)_j )]..\.S,a u:w

39 05155 5 el by e Sl S sl
Bevee 6515 5 ()lss gloylad (o)lul bgy ) Sl o A
Mo oyt Shl> 5 485 )18 oo oS S 53 1S 5> &5
Jaz) il Slao (55, 3 o515 5 <l Sl g )lel by
P Ay eeen (S g ady g0 el )l g o A Sl
Lyl e o yide s g 48)5 )15 oo (w5 S5 3 LS
A{g.j d).m L;J)lf)lm d)kf.b%gain)h)gp;%\‘/\b
bl Ubgy o Sits eloge el polansl it lol Jlos
5 4B 5 115 e oIS (S > U 5 gy Vol e e o815
Do S o B YFAL oy lade i sl

(8 35 4ol

g Spae i) 3 g 35l jl ol @l 4 29 L
Al 8 a0 1) 5 SIS e g5ygliS O

oy ol 3l die odlitiel § O Gpae QLS Ll e -
o A ol s )5 o)l lojlad (g)ll by, 5l 45 35 0
g 03wl

g ool 4, 93 cudls” i)l 5l -

Do oaliiwl )d CuslS s [ 3 W A (S5l

5109 I gxe o yd B Jlein ] pdans p3 4ild 5 Shas g O b yuno
21 gm o ime do)d Y Jlein] maw j> a5 o5 9 Sis
Aoy ) JLQAI alo.w).) Sis u»Ln}u g9 Lads pfl)_v 9 JL.»
Gpas 2l s9) p b o515 50 ilal gy 51 os fosine
ol 9y 50 L 109 45 e o yd & Jlein] paw p>
doyd B JL@.&I (’*_da.w).) u] d/ua.o ‘_;’])L{ <9 2 Lads p.ﬂ)l' 50
ehS oy = oSy sl i)l s b plog b gxe
0599y 5l g o gime 1o yd O Jleis] pdaws 43 3,Skes g LT B pas
s 3 Ol G pas LI (555 0 o815 0 €l bl o )l
..\_~a).)(5 JL@.&I (’*_da.w).) Sais u»'.n}u &9y »2 9 Moy ) Jl.w)‘
2 oS 3 ccdls Gl ) bl Uhey > Jlo Slag o giae
.))_§lo.c 9y »2 9wy ) J‘.o.ol C.‘a.w » c_:] d)..m u.,])lf <9y
Dy b gme o3 O Jlais! pdass y

oS glaely aix ggeil (g 5l o Sile lalie
A oalawl

Joe) cilisee Slio (595 2 olel (hgy BT Slee lanlie
S e S 5 ()l (ol (bl gy 0 o Sl Ao
2 o5 VEISY 1l Jlde i b syl (sloylab &kl U099y
iy Jade oS b (6)lg (loskad o)l o) 53 (o Sl a0
b Jlia 59 08,8 J18 e WS S j0 ,Sa jo o5 VY/AA
oS b )l (sload ()bl gy > b o3 A e
3 Lajless 3503 jlome oS G 53 )5 VIPIY il jlade
iz Slio g9y o cslS il 51 (ke Slulie .cé)S
2 .))SJ.Q.C 9 u] 4_9).«:_0 Lg:])l_g );al_?u 45 b uLw_: (Y Ja»)
3 g 0390 dbd, S csls il 1 i sy 90 cusls il
S9y = w515 Bl 0S0ke Slalie 8,5 5118 Gglite (oS S,



Yo () 6)'9‘. 6'°)‘|°§ AS)L.‘.'?T 6"‘5&"‘“"’“" N uT d).ua.o ‘gj)w 9 o)S.Lo.c 33y

labojl 2l Jlo aw 43 (w2 390 Olio 08 po il yly w1325 () Jgo2)

Gl Jlia gy Suid elogm dSles Sl dpae a5 g3l ar Ol et gilie
YoOYUNOY  YYAANR. YA¥/\0A /YA Y Jlo
V5[ -oY ADIDYY YA/ AY -IEYA 5 1,55 g Js
YESRENY. YYRAY VYA Ay ¥ ol s
VAYS AV -a/sVY YY/OvE xS 5 ol ey o Lo I
YAFO/\AY ¥4/A00 \WIVEA YA \A s
VEaY/ovs Y- Ve Nite \ el )]
YOAIVAY V0D v/-20 -1-3A Y S ol 55 J 1
¥AY/Yos WIVSD VIVEY R 5 s
D~ AYYD Y/AYY A .[-v¥ ¥ S Sl el o
Yo./Naq A-f5 -IVAY A 5 S Ll el sy 53 J S
DYA/S A Y-/0-0 ¥/ASY -/ -YA VA s
PO/ N s SVPPC U 1710 v \ oS5
AFY/TAD SEINYY YIAY o[-YA ¥ WSl 5o Lo 1
¥OY/AYA d/sov \ast Aeey 5 Sl s,
5-0/a)- NISES v/oRs R \ Sl Ubs) 3 Jlw 5
Vao/- -0 YYA\SY Y/SYY R Y WSS i)
VAF/AS VAIYYA of--a" oY ¥ WSS il ) Jl 5
VYAIYFE YA YIM- ooy 5 WSlreasls il b,
FYU/FA- VIAYA Y/ava ooy \ Shreasls amlleld Sy 5 Jlo 5
YYA/AME VE/oee V/vay LA a5 s
/vy VE/- a/+) ANY - s

o3 0 o) aw ) b dme i 4y KX

JWo ;5 dlisee Sl (gly (&8 ,588) 151,55 (1 ,958) Cuils’ Liul)T (2908 1588) (65l (W9, (il dumlio —(Y Jgua)

ol

Wb e gy Swid elogn 3Sles Ol dpae 2 s

(gn) (ton/ha) (ton/ha) (kg/m®) 7
\AEZAN) Y¥/VA & \W/AAC VAY a (o 3 2o A o)l (sloyad 65LT) |y
YAS/Y & YEIV- a o/vY ab VAaY a (ol 31 o3 Voo« sl shoykab (Ll
ya-/va v#/.- a VEI¥Y a Vs b (ol 5 o3 Y+ ¢ )y ghoyhab (g lul) I
va-/va Yo/vo a \¥/YA be ARN® (85 o) L
Yvaly a YO/AY @ V¥os b Yiad (4as3y S5 culs) Ry
YA-A @ va/vA @ VoA @ VY- a (a3, 93 cilS) Ry
YAA/S @ YY/\FC V¥/Ya C \/ge C (S ) g VA= - (S15) Dq
Ywiv b YsIve b VO/¥Y & VVY a (S 53 4595 e+ -+ 1S15) Dy
YSVIY C YA-Y & YF/AD VsV b (S 3 gy V-0- -+ S15) D3

W) o iee GBI Jlesl s 53 55315 (g0l ol 1 LSy By sy el Sl



AN sl Fals ¥ o)lod ol ol (Wi} 5 5,lf dlone Y

chalejl Jlw aw 3 dlides Clino gl 65155yl gy Jilite Ol 1 (ke dm e ~(V Jga2)
Al 52 059 SWid ulegw  ASles Ol Bpae 1) s

(gr) (ton/ha) (ton/ha) (kg/m®) il
vou/sa Yv/ava w/a \IMC 11D,
v¥o/aa vo/fia \Y/AYa Y/-va 11D,
YYY/oa Y#/ava AAZAR:! V/aab 1.D4
Yas/Aa YY/¥sa vo/\ha 2 1D,
YA-/2a ys/ava \#/Yoa v/aAab I,D,
YA-/£a ya/via Vo/asa V/aab 1,D4
y.o/fa yy/o¥a \IZARY:! V/#Ad 13D,
yav/sa AEZAY:! \VZISE yivvd 15D,
\ATAL:! YAYYa \#/f-a v/sad 13D,
yas/a yYy/oha Wisva V/-of 1,D4
Yav/a YsivYa \o/-5a V\se 14D,
YAY/a YV/vAa V¥ VAa y/-aef 1,D4

55 o sine M 70 ez gdaus 15 55313 (y35] bl 2 s By (5l slayeSilio
oielejl Jlw aw 43 Blisee Glho 1y a1 Cudls iul T g Wl (W99, Joliie O 51 Sl du o —(£ Jgus)
&l )5 39 S wlogw ,50es Ol dpan 21, Lo
J

(gn) (ton/ha) (ton/ha) (kg/m®) )
Yov/sa YA/$Y hi \Y/-- a \/A+ def 1;R:D;
Y¥¥/- a yo/ay bedefg WY a Y/-- b 11R:D;
YYY/Y a vs/sv abedef VW/va a \/A¥ cde 1:R:Ds
YSVIY a yy/a- fghi \Y/YY a y/AY cde 1.R,D;
YYV/A @ Y¥/AA cdefghi VF/YY a Yo a 11R,D,
YY¥/A a yv/y- abed \WIY. a y/-0 ab 11R,D3
YAOV/¥F a \AVAYE \F/\5a /vy efg I,R:D;
YAY/- a YA/bs abe \SIAY @ y/-5 ab I,RD,
YAO/A & Y./51a \o/vE a v/ay bed I,R;D3
Y.v/ya yo/vy bedefg \F[eY a \/as be 1,R,D,
YYA/A @ vo/vA bcdefgh  va/sAa /Ay bed I,R,D,
YVO/¥ a YA/VY abc \#\Fa y/ay be I,R,D3
yaa/- a vo/-¥ bedefghi - vs/yva Vv fg 1sR:D;
Yav/o a yv/-y abcde AT \/ss fg IsR:D,
YVF/- a ys/av abcde VO/VY a \IEY g 13R1D3
YA a yv/-y ghi \$/¥ a yv/5A fg I5R,D;
Ya-/va vo/sy bedefg \Y/-ya \/vs efg 1sR,D,
Yv-/Aa ya/vy ab \Y/-5a \/vs efg IsR,D3
YaAY a yy/.y efghi \WY/o¥ a v/-oh 1,R.:D,
YAS- a vs/- - bedefg VF/aY a AT 1,R.D,
YSV/A a Yv/¥s abed \Y/VYY a v+ h 1,R:Ds
Ya¥/A @ Y¥/\y defghi YISV a v+ h 1,R,Dy
yaa/y a ys/vs abcde VO/VF a \/Av h 14.R,D,
Yas/y a Yv/y- abede \¥/5-a VY h 1,R,D;

D5 Iy gme MBI D Jleis ] daw 53 5SS O?"):‘ ool sy By sl)b sl (1 Sle



\'A% () 6)'9‘. 6"’)"‘5 AS)L.‘.'?T 6"“&""‘““" N uT d).ua.o @.T)U 9 o)S.Lo.c 33y

}] DJL&;—A&’I 4_3)2!3. ‘(\\"/\0) 'L;J‘."e(—") .& 9 szl_e@g .) .& c.LS ‘Lfé)"o
Sidisodig (55y5liS (2l y> (Tape) slojlad 55kl i,
iSa g ol clamaSus copie o inlen (Siiog ]

Y REPAES Cowdige 2SI claal ol e dupd oSl
AYAD olo W))l V¥

el 28U oy OYAD) 2lipme oy g & csdblig b o8
dle )iy a8 g WS Sluogas p (Tape) (o las
M= VY L Sl g Liegh
S Gpae LI 3 bl Slapium w56 (WAY) o wljp,S
oo VN0 dgdie wgdyd ol
Spas ahlS Gy o515 5 (1APE) lolad ()lol calie
pole doliimgh alowo aindy g5 9 o cutS > laily )b
DA :(5)) . g jy9lsS
cilizes gobaw (2l (VWA) (358l 5 5 Lplisd ey opsS
oM 9 (TAPE) (s)lgs slolad (5)lul g, 51 o3kil L (5Ll
o wyleyS )3 (glasly ©)3 35 Slas (55 5 SB b,
HYA-0Y)
Abu-Awwad, A. (1994), Irrigation method and
water quantity effects on sweet corn. Journal of
agronomy and crop science, 173(3-4)271-278.
Brosz, D. D., and Wiersma, J. L. (1974),
Comparing trickle, subsurface and sprinkler
irrigation systems. Presented at annual meeting
of the ASAE, June 23-26, paper No: 74-2045.
Csizinszky, A. A. (1980), Yield and water use of
vegetable crops with seepage and drip irrigation
systems. Florida Scientist, 43(4)285-295.
Lamm, F., Manges, H. B., Stonc, L. R., Khan, A.,
and Rogers D. (1995), Water requirement of

subsurface drip irrigated corn in Kansas.
ASAE, 38(2)441-448.

&>

cL:f .)>_§JA.C =% c(\Y‘AO) .)‘).Qe £ 9 [ J.Z.a9)g Y ‘.T cd)..)i
e oiwben (T-Tape) )l (sloykad o)ll g, > @)d
Ol A oKl . o Saj g (syll (slaaSid o pte

ol caigd)] VF WY .l pgls potige 0082l ojlal
AYAD

ceelyy ol Gpas o)L (WAY) ool o oy .z g 0 o Ll
MIVYM co)la s olag 55,135 19,0 ill i) 9 4y
($5ygUiS (digen g (B OliioS dunsge

ol 3, LS (VWAS) oo 315y 20 5 sbpdl o s 0 oL
@55 sl 3 gl ciliseo gl g (a5 (slo s
o b ol Lo petio ddlaie )3 Ve e 7y 08 (sl
YAF-YAY 1l bl anwg g )lid cos gl

cilises zolaw (L)l (WAP) o diag o 9o o2 033l
bl Ubgy > 18yuisn 5, Slhos 2l 9 5,Slae (55, )l
55 LS 5 ()ll (ol Sl (et w85 (Sl s
oleyS il g olSuisly olo yage VA JINE

Gpe LS 5 Jguaio 3,Sac (MFVA) odlize | 5.z (L
e SLidod adoxe 5)bhd g (sloytad (o)Ll o
M o)les & sl «(g5,5L88

ol pae 2DS 5 g5 opp (WWA) pisds oy g oSl
S 425 (e s By (o5 Y g )3 (o)l
O3S b g (sload (sl (sla by p> sladgle )3
oitgs 5 otb g Auoge ASVYSS 10 las ol
859uS

loylad | s duglde ((VWAY) . g o 2 5.8 (slol>
3 Slae o (ol 5L Ciliseo zobaus 35k 5l (x5 )l
ol S ple 0,858 e 1oyd

slaylSal, (WAP) .ot p g ()l -5 ez w0 (b yie
Celys 3 (q) oyl (o)ll s dasgs (93,)LS
dawg g )lid s o)l o b ale Jliews a5y
FAY-YEY :Olxas -l

AVIN NG sl s g
MENY 2o fo,l



Oyl S8 9 5 lal alo
VISVA .o AFAA jul Yol Y oleds

Iranian Journal of Irrigation and drainage
+ No. 2, Vol. 3, fall 2009, p. 71-78

Study on yield and water use efficiency of drip tape and furrow irrigation
systems in single and two-row planting systems of grain corn
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Abstract

Water is the most important agricultural constraints and its optimum use is of great importance. An
experiment was performed at the Miyandoab Agricultural Research and Natural Resources Station to study water
use efficiency (WUE) of furrow and micro irrigation systems (strips of drip tape irrigation) and single and two-
row planting systems of grain corn SC 704. The experimental design was randomized complete blocks arranged
in Strip Split Plots with three replications for three years (2005-2007). Irrigation treatments were placed in
vertical plots and planting array of different densities were placed in horizontal plots in the form of split plots.
The vertical plots comprised four irrigation treatments, including: three levels (80%, 100% and 120%) of water
requirement by use of drip tape irrigation and 100% of water requirement in furrow irrigation and the horizontal
factor was planting array in the form of single-row and two-row planting and the (secondary) sub factor was
comprised of three levels; 75, 90 and 105 thousand plants per hectare. In this research the impact of different
factors on the water use efficiency, grain yield, dry biomass and 1000-kernel weight were studied. The results of
the study during three successive years showed that in case of irrigation treatments the WUE in drip tape
irrigation treatments of 80 and 100% had greatest value, but in furrow irrigation treatments it had the least value.
The grain yield in drip tape irrigation at 120% of water requirement had the greatest value and at 80% of water
requirement it had the least value. In case of planting array, the values of WUE and grain yield in two-row
planting system were greater than those in single row planting system. In case of density, WUE and grain yield
of the density 90000 plants per hectare had the greatest values and those of 75000 plants per hectare had the least
values. In terms of the interaction between irrigation and density, WUE had the greatest value in the treatment
tape drip irrigation at 80% of water requirement and 90000 plants per hectare. In terms of the interaction
between irrigation system, planting array and density, WUE in the treatment drip tape irrigation at 80% of water
requirement and two-row planting system with 90000 plants per hectare had the greatest value and in the
treatment furrow irrigation it had the least value.
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