[ Downloaded from jstnar.iut.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.24763594.1384.9.2.1.1 ]

VWAL Sl /o5 oyl / o dlo / (b o 5 (55,58 053 5 p 5o

SB e a3 alul p paE (bl Of ey Gob oS

Sl s Shb 6okl 53 R pe il

Y . . Yo, ,
6 ol Jo g (B p

s S

o L) ol ey e sy ol s Sl lhis az slo] dogy e 45 34 g0 p e Sli ] ST sl s
e ko bt aw gl e o JUT G858 L5 55 b (e mjisi) Leosls p oS mjisr wl 58,8 5 33 b 5w
Al ol s L 5 pliS ol S (o (lrome G Cpglmn b g L0 68 (g gt Sy gidims b oSy gidims O 5b) (3L
et iy Sl g3 45 i ) 4 ok iy ASAE o b yllas 5y 550 P 4850 13 s )T ok e 51
Elad 9o o 2o Kl b Jilde o 50y D 5 C iy g3 5 plad o o a2 K agi b STl od (59, B 5 A o) 40)
Lo bps Jsls o polis 5 gililely ilisto Cot o ey b 0l s .55 15 20 b abooli 0 T (gl piised (sla b5
Comtj S gebms 5 L0055 (g gt Copgubmme Ly (o gibmo Spidy oy ks 57 o (0 (€) (63LT) Copi A (65 I
2 S s 1/YD 5 F/OA KNS o i 40 aes

A (ama G Sy pdoms b Sy e (5 5 lia oy e S gdes S So o sl SOl gy o 45 ol O il
2 (Jbg mis wU s Gl misi o5 <l 5o 40) jldis

20t Cond (5 57 g 57 sl gy ok I8 bl g AIS T o315

e ol colyls (35LaS eaails (ol e )
3 ol (g5,5LaS saCails (bl Llskl Y


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.1.1
https://jstnar.iut.ac.ir/article-1-337-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.24763594.1384.9.2.1.1 ]

VWAL Qs / pgs o)led / o S/ (oanb mlis 5 (550108 058 5 pske

5 e Sy s o a5 Lo ,S e Do Leesls
G Lagsl s Jromte il 0T (3LeSL 6l o8 glasy o
Lle OF 5l Jgmams o it S S dos (ol g
Slacassdome olal g Goe (ot L3 (rl b 50
W8S R b L e

©3,LS O laie LLS gl 1y al, OY) IS 5 s
ol s, Shes 5 oid bl slacals glacs b
Slaia, gl slp el ks S Sl bl s b 5 i
5953503 350 |y s 1B oll S sl
Aslows 3503 1 53 15 3 g S oS (93,28 O i Sl
s o ol g Ges S L3S IS imes s S
35l (S J g JMie 5 5 g

=5 S a gl aS Wsls 0L (V0) O 5 5
O3 fmome 45 3,03 3525 (63 20LS Gros 450 53
S 33 8 o il sl el 5 okl oS S5l 50 (s3lal
Gl sl ot S T ol 5l e G Olas
5 b L sla i ¢l Sl Ay Goo oS
(c=b
o
b aslys Dl oy olales 5l 50 dalys bl B)

O bl s g A sl 1 (Gl 513l (LTS
Cadgdoma L g Las S (g it Cosydome Ly clys gdome
Sl 45 L35 S oo s ped el ame s
e slasie 5 b (bl il el Slapingm S 5
e (g2 a8 Cysgdoms Oy pie bt gl ol Of ag
Mo iy (o o) Cudgdme b ol b 6l
A e Cewd 4 (_gsﬁ)G;.j
e Sl L oll O g Jlie () OLSGs 5 S
<C=%> ol S LT gl s gl O]
Cadgdome Ly cladgdome Ogd S pds 5 A Sl 1
Ao e el ) Cudgdome 5 las S (g gt

SR GUREESAT P BN PSP RCWSPTRVAL SEPRVAG IV

VRV
YOr SULe Suil o SKle b Kot bl e o 01
SIS0k s o 5nSG l jaS Hlis ool oS sl s s
s Jale ool ol 5 i s il e 0 S UL
Sz Ay Ll L sy oo sled 4 (55058 Gl p ediS
Oy Voo 1 AL 28 e ] L Y b
Sler ool Olesla sleiy b assil sl
S B T a1 sl el (5l 2 (FAO)
A Comar L 5l I s 58 8 8 B 55 ol (e
VIV Gl @) ol e DU Ogden Yo 350 5588 sk
Yooasedn T Jla Yo 5o 5L ol 5 ol 5L QLS O gk
(0) A2 dal o Wl S O ske

ssBe 4 L s Gl w258 03 2l s (g
Solal 03 e s sl Sl oslas Sl s
S Jsime (6513 e e b g Al eslanal 2t o150 sla s
L il 53 (bl 51 LS Lol ke St 5 O b
Soll e sla iy ol 5l S delys ol s cos
&l = S <ol (Center pivot) (s 2w) sl ie S
ooy e 4 S LS 4 s a3 5 il OLLS
JLis Jyame 03,5 Sl sl Sl i,y onl ol yen
RS atry

M5 dpamme Gl LU J s 2130 Gl 2,
Ab Sdie b3 s e plal 3ol oI o A5
ey Sl S5l 8,58 B s s o ol S
5 g Sl S e (55§ 51 G0 e
ol wl 4 a5 L s g Al g5 u] A=l o 5l ol s b
5 Pl sSis s g ax 5 L et opl 51 4 )
I ol (ol g G2 oLl 0350 (3Ll o
wlibie Somal Jltde ax Ol A Gos 4 3530 oo
S et T 58 a0 s Os Loges el ol
A 5 a5 LTS 3505 pln > sk

S P ml A am B 05 B ol g e 45


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.1.1
https://jstnar.iut.ac.ir/article-1-337-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.24763594.1384.9.2.1.1 ]

...&ﬁ.&ndlﬁudhwk}w\ﬂdﬁcﬁ ‘5)l:4j ui%d&.ﬁg_‘.«d

W Sl A) Oy s 5 (V0) OLKes 5 6, kuw s
053) (g e cilisn (sla ot Lo (gl (ol g Goe
Cosgdome L s Las S (st Cospdome L cludgdons
Sl Sl okl s b 5 p kS oS gl (Jamnon 5

i s (G55 db s ms s ml) S s

L s, g0l
S ) Slade L oll o 51 tags cnl )3
VYN Gl s slae 30 3 olKims ol s eslizal (Li3
s Sl ol (g slaS o aiils 8 Jlad 3 s
ombs (’"Lg wsre ml ys il sl Cas ol dilts s
S ks i il Slascie ghls S gt S SIS
YE0 J sl any ol ankad 5 20 OV/0 Jsb a OF 51 ankad
anlsd o =T glaml 53 Ghae Jb gl e Y AL I b e
A s o 3l ¥ Jeolsh 4 a) LTV sl e VY
Al e g i e s 5 (W 43S 13 ol
VEe 5 Al s A OT/0 (5 e 5 S LS 5 o
o PS4 sz 5l ol palE Lo s JA LS
w‘r@‘d‘ﬂ.uwmb%JJwﬂj%)
033 (g5 fat ot Wil Dmmen (Jilay Sy
VA s by O (5312 2t g0d b5 e sl
SLt 0150 Sl s Sl e 585 7S ol e Sl
s L S el (s ps)) oS JS sl s
N V) dsesly a0 p3 s bgs bl 60 s kel
s slgr o3 ol ol aisad gla b S S5 nl
eV bced e 6o B s A Cisjy o) el
Voash et npeS 6D 5 Cdis) 5o 5 plad 55
giu_s,umﬁm#.a;)\;(tuﬁw4}.);
S bage SHSG A e 3 5 S o SEee e 1 Jol
53 el e Ol e (3813 (ol i se b S sde
aars b elad Glacis) 5o R ()ls el 5o sla b 3

S e ) 33 4 AL R e

o gl Soll i Gl Ll g Goe S s S
Py 5Nl s S D (PSS S
slaBl Cans Lajls u‘<;‘“‘ sl s 5 oCaus &j
Coad 35S G 2 Coed) oo Lol 5 51 b 5
Lol 35,5 s Al ailaie o (sl 5 03 (5 dpoamms
Solatl i 3 ol Of A e S W5 S 518
Sl 5 (S Cudgdoms Ol Co pde gl Gl is
Sl e i a5 Syl Ly oy e
B e s s |y (63 )8

Gl ag oo psade Sl eslinad L (A) OLSGs 5 AUy
Sl o L s da SLIO0) O 5 (6, a4 &S
Sl ol aug Ges e 8l s () baesls O3
Sla pds gll Gl SLL 5 (b 5l Glapinem
S LassS oy taed Cyspdme L Cussdo Ol ()b
Ll 4 Glicugy Gas 5 S &1 Jasealn § Cud sdous
S 3 (p i 4o LBl Cod oo Ln S B e
13 (Ko 45550 55 03 S 34 Ol Ik

543U Ll sl ealaal Ly () ol el 5 Lo
St S Gl p 1y ol O Ges aug Jldie (W) O,
cml 53 03 S Al (e Ol (glapinn) Sl 5L
LS a5 3865 Slapten Sl glag o ¢ b
A alsl (o) shile of asly s oslasl wel s

e 3 ol agr Sf e avales sl (V) Olile
Sl (gslwasl comnd 5l & gl J L L sl
3,5 sslaal (Bla) shile olel & ol oS Sl Aol ys
56 Sy ) e o slie 03,51 o 6l s
S 5 05,5 eslaid (A) OLKen 5 WUy 5 (10) OlKn
L s gdsme Doy Sy o £ 55w Gl 0 1) (5L
e G Snpdons 5 Las S (g pltd S gl o
e 3531 w4 +/OF STV D4/A0 Ll S |
5SS Cu e g5 a6l ) Ll an Gas

dwqurwyuu;.ﬂwuuﬂwﬁ


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.1.1
https://jstnar.iut.ac.ir/article-1-337-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.24763594.1384.9.2.1.1 ]

VWAL Qs / pgs o)led / o S/ (oanb mlis 5 (550108 058 5 pske

ol e s Lol e ol 5 e i Ges
S s 35 35 e 3550 53 4 3
Lyl 55 i oS ol mban (5l ot 4 b
3 0L dsb ol (o5 0Lz oD e 5 SIS
s O3 LeHSL ol b5 ol S 8 (ol Obej
) LU ol Gt 51 dns 53 3 3,58 35 S o
Scie 5 (olol Olaj a8 355 oo eslizal (gla ie Jls Ol 5
Glacussdms U Ol Lavass glacassdows 5l b of
o=l 03 33,5 ol b 0les bl 5 el el
Sl Candy onl 53 (53,8 o sl ol Lss Cuns
5L 255 bl Gas 5 Sl B () 52,08 T Gas
Ges ol S ol 53 48 35,8 et AL (BT, 0lea L)y
Byl ol 53 350 54 (Y7 L SOD) wigr Gos Olsisas

00 3A) T oo s w05 alal Sl agulol o alsls

[¥]

S
Lol o ol =T
G %5 s =ET

3O 55, 5 oola b edd S 55050 L oalasl, o
Gl i S ) SS 5 med w5 peie 0F) o5
G S il 53 Y 48l 358 ST e s ol s
03,5 Clys O e Ly o3l 4 a5 a) o0 o
Eope ) S 05 Gl pesdle () JSE) 55 e s (0
e (y) 0l sdalin jluis ) (h) i of ltis =
YOO S sl el 8 ey 5 (Y ) el
ETe ol e Ly 5 olS 5l sy o Jlude Oloa
SLs bl il e 4 5> 2y 5SOD il
oz e 3 Ol 5 e Jpamme W5 b (] e
e ya sl ) JSCh g am g Loy (Ko Sk g
shile Of ae e oo 3 i sl (6 )8 O es
‘ppj\fﬁ_@\,\_awoi sdole 3L 5o, S ol s

La by e ol 55,5 bl alS iy plis)) oS ol )

38 S eslbl Tagits b b3 O o 15 03
La bssas ol sy, Bl ALS g sl aS sKs Y
Sie o b L s atla s b sl bl s o0
S AL i Vb b Sl s by (8,55
ol 53 i e b b3 s s Lediies o 3T T 5 23 S s
A el La S Joes 53 s ba b8 glassly Sl
S8 o e olSan 5 S Sl i sl s

"’L.’.ij d];“)‘x‘ﬂ"fT CJ.:

ol S iy Gas
< ,Le (System Optimal Depth, SOD) (s Ay e
Gl B o3 S 358 Sl 55 b oS (93,8 Ol s 5l el
pothe JS s5b 4 (10) &S ol 1y 5 s o 2t (501 O
3 lS Sl e U cilies S 3 53 5l 4 Ges

1ol LL.’;)‘ L

S5, o 83 ol e i Jyl e

wﬁu e slas 5 <ol (Soil Moisture Requirement)
Bl 3l esliid U i s e ity S
b aS o Ges 5SS (10) OLKen 5 50 3 357 50
Ol 580l Goos 0l 13,5 o0 slons 253 03 2 S,
ol OLas OF e Ly 533 5 e 5 e 4 Gos
o 2) Gl ol e ) ol 25 e e
i bl Ol ras cnl 03 &S el (Slayis
1wl ol 451

t=y/y, D]
S

(SOD) §lis ) dmly ot S5kl T 4ty Gos =y
Sl b Oles dlg 3 03 S 358 Of Llie ( Sike =y,
okl ol =t

je.aj_gp_lujgﬁ_ilj(_;;ﬁjggfjlm &:iﬂ:,a:rj: I


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.1.1
https://jstnar.iut.ac.ir/article-1-337-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.24763594.1384.9.2.1.1 ]

...ﬁﬁ.&ndlﬁ;’udhwbw\ﬂdﬁcﬁ ‘5)9'] ui%d&.ﬁg_“«d

A s Coles
0 0.5 a 1

’3 Vi hmil g
T )
f,% Jj Vel — o,
a5 o
3 Y 4l °
3
> ay
. B}
3 3
. =]

1 Yma hma:

(1031 o 43 8) O 3585 reoss 5 oue ) JK3

oo LS Ol 53 O5SU baa s cpl 3550 53 3530 00
S s ol 03 s s 25 SIS 5 4B S
el s eslanal (A) UL 5 Sos sl fiass zb
Vo a0 L) Las s gdnnd e G s laay jo
03505 eSS 2 53 Juu VP Sl (JUsAree Sy
(s gy Cun g b i b)) sl odld L]
Sl 4 slle s LT b (ol Al s sl

iy anw g a5l plend Slge (et 258 O gren
Sttt e 3] S o pe 53 3 Shes a5 au s
oS oo 2L laasse 5 aileds S 1S sl
ol Lds by elearbooladl O an AlS s
shile OF Jlie U (galiasl el s 2als els Sl S
53 gl delys RalS Sy ol 53 253 G5 e
HA) 330 Ol 25 JS2 4 sl3le O o A1

o=V, + ViF + V.F /F, +E;F ]
S
2l el of o ALy 3 (s3ladl el jmals =a
Facshes JSa
ok S by ol Ol 4y s =V,
e S AS 2 by pined LB olard sl wupn = Vp

ok b bl (3,8 O Gas onlaly 58 0 oL
Vb)) ol oS 1 s alaBl UL ¢ samme 4 35 s
23 Y ) shle bl s stasl 0L 5 (1 IS s
sy BBl () S

Lolie gl ) il ot Lot an wig O Ges e 85
4 S s (ol ke

Blge 5 AU s Shee Slals e e Lot ) 550
ol ol 4 S b s 5l alile oll 5 Jases C
S ol St o o she bt ol Ks le
(g dmn O3y s2a bst) ool (5T oS slawysa 038
S, 8ke Ol &S S (55 bl e bt s s Y
Gk sle 35S 51 30 el bl O Lisw 4 by s
e b ) e sl e Ll gt s (LasS)
a8 a5 sile (bl s Jasme o e
Bl gl 53 Cupe o5 Olge 4 ol pl il 0l
e ) el s w5 s s glagy pa 03503
(535 (5t g3 soms |

g Db pled Sl podle Sy e fg8 g 03 T
Sl Sl S3wS Ly w038 o ke i 0

Bl b pa w3 (olbel Of Lee 358 51 36 (s 2


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.1.1
https://jstnar.iut.ac.ir/article-1-337-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.24763594.1384.9.2.1.1 ]

VWAL Qs / pgs o)led / o S/ (oanb mlis 5 (550108 058 5 pske

Ol =B 5 IS0 a4 dey Oy o O 35 el b

w‘

h:f+gab [V]
h=y/y N
f:f/f’+g [4]
b+
e, &
=g'/f'+=— K
£ g/ b+ (]
S
Ay sk 3 S 358 Ol Gese=h
e s 038 358 Ol Ges =y
Faden 035 358 T G Sl =y
:.,bjdc Cadts i SVslee 5lg 5 f ol s
f:hmax [\\]
g:_(hmax'hmin) [\ Y]

S
das 05k 03,8 35k O Ges Bl = hygiy
Qo O 03 S 3 5h Ol es S1us= By,

T o ety 3wl ) da O e 0 Sl
\
jh(a)xdaz\ [\¥]

RUPYIVPN SRR o SO S B K-S P B S
BBl aS col (hipin ) JBU‘" 5 (hmax )js“'\'"
39 o dles

b:g""f_\:\_hmin =Y~ Ymin [V¥]
\—f hppax = Ymax ~Y
Dlts b gl 1y 5 OVl (0) O 5 WU s

les S &l ang of

*

b
h' —hp :( C j Vo]
hmin _hmax c+\

S

Ol s U el pl oS o ol O ag laie =h*

38 oSSk e g

g AT D gty &S Ceul (g3l Coi =C

e oSS sl ST s gl 3lse Ul =Ty
S ke
eSS 2 b Jgams Ly el s =V,
(M5 Jpame oty 03 plesd Slye ol M =Ky
e SAS eSS
2 b gl slge Gl e VG glaay o =By
0S5 5hS
S5 g a aS 3k e | A 5y sl ool (S
Golal oS il dal Jlis & |y Jpame 3 Shes 1alS
ol o yd 0 8 alend slge O ae pde ol s
o Ol S liie U gl wel s ials =L e,
Al 5 olasl s ialS &y po ol Jo sl 5
R I e
B=VeXy + Vi, Yy [¥]
S
3 5maS s_.JT = Al s (galal dal s a8 =P
Faishs S e S sks
DS oSS (O 3 5aS Ao 535 Shes S =Y,
Fe
ol o i WS By 5 Ve Vo slie
ol s Sl b Gl mis @b 3 eslind (0F) e ls
503 S s s mb sl 3 S alpln e w358
1l ol eals OLES
y(@)=f"+ga" [0]
S
Bl 358 Of e =y )
Cilys Ol i b Yy e 4 oz gl Sl g S =2
sl 03,8
A Aol ol o =17,g"b
T say 3 adaly Sl eds s Ol e (ks

’

\
= 8
= da=f"+—=— 4
y J-y(a)X a ban (7]


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.1.1
https://jstnar.iut.ac.ir/article-1-337-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.24763594.1384.9.2.1.1 ]

...&ﬁ.&ndlﬁudhwk}w\ﬂdﬁcﬁ ‘5)l:4j ui%d&.ﬁg_‘.«d

S
Lb;‘-{mzﬁcl::erfc

o el Sl Smie S B e =CU,

J‘iTgfo Cewd
n
N ZViSi n [Y+]
CUG =1 x|V = [ D)8 x|V — 4= DoVis;
i=\ i=\

28
S
el S S PSS e 2 =CU
Jolp L Ol elsS e gl by 5 ojla s L alols =S
ol
BE s_JT oS et L;u‘-;b)_; 3 el g u] V.?&:Vi
S; alwls

Lau.bjﬁ sldes =n

Cou g s
Sl g e e Sl 4S8 s3lasl gls Jow 51 (S
Llsy s Sl pis o Sl eslind 35500 58 @ sl
L bl g Gos 253 S35 L (B, cnl A3 e 392 5
o ar s Ldeg Gos el S385 Sy Js o AS s s
S pms B3 3l aS let_;:ﬂj_gv_ib =08 cl:
33 2 5 g Ges aS Sl s ml ool Sls,
ol o fom o a5 b e A S esliad
S 3l ol ane Gee e sl (Glaie SLL oD
A eslizad (ol 65,8 of 1 SKle) 033

oS o 2l 4 (Sa sl e Sl 53 Ol wg Gas
o=l 03 8 aled esle 5l sle (LT b aslis 3 ol
355 Ab 4 S 5 ednS o3y 0l el Ol 4 Jhasy
Ll o g Oledbl o 5 4 ) shie 4 AL e 455 20
S 2 S a5 G IS Do W58 3 S S

j\‘ QYJL&&)‘ e.)U.’Lw‘L:.C,m\ o.)\...iuim'_. 4e y5e J).‘M

C=p/a [V#]
gy Gt el Sl 1 650 Bty (V0) L 5 s 2
.;J;J@J;uﬁj)us,m;m)\

i e S OlS e 1 3 gnS 55l Ll O
shle ool a5 placalos ¢l 8 s (V IS2)
g].k)bjcb.ﬂ.b-b).} 3laisl .,Lab.ﬁ U’:“'étsw;fb”‘
:(‘\):ﬁQLﬁﬁjJ@ng\jdﬁ(Ce);b’u

o0

C.=a jyxf(y)xdy—?x(\—As) [\V]
Ys
S
S 5 JL elile Of asly s galasl Wl s 2alS =a
e sk
ok el 63,08 O Sl = yg
SSa (S e il ys Oy 5l 1S S ol = Ag
o e ol els O e Sl =y
1o 550 3 &3 8 Ol iy b =)
5 g s L ol Lelys falS wlie b ow
Ll ol (C) 35S S a1

_ ¥s
Cq=B|yxA,— [ yxf(y)xdy [\A]

o
S
by eSOl Jlie a1y 5 (gslasl Wl 5 2alS =B
Fash S
g3 dles 63,08 Of Jlie my mb Sl 53 L
shle O 5,8 slaay 3 Al <l ol 5L 3550 OF 1
e s o T Ul Ge 5035 e pa L1y 35aS
eSOl e Gl 5 e g g 250 0 48,5
Jols s dslae Bosls H1 3 an |y ol snie cay e

:(00) 54a

=\

%: Y/{erfc{—ﬁ}; (/\ }:_C\Uc)” -\ [\4]


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.1.1
https://jstnar.iut.ac.ir/article-1-337-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.24763594.1384.9.2.1.1 ]

VWAL Qs / pgs o)led / o S/ (oanb mlis 5 (550108 058 5 pske

db&o.h_}é_}.l_}(*) QL;..«\JLQ d..?wjﬁbev\.o.:a &)‘ﬁﬁ.}uﬁb
Ol e ba 35150 oo 5 55508 Q\PV_A(‘\)
u—]‘?""’d’—"“'ﬁ) QJJMB&AL})@M Cod gdoee

Aas o Cewd as |y (golaml Cod oy eSS

S1F s ) eslinal b angy OF s
b b A acles hiin 5 Dipax s3les Vo dslee 51 eslazal
adslee sl eslanul b o A s VY alslae Sl eslinal b 5
oolie auls @l:.l A3 S dles Lo L ;ﬂ Sldas VY
d)v‘.}: BE) LSJL:j alisee (_gLéCAiﬁ.,\A LS‘J’ h* jb‘ himin Ninax
RGI P W 4:‘)‘ Y

3l ST SSke oS sl e (Ol o 4 a5 L
C‘J\SJ_A Sy <ol QT%J\M i c,_..li'd)l.gjﬁ):
o Ol Hlaie 5 ol 51 D 5 C B A glacks,
uT g HlAde ..,bjda Cwdds (65 5,8 uT u:i’L:"‘ 03 Lo
A s 5 Jols Lol Sl pan) (ol o s ol
L(wos DsCBA sy lgr o ls S5 20 5B
Hldas acwlses @l:.l "'\'Jgf" Ceddy 8335 & ) dj”fu,fulm
s ol ST ane e 5 sy pa s kel Of avg
el Sl b a5 bl 03 1Y Jptr s ol
w&.ﬁbd\ﬁ%g)])‘@:%ﬁ@ﬁ_};MJJ ol
s Sy Cudgdoee b golatl ket (gl s

Losls 829 Jboj 4 4 55 b g & s
g glaosls Slaolaliie oSk w58 mb a5 skats &
Calies Lol 5 55 aS) glie s laialesT 51 edal s
L s o Csby ds les 0l e b oS
e Sl e (Solul oy oS > il gl
Gl 53 e 135 il e A3 S esliad (L0
Sl (G55 5 ol Sl S I by S

5508 5 shile O o Ay s golal Mol s el f
Ol s paS Usly 3 5 Shes 2alS nd sk 4l s
Lin il ke S o3lined (1) ok ool slajia s gl
S ol b (Sl ol o5 e e 2 0k (ol
52 0 S S A0l s a4l 5, Shas JalS Easly Lol 1>
g ol olS 5 als U555 Sl (V) 3 s e S
0SS M Jliis 4 S ud asiie (P) solld i,
il e L pdsS Wl o S S S a5 sl 058
> 5es DUl o SIS a ol oS S Ol s o
o S LS /M ks Soll oS Sl =3l s J g
Fooadism o8 G lle dal e B a LB 2 05500
3L W w8 il el e 5 0 S LS 55 L,
GSesol L s (Ghasin ol et 0oy 52) ¢ S5kS
> (N) asfs o5 Chle ojlbial fg,y a0 S 05550
e S 3 0 S LS 0 YP Ly Sbrplil s jlas
3o ey b b gLl b e S (5,501l
P N) s oS oble o cd il 05,8 oo L
asoim b s (N) iy a0 58 clals (S plilojlas
eIl s el o Sbe L(+/+ Y kg/ha-mm) L3 S s
Wis 08 Sl bl S plilolas 5 as, e b b
AL e (+/+ YA kg/ha-mm ) S Sloy s (N)
3 Shas 2alS (golal o s S8 an gl gl
5 (o) shle g Ll Sl ol u]v.>=>- A=y 53 a2l
A o BT SWslas by 55 4 (B) bl oS
Shie ol s S s 508 (C=Pla) (solal Cond o
3 gdimn Loy sdme Ol bl S s pll sl
Al e e Cospde b5 Lo S (g pind
sab A s dd S5 sl e i aalee V/FO 5 F/OA FV/14
o i a0l Sl ) Jsdr s ool
oo ol g ol S ¢ ) adlaie Jowe Ll b 4 (s3Lasl
Qj@é}&)u@&uj‘jijbjiﬂg(mj >4S

M}j—: U'~’~| BE e..l.nT Cewd & L;JLJS.;‘ éuw ‘-;;_9 .L.ZL‘-;A


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.1.1
https://jstnar.iut.ac.ir/article-1-337-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.24763594.1384.9.2.1.1 ]

...ﬁﬁ.&ndlﬁ;’udhw‘h}w\ﬂdﬁcﬁ ‘5)9'] ui%d&.ﬁg_"«d

(fn sl S22 dby) bl oo g1l 4 by o 5o (bl Jul g ) gur

ool o s 615l

Codpdome b gttt o gl b 3o D Lo
PN S
TYO/NY YO/ YO/ ol asa
VA/YY VV/YY 0 EPERCENCIEN
VATA/YS \ATA/YS ‘e 5o 31 50 35S 3 5aS Sllie 4 by o Jgeame DUy sa
favv/ys /e /e 355 (G gt a3 slaay 5o
Voo Voo Voo ol oS 51 26 5 Shee Uil g5
AR S4/Y A Su /YA EE PO U RS JSAT
VYYY/+A YYAY/AY Yoy (o) sk olsl ausa
\VES Y \ V5T \OES /Y B) ol oS wuzn
\/¥0 ¥/0A Y14 (Bla) s3lasl Cd

&‘_9: @}_’5 (6)‘531 e du&:’{ﬁ_# )-5) b 3 (-b'-g CJJJ{) h* BMpax Bpin 6 A& 4-.-‘-:\?56 j_:Uu Y JJ-\:.-

ol gd>es Lvh*

Cud gl Lvh*

PO las 55 (g pin Sedpdone Dy b b Dinax D sy hlesl ol
L/54¥ Ry v5a Y FAO JTE A \
V/5V4 Y40 e DAY OMAY o0 B \
Y 0N Y D54 oY v C Y
VEA LOY Ve JAAY  EYEY YVY D Y
VXS \/¥08 Y JYST YT YA A v
VA +/¥00 AT YV fYEY YAV B v
N CEAY YOV DVAE RV Ty A ¥
VY e Ry DY ofe YA B ¥
VOO VOYY Yas Y OYSSY rvY C 0
OVED RO OYYE DA FMY oxay D 5
Vs JEE V/YaA DAY BVS T A 5
VEY CEAY YO JYOA TEYD oYY B 5
VA /O VEes DY YA YA C ¢
VAN VO¥ ¥eq JREF YA YA D ¢
VYT Y YA JYE vory Y0 A v
VY yar Yor SFeeTAY ot B v
VVAY <O YA JEOYY/EYEvor C v
VDY CJEAY YYTS DTS TR R D v
VY ¥OF DY TR VAV ST A A
AARY V/EYY /YA YOV Y/\ A v/Y¥Q B A



https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.1.1
https://jstnar.iut.ac.ir/article-1-337-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.24763594.1384.9.2.1.1 ]

VWAL Qs / pgs o)led / o S/ (oanb mlis 5 (550108 058 5 pske

Wl et e O 3l (G55 m55) olel (st e iz §1 51 (51 diep OF 0 dplons palie ¥ g

S ke 5
e S jungdone b baa S (gt s sl b Coopdoee Opb iy bl egled
O/ q/ O/A A \
VENV AI$ o B |
oSk YA oSl NA S o
X% VY g C Y
Yox VE/Y Ve/a D Y
SSle VA Sl WY ke AN
O/ a/f 5/¥ A
V¥4 /¥ £/10 B g
Sils 10/ Sl 3 Sle 80
AA NG /¥ A ¥
AO A YV B A
oSl AN Sl o oSk ¥
\Y/Y AIO /0 C
Y/ Vv o D o
oSl Y S AV oSl oA
v/ £V /Y A s
v/A o/Y YV B s
AN o /¥ C 2
AY o \TAN D s
Sk AJS Sl on SSke YA
AN o Y/¥ A v
Nig NG Y/ B v
q/8 5/¥ /5 C %
4/\ 0/4 \7A D v
oSl /e oSl oF Sk YA
AA o/0 Y8 A A
MA A Y/¥ B
oSl A oSl o/ oSl Y

0F) s S L 55 Slaalie , (S
S S 3l Ve sl Sl eslial L
(Bl00) (55LasBl o 035 sk L e i S
et 3l 5 @olenin bl il Glacy pas )
Golal g Ges 23Las 14 Wales 3l ealizad L 2t 55
lacs o g3l an 48) O sy il glapSSle ¢l
oy Jead I b 52 (e Jol olais oS > il

il 615l sl gy 2T Ol e ke S e

So Sl Sllos ool shate i 515 aslie 550
030l (B 3 pmanl =5 S 50d 58 0 5051) (6 ,2,L0 LT s
B 5 GE ElE o e 238 s o S
L sy (golel b s JaalesT adS 55 70 slezel s 3
s 53 (osme Yo 5D Ogasl a5 i JLe S ) w35
3370 :L&plcla_.ﬂjs‘&dlﬂf' SLEE a4 70 slazel
Laosls SuS1 o gl p |y Chao g5 oo 2 A 4 p b 05051 10


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.1.1
https://jstnar.iut.ac.ir/article-1-337-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.24763594.1384.9.2.1.1 ]

...&ﬁ.&ndlﬁudhwk}w\ﬂdﬁcﬁ ‘5)l:4j ui%d&.ﬁg_‘.«d

P8 93 4 el Ww%gTﬁ;L&»)h)@J s is (g1 50)

(ol ol oy ¥ 5Y o S5 5o b 5 Sl

é .

S S 4o

i gl 5 oL ailae (gl 5 (C) (g3liaml Cnd s A
c,_”.sj.x_>ul~.<c,_”.>j.x_>u d_g.k_.) Lg)l_:j S pde C_}_'
(e G Cn e L 5 Las S (g sl
o b Of Jliie s S alwe 1/F0 5 FOA FV/NQ
a5 b e 5 SOkl o e g5 A Sl S5 mis
o O lde (Jle i i) Sltalie oSl 55 b
CJBJJH);.VL&Md)LﬁTqﬁMCPM§lﬁ
L s Las S (g gimnd Cusgdome b aad gdoes 09 (g5l
R o e TP g N L NP R
ué}hoﬁwbu%&wﬁswés\souJevuT@;
=35 3 S (ol o pis §5 & 203 G5 w58
(_gLAJ‘JJ_:b u:/‘)‘j_:u.if.é.:dduf U:Ij) g:,._w‘ oJ};JLdj.:
d\ﬂ%gTﬁJM el Jwle 5 5385 atdls ac 5
Sl Laesls 035 Jlo a4 5 b Cudsdoms Ok o ke
Ve /8 s VY AR YOV Y VY O s sla Sl
S L o s 6l ang o aslie .oml 3 5
Sl laesls O s jasa g Lo Las S gpdand
Ve /8 s VY AR YOV Y VY O s sla Sl
L oo gl o a o polie .ol oy me s
Sl besls 055 s s am g5 b Jaoes oy 5 s s
Ve /8 s VY AR YOV Y VY O s sla Sl
4_oﬁb| ‘-;H_i&g,_k.hau_;‘ S B L"j’}) LS‘J" sl oJﬁJ’LAJ\.:A

P h

DL gl ol 0l S U s (solal e Lot
Lt gl ag Ol Jliie Jbo s w55 16 sl 45 e e
Lacy s plu 5l 2eS cCudgdme Ol (golall o
syl L ooladl b b gl o e S
i Lacs pibs e 5l acug Of e ( aseec o
sl

(s Sl (S35 45 s 5o (4) OLSen 5 So
OIS A0l il LSS el il Bl 55 sl e (ool
b s Uy s b add st Ges sl oS s S
@bl le bt js 5 meS Cus gl O ol ls
I I T L e
g Ges polie aS s S 5518 55 (00) 0L 5 s
O oladl i a3 Jle b s L el anles
Codgdome Lo oladl de ka5 j5 5 28 Cossdoe
el g g e bl 51 ae s 5

it okl gy Ges &S W3S BIS e L
au38) (o Ll 3 5 ol 550 (ool o oI5
S5l viw.;( 935S 4o c&)]

eed A (23 SlE laesls oS s oS A o
Sla e st gl g S Slie) del coas 4 2l
L5 LansS (g S dome b ey sdome Oy (5oLl
S Ll e Rl S et 5 s pdoms
g Ol i Ol Ky, L e oS 355 e edis B3
Jles s Sl ms8 (215 6lp Cande g5 4 53 b
5SS pir o b S g O ke s el 0L
55l Sl Sl S L3S e arlone b w38
demlme e 51 0SSl S8 Ghs 4 el ale e
=08 @u ¢ Ol ol cde .l b 5 a4 el
et il et SO R R g
3l S S 0l 55 e ol by (1) A sls e ey
Sl slie 31 535 s ol L eld alous ag Gas

J\_ﬂ‘-rpc.u.»:@uo;b O3y Sy 2 pLas el sl


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.1.1
https://jstnar.iut.ac.ir/article-1-337-en.html

VWAL Qs / pgs o)led / o S/ (oanb mlis 5 (550108 058 5 pske

el o et e O 0l (o5 0055) 6okl (o pide ilisuo ¢l (g1 ategy OF 0dd alone polie ¥ g

e p 3 (51w O e

[ Downloaded from jstnar.iut.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.24763594.1384.9.2.1.1 ]

Cd s b Cdgdoee e ol oSl e 3 ooleds
e S LassS (g sdtonts Cosgdoes o el iy fol&aws b
YorE V574 Vo8 YA/Y YA or A
VoY \O/TE AVYVEE VAN or B
Sl Yo/YE Sl v oSl awe
YO/YF A YTy VA YV/Y ¥ C
YOOV Yo /A VE/YY va/s YV/Y ¥ D
oSl Yo oSl Yo /00 oSls vy
4/ VY/OY ANA VY Yoy or A
V4/+ A VE/YY A/+Y VYA YoN or B
ke 14704 oSl VA SSSls AN
VA/YY NEY o/V VoY VY 4. A
VA/YY NSV AL VO/0 Y/ q.
oSl W oSl 5o 5SSle O
VO/YY Y/ f /50 W s sV
O/ V1/40 V/¥s YE/IA V&Y sV D
Sl 10/TY oole s oSols vio
/vy V/YY Y/AQ vy Vo/s Voo A
/vy v/Yq ¥/40 VY Vesg Voo B
4/9¥ AN O/OA Va/A Vo/s Voo C
4/A0 V/VE \54 vE/4 \o/s Voo D
LN LSV LSt
VY AN AR A 1LY Y/ a. A
Ve/av V/SA \7Ak: SA/F Y/ a. B
VA/TE ANt $Y YA/ Y/ a. C
VWAA AO F/A Ve VY 4. D
oSl "o Ske A/ oSl ¥/5Y
AR AIYY Y8 VY Y/ a. A
A/ Y /A4 ¥/OA $9/q Y/ a.
Sle VY &,QL,,; &,Cgﬁ%

\Y


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.1.1
https://jstnar.iut.ac.ir/article-1-337-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.24763594.1384.9.2.1.1]

...u‘éﬁbdl:iu‘shk;ﬁabwh\ﬁ(.\f djlﬁi UT“:‘G"&“"U‘:&"G

30.0

20.0+

10.0-

0.0-
106 121 121

121 163 207 217 272

ok« 5l

O fasrecons ) cosgame b El laogS soibcand Codgame b B cusgama (9o

S5 asll e glacs e 53 oKaws Gl Ol iy il gl e Kile 15 4 Agy o polhs Y IS

30+

20

106 121 121 121 163 20.7 21.7 27.2
Focshee ool (Siles

O oo s cosgamme b E losgS saicans cosgamme b B cosgama s

Uy gy bl cilises glacy pie 53 oliws 51 O Lide il Kl 13 &4 dngs Gob palie ¥ K3

¢(ET= ¥ mm/day )
Sliie Yo alslas 43 C=¥/0A 5 CU= VWY 6,108 s> L

SISl b s e e VY0¥ 1 € sy sl ag
S g o Lliie Yo asles 53 C=¥/0A 5 CUG= VS/A

g o Slaie T s Cws 4 2o e 1140 LD s,

'Y

PV 1, gl ie golel olaws &S - o 4o 550 S e
53 ol 03 508 ol (o Jon VT O g S0e) Ao
o 5 YOA ol (O)gslasl s 4 S S
LELVEA VWX 1, C 5D bss iy o 5SS

s daly s i Lagolal o 4ol 5 wg Goe


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.1.1
https://jstnar.iut.ac.ir/article-1-337-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.24763594.1384.9.2.1.1 ]

VWAL Qs / pgs o)led / o S/ (oanb mlis 5 (550108 058 5 pske

[P P U [y W P P PP plnil g el e e VY e 55 cpl ke ol ool ol gl
slaosls) d)LﬁT%MﬁJL&}\ oslaial (gl o aS il g J_ib.saﬁjmd}))\‘ﬁlﬁ}:}ud)hﬂwwu
g ade 0 Gin s S e S L L (F 57 Gbadsdr el Gl Slesie bl piem Jpome Il s oS il

355 Jlesl bl s s Gee Lol a8 Jala ps Jyajls 5,8 «lys, Lf 5

oalaul 3,40 cLA

Cj_b UZJ‘JS/CJ‘)J)L:;}J c.’s.\ﬁ)v\..x}: ‘rﬁdjbiéhubfjéﬁjﬁ“}jdw J.”J‘); Ah;b \Y’VY 5 C‘@‘}}WL:M\
S o1 (g5, LES o uSiils (s
S ol ((g3,5LES 0uSLiils «piSe5 5 ol

abOLl oSl adlane 55 oS S5 g o0 2 O AU s slasie @l e (Sdooder GL3OLATAY O s 8 Y
Sl o851 ((g3,5LES eaKEils «ESe3 5 bl Ll bl S

Ao ama .y pdos ke sla e st bl 03 (oll O wg Sl s AYVA ol sl g e alee
Ol S b s oKils s 2alS 5 (ool len prazin &Ylis

.CJS‘)LE@JL”LJ&LAU:))W}:JSUN ATVY Jl s Shas (50158 APVY (65,5LS &sls5 0

6. AOAC. 1975. Official Methods of Analysis. Association of Official Analytical Chemists, Washington D.C.

7. ASAE Standards. 1994. S436. Test procedures for determining the uniformity of water distribution of center pivot
and moving lateral irrigation machines equipped with spray or sprinkler nozzels. ASAE Standards 754-755.

8. Donald, I. N., G. Peri and W. E. Hart. 1979. Application of system optimal depth concept. J. Irrig. Drain. Div.,
ASCE 105(4): 357-366.

9. Duke, H. R., D. F. Heermann and L. J. Dawson. 1992. Appropriate depth of application for scheduling center pivot
irrigations. Trans. ASAE 35(5): 1457-1464.

10. Hart, W. E. and W. N. Reynolds. 1965. Analytical design of sprinkler systems. Trans. ASAE 8(1): 83-85, 89.

11. Heermann, D. F. and R. A. Kohl. 1983. Fluid dynamics of sprinkler system. Chapter 14in design and operation of
farm irrigation systems. ASAE monograph. 3: 583-618.

12. Hill, R. W. and J. Keller. 1980 Irrigation system selection under limited water. Trans. ASAE 23(2): 366-372.

13.Karmeli, D. 1977. Water distribution pattern for sprinkler and surface irrigation systems. Proceedings National
Conference on Irrigation Return Flow Quality Management. Colorado State University Pub., Fort Collins,
Colorado.

14. Norum, E. M. 1966. A method of evaluating adequacy and efficiency of overhead irrigation systems. Trans. ASAE
9(2): 218-220.

15.Peri, G.,, W. E. Hart and D. I. Norum. 1979. Optimal irrigation depth: a method of analysis. J. Irrig. Drain. Div.,
ASCE 105(4): 341-355.

\Y


https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.1.1
https://jstnar.iut.ac.ir/article-1-337-en.html
http://www.tcpdf.org

