[ Downloaded from jstnar.iut.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.24763594.1387.12.44.9.4 ]

VWAV Sl / p5ler 5 Jor esled / oa35l05 J/ oanb b 5 550008 058 5 poke

) My eygs (b gHsd 4 IS LSy giled e

L BMS e 5 gl sige e Lo jass

NPINYIY 2 s sl s ADIANNY 1l s )

s S

D A Sl el A 6555 b I 65a8 4 BT Cuslin (m GRIBI L g o3 Sl 508 4 b piesS Jol
Sl s dal B Sl s Sles ‘V'“M oAb xils :fjlf‘:ﬁfjlﬁd’;ﬁc,;dw‘p CJi‘J°“su“L=§|ﬁJ. oL Nk uf.\.;)'
J_B" WSS L;‘J‘.’ ey JM&&SQJXQ‘) .Lf&)é\b}adbd)}\ﬁq(optionsoo r.;))bls eL:fdﬁ'.:Sb Q:}ués‘ﬁ}x d‘1|)‘
(s s 3 oSN (635508 003 53 VWAY Tl 5s ialosT cails 5 Shas 5 23 I8 Al o 55 oS G bl O (558
arl ) b yi@;a;us;ﬁﬁﬂgwnv}\o‘wm AV O X sl b sld Ay s sled K ol
25 b DT 3550 al oty Oy 51 Sy 155 (sl .0 5 plomil o) 0 S K s g 0k wEPOW o2
G palin (Al ol 51 o 2 53 5558 1 03,8 A5 skt 4 ks 8 )bl ab g o slajles b OIS 2 0T 51 s 5 )]
s&»&’\_«h;jé-‘,_ﬁj (oodla g pwle sladie jl eslatul b (S il slag b 5o (YY) 4l oo 3 e 5 (T, /Ty ) o
plosl ab s 0 ool 3l eslitul b ladus v lis ol Camsts 55 5590 sla el )l 5 5,00 5 O, 5 pled 5 O Ken 5 oy o5
4 Gl (G oy 35 51 bl 5 5 2K 5 Jbe a8 305 0L 2 8 Al o b ok (5,8 05I0l palie il gladds i1 A

s 811 adde e 4 Comd (5 5 2550 2 Sl B OKer 5 pled Jue pok a0 (gl SOT Jls ol s, 55 5 adas L

3HKen 5 plend Je u&ojl.&j&'.‘i-j.{}j Jdo (g 5 Shes ¢ pod 35 ] s 1S slasily

il OLalS 5ot S Ol sl ol ey 4o dde
O 5 Do lopus ol 8 s ool ol (bl S St Ol e sl L
L35 Ol s DMk 53 (1) Ol 5 (IS L) Lledis s ey T L el oS ol ege s S
213 B A ol S S sl e Ble S L) i e 0 St s O e Sassibome (LS
b i Lo S s 50 (TY) ey 5 (b s 3 g eslid o3 san 5 o3 ke 5 s3,sliS Sl S
Slo Sy ey il Joe b oSl S sl s b cdS Uy s sl 5 e b
e B s S st e S L sl (10) 50 15 s cla 528 slac e e

V_Jalali@Modares.ac.ir : S35 ;S Gy « 3o J ginn 1 *

ARR


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.9.4
https://jstnar.iut.ac.ir/article-1-873-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.24763594.1387.12.44.9.4 ]

WAV Sl / p5ler 5 Jor esled / oa35l05 J/ oanb b 5 55,5128 058 5 p ke

SalS LS b s OF S 558 Ol SRl LY
aigy by Tl 038 (BS hs p polie b 8
(V) 335, idsbes Uy 0L o IS @sles Sl eslizad (OlalS
Dy ad g p ) Do &S Sl
%zi[K(h)a—hnLK(h)}—S [V]

ot oz 0z
G 2 (T) Sles t (UL7) St ez Cogb, 0 01 j3 a8
Josly (LT St plst o LIS oo KL(D)
53 el Al My 4 ok Ol Of Ui S 5 (L) S5k
S S 0l sl el (LT Oley 5 St am A1
05,5 534 1y gl Ol5 e 45 5,05 552 5 (Models) s
OIS sladus s Microscopic models) .>j_;'- sladi.
S s = sladae 5 8 & (Macroscopic models)
035 s Seslal LB 5 5 (il ale LS
O 11 edzs axzliS ilesl €4 4 J=ab ol gla el )L
LS sladis ay oS badse 31 6,3 05 8 bl (e o
OIS sladds 5o dleds S byl 5 ~1b (jls & el
35 B Ol L ol ol Jave 5 o ol Ol
S g S k2 ;5 5 (Actual transpiration, T,)
G Ll A3l 3l sy S s ol oo
ol 4 Jf J_b > (Potential transpiration, T),) qul.q
il 55 gt OF IS Uslas

S=s_ —1p (Y]

max
Zr

Rl ol Ol O e sl S, 01 s o8
g Gee Z (LT Ol 5 S o s 3 oS
Uil S Sl LT el G5 Ty 5 (L) o
0 3310 & a0 @l 3 (T) G Slas (sl 1y el T 5L
51255 o 4uiS (Reduction Function) islS' < Ol & &S

12 g ALS G 25

T

S=0aS,.x = a.Z—I: (V]

Syt 1y Ol 5 en g St Kl fosly 51 b 00 Y pena
Sl OIS sladde o goe ISE T Wslae dias o 0LES ah)

NORRY ol (YA) OS5 O Jans 5 457 i
D o B oS 5 pland 5l ol LS 68 s STy
D3 sz 2050 OSUS S0l (b ()5 il s
35 ol 5 53 ol &S sl ol mh;,mg@u RIS
0Ll G b Jseas ple (o5 a0 Ly fuad Ll
(A) il 3l o 1531 S5 0 LT a5 5 Lo
Es Gy 5 4l 3 Shes W Ad) ) 4 Al 5
4ot LgLaL;.iLaﬂ BRI NG VRSP PGS R LR ¥
saalS ol 5o IS ) ol S 4S5, g K
Al et Glgdl o s e (o5l 4 Al 00 sl
AalS e (g0 4 asles Slal Gul a6 aile
sl Ayl (08) 0L 5 1S Lo baansl ol 353 o
e (Vo) OLLSan 5 gdw bu g oS 2 53 .l
s S 5t L o Sl sl SIS (55
Gl Ol a2 o a3 A B Y 50 (5550 b
Gl 53 45 s 5 S gl o ealiin sl eSS
Oy 3 S J13 s 550 (L3 old CiS (gl e
055 ity e (b (6550 a8 il s (YY) (plidlo s
St ol 3ol S S Sl g cans | paS i
Ams o FalS 3 Olgee 43S I3 5 ce (0
J=le 53 o sles Ajdolﬁu sy S8 (V) s
Gos 45 Gl 4 Tl 5 Shas ialS 3 8 Jlasl aealS
el B St s 35,8 Jlasl ol s 3
Ly (OA) &3 ) s ((Y9) 0 (gl 550 o
5 s el 0dd B8 55 (V) ey 5 (M) i
Al s azalS e 5o o aS al s (Ye) 0L
AL Sorler ot 4 vy o e Ced 115
Al 5L O 4 (Boas 5 ey skte s (sl OaLS
uﬂwﬁwﬁ‘»ﬂe&é‘ﬂ OLS TS e
b ladaly s s 05 G 5 S e (S eI
Joad So (b G m s i b5 G Ol 5 olS )

3P crloas 158 saae sla s b e ol

VY


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.9.4
https://jstnar.iut.ac.ir/article-1-873-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.24763594.1387.12.44.9.4 ]

ol oy Gla, s (b g 4 1S STy led e

\

" P
h,” —h,
e
ho _hoao

GRSy St S35 L LS e S Ll 4 s al)

Ol s gdome n Sage o XS (S3lotend 15 (5055 4 olS

a(h,) = (V]

O soim 4 Pl O et Sl By, 03,90 Cd
03l s i iy a3 O 53 2 Do A 5SS
el JSs s s 680 ey (h,") b Pl
5 S idsamme ag anly G L Poasepl (o5 Lol
Cwssy Sl 1y 3 akes (17) OLlSas 5 slos ciacl o J3
103 ged Sl OF 0351

p=—foe (Al

he. _hz
slis Jo bt s U s 0351 sty S Sl o
Nomax Lo 15 Doy, Slade (VF) OLKes 5 olea 5 0l 3L
Sl il g3 s aS 1) 3 ot b 5 esgel S0l
(1)) L5 g0 slgniys A3l s
\

a(h)= . . [4]
\+ (\ —aa)/ao [(ho _ho)/(ho _homax)]p

L b e aalsl b, 5l iy slagsy s s 0 Jlade s ials
S s lags i s s (homax) e (S e
(X,)LJ‘_:LA)JLA.::?.«U_}) ube\jd‘u (5)).\.2 L}i"ﬁ‘j—éhhomax
ho>homax 3 45 das o Ol Coadly pl S sbwl jals
LSLAQMA_ZSJ_;\)L:M‘_Z&LAJAJAJ}{ n.b))}.\.a AL::§
e e (V) O 5 slos s o aslsl 555 Sl

3 gl iy a5 5 o peds homa 4 a5 LI, P

hOmaX

—Tomax [)e]
homax _ho

p:

S st s Gosd 4 OLS S|y &S 5 e sladi
0L L LT 51 St (65 035 Sl (26 s S s Ol

J\_.:J)b)jbpjbduu@t_wi&éﬁ@u‘ju)b)jb

VY

Loyl 5 3l sl 4l (V) 0L en 5 s Loy oS
5035 (hy) SIs Jsdoms (ol Jooily Sl ol 0 )52
5 Dot dal o ) 55 oS b OT Ol i

Dyt

S=a(h,)Syy = a(ho)% [¥]

r
dtes Jalyy 4 asie Llodd slgiy a(h) 5 S ol
(YY) cpedls 5 ot 3805 (YY) edla 5wl Jav g 4 S
30 0Y O OLLSKan 5 pler 5 (8) OLKar 5 S s
Ml e 5 e s Lhys S Gl (VF
S 10 S 6l glasb g s el (YY) Cpedle 5 ule
ol S S (1)) (s Bl 5l 2y 0T b
SN0 pslie w by Rl L Ll T e bl OF cd s
e el s b il sl (B,)

a *
a(ho)zl—%(ho —h,) (0]
Sl i s, See SRalS e b bt pda Of s S
S Lol 5l o (65 Slial 51 e )55 ilsl Al
O e S IS (o oS el 383 e
Sladslan (V) (odla 5 o 555 s ot 4 3l o
s S sl 5 o et

P
hO
V+
(hom}

e O 3 &8 ol el La3 Slie (L) hy,, OF 3 &

a(h,)= (7]

=S el Pl e S oy 00 olS Law g O
(\Y) ML@ v.:.\}‘)é\}- ueL:fd.oMUAS@\

3O e ST 5 oS 2 g S la a5y
Sl 48 sl Ol as plil (B) OS5 S

DAl (1)) e ()55 S Oy L ol S by
Fadslae () 0L e 5 S s bl e 4l
g 1 s ety 5 aws (h)7) (s alin] o 1

1S ge0


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.9.4
https://jstnar.iut.ac.ir/article-1-873-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.24763594.1387.12.44.9.4 ]

WAV Sl / p5ler 5 Jor esled / oa35l05 J/ oanb b 5 55,5128 058 5 p ke

el 0 1 O]

o Lol by amls jladd e sd O
Sy Sl s, 50 slasleg s eslizul gl #oodS.m’!
slasles Jlesl gl 5,500 Glags) st B s S 535
o obas o VL A ol Al csan bl
ol S s 3l 335 L FY Ayl Of W OV dSm!
S L YYe X dSmT e (6) 5 e eSSl S
Sl Jals 5 L, SOY s sy cal 53 4, U 4 slajles
S0 AT ) @Y DX (55l A s dald Ol gsa e
S5V dSm”

oo ol o LOlS 03 5 5 S gslueslel o0
S B s esls Hpe (gt A O SN 51 S Tl oS 5 4
SV A N U . N P VISP S DU i S P
Lo 0 30 & el sy Sl 0l 3 b 5l S b
sl S (g3lwes b Gl bl 8 o ol B s
Az, LagllS 05 4 cogb o St ol £ s S
e O a8 4S) o pa e Oyl K SUS 4 s 5 LS
RO el Sl (olwes ;i3 Jas (55 OIS Sy Lo
Laolals Skt JEa b s 51,5 bollS aas s I ol
s S A OIS S8 55 O 51 ey s VY gem” luis 4
J_.in\:‘_}_:ljjrﬂ_wuﬁVgQJuikﬂjmjﬁwlS
Do e Soll b3 (e e 53 @y Ao (ST 5 Usles)
B OIS @ p s 555 03 5 0dd 55 4ils, OIS &S 55
ol o Bl 5l S b ad e eals O el b b as
53 Sl Jola IS cials A o3 s 3 s
4 Option 500 o;Lg o5, 55 Woyss pl Jsb a5 ool @L
s ead s ASl e 55, VY 5T spd > S S
STl s ge alo o Slnl 6 o o o 0 Logy o (sla0lS
Oy 31 g 3555 3505 LTy 25 6 s 8 (bl Jyoms
Sl Y abs e o sl L OIS o s e dl> 0w
b s S dlesl OF 5l e 50 slasless 5 A3 o 52

S S o3l a gy 5 bay Sl BC 5 oo (il ol

Gosd Slal &8 cils sl Ol g o bl pen 4Ll szl
Ol sy Joml e ;S0 L il Ay o 3 13IS (s
G SalS w8 s paside e AL sline
SSE o SIS il s s ol 51 sl
SalS il LTS i nl 0T 5 0538l s 55
o5l 3y se sladie Ly il A, 655 3 O ol
3551 iy Ll gl cmlin Jis sl b i p30
o el i ol bl Sl B el ekl mly

S G sllan g Lygenge

L b, 93l
2t e SOl L el s Sl S s iales]
Sl b S il e Sl YY b 5 ¥F elisyl 4 slaplalS
Jsbod” ,47) =3 bl 55,03 a_ilae 3| (Toriorthent
Al e S @y e (Jd o e YT STV, 5
5 bl sy S bt 5 (g sl Sis 3 S

el 0l J:’)‘J§\ dj.b—

S ot O B s obil s cpla b p ) 5L
(Leaching Fraction, LF) sl as » Jlesl L1, St o3
A ol s il a0 Costl 3 b (LF=2/0)sb 5
s b Sl aS b 5pd OF Sl osa Sl 0
.,\{:Jfa:LiLA}:jsfeJ‘,iﬁ\}vébMﬂ

ﬂd)j—«ﬁﬂdi—? J)j_ﬂ)é ol rl}u‘ 6[}‘&}5{. J:»'S‘)b
LleaCI’L»jA.c 45;59}""4‘)}"; uT)‘ cbl.;g Jﬁq&j .X.j:)
v U 515 et esliul culCaCly sNaCl 5l .S 5
O R B I T
s i L g g ol 03 8 e Jich o lS 0553
o=l o3 ‘J_;;Mg.wm&t_z;)ﬁsujqcu
JM))J uiewd’.,la)}; g_)i)‘ oalail ﬂ)}.’.

U_~’~| Lﬁw 6u§}:} f}"Y J)J?.-)J L eals C:?-JJ

VYV


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.9.4
https://jstnar.iut.ac.ir/article-1-873-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.24763594.1387.12.44.9.4 ]

ol oy Gla, s (b g 4 1S STy led e

oalziul 3,40 S L;‘-»}?J&\?"?‘: 6‘.&‘;};} Lf;'f.’ .\Jju\:.-

7K o T3] oAl e s Jr gy TNV®OC"  ECss’  Clay Silt Sand —pg" o sp'
(mgkg) (mgkg) (mgkg) (mgkg) (meq/lit) (meqlit) (mgkg) (mgke) @) ¢y @Smh ey gy ) D)
\/¥Y YF o) A ¥ vt VoY Wi LAY ) /A Y4 00 VAE  YV¥E

il e S dsles Sal 0l 5 T 0 S Oljee gl oslas (Sl ulie o Ol gLl Cash Ol Sl 55 40 6)

Ol o 4l ys O A pland @ 0 @ Y

NO; Na* Mg™ Ca™ B SOy cr- HCO. EC pH
(mg.I™") (g1 (1) (1) (mg1™") (mg.I™") (g1 (1) (dS.m™)
Y/VO VO YY/¢ \/Y OY/A AR AV \Fa! k4 P V/YO

5 Do S e slaelel sl Oly el Lad s

:C,.w\

ME = max[P, —O|" Y]
RMSE:F?:\(R —0;)‘}?; [VY]
n (0]
3(0,-0] Y]
CD =1
.n (P‘ —B)Y
$(0,-0) - ¥ -0, [¥]
EF: 1=\ — 1=\
g(oi—o)
$0,-3p, V0]
CRM = ==
>0,

5 oded (S e3lul slie Of ol 5,50 5 palie Py Ll s oS
CD 3 RMSE ME (¢l s licie op 268 .Sl 4 5a 3ldai
Juce 350 o el un KU ME s .ol i
3550 im0 a30LES RMSE s 4S5 JLs 55 .ol
CD .ol (Underestimate) s, o1 ~= L (Overestimate)
oo (g Sesliol 5ol 5,50 » slie 2T, o
SEF slie .oosl SO EF (gl Jldde oty s e OLES
s 1y 00 5,51 0 3lis BF il i U515 o CRM
EF e jldie S o aglis agg Sosllil (S0le lide «

e el (6 - Se3lul alis JKJL:A aS 35ls QTJ... oJYs

ARIA)

53 355 ol QLebl LF =o/0 Jlasl s 31 b Ao
2 G s s Wl g 4 OIS (s S al>
S daly el s 3 8 s aslone OIS Sl plas
e 3 53 oS 3,55 ol o il 53 o 3,Skes ()
At a8 s (Jgeme D dald Sl @ S (555
gl 2 5 0l 05 Jald e s Shes fob dl> e o
i B8 5 (et oD el 4 el 6052
0535 53 3AS 5, Shas 5 Al 5 o58 JI 00,8 (S sk
edla 5 els ladiie 5l eslial U s 5 Shoe ¢ 205
5 () OLSen 5 S 23 (YY) pedla 5 o 52505 (YY)
el sl sladas s il (VF) 0L 5 olea
Fode s 23S = o ool Gzt oo 3 Shas (glaosls
L Ladde Jao g o 3550 5 oo 3 Shes i 0305 3310
oslas (st il sl Bl s el S Se3lul slis
e SuS L cidise sladd s s e gl
ool amulows L ladite (25 aulis iz on s S
oSSl ainy ) ((ME) (Maximim Error) e Slo slbas
= 2 (RMSE) (Root Mean Square Error) = ol e
Jas =S (CD) ( Coefficient of Determination) Oy
odsbe Sl o vy —2 5 (EF) (Efficiency of model)
Selas s 6l (CRM) (Coefficient of Residual Mass)


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.9.4
https://jstnar.iut.ac.ir/article-1-873-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.24763594.1387.12.44.9.4 ]

WAV Sl / p5ler 5 Jor esled / oa35l05 J/ oanb b 5 55,5128 058 5 p ke

slresls o g g A3l— (7)) adla 5 ls (o
Juae p emlie Ol gl cpl gl 15 sl (6 S5l
(F Jsdx) ok 53 glao,lel S L el 1o opl 3 (93,50
S s e e
5 555 g e (ME) pay o sllas 5 (BF) 18
UL 5 plea 5 (B) UL 5 S 53 ((TY) eila
S Sl Jho (e Sewbie Bob 1 5ol OLSS (VF)
So e O (CD) fppass oy 5 Lk azils (5 28 RMSE
= sladios e o3 el 6l e L S
se3p G Ll urly (V) adls 5 oo oS0 Je o>

fok 4> 0
il L 1 IS &l s 5 Sas ol uis Ly, ¥ S
G S €l o 3 ,Shes s o 0L St shous (555
S oS clll Jals e a3 ews O 550> ()53
LS oS 5 Shas (S e ()58 SRl L ey O
e dy e g pedes o3 VA S5d (G5 s 5 DL
)

53 edd (6 - Seslll slaesls o ladae 35l b IS
3lie 4 das e 0L Sl s o OLES 1y sk 4l 5o
o5 s 4 il Gladde Lo s ol o 3 Shas ot 3550
Clls ol (6 - Seslsl olie L ot 8 sladi s
Slsesls o sz 250 ladds S5l Lol (6 i
55,50 o Ladda 5l oS o e gl el ool Cewsas
Sl ol S0 Jsa= s

35S (YY) bl 5 ols s RY) o
aS AL e (A5 & OValee) Kos dolas av ol ol
s 13 e s e Sl o Sobl Bl 5l el
L alanlly ads e ol 5o o 8 gladie 2 ole
SLaS L opl plo dins &1 351 op i (Dl 3l

)|ng't'i))‘“u|jw J_}J} B IS W4 JSJ 6u0)LoT

CRM s s 4l ol 3,50 0 polie & o |y (6 20
ol Sl S Ly iy e 4 Je Rl S oS Ol
&l CRM e jldis 0351 Coests o Cosl 00 (5 S o310
Olis Lags S 31l 550t sl 1) dde Lled Jie
ol (6 Sl 5 el 350 glaesls sles ST .das e
RMSE = o ME = o &, 4wy bas Ll E il Ol
im0 Culg 3 3y Jalm CRM=o JEF =) CD =)
5SPSS iyl e L S3IS slaylss Solal sl s

NURJRY (=L>,u‘\ Excel

C,au‘gcl:;
‘;&.:de;’-}a
(5))—*‘:‘MC}J““)J£J<J§¢']°)J|JEW&J&?
el sl B eslsy OLES Y s s (ECe) S CLJ oslas
fMJ@”’Vd)HU“SWLEJ’G‘Jng‘wL”‘f
35 5 A (g sd Sl b O 51 bl il 2alS e

Sl g5 S oK d3IS 6558 Jeos wlia] 1>
(5[-&4-3.9[.‘5‘ wL«w‘Jva\.«Zb &;ul.s v\-«-;‘) 09> QL:L_!U‘.U..‘ )‘
Sl Cliwl as sl olis ol iesi 4SOl Jb-
e e S Vs 1S ads e s 1S s e
ol 6;50)\.)»4‘ 6&03\: » uJJw U‘:')‘J" Y J&.Z s
MP)O&J)J)J_Ab;AQL&_oU ka_lful;-]»):
U 5 (Observed) sd_i sdalice slaesls by o5 5
ool= bl e (Predicted) Jas bw g5 odd o
sla bl eds o Seslul slaesls 5 cilise e
4_7‘)|VJ_5J~_>.-)J_5>))TJ_3 uudv\_,‘:)‘;g.lﬁgﬂ.b}u
RGI IR %Y

53 es €I RY) s cul i 5 Y IS 5165 bolen

)obuduuwd)a}ﬁ& 6uJJ~A cJujL;oJ.’V J_},\;-

A4


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.9.4
https://jstnar.iut.ac.ir/article-1-873-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.24763594.1387.12.44.9.4 ]

ol oy Gla, s (b g 4 1S STy led e

\0 Y YO Y

(dS/m) gladd o jlas 5 84

ohas 5555 51 (b Ol 5oty ANS Ao 3 1S oS ol 305 N S

Maas and Hoffman

e B

zl-.lu‘ wLA“— S
(dS/m)

van Genukhten and Hoffman

e (B a3

&1-.%“‘ whéf— Soss
(dS/m)

=+/AY
e Predicted
®  Observed
=+ /a¥
o Predicted
®  Observed

Dirksen et al

R'=+/4¥
“D 0 — Predicted
. . ®  Observed

. Voo Yy T
gl o las ()5l
(dS/m)

Homaee et al

£ Y
9 o Predicted
1 ®  Observed

e Y. .

gladl o juac 55l
(dS/m)

ﬁf}‘ﬁ): bb&m&}d‘.@‘pabm‘gﬁﬁa ‘w}h}&‘,ﬁﬁj ‘Cf“éh-’d“b dLAJJ.A QA_TJ'S w‘.tba "JS.&

S gLl jlas 5555 3 b Olse 4 23S dom o 3 151 olE i G o (slaesls

Sl f“f‘ (\f) Qb&.&.ﬁ 9 L;.’.L‘"A 9 (9) db&_o.ﬁ 9 Q""Jfl:

Sz e OF 3555 Gla bl & L3l b Js
O 0L e 5 sles Juw eSS plaas g L aliL

VY

il gladis gl 1) baoylol opl sl 8 Jsds 3503

4,:'_:) L(RY)J;_:.«;&#.LJJ 6u0)LATdJ‘M4_>-);Lv


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.9.4
https://jstnar.iut.ac.ir/article-1-873-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.24763594.1387.12.44.9.4 ]

WAV Sl / p5ler 5 Jor esled / oa35l05 J/ oanb b 5 55,5128 058 5 p ke

35900 ln 0)Ken 5 alen 5 O, Ken 5 oS 5 (el g 3 5K edla 5 wlo sladde (gla al,l Y g

23S Al e 55 S plslolas 5,5 4 155 oS mul

Je EC, ECs, EC nax b o P R’
Maas & Hoffman v/$ - - o/o¥o - - o/AV
van Genuchten - Yq/¥f - - - /4 o/ ¥
Dirksen et al v/§ Y47 - - - Y o/ ¥
Homaee et al v/§ _ 2V, _ o/VY v o/q¥

PSS A 53 S gLl oslas ()58 4 1S olE Gl 3,51 ladde aglie gl b alone sla 65T Py

Joke RMSE CD EF ME CRM R’
Maas & Hoffiman \Y/AY \/oV o/AA o/\Y —o/e\Y o/AV
van Genuchten AIYY V/YY /40 o/Vo o/oYoY o/A¥
Dirksen ez al AY¥ VYO 2/20 of\e o/o Y °/q¥
Homaee et al AY¥ VYO 2/20 of\e o/o ¥ °/q¥
UEEN P
[
a [ ]
N (]
15 °
. 0 \» VO Yo Yo Yo
(dS/m) gladd o jlas (5,9
S &L..;«l s las 5,95 5 b Ol e t,b Ao 53 1S 50 s s S ¥ IS
:)‘9|ﬁ6|}30‘)&A}&M}Q‘)K&A}&Sﬁ:‘wu}&ﬁﬁ};&éh}wbduddﬁdhﬂb\i.Od}-‘-’,‘
Pk Ao 5o S gLl o jlas (g5 4 1S olS Rl
JJw ECO EC50 ECmax b o p R“
Maas & Hoffman 0/0 _ - o/oYs - - o/qY
van Genuchten _ YA/O _ _ - Y/YEA o/qA
Dirksen et al /¥ AT _ _ - \/$ 0/49
Homaee et al 0/% _ Y4/4 _ o/Y) Y 0/49
VYA


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.9.4
https://jstnar.iut.ac.ir/article-1-873-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.24763594.1387.12.44.9.4 ]

ol oy Gla, s (b g 4 1S STy led e

Maas and Hoffman

Lru.ud)ﬁac

q
1,
0 \ v
(dS/m) gladl o juac (55
Dirksen et al
\ Y
i R'=:/48
i ) (\ P
’]\ .
. ye \ v

(dS/m) gladl o juac (5 )5

\
R'=:/av
=AM
. . ) R o

van Genuchten and Hoffman

0% e 3 Slee
X,
1]
p
>

\Ki '\ A\l

(dS/m) gladl o joac (55

Homaee et al

(dS/m) gLl o juac (5 5d

ool g s bl,&q.aj&u,bl,&w,ﬁﬁagwu,yﬁjgwu,wu sldas &T,ls aslia ¥ IS5
Sut}rﬂe)wd)}:)}‘6&33O‘ﬁqiﬂbr,:‘%egw:ﬂ&duubﬁ

Pk Ao s S gLl olas (5555 4 1S olS uly 3590 p sdde awslin gl odd aloes sl oLl £ 50

U RMSE CD EF ME CRM R
o VA VoY °/450 o/oA —o/oe0Yq °/aV
$ i VoY °/44 o/o5¥ o/e0O¥ o/AA
v YV °/44 °/44 o/o0f o/oo¥0 °/44
4 YV \/eV °/44 o/ ¥f ofe 0¥ °/44

G5 Sos 1P L ol a8 ey ey (o
e e TV sl (650 55 5 Ak e A
Gladiis gms 3, ke 3,50 1 55 vy ol aS
22 Aty V) adls 5 ple (ot Jobe st S a5 8
e il Gl el s gV R s
sla eyl 3 eslanal sl acils sl (5, Se3ll glaesls

)4

J_';V_V:LA Jos W‘ C}_Lv A.L;-JA)J cw\)\:)}}ﬂ QS/}.’J

-JJ-,’)LS“{O‘);L;"“J";‘Q{‘)J‘UJL“L;}U)

S g 4o
d;\;oum;.ks;ﬁwﬁqdaswdu@,:;,_,ls@u

Véjbdjﬁuoqﬁ‘jwéﬂudﬁbﬁbfjé


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.9.4
https://jstnar.iut.ac.ir/article-1-873-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.24763594.1387.12.44.9.4 ]

WAV Sl / p5ler 5 Jor esled / oa35l05 J/ oanb b 5 55,5128 058 5 p ke

5L Jds 53 ;8 (BF) L1 aSepl v am 5 b asled oo i
O gla byl a5 (OVF) O LKen 5 glar Jdo 3 ol ol
el Jae o Semabie Sl 0l i jad 5 asede SblS
e 53 1S S 0s jasiie rass cpl 3 s S
Slatanlos GHd g 4o Ll A 050 il
S g ool O s ol b s e Ol sl

Gos=d i plp o3 fols al e s s S Al e o

5 mlen (8) OLLSan 5 S 3 sladiie oS sl Ol
e et ol V) el 5 2 555 5 (0F) O es
Sl Sl 4ty A o3 S BF) LS 5 RD)
Slie 51TV cpedla 5 ot 5255 Jds (g1 (RMSE) e
ado o ol Gl die Gl s (e & 35 13055 5 S
ladaa sls 0Lz bl sl o §sk al o 3 slgnty
D) OLLSn 5 plen 5 (B) OKan 5 S s a8

J‘Juuudju#@)uo Mpﬁ‘ﬂ&‘)u%d)))}dufﬁbbﬂ&ﬁbw

69@3)}-&4{‘) egw&bﬁwm‘j_}eﬁ 6;‘}“.’

el )40 CL.O

O OA oled w85 .00 0l 2505 5 olal o anaS (g5 4 OLALS 2ST5 A YA pelen

2. Carvajal, M., F. M. del Amor, G. Fernandez-Ballester, V. Martinez and A. Cerda. 1998. Time course of solute
accumulation and water relation in muskmelon plants exposed to salt during different growth stages. Plant Sci.
138 :103-112.

3. Chartzoulakis, K. and G. Klapaki. 2000. Response of two greenhouse pepper hybrids to NaCl salinity during
different growth stages. Scientia Horticulturae 86 : 247-260

4. De Wit, C. T. 1958. Transpiration and Crop Yields. Verslagen van Landbouwkundige Onderzoekingen, No.
64.6.Wageningen, The Netherlands.

5. Dirksen, C. and D. C. Augustijn. 1988. Root water uptake function for nonuniform pressure and osmotic potential.
PP. 185. In: Agronomy Abstract. ASA, Madison, WI.

6. Dirksen, C., K. B. Koorevaar and M. Th. vanGenuchten. 1993. HY SWASOR- Simulation model of hysteretic water
and solute transport in the root zone. PP.99-122. In: Russo, D. and G. Dagan (Eds.), Water Flow and Solute
Transport in Soils Springer Verlag, New York.

7. Feddes, R. A., P. Kowalik and H. Zarandy. 1978. Simulation of Field Water Use and Crop Yield. Pudoc,
Wageningen, The Netherlands.

8. Francois L. E. 1994. Growth, seed yield, and oil content of canola grown under saline conditions. Agron. J. 86: 233-
237.

9. Gleen, E. P., M. W. Olsen, R. J. Frye and D. W. Moore. 1994. How much sodium accumulation is necessary for salt
tolerance of sub spices of the halophyte, Atriplex canascens. Plant Cell and Environ. 17: 71-79.

10. Hamdy, A., V. Sardo and K. A. Farrag Ghanem. 2005. Saline water in supplemental irrigation of wheat and barley
under rain fed agriculture. Agric. Water Manag. 78: 122—-127.

11. Homaee, M. and R. A. Feddes. 2001. Quantification of water extraction under salinity and drought. PP. 376-377. In:
W. J. Hort et al. (Eds.), Plant Nutrition-Food Security and Sustainability of Agro-Ecosystems. Kluwer Pub., The
Netherlands.

12. Homaee, M. and R. A. Feddes. 2002. Modeling the sink term under variable soil water osmotic and pressure heads.
14" Intern. Conf. on Computational Methods in Water Resources, Delft, The Netherlands.

13. Homaee, M., C. Dirksen and R. A. Feddes. 2002a. Simulation of root water uptake. I. Non-uniform transient salinity
using different macroscopic reduction functions. Agric. Water Manag. 57: 89-109.

14. Homaee, M. R., A. Feddes and C. Dirksen. 2002b. Simulation of root water uptake. II. Non-uniform transient water
stress using different reduction functions. Agric. Water Manag. 57: 111-126.

15.Homaee, M. R., A. Feddes and C. Dirksen. 2002¢c. Simulation of root water uptake. III. Non-uniform transient
combined salinity and water stress. Agric. Water Manag. 57: 127-144.

16. Homaee, M. R., A.Feddes and C. Dirksen. 2002d. A macroscopic water extraction model for non-uniform transient
salinity and water stress. Soil Sci. Soc. of Am. J. 66: 1764-1772.

17.Kaddah, M. T.1963. Salinity effects on growth of rice at the seedling and inflorescence stage of development. Soil
Sci. 96: 105-111.


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.9.4
https://jstnar.iut.ac.ir/article-1-873-en.html

[ Downloaded from jstnar.iut.ac.ir on 2025-11-03 ]

[ DOR: 20.1001.1.24763594.1387.12.44.9.4 ]

ol oy Gla, s (b g 4 1S STy led e

18.Kaddah, M. T. and S. L. Ghowail. 1964. Salinity effects on growth of corn at different stage of development. Agron.
J. 56:214-217.

19.Keshta, M. M., M. Hammad and W. A. L. Sorour. 1999. Evaluation of rapeseed genotype in saline soil. Proc. 10™
Intern. Rapeseed Congress, Canberra, Australia.

20. Lutts, S., J. M. Kinet and J. Bouharmont. 1995. Change in plant response to NaCl during development of rice (Oriza
sativa L.) varieties differing in salinity resistance. J. Exp. Bot. 46: 1843-1852.

21.Maas, E. V. and J. Poss. 1989. Salt sensitivity of cowpea at various growth stages. Irrig. Sci. 10: 313-320

22.Maas, E. V. and G. J. Hoffman. 1977. Crop salt tolerance - current assessment. J. Irrig. Drain. Div. ASCE. 103: 115-
134.

23.Pearson, G. A. and L. Bernstein. 1959. Salinity effects at several growth stages of rice. Agron. J. 51 : 654-657

24, Richards, L. A. 1931. Capillary conduction of liquids in porous mediums. Physics. 1: 318-333.

25. Rhoades, J. D., A. Kandiah, and A. M. Mashali. 1992. The use of saline waters for crop production. FAO Irrigation
and Drainage Paper. FAO, United Nations, Rome.

26. Steppuhn H. and K. G. Wall. 1997. Grain yields from spring-sown Canadian wheat’s grown in saline rooting media.
Can. J. Plant Sci. 77: 63-68.

27.van Genuchten, M. Th. and G. j. Hoffman. 1984. Analysis of crop salt tolerance data. PP. 258-271. In 1. Shainberg
and J. Shalhevet (Eds.), Soil Salinity under Irrigation Process and Management. Ecol. Stud. 51. Springer-Verlag,
New York.

28. Wilson, C. Lesch, S. M. and C. M. Grieve. 1999. Growth Stage Modulates salinity tolerance of New Zealand
Spinach (Tetragonia tetragonioides) and Red Orach (Atriplex hortensis L.) Ann. Bot. 85: 501-509.

'Y


https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.44.9.4
https://jstnar.iut.ac.ir/article-1-873-en.html
http://www.tcpdf.org

