VWAV Sl / psler 5 Jor esled / oa35l00 J/ (oanb mlis 5 (550108 058 5 pske

omly A, slae, g b (g9 4 1S STy g5lde

" G 5 plen e D Loy

WYY 2 s 0B € AD/ANY il o 5 06)

0 S~

23 S ades 31 OLalE el das o g 555 ) A il ol o b G glite glaca glis sdjﬁﬂqéﬁl.;ﬁ IS LS
S S Sl el By 053 b I 600 4 T Caglie com GG 5 ea g S el (5555 4 AS ) eSS Jol 0
S Cdbls Aal g5 u.ﬂx{;)gw grj\..a 6}A\B ;J;'..ih )fj\e‘;ﬁfjﬁéﬁwwjé C,..;|J345‘5kl3§|ﬁj ML@ a\._\'f ‘;'L’J
P o @l g e S SKaS 4 oyl dd) dom e b (555 4 (OptionS00 (35) 1S ol 2815 03 ga3 (A5 Ry cpl )
PSR UK N L& H PSP KL CE-HISSTNL /N S0 I ‘_;.f..lbﬂ ls 3 ,Skes 5 23 8 Al 0 55 olE Sm bl of gyes
255 b DT I 3550 alo o 4 Oy 51 iy 1518 Sl st Slplnll o) 03 S G 3 g 0kd el o8 Ollaber s
suaﬁ\_h‘gu:}}_ﬁ" ‘O*juﬁu“‘ 6\AJJA )‘ oalatul b WSl i 6\.&6)_9—5 BL) (Y/Ym)ﬂ\s‘é wﬂd AJS.LQJJ(Ta/TD)w.J
plomil ab s o (sbae ol 31 eslitul b ladis amylis el Csa i 550 sla eyl 5 5500 p OKen 5 plen 5 O, Ken 5 oy s
thM dA)‘ wb;&,&;dud;l;aw ‘;&A‘}fn\bjsdbu.\.ﬁ 6;0)‘&‘ﬁémju.\.w6udu\ﬁ U’ZJ‘J" A

s 4l s ple 4 ol (5 2531 g CnIFOLIKer 5 olen dko p g d o (sl SOT b ol sy 5 adde L

il OLalS o (g5 1 Oel i sl pla s YURTH
e e P SIS Sl S e il 5L 5 Oler Comemr ol 3b U3,
L35 0l 35 Dl s (1) OLIKes 5 (S 0) Llod s e 0T L el oS el age Bl S
s OlalS s, p oslols S Sasby glachle ) i o O sls 5 R ECURAR
b i b oo i 02 (V) ey s ole e i sl o5 pa 5 0o ke 5 (5,5l Dl 8
Sl misly s,y il Jol e b olS cpl aS sl s 2 sl S L 5 5t slacl 5 e e O bl

s e Ol s Sl ) S ) sl (Y0 350 51,5 i ises sla 525 slac e am )

Q]J@.':' cuwj.lﬁ &;\.;JJJ e@b ‘6))jL;S eJ_,<..i_.|\.> gwbgsl} d‘)l:-\-\dl) B LSJ'ISJ 6)};&4‘) g_,\.:;J: “ A
V_Jalali@Modares.ac.ir : S5 g ;S G (31 J ge o *

RN



VWAV 0l / p5ler 5 Jor esled / oa35l00 J/ (oanb mlis 5 55,5128 058 5 pske

alS oS by T Dl (gh 5 Ol SRV
aiyy oy Ol Dl 038 (A8 s on i lin b o
(V) 53,lom, idslee Uy 0L o IS &l Sl eslinad (OlalS
Dy ad g p ) Lok &S Sl
99 _ i[K(h)@+ K(h)}—s [V]

ot oz 0z
G 2 (T) Sle3 £ (UL7) St ez Cush, 0 01 55 o8
Josle h (LT S gl 2 KT oo KL (L)
53 oS Ly Ay ol s Of UG S 5 (L) S5k
S S 0l sl il LT by 5 Sbt e a5
05,5 534 1y Wl Olg s a5 3,05 5455 (Models) s
OLS sladuas s Microscopic models) sj_;'- sladis
Jdsan s, = sladus 5 S P (Macroscopic models)
03 Sl 2B 5 s (a3l ol DL
) W1 edzs anzliS ilesl €y 4 J-ab T gla el )L
OIS gladde 4 oS lade 5l (5 K3 05,8 bl ren &
OIS sladds 5 dledss S byl 5 > b (jls & el
15 G Ol L 2 ol e o ol Ll
s S = oS ol 5 ;5 5 (Actual transpiration, T,)
G L ol sl a3l sy Sbrps T Con o
ol azx S L s (Potential dranspiration, T,) Jesly
o] 55 gt OF IS Uslas

T

S =S x =Z—p [V]

iy ey w0 oddnsder STpltie Slus S 0F s oS
by Goe Zo (UL Oley 5 Sbt o Al 55 6LS
Ulgs S Sl (LT el G5 Ty 5 (L) oy
0 8310 ey syl wal 3 (Tp) Goms iSla sl 1 oS T 5l
5l 555 s 4 (Reduction Function) ials @U Ola &S
Dy e anlS O

T

S=aS,.x = a.Z—i [Y]

Ssgots 1y 01 5 o3 S S ple fusly 5l 0 Y pens
Sl OIS sladde o 50 J&.'LV Aslas a0 0L ah)

w3 S ol (YA) OLSen 5 Ogedss a5 oS ioni 3
o o3 oIS sl 5l ol alS 68 s STy
B sz 2050 OSUS ol b (5) 5 s s
53 o3 S 53l oS 5ls DL sdel s 4 il 23S
OBl Grgwd b Jy oo plo (S50 0 L) b Ll
(A) il 3l o 1530 5 4 LT a5 5 Lo
Sy Sy 5 6l 3 Shee W Ay s a Salas] s
oo sl pilesl 5o ol astls e bl s o 1S
sazalS Jole sl o) ol S S 5y o a5
oy e gl oy el (osd a4 Al 050 Sl
PEE L WP Y T V- A W U ER K WP T P el
sl Ayl 08) OLLSan 5 S Lo Laansl ol 353 e
Sse (Vo) LS 5 sdn hu g a5 adss 55 .l
Slal CodS L s et I slacl Sl eslizad O (s S
Ll Ol 4 s 1 e s A BT 50 (555 L
Ghlis )2 48 s 5o a8 gl o eslinal gl eSS
Ogm g 3,8 D\ J oo 2050 o5 0 IS gl e
U35 ooty Ao e b (5550 a8 Ll s (YY) (20
Sy Jlm 550l S 48 Sles a s 1) S S
Aas e Al 53 Olpe &S 1B A5 e (k)
Jle 53 o Sl 48 olS0n sls 2158 (W) als
Gosi 8 Sy 4 S 3 Shas (2alS 33 5 Jlasl azalS
el o B 5 S i Sl 3,8 el e s s
Lot OA) &3 (F) Jdls (Y8 018 el g 550 o
5 sl add 1S 55 (V) e = 5 (M) Jbedar
JJJJA%LASJJ\JAJJ C:J_>4_§.,\.:.9L:): (Vo) 0K
il Sorler ot 4 Ay o e Sod 11
Hls 3L ST Bm s g e 53 (51 OlaLS
P@JWJS‘-*?@J:J!S‘J% SLLS ST 5L s
bt ladaly sy syls B AT g S Cand S ASeslul
s S b G s s by B Ol 5 olS A o

}Y)W|°M&)‘;AM§QJMJ}.&JWL;°|)J

Y



ol Aoy e, gs b g8 4 1S STy iled e

\

. P
{ ho _ho J
V|
ho _hooo
oSl i S35 L Kl E e B Ll 4 s dlal) ol

Ol Cadsdms o St Jo XS 3loaed [ (S50 4 olS

a(h,) =

UJHM A—TPJ:'A‘)Q Mﬁ ol hoan d})}T Cewddy
35 ol oS i w5 O 53 g2 S gt a5 S
. . * . -
Bl S s o550 by 5 (b)) b PRI
U5 g sl ol 05,4l
h
p=—""— [A]
hoo=_ho
s lis oo L B Aoz 03,51 sty Sk a5l s
homax b b hoou )\J\i& (\Y) db&.o.ﬁ 39 L}J”M "’j’,’ olile L}jb
ooals sl g GLls &S 1y 5 o w5 o3 ged 3l
:(\\)J&;ﬁ;% .A.NLL;a
\

a(h)= . . [a]
\+ (\ —0!,)/0!0 [(ho _ho)/(ho _homax)]p

L b e aalsl B, 51 iy slags,y s 55 0 SlMEays Lials
S s glao 2 o s (Noma g re U3 S &
(x)l.\_fu).av_L._"a.U)J dl.o.ﬁl.v.bbjtjw LS)_}':’ Ji‘i‘jé“homax
he>homax s 45 das o OLL Coadly (plAS sbwl jals
6LAC,_:J&.§4_36J\_;|)ML5>J=-)J_503){ o.,b))).\.ﬁ ol:§
)L,\_E.a W(\f) Q‘JKAA 9 L;LQ.A ..,\.AJL;G aalsl >~ u.?l._.;-
5 ged Ry S 5 D sk Nomax 4 a5 L L P

h§ max ; [Vo]
homax_ho
fudébﬁ‘ajb ol gla LSy (6558 4 L
oS Sy |y ok 4 LS ST oS 5 e slad e

0Ll LSBT 51 Sl ()58 035 b (23 oS e O

p:

Js_.i)e))bpjbﬂuét_.ﬂio:ﬁ&_glj)u)e)jb

VY

Bl it s il el Ol (V) O,LSan 5 o Ja g S
5w (1) S s 5ol oty ) b 052
b e Ll b ol 3 b8 s O Gl Sl

12y g

S=a(h,)Syy = a(ho% [¥]

r
dter ol gy 4 asie Lled slgin a(h) gl p 45 uls
(YY) cpedln 5 oz o355 ((TVY) edla 5wl o aS
310 Y O 0L 5 olen 5 () 0L 5 S oo
L e b 4 s Liles S LI (18
aS A0 S wl) gt gss s b (YY) cyedls 5 uls
A S (h,) (6555 Bl 5l 2y 0T sl
SV slie & by Rl L Ll T e s OF wdr s
Pl S e sbay Dl e (B,)

a *
a(ho)=1—%(ho —h,) [0]
SS sl a3 Shas talS Jlie b bt a0 s S
S Lol 5l il o (65 Slial 51 G )05 Ll3l Al
O S IS (o) 58 4 oS el G e
Sladslas (YV) cpadls 5 oot 555 s e @ )ls ot
WS slgly 5 Dsen e 8

P
hO
\+
(homj

i O 3 &S ol el a3 Jlis (L) hyy, OF 3 oS

ah,)= [#]

i st B Pkl el s 00 oS b O
(\Y) J"":JL’LSA r.:_.t%‘ 9 S ‘°L.‘.§ “ MU S ol

ol Gl a8 sl olas us el (7) OLSan 5 (puS 2

oeals (h,") e (S S Oy U olS w8
g 1y s aaly 5 e (h7) (o) alad & e |

S ge0



VWAV 0l / p5ler 5 Jor esled / oa35l00 J/ (oanb mlis 5 55,5128 058 5 pske

el 0 1 O

ot Lol (o> axl s 5ledd ag sd o
Ssene ui Lk s a0 slajlas s eslanal gl 5 $o0dS.m’
slooles Jlasl gl 0 5550 glag)sa B s S 535
Soi sl VL g Gl ] Csan el
ol S I s a3, L FY adyl Of e OV dSm!
2o oL VYo X dSmT s ()00 sles oS (Gl S
Sl ol 551 SSY s tass onl s a4 slasles
SWAT AN AV DX ()pd mha Ay dali Ol geas g
PN ds.m’

o ol o OIS 05 S 5 S glueslel 6 gm0
IS s esls e (e ke O SIS Tl S s
SO N U . N B VRPN S DU i - P
Aoys 0 s5d a el sy ST sl Gk 5l Sl b,
sl SL (g5lwes 28 Gl Lol 5 Foalia U ey
sy LaOllS 055 4 sb e Sl Sl p g 08
ol 0T 13 4S) o em s Dsls O KaS 4 et s i
235 oLl SUs (3laes 23 Los (55 OIS (8 s
LaollS Sk I b s 1S5 oladS adiigglys 5 !
Hlw S A OIS o 55 OF 5l Gy e )V giem™ s 4
s sl s S a5 ¥ O S| e 5 A a2lS
oo ok bl ol (e 53 £ A (S15 Jslae)
U OIS @ p s 555 03 5805 3l s, OIS 45 55
ol o5 Bl ) S b i els O sl b
3 S Jle Bl s s o) b s e
4 Option 500 o;Lgs o35 )3 baey s Jsb 5 ol C}L
s eed i Sl e 5, VY Y sl >SS
STL s pe ddo o Glnl Bl a o by e sla0lalS
Oy 3l g 3555 3,505 el g 25 B s 8 (oLl Jseme
Sl Y abs e ot sl L OIS o i s g dl> 0w
b A S Jlasl O 51 e s slasles 5 A s

S Se3lsl v gy 5 yba Sl EC 5 pom (ialel ol

Gosd bl a8 cils sl Ol g o bl s 4Ll szl
Ol asy Jmle ;s L il il a3 1S (6l
il LS a5 4 s pasia proea AL Ol
S e SIS Ll s ey e 5SS e sl o
Sl s LTS iy ol O 0381l ls, 55
sl s pe sladie Ly ials Ay oy 55 O Qo
350 s Lol (6l clie Jio sl oo b g oo
d ely SRy ol el 5l Guia ol sbile sy

.sﬁdjj&lfmdudbﬁ

la figy 9 5l g0
2 b age Bl L els i S S s Sl
L;|J_3.¢A_5J§¢L>,L}|J:AL;;L~YYJE_§}Y’9 CL&J)H{&LQQL)\K
Jdsbod” ,47) 3 Olimsl 35,03 ailate I (Toriorthent
Al e SllS @ sy ag (Jd o e T 5T, 5
53 el 5 St plend 5 (Sosd o Sy 5l A
RO PRSI LR I PNES
(Leaching Fraction, LF) u-:r:@j s s dlel by S g
s ol o3l 4K et B i (LF=0/0)50 5
.QJﬁa:@\}é:;.:eMﬁ\}rj&Uab

j—’d)_}—”’"ﬁjt .}))_A).} ol fbu\ dLﬁM}ﬁﬁ‘)}
Q)NaCIL}APASvQM)}J uiﬂ col:gbjﬂ.«&).)\.i)
e 5L 515 e ealinul culCaCly NaCl 5l .S 5
ol B el G s 5 ol Sl 2 e
fﬁ\}b\ﬁbtﬁyu{‘b:ﬁ&ﬁjja_m_ﬁfpcohfu_})b
o=l e a0 Bl 00 Jl})yfcl;,a
Fsan s Ol G b b O Sl eslinad Jiash

W|Jw&u§ﬂ, Y Jsd= 53 . esls C}f:

VY



ol Aoy e, gs b g8 4 1S STy iled e

oalaiul 340 S éﬁ"‘gw 6\.&;}“’ ‘;"’ﬁ \J}u\’

& o S5 oAl (i s Jd ety TNV oc"  ECss” Clay Silt  Sand py"  gp'
(mg/kg) (mgkg) (mgkg) (mgkg) (meqlit) (meg/lit) (mgkg) (mgkg) ) ¢y @Smbhooy gy m )
\/SY At4 LAl +/4 ¥ \nd VoY \a%4 /Y0 OAY Y/IAO A\td \4 00 V/IAY ARVAR4
A2l o S alen SaT Dl 5 JT 008 Dlie gl oslas (S0 ol ol Ol gLt sy Ol Sl 55 40 6
Olake 25 4zl Of A plasd 425 gl Vs
NO; Na* Mg Ca™ B S0y cr- HEO ke pH
(mg.I™) (g1 (1) (1) (mgl")  (mglh (g1 (g1 (dS.m™)
Y/VO W\ O YY/¥ \/Y Of/A ARV 2 id Fon V/YO

) S smi S e glae,lel s Ol s plosil Ladke

CA.MJ‘

MEzmax‘Pifoi‘in:\ (VY]
RMSE = [MT\T [\ Y]
n (0]
2o,-0] (¥4
D=2
$(r.-0)
$(0,-0) -3 -0 [\¥]
EF= 1=\ - l:\iY
$fo,-o]
30,-3P V0]
CRM — 1=\ - 1=\
So,

5 eded (5 ,Seslul alie Op el 5 50 5 pslie Py Ll s a8
CD 5 RMSE ME limpliis b 28 .ol € 5a5 slda 1
dace 350 el wiae KU ME e .ol o
3550 i 03Ol RMSE s 4S5 JLs 55 .ol
CD ..l (Underestimate) s , 51 ~= L (Overestimate)
1y o (6 Sosliil 5ol 5,50 5 slie (2T, o
SEF jslae .ol SGEF (gl jlde o iy das e 0L
s 1y 00 5,51 0 3lis BF il e 5155 e CRM
EF i jliie . uS o aulis bag So3lhl . Sle e @

e ol (6 Se3lbl slie Sle oS 5505 ol <IN

ARIN]

03 3 Jesl= QLI LF =¢/0 Jlesl Com 516 A 1
2 G 5 by Wl g w0 OIS (s S al>
Cogodaly el 5 00 8 Cd 5 aslons OIS Sl plas
B 53 S Gy ol e il 5 i 3 Shas (D)
A4 S s (Jpems D) dald Sl & ol 5o 53
gl a3 s O Jols s 5 S G a5
e 4 S s (et O dald 4 Cd 650
0535 53 13I8 5, Shas 5 Al 5 o8 FI 05,8 (S sk
il 5 el sladis Sleslaul b s 5 Shas 225
3 () OLSan 5 (S 503 (V) adla 5 oy 52555 (YY)
el sladis s il (VF) 0L 5 olea
gl A0S S s ol Cewdds e 3 S hes (glaesls
L lads ko g ol :))L,._: RSN P - PR3
oolas (b cilihe mshan ol 55 0l (S eIl i
e SLUSS L il sladus =S s = g
Slas el aube L ladde (S avslie o on s S
Sl aiy; (ME) (Maximim Error) o2 Sl sllax
<= 2 (RMSE) (Root Mean Square Error) Ues ol s
Jie 2LLS (CD) ( Coefficient of Determination) .5
sdle 3L = - 2 s (EF) (Efficiency of model)

3 {‘U‘j & !, (CRM) (Coefficient of Residual Mass)



VWAV 0l / p5ler 5 Jor esled / oa35l00 J/ (oanb mlis 5 55,5128 058 5 pske

glposls 6 A3l 1T edln 5 ole o
Jile e Slie Ol s el by 15 0l (6 o310
(F dpdr) o S5 slaaslal SaS L calo o ol 53 (53051
A S e o e

5 o 55 sladis (ME) ey S sl 5 (BF) 1,8
OLLSen 5 olas 5 () OLSKas 5 S 55 ((YV) el
S Sl Jdo e cp Sla b Sl ol 0SS (V)
S 4 01 (CD) (assd g 5 5 3L 42l (5 S RMSE
= sladde s d el Gl Cal e L S35
seag g Ll s dnly (V) fable 5 oo 5505 e (ot
b a s Jde o Sl

o=l L S Sl s > S Ol i Ly, ¥ IS
U|}154_§|:W._§>J§L¢_¢ Aas e Olas St Jgdes (655
S oS el als e e 3 ews O 550> (55l
AL oS s Shee (St e (6558 Sl L Gy O
%MJJAJJM)J.NJ\AJ)J}LS)‘}AJJDJCA.?L{
)
53 edd (6 - Sesll glaesls o ladde S3ln ¥ S
ojﬁjqdﬁadudmhﬁ)});\{w:ﬂApoM:)ﬂﬁ
Cillas sl (g S 310 polie Wi b 8 sladae s
sloesls v v ymispee ladae sl n Lyl (g iy
53550 Lade 5l plus’ s Cilsee (sla il sl Cosey
328 dYY) edla 5 ols Jde R e oy 5
ASMQLSA(‘\)V N Q‘Yaw)ﬁadswm&x&gﬁbﬁé
L laeily ads o ol s et o sladie g o le
SeeS L ol by s Sl sl oz (Ml o

3 e i) & 018 e s 3 eds S5 las bl

CRM a4l ol 350 0 oolis & o |y (5 20
solie 5l S Ly mi s eess w0 dbe il S oS Ol
&l CRM e s 0351 Casts . Cosl 0 (5 S o310
Olis Lags =S o3l 350t 6l 1) de hled Jie K
ol (6 So3ldsl 5 el 350 glaesls elas S e s
RMSE = o ME = o &, oy las Ll s il Ol
34 s Culg 33y Jalr CRM = 4EF=) CD =)
5SPSS Jl5sl e 5 L oSS sla)lss slal la Jos

NURJERY rl?u.‘ Excel

Cou g i

f.:JfA.L‘»,a
Sos=s g m sl 5 (a5 JS al e 53 LIS ol B
el sl eals Ola J.(_.Z): (ECe) Sl= CL\.;\ oslas
fM)wJVé)ﬁUegwdﬁcdg.lJ\wLﬂ‘f
030y kS (g a5l b O Sl Ll cazlis 2alS e
39 e S A te ey o TY S0 (6550

St g)sd oS ol&n 5IS (,58 oo wlin
éuul{. J»:L.u‘f4.k.wb C,\.?U .L».u) b)).) QQL&U‘J};\ )‘
Sl lewl as sl ol sl hasis 4SOl J-
e s e S d Vs S ads e s 1S s Sae
sdd (6, Seslul slaesls 5 ladas 5510 Y ISKa ol
P 50 Gy, a0l 1y Al - e s
U 5 (Observed) sdi sdalie slaesls Slo s 5
ool= b J\_.,Jl_,u_» (Predicted) Jus law 5 o e
sl il s 5 . Seslll slaesls 5 calie sladas
ﬁ‘)‘\‘d).)_?).}).})ji‘)_: cUdMJ‘&.&ﬁm
RGIOM B U

53 es Sl R s cul s 5 Y ISE 58S boles

E) oslw Jds o S #Jgﬁ Lsudiﬁ 43{_1@ _)—’v d)-"?

V&



oy My ey (b gye0 4 1S STy g5lede

0 K \0 Yo Yo Y

(dS/m) gladl s las )5

osbas 555% 51 U Ol gon NS Al o 3 15S olS g G N S

Maas and Hoffman Dirksen et al
\
1 3 R'-./q¥
. —~//\V D, e Predicted
9 —Predicted 1) ’ L) ®  Observed
i ®  Obsened Y
. o Yo e
g‘-.w‘ w\-mf— soss gldl o lac 558
(dS/m) (dS/m)
van Genukhten and Hoffman Homaee et al
* ]
. /q¥ é R=+/a¥
% g0 m— Predicted
29 — Predicted 1) ® ° Observed
13 ®  Observed
v
. v Yo v
&Lu\ajhandeu &1-.“3“")\-‘496)}5
(dS/m) (dS/m)

ﬁ&j‘ﬁJA bb&mﬁj@hﬂj&b&@}&fﬁ) ‘wéhjyéj&j ‘Cra.éuju.ab 6LAJ.M ‘_;JJlS 4....9'\3.4 .YJSJ

S CL.:»I osbas 5,5 5l b Olge 4 23 I8 Ao e 3 1508 olE d a5 slaesls

sladis (EF) LS s RMSE) L Ol 0 u_<’l2” Sl Je o Sl 5 Gl s Jae a8 Ol 5
ck:,\_.w‘j‘j(\\c)Q‘)Kﬂ)w“)(?)d‘)&ﬂ)ﬁﬂﬁ “—LJ“‘NLSLAJJ‘—‘LS‘ ‘)LA@)LA‘J fﬁb}.ﬁ?d).}s} J)A.)
S Jew O 3555 Gl lil 8 il o Sl Jd s e Ol
SO 0L e 5 slea Jus aS plaasg L alil @)‘(Rr)Hgﬁﬁdl—awLﬂdw|Q9_}Sl{

\RN%



VWAV 0l / p5ler 5 Jor esled / oa35l00 J/ (oanb mlis 5 55,5128 058 5 pske

.‘.)}U.: ‘5|J.3 L)bm‘;&w}&bm‘gwﬁb qu"";,-’&j L‘}Ju"wlﬁ ‘5\Ad.¢\.4 ‘5\.&):&‘)\1 \“J‘gu\’

P38 o 55 S gLl oslas (5500 4 1S oS muly

Je EC, ECs EC ax b o P R
Maas & Hoftman v/§ - - o/o¥o - - °/AV
van Genuchten - Va4, - - - Y/q o/q¥
Dirksen et al v/$ Var - - - \ °/A¥
Homaee et al Vs - 1% - o/YV \ o/Af

23S Ao s S plil o las (5555 4 1S olS uly 3590 sdde ausliso @l podd amls sla ol FJ i

Joke RMSE CD EF ME CRM R’
Maas & Hoffman VY/AY V/oV o/AA o/\Y —o/o)Y o/AV
van Genuchten AYY /YN 2/40 o/\ o o/oY oY o/q¥
Dirksen et al MY AY °/40 o/ o o/oY$ o/ ¥
Homaee et al MY VX0 0/80 o/ o o/oY$ 0/q¥
' @ @
[

:‘i [ ]

3 0 o

15 [

0 \e VO Y YO Yo

(dS/m) gludd o jlas 5, 9

DJJTﬁ 6‘}‘.’ J|3M}$MJO|JMJ&.SIQ ‘W\AJ?"&J ;wu;w\ﬁ 6\-&5}.&# 6\.&;.&)\._‘. 0 Jj-’-’

B Al o 53 S pldlojlas (558 4 1S oS Ruly

Jte EC, ECs, EC ax b o P R’
Maas & Hoffman /0 _ _ o/oY$ _ _ o/AY
van Genuchten _ YA/D _ _ _ YIYEA o/AA
Dirksen et al /¥ AT _ _ _ \/$ /44
Homaee et al or5 - Y4/4 - o/Y) \ 2/44

A



ol Aoy e, gs b g8 4 1S STy iled e

Maas and Hoffman

ng;u.uéﬂ.«:

(dS/m) gldl o jbas (5,54

Dirksen et al

i \ R'=+/44
N 0 -_F
. .
/:k .

(dS/m) gladl o jume 555t

R'=+/4v
AL
o

van Genuchten and Hoffman

<|A\ _'/*A

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

me‘maﬂ.@

Homaee et al

\
i R'=+/44
3 0 —_
Y . o
/';l\ .

e Y. Y.

(dS/m) gladl o luac (s )5

uﬁ:)"ﬁjé Q‘)KM}&MJ&‘)K.@AJMﬁb‘&duj&‘&jﬁjg&du}wh 6\AJ.M @IJ\S ML&?JS.:
»Sutk,_ilejlﬁa.ﬁd)_,‘ijldqbblﬁqi‘,}gbfjalﬁegfwda)ﬂ&pdhulaﬁ

pok a0 55 S gl ojlas 558 4 AST0LE july 5,50 2 sladde anslie gl b alone gl 651 £ 5>

U RMSE CD EF ME CRM R'
0 V/4 VoY °/450 o/oA —o/oe0Yq °/aV
$ ¥/ VoY °/44 o/os¥ o/oo0¥ o/AA
v YV °/44 °/44 o/ 0¥ o/o oY °/44
q ¥V \/eV °/44 o/ ¥ o/o oY °/44

O G SR L (Jy Bl Lol e o i (g
o e e VY sl (50 03 5 b e SR
sladis (o 3, Shas 3yl 3 Ay o ey teS
s Ay 17D edls 5 ole o e S o 2
st s Sl el s i 5V R
sl eyl 3l eslanal sl acdls sl (5 ,Se3lll glaesls

ARRY

J_';v_.ﬂk.w d.,\_,d U_i‘ C‘)_L A.J;}JA)J Lg;..ﬂ‘)‘:))}f ;}»)

Jf)lswd‘jd‘d?fd‘)}ud}wd‘j)

S 3l 0L IS s Sthas Ol s (slagg 5 5,18 il

ngphgjﬁuakfdébw@ﬁ‘&aﬁbfﬁ



VWAV 0l / p5ler 5 Jor esled / oa35l00 J/ (oanb mlis 5 55,5128 058 5 pske

U i 53 8 (BF) LS &Sl 4 a5 b odiuled it
O la eyl a5 OVF) OLSen 5 olan Jdo 3 ol ol
u}uduwﬁwuwlemqﬁ;,@%g
y‘fja\ﬁduumiﬁﬁ)};wbs&ggﬁ.w
Slalamlas (650 Sl a0 Gls Al 050 e
Sl sl oS G s eyss ol b s e 0L S slite
ot RS o sk ad e Sl a0 IS Al e e

Bl QLS (g i Cuslde

5 2led (8) LSe35 S 5 sladis 48 sls Olis
e et Al (YY) yedls 5 o1 55 5 (0F) 0L
Sl 5l iy s 005 SLS BF) L6 5 RD
e (YY) el 5 o K55 Jioe (6l (RMSE) e
el e ol Gl dde Gl s et 405 10 5 S
sladde sls 0l g bl gl Lo Fok b e s slgty
S OF) 0L 5 les 5 (8) OLen 5 oS s o

M%‘becﬁ”—fé)))}&uﬂblid_wbm

G538 b a8 5 Shes Azl 5 5 et 5L

oé\.&&»‘ })}.0 @‘.Lo

Ol OA o jled 25 01l (2865 5 okl e 48Tt 4 OALS [2ST5 AYAY o plen )

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. 2002c. 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.



ol Aoy e, gs b g8 4 1S STy iled 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



