V9E Gl o lgz o lad o Sl o SB 5 f pylio cBlin 4 27

wua-o) w-\w})_yi’a 6\#&55 g;“)) g..J}L'S MUJ.: uijﬂ)jkﬂab &"J'GSJ}‘& LgLéJJw :J.uls

Ttlod (st 57Ul jorS (ol g0

Ozl sty (S oLl 153558 p ke 0aSLiils 1S1 ple 05 S ¢ sl ™

. . . *
safooraasadi@guilan.ac.ir : Ly «J s oo 55

Ol Ol ¢ ke o5 oK1 1535508 0 a5 ¢ L2Sa 5 6ol 05 8 ealeal (¥

WAL/ Y/l st WWA0/ VYT idl s b

S

I SE o 5 (Sepd SbS5y 1 sy 45 4ol 55 BSad o sl Sitbag 3 S5 3ol ;5 ol (65,98 oo cla iy j1 Sy SB (559
cbgte JalS jobar b g 090 S b (L 5 =) GBS Site 905 9 1) ol x5 A L Sy pen Colin g (5 pdeh (il LS e
sghte (pdy il (o 9598 S (gilary g ol (25 gl asly Sl pslaieds (o1jcs)p8 saJde 33y pSb g Sl Ban 335
sl culs )5 SaAz oS 55 1 (st sartes 5 5295 oS &S lisjgd il 5 ally JSa FD+ -+ Coluws 4y ) )3 S5 A 5 Jlagd 55 b (otaloj]
93 sl 10 oS 15 Ll (g yie +IVD Lol Jlaz )3 gl O Bas yio K 3,5 b Laid g 103,55 ool 0uiS Z Mol 03le w95 b I Cawss Hlewi 5D i
S sladiges 235 plonl o] O Bos o g Cglite Gy by 4 (gl Sllas s g o2litol JS )3 o5 03 0]l 4 VA ogls w2 | &8
e 5 (Sosb a3 5 Cudldy (g yte sl YYA-YA e e IYD VD=V e e D=V YO0+ o—YOGslas] | 6 )bl gl 2 3,08 5 e g o> e
ool sl 3l 290 o e (a38 el st L) ety Jao g 2050 sla e (oo Sl oS 0> Lt @l b Jlasl ol (g 2 55 050
il sl oo )3 g dmslone S adsl (6508 e SalS (gl p5Y Ol palls e ol Cunsty a0 plsl ol o) 0 rde g 598 SlaSE
29 oyl 3 gl et 3 @ cutS g Slasie (gl b Cuss 48 008 W1 AL g3 > L) (Ml ol gl sl (et g 59 slaSTE
o5 sl Sy UlS o amd e G5 SmoR ol @l 8,5 1B san Caglyl 3 gl Jlpetel > gy cutS g Slodie gl b pgd 4n S

2350 Byan o (e 3 2 5B (a0 case S ¢ el Jgbro SoSel S5 (gl 0d gl O olpen 4 ()5

) sl { sk 5 498 (SIS (S giluge f gl 16 seojly

S SRS SCHUON SN PO S FIRCIN 0 PR ¢ douilo

)bdﬂ)‘}éj&@}é}é%d}\f& muOu‘dﬁ)Jﬁduuﬂ%Qﬂﬁ°Wﬂg§i

)Jb)obfaﬂfay‘)‘éugsb- QJML)‘}.\I: dk?‘ U'i‘
S s, 5 (Epstein et al., 1980) ol o )
Q)HMJM&D&@\VS‘J;AS@J)JSB
3 o el (8 S B K S gl
ng)jLJS&VWL;\ﬂWoJ&S:;JWL;LAUSB
&MTH\))cmWJ&“}yLﬁ))}OJy

25 el 5y Cemer ol el el 5 1S
PENEY [y P R IR W PP P RUNWINS:
L5 S 5 St kS LS s g e
Sl o aS 5, e sled 4 (55osliS Y e
SL3 6 SN )08 o e oy Sy 5 M
deaSs Sl e 03 A e SO S e


mailto:safooraasadi@guilan.ac.ir

@Lob,dlg)xs L;.\w‘ /4y

S el el il OV S Jass oy (g
Sy Gosd a0l RSty a4 b hags opl i

Corwin et al., 2007, ) 35 0 by e ol ol

BenGal et al., 2008, Cote et al., 2000, Chen et al.,
2010, Sharma and Minhas, 2005; Hendrikus

5 s> Barnard et al., 2010; Esmaili et al., 2008;
(ot b e e tasy Ahe 53 OFAY O iSas
sl 5 LSy Al b5 IS b olS fess sliad
el o &l oS a gl ialS sl LS
4 AS LS el (S s OTAY) les 5 (P
S o) alBlar sl s b1 gosd S
el (U, Al e 5 5 e s Il Sl s
Lol glagosd 5o 4l pd 5 Shas olis
Van «(14YV) Mass and Hoffman gladoe ;5 eslaxu
s Direksen (V4A¢) Genuchten and Hoffman
I, (Yr+Ya) O, 5 Homaee 5 (144Y) o,
El el Casa s, se sla nlil 5 oes S 550
B 3l (YreYa) OLKes s Homaee Jue oS sls OLiS
0 el Sl p e ple 4 Cad G5 A
Jolos ($558 A8 pusp Sda b 8 s Slasn
03 labgle oS g azalS A, 5 Sialr S
S sl QLS @b WY flqu'\ ek s slas:
S e e b Goe U S s eyl Sialser
Ao o W oss By bl Sulise
2o MO R g 03 5 4l JalS
5 olan) 35l o B gie S s eyl G5 Kl e
oss S Gy &5 dble 53 (VWAL O
5 W) 2l sy 5 ol oS dpene ssba il
33 O‘Ji.‘ivﬁ}}; Jﬂwb eed 4 QYA AYAL O
0S5 Soss Sen B diles S AN anidS 03 o
Homaee ) das 13 axdllas 3,50 5 & ysmn |y ol
et al,, 2002 a, b, c, d; Saadat and Homaee, 2015

C))jaﬂ‘\.:)ls @L’bboM u:«‘)k? Sladlas U'i‘ ULQ‘)J

(med 5 S 3 S A Sl iy e 5 SISU
Sl S s Sl S 5l ens 5 gl 58
al 1530 Sl H) Sl (ool she oo
ot 3 S35 OYAY (lan AYAY (b ) oo
el 93 A e Ol I S OUS
=21 S LS O s Vovr 51 s 5005 Olgr
Col (s 0 S (slao 8 c]a..»-)uﬁjﬁ s 3 yl>)
U W R S S EXIACH MDY I
2l 3 Osdee VW 4 KOs 5 (Szaboles,1994)
Sl s LS b 04 5pd 5 0s 3l 5
Gl 5l 50 0T dss 0A &S ol st 5 Sl
Ol ol (2l doys Vo (Sl 5k ol 03
53 el Rl S At alse (6550 S
D3 s o3 Y U s 5 Ol dSle ola g siS
4S =l 4 o L (Ghassemi et al., 1995) ol siis
a8 3 Sastaas 5 SKas adkae K 3 b 53
5o ol sl OF S o s sy > Sis
ﬂ);\))jdisw.b\)l)lé\a;}:dju;@ww
5ol e wp Sy e 5 bl i nl 5l oS
L LasSls o dS Lads ol ye o Spge 5l S
OS5 Jlor 58 gdul) ol JLLSis &2
L(YYa)
@ Ol e Ol o S ghes BV S
5 g S e Sl ap ol (oS SL
g5 3 ol O el CdS (on) e slasids
Pazira and Homaee, ) 55 o)lil 5 b gl
(doys Yo ss>) LS Osde ¥Y les 2010
(Gopd M b wslane Sl s 4 Ol las
SlaS ey axlye olile I 5 (goluas 055 sagde
255 ose LML L sk cds Olds
YA (gl VAV () el o Sad 8 5
LS 00 oodes 5 58 adol p aSple ax 5 L
P oS de pBsl Sl ks J s wls 5 Ly ey

Lo a .L,LAt;u C.,qU 9 ol ﬁ.’ﬁ uuf-cﬂ.u.} Jls

47 Ol bi/Y o jlaki / audic Jlew



7 Lewali/Y o jladh [/ asdics Jlew

W/ sosdw 9 sod S (el)) ©9ls Al 9 985 Hobinds (o135 8d ladie 5,5,

Sl ol 05 ol s3le 5 010 pgs 1S
s vij.:ﬁj wlsl e 9wy 4 740 LJe
=l s S el Golel O 5l eslanad L Sl J ghoma
cladie plo b aslie 53 ez B0 Jie oS 5l 0L
ol e 3 il O Gas e s S L
Adesls Laseis 5y dde Olse 4 (g % +/T0

w03zl gl O o 35008 @ 5 L 03l
Comarr M el e 55 O 5 S e
el So Sl s s s ol Al @ s
o=l 03l (S5 S Sl il o5 sl
ol sl Hsleay 63,8 5 (s e Sask
Cds e 5 538 S ol o5 <uls
238 3 amslael 5 Lol sy e el
L by 93l

DLa b0y Cag a asllas 550 gaibs
MRV LG s 5,5 b t4Y 58480,
dlsm 53 Bl (S Jel 5 0 S 13 Jles (50
Ol ot Ol s e galy Al 6ls gy Cly 5 oor
aallae 3550 ailate Cndge 3l led ) S AL
dag bl oy aalllas 550 aidaie s o OLLS
lsl i s e oS sl pae Uil UL
30 om0 L ol glasle b Slenl sla b,
Vo gles Sl 5 Bl (o Sle 555 s
SLL Kl ol ;8 Sl a3 SANA S YN CS S
Shedes 6, Se3ll s e 5 e e YYO LNL
G e el s 3 e s YV E s e
s e aslbes, s sa b SLx s by
s S s 4 Ustic and Aquic 5 hyperthermic
eSSy S (35 ke 5l 5 g Sal 5l
S 3 o5 pe eeelS Ol S 4S5 5ba AL s
A5 Oledsly 5 olS i, L adaly s Ly 6,80
CIL ety s (S Sl 8l ol 5 anils Jguames
b ol Lahly 5 plad a5l S

Homaee ) 53 S 41| (Deterministic) s sladus
S adae ol Ceal ((and Feddes, 1999; 2001; 2002
Ul oS 688 s oS 25 e Oliiz 3 Ll
RS DY a5 Sas i by Senl 2
sl glie ole Jolad 0oy 0 amar Sl das s
Homaee and ) 33l o Jisee olS Lo 5 1, Lol Clir
s s 55 (Schmidhalter, 2008; Jalali et al., 2017
e ol 5 (hsh iSen 0ol ol el
OLE ot ptite Slighod (S s Jlad i o
4 oes gl s glie ole Ol &S s
355 v_{;‘d sl ole g5 5 Sos BISVIIPRGIN WA
YA alen 5 D AT 0L s 5 M)
23 2l sladde (s g Fal 55 o
oS ez el odbge LT (sl s
ol s e Jlsds S8 gl plide 4 S e
Lk $o500 oo bl pbal Olores
s sladde (ol & 5l (Jurinak, 1981)
Wl JPie g Sopon b osil Glp 2
Leffelaar and Sharma (1977) Reeve (1957)
L Pazira and Kawachi (1981) (1980) Hoffman
Pazira and Verma and Gupta (1989) il
Dieleman (1963) .l L Keshavars (1998)
53 (\FAY) 0L 5 esl3demme a3 53 il o
Sl g 55 @y i aibaie LS Sl (6w 4
3B 35 Sl e e sl b Sl Jde Ol
Gl s LEasn g S )l sl gl
S S byl skiea (WYAY) O 5 Jbr 58
as 32 b1 bl sd Sl st 6l
Bl advas (G 52 S YT ol 4 e o
O35 oo 5 Sopd B 51 aS Ol Ol s
LS 1l sl 53 SuAy WS s sl 5l i
Sk sus C‘)L,a\ osbe &S &= S dsl SIS s
Sl Ges e V8 L LB 5 s S sl

53 S Ll e /Y0 sl Sl 0 st



wtlod 5 Jlz)sS sl /4F

Ghluaab 5 wbis Oladles gladis Sledde
S 005 ke 5 SO0 LAl 054 21
il slagilasl elosil (6l LS 3550 B sl
3o Botlesl Joms 038 pasitis 5l 5 il
At ploil ey e sla hlasl oy 5o slae i
Ol s 2 Sl (21l 5 S 5 Slad sl
slas 93 L Bl s Las o) pasde 5 (5058
oS ol esle 518 5 ol a4 sl SF s 08
YONY 5 Bl oS S e Cols 0 e 2 cf
S B 5| 5 ed g andllas 390 03 9dee S 51 Aoy
G12) SuAy IS s il 5l e O3 eudee 5
I3 Gl 0o e 505 el 58 ()5 IS
s S el ST s s wdls
SLs oS POl asle 658 o 5l sl lag o
Ol Gas e V0 3, lS L dais 5 a5 esli

A5l (5 e /Y0 sl e 3 s

S s i 3] et il G ey ol
3 Sosh e Dl s s e el ks S
Sk o oSt S sdoms g Jolye 31 03 pmrcs
2Ll 0o e 5 So5b IS S5 sbas s
033 Sl o sinl 31 S adlaie Sl maws (iS50 3
iy 35S b5 s s aler 5 O Bl s
Sy edes 5 i 2l e 055 YU (Al
5 Spdadst Cany 5 S il S (23S
Ll il a¥oemy s St Syl ool
S e &S 2 VBT CSlasl 5o oS (6 i3580
Sgh o S s ‘_.j CS o O wal el 0L
3550 035 O35 (g 5 SO 55 e Jolse )
il anlllas
] ol b aslis 5 o) ssbaed
5 S edsS Pl osle leslizad O 5 b sl
S e lS 5 Sl i Sk (S5
5 el o5 sl asl Sl skeas ols5 (555
op b il las s ple i 550508 lag

40 46 52 58 64
1 1 1 1 1
@ @
L] L)
o o
™ ™
o o
o o~
Ladzl
o
I
I:l SR 0 135 270 540 810 1,080
E | -— Kilometers
IR
o T T T T T o
LS 40 46 52 58 64 b3

M.‘LEAAJ_,AM\L.:&S_,A.\ JS.J’:

47 Ol bi/Y o jlaki / audic Jlew



47 Lewali/Y o jladh [/ asdics Jlew

0/ (sosdw 9 sod S (el)) ©9ls Al 9 985 Hobinds o135 8d ladie 5,5,

bl 25 g0 ailio S Gla Sy S p N s

Sost NS
Ges
oY Ges Colda o . .
ol 358 e e o Pb p FC  PWP <3
LG s S5 03 5 P Sl
emh) s, O s S T = (ha)  (@/em’) (grem’) )% )%%( Sl e
(m) 3,5 (m/day) Sl e
(m) _
0505
SiCL- .
Yo/AY v Yats <Y/0 S.A, VVYo /¥ YV YYAY Y/ L Jyees
SiCL- c
YVAY ¥ A <Y/ S.A, YEVe Ve VALY A P (Sl

16.0 |5 SPSS 5 CurveExpert 1.3 sla |33l e
5 s gl (GlP s dbe Dl s el
Sl bl Gl Sl el el 4 (e,
A esls
e 2D 5 Sleel i bl sk
CRM , EF CD RMSE ME (slac,bl 5l (sslginy
Homaee et al., 2002a; Zarei et al., ) 155 oslawl

.(2010
ME = max|Pi — Oi|{-, m
n _nn271/2

RMSE = [w ] o
n
Yie1(0i-0)?

€D =3r w02 5

_ Y (0;-0)%-31 ,(Pi—0)?
= Z?=1(Oi_5)2 (\c)
n gyt p.
CRM = Zi=1%Zi=1 Pi ©

Z?=1 0;

9 ok ’MT}’. glie 55 4w O 5 Py oy s

lie S0ke B 5 Wakised sl 0 edd (5,8 o3Il
CD ; RMSE ME b J> .l ol (5,505l
CRM ; BF.col & RPS EF i op 2ie 5 jio
GLlSL sias Ol ME e sl e LSl e
ool sdas Ol RMSE Slis oS J- 5 wod Jubs
(omdly Sl S L i Ol e 4 Je S
palie 581, s sdaas Ol CD LS e 550 5
ajﬂﬂ oolie EF Lol sl (5,8 o3Il 5 ol ajﬂﬂ
S o amlio o3 (58 o311 alie S0le Ll et
oIl slie . Sle oS sl opl Kby EF el

Cowd 4.30.,\.51 JJ_}TJ{ J.;.:\.S,a )\):‘@" st)_ﬂﬁ el 6/.5

Sl 035 (Sal 4 a5 L pss slas 53 oS
Sl 5 Pl Clles pladil 6l anlllae 55
L 7S oS sl osls Sl 5 5 oSl
JSa s LAl o5 3 Olye G VA Lo skt 4
T3, U Jlome gacSas il w5 3Lzl
oS Ol Gee 5 slae B2ty 4 s s
A S el (g /Y0 Csls £) el Ve
o i losl (guuaid pelul 5 G5 ame 5550 Ol kS
ol SLis) LG ol sdmze VLI 528 SLs (6553
SLis ket o olhest) CoSy WIS 55 (S S
bLa Comdge .oils S5 (oo LB X658
3035 (sadw 9 St OIS (S (G o ol
53 O3l 255 slas s S b S &
el ol 1Y J g
3 (BCeq) Jole ()58 ool 4 plaws (6l
=0 Ges Sl S a4 Ol e sl Vv 3
v oy e OLS aw 2) S L (e Sl
s S Il o3t
1350 Ol s 4 b o lesT
il T3S L 05T 5 Sl 15
ole 5,08 5 (s Pal ele 58 O
Pl slas S Sl colts o6 S eS|
il 3 o s o G b (o) S
Gor 5 sl s 4 by sl Sle 5 ol
Slp ol Jio w5 bl s 45 S 4l

3l eslaad b Qyﬂ S0 SLSE Jlsis s S



@Lob,dlg)xs L;.\w‘ /4%

T 55 oSols 5 o el Sl 5 e g
SN0 YO =V r VO 0 =Y0 Glesl <l 5
el s RPN

Ol 2 osd Gis oSk pslie il
w6 G a sl OB e bl
Y sladsdr s 0 b o g Sialesl 555 slasS:
ssSde gladsdr 55 Dy CaS ool odps S LI Y
S ol Sl e Sl T e gedaasolEs
oY Ol 51 B o pon a5 5e s0Y S b,
Soss 03,8 VS s (pamen 350 e C)b'- Sk
OIY & bgyn S o pee 5 0 5l (ECe) ol
Ui ile 30 sl balse Sl Juols il &5 o
il Ol s (Sl s S5 Byl s s
s Jaree (T gl Bl

il Aol 5l e el s e .Sl
S A e e VEY 5 VA g sba

el i r})}le)Lq.; sle

o dbe bl G ol el CRM s s
Sl e CRM .l codly Sl a8 b 2l 5550
3551 glaesls aen S|l Condly 5l mie 63550 5
Sy boslel il QLSS sl (5,8 o3Il 5 e

Sl 2

EF=1; CRM=0; ME=0; RMSE=0; CD=1
S (gl andlan 5 g0 addaie I i aS ey i

ol Sdls 5 S Rl s sy el b S L e
olo Q;vjo-éoﬁ.b)‘ .]Qw\)\ E) ole ))T jaw\)‘ ;,.:JJJ “ eL.g
(e 5 s sl gileg ke il e
w38 53 o oy sl a4 b e slaslgiy
5 Sbdie osil i Cas a8 3 s S Wl
olon 4 Glodde oyl pgs S 45 5 oS
STt
C,:qj@l:i
M.léﬁf(ECe) Sk CL...Z( a)L,a.G o.{;f"ﬁ\ C,\i‘.ua

(Uat 5led) O5051 3,50 SLSE ols) (5,58 4 by Glewbons lacans ¥ Jod

(CM)SL Gos KL, Y) ol w0 by gl o 5 osial o Lt Gas

Dy, (cm) T/ £y ATy auTY

=Yo X=D,,/Dj “/A0 V/AO Y/A0 /A
Y=EC{EC,/EC;-EC, VA% N0 ) O
Dy (cm) 7a% £Y/1 WA 4y

o X=Dy,/Ds /Y0 /AD \/ve )
Y:ECFECCq/EC,'-ECCq AN VAR VAR o\

Dy (cm) \RAR AVAR TV qy/)s

=¥o X=D,,/Dj /Y \/00 /A /Y
Y=EC+EC,/EC;-EC,q v ¥aa! Y SIS
e Dy, (cm) Ve \CVa\d gAY AQ/AY
X=D,,/Ds */\o /i Yal /4.

Y=EC+EC,/EC;-EC,q A% VYo A JYY
ve Dy, (cm) YY/AY TV/AY TY/AY AV/AY
X=D),,/D; e o Y OV
Y=ECEC/EC;-ECq JAY A VY Yy
RS Dy (cm) VY/AY TV/AY /AT AVIAY
X=D,,/Ds /4 /Y0 VA /04

v /AN VA oYY i)

Y=ECEC,/EC/-ECq

EC.= Y/A+ dS/m

47 Qlieasli/Y o jlads / audicds Jlw



47 Lewali/Y o jladh [/ asdics Jlew

WY/ sosdw 9 sod S (el)) ©9ls Al o 985 Hobinds o135 8d ladie 5,5,

(p33 Sla) 03031 3550 GBS 235 ()55 4 b gy Flwlons oo ¥ gt

em) Sk Gos KL Y) 0l & by Sleloes Sl 5 sia] T Salls Gas

Dy, (cm) YY1 74N vy v/

=Vo X=D,,/Dj /AQ V/AQ Y/A4 /A
Y=EC+EC,/EC;-EC,q Y AN e o/
Dy, (cm) Y4 g4/ RCVaN 48/

o X=D,,/D; AR /AQ AR V/AQ
Y=ECEC,/EC;-EC, AN Y e AN

Dy, (cm) \A/Q0 £Y/40 WA 4r/40

Vo X=Dy,,/D; /Y0 +/04 /Ay VAL
Y=EC+EC,/EC;-EC,q A AN et /et

eyes Dy, (cm) WV £Y/V WV qY/Ve
X=Dy,/Ds A ey A /AY

Y=EC+EC,/EC;-EC,q Ve AN et /44
\Yo Dy, (cm) ARYm AV RV 4/
X=Dy,/Ds Y oYY /oY VY

Y=EC+EC,/EC;-ECq VA AR o/t Y
Vo Dy (cm) (%t £V T 41/¥1
X=Dy,/Ds AN /YA V533 Al

Y=EC{EC,/EC-EC,,

v /A + /Y4 (VAR3 AN

ECeq= Vt¢+ dS/m
sbadle Obe Sl dpd 5l Job s 4L,
oot 2 i b o) Je edd 51
O 5w (/Y 50 8) Slas Gl oul o zaS 5 (4/AY)
3o psd 5 sl Dled 53 alaissd Jbe o Sl

Slr @y riembe Uy @ o5 4V 51 Ll

)\ oslaiul LJ Y E) Y LSLQJ)J} B C)J&.A fté)‘
16.0 /sl s SPSS 5 CurveExpert 1.3 L;u)lj_é\pj
Jhe Sler 5 238 13 bl o 5 s 54

6@53\3 4 w)@ K] wjg.xﬁ chA.: ‘Lﬁ"‘j; ‘-5-’}>L.;
e Jader 53 0 odSr oS A asls 331, bl

kiSOl esle 308 Os 5 b sl slasles Gl 0
Aol s
@125 Goss laesls 4 il sladds o e S5l @B dodr
slesd okl S5l a b r shre Sl RN
sl sl Y = ge™ +/4) -7 /A Vo /o)
o5 ol Y = ae™ - - - - -
Jsl b Y =ax’ VXY —/08 VIAY Y AR
£33 slass Y =ax’ - - - - ]
Jsl sles Y=a+blInx /YA —+/YY “JAY Ve /e
£33 sless Y=a+blInx /80 —+/8Y “JAY /Y /e
Jsl sles Y =a+h/x /N0 /v JAY Nt /e
¢33 e Y =a+ b/x A oA A VYV ey




@Lob,dlg)xs L;.\w‘ / 4A

Mdua.a:)_,au}.vab "é_Lg.t d)ﬂjﬁb&}.ﬁiui .:J‘,Tj. 6‘}! Jﬂd#dﬁuw“’jﬂj_ﬂ J.ob- cg\:a .0 J}J;-

S, Hlasl os gde ol slee
ozt D) palls oyl O palis s gl 025 dho 0 240 by g0 Jde ECe "
ECp .l ECe i) o
G2 e o2) (2
Diw = Dsexpl[(¥ —028)/(=0.22)] AR EAN Y/A sl Ol s pl8
EC; =[(0.28 — 0.22In(Dy,/Ds)) X EC; — EC,q| + EC,q
Diw = Dgexp[(Y — 0.45)/(—0.42)] N s sl el

EC; = [(0.45 — 0.42In(Dy, /Ds)) X EC; — EC,q| + ECeq

&

5 & Jhe & by ME s oS

SMJJAQL;JG‘)LA‘@J‘ w)f.)ﬁb@w;&d
Ly S5l Ol S e esls a5l slade
Sl ez Jde S S oGm0 ow e
ﬁb)‘jﬁ.@;4:.“.19.0.))3/:”})9;»6&6[}@(3)&)}&
ol delous Glaoslol oo 2 cpmimmen AL o Ladls
Dled (gl eddesls A3l g el sdalin slaesls (gl
3 S5 s el sladie &S el ;,T;qgm;w;
Sl b 35l dle s L oalis 3 Sles
A3 sle oS L susly e a IS S
L.Qgsjso.ﬁﬁ d&&tﬂﬁ wr&d}ﬂ)@ d.\.ﬁ 93
e 350> Jde 33 8 53 CRM i oSl @ a6
DMie p eS s (S8 A ;f“ib; S
ja‘dj‘)w.h}w)abﬁﬂjmd.usu..loﬁJ.AME
J:.ﬁ.b})gg.;)\ oﬁ)&:’?\ SJ\J‘L&JH.N o3l u’“’)\f de
Goxd Slp o Jie S S 0 S ol
JJm )‘ B ax)leo 340 63 gA>ee stbgsk}- Lﬁ"\b)

AL e s

Slp s dde e el S Ll 3l eslid b

o3sde 3 ale ot 5 Ll sl O syl
sl oS 03y OLES 0 J gl o axdllas 5 40

Q)

V)

Y =0.28 - 0.22Inx
Y = 0.45 — 0.42Inx

odalie glaosls (gl p old demloes 5l o)l =
BE] QJAJT 340 LgkA)LAﬁ: (5\_)" ol odl> U':')‘J" 9 ol
)Lq.:: LS\f ‘J}J} k)'i‘ wb‘f@.«l ol Ai\)‘.\dj.)\}
&l x RMSE=+/+1) Jue lex 55 RMSE laie Jl
&2 RMSE=+/\¢ 5 oz & Jus 5l o RMSE=+/)¢
5 e e Jie oS el O KLl (Lo sSns ko
oS Loessly Gl a RIS il bl L
b oS a0 Lol Jue Llexr o 05 o5l
S 230 Js Sl a5 CRM e &Syl &

s (§58 Ol il S ol il

05050 3590 W less 53 0k osls 350 sladie bl sl odd dloes slao, Ll N Jus

Jb Sles RMSE CRM CD EF ME
Ja A AR £/8A /8N DAY
Exponential
(): - — - — -
Jgl o/ v/h0 \/YY + VA Y
Power
£2° - - - - -
Jl O v \/80 VY N
Log
(): '/\/\ - /'q \/-\/\ '/-\/\ '/Y'
Js! e /e V/8Y NV A
Inverse
92 AN —+/*4 \/EV Vay /Y

47 Qlieasli/Y o jlads / audicds Jlw



47 Lewali/Y o jladh [/ asdics Jlew

98/ sosdw 9 sod S (el)) ©9ls Al o 985 Hobinds (o135 8d ladie 5,5,

Ve

Ja M
%

N7 I | |
‘

v e

NAE \

(ECFEC,)/(EC-EDC,,)

First treatment y =-0.22In(x) + 0.28

second treatment  y =-0.42In(x) + 0.45

Log. (First treatment)

Log. (second treatment)

s
y
NAT
e
"
/ oo V- v/e v/
DleDs
andlas 5, 90 athan LSS &1 Goss s Y JS..‘.‘:
v/
fg NES
O /A
L
(Y
O
THJRYA
N
= ./o
3
8 e , N ®  First treatment
e Jr A, A * A Second treatment
(@) *
Ll /y "
;.’ / oA Log. first treatment
N T Log. second treatment
..

R .y e oA V-

YAs v/o VA v/

Pore volume

Gk O iz jralie (gl5 4 0l atd adsl S SKad palie ¥ S

ol asly S lsl 4 IS Sl s (047)) Bigger
2 o5 il Hsd e LSS oy 00 (gdie
¢lxsl van der Molen (1956) Law s o5 S sk
Gl Y K8 war s b oS ol ol a0l 55 A
A I AT Y SN PR VO B PR PR
ol aiedi 053 5 U5l sled (Sl 5w adsl gl
S Ol Ll elledl el (gpinad
sl
(EC) 2l $oss polie (3,5 2) arlme | latos
Gas o sl pslie Sl 4 Sbt gLl oslas

Sis 38 L DW/Dy) S Ges 4 sl o

Cadle el SV 50 Ly, 50l L
b Ogesl sy LS Ll o
4ok and gl (S olie 5 gl sd e
Yol I8 s s 44.\6-:‘@ J_ﬁb'uﬂ;uﬁ 35
sl 0l 03l QLS Y
Pore volume = D,,/(n X Dy) )
WY Ges D 93,8 il O Ges Dy Ol 53 aS
Al e S san 5 S
g SR I S PR P QN

Nielsen gals 5 AS o Cond (§ pdy DO Ll

lpore volume



stlod 9 Jlz e (sl /Y00

Aol b e 2 5 3550 (D) 2l 520
2yie Jol

oY Ol uslie 35l 53 et Sshiee (romen
5 St il Gla NS (o 50 SalS gl (L))
34V dsdr S fes il GGl s LS
3 S Aol glaasl s s 5,08 5 ol Gl
(ol sl o b)) anllae 350 aiaie s 5L
Lim b Mol ol sl a by slasley
o S5 Gl 5 POl jsken ol
anlllas 5550 03 5de ((oho) e 5 (H58) oS>
A3 S 8 5 slaay S Ol e Cou
.

Ta

EC (dSim)

ol Gl o5 4 (BC) bl 5 o6 s
ol ol en 5 oSOl wsle Doty o ptl Of 5 S
S0 s dde S eslial 5 oS eSOl
sl S8 e Jols mls &S NURY plsl (V5 Lails)
el sds a1l 0 58
5 S bl oslas sl ()58 Jlds Sl eslanal b
(D/Dy) St Gas 40 o sdal O Ges Cund i
Gl JSs 5 0ls e 1 0T & blize slgh (s)s8 nslie
035 o n a8 ol S5 e Sl Sl el aniS
S (D) S oY Cubs s (Ao Osd) s ]

Sl Ges Jie 355 bl i 555 0T SOl

Dyw/Ds
;=
—de— fd
—_
—¥— s
o

FooA oA YF T TE TATY TR OF. FE

EC; (dS/m)

Wl goph it p3lie gl S Gas 4 2 ohl OF Gas o Sglite palie 131 4 S gLl oslas g sosb edd 3,505 polis £ S

(dst Slesd)

o
"”I -

FCy (dSim)

Dyy/D;
-

—t— &

—— A

TOOA YT OYF OTLTF OTH TY TE Fae FF FA

EC; (dS/m)

-

il 5558 A palhe 1y S Ger 4 IO Gas o Sslite palis 13l 4 SLplle)las g (5558 0dd 3,50 5 p3lhe 0 IS

(ps2 sle)

47 Qlieasli/Y o jlads / audicds Jlw



47 Lewali/Y o jladh [/ asdics Jlew

Vol /ot g yod SlaSs (el)) ©9ls aal 9 2985 Hobinds (15558 sladie 5,5,

il Blesl 53 (5585 polie i gl 3B 3590 (LA sl O Gas V s

EC) sl 3l Lim St )5 gla oS

e
Sy S, S o
y}ck,ﬂjldlﬁ-«ﬂu&é L,:A)'cla.uﬂgsb‘-quUu) w,‘cla.w,-usu-qv@w ;,:AJCMJ"JL;‘-A.L\JCAAW ‘ o
() () () G s
\/o \/+ v /0 /YO \/0 \/o v /0 /Yo \/0 \/+ /0 /Yo \/0 \/+ /0 /Yo ‘ﬁf:—:lj
ECp
CAY Y Y AT AR 08 YA /N0 VA /O YT AT ol /i /Y e
£90 Y/ VA0 AT §/6r Y Vo NS YA YAr AT 0 Y Y Ve o s So
YA Y Y WYL 2 SRV SVIT SRVIYSNRVLT WYL REVIE SRRV S - - -y
VA0 VT 0 FY N0 Ve wf0r oY s/Ar /e aF N - - - - e St
YA SRRV SRV SR BRI SRV SV SV - - - - - - - J
V2 RV 2RV 7 SENV1Y Y, VY. SUNY) SO PO - - - - - - - e S
VA EERYS SRRV SRV - - - - - - - - - - - Jsl
SES T N0 A - - - - - - - - - - - - s 53

ol e pias w3 Sg <YY/0 585 = V=YY Sy = AV Sy =g/ A S >80 e o

ol 358 sl oY Ol (b ek a5 el
Fatlet/0Y lawgte s5b 4 5 ailiss (G, YY) S
Ol JS i s 2ls apmy ol s s
s b e SLAVAL o5 pl 53 ol fdd 55
Susby oS ol Gl p3Y Sl sl YAE 038
235 sy Ges Ul o b - U s
gamle N SGL 5l 8l 3k Ol &S el
Slp (L) 53,8 Ol Ol JS e il
Ers Sl =0 Y (b Sldde il
Ve 4 L0A I Sl s oble, 5 S
= /) e Sl AUYA ssd> e 0 ees e
o33 oo 53l daly (N0/0+VVAEL+T/AL
N by el OSGL pn T ST e A S
2 oS5 il el a3 G danl sl G OLT Ll
@ S OV o pmes 02 55 58 Sl o ole 3T Ll
s OL S Pl S 5 S S Sl
Lolsh b 3T Lawlgh) dis eyss b sl
S a8 ek sl sl 3 caSle e OF) (Cutgs)|
shes Ol Ol Sepl (o5 Lol s

oSl WA s (el bl O Gas Y0 550

S 4y 8

G by s S Bl Sl e
il o ole Coigonyl Laulyl 5 ol 3T Laulsl 5 5
Lo sletie gl 5L 3)5e O Ol 55500 5 she
Fo el NS g Gopt e A s
3,8 Jee ) e

il Ol olie el 2 alslas Sl eslizad L
Dl dewles (gl 5 alslae o g dpz sled s L
VY0) S s se S Ges gl (0 dsda) ASL
Goxd Mie 2alS gl oY Of alls Ol (e
Sl ol g e 5 piasy g A as £O/A 51 S ol
L

8.0-6.4

Dy = 0.25exp (oot — 0.45) /(—0.42)| =
0.655m = 65.5cm Q)

sy SRes 358 Olpe odd el Clides Gb

Sde 4 3 5 ekd 3yl a5 03 eEle Y ossus
N L R A CIR Y TPy SRS
S ool sl ol e sl e 55, YY 550
S Eb Sl e G sl S e

Ll o s Lyl s 08 5l 55 b5 (ola 3T laly)



@M,dl’g)xf,_;.&ml /Y

VY S 3l U 38 Ol &S el s s
(LA0) 2,8 T Ol IS o il a5l
Gl Y0 LY S gladis il ol
Yoa b S g 0l s S g e
= VY) e Sl AVY sgd e 0 egjems
L {’j}) Sy 3 ol ply g dalgt (VWHA/VHT/VY
3 il el plonil OISl gl O 20 +/4 508
s 6 2t ot (oos b B e Bl
23 S e NAYT ol Jle SO s i sl
35> ¢ gazms 53 Ol el 5l aS ek 50 5 ke
S K b s Dligl g O sma e Sl EAY
Ol el s s T Ak dxw s o3 gdoms
Sbdis gyl O jalls lade Olaxs| b 4ol 46
L RN PO GO P WL | f RPN
S S Ko sl i (65810 ol acul
Rl s e e 1 Gledde il el
el b Sledie oyl O 508 5 0553 55 a8
Sl S # e ) LK (G pbhiad iy el

& S 4omi
S e (s e gladte Obe
Sl 3l s Ol Sllie e Gl e oS
wly Sl Sl pade 5 558 slaS Aol
Sl gl ey ol Al i el Cewsas e
Sl w4 s L s 3 dle St sl o500 i
sl S s ol Bl OAE L5 5 me 53 0Lyl
Ol ol 51 USs Ogds Yo/0 spu= S0 Ll Gb
239 Dl OIS 53 0 S Dk A0 5 025 5
L 0dd axlse 50 5 (FAO, 2010) Ljls i3
OsS p l LA el s by sl Jlsis
St o e G g Sy e 5 Groaeb
Sl Glp Sole s ol Caenl S e

el 2l sl il e 5 S5 glasS

aigy iy bl e DLl S Cpsen IS 00
Clal boasl 358 OF Jltde cnl by 53 0 2ol
A e Sl AS Sledde il O Lalls Sl
S S aY (6sd i Cu 5 pds 5 Sl (070
WY 534S U)o e e ewd A Sl 4 S
oY il S e OF Sl St e B
Oy 0l danloes ST 5L Sl pl 5 &S ol S
23 el RS e s Sl sl S
Sl 5 0al e el 5l eslinal b ay S 0l
il ol el 3 3 sy g Sledie st
el a3l Sl 8
93 8

a3 50 ailain mly S (SN s 4yl @
Al sle 13598 by ole g amiy SIS 0L
Lo gledie osil 5L 55 Of Ol s shine
2o VB &S aniy o5t Joosd A 4w g
doles 3l eslizad L &S 5 S fes 655 oy Sl 0
dol ol 3 pals il O slis alos g 2
(0 Jsdr) Al o Dy sl (5l dslas o 2 oS
Dl ol Gl o 1Y) 5550 SbE Gas s
e Y 4 S gl ghsd slaae el sl PN
el o Sl VT il e s

Sod &lyy, Aes dsb Ol s S Ailes
Olay Sode a3 5 35 3550 555 53 e Sl ¥
syl Gl OT e Sl VY 558 sl p5Y
G ol il Ll sl 4ol cpl plo il o 55, ™1
ol Ll Sl s Ly el s Ll
¥ ol boode pl s el Ll o Joee
A e Gay TV S e Of S8 ol
ke Jsb 3w g 5 a3 s 0o e Sler/VE
Sy 5 apl Ol e Sl A Sl gy
S el Sl o3V T e El YW 005l L

3B e Gee U ol b b us U S b

47 Qlieasli/Y o jlads / audicds Jlw



47 Lewali/Y o jladh [/ asdics Jlew

VoV ) oot g yod SlaS s (2l)) ©9ls aal 9 2985 Hokinds (15558 sladie 5,5,

Ao wstl pes il O s 4 2l il b s S S Sl S 53 s Sl
e xS el 5l Dl sl 3y Cudsl 3 ol Sletal js g CiS 5 Sledds
Sl S30LLE 3 8 e b me T e 53 Ol 03 amiy S Gldie pail bopss w8
Slles el poil AL i Sl DL ol s 38 3 e Ca sl s il ] e
AL e S sl gl S OUbeS WS das e Ol Jiasl

&b o g

L s S g 6l L 2 il O 3l ATV L 5 e ales (o JlrsS g
AY=10 (DY (S5 O mle Sblis

OLg S O 5 St Sl dvwse (V) v e e ) b foily 5 ol mle Ol Sl B YA el
Ol !

5 Conde Olole (Y00 osle a2 Ol 53 e 5 spd SSE g sil Gl tlesT Jenlly s IYAY b
Ol Ol G558 el p

Ol 016 ol pal 5 Sl Chlis Slidos 5 50 558 sl slaes s Gleaw bl o 0350 IYAY (ol

DS azalS a5 okl p Ay lame (555 il mabe U YA 5 e s e caler s (D
TIV-Y 24 ON) o 5 S e le doms

Pl e LIS olS s Slas p ado) B (o508 S35 Jlesl Ol S giledde IYAL e gles 5 s (DD
£0=YAONY (g3yslis

S 5 e jobie ChlE Sy shsh 5 s DI AYAY L sla 550 Ol S cp calet 08 e
A=Y (A (g5,5lES iass, (Brassicanapus L.) 1S ;s ol G ze

doen (sladgle 0S5 g amalS Wd; 5 S50l bt Jske 553 3 ATAE g (U 5 alon o oslam
TOE-YEY (TN .ol 5 S ol

dome . o105 opd lpd Cod a8 O Gpme SIS AYAE g (Bl 5 e cpler cp i) e g (LS
ALV (VI (53,5LS pwdige Dlidss

oke alon . 0S5 (o5 ol Ll i s paiS 5 Shae 2alS wl bl AYAO o idal s 5 e alos s oSS
AF=VY OO ol 5 Sl

5l e Chlis a0 et s 5 pd GSLE (Sileg r 5308 e AYAY il 5 e ales cp edlidenms
B4—£Y (VY (S

s AV OA o3le 0l 2S5 5 bl e aneS SlLEx) g5 4 OlaLS ST A YA o i sle

Ben-Gal, A, Ityel, E., Dudley, L., Cohen, Sh., Yermiyahu, U., Presnov, E., Zigmond, L. and Shani, U. 2008.
Effect of irrigation water salinity on transpiration and on leaching requirements: A case study for bell peppers.
Agricultural water Management, 95: 587-597.

Chen, W., Hou, Zh., Wu, L., Liang, Y. and Wei, Ch. 2010. Evaluating salinity distribution in soil irrigated with
saline water in arid regions of northwest China. Agricultural water management, 97 (12): 2001-2008.

Corwin, D.L., Rhoades, J.D. and Simunek, J. 2007. Leaching requirement for soil salinity control: steady-state
versus transient models. Agriculture Water Management, 90: 165-180.



@M,dlg)”s‘s.hnl /¥

Cote, C.M., Bristow, K.L. and Ross, P.J. 2000. Increasing the efficiency of solute leaching: impacts of flow
interruption with drainage of the Wpreferential flow pathsusdournal of Contaminant Hydrology, 43:191.309.

Dieleman, P.J. 1963. Reclamation of salt waffected soils in Iraq. Veenman, Wageningen, 175 pp.

Dirksen, C. Kool, J.B. Koorevaar, P. and van Genucheten, M.Th.1993. HYSWASOR- Simulation model of
hysteretic water and solute transport in the root zone. p. 99-122. In D. Russo, and G. Dagan, (ed), Water Flow
and Solute Transport in Soils. Springer Verlage, New York.

Epstein, E., Norlyn, JD., Rush, DW., Kingsbury, RW., Kelly DB., Cunningham, GA. And Wrona, AF. 1980.
Saline culture of crops: A genetic approach. Science, 210:399-404.

Esmaili, E., Asadi Kapourchal, S., Malakouti, M.J. and Homaee, M. 2008. Interactive Effect of Salinity and Two
Nitrogen Fertilizers on Growth and Composition of Sorghum. Plant Soil and Environment, 56(12): 537-546.
FAO. 2010. Extent and causes of salt-affected soils in participating countries. Available on URL:

http://www.fao.org/ag/AGL/agll/spuch/topic4.htm.

Ghassemi, F., Jankeman, A.J. and Nix, H.A. 1995. Salinisation of land and water resources: Human causes,
extent, management and case studies. The Australian national university, Australia.

Hendrikus Barnard.J, van Rensburg, L.D. and Peter Bennie, A.T. 2010. Leaching irrigated saline sandy to sandy
loam apedal soils with water of a constant salinity. Irrigation Science, 28: 191.201.

Hoffman, G.J. 1980. Guidelines for reclamation of salt-affected soils. In: Proceedings of International American
Salinity and Water Management, Technical Conference. Juar. Mecxico, pp: 49-64.

Homaee, M., Feddes, R.A. and Dirksen, C. 2002a. A macroscopic water extraction mode for nonuniform
transient salinity and water stress. Soil Science Society of America Journal, 66(6): 1764-1772.

Homaee, M., Dirksen, C. and Feddes, R.A. 2002b. Simulation of root water uptake: I. Nonuniform transient
salinity using different macroscopic reduction functions. Agricultural Water Management, 57(2): 89-109.

Homaee, M., Feddes, R.A. and Dirksen, C. 2002c. Simulation of root water uptake. II. Nonuniform transient
water stress using different reduction functions. Agricultural Water Management, 57(2): 111-126.

Homaee, M., Feddes, R.A. and Dirksen, C. 2002d.Simulation of root water uptake. III. Nonuniform transient
combined salinity and water stress. Agricultural Water Management, 57(2): 127-144.

Homaee, M. and Feddes, R.A. 1999. Water uptake under non-uniform transient salinity and water stress. p. 416-
427.1InJ. Feyen and K. Wiyo (ed.), Modeling of transport processes in soils at various scales in time and space.

Homaee, M. and Feddes, R.A. 2001.Quantification of water extraction under salinity and drought. p. 376-377, In
W.J. Horst et al., (ed.), Plant nutrition-Food security sustainability of agro-ecosystems. Kluwer Academic
Publishers.The Netherlands.

Homaee, M. and Feddes, R.A. 2002.Modeling the sink term under variable soil water osmotic heads. p.17-24. In
Hassanizadeh et al., (ed.), developments in water resources 47 (1); Computational methods in water resources.
Elsevier Science B.V., The Netherlands.

Homaee, M. and Schmidhalter, U. 2008. Water integration by plants root under non-uniform soil salinity.
Irrigation Science, 27: 83-95.

Jalali, V.R., Asadi Kapourchal, S. and Homaee, M. 2017. Evaluating performance of macroscopic water uptake
models at productive growth stages of durum wheat under saline conditions. Agricultural Water Management,
180: 13-21.

Jurinak, J.J. 1981. Salt-affected soils, Utah state university. Logan, Utah. Chapter V. p. 1-13.

Leffelaar, P.A. and Sharma, P. 1977. Leaching of a highly saline- sodic soil. Journal of Hydrology, 32: 203-218.

Maas, E.V. and Hoffman, G.J. 1977. Crop salt tolerance -current assessment. Journal of Irrigation and Drainage
Engineering-ASCE, 103: 115-134.

Nielsen, D.R. and Biggar, J.W. 1961. Miscible displacement in soils. Soil Science Society of America Journal,
25:1-5.

Pazira, E. and Kawachi, T. 1981. Studies on appropriate depth of leaching water, Iran.A case study. Journal of
Integrated Agriculture Water Use and Freshening Reservoirs, Kyoto University Japan, 6: 39-49.

Pazira, E. and Keshavarz, A. 1998. Studies on appropriate depth of leaching water, International Workshop on
the Use of Saline and Brackish-Water for Irrigation, Indonesia, pp: 328-338.

Pazira, E. and Homaee, M. 2010. Salt leaching efficiency of subsurface drainage systems at presence of
diffusing saline water table boundary: a case study in Khuzestan plains, Iran. Proceedings of International of
the XVIIth World Congress of the International Commission of Agricultural Engineering (CIGR), Quebec
City, Canada, pp: 1-15.

Reeve, R.C. 1957. The relation of salinity to irrigation and drainage requirements. Third Congress of
International Commission on Irrigation and Drainage, Transactions, 5: 10.175- 10.187.

Saadat, S., and Homaee, M. 2015.Modeling sorghum response to irrigation water salinity at early growth stage.
Agricultural Water Management, 152:119-124.

47 Qlieasli/Y o jlads / audicds Jlw


http://www.fao.org/ag/AGL/agll/spuch/topic4.htm

47 Lewali/Y o jladh [/ asdics Jlew

Vo0 /) osduw g yod SlaSs (el)) ©9ls aal 9 2985 Hobinds (I35 58 slade 5,5,

Sharma, B.R. and Minhas, P.S. 2005.Strategies for managing saline/alkali waters for sustainable agricultural
production in South Asia. Agricultural Water Management, 78 (1-2): 136-151.

Szabolcs, 1.1994. Soils and salinization. p. 3-11. In M. Pessarakli (ed.) HB of plant and crop stress. Marcel
Dekker, New York.

van der Molen, W.H. 1956. Desalinization of saline soils as a column process. Soil Science, 81: 19-27.

van Genuchten, M.Th. and Hoffman, G.J. 1984. Analysis of crop salt tolerance data. p. 258-271. In I. Shainberg,
and J. shalhevet. (ed.), Soil salinity under irrigation process and management. Ecological Studies, 51. Springer-
Verlag, New York.

Verma, S.K. and Gupta, R.K. 1989. Leaching of saline clay soil under two modes of water application. Journal
of the Indian Society of Soil Science, 37: 803-808.

Zarei, Gh., Homaee, M., Liaghat, A.M. and Hoorfar. A.-H. 2010.A model for soil surface evaporation based on
Campbellwsretention curve. Journal of Hydrology, 380: 356.361.



Using desalinization models for scheduling crop rotation of saline-sodic
soils: a case study in Ramhormoz region, lIran

Safoora Asadi Kapourchal'” and Mehdi Homaee?

1*) Assistant Professor, Department of Soil Science, Faculty of Agricultural Sciences, University Of Guilan, Rasht, Iran

* . . . . .
Corresponding author email: safooraasadi@guilan.ac.ir

2) Professor, Department of Irrigation and Drainage, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran

Received: 13-9-2016 Accepted: 26-04-2017

Abstract

Soil salinity is one of the important challenges for sustainable agriculture in arid and semi-arid regions.
Accumulation of soluble salts within the soil profile adversely affects some physical and chemical properties of
soils including osmotic pressure, permeability and hydraulic conductivity. As a consequence, growth and
development of plant is seriously reduced or fully ceased. The objective of this study was to assess using
desalinization models for scheduling crop rotation of reclamation saline-sodic soils. Consequently, a large area
of 45,000 ha with S;A; (extreme salinity and sodicity) salinity/sodicity class was selected to obtain the required
data ,in Khuzestan, Iran. This experiment was conducted with two treatments each with three replicates. In the
first treatment, the experiment was conducted by applying just 100 cm water depth in four-25 cm intervals. In the
second treatment, 10 Ton gypsum (78% purity rate) was applied prior to salt leaching together with leaching
water. Soil samples were taken from 0-25, 25-50, 50-75, 75-100, 100-125 and 125-150 cm soil depths before,
during and after each leaching water application interval. The required physical and chemical soil analyses were
performed for the collected data. The results indicated that the logarithmic model can estimate the capital
leaching requirement much better than other models. Based on the obtained model, the amount of net water
needed to reduce initial soil salinity was calculated and finally crop rotation in two options was presented for
reclamation of saline-sodic soils. The first option with preliminary leaching and cultivation of barley in continues
leaching was assigned as the first priority. The second option with preliminary leaching and alfalfa cultivation
and continues leaching was assigned as the next priority. The obtained results further indicated that the inclusion
of scheduling crop rotation to the leaching practice, in addition to enhance effective leaching of soluble salts
from the soil profile, causes considerable water saving.

Keywords: crop rotation; leaching; saline-sodic soils; soil reclamation
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