WWAY Ol y / slian a;\.«i’»/r&h.b.ah db/&t’ju]f‘r\.ﬁ ;@,,bcl;.a,é,'”l.:s Q‘,J}(a‘,bd:u

(Oryza sativa) cb, sla =2 ;'J ol pals Jue p Fewwle s

S 9 Goss Obejer S5 dl 3 s
"l e 5| ST s OIS e

OFAF/FIV i Gapdy b £ ITRV/V/F il s )

s AS>

Sl Cler JalS ml il oS sl add SN Galos cnl 53 NS e IS o 5 JdoS Sise eskhe 5 plio sl plipe
Jf..'J JL@.G‘ .h.:‘,& o Lf-’-w 9 ul;&@ 9 Jgg..«‘ gbb&.a.h 9 c‘:f)_’ g&lm}fi 9 CJ’“‘SJ'-’-: g(ﬁJ.g‘u}.p 9 J.:J.g‘ca}) &:"930.9
R %4 W)L.‘.'.P‘ K ﬁ'.m‘j °/40 K °/qV QS;"‘M g_.:‘,.d l: 9.3.3']3'4.’ SWAP al,_f AM‘,J K .Li'a) JL.:A.;..J J.LA AYAL K \YAF JL«
& w2 @L’b s F e SAS 6)"‘1 )l}élr,'a Gib ) eddgilwand slaesls (5w 3l esliall Gl s sladae b el L
Sln 1y @bt i VN S M o pd b e pler e 5 55505 pdipe dis ol glagss s 2 4 ol DL
b1 25le i o5 5805 plio e 5 aler 5 Bl gladite Vb glags,ss 53 & Jb s s )l Of Cds tals
oSl o3y i (SIS 5 osd G Il s O Qla alS e s slien (JS 5 sba Ll OLE SWAP (giluand s

":"‘“J‘;)Pﬁ 6;&\.3 g:a.:.l.'ﬁujl L;:w JJ«A &&:—-n:)

SWAP Jus lor a8 (sladuts (508 5 (S S5 (adla o3, o 15 dS b3l

OIS o8l (g 3,5LES p ke 2 1Sl (ol wdige 05 S )
ULQ_LD] e SOV oK.iJ]: %;)'JJL.’:S oSS ls ng g;.u.b.@.a aj; Y
)}".:’SG.J'.'QLM_“ *Wj.a Y

Navabian@guilanacir : S35 553 Gy (LIS J gis

q)



WWAY Ol y / slida a)\.e.&/rh.b.ah JLa/sSl:-‘gui¢‘,l.ﬁ g@,,bcb}‘sjj‘gl.’;s Q‘,J',r‘,lﬁdau

ol aul B Ul e s 2 gladde &S A Lasiie Cogb,
e sy by (5o5d Bl S 53 o parta |y ety by O
Blj;Lﬁgj)ld\ﬂ‘otj;‘«_awﬁ.(\\).uiu@uw
T 2leS 5 Gosd 5 lld g paiS s Slas sl
e e s pligper s Jald O s (8 e
wler 5 OLLSn 5 pls0ls OLLSen 5 S s (2 5805
o=l s (4 5IA Y A8 O) 3 S 5 ey s,y
ouiy;HJMljg:ﬂwﬂSqﬁzbouJf..njjﬁ
S Al sl pdimer b s (S5 6550
AU 50355 0Ly Jsame 5, Ko s a5 ol Sl olaS
S o S g amme 5l maS oS 5 (655 Ol
5 lbod Gl sladios f e 5ol 58 gla s
oSl i bl jasld el o 5805 pdio
Sl 3l e s 5SS WA 5P G e oS e Sl e
Gm2os 53 (0) 35 s |y e 3, Shae J2alS Ladus
oLS (555 p SEF 5 Gopd il m gl s b S0
03 4S A esls QLA slas Sals Cjb B s u_ijsu-j_f
o olals oSl (e s 3 ewd Y70) Sl sla s, 5
s 5 sS05 Jde b i (S 5 6050 Olajes S
wiy laeyds e Slay e Sk Ldr bl Samla L
03 a8 s ssd e e 2 0N Y O e lales
5 Sl gladios e s Vo 5T\ bt
T ol 02 e L e Bl slea 5 0K
len Jie s Lo Sl e (ke S (bl Gals ()58
SMY s e o 5 KKl e 53 VY S VY Cs S
Ol palS ladie sled Ol 5l S sbas a5, 50 YT
ot OhSen 5SSl s alas asgie Jis
ok e (D) 5 ) o o (288 61 b 5 f sle
S 5 5o ph Oler S e sk 53 O Gl aige
Jde a8 515 QLA (F) L o adhais o rﬁdo\))'rlé)\b.w}:
S S 3l e i 53 1 o 3,8 (5 5505 pdyper
Dlajer i 80 Kos oobeay &S o 550 315 Ole

4o dle
S eacins 3L sspe o el sl a1 Ol e (sl
odgl B Ay el Ol (s5uliS sl s o S
Sl e SRl (ol e 3 5aS s Dl O imls
Gblie 53 o5 si s sm Sl (Sl (BI85 s 5
o O it Sl 3 ot Kistaay 5 Ko
el ($303LES anw s e diSssdoms ol g Ol poa 0S5
Codls e g b cl astlil st w1 Ol sl ol
5o 0 B e Blejen s sbe LIl DL s
Dl alS 5 3l Ol 5 g LS e 51 S
55 S ehle (St cusb (RalS S e s | of
(Vo) das o lssl |y St g als; 4l

e S p ks ale Jpal b p L bl axe s
bs O e (S5 0585 ol 3 5 olS (5350558
a5 ol G Ay by O Ol sy ol a2y
s S el il y il 5 Sl gls il 4 ol
Sl og s S s ~l ol ok > 25 R L e
5y dowst O Qe anT 3 bt S e Ll gl
S s een 3 Kl e LTy (Sl SWslae Jo (sla b,
Ll 1y ot 2 e O (o500 Sl 5 okl @
Cos 5 St i3 a4 Ol Jusly S8 e 3 S
oty (oby sladite (O o 28l s 0 b 5
O Wlasl anos

ot i dsls s Ol ol (68008 i 0l
(Microscopic) 3,5 Jds 53,5 55 4 |y of Ll gladoe
DS Jis 5oty S5 i Sl 0L 2 il
aiuy S 5= bl ol cils 4L, (Macroscopic)
Cgoram OAS sla i) MSsba (V1) S e gupends
Sl ilwand T3 s 35 5 0L ks 3 Jges
S iy S sidn 5 (55 5 Sl Olies Ole 5 calyy IS 02
Sl alie L (V1) A2l o 5 gladie & o

ay



03ty go e Sl AY-M sladle b s i
V) Jes 5580 0 me e e F/0 350> w0V Foo Il
S Coulesls DL 53 Ol L oll slacy e anlis
S, See gdo s e falS Gl s s F/0 (555
3 o Olasan (RS plple (V) 558 o0 5 J g
il g ls sl olal 48 el Sl s i
Aoss am a5 LG ol 53 AiS e L | S
ONS Olel 5 555w s L;Jp-? 3 Soxd eyl
o g oS Sl 5 il slal > 5 S A
GRSl o b oS Cled s DG (S 5 ()58
Jie o e (S 5 (5050 Olajps S5 4 o2 olS

s &l ek, of Gl rals

ETPIEIRe

G 53 eslial 350 ol B T Dl gladas

Sl e Ol o (St 5 55b sla i Ll G
L I By N R S TR T
Sl S5 Ol ppde Oltaiils v s koo sladue
Sye sladds jo st 3 Sbes s 5 50 &S Caledd

ol 0 03)}1 L}:.bu w\ BE oalaul

(VAAV) o3 5505 pdspear Jobe (I
(F ddayl ) Las o S
L p—— "]
{h+nm}
V| ——
h,.
g.,»_:ijA_v hoo jnoo ‘ML“?‘ LBJ_’JSIIIaX CU ua“‘ BL
ol Olse OF Gl & Sl Jeilt 5 (6ol il
Lg)}_.lvg_.Llou: Cjk.w):pﬂ\)\i "bhwgfd J';ALS Aoy Qo

(\q) Cslo s 03} UT-‘A}L: \n i\i_).d.?

qr

S e el LT 3 g gamn 51 58 108 5 (6558
B e G S e 3l 0 S 3 S 1Al s (S
3l gme iy 53 S sls OLES edd &) sl sladde 4 lie
oSSl sz 5 oY e o s L O 5SS e
218 5 g i s Shas EalS /)00 e Sla s
Ladde b 5l mg (Sis 5 ()58 Olajor o Lol 5
S (s
Sk s Ml 5 T S Lol sladis el L
Sole 5,8 5 L gl dilee 3de > bl 5
el () Wleds sloml (635 ae 0L > ¢l of ol
B ol gy sl dolas 53wl by Of Ol
Sl gt (5 jomal SIS L) (S of L gl
i S ede bl 5 s T (6 Sl Ol 5wty
Db sl gl aS O gladie e sas g3 (V) ol anls

OF) Cadlodal Voalasly 53 sl sl &80

S)e)ﬂl_:dj_’ﬁ Tp cijjwzr 4.14.3‘)@‘)3
LS 5L Wl St &S Jal i 53 aib e oadly G a0
S a(h,m) ol chles gl 3 (Ty) G5 Sl gl I,
Sy S i ks s S Sl il 5l s
Y o)) 558 0 xalS G a5 5l el

TP
S=a(h ,n)Z— [Y]

T

Sl (5 Jazms glim 5 T L OOLS adlas

G— b 31 (Oryza sativa) o—ila V—;) Cﬂ sl = 6)‘—:.'1
AJYL.A;,:QL:AJ}j)w)ﬂ.bﬁwwﬂtéj)v\:@@ub‘ﬁ)
ol D el ool e Ol oy 350 6355 0
M ladln b gdos 00 s5d> Jals 51 olis gl
S0k bl Gles 8 et la JLSTis s ls AY
aslts gy oVl ps sdate Jisee slad 3165l e g
Ol sl ol s als fslse Ol goean 55,0040

DB-J}) (5)}—":’ J;S‘JJ dla».)uj) u»l_w\f o



WWAY Ol y / slida a)\.e.&/rh.b.ah JLa/sSl:-‘gui¢‘,l.ﬁ g@,,bcb}‘sjj‘gl.’;s Q‘,J',r‘,lﬁdau

(1448) slea Jos (5
Ol Ol Jsay (5 5505 oo ahalas e ol 53
2 A0 S s ST Sl o e pde 5 s
e Sy ol Pl () oS s O il S
el ot el s Rt 5 R Vsl S5
V) SAV YL Gl i ol s Jis ol
mlie pdomer 5 pdio S Gladde b e ien o
el LGl s ples die 55 5l S w5 S
sthy—m)<h<hy a5 Loy A adsbes .cuils oKl
el S5 AL (Sl Lases 3 W<
a(h,m) = %{\ —%(n* —n)} [A]
S 5 5o Sla T o Ol Dl (gl
SWAP Jus baw
Sl als Jde o Sebion plaws skiea (Gt ol )
S S R e oy pedtle (035 2 sl
sadrean Jde ol 53 ol eslizad (VA) SWAP jluacs Jube |
39l adslae 1Ll slas s Of 0l > (s3bues
SWAP Lua s Joe 3L0 5,50 laesls 355 o eslinal
03 oS a5 Ay Al g3l d )y laea
5 b Slopas il s &l Dbl lees S 1
=S Glaesls sl (50 Bl b S (S S
i e LS (S5 b Sl g 5 il AS
Fldled (SIssdes ot wl sla bl aadlles ol 5o
S3adds b ) S0 dslen sla s
Sl I slge 5 edias K55 lim! Ao oll o sSas
Sl serea (V) A« S S SWAP Je 3 5 3,50
sl ALS Jis 15 5l ed e 2315 5 Slas (g5luacs
Sl bl el ealinal plu S 5 s dales Salul
Ges oS gl S e e le Jold ol Jue LS
Ay cile Jolie 5o s Shes GRSTy o b s Al ann s

w}: DL L;Q..JJLA v.é) \Y‘/\-\ JLN L}.Fb) 6Lﬁelb )‘ LY C»m"

VW) 5 585wl dus (o

(V4) ws <l j_)%@} Jde gl (¥ doles) s Jolas
S als G e o gnd 4 s ) S50
) [Y]

T
V()P x4
(ho,) ( ~

a(h,m) =

)pv

(VAA0) opstn ST 5 S 3 ke (2

adolre 55 (Gramal 5 SO b Jily ol ddie ol 2
il palie i Sl i o 5505 il el
Sgmoiny 5 A s () S 5 (1) 5558 Sials
OY) 43 5 &0 0 aslas

a(h, ) = ‘ —x ‘ ; (o]
\+|: (E_h ) } \+{ (T:_n ) :l
(h" —hg.) (n —my.)

(\a4v) bbm 9 r|.>b} Jde (s

s o il i 55 4t Gl | Olie oy
5l ol JialS s s Siis A5 sl 0L
Sl b (Vadslee) 5 Jals wU s 25 sl ol
A S asyl (S 5 6o Gl S Olejes 355 bl 3
JialS oy g M B b o s 005
aad 5 S5 ek abd (gied Aty il Gl 4 J s

s ol S5 s

h-h *
o(h,m) =ﬁx[\—%(n —n)} Y

Jis b uy Jy;\_zg_;)-t_.ﬂw(_;\ﬂg@uw\

o380 dslas 35 51 aS 1,V el JHYDRUS (sducS

Aosls B eslasul s 5 sl Conas edla 5 wle Jue
(4 5\ No)

ou(h, ) =+>{\—i(n* —n)} [V]
V()P

h Yoo
h,,

q¥



Gos (V) A oy odln o35 5 Shas Gy A o3l
5 Sadr Giow ol Ay il e 53 ol o
53 olS s Ses olg 53 () A slgdy Jiew 2550
2 e Sla 5 0) el O Gee 5 (553 il s
¥ T o Al e st Bl T LY Gl d
(mals o 5o ol ¥ 5 ) 5 o)y a3 e Sl
50 ailate 53 l5dls LSl olal G e sl slasyss 5
(D) L g3lwans Gy A
J=le b o ALS Gl el 4 Sl g
Slaasls 035 Cull (255 (el i Il o (Shane s
e opl e 20 S —ale cls L LS
S Gos e b e e p By ol oLs el
Sy 3 LA e s i olS S o0l 5ty o
3 =ity Jle 5o s el (o pd 5 (KU SIS 4
ol (el (o585 (i VG el s 0
o e Sl Sl ol el sladue alS e bl
35 (a3 0093) Gosd 5 (St [ amy g a1
ladis sla bl G35 o sk (255 515 nlonse
03 e eslinl SAS (Ll Slydle 5l il wdr rals
A 8l A5 Slresls Ao Vo 1anl SAS i3l 5
) s 1S 5 ealiid 55 5e Ladie sla el
sslital sl 3L (glacsls do s Yoo bl 51 fol> SYslas
Syl 5 5o Lsesls (s3edla i sl cBis ol (sl 2

&3 dy &) 52 Minitab

‘_;l_AJ|J'.§|€JJ (S ui u..\_> sladus ;',ajfb C|J5r.2w|
Minitab 3 SAS s ,b]
e)ﬂlﬂ}‘.f’_;‘} 43\)')) L;Laéfd; J:&&HL:; éuj’;abb_ )‘

C‘fv’.:_vJ é‘ﬁ (SWAP JJ_A &.>_>}J>> u_..ll..o'b 093 u_la
s sbedle s dea s s esla il Ol dsles ol 5

Minitab (¢ ,Lal B P R W W I S

ﬁlscb.v J}Wkguﬂbhc‘fdw‘d|f.k&e)w‘

40

o=l o A YY) uls S eslen il sy T Sl
Dd 5os8 VL A oS i olS (g5 el e (ks
5 7 a3 eed VAL il o mame 3 Slas LalS
el s J e 5 Shoe 1S Ao )3) b ol
B s e s e s VY (S (550 il s
S e el gla il (i opl 53 (V) A3 4 S
53 LS gl 5 Aty il e s Ui asle 03
L 6, Sl LI AD-AT ol Jl )3 andllas 55 40 45550
G 5 eLSm)ql:&u&lf)JMdus (V)
(A) Bk dslome iy dnan 55
S bl «anldl slaosls ell y SWAP Jike il
i D g Ges 5 S5 O Sles a5 alS
225 51 0Ll (sl (1) s pLil VYA sl Jle o
A S e 2 leand e i lzel 4 S (gsleand
Slids slaesls 5l (gilwand b S o451 sk
G (1) b sslid by 3 enils o35, 1TAS JL
Se S e el leat mls bl b
Sk Lo 5 (R s g 0 sl L 51 i slsel
Vo 54 claatsbes 51 (RMSE-N) siisJle 5 (slas Slas o

(-\) A ealeal
r' -SSR _, SSD [4]
SSY SSY
n —_
RMSE—N:\oo(Z(pi—oi)v/n)"/o/o [Ve]
I=

)lJ._E.Aoi gJJ\_A 6)@%_& )‘J_iﬁpi C)Y.}L&A w‘ BE oS
3l Sle 0« ls (S o3Il sl 0« dls (6,65l
Cj_o&w SSD 50}3—‘-";) &:JL_!JJA C)—Q?r.ﬁ SSR 56‘}_‘59)‘@\
.,\MLLL;« JS Sl ye Eaad SSY 5 skl ol 0
Ssbte o A dle O Gl 58S glade gla el
(J_'\'AﬁM)wJ/\}-\ g\c LY ‘\)L;)}":"A;Ndu)k‘“‘:j
b gl ol S 2 Golel s lacy e 5o

oy Islas) ol b biAe 5 elys s bAe ( oly;



WWAY Ol y / slida a)\.e.&/rh.b.ah JLa/sSl:-‘gui¢‘,l.ﬁ g@,,bcb}‘sjj‘gl.’;s Q‘,J',r‘,lﬁdau

Sl Gl a8 (sladue aily 5 Jiws (sla it S jne N g

.. .. prow| 2. .
e b i da
b p2 pi nsg  m* L hy hy  hs h h o(h, m)
. + } } + _ + _ _ + - + + u;"f‘g‘)} JZ"L:@}
- - + + + - + - - + - + + R PR
- - + + + + + - - + + + + O Kan 5 S s
. ) ] ) ) . . + 4 ) } + + L 5 pls O
+ - - + - + + - - + - + + O 5 S
+ - - - - + + + o+ - - + + ol
VX 3
A 0ud (g3bw aed y/
=S e ST Cas o 4.. EC=0.7,1.5 A ol gle ad
) TR T S g e ot ., ds/m .
oA
AD

S Gl

=

oo ¥y. f¥. Y7 FA O

(hogiilas) K 5lo Jrmiliy
Lilph s edle o3, i p 5o Of Dl Sl sel Y S

ﬂﬁﬁjwb"/"" d)ﬁ}&uiﬁ

osleul Jus zeuly 3l cpl 516 m0 Ol 53 S
4S ol alily SWAP Jus 45 Las olis cu A
Silwand VL S L) adle 0 S a2t ll
03 dde ol gad g slaesls an Ol el ey ds s
YL Olabl o5 b 5 ool 09 Gl (gl e

23 gas sl

of Ll sladus ol
Slaesls 4y Comd 5 5505 5 oS > sladile (251
Ol Y S 53 s W5 O Jal 2 s el (gleans
5 o sS0s sladds (ilel gl et ls .colodd ool
bl ool a8 sls BLis Y o)l Sla s ulasl S s

b o SSloe dor 5 AR 5 O o S (Sied g 0

Cds el sl
<
™S

(ogtilo) 3 ilo Jommiliy
h‘ﬁ)b‘rv}uvﬁ)éﬁ)éyiyk &A\SJ‘.)).Q.; A JS.:‘

Soxd B pe

A sl wl SAS I3 le 5 5l T s el Cds
(V) Ut 53 SAS sl 3 it 5 il y Sl it
SVsles gl zol,l slie w5 o oLl Caslote]

Sl sl 5 e s bl slaeyl5S 5 eslizal L

s Cl}u‘ ol JLAJJ ‘bgl.b CJ[JUJA

Cou g i

SWAP jluacd Jde e lasl 9 axinly

Comd o 54 SWAP jluard Js aeesliel 5 il
o, eolpls o) gl laalle slie 4

oo slaolel Glaaxle & soa \WAL HITAT ladle
e,\_i:dl_n]'v sl u’li"l'i" 3d= 5 °0/Q0A 5 °/AVY L;.:w

cb_.d g}a;-u LSJ‘KJ:SE J:JJA; J\ijjg J)ﬁij o/Y'\) o/\q

a1



Voo o A ons gilo 4

Y oMo 595 g pdy ez

’ T = S Gy
':Q.) YR EC=3.3,4|5
Y o.ve . ds/m
"'33 V50
3000

L ¥ :

¥ £y ¥ ¥¢ FA 8

(o) S0 ile iy

Lilph s edle o3, i p o Of Dl S s sel ¥ S

Juﬁﬂjd“b \‘/o‘,t‘/\" dud)ﬁ}&uﬁﬁ

Voo o
cA8 -
WYNEE
7
5O
C08 -

Cds als b

V¥
(oaiilio) S lo Jammiliy
Lyl s s edle o3, i p o Of Dl a8 s sel ¥ S

jxﬁﬂjwbv//\-\ d)ﬁ}&uiﬁ

(o 2 rimt 3 mdVAN 5 Y/Y slas 508 Tl p5 53) ol S ol il sladite 55 (bl slapasls b550 Y d s

B ANt

B S S A ARTIT

R? RMSE-N(%) R? RMSE-N(%) e

o/PY VA oJAY NA o580y pdper
o/Ae WA °/54 VE/) 5805 plio o
o/0) Yan o/5¥ Yeo/A O Kan 5 S s
°/VA Vo/¥ °o/VY VYV oL el> 05
o/VY V¥ o/VO \Y/$ O 5 S
A% /0 o/Ae 4/ sler

b S sl Sen pls 055 ales adymes S0 5
ol s L ﬁx@} 5 el ladae IS, gbas sl ol
et et g Of G 2alS (6 5L (Saas
f_.,\_;uj_.p 5 oS " YAV 45&55-)3 Y Jsd) L3 g
el ot S b1 s 35l il o 5505
Cl_b)_:aj_. o> YA Sl a S ) L
S0 w5 YU la 1S s aS sl Ol w
53 (7 JS8) il |y Glhges o e plea 5 2l 5
sladis i s Jlasl Lyl 5 55 (555 cb.ﬂc_i\
A VS35 Ll e S0 e 5 oS 0
=5 bl (Vo) Ay e | alyy of ol

Y0 5 ¥ s 6= ¥ Jsder s ol sla el

v

O S0 Jds cmal paskie \ SKE 55 4S5 sboles

wbie L Gl omly sbs gla st )
03 S 3 Jdee &S Jl s sl Ol 5 5l el (g5leans
Jie s3lwa s slaesls L il YU SO ple il
DL IS ey il ails |y (52 33l SWAP
ot S35 S 3 5 (S0 e 5 84S s s
Sos o5 e gladde S5l Y IS e Sls, 55
S (S o LT Gl S bl 1 (S
OLE VY (6o o 53 0dddle i (sllas 5 pdms (1 Sle
o A5l 3 53 o8 el S0ky gl 1o ses a3 e
el0s 5 pled Huls GlafiSe 53 e ey s s VY

W sl iS5 5 dils (giluwand el bl Sl



WWAY Ol y / slida a)\.e.&/rh.b.ah J\.ﬂ/\S\:-juT‘:‘,l.ﬁ ;_,.,,bcu.a}é,'”l.:s Q‘,J',r‘,l&d:u

(o g i sows Y10 9 YIY 55 Ll p 53) ol 2alS ol 5 i gladis s )bl (slagasla ab5) Fd s

R? RMSE-N(%) Jde

°/OV Yi/4 o 5S0s pdymer
AL Ve/A G FS0s iy s
Yatd vY/¥ e 5 S 3
o/VY Yo/ OSan 5 pls 05

o/AY q/v AL 5 K

o/Ae 4/f olen

i S0 o S s ales 5 S sladis
oLt 53 als OLES SWAP (g3laand s b 15 351,
St Sl S 23 e s 2 2050 G5 ol
Jie S Hsbay il sl (g3laans glaesls L1, ol
G 8wl st b sl 3 Sl s 4 ales
(ol I3y alie (SGd Ol 51 Bk 515 5 50l &l
S st G e Ol e e e )
By o P Ly el ()
o 03 S| gosd S ARG S by
Sl S el o sgie il badds by Ol sl
el el Ol (o3l DMl ol slagsssd o3 S
o el L aS Jleps a0l s g g il slade
S 08058 ladae s bl slaosl S o sl 65
63 St e SR S e U5 s e
J—ls 5o ST Dl JRalS sladis il s
35 g SCES Sy e (65108 3
Sl Ol pdy e ool Sepl Moa a0l sl 5
Lol LS o nsS jJqu} Jde 3l ol Sl 3, S Ll
o5 e SRl ol albe Waas VL glags s 5o
Sladios Wl a5 5 o dnl b Jlesl 5 (S 5 (5553
S s poste Dl Sl ples G5 gl 5

5 ol GLa S olad 3 8 ol OLE ey s s
ol o3 Xl s 1) s o e Sl 5 glea VU
3 oS 3 am Sy sban o Sl 0 S S5 sl
Sos g I L ols (ol i 2505 ndaer
OS5 o5 Sl oS LSS sl e g 0
ol arulS 55 &f}’)—'gg.)jﬁ.&@.? dbe 1S 5l cusb,
e die by ot ol s S Jle s ol
JS8) Cdls (ilwand mB L o Slstes 2 5505
Sla sy K a8 oS ol 0l an 5 eslile (Y
AL Gl 5o 5 5505 pdimer dde b 65
S5 ler s b gladide e Getars o Y10 |
L Sl 5 OLISen 5 sgd (F) L3S bl b |
3 S ) Lo s ol cle (g5 e msla 6l
=5 oS (S o il gla 25 gl 0K
Csthe L i 5505 pdno S s ales gladds paS

& S 4o
PRty thﬁﬂi@.ﬁ-\ﬁﬁé;b Ol Gaoss ol Cl:q
e (gl Slacsosd 3 ey eadla o35 5 gl S0
Sl b oloard n g alen Jie 5 (55505 diper
NU glas, i 53 S I iz ses €l Ol ol 2als

aA



eslaiul 5 90 c\..c

i cidee glae,sn s olal O (gh 53 Ol STy » ATAL 0L 3 bl g bile Bz ol el il )
=l 5 @aosliS e oSl e J3TA SV Jole L) Jcm Copde Shles sl adle (35 s Shee
.d)bﬂk

ot oe 55 s Shas 4531558 il palie 5 ol L;,Lﬁi;\f,ﬁ@k =l GBS YAV s, Y
)),.Zscjuu:bu den g0 ;L

P s (St s gosd Olases i el s Ol Gl e s AYAR 15 b 03B g p ef ket Y
OVF-OFF :(F) Y¥ w> .St 5 Of alome VYA sy aibate s (Triticun asstivum) kS £

Oleson s lal 5 55 K per S by Ol Dl j2alS 5 Ll MM Gdems (550 0 5 S g e welpde ¥
AN =AY (1) VYl (555058 mls o sle) Sy ol @i Sast 5 s

)6L> fjl&MJIrfjd)}J C‘j; L{‘JJJJ f.kj JJQL,& ﬁls ch u"li))‘ \V/\OJL:HJ;A (’J&L"-" (a c&4u_vl.§()
VY=AY (V) Yo i .ol

www.berenge.com N <ol TR0 gf Cogp G20 MYAY (5505050 £ o godee A

Sleslial Ly (6500 s oo 2 ool g S RS L L S WSROI NP (S pp Ol v
ARTSVEY e (V) Y0 U .St 5 O 4,55 SWAP Jus

sl i o) @l Lol st bl s Of ose e glagatls 5l & amlis AT L LG e llls A
AYVW=AYAA () Y9 s .S

Ol 2863 5 okl o aaS SLLESL () 08 40 OLLS L 5T5 YAV o plen A

10. Brown, C. E., S. R. Pezeshki and R. D. DeLaune. 2006. The effects of salinity and soil drying on nutrient uptake

and growth of Spartina Alterniflora in a simulated tidal system. Environmental and Experimental Botany 58: 140—
148.

11. Cardon, G.E. and J. Letey. 1992. Plant water uptake terms evaluated for soil water and solute movement models.
Soil Sci. Soc. Am. J. 32: 1876—1880.

12. Dirksen, C. and D.C. Augustijn. 1985. Root water uptake function for no uniform pressure and osmotic potentials.

Agric. Abstracts 188. p.

13. Feddes, R.A., P.J. Kowalik and H. Zaradny. 1978. Simulation of field water use and crop yield. Prudoc,
Wageningen, 189 p.

14. Homaee, M. 1999. Root water uptake under non-uniform transient salinity and water stress. Thesis, Wageningen
Agricultural University, 173 p.

15. Mass, E. V. and G. J. Hoffman. 1997. Crop salt tolerance-current assessment. J. Irrig. Drain Div. Proc. Am. Soc
Civil Eng. 103:115-134.

16. Nimah, M.N. and R.J. Hanks. 1973. Model for estimating soil water, plant, and atmospheric interrelations. I.
Description and sensitivity. Soil Sci. Soc. Am. Proc. 37: 522-527.

17. Skaggs T.H., M.Th. Van Genuchten, P.J. Shouse and J.A. Poss. 2006. Root uptake and transpiration: From
measurements and models to sustainable irrigations. Agric. Water Manage. 86: 140—179.

18. Van Dam, J.C., J. Huygen, J.G. Wesseling, R.A. Feddes, P. Kabat, P.E.V. Van Walsum, P. Groenendijk and C.A.
Van Diepen. 1997. Theory of SWAP, version 2. Simulation of water flow, solute transport plant growth in the soil-
water-atmosphere-plant environment. Report No.71, Dept. of Water Resources, Wageningen Agricultural Univ. 167
P.

19. Van Genuchten, M.Th. 1987. A numerical model for water and solute movement in and below the root
zone.Research Report, U. S. Salinity Lab. Riverside CA.

aq



