[ Downloaded from jcb.sanru.ac.ir on 2025-12-23 ]

YY @Jl__-o..\..'.";C)Lalfﬁ)laﬁlasdlkl5¢;l&£ﬂs)5igﬂ:ioc5huﬁju

(“’9)‘.’ °J"’:’ cw‘ 'le)‘ éﬂw ‘S‘R‘séﬂwﬁd)yﬁ n’l»,’ c’-bdﬁ).é‘b‘

A \ . \

oS

3 ol blio alinlie Js asl o ol o gy i sdee 3blie 51 S ke ol
GalS 5 ol 5 SLs (5555 51 Loyd b s lgzmed alox 51 58655 Yo & bl ol (e )
Pl STy ot o 9 So9 & polio ol (28 jslaie 4y oy (oo @y O 5l (52U 0 Slas
Bolas ol Soly )b aly » JoygSh &js0 4 Gialesl ol (69 alizes ok 4 0o Lo
Alides zolaw o (Uobo 5 300 28 dod eond ugol8 )55 «2udd) @iy Alides a1 925 90 L
dmsgo Sliid a5 50 0 WWAY (ol Jlo (b fon (o (o0 # 9 T Y ) il O (5555
300, Sles g Bl ol Hlas bl ael jo al 4y () olhaisle Chglae — et iy Olagdon
O s bl )0 050 90,0 AD 5 FYTY Jolao (o 5 b dald a4y Cond (5550 sl Lo
g ailduis ()9 s> slasd dligd (0 oduldy 5 00y Ails wo S oy olawd gy glay )l 9 o ,Sles
LS G by sy ot S ety S o4 | Uy e Koan a3 Job
Slao g op i dlsd (0 ald slawl Gl 0y p s (o VT ol Mol 6Bl o Sae
aoeg s (ol Ol (6555 @ Cond | Canla 0 a8 oLS £l )| 5 (59,0 duo o cails so (39
G el s gy 0Sbes Gl asE s 5 Sl Sl 5l soliiul b ols Lt gl (pizmes
=+ AD) 85 e |y ol (6,90

olmaY axly bl ofjT olEails Lol -¥


https://jcb.sanru.ac.ir/article-1-137-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-23 ]

WS polie (le 3290 Jolsd (3,95 o2 2
oelS 5 SIS (5,00 Gl b coles o g
gl yolie s ol Qi (grenl iy
5 (V9 )) 0o jS menslly 9 (5955 alox
A 3 () soly e ialS i, Kia
i) Slbl o 09 2g0 sloagn G Jobs
So9= 5l (=L Sl lels wlos el
ol s Felate Ol 155 . (VY) 00,5 oo
5 po—siyel amezd Galidly 5555 3L
S5l (T (AV) o)l0 S L3915 als
Sy 4z STaS oS oo ol SL)IS Koo
9 O9—b s oL Bl 10 Sod ez el
Eooe ;o wlogm (alS Jduw (e o
5 V1) 095 o (g @z a8 el
axiy Slasd  algS Heebs 5l S (5 90 (VY
St o Sl B (5 2 as e 059 50 5
2 s (TV) 3)ls Jhabes so 059 5 azlss
Seb alS (359 5 A8l (355 5 (5H9)k ey
(V) shiwlS fpioman (VF) 0,0 5L
Seoyd o Sraml S S 0,8 )1
Aoeld )0 g alls o (59 alg> (559,
ad> o baslie o Lol al> e o 0 Slee
Dbl e yidan Hlews (g,
slis aby BBgs el S b g ol (5,50
5 abgz ola i oy Slee ol S oz,
g abg> )0 als slass s 5o 59 caupe o
Gl s (VY 510 O F ) sl asls
LI cyoat Sy o (V) dmiy Slass
Ay $)a,kl S Gl Bl Ll ol
Sy9=b 3)l0 yob Ol Gee 55kl Ll L
039 o axiy do)s Wigy (59 Rl el

Dgls g0 Alig> ;O als 59 9 ddgs yo ails

. D00zt Mz B/ISIZC/ F10 TYULCiz Yy H

doddo
ok oMo 5 il jo 2 Sl (5590
Ot $5,9keS (=2l 5l gy Gblie yo
Shyassle plawl jo Jass (pl .(VF) wil oo
S e Ve Vb eiS pymhw b as
po ML’&S‘O L)‘)"‘ O C”)" S odwes d.IoLa.o
Ol ol pin ax 510,65 o pi
o Ailog, sl ol sla )l g L]
e o s e sl olauol g ols
o=l ST g ol s Slast slaaw 3ble
A0 y u_uL..n S 9 u] Cos )‘ (5“0‘)‘
=2l ol 5l ool sbline Jg (YY) s
Lo L s fymen alazjl o565 59
S gh Jare 5l g 009 o0 uie
Yo s L bl ol wipe a8, o s
&SIy ol S slas o VLS e
o 80 k) vas o LSas | bl o
o=l Ohske plwl (65)5LaS sl ool
S Ly ol gypd 45,0 a5 ol Jb o
Slizl g 0 Slae jals ( Jjaile> adei el
)b 9 (YY’ 9 VO NF AT A sY) W) QJS.LQ_C

ol 50 Jmeie Gy pslas o) 4o
gl o0
S99 8 SlapasilSs 5l (S p 4z S
Gl €SLEL (555 a3 GLLS Jasdl LuSe
S99 45 WS o0 e SLB)IS (g (V 5 7)
slepm spa 5 (36 el ity
() o gme 5l a0 Ol o 05250
Sy 9 s oS o e el 4 i
oS (sl Sgge o ooliil Sl 5 (YF)
25> 3l (8L e uizred 905 (o0
any i il (oo SliE 5 o 03 5l (S


https://jcb.sanru.ac.ir/article-1-137-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-23 ]

\id

0 y9h g w9 CainS b Ol (6515
saalS g 8l ol (ggme ralS Ecl
Olimal OhLSom y DS I (Ko ()90

0 Slos ol S cel a s el olhussle
oyl Bae U Slasbl 65U 0h o
5 Jl Sy St S g 8,
e o lis Slaobes] ol s ol ol
P 1 R UV - P ) [ Y I PPN 3
)|0)9_>)J 6)......._a..: u_ABLQ.c)l 0d—s Cy_.o‘
o A olewnd 5 (G STV 08,1 sy
Sl 05 Sty il (oo polie (550
2 smlesl cl gy 550 51 ()
DS plil JpuS co g gl AldS Ll )l
= Gldls o a5 Jgase y a1 STy
A ol ool J.o.c O ey Siloads (59).:.;»
gob 4o pLB)| ) STy (o pebare
Sl polie sla anly 8L 9 (598 alise
OliygliS & drogi Cuzr 5)9b 5l a0
Ay lgre as bvas lg ol 5l eolainl yiomen
el Giolosl cpl o] (>Mol sladsl 5o

Ly 9 Slgo
Ol = JoyeSh Ojee a4 glbeyl ol
S 5o Ly (Solas Jol5 sle Sl )b
ol 08, i ol iy ilides 68
a3 ol (698 calites polaw ;iS5 o
Cglan 0 VWAY el Sl b, S5

=r a0 C)Lal Pb)la)&cslplja)ﬂ@.cfd)wubmcpﬁl:

ol anudly e o aline g o Sae
Slallas o )ls (aig>) gl asey olowi 4
Jlsl o el o Gee ol ol (YY)
B 0gd oo dzmiy olowd ol cel 0l
Vel S ol Ges ed ol llis yo sl
28k e (b

el oia Jals s 4 jsi ) 0
Logos LS (sraml Joniliy talS 51 b
s 1, (S 5 Ll e LBl
e R
Ssly (gigy 0y 0)99 50 (5555 vs )l
S Sy S 5 S 3b
2 Sops d9d o0 S p e wlege g ay
axle> Sl el el oAl od, al> e
Seo)d 5 adls do (459 ¢y5,k AdgS 0l
HLL sl sy s a3l Ay (65,0
byl, s jo 0 Sae 5 cpl SISlogd 0
(F) 093 (oo i 3l S 5 05 Glso
ladspe ;2 53 6558 Jlo Jad axg o
e Bg> ooy 0, Slae JLalS cel ul,
bl aligS e (il g Al
33093 (5 ele (g 09d (o0 iz £
(F) b oo als> St o

L aS wio)S Uby55 (VA opedls 5 e
Fo Jgame LialS wlis] SO Sl colas
@ o 0 Shae il dolae o] 5l ey g Sl
Calae Ly g5t amly ;o iy 3l sl
35 ) Aoy, Ailaie gl bl oLt 55
Sl coly 0 abl o SS Az b
s ol Gosd 4 ol MelS ol @i
sl 5l (VY 5 VA ) sl o S5

s9= s=2lyl jo i aS el (508 A


https://jcb.sanru.ac.ir/article-1-137-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-23 ]

IRl es by 65 ojlusl dilsas (59 5 alie>
ool oSlie dunlia Wad 4520 SAS

B pdy plxl (STl glaials iz ae)]

S Slos gli=l g gl
Las (Y Joloao) ol las gl
ams 5 s BC=2 dS/m b o (5,5 Lyl
L s 00 s @ p e, gyl 25
el (2alS el ) 6,5 limee Ll
WYY Jlabe jla S eb a () JS2)
e bl VoV g sals les jo e il
S e plas Sl e, 83 jles o
LS el 39,0 99Ty (St S
oS yehailen 1OV 5 Y) 558 oo gy £lis)
ialidl U o gl )| palsas o Lol SL3

3 el i ST Glgs e 1) O (559
sy sl pi¥ olie 5 Ol Qe ials
VY 9 WY Y ol Cand (59 o o
9 gL, o8l )0 (6 00 Slfl 4 4z L
o 2 6598 Sl b s (pre b (izmen
S8 L o 55y ol sl 0 Jpaz) any
S9= Al 53 oy slawi (6598 (e
(¥ Jsocz) ol oLt gl ool BOS  Js
Oy il etalidl S (g0 a8
azey ohsd 4 latl (698 Gliee 099381 L
Lo )5 53 g (1 JS8) 00l 03538
Sl )0 (Hy amd Adgie wlg; cnl St
li8l aSg) sazme £9p8 Sl i (6550
Jo aziy YA L sald jled .0u0,5 as olows
doaz @ gom bl ) ke g eS Glals

G Ay Sl A 0l 009381 (6,98l

. D00zt Mz B/ISIZC/ F10 TYULCiz Yy H

Colae) SO vals Joli ol (6,50 glaw
Slaslos 5 (o peony (oo ) (So !
Fov oSl colan s 5 4583482 Sl
00l Mol a3l .04y o iesj owd £ g
c))'} S J.Al.u.: oolawl Sy90 Jﬁm)"j
..\.n)y J’L“’Bd‘q““‘)‘?j J (oS ‘u,uséls
AU pSela 5yt S8 jelate
SMols Lyl o alesl oyl alss b else
)55.:\_9 aslds ol (al:;u‘ FHES (AP J)....S
abgzo ;0 Cg> g Syl ool L
JU a4 Jol ool Vo pioghS jo a8ly oS!
30 g vz aSlS Sl gles o8l
30 Semadb 505 YL b g as Sl way
Yoolass ol JyuS U3 sles oLST adlge
00 oolsl So—ore Lyl b jo a8 Lis sue
Yad_,o&j)_]aéd\_:‘s)l.e.:‘d‘_lf)ad_:oy
ond oo olyy SB I3 a5 e il
o 39y Ve Soe b ah L ais
RO YK N IS I NS R WP P L X
Syg0 dn inlal la b Jloel (s
A Eg i o il O gl L pSle B e
JFad b )3 b Sl el 6T ol sl
plod od Llals o gial 4 ool Jb i
Ol SlST g Jsane 50 42 (ooly5 Sy
GlogS L niny plowl adlaie Bye 3k g
9 YeolVeo wl.w‘).’ oJ.fLw.éjdwtl.% g s
el o0l Lo dS & (LS yo 0,55 LS VO
el )| oy olass Jaase o) 5l e
VF cogb, Gl o lalS o 0 Slae g @ig

Job 0ais g 00l asly wo o ws o


https://jcb.sanru.ac.ir/article-1-137-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-23 ]

YA

Jsb ials el o ol 5l b s
5 =257 Sl ol (Hy a0 S abes
S doyo VT Sl

olass Lioli 8l ccel (6 90 iS5 ax 3]
o=l as ol las esls (Jg ol aziy IS
olawy aile ol b g Linldl 4 e ol38l
o by abgs olows 3l e 0 g 0o S dligs>
Ol a0 o Sole 4 Lol s ol
Slass G 45 Lo axiy (5,9,0 vy
Gl a ey |5 olaay 4y 9,L0 slo axy
O 50 A4S S5 el so (£9 A0l 00438
A g Sl Co 0l LS)?? o)‘L)..S‘ Slas
O b o8 olS i)l g 69k we o
assg s )lwl ol 6y 4 Cuns i
(Y JSs)
S ySlos

o Sl Gells an s mls bl
J5z) S5t Josinn Jommt 035 (5 o
howg Glaw ol o gyed s SISO
Ao, SO a0 STl aiels wus O905)
b ool Cpl Y Jg02) ol a5
AV e s vl [l jo 0 ,Sles ] 50e
PR S P PR VK P RTA RSNV SRt
3ySdos e 5l o a4 okl Sl 558
VYA jlade 40 83 jled jo Culys o g aiuls
O ualS el gy lalS 0 6 S
A ol C)Lw‘ ﬁlﬁ)‘ Cmlo> )‘ GM:L: S
dall d Cand aliZe o Lo o 0 ,Sas
AD g £V TY Jolsro ciyi an () JS2)

= 0dl C)Lal Pb)lawslplja)ﬂ&fs)wuﬂamc#ﬁu

R i jledd 50 a8 L 20,5 0038
@S Gl ey IS 5o dmiy YA &4 (55
20 o) Kalen —wgls ols 15 L
sl Alold 51 ilS L g Ll ol
Gl 5 Le dty Shadd (05 o5 S
ab oy Shes ali8l cmge (5)9,kL oo
(YO)

(V' Jgo) elis )l Ol et W9y 4 ad
Ol §9=b 1l ot s AbgS o ails slaws
[RONDPS RV SN DRV IPC SFCRV. SV ooy
ot i 3 Shae 2l e 1 (5555
FRRCANON-Y N 1 U PE O H AR RV IC A
Hrte $r9 a2 Sl gn 3 Shee e
slaes a8l e Jolesl cpl o .(VA)
S b aSG sk 4 09y Gl alig> 0 alls
Slaws e 51 yiion (6590 4 ol 5l (6,0
Sl Caal w4 Colps o U ol awls als
ey 4l

=y als oloss Slas V(IS 4 4z
Sa9ok deyd g g yo dils 5 slasi Sy
asls |5 an o asils slaw Caad oS dldg>
Slodoe Ol i (508 3l Cou abl o
A Sem ails olaws ol Ll 4SS ass S
5 pllow adls halS g (5 00 (a8l Silse
o= o=l 5o Jy o plalS o ails S slaws
axlge ol mals b S ails g ails slass
as Slao (wl 83 jles jo a5k wul
ICCAYVIRV W PO R

aS ol ol 5l S ilesl slaesls
25 ¥ dS/mM (65556 559,k 9o pd Gliee
Y L IR VR B WO PRCI SR RV
500 Slas jo Ol s 0y A .céb


https://jcb.sanru.ac.ir/article-1-137-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-23 ]

g 009 Fpglie pB)l 4l b aliie ;o wgals
wlas sles 1y goluy <8l Y dS/m (6,00 b
o e8] ol o, Shes 5550 I8 L (s
9 S ‘)}:S- J.AL...J P9 09; .b; S8l S
L g 0090 wha> (5,90 a0 ol 4y o8
olas 1y o Slae jo ol il Laad o S
3o plB)1 ol o o Slae il adg; assls
o=y o ol o bl S ¥ dS/m 6,90
el s Cod g 09 plede 4l 3l 32l
ol Lo, sl b ol 5l 63, cnl o o,Shas
s> Soyge o ol o Shee 8l Wolas g wile
adsl slo (o b ol )3 09 Jol a0
Oee g L8] 0 5 slie ds pe Sl 4
Jolw dos alizes pl8 )| cils cugll 9o
pLE e ol b 9,55 ol
)l oolazu! L$ i le.mw)f 4...J| ..)».o.wl.ﬁ )
B A (6,90 3 Sl glo Ll
e )0

adolrs fpodd ¥ oo am am>gi Lo
Wolg> ST y5g ddig dlasl Cao
aloz loas (5,8 ojluil Glaw 4y Bi>
Ol (%= IAVY) L adolas coles o glis)|
ol auyzs o Slas (3051 sl 5l (S o
el el (Y9) cl o,Sles sl @
olasl Ciao g0 a5 CdS lgd o ¥ oo
el 4 il ao 39 9 algS 0 ails Wl
G lize slag g jo 0, Sles uesd 4,08
(7= IAD) ol oo

. D00zt Mz B/ISIZC/ F10 TYULCiz Yy H

el mSlas e ol o dS 09 0o
BV Gl an aald e a4 Cod o Shas
dLm‘ Y-¥ dS/m 6)9_w 0dgdme O do
Sy Slos il e a5 Candl> o ol oL
Sy Q_g")o L D IR 9&\" JY ).").)
5y Shac Sl sy, (6555 il b s
eSSl Lacs oy (A8 jlews 4 s
du—w J.ASLXJ 4 Y-¥ dS/m S)g% 09945
R NI W R VC JU RN - R
o)_il.«cé,‘_élésj_.ibct_]a.ﬁob.;cgo)ﬂn_c
6)L?-.’T <! Sog 0, Nles yuals bl () F)
G| BRI SO 9 ool oo VY dS/m
2 Sys=s aly S Gl gl 4o Slee
S Syob A S (oo et Al o (55
ol o (5598 yti b o Slee il oz ol
Al o Slae dlolro o o9 pgo a0 0l
od—2s Hlis (65— Ay s Jga o
GolS g el i @ pBl ol Coila
FdS/m o> ol g)sd 0 0,8les & o
adolas sl by L OV F)
e pBl 3 Shes Glime 0B asiie
e g eer) o0 A (Sye ) Jpae
Lo g ;0 pB)l a0 Slas gy
Byl aS dgai asine (V9 ¥ JILN) calize
n,] SC a s L.Su L.S)}“‘"L,’ .
ol ol s e plis ] Jelaise
.Q;Mow 09; 5.)4.3‘) ﬁlé)‘ 019"(5"
g Cmond Jolw dos a8 )1 Jolls S 09,5


https://jcb.sanru.ac.ir/article-1-137-fa.html

0ds (655 ojlail Blas yuily)lg 43520 s - Jaas

[ Downloaded from jch.sanru.ac.ir on 2025-12-23 ]

Sl po (2 Siles
a0
G axy as o slaws 039 Jeb Qo g 0 dils slasy RVENT lass s 50 0,Sles ‘l)yl Sl sy il
&9)
9,k Adg> s> adg> als 559,k 5 Ss 7 als A ol ’
PAYS vay™” y/-qm Ve £ vy YT ves -yt avy™ VEEY aaq™” Y o3,
vorry” Wy o o™ IR T2VAN 721 A PV SR ) VR O waa™" yesaa” v a5
YAQ™ OA™ <™ AIA™ VEY vy INAREEE S o oI A e \\ae Yoy 4 o8y X (5,9
"y f. NINYZ v Vot ove Yvo %7 N av AY Ve st o
Dl gire e MS ao 3 B 5 1Y) mhaw jo s g i K g R
calize o lows )0 ol (6,05 ojlail Glhe Sl duslin ==Y Jso
e axy aspe olass abs> 39 abe> Job W) abg> 4o alls slaws als o 39 dxy ol gl 5, Sles S5 lews
shb s 6D el sk 5 Sy N ) S Gl Qs dSm)
vy \i Y/ A YEAR? st 1oq? rv? yry? Yio-? va/q® yry? Av/a? sals
i e var® " va? Voo? Py yry? Y/¥a® Yo/ Vrs® $YN° Y
N Ve b YY/f AR P vqib A’ vval vy WP YA/A° ¥
y.? W VIPES \NE so° AD° veP $1° viy.® FAE % vyl s

3,5 Sl gl anels iz ygej] bl s 70 s 10 (65l (e BT S e By ) b slo (5 Sks (gt j2 40

Qe 62 g 609 K solo 6109 sosto (g9 [or R gro €2


https://jcb.sanru.ac.ir/article-1-137-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-23 ]

p0o

Z18/€ 02 BIZIXM] 110

YilCiz y &

y = 5.5494 x? - 25.784 x + 121.94 . .
4y Slass R? = 09462 o @il olass
140 180
130 ® - 160
120 2, 140
2, 110 y= 15.93:1_Ln(x)+ 108.35 g 120
100] @ R?=0.766
100 ®
90 T T T T 1
80 T T T 1
0 2 4 6 8
0 2 4 6 8
So o9
=11.448x + 111.23
y = -5.2403Ln(x) + 99.412 120 y 4 . R
105 Re =0.9599 J . R =0.9745 abgs slass
L o 39 100
100 (4
80
Loys
a2 95 S
3 3 6o
20
L4 404 : : ‘ ‘
85 T : 0 2 4 6 8
0 2 4 6 8
Sog
oy
azy (5,9)L0 oo
y =-1.5357 x? + 21.136 x - 1.5119 y =-28568 x?+ 18062 x + 87.316 Soak
R? = 0.9954 120 R2 = 0.9999
70
110
50 2
9
(N
3 30 3 100
10 . . , 90 T .
0 2 4 6 8 0 2 4 6 8
L™
Sog e
L. A - =-0.5779x2 + 1.0986x + 1001 ads> Job
abg o als J5 olass 105 Re=0.9794
100 y=-0.983 2 - 2.0759x+ 104,08 100 L
90 R =0.9799
0 95
5« 70 90
60
50 85 T T T T 1
0 2 4 6 8 2 4 6 8
S S
=-2.4331x? + 6.3703x + 101.37 4897 039
120 R? =0.9057
[ ]
100
, 80 @
(N
3 60
40 . .
0 2 4 6 8
SigP

(AS/m (5,55 a8l j3me) 00 (6,505l Slio Sl pis duoys eSilin ) IS5


https://jcb.sanru.ac.ir/article-1-137-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-23 ]

Yy

AU IRWIRY
]
L
|
T

E

f)p 3

-f. + "\ 2. 2

T

s+ <
A L

=r 0dl C)Lol fb)la)ﬂ&cslplje)ﬂaﬁf&ﬁ)wuﬂ..mc%ﬁu

2

2
X

Y

&l slass
J5 als slass
abs> S (59
EWPERE,

ald 4 s (5,00 Lol jo G o Ol Sl -V S

o0 (5,5 o3l Blao g0 Shee (p slal> o (g S, @S -Y Jga

5, Sles sli=! aJoleo R’
PD :adys slass Y=2.608PD-1.446 Y
SWE adigs G g+ adgs olaad Y=2.202PD+15.138SWE-29.821 CIAES
N domis (63l o + g oS5 0359+ Ay ol Y=1.628D+13.946SWE-0.267N -4.4 JIAS

P Sg sl ails +*4.?L;,3 S9)b S +dlg> ST 39 + dligr olass

Y=1.706D+14.367SWE-0.229N +0.164P-15.58 «IAY

QLS (O Jsoz) 5y hlisee zolaws o )]
5 ,Shes (Jsore o) sl Jlas ;5 'aws o
Slasi b ool a1y (Ko (e 2 5V
Seo O)s 9 Al S (g (A L) s>
o=l o aSlan asgi Lol oo ls ails
= b 4zt (659,b U s a0 (5500
Seo s SNl S )0 AbsS ()59 9 el
S)S 65 A (g o0 Wl (o0 sl
039 7 C8 e ()0 0, Sles 0
Ciiogs ol abl o Ades Slaw g diig>
0 B Joiz) sl al o (ygem )55 alolas o
L o, Slee Y AS/M (558, asloads o4
Job iy (559)Lb Can cabigs Slas

B0 (g i (Sad aziy olasd g dlig>

amiy JS 4 55,k o iy s

9 69=b it (Smrod (5l (o)

ol (F Jgaz) ouls (6 =S ojlasl Slaw
Siolasl ol j0 0 ,Slae Ol s 45 d2s o
W lgS 59 g dlaws Olaw lawg i
Wle> (5,9,L0 as o iy o als slaws
ASl A axgi Lol oo gl alls slaws
I8 s ot Jol> aleS ST (59 ide
ASlas azg bg cunl poasls slaws g alo
30 Gl dmoy o Jols p ails slows
G =S Azl e o el dils S slaws
59 58l s Boas 3 ,Shoe Sl i 45 S50
Las asbioo ol 0j9 5 ades Sl o
(YP) o)ls Salan i dore S50 ol
Sl s o, o o (Soer i 5be

RO PR m)s—!O—!‘_;!)'.?lsa)Sl&swMquk&éﬂ&awlp—\


https://jcb.sanru.ac.ir/article-1-137-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-23 ]

Clmn g ABg3 ()39 cddbgs oloei (gl al>ye
Al Colys j0 5.l oads ol aziy (5,9,L0
ot 3, Shae lie £ dS/M (5,58 y0
Ao,d) ddigs ,0 o adby slawi b (g i

5,18 abg (159 9 (ails (5,9,

. PO0zré/€ Mz B/XIZM/ P70 TVulcCiz y H

Shass lao gl al o gmm )5, 5o arl

Slodd 3y aligS ()i 5 adgS Jsb iady>
5 adg> olaw Sliw ¥ dS/m g e ;o
L o 5 Sdie cupo bl (5 ,k oo
8 oy oo sy Ly Ay (5,9,
OS5 0 A5l o sl ) (Sen

L JERTARIPPRUNUIRIL Y v

10
" ToSkes 2l s led g e
80 |
60 | y = 1.4053%% - 26.262x + 1215
2 R? = 0.9965
1 40
20 | >
0 Vi ‘
0 1 2 4 5 6 7
) ) (dS/m)s)j,Z
Sy Sl a0 Slas s wo o -V S
100 _
80 |
2 60 |
3
1 W
ie)
20 |
0

EC (dS/m)

o5y Oled wals 4y Cord Cilites plB)| s 5 Slas yolie =¥ S


https://jcb.sanru.ac.ir/article-1-137-fa.html

[ Downloaded from jch.sanru.ac.ir on 2025-12-23 ]

odd (655 o3l Dlao o (IS (Sior Clps il -F Jgu

oy ga,bb Al olusy ads> i adss o 4l S 4l » 4l Sanl vy adg> Jsb s o o) wmy S &) 5Skee
Seals 3 Slae —va” AT -5 08" o[- #A™ -0a” N ey oy o™ xy” \
elis| —exeT Sy - /oo™ -1os™ e S ya” -] 00" e A |
sy Sl e vy vy v - vy’ ey vy N )
als w535 — VAT AT N S AN SN oo™ Sy \
ags Jobo —oeA” EAT YA YA i iy Y )
Gral Ao -y A s oy N7 N |
4l Sy vy’ a0 g S )
S als e —efe 8™ —e A oy \
adgs 5 als —ero” m AT )
IEYEIA N -vs” \
ags olass T )
4y 59,bl we ) )
S ire et NS 0o y3 B 5 /) g jo o dme i 5 4y KK g F
Alisee slo (5598 ;0 ol (6,5 o3l Dlas g 0, Slas o (Siwaed LSS -0 Joo
Al ,0 als olass
Ec iy sk b abgs olass ) 5 2 ) &k b Jsb s wo 3 iy Sl wl
“IA o) ¥ va” S SIya™ N ¥ Y s vy Sy
oSlas Y —-10¥" AT — VAT A Nl Nl N e i ¥y
¥ N vy N SV N N 3 ik —e)eqm i o[e A
5 from SYE Nl Nt 08" oy o8 —ofe¥™ —o)-0™ e
syt NS 50yd O 5 1) gl o 4l sixe i 4 FH G F
Pl 4 a5 b 3l oolitnl b (g )55 dlolae =7 Jsur
Ec FINPYY r
A Y=1.874 PD + 8.595 SWE + 33.567 Y-
v Y=1.893PD + 1.671 Pl + 7.351SWE - 42.604 e
t Y=1.221 PD + 10.342 SWE — 0.136 N -3.004 Y
s Y=0.17 SS—0.233 N +18.517 .10

(@l (5,5,b) p ails aoy0 8S i Jsb Pl Sy slo ails slaws P oyg )Ll asy s N ialig> S (59 SWE aligs slows :PD

A

Qe mopf2 e 09 K sopsle €< o (g9 (o2 oro {2


https://jcb.sanru.ac.ir/article-1-137-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-23 ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

...................... . P00z Mz B/Zi=C/ 110 TYULCizy #

&lw

. Akamine, H., Md.A. hossain, Y. Ishimine, K. Yogi, K. Hokama, Y. Iraha and Y.

Aniya. 2007. Effect of application of N, P and K alone or in combination on growth,
yield and curcumic content of of turmeric. Plant Prod. Sci., 10(1): 151-154.

. Aragon, E.L. and S.K. De Datta. 1982. Drought response of rice at different nitrogen

levels using line Source sprinkler system. Irrigation Science. Vol. 3: 63-73.

. Asch, F., M. Dingkuhn and K. Dorffling. 2000. Salinity increases CO, assimilation

but reduces growth in field-grown irrigated rice. Land and Soil. 218: 1-10 .

. Asch, F. and M.C.S. Wopereis. 2001. Responses of Field-grown irrigated rice

cultivars to varying levels of floodwater salinity in a semi-arid environment. Field
Crops Research 70: 127-137.

. Aslam, M., R.H. Qureshi, N. Ahmed and S. Muhammed. 1989. Salinity tolerance in

rice (Oryza sativa L.) Morphological studies. Pak. J. Agric. Sci., 26: 92-98.

. Aslam, M., R.H. Qureshi, N. Ahmed. 1993. A rapid screening technique for salt

tolerance in rice (Oryza sativa L.) Plant and Soil. 150: 99-107 .

. Beatriz, G., N. Piestun and N. Bernstein. 2001. Salinity-induced Inhibition of leaf

elongation in maize Is not Mediated by changes in cell wall Acidification capacity.
Plant Physiology, 125: 1419-1428.

. Casanova, D., J. Goudriaan, J. Bouma and G.F. Epema. 1999. Yield gap analysis in

relation to Soil properties in direct-seeded flooded rice. Geoderma 91: 191-216.

. Casanova, D., J. Goudriaan, M.M. Catala Forner and J.C.M. Withagen. 2000. Rice

yield prediction from yield components and limiting factors. Europian J. of

Agronomy. 17: 41-61.

Castillo, E.G., T.O. Toung Phuc, A.M. Ismail and K. Inubushi. 2007. Response to
salinity in rice: comparative effects of osmotic and lonic stress. Plant Prod. Sci.,
10(2): 159-170.

George, L.Y. 1967. Accumulation of Sodium and calcium by seedlings of Some

cereal crops under saline conditions. Agron. J., 59: 297-299.

Hoai, T.T.N., L.S. Shinm, K. Kobayashi and K. Usui. 2005. Regulation of
ammonium accumulation during salt stress in rice (Oryza sativa L.) seedling. Plant
Prod. Sci., 8(4): 397-404.

Homaei, M. 2002. Plants reaction to salinity. National irrigation and drainage
committee publication. 97 pp.

Kavousi, M. 1995. Determination of models for predication of different genotype

(Sepidroud, Hassan saraei, Khazar) of rice yield in different salinity. M.Sc. thesis.

faculty of Agriculture. Tabriz university. 90 pp.

Kiani, R., M. Homaei and M. Latifi. 2006. Evaluation of water yield decrease in

simultaneous condition of salinity and water scarcity. Journal of water and soil

science. Vol 20, No 1: 73-83.

Kijne, J.W. 2006. Abiotic stress and water scarcity: Identifying and resolving
conflicts from plant level to global level . Field Crops Research. 97: 3-18.

Manzoor, Z., T.H. Awan, M.E. Safdar, R.I. Ali, M.M. Ashraf and A. Mushtagq.
2006. Effect of N levels on yield and yield components of Basmati 2000. J. Agric.
Res., 44(2): 115-121.

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.


https://jcb.sanru.ac.ir/article-1-137-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-23 ]

A4

19.

20.

21.

22.

23.

24.

25.

26.

27.

3 IXW C)'Lol flsjlo)sl&.cggl)}lsé;ln&);é‘)ws_a.tmcg]amﬁb

Razavipour, T. 1999. Final report of study of rice genotypes resistance to salinity of
irrigation water in lands of Guilan province coast. Rice Research Institute of Iran. 20
pp.

Saadat S., M. Homaei and A. Liaghat. 2005. Effect of salinity on growth. Jornal of
soil science. Vol., 19(2): 243-254.

Saadati, N. 1987. final report of study of irrigation water salinity on different
genotype yields. Soil and water research institute. 40 pp.

Saadati, N. 1995. final report of study of determination of yield of different rice
genotype in salty water of Dashtsar region in Amol. Rice Research Institute of Iran.
17 pp.

Shahdi, Kumleh, A. 1994. Study of effect of source and level of salinity and
Nitrogen level on growth and chemical composition of 2 rice genotype. Ms thesis.
Faculty of Agricultural. Shiraz University 99 pp.

Verma, T.S. and H.U. Neue. 1984. Effect of Soil salinity level and zinc application
on growth, yield and nutrient composition of rice. Plant and Soil. 82: 3-14.

Zeng, L. and C. Shannon Michael. 2000a. Effects of Salinity on Grain Yield and
Yield Components of Rice at Different Seeding Densities. Agron. J., 92: 418-423.
Zeng, L. and C. Shannon Michael. 2000b. Salinity Effects on Seedling Growth and
Yield Components of Rice. Crop Sci., 40: 996-1003.

Zeng, L., M. Lesch Scott and M. Grieve Catherine. 2003. Rice growth and yield
respond to changes in water depth and salinity stress. Agri. Water Management. 59:
67-75.


https://jcb.sanru.ac.ir/article-1-137-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-23 ]

TV s ————— . P00z Mz B/Zi=C/ 110 TYULCizy #

The Effects of Salinity on Yield and Yield Components of Improved Rice Cultivars

R. Asadi!, M. Rezaei' and E. Amiri®

Abstract

Mazandaran province is an important area in rice cultivation but salinity is one the
biggest constraint to obtain crop potential yield in some part of the coastal line of rice
cultivated area in northern Iran. In order to find tolerant varieties and study the reaction
of some newly released high yielding varieties to different levels of salinity of
irrigation water a Factorial experiment was conducted in a RCD in a greenhouse at the
Rice Research Institute of Iran, Amol station. 8 varieties, cultivated in pots, were tested
with 3 levels of salinity (2, 4 and 6 dS.m™) along with control (S0: EC=1 dS.m™) with 3
replications. Results showed that salinity had adverse effects on yield, number of tillers
per pot, filled and unfilled spikelets, fertility, 100 grain weight, but increased number of
unfilled tillering. Relative yield in salinity treatment in comparison with fresh water
were 23, 63 and 85 percent, respectively. The average of rice yield loss threshold was
calculated 1.3 dS.m”. In average, number of panicle and no. of filled spikelets
accounted for 80 and 59% of total variation of grain yield, but it decreased by increasing
in salinity level. There was a high correlation between yield and number of panicle and
grain weight per panicle. The results showed that the yield in each salinity level could
be predicted by number and weight of panicle (r*= 0.85)
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