[ Downloaded from yujs.yu.ac.ir on 2026-02-24 ]

WAY (bo) 9 suls o990 o)lods [ Jgl Jlw [ S29; plalS adgi & pitd

w35 Jlood byl 50 1505 o8, 5 0 oy 6yl o8 iod il
T b Al U s 30 (gl o0l skl SIS Aol s

(koo Bize olSails (6,550 (sgomiils g Jodjo bl ho (55 slisS liios S pe Gine !
25 5 s Jb 4t 5 ol Sliing o Bio |
s so3 cmaly ormb qolin 5 (65y5LaS o8zl sl T
Kalantar.ahmadi @ gmail.com: Jstus odim g5 Sag 5l Cn”™

OFRYINVIYY 55 dy Gyl A FAY/-ANVA il o)

oMS

350 23 WAS-AY (ely5 Jlu 3o (alo3T 1305 0,1 5 Shos 0 (53ll o8 i il (om0 sliioty
Bolad Jol5 slaSsl LB )0 oubd 3 W, Gy Julejl .ol 2l ol Lo (55 9Lis’ wlindo
Sl 31 e yha ghen 0 31 g, 53kl Jolid s ez 3o shol 5351 ylgiedy (5 ylul o9 51,5 aw b
al>yo 30 (53lul alad (B (pur y35 Ao o 30 (5)kel @il (AUS Al 50 )0 ()l kb (WBld) A (WIS
FA Vo FFe Ygrla VoA Vaula 18] Jold b gy 50 (o859 9556 lgaeds 3 08 9 4ilo b
413 3, has (53 yidens 45 310 i 3 sdislojl gb kot oliiie 31 omiyys 098 RGS003 g FY Ygyla
IPAY) ails 5 Slas o yiaS g (wald) glle gylul 50 FY+ Youlo Wy a0 (LS 40 0,5 5ks ¥100)
Ao bl plaisl (80 (ru y55 Ao o 50 (6l @ad bulpd 50 RGS003 o) 45 (LLSe y0 o )5 oS
oo £o 3l w gybel) G gy Luled p0 Y Yaild wy pd 4 (1PV/FY) &gy 50 (s y95 Sloxi
P ez y97 4oy 50 5 ylul &lad g RGS003 (o8 10 55 (VAIY) digy 30 o 95 Olasi Jilas g (i
A3l gl sxe M LT biliie 1519 o8y s bl ke (sl yland (o 45 01 (L golid 10,5 oualine
O 3 9 (RO e yeB (RS Sl e 50 )bl alad Sl lol i 4 azgl b el 0929 (59, oy
Ll wales JLas a ly ails o Sloc Jals wo o 1) g 1F/TY FF/VY iy @ sald b awolio jo il
Slasi ol b ol yod il d 3 9 (B (a2 y95 (BT S0 30 5okl 2B o 4 s 3 Shos JalS
Wl Al Al po 13 5 kel @b 5l ool 51 Juolo gl 4y azgi b .ogy 4ilo 158 (159 9 491 30 rur y95
Sgei ol

"_,.és) s4.;'|> ) ’&LD.Q ﬁ%”)’j ‘ ;m’:. > :LQOS"A.&’IS


http://yujs.yu.ac.ir/jopp/article-1-36-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-02-24 ]

of

weplByl (B 8,5des 3 65kl o i il iy e g gl NS

DSe 9, 1 50 sylel syl g0 )*-’l’ LSS
S A (il 4 Jpazme e, B (208 al> 1o |
5Shoe slsrl plas by 55, 0 52 (s bl o5 il
B2 oo il LSS 5ey Ve se balie jo l, alls
6)1—.&.‘1 590 Al oy 30 OVA) () g (5 s
N s he B0 i olis ol o 515 oS
Sl e o8 antls el s St 51 Lo
Jebal aspman b id e da A ol
SySlas liee (it o S, B aBle 0l 90
Cgb, ole plaslogs ag ) g, 0 Sles g 4l
Sl (2u S g (g, 0h) J e 0 S S
ot Jsbo tal31 o5 s Gl i, 4, s
S5 el (a5 58 Jsb (0 sl o5
Sg—ii o aild 5 ) Slos g asly 39 (B2 jo als
FARRA IR NC VSRR Lot

oialejl onl el 5l Gan 3d s 4 4z b
i G5 A S S g6 (B 23Sy (o
2ol b g dlize Jole 3o )bl el 5l 8L
b o 13570 Slae (gl g 0 Slos

g 9 dlge
=S e W WWAS-AY —ely Jlw jo ados ol
YY eldliz ore Lolilisho 65 ples Slagios
YY ga 2,0 FA oLl Job i3 YV g a0
DS Ll Lo e 51 e AY gl | g 4830
oialosloy90 Job yo (Sl 5 )l azye Cundg
Oy i ) bl a8l oals @31 (V) S o
e S el 00gy olo oty 4 late Sk Glie
ol ayiasd Uy sy = o5 2l calls igles]
D9y p ey oo OV (SO S olas 4 VIFF
S Cansg a5 ol lis S ay500 51 Jol> gl
ot oS oo AIB) yid (aoys VYY) T olge ki)
3> 09 (p S 9hS » )5 (heo WA ol 5 (p SokS
Sk V) adlate 0 IS ol (gl jaud el
iyt yoclie AllS e ke 28 o5k
P S ekS AT 9 TV DA s 4 el 5 548
oabd B LiSs S )S & jgot Salesl oy S

12
Gunacekera

doddo
g 45 ol (gloniSagame Jole i i3
0 o5mgde gb o o)y DY game 8 Slas oS
S (Sl aS aline; SV game oy Juab Sl
ol ol g Gloka) 3,15 0529 Jlar e Jgbo o
o1 5l 6yl o o SgeaS aSLwTyl (YA Y
e Olsmean Sl als 13U oS (Su3ls b
9Bl (65 DY game adgi oaiSsgamme S
O o9 wald cnlpl (V¥ o Ken 5 T (Slin)
Sds (s=ly5 Y gmaze o Slac 35y g
oS5 6Ll sl (12 (LS 5 " o)
il S oL o1y o, Slee gliz! g dils o ,Slae
5 Sei 25080 LS 5 e k) wms oo
GReLS als ah g (25 () S sl
5% el cils aalss JLis a1, 1515 ails o Slas
Gl (Vo) Sl s soes! (YooY ool an
UalS Cge (25 0,90 Job o ol 0guaS a5 wisls
9VQ_-;? Dgls g 22,3 YAUD (liae 4y 1315 0 Slas
3 Sk s a8 wivged bl 35 (V445) o Sen
e DL oD g (g 0y Sl Jsb
gy oo 8, Slos g Culilo el wils slasy yralS
G5 Al e &y (S (o G55 4 S IS 25T,
95 BT 093 Job ,5 (SaS 25 4g5 8 5 900 oS
5451 58 0 ezys S malS T 51 S L
Yoo ¥ ) LSan 5" 0L oyl Jlss any |, o, Shoe
a5 Coal ool S (YooY o) Kan 5 il
e L ey 0, als e Lo 1318 T adsl as
39 L 48 Il s amas e 3 il cou 1) Lo
9 ree5) O Sl ez o> 3 dils slaw s oo
(084 ,LSen 5 ol (1230 e 5 S

! Soleymani and Shahrajabian
* Sinaki

% Smis

4 Taylor

5 Tahir

® Ahmadi and Bahrani

7 Jensen

8 Gan

® Johnston

' Kimber and Mc Gragor
' Noureldin


http://yujs.yu.ac.ir/jopp/article-1-36-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-02-24 ]

AN

WAY Gl 9 sl /p99 oslod [ Jgl Jlw [ (Sf gy plLS wldgi 4

St Ladiny (398 & S Loy (295 (00 51 o3
duloe (gl 00,5 pladl S 5e)an o Sles s
oy Voo dlasd (e 4o il sl Caw
PRNAYY) 03 ul}wl bﬁél..a.: O ygods as )55M A \e
alwgan Lol 5l oaslccwsas sladails g sablas
)‘ oala_ul L 9 o.).uuu)Lo.u ‘-,_IS:).S.” )Lo.,.o ).).: oo
A0S e (g5 50 als Sl (6 5 el
ged S less o5l 5 89, wo s (s pSojlul ez
O&ML@)] )O NMR L)’Jﬁ) C\J.wﬁcb 9 ;.;L?(..u‘ LSA; \E
ol jo e 8 6, Seslail 75 Jdy, sbaals sy
4 eSilas aslie g 75k (il lg a5o0 5l eslaal b
Sl 5 5l eslawl b ) Sils (glasals ai cyg03] o,

A ploul EXCEL 13316 5 alewgdy 55 b loges

sdaliewsds wibyly 435 Jgo 5l ol s
Sl jles opm a8 olo lis 2alF 0)50 Job 0,90 0
WCadils 352 (5,0 sme DS G8) 4 L5)1.3..@ oS s
dwlie () Jguz) 09 Slo ge LQQT bl Sl Ll
S ol Glad glel o5 A5 4 by slanSile
Jsb Goy YVIAP) (nyieS 5 (s, YoIVF) oo yiien
£eooilom 6)@9.1) wald jled 4 i i 4y @JK 0,99
al>ye 0 glal @b g (Smas s e e
1S aSlsls) (V JSo) cdb olais] oo us )95
)55 5 R e allge S50l 0y aLS
ahad | el oo plxl lojes jgbay g0 b 20
Jsb 5 80995 U 55 (80 ()95 al> e o 6)L.t-.‘]
Sy90 a1 g dalgm AT ,IL 0 ealS o4
YOINO) (o yieS g (o, YY) o yien 50 ui..).Le)'T
5 RGS003 68,1 4 o 4 (o0l5 050 Jsb (s,
Ay 0,50 Job yogr iy il plaisl YV Yols
25 0,00 Jsb il 4 e RGSO03 o3, )0
SYob L ovals jles jo s pas (¥ JS0) 0o )5
L ails e (59 9 ez osm Slaw ((2alS 050 (0,5
b anolio ;o alo o Slae iol58l i go g 00l iol38l

IS A o Bolar JolS slaSel 7 b B (o
o kel ol s oz o ol ;55 ol elxil
(S1) vals flemea, Sis 5l p5ed yin Lo #0
I 6)L3.3~|(__|a§ «(82) puls al> 0 o 6)LH] ahd
s Al e 50 skl @l 5 (83) (20 ez ye5 oy
OV a8 5 5 le) ssmr ($4) asls pas
COVD YA Yplo o3, e ol 55 e 3,555
Y- Yol 2 ((V3) ) Yol 2 (V2) ¥V Yol »
uinlel sl ! cgs 092 RGS003 (V5) 4(V4)
oloygo ;o 5 ol CmleiSy § cmlin ) dnlad
(219lS Lol (re) dgs an Coad 55kl 5l
eSS Ve Jlafe a0 )T pladl adle g S
29 JLESB )3 0 FelS N0 g penliy Sy LS
Sate 00 F Byneal Ojgwas o g ola s
LS 5 0 S kS VA i 4 5 (Brae (595
VY ccols 5 B VYY) Al o s 50 (59,500 955 09
y9bdo (23 Jolgl ;o VY g (28, aBlu al> e (o
DS 5o 5V plie g (M (A Gile alsgay
oS SLe Ojgon 0 slacile @ds jolaens
VO Loy b slaciss, g, 5l ool b g 5 <3,
sy 90 O ygodn CoilS iol)] o sl peaile
Erore &g Ar 1ST5L (g el VO atiy (9,
o b YO alolil iy ¥ ol o3 )5 209
30 50 slecale JuS g cils ldas 0g: 2oy,
Sldes 283 alaxil jLs s o, Juad Jsbo
Ol 0 plasl sle LTV 2 L5 o 55 cusls
Ol 099 593095 Jdo 4 YA Vgla o8, jo cuiils
3 oilesl 0590 a8l plo ;0 5 g, NF )b 5o
G oslail gl y (Sawwy d> oy g S| Ve
50 als slass Wigy ;0 a9 olass Wig gl Dlas
O pgmodn alg Ve slaas 4l e 09 9 e e
Lg)_.‘fo)‘d_:‘ )954_.9 uLa_.oﬁ J._:O)f uL?u.:‘ GSOLAJ
Lz g0) il Bis )l L b ailo o Slae aps F
S 5 sl 5 e e Sy 5 05 50 s S
B0, sy ay e e id Colus 4y (s &S

! Harper and Berkenkamp


http://yujs.yu.ac.ir/jopp/article-1-36-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-02-24 ]

I\ g

weplByl (B 8,5 des 3 6 5lal o i il i, e g guoea! NS

(paslio) (S s cufilia

“« 4t -+ & °

(3 Siilan) &l o 42 33 ouSiiln

s o5 .3 .'5 o5
je 7’; -jf) y\';' 3

B S L Rl —e— ) A e e

Siebejloye0 Job 0 (Sl 5 &)l azp0 Cumig - IS

eS|y o5 gl Sl Loyl oS 5w,
2 68 25 4 by ye slajlas Jlosl 13 g2 0393
5 "B boatil L mls opl wxiils wg glis)|
Gl slaylos b pae e (V1)) ol Ko
YAFINY) Gyt cils cisllas aigs glis )l 5 (s,Lo]
& B £l )| Gio il WYIFY) o a8 5 (rogiilo
el plazsl F4) Yglo s RGS003 ol 4y o 5
(e Lulyd 5 08, 4 ates &g gl (F JS2)
5 olb) Wil oo eiie yrextl VAS/E 5 VYIS
elis | 5l RGS003 o5, a5 iz jn (Y 4V oo, Kan
EW)l Gog i (ol Ll o2 )10 y03 5 (6 i &gy
33 )95 o8, &S Lz o S5 o Shee il 4 pxe
Ol 09 Josbes )5 4 S o)l plo b anylie
S el ol e (VA T el slaaily b b
3 Shos Logyl wis (62 elis)| slls &5 by,

bl cdllae ()l (g s il

: Dogan
} Raymer

5 plaate) WS slol b glales

oy 43 ) Jele s (1990 (g gl
O a8 ol lad al) 0y90 Job 0,90 0 cdwlcawa
3975 logme B gLl o 15 sleyles
o] it 51 inles] 8590 pl5) m el ciuslos
Dol ey my g S o ophe 0 oSS
3 dels mls () Jgaz) wo S csslin gl s
< @l i Blie Sl pegas 50 Sl alic
w093 Jsb Ol Gt &5 Sl i o)
Jlews 9 RGS003 03, 4 iy @ (53, VFUYY)
ahd 90 el s b £l e ol
0y93 Jsbo aiSly (¥ Jsaz) il elais! (k]
oS o slaisTar 5 kel gl 4 Cond YA Vgl ws)
VYY) 5] ] e sl s il s

(¥ Jgoz) 09 508,95 1 G,

S50 50 edelCuwsds Luil,ly 432 5l Jol> b

bt bl slajlas o o5 ol Glis wigy glis)|
Sl o 5 g Jfosias S gl o8, 5l
Sl S o] blie S g)kal o5 2
slojlas Jlosl sl Jds a0 () Jga2) cilas 092

al> o cpl )3 5009 (B 9,5 oy 5l S A

' Mendham and Salisbury


http://yujs.yu.ac.ir/jopp/article-1-36-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-02-24 ]

oy

WAY Gl 9 sl /p99 oslod [ Jgl Jlw [ (Sf gy plLS wldgi 4

Sialesl )3 oud (5 S oslail Slae il )y 4325 51 Jol> @l -Y Jgua

5 slaws slass
Lo, o7 R el e oy Job  az o .
Sy S Sl als o Sles ) BT S als 3 e8> ) 0,99 B . Ol mlis
U9 . . . Rl ) P ol
als gl g fd)
YYASY AT EYES-OE™  ava™  vA™  xesT vy veny™ ™ " Y s
YESOVEEST  AL0fYESIY BAY™  fnsT RV™ avveveT asmy™  aee™ yapye oy s
VESOYY-NE VASEVOMY  Y/EA Y 0/0) SRTARN WYAY YT Y/ ¥ 5 s
VVASGEAT avaire s ene™  yrAT sy Yaaras  vaenty sYN T afvisaTf o3,
ABYAY-\IYO YYYVASNS A/AR YL 7 SR V78 SERY & 4 /) 4 SANR RRY O Sl JRF N Nk VY o8 XA
IYYTYYA VAFEYYYY VYA e Y YAVIYY SYIVY -/aY VITY Y s
V- I5Y VRN Y ONWYY VA yYYa 5 - 10A YAy - LT
() &l s
g e NS g 2o )d Sy g doyd iy Jlod| o 40 lo e i 5 4 HH K
Yo
4 d
Y. | b
Yo
3y |
2
Qo
'
ER
N T T
S1 52 53

B 0595 Jsb sl 65kl o 25 1 Sl anslie Y S0


http://yujs.yu.ac.ir/jopp/article-1-36-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-02-24 ]

OA

weplByl (B 8,5des 3 65kl o i il iy e g gl NS

._3‘.
+
BT

YeAYgly YYeYeb

halojT 3590 o)

RGS003

Fol Youla Y- Yoolo

2 0590 Jsbo (sl o) Sl nSiboe alie - Y JSCB

(Cmj asqe &L&.’i)|

-t -t O >

YeAYgla YYeYgls

b ab b b a
VFe
V€. 2
e
) T T T T

Pl Youlo e Yol RGS003

halojl 3590 o

g o)l sl 03, Hl 5eSilos anlie -F S

L (RSO03) o3, (oo 9 28l colaisl (o0 (o 55
ol 09,5 Sy y0 (Bl al>po o (g lnl @b o
Lyl,s 50 RGS003 o8, (Y Jsaz) casls 1,3
053 digr 5 eyt Sl (S 5l 5 osllas
o S5 S Shs @ lge ) ol ol e g 0n:
GSly &5 wws oo LS ¥ Jgaz (g p 0l o
Sglate i Jlesl al>pe g ploj 4 Cod )
al> o 0 i Jlesl Lyl jo a5 glaigSay caiily oo
G OYVIFQ) g ;o oz yed ol o yidon o 20l
15 o8y oen Ll cil oLzl ¥F Yala oy,e
OrieS 5l Al pad p aloye 3 5 Jleel Ll
J992) 99 Jlsy95  (AVI)) &gy 35 Gz jos Slass
M) 4 arg b oaS CdS plgee oo lear (Y
Odd o odle e o s Jleel b IS ogy agasmels
JeoSo ay jolB il i o5l slacpz je il

30 &S Sl gots Olao 5l digs jo a5 Slows

g ol bl s sage [l i aile o Sles
o9 3 BN Ul &5l codly (ol Sl
25 oo Sl ol iz ol 4 sl Ll 0o
Slass Jole cnl 0 (B ol el pae oj50
salsz JLis a4 ) gbgme S &g )5 ez 55
Tobw )0 Bgr ,0 uz 93 olaws ulesl ol joclle
o)l Jlise 515 o8 cg)lal o8 (2 alesl o)
awglie (Y Jsuz) ols lis 1) ghle gme DS
Sy slajles Jlite S a4 Lo slaceSls
g )0 e yer olawd oo yties A ol las Lioles]
O ey Lasll oYY Yals o8, 4 (VPV/TY)
ool 05,5 Sy 50 ¥Y+ Yalo o3, by 5 cdly olazs|
(VEIFY) @g y0 e olasd o ieS 285 )13
a> o 50 5)kol adad Lyl s .0 RGS003 o3 4 5


http://yujs.yu.ac.ir/jopp/article-1-36-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-02-24 ]

AR

WAY Gl 9 sl /p99 oslod [ Jgl Jlw [ (Sf gy plLS wldgi 4

@ ogllae Lol Luls jo (YYIEY) s e 0 als
Oezoe> o ally slass o XS g YA Ygls o3
5 okl ks Lyls s RGS003 o3, 4 (YV/55)
Yolo oy (¥ Jouz) cily plas! pals al>
ails olaws oy Vb 51 s ol slaess, (ooles jo YoA
Seobear (¥ Joo2) o9 1,030 ez s> 5o
G (§ oS Colns 5l 195300 18, a5 28 g5 oo
550 eyl plo b oawglie o glol o5 i 4
1y 5530 08, (09 (w05 wibies 510,65 5 o]
5 GRS 4 S S (nl (09 Jeote 53 Ol o0
Kz ,n 4 CaS Gl e lie jo oy s o)Ll
S92 13,85 5 (e 35 099 Jsb I RGS003 3,
50 dils olaws il iy 0,90 Jeb ialidl ol Lol
@ Cond RGS003 (13, 5 cailas ol o s |y oy o>
Bgr 5005 p e Comles Sl (s, slais
b 1y e e 5o als slaw galS ol oo Yol
5 SLedlos,S (55, YU slos 5 (Sas 23 hie ]
(Y ) oo 5 LSbIE) cals b S s 5L
Ol 5o sk, s lales Aol 4 azg L L
wls slaws 6wt cenl 009 Bl 5l ey iles]
als e bi9 G2l )0 53l cnl g cllas ez je5 50
9 QS‘DL.‘TOW 6&74.&1.: b C”L"’ u“ sl 059
sl callas (VYAL) oK
e 515 o8, (solel o5 G 1 Gados al 5o
Syl g oy S s jo wls e yie 0 o]
5 8y % solal o8 s blie ST gwyp () Jgox)
0 Y Yoo 5 ¥4V Yol sl a5 ol lis
s 3 535 il b ot 4 slla (sl Ll
255 4 |y &l e 59 cpyides 0,5 Y/AY TN
Lyls 0 YA Yals o8, (V Jguz) wisls olais]
Oliee o278 (2alS al> e j0 (s, A5 Jlesl
Jsaz) ol plaiz! sem 4 1) (VOY) wls i 59
5009 0 ,Slos > Qi)_;l als Ll 39 ASLS{lng}I (Y
ol S0 b cos ol Hlade 4 ol &l s &g,
Mg a5 ) o0 S5 4 Galpliy 08 oe )18 0 Slee
als 5l o35 Gl b Wl oo ez js3 50 yieS &l
ol (! (VA0 (5 5l g plaaie) aib bLS,I o

4
Gunacekera

olaxi rals 4 axgi L .alosgs g5 (gud, JSw
3 Sob,y A5 Jlesl 4 (1S )0 L5gr 0 ez ye>
slass 5l S dges ool Bl 51wl 2ulS al> e
[) ‘r”L“xV") Sl oy YL st o b
0230) "gpmddle 5 plaoie OVAAF ol Kan
2l Al e 0 Ol Jlade rals a5 $s,S 158
Ll 09l oo &g )3 (u2yo5 Sl (2ol crge IS
slass jo b dme JralS ca iid Jlesl o ),.>L
3 Oezer ol Blas 00 )5 o e 5o ab
Ao 30 golol ald Lln o 55 (VEIFY) W
cdl plasl RGS003 48, 4 o0 > ,55
Soiglem ofes (o9 i @ axg LAY Jg02)
S5 a0 (aals) oglhe gLl Ll ,0 RGS003 o3,
GV il o Shae feily 518, b 45 e o0
5 5 bl B 51 B o 39meS Ll sl 5
e b5, RGS003 e slawsy o ob;
3 1y gt ails o Slae cdl colgd,o 5 basls Ladu
ok slaail b s ol sl JLis & o3, o
255 ol 5 8l » e (T Tl s
3 Oezosr Sl el czge olS 0l Gl al
Dol oo dils 0, Slas g wig gLyl s jlia 59 ig
casls casllas
Al ol Cod e jo wils olaw sl
Lol «030,55 saalive (5,lo cime B! g,Lal o5 s
DS lagl Blize S5 Galel 0y50 o)1
dole @b (0 Jgaz) 20,8 csslie )l gine
ez e o als slass Dl oss aig,y a5 des e ol
Sl b awslie o gylol o5 55 Jleel amsyo
S Sl 5l als e i 9 Mg, e st
FoS oy ye5 50 by dlaws Koo ledy g 0,95
gy 285 8 bl o5 2 b cos
S5l 5 S el Sype ol i
o5 A Luld 4 G Gialesl 050 o8] iglie
FlEe Sl bagrye Gla Sl amlis g )L
Sl oy ydn a5 ol las Gioley] 0,90 sla,les

' Mendham
* Mendham and Salisbury
? Soleymani and Shahrajabian


http://yujs.yu.ac.ir/jopp/article-1-36-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-02-24 ]

weplByl (B 8,5 des 3 6 5lal o i il i, e g guoea! NS

Cod aS abl oo diun cpl by wls e 5
OBl ez e 5o dils dlaws pals el o
5 A0 S8 cusls valys JLis a1y alls e o5
Sas A Jlis 4 alls e e el s (o
ol Js 5 obS lawgi 2l 5 ol Gl rals
o] 5 (s 5imgid ol Jil 5 by ials
OYAY (s g ol l,l) sl oo baails 4

]|
S2 =-5.6936x+39.019
2:
£ R2=0.5278
3 YJ. 1 “’.\
3 2
v
il
4
'%7 Ve
\ Y Y £

(p5) 43 5132 ¢339

O ga 33 48l alaed

bl last 55 2leS 25 9 Sabesl 890 al1 o
2 &l slas fr Ggaw Sy abaly gy (Y Jgo)
5 wothae olal Lulys jo il e 039 9 e e
Lol g o sme ails ol al> e 30 (gLl adad
Cge (B 93 g (A5 Jolie 50 (o)lal adad
5 dls dlawd g (Feew S, akal, ol o Jee
ably S5z 9 w5 Al Gl 59 9 e
9 O ye5 0 Ao Slasd o o e ie (Sgaw S

< $3=-6.5889x+ 43.284
2 —

£ R2=0.6785

T ] %\‘

Yoo

Voo
T T T 1
\ Y ¥ f

(%) 1o 132 (539

(@) 523 e y55 5 (W) (2alS Jolhe 55 (5)lol ahad Lyl pd 50 s Jl5m ()55 5z y93 50 Al Slaw o (Ggems S alal, —0 S

oS 2al8 als e o Jugby s a5 aails
U JmalS g dig [0 o ye5 Slasd sas )0 YO
ales Jloo @ 1) o jer jo als olass gaus,o
Lyl 0 Y- Yols ails o Slee yog yias il
ez s> S (09 s 4 plgise |y (g )lel ogllae
Jlesl b ols s 953 o8, ails 50 39 9 &g 4o
Bl STy wilize e jo golal o8 i
OAVA) "S55 5 0,bm, Okl 4 Ly o Oglie
5 B al>pe o chsb) 5 A Cod B S
ez s> Ao pe po (s, A5 4 Ces pB)) (S
Smlyl axiws o3 YL Canlas 5l 2o
o)e.a r:LB)l ).JL..: L) A.M..:‘Ln.c )e fy. YyLb J.:).u.b
b onlple 09 510,55 52 @ 3VL &l e (3 51 Gtalej]
oeals lails ok Al e o Jugb, i Jles!
crge Jole (nl g og loye3 (e aly 5 Slee
oS o Bl o TV Vals oy om0 Sles il

? Richard and Thurling

Hie J1 5 cialesl slales I plaSma il
2 (Y Jgz) 055 Jlogime (85, dopd L“QT
GBS & Cad 89, Ol STy ogas
ol 50 g el onls &l PIvEN E e
& aals bl (FY) oLSes 5 oY ogas
Fr oty O » S b (Sas s
JORSRRAHLGNER
ol Sggeiin il lg 4500 LS 5l a5 aiS len
38kee p ol blite 51 5 08, ()bl o8 25 3B
Il 3l beyye mlis () Jgaz) 091 o g ails
3kt iy 5 ol LS o, 5 bl oS i3
Gl Luls 4 (LSe o oS5k ¥IOMB0) als
O, Slas a9 TV Yl 0y jd g (aall) Cgllas
Goltl ald Lot & GLSa 4o o5 5LS VERV/FR) als
welais! RGS003 o3, 3 25 x> ys5 al>ye )0
SRl 58 (Ve V) ohlSes g (St (Y Jgo2) <l

"' Ullah


http://yujs.yu.ac.ir/jopp/article-1-36-fa.html

9\
WAY Gl 9 sl /p99 oslod [ Jgl Jlw [ (Sf gy plLS wldgi 4

aalllaos 5o Slas sy 085 % 55kl o8 55 i Sl 5 00l T (slaceSibeo aalia =Y Jgazr

Ay 0,90 Jobo 5o asls slasy e ye dlaws als e 39 alo o Slos So5edgm 0 ,Sles syl
G9)) 28> g 0 5 OS2 p 5 9kS) (LSe o S9kS) bl
\£0/Ya YV/Fva \Yfa Y/fva YseV/fta \YFIFYAa S1
\#¥i5a Y#IV¥a V- ¥/YAb Y/\$C VA£Y/AAD \-OY£/A¥D S2
ariZet YFIvFa \-£/0YD Y/oYb YYYY/AAab YA ND S3
\£0/\Ya YVIYva V-q/Ysb Y/#Yb AARAVARF: ) V- 10F/AD S4
\EY/¥YC Yi/oa VAY/YVD YIVAC 7. v/fvd YoOY/Yva Vi
\#YIVOC Y$IAAD \YY/va Y/ovb V- #£YIVbe YVOY/ANb V2
V£O/0Ab YV/\ab q3/ac \VRRF:! V- VYviaved YYA-/0Ob V3
\#2IY0b Yo/avbe \YY/-Yab Y/afa \YVay/vYa Y#\FlP5a V4
\#YIdAR Y¥/ave av/orc Y/YAa 1YV aY/pvb \vaa/aac V5
\#Y/vvef Yv/Fva y-a/vve-f YIMDb ARAATARE Ve AvyV/Afd-f S1v1
\#fde YAIYYa-e V#V/fYa Y/asb YYo N\ \b-d VY -49/94de S1V2
\#sbe Y#/aAc-h q9/f-d-h fi-a ABAEZARF: \Y£00/YYb-d S1V3
\#pIbC Yo/Aod-h \o#/fvab Y/ava TV00/00a VFFAY/YYab S1v4
V£A/YYa Yy/avg-i qy/9¥f-h Y/YAb Y- YY/¥YC-e VFAY-/49a S1V5
vevf YYV/Yvab V-v/vyd-g Viave YEAY/¥YbC qavy/vvef S2vi
vovef Y¥/#vhi \vv/Facd Vv/agde VAY# 1 de AsAviof-h S2v2
veo/vved va/vaa-d a5/aAe-h y/vsed \Yaf/fede \-Yselssef S2V3
\££/YYbe YV/YYb-g Vvoac-f YN -d YA\YY/VYb-d \YV\/YAab S2v4
V#2IYYbe YA/l v#/a-gh Y/aYb VOYV/YYe V- ¥Y£ivAef S2V5
vovf Y-/bVa-c VWY /Mve-f ynvd YY#y/ -b-d vero-ef S3V1
\ovf YV/-6¢-h \Yf/5Vbe v/vocd YY1\ \b-d v #/refg S3V2
V\#0/88b-d Y#/dac-h a6/Ade-h Y/Aob Ya1q/Ffc-e Y£YY/YYgh S3V3
V\#2IvYbe YY/oAhi Vvo/ayve-f Y/ASb YY¥vob-d AAAARZARIES S3v4
VFYIYYD Y¥/-¥f-i Y¥/f\h Y/Yobe \Fay/Fre ag\A/- de-g S3V5
\ovf vV/6vab \YfVac-e v/vocd YYQ¥/ffb-d Yfo-h S4v1
\ovf YA« Ab-f Av/-\f-h Y/a06b YAYY/YYb-d \YYFV/sra-c S4V2
vso/vved vo/vad-h y-Avac-f Y/Aob YYYY/YYb-d VNV e oef S4V3
V#0/8b-d Y¥f/4-e-i V. +/vYyd-h Y/AAb YYOA/¥Yab 930 /- oef S4v4
VFYIYYD v#/-vd-h yvo/aacd YhAd YVEV/YYb-d Vo -vo/vvef S4V5

[ Downloaded from yujs.yu.ac.ir on 2026-02-24 ]

Slasls wix ge3l) Wi (gl e ST mhaw jo glel Lkl anal Syt B S JBlas hls a5 Slan Sl Gygie o 0
s s 8+ 5l e ol 1S RGS003:V5 Y- Yala V4 o) Yylo (V3 ¥+ Yyulo :V2 44 Yarlo V1) (o5

NCHRUR IO &)L,:.g] adad S4 (B (e A e o kS)L.HT adad S3 (pulS al> o o ‘5)1.,...5»' adad S2 (aals)


http://yujs.yu.ac.ir/jopp/article-1-36-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-02-24 ]

7Y

weplByl (B 8,5 des 3 6 5lal o i il i, e g guoea! NS

oY ol Jlad bl 3 5 (sl ;slizeny
Sais Sl i padee Pl e ikl 57
o Bl il o Sles ialS Gl 08 plxl
(2 ol o glal el 5l al (Sas
Vg VE VY oo s alo ol g (B0 (9>
(2 ol o s Jleel 5l il e ao)o
Orizmen 008 Ol Al (ad n g (83 e e
Yolo slods s ails o Slae jog YL 4 azgi L
Fo) Yol sals L oawlic ,0 YA Yolo 5 FY-
Sz oSS slagtalel plasl 51 ey 1) ool Ol se
Dgad duogs dibaie yo ClS

L@l ol e ab gad n ooy 0 )bl
bl Callas (Ve V) oL, Ken 5 Sl slaazily

Aoz 5 o8y 5 Glnl o5 S8 esle Ll
Joine 1) i 3 Saidam o Slas gl Wi
as ool plas e bl G mls () Jeux) og
35 RS VEAYR0) Sy o Shas (i
RGS003 (3, 5 oslls d)L.:-.;‘ Ll 4 (e
VEO:) Susglom o,Skee (S 5 il (olais
Lolys 50 VoA Yals ayyme 4 (LS jo p,56lS
28l polazsl ails guds y dlye 0 sylel o5 S8
5 Sleake boatdl L @l Gl (V0 Jsuz)
Sishses o55kas alS  a (V1Y) |l pals
sl calhe gkl o Lis amsyo

" Soleymani and Shahrajabian


http://yujs.yu.ac.ir/jopp/article-1-36-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-02-24 ]

Y
WAY Gl 9 sl /p99 oslod [ Jgl Jlw [ (Sf gy plLS wldgi 4

&bw

2o iS5 Sy AYAY o o]y .z (S0 w0 o5l de oy o pladl,o 5,06 ol Sl
AV-YF (V)Y (65,5liS oo o3mly 13 Jgams a8l o Slos slizl 5 0, Slos

SEA-F0 (TIFY

5,80es 5 55kl 5 59,0 955 el zakaw S AYAY L8 o (S par 5 .S () 0y 03l )€ (5oLl e
YEO-VYY ((FIYY o))l (65,0laS pole o5l I35 03, 90 o Sl slizl 4

Ahmadi, M., and Bahrani, M.J. 2009. Yield and yield components of rapeseed as influenced by water
stress at different growth stages and nitrogen levels. American-Eurasian Journal of Agricultural and
Environmental Science, 5(6): 755-761.

Dogan. E., Copur, O., Kahraman, A., Kirnak, H., and Guldur, M.E. 2011. Supplemental irrigation
effect on canola yield components under semiarid climatic conditions. Agricultural Water
Management, 98(9): 1403-1408.

Gan, Y., Angadi, S.V., Cutforth, H., Potts, D., Angadi, V.V., and McDonald, C.L. 2004. Canola and
mustard response to short periods of temperature and water stress at different developmental stages.
Canadian Journal of Plant Science, 84(3): 697-704.

Gunacekera, C.P., Mortin, L.D., French, R.J., Sidgue, K.H.M., and Walton, G.H. 2001. Effect of water
stress on water relations and yield of Indian mustard (Brassica juncea L.) and canola (Brassica
napus L). In Proceedings of the 22th Australian Agronomy conference, Geelong. Available online
at: http://www.canolacouncil.org.

Harper, F.R., and Berkenkamp, B. 1975. Revised growth-stage key for Brassica campestris and B.
napus. Canadian Journal of Plant Science, 55(2): 657-658.

Jensen, C.R., Mogensen, V.O., Mortensen, G., Fieldsend, J.K., Milford, G.F.J., Andersen, M.N., and
Thage, J.H. 1996. Seed glucosinolate, oil and protein contents of field grown rape (Brassica napus
L.) affected by soil drying and evaporative demand. Field Crops Research, 47(2): 93-105.

Johnston, A.M., Tanaka, D.L., Miller, P.R., Brandt, S.A., Nielsen, D.C., Lafond, G.P., and Riveland,
N.R. 2002. Oilseed crop for semiarid cropping systems in the northern Great Plains. Agronomy
Journal, 94(2): 231-240.

Kimber, D.S., and Mc Gragor, D.L. 1995. Brassica oil seeds: production and utilization CAB
International. Pp. 394. Available online at: http://www.caddirect.org./abstracts/19950712509.html.

Mendham, N.J., and Salisbury, P.A. 1995. Physiology. Crop Development. Growth and Yield in:
Kimber. D., M.c Greagor. D.I. (Eds). CAB International, 11-67.

Mendham, N.J., Russel, J., and Buzza, G.C. 1984. The contribution of seed survival to yield in new
Australian cultivars of oil-seed rape (Brassica napus L.). The Journal of Agricultural Science-
Cambridge, 103: 303-316.

Noureldin, N.A., El-Habbal, M.S., Hamada, M.A., and Hamed, M.F. 1993. Growth response of two
rapeseed cultivars to irrigation intervals and nitrogen application under sandy soil conditions.
Annals of Agricultural Science, Ain Shams University. (Egypt).

Raymer, P.L. 1991. Selection of suitable canola cultivars for winter production in the southeastern
United State. In: Proc. In. Canola Conference. Saskatoon, Canada. Pp. 134.

Richard, R.A., and Thurling, N. 1978. Variation between and within species of rape seed (Brassica
compestris and B. napus) in response to drought stress. II. Growth and development under natural
drought stresses. Crop and Pasture Science, 29: 479-490.


http://yujs.yu.ac.ir/jopp/article-1-36-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-02-24 ]

4

weplByl (B 8,5 des 3 6 5lal o i il i, e g guoea! NS

Sinaki, J.M., Heravan, E.M., Shirani Rad, A.H., Noormohammadi G.H., and Zarei, G.H. 2007. The
effects of water deficit during growth stages of canola (Brassica napus L). American-Eurasian
Journal of Agricultural and Environmental Science, 2(4): 417-422.

Sims, J.R., Solum, D.J., Wichman, D.M., Kushnak, G.D., Welty, L.E., Jackson, G.D., Stallknecht,
G.F., Westcott, M.P., and Carlson, G.R. 1993. Canola variety yield trials. Montana agresearch
(USA).

Soleymani, A., and Shahrajabian, M.H. 2012. Survey changes of seed yield, harvest index and oil
yield of two autumn's canola cultivars affected by irrigation disruption. International Journal of
Agriculture: Research and Review, 2 (6): 867-871.

Tahir, M., Ali, A., Nadeem, M.A., Tanveer, A., and Sabir, Q.M. 2007. Performance of canola
(Brassica napus L.) under different irrigation levels. Pakistan Journal of Botany, 39(3): 739-746.

Taylor, A.J., Smith, C.J., and Wilson, I.B. 1991. Effect of irrigation and nitrogen fertilizer on yield, oil
content, nitrogen accumulation and water use of canola (Brassica napus L). Fertilizer Research,
29(3): 249-260.

Ullah, F., Bano, A., and Nosheen, A. 2012. Effects of plant growth regulators on growth and oil
quality of canola (Brassica napus L.) under drought stress. Pakistan Journal of Botany, 44: 1873-
1880.


http://yujs.yu.ac.ir/jopp/article-1-36-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-02-24 ]

65
Journal of Qil Plants Production, 1(2), Autumn & Winter, 2015

Study of limited-irrigation stress on grain yield of canola cultivars in
north Khouzestan conditions

Seyed Ahmad Kalantar Ahmadi" *, Amir Hussein Shirani Rad’, Seyed Ataollah Siadat’

'Researcher, Safiabad Agricultural Research Center of Dezful and PhD, Student of University of
Mohaghegh Ardabili, Ardabili, Iran
’Researcher, Seed and Plant Improvement Institute, Karaj, Iran
3Pr0fess0r, University of Ramin Agriculture and Natural Resources, Khuzestan, Iran
“Corresponding author, E-mail address: Kalantar.ahmadi @ gmail.com

(Received: 2014.12.09 - Accepted: 2015.02.16)
Abstract

In order to study the effect of limited-irrigation stress on canola cultivars, an experiment was
conducted in 2007-2008 at the Safiabad agricultural research center. The design was a split plot in
a completely randomized block basis with three replications. Main plots were consisted of 4 levels
of limited-irrigation, irrigation based on 60 mm cumulative evaporation (Control), withholding
irrigation in flowering stage, withholding irrigation in pod initiation and irrigation withholding in
grain filling period, and subplots were 5 canola cultivars (Hyola308, Hyola330, Hyola401,
Hyola420 and RGS003). The mean comparison of interaction showed that the highest (3155.55
kg.ha™) grain yield appointed to Hyola420 cultivar in optimum irrigation (control treatment), and
the lowest (1491.66 kg.ha") belonged to RGS003 cultivar at withholding irrigation in pod initiation
period. The maximum (161.42) number of pods observed on Hyola330 cultivar at optimum
irrigation (irrigation after 60 mm cumulative evaporation), and the minimum (78.1) ones appointed
to RGS003 cultivar at withholding irrigation in pod initiation period. Results showed that there was
no significant difference among withholding irrigation, cultivars and the interaction effect of them
for oil content. By considering the results of this experiment, withholding irrigation at flowering,
pod initiation and grain filling periods leads to decrease grain yield by 24.72%, 14.33% and 11%,
respectively. Reduction of grain yield due to the withholding irrigation during flowering, podding
and grain filling stages was along with a decrease in the number of pods per plant and thousand
seed weight. By considering the results of experiment, withholding irrigation in flowering stage has
to be avoided.
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