[ Downloaded from yujs.yu.ac.ir on 2026-04-29 ]

AP Glowo) 9 3wl /90 o5l /90 Jluw [ (S LS adgi & i

ay Glisio Jo 0 50 (5590 P gl zabaw 4 K 5lw o8 135 (g1 9 sy Gy
T agil a0l T SeeBlS Lo Jlaue duw

s oS85 ((53,5L8S 0aSLtils LS Dol g el i Lol |
5 e, . Y
o3 DUk Lo 35 0 ol
kazemeini22 @ gmail.com : Jsiee suiwysi g S vy

WP 2l VWAF/ A -l o

oS

Wyldio Jolyo 30 Comlus (nl (Jg widimd (wlus )b i ) Camd £y LS ylay 42 )51
2 (o ion3 g Ve g VP fF) ()9 i glisio ok yili pilo gl 3o el o
o Lo ygr (Slgime § K 9lg1 3u999 590 GBS 319 1 (BWS g (pidy A8l (T 0 ) Wil ) wyliio o1y
215 Y b ol SLlS 25k aly o J S bulpd 5o GialasT oS o UK sle o) T3S el 9
polio Glhlo ygh i Con ladig .0,F )y IWAY Jlo 50 el olKAGIS (6),9lis casliils
9 (1F+) iy g (LFD) o lusli Sid 539 (1Y) Sy pdan g (1¥+) Slawi (/YY) aigr gyl 51 (g yieS
GBS g (1Y) Judg,ls glaiome aslis I gk prolio o (LOF) aliyy 9 (LFY) o luslis pualiy ciile
O Wy 0l Ot (] 5yl ST Ol 381 L aidgr (il VA) iy 9 (1l B) o)lus L oo
o CBLE Comnd ol b lpd )0 & ol )5 (s W 0)S o (90 JIE )0 ek G ge (59 il
(295 ydo SIS Jlas! 30 a3l b0 s e Ll 31yl (10 ir0 yobds Ay 4 05l Lid
Gl b cai i 4 (BAS g (S0 Sl )0 pe g e (w10 (Grgh A L )led 1dl s
of yod bl 4y o Al ) S 339 G030 YHIY g FAIF g ol lis Kis oy59 g ys ¥o/Y g YA/A
a8 (Jg il 508 il (polS alo jo 3 g oy Wil (T 0 alojo 13 559 S5 42 51 Widg:
P ol b snli ©ype 50 055 Sb5 1) i Ao il Alose aw a5 gyed G wud
b Gbla 55 1y yeb Lomed T b oy 090 515l 10 1515 bl olgf oo Sutenidy 3 oS slo sy
S5 dmogi (i ol Cydgame

ot ¢ Jrdg oS ey jods T 1 guudS” sl


https://yujs.yu.ac.ir/jopp/article-1-64-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-29 ]

A

Ay iliBe Jol g0 50 (69 G Sgliie Zgkaw s S )l 08, 1357 (S 9 oy Gl 1ol diw yy 9 (Sueb S

Vigha unguiculata ) Jliz Log) oLS ;o (Al
b paF oL 5 (0 VM) esy 5 e s (L.
Triticum ) Ss,5b o (Triticum aestivum L.)
4 Cows HLS pl a5 wols olas «durum L.
3y it plas Sl adsl J2le 50 (598
S 7S Samlas som 2l )0 6598 Jlesl
o¢> aslllas ;o (VAAF VAAY) o )Ken g (o a5)l0
Ay adel ol 1o (500 i Jleel a5 wiols lis
205 ey Al g o Gl WS cage
@ azelS i Cowles a1yl ol s plal
o (S Jols Lad> sl (2Ulgs poe 5 (5)9h 25
oS 4 IS sy calus Sl Gl yiag sy adsls
Wlosls  olis ad, adsl dsle o L g
AYAY  (Sen 5 Dl 199F 7 5sSil9)
e doiagh ol @l (OTAY (s 5 (llowe
Sfdes sl g 0 Mhoe sl w2 5 (g, Slio sl
ch 5 690 8 bz Sl A Gos il
G sl 0ad () i S LS o] glie
3fles 5 ady p iliza Jole 0 (6500 25 Sl
oxile g0 Ll 5l (JSls sla eyl jo ohga (LIS
(oS S S 3l gl el
Ay plolis by s gie slgiegn
ol bl il 5l s0e (59 4 IS Jeoxte
G5 Oglite goh b gy sliieds aslllae
oo lyowe 5w, p» dlike Jole 0 6ed

b Lzl (b SR ke 08, S pesly 5 oo

ooy 9 Slge
oaSiils o eals S Lalid jo adlae oyl
00 b el VYAY Lo o 5l oRuils (g,5las
o wald Jold (6558 Jloel al> o g Dol Lo
ViSn 0 oo ;0 e w0 T o5)9d
@ V0 (S 0 e 3 e p e (o
P ooy o0 B o T 0 dlpe )0 e p eies
2 e g oekery o0 ¥ i8) Ble dl> e 3 e
Ao yo )3 S g guer) (oo V0 R Lo dl> e
VieoaalS al> o 3 jie p eteny (oo ¥ o3 Bl

6 .
Francois

doddo

Dt SdS s SB g ol 568
g by el b gaz jsbay &l Jae 15
5 SES bl o 6)0las SYsame 5 Sles
Lo Vee 5l s g canl ol o ol ) aiile S
Sl 00g Sloz Clidss | g ks £adge a5 Cuul
OYAF gl diw g juzddy)

{Brassica napus L.) 1;S° IS 5 cuiS 4 axg
2ol s Oz po S8y il GBLS (n s ]
03,5 oy (hyS zg JLB jsba o3l bl
S 9 Al laodlgls (5598 4 Jeod e
O Joot sl @glite oolgils G 9,0 slodieS
O 395 oo IS Jolt a5 lesslt oslgls (555
(Jozd GayeS b LDl g Jeod (it b 0O
S S E58 (Ve ) ARV SIS
Solee SISl wilg o oS wl, Glise Sl o
20, ghml Jole (LS ke (Jy sl il
ol &S b gyet 8 ) Celes (i
Sl 0als osle Hlis 58 GledS eolgils (gl gg04e
b VoA T ey sl AR ) Ken g b,)
SB b by i 5l o3 Kes as Jo
B g ol Gad s al> e yo LS ide e
SOyl cwnd cpl o oler aselS an, il
ol sh 4 elS adsl sloazalS Ysens
e STOYAY igl aiw g o)) 2505 o
Sov & ol Ky (Fuj T e o 558 e
Al 1) Hed b O L 65kl Glgige il pslie
&l 95005 L 3blis sl (5,80l plorear o) Jad
3,8 Slpiin oy s O

2 Swd 5 b ey 4 il Slalllas
Wty el GlS o, dlise >l
3 ok s (VAAY) LSes 5 e Jlie lsicay
oS 0 (VAAP) K g we «(Zea mays L.)

VAA) ® s o e (Sorghum bicolor) psS ems

! Arshad and Rashid
2 Ashraf

* Ashraf and Ali

* Maas

> Maas and Poss


https://yujs.yu.ac.ir/jopp/article-1-64-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-29 ]

£

AP Glowo) 9 3wl /90 o5l /90 Jluw [ (S LS adgi & i

(S8 51 e 59, WYA) &lls sy al> e o
Jedg IS ol 5l ooliil b Jdg IS (slgime a5l
o5 (Opti-Science X, USA  Joo) Lb,e i
3B Gl e 0 we aw s 5l IS ol gl a
oy o eols lareas lag] (1 Sile § €85 & 90
WS 5l e 59, VOV o ol ad S L o Jiole)]
LSS G Ny dw e S ol g el (e SSls
Sy a5 o0d S IS sloaisy dad upes
Joe) S s (655 03lasl ol 5l oolazwl b aass
5o blals S ul (5,.50;lul (Delta—T Device
iz ladig ady; 5 atwd OT b g JB 638 slasl
VoY slo b gl 5o celo VY Gos 4 ladiges .ol
SES 0jy e 9 BAD (5SS S il Az
SrSo3ll sl b g pSeiluil 385 53l b g
el (g, 5l ade) g ol ld mesly 5 o jlade
Perkin Elmer  Jow) jogid ould olfiws b (i
OF Sl lobele) ws eslinal (110, USA
P LSD ggail (ol 2 logeSiloe «uilsyly @329 5]
SAS l58le 5 5l eolaul b asys G Jlois! mdaw
S aglie (V344 T L)

G G5 () o) wd I 18 6,50 sl less
el a5 okt 2ty IS 555)58,90 2 (ke S
) USE) Sy sl (Gl ) SE) aig glis,) pals
Sl (i 008 (2 ) JS8) S b g (0
C R A G g e 50 Sl 5 sl g
ol YAIA g ose VWY oo 5l FFIA L Joles
2 oiery o0 ¥ syed ke 5o ol 5l s @
a8 AV XA b oy oy 4 oalS al> e o fio
eyl 0,90 y0 a8 ael s @ &y s Sl FYIY 4
et 93 onl o il gre Dolis S w9 G
Sop Dlesd 5o 5 Slas ol I i (n S 0g
VelF i) (S p 0 al>ye )3 e eieny o Ve

! Hamada and EL-Enany
*SAS

oo Vg S A 0 e e (oo
T AB s a5 og (palS al> e )5 e n iy
sl s s ohb IS Y L ol SLls
JF S cale b ogd ol bl ©jgen
SRl 08 5l asdllas cnl 55 09y wien (oo
LQ‘)"‘:.’) [ L: s]é..a 90 ‘nL§)| )‘ Ji:)b.u A eslaw
5 St @ pslie oy 4y S oo ooyl
ABle o) Lawgie

3 Sl o3, B ol 5 oSSy j30 0 slows
) owﬁﬂawb@l&bu‘.\b’
5 S S g oad Al b wejie Sl ol
ac e Sk (SO S colas ol clS Wog ol
Oy gy olasd 09y e o udou ) (oo [PV Joleo
S0 il S Glals e 0 we Ve bl Jleel
357 B alols L agluls 6,0l ialasl Jsb plas
9] i 20,0 VO opdleas ae 50 Cod il ulsl
Oy B 5L 090 T ke [ cal (6 s pe ol
aloms Lol pslae G35 Gasbo Sl g i 050 o 4
9 doy YV Jolro acjie Cud b doyd g0 )5
RPN PRARY

L ysd ol blal @jponr 658 Jlas Jloe!
odls LS8 Ao e 5l aS 0y LAl 000 (SO S Colan
G5l cils aalol o Al e £4,0 B g le]
2008 Jlel oal UL b 5 aalf alo e o
s Sl oS 3l onlial by (g y9 i gabans
Copdy Dyge V) Gy Cumd b peedS 0I5
Slp Ses g0 ol 5l eolaiul ((VAAF (5SS 3)
G b S0P g it lS e Ol rals
whgl dwpy g ple) 85 Sy (b (5)50
5 S s sloJelme SO SIl Colae (VYAY
oo oliws jl solitwl b laglals Gloj yuioen
(2052 digital USA Juo) Job,e mw oS
e S g ) eSile sled b 1S
GO0y (sd Zugby g o5 sl a0 VF 5 YA
el VY (Byme 40 &ljg, TS slodie 0g duoyo £+
b olee 5 i yold oY 5l (oS 5 O g0t (2Ll
09 4l 50 @pe e p (il 9,500 FY - al


https://yujs.yu.ac.ir/jopp/article-1-64-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-29 ]

O

Ay iliBe Jol g0 50 (69 G Sgliie Zgkaw s S )l 08, 1357 (S 9 oy Gl 1ol diw yy 9 (Sueb S

Al olS wglie slaplal drwgs 5 Ady g Dgud g0
ans o 3 il cou 1), Sy slaw g mhaw g olaws
oals g Ol Jewily zals (\YAZ alel g (pa5)
oGt o s bl 0 S el
5 el wil S maw palS LYs 5l il
3 R g ey oo Vst (OTAY (e
5 Gao, B3F 5 0/ OF/+ pals L 5,0 al> e
olyor dall 4 Cos Sy mhaw g oo iy gl

.Oy

YVA Sy gl 5 sae MY 5y slaw e il
(S5 Cod solond j0 0l odsliv (a0 yhe sl
Ftie el S oo ;0 Sed YL polie gozs
LS slaasg ady, Slibl i (6ol Jomily o
5 el oo oo olS aty; slajole 4w
i malS A e 0 cpl a5 (WWAY (o Ken
Gl ol 5 0w 0350 Slgs oy alS
3,lg Jlis 4y el azils Jlis ay 1) 1S slaasgy o
Dlpds 5l (srmg aielo 0l a4 (598 AT b
Sl plS 5o Soigls st slagaly 5 oloedse

1S 8 Slas g ol 0 (5,08 i loy 5 ol sl 31 uily)lg 4550 gl =) Jgue

Sl po (2Siles
P A?)Q «l . LA-‘°
< s IS glyione S e 5 olass Sy glis)) &l e
ol
YIPEEE TV AR/ BTV VRV PR q o
Y %3 FATY VY \#ITO Y. s
VWY v/aY VTR VVIYE \Y/20 (1) s s
-V Jgos alsl
4z
Al e o Ll oo Aoy ol 0l ol Ay, S s N «_:IJ,....-..@LA
&3
ViAo VYV ANVE Y VY q o
“IAS VY ao¥ \IVE Y, Y. s
NPV VIV \-/ar VYA VoIYE (1) s s

I g oluas

by 15 gl pia Sl

eyl ooy Al (ehulf

(e pr ies) owd) gy3s Jlesl Sl g aleye

{ piewiilon) 4399 £ L )|

(2o yieaiilu) I g3 o

Ao, S g iy Jloiol malaw (o o e oS Ay e g

a [E1]]
be

(e 5 wiery et 538 JLesl Cond g alomya

ObeSe B9, b slaylos LIS Judo IS sliome (a3li 5 (2) S hw 5 (&) Slow () w5 il s Lajlon (neSilio anlie —) JS
5,005l e gl w0 o Jleis| mhas ;o LSD yga3T olsl


https://yujs.yu.ac.ir/jopp/article-1-64-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-29 ]

o)

AP Glowo) 9 3wl /90 o5l /90 Jluw [ (S LS adgi & i

(25 olej )0 j2a) oy eteny o V0 5 Y
Sl Gl )l sre jobar |y Ldg IS slgiome

Sosine il co aty) g o lusls i
Sopd G5 () Jgax) <85 I8 b slales
VOSE) oylusls Sis b5y b Sl e
S B39 a8 (@ F JS8) Aty 5 (A
o S el e85 wals e sl a5 0 lusls
@S0 Al ;0 e p peten) o Ve )ed
b Jslome sraml Joiliy b sy0d (285 el o
9 A5 il oo slagg Gl il G plon
O35 DU cge @lde ol Jolw ki 5 o
A INARRY SR ACHI PR 15 SRSNC RN INIK JPE 4
LIS Glaais ady, 5 o)lusls Sis (5 Guals
R G GRS DIl Wlsige Geiees
Colled g alex 5l ol Jolo lacdles
5 9y opt g Jshe pedplie calisne glap sl
T R R VP S R SRRty
039 g ool Cens (I VVF () Ken 4 adgil
09 ol weys (1Sl &S ysba (285 18
o5 glles b cod ady) g o)lsls S
9 adgil Ay g wo ) FO 5 TS 4 658
o gyl Jlo sxe oS Lo L (0 YV F) o)
o el aly oS Wo S (B)S el balyd cod g
R s TSI
S35 2 35 OVAY) (s 5 plol 025 o0 513 (559
Ahy Dlio plad G o a5 WS 5155 g2 ol
D5 (85 IS A Sl (1 0eS sl Aty

b palf 5 58, alo (55 0 al>pe a0 50
P o0 V@b led A sal Rl
Sl (s tdn oS s g o)Ll SiS ()9 e
(o sl Y S)

®Munns and Tester
"Khosravaninejad

3 Fe g iy (o V0 6y slp polie
5 0oy FAIS o VAN YOIV Ll o8, adle al>
ao VEIV o YEIF OAFA L Ll ealS al> e o
Al 50 658 45 35 Gl Ol oo ol pls 05
BRI L CRG- PR VI SR SU SN SV { LR W)
wile gy Slaw all 5 i Glagiash
B obls jo Sp g 5 S sl iy el
A9F (Len 5 'pg VAN (L en 5 3,40
Y8 Ked 5 s5lad VYA (o Sen 5 Sl
G & Comd Gl iy Sl s o0l (L
Wiboo Sy oghe o el GbLS o )b
(o YVE T e g abgl sy V1) T i)
3l slgime a3ls 5590 slojles 3l
#b s JdsJS Slsime () Jpaz) oy fasias
0Ll (e a5 (g sbay 28l Gl (g,00 A5
oS 9 (WVIA) wals jlas o k3 IS (slgiome
Blo (YY) (Sn 0 ol 0 g)ed Liad Sad
VUSE) o sdalie (VY/0) aalS 5 (VYD) 5,
oals 5 ol Jedly Grals bosye 25 (0
By Sp o SSES e S el
2 85 G5 03,5 o0 phaw axly o bl ke
Slgme pasls e Wb Sy 0 as
Cho (pl e (ntier S sbar (s Jds)lS
Ay )0y p geiery ewo V0 G)ed Hled yo
O Gl Ol (Jy el caws 4y 20l8
odalie (18 allu 5 aalS al> o )5 (5,55 (b jlars
Voo et 5 S50 el lgme il s
UL fﬁr”?‘) poS ol 10 ey mies) (o
Qo y) 82 LS 10 jie 5 uien) wwo VY (V144
Fo g o) e VO (o VVY () Ken g alsil
W5 (0290 ()lKen 57 mSY535,02) (525 olS 5
Sl o8, LIS olS 5o e n ey oo
Oty sbgiegn 0 (T wsws); 5 e3l3,kl)
Sy5% eyl gl ;0 aS s el oad )15

'Boem

% Shiyab

3 Pirasteh-Anosheh
*Ommen

> Chartzoulakis


https://yujs.yu.ac.ir/jopp/article-1-64-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-29 ]

oy

Ay iliBe Jol g0 50 (69 G Sgliie Zgkaw s S )l 08, 1357 (S 9 oy Gl 1ol diw yy 9 (Sueb S

e

b in

e h
- in

(o 3F) oy ) SLS 0 iy
. -
=] th

(58 31 i3 o) 5 095 Jlarl Dad g 4l 50

(o 55 o jland L SES 39

—

R Y P R =
=3

b 7
(i

-
<
-
<
-
<

(5 1 pia ) ood) (509 Jlael S g alo o

2 ObS By > b slajlons LIS 4y ST 50 05 e 2 (9) oy 5 () o)Ll iS55 sln Lo jlend (oSl annlie Y S
5,105l e glds wuoye o Jleisl haws ;o LSD 5031 ol

Cal oal edb s e Ko ls Sy
COPR 9 R ‘;.o.” \Q/\% COPR 9 R ‘\Q/\? ‘Q‘)IS.Q.Q
BIS )50 5 OYAY (o5an o I 1o 19AY
30 688 A Comles a5 Cwl oal )18 o>
QOYAY (s g sidlowe) conl piin Siails>
5 el Slgie p (5500 AT slo)les RSU
O Jsoz) 09 o gme ojlusls o aiy; (0 e
alyy g ol ealy clile palS csl )98
O Sepsba o Vg WY IS ws S
el Cawd 4 ol Jled [0t g 0 ledld el
0 Vo G yles 5o o)l e pwly (p S
g (WY JS8) (Fp 0 dl>ye )3 jo e
Vs ¥ ooyed glajled jo 58 adn) ey 0 eS
VooGosh g S0 Aege 0 g p et oo
(@ F J58) 28, aBles al> o )0 oy uion ) (o
LS bedl 3 panly chili 2als as ouslis
o 5 s o] G0l g jed Ll cos
Wlgoe pely clale bl (Yee0 S
OlS Greml bl Gl el SO Gl
(Voo ¥ s 5 g5 asl jed Luld o Jeote
(Sp O A an 20 g0 S Sal Gl
g ol yod sl ralS wyais b palS 5 o8 adle
5V oF sk 1o ) A5 (ke jsboas azslis

2 .
Harris
3
Xue

Siol Sl 2ol by 5)98 slacas s

o ‘;5 | QJ.M: ).u.u 9 ‘;)4}‘5} o.x;;fogm J.QLC
Caz Bl Ol g 50 5 G Saew YU slags e
Om JolsS pas 5 o WIS pgada pae gloon
NARRY ST S PP VX SR NCOUSIP 2 5
Al>ye )0 5 WU i Sp 0 a0 A
g o bl i (59 p ]y (e Sl (e (e0lS
OS5 E58g a5 Jxe cpay (V) JS0) canls Al
il (58 5l olS aiy Sl Ui 4o (5550
P 5 g oy o0 T gyet S Jle (lgea
s gy el as Ve L S ab s
wwasly Jlos @ sals 4 cad 1) ady,y g o)l
Sr 0 alese 10 (6588 i Dab Gres &S J 0
Y] ‘) M) 9 o)LAM}L:: S U)9 Lgd.,o)b N L’M.QLY
30 6y A Cad Az e o S wles clls Lo
9 ddu)y e O wize g Fialr Vb e
Cel ady Jad blgl o qsyei iad baylpd o 4Bl
SRS s Shnime) 0 b A eslit]
S 8dee il 4 ey Sale )3 9 (LSl
ol el i wlas 515 5 cos Sy
30 g A s Ay lilo oS 5 oy als e len

Slp oy adgl J>lye jo (5590 G @ (ol i

! Kingsbury


https://yujs.yu.ac.ir/jopp/article-1-64-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-29 ]

oY

AP Glowo) 9 3wl /90 o5l /90 Jluw [ (S LS adgi & i

SedlS 4 e a8 ol Sl Lae o o9 & eyl
AOYAY ) 5 plal) 085 0 olS Sz 59

Sl p i S0 Al ol o e
azs 0 g (0 )V B QY SE) mooes Giali8l g el
2o (V Js02) e g el Cod (0058
oS Jle plgreay il adyy 0 0 g o)l
5 S r 0 ol 0 e p peiery o Ve e
Go,o AYIF 5 AVY Jialf Coge cud i 4y (208
Aoy pewliy (g0o,0 FoIY 5 YY/A 5 o luslis ol
RV P SR P ESURN RV
g el 5l ies Coliedy Lol wlie wig, gl
PO Sy oeker) o V0 Syeh 5 4S5 eba
25 Gxlp YT 5 AU Gl o (S 0 dl>
A0S Aly ) g 0,lisld puow

GRIBl ed Lulph Cod pealy @ made S
dole 5o 6opt 55 Jlesl lajles o a5 2L
CS @ S g oeie) o Ve g VY a9l
A Al o

9 o)l.w}l.:.\ ) f“’“’“"‘l’“” A 2w Connd Lf’)‘“’“‘"’”
P S g ok e )t Goed Jled po Al
clle oy Gels cel adgl ol o (598
Commd iziod g madw Sl dn (8 enly
JYarul iz ol a0 T el 4 o clale
sl e 4l Jole 55 (g5 A5 45 35 e
e Jle )0 a5 95l s lagelS
aS ol el aalyss | YU adg g as, obly
Sl ol S by adsl Sl )0 (chagy 0B, (o i
ady BT e )0 (g)ed G S8y onlpl bl e
o) 3, LS Slas 5w sl LS

FEIE ol bl @y p peien o Ve
UL 25 g 0yl ls measly gy DO 5 FA
ol o5 olpan Ay, waoliy (ghoys FYIo 5 DAY
Sz 3yt bl Cod pnly g i i Gl
e Jlade oS 3 S ol S a0,y ghie ST WIS e
ol S8l o ey Sudyb ol el Sl i
kel 05l Giluoyemd o olS (T Sllys Sibles
Siboo ol melas )5 32 (nl Coeal 5 Jobe o
2SS 8l o el clale galS (Vo)) )
Sy sk el ctls 45 b b palS o
5 DD 30 oS (Splie slacdld s
IR
G5 5l o a5 o)l i (g il
Vo ¥ sldsd) il sy JB Sl ss
Sl el 5y5h G5 ke oS psbay (o
2P S @ e Sl Sl g pln VA 5 O
pae obml co (5)ph A5 W5 Al 5 o)lSls
@ el Cod Jlo jsbar 0958 o0 oS Sar Joles
qace Ob) mezd LAz )0 5 Whiee SRR o
loanlp ol 0 5 ead Judypd el
O T, s ) 95 e il olS Sglie
5 ol g ) ey & pades Sd SRl
39 i YU zokaw (¥ Jaaz) canl ool ools ol
o ey Ol laclle b plojee el Glals
i Dol Gl L (Ve 0 o g By 05 e
&S osba (8l i (Il maw cble (600
S 5 rtier S oS Jlesl Al pe as jo 0
S ey o0 T o Ve led )0 o cdale
B Al e )0 (65,08 o G (I b osalie
Galp VIV g VIT (I8l b s i 4 e p ey
b y9) Carons 09y 0l jo aly ) 5 0 Lz bl o clale
5o olS ad) giels cle o a0l
plel 5 (205) Slalllas 51 (gl ;5 (598 25 Ll
WhlSea 5 iled Voo ¥ olea 5 55 YAP
chale (ol cwl sad le (Vo)) ool YA

9 Sogre yolie 5l il (0B, Cdx S g man

"Booth and Beardall


https://yujs.yu.ac.ir/jopp/article-1-64-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-29 ]

N

Ay iliBe Jol g0 50 (69 G Sgliie Zgkaw s S )l 08, 1357 (S 9 oy Gl 1ol diw yy 9 (Sueb S

(5T aad 35 ) by oy Calilis

(psFaled o p,8) dday poow Zalale

(e iy pwd) gyga0 Jlasl cond g alsy e
Ol By b slo)lons IS (0 5 ) iy 5 (@ g ) o)lus s 55 s 5 sty lags cdile ol o )lod 2 Sike dlin - Y JSC
5,05l sae gl w0 o Jleisl mhas ;0 LSD yge3T olsl

3 e O3 @59 S (R (nl 50 i X0

O3 et bl 4 s jel Lyl o 0 (6550
sl o el 4 o Celd 5 o bl
sobds g ada; Sl il g JB ek o)Ly
YAY 5 00 lyls ady, 4 s o,lusls (Sl
50 9 50 Lulid 5 T A (M made B
slodiy aly) o5 C8F am (lgiee nlple g
G g 03 |y 6 e 558 3B Ces IS
JLa.ul o)L\Mé-L\f: 4 |) ol Ll o2 S )l (8 yiip
bbb gl Gl HllS sleass; aues e
)‘ prevee )JQLQA 9 Rl a2l o).\.>o Lg‘).: (o
olo) s oo JEl o lusle 4 1) glo e b b
Qo yd (g i S ol b (Y e A il
aS 5, by (8L ol 8l o bl 4 ansly il o
doyo FEIY o PVIY OYVIF Gl oy @ o lusls
O)LAM>LM} st growee) JLA..:‘ A0y (6 s P
4 el Y5 5l Wlgi oo )99 SV gshaw o
5 e ST Bl b Leld s IS as,
$loomilSn 5| (S 0, 4 T JUi 51 5,55l
i g ol Sl GalS (B e ot Jes
Ol g ol o aS «(IYAY (e g plol Ve - A
o Wlgi oo g i cawline 15ST slaaig 10 pndlSe
oS all 6,00 @ S cowlus Jleiml LYo )

(psfplat 30 358 o) b i iy il

(38 3l 35 ) o Ll s ookl

25

20

15

10

e ot ) ) (@30 Jlorl Sl 5 aloye

2 oL Gl el @ Wisiee ol cnl b
Sk bgpe aldy adsl Jole 0 g Jols Lis
dwyee B a4 O DAY e g o)
Jozd 5l Gl yo sy adsgl J>lye jaue 51 s lalS
03l k) w0 (La3 995 Sl syeh 25l yo )
OV (gaiyg g

o2 o (658 25 Jleel St g aloye 3l Y Jgor
155 iy g o luslis o puliy 4

el 4 o S &9 Hlens
ada) ojlusls (e 2 obony (o)
ofevf -/¥ah Jals
-QYC #I70C ¥
V\Aa 4/6Yb \4 Srb
V/YYa ARVIARY:E ).
-vvd vivsf ¥
NINZY Y/fae Y o8, il
-/9¥b f/Avd ).
NARY§ -/fagh f
<\Ae \/-¥g Y Ny
-Ivsd via-f ).

095l el p do el LSS Gy b slanSile
5,5 I e S5l 0oy Ky Jlais] el o LSD


https://yujs.yu.ac.ir/jopp/article-1-64-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-29 ]

AN

AP Glowo) 9 3wl /90 o5l /90 Jluw [ (S LS adgi & i

Sl poodle 690 g Lwlpd peslly 5 o
Olee ls SRalS 1) el 9 GlBI ) oo cdale
Cely g ol Giolidl 1y o )l 4y a5l i Jla!
adgl U>lpe 58 (5y9d (A5 038 oLS i can]
S5 Db Gl b 5 Sl (52 sainlS 3T
ool s ey pels cpl Jleel dls e a2 o

O Sl ey e Gl g o Sl
g 0 S sladigs a5 0g Jleixl (slopanilSe
IR T [ PRI L S IR R PV P Cg R P

0,5 Iy el (g)ed s

ol hls ab) adsl Jolpe )0 1S olS ol oLS i) Jloel al o 5 ooy dins (59 i

b, elsl Jole 4 cand 608 G a4 gty Sy Sy 10 a0 g 2ler e isy o w2 ],

2yl Sbos @iy s cble o Olgw b as sl als

&lw

Do BBl Slea wllasl . el psle o alBislejl 5 slas, e sla by, AYAY o abgil diw iy g .6 plel

Ao ) oA

00 4O ML».: 9 2w 6[.@09; 6[.@;.&[0.& 9 d.Jj‘ u\.:.\) U“"S‘j AYAY . d.»..\y‘ N S ‘LS".?'é) ol e (S sr:l.o‘

N el oblS Gidds 8 hpgh ol dollad .5 0d S byll o (Hordeum vulgare L.) o> 3,
510

Al 5, las b ol b3l g (5,08 (35 4 92 08, 59 Su3sl8,50 5 Su3eds 58 o 2aSTs AYAZ L5 plol 5y (05
NOY-YPY O «amabs e 5 055,5liS o 5 pole dlone

OFd g pole L saly by slaoyge (b ()eh 4 IS 28Ty (gile e AYAY 2w e g e olol gy ( I
ANV PINY (ol lie 5 (55,5LeS

Brassica napus ) 115 oLS 13, 90 o, g laloSs, slgiome p 5,98 S AT L cOlgails (605,59 .0y 00l
AY-Y2 Y (S pwliican; (L

pole dxe . l)5 LS adgs Sgupe A..SL Loolpl )0 ysn olidos 4 25 AYAY o adgl aiw 0 o & oy
APONYA (VY oyl 6{:1»’

Loylyls jo 05ml 1508 a8l o Slos (glizl 9 0 Shos gy AYAA L (60,500 5.0 o b ool 8. 0 ¢ S
AT (MY (ol pole o daore slo s (g e LS

(Brassica napus L.) 1315 8, 55 10 5,55 4 Jos ailiw] cpoad YA o o)y 5 08 (5L op sl
NA-YY (O ol ) 6{:1»’ pole aloo

Oy B sl o 1S ml) sB Siailer Galie Jolie (iaSTy AYAY g plal 5 .08 (ol B plloe
OIS 0l e Ve B YA (Obls 2al g el ) pole 0,505 cradd (550

Arshad, M., and Rashid, A. 2001. Nitrogen uptake and dry matter production by tomato plants
under salt stress. Pakistan Journal of Biological Sciences, 4(4): 397-399.

Ashraf, M., and Ali, Q. 2008. Relative membrane permeability and activities of some antioxidant
enzymes as the key determinants of salt tolerance in canola (Brassica napus L.). Environmental
and Experimental Botany, 63(1): 266-273.


https://yujs.yu.ac.ir/jopp/article-1-64-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-29 ]

I\
Ay iliBe Jol g0 50 (69 G Sgliie Zgkaw s S )l 08, 1357 (S 9 oy Gl 1ol diw yy 9 (Sueb S

Ashraf, M., and Harris, P.J.C. 2005. Abiotic stresses: Plant resistance through breeding and
molecular approaches. Haworth Press, New York.

Ashraf, M., Bokhari, M.H., and Mehmood, S. 1989. Effect of four different salts on germination
and seedling growth of four Brassica species. Biologica, 35(2): 173-187.

Boem, F.H.G., Scheiner, J.D., and Lavado, R.S. 1994. Some effect of soil salinity on growth,
development and yield of rapeseed. Journal of Agronomy and Crop Science, 172(3): 182-187.

Booth, W.A., and Beardall, J. 1991. Effects of salinity on inorganic carbon utilization and carbonic
anhydrase activity in the halotolerant algae Dunaliella salina (Chlorophyta). Phycologia, 30(2):
220-225.

Chartzoulakis, K.S., Therios, I.LN., and Misopolinose, N.D. 1995. Growth, ion content and
photosynthetic performance of salt stressed kiwifruit plants. Irrigation Science, 16(1): 23-28.

Francois, L.E. 1994. Growth, seed yield, and oil content of canola grown under saline conditions.
Agronomy Journal, 86(2): 233-237.

Francois, L.E. 1996. Salinity Effects on four sunflower hybrids. Agronomy Journal, 88(2): 215-219

Hamada, A.M., and EL-Enany, A.E. 1994. Effect of NaCl salinity on growth, pigment and mineral
element contents, and gas exchange of broad bean and pea plants. Biologia Plantarum, 36(1):
75- 81.

Khosravaninejad, F., Heydari, R., and Farboodnia, T. 2009. Growth and inorganic solute
accumulation of two varieties in salinity. Pakistan Journal of Biological Sciences, 12: 168-172.

Kingsbury, R.W., Epstein, E., and Pearcy, R.-W. 1984. Physiological responses to salinity in
selected lines of wheat. Plant Physiology, 74(2): 417-423.

Maas, E.V., and Poss, J.A. 1989a. Salt sensitivity of cowpea at various growth stages. Irrigation
Science, 10(4): 313-320.

Maas, E.V., and Poss, J.A. 1989b. Salt sensitivity of wheat at various growth stages. Irrigation
Science, 10(1): 29-40

Maas, E.V., Hoffman, G.J., Chaba, G.D., Poss, J.A., and Shannon, M.C. 1983. Salt sensitivity of
corn at various growth stages. Irrigation Science, 4(1): 45-57.

Maas, E.V., Poss, J.A., and Hoffman, G.J. 1986. Salinity sensitivity of sorghum at three growth
stages. Irrigation Science, 7(1): 1-11.

Munns, R., and Tester, M. 2008. Mechanisms of salinity tolerance. Annual Review of Plant
Biology, 59: 651-81.

Ommen, O.E., Donnelly, A., Vanhoutvin, S., Vanoijen, M., and Manderscheid, R. 1999.
Chlorophyll content of spring wheat flag leaves grown under elevated CO, concentrations and
other environmental stresses with the ‘ESPACE-whaet™ project. European Journal of
Agronomy, 10(3): 197-203.

Pirasteh-Anosheh, H., Kazemeini, S.A., and Emam, Y. 2014a. The differences in response of Vigna
sinensis and Phaseolus vulgaris to varied salt stress levels. Walia Journal, 30: 95-101.

Pirasteh-Anosheh, H., Ranjbar, G.H., Emam, Y., and Ashraf, M. 2014b. Salicylic acid-induced
recovery ability in salt-stressed Hordeum vulgare plants. Turkish Journal of Botany, 38: 112-
121.

Pirasteh-Anosheh, H., Sadeghi, H., and Emam, Y. 2011. Chemical priming with urea and KNO;
enhances maize hybrids (Zea mays L.) seed viability under abiotic stress. Journal of Crop
Science and Biotechnology, 14(4): 289 - 295.

SAS. 1990. SAS Guide for users, version 6, SAS Institute. North Carolina.


https://yujs.yu.ac.ir/jopp/article-1-64-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-29 ]

%
AP Glowo) 9 3wl /90 o5l /90 Jluw [ (S LS adgi & i

Shiyab, S. 2011. Effects of NaCl application to hydroponic nutrient solution on macro and micro
elements and protein content of hot pepper (Capsicum annuum L.). Journal of Food, Agriculture
and Environment, 9(2): 350-356.

Xue, Z.Y., Zhi, D.Y., Xue, G.P., Zhang, H., Zhao, Y.X., and Xia, G.M. 2004. Enhanced salt
tolerance of transgenic wheat (Triticum aestivum L.) expressing a vacuolar Na*/H" antiporter
gene with improved yields in saline soils in the field and a reduced level of leaf Na*. Plant
Science, 167(4): 849-859.


https://yujs.yu.ac.ir/jopp/article-1-64-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-04-29 ]

58
Journal of Qil Plants Production, Vol: 2(2), 2016

Ionic and growth response of rapeseed Sarigol cv. to varied level of salt
stress at different growth stages

Seyed Abdolreza Kazemeini" ", Hadi Pirasteh-Anosheh®

! Associate Professor, Department of Crop Production and Plant Breeding, College of Agriculture,
Shiraz University, Shiraz, Iran
2 Assistant Professor, National Salinity Research Center, Iran
“Corresponding author E-mail address: kazemeini22 @ gmail.com

Received: 01.12.2015 Accepted: 31.01.2016
Abstract

Most crops are sensitive to salt stress, however, this sensitivity was differ in different growth
stages. In current research, the effect of varied salt stress levels (0.4, 4, 7 and 10 dS m™) in different
growth stages (5 leaf, stem elongation and flowering) was examined on morpho-physiological, and
content of sodium and potassium in rape seed Sarigol cultivar in a controlled experiment based on a
completely randomized design with three replications at College of Agriculture, Shiraz University
in 2014. Salt stressed plants had the lowest amount of plant height (27%), leaf number (30%), leaf
area (31%), shoot (45%) and root dry weight (40%) and shoot (47%), and root K* concentrations
(54%) and had the greatest amount of chlorophyll content index (20%) and shoot (5 flod) and root
Na* (1.8 flod) concentrations; which this change was intensified by increasing in salinity level. Salt
stress changed sodium distribution, so that in saline conditions shoot/root Na" was significantly
more than non-saline conditions. With the delay in stress applying, the negative effect of salinity
was reduced; 10 dS m™ salinity at 5 leaves and flowering were respectively associated with 78.8
and 30.2 percent reductions in shoot dry weight and with 68.6 and 26.7 percent reduction in root
dry weight, compared to control. Although salt stress at 5 leaves had more and at flowering had
less impact; however, increasing in stress level in all three stages intensified negative effects of
salinity. If the current results were confirmed in complementary and long term researches, rape
seed could be irrigated with relative saline water at late of the growing season under limited fresh
water regions.
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