Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

VWA 19l oylods [pgm Jlw [yl ! jdo gbd gud g}y adoxo

dw F)dilgs Oluogas p (69) Olgw b Kooy gounl § Sunsl g youd j5b oy p
o3l oI35 o8,

" 695305 wyd S oldlbgl (eemo M (g L ol ponds

Olon L oy olSails 155,558 oSl g5l (BLS (S35 5,25 syl
e L egs o2l «(53,5LaS 0aSsls sl 09,5 Jobiul T
T S50t a5 Ghigel sliiod ool ) 5 Jlob and 5 Dol Sl dnnse’
sh.nazari92@basu.ac.ir : Jsiuws odim g Suig xSl Cans”

OYAF AN sy 2,5 PRV YNY sl o 20 ,b)

PR
% yokiods .Cowl azxalS )l il g (Jiailex dgmte 50 F¥ae Hlaw s gy 5l (SO Hd Soaely
Sl b iale)l 135 )iy Jiailes b S ig p Somosl s soml 5 a1 9)0u b ko (1 it
Jol swlesl ol plxil z,5 asly oSl of31 olidls iy g gl rellivlosl o IFAY Jlw o
Tobw 50 a5 39 Jgome OF 31 S0t b (adMb g a5 () 1305 03, auw slo sy Kooyl g,0un
Ol guo cdale i S 08y duw ol g0 i loT o plaxil 6 ST el YF g Vo NF e 8 ¥ o Jiloj
(gz.ch ‘A 9 ‘f c\‘ 69 4‘) Gb.na &)é &w"ﬁ 0)90 J’b 9 ().’L'QJ )~> fﬂ;f 5‘ 6‘/f c‘/‘ v/“’& c‘) ‘55)
3,5 518wy 9590 5155 5k b g (Holai SlS i IB 50 iyl & jysea slulojl 9 04
30 (Pi4lgm duo 38 (9 yidi a5 1o (ylid Swos I 39 0up Loy e 9 o8y Sl 1 uSleo dunn Lo g LS
A o live el Ve p.gJ).g’”-\,g.b 39 oy Ao 9 b A4 L i A Ao 9 plé))‘ ﬁ‘sglfi pé) dw g
Vo malygyoud 50 andb o8, 4 boswo Jiailer o (9 pie o Fi4iler Co g b bl 5o udaren
S 30 FIOF g 1e0+/B0 b ad i 4y dns Ji9 ol gy s Job aslh gyl 09 el
oloy Waw g 69y Wlilgw Clalé B, Jlite Ol .ab cadlice mlpgied ke aaw yo U
e ¥l Gisady Fig rdlh g azddle LS (439 3R (owyy Oyg0 Sl AdlS p Souos ]y gous!
o[+ BY /N b azdBlu SCiS (39 oyt &5 10 LS ailf s Jolie Ol i1 puSleo s Lo g b il
5 ol ¥D cdile )3 audb g pldy; (5T Pl 1 4o a5 4 yds s (39 LaS LD yimon g 0,5 /400 g
31d yLis axdllae (! 31 ool Cawd 4 Zuli o eudlie el Vo loj e 40 9 59y Wldlgw yid o

D9 o0 135 335 0,5 )15 Sgus g0 (59 Sllguo b maly 9 Sones] gy
Az aBle SUUS ()9 ) Ay (39 Ll «(J)ailga Ck pw ¢ Jidilga W o 1 guals (slrojly

557 2 Ol e (189, Al lalS s ) (ad99) dodlo

o Saadl (VWA () SKan 5 gob] o) ol e 5 S ils ég; do s FF L F LIl
Ol Ofsy el 4y bgiye 5588 p0 LIS adg 9 cuts gl Gl Lo mhaw o a5 cul ol lals
‘)Lg))al @‘..\.c é».».& (o9 SMe )‘ o as Ml)GA Yl dw.:) u‘)....o u.:).,_m...: )‘ 9 IRNIORAY Q‘éﬁ)

L (YA (ohlSen 5 )8 wibise lapludl (sl

1 .
Brassica napus L.


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

w3419 Sluoguas (69 Slguw b Kooy |y gouwl § Soos |y 950 Jil oy (1) S0 g (5,100

Al als s ) S a5
4.:[; <5L°° u,....mlf );\g t_iu.o.:‘)) Lng(_g..\.;.no}..q
Sl (YO o Kan 5 | i) ol jails>
5 Selpgee ls Sl Glasss,
Gk 5l A asbise bayds cals 5l i (sjlweslel
ol Joily b ladsle jo la)de (aille>
ollh s iz olend oo yl> ol
9 et ladss (59, Sy (Jyile (JySE
Gy Y e SpSe Syge opd
5hoolanl g 5 @B T L e,k «Kiasl g 000
g8 ol &5 Wsdioe slor alrerd odle &S
ol i i g oog o3l 5 ook Jlms Siaaly
wiwd Ol bl o loyds a5 Sley Gae 3,k
9y 2 (VWY (hlSes 5 (c0inld) 980 J 505
WlS £98 A Ay g Conl s g D8 LG sl
;i..,_.o.)‘).: J.ALC u‘;un 9 cdale ‘OLS dw.:) d.l.>)A
OYA oo Sa 5 235 ,31) 8l alises (5 108 50
Sipaslyy a5 el o] 51 (Sl il slo s, iE

5 ialex SeSG g e oy alidl sl
30,5 5o 3t 9 1515 o ST ey (sla &y (oS s
Yeof o)an o LIS AYAY ) Ken g Slals)
FARR R S COM IOV SR SN T SV PO 9
Siaslp a5 03,5 5,055 (VAF) oS 5 ' pS
Verg)er slackile 5 65, Slilgul IS sla)d
g Sy il Ca el an Soe 4 pBlog
A . . ] & " R "

9 B9 ogdise wald Yl luns Jiuilexr ey
(V239) 51 Kan 5 Tsbl 51 Ji&5 4 (Y- +0) ol SKon
iy A gaw, FY g YA ol cas sy ¢/00
slyd o Gl Cese 5 Gl sope
208 sals s & cwws Echinacea purourea

laple; 5ol gy b 0T ldlbgl 5 e

3 Afzal
* Fabunmi
3 Aboutalebian
% Laware and Raskar
" Begum
8
Farooq
? Babaeva

o Shex sbases) 4 5s8S 098l Sl 4 4y
S350 180 055 o el Sl 3ok 51 o ol
losts, 3 3 S 4 S Bas b i
olS coiS Ll (e 4o 5 009 IS BB e (SThe>
2 Sy el olS Sy lsreds gy gl o IS
Jile) 25 oo )13 45T 8,50 ol 2lsm 5 o Ll
5o S cnS dnwgy asliyn Jdo 4 (VWAA (893
=hy oS cnl 2Ll ) plagis (285 )18 5 jsaS
o olrba ()3 Jie alinl Y game b ool o
gl oo CulS ol Aol gloj atals Iz LAl
Sl 1y o Slae g il (S glalins i
Jpams ol cdls uds @olamil il (s a5 amo
sS4 5,58 s (VYAA (B 5 JBle) s
0dd e B @, 5 slodl el )b 51 50
ol h kS 0)es (b o al) Gl SI Ces
0 by o Lt el baaigy oS a3, g codls aalyso
G5B 51699)) d9doe )95 (nl by ae)ke
adyl ady e o ciS 0 K0 sew 5l L(VWAQ
b el g (ooulS Jolpe 0,95 0 il g 009 S olS
@ o Jad ksl o dgdiee o)l 09y beS
Syl a0 L laddle a5 0,90 ol azlge Jodo
U559 03,90 0,0 g S8l o Lazme YL
Bad C8l 4y pmie bl g oad dils ol 0,90
Lol ol 5o (Fe o0 o¥gd g G ,0l) 09 o o Shos
30 a8 obcasgiom g o,Sles 1 Hike Julge bl
Ailgi co o)l 0929 olLS pl jo YL o Slee L alail,
3k e aly 50 0 Gl ez 50 65350 el
N3 b e 1) 588 3 IS 0 oS else 51 S
O e pae ol gda 5 il pae wes
Bl e as 50 50 ol l slayd gllas
S Wlgee s Sy ST 1 solil
Gl Sl 3B S lse ol ) e slashy,
Lolys 53 IS (e f ollSen 5 L) L ciS
B oloy cals alSim o iy il e selol
Lok Sl w0 ol Qi Byo |; g2y

9 $i0lgr S Sy o (JBlax 4 o ool a8

! Ashraf and Foolad
2 Kaya


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

g

VWA 19l oylods [pgm Jlw [yl ! jdo gbd gud g}y adoxo

Sisoalpgonl 3 Sislpgyoue 4 181y 0 25
ac)ie y0 cdls Glp b e pbilid o

g, g olge
9 Samlngyes Sl ey n ke
8 aw sloazals 5 )0 Sialsr p Sivel yse!
S aldass JKaolesl jo alflas olel g0 1518
2 7Sty bl oljT sKiils (55,5laS saSisls
Sygots Glalojl 5o e s S pldl AYAY L
IS5 ez by olas Sl g5k B 5o g
lo)5iSl s Galojl jo aiid)S 1B ) 000
5 5T by IS ) el iglesl onds Jlac!
ghe cde 3 Solpgne ol Sae 5 (06
ool s el YE g Yo OF Oe Y i el
o 1Y (S pstl colan) Jgeme o o slayds
Jlosl lalos 5o Gralesl 55 05 (e eion
5 5T Ay LIS 5l sl 5 sl e
o) g9y Sl clale gl opgs j5iS1E (pld)5
o 5551 5 (2 1o a5 F g ) wo/E /) o/-TD
s VY O F an) mhue w2y 0 Sl by S
Syse ol oy gla Sis b ablo(eels VA
29 JWb 4 g el Dliion dho Sl 45T 0
Slycwl oaua 3 @IV Jgao o ead s z,5
ssbar o)k e 5 Bgyl 4l sl talesl el
Jdobe b loyd jehate ol diial ggdeas S
weaeds 4l Ve Sy do o Voo <o lSg0e
dn 050938 g phaie OT L L iz o 51 e
ok ) byl Semlng e ol Sae plesl
S Sz dny g Wb gt Jhie Ol L g gl
BUl Glos 5 il oo o el VY Cow @ (o
adgl Oliae 0 lagl Cugh, oS (5 bty chinds (5l
sald plgiear onis lesd ;0 5l gy onl 50 e
sd b ol gyl Gubesl cpl jo ol solaul
Glize Slogas  (ow)n Cux el 1
Joyel Cap s (60 ool ol colatul Siails>
5 ol 4t MalS wo,0 O i o S gen Jolowe b
aryd WV los boogl )0 (oesetengll hisd S5

Sloy aold b el YF U Y) Sl g0 calize
Lbocelo Ve 9 8) gg) Oldgw 0,5 9 (Cels ¥
oSy IS Gialsr Sleogas n (@l glackle
U F e Sl pgyann a5 ails bl F-) Yolo
Sialez e g oy Suke U‘J.AJSL) el Ve
3l e &5 ails ol o] cpioad Cuilo
P S A gy g celo Ve 5 P olajles
s ssalin i 3 a8 10 g /YO glacdale
Glise gl gp b (V) Ny 5
(«5’..[57 0y IS Siailez oy Kl ngyane
30 Sdlex deye VL as sl bl
Al odalin Celw A o F Sl g 0

Sl e eSSy T el s il
IS aads apog alb,l @il o Slae Jouilyy Jlasl
S pd) g9 bl S ad sl adhie a0
93 A Ay eod bl 5l U jehay I il oo oYL
2O SR (SIS Tals; 5 oyl o
35 aliee; ab) i b pll e 5 Joine slaeld]
SiS o)lep wby i b Byl wogbope g 05 (slap il
5928 ol Lae adll o3, Jle plyiear ipd oo
w8y ol aibee albiasy aby s sl g L]
Gl & ples 5 (Sanlss @ pglie oy 4y Joia
5 auilp ,5iS o8 opl Lade (T o8, ool cals
G5k o, ol aibee alinsy wby s lyle
Dyl Wl o Slae fily b gblie 25T )0 Co5 )l
GOl ey bawgie adsl @ 0l Il ol 8
2500 05 sl b3 p Juine 3blis 3 0 ,Sos

N game b gl o Baas 5 aSiyl 4 azg b
Sl oSl cials jlalbay 0,8 oo )8 sl
Sl iz 05 oo plodl 0ol angs Sloy asls
ol s, 2 5 hond Sl b el S
208 Jyazs 539l (B 5 s il 4 e
2 Sl g ye Byl b5l Soa b g cnl I

! Torabi and Rabii
. . . “ wy & - \
Sy 4t 5 Il g I 45,5, Sl
Wil e S, slaals

* Spring type
* Winter type


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

Y

w3419 Sluoguas (69 Slguw b Kooy |y gouwl § Soos |y 950 Jil oy (1) S0 g (5,100

Foakyly sl eolatul b aS Sialex pley Sk
(029F (L g (Jg0) 0l dle
¢ aba,
¥ Dn
iz i i = ——
M el oloy 5l et asle slajg, slass :D
395 D 50 edjdilem (sla,ds Sloas
olejl e ol SBESs oy slaosls
B gy 5l eolatwl b wlyg o e zolaw
SSe bl jo a5 sladllas jo aiad Jos Tu‘,jgﬁm
3 olgiee 5L G bl oley bl Gl e pite
S OYAA (6 porn) 0,5 ool K& s ol
4325 3,50 MSTAT-C 5 SAS Jj8la 5 5l solicil L
O3 (9031 b logyeSileo dumlio 5 ai8)S 18 (g Ll
Al bl asyo ) s mhaw o

Sl b Ty p Sl gy 5

9 axddy; g azadle SiS )y 52 4 o) S
Slao goled jo ojailer SHeS oo e
oo (V0 Joux) o bgae g9y
s 4 Samlpgyae log Do g o, Senn
2 Odlsr (SHES ca o s azats, SES )
(Y J9o2) 090 )lo gxe v o Vb (8 Slas oIS

Oley e g 08, hlite Sl aglic mbs
oy plis ey Loy goo,s p Siaaslngyiee
o calllae 5550 08, dipp 0 Sial gy a5
J9uz) 35 slml sposlhe cundy wall Jlos @
Slsn b (YY) e 5 ladlegl (Y
LIS 03, 4w Giailsr Sluogas 5 Sialpng s
oke RGS 003 5 Hayola 401 Hayola 308)
Aoy Gl can Salpgyae a5 aib
o Cod oy D50 o8, A 2 )0 Jialex

2 .
Inverse trasnformation

5 LI wal ools Oyl > el ¥ o 4 ol 5 le
sas YO olawd (oo yu 0 9,0 (Veoof (o, Sen
ciS Plo X g, addlae 590 jles o 5l 4
b ablol Jhie Ol jd e 0 oyl a4 g eaus S
Jo 5o Sz iy by Of Gl b Sialsz anl b
S laybsle 5l azady, £oy> by g9pd el
55 @55 oobol il ogee JolS wlas S 181
A 5o esjailex )0 jlre ploreds azads) (5 e
OTAY ) Kan 5 ollalu) 0 azb 8
celo Y¥ o g 51 e 5y, Sl Giallsr oo
2 Pleeys Sl e Gmlesl s alnl LSy
595 50 <85 plxl ol F il a0 Ve B YA sleo
5 azals 5 azady; Jsob (nleil plxl 5l ax eeo
Voo lrosls dawgie jleslatl L lagl Sis 59
b ly Glaloj] gl 0w Sl azals
b garlh (ialyr seye g S s slagasls
o azalS 4 Sig el g axelS 4

‘o.bl)uu)..u 9 6&9}) KWW oolazw! f 9 A Ja_»‘j)

(YYAD
n;
Sl oy = D () b,
nd,
yils> M)Q:Zﬂxloo (¥ akl,
N

azalS Jsb eSiloo =)0 iy Jsb (a3ls (F ala
Vool g3alex oy x (e i)
S 39 el =)dy a4ty Sy a3 (F aka,
$30lsz w2y x (p)5) azals

59, Al epll (o )leds 5o o0jaily> sla,d slaws mi
odds S sl iy oo N g pll o,leds )0 00jals>
|

O0lsr (SIS oy dale Co Grizen
(VA0F S SL g Jo) ol esliiul & alal,

(O adal,

¥n
NIMGT — t2) x n)

& oo )|J.M) t 59, 40 co)'d..'»‘j? Lglm)g.; slasws m

ey sl s =

MGT ccisls 51w slog, olass (e

' Bewley and Black


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

\al

VWA [ gl oyloss [ pgun JLw [yl jdo sl sidg s alxo

(7S % g JUp Sligiss duawie Sledbl wlul ) Gaios ol 4o dalllas 3,50 a6, Slasie —Y Jguo

QLS 3 () 0 Shes bawgie (Saem) 098 ()5) 4ils )58 039

w o SladlesSes olalasgs e e o0l

\iid DR YIvY
fAY o YIYA
A QRS \iid

ol Byt \YYVE oW Al
ol Syt \YA- adly o ot
o5l Rygeee ypoe VWAY ol ey

oo 4zl ol s ssols las (g lo ime IS el
Siratlyigyied cilize HBLS 3 o8 caul ol col
|, azady, Jsb g 45 il e gt a> ol ls
aibiwl s> 5l i b %S slaeygs Job 5 ditsu Sgn
3 Gt i sl ails Sailasl g e Sl wiles e
=i g Free o 53,55 o8 4 o ol 0>
Jsb el o ol Jlis & a5 305 0 50 (9,0
4 b 08 T S) 05,5 e azaile g azady,
58 o Sl g 008 090 Jobo AalS vy o0 LS
Selple sloanlp o 15,0 Glamyl colld og
Ol ails ploj o (Sl e SIS 51 (S il
g 5 A ol caw S a0 b 50g) dails a5 1> ol
2 alies (pl a8 h o sllae At 4 ol pas
5 Mplee I el Sage sl Siolpgiae
OYAY _padl Slss,

Sidlez pgo ao o Ol Ciz b layd oSl o
slp ool oolel 5 Jsho i plonil) 025 o (b 1,
2 Smlpgyee 51w a5 Slej g (Axass, b
al> o 00 5‘“‘“‘)’ sl ‘J"J‘jns‘ BUCISS RIS
oley Doy 1y Giailez pasal>ye 5 (ol Liz) sl
Nl oo (Sialez pom al o 9)ls 5 05,5 (b (5 50lsS
OYA LS o (o0,SL0)

* Singh

Sbl 5 (YA hes 5 olas)l ooljogesrs
ISUIPRR VSRS 0] [ IUVOWING SU0N] JEPIR W SRRV
izmed anl s 3l Sldl cla,d o Sjalex
SESle 5 0, Sles il malp slr,dy po aS auzils )l
Curdg o walh e, bawslis o Gbl..: sl
dw o 0 (Siaile= dop (p s bl oo (5 Foglhe
Ao 520 A% Lawsy aadl o 66,5 (T o,
(Y Jgoz) ol saslice’Celn Vol g o 0 asy
b 251y it (Sialsz Ce o b BLS) 50 (rizmen
Sgr el Vol g yane 1o andll o8, 4 by pe - /AT
saSa s slam sl sladdld maldl 4 ol e
CJB o s 650 5L las Sal58 el T asile
DNA ¢4 RNA oo wlpl ATP jlade il
o s oS sime o, Shas sl b cpee 5o 5 olows iulsdl
Siasl gy (Voo ¥ oo Sad o S5l) ol o
P e Silsz de)s g ey Sl b
alols 53,5 olisS b 59 o plonl o sl a8 Lyl
DBl o Srie ae)he 50 azmalS LRl 5 Siale (e
oley ey o) Jlie SE IS,
oS ol plis azadle g azady, Jsb p Saulng,oee
Vo b mlpgyee loy Soe Gl L o) 4w e s
Sdgxo Ng) o)lyen azalle g azals, Job celo
O g 05,3 Ll e 40 0Bl jzalS aadlse
Agropyron  oLS o a5 szsls bl (\WWAA)
el VYW-VA als o Kl g aue elongatum

Veog P Glajled b aS og azaty ) Job o yiian @l

! Shivankar


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

¥¥

s 38lg2 Sleoguas y1 59y Ol ga b Kooy yy ol 9 Sicseslyy9 )0 1l oy 2 10500 9 (5,150

Sl pgyied jlod Cod LIS o)) slazals g ,ds Jiailsr slo Sy (Olu e (nSile) (uib)ly 4525 =V Joua

e el » » 039 a3

SIS e s b orls Seso o Job Job L 2oy R o

T azadle T el e, gwle ogwle o0 T8

O35%ls> P )

RV R VAV S VR VS SRS SN A S A /7 AL VY-SRIV Y ARV S Y o5,

RYZNRY /NS 0/ 0 & £972 SRS CRA VAR VIS e 4 VA o ARN-YNLN StV R ASS | o 4 /AL WS JRNNE SOV NPT

RS ARSREERYAVY 2 § SN 7/ SASNRYRRRR ] SOl 70 A R VA'a USRS VES dNNNEYES 1 \WWE Y e
Syl gy000

ofeve AT ArvavY e VooefeeFA \IY VY “le¥Y Ta/fy £y Uas

YEI0A Vo[- Y-IA Y/ YVIVA AVIFY XYY U\ f AI¥ - S

(dwo,0)

IS @l ol (SKpazsS byl azasy, Sis
L oVl (Saon azaty, Sas i 5 cal
Oeed 3 (A Jgaz) o)l r=-18Y*%) EJTHIC S
S Sl ey g cepn I8 0l 51 L,
g adoy Job Ll cge Jolu ol 2l G b
slaydy o dzaty, S oy w0 ol JWs @
(Vo0 GlyRan 5 39,8) b il 81 (K baxS

Siaslpgyoen Jlas ols las uilslg 40528 Jgoz
S 0o 0 0 ey ojailem (B3 eSS oy g
&S ol ol Wi Sl auslia @l (Y Jgoz) o
Do 5 Goi S A Gl (SEIES e e i
A comlive p.l‘).)SJM el VY 9 \e. C’,‘LQULQ)
Sl bl s 5l 55 byles ple G uimes
AV US8) ais odsline (g lo Sxe

Si G35 a8 ol iS5l anlie Jgazr mls
Cod il G 0500 plB)| )0 dzdiy ) 4 Cowd azadls
A (Y Jgaz) e85 18 Slpg,ae )-‘-'l‘
byl o azails 5 azady, Job Ll o)
el Ll Sl b s 4 mlpg,ane
v . & . & .- F
5 Ll bwgi a5 a8l i Jolw o)lps 558
el oas anl 55 (Ve 1) o), Kan

3 Basra

il oo 1Y 570 zolaw 10 (gyl8 e (gylo re pos o A T

# NS

adlb gipl )5 ( ST RB,1 jo axain, Job (i
Slawdigo e sl YIAY o MY OVVYY L sy
Joo ml b ol ssalive celw V0 Ssul gy

o3l azady; Job o b (S (M)

@=-/10Y") Sialy> Caegw g =+/FF) Sjails>
F)) oLKen o \Gl e e 5 0, 342y
sloadlie b azasn, Job Gl om wo)S ()18
Srad w2l gy bl Ll 0 Sl e pw g a0
0 b azady; Jsb (nyeS uizmed )10 0e>g Jude
(Y Jgaz) vl Caws 4y vl [l 10 o8, 4w yo

ol 51 aS ol i by w3 Jsar b
S s 2 S Sl Saelngynee loy e
S Gy &S gk (V Jeuax) clls azaly,
L oS 05 S mingyiee adsl slaple; jo azasy,
G Jsb celu VF a4 wlpgoe ol Gae ol
ol G131 L Toazmae 5 sy s 095 ke 0 e
Sor By, oylgen celw V¥ Gl i a4 Gl S
O JSS) csls

Sl Do a5 wis,S 35 55 (034 Tl il
039 89y 2 1y e DIP Sl gy jlend ceslial

"Li
% Penalosa and Eira


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

o

VWA [ gl oyloss [ pgun JLw [yl jdo sl sidg s alxo

(=1

& =2 &
F - -

e
9

O -1}9:._\- J._>|9,_i_: gy

=]

awalsy 2 6 10 14 20 24

(eel) Sas! gy ey o

il SFES pd il ngyaee ooy e HI - KD

5 Az adny SUld 0
g

0.001 1 ab

00075 |

sl 2 6 10 14 20 24

ol el ..i.iﬁ'luj g e Do

Ay ) Sl 45y p Siel pgyana ol Sae Sl =Y IS

Aibce SIS ae3l bl s (6 )lo cire BB pue saims GlaS LS, By i

SLSe gy @ 08y aw 2 0 Sl by S
o 5l malsyee 050 Jsb [l L aSs sbay wiog
aS 55 bl oo Xy, o)lsenr el Vo 4 dals
ol & 39 Sugmine NelS GUT 3, 50 2ldl
O oreb o 88, ol ae cdb gl ol
OB s Sl g yae all so sl yyg 0
@ mlngies 098 Job (ll b (Jy ol a3 ls o
dw y2 0 azalS e (Job (el celo Vel A
AYAY) o)Ken g aily 3 .cusls 2ol &g, 0)lgen 03,
el Vo Samlpg,ap 0 aSTws,S )5S s
s a Tamy h an b asls o
1000100 5T 08, s i Job asls cp i
VB ol yien b S b oanlie cuel Vo Lt o
Sl 4 axg b axd S5 gkl 0y S o y0 el
bbb 5 cote (San )d &y Jsb 230
M) Jgor (S58lez 2oyd 5 azadle Job azads, Job
VL (1) Jgaz 50 sael caws 4 bl gk g o)l
VAIFA g VWYY Lol azadle g azaty; Job
Celo Ve mlpge jles 53 5T 3, 0 e ile

3 Raphanus sativus L.

5 VA ARV L azaile a5 oyl

5o Al 5 a5 (BT al)l s Cs 5 a5 /e VF
CppaS g del Caws 4 el Vo mlng ae le) S
(¥ Jgoz) og vals jles @ bgje o8, aw ;o 50
9 i slomlngaee jo a5 ol s @l (izmes
eils ol sine Lol azasly Jsb celu Vo 5l yaS
S ialidl Sl s azddle Jeb als Lo (Y Jgux)
Jos 03,65 et Oldier b mlngrae lagls;
pos a mlngnee Oloy Soe a5 0y el
'S o8 Gl Sialer g slapil slacallad
Lo (YYAD) ooljcs i g (g092 (Yo VY ),Kan o
Lulyl 50 (925 5 OB ,5 coliile)S) s> o) dws (o)
oloy Sae Sill b oaS amsls bl ead JyuS
axaile g azaty; Job el Vo b Siesalng e
ol el 10 Ul s s ial3dl b Jg cels il
sdel Cws @ @l wlal 5 .l alS Covgas ¢
S Sabay azalS a4 Job atls (7) Jgozr o
S50 )] ,o aS (g 5bar (285 18 Sal g e )-'-'L’
Coto Sl g (F01) oLSes 5 Vsl dlles
ooFs 0N A Job a3l 65y Seelng e
GRlB L Sh e Job atlh Gl e S e LA

' Peng
2 Artola


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

s 38lg2 Sleoguas y1 59y Ol ga b Kooy yygous! 9 Sicseslyy9 )0 1l oy 2 10500 9 (5550

A2

1S Galez sl Shy » Sl pgyies ploy S g o8, blite 1Y Jouor

]

s oals sk eslo SS9 azadls Jsb azdia, Job o Q2 53 Sizoulpgyded .
JRepwes JROEWE () azadls (oly) (el @u?. sl (el ~
Gay o »)
-IYog \$0/sADi -+ -bYC YIvEf Y/-vh - /fosab v-d-h RVSK?
vcde #YYIvsbed -1+ Y¥VYb ANFb fI/yvefg -/6Y$ab AMbced Y
Y/ved #fa/s\b-e -[+Y¥ab v/vybed o/ffdef -[606¥ab Adabe 5
flosa Ve0-/00a -[-Asa \-/faa VV/YVa -/Yfoab 1da Ve Yy
Y/ove A$fIvaab -1+Y0d3b AIYAb Al-$b -/on\ab qya V¥
Vv/Adef £fV/#ab-e -/+¥Y\Yb Y/oYbe avodef -/fAAab Aobed Y.
V/Avdef of-/avd-g -1+¥YVYb £IAYb-e a/vadef -/fYyab vvc-f Yf
-IYYg V#£1Y Vhi -/ ¥fC visvE V/aAh - IYEYb £Ye-h sl
v/stdef fY¥f/vyd-h -/++¥b aIve o/-vdef -/fYAab Mbcd Y
Y/vyed ofV/FYC-g -/-0Ab a/aoacde #/YYbed -/fAdab q-ab 4
f/Yva v$1be -/-YAa Y/ab AIYb -/YY1ab 1bab Ve NEPS
Y/vacd OFY/AAC-g -1+Y$b v/¥\be oaye-f - /fsvab vfe-f i
V/Yfdef YaA¥Ye-i -[+YOFb o/vyede fiodef -/fyyab #Ad-h Y.
VIAYe-f YVy/vof-i -/-04b o/¥Yde fivodef -/f#Yab v-d-h ve
-IYYg VFY/VFL -+ -bYC v/anf Y/oYgh -/¥aYb #fe-h RVSK?
v/Aac-f f1+/¥1d-h -1-Y$Yb oNscde £\ ffg -|6V¥ab vyd-h Y
visodef veviaf-i -14Y55b o/Aocde /- 5fg -/6vaab #ve-h 5
Y/08b £VF/afb-f -/-Y¥¥b v/dabe Y/AYbe -IAYaa A-bed Ve b
yv/sadef fY-/ovd-h -1+Y#Yb £IVfb-e #/YAbed -Jbgvab #ve-h 1A
VIS Y\A/fVghi -1+YYsb a/afcde flovefg -/oYyab ovgh Y-
Vysef YYA/-vghi -1-¥Y\b 8IvAcde v/avfgh -/fYAab oOAfgh Yf

5,105 0,0 B s 10 Sl (yge3T bl 1 (gl e BN ciiwn S pibie By o JBlas sl a5 ygie ya 0 sla Sl

iy a FIVY 5 108 L L& 4t Jjs paslis wglhae
sanlie el Vo wlpg,oun ,0 a5 o ST A5, o
cde (¥ Jgaz) ab 5 15 g bl 05,8 Sy 0 aS wl

A (Si9 atle e =i 90 Gli8l 4 bgre 5 ]
So,0 g (azdile g azadiy, Job) azelsS Job o )d

ol 5o adlior Simalpgyned mhw ool jo (Sialse

o kel YL 09,5 50 jles cnl a5 Codl o

A b asll VL 08 )8 e jles ple
50 50 PAFAY 5 VRV L a5 play5 sl o
ol oS (V) Jgaz) og Cele Ve wlngyaes
Sy o8y dw yo dall jled a4 by 35 )0 A Job

rhw s cslin byl o gl gme S| aS


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

v

VWA [ gl oyloss [ pgun JLw [yl jdo sl sidg s alxo

ol Sl ol IS bty B J3az) 28,5 3 s el
YD 5l sy olilgw clile il b a8 ool b
Silsz Ly g ao)d 08, dw 2 )0 i e S Y e
Seals s (VoY) oLKe g Vg5, cdl ials
WYL slakle o Sl Cepw g as)e
ol e Gkl e Sl @ 1) S gl
3 Ylisz.l%ls abayly ol o w00l Gl iz y0 e
Y glacdale o as aals bl 58 (Vo0 )) o, K
5 03,5 Jos 55 Jols ln gle o g wolS 5
ST Qi mle ilan s pedalie 18 L
)“ S9) uLnJ}M: LSYL’ LsLbu.}alc .aa)fsa )..).g .]ang.:
g Grals ol Jlis 4 5 ol slaJISGal, (ral3l 524
ATP jos 2al5 rizmes 5 MewS'5,5 RUBP 350
03 LQA.J )‘ le‘..\.c Q‘}o JLD.U‘ 9 u] s.J\.\:> Mls A_A.cl)
Sidlyz S g ao)d S & e Sl o oS
alin s (0090 oSen 5 awly) 30,5
Jsb » 69y Sllgw glackile 5 o) blite Jl (:Sls
flﬁbmps)mfmﬁolouuoausom)
B o by (ojluonlel a5 g shoayaszd S8 blice
5 75 0 pS N g YO slacale 3 adl g6l
69, Slgw Gl slachile| ol g LT o3,
Qald lowd 4y s 4o 90l Lo e ioli8l e
F 53 e polis S 695 paie (O Jgu2) w5
9 Jshe oy RlBl carge Jobo (Job o, Gl L
el Grizred ST 09 b g0 Al 5 4ty 0l ok
I sk olss (el cllill) g pdiblodl il
Lie 3 ATPue Syon oo 035 JW @b
L dobe 08, Ol b cnl 51 &S 35800 losdly
LS b, e bl cel g ools 15 L8t cou
55 (T e o sl (VAFF ol jails) 55 oo

* Tylkowska
3 Prasd
* Sunderland

39 ua}l...: as sy QL..J M’“ . Jgo= @L_, Ll
azady; Job b jlo e 5 Cutte (Suon azalS s

el e 5o YIOF L 5 andlb o8, )0 )0 as (G35
siles 5o pals Gl (n S ol ssalie mlng)ue
Gl b e sald jled 5o )d 4 (Jsb (e3Lo
Syt 50 Somilpgyde a5 C3F i g
Wl 1) Slodes 285 5 ace’ 59 5 Job slogasls
Nlgi oo 1S azal s capnd | il 4 dgi L a5 w5 e
5k S5 sl
s SRy » sy Cllgw b Saml gl Sl
& iale

sty pdy il aS ol plis o) 2 b5l Jol> s
Al g oojalez SHES oo g azaty, S (5
390 Mo (omyp 9y90 Slho aled 2 (59, Slilge
Flas ols plas (ibly 4528 @ls Geizmen (F Jga2)
S Az Ady) SES (g 55 4 5y Slge g o8, Jlie
391 L0 gme oy VN e 0wy 050 Olas alS
5 8 Bl Jl Sle amlis @l (F o)
doyd b &l gl Gl Sl gy, Slilse
TPV 5 00)0 A0 i A Gialsr ey g il
395 % 5% IR 5 0oy Y gIT 655 50 595 50 40
095 00 595 0% s VTP g so 0 AT 5 61555 o3, 0
@ sy Sldgw iy 0,5 VO cdile s 4
5 o, Ll a4 (0 Jguz) el cews
Sligw b ba,d g5lwesle] slales o il ey
Slmpl Gsloded cepw Gl Jds a0 )
U300 Slabigls U39 s Selle ol S S
Ll 5 (Vo) o) 5 'L ,>18) L5000 JSUI
adlas 350 08, 4w 2 0 Guizes L b Jsle
e T cble o 5 Sl ey g sy G yieS
05,5 s o dnli L b 45 o oaaline (g5, ligus

1 .
Fageria


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

A

s 38lg2 Sleoguas y1 59y Ol ga b Kooy yy ol 9 Sicseslyy9 )0 1l oy 2 10500 9 (5,150

Srddehi d olerd slo)lizle (lisls dex
U U = TS L LR I ISR
olas ol ialesl ol ooy yige ST o, yo Laulys
Gy Slilgus alize glacdile Lo cov pl5)) a5 ol
LS (55 Hebar aitudly valld les b avlis ;o
Gl Q Jgaz) wiisy s 1) azelS 4 Job
pasS o Gy, Oligw b axelS an Job alo
5 JBu)) el oal (SIS 8 K pdiie ey
clydy ;o 0388 o Les 5 lel 1930 L alal F
sl Gigly el gladslre booals iy
Colan o] asay g 0o eS la)dy slae 5 Jshwiygo
(SO ) BCSUR COR S SE RN PR VR B PSIE Jit ¢]
Wl oo 3 3090l (YoVe (LKen 5 SlialS
ol Js 4 g Gialr lie s Glp ey
wolbe mhe ail d an b el GalE
P VYAR BT 03, Glp G s Jeb asls
S A0 Jsaz) ob saslie s o a8 +[oY0 clal
5 azale Job jlosne Gl 4 oy 1) of cde
ol 52 08, ol FVL Gielez o yd Guizmen g azady
S Gugbh WS a2y o ) Eedee
2 ah (Job (2Pl o 5l dae g St (Ko
YU 55 (YYAD) ooljcas pis 98092 (A Jga) 5,ls 0424
) Soesly Jlesl Cobigz ) as (Job a3li (0

0l s Sy gtlS s § iy, Jsb il &

3 Rengel and Graham

* Yilmaz

> Electrical conductivity
% Ghassemi-Golezani

5 5y g Gilize glaclilé a1y &3 e gy
Soll jled 4 Comd azddle g azaly, Job il
Slge wizbl s (VAN o Kes 5 Ll oS 358
Joslind oo ol SRl Gk 5l Sl ngend
sblie  aoglile coge byl 0 JgpdS
e oS 4l Gl ATP ogs 5 eud (505 5ie
S Jol @l 00,5 oo azaBle 5 azats, 08, Sl
O St (Saon | S Snon il Sy
Sl (Syailsz gy g S 3l dzdil g azaty, Job
5 azads, Job m Ss2ee S (A Jgox)
ol W Wil oo (Giailer Suepy wo s Lzl
5 VLY aslazalS b ade ol 5 Ol Gix
Gilis ryla EaeSile oy b (1898 ] Kan
g azady, Job (oYL &5 wb atie (g5, Ollge
P RS YO SBlE o ) 9)50 el 50 azadle
o0 YL o) e Ll A (O Jguz) sl Caws 4 i
Gdige a8 1+ ¥0) cdale pl o Sialer Sy
Lwgi jdy 0 d92se plBS Gl gy GRS el
Jole (e 39,00 Jloizl 5 aily ouls o5jallse azals
Lol 00305 azady) g azalls Job a1l coge
2 azale 5 azaty; Job alS Wigoe (eiges
iy ol s gy, olddee YL glackile
a5 abl azelS gai g ol a0 ke loyge,90
g azadn, Jsb jials axl o 5 0l o Sl el
Otrter (Voo olKan g Jay) 33,5 oe azaile
Vel g \YIPF | i & dzadls g azady, Jsb s
Sl e e Y0 ckle o gsélﬂ 05y 00 el
Sb oo blaswl iz (plplo (0 Jgaz) ob canliv
Ghls a5 pliys Ayl @ o ST o3, o
@zl )0 @Yl (Soisle it CeiS 5 (S5 ey
Iy eyl e BB (] cle uls ail oo (g9, pais
b4 oS ey ) (Sidand cobS b ol
Sl eler b aaly o i alo o o plgs 4l

" Puppala
* Pedler


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

f4
VWA 19l oylods [pgm Jlw [yl ! jdo gbd gud g}y adoxo

S35 Slalse Lot Cmi IS 5| Slazal 5 jailer sla T g (Slape ofile) Gl s 4525 < F Jgar

. . ; L el 1e .. a2
SRS e Ghiad s el ik esls Sl SiE s Jsb Jsb S g )3 ol o
Sl arail & azail azady, il araly, ol il ’ =
™ ey AARZNART it ofeavr®® eeeery™ 0 mivEr™ rraae™ ofear®® FEANE™ ¥ ol
<IAR™ VR AT YYAMVYYITE® eyt [ooeny® e /AN 0 /L i NvrTEY e 8 59y Olils
T8 Yivs™ AaYAY/- T feeaay™ ey ¥ -4 e of-va"™ FERA \j e
. o . .- i o - . - ol 3
-FFA Vefag VePTEAVA ey eeeera® TR VYIAY e 181744 1. X eh)
[E3]
vy VEr® Araa sy N e v -ar™ T et BFAA™ A oles % iy
e ™ ™ - ™ ™ ns 15 ns * gy Sl
=¥ A FE-FT/AY ofeeetq feeaes A ATAnd TRV ofe e T BUNY Y-
ol
Tlif s 3 o8
foar™ VAT yoar®™ feeeva™ Jounne L I8 v ofeeay® YHA® ¥- e
ledx gs
S Rt H]
S -IVfa AN feeeY feeed Ve YAY [+ ¥4 friay N Lo
i o
YET ATy TH-¥ VAL E Wi T vy VYR VeleA -
[(A]

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

il o 1Y 5 U8 malas L;_,LJL‘_;;‘-, <\_g)|.)|_,__'.r.o plE a4 B8 g 8 S

1S G5ailsm oSy » g9 Olalgw cdale 5 o8, blie 3-8 Jgua

s e>le Sob 2L azadls Job azaiyydsb sy So)d $9y Sy .
b i el GRa) L e gl e T
-Ivob \eo/evig YIA¥C Y/-Xg -Ifo8C-g Y-cde aals

Ya V- VF/Afa V-/0a \Y/sra -/#\Aab va R

YYD £14/Y#b Y\ Yb Alfbe -/oovbed Adab A

flo5b ovY/vebe Yb vIvEbed -/fab-f vobed Y <!
Y/oYb fov/vved V/-Yb Y\ \b-e -/f-qefg #vd-h \

\/Ab veviovde #I5Yb #i7acde -Ivofg ovghi f

-IYYb vsviavfg Yishe YINg -IfVsd-g #vd-h sals

Var! £Y.- /05b #I8¥b a¥fb -/#\aab Na R

Y/¥Yb vay/vef YIvEC o/vsdef -Ib\ob-e vsbe A ,
f/YVYb Yya/ysefg Y/soc fivyefg -/fyvd-g sfc-g Y Pe;
Y/\ab VAY/fsfg Y/vabe viovig -Ivvyfg oof-i )

\/Yfb ANATAR ¢ YIfVC viovEg -I¥YAE fahij f

-IYYb \YY/vEfg Y/aoc viovfg -/vavefg F¥ij aals
V\/Adab £1Y/AAb v/-ab A-1bed -IYYsa Afab - [-¥0

\/#0b Y¥Asefg \¥igy fiMefg -J6Adbe sAc-f A
v/08b VoAvafg YIdAC YN AMg -16VAb-e #.e-h -/¥ el
\/#ab yYAoYig Y/f0C Yisvig -/f-vefg ££1j \

VIYTb \REZALS": YIVAC Y/ 0g FARRYY Y4j f

35,105 0,0 O el 40 5S5Is yge;] Lulul (gl e M i S i By S JBlas slls a5 gt 2 y8 sla o Sile


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

w3419 Sluoguas (69 Slguw b Kooy |y gouwl § Soos |y 950 Jil oy (1) S0 g (5,100

Si8loz e p IS 08, 5 Salyy Gloj e Jlie J1-F Jguar

LIS o3, Obey Do
adb NE 2T (cels) Sicasly
-/¥ayb -/f\sab -Ifosab aals
-/f3a -/fo0ab -/farab 4
-/fovab -/fs0ab -/fYAab \e
-/foab -/fvAab -/fYvab V¥
-/fAdab -/fvvab -/fs0ab VA

35,105 o0 O e 58 58510 yge] bl g (g ko e WS caitied S i By S JBlas gl a5 olenSilee

Slilge bale AlEIL 00 oo gy Oy 5 4l b 2Pl i S 4l g p1)5 o8 o
ai Job pals il o e S /N a0 YO Sl s, a8 odaline yid jo 08 YO slacdale ;o )0 4
3385 (6 yobds bl pwgue il 08, a8 48 0 ssalive bagyT o (g)ls e @M (g Ll a5 a8
Fooo PV FY cp o adlb g a5 (T R ol el L) s Ll W (0 Jgum) i
(B Jgaz) olo plas rals sy 29 gt slic So &)k 5l gy Slige

08 (bl czge oty pSIl M1 (falS e

IS 5d s (Job (oLt g azaBle Job p Sialyy oy Doy sy Dlilgw Jlie S1-V Jgur

A b sl (reiile) azasla Job (i“;) (Gl )3 £, 59 Slidgus e
YYAISYD AlYaya 4
ay-/0%a q/ffAa )
YY-/#Ab IARAT ¥ e
803/YAC £/¥aAb VA
fo-/A0cd ININEZ S 4
YAV/OYde f/va\bed ) 0
vef/aadef f/6¥vbed V¥
YEAN Od-g f/fvybed VA
yyeivoed-g f/e5vbed 4
Y1Y/fvd-h fIvoAcd \. ¢
¥14/vod-h f/7Vabed \ ¥
YAY/YYe-h £\ focd YA
Y#Y/¥ye-h fi¥oved 4
Y#Y/aAe-h f/00fbed Ve \
Y¥./0ve-h f/vyeed \ ¥
YEY/VYe-h firyved VA
YYV/Ade-h f/vAved 4
vya/ave-h £/6-obed Ve .
Y-¥\\fgh fvocd ¥
Vav/- fgh f/1-socd VA
V00/VAh Y/AYAd asls

35,105 a0 )0 O el 40 5S5Is ygej] Lulul (gl e NS s S jie By S JBlas slls a5 gt 2 48 sla o Sile


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

A

VWA 19l oylods [pgm Jlw [yl ! jdo gbd gud g}y adoxo

&ﬁ‘ﬁj)éﬁ.ﬁ LSL‘Z’QL‘} Ode S Lgi)'djl? 6[.4’04.&.]3.4 M wl}.o -A Jg-\.‘?

wer s SR Gy SEE o sk b Cep sep
SIS O E PR Ve S . . ladilse
55 Glsm - & azale araiy,  azalle azaly; Gl Sl
\ Sidilex as o
) IeY** Silyz ey
) N/ Y [ g axdda, Job
\ R 2 2SRy R axadle Job
\ S/ RRYA o ARV 2 ST § L PPOVAIE S EN
\ - JOvFE I S SR 2 IOA* Y™ asadle Sas o3
) VAN SIENVE AN SARY 'S Y /4 INE A Jeb el
) “JAYFT “IAFTE CIFET A2 TRY A SRY /2 R Y& s by pasle
) AT v SVET IR SR A R RY ) & S| S| o SIPSS o
il oa 1Y 90 ok 13 (515 Srn 5)ld Sre pos a5y sk g 3 IS
Sy Sllgm e co Sjailsr sbbaalie  (Ssed alyo -1 Jou
po Lo o>l 039 N33) .
SIS O I I Sas J}% Jﬁ% e Loailse
O Slsz> JRv JRv apaile azaly, ek Sl G
\ ESTHIESRWN
) < JAY*E Siale> ey
\ SJOYFE v axai, Job
\ SJAVEE L EYEE ey a>asly Job
) VA iRV ) & YL & it YT asany, Sas g
\ - - 157 A MY\ A ARV 4 SAPPOT NI S EA N
| Nisa VAN LY ML b AR 'L, b al Job el
\ < INFF LY A v VYR e0™ e N A Sy e ls
) - jov* - JovE Y - IYa™ YA A SANEERY/\ SRS /S R /N PSS

Al go 1Y 57D zohw 10 (5l g (s IS Sre pae 5 Ay

% NS

pS o 1oY0 chile s adlllae 0y90 o3, 4w 2 50
9 \L)“-:’.)b O Jso2) sl cens 4 g5, g
2l sy Sl YU oo 75 (V00 0) o)
53,8 (515515 0958 (Giailex slaadlse pals
Sdlsr b Shy ubyly ai Jear @l
1S sl s gg, Slilgms s o 315 651 i
e S5 Dlae &lS  Swln by o el

! Harris

oS ¥ ) Sl s, Slilsa CBIE 131 s
s oasline Jy ,d an Job arls falS o) e
OeS dg oled i il b el ol a5
A (3, 0 VENEL 50 0 A Jeb esls
(0 Jgoz) al oamlie yid 005 F clale
cerd p Sy Slidsw cdale 5 3, Jlite S
Slerd oSl a5 was o lis ojailer B 1eSS
Slio plo alie byl il 516 capd
OOl (SE1ESe cuye (VL & 6 5k il


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

oY

w3419 Sluoguas (69 Slguw b Kooy |y gouwl § Soos |y 950 Jil oy (1) S0 g (5,100

4 Syl Gk 5l S sl 4 Syl o
355 lyie sl gl JT slacns
oS el ol 5l S o She aslis Joux mls
Sl ey Do 5 55, Slilgw clale fline
N Job a3l s e b0 e jsba
@l b as oV Jouz) Cowl oads salds lars a4y Con
hSan s Tez) ol chille o cpdime b
oAl Gyt (Ve F ol San g 55,00 oY 0¥
Sae o o foV0 cdale o AY/0 L LA an Jeb
sald e 4 Cans a5 del s @ el Vo ol
Slge 1y ol ade (Y Jgoz) csls sl 7 al58l
S yload (nl )0 azddle g azaty, Jsb Gl 4
ad,ls 38 Sl g 9 Cue M o2 boas ol
PN a Job @l el wf) Je (A Jsoz)
50 a8 ad edalin Js sy, Cllgw cdale ynol53l 5
2 Semln ooy Sae Job ST VL slacdile
Dg o gae A Jsb el
alptas ols (Las ¥ Jgam jo (il lg a3 b
Seanily, oo o 5 53, Slilgms CABlE 03, Wi
araile Sas 5y sz 4 owyn 390 Slie &S
Bl ls e STPSA10Y) Hd 4y F3s a3l
ol 5l Sl alfan Jlize Sl eSils dulis gl
a5 3 Mg | Sraly sloflons Jloel oo
Govba Samly sl o g lackile
O Cod Al S 59 Gl cel g lo ciae
o azele Sy oYL S el les
5 IOV N L 5 Al 5 65 ol5T Rl
S9) Sllgw o ;0 p,S [oV0 chle o 0,5 /00
(V) b easlice celn Ve loy ol o
azaile S (59 O SR 9 Cute (e
Jds (A Jgaz) 0,18 3429 (1= /V) azadle Jsbo L
oS azmed o 5 azadle Jsb GRlBIL Glgie |, o
ol dw o 40 olo) Dok g adale pl o S oole
S Bl S5 g 8l5 b, e 58 A
o Vb a ity 0 5 Y0 5l gy, Clidg clale

SLEA
* Chiu
> Murungu

Voo jo azady; g azalle s 3y e @
Do 5 o8, flite Sl rimren Sg o gee w0
O ghew yo ) Gl Sy Smln ol
9 085 Rlie ST gy (F Jgaz) 092 o gime wojo
TSSO WL ST BN BRVE PIE SUPN PRI DS SICIR S
Vo oley e g ads o8, o </OFY L Siasls>
e sz ) bjles plo bas ol (315 cels
Jeaz) cuila ghlo cme OS] (adls o3, vals
N(d
bl 31as ol lad uibyly aies G:L..:
Saelny Oloy Dae 5 g9y Sl il slacilale
b s wxdle Sas o)y zaile Jsb p
dey Ve gRe S OaSLS 5 )% b
5 Sler ety p Jy v e
oo Sl azadn, Sis (59 9 Job » peizeen
Loyd o a8 o/o¥0 clale o (F Jgoo) el
LIV & cele £ 5 Siaasly ooy o ol
ple o Jg ol las alS s s TV azddle Job
Sl ol Dae B L 9, lilgw slacdale
5 oonlie dazaile Jsb Ll 5l (ol e S
2 oley 5 cale Blize 1 3G eyt (Y Jou2)
4 els ANY g AXD A/FA L azails Jsb
chale ocelu V572 O slagley o o iy
ool 03,5 Sy o 45 0 oamlie 2 o o) +/- YD
Sl O Sl @S IS j5bar (Y Jgar) wid 518
Fed o2 e S e 1eY0 chale o azadle Job o YL &S
Jsb 9, Slilgw cdale jo Gl b g ol osalis
Gy Sl 4 cdl gyls s ialS asadle
Jisb Sl Sy, Sldsw YL slacdale
5 o Canl @il Jolo i 5 Jsho on
Jsb o 45 il Ll 55 (Yeo)) oo
S 5y) Slge glaoble 5 gy azails
63y Dlalgw Gialdl b oS gysbay o)l g2y e
5 osal el Jbgas mal azele Job
ez 5l Siailex Slae uals Lo (Yer0) o ) Kan
sl YL glcdile o 1, azaile Job

! Slaton
? Capron


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

oY

VWA 19l oylods [pgm Jlw [yl ! jdo gbd gud g}y adoxo

CorS) az aBlw Sio o5

2 2 2 2 _ S

s BE R 2 0B

u t t ¥ t 1
§ = o

A A

—

aali

@

i) B

azdle Sis yhe p (Celn) Sl Gloj Do g (59, Dladgw (o8, Jlae LY JSCo

— [
=] (5]
|
1

SN A Fig e le

S N A & &

Ak (g ol p(Cels) Semly Gloj Sae 5 55, Slilgw 3 Hlie S1-F JSb

Silsre seba aliignl ) 0 05 +/-YO
g ey ably en o (F SE) ol las els
A als o 3L aS sl (Lo (V0 0) o, Sen
K9y ;.:l.dj,w EW-Re RN Lngs.A.b.Lc o lm.\j ) );\g
ol as e F Al cdale molBl L as ol casliv
Bl els o s jebay sl

Syge s A B 3 0 Al (Sig (ALl (n S
oo (T JS0) o caaline wals jled ;o 5 dsllae
3 Sl g Ste (Ko jd dsy (S a> Ll
g g (=185 aopo Loy ) Jlas! maw
5 = IVY) asais, Jeb (1=:/00") ey
axable SLis )59 uiomed g (1= IV asdbl

Syge by A o o Al SiS (59 45 Wb eaalive
Sy, 5l il o oS F b /) glackile o asllas
sanlice lo sxe S oyl s 9 5,5 (595w 06
23y de 5o 50 Sz Bl S (359 (nReS A
AV JSCs) ol solive valls sla Lo
chle d) Blite Sl 5oSle amlie mlbs
aS ol gl Kewly oley Sde 5 gy, Olalgu
DI+ g DIBY ) IBY by aty S5 asld o i
Oley e 53 a5 65« ST a1 5o s @
w gl of e o saalie Siaylyy el ) -
Sae g cbale (pl o azalS iS5y oo VL
SYL 4 g9y Dlagw cdale 2ol Lol cand ylo;


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

Of

w3419 Sluoguas (69 Slguw b Kooy |y gouwl § Soos |y 950 Jil oy (1) S0 g (5,100

G oSl gy Galejl o @l 4 axg
mlngydee yo axlllae 9,90 08, 4w 2 50 ()d oS
Sl b oelp Giolejl bt ol Caws & el V-
sl b a5 ol Vb glacdile ol olas (s,
A o Gialer Sleogar all o S
2 ol e 5 sk S addlae 9500 03,
23 )90 8y dw e 0 gy Sllgw b wln Llb
Vo b Jleel Luld o yid o p)S +/oTO el

O oaslice Ceelw

sloadh b mls ol (A Jouz) o)ls @=+/0™)
ol s (V) F) o, an o Lo L

waallas cpl 5l odwl  Cawd L C’L‘-‘ oolel
Jole Ol 59, Sllsw b mlyn 9 Svelnygyoee
Wilgs g0 alis pl Wal Byre gi4le> odmddgun
Lulyl jo ,d coas mali8l g )0 0,515 o o

&l
(o)) el ple) (slo sl § o550 a5 Agropyron elongatum p Bl (s 5lg ST Siails> sla S5
FRV-FEF (F)PY

Allium fistulosum ) ax ;Lo 93 G3alsx 5 sl pgyoud SIELNYAY & o088l Slos, 5 2o w0 ol Slpee T
AY-YY (V)Y d 5906555 r:jl.c alo (6,90 GRS Lo (L.

amio YEA ol o5 oBils ol )Ll . 65,0laS pole 1o siule)l slaz b NYAA £ o (5 ot

A1 DN blo aloee g p8,1 o Siaas] g 000 ] sy AYAL LG woljedy 1l g .0 (509>

slaz )b b 1S gle) plB,l o Slos glizl g ails o, Slas sy VA .G ooolyde 5 .7 (gl (55l 00 (509,
AEYABVO)Y - Gl 65,5l (uils alore 2,5 j0 alies S

Lyl by asy azxalS ol 5,0 Jiale> sbaalie 5 Sl )._»b AYAY 7 Glase 9.0 5,06 o ST ol ¢ Slals

Olados ity oade dollad adgl 0l 5 Sjals> d> e o Festuca ovina L. 4 Festuca arundinacea
IVA-YYA (VN ol Ko 5 o250 LS ol 5 Sy

B+ 0-0VF (VI ool

% odan Slyoe g Gialz p Simlngysen S cwyn ATAT g ooz QLB g 0 05 cp a3
FO-YE (VA (2L pole slo jinghy aslilad . g,0d 25 byl i o (Raphanus sativus L.)

pole e o3ul SIS 08, YO 85 5 oS Slaogas b5, AYAD = ol Sl 5 .3 ez, ol (08
FYAFEE N (55 5les

VEO-VYY (0OXY el 65,5liS msle ales 03l (&30S o3, 30 3,Skae +l52]

# Sharma


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

A
VWA 19l oylods [pgm Jlw [yl ! jdo gbd gud g}y adoxo

2 9y Slidgw 0p)5 5 Sumlpgyuue it slagle; wowe ;30 ) AT e (Ldlbgl g .6 hbixe

oloyg o P-F 2,8 axly oMl o1 olfiils bl 2ol g aely; 0,58 ansslss IS Siailex Sliogas
http://www.civilica.com/Paper-NABATAT12-NABATAT12 0504.htm

&w‘fﬁ)m );‘ e AYAQ -z ‘6‘2‘1{5)‘) DIRG9 8 ‘035C)§ “z ‘@Laa‘)_"a Lgéb.—\sl.c “o ‘S{Lmo)l oo‘)’éM
FOOYEF DIV el Al 535ls355T imsirsole aslilod oo ST o5, 155 yo amales ysels

Aboutalebian, M.A., Mohagheghi, A., Niaz, S.A., and Rouhi, H.R. 2012. Influence of
hydropriming on seed germination behaviour of canola cultivars as affected by saline and
drought stresses. Annals of Biological Research, 3(11): 5216-5222.

Afzal, S., Akbar, N., Ahmad, Z., Magsood, Q., Igbal, M.A., and Aslan, M.R. 2013. Role of seed
priming with zinc in improving the hybrid maize (Zea mays L.) yield. American-Eurasian
Journal of Agricultural and Environmental Science, 13(3): 301-306.

Artola, A., Carrillo-Castafieda, G., and De Los Santos, G.G. 2003. Hydropriming a strategy to
increase Lotus corniculatus L. seed vigor. Seed Science and Technology, 31(2): 455-463.

Ashraf, M., and Foolad, M.R. 2005. Pre-sowing seed treatment-A shotgun approach to improve
germination growth and crop yield under saline and none-saline conditions. Advanced
Agronomy, 88: 223-271.

Babaeva, E.Y., Volobueva, V.F., Yagodin, B.A., and Klimakhin, G.I. 1999. Sowing quality and
productivity of Echinacea purpurea in relation to soaking the seed in manganese and zinc
solutions. Izvestiya Timiryazevskoi Sel’skokhozyaistvennoi Akademii, 4: 73-80.

Basra, A.S., Bdei, S., and Malik, C.P. 1988. Accelerated germination of maize seeds under chilling
stress by osmotic priming and associated changes in embryo phospholipids. Annuals of Botany,
61(5): 635- 639.

Basra, S.M.A., Pannu, .A., and Afzal, 1. 2003. Evaluation of seed vigor of hydro and matriprimed
wheat (Triticum aestivum L.) seeds. International Journal of Agricultural Biological, 5(2): 121-
123.

Begum, N., Gul, H., Hamayun, M., Rahman, 1., [jaz, F., Igbal, Z., Afzal. A., Afzal, M., Ullah, A.,
and Karim, S. 2014. Influence of seed priming with ZnSO, and CuSO, on germination and

seedling growth of . Brassica rapa under NaCl Stress. Middle-East Journal of Scientific
Research, 22(6): 879-885.

Bewley, J.D., and Black, M. 1994. Seeds physiology of development and germination. Plenum
Press, New York.445p.

Capron, 1., Corbineau, F.F., Dacher, C., Come, D., and Job, D. 2000. Sugarbeet seed priming:
Effects of priming conditions on germination, solubilization of 1 I-S globulin and accumulation
of LEA proteins. Sciences and Research, 10(3): 243-254.

Chiu, K.Y., Chen, C.L., and Sung J.M. 2002. Effect of priming temperature on storability of
primed sweet corn seed. Crop Science, 42(6): 1996-2003.

Fabunmi, T.O., Gbadamosi, B.K., and Adigbo, S.O. 2012. Seed hydro-priming and early moisture
stress impact on biomass production and grain yield of cowpea. International Journal of Applied
Sciences and Technology, 2(10): 112-122.

Fageria, N.K., Baligar, V.C., and Jones, C.A. 2011. mineral nutrition of field crops. Growth and.
CRC Press.

Farooq, M., Basra, S.M.A., Saleem, B.A., Nafees, M., and Chishti, S.A. 2005. Enhancement of
tomato seed germination and seedling vigour by osmopriming. Pakistan Journal of Agricultural
Sciences, 42: 36-41.


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

bF
w3419 Sluoguas (69 Slgu b Kooy |y gouwl § Sos |y 950yl (qwy (1) S0 g (5,100

Ghassemi-Golezani, K., Chadordooz-Jeddi, A., Nasrollahzadeh, S., and Moghaddam, M. 2010.
Effect of hydropriming duration on seedling vigour and grain yield of pinto bean (Phaseolus
vulgaris L.) cultivars. Notulae Botanicae Horti Agrobotanici Cluj-Napoca, 38(1): 109-113.

Harris, D., Rashid, A., Arif, M., and Yunas, M., 2005. Alleviating micronutrient deficiencies in
alkaline soils of the North-West Frontier Province of Pakistan: on-farm seed priming with zinc
in wheat and chickpea. Micronutrients in South and South East Asia, 143-151.

Kaya, M.D., Okeu, G., Atak, M., Cikili, Y., and Kolsarici, 0. 2006. Seed treatments to overcome
salt and drought stress during germination in sunflower (Helianthus annuus L.). European
Journal of Agronomy, 24(4): 291-295.

Laware, S.L., and Raskar, S. 2014. Influence of Zinc Oxide nanoparticles on growth, flowering and
seed productivity in onion. International Journal of Current Microbiology Science, 3(7): 874-881.

Li, J., Yin, L.Y., Jongsma, M.A., and Wang, C.Y. 2011. Effects of light, hydropriming and abiotic
stress on seed germination, and shoot and root growth of pyrethrum (Tanacetum cinerariifolium).
Industrial Crops and Products, 34(3): 1543-1549.

Murungu F.S., Chiduza C., Nyamugafata P., Clark L.J., Whalley W.R., Finch-Savage W.E. 2004.
Effects of on-farm seed priming on consecutive daily sowing occasions on the emergence and
growth of maize in semi-arid Zimbabwe. Field Crops Research;, 89(1):49-57.

Pedler, J.F., Parker, D.R., and Crowley, D.E. 2000. Zinc. Deficiency-induced phytosiderophore
release by the Triticaceae is not consistently expressed in'solution culture. Planta, 211(1): 120-
126.

Penalosa, A.P.S., and Fira, M.T.S. 1993. Hydration-dehydration treatments on tomato seeds. Seed
Science and Technology, 21: 309-316.

Peng, Q., Li, Ch., Song, M., and Nan, Zh. 2013. Effects of seed hydropriming on growth of Festuca
sinensis infected with Neotyphodium endophyte. Fungal Ecology, 6(1): 83-91.

Prasd, K., Saradhi, P.P., and Sharmila, O. 1999. Concerted action of antioxidant enzymes and
curtailed growth under zinc toxicity in Brassica juncea. Environmental and Experimental
Botany, 42(1): 1-10.

Puppala, N., Poindexter, J.L.,-and Bhardwaj, H.L. 1999. valuation of salinity tolerance of canola
germination. Perspectives on new crops and new uses. ASHS Press, Alexandria, VA, 251-253.

Rengel, Z., and Graham, R.D. 1995. Importance of seed Zn content for wheat growth on Zn-
deficient soil.-Plant and Soil, 173(2): 259-266.

Sharma, A.D., Rathore, S.V.S., Srinivasan, K., and Tyagi, R.K. 2014. Comparison of various seed
priming methods for seed germination, seedling vigour and fruit yield in okra (4belmoschus
esculentus L. Moench). Scientia Horticulturae, 165: 75-81.

Shivankar, R.S., Deore, D.B., and Zode, N.G. 2003. Effect of pre-sowing seed treatment on
establishment and seed yield of sunflower. Journal of Oilseeds Research, 20: 299-300.

Singh, P. 1991. Influence of water-deficits on phenology, growth and dry matter allocation in
chickpea (Cicer arietinum L.). Field Crops Research, 28(1): 1-5.

Slaton, N.A., Wilson, C.E., Ntamatungiro, S., Norman, R.J., and Boothe, D.L. 2001. Evaluation of
zinc seed treatments for rice. Agronomy Journal, 93(1): 152-157.

Sunderland, N. 1966. Pigmented plant tissues in culture. I. Auxins and pigmentation in
chlorophyllous tissue. Annals of Botany, 30(2): 253-268.

Tylkowska, K., and Van den builk, R.W. 2001. Effects of osmo-hydropriming on fungal infestation
levels and germination of carrot (Daucus carota L.) seeds contaminated with Alternaria spp.
Seed Science and Technology, 29(2): 365- 375.


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

NG
VWA 19l oylods [pgm Jlw [yl ! jdo gbd gud g}y adoxo

Torabi, B., and Rabii, A. 2013. Germination response of canola (Brassica napus L.) to pre-soaking
duration. International Journal of Agriculture and Crop Sciences, 5(4): 421-425.

Yilmaz, A., Ekiz, H., Gultekin, 1., Torun, B., Barut, H., Karanlik, S., and Cakmak, 1. 1998. Effect
of seed zinc content on grain yield and zinc concentration of wheat grown in zinc-deficient
calcareous soils. Journal of Plant Nutrition, 21(10): 2257-2264.


http://yujs.yu.ac.ir/jisr/article-1-108-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from yujs.yu.ac.ir at 10:38 +0330 on Tuesday December 19th 2017

58
Iranian Journal of Seed Research, Vol: 3(1), 2016

Investigation of Hydropriming and Osmopriming With ZnSo, Effects on
Characteristics Germination of of Three Winter Rapeseed Cultivars

Shahram Nazari ", Mohmmad Ali Aboutalbian’, Farid Golzardi’

" Ph.D. Student in Crop Ecology, Faculty of Agriculture, University of Bu-Ali Sina, Hamedan, Iran
? Department of Agronomy and Plant Breeding, Faculty of Agriculture, University of Bu-Ali Sina,
Hamedan, Iran
3 Seed and Plant Improvement Institute, Agricultural Research, Education and Extension
Organization (AREEOQ), Karaj, Iran
"Corresponding author, E-mail address: sh.nazari92@basu.ac.ir

(Received: 03.03.2015 ; Accepted: 02.11.2015)

Abstract

Seed priming is a method which is a quite effective method in improving germination and
seedling establishment. Two separated experiments were performed to determine the best hydro
and osmopriming treatments effects on canola‘s seed germination. The experiments were
performed in seed technology laboratory of Islamic Azad University, Karaj, Iran, 2014. The first
experiment contained three canola varieties seeds hydropriming (Okapi, Zarfam and Talayeh) using
tap water over time interval 0. 2, 6, 10, 14, 18, 20 and 24 hours. The second experiment included,
tree canola cultivars in accompany with six concentrations of ZnS04 (0, 0.035, 0.1, 0.4, 1 and 4
gr.Lit") over priming time interval of 0, 6, 10 14 and 18 hours. Both experiments were conducted
as factorial experiment in the context of completely randomized design (CRD) with four
replications. The results revealed that the maximum germination percentage across all cultivars e.g.
Okapi (99%), Zarfam (95%) and Talayeh (80%) is achieved at 10 hours hydropriming interval.
Also concerning to germination rate, the best performance was observed for Talayeh cultivar at 10
hydropriming hour’s interval. The most vigor longitudinal and vigor weighted indices (1050.55 and
4.56) were observed in the Okapi cultivar in the fourth hydropriming level. The interaction between
the cultivars, concentration of ZnS04 and osmopriming time was significant for all characters
except for shoot dry weight and vigor weighted Index. The three way interaction shown that the
highest shoots dry weight (0.11, 0.057 and 0.055) and also vigor weighted index observed in
Okapi, Zarfam and Talayeh cultivar in 0.035 concentration of ZnS04 (gr.lit") at the time was 10
hours, respectively. The results of this study showed that hydropriming and ZnS04 might improve
the performance of rapeseed Cultivars seed.

Keywords: Germination percentage, Germination rate, Vigor weighted index, Shoot dry
weight
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