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Study the Vigour and Early Growth of Resistant and Susceptible Biotypes of Wild Mustard
(Sinapis arvensis L.) to Acetolactate Synthase Inhibitors Under Different Environmental
Conditions

LS A o (Sg0 w9 Al ol (G gdtacn MBS H G dilow

o>

=9 Jo 7 S G4l s 9 Fidler p (K 9 Sogn BB 9 kS ST (qwsy s ¢
4w ol 7 9 QldS (Ol jgs Oliw! 4w I oud 6)5Té°? Sl DY giwl (sronilail 4 polis 9wl
i ot (od 5 plmil 16T Hlex 8 9 (Bolai Ml Z b LB 53 b Djae 4 TN ekl
owiy 4 BOT obal jatuw 4 45 391 S -1V -4 =1 =¥ ((Qald) o Sl fuily Jolis Sy § Sis i
IY e YO e 10 Ve 0 3 Ug0dT 3390 SRDI > a3 .l ookl v W 57 9 S oSO UT il b ook 9o
b g 4w Jold i SO 5 Scuwign £33 Jole o3 4w ja 53 ymiomen 399 O 57 Hle 4> 0 O
S g § Mo I Widg Dyle ol (& w0l Wlae g (Ker-2 9 Khs (G3) pylac 9 (Ker-1 9 Khs (Go)
D3 A S350 9 (K G 4 S0 Ol b ATl 4 el 9 43alE Jsb (Jdlse
Be Oglae Ll S wign 590 30 LT pl (J9 WA F Jo 5 Suwign adgl Wby 9 (Jidile>
3590 30 Ao Wy Tl 0 .09 o F il 450 Ve 910 Bwgw 4l Slp Dyl 43 (g Fowlbe
oo g (Ol ies bl S wgm dg0 90 (J9 394 10 Sx0 P9l § (whes (S g WS Glds™ Gliw!
i g ol 7 Dbl S Wgn 380 33 9 SIS G b (Fi4lg D8 wlas Cuwigw 4 Cuwd polio
(ool 3590 S slos Zotaw (S p 90 &7 Sl (S FVL (J3dilae D08 pelin g 4 S g &l
SUS1 pue IS 4 Oluds” Ol polie Cuigw (wlel (ol ¢ Qb1 G YL JSidilex Olgi polie S wigw
g @ Cad YL Goes 4ol ol S 4 oliile 37 Dbl polio uign § whea Cuign b (Jidilgr D08
JWS 4 (b 9 41D 5 o 9 Fig FINIg (F0) ol 9 plud BGgn b b)) 53 Wilgi oo il

Bg BOTL U5 6l bosd S0 b 9 ALS oalgils 3 pé by S5 il

AZBLT Ay ol 9 (JIdle s g (Dl o A 93 (S g8 i ¢ SUS il 1Guls” Dilods”

WADNYNY oy b YFAD/A/YF a3 b
Ot e s ely ol «$35518 p e 65,8 lstual -

Ol S g8 Aoy e Bl s3T o8y (bl 2ol 5 sl 05,5 bl =

Ol 01 g ply o8l (55518 p ke 03 8 skl =Y

Ol S e Dl 33T oBils (S oty O g 01 St oSy ¥

E- mail: samanehmottaghi@yaho00.com .8 4518 -

VO


mailto:samanehmottaghi@yahoo.com

i J5 P GBS g gl Ay 5 Sl Dy e

© Ol 5 PV Sl ely5 o€ Y s ) &S w8 )0
(Heap, 2017) wslans pslis b S Cale

W5 e 533258 1S e (slaos S alax |
b okis OT 4 Caglis Olpe 0 VL & puS
V07 058 b aS (g5 sbas dily oo SLSTY gl (glaoti s 5L
Heap, ) ool ods 3518 oslils opl & pslie 65
(2015

lacale polie slacssm bojole sbaely 51 (S
Saadsn & Do LOT i T Sals Sb5)) 0
ool gl (Slad g Sy ke 5 OT 3 eslizul 5 wlus
Uy Swls 54k Jordan et al.,1999)
235 slcie sl 6)sTsl) 5 el ol i
Anderson et ) cul 2Scale 5,8 ple S)se
LS 05K 5 68 Sl 3l Ll s (@l 1996
Ll oalol 255 ol Obile 0y 53> & 250 b 3T
R N I e 1P
o oS 4 o pglie oS S ale 5
Jasieniuk et ) asb asls ol Kl
Co ) Ml Soawls glaws e ol .@l,1996
K 93 Calen s IT ol 4 5 (6,8 o byt sla YT
LI .(Tian et al., 2003) .ufai,.fclﬁ 23 50K
HB S b S el T T 31 5
eSS L Sy gy, lotalie
wherd JAS 042 Jlg 5 asy5m 5o pslie S acile
zb s (Vila-Aiub et al.2009) ss 5
Ll b s Sl  pslin s JIT 51 fol> el
S o it Sl A ke ) e 5 sl
(Neve et al., 2003) ol pgo ¢ 25 Cals & slie

Y. Fitness
v. Allele

A4

dohdo

5SS 2alS s N ST Jalse 5 e S (S
ple 5 5 sladde Dol a8 pu8 s
34 4Bl o LOT U387 5 (6,80 o S o
GS oy ¥ Sl Sppe 4 sl ol 0Ly
- Sl F Wl (Zand et al., 2008) ol ois
o= > (Minbashi et al., 2008) of,Kes 5 5L
dop a8 gl Sl St S e 50 slaile
8 cpesw 45, ,> (Sinapis arvensis) _is
oy el 03 me G306l b L1 Sl S
ORI sl sle sl 52 OT @ e Ay 5 L Lol 5
BE .::den 0S5 de SN puames s kg ol B, Ol
YL 26, Oyl Gl eSL gyl s gble ST
e ) e iSale 4 Caglie 5 oL osTsl

By slad 4 oy s g J S SIS
5 S pemn gy Sllee paE Cely; s
@S 5 5 sladale b oojile SO Gla b,
P 2AEb s s S et JAS Gl )l
T o Sl o byl 55 5a glacale L o)L
eslizul J= -»l L .(Retrum and Forcella, 2002)
DL o oo b o 2 ile Sl sl 2 5 5 S0
ol ok b 2SCale 4 Coglas oy S5
ol &1yl (a5 wlul  oS” (Powles and Yu, 2010)
Il Sl NG 6T 5 slacale ol ezl (55
3o e A s el sl oA S S LU
Lyla s 8 2SSl G55 o 5o S
FA 058 bl 0kitS aleo slawi S 6l oole

s4d 55 65 VY Lls @ YOY I alale (e

\. WSSA



Y40 Y a)wﬂdb)ﬁélﬁul&ﬂjﬁdm

LS L ol SBLE i sy s bl
Joily S22 G b ST 45k (g s SB[l
i Liler e ple Glaair Sp s JEl 5 OT
S sl s (G581 3l ey GlaodiST (o (G4
5 Gosh st (Khan and Ungar, 2011) 4
Lug ja sbale I Gl Siale Ko
Abin and Eslami, ) .ol edewy Sl 4 K5 ks
Mojab et al., <«Chauhan et al., 2006 <2009
.(Mojab and Zamani, 2010 ,2010
& Saslie S0 gy LTl bl 51 o
sadsl Ay ke SESY gal oila il sla AS Cale
S i S Gy s 5 o s s Sodile Do yd8

.:ﬁgktmdk&u

TSR

LY PR ) (lqé\ A e aw s EleiT ol

s Glacdse boli mlesT pl 55 odd eslizal
) sl Ker-1 5 Khs Gy ssw aw) olus
LS gzl baekiyls b 4 (Ker-2 5 Khs Gs (o s
OdS Oliwl aw (=.xf ol 3 odd (5osT mer Sluzte
ol 3l Glagdse g ol S 5 Ol
s iScae 51 0T 5o &S Wy ol ‘5UTC‘?
Sl (5l momen 5 odid eslizal ALS oyl
O35S Lol 53 a8 o yl5e I 1l sl slos s
2B ALS slask,lsib buw g i ds 5 J 28 5
Ay e 53 23S el Js 5 dy Sals sy
Olwl aw I odkd “5”TC“"~' ol 5 polie lacs s
aw Jols ALS o jls3L 2SCale anw L300 Co S s
#0055 58 srin (5t ) o055 505 5 S ke
2ot a8 paszn 5 (U5) 055 s sl 5

Solg o3 5 B 8 15 ks 4oy 55 Gib (e T)

ARY%

Olsy oS olaySel, ¢Sy s Esos ) oren
S o 36 S Sy 1y Caslie 0T dhwsa
.(Walsh and Powles, 2007 «Friesen et al.,2000)
e ol 50 G Sawols slady o e 5 0L
Vila-Aiub et ) 5,8 o )15 K55 5 odij b 5 0
.@l.,2009

5 SO U5 e 0l 5 2B, e o
Gldis anws  imen G glacdle 65
BT adls Jz8 U 53 03liul 3 50 (¢ jluvanns
ol sl ok (5wl Ol s Obe) (dm by LB
Masin et al., ) aw, o b 4 @52 &0l OLlS
Schutte et al., <«Martinson et al., 2007 2005
Batlla and Benech- «Guldenet al., 2003 2008
.(Arnold, 2007

ol S ealE a5 s il de e
J;Wﬁj@\aﬁj.\;;&ﬁyw,@ﬂ
e 5165 53 0T el Calbse Slal e
T (Windaueret et al., 2007) 5,05 ), sla8
(o5 Aoz Sl (Jaes Jalo A Ay 4 55 G4l
Chachalis and Reddy ) 555 o o Ls 5 Cub)
e 3l o L (Kogeret et al., 2004 ;2000
2 bl e b el [l OT il
4ol a5 4 A s by od T 5 OT Gl
2 ol e (il sl ST ol s LT
Sas s (Hadas, 1997) Wladls g4l
Bairet ) sl s 50 slacale Culb, &oyls Ll g e
Sy gty 58l S Jgens 55k 4 (€t AL, 2006
Guerke et Wb o il 31 OT 4 o s Sl L Lo
ST ety Jrals L Siale 4y 5 (@l., 2004
« ;5 syss (Grundy et al., 2000) wb o 2als

Ot 3 el S 515 s Syl deoyn 8 51 i



w9 3 PGS s sl Lo 5 Sl S ey

B s oo sSb S w55 GRlST S ol 5

w23 8 il 51 S5 Sl b ol ol eSSk - b
5 i JoF el 5 polis o g Jsl HsSTB
¥ Gho Jols sb,y (ol sla feily o3 5 ST
AOV/F Sl oslizal b s 5 4 45 55 5L VY 5 -4 —F
A 03 ISOE sl o5 ¥YR/Y 5 TVAY rves
Sliw 5 oS Llys (Li et al, 2011) wi sl
Sis 15 de e diles A e opl 43 0dd (5,8 ol

.)}J.

s Sl > >0 58 Jidilgs

B s fysSE Oyee w il T s opl 53
s F Il R Y0 LSS L Fslas L - b
5 ey Jo g ple s pslie Glacsn sl 580
YO U O Sl g aler Oyl a5V Juli C,;,):ft;
YN0 D) lam s 0 Dl Lol S sl 4o
Slis 5 ciS Ll 5 (5,5 Slo a3 YO 5 (YO
S5 e e Wlea 55 Al e ol s edd (6, S o)l
oy S

5 ol slaests 5 Kle awlis 5 (5LT Sllous
plsl SAS (ver. 9) ,ijsle 5 51 eslizal b L zlesT

s oslazwl EXCel Nl 5 3113 50 sy (61 5 ik

S g s
SIgaw
s o3l SIS Wbyl w g mls bl p
ol e S opioman 5 S5 58 A5l 5 SRy Jo 5
Lsﬁfoj‘um&wg{ﬁ“))&db\cbu)bjs
3 S8l Ce e g dos Jald S5al s d e 53 0l

3 8 ls e amalS Job 5 oalS s el

YA

G S ale 4 Cad S SlaiS s Cwslie Ol
Fl 5o Osa1 S eslizal L sy pslis oslizul 35
N Y T PR I L S R

(Lotfifar et al., 2013) ws Ol ol

Soge o Bl g 95 (Si4lg

Th B JosSE Dpse 4 GRLST S
0556l el 1SS e b (ol LelST (slaeSTsk
2556 5 Loy o il s pslie Sl sy U
31 slizal b ods slowl 25k s Jomily slite - slaw o5
slewl S 39 DL VY 58 —F Y aw Juls NaCl
Ve /P VN IS 5w 038 o 3l S e gls il
Coons et ) ws 8 estizul 2 55 NaCl p? VY
e b e e & g m s s @l 1990
QJS)J\{YOL;J:%JAJJ}CQJQYJAGBLAJL&K
5 ety 2 5 S S e e s S
4 kSl 5l eslinal b ls iy 5 dlast sl 1 (5,8 sk
Yool b Sialer oSBUI s 5 Ll ple oS Oy 0
gy Syge 4 Sijled B 15 o1 S slass s
dsb 5 Gosle denn \F o) OLL oo 5 ZL aelsl
a5 Jal gy 5l eslizal b e 5 (5,8 0511 el S
3 8 s 50 e 5 apalS

_ %GRXSL
100

Loy (GR ‘wl:f as el VI oT s &

1

3y a5l Jsb SL ¢ Sl
GR=%y/¥1 + (% + %)/¥1 + =+ (% — Xpet) /Y
o Aoy Xn B X1 ¢ G54l s Sy GR OT j3 &8
Sok;Yn Y1 sy v&; Sooled 53 034 g

i3y bl N Bl b sl (gl

S i Wyl p 30 (Jidlgs



Y40 Y a)wﬂdb)ﬁélﬁul&ﬂjﬁdm

s YL Sl S (L -4 Jeily slinad
(Y JSK8) sls ol

s Job
AL s e GBI L S b
Isb 5 Kilbe amglin b bl 13 8 4l 1 e
& i (G9) DLl Ol plie gy 5> 4pals
s sty 1S g 53 (G3) Dbl ) ol g
Ol (la s 3y50 55 Ll LBIL ls jae S5
2 8 polie 5 pleo Gigm o OOl Ol
G by ple 53 5 555 b gae 5L T Ll
SFp o Sope 4 opslie Gipn 4 ol
55 Ol oliile ST Olil (SlaS gy Syse 3 Wil
353 I gme pio Jeuily 3 g8 pslie 5 plas b
ol s NACH 1 Jools sla il sl 55 Js
- ol ol J b Ker-2 pslie sm 4 o Ker-1

(¥ JSKE) 5 50i sloml 5 5

ool S el wy asls Sl w e g L

AT oo Sz 4 0l ok 5 S50l Ao bele 5
g Fhds el an e ls S, g)sd S5
LAQT BE 4{)‘)@# —\‘}f&«é 6\.&&:»4\13_ BL Gg ‘flM,
23 Ll 3y 6 5V wpalS s el s pslin s
348 93 ..\.l.sﬁ sdalive Hls jme oDt bs fuily sl
sdalie ls ime CoMel oS L -1 (glimal 4 b il
ol pslie sy osd O ke ple 03 3 S
el Kh3 il (o go 4 o KNS ey Ol

4 by e s Culg 55 5 Sl 65 ol samalS

Y4

RESTUPEIRWPR

Sbhossw Syl doys das e Ol C’L"
AT (P53 gl sk Jodly Al L ol
Sy Olate (Gysd AT Rl a4 Calidee S s
;woumﬂpm}wwéu%ﬁaﬁpww
G il b g OldS Olawl 3 48 51> OLiS anllas
Ao 3 Y e Jeily 5o g5 G pslae Cpn 4 S
SFp il Aoy b Gl Gl g Soge 4 L
S 93 ol o O A e ple s (s S
Ol glac s 350 03 (0 K8 s K Sls gne
e s g 5 ) S El Ok
o5 sk (oles 53 K5 pslas 5w 4 s Kh3
Y Jedly o bl s 5L Y Joily bl 4 ) 55
Ll S8 s K lsine cgm 33 om D
wLw,JKer—Zr,uﬁ%ﬁp@;aﬁv\&yww
Tole ol 03 Cisn 3 ol & e e Ol Ker-1
Ot S bk Y ey o osh A8
S8l oy HL VY ity 5o L 5 Bl s s
s ) VL Sl gne Do 4 KEI2 lie (e

(O JS) 5 Ker-1 Gl

S34lgxr Sk
sk Jeily 2l (oS0l alie s Lol
Sl o 3l 3Lt NaCl ol (20 1 s o
5 Ok Ol 93 55055 G54l Sk I3 gne
s 4 o KNS 5 G3 sl (slacse bnlS
L35 KNS 5G9 s 5 4 a8 Olawl 33 opl ple (glo
- NaCl 51 fole by s feily ol o
22 Jy Amils g5 Ll Do 4 sl gl
g 4 Cams KEM2 b i gu oliile S Ol

) rsby iy b ales 55 L a Ker-l gl



w5 Jd G se sl Loy 5 Sal e S8 )

5 alh Glacs g o Ul gme O L Y de 3 S ol 57 Ol glad s sampalS w sl
(F S8 A otalin sl o1 p sl Ker- olas s & o KET-2 p5las s 5 55

Sl fouily 53 J9 35 5L-VY 54 F LgLAJ:.‘.Jl:.i.Jsl

oo
[}

(=)
fe]
1

Final germination (%)
L
=

[ )
]
]
e
T

WA TS H

=
]

G9 Kh5 Kh3 Ker-2 Ker-1
Musturd Biotypes

]
%]

ALS leos s 4 (Ker-1 5 Khs Go) bl 5 (Ker-2 5 Khs (G3) pslie i s 5 o s (5580 o3 amlin - S
NACH Lo 5 ot sloul 558 25 50 o

Fig 1- Mean comparison of Final germination of wild mustard biotypes resistant (Ker-2, Kh5 and G3) and
susceptible (Ker-1, Kh5 and G9) to ALS inhibitors under salt stress condition caused by NaCl (Bars on
column are standard error (SE).
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Fig 2- Mean comparison of germination rate of wild mustard biotypes resistant (Ker-2, Kh5 and G3) and
susceptible (Ker-1, Kh5 and G9) to ALS inhibitors under salt stress condition caused by NaCl (Bars on
column are standard error (SE).
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Fig 3- Mean comparison of seedling length of wild mustard biotypes resistant (Ker-2, Kh5 and G3) and
susceptible (Ker-1, Kh5 and G9) to ALS inhibitors under salt stress condition caused by NaCl (Bars on
column are standard error (SE).
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Fig 4- Mean comparison of Seedling Vigor Index of wild mustard biotypes resistant (Ker-2, Kh5 and G3) and
susceptible (Ker-1, Kh5 and G9) to ALS inhibitors under salt stress condition caused by NaCl (Bars on
column are standard error (SE).
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Fig 5- Mean comparison of final germination of wild mustard biotypes resistant (Ker-2, Kh5 and G3) and

susceptible (Ker-1, Kh5 and G9) to ALS inhibitors under drought stress condition caused by PEG (Bars on
column are standard error (SE).
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Fig 6- Mean comparison of germination rate of wild mustard biotypes resistant (Ker-2, Kh5 and G3) and
susceptible (Ker-1, Kh5 and G9) to ALS inhibitors under drought stress condition caused by PEG (Bars on
column are standard error (SE).
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Fig 7- Mean comparison of seedling length of wild mustard biotypes resistant (Ker-2, Kh5 and G3) and
susceptible (Ker-1, Kh5 and G9) to ALS inhibitors under drought stress condition caused by PEG (Bars on
column are standard error (SE).
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Fig 8- Mean comparison of seedling vigor index of wild mustard biotypes resistant (Ker-2, Kh5 and G3) and

susceptible (Ker-1, Kh5 and G9) to ALS inhibitors under drought stress condition caused by PEG (Bars on
column are standard error (SE).
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Table 9- Mean comparison of Final germination of wild mustard biotypes resistant (Ker-2, Kh5 and G3) and
susceptible (Ker-1, Kh5 and G9) to ALS inhibitors under different temperatures (Bars on column are standard
error (SE).
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susceptible (Ker-1, Kh5 and G9) to ALS inhibitors under different temperatures (Bars on column are standard
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Fig 12- Mean comparison of seedling vigor index of wild mustard biotypes resistant (Ker-2, Kh5 and G3) and

susceptible (Ker-1, Kh5 and G9) to ALS inhibitors under different temperatures (Bars on column are standard
error (SE).

ALS laokiylssh 51 eslizal el 5 5 ol
s Sl 5l 2 5N (gL 51OT Lojle 53 OSTLS
SAaCe pslae o5 93 ) Comer IO, e )
Sy Ol G585 adsl Ai) Ol Ba g omly >

d:f- g_,d:’u LS‘»“»,«;J}:: .,Lf.';‘) JJ Q;L&J ..3)‘.3 U:LLL

Yv

(ep 2o palas G s om0 B bl

oliile S o35 4 5 KW Ol s (ladlinl pglae i s
a)'JL:.A LS‘J{ 903y VLJ )\:..u' u’_:):u‘y Q‘}S 6‘)‘) Ker-2
STk Kl iy i eslizel 4 Sl 0T
Olew! (ju.a N Lv «h{b BE) ! L.LZL:@ ALS a.\i)‘.a)'\._v'
s el Semls S 0l b G3 okl



w9 3 PGS s sl Lo 5 Sl S ey

«Norsworthy et 2009 2008
Lyse 2005
Wlojor Spo & Solite Jas foun b b 25 Cale
OLSS oo Jove b (hss oy sl 25 ke ) eslinl
e sl S ale i eslizal el Sl dols L
b 1S Cale Sl eslinal OT I s s YL bl L o)
ol Sl eslimal Culg 53 5 Jmame 5 55 (Shagy
Sslaze U by Soslane Jes Jome b s S Cale
Beckie et al., 2004<Vencill et al., 2012)

al., ‘Neve,

oslazal  «(Weersink et al.,

Lol iScale 51 eslimal zals” (Powles, 2008
@ S b el 5 b S ale I eslisal
«(Wilson et al., 2008 <Sammons et al.,2007)
5 bles 03p Splale A s jalale Sl oGle
4 aeyze G JE) b s (65T ST sl
JB Slealt 5 L 5l beslg 035 ole 5 S5 gl
(Norsworthy et al., 2009) pslie Sa slacale Li)
L 6,8 s g e slaisy S0 Sl eslizad
Caaglie Ganw g 3 oS iSCale Sl eslanal ialS
5 Ss rpte dsol der 5 Son kS 0 6,5 S
Vencill ) cul bs iS5 Cale 4 S glie J 2857 55 T,

(etal., 2012
Sl OlF 58 0L =7 ey U gp5d A5 s
Jeily 53 g 9038 Lis 1) 5 Ao ys 00 1 YL
Jo ol boisg Gidler S8 Glyls 55 L -\
)s}oaﬁ;&zli)wéj&ﬁ@gb)sujuﬁ
ity 53 5 axils G5l doys VoL 5l -A ity
o o) 03 bl opl s ed (G50l 4 3B 5L Y
Lf‘j 5&%63&)&“‘)3?@5)&)5)}&
bl dsle 515 3955 0T u_i..a S S able s

YA

Sl ods IS 5 S olalsT s ey
(Loftfifar et al., 2016)

Jele by pslin a0 slas 8 Sals Ol
el S Gale 4 Caglin oSS o i 8l e
Semls S pSlale 208 5l O Oy
o3 S8 L ksl b QLS 51 a8 o lie 0L
pslie OLLE Kl Corer &K ol 0LLE
,» (Wiederholt and Stoltenberg, 1996A) .« 54
JACe Somexr 53 Caglae £ 8 Sl Sose )
Zand ) 5,05 3 golotal Gl Caglas RS (ol
L4y b6 bt ) 21 L .(and Beckie, 2002
Comax 3 palie Glady Sl idly oslinal L6
Al o e Sy g ol 53 (CBL dal i rals Yl
S Sl glasaly 361t pslis oLl S
polie OLLE ol & S Db Sl e
R e Gl Gl men 5 el sl
o oA Cale abte 558 Jols asjaly cpl Lol
SASBC 5 4 panie (S5 slaair Sl
A a5 4 (25 Glaptee OIS L 5 polis
whede 5 gled ol Al Ol
Wiederholt and Stoltenberg, ) .l S ale
.(1996B

b 51 Ker-2 polte s YL Sy a5 L
2 Caslie e (5 IS U ) (44? bCals, 54,
Soesliel depe B4 e ol Sawls
sl Sleslizal Loy beslgls b 51 ol S Cale
I Olge 4 2l 5 p glacale boj)le la s,
S ke sl 5 op) Sana 5 168 Sl 53 s
4 Olge LS e Cypde gl Saly Sl L8
250 g Sslite Jas e b ola S Cale 5l aslizal
<Legleiter and Bradley, 2008) c.jslae gl



Y40 Y a)wﬂdb)ﬁélﬁul&ﬂjﬁdm

o3 YV 3 VY Oljn s 1y 555 35 4l Syl o 5 4
o 1S 6LE YL oo glie outins OLES 457 s gas Lai
FOIS oy Sl (S 2l 3 s Jo 5
O e I v
41 el dse 4 LT L &S 55 sb 4 3 gad 0ol
Js 5 azelS 5o s)ly 25 13I8 ol o o8 S
(5 W depd A e 033 5 (S A5l
ol oS L 0T b, o 5 adsl iy e pw

wlS

Y4

S aS Laly o G5l Gl Ol @ am g b
2ol

R Ry T L N

Lo IS w58 ealinal OT J 287 55 Ol (St
OT sdzme ()Wl pde 5 03 0T gl 50 S8 51 iy 6)lT
3l usby A5 o Glaods 4 asia Ol S b
sai ST Sialer dl e 5o 1) 5 a ide ol g 55
O 5 ke mls bl & Gl s &S
5K Olge 4 15 o8 (Andalibi et al., 2005)

Db WY -8l iy 3 Js 5 Olje 0158 (g



w9 3 P ST s sl Lo 5 Sl S8 u

References &Uo S ygd

Abin, A., and S.V. Eslami. 2009. Influence of maternal environment on salinity and drought
tolerance of annual sowthistle (Sonchus oleraceus L.) at germination and emergence stage.
Weed Res J. 2:1-12. (In Persian)

Andalibil, B., E. Zangani, and A. Hagh-nazari. 2005. Effects of water stress on germination
indices in six rapeseed cultivars (Brassica napus L). Iranian. J. Agric. Sci. 36: 457-463. (In
Persian)

Anderson, D.D., L.G. Highly.,, AR. Martin, and F.W. Roeth. 1996. Competition between
triazine-resistant and susceptible common waterhemp (Amaranthus rudis). Weed Sci. 44: 853-
859. (In Persian).

Bair, N.B., S.E. Meyer, and P.S. Allen. 2006. A hydrothermal after-ripening time model for seed
dormancy loss in Bromus tectorum L. Seed Sci. Res. 16: 17-28.

Batlla, D., and R.L. Benech-Arnold. 2007. Predicting changes in dormancy level in weed seed
soil banks: Implications for weed management. Crop Protect. 26: 189-197.

Beckie, H.J., L.M. Hall., S. Meers., J.J. Laslo, and F.C. Stevenson. 2004. Management practices
influencing herbicide resistance in wild oat. Weed Technol. 18:853-8509.

Chachalis, D., and K.N. Reddy. 2000. Factors affecting Campsisra dicans Seed germination and
seedling emergence. Weed Sci.48: 212-216.

Chauhan, B.S., G. Gill, and C. Preston. 2006. Influence of environmental factors on seed
germination and seedling emergence of Oriental mustard (Sisymbrium orientale). Weed Sci. 54:
1025-1031.

Coons, J.M., R.O. Kuehl, and N.R. Simons. 1990. Tolerance of ten lettuce cultivars to high
temperature combined with NaCl during germination. J. Am. Soc. Hortic. Sci. 115, 1004-1007.

Friesen, L.J.S., G. M. Ferguson, and J.C. Hall. 2000. Management strategies for attenuating
herbicide resistance: untoward consequences of their promotion. Crop Protect. 19:891-895.

Grundy, A.C., K. Phelps., R.J. Reader, and S. Burston. 2000. Modeling the germination of
Stellaria media using the concept of hydrothermal time. New Phytol. 148: 433- 444,

Guerke, W.R., T. Gutormson., D. Meyer., M. McDonald., D. Mesa., J.C. Robinson, and D.
TeKrony. 2004. Application of hydro-time analysis in seed testing. Seed Sci. Technol. 26: 75-
85.

Gulden, R.H., S.J. Shirtliffe, and A.G. Thomas. 2003. Harvest losses of canola (Brassica napus)
cause large seed bank inputs. Weed Sci. 51: 83-86.

Hadas, A. 1977. A simple laboratory approach to test and estimate seed Germination performance
under field conditions. Agron J. 69:582-588.

Heap, I. 2017. The International Survey of Herbicide Resistant Weeds. Online. Internet.
Wednesday, March 01, 2017. Available www.weedscience.org

Jasieniuk, M., A.L. Brule-Babel, and I.N. Morrison. 1996. The evolution and genetics of
herbicide resistance in weeds. Weed Sci. 44:176-193.

Jordan, N., M. Kelrick., J. Brooks, and W. Kinerk. 1999. Bio rational management tactics to
select against triazine-resistant Amaranthus hybridus: a field trial. J. Applied Ecology, 36:123-
132.



Y40 Y a)wc/\.kb)ﬁélﬁu.l&ﬂjﬁdm

Khan, M. A., and I. A. Ungar.2001. Seed germination of Triglochin maritime as influenced by
salinity and dormancy relieving compounds. Biological Plant. 44: 301-303.

Koger, C.H., K.N. Reddy, and D.H. Poston. 2004. Factors affecting seed germination, seedling
emergence, and survival of texasweed (Caperonia palustris). Weed Sci.52:989-995.

Legleiter, T. R. and K. W. Bradley. 2008. Glyphosate and multiple herbicide resistance in
common water hemp (Amaranthus rudis) populations from Missouri. Weed Sci. 56:582-587.

Li, J., L.Y. Yin, M.A. Jongsma, and C.Y. Wang. 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: 1543 1549.

Lotfifar, O., 1. Allahdadi., E. Zand, and GH. Akbari. 2013. Investigation of Wild Mustard
(Sinapis arvensis L.) Biotypes Resistance to the Acetolactate Synthase Inhibitors of Khoozestan,
Gorgan and Kermanshah Wheat Field. Iranian Weed Sci. 9: 39-53. (In Persian)

Lotfifar, O., I. Allahdadi., E. Zand., GH. Akbari and S. Mottaghi. 2016. Study fitness of
resistant and susceptible biotypes of wild mustard (Sinapis arvensis 1.) biotypes to acetolactate
synthase (als) inhibitor in competition and non-competition with wheat. Weed Sci. 11: 61-76. (In
Persian)

Martinson, K., B. Durgan., F. Forcella., J. Wiersma., K. Spokas, and D. Archer. 2007. An
Emergence Model for Wild Oat (Avena fatua). Weed Sci. 55: 584 — 591.

Masin, R., M.C. Zuin., D.W. Archer., F. Forcella, and G. Zanin. 2005. Weed Turf: a predictive
model to aid control of annual summer weeds in turf. Weed Sci. 53: 193-201.

Minbashi, M., M.A. Baghestani., H. Rahimi, and M. Aleefard. 2008. Weed mapping for
irrigated wheat fields of Tehran province using Geographic Information System (GIS). Iranian J.
Weed Sci, 4: 97-118. (In Persian)

Mojab, M., Gh.R. Zamani., S.V. Eslami, M. Hosini, and S.A. Naseri. 2010. Study the Effect of
Salinity and Drought Stresses Due to NaCl and PEG on Germination Characteristics and
Seedling Growth of Jungle rice (Echinochloa crus-galli Var: Oryzicola). J. Plant Protection. 24:
108-114. (In Persian).

Neve, P. 2008. Simulation modeling to understand the evolution and management of glyphosate
resistance in weeds. Pest Manag. Sci. 64:392-401.

Norsworthy, J. K., P. Neve., K. L. Smith., C. Foresman., L. Glasgow, and I. A. Zelaya. 2008.
Use of a model to develop practical solutions for reducing risks of glyphosate-resistant Palmer
amaranth in cotton. Fayetteville, AR: Arkansas Agric. Exp. Sta. Res. Ser. 573:97-102.

Powles, S. B., and Q. Yu. 2010. Evolution in action: plants resistant to herbicides. Annu. Rev.
Plant Biol. 61:317-347.

Powles, S.B. 2008. Evolved glyphosate-resistant weeds around the world: lessons to be learnt. Pest
Manag. Sci. 64: 360-365.

Retrum, J., and F. Forcella. 2002. Giant foxtail (Setaria faberi) seedling assay for resistance to
Sethoxydim. Weed Technol. 16:464-466.

Sammons, R. D., D.C. Herring., N. Dinicola., H. Glick, and G.A. Elmore. 2007. Sustainability
and stewardship of glyphosate and glyphosate resistant crops. Weed Technol. 21:347-354.

)



w9 3 P ST s sl Lo 5 Sl S8 u

Schutte, B.J., E.E. Regnier., S. K. Harrison., J.T. Schmoll., K. Spokasand, and F. Forcella.
2008. A Hydrothermal Seedling Emergence Model for Giant Ragweed (Ambrosia trifida). Weed
Sci. 56: 555-560.

Tian, D., M.B. Traw., J.Q. Chen., M. Kreitman, and J. Bergelson. 2003. Fitness costs of R-gene
mediated resistance in Arabidopsis thaliana. Nature. 423:74-77.

Vencill W.K., R.L. Nichols., T.M. Webster., J.K. Soteres., C. Mallory-Smith., N.R. Burgos.,
W.G. Johnson, and M.R. McClelland. 2012. Herbicide Resistance: Toward an Understanding
of Resistance Development and the Impact of Herbicide-Resistant Crops. Weed Sci. 60:2-30.

Vila-Aiub, M.M., P. Neve, and S.B. Powles. 2009. Fitness costs associated with evolved herbicide
resistance alleles in plants. New Phytologist. 184:751-767.

Walsh, M.J. and S.B. Powles. 2007. Management strategies for herbicide-resistant weed
populations in Australian dryland crop production systems. Weed Technol. 21:332-338.

Weersink, A., R.S. Llewellyn, and D.J. Pannell. 2005. Economics of preemptive management to
avoid weed resistance to glyphosate in Australia. Crop Prot. 24:659-665.

Wiederholt, R.J. and D.E. Stoltenberg. 1996 A. Absence of differential fitness between giant
foxtail (Setaria faberi) accessions resistant and susceptible to acetil-coenzyme A carboxylase
inhibitors. Weed Sci. 44:18-24.

Wiederholt, R.J. and D.E. Stotenberg. 1996. Similar fitness between large crabgrass (Digitaria
sanguinalis) accessions resistant or susceptible to Acetyl-CoA Carboxilase inhibitors. Weed
Technol. 10:42-49.

Wilson, R. S., M. A. Tucker., N. H. Hooker., J. T. LeJune, and D. Dochan. 2008. Perceptions
and beliefs about weed management: Perspectives of Ohio grain and produce farmers. Weed
Technol. 22:339-350.

Windauer, L., A. Altuna, and R. Benech-Arnold. 2007. Hydrotime analysis of Lesquerella
fendleri seed germination responses to priming treatments. Indust. Crop Prod. 25: 70-74.

Zand, E., and H.J. Beckie. 2002. Competitive ability of hybrid and open-pollinated canola
(Brassica napus) with wild oat (Avena fatua). Canadian J plant sci. 82:473-480. (In Persian)

Zand, E., M.A. Baghestani., S.K. Mousavi., M. Oveisi., M. Ebrahimi., M. Rastgoo, and M.R.
Labbafi Hoseinabadi. 2008. Weed Management Guide. Jahade Daneshgahi of Mashhad Press.
(In Persian).

Yy



Weed Research Journal, 2017, Vol. 8, No. 2

Study Vigour and Early Growth of Resistant and Susceptible Biotypes of Wild
Mustard (Sinapis arvensis L.) to Acetolactate Synthase Inhibitors Under Different
Environmental Conditions

S. Mottaghi'*, K. Mostafavi', O. Lotfifar", S. M. Mirtaheri*

Abstract:
In order to study the effect of drought stress and salt stress and temperature on Germination and

Seedling vigour of resistant and susceptible biotypes of wild mustard (Sinapis arvensis L.) to
Acetolactate Synthase Inhibitors from three provinces Golestan, Kermanshah and Khoozestan, three
experiments were conducted as factorial based on completely randomized design in four
replications. Different salt and drought stresses levels were 0, -3, -6, -9 and -12 bar that created by
NaCl and PEG respectively. Examined temperatures were 0, 5, 10, 15, 20, 25, 30 and 35°C. In each
three experiments second factors was Biotypes of Wild Mustard include three susceptible (Ker-1,
Kh3 and G9) and three resistant biotypes (Ker-2, Kh5 and G3). Studied traits were germination
percent and rate, seedling length and seedling vigor index. Result showed salt and drought stresses
reduced vigor and early growth of all biotypes but this reduction was different in biotypes.
Optimum temperature for all biotypes were observed in 15 and 20°C. In almost conditions, different
of resistant and susceptible biotypes of Golestan were not significant but in Khuzestan province,
vigour of resistant biotype was lower than susceptible biotype but about Kermanshah biotypes,
resistant biotype in many conditions had higher vigour than susceptible biotype. Results showed
that resistant biotype of Golestan and Kermanshah caused to high vigor, in competition with
susceptible biotypes and crop had better and faster germination and have to find other herbicide or
nonchemical methods to control these biotypes.

Key words: Drought stress, Germination rate, Salt stress, Seedling vigour index, Temperature.
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