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Investigating the resistance of wild mustard (Sinapis arvenisis L.) biotypes to tribenuron methyl
herbicide in wheat fields of Ramiyan Township

2 o mire Ao § B e o S a5 sl g p Sl

o>

G ile ol (AU pie 3 ivo BB (Ol 33 i3 3giaes § A5l o Olod 3 Jlo ¥ 3l iy b b
~O9IGF 4 Cwglio H9p (i Il L)1 3929 Olely Ol el PAS E5l50 53 & poe S Sble 5 Sy
b wbo 9 (53)9lis” pole olLiIS 53 170 Jlo 3o o SsbT (Sinapis arvensis L.) o9 Jo 5 jadile 30 o
G W F (ST e Ol yeh P £l 3 Loy Jo5 e Caglie 4 o5 elin Sdcuwign (b plxil O 5
3390 Do 9T 33 b &5 gKhe (S gut Tl .S (59T R0 3 ARSI Sl disle Hg5 gl 457 (83150 3 e i g
JRo0998S 5 il Lilitke Sld Plie 50 jplile cnl el 9 polie Sdwigy PTI98 JUE
FRO9 9GS 4 Loy SO Shodign (S 00 caglio J3p il (Tl Eub-30 Ogesl @ (8T SIS (np 3390
o dile 4 RAM-R-5 g RAM-R-30 (RAM-R-25 RAM-R-27 RAM-R-14 sy uign cwglin 450 a5l .o
Polio S wign 4 0391 £il50 STy Ald a0l Cawd 4 VMU 9 VAT XA &) KA+ gy i 4 o 0939065
45 Wiloud sudlio (23130 30 P9l (Sl g b il § e (3 LI g D! itupus dilolus 3 03liksl b a9 & 5
Sl Sl >l Cgx NG5 o S8 (ol S 09 485 51 S sload 4l p 0)sle ST g 0dgs Cawln CLS (G451 W31
O 5 18 oolaiul 3550 Fbln plo 4 SLS pl drwgi Hl Cxilow g polie B SBLAE Co g

O 1 AlE (Fewl— 30 (S (S ile 4 Cwglin (Caoglio 43 5o (sl Dlels”

VAP V/YF sy G \WAS/40/0Y 13l 5 b
OB b e 5 55058 pske o&esls el 05 8 5 a slacile bajile s plolid il ol )87 (6 el -

otf;@;acu‘)@),us“b oKsls ey 05 5 HLiils -

otfjf&xbcm)‘_;;)}us“b ity ety 05 5 Sl skukY

S8 anb gl 5 550518 pske ol (elyj 05 £ el ¥

B85 b mlie 555508 ple ol8sils wiely 0 8 (25 DS (530557 (5173 (s il -0

E- mail: Gherekhloo@gau.ac.ir J s ediw 5 #

v



. oo Ale 4 (Sinapis arvensis L.) is>g Jo 5 Sbowign cwglio (v p

4 Glaze 5538 5 ok gl 58 slacile SITVO 35>
[Fabaceae Asteraceae (Brassicaceae Poaceae slro s
Zand et al., ) ... Chenopodiaceae (Polygonaceae
o5 5 (Sinapis arvensis L.) _i>s Jss (2012
2 S gl £ Lo 5h sile o s Brassicaceae
Minbashi et al., ) s,ls ,1 3 jlu [SKie gl S o3 45
g s s b Ll 8 o 5l 53 e S54l (2008
Y e 53 olE ol (2, 015 I3 el gy sltal 3 0T
S dy ST ol s bl ST s 38 e S
e S S ke 4 Caslae 5 5L osTal YL 26,
Lotfifar et al., ) 55, slods 4 by 55 J 28 OO
(2015
F & gtie s 3 g sl o 5T Sl DS
McCourt and ) ol o ds il 5 s ool (slaaieT il
Duggleby 2006; Singh et al. 1991; Tranel and
S e sboslgls s o 5T ol (Wright 2002
(SCT) "wosdsib j=Jos S=seel Jisilsm ol (soubaze
Jesteos o (SU) Ty 51 L 5 s o(TP) Tapms 1 3550 5
Lk (IMD) Plogdgiluel 5 (PTB) Tacigpm,s
055> (Powles and Yu, 2010; Zheng et al., 2005)
Sk 4 sl oyl 516 Calods S puS (gl 2 e YF
ot Sl oyt gy 1S e Vo 2SS Lop A s 2SS,
Jos Joe 51 o g5 ) S Gla 1SS e KT
23S SIS E e il Js Wbl S Cale
035 Jeals) a5 blas S5 oslinal 350 5l b L
@l b L) e 0505 5 (Zand et al., 2012) <.l
mCde ol sl e oyl o sdl g 0g S 31 1S e (laast §
ol Jle 5 5 Sl odeuny S5 40 58T 53 VPR L s 2S
ol 5 o I35 le 5 g 5 p lacile ST (6 5
o3litul 3,50 s> 3 (.uuf g1 »> (Rapistrum rugosum L.)

1- Sulfonylamino-carbonyl-triazolinones
2- Triazolopyrimidines

3- Sulfonylureas

4- Pyrimidinylthiobenzoates

5- Imidazolinones

A

YRR
39l iS5 mlaw L (Triticum aestivum L.) ("“f
S S 53 5 Y/F 5 Shee Jaw g 5 S O pdos 12 VY
A S 5 0l s kT Slms s s SN o e
“t T S5 Jgame p Fen SES ) mha 5 A g
OFMAY 55> 458 45 o1y ol ol iS5 e 255
Lo, S 1 oslizal (FAO, 2016) .ol o 3,57 5 S
2 iy a3l el olE ol 5 ess e s LG 4an o
(A Camer il oo Ll s I gles 28 05 gdous
Gl Ha 035 5 abiw 3 4l Sl i o3Il camy sl
- ls ol 4 sl e ot 5 Shas s IS 3T (sla e s
5 oMae 5 &5 ool Lol b el Ab o o5 Shee sla
5 ObT e (S Fb (o3 s 8 O pae Ol
il e Sl p Ol s 5 p glacde sy gl
(@Me mlie o (o) oS LS s sl Sun glacale
S S5, 5ba 5 (Ghorbani et al., 2012) Wi o 5 5 T
5 plld i O 3 Shes A ol Jul e |
Sosortr 5 3 hee JHIH1 5 LS e 5 slcale S
(Ghorbani et al., 2012) wal awsls cwlul 25 g5l
Spogldde adlh S pe
(&bl (UL FOol I aabmanagement (IWM)
WS Sy e (ol (SO ST bt J RS 0ol
Colg 2 &S Sl jp glacale 5106 S Oua L )
Swanton and ) s e Jsd SB 5> She A5 4 e
slacale b ojyle SSKG sla s, (.,uf 5 (Weise, 1991

Integrated weed

e 5 a slacale o pie sl ol ply I 2107 55
Zand et ) 555 o oslizal glacd 5 oly5 (s Rk Slb i,
2SS Olsea b 1S e 4308 glaaas b 5.l 2012
(Beffa et al., 2012) Wloiss e bl 0 glaale J 25 5
Sacile o pda 3 6 S50 sl IRl b 28 Cale ST s b
bl 2 Cale 51 Jsol b 5 5 S oslial (g on slad 4 5
okd o S Cale 4 Cuaglie oy S o OLSS Jas 0

(Gherekhloo et al., 2016) ..



IFAY o ojlad o)+l §yn Slacile iag s Ao

g 0T olul 5 Ses 5 wib o S glaesls bl
Cowsay (ke baY CleMbl S5 51 &5 Cal Sl
Js 5 039 e 4 a5 L (Ghorbani et al., 2008) 4T -
2 s @IS 5 Ol Ok gs a6l 3 e
Js 5 sacile J S ede 5l Ol g OT 015058 2lo)b
eon S b adles b (e Ooosy 65 ks e
o glcale 4 o JT gl lols b S Cale 4 Coglis
03,57 Caws 4 5 WOT 2871, all g 5 pla 5 psla
el pslas 58 Glackle Oy pie (o s 55 e DL

R

by w9y 9 3Mg0
Slas )y Oldliae
s Js 5 5 e eafT 0uS 5ol glas s 20
r,\f gl Ml &7 55 s Al VYO o5 L b
S (.vuf 3 V0t e (i (uaSS Dbl Ol g8
O il s e alsls 47 0d (uaSd i plusl ol s
oy S eLlails b, s S e 5,8 s Al
s asf SosTpar WOT Sl iy Jo 5 o w g
s ...Ll:;g;.;GPS os 3 o3l Loos T Ll Sluazses
§ 5 s ke o Gl Sl 5 ey Jo g el Gl
Al L;,,Teq- Lzl o land Sy ke
o ile Olasio
o sacade 5o SSCale 4 Cuslin )y bt
U5y S5 b oslimul fe Ogy5n 5 S e I i
Ll oo r.x;f ol o adle s mly sl 28 ke I fze
33 el S5 B Ll ol 03,57 ) Jguder 53 OT Slaabeiia &7
b s il LS s pf Yo bV Jels,su6 5 oddans s
S 53 0 S Y0 53 4 Ol g 53 0T O oe 4l 4 42 5
L;tj,ugﬁ,;(ﬁm)ua“u@aﬁ,}a)gj,,usb}:

s B bl ol

¥4

Ol 034 owl .(Bena kashani et al.,2006) .5 . i3
Slp ol ol (el Sleo st (O e
2 5 ey oblE s s Bl ol Ol
ALS o,l55L sla iS Cale 03 28 S gmes 4 zmte 0T YU
(Aghajani et al.,2009) &l ois

oseh S e 4 Caglie 53 ey p S I S
okiylail slaediylal gl ASale 4 pslie S slalale
Cond Cnglie 3l g0 e il o ALS LYl SLSTY szl
S ake O 5l Jle 0 Sl S0y S ol w
Lactuca ) i>y a8 ;5 VAV Jlo s 0,58 5w IS
b= cale 5 (Mallory-Smith et al. 1990) (serriola L.
Primiani et al., ) Kochia scoparia (L.) A.J.Scott))
#ipaSN ol Jb s s 58 5 oluls (1990
pslie b 2 ale ol 4 o D1l 53 48 Sler 5 sl
- e Ia3b 4 S gline 35l 40 abes 31 .(Heap, 2018) wlodss
Hatami ) ol 5,0 slacale 4 015 o 0151 55 0ai 5 ALS
(Gherkhloo et al., 2018) >, J>> 5 (et al., 2016
3 03 0,L3

w37 bl sluls ;3 GIS 5 GPS i eslizal 1,8
S sblals J s Cdisee g sy SUSo s S glaads
- G393 cpl Gl SUlg Sl el bl oy ST 4
530 plil g 1) G slacale 4 e T Gble b Ol
&5 8> ooy sacde o So T 528 Glaais
(Ghorbani et al., 2008) s a5 k5 5,50 b ol pon
el b iS s 4 pslie S bilds gl
i iy 5 0kl ol r.u? g3 o> ALS 5 ACCase
Najari Kalantari ef ) Y37 laobu g 55 LoT 25T,
Kalami ) s 5™ (al., 2013; Derakhshan et al., 2015
.5 «Soofizadeh et al., 2014) 435 (et al., 2014
o2 b (Razghandi, 2016) 5T _Je «(Tatari et al., 2018)
bl sble &K olg s Sl ol el (5,5l

2 ootd M wl oS sl e Sliiy (gLl

1- Acetolactate synthase


https://en.wikipedia.org/wiki/L.
https://en.wikipedia.org/wiki/Andrew_John_Scott

. oo Ale 4 (Sinapis arvensis L.) is>g Jo 5 Sbowign cwglio (v p

OolT ys eslizal 550 2S Cale o gas Sladein =) Jgier
Table 1- Common properties of the herbicide applied in the experiment
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Table 2- Tribenuron methyl doses applied in dose-response assay
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D9 D8 D7 D6

D5

D4 D3 D2 D1*

200 150

100 50 25

12.5 6.25 3.125 0

* Herbicide-free solution (distilled Water)
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Figure 1- Geographical position of Ramiyan in Golestan Province and distribution map of surveyed wheat fields in this
Township
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Table 3- Results of screening test for putatively resistant wild mustard biotypes of wild mustard using recommended field
rate of tribenuron-methyl (Parameters were calculated as percentage of control)

Caglis Cumdy Sk deoys St o3l RSP Caglin Sy Slaodi) deo o St o3l Js 2 g
Resistance (dals ) (dals ) s Resistance (aals ) (aals ) S

status Survival Dry matter ~ Wild mustard status Survival Dry matter ~ Wild mustard

(% of (% of population (% of (% of population

control) control) control) control)
S 35 52 RAM-R-17 - 25 33 S

S 32 57 RAM-R-18 S 35 60 RAM -R-1

S 20 36 RAM-R-19 S 40 55 RAM -R-2

S 34 40 RAM-R-20 S 28 48 RAM -R-3

S 40 42 RAM -R-21 S 35 30 RAM -R-4

S 35 37 RAM -R-22 R 80 50 RAM-R-5
S 44 35 RAM -R-23 S 40 55 RAM -R-6

S 47 65 RAM -R-24 S 44 57 RAM -R-7
R 90 60 RAM-R-25 S 38 44 RAM -R-8

S 37 50 RAM -R-26 R 80 35 RAM -R-9
R 68 69 RAM-R-27 S 30 61 RAM -R-10
S 30 35 RAM -R-28 R 100 28 RAM -R-11
S 35 40 RAM -R-29 S 25 50 RAM -R-12
R 90 55 RAM-R-30 S 32 55 RAM -R-13
S 22 43 RAM -R-31 R 80 65 RAM-R-14
S 21 47 RAM -R-32 S 43 61 RAM -R-15

S 37 49 RAM -R-16

.C_gu.n R ﬂ_ﬁl—..» S o
e  S:susceptible, R: resistant

100 = B
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80 b Ram-R-11
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20

T T T
0 1 10 100

Tribenuron methyl (g ai. ha-1)
Jee 03050 (55 s (slass 4 gl 53 (i s Js 5 leo 5 el (slac g &S 055 Sl ki Y IS

Fig 2- Changes in dry weight of susceptible and resistant wild mustard biotypes in response to different tribenuron-methyl
doses
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Table 4- Parameters estimated by fitting 3 parameter log logistic function to dry weight data of wild mustard biotypes in
response to different tribenuron-methyl doses
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esistance Hills Upper  Resistance . Upper  Resistance . Upper
Factor slope limit Factor Hills limit Factor Hills limit
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10.75 137.51 6.16 89.96 2.06 20.41 0.91 100.54 2.36 26.67 0.96 99.8 RAM-
(2.8) (10.51) (2.33) (3.83) (0.64) (4.94)™  (0.13) (6.68) (0.52) (4.73)"  (0.14) (6.23) R-5
4.59 58.81 13.73 88.60 1.27 12.64 1.15 97.33 1.10 12.49 1.24 97.05 RAM-
(17.79) (226.52) (326.05) (4.07) (0.37) (2.29)™  (0.19) (7.04) 0.22) (195"  (0.17) (6.9) R-9
10.22 130.73 3.44 100.03 1.18 11.80 114  104.81 0.98 11.09 1.41 101.64 RAM-
(10.73) (10.16) (0.91) (3.99) (0.31) (2.09)™  (0.18)  (6.36) (0.18) (141" (0.18) (6.2) R-11
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12.23 156.49 35.07 94.42 3.70 36.71 1.05 99.78 2.66 30.08 1.06 98.72 RAM-
(18.86) (238.04) (125.1) (3.44) (0.11) (8.29)™  (0.17)  (6.31) (0.57) (5.13)"  (0.17) (6.12) R-30
- 12.78 1.61 95.74 i 9.89 1.34 98.39 ) 11.29 1.34 98.88 s
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Investigating the resistance of wild mustard (Sinapis arvenisis L.) biotypes to
tribenuron methyl herbicide in wheat fields of Ramiyan Township

M. Heravi', J. Gherkhloo?", A. Siahmarguee?, H. Kazemi®, S. Hassanpour Bourkheili®

Abstract

More than twenty years after registration of tribenuron methyl herbicide in Iran, there are reports on its
lack of efficacy in controlling broad leaved weeds in wheat fields of Ramiyan Township. To investigate
the occurrence of resistance to tribenuron methyl in wild mustard (Sinapis arvensis L.), a series of
experiments were conducted at Gorgan University of Agricultural Sciences and Natural Resources in
2016. Putatively resistant wild mustard biotypes were gathered from wheat fields of the Township. A
susceptible biotype was also gathered from the fields with no history of spraying. Putative biotypes
were first screened with the recommended dose. Then, response of susceptible and resistant biotypes to
various doses of tribenuron methyl herbicide was investigated. The results of dose-response assay
implied occurrence of resistant to tribenuron methyl in some wild mustard biotypes. Resistance factors
of RAM-R-14, RAM-R-27, RAM-R-25, RAM-R-30 and RAM-R-5 were obtained respectively 3.90,
4.10, 3.96, 2.66 and 2.36. Distribution map of fields infested with susceptible and resistant wild
mustard biotypes was drawn using geographic information system and it was revealed that the gathered
biotypes were observed in the fields which possessed unsuitable cropping pattern and weed
management was based on chemical control. The results of the present study may be utilized to
implement herbicide-resistant weed management practices as well as prevention of development of
these plants to other regions.

Keywords: Distribution map, Dose-response curve, Herbicide resistance, Resistance factor

Received date: 29 July 2017 Accepted date: 18 October 2017
1- MSc student of Weed Science, Agronomy Department, Gorgan University of Agricultural Sciences and Natural
Resources

2- Associate professor, Agronomy Department, Gorgan University of Agricultural Sciences and Natural Resources

3- Assistant professor, Agronomy Department, Gorgan University of Agricultural Sciences and Natural Resources

4- Associate professor, Agronomy Department, Gorgan University of Agricultural Sciences and Natural Resources

5- PhD student of Crop Ecology Agronomy Department, Gorgan University of Agricultural Sciences and Natural Resources
Corresponding author E-mail: gherekhloo@gau.ac.ir

04



