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ABSTRACT

A study was conducted to evaluate the impact of farming and management factors on resistance of wild mustard to
tribenorun methyl in Golestan province in collaboration with the Iranian Research Institute of Plant Protection and
Mohaghegh Ardabili University from 2014 to 2016. Relative resistance was determined by screening the collected
seeds of suspicious biotypes from all regions of the Golestan province. The relationship between herbicide resistance
and farm records from agricultural, management and technical aspects was evaluated by ordinal logistic regression
model of proportional odds models. The result showed that crop rotation and wild mustard density had significant
impacts on the development of resistance at 95 percent level of probability. Under regular spring rotation, the risk of
resistance was 6.165 times lower than the reference rotation (autumn rotation). Wild mustard at high density (reference
density) had 3.69 times greater risk of developing resistance than of the lower density. Type of tillage, sowing date and
irregular use of herbicides compared with farmer’s lack of awareness of technical issues had no significant effect on the
risk of resistance. Determining the effects of different factors in the development of herbicide resistance might result in
more effective management of weeds.
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Table 1: Relative resistance frequency of wild mustard biotypes in the studied fields and the effect of agronomic and management factors
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Table 2: Fitness, calibration and discrimination of ordinal regression model (Odds ratio Model)

bl Ja Jlaaa sl a5 Jlez
Statistical Model value df Probability
Goodness of Fitt 550, 45

Log likelihood (LL) 25.26

Cox-Snell R? 0.59

Negel kerk R? 0.67

Calibration O gew! ,Jls

Hosmer- Lemeshow Chi? 12.59 6 0.05

Discrimination

Oliwl oS golse 53 hte Osos 65 & Amsda
D ESRUPC g RGN Sy PO A U S-S L Ly
3 S s Sl ails G138 i gds 2 5 acdle (’S‘JS)
S ABT pde) baiSiile Gime o (g8
Sl zil e b S Lol an AT 5 el

335 s e Gl > S 5 (o Bl

JS;AJ& 4 Cwglis 34 SMWJ&)J{ O'.’.|)°
OF 53 36 lalss 5 dosds 55 Je0sy5us S
4 mmada s sacde (SIE s el sl o
e Sas w 3as Ol S Ol i el gl S
R e 4§ e 53 OIS Ol el bl

G LS W s el Sk 5 S Ol la S

(o5l ol e Clia Cod Caslin 55 Jlaz
olel i ol osle s L3 bl sy xS ol VA0
Sl S By LA sz pr e sl b ol e
Sl 4 Cad Saslie Gy Sl o sl Gl sds &

O Jsdor) s iy 212 VAN (S (S15) mxr e
@Séjbqué:): QMilchMilSC'?)UJE_}J'\
534S Olomas (3L (ol pme sl Goley3D) ax
o S ile il 3,18 (o kS (sla iSile s o pou
S s Ml ety BT e Ll d Loalis s
Ole 5 b gme (e Osy5us S 4 Cwslie o
Golsgme sl ((ls 038 0) by 5 b 5,5

g,.wlj.a )}fj.lay- ASC,_{Q\jSL;a Al > LA odalia



(MY 5 aglacile [l daee /(1A O, K0 5 o>

Y

saglecdle s B4 cll g aglacile
A s (Suaeda sp) i cile e S0 e
L oeeols «lsd o 3w 53 a5 (Alhagi) pseudalhagi
Calas Ol S e 5 aslacile J S« plBl sl
AUt 5o s Sl s do e ale Ol L
2 e Molse Sl b e Sl Sl e Ososus S
ol 8 sy el e Sl (ESCls 6 Caglis s
Gble 53 (Vi) Clls gy s Ol 5 2l 55
o s il Sy sy M 4 wlass
N s x2S Jlo o5 53wl 5 osle s S04

Ju.)_j..i e.L.ZC,ViS Q)JJ‘U a)L@.

FAeS et O s fhe Juls s e JES),
ol s Ghle ool HAO isile 4 caslie
Looisbe (Ol O35 ssdome) 3L3 o SHoL s
22 edes lelse Sl e Dol 35S 5 5 aglaale
Sl Gimsds Fehian aslacile cwlel s
oS5 esslaze gladle b s 1 (Minbashi et al., 2007)
55 el s iy Gl ol s desda s sl s
o o Ll Sl 3y Canslie i ot Ol Gl
Olakd s a Gbla ul 55 sy S s 5 ala S
gl S e s 2l s Ol Bl ol b
Jolse SV S o S o osb e e Do
IS 5 b wcis gble s Cuslie 5o edes

OS5 £4l50 43 iy J3)5 13 ke (39,5055 (AT LE 41 Cunglie oy )3 Jiws (Lo it iU -V Jgua

Table 3: Effect of the independent variables in the development of Tribenorun Methyl resistance in wild mustard in wheat fields
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Figurel: Sensitivity Level (True Positive Rate) vs. 1-Spesifisty (False Positive Rate)

Ll 03,8 Ol |y (5o 5 o155 pedd Vel (s
(Massa et al., 2013) O)SKas 5 Lube laasl U 5,50 o0l
Gl gl e b Sl
Sl (G3550) SIS Bl amys Yo Liesds 2
o ool I pl sl (Abdollahipour, et al. 2013)
b e sda bk SL pmes 5 el e SL
GlaamalS a5 ol ol Eob 5 4l ) 2y Cash)
Ol «cils Slgsl abew o B8 Obey s 3 acale ol
GlazalS o Gud pe bl S e > s J S
Sl p 53 25d o Lge @S L Olosan G alacils
S Sl odd jasiia WlS el 4B S Oy p0 85 (o3L5
5 ool S Il Eel 5wl Lo
sble ;3 (Hatzler, 2000) 555 o ladlads o35 «
S es O35 S 5wl sl Caws B 4 s
B e il S eslind & b s ol
g e a3l oS apa S W o e Do
oSl gble ol s Cwslie 55, LYs 5 LS
bzl S 53 @by b Wi e s aslacile
,US 5> (Murphy & Lemerle, 2006) asb awils (S dle

sUlE 5 Cwslie JalSS 5o 5 placile oS|5 it LS

BLIREE ol ool ks L}LL& BE Ji.l.:: ¢L5>r.k~d 6)));5[;-
bbby SULssneS 5 piy S s a4 (bl oyl
SRV sl o g 5 Al Gl el s e (See £1)5
(Mulligan & Bailey, 1975) Jils b i 9ds > oS5
O ; SElausa Giomen 5 o)le okl 558 s 4 L
L oS losS il o oslinad 03 2.8 5b 4 OF | e
35 Sl e3ls S Ol & o glia e e sds 2 VS VS\f
o)) 5 Caslie S a el ABT Ol U 54
J&& 0 g L @:uu:Su.Lo b 2e g_.zju Cole
Q‘j}'& Ll olis C,..Aju.a BSES NS LS)\'%;.‘M UJLQJ
o .:ﬁjzi.ﬁ‘vsch.@l.g@baﬁ Sy el aS s S Olge
bzl 1 3 o BT 5 sslasl SUSl e
SOl Ol s g Sl e Cuaglie G5 4 50 58 SIS '@JU
e Sk 0l 4 a5 b i OkudS Slial s e
spry e bl s gl Gl oule 5 s e
mds 2 sl gadler &Sl s a4 remes )0
5 3 slalass 5 o Ole 53) 0L sl b



(MY 5 aglacile [l daee /(1A O, K0 5 o>

AR}

Ll 030 o8 L 2SUile & Conslie & o ol aIST
(S gl e sle (alasl b DUl il
L DU el 5 olatl sy colem o33
s b isale 4 mplbaile Cuslis Oy pde ol S
b JeeOsosus s a0 oims Jo 5 Caslis oy cpl 2
SaS b i 7 5 acdls oS15 5l auls s e 0L
Cales LS 03 G slapsd (G g isds
S ke 5 Llg oo oyl OV pamme CBS 5 o5 sl
(ALS (5o551330) o 0357 4 simss 5 sl

A e

Abdollahipour, M., Gherekhloo, J. and Bagherani, N.
2013. Assessment of relative fitness of resistant
Sinapis arvensis biotypes to Tribenuron Methyl
herbicide in vitro. Journal of Knowledge of
weeds, VVol.5, No. 1. Pp. 35 -48.

Abreu, M.N., Siweira, A.L., Cardoso, C.S. and Caiaffa,
W.T. 2008. Ordinal logestic regression models:
application in quality of life studies. Cad Saude
Puplica; 24 supp. 4:581-591.

Blackshow, R.E., Anderson, G.W., and Dekker, J.
1987. Interference of (Sinapis arvensis L.).
and(-Chenopodium album L.) in rapeseed
(Brassica napus). Weed Res. 27:207-213.

Ananth, C.V. and Kleinbaum, D.G. 1997. Regression
models for ordinal responses: a review of methods
and applications. Int. J. Epidemology. Dec;
26:1323-1333.

Hatzler, B., 2000. Weed population dynamics. In:
Proceeding of the Intergrated Crop Management
Conference, 20-29 November, A mes,lowa, USA.

Heap, I.M. 2018. The international Survey of
Herbicide Resistance Weeds. Available at:
http://www.weedscience.org

Massa, D., Kaiser, Y.l., Andujar-Sanchez, D.,
Carmona-Aferez, R. Mehrtens, J., and Gerhard, R.
2013. Development of a Geo- References database
for weed mapping and analysis of agronomic
factors affecting herbicides resistance in (Apera
spica-venti L. beauv). (silky  wingrass).
Agronomy. 3:13-27.

Ol ok Ll s o ol) Jsame b 2l OB,
Tl 4 SISl Odeny 5 358 Al Gm e B AS
sk 4 cwl jaclacds (YL S5 paule 5l e
oS5 s sl Sy e 6 S ol DL el (IS
S5 e ibas (0515 S 4S) s 5 aile
I Oouses 4 heads m Ceslie 5y s (Gl
G )bd;,u

& 25 o

ol SVpame b oosls 55 ole OV S
ot 4 s S 1y e sds 2 SU sy Ll
pde &S cpl @ a5 U cpimen 58 0T WS1 5 RS Sl

&l

McCullagh, P., Nelder, J.A. 1989. Generalized Linear
Models: Chapman & Holl/CRC.

Minbashi Moeini, M. 2007 .Analysis approach for
weed management of irrigated wheat fields. Key
articles of 2nd conference on weeds in Iran, 30th
and 31th Octobre, Mashhad.

Minbashi, M.and Haghighi, A. 2012. Study On
persistence causes of weeds in Wheat fields of
khazar regions.Final report,Iranian Research
Institute Of Plant Protection. AREEO.22Pp.

Montazeri, M. 1989. The effects of new granstar
herbicide (75% WG) against broadleaf weeds in
wheat fields of Gorgan. Final report, Iranian
Research Institute Of Plant Protection. AREEO.
Pp:28.

Mohler, C.L. 1996. Ecological bases for the cultural
control of annual weeds. L. Prod. Agro. 9.468-
474,

Moss, S.R., Clarke, J.H., Blair, A.M., Culley, T.N,,
Read, M.A., Pyan, P.J., and Turner, M. 1999. The
occurrence of herbicide-resistant grass-weeds in
the United Kingdom and a new system for
designating resistance in screening assay. Pages
179-184 in Proceeding of the Brighton Crop
rotation Conference on weeds. Hampshire,
Uk:BCPC.

Mulligan, G.A., and Bailey, L.G. 1975. The biology of
Canadian weeds: Sinapis arvensis L. Can. J. Plant
Sci. 55:171-183.



Vo

..... &LJ)L&AJ} L;:iﬂ.)\ﬁngb)J»\}cﬁ?U JL.’.)J‘

Murphy, C., and Lemerle, D. 2006. Continuous
cropping systems and weed selection. Euphytica.
148, 61-73.

Melander, B. 1995. Impact of drilling date on Apera
spica-venti L. and Alopecurus myosurodes huds.
In winter cereals. Weed Res. 35, 157-166.

Owen, M.J., Walsh, M.J., Llewellyn, R.S., and
Powells, S.B., 2007. Widespread accurrence of
multiple herbicide resistance in western Australian

annual ryegrass populations.Aus.
J.Agric.res.,58:711-718.

Loll, R., Campbell, M., Walters, S., and Morgan, K.
2002. Co operative MRCC. A review of ordinal
regression model applied on health related quality
of life assessments. Statistical Methods in Medical
res; 11:49-67.

Wall, D.A., Friesen, G.H., and Bhati, T.K. 1991. Wild
mustard interference in traditional and semi-
leafless field peas. Can. J. Plant Sci. 71: 473-480.

Zewerger, P.and Ammon, H.U. 2002. Unkrut:
Okologie and Bakampfung. Eugen Ulmer,
Stuttgart.



