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Abstract

The emergence of herbicide resistance in weeds is one of the factors threatening yield reduction in wheat fields in Iran.
A greenhouse study was conducted in 1401 in the research greenhouse of the Faculty of Agriculture of the University of
Kurdistan in order to investigate the resistance of weeds to common herbicides in wheat fields in some western cities of
the country, including Kamyaran, Dehgolan, Saqqez, Sanandaj, Shushtar, Ilam and Kermanshah. At the end of the
growing season, seeds were collected in fields where farmers were dissatisfied with the effectiveness of herbicides in
controlling weeds and suspected resistance. Results showed that out of 44 examined stands, three populations of Avena
ludoviciana showed resistance to Clodinafop propargyl. The results of investigating the effect of six herbicides used in
wheat on clodinafop-propargyl resistant masses showed that all of them were significantly more sensitive to the two
Sulfosulfuron and mesosulfuron + iodosulfuron + diflufenican, indicating a negative cross-resistance in these
populations. One of the reasons for negative cross-resistance in clodinafop-resistant stands is that these stands are far
less competent than sensitive stands. Negative cross-resistance in clodinafop-resistant weeds can be considered a
weakness in adopting strategies for managing weeds resistant to this herbicide.
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Table 1. Collected populations of suspected resistance in Avena ludoviciana.

No. Abbreviation of population Sampling county No. collected population Sampling regions

1 Sag-R1 Saqqez 2 Saqqez

2 [la-R1 [llam 2 Ilam-Sarawle-Sarawle

3 [la-R2 Illam 2 Abdanan-Chawar

4 Ker-R1 Kermanshah 2 Qaleh-Qeyswand

5 Ker-R2 Kermanshah 2 Ganabad-Hojumabad

6 Ker-R3 Kermanshah 2 Kermanshah-Kalian wosta
7 Kam-R1 Kamyaran 3 Shirwaneh-Hajishorea

8 Kam-R2 Kamyaran 4 Khanmawa-Aliawa-Zarinjoub
9 Kam-R3 Kamyaran 4 Warmahang-Alk

10 Kam-R4 Kamyaran 3 Toubreriz-Neijeqawi

11 Kam-R5 Kamyaran 5 Asengaran-Mawian

12 Deh-R1 Dehgolan 1 Dehgolan

13 Kam-R6 Kamyaran 3 Shahini-Kawaneh-Karegel
14 Kam-R7 Kamyaran 2 Gommata olia and Sofla
15 Kam-R8 Kamyaran 1 Bzwash

16 Kam-R9 Kamyaran 2 Kashtar

17 Kam-S Kamyaran 1 Ziwieh

18 Shu-S Shushtar 1 Shushtar

19 Shu-RR Shushtar 1 Shushtar

Total 44
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Table 2. Herbicides used in the cross-resistance test.

Single or dual Recommen ..o of
No. Common name Trade name ingie or Gu Mode of Action Formulation  ded dose (ai me of
purpose g ha'l) Application
1 clodinafop-propargyl  Topic Single purpose  ACCase inhibitor 8 % EC 800 2-4 Leaves
2 fenoxaprop-P-ethyl Puma super  Single purpose  ACCase inhibitor 7.5 % EW 80-100 24 L.
3 pinoxaden Axial Single purpose  ACCase inhibitor 4.5 % EC 125 2-4 L.
4 sulfosulfuron + Total dual purpose ALSase inhibitor 80 % WG 40-50 2-4 L.
metsulfuron Methyl
5 mesosulfuron + Atlantis dual purpose ALSase inhibitor 1.2 % OD 1.2-5 24 L.
iodosulfuron
6 mesosulfuron + Othello dual purpose ALSase inhibitor ~ 8.25 % OD 1.6 24 L.
iodosulfuron +
diflufenican
7 Sulfosulfuron + Apiros dual purpose ALSase inhibitor 75 % WG 26.6+1000 2-41L.
Goldengate oil*
* Golden Gate oil was used to enhance the mixing and improve the effectiveness of the herbicide in the sprayer.
ALSase: Acetolactate synthase inhibitors.
ACCase: Acetyl coenzyme carboxylase inhibitors.
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Table 3. Estimated parameters of the dry weight of resistant stands obtained from fitting the four-parameter logistic
function in the dose-response test with clodinafop herbicide.

Abbreviation

of population Min Max Hillslope ECso RMSE
[la-R1 -8.39 101.30 0.97 186.86 3.88
[la-R2 26 100.51 1.07 680.85 1.72
Shu-RR -10.18 98.20 0.78 286.25 4.49

*Root Mean Square Error
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Figure 1. Effect of different doses of clodinafop propargyl herbicide on dry weight of resistant A. ludoviciana weed

masses. Ila-R1: resistant population, I1a-R2: resistant population, and Shu-RR resistant population.
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Table 4- The estimated height of resistant stands from fitting the four-point logistic function in the dose-response test

with clodinafop herbicide during four weeks of measurement.

Abbreviation of

population Week Min Max Hillslope ECso RMSE”
1 -0.85 89.08 7.52 1215.88 6.34
la-R1"* 2 -0.01 94.78 13 150.58 2.60
3 -0.19 91.61 8.22 147.91 4.22
4 -1.22 90.89 4.12 140.06 5.66
1 -185219.87 96.26 0.92 33778478.06 1.92
la-R2 2 -0.08 91.12 11.29 605.53 4.07
3 -3.87 87.61 2.95 563.88 8.05
4 -11.11 97.20 1.13 331.56 6.11
1 7.69 100.27 0.53 4379.25 1.07
2 -0.53 91.50 6.46 289.29 4.16
Shu-RR 3 -0.77 88.84 5.57 285.40 5.11
4 -3.62 92.78 1.97 214.99 6.91

*Root Mean Square Error

** Jla-R1: resistant population, Ila-R2: resistant population, and Shu-RR resistant population.
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Figure 2. The effect of different doses of clodinafop propargyl herbicide on the height of resistant A. ludoviciana weed
masses during 4 weeks of measurement. Ila-R1: resistant population, [la-R2: resistant population, and Shu-RR resistant
population. A) The first week of measurement, B) The second week of measurement, C) The third week of measurement,

and D) The fourth week of measurement.
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Figure 3. The effect of different herbicides on the Avena ludoviciana R and S dry weight. 1: Resistant population Ila-R1, 2:
Resistant population I1a-R2, 3: Resistant population Shu-RR, and 4: Susceptible population Kam-S.
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Figure 4. The effect of different herbicides on the R and population of S Avena ludoviciana height. 1: Resistant
population Ila-R1; 2: Resistant population Ila-R2; 3: Resistant population Shu-RR; and 4: Susceptible population Kam-S.
A) pinoxaden; B) Pumasuper; C) sulfosulfuron; D) mesosulfuron + iodosulfuron; E) metsulfuron + sulfosulfuron; F) mesosulfuron +
iodosulfuron + diflufenican.
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