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The overreliance on herbicides and their continuous use has led to the selection of
resistant populations, which is considered a fundamental and serious problem in
agricultural systems today. The continuous use of acetolactate synthase-inhibiting
herbicides over the years in wheat fields of Khuzestan Province has also caused
resistance in weeds in these fields and imposed costs on farmers in this province.
For this purpose, based on the agricultural land map and farm history, after visiting
wheat fields in Ramhormoz County, Khuzestan Province, seeds of 22 suspected
ALS-resistant wild mustard populations were collected from wheat fields. In
addition, a population from a location in the same region with no history of ALS
herbicide application was collected as a susceptible population. The experiment
was conducted in two parts: screening and dose-response, which involved,
respectively, the application of the recommended dose of the herbicide
mesosulfuron-methyl + iodosulfuron-methyl-sodium + diflufenican (Othello, OD
6%, 96 g a.i. ha'") and a range of doses of 0, 24, 48, 96, 192, 384, and 768 g a.i. ha
'in the autumn and winter of 2024 at the Agricultural Sciences and Natural
Resources University of Khuzestan. Based on the two Adkins and Moss ranking
indices, 4 and 15 wild mustard populations were classified into the suspected
resistant (PR) and resistant (RR) groups to the Othello herbicide, respectively. The
resistance index to the Othello herbicide for wild mustard populations was
estimated to be between 1.45-4.80 based on the fresh weight index and between
3.95-7.52 based on the percentage of plant survival after herbicide application.
Considering the increasing prevalence of Othello-resistant weed populations in
this province, management programs for herbicide-resistant weeds, including crop
rotation and judicious herbicide application, should be pursued more rigorously
than before.
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Table 1. Results of the screening test of suspected wild mustard populations for resistance to the recommended dose of
the herbicide mesosulfuron-methyl + iodosulfuron-methyl-sodium + diflufenican.

) Dry W(?lght Fresh ‘.’velght ‘ Category index*
Population reduction reduction Survival (%)
(% of control) Adkins  Moss

1 63.73 (5.73)" 62.31 (6.39) 81.85 (2.63) S RR
2 70.85 (6.78) 68.91 (7.88) 83.33 (10.54) S RR
3 66.67 (8.42) 57.04 (10.65) 82.35 (12.50) S RR
4 76.17 (3.20) 68.21 (2.65) 82.00 (7.84) S RR
5 55.58 (8.80) 45.61 (9.32) 93.32 (2.86) S RR
6 59.54 (5.10) 45.47 (4.46) 88.96 (6.91) S RR
7 59.57 (5.05) 55.92 (8.04) 94.64 (3.29) S RR
8 73.99 (9.33) 76.36 (2.08) 73.67 (8.76) S R?
9 68.28 (13.32) 51.70 (12.53) 85.28 (4.72) S RR
11 64.79 (10.78) 59.17 (12.68) 85.48 (6.65) S RR
14 62.94 (8.92) 57.02 (6.59) 84.61 (4.24) S RR
19 68.66 (4.55) 74.61 (6.22) 25.71 (11.20) S R?
20 78.97 (3.61) 77.56 (4.01) 74.67 (3.09) S R?
21 57.28 (9.36) 58.61 (9.54) 83.14 (4.65) S RR
3a 45.79 (12.71) 49.66 (10.85) 90.95 (5.85) PR RR
7j 73.59 (7.54) 92.16 (2.89) 21.67 (9.72) S S
35a 84.29 (4.41) 85.81 (3.81) 58.00 (14.05) S S
35b 73.87 (8.95) 86.12 (5.06) 15.87 (4.79) S S
42a 45.11 (8.53) 36.11 (10.25) 100.00 (0.00) PR RR
42c 72.86 (3.77) 72.63 (7.24) 53.18 (12.62) S R?
59a 39.69 (6.76) 44.87 (7.16) 92.11 (3.78) PR RR
59¢ 45.44 (7.30) 43.48 (7.37) 80.75 (3.33) PR RR
S2 76.76 (5.71) 92.29 (3.19) 2.22 (1.24) S S
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*According to the method of Adkins et al. (1997), resistant (R), probably resistant (PR), and susceptible (S) populations will be identified
by maintaining at least 80% dry weight and 50% viability compared to the control, maintaining 50-80% dry weight and viability compared
to the control, and maintaining about 50% dry weight and >50% viability compared to the control, respectively; according to the method
of Moss et al. (2007), a population that shows a percentage of fresh weight loss (between 0 and 36%) compared to the control is definitely
resistant (RRR) and most likely reduces the efficacy of the herbicide; a population that has between 36 and 72% fresh weight loss
compared to the control is definitely resistant (RR) and probably reduces the efficacy of the herbicide; a population with a fresh weight
loss between 72 and 81% compared to the control has early signs of the possibility of developing resistance (R?); and the population that
has a weight loss between 81 and 100 percent compared to the control is susceptible to herbicide (S). "Values in parentheses represent the

standard error (SE).
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Figure 1. Fitting of a three-parameter log-logistic function to fresh weight (upper) and
survival (lower) data of resistant and susceptible wild mustard populations to mesosulfuron-
methyl + iodosulfuron-methyl-sodium + diflufenican.
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Table 2. Parameters estimated by fitting a three-parameter log-logistic equation to fresh weight and

survival percentage data of wild mustard populations.

Fresh weight (g plant™)

Population b" d EDso (g a.i. ha) RI

3a 1.85 (£0.40) 157 (0.08) 25729 (£37.24)  3.31(0.56)"

42a 0.77 (£0.19) 1.69 (£0.11) 37322 (£102.30)  4.80 (1.38)"™

592 0.98 (£0.13)  2.12(x0.11)  113.00 (+19.39) 1.45 (0.28)™

59¢ 1.22 (£0.20) 182 (+0.10)  194.89 (£33.49)  2.51 (0.48)""
S 4.85 (£1.52) 1.74 (+0.09) 77.70 (+6.82) ]

Survival (%)

3a 162 (£035)  93.15(£3.84)  350.94 (+4026)  6.00 (£0.76)"

42a 112 (£0.18)  101.11 (43.68)  439.52 (£55.97)  7.52 (£1.04)"

592 179 (20.23)  99.02 (+3.27)  230.75(£21.20)  3.95 (+0.42)"

59¢ 175 (20.26)  100.18 (£3.24)  269.36 (£23.96)  4.61 (+0.48)"
S 3.96 (£0.66) 10131 (£3.63)  58.45 (£3.23) ;
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*Abbreviation: b, Slope of the dose-response curve for populations at the EDs, point; d, Upper limit of the dose-response
curve; EDsg, Dose required to produce 50% of the maximum response between the upper and lower limits of the curve; RI,
the index or degree of resistance calculated by dividing the EDs, of the resistant population by the EDs, of the susceptible

population. "“The positive and negative signs in parentheses indicate the standard error.

s, %% and *** indicate no significant difference and significant difference with the susceptible population at the probability

levels of 0.01 and 0.001, respectively.
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