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The development of herbicide-resistant weed species is a threat to the agricultural industry
in Iran and the world. The first step in managing this issue is the identification of herbicide-
resistant populations. In this study, 124 and 45 grass weed accessions, including winter wild
oat, annual ryegrass, and littleseed canarygrass, were collected from wheat and canola fields,
respectively, in different provinces of Iran. The accessions were screened using commonly
used herbicides at the three- to four-leaf stage. The weed accessions collected from wheat
fields were exposed to the recommended field dose of clodinafop-propargyl, pinoxaden,
mesosulfuron-methyl+iodosulfuron-methyl-Na, and mesosulfuron-methyl+iodosulfuron-
methyl-Na+diflufenican. Similarly, the canola grass weeds were treated with haloxyfop-R-
methyl, sethoxydim, cycloxydim, and clethodim. The experiment was carried out based on a
completely randomized design with four replications under controlled greenhouse
conditions. Four weeks after spraying, the fresh weight of the populations was measured.
The results showed that 52, 9, 19, and 17% of grass weeds in wheat fields were resistant to
clodinafop-propargyl, pinoxaden, mesosulfuron-methyl+iodosulfuron-methyl-Na, and
mesosulfuron-methyl+iodosulfuron-methyl-Na+diflufenican, respectively. Morover, 47, 47,
and 22% of the canola grass weeds showed resistance to haloxyfop-R-methyl, sethoxydim,
and clethodim, respectively; while they were susceptible to cycloxydim. Cross-resistance to
selective herbicides in canola was observed in 36% of the tested grass weed species.
Additionally, multiple resistance to both ACCase and ALS inhibitors in wheat fields was
identified in 13% of winter wild oat and 82% of annual ryegrass populations, respectively. It
is recommended to avoid the use of herbicides with the same mechanism of action for
controlling grass weeds in areas where the wheat and canola rotation system is prevalent.
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Weed Clodinafop- Pinoxaden Mesosulfuron+ Mesosulfuron+
species Province Population propargyl iodosulfuron :)'dosulf.uron+
iflufenican

FWR* (%) RC** FWR(%) RC FWR (%) RC FWR (%) RC
Ardabil W49 11.04 RRR  84.47 S 77.90 R? 78.87 R?

W50 0.00 RRR  87.63 S 81.42 S 81.06 S
W51 0.00 RRR  88.02 S 69.55 RR 62.78 RR

W52 22.38 RRR  93.65 S 85.03 S 85.53 S

W53 64.86 RR 92.02 S 84.95 S 89.68 S

W54 75.85 R? 97.90 S 96.24 S 98.10 S

W55 0.00 RRR  92.55 S 77.45 R? 92.44 S

W56 0.00 RRR  91.53 S 0.00 RRR  91.42 S

W57 0.00 RRR  88.94 S 0.00 RRR  90.25 S

W58 21.56 RRR  91.93 S 84.62 S 90.86 S

W59 9.89 RRR  91.84 S 79.45 R? 84.85 S

W60 30.40 RRR  93.76 S 86.70 S 90.89 S

W61 42.77 RR 92.37 S 89.00 S 93.54 S

W62 4,18 RRR  89.32 S 85.30 S 85.84 S

W63 22.49 RRR  93.45 S 83.89 S 81.28 S

W64 82.09 S 94.32 S 89.65 S 88.59 S

W65 17.94 RRR  95.52 S 81.64 S 84.11 S

W66 44.44 RR 96.09 S 83.45 S 87.79 S
W67 38.16 RR 92.88 S 72.93 R? 79.20 R?
W68 13.89 RRR  94.28 S 78.13 R? 67.47 RR
W69 32.60 RRR  94.00 S 78.67 R? 71.80 R?
W70 75.26 R? 92.48 S 76.84 R? 78.76 R?
© W6 0.89 RRR  71.50 R? 67.08 RR 71.49 R?
3 w7 63.80 RR 79.43 R? 62.83 RR 64.14 RR
2 W8 0.00 RRR  67.36 RR  72.46 R? 63.40 RR
=) w9 83.30 s 83.35 s 7491 R?  74.02 R?
= W10 14.92 RRR  72.08 R? 73.13 R? 66.16 RR

g w11 13.78 RRR  83.08 S 78.99 R? 81.45 S
3 w12 0.00 RRR  80.66 R? 80.76 R? 78.74 R?
2 W13 11.03 RRR  83.55 S 77.09 R? 76.15 R?
% W14 82.58 S 85.06 S 71.72 R? 72.48 R?
© W15 83.25 S 90.65 S 72.99 R? 77.10 R?
% W16 70.35 RR 73.02 R? 74.77 R? 75.37 R?

w17 84.32 S 88.55 S 81.45 S 72.16 R?
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W18 64.20 RR 74.29 R? 69.03 RR 72.15 R?
W99 59.98 RR 84.43 S 81.29 S 81.53 S
W100 80.05 R? 85.15 S 79.77 R? 87.36 S
W101 83.86 S 84.35 S 77.17 R? 84.63 S
W102 70.03 RR 84.59 S 89.12 S 85.53 S

Isfahan W19 87.15 S 89.87 S 72.61 R? 72.59 R?

W20 79.01 R? 85.34 S 79.25 R? 70.81 RR

W21 89.18 S 89.76 S 75.65 R? 76.57 R?

Isfahan W22 88.79 S 88.59 S 85.81 S 71.72 RR

W23 87.67 S 82.56 S 82.80 S 62.19 RR

W24 87.32 S 87.05 S 80.92 R? 72.92 R?

W25 85.93 S 88.07 S 72.10 R? 73.33 R?

W26 85.51 S 82.04 S 76.69 R? 80.60 R?

w27 85.27 S 84.83 S 73.73 R? 74.97 R?

W28 86.20 S 89.88 S 84.20 S 76.18 R?

W29 89.58 S 89.14 S 63.37 RR 79.81 R?

W30 90.96 S 90.14 S 73.05 R? 74.38 R?
W31 88.83 S 88.52 S 70.92 RR 83.84 S

W32 80.35 R? 82.78 S 63.35 RR 69.62 RR
W33 90.78 S 89.19 S 79.14 R? 81.76 S

W34 87.96 S 85.75 S 58.51 RR 77.09 R?

W35 84.34 S 84.97 S 74.41 R? 68.37 RR
W36 86.12 S 81.69 S 73.26 R? 81.07 S
W37 91.87 S 92.11 S 79.08 R? 86.00 S
W38 87.12 S 85.72 S 71.03 RR 83.26 S

W39 87.46 S 90.62 S 79.55 R? 79.76 R?
© W40 92.42 S 90.39 S 82.89 S 84.65 S
.g W41 89.17 S 87.43 S 79.22 R? 84.69 S

'g W42 88.96 S 85.41 S 80.86 R? 80.94 R?

= W43 87.87 S 79.13 R? 71.93 RR 77.35 R?
E_ W44 89.38 S 87.50 S 82.52 S 86.72 S

S W45 86.83 s 84.63 S 79.08 R?  80.84 R?
z W46 91.34 S 89.99 S 88.90 S 86.80 S
E W47 90.23 S 88.68 S 86.72 S 85.49 S
D W48 88.27 S 85.51 S 84.55 S 86.61 S
g Khuzestan W71 49.68 RR 71.38 RR 89.50 S 90.99 S
z W72 70.08 RR 85.89 S 88.43 S 84.33 S
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Phalaris minor

Alborz

Ardabil

W73
W74
W75
W76
W77
W78
W79
wa0
wal
w82
wa3
w84
W85

w4

W5

P17
P18
P19
P20
P21
P22
P23
P24
P25
P26
p27
P28
P31
P32
P33
P34
P35
P36
P37
P38
P39
P40
P41

41.46
87.61
40.00
46.99
65.48
55.57
45.29
35.89
87.36
90.02
49.46
83.69
90.91

69.69

0.00

50.21
72.29
65.00
71.30
36.03
59.35
54.22
60.21
75.97
73.08
89.05
77.50
50.28
60.26
88.13
88.22
64.33
90.96
83.04
58.85
51.15
86.46
90.12

RR
S

RR
RR
RR
RR
RR

RRR

41.93
89.34
78.33
67.05
85.17
79.99
65.13
67.79
87.85
89.16
85.01
88.41
87.25

78.34

81.65
84.10
89.46
90.31
88.64
59.85
89.39
85.56
86.06
87.11
90.84
92.79
93.12
91.20
84.45
93.86
89.23
89.49
95.38
90.96
89.81
86.64
92.37
95.33

RR
S

R?
RR

R?
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48.43
85.93
81.77
88.97
82.70
80.57
86.07

84.79
85.36
85.55
90.62
84.73
84.93

82.70

67.11
86.40
85.73
86.35
88.59
85.99
87.03
85.80
85.67
87.35
86.81
89.78
91.01
86.05
87.76
90.58
80.68
83.43
86.17
83.31
85.66
83.05
79.69
88.46
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58.67
87.70
89.03
89.59
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87.51
83.06
90.51
85.86
87.79

76.39

70.14

88.76
85.15
88.17
87.10
89.28
86.66
85.35
85.89
87.35
88.32
88.47
92.06
86.61
86.98
90.40
85.37
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84.47
86.64
84.24
82.47
88.40

OOV uLmm nOouununnmuonmunao

A
N

DL OLOLLOLOLOLOLOOLOOOOnununnnmummoma

)

)



a2 IS 5 piS 5150 2,0y 0 (slogiScile @ jluw SRio Syl jpo slacile iz g 6 Cooglio

P42 52.71 RR 94.48 S 87.74 S 89.26 S
P43 53.39 RR 91.07 S 85.70 S 86.58 S
Khuzestan P29 85.55 S 83.98 S 81.14 S 80.34 R?
P30 89.12 S 92.77 S 88.26 S 84.12 S
Tehran L1 87.34 S 86.57 S 86.35 S 87.40 S
L2 84.87 S 88.20 S 88.94 S 87.72 S
Khuzestan L15 45.76 RR 90.86 S 4.09 RRR  43.01 RR
L16 19.28 RRR  91.64 S 0.00 RRR  33.76 RRR
L17 8.71 RRR  69.23 S 0.00 RRR  38.03 RR
E L18 0.00 RRR  87.36 S 0.00 RRR  14.61 RRR
= Ardabil L19 0.00 RRR  86.79 S 0.00 RRR 1981 RRR
2 L20 6.84 RRR  66.02 RR  13.75 RRR  25.95 RRR
g L21 0.00 RRR  45.47 RR  13.37 RRR 1351 RRR
5 L22 12.42 RRR  70.46 RR 5781 RR 39.27 RR
- L23 0.00 RRR  71.07 RR  39.22 RR 66.21 RR
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Weed Haloxyfop-R-methyl Sethoxydim Cycloxydim Clethodim
species Province Population
FWR* (%) RC** FWR (%) RC FWR (%) RC FWR (%) RC
W86 89.06 S 87.79 S 94.93 S 94.93 S
wa7 39.12 RR 93.33 S 95.85 S 95.85 S
W88 94.41 S 92.21 S 96.68 S 96.68 S
Mazandaran W89 70.95 RR 71.56 RR 88.92 S 88.92 S
© W90 15.73 RRR 86.03 S 93.45 S 93.45 S
Ko woa1 64.29 RR 0.00 RRR 73.60 R? 84.67 S
< W92 47.27 RR 0.00 RRR 75.62 R? 77.27 R?
-§ W93 10.30 RRR 81.59 S 96.10 S 96.10 S
= AAl 83.33 S 65.62 RR 74.70 R? 74.70 R?
2 AA2 84.05 S 70.27 RR 93.43 S 93.43 S
i AA3 27.62 RRR 91.52 S 95.81 S 95.81 S
= Golestan MA30 77.97 R? 55.29 RR 91.89 S 91.89 S
2z MA26 83.44 S 54.74 RR 82.14 S 82.14 S
© MA31 58.88 RR 43.23 RR 89.38 S 89.38 S
L MA9 80.84 R? 3.93 RRR 79.03 R? 79.03 R?
< MAZ23 75.23 R? 77.05 R? 89.66 S 89.66 S
B = @ — & Gplestan P1 87.02 S 82.99 S 95.47 S 93.54 S
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RR
p2 10.41 RRR 25.12 RRR 90.25 s 8.89 R
RR
P3 86.65 S 5.55 RRR 91.44 s 13.88 R
P4 87.39 S 89.37 S 94.11 S 93.75 S
P5 88.86 S 89.77 S 94.38 S 94.38 S
P6 85.55 S 85.87 S 92.77 S 91.46 S
pP7 41.47 RR 78.81 R? 93.91 S 92.30 S
§ Mazandaran P8 81.54 S 85.70 S 93.90 S 92.53 S
= P9 86.98 S 89.48 S 92.28 S 92.28 S
2 P10 11.44 RRR 81.32 S 84.82 S 83.85 S
% P11 77.71 R? 89.08 S 94.55 S 94.17 S
£ P12 96.41 S 96.59 S 96.76 S 96.67 S
P13 91.88 S 93.86 S 96.93 S 96.77 S
P14 91.64 S 96.46 S 97.42 S 97.17 S
P15 90.56 S 95.15 S 96.88 S 96.55 S
P16 93.23 S 96.28 S 96.77 S 96.64 S
< Tehran L25 90.99 S 90.90 S 95.43 S 89.72 S
_-5 L24 90.37 S 92.29 S 95.81 S 93.46 S
2 RR
E L3 23.72 RRR 61.28 RR 92.77 S 0.00 R
2 L4 37.29 0.00 94.96 0.00 RR
S : RR : RRR ' S : R
RR
Mazandaran L5 5.42 RRR 62.85 RR 93.47 s 0.34 R
RR
L6 0.00 RRR 12.61 RRR 91.40 s 0.00 R
L7 61.50 RR 44.20 RR 85.12 S 81.06 S
L8 81.89 S 88.99 S 85.06 S 82.92 S
L10 0.00 RRR 70.79 RR 83.03 S 72.10 R?
L11 RR
12.53 RRR 0.00 RRR 90.74 S 0.00 R
Golestan RR
L12 2.08 RRR 21.59 RRR 92.62 S 30.87 R
RR
L13 2.86 RRR 0.00 RRR 92.77 s 0.00 R
Fars RR
L14 6.20 RRR 0.00 RRR 95.39 S 0.00 R
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