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ABSTRACT

Forty-six suspected herbicide-resistant winter wild oat populations collected from wheat fields of
Khuzestan province were screened in a whole plant bioassay using the recommended field dose of
mesosulfuron methyl+idosulfuron methyl (Atlantis %1.2 OD) and mesosulfuron methyl+idosulfuron
methyl+diflofenican (Othello %6 OD). The resistance index of two populations, with the highest percentage
of herbicide resistance recorded at the screening tests, to the mentioned herbicides was tested in a dose-
response experiment. Thirteen and six populations showed resistance to Atlantis based on Adkins and Moss
methods, respectively. Also, 18 and three populations were classified as Othello resistant populations based
on Adkins and Moss methods, respectively. This is the first report of resistance to Othello in winter wild
oat populations collected from Khuzestan province. A distribution map of winter wild oat populations
resistant and susceptible to herbicides was prepared based on the results of the screening test. Herbicide
resistance index to Atlantis in two dose-response experiments for the studied populations was ranged
between 8.9 and 15.1. Herbicide resistance index to Othello was ranged between 3.3 and 15.0. Due to an
increase in herbicide-resistant populations to ALS inhibitors in Khuzestan province, herbicide-resistant
winter wild oat management programs should be pursued more seriously.
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Common Name Trade Mechanism Formulation Field rate (g a.i. Company Name
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Mesosulfuron-methyl+iodosulfuron- Atlantis ALS OD 1.2% 18 Bayer
methyl sodium+mefenpyr-diethyl inhibitor
Mesosulfuron-methyl+iodosulfuron- Othello ALS OD 6% 96 Bayer
methyl inhibitor +
sodium-+diflufenican+mefenpyr- Carotenoid
diethyl biosynthesis
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Table 2. Percentage of control (survival, fresh weight and dry weight reduction) and herbicide resistance classification of Avena sterilis subsp. ludovicia populations to ALS inhibitor herbicides (Mesosulfuron + iodosulfuron+ mefenpyr- diethyl
(Atlantis) and Mesosulfuron + iodosulfuron + diflufenican + mefenpyr- diethyl (Othello)) according to the resistance rating systems designed by (Adkins et al. (1997) and (Moss et al. (2007).
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Mesosulfuron + iodosulfuron + diflufenican + mefenpyr- diethyl (Othello)

Mesosulfuron + fodosulfuron+mefenpyr- diethyl (Atlantis)

Rating system * (% of control) Rating system * (% of control) Population
Moss Adknis dry weight fresh weight reduction Survival Moss Adknis weight Dry fresh weight reduction Survival
RR R 93.69 44.89 81.25 RR R? 55.52 59.56 100.00 W.KH.AH3-97
R? R? 52.09 76.59 66.67 R? R? 59.39 75.36 100.00 W.KH.AH2-97
RRR R 93.96 33.00 100.00 RR R 94.15 40.51 100.00 W.KH.BE4-97
R? R? 64.15 78.48 87.50 R? R 95.28 74.95 100.00 W.KH.HA4-97
RR R? 79.88 36.62 50.00 RR R? 62.37 53.77 100.00 W.KH.BAV2-97
R? R? 52.59 76.62 100.00 RR R? 59.67 64.23 100.00 W.KH.BAG3-97
RR S 47.71 62.44 48.83 R? R? 54.16 75.98 100.00 W.KH.HA2-97
RR R 96.28 64.39 70.83 R? R 82.38 72.15 100.00 W.KH.DA5-97
RR R? 66.77 58.51 54.17 R? R? 55.65 71.83 100.00 W.KH.BE2-97
RR R 98.29 62.87 91.66 RR R? 65.43 65.78 100.00 W.KH.KA1-97
RR R 81.20 69.35 100.00 RR R? 76.92 54.26 100.00 W.KH.OM1-97
RR R? 57.14 70.79 100.00 R? R? 66.13 74.45 100.00 W.KH.RM2-97
RR R 95.15 4313 83.33 RR R 89.38 55.33 100.00 W.KH.HE1-97
RR S 49.88 46.53 45.83 RRR R 89.68 35.84 100.00 W.KH.RS2-97
RR R 87.68 71.01 70.83 RR R? 56.27 71.05 100.00 W.KH.BAG1-97
R? S 49.11 80.86 41.67 RR R? 73.91 66.65 100.00 W.KH.DA1-97
RR S 49.11 41.83 45.83 RR R? 55.71 71.58 100.00 W.KH.SH2-97
RR R 134.77 51.19 95.83 RR R? 71.26 60.21 100.00 W.KH.OM4-97
R? R? 60.99 77.94 100.00 RRR R 125.78 24.95 100.00 W.KH.HE3-97
RR R? 70.70 70.25 100.00 R? R? 55.64 75.05 100.00 W.KH.RS3-97
RR R 89.29 61.16 87.50 RR R? 61.15 70.88 100.00 W.KH.LA1-97
R? S 46.70 78.19 41.67 RR R 91.34 56.62 100.00 W.KH.LA2-97
S R? 59.60 81.52 91.67 RR R? 60.61 65.22 100.00 W.KH.DA4-97
RR R? 52.96 63.67 66.67 RR R? 55.84 67.79 100.00 W.KH.122-97
RR R? 66.53 54.91 85.29 RR R? 79.55 5331 100.00 W.KH.HA1-97
RR R 89.37 51.99 87.50 RR R? 71.57 4411 100.00 W.KH.BE1-97
R? R? 75.33 73.29 68.75 RR R? 65.08 48.24 100.00 W.KH.121-97
R? R? 72.33 74.26 68.70 RR R? 60.35 59.94 100.00 W.KH.HO1-97
RRR R 103.40 25.29 100.00 RRR R 80.36 170 100.00 W.KH.BE3-97
RR R 88.84 52.20 79.17 RRR R? 64.88 25.12 100.00 W.KH.SHO1-97
R? R? 52.62 77.20 75.00 RRR R? 75.95 24.05 100.00 W.KH.SH1-97
RR R 82.87 46.55 100.00 RR R? 59.95 40.05 100.00 W.KH.HA3-97
R? R? 52.03 80.18 55.00 RR R? 50.58 54.05 95.83 W.KH.HO3-97
RR R? 76.87 59.40 60.83 S R? 51.52 87.27 87.50 W.KH.RM1-97
RR R? 69.4 67.44 79.17 RR R 80.49 59.24 100.00 W.KH.DA3-97
R? R 96.39 72,91 91.67 RR R 96.16 50.16 100.00 W.KH.AH1-97
R? R? 65.63 79.07 54.17 RR R 94.53 40.47 100.00 W.KH.DA2-97
R? R? 54.43 76.62 70.83 RRR R 90.72 25.78 100.00 W.KH.OM2-97
RR R? 67.47 68.54 70.83 R? R? 55.62 73.84 100.00 W.KH.BAG2-97
RR R? 58.33 71.34 58.33 RR R? 54.99 45.01 100.00 W.KH.BAV1.97
RR R 80.36 68.38 79.17 R? R? 51.24 78.84 100.00 W.KH.HO2-97
RR R 82.68 64.41 58.33 R? R? 52.66 72.68 100.00 W.KH.AH4-97
RR S 47.04 61.78 45.83 R? R? 50.39 71.37 100.00 W.KH.OM3-97
RR R? 60.89 62.06 50.00 RR R? 68.56 53.66 100.00 W.KH.HA1-97
RR R 77.14 68.29 100.00 RR R? 66.86 67.91 100.00 W.KH.HE4-97
RRR R 145.18 13.85 100.00 RR R 106.35 40.88 100.00 W.KH.RM4.97
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# According to the Adkins method, the populations dry weight and survival compared to the control are more than 80 and 50% (R), at least 50 and more than 50% (R?), respectively, and if both are less than 50% (S). According

to the Moss method, the populations fresh weight reduction compared to the control are between zero -36 (RRR), between 36 to 72 (RR), between 72 to 81 (R?) and between 81 to 100% (S).
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Figure 1. Distribution map of winter wild oat accessions resistant or susceptible to mesosoulfuron+iodosulfuron (Atlantis) herbicide
in Khuzestan province: (A) classified based on Adkins method (Adkins ef al. (1997) and (B) Moss method (Moss et al., 2007).
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Figure 2. Distribution map of winter wild oat accessions resistant or susceptible to mesosoulfuron+iodosulfuron+deflufenican
(Othello) Khuzestan province: (A) classified based on Adkins method (Adkins et al. (1997) and (B) Moss method (Moss et al. (2007).
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Figure 3: Response of winter wild oat populations (RS2, BE3 and HA4) to increasing dose of mesosoulfuron+iodosulfuron (Atlantis)
herbicide from two separate experiments. The estimated parameters are presented in Table 3.
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Figure 4: Response of winter wild oat populations (BE4, BE3 and DA4) to increasing dose of

mesosoulfuron+iodosulfuron+deflufenican (Othello) herbicide from two separate experiments. The estimated parameters are
presented in Table 3.
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Table 4: The estimated parameters by fitting the three- and four-parameter Log-logistics model for winter wild oat populations in
two separate dose-response experiments. The numbers in parentheses indicate the standard error of values.

RI
Herbicides Exp Pop b d c EDso
+ c First W.KH.HA4-97 3.4(0.78) 05(0.02) 0.1(0.01) 7.1(0.71) -
5 g W.KH.BE3-97 3.4(0.78) 0.6 (0.02) 0.1 (0.01) 93.1(8.21) 12.9 (1.60) **
==
3 g W.KH.RS2-97 3.4(0.78) 0.6 (0.01) 0.1 (0.01) 108.9 (8.88) 151 (1.78)*
o
2 2 Second W.KH.HA4-97 7 (4.54) 0.6(0.02)  0.1(0.02) 7(1.22) B
W.KH.BE3-97 1.9 (0.70) 0.6(0.02)  0.1(0.02) 63 (12.48) 8.9 (2.12) **
W.KH.RS2-97 3.8 (2.05) 0.6(0.02)  0.1(0.02) 79.3 (9.36) 112 2.21)*
+g First W.KH.DA4-97 3(1.52) 0.4 (0.03) 0.11 (0.01) 42.2 (10.39) _
S .2
5 c
Lé % W.KH.BE4-97 3(1.52) 0.4 (0.03)  0.11(0.01) 141.2 (27.97) 3.3(0.87)™
§ 5
z W.KH.BE3-97 3(1.52) 0.4 (0.03) 0.11 (0.01) 637 (126.88) 15.0 (4.4) **
o
% Second W.KH.DA4-97 0.7 (0.13) 0.4 (0.02) nd 475 (15.27) B
]
§ W.KH.BE4-97 0.7 (0.13) 0.4 (0.02) nd 156.7 (49.88) 3.3(1.23)"™
W.KH.BE3-97 0.7 (0.13) 0.4 (0.02) nd 663.2 (222.25) 13.9 (5.41)*

Al o o yd S5 g g gdaw 53 (60 me g (613 xe pae 0B LS S Sy ik g % NS ol oal Cuwddy ED5oS & ED5oR ums jl cuoglio jad i RI

Dyglp BB e nd
RI: resistance index was estimated through dividing EDsgR by EDs,S. ns, * and ** indicate non-significant and significant at level of five and
one percent, respectively. nd: not determined.
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