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ABSTRACT

The present experiment was conducted to study the resistance of winter wild oat biotypes in wheat fields
and mapping the distribution of its biotypes resistant to clodinafop propargyl, diclofop methyl and
fenoxaprop P ethyl in Kalaleh township. Samples included 105 suspected resistance winter wild oat
accessions were collected in June of 2014 from 150 wheat fields of Kalaleh township. The coordinates of
the sampling points were recorded by a GPS. A susceptible sample was also collected from a region with
no spraying history. Screening of accessions was done with discriminating concentration of three
herbicides. The results showed that among the suspected resistant accessions, 27.60, 24.76 and 23.81%
were resistant to clodinafop propargyl, diclofop methyl, and fenoxaprop P ethyl, respectively. Among the
suspected resistant accessions 4, 7 and 11 biotypes were resistant only to clodinafop propargyl, diclofop
methyl, and fenoxaprop P ethyl, respectively 3.81, 6.67 and 11.47% out of 105 suspected resistant
accessions. Eight biotypes showed cross-resistance to both clodinafop propargyl and diclofop methyl which
was equal to 7.62% of suspected resistant accessions. Eleven biotypes equal to 11.47% of total accessions
showed cross-resistance to diclofop methyl and fenoxaprop P ethyl, 12 biotypes equal to 11.43% of
suspected resistant accessions showed cross-resistance to all three herbicides, and only one biotype was
cross-resistant to clodinafop propargyl and fenoxaprop P ethyl which was equal to 0.96% of total
accessions. Finally, the distribution map of resistant weed-infested fields was generated using geographic
information systems.
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Table 1- Characteristics of the studied herbicides

Common name Tr‘:\g?ne Chemical family Formulation Fiel(zlij/%sae;
Clodinafop propargyl Topik Aryloxyphenoxypropionate 8% EC 0.6-0.8
Diclofop methyl lloxan Aryloxyphenoxypropionate 36% EC 25
Fenoxaprop P ethyl PusnL]?)er Aryloxyphenoxypropionate 7.5% EW 0.7-1
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Table 2- Winter wild oat accessions’ response to clodinafop-propargyl, diclofop-methyl and fenoxaprop-P ethyl
after exposing to discriminating concentration.

Wint clodinafo diclofo fenoxapro Wint clodinafo diclofo fenoxapro
er wild oat p-propargyl p-methyl p-P ethyl  erwild oat p-propargyl p-methyl p-P ethyl
accession accession

4 - - + 39 +

6 - - + 43 + +

8 + + - 44 + + +
11 - + 45 - +
12 - + 46 - + +
13 + + + 47 + + -
16 - + 48 - - +
18 + + 49 + + -
20 + 54 + +
21 + 55 - -
22 + 59 + + +
25 - + 62 + +
28 + + 63 - - -
30 + - 64 + + +
31 - + - 65 + + -
36 + + + 74 + + +
38 + + + 76 + + +
80 + - + 91 - - +
81 + + + 94 - +
82 + + - 96 + -
83 + + + 97 - +
84 - + - 106 + - -
86 + - 109 + + +
87 + + +

.,LZL:L;a Lﬁa.}}:)) C,.A)LEA f.\&)o:}g NLE.A slaasOlis g_,.”Jj.Sdu —5+

+ and — represented resistant and susceptible biotypes.
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Table 3- Estimated parameters by fitting 3 and 4 parametered-log logistic equation to length of susceptible and

resistant seedlings of winter wild oat in response to diclofop methyl.
Lower limit

wild oat Upper

—
accession limit (d) Slop (b) © ECs (e) (mg ai.lit™) RF
97.07
8 (3.01) 13(011) - 8.18 (0.79) 3.8 (0.45)
12 97.05 0.08(0.07) - 8.73 (0.8) 4.06 (0.43)
2.57) 08(0. 73(0. 06 (0.
98.68
13 (2.23) 1.01 (0.07) - 13.03 (0.99) 6.06 (0.55)
18 10008 1.09 (0.07) . 7.49 (0.69) 3.49 (0.39)
@2.79)
22 10%20536) 1.17 (0.25) 28.24 (9.04) 8.93(2.7) 4.15 (1.28)
96.47
28 (2.69) 0.9 (0.12) - 25.11 (2.28) 11.68 (1.24)
94.63
30 (321) 1.33(0.17) - 14.9 (152) 6.93 (0.86)
3 99('3?55) 0.78 (0.17) - 21.57 (1.65) 10.03 (0.78)
36 97('3925) 0.69 (0.12) - 37.09 (4.92) 17.26 (2.53)
38 96.6 (3.48) 0.91 (0.23) - 37.46 (3.9) 17.43 (2.09)
100.94
43 (2.56) 0.84 (0.05) - 8.9 (0.75) 4.14 (0.4)
97.67
44 57 1.69 (0.17) - 27.91 (1.12) 12.99 (0.85)
97.29
46 (3.06) 0.95 (0.09) - 15.48 (1.68) 7.2 (0.92)
101.95
47 2.39) 0.79 (0.06) - 16.14 (1.52) 7.51(0.81)
49 10(()2832) 0.63 (0.06) - 20.49 (2.65) 9.54 (1.35)
100.79
o4 (2.64) 0.88 (0.06) - 9.59 (0.92) 4.47 (0.49)
98.35
59 301) 0.76 (0.09) - 22.17 (2.87) 10.32 (1.47)
99.68
62 (2.36) 0.79 (0.06) - 16.92 (1.52) 7.87 (0.81)
103.39
64 (3.14) 0.83 (0.06) - 10.35 (1.19) 4.81 (0.65)
65 101(.5,78) 0.97 (0.17) 18.61 (7.44) 5,51 (1.45) 2,57 (0.69)
92.87
4 (1.96) 232(0.32) - 35.89 (1.34) 16.69 (1.1)
76 10(()é2833) 0.87 (0.7) - 11.98 (1.33) 5.58 (0.71)
81 96.61 (3.6) 1.27 (0.13) - 8.82 (1.05) 4.10 (0.58)
82 98.4 (3.43) 0.64 (0.07) - 15.96 (2.57) 7.43 (1.29)
97.56
83 (2.82) 0.7 (0.15) - 48.39 (6.14) 22,50 (3.12)
100.05
84 2.31) 0.9 (0.06) - 11.4 (0.96) 5.30 (0.52)
99.55
86 224) 0.97 (0.08) - 13.48 (2.31) 6.22 (1.11)
97.31
87 (3.06) 0.95 (0.09) - 15.48 (1.68) 7.2(0.92)
101.03
109 2.62) 0.83 (0.05) - 11.6 (1.15) 5.39 (0.62)
S (susceptible) 98.35 1.95 (0.17) ; 215 (0.13) -

(3.01)
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Table 4- Estimated parameters by fitting 3 and 4 parametered-log logistic equation to length of susceptible and
resistant seedlings of winter wild oat in response to fenoxaprop-P ethyl.

wild oat Upper  limit Slop (b) Lower limit mg EC50 (e)( RF
accession (d) (c) ai.lit?)
4 106.53 (1.31) 0.99 (0.9) 33.05 (3.17) 0.68 (0.08) 5.81 (0.74)
6 99.76 (1.95) 1.04(0.12) 55.98 (2.52) 0.62 (0.10) 5.29 (0.88)
11 100.57 (2.11) 0.94 (1.23) 26.71 (5.74) 0.7 (0.17) 5.98 (1.47)
13 101.25 (1.65) 0.63 (0.03) - 1.32 (0.11) 11.28 (0.98)
16 98.15 (1.06) 0.86 (0.09) - 1.12 (0.12) 9.57 (0.99)
18 11157 (2.21) 0.79 (0.08) 27.64 (4.17) 0.25 (0.05) 2.14 (0.04)
21 102.69 (1.22) 0.81(0.14) 66.43 (4.34) 0.74 (0.29) 6.32 (2.52)
25 102.97 (1.24) 1.44(0.12) 41.47 (1.38) 0.39 (0.03) 3.33(0.25)
28 108.04 (1.35) 0.53 (0.02) - 1.48 (0.11) 12.64 (0.96)
36 106.32 (1.04) 0.84 (0.16) 57.49 (5.01) 0.62 (0.21) 5.29 (1.76)
38 104.25 (1.52) 0.72 (0.04) - 1.56 (0.1) 13.33 (1.04)
44 105.39 (1.45) 0.67 (0.02) - 0.65 (0.05) 5.55 (0.38)
48 108.82 (2.64) 0.69 (0.13) 27.45 (7.67) 0.25 (0.09) 2.14 (0.85)
59 104.53 (1.7) 0.65 (0.04) - 1.44 (1.12) 12.30 (1.04)
64 115.14 (2.07) 0.89 (0.08) 15.45 (3.22) 0.24 (0.03) 2.05 (0.25)
74 111.79 (2.19) 0.81 (0.08) 14.16 (3.61) 0.18 (0.02) 1.54 (0.49)
76 111.05 (2.01) 0.7 (0.04) - 0.73 (0.07) 6.24 (0.66)
80 106.58 (1.36) 0.74 (0.08) 18.06 (4.73) 0.36 (0.07) 3.08 (0.61)
81 110.19 (1.14) 0.67 (0.02) - 0.59 (0.3) 5.04 (0.33)
83 101.77 (2.06) 0.93 (0.09) 12.9 (4.14) 0.44 (0.07) 3.76 (0.6)
87 112.87 (2.26) 0.92 (0.09) 24.24 (3.33) 0.25 (0.04) 2.14 (0.31)
91 102 (1.38) 0.4 (0.03) - 1.39 (0.04) 11.89(1.70)
94 112.56 (1.6) 0.93 (0.06) 19.23 (2.5) 0.29 (0.03) 2.48 (0.25)
97 108.5 (1.53) 0.78 (0.03) - 1.2 (0.08) 10.25 (0.82)
109 113.12 (1.72) 0.73 (0.03) 0.58 (0.04) 4,95 (0.39)
S (susceptible) 100.56 (1.77) 1.87 (0.09) 0.117 (0.04) -
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Table 5- Estimated parameters by fitting 3 and 4 parametered-log logistic equation to length of susceptible and
resistant seedlings of winter wild oat in response to clodinafop propargyl.

wild oat Upper  limit Slop (b) Lower limit EC50 (e) RF
accession (d) (c)

8 95.69 (1.26) 2.83(0.49) 34.79 (2.07) 0.13(0.01) 7.64 (0.4)
13 99.17 (2.78) 0.87(0.09) - 0.18 (0.03) 10.59 (1.42)
20 100.16 (2.62) 0.83(0.1) - 0.33(0.04) 19.41 (2.57)
36 96.79 (2.65) 0.77 (0.11) - 0.37 (0.02) 21.76 (2.93)
38 98.92 (1.71) 1.11 (0.13) - 0.19 (0.02) 11.18 (1.09)
39 101.03 (1.63) 1.23(0.18) 33.24 (0.17) 0.08 (0.001) 4.71 (0.14)
43 103.31 (2.17) 0.86 (0.05) - 0.09 (0.01) 5.29 (0.49)
44 101.78 (2.24) 0.48 (0.05) - 0.41 (0.07) 24.12 (4.17)
47 97.62 (3.61) 1.11 (0.18) - 0.17 (0.03) 10.00 (1.45)
49 101.32 (2.04) 0.75 (0.04) - 0.08 (0.01) 4.71 (0.76)
54 102.07 (1.82) 1.05 (0.11) 19.55 (4.09) 0.11 (0.01) 6.47 (0.52)
59 100.87 (2.25) 0.75 (0.15) 2.69 (0.24) 0.07 (0.03) 412 (1.71)
62 101.63 (2.04) 1.22 (0.14) 14.97 (4.07) 0.06 (0.01) 3.53(0.45)
64 101.16 (3.7) 0.66 (0.13) - 0.55 (0.13) 32.35(7.94)
65 97.71 (1.39) 1.99 (0.15) - 0.2 (0.001) 11.76 (0.75)
74 102.54 (1.96) 1.18 (0.12) 14.18 (3.4) 0.06 (0.01) 3.53(0.34)
76 98.82 (1.83) 1.29 (0.33) 40.29 (5.79) 0.09 (0.02) 5.29 (1.26)
80 100.69 (2.76) 0.68 (0.07) - 0.26 (0.04) 15.29 (2.18)
81 101.13 (2.07) 1.13 (0.07) - 0.09 (0.01) 5.29 (0.47)
82 99.49 (2.2) 1.04 (0.33) 56.23 (6.37) 0.12 (0.03) 7.06 (0.87)
83 101.26 (2.36) 0.85 (0.06) - 0.1 (0.01) 5.88 (0.68)
87 100.5 (2.1) 0.73 (0.06) - 0.29 (0.03) 17.06(1.77)
9 100.15 (2.22) 0.74 (0.19) 49.85 (5.87) 0.03 (0.01) 1.76 (0.87)

106 102.58 (2.53) 0.79 (0.05) - 0.15 (0.01) 8.82 (0.62)
109 96.71 (2.44) 1.77 (0.23) - 0.09 (0.01) 5.29 (0.62)
S 98.39 (1.95) 2.78 (0.21) - 0.017 (0.001) -

(susceptible)
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Figure 1-Distribution map of winter wild oat (black circles) in Kalaleh township (a), resistant to clodinafop

propargyl (Topik) (red triangles) (b), resistant to fenoxaprop-p ethyl (Puma super) (red triangles) (c) and resistant to
diclofop methyl (illoxan) (red triangles) (d). Yellow parts denote arable lands.
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