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Table 1-Some characteristics of studied biotypes.

Code Year Location Province RorS
D2 1386 Dezfool Khozestan R
AN3 1385 Andimeshk Khozestan R
SH1 1386 Shosh Khozestan R
SH2 1386 Shosh Khozestan R
S1 1385 Sepidan Fars R
S2 1385 Sepidan Fars R
M4 1385 Marvdasht Fars R
M5 1385 Marvdasht Fars R
S 1385 Marvdasht Fars S
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Table 2- Estimated parameters from dose-response functions and resistant/susceptible ratios based on the above-ground biomass of the
resistant and susceptible biotypes to ACCase inhibitors.

Herbicide Biotype d(SE) C(SE) b(SE) GRi(SE) R? R/S ratio
D2 74.72(3.23) 24.45(2.59) 5.36(1.42) 215.27(12.65) 0.9 25.06
AN3 91.57(1.14) 8.82(0.88) 4.85(0.39) 145.98(2.35) 0.99 16.99
SH1 104.47(6.440 ; 131(0.29) 211.75(41.77) 0.94 24.65
SH2 100.23(1.10) - 2.40(0.15) 376.94(11.94) 0.99 43.88
Clodinafop s1 100.17(0.45)  60.76(0.49) 6.16(1.61) >376.94 0.99 >43.88
propargyl
2 103.26(4.24) - 1.19(0.17) 228.69(31.68) 0.97 26.62
M4 103.27(3.73) - 1.48(0.20) 188.73(20.59) 0.98 9.17
M5 70.79(8.27) 28.71(4.13) 1.90(0.68) 26.27(5.48) 0.94 3.06
s 99.96(2.74) - 156(0.32) 8.59(L61) 0.99
D2 97.60(6.59) - 1.22(0.23) 62.07(12.52) 0.96 293
AN3 102.98(4.10) - 1.99(0.32) 75.43(7.36) 0.98 355
SH1 97.78(7.21) - 1.77(0.39) 31.44(5.14) 0.96 148
SH2 101.04(8.75) - 1.12(0.25) 31.54(8.14) 0.94 149
Pinoxaden s1 95.82(8.20) - 1.19(0.26) 46.17(11.61) 0.95 2.18
2 99.20(7.30) - 0.74(0.15) 18.19(5.63) 0.95 0.86
M4 99.59(1.00) - 0.73(0.09) 0.84(0.34) 0.99 0.04
M5 99.79(4.87) - 0.68(0.11) 8.66(2.57) 0.98 0.41
s 98.88(8.35) - 1.41(0.34) 21.19(4.47) 0.95
D2 100.22(7.40) - 154(0.34) 67.76(12.62) 0.96 2.06
AN3 98.33(6.29) - 2.01(0.48) 84.69(12.49) 0.97 258
SH1 102.39(9.81) - 2.05(0.64) 47.91(9.43) 0.94 146
SH2 99.60(8.51) - 0.98(0.21) 61.21(17.27) 0.94 1.86
Traxos s1 99.26(4.98) - 1.24(0.18) 28.65(3.99) 0.98 0.87
2 99.99(0.19) - 4.16(0.04) 18.20(0.04) 1 0.55
M4 101.56(4.56) - 1.89(0.29) 66.84(6.78) 0.98 203
M5 99.78(3.39) - 1.77(0.18) 27.97(2.01) 0.99 0.85
s 97.87(0.19) - 7.82(0.59) 32.82(0.86) 1

d=upper asymptote, c=lower asymptote, b= relative slope around GRs, and GRsy is the rate required to 50% growth reduction.
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Figure 1—The effect of traxos on the shoot dry weight of susceptible (S, S1, S2, M5) and resistant (AN3) wild oat biotypes
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Table 3- Estimated parameters from dose-response functions and resistant/susceptible ratios based on the seedling length of the resistant and

susceptible biotypes to ACCase inhibitors.

Herbicide Biotype d(E) B(E) GRso(E) R? RIS ratio
D2 96.86(7.62) 0.77(0.15) 0.06(0.018) 0.94 6
AN3 98.49(4.42) 2.05(0.29) 0.03(0.002) 0.99
SH1 99.35(3.28) 1.09(0.1) 0.020(0.002) 0.99

SH2 98.57(0.18 0.91(0.18) 0.021(0.005) 0.95 2.1

Clodinafop propargyl S1 87.14(4.22) 2.46(0.69) 0.20(0.035) 0.95 20
S2 99.14(4.45) 1.52(0.21) 0.019(0.002) 0.98 1.9
M4 99.31(7.91) 0.91(0.246) 0.011(0.004) 0.95 11
M5 99.89(5.52) 1.23(0.42) 0.006(0.0024) 0.97 0.06

S 99.62(6.53) 1.51(0.43) 0.010(0.002) 0.97 -
D2 93.94(7.99) 1.43(0.34) 0.026(0.005) 0.95 2.89
AN3 84.25(5.68) 3.95(1.5) 0.038(0.004) 0.95 4.22
SH1 97.51(8.32) 2.02(0.55) 0.012(0.002) 0.95 1.33

SH2 99.19(5.04) 1.38(0.23) 0.009(0.001) 0.98 1
Pinoxaden S1 99.96(6.51) 1.45(0.29) 0.01(0.0010) 0.97 111
S2 99.96(2.47) 1.60(0.27) 0.004(0.0006) 0.99 0.44
M4 99.81(1.86) 1.61(0.11) 0.008(0.0004) 0.99 0.89
M5 100.13(2.54) 1.85(0.19) 0.007(0.0005) 0.99 0.78

S 99.85(2.57) 1.85(0.16) 0.009(0.0005) 0.99 -

D2 99.05(6.63) 1.22(0.26) 0.0026(0.0005) 0.97 2
AN3 98.94(5.95) 1.05(0.17) 0.0037(0.0007) 0.97 2.85
SH1 99.78(5.26) 1.04(0.22) 0.0015(0.0004) 0.98 1.15
SH2 99.91(3.20) 1.18(0.16) 0.0020(0.0002) 0.99 154
Traxos S1 99.87(5.03) 1.07(0.3) 0.0010(0.0004) 0.98 0.77
S2 99.92(4.390 1.07(0.28) 0.0009(0.0003) 0.98 0.69
M4 99.58(6.19) 0.96(0.22) 0.0017(0.0005) 0.97 131
M5 99.98(52.45) 1.18(0.29) 0.0006(0.0002) 0.99 0.46

S 99.82(5.92) 1.22(0.36) 0.0013(0.0004) 0.97 -

d=upper asymptote, b= relative slope around GRsy and GRs is the rate required to 50% growth reduction.
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Table 4- Resistance indices of wild oat biotypes to studied herbicides in pot bioassay.

Herbicide Biotype AN3 D2 SH2 S1 S2 M4 M5
Clodinafoppropagyl 25.06 17 43.88 >43.88 26.62 9.17 3.06
pinoxaden 293 3.55 1.49 2.18
Traxos 2.06 2.58 1.86 - - 2.03
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Figure 2- Pearson’s correlation coefficient between resistance levels of pot and Petri dish studies (a)clodinafoppropargyl (b) pinoxaden and
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Investigation of Wild Oat (Avena ludoviciana) Biotypes Resistance to the
Clodinafoppropargyl, Pinoxaden Herbicides and their Mixture.

Zeinab Najafi’, seyed Vahid Eslami', Eskanar Zand?

!Birjand University, 2 Iranian Plant Protection Research Institute

Abstract

In order to evaluate the resistance of wild oat bitypes to clodinafop-propargyle, pinoxaden and their mixture (traxos), collected
from Fars and Khoozestan provinces, pot and Petri dish bioassay studies were conducted on 8 suspected to resistance wild oat
biotypes as well as one susceptible biotype at Iranian Research Institute of Plant Protection during 2008-2009. In pot bioassay
experiments which were conducted as RCBD with four replications, wild oat plants were sprayed during 2-4 leaves stage using
0.25-16 times the recommended dose. Based on herbicide recommended rates (0.8, 0.45 and 1.5 I/ha for clodinafop-propargyle,
pinoxaden and traxos, respectively), the applied doses were 0, 16, 32, 64, 128, 256, 512 and 1024 g ai ha* for clodinafop-
propargyle, 11.25, 22.5, 45, 90, 180, 360 and 720 g ai ha™ for pinoxaden and 16.87, 33.75, 67.5, 135, 270,540 and 1080 g ai ha™
for traxos. In Petri dish bioassay studies, after determination of discriminating dose for each herbicide (0.05, 0.03 and 0.01 mg
ai/l for clodinafop-propargyle, pinoxaden and traxos respectively), dose response experiments using 0.25-16 times of the
discriminating dose were conducted on germinated seeds. The results indicated that all biotypes was resistant to clodinafop
propargyl and cross resistance to clodinafop-propargyle, pinoxaden and their mixture (traxos) in Khoozestan populations were
confirmed. Greater than 37% of biotypes were controlled by pinoxaden or traxos herbicides and the resistance level of all
biotypes to traxos was lower than other herbicides.

Key words: cross resistance, discriminate dose, dose-response



