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ABSTRACT

To investigate the resistance of wild oat (Avena ludoviciana) accessions collected from wheat fields of Kerman
province to clodinafop-propargyl herbicide, whole-plant bioassay pot experiment was performed on 16 winter wild oat
accessions (15 suspected and one sensitive accessions) in a research greenhouse in Jiroft, Kerman during 2019-2020.
First, the screening test was performed with the recommended dose (1 L/ha) of clodinafop-propargyl (EC 8%) herbicide
in a randomized complete block design with four replications. Then, in a dose-response experiment, wild oat accessions
were sprayed at 2- to 4-leaf stage with 9 doses of clodinafop-propargyl including 0, 0.25, 0.5, 1, 2, 4, 8, 16, and 32
times of recommended dose for resistant accessions and 0, 0.0625, 0.0125, 0.25, 5) 0, 1, 2 and 4 times of recommended
dose for the susceptible accessions. Four weeks after spraying, fresh and dry weights and survival percentage of the
plants were measured. According to the results, the resistance of 14 accessions to clodinafop-propargyl was confirmed
according to the Adkins and Moss methods. The results of the dose-response test based on the fresh weight showed that
Fs (14.3) and R4 (3.9) had the highest and lowest resistance index, respectively. Furthermore, based on the survival, M3
and M, accessions with 14.1 and 2.4 resistance index showed the highest and lowest resistance level to the herbicide,
respectively. Therefore, the first case of wild oat resistant to clodinafop-propargyl was recorded in Kerman province.
Key words: Dose-response, herbicides resistance, screening test, Topik.
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Table 1. Reduction of survival, fresh and dry weights percentages compared to control and herbicide resistance classification of winter wild
oat populations to Clodinafop-propargyl herbicide

Population Clodinafop - propargyl (Topik)
% of control Rating system *

Survival Dry weight Fresh weight reduction Adkins Moss
F3 100 11471 -14.71 Resistant RRR
Fq 93.75 137.65 -37.65 Resistant RRR
R4 100 141.47 -41.47 Resistant RRR
Rs 87.50 108.45 -8.45 Resistant RRR
GHs 100 87.32 12.68 Resistant RRR
GH, 87.50 84.75 35.25 Resistant RRR
Ks 81.25 105.04 -5.04 Resistant RRR
Ky 100 116.01 -16.01 Resistant RRR
M; 100 95.91 4.09 Resistant RRR

M, 54.20 53.00 72.34 Resistant? R?
As 80 84.25 33.75 Resistant RRR
Ay 81.25 82.22 34.78 Resistant RRR
G, 93.75 83.48 29.52 Resistant RRR
Gs 100 99.28 0.72 Resistant RRR
Gs 80 81.15 35.85 Resistant RRR

S 43.75 16.57 83.43 Succeptable S
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“According to the Adkins et al. (1997)method, accessions with a dry weight and survival percentages greater 80 and 50% than control are resistant;
those with at least 50 and more than 50% are possibly resistant, and those with both below 50% are sensitive. According to Moss et al., (2007)
method, the accessions with fresh weight between 0% -36% compared to the control are high resistance or RRR); between 36% to 72% are resistant

or RR; between 72% to 81% are suspected to be resistant or R? and between 81% to 100% aresensitive or S.
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Table 2. Estimated parameters of four-parameter log-logistic function fitted to the fresh weight data of winter wild oat populations and

J5sbap-adluaglt’ isale 4 Lodgl Cuoglio (s pad L

estimation of accessions resistance indices to clodinafop-propargyl.

; © (d) (b)

Population Lower limit Upper limit slope ED:0 (¢) RIS
Fs 0.08 (0.01) 0.21(0.02)° 1.50(0.45)° 47.46 14.3°
Fs 0.02(0.00) 0.31(0.01) 2.36(0.23) 3172 9.6
R4 0.04(0.00) 0.53(0.01) 3.12(0.25) 23.09 6.9
Rs 0.05 (0.01) 0.77(0.02) 1.19(0.20) 13.11 3.9

GHs 0.04 (0.01) 0.32(0.02) 1.03(0.30) 27.88 8.4
GH,4 0.03(0.00) 0.32(0.01) 1.10(0.10) 24.04 7.2
Ks 0.04(0.00) 0.23 (0.01) 3.19(0.80) 24.67 74
Ka 0.03 (0.00) 0.27(0.01) 2.21(0.30) 21.12 6.4
M3 0.04(0.01) 0.28 (0.01) 1.99(0.33) 54.15 16.4
M, 0.02 (0.01) 0.27 (0.01) 0.77(0.21) 10.21 3
A; 0.03(0.01) 0.30(0.02) 2.63(0.88) 37.36 11.3
A 0.02(0.00) 0.244(0.01) 2.23(0.24) 31.55 9.5
Gs4 0.034(0.01) 0.52(0.02) 0.98(0.23) 16.12 4.88
Gs 0.03(0.00) 0.30(0.01) 1.20(0.10) 38.64 11.7
Gs 0.03(0.02) 0.43(0.03) 1.2(0.03) 30.34 9.1
S - 0.47(0.02) 0.93(0.19) 33 -

03¢5 4y Cows 0395 GR50 (sla jasls wlwl p RISCus o o (ialS doyd 0+ 1) odg olon (sbapluil 559 a5 canl b5)bg,mogdlonsls 51 dale (EDSO
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EDS50 is concentrations of clodinafop-propargyl, which reduces the shoot fresh weight accessions by 50%. R/S ratio was calculated based on GR50

indices of accessions relative to sensitive accession (RI). Numbers in the parentheses indicate the standard error. Italic numbers indicate that these
accessions were statistically resistant and herbicides did not have a statistically significant effect on the control of these accessions.
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Figure 1. Response of resistant wild oat biotypes (from four parameters log-logistic function) collected from Faryab (F3, F4), Roodbar (R3,
Ry), Kahnuj (K3, K,) and Ghaleh Ganj (GH3, GH,) with susceptible biotype (S) to different doses of clodinafop-propargyl in the whole plant
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Figure 2. Response of resistant wild oat biotypes (from four parameters log-logistic function) collected from Anbarabad (A;, A;), Manojan

(M3, My) and Jiroft (G4, Gs, G¢)) with susceptible biotype (S) to different doses of Clodinafop-propargyl based on fresh weight production in
the whole plant bioassay
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Table 3. Fitting of three parameters log logistic functions to survival percentage of winter wild oat accessions and estimation of accessions
resistance indices to Clodinafop-propargyl

; (d)

Population Upper limit slope LDso () R/S
Fs 102.49(5.59)° 1.25(5.59)° 121.4 8.3
F4 10.36 (5.5408) 1.27 (0.17) 100.2 6.9
Rs 105.11(5.42) 1.44(0.20) 87.8 6
R3 98.10(6.35) 1.01 (0.14) 72.8 5

GH; 101.92(5.84) 1.27(0.17) 98.5 6.7
GH,4 101.86 (5.62) 1.38(0.021) 90.3 6.2
Ks 98.80(6.45) 0.83(0.11) 754 5.2
Ka 102.335(6.06) 1.24(0.18) 51.3 35
Ms 103.9822(4.70) 1.42(0.33) 205.7 14.1
M, 99.30(6.43) 0.81(0.13) 355 24
As 103.50(5.45) 1.38(0.19) 105.3 72
Ay 104.54(5.52) 1.40(0.20) 87.5 6
G 99.06(6.11) 1.19(0.1790) 86.4 5.9
Gs 97.58(6.35) 1.11(0.17) 102.7 7
Ge 105.39(5.26) 1.54(0.23) 91.09 6.2
S 102.64 (5.71) 1.89(0.32) 14.6 -
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ED50 is concentrations of clodinafop-propargyl, which reduces the shoot fresh weight accessions by 50%. R/S ratio was calculated based on GR50

indices of accessions relative to sensitive accession (RI). Numbers in the parentheses indicate the standard error. Italic numbers indicate that these
accessions were statistically resistant and herbicides did not have a statistically significant effect on the control of these accessions.
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Figure 3.Survival percentage response of resistant wild oat populations (from three parameters log-logistic) collected from Faryab (F3, F,),
Roodbar (R;, Rs), Kahnuj (K3, Ks) and Ghaleh Ganj (GH3;, GHy) with susceptible one (S) to different doses of clodinafop-propargyl herbicide.
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Figure 4. Response of resistant wild oat populations (from three parameters log-logistic) collected from Anbarabad (As, As), Manojan (M3,
M) and Jiroft (G4, Gs, G¢) with susceptible one (S) to different doses of clodinafop propargyl herbicide.
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