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Due to the spread of weed resistance to herbicides in Iran, it is necessary to
monitor this phenomenon and evaluate effective factors in the occurrence of
weed resistance to herbicides. Therefore, resistance to the common herbicide
clodinafop-propargyl in 133 wild oat populations collected from wheat fields
in Ardabil (13 populations), Kermanshah (10 populations), Khuzestan (43
populations), Fars (29 populations), and Golestan (38 populations), and the
evaluation of factors affecting herbicide resistance risk in these cropping
systems were investigated. The screening test was conducted as a whole-plant
bioassay using a completely randomized design with four repetitions in
greenhouses at the Iranian Research Institute of Plant Protection in 2019. The
accessions were exposed to the recommended field dose (80 g ha’') of
clodinafop-propargyl (Topik, EC 8%) at the two- to three-leaf stages. Four
weeks after spraying, the percentage reduction in fresh weight of the plants
was calculated compared to the untreated control. The results showed that out
of the 133 wild oat populations studied, 87.2% (116 populations) were
classified as highly resistant (RRR), 4.5% (six populations) as resistant (RR),
1.5% (two populations) as suspected of resistance (R?), and 6.8% (nine
populations) as susceptible (S) to clodinafop-propargyl. In the 5-year study
period, in wheat fields where no crop rotation was applied and only
clodinafop-propargyl was used, there was a 100% incidence of herbicide
resistance in the populations (94% high resistance (RRR) and 6% resistance
(RR)). Given the direct relationship between the occurrence of resistance in
wild oat populations and the prevailing management methods in wheat fields,
as well as the risk of further spread, it is necessary to pay serious attention to
changing cropping patterns and management systems, including prevention
and compliance with crop and chemical rotation.
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Table 1. Percentage of fresh weight reduction in wild oat populations collected from Ardabil and
Kermanshah provinces in response to clodinafop-propargyl and categorization based on herbicide

resistance occurrence.

Ardabil Kermanshah
Fresh weight Rating Fresh weight Rating
Population reduction (% system * Population reduction (% system*
control) Moss control) Moss
BI1 23.96 RRR GL1 25.59 RRR
BI2 13.05 RRR GL2 27.60 RRR
BI4 12.48 RRR GL3 4.97 RRR
BIl11 32.74 RRR GLS5 3.47 RRR
BI16 87.82 S Gl 82.23 S
BI17 34.19 RRR G2 35.60 RRR
BI18 4.43 RRR G3 31.70 RRR
BI19 4.03 RRR SP1 32.26 RRR
PAl 32.32 RRR SpP2 27.10 RRR
PA2 33.96 RRR SP3 29.33 RRR
PA3 32.32 RRR
PA4 27.42 RRR
PA6 19.48 RRR

* Abbreviations: RRR (resistance confirmed, highly likely to reduce herbicide performance), RR (resistance confirmed, probably reducing
herbicide performance), R? (early indications that resistance may be developing, possibly reducing herbicide performance), and S

(susceptible).
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Table 2. Percentage of fresh weight reduction in wild oat populations collected from Khuzestan

and Golestan provinces in response to clodinafop-propargyl and categorization based on herbicide
resistance occurrence.

HKazestan (destan
Fresh weight Rating Fresh weight Rating system *
Population reduction (% system * Population reduction (%
Moss
control) Moss control)
LAl 8.76 RRR AG2 9.13 RRR
LA2 73 R? AG4 3.32 RRR
AH1 9.71 RRR AGS 4.13 RRR
AH2 35.24 RRR AG6 10.33 RRR
AH3 31.42 RRR Gl 32.24 RRR
AH4 12.16 RRR G3 14.03 RRR
HO1 32.33 RRR G4 3.14 RRR
HO2 24.54 RRR G5 13.59 RRR
HA1 13.68 RRR Go6 4.61 RRR
HA2 29.04 RRR AL4 15.30 RRR
HA3 11.64 RRR ALS 13.48 RRR
HA4 29.71 RRR AL7 35.14 RRR
HE1 37.59 RRR GA2 28.64 RRR
HE4 79.58 R? GA3 10.44 RRR
BEl 38.28 RR MRI1 38.62 RR
BE2 30.78 RRR MR2 24.43 RRR
BE3 42.76 RR MRS5 29 RRR
DA1 18.99 RRR MR8 19.14 RRR
DA2 20.59 RRR GM2 18.08 RRR
DA3 35.22 RRR GM3 14.49 RRR
DA4 33.04 RRR AZ1 40.65 RR
DAS 29.85 RRR AZ2 29.10 RRR
BAV1 4.46 RRR AZ9 9.32 RRR
BAV2 28.69 RRR KL2 7.02 RRR
RS2 6 RRR KL6 0.51 RRR
RS3 32.59 RRR KL9 1.59 RRR
KA1l 8.56 RRR KL10 7.15 RRR
BAV2 28.69 RRR GN7 1.62 RRR
SHOI1 41.60 RR GN8 83.28 S
SH1 81.25 S GN9 90.51 S
SH2 30.85 RRR GN10 1.27 RRR
oMl 13.65 RRR RA4 3.31 RRR
oM2 35.70 RRR RA7 33.71 RRR
oM3 23.04 RRR RA9 15.66 RRR
OM4 86.06 S TR1 32.96 RRR
171 26.90 RRR TR2 1.17 RRR
172 18.69 RRR TR3 9.38 RRR
BAGI1 6.31 RRR TR4 9.59 RRR
BAG2 86.62 S
BAG3 85.01 S
RM1 16.46 RRR
RM2 16.49 RRR
RM4 14.01 RRR

* Abbreviations: RRR (resistance confirmed, highly likely to reduce herbicide performance), RR (resistance confirmed,
probably reducing herbicide performance), R? (early indications that resistance may be developing, possibly reducing herbicide
performance), and S (susceptible).
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Table 3. Percentage of fresh weight reductions in wild oat populations collected from Fars province in
response to clodinafop-propargyl and categorization based on herbicide resistance occurrence.

Fars
. . . Rating
Population Fr‘esh weight Rating Population Fr‘esh weight system*
reduction (% control) system* Moss reduction (% control) Moss
ROl 4.89 RRR M1 21.54 RRR
RO2 90.22 S M2 3542 RRR
RO3 10.87 RRR M3 14.21 RRR
RO4 11.16 RRR M4 13.95 RRR
KV1 24.03 RRR M5 14.88 RRR
KV2 24.80 RRR M6 12.13 RRR
ES1 17.98 RRR M7 26.61 RRR
ES2 2.57 RRR M8 7.64 RRR
ES3 20.03 RRR KH1 32.66 RRR
ES4 59.57 RR KH2 26.42 RRR
PA1 10.62 RRR FI1 3.19 RRR
PA2 6.26 RRR FI12 10.39 RRR
PA3 34.80 RRR KA1l 34.03 RRR
PA4 6.03 RRR FA1 41.85 RR
PAS 34.80 RRR

* Abbreviations: RRR (resistance confirmed, highly likely to reduce herbicide performance), RR (resistance confirmed, probably reducing
herbicide performance), R? (early indications that resistance may be developing, possibly reducing herbicide performance), and S

(susceptible).
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Figure 1. Comparison between herbicide usage (over a 5-year period) and resistance incidence to clodinafop-propargyl

in wild oat populations in fields of different provinces.

* Abbreviations: RRR (resistance confirmed, highly likely to reduce herbicide performance), RR (resistance confirmed, probably reducing
herbicide performance), R? (early indications that resistance may be developing, possibly reducing herbicide performance), and S (susceptible).
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Figure 2. Comparison between crop rotation (over a S-year period) and resistance incidence to clodinafop-
propargyl in wild oat populations in fields of different provinces.

* Abbreviations: RRR (resistance confirmed, highly likely to reduce herbicide performance), RR (resistance confirmed, probably
reducing herbicide performance), R? (early indications that resistance may be developing, possibly reducing herbicide performance),

and S (susceptible).
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Figure 3. Comparison of consecutive use of clodinafop-propargyl
and resistance development in wild oat in fields across different

provinces.

* Abbreviations: RRR (resistance confirmed, highly likely to reduce herbicide
performance), RR (resistance confirmed, probably reducing herbicide performance), R?
(early indications that resistance may be developing, possibly reducing herbicide

performance), and S (susceptible).
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Figure 4. Comparison of crop rotation practices and resistance development
to clodinafop-propargyl in wild oat in fields across different provinces.

* Abbreviations: RRR (resistance confirmed, highly likely to reduce herbicide
performance), RR (resistance confirmed, probably reducing herbicide performance), R?
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