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This study was conducted between 2018 and 2021 in two main parts,
including screening experiments aimed at monitoring the resistance
status of wild oats (Avena spp.) to commonly used ACCase-inhibiting
herbicides, and mapping the distribution of wild oat populations
resistant to this group of herbicides in wheat fields across the country.
In the whole-plant bioassay experiment, 224 wild oat populations
collected from nine provinces were exposed to the recommended
application rates (1 and 1.2 L ha™") of clodinafop-propargyl (Topik®
8% EC) and pinoxaden (Axial® 5% EC). The results showed that
among the wild oat populations collected from the studied provinces,
Ardabil and Golestan had the highest resistance cases (100%), followed
by Fars (97%), Khuzestan (91%), Kermanshah (68%), Tehran and [lam
(64%), and Alborz (33%). In contrast, no clodinafop-propargyl
resistance was confirmed in wild oat populations collected from Isfahan
province. Overall, 181 (81%) of the 224 tested populations exhibited
resistance to clodinafop-propargyl. However, none of the populations
in the studied provinces showed resistance to pinoxaden, although the
development of resistance was observed in one population from
Khuzestan. A distribution map of wild oat populations resistant to
clodinafop-propargyl in various provinces was also created. Based on
the results of this study, it can be concluded that the continuous and
improper use of clodinafop-propargyl herbicide in recent decades has
led to the spread of resistance to this herbicide in wild oat populations
in wheat fields across various provinces of the country.
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Table 1. Number of suspected herbicide-resistant wild oat

populations collected from wheat fields in various provinces of Iran.

Number of populations

Province collected
Golestan (GO) 47
Khuzestan (KZ) 46

Fars (FA) 37
Ardabil (AR) 27
Esfahan (ES) 20
Kermanshah (KR) 19

Tllam (IL) 1
Tehran (TE) 11
Alborz (AL) 6

Total 224
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Table 2. Resistance status of wild oat populations collected from Golestan Province to ACCase-inhibiting herbicides.

Clodinafop-propargyl (Topik) Pinoxaden (Axial)
Populations % of control Rating system* % of control Rating system
SR** FWR DW Adknis Moss SR FWR DW Adknis Moss
W/GO-KA10/97 100 10.3 84 R RRR 0 83.7 49.4 S S
W/GO-BATO2/97 100 1 92 R RRR 0 86.7 24 S S
W/GO-GA1/97 100 1.3 91.6 R RRR 0 88.4 40.5 S S
W/GO-AQS5/97 100 10.8 89.5 R RRR 0 87.9 39 S S
W/GO-GA2/97 53.8 322 74.8 R? RRR 0 83.7 44.1 S S
W/GO-GO3/97 100 114 95.3 R RRR 0 88.1 44.6 S S
W/GO-GN6/97 100 11.9 92.5 R RRR 0 87.7 333 S S
W/GO-AQ4/97 100 37 63.9 R? RR 0 84 483 S S
W/GO-AQ6/97 95.8 42.7 53.9 R? RR 0 92.5 25 S S
W/GO-AQ3/97 68.5 29.2 89.3 R RRR 0 85 49 S S
W/GO-GO2/97 100 233 76.6 R? RRR 0 88 36.9 S S
W/GO-GA5/97 100 9.9 96.1 R RRR 0 88.6 22.5 S S
W/GO-GA3/97 73.5 27.1 92.9 R RRR 0 853 339 S S
W/GO-MATA1/97 100 20.5 82 R RRR 0 89 24.4 S S
W/GO-GN3/97 92.9 8.2 90.8 R RRR 0 89.6 453 S S
W/GO-RA7/97 357 53.8 54.1 R? RR 0 86.2 44.4 S S
W/GO-KA9/97 100 10.8 84.1 R RRR 0 87.2 28 S S
W/GO-RA9/97 100 18.5 752 R? RRR 0 922 21.1 s S
W/GO-KA6/97 100 27.1 77.1 R? RRR 0 88.4 29.9 S S
W/GO-RA4/97 96.4 17.3 88 R RRR 0 853 43. S S
W/GO-GN1/97 100 313 81.5 R RRR 0 923 26.6 S S
W/GO-GEKS8/97 100 14.8 100 R RRR 0 92.6 19.2 S S
W/GO-AZ2/97 92.9 30.2 70.7 R? RRR 0 93.4 213 S S
W/GO-AEK6/97 100 11.7 90.6 R RRR 0 89.3 26.7 S S
W/GO-AEK5/97 100 23.1 69.3 R? RRR 0 86.4 319 S S
W/GO-AZ9/97 100 26.2 76.7 R? RRR 0 82.7 49.7 S S
W/GO-AEK7/97 96.4 2.5 81.8 R RRR 0 81.4 393 S S
W/GO-AEK4/97 100 15.1 82.5 R RRR 0 87.9 46.5 S S
W/GO-GEK10/97 100 23 85.7 R RRR 0 91.3 17.8 S S
W/GO-AZ1/97 714 21.5 85.5 R RRR 0 88.9 329 S S
W/GO-GEK9/97 100 11 90.7 R RRR 0 92 21.6 S S
W/GO-GEK7/97 100 8 91.1 R RRR 0 87.2 333 S S
W/GO-MATA2/97 100 9.7 87.5 R RRR 0 89.4 25 S S
W/GO-GN5/97 100 14 84.1 R RRR 0 94.2 20.3 S S
W/GO-MATAS5/97 100 214 82.4 R RRR 0 93.2 224 S S
W/GO-GN4/97 100 9.3 92.7 R RRR 0 93.9 19 S S
W/GO-MATAS/97 100 7.5 91 R RRR 0 94.4 21.5 S S
W/GO-BATO4/97 100 8.8 79.1 R? RRR 0 95.3 11.2 S S
W/GO-AQ2/97 100 16.5 78.8 R? RRR 0 92.4 20.9 S S
W/GO-BATO3/97 100 9.5 82.8 R RRR 0 89 26.7 S S
W/GO-BATO1/97 100 10.8 87.8 R RRR 0 95 24.7 S S
W/GO-KA2/97 100 17.6 85.9 R RRR 0 83.4 48.4 S S
W/GO-MI17/97 91.7 0 100 R RRR 0 82 40.8 S S
W/GO-MI18/97 66.7 33 77.9 R? RRR 0 85 39.7 S S
W/GO-RA6/97 91.7 23.1 55.7 R? RRR 0 84.6 344 S S
W/GO-MI119/97 583 4.5 82.9 R RRR 0 81.3 39.8 S S
W/GO-GN7/97 75 28 52.9 R? RRR 0 81.3 31.6 S S

" Based on Adkins et al. (1997), populations were classified as: R (resistant): dry weight >80% and survival >50% of the untreated control;
R? (possibly resistant): both parameters >50%; S (susceptible): both parameters <50%.

Based on Moss et al. (2007), resistance was assessed by fresh weight reduction relative to the untreated control: RRR (0-36%)= resistance
confirmed, highly likely to reduce herbicide performance; RR (36—-72%)= resistance confirmed, probably reducing herbicide performance;
R? (72-81%)= early indications of developing resistance; possibly reducing herbicide performance; S (81-100%)= susceptible.

**SR: Survival rate; FWR: Fresh weight reduction; DW: Dry weight.
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Table 3. Resistance status of wild oat populations collected from Khuzestan Province to ACCase-inhibiting

herbicides.
Clodinafop-propargyl (Topik) Pinoxaden (Axial)

Populations % of control Rating system* % of control Rating system

SR** FWR DW Adknis Moss SR FWR DW Adknis Moss
W/KZ-AH3/97 89.3 29.2 71.3 R? RRR 0 92 2.5 S S
W/KZ-AH2/97 89.3 329 66.5 R? RRR 0 91.3 16.7 S S
W/KZ-BE4/97 96.4 26.9 68.8 R? RRR 0 93.5 17.4 S S
W/KZ-HA4/97 25 60.8 44.4 S RR 0 90.1 26.4 S S
W/KZ-MO2/97 64.3 32.4 64.1 R? RRR 0 93 16.1 S S
W/KZ-BAEM3/97 0 82 25.5 S S 0 80.8 47.1 S R?
W/KZ-HA2/97 28.6 55.2 48.5 S RR 0 94 17.6 S S
W/KZ-DEAS5/97 53.2 46.3 50.7 R? RR 0 87 28.8 S S
W/KZ-BE2/97 82.1 19.5 52.8 R? RRR 0 922 27.6 S S
W/KZ-KA1/97 100 54 69.2 R? RR 0 82.4 48 S S
W/KZ-OM1/97 100 8.2 93.5 R RRR 0 87.8 449 S S
W/KZ-RZ2/97 100 6.8 98.7 R RRR 0 90.4 24.7 S S
W/KZ-HE1/97 86.9 17.1 92.3 R RRR 0 84.2 37.4 S S
W/KZ-RA2/97 46.4 35 47.17 S RRR 0 87.3 34.4 S S
W/KZ-BAEM1/97 100 6.3 98.5 R RRR 0 91.4 27 S S
W/KZ-DEA1/97 21.4 61.3 43.9 S RR 0 86.1 46.1 S S
W/KZ-SN2/97 39.3 54.7 47.3 S RR 0 87.1 26.6 S S
W/KZ-OM4/97 0 82.5 27.4 S S 0 88.7 439 S S
W/KZ-HE3/97 321 60.9 37.2 S RR 0 84.8 48.8 S S
W/KZ-RA3/97 89.3 25.10 71.7 R? RRR 0 91.9 21.2 S S
W/KZ-LA1/97 96.4 26.4 72.5 R? RRR 0 91.1 23.6 S S
W/KZ-LA2/97 21.4 90.3 18.6 S S 0 88.5 30.8 S S
W/KZ-DEA4/97 92.9 22.5 87.0 R RRR 0 87.2 38.2 S S
W/KZ-122/97 78.8 69.6 31.6 S RR 0 90.7 16.4 S S
W/KZ-HA1/97 75 40.7 65.1 R? RR 0 90.3 14.7 S S
W/KZ-BE1/97 17.9 45.6 72.8 R? RR 0 90.7 13.2 S S
W/KZ-121/97 50 35.6 56.5 R? RRR 0 88.3 31.2 S S
W/KZ-HO1/97 35.7 70.8 30.5 S RR 0 91.5 22 S S
W/KZ-BE3/97 42.9 44.2 45.6 S RR 0 86 43.2 S S
W/KZ-SR1/97 53.6 553 46.2 S RR 0 87.2 41.9 S S
W/KZ-SN1/97 46.4 75.1 27.7 S R? 0 89.8 329 S S
W/KZ-HA3/97 35.7 50 84.6 R RR 0 853 22.6 S S
W/KZ-HO3/97 429 61.4 15.1 S RR 0 91.2 17.8 S S
W/KZ-RZ1/97 53.6 50.3 48.1 S RR 0 91.1 13.2 S S
W/KZ-DEA3/97 46.4 32.6 67.7 R? RRR 0 89.4 23.4 S S
W/KZ-AH1/97 35.7 433 57.7 R? RR 0 93.5 16.5 S S
W/KZ-DEA2/97 96.4 373 62.4 R? RR 0 91.6 18.2 S S
W/KZ-OM2/97 60.7 36.9 67.9 R? RR 0 85.5 32.6 S S
W/KZ-BAEM2/97 87.5 9.4 77.9 R? RRR 0 86.9 40.7 S S
W/KZ-MO1/97 67.9 0 98.6 R RRR 0 89 27.6 S S
W/KZ-HO2/97 89.3 20.1 73.3 R? RRR 0 84.2 45.4 S S
W/KZ-AH4/97 71.4 34.7 70.5 R? RRR 0 87.4 35 S S
W/KZ-OM3/97 89.3 58.7 48 S RR 0 52.4 46.7 S S
W/KZ-HA1/97 50 32.6 72.8 R? RRR 0 82.59 433 S S
W/KZ-HE4/97 32.1 53.2 553 R? RR 0 88.7 24.6 S S
W/KZ-RZ4/97 64.3 53.6 97.4 R RR 0 91.5 17.3 S S

*Based on Adkins et al. (1997), populations were classified as: R (resistant): dry weight >80% and survival >50% of the untreated
control; R? (possibly resistant): both parameters >50%; S (susceptible): both parameters <50%.

Based on Moss et al. (2007), resistance was assessed by fresh weight reduction relative to the untreated control: RRR (0-36%)=
resistance confirmed, highly likely to reduce herbicide performance; RR (36-72%)= resistance confirmed, probably reducing
herbicide performance; R? (72—-81% = early indications of developing resistance; possibly reducing herbicide performance; S (81—
100%)= susceptible.

**SR: Survival rate; FWR: Fresh weight reduction; DW: Dry weight.
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Table 4. Resistance status of wild oat populations collected from Fars Province to ACCase-inhibiting herbicides.

Clodinafop-propargyl (Topik) Pinoxaden (Axial)

Populations % of control Rating system* % of control Rating system
SR** FWR DW Adknis Moss SR FWR DW Adknis Moss
W/FA-FD1/97 893 47.2 64.7 R? RR 0 92.8 25.1 S S
W/FA-ES2/97 60.7 22.6 80.4 R RRR 0 91 24.2 S S
W/FA-ES3/97 100 18.3 79.1 R? RRR 0 82.6 49.5 S S
W/FA-ES1/97 100 14.9 90.6 R RRR 0 87.5 50.5 N N
W/FA-ES4/97 91.8 313 70 R? RRR 0 88.3 51.5 S S
W/FA-ES5/97 82.1 16.1 94.9 R RRR 0 89.3 42 S S
W/FA-MA2/97 71.4 21.8 98.5 R RRR 0 87.8 46.1 S S
W/FA-MA1/97 100 25.8 75.1 R? RRR 0 83.9 46.2 S S
W/FA-MA3/97 96.4 13.4 87.3 R RRR 0 83.3 61.7 S S
W/FA-MA7/97 100 16.9 16.6 R RRR 0 87.3 47 N N
W/FA-MAS8/97 100 13.7 13.7 R RRR 0 81.7 47 S S
W/FA-MA4/97 100 21.8 86.3 R RRR 0 86.5 37.6 N N
W/FA-MA6/97 100 35.6 73.8 R? RRR 0 85.3 48.9 S S
W/FA-F12/97 89.3 45.1 62.8 R? RR 0 86.1 454 S S
W/FA-FI3/97 78.6 51.9 63.5 R? RR 0 85.4 63.6 S S
W/FA-KH2/97 64.3 61.9 51.8 R? RR 0 81.8 49 S S
W/FA-KH1/97 64.3 60.2 71.2 R? RR 0 85.6 65 S S
W/FA-PA1/97 96.4 28.2 81.5 R RRR 0 84.5 32.7 S S
W/FA-KH3/97 92.9 26.9 84.5 R RRR 0 82 46 S S
W/FA-RO3/97 89.3 27.3 70.2 R? RRR 0 83.4 48.7 S S
W/FA-RO2/97 32.1 84.7 22.3 S S 0 90.4 30.9 S S
W/FA-RO4/97 100 1.2 99.2 R RRR 0 89.3 34.9 S S
W/FA-RO5/97 100 18.3 96.9 R RRR 0 87.2 363 S S
W/FA-RO1/97 100 10.8 98.7 R RRR 0 85.8 40.7 S S
W/FA-MAS5/97 100 32 89.2 R RRR 0 85.8 45.8 S S
W/FA-PA4/97 32.1 67.1 44.8 S RR 0 83.6 54.4 S S
W/FA-PA3/97 96.4 2.1 97.3 R RRR 0 84.4 35.9 S S
W/FA-PA5/97 53.6 51.9 62.1 R? RR 0 84.5 39.9 S S
W/FA-PA2/97 92.9 23.1 76 R? RRR 0 86.9 44.7 S S
W/FA-KA1/97 100 37.3 66.4 R? RR 0 90.8 26.9 S S
W/FA-KV1/97 100 375 69.7 R? RR 0 90.3 24.8 S S
W/FA-KV2/97 92.9 43.7 64.4 R? RR 0 84.3 44.9 S S
W/FA-FI1/97 96.4 35 66.9 R? RRR 0 87.3 46 S S
W/FA-AR1/97 62.5 0 100 R RRR 0 85.6 21.8 S S
W/FA-SA1/97 87.5 22 100 R RRR 0 86.5 36.6 S S
W/FA-SA2/97 90 29.2 80.3 R RRR 0 86.4 28.7 S S
W/FA-SE3/97 90 20.6 85 R RRR 0 87.7 26.4 S S

* Based on Adkins et al. (1997), populations were classified as: R (resistant): dry weight >80% and survival >50% of the untreated control;
R? (possibly resistant): both parameters >50%; S (susceptible): both parameters <50%.

Based on Moss et al. (2007), resistance was assessed by fresh weight reduction relative to the untreated control: RRR (0-36%)= resistance
confirmed, highly likely to reduce herbicide performance; RR (36—72%)= resistance confirmed, probably reducing herbicide performance;
R? (72-81% = early indications of developing resistance; possibly reducing herbicide performance; S (81-100%)= susceptible.

“*SR: Survival rate; FWR: Fresh weight reduction; DW: Dry weight.
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Table 5. Resistance status of wild oat populations collected from Ardabil Province to ACCase-inhibiting herbicides.

Clodinafop-propargyl (Topik)

Pinoxaden (Axial)

Populations % of control Rating system* % of control Rating system
SR** FWR DW Adknis  Moss SR FWR DW Adknis  Moss
W/AR-BS18/97 100 21.7 75.8 R? RRR 0 88.76 42.4 S S
W/AR-BS11/97 96.4 223 74.7 R? RRR 0 92.2 42.4 S S
W/AR-BS2/97 67.9 52.7 68.4 R? RR 0 90.7 38.7 S S
W/AR-BS17/97 100 21.3 65.8 R? RRR 0 95.6 15.4 S S
W/AR-PA3/97 100 13.9 75.5 R? RRR 0 89.2 41.1 S S
W/AR-PA2/97 100 8.7 95.7 R RRR 0 91.4 23 S S
W/AR-BS22/97 100 4.6 86.9 R RRR 0 89.4 36.3 S S
W/AR-PA7/97 100 12.3 81.4 R RRR 0 94 26.5 S S
W/AR-PA5/97 100 9 80.8 R RRR 0 90.6 42 S S
W/AR-PA1/97 100 2.7 88.7 R RRR 0 88.2 49 S S
W/AR-PA4/97 100 13.5 85.3 R RRR 0 92 38.7 S S
W/AR-BS16/97 10.7 70.3 30.4 S RR 0 84.6 62.5 S S
W/AR-PA6/97 100 21.5 74.5 R? RRR 0 93.7 28.7 S S
W/AR-BS4/97 3.6 65.9 22.3 S RR 0 88.3 66 S S
W/AR-BS19/97 100 28.3 73.1 R? RRR 0 84.1 37.1 S S
W/AR-BS13/98 85 56.3 53.2 R? RR 0 81.5 45 S S
W/AR-BS9/98 91.7 61.4 61.4 R? RR 42 82.2 45 S S
W/AR-BS5/98 83.3 55.5 54.9 R? RR 42 82.2 43 S S
W/AR-BS6/98 85 42.1 63.8 R? RR 8.3 81.4 45 S S
W/AR-BS1/98 100 17.6 100 R RRR 42 81.4 45 S S
W/AR-BS10/98 95 14.20 81.1 R RRR 0 86 433 S S
W/AR-BS12/98 90 19 80.3 R RRR 42 84 33 S S
W/AR-BS22/98 95 32.7 54.5 R? RRR 42 82 433 S S
W/AR-BS14/98 95 15.3 81 R RRR 4.2 82 42.1 S S
W/AR-BS15/98 90 18.7 100 R RRR 42 82.5 48 S S
W/AR-BS8/98 100 33.4 59.4 R? RRR 42 83.5 50 S S
W/AR-BS3/98 95 25.2 88.4 R RRR 8.3 82.4 46.1 S S

" Based on Adkins ef al. (1997), populations were classified as: R (resistant): dry weight >80% and survival >50% of the untreated control; R?
(possibly resistant): both parameters >50%; S (susceptible): both parameters <50%.
Based on Moss et al. (2007), resistance was assessed by fresh weight reduction relative to the untreated control: RRR (0-36%)= resistance
confirmed, highly likely to reduce herbicide performance; RR (36—72%)= resistance confirmed, probably reducing herbicide performance; R?
(72-81%)= early indications
**SR: Survival rate; FWR: Fresh weight reduction; DW: Dry weight.

of developing resistance; possibly reducing herbicide performance;

S (81-100%)= susceptible.

SSTie 4 palie Yzl 5 RRR o5 8 55
o 3 o 5 B\ B 55k s pmip Sl SIS
crxlom\j\ﬂuﬂ;)}ﬁ@p)q\lﬁn}:\\
Os Glae p luaws oy 90 o plal
Gl g Lid Sbedi) 5 5 0y Ll oSis
S e 4 (S) wlus 05,8 4,5 DSH3 5 MEI
el Ol 53 .43 8 515 55k pm il s S
ol cO:L..Sj;.: wfu.l.o 4 bosy el 5
o eddao g 53 58 L S bay sy
S ede besg IS ma s Sl
Lo Ja8 eag W) ey Al cdalie Sl

31 Ot
5 oo Sy Sl eslizal b S E 0e5T
et St a.\.:L;,,TC‘.}, 035 VY gl p 7S
ke la STy Calises slaos g5 a5 sls Ol
Asls Ol ks pmoplus ST 1S ke 4
35 2wkl »DES sDE2 slacs 5 a5 (5, 5ba
oy S 55 o ja 1S5 ele L)l hss
S by dll 4 (Cwylas usl) RRR
AS e 4 polis 5 (Wl e a8 Sl
SBALes5 a8 8 13 J5oks o hlys ol

g 5 Sl g e Lol sl gy bl



Vv )_9..’&5 C'\‘f C)‘}a BE ACCase e.\.;)‘.:}\e 6\.&“&5&9 LY &bj in \;ﬁjuﬁ ﬁlﬁ

(O JS8) A 5 55k pmp Bl ol

JY}{. Lgl.auj:u;.f‘ﬁquw(f‘ d)Jo-)
uﬁqlpqujﬁawjgjb-):jp&puj’j

GBSl 4 A g oliil 5 SOkl 3l oubi 58T e iy DY g (SlBody Cuwglic curog -1 Jsi>

ACCase oId3b

Table 6. Resistance status of wild oat populations collected from Kermanshah and Ilam provinces to ACCase-

inhibiting herbicides.
Clodinafop-propargyl (Topik) Pinoxaden (Axial)
Province Populations % of control Rating system* % of control Rating system
SR¥** FWR DW Adknis  Moss SR FWR DW Adknis  Moss

W/KR-SA1/97 0 90.4 15.8 S S 0 90.3 29.1 S S
W/KR-QES1/97 14.3 81.2 22.5 S S 0 91.2 30.4 S S
W/KR-QES3/97 60.7 58.6 329 S RR 0 93.4 15 S S
W/KR-QES2/97 50 49.7 50.4 R? RR 0 97.8 11.2 S S
W/KR-SA2/97 0 91 17.1 S S 0 85.6 18.1 S S
W/KR-SA4/97 0 89.9 85 S S 0 94.3 22.4 S S
W/KR-SAZ2/97 100 17.3 64.6 R RRR 0 85.7 277 S S
W/KR-SAZ1/97 100 37.8 64.6 R? RR 0 83.7 413 S S
W/KR-SAZ3/97 100 27 70.1 R? RRR 0 81.9 29.7 S S

Kermanshah W/KR-GEG1/97 100 32.6 92.3 R RRR 0 89.8 36.2 S S
W/KR-SA3/97 0 85.5 24.5 S S 0 89.4 23.4 S S
W/KR-GEG3/97 100 35.7 57.3 R? RRR 0 86.5 49.7 S S
W/KR-GEG2/97  92.9 25.8 74.2 R? RRR 0 88 38.1 S S
W/KR-GEG4/97  92.9 37.9 58 R? RR 0 88.8 28.5 S S
W/KR-GEG5/97 100 26.9 64.4 R? RRR 0 84.2 42.6 S S
W/KR-ES1/97 70 72 72.1 R? R? 0 81.9 454 S S
W/KR-SZ1/97 87.5 59.7 74.9 R? RR 0 81.1 454 S S
W/KR-SZ72/97 70 50 100 R RR 0 83.4 479 S S
W/KR-ES2/97 75 48.6 94.6 R RR 0 81.3 46.2 S S
W/IL-MN1/97 0 86.7 24.7 S S 0 91 18 S S
W/IL-DE5/97 82.1 19.1 83.2 R RRR 0 88 429 S S
W/IL-BA1/97 85.7 27.4 72.8 R? RRR 0 912 20.3 S S
W/IL-DE4/97 82.1 38.7 68.2 R? RR 0 84.3 46.4 S S
W/IL-S11/97 0 80.2 30.7 S R? 0 88.6 24 S S

Ilam W/IL-DE2/97 96.4 15 83 R RRR 0 90 29.6 S S
W/IL-DSH3/97 0 84.7 25.5 S S 0 91.7 239 S S
W/IL-MSH2/97 0 80.3 279 S R? 0 912 21 S S
W/IL-MSH1/97 82.1 44.4 59.3 R? RR 0 94.8 24 S S
W/IL-DSH1/97 357 65.6 39.4 S RR 0 84.1 39.1 S S
W/IL-DSH4/97 32.1 59.1 44.9 S RR 0 86.5 29.3 S S

* Based on Adkins et al. (1997), populations were classified as: R (resistant): dry weight >80% and survival >50% of the untreated control;
R? (possibly resistant): both parameters >50%; S (susceptible): both parameters <50%.

Based on Moss et al. (2007), resistance was assessed by fresh weight reduction relative to the untreated control: RRR (0-36%)= resistance
confirmed, highly likely to reduce herbicide performance; RR (36—72%)= resistance confirmed, probably reducing herbicide performance;
R? (72-81%)= early indications of developing resistance; possibly reducing herbicide performance; S (81-100%)= susceptible.

**SR: Survival rate; FWR: Fresh weight reduction; DW: Dry weight.
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Table 7. Resistance status of wild oat populations collected from Isfahan, Tehran, and Alborz provinces to

ACCase-inhibiting herbicides.

Clodinafop-propargyl (Topik)

Pinoxaden (Axial)

Province  Populations % of control Rating system* % of control Rating system
SR**  FWR DWW Adknis  Moss SR FWR DW Adknis  Moss
W/ES-ES1/97 4.16 81.1 39.8 S S 42 86.6 46.6 S S
W/ES-ES2/97 12.5 82.5 439 S S 42 87.2 41.6 S S
W/ES-ES3/97 12.5 81.7 442 S S 42 92.4 36.7 S S
W/ES-V4/97 4.16 82.5 47.6 S S 42 89.5 34.8 S S
W/ES-ES5/97 0 87.3 42 S S 0 87.3 448 S S
W/ES-ES6/97 83 8.7 23.6 S S 8.3 90.8 252 S S
W/ES-ES7/97 42 82.7 43.8 S S 42 88.7 427 S S
W/ES-ES8/97 42 88.5 26.5 S S 42 87.6 33.7 S S
W/ES-ES9/97 41.7 79.2 45.4 S R? 42 91.2 22. S S
Isfahan W/ES-ES10/97  41.7 76 49.6 S R? 4.2 91 252 S S
W/ES-ES11/97  12.5 76.9 48.4 S R? 12.5 88 29 S S
W/ES-ES12/97 0 90.2 255 S S 8.3 89.4 29.5 S S
W/ES-ES13/97  16.7 81.4 46.7 S S 0 89 30.7 S S
W/ES-ES14/97 8.3 92.6 39.2 S S 42 89.1 45.1 S S
W/ES-ES15/97  12.5 87.6 479 S S 42 90.1 349 S S
W/ES-ES16/97 4.2 89.7 37.5 S S 12.5 88.7 26.8 S S
W/ES-ES17/97 8.3 87.4 36.6 S S 42 86.4 41.8 S S
W/ES-ES18/97 0 83.6 42.1 S S 42 88.6 332 S S
W/ES-ES19/97 0 87.4 38.1 S S 42 89.6 355 S S
W/ES-ES20/97 4.2 88.3 38.9 S S 83 87.8 31.9 S S
W/TE-RA6/97 0 74.3 36.3 R? S 0 96.3 14.2 S S
W/TE-P11/97 0 75.9 40.8 R? S 0 96.5 13 S S
W/TE-SH1/97 96.4 104 89.3 RRR R 0 96.8 12 S S
W/TE-RA4/97 100 23 99 RRR R 0 96.3 13.3 S S
W/TE-KA1/97 3.6 73.1 37.9 R? S 0 95.9 17.2 S S
Tehran W/TE-RA2/97 78.6 16.5 85.1 RRR R 0 81.7 455 S S
W/TE-RA5/97 89.3 31.2 55.5 RRR R? 0 81.8 453 S S
W/TE-RA1/97 0 80.5 29.2 R? S 0 97.1 13.9 S S
W/TE-ES2/97 92.9 36.6 94.3 RR R? 0 86.4 40.9 S S
W/TE-RA3/97 82.1 23 79.5 RRR R? 0 89.4 252 S S
W/TE-ES1/97 100 19.1 74.4 RRR R? 0 80 69.7 S S
W/AL-SA1/97 3.6 71.7 31.3 S R? 0 96.1 16 S S
W/AL-NA1/97 0 84.4 21.7 S S 0 94.8 18.7 S S
Alborz W/AL-NA3/97 0 79.1 33.8 S R? 0 94.4 14.3 S S
W/AL-NA2/97 0 74.5 34.8 S R? 0 94.7 19 S S
W/AL-KA1/97  82.1 423 54.4 R? RR 0 96.6 12.8 S S
W/AL-AA1/97  89.3 41.8 53.9 R? RR 0 94.9 20.7 S S

" Based on Adkins et al. (1997), populations were classified as: R (resistant): dry weight >80% and survival >50% of the untreated
control; R? (possibly resistant): both parameters >50%; S (susceptible): both parameters <50%.
Based on Moss et al. (2007), resistance was assessed by fresh weight reduction relative to the untreated control: RRR (0-36%) =
resistance confirmed, highly likely to reduce herbicide performance; RR (36—72%)= resistance confirmed, probably reducing herbicide

performance; R? (72-81%
susceptible.

**SR: Survival rate; FWR: Fresh weight reduction; DW: Dry weight.
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Figure 1. Distribution map of wild oat populations resistant to clodinafop-propargyl (Topik)

in wheat fields across various provinces.
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Table 8. Summary of resistance status to ACCase-inhibiting herbicides in wild oat populations collected from wheat

fields across various provinces.

Province No. of Clodinafop-propargyl (Topik) Pinoxaden (Axail)
populations R” S R R? S
Golestan 47 47 (100%) 0 0 O 47 (100%)
Khuzestan 46 42 (91%) 3 (7%) 0 12%) 45 (98%)
Fars 37 36 (97%) 1 (3%) 0 O 37 (100%)
Kermanshah 19 13 (68%) 5 (26%) 0 O 19 (100%)
[llam 11 7 (64%) 2 (18%) 2 (18%) 0 O 11 (100%)
Ardabil 27 27 (100%) 0 0 O 27 (100%)
Isfahan 20 0 3 (15%) 17 (85%) 0 O 20 (100%)
Tehran 11 7 (64%) 4 (36%) 0 0 O 11 (100%)
Alborz 6 2 (33%) 3 (50%) 1 (17%) 0 O 6 (100%)
Total 224 181 (81%) 14 (6%) 29 (13%) 0 1(0.5%) 223(99.5%)

R: Resistant; R?: Developing Resistant; VS; Susceptible.
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