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Table 1. Some characteristics of used herbicides in the study
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Recommended Dose (L. ha®) Formulation Chemical family Trade name Common name
0.6-0.8 Ao )3 A ok 3 (8 ged 50! Sl g (o8 55 (oS s ST E- Fiobs Bl
EC 8% Aryloxyphenoxy propionate Topik Clodinafop-propargyl
25 Ao y3 Aok ph § gred sl Sl (S 53 ST LS Jor 224505
EC 36% Aryloxyphenoxy propionate lloxan Diclofop-methyl

0.8-1 Lo VI8 T 53 gy & s S5 (oS 55 (S kT Asles o @20l e+ S5l g 2o a8 5

EW 7.5% Aryloxyphenoxy propionate Puma super Fenoxaprop-P ethyl+ Mefen pair di ethyl

SYg: polie (Sode (595 s Gl odalé 03T (ST ST 802k (he + T (2 P9 9 9 o P98I0 ¢ J1339 1 98Ls SalT (S AT Lake S ool 390 (S -T Sy
Al ) (w9
Table 2. Different concentrations of clodinafop propragyl, diclofop methyl and Fenoxaprop-P ethyl+ Mefen pair di ethyl used for dose-response assays on
resistant populations of Avena ludoviciana

() 50 0 550 00bo p 5 o) s Lile cdalé

Herbicide concentration (mg.ai.lit™) Sl
Herbicide
D9 D8 D7 D6 D5 D4 D3 D2 D1*
50U g -l
0.64 0.32 0.16 0.08 0.04 0.02 0.01 0.005 0 _ Jihsnme s
Clodinafop-propargyl
e o g I
48 32 24 16 8 4 2 1 0 ) Je e
Diclofop-methyl
5163 by oya 51 o g plS g
6.4 3.2 16 0.8 0.4 0.2 0.1 0.05 0 Flsonh et Sl 2anbs 52
Fenoxaprop-P ethyl + Mefen pair di ethyl
*Without herbicide(distilled water) Gl OT) 28 Cale U35 J shomss
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Table 3. Estimated parameters for resistant and susceptible accession of Avena ludoviciana in response to
clodinafop propargyl based on seedling shoot length

Caglio ol iy Oladé ot EC50 (b) G0 i (d) Yb v 0dgi W
Factor Resistance Lack of fit (mg a.i.lit-1) Hill's slope Upper limit  Accession code
6.85(0.54) 0.12 0.048(0.003) 0.95(0.04) 98.03(1.73) 1
5.85(0.46) 0.16 0.041(0.002) 0.93(0.04) 98.78(1.74) 5
31.42(2.74) 0.15 0.220(0.02) 0.65(0.03)  101.90(158) 6
13.14(1.15) 0.14 0.092(0.007) 0.70(0.03) 100.30(1.69) 8
5.85(0.45) 0.16 0.041(0.002) 0.89(0.04) 99.63(1.72) 10
11.43(1.08) 0.19 0.080(0.006) 0.60(0.03)  100.48(1.75) 12
10.21(0.97) 0.18 0.070(0.006) 0.59(0.03) 100.99(1.75) 17
3.85(0.26) 0.23 0.027(0.001) 1.11(0.05) 100.30(1.69) 18
5.57(0.37) 0.19 0.039(0.002) 128(0.06)  98.24(1.61) 24
10.28(1.07) 0.18 0.072(0.006) 0.55(0.02) 100.76(1.76) 26
4.40(0.30) 0.13 0.030(0.001) 1.07(0.04) 99.12(1.73) 27
8.57(0.78) 0.14 0.060(0.004) 0.71(0.03)  99.88(L.75) 29
11.28(1.11) 0.18 0.079(0.006) 0.57(0.02) 101.94(1.72) 30
5.42(0.41) 0.19 0.038(0.002) 1.09(0.05) 96.55(1.77) 31
4.71(0.37) 0.18 0.033(0.002) 0.81(0.03)  101.29(L.73) 2
7.57(0.72) 0.15 0.053(0.004) 0.62(0.03) 101.04(1.75) 34
6.71(0.49) 0.13 0.047(0.002) 0.95(0.04) 101.03(1.63) 35
8.28(0.77) 0.14 0.058(0.004) 0.64(0.03)  100.55(1.75) 36
4.67(0.35) 0.22 0.03(0.002) 0.89(0.04)  99.48(L.75) 38
12.14(1.13) 0.19 0.085(0.006) 0.63(0.03) 101.33(1.71) 40
17.57(2.03) 0.12 0.123(0.001) 0.55(0.03) 100.54(1.95) 42
3.71(0.28) 0.14 0.026(0.001) 1.34(0.08)  96.76(1.97) 44
5.19(0.46) 0.15 0.035(0.002) 0.80(0.04) 100.68(1.94) 45
7.42(0.66) 0.18 0.052(0.003) 0.87(0.04) 99.25(1.91) 46
5.14(0.43) 0.17 0.036(0.002) 1.00(0.05)  98.64(1.95) 48
2.85(0.26) 0.54 0.020(0.001) 0.78(0.04) 100.39(1.99) 49
8.18(0.78) 0.35 0.056(0.004) 0.71(0.03) 100.18(1.94) 55
3.44(0.32) 0.19 0.024(0.002) 0.73(0.03)  100.61(1.99) 57
5.43(0.50) 0.14 0.038(0.003) 0.71(0.03)  102.69(1.89) 70
1.99(0.14) 0.45 0.014(0.003) 1.38(0.07) 99.35(2.00) 74
17.14(1.77) 0.15 0.120(0.01) 0.61(0.03)  100.64(1.91) 78
10.28(0.87) 0.45 0.072(0.005) 0.90(0.05)  99.81(1.81) 83
4.16(0.33) 0.56 0.028(0.001) 0.98(0.05) 99.72(1.95) 89
5.28(0.38) 0.37 0.037(0.002) 117(0.06)  102.12(1.75) 90
9.14(0.84) 0.16 0.064(0.005) 0.84(0.04)  98.99(1.93) 01
4.85(0.39) 0.29 0.034(0.002) 1.02(0.05) 99.24(1.92) 03
7.28(0.78) 0.35 0.051(0.003) 0.63(0.03) 99.96(1.99) 94
7.13(0.60) 0.64 0.049(0.004) 0.940.04)  98.56(1.93) 95
4.57(0.39) 0.16 0.032(0.002) 0.94(0.05) 98.68(1.98) 99
3.14(0.26) 0.18 0.022(0.001) 0.98(0.05) 99.70(1.97) 100
9.57(0.82) 0.28 0.067(0.004) 0.92(0.05)  99.42(1.82) 101
7.57(0.71) 0.37 0.053(0.004) 0.82(0.04)  98.52(1.83) 102
7.24(0.69) 0.46 0.049(0.004) 0.68(0.03)  101.29(1.92) 104
9.13(0.85) 0.25 0.063(0.005) 0.78(0.03)  98.98(1.94) 105
6.71(0.48) 0.13 0.047(0.002) 131(0.07)  98.29(L.75) 107
6.13(0.46) 0.26 0.042(0.002) 1.14(0.05)  99.79(1.81) 108
6.14(0.50) 0.49 0.043(0.003) 1.03(0.05)  99.42(1.87) 110
5.43(0.46) 0.17 0.038(0.003) 0.940.04)  99.15(1.94) 115
] 0.45 0.007(0.0002)  1.69(0.11)  100.09(1.82)  Control

* The numbers in parentheses indicates the standard error. Al o 5 ylel (gllas siasOlis 5, s slasl *
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Figure 1. Samples of response of seedling shoot length of resistant and susceptible accessions of

Avena ludoviciana to different concentrations of clodinafop propargyl, diclofop- methyl
and Fenoxaprop-P ethyl + Mefen pair di ethyl
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Table 4. Estimated parameters for resistant and susceptible accession of Avena ludoviciana in response to
diclofop- methyl based on seedling shoot length

cwglie sl @iy Olaas Jloi>! EC50 (e) (b) oo i (d) b > 0dgi WS
Resistance Factor  Lack of fit (mg a.i.lit-1) Upper limit Curve slope  Accession code
4.84(0.44) 0.1 10.41(0.81) 0.80(0.04) 101.49(2.06) 6
5.06(0.38) 0.15 10.89(0.66) 1.43(0.09) 95.84(1.89) 10
5.91(0.53) 0.18 12.72(0.98) 0.80(0.04) 101.52(2.03) 12
2.66(0.23) 0.19 5.73(0.43) 1.03(0.05) 98.12(2.19) 15
4.38(0.41) 0.30 9.42(0.78) 0.85(0.05) 98.61(2.18) 17
1.78(0.15) 0.28 3.84(0.27) 1.03(0.05) 99.59(2.18) 22
2.73(0.25) 0.14 5.87(0.46) 0.86(0.04) 100.52(2.14) 26
1.62(0.13) 0.16 3.49(0.24) 0.98(0.05) 101.42(2.13) 28
3.19(0.33) 0.15 6.86(0.64) 0.67(0.03) 100.49(2.18) 29
7.24(0.66) 0.06 15.57(1.25) 0.76(0.04) 101.43(2.04) 30
4.41(0.44) 0.25 9.47(0.85) 0.73(0.05) 99.60(2.19) 33
2.52(0.20) 0.12 5.42(0.36) 1.61(0.11) 92.67(2.21) 38
1.89(0.15) 0.27 4.06(0.25) 1.28(0.07) 98.52(2.15) 42
3.62(0.35) 0.17 7.79(0.66) 0.74(0.04) 101.66(2.12) 46
6.10(0.56) 0.13 13.12(1.06) 0.84(0.05) 99.15(2.14) 55
3.59(0.34) 0.52 7.71(0.64) 0.97(0.05) 96.51(2.27) 67
3.35(0.26) 0.35 7.21(0.46) 1.13(0.06) 100.59(1.99) 73
2.37(0.16) 0.25 5.10(0.28) 1.36(0.06) 97.06(1.87) 75
5.21(0.42) 0.19 11.21(0.78) 0.81(0.04) 100.78(1.84) 78
3.89(0.34) 0.16 8.38(0.65) 0.78(0.03) 98.78(1.95) 89
7.45(0.53) 0.17 16.02(0.95) 0.95(0.05) 100.03(1.72) 91
3.55(0.23) 0.73 7.65(0.39) 1.29(0.06) 99.77(1.67) 94
1.87(0.12) 0.25 4.02(0.20) 1.45(0.07) 98.44(1.85) 100
1.34(0.09) 0.29 2.88(0.15) 1.30(0.06) 99.89(1.91) 103
3.69(0.24) 0.17 7.95(0.42) 1.26(0.06) 99.50(1.71) 104
2.95(0.24) 0.35 6.33(0.44) 0.83(0.04) 100.99(1.87) 105
4.62(0.41) 0.14 9.93(0.78) 0.74(0.04) 99.36(1.93) 115
. 0.45 2.15(0.09) 1.96(0.13) 99.43(2.19) Control

* The numbers in parentheses indicates the standard error.
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Table 5. Estimated parameters for resistant and susceptible accession of Avena ludoviciana in
response to Fenoxaprop-P ethyl + Mefen pair di ethyl based on seedling shoot length

Cwglis Sl By ol >l EC50 (e) (b) sxin s (d) Yo a> 0355 o5
Resistance Factor  Lack of fit (mg a.i.lit-1) Upper limit Curve slope  Accession code
7.35(0.69) 0.18 0.860(0.07) 0.76(0.04) 101.13(1.97) 6
4.58(0.46) 0.14 0.538(0.05) 0.65(0.03) 103.30(2.01) 12
5.04(0.52) 0.51 0.590(0.06) 0.65(0.03) 101.04(2.06) 15
6.76(0.75) 0.45 0.792(0.08) 0.58(0.03) 101.9(2.04) 17
1.06(0.08) 0.19 0.124(0.008)  1.04(5.78) 100.99(2.13) 20
6.70(0.66) 0.16 0.784(0.07) 0.66(0.03) 102.96(1.97) 26
2.47(0.25) 0.18 0.290(0.026)  0.68(0.03) 101.8(2.11) 28
5.05(0.57) 0.24 0.591(0.061)  0.59(0.03) 100.36(2.12) 29
2.61(0.28) 0.22 0.307(0.03) 0.58(0.029)  102.40(2.08) 33
1.22(0.13) 0.14 0.143(0.01) 6.39(0.03) 100.61(2.16) 40
4.88(0.52) 0.52 0.571(0.06) 0.62(0.03) 101.05(2.08) 57
1.35(0.10) 0.17 0.158(0.01) 1.02(0.06) 101.55(2.09) 70
1.15(0.09) 0.35 0.135(0.009)  1.00(0.05) 100.18(2.16) 73
3.49(0.42) 0.19 0.409(0.05) 0.51(0.03) 101.98(2.09) 78
1.16(0.11) 0.62 0.136(0.01) 0.83(0.04) 100.13(2.17) 87
1.41(0.11) 0.17 0.166(0.01) 1.4(0.06) 100.45(2.12) 97
6.52(0.73) 0.16 0.764(0.08) 0.57(0.03) 102.22(2.04) 100
1.74(0.15) 0.45 0.204(0.01) 0.90(0.04) 101.39(2.08) 103
6.42(0.65) 0.33 0.752(0.07) 0.66(0.03) 101.41(2.02) 105
3.96(0.37) 0.25 0.464(0.04) 0.70(0.03) 104.07(1.98) 107
4.69(0.42) 0.26 0.549(0.04) 0.79(0.04) 102.71(1.96) 112
- 0.65 0.117(0.005)  1.88(0.11) 100.57(2.09)  Control

* The numbers in parentheses indicates the standard error.

il e 3kl slast okiasolis il ol slasl *



VY Y Ol oF oled FY o (65,588 ale dons) LS Sl 5

4220000

—

0 4200000

4180000

T

T 'y
4140000 4160000

4120000

4100000

4220000

0 4200000

4180000

0 4140000 4160000

4120000

4100000

280000 300000 320000 340000 360000 380000 280000 300000 320000 340000 360000 380000
N
=3
a7 [& 7
9 < g
o o =3
g g g
a7 e 21
B b g
=3 o §
g 2
§ T [ § 2 1
b 5 =
=3 o o
=3 o =3
o
81 £ g
¥ s s
=3 =3 b=
g g g
g7 re 3
b b3 by
(=3 o o
g g g
g B3 i
~N ~ ‘N_
b3 B3 3
8 8 8
=3 =3 =3
=& Fe =5
s g g
h A SRl iy | T - o gV b ey
JEPTY LN JPL PP I —- ) PLESN JPS Y )
051 20 30 40 N 051 20 30 40 "y SIS 2
Kilometers D Ol e 33 3320 Kilometers D it s 93 3420
280000 300000 320000 340000 360000 380000 280000 300000 320000 340000 360000 380000
280000 300000 320000 340000 360000 380000 280000 300000 320000 340000 360000 380000
&7 / S b
¢ jL ) ¢ ¢ rd
o o -3
=3 (=3 =3
2 LS 2
g g g
- - -
= -3 =3
g g g
o4 Fre
g 2 g
s ¥ *
o o o
=3
g L8 g
o =3 ©
b b b
o o =3
g g g
S e § 1
* ¥ R
g g g
=3 =3 g
1 Fe o4
~ ~N ~
I b 3
o =3 =3
=3 Lt K] 8|
g g g
— O P PP by
M = e S el h A Ol A gy p e sl i
JESTY LIS SPS Py Mt gy ] . . .
0 510 20 30 40 [ i os 0510 20 30 40 e e
- — = T — — I ometers D&“—-Jﬁ: sayia
280000 300000 320000 340000 360000 380000 280000 300000 320000 340000 360000 380000

4 Polao ((AN) w9gliuwis” Cbiv s gebaw 30 diliun) -9 SV g (SBODGT LSl y 4l - JKH
4 P3lio 9 () Ol ghl b JuiogdalQIs 4 pylie ¢ () Subi b 5009 0-Pedlagls”
(3)pgulogy b ST G320 e+ W1 @ P9l 93
Figure 2. Distribution map of Avena ludoviciana in Gonbad-e-Kavus (), resistant to

clodinafop propargyl (b), resistant to diclofop methyl (c) and resistant to
Fenoxaprop-P ethyl+ Mefen pair di ethyl (d)



e Wlie s o 5 Y g ol sl g plali 0L 5 gL 1\F

ol andllan 350 ailate j3 o3y opl S S5

o P sl sy g Sl G S
35 Laes s 3l w55 |y aslllas 5y 50 sla 28 ale
0l s )sTamnr 035 110 o 5l S5 b Sls b
o35 V) cadllas 5y50 i Sle dw a a0 Cain
(e 2B 5 ks s AT sla 25 ile
sl plusdS e iSale warg lexr
eayd sler s 51 201 et 3l (g 20 luS 8
3 51 6aRb et I (g 2o WS B Gla S e
O I DR P -G A A A 9
s adlate 55 luaglie ¢ 5 opl 5 e 5LAS] 55 Ll 5 0
Gl Sedudy ml Ul G g e AL e
il o ST 0BT g ke § 553 o

Ly gl s S de oS ol a5 L
3l 5 pa Cile mal g S pke g DI o Sl
23l i Cale fge enlinal ke 4 duT o Olu &
cpslan j o glacade Lojle (o s (Lo gt
oy S (L S e e LS 5 (6,5
Gl S L LaoT sl 5 La 2SS Cale foe

Aol o o e

References

G R

Sl gbresss 53 Cnglan 54 uiil.an o @L:S

Ol i 5 aJJé)}Tta? Wl by Y s
(ks Ao b IS il 4 e
S22l et ) g 2aalS S e 284S0
35 e S el als 15l sy se 1 !
Llodey o 45 01l 53 YFVE 5 VFVY (¥4 glaJla
e ol 03 LaiS ke ol 5 Sy e olinad
Ceslie 55 2V 0 S e S (335U Ol i
adbie j3 wliee) i 9 OV g slaes g 5l galda )
Sloesss o 5 Jalate Coglie 4y jastlh 5 s
S glan Lasli Hlude 457 (g o 4 i odalive Calides
— Bl pslis Gl s BV 5 Slaes 5
) st 2S5 s e 08 IS5 i35l
GV 5 VR B A/FE CFYV/FY B V/AR o O
slel 55 Sl dwy o b4 5 Ol g )3 VYD
03352 g geglin oS £ 5 51 (BL o keT Ceswy
o pslis Glaes 5 DSy i Sl Calizes glros
2 5ok o Bl IS sla 1S e
b 55 5 (S 5l (o 25 leS s 5 Je

Abrahimpour Noorabady, F., Agnehband, A., Nour Mohammadi, Gh., Moosavinia, H. and
Mesgarbashi, M. (2006). Study of some wheat ecophysiologic indices as influenced
by wild oat interaction. Pajouhesh & Sazandegi, 73(3), 117-125. [In Farsi]

Bagherani, N. (2014). Instructions herbicide for wheat and barley in Golestan Province.
Golestan: Research and Education Center of Agriculture and Natural Resources. [In

Farsi]

Banakashani, F., Zand, E. Alizadeh, H. M. and Feridonpour, M. (2005). Investigation on
herbicide resistance of Wild oat (Avena ludviciana ) biotypes in Fars province. The
first Weed Science Conference in Iran, 4-6 Bahman, pp. 492-496. [In Farsi]

Banakashani, F., Zand, E. and Alizadeh, H. M. (2006). Wild oat (Avena ludviciana )
biotypes resistance in Clodinafop-proupajil herbicide. Plant Diseases and Pests, 74(2),

127-150. [In Farsi]



110 Y Ol oF oled FY o (65,588 ale dons) LS Sl 5

Banakashani, F., Zand, E. and Alizadeh, H. M. (2007). Study on Diclofop-methyl
resistance in wild oat (Avena ludoviciana): A comparison between the whole plant and
seed bioassay. Weed Science, 13(1-2), 69-81.

Beckie, H. J., Heap, I. M., Smeda, R. J. and Hall, L. M. (2000). Screening for herbicide
resistance in weeds. Weed Technology, 14(2), 428-445.

Gherekhloo, J., Rashed Mohasel, M. H., Nasiri Mahalati, M., Zand, E., Ghanbari, A. and
De Prado, R. (2010). Study the non-target site based mechanisms of resistance in
Aryloxyphenoxy Propionate Resistant-Phalaris Minor Retz. Biotypes. Iranian Journal
of Weed Science, 2(6), 79-89. [In Farsi]

Heap, I. (2017). The international survey of herbicide resistant weeds. Online, Internet,
Thursday, October 12. Retrieved from http/ www.weedscience.org.

Kalami, R. (2014). Identification of resistant weeds to ACCase and ALS inhibitor
herbicide in wheat fields of Kordkoy township and mapping their distribution. M.Sc.
Thesis of Gorgan University of Agricultural Sciences and Natural Resources, Gorgan.
[In Farsi]

Kalami, K., Gherekhloo, J., Kamkar, B., Esfandiaripour, E. and De Prado, R. (2014)
Identifying and mapping of wild oat (Avena ludoviciana Dur.) and Phalaris minor
Retz. populations resistant to clodinafop-propargyl in wheat fields of Kordkuy. In
Proceedings of the 248th American Chemical Society National Meeting and
Exposition. Washington, DC: American Chemical Society.

Miri, H. and Momtazi, F. (2014). Evaluation of wild oat (Avena ludoviciana) resistance
to Diclofop-methy herbicide in Southern Iran. International Journal of Biosciences,
4(9), 50-55.

Najari Kalantari, N. (2013). Identification of resistant weeds to ACCase and ALS
inhibitor herbicide in wheat fields of Aghghala township and mapping their
distribution. M.Sc. Thesis of Gorgan University of Agricultural Sciences and Natural
Resources, Gorgan. [In Farsi]

Najari Kalantari, N., Gherekhloo, J. and Kamkar, B. (2013). Tracing and map of canary
grass (Phalaris minor) and hood grass (P. paradoxa) biotypes resistant to clodinafop-
propargyl herbicide in wheat fields of Ag-gala. Journal of Weed Research, 5(1), 85-
97. [In Farsi]

Rastgoo, M. (2006). Seed bioassay to detect wild oat (Avena ludoviciana Dur.) resistant
to ACCase herbicides family in Khuzestan wheat fields. Ph.D. Thesise of Ferdowsi
University of Mashhad, Mashhad. [in Farsi]

Rastgoo, M., Rashed Mohasel, M. H., Zand, E. and Nasiri Mahalati, M. (2009). Seed
bioassay to detect wild oat (Avena ludoviciana Dur.) resistant to Clodinafop-propargyl
in Khuzestan wheat fields. Iranian Agricultural Research, 7(2), 421-430. [In Farsi]

Ritz, C. and Streibig, J. C. (2005). Bioassay analysis using R. Journal of Statistical
Software, 12(5), 1-22.


http://www.weedscience.org/
javascript:void(0)
javascript:void(0)

...am;&}gyﬁr,uﬁduu}:$uu:o|,m,‘_gjuaw V¢

Zand, A., Rahimiyan Mashhadi, M., Dayhim Fard, R. Sofizade, S. and Nassiri Mahallati,
M. (2004). Studies on some ecophysiological traits associated with competitiveness
of old and new Iranian bread wheat (Triticum aestivum L.) cultivars against wild
oat (Avena ludoviciana L.). Iranian Journal of Field Crops Research, 2(2), 160-174.

[In Farsi]

Zand, E., Baghestani, M. A., Bitarafan, M. and Shimi, P. (2007). Application guide
herbicides registered in iran. Mashhad: Jahad Daneshgahi of Mashhad Press. [in Farsi]

Zand, E., Baghestani, M. A., Nezamabadi, N., Minbashi, M. and Hadizadeh, M. H.
(2009). A review on the last list of herbicides and the most important weeds of Iran.

Weed Research Journal, 1(2), 83-100. [In Farsi]



9 Journal of Plant Productions (Scientific Journal of Agriculture), 41(2), Summer, 2018

Identification of resistant Avena ludoviciana Dur Accessions to ACCase Inhibitor
Herbicides in Gonbad-E Kavus Wheat Fields and Mapping Their Distribution

S. Tatari®, J. Gherekhloo®, A. Siahmarguee® and H. Kazemi*

1- M.Sc. Graduate of Weed Science, Department of Agronomy, Faculty of Crop Production, Gorgan
University of Agricultural Sciences and Natural Resources, Gorgan, Iran

2- *Corresponding Author: Associate Professor, Department of Agronomy, Faculty of Crop Production,
Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran (gherekhloo@gau.ac.ir)
Assistant Professors, Department of Agronomy, Faculty of Crop Production, Gorgan University of
Agricultural Sciences and Natural Resources, Gorgan, Iran

Assistant Professors, Department of Agronomy, Faculty of Crop Production, Gorgan University of
Agricultural Sciences and Natural Resources, Gorgan, Iran

3

4

Received: 27 January, 2017 Accepted: 5 July, 2017

Abstract

Background and Objectives

Wheat is the most important crop in Iran and every year about 6.5 million ha of arable lands in the
country is cultivated by this strategic crop. Weeds cause 23 to 30% reduction in yield of wheat
annually. Winter wild oat is the most serious grass weed of wheat fields of Iran. Chemical method is
the common way to weed control in wheat fields. ACCase inhibitors such as clodinafop-propargyl,
diclofop-methyl and Fenoxaprop-P ethyl + Mefen pair di ethyl are widely used for control of grasses
in this regard. Continuous application of herbicides with the same mode of action has resulted in
developing herbicide resistant biotypes of weeds such as Avena ludoviciana. The objectives of the
current study were: 1) to screen the collected accession of A. ludoviciana suspected to resistance to
FOP herbicides, 2) to determine the resistance factor of resistant biotypes and 3) mapping distribution
of resistant biotypes.

Materials and Methods

In order to survey Avena ludoviciana resistance to clodinafop-propargy, diclofop-methyl and
Fenoxaprop-P ethyl+ Mefen pair di ethyl herbicides in wheat fields of Gonbad-e Kavus, several
experiments were conducted in 2014 at Gorgan University of Agricultural Sciences and Natural
Resources. (115 populations). The seed bioassay in Petri dish and pot experiment was conducted
to determine resistance to acetyl coenzyme Acaboxylase inhibitors (ACCase), respectively. The
seed bioassay experiment consisted of screening the suspected populations with discriminating
concentration and concentration-response bioassay for resistant populations.

Results

In 48, 27 and 21 populations of A. ludoviciana were resistant to clodinafop-propargyl,
diclofop-methyl and Fenoxaprop-P ethyl + Mefen pair di ethyl herbicides. Resistance accessions
indicated varying degrees of resistance to tested herbicides. Based on ECs, the lowest and highest
resistance to Clodinafop-propargyl herbicide was shown in Accessions of 74 and 6 with resistance
factors of 1.99 and 31.42, respectively. Also for Diclofop- methyl herbicide, ECs, values from 2.88
for accession of 103 (with 1.34 resistanc factor) to 16.02 for accession of 91 (with 7.45 resistance
factor) were different. In addition, ECs, estimated for Fenoxaprop-P ethyl + Mefen pair di ethyl
herbicide was different from 0.124 to 0.86 for 20 and 6 accessions, respectively. Checking the
distribution map of resistance accessions showed these accessions had uniform distribution in this
city.

Discussion

Based on these observations, the existence of cross-resistance to herbicides was proved in some of the
collected accessions. The results of this study can be used to correct programs designed to manage
weeds herbicide resistance and prevent of the development of the plants in other areas.
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