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Table 2- Amounts of GRy, estimated from the dry weight of the sensitive-populations three
Gampertz function parameters for the use of tribenuron-methyl to determine the
discriminating dose
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Table 3- Results of screening test wild mustard suspected populations resistance of wild
mustard with discriminantig dose (GRgy) Of tribenuron-methyl ( Parameters were calculated
as a percentage of control)

o) duo yd . . o) o yd . .
) " S oolo 2039 ) i s oolo 2039
S ™ (aalsl)  (aalzyy — J9F Ceme= ™ (aalsl)  (sls))
) (alsh) Dry Fresh >3 (alsh) Dry Fresh
Wild mustard Slrl)fl‘;'n‘{a' matter matter  Wild mustard Sl;)fl‘;'n‘{a' matter matter
opulation (% of (% of opulation (% of (% of
PP (% of control)  control) PP (% of control)  control)
control) control)
Gl1 0.0 100 100 Z1 25 76.0 75.6
Gl2 100 24.0 28.6 Z2 25 76.6 81.2
GI3 100 26.9 209 Z3 100 155 312
Gl4 0.0 100 100 Z4 100 145 25.3
GI5 75 36.1 40.4 Z5 25 75.8 62.7
Gl6 75 26.0 30.2 Z6 50 48.6 58.7
GAl 50 67.5 66.7 Zi 50 68.0 59.8
GA2 50 68.6 73.0 Z8 100 29.8 24.1
GA3 50 62.5 68.0 Z9 100 19.1 17.0
GA4 50 65.4 67.1 Z10 100 19.1 17.0
GA5 50 579 66.7 Z11 100 17.3 13.0
GAG6 50 60.1 59.6 Z12 100 14.0 15.8
K1 0.0 100 100 Z13 100 25.0 29.7
K2 0.0 100 100 Z14 100 185 32.0
K3 0.0 100 100 Z15 100 26.2 11.6
K4 0.0 100 100 Z16 100 18.9 9.2
K5 0.0 100 100 Z17 100 20.4 11.8
K6 0.0 100 100 Z18 100 195 15.6
S 0.0 100 100 Z19 100 20.2 13.8
220 100 185 11.0

Sl (oo (SBg S5 polie Slataner Silo 00,955 Hele lapSe 5 wlas Slacuner Slo 0093 H9ile la i
Shaded areas are represent sensitive populations and not hatching places represent are the resistant populations
of wild mustard.
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Figure 1- The response of the dry weight of resistant and susceptible populations to
different concentrations of tribenuron-methyl in the bioassay testsin plot
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Table 4- Parameter estimates of Gompertz equation three and four parameters functions
fitted to shoot dry weight of susceptible and resistant of wild mustard population to
tribenuron-methyl herbicide four weeks after spraying

pas oygo3!
Comozx ST el YL o oul o> GRgo 3
Population Curve slope Upper limit Lower limit (gai ha') Lack of fit
test

Z3 0.42 (+0.07) 1.37 *0.05) - 469.91 (+98.23) 0.05™
Z4 0.57 (+0.16) 1.350.05) 0.47 +0.15) 67.36 (+33.60) 0.99™
Z8 0.58 (+0.09) 1.42 *0.04) - 34291 (+54.73) 0.97™
Z9 0.28 (+0.04) 1.41 +0.05) - 584.49 (+195.08) 0.99™
Z10 0.29 (+0.04) 1.42 *0.05) - 549.93 (+169.32) 0.93™
z11 0.27 (+0.05) 1.58 @0.07) - 711.02 (£292.11) 0.94™
Z12 0.34 (+0.08) 1.54 +0.06) - 1048.13 (+409.53) 0.99™
Z13 0.24 (+0.03) 1.56 @0.07) - 367.91 (£142.12) 0.56™
Z14 0.24 (+0.03) 1.53 +0.05) - 1090.1 (+361.64) 0.97™
z15 0.19 (+0.02) 1.63 *0.04) - 1309.2 (+513.54) 0.74™
716 0.28 (+0.07) 153 *-0.07) - 1037.54 (+461.84) 0.99™
z17 0.28 (+0.06) 1.610.07 - 1073.26 (+425.4) 0.94™
Z18 0.37 (+0.06) 1.52 +0.05) - 437.36 (+97.32) 0.85™
Z19 0.27 (+0.03) 1.56 *0.05) - 583.05 (+167.53) 0.83™
720 0.28 (+0.05) 1.52 +0.05) - 1117.08 (+383.85) 0.37™
Gl2 0.25 (+0.03) 1.57 0.05) - 429.08(+123.44) 0.84™
GI3 0.22 (+0.05) 1.29 *0.08) - 625.04 (+460.36) 0.98™
GI5 0.40 (+0.07) 1.3 *0.05 - 40.5(+10.52) 0.9™
Gl6 0.59 (+0.19) 117 *0.03) - 41.39 (+21.81) 0.91™
S 0.55(+0.09) 1.04 +0.04) - 5.04 (+0.99) 0.17™

GRsg valueis the tribenuron-methyl concentration that reduced dry weight by 50%
ns: not significant
Valuesin parenthesis are standard error.
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Table 5- Comparison of resistance wild mustard populations to herbicides of tribenuron-
methyl based on R rating system Beckie & Tardif

Caro J'"'b’u.’ % Cuoglie da 4 Coros — U.’ o Coglio an >
population Beckie & RF population Beckie & RF
Tardif Tardif
Z16 VH 205.8** Z3 H **03.2
Z17 VH 212.9%* Z4 H 13.3*
Z18 H 86.8** Z8 H 68.0™
Z19 VH 115.6** Z9 VH 115.9%*
Z20 VH 221.6* Z10 VH 109.1**
GI2 H 85.1"™ Z11 VH 141.0**
GI3 VH 124.0** Z12 VH 207.9%*
GI5 L 8.0™ Z13 H 72.9%*
Gl6 L 8.2™ Z14 VH 216.2*
S - Z15 VH 253.7*

M Wil e pylie slacamas Cuglie 4> o Kily RF, YL e Cwglae VH YU caglin tH (15 coglio ¢ L pglio ¢ R polos comos S

61 sime pae Sl NS g ao 0 O o ;0 (6,10 e "o y0) mhaw y0 (5l e

S =susceptible population; R= Resistance L= Low resistance; H= High resistance; VH= Very high resistance and
RF indicate resistance degree of resistant populations. ~ Significant at 1%, Significant at 5% and ns is not
significant.

120 130

Ar abi dopsi s GVETVFAYPG GASMEI HQAL
S - - ETVFAYPG GASMEI HQAL
Z10 - - ETVFAYPG GPCMEI HQAL
Z14 - - ETVFAYPG GPCMEI HQAL
Z17 - - ETVFAYPG GASMEI HQAL
Z15 --1 TVFTYPG GPCMEI HQAL
Z8 - - ETVFAYPG GASMEI HQAL
Z4 - - ETVFAYPG GPCMEI HQAL
Z3 - - ETVFAYPG GASMEI HQAL
Z13 - - ETVFAYPG GPCMVEI HQAL
Cons :*********::*******

Z3 ,Z4 ,Zg ,215, 217 ,214 ,Zl()) iﬁjLﬁA Lgl.:b;}.:.m? )'| Lg.)\.).x} ALS O DNA )" L;l:ula.'é é‘y Lsz‘%")r“"” -y J&w
(AYO42819 L;)L’w.) a)Lo..f.\ la) L)’“""“"’ﬁ"‘"’“)j OLS 9 (S) L)uLw.’> a(Z]_g 9
Figure 2— Aalignment of partial DNA sequence of acetolactate synthase (ALS) genefrom a

number of resistant (ZRs, ZR4, ZRg, ZR19, ZR14, ZR1s, Z17 and ZRy3), susceptible (S)
populations and Arabidopsis (GenBank accession number. AY 042819)

5l se gyl 5 polie QlalS IS Sl 6 S e gl b (ke
Text with Grey background indicates difference between the resistant and Arabidopsis ALS
gene.
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Abstract

Tribenuron-methyl is commonly used for post emergence control of broad |eaf
weeds in wheat fields. In order to survey suspicious resistant weeds in wheat fields to
this herbicide thirty-eight fields of Kermanshah province were investigated during
2012- 2013. Seeds of suspected resistance of wild mustard were gathered and tested in a
randomized complete blocks design experiment with three replications. First, for early
detection of herbicide resistance, the suspected population was screened using
discriminating dose of tribenuron-methyl. Determining of the resistance degree was
conducted by whole plant bioassay tests using dose-response curves. The resistance
mechanisms were assayed by molecular methods, especially using the ALS gene
cloning by PJET1.2/blunt Vector. For susceptible populations, the concentration
required for complete control was 10.4 g ai ha™ tribenuron-methyl. Also, in screening
tests 50% of populations as resistant populations were identified. According to the
Beckie and Tardif, it was found that 57.8% of these population did have a very high
degree of resistance, 31.5% with high resistance and 10/5% with low resistance degree.
GRsp of the resistant weeds was also increased as compared to sensitive weed, which
indicates resistance in this province, Thus to control the resistant populations Z;s, this
amount increased to 1309 g ai ha’.The results of DNA sequencing showed that
mutation by replacing proline amino acid at position Alal22 causes resistance based on
target-site mutation.

Key words: ALS gene, DNA sequencing, Dose-response, Mutation, PJET1.2/blunt
Vector.
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