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Table 1. Primers used for amplification and sequencing of herbicide target genes

3,8 °C) Jlasl sles Sl Jigs Skl ot
Application Tm (°C) Primer sequence Primer name

5'-ATATTCGCATTACCATCACACAC-3' ALS1-F

0 2SS 8 5'-ACCGTATCTAGTTTAGCCCAATC-3' ALS1-R

Gene 5-TGTTTGTTTTGGACTAATTTTATC-3' ALS2-F

amplification 56

5'-AACCTGGCTCGGGAAATC-3' ALS2-R

5S-TTATATGTTGGAGGTGGTTGTTTG-3’ ALSI1I-F

L o0 5'-AGTTTCTAATTTCCCAGTTACACG-3’ ALSI1I-R

Sequencing o8 5-TTATATGTTGGTGGTGGTAGTTTG-3' ALS2I-F

5'-GTAACACGATCATCAAACCGAACC-3’ ALS2I-R
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Table 2. The analysis of variance of investigated traits in germination test

Sl e S0k
Mean squares
S aolie 4>y . s . e
- C J\.\ﬂ)) S Qu)ja.w}nﬁ d}b JDLM’
S0V <0 S8l S S8l el o sen
Germination Speed of Average Seedling Seed vigor
percentage germination germination time length index
Sl 32 1450" 716.3" 476.592" 896" 12062"
Treatment
e 99 58.4 102.5 113.007 177 1354
Error
5 S S
Phenot%/pic_co_efficient - 8.69 31.69 25.6 48.89 55.57
of variation
S5 S
8.4 314 25.12 48.3 55.1

Genotypic coefficient
of variation

Ao ys 0 JL&;—lclaﬂ»)z Sold pma x
*: Significance at the %5 probability level
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Table 3. The means comparison of investigated traits in germination test using LSD method (P < 0.05)

%l Ol Jan g2

sodle ce odle Loy

Cultivar code Seed vigor index Seedling length Average germination time Speed of germination Germination percentage

oS ok e el amalS Jsb

B1 487* 24.33
B2 2577* 33.83*
B3 2853* 38.33*
B4 2020* 33.67*
B5 2370* 35.33*
B6 695* 26.5*
B7 1420* 23.67*
B8 2166* 25.17*
B9 2767* 27.67*
B10 1553* 29.67*
Bl1l 1533* 31.67*
B12 4200* 42*

B13 5067* 50.67*
B14 4000* 40*

B15 3283* 32.83*
B16 4527* 47*

B17 2767* 31.67*
B18 5150* 51.5*
B19 3317* 33.17*
B20 3533* 35.33*
B21 4500* 45*

B22 5500* 55*

B23 4533* 45.33*
B24 4100* 41*

B25 3800* 38*

B26 3933* 39.33*
B27 2050* 34.17*
B28 3180* 41.5*
B29 1993* 22.33*
B30 967* 40.5*
B31 4700* 44.5*
B32 3667* 26.67*
B33 2970* 33.83*

1.9667* 19.333* 20*
1.8333 54.333 76.67
1.8333 63.333 73.33*
1.6667 50 60
1.8333 59.333 66.67
1.6667* 37.667* 30*
1.4333 53.667 60*
2.1333 72 85
3.5667 83.333 100
1.2333 57.333 53.33
1.6 50 46.67
3.6 86.667 100
3.9 87 100
3.8667 84.333 100
4.1333 84.333 100
3.3 82.667 93.33
2.9 75.333 86.67
3.7667 88.333 100
3.2667 85.333 100
3.8333 87 100
3.8 83.333 100
4.0667 87.667 100
3.6 85 100
3.8 82.333 100
3.4333 84 100
3.7 84 100
1.6 57.333 60
2.9667 71.667 86.67
4.1 84 93.33*
1.6 25.667* 33.33*
3.6 85.333 100
4.0333 89 100
2.7667 78.333 86.67

Jias byl g cud Loy 0 JchhMﬁéjlzw';u TR
*: Significant difference at the 5% probability level compared to the control condition.
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Figure 1. Gel electrophoresis of genomic DNA extracted from some chickpea cultivars
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Figure 2. Electrophoresis of PCR products of ALS1 and ALS2 genes in one of chickpea cultivars (B33)
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Abstract

Chickpea (Cicer arietinum L.) is one of the most important crops in the world. After bean and pea,
chickpea is the most important cold season legume. Weeds are one of the most important threats to
chickpea production worldwide. Due to the sensitivity of chickpea to herbicides, the majority of
herbicides are used pre-emergence and the use of post-emergence herbicides is limited, and therefore
weeds cause a significant decrease in chickpea yield. Therefore, herbicide-tolerant chickpea cultivars
that have a higher flexibility for post-emergence herbicide application are needed to improve the
chickpea vyield. In this study, using seed bioassay and PCR method, resistance mechanism of Iranian
chickpea cultivars to Pursuit herbicide was investigated. The results showed a significant genotypic
and phenotypic variation among Iranian chickpea cultivars for tolerance to the Pursuit herbicide. The
results did not show a difference between the target genes of Pursuit herbicide, ALS1 and ALS2, in all
investigated cultivars with that of the reference sequences in the GenBank. This proves that the
resistance observed in different chickpea cultivars to the herbicide Pursuit is not associated with the
target site resistance mechanism and probably follows a non-target resistance mechanism. The
superior genotypes of this study (Bivanij, Aksou, Mansour, TDS-Maragheh90-400 and TDS-
Maragheh90-358) can be recommended to farmers and also suggested as parents to produce natural
herbicide resistant chickpea plants in breeding programs.
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