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Target-site mutation in the ALS gene endowing imazethapyr resistance
in invasive weed Amaranthus palmeri in China

JI Meijing®, HUANG Zhaofeng® ., CUI Hailan, CHEN Jingchao, YU Haiyan, LI Xiangju”
(Institute of Plant Protection, Chinese Academy of Agricultural Sciences ., Beijing 100193, China)

Abstract Palmer amaranth Amaranthus palmeri, an alien invasive species, has colonized in many sites all across
China. It has rapid growing speed, wide adaptability and high reproduction coefficient with strong
competitiveness, which poses a potential threat to crop yield and ecological environment. Once endowing
resistance to herbicide, it will be more difficult for the weed control. The objective of this study was to determine
whether A. palmeri populations collected from the two sites of China was imazethapyr resistant and to reveal the
resistant mechanism to the herbicide. Results of whole-plant dose-response experiments showed that the RI of the
suspected resistant population was found to be 339.78-fold more resistant to imazethapyr than a susceptible
population based on biomass reduction (GRy, values of 6 584.18 g/hm* and 19. 38 g/hm® in suspected resistant
population and the susceptible population, respectively). The ALS gene sequence analysis showed that in the
suspected resistant populations, an amino acid substitution of position 574 (Trp-574-Leu) in some resistant plants
and position 653 (Ser-653-Asp) in other resistant plants. Additionally, double mutation (both Trp-574-Leu and
Ser-653-Asp) accounted for 35% in all tested plants. This research confirms that high level resistance of A.
palmeri to ALS-inhibiting herbicide imazethapyr with Trps, to Leu and Sergs; to Asp amino acid substitution is the
most likely mode of resistance. It is for the first report that A. palmeri population evolved target resistance to

imazethapyr in China, and the resistance of invasive weeds to herbicides also posed a new challenge to the
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management of invasive weeds.
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Table 1 Primers for partial ALS of Amaranthus palmeri
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Fig. 1 Sensitivity of different populations of Amaranthus palmeri to imazethapyr
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Fig. 3 Electrophoretogram of the amplified fragment of ALS in Amaranthus palmeri
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Fig.4 The chromatograms of ALS gene mutations at 574 and 653 in Amaranthus palmeri
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