21st Australasian Weeds Conference

Mechanisms of resistance to penoxsulam and quinclorac in
Echinochloa crus-galli

Yongfeng Li', Xia Yang', Mingchao Dong', Zichang Zhang', Tao Gu', Jingjing Cao' and Qin Yu?
!Institute of Plant Protection, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China
2 Australian Herbicide Resistance Initiative (AHRI), School of Agriculture and Environment,
The University of Western Australia, 35 Stirling Highway, Crawley, Western Australia 6009, Australia
(liyongfeng 2010@hotmail.com)

Summary Barnyard grass (Echinochloa crus-galli)
is one of the major economically important weeds
in the world rice production. ALS- and quinclorac-
resistant barnyard grass populations are widespread in
rice fields in China. To unravel the multiple-herbicide
resistance mechanisms in E. crus-galli, the population
with resistance (R) to penoxsulam and quinclorac
was confirmed and characterised. Dose-response ex-
periments showed that the R population has evolved
a high level resistance to penoxsulam (RI[>95) and
quinclorac (RI = 158), relative to the susceptible
(S) population. ALS gene sequencing revealed the
known Trp574Leu mutation in the ALS2 gene in the
R population is responsible for penoxsulam resistance.
The full coding sequences of 1-aminocyclopropane-1-
carboxylate oxidase (ACO) gene involved in ethylene
biosynthesis were cloned from the R and S plants.
Gene point mutations resulting in five amino acid sub-
stitutions (F98—Y, G101—D, Q206—R, G270—V,

A272—G) were identified in the ACO-R versus
ACO-S sequences, and three substitutions (F98—Y,
G101—-D, Q206—R) were located in the putatively
conserved domains. The E. crus-galli ACO-R and
ACO-S genes were expressed in E. coli, the ACO
purified, and in vitro ethylene production measured.
Results showed that ethylene production from ACO-
R was 2-fold lower than that from ACO-S. The ACO
gene expression of the R and S populations showed
no significant difference. Therefore, reduced ethylene
production from the R biotype, likely associated with
ACO gene mutations, might be involved in quinclorac
resistance in barnyard grass. In conclusion, the ALS
Trp574Leu mutation and ACO gene mutations might
endow multiple resistance in E. crus-galli.
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