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Abstract: Imidazolinones, which target the acetolactate synthase, are deployed as broad spectrum and
high-efficiency herbicides in order to control the weeds in agriculture. Breeding for rice varieties with resistant
to imidazolinone herbicides is one of the economically effective strategies to control weeds in rice fields. In this
study, a new rice germplasm resistant to imidazolinone herbicides was identified from 30570 rice germplasm
accessions by spraying imidazolinone herbicides. Testing for resistance in its progeny indicated that this resistance
was inheritable. Furthermore, a PCR amplification and sequencing of ALS gene encoding sequence revealed a
G/A mutation at position 1880 bp position, which lead to an amino acid alteration from serine ( S627 ) to
asparagine ( N627 ) and which might be the causal agent for herbicide resistance. Taken together, this study
described an elite germplasm with a practical potential in breeding for new herbicide-resistant rice varieties.
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Fig. 1 Phenotype of rice genotypes that are resistant and
susceptible upon spraying imidazolinone herbicides
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Fig.2 Pairwise alignment of amino acid sequences encoded by the ALS gene in two genotypes
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Table 1 Effect of different herbicide concentrations on agronomic traits of the new rice germplasm

R IYaYilivei 33 . . T X L/ Ih
S #is (em) B (em) K FEHARIAL s THE(g)

( mL/hm*) _ . _ IR (%) (g)

. Plant Spikelet No. of panicles No. of grains per 1000-seed .

Herbicide . . . Seed set rate . Yield per
. height length per hill panicle weight

concentrations plant

0 86.1a 19.5a 10.7a 92.7a 86.7a 24.9a 21.1a

750 86.3a 19.4a 10.8a 92.4a 85.8a 24.4a 21.6a

1500 85.3a 18.9a 10.4a 91.9a 86.1a 24.5a 20.4a

2250 85.2a 19.8a 9.8ab 82.3b 85.6a 23.3ab 16.2b

3000 85.1a 18.9a 6.7¢c 81.9ab 80.7ab 22.5b 10.2¢

3750 85.5a 18.3a 5.4d 81.8b 67.5b 21.9b 6.6d

RN PRSI P<0.05 KO |22 5% B3

Different lowercase letters in the table indicate significant differences ( P < 0.05 by LSD test ) among treatments
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