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Resistance analysis of imazapic-tolerant rice mutants to various ALS-
inhibiting herbicides
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(1.School of Tropical Agriculture and Forestry, Hainan University, Haikou 570228, China; 2.Institute of Germplasm Resources and Biotechnology, Jiang-
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Abstract: To create rice germplasm resistant to acetolactate synthase (ALS) inhibitor herbicides and promote the
application of ALS inhibitor herbicides in rice production, ethyl methanesulfonate (EMS) mutagenesis and imazapic herbi-
cide spraying treatment were used to screen rice mutants resistant to imazapic with Lianjing 15 as the experimental material

in this study. The mutation sites and types of the mutants

U35 B H7.2025-04-19 were determined by genetic analysis and gene cloning. The
ESTE A 2R [ E 0450 H [ CX(19)3054] wild-type and mutant plants were sprayed with sterile water
TEETRA: THHL(1999-) I PG K I8 AL B EHFSEE, BB AS (control, CK) and five commonly used ALS inhibitor her-
IKFEHL R L F B AT 58, (E-mail) 13363457576 @ 163. bicides (imazamox, imazapic, imazethapyr, mesosulfuron-
com methyl and nicosulfuron) to analyze the resistance level of

BWAEE . K% ¥ ( E-mail ) zhbl2248@ hotmail.com the mutant. The results showed that one rice mutant resist-



1666 AR N S o 14

2025 4F 5 41 B B oW

ant to imazapic was obtained. A nucleotide substitution from G to A was identified at position 1 880 in the ALS gene,

resulting in a serine-to-asparagine change at the 627th amino acid residue in the ALS protein. The ALS activity, stem and

leaf fresh weight, root fresh weight and total chlorophyll content of wild-type plants were significantly lower than those in the

sterile water control (CK) after spraying imidazolinone herbicides imazamox, imazapic and imazethapyr. In contrast, the

mutant plants showed no significant differences in these parameters compared to the CK. The ALS activity, stem and leaf

fresh weight, root fresh weight and total chlorophyll content of wild-type and mutant plants were significantly lower than

those of CK after spraying sulfonylurea herbicides mesosulfuron-methyl and nicosulfuron. Therefore, the mutants obtained in

this study exhibit strong resistance to imidazolinone herbicides but weak resistance to sulfonylurea herbicides.

Key words: ALS-inhibiting herbicides; rice mutant; imidazolinone herbicides; sulfonylurea herbicides; acetolac-

tate synthase (ALS)
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Table 1 Resistance segregation in F, hybrid combination

i P R she ko P
FAEXTAEAR 142 50 192 0.111  <0.05
WRG S Bxsedstk 143 49 192 0.028  <0.05
T B6TXTEAL 146 46 192 0.111  <0.05

2.3 ALS EEFE
A BRI R AR ALS R IR Ta e 25 R | KR
ALS B2 B — 9o i PR, Wi E N & 1
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Fig.2 Pairwise alignment of amino acid sequences encoded by the ALS gene between wild-type and mutant rice materials
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Fig.3 Phenotypes of wild-type and mutant rice materials after spraying different ALS-inhibiting herbicides
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Fig.5 Effects of spraying different ALS-inhibiting herbicides on chlorophyll content in leaves of wild-type Lianjing 15 and its mutants
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