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Abstract: Cultivating non-transgenic herbicide-resistant rice germplasm resources is of great value for weed control
in rice fields. In this study, Zhennuo 19 rice seeds were mutagenized by ethyl methyl sulfonate (EMS) solution, and a M,
generation of rice seedlings with stable inheritance and tolerance to acetyl-CoA carboxylase (ACCase) inhibitor herbicides
were obtained. The genomic DNAs of wild-type and the mutant were amplified and sequenced respectively. It was found that
there was a point mutation at the 5 374" base of the open reading frame of the resistant rice ACCase gene, resulting in a
mutation of the encoded 1 792" amino acid from isoleucine to leucine. Three kinds of ACCase inhibitor herbicides were
sprayed in the field and the agronomic traits were analyzed. The results showed that the resistance of the mutant to haloxy-

fop-R-methyl, quizalofop-P-ethyl and pinoxaden was significantly higher than that of wild type. In this study, a new non-

transgenic rice germplasm with ACCase inhibitor resistance

Yok H#3:2022-11-25 was obtained, which had certain application value and
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Table 1 Herbicides used in this study

HfE7 H (8]
A Bl E 3 Jiti )
(g/hm? a.i.)
FEREERRE  APP VLIRS R A IR F 64.8
KEEARR  APP  REErPSIAERIASARAF 60.0
MR DEN i e iE R EM IR AT PR A F 45.0

R P SR 2 (EMS) 19 [ 25 Sigma-
Aldrich /A F], 2x Rapid Taqg Master Mix , Phanta Max
Super-Fidelity DNA Polymerase 2 £ i) [ 5 5 i MfE
e YR A R ], CTAB W [ Jb 5t B
YIEARA RTUEA T,
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Table 2 Primers used in this study
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0sACC-R7 GGCTGGTCAAGACGCTGTAT
0sACC-F8 CATGGAAGTGCTGCTATTGCCAG 1 866
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Fig.1 M, generation resistant rice plant screened after spra-
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M /R DNA marker; 7Kifi 1 278 BF AT Ykl 2 FR AR, FI~F8 RI~R8 A5G4, WK 2,
B2 $#EFE19 BFERMRETEH 0sACC EEH PCR 4R
Fig.2 PCR amplification of OsACC in Zhennuo 19 wild-type and mutant

A GGTGTGG AG AAT|ITTA|[CATGG AAGTGCT FikE19-1792
GGTGTGGAGAATIATACATGGAAGTGCT #HIGI9-WT
f
B 5374 nt
1 138 643699 841 15611 665 2216 2327
N BC BCCP ACC_central CT C

11792L

C #}19-WT PEFPSGREIIVVANDITFRAGSFGPREDAFFEAVINLACEKKLPLIYLAANSGARIGIAD | 724
#i##19-1792 PEFPSGREIIVVANDITFRAGSFGPREDAFFEAVINLACEKKLPLIYLAANSGARIGIAD | 724

HURE19-WT EVKSCFRVGWSDDGSPERGFQYIYLSEEDYARIGTSVIAHKMQLDSGEIRWVIDSVVGKE 1784
#UKF19-1792 EVKSCFRVGWSDDGSPERGFQYIYLSEEDYARIGTSVIAHKMQLDSGE IRWVIDSVVGKE 1784

1792
BIE19-WT DGLGVENIHGSAAIASAYSRAYKETFTLTFVTGRTVGIGAYLARLGIRCIQRLDQPIILT 1844

FHE19-1792 DGLGVENLHGSAAIASAYSRAYKETFTLTFVTGRTVGIGAYLARLGIRCIQRLDQPIILT 1 844

HUE19-WT GYSALNKLLGREVYSSHMQLGGPK IMATNGVVHLTVSDDLEGVSNILRWLSYVPAYIGGP 1904
FHIT19-1792 GYSALNKLLGRE VYSSHMQLGGPKIMATNGVVHLTVSDDLEGVSNILRWLSYVPAYIGGP 1904

#}FE19-WT LPVTTPLDPPDRPVAYIPENSCDPRAAIRGVDDSQGKWLGGMFDKDSFVETFEGWAKTVV 1 964
fAF%19-1792 LPVTTPLDPPDRPVAYIPENSCDPRAAIRGVDDSQGKWLGGMFDKDSFVETFEGWAKTVV 1 964

HKE19-WT TGRAKLGGIPVGVIAVETQTMMQT IPADPGQLDSREQSVPRAGQVWFPDSATKTAQALLD 2 024
#iK519-1792 TGRAKLGGIPVGVIAVETQTMMQT IPADPGQLDSREQSVPRAGQVWFPDSATKTAQALLD 2 024

fH%19-WT FNREGLPLFILANWRGFSGGQRDLFEGILQAGSTIVENLRTYNQPAFVYIPMAAELRGGA 2084
#i%19-1792 FNREGLPLFILANWRGFSGGQRDLFEGILQAGSTIVENLRTYNQPAFVYIPMAAELRGGA 2084

f¥%19-WT WVVVDSKINPDRIECYAERTAKGNVLEPQGLIEIKFRSEELQDCMSRLDPTLIDLKAKLE 2 144
##%£19-1792 WVVVDSKINPDRIECYAERTAKGNVLEPQGLIEIKFRSEELQDCMSRLDPTLIDLKAKLE 2 144

H}E19-WT ~ VANKNGSADTKS LQENIEARTKQLMPLYTQIATRFAELHDTSLRMAAKGVIKKVVDWEES 2 204
$519-1792 VANKNGSADTKS LQENIEARTKQLMPLYTQIATRFAELHDTS LRMAAKGVIKKVVDWEES 2 204

HKE19-WT RSFFYKRLRRRI 2216
#i¥519-1792 RSFFYKRLRRRI 2216
AT (HURR 19-1792) h 0sACC JER i) Sanger T 7 435 ] ; B: 0sACC % 1145 #0387 2 P81, C o 17 A 80 ( BORG 19-W'T) A 5725 {A ( BORG 19-
1792) BIRFEFE RSl ( CT) LM W FE R 7 51 LLXT
3 B 19 REURFRTERE 0sACC R EFRLEERF T DM

Fig.3 Analysis of mutant gene OsACC and its encoded amino acid sequence in Zhennuo 19 mutant
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’ T 19-1792

Fi4519-1792
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BRURE 19-WT AH0KE 19-1792 73 A F /R0 19 B9 AE AV ZRAE 1A GON JK \ZL F1 H, 0 4351 3275 W it 7 20 55 R B A s R 2 SRR 0 1 S 3 7K A B

4 SHAE 19 BFARFRTABBEBEREKREREHRE

Fig.4 Phenotypes of Zhennuo 19 wild-type and mutant after spraying with different herbicides in the field
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WL BE EMS 17548 0 BURG 19 /KRS 28 A8 1A, % e 5]
T 1SRRG BAL TR R AR R, X o8 AR A ik
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PSR A B die /N BOPE R B 509 10 1) vk R
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2R IE AL HERT Wl A2 )™ (ELHEAT R TR M AR 194X
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Fig.5 Plant height, tiller number and flag leaf length of rice under different herbicide treatments
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