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Abstract: In order to formulate effective regional comprehensive control strategies for overwintering
generation of Asiatic pink stem borer Sesamia inferens, surveys and sampling were conducted in nine
cities in the Pearl River Delta rice area, Guangdong east rice area, Guangdong west rice area, and
Guangdong north rice area from 2018 to 2022. DNA extraction, amplification, and sequence analysis

were performed on samples in the laboratory, utilizing molecular markers such as mitochondrial COI
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and COII for single-nucleotide polymorphism (SNP) analysis, phylogenetic tree analysis, and genetic di-
versity analysis on overwintering generation of S. inferens larvae. The results showed that the popula-
tion density of overwintering generation of S. inferens larvae in the rice-growing regions of Guangdong
Province was very high, with an average of more than 7 500 heads/hm’ in the East and Pearl River Delta
rice areas. A total of 20 SNPs and 89 polymorphic loci were identified in the mitochondrial COI gene
samples of overwintering generation of S. inferens larvae, with an overall population diversity of 0.840,
a fixation index of 0.473, and gene flow value of 0.56. The Tajima’s D value for the total population
was —1.965, and the Fu’s Fis value was —2.454. In the mitochondrial COII gene samples of overwinter-
ing generation of S. inferens larvae, a total of 19 SNPs and 372 polymorphic loci were identified, with
an overall population diversity of 0.790, a fixation index of 0.816, and gene flow value of 0.11. The Ta-
jima’s D value for the total population was 3.224, and the Fu’s Fs value was 54.260. These results indi-
cated that the genetic polymorphisms of overwintering generation of S. inferens populations in Guang-
dong were relatively high, and the relatedness among populations was relatively close. However, there
were genetic differentiations among these populations, which were mainly due to genetic drift. The
population did not experience significant expansion.

Key words: overwintering generation of Sesamia inferens; insect population; monitoring; geographical

population; genetic differentiation; COI; COII, gene flow
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Fig. 2 Haplotype network diagram for overwintering generation of Sesamia inferens populations in various rice areas

of Guangdong Province based on mitochondrial COI gene sequences
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Guangdong Province based on mitochondrial COII gene sequences
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BR=FFEIX Pearl River Delta rice area

B PEFEX Guangdong west rice area
B A FEIX Guangdong east rice area
B L #E X Guangdong north rice area

Fig. 5 The phylogenetic tree of overwintering generation Sesamia inferens populations in various rice areas of

Guangdong Province using neighbor-joining method based on COII gene sequences
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Table 1 Genetic polymorphisms of overwintering generation of Sesamia inferens populations in different rice areas of

Guangdong Province based on mitochondrial CO/ gene sequences

A MpgcsE refadod BPREGE BT AEE RIS
Sam linmsite No.of  No. of segregating No. of Haplotype Nucleotide

pung sequences sites haplotypes diversity diversity
Tk —fAFIX Pearl River Delta rice area 24 14 11 0.870 0.002 6
AR IX Guangdong east rice area 12 27 7 0.810 0.007 9
T PEFE X Guangdong west rice area 12 2 1 0.333 0.000 4
M JLRIX Guangdong north rice area 6 6 4 0.867 0.002 8
7I.7544 5 B Tl Nanchang City, Jiangxi Province 6 57 4 0.867 0.0340
S Total population 60 89 20 0.840 0.011 0
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Table 2 Genetic polymorphisms of overwintering generation of Sesamia inferens populations in different rice areas of

Guangdong Province based on mitochondrial COII gene sequences

A MygcE refoadod BTREGE RATRIZAE BTSN
Sampline site No. of No. of segregating No. of Haplotype Nucleotide

phng sequences sites haplotypes diversity diversity
Bk = f X Pearl River Delta rice area 24 12 6 0.500 0.001 7
T /FE X Guangdong east rice area 12 349 5 0.667 0.147 6
B JGFEX Guangdong west rice area 12 352 7 0.833 0.085 1
HALFH X Guangdong north rice area 6 0 1 0.000 0.000 0
YLP9% "3 B 1l Nanchang City, Jiangxi Province 6 29 5 0.933 0.018 4
KUK Total population 60 372 19 0.790 0.2299
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