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Population genetic structure of cotton bollworm Helicoverpa armigera
in northern China based on complete mitochondrial genomes
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Abstract: In order to characterize the genetic differentiation and population genetic structure of the cot-
ton bollworm, Helicoverpa armigera in northern China, a total of 27 complete mitochondrial genomes
from samples collected in Langfang City, Hebei Province, Xinxiang City, Henan Province and Yantai
City, Shandong Province were sequenced using a high-throughput Illumina NovaSeq 6000 System. The
results showed that the mitochondrial genomes of cotton bollworm in northern China were 15 345-
15 375 bp in length, and the variation of length was mainly caused by A+T enrichment region located
in intergenic spacer. There was no difference in the length of the 13 protein-coding genes in all samples.
There was little genetic differentiation in total populations, with a genetic differentiation index of 0.025
and a high level of gene flow among local populations with 19.46. The 27 samples were clustered into
two genetic branches (Type I and Type II), but no obvious phylogeographic structure was detected. The
proportion of Type II was relatively low, including only four samples from Hebei and Shandong prov-
inces. The mitochondrial differentiation detected in cotton bollworm populations in northern China, and
extensive gene flow between local populations, suggested an obvious migration behavior of cotton boll-
worm in northern China.
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Table 1 Sequence comparison of 13 mitochondrial protein-coding genes in 27 Helicoverpa armigera samples

collected from Langfang, Xinxiang and Yantai, China

SR Ko R R S s B R R 575 IR S AR SHER &G ES
i3 . . . . .
Gene Length/bp No. (,)f nucleotide Nucleotide variation No. (.)f amino acid Non synonymous
differences rate/% differences mutation rate/%
nad?2 1011 16 1.58 0 0.00
coxl 1531 36 2.35 0 0.00
cox2 682 19 2.79 1 5.26
atp8 162 0 0.00 0 0.00
atp6 678 12 1.77 0 0.00
cox3 786 14 1.78 0 0.00
nad3 352 9 2.56 2 22.22
nad5 1 746 41 2.35 5 12.20
nad4 1339 24 1.79 4 16.67
nad4l 291 3 1.03 0 0.00
nad6 534 12 2.25 4 33.33
cob 1152 26 2.26 1 3.85
nadl 939 21 2.24 1 4.76
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Table 2 Genetic diversity and neutral test among different Helicoverpa armigera populations

) L AR T2 Rk FR AR 6 K Sk 2 PG
Rl ] ﬁﬁﬁgz} 75@ Average number of Neutrality test and significance test

Population Nucleotide diversity nucleotide difference Tajima’s D Fu's F,
AR 5 0.004 9+0.001 2 55.25 -0.103 0.471
Population of Yantai, Shandong
WFHT S R 0.001 7+0.000 1 18.87 -1.558 -1.927
Population of Xinxiang, Henan
LR A 0.004 6+0.001 1 51.86 -0.313 0.069
Population of Langfang, Hebei
EHIT Type T 0.001 9+0.000 1 21.29 -2.077 -9.074"
AEAUTT Type 1T 0.001 1£0.000 3 12.00 -0.858 0.545
HEAR Total 0.003 7+0.000 7 41.53 -1.280 -7.071

KB FIEREZ: . * RORBZHRITE P<0.057KF- 227 .3 . Data are mean+SD. * indicates significant differ-

ence at P<0.05 level by multiple testing.
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Fig. 1 Phylogenetic tree of 27 Helicoverpa armigera samples constructed by neighbor joining method

based on nucleic acid sequence of 13 mitochondrial protein-coding genes
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Table 3 Population pairwise genetic differentiation index and gene flow between three Helicoverpa armigera populations

in northern China based on 13 mitochondrial protein-coding genes and cox/ gene sequences

LA 65 Rl TR 2 FhRE AL JER L Rl
Fif Population Population of Yantai, Population of Xinxiang, Population of Langfang,
Shandong Henan Hebei
AR R 4.60/3.58 -
Population of Yantai, Shandong
TR 2 Bl 0.098/0.123 6.88/5.39
Population of Xinxiang, Henan
LR YR -0.067/-0.035 0.068/0.085

Population of Langfang, Hebei

T =AM R R, BN, RIS T 13 E ARSI RS RS A AR IE T coxl AT

B The lower left corner was genetic differentiation indexes, and the upper right corner was gene flow. The left values were calcu-

lated based on joint sequences of 13 protein-coding genes, the right values were calculated based on cox/ gene sequences.
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