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Population genetic structure and genetic diversity of Adelphocoris
nigritylus based on mtDNA CO I gene sequence variation

ZHANG Li-Juan™ LUO Jun-Yu ZHANG Shuai MA Yan WANG Chun-Yi
LU Li-Min ZHU Xiang-Zhen CUI Jin-Jie

(State Key Laboratory of Cotton Biology, Institute of Cotton Research of Chinese
Academy of Agricultural Sciences, Anyang 455000, China)

Abstract [Objectives| Adelphocoris nigritylus Hsiao is a phytophagous insect that feeds on a wide variety of plants and in
recent years has damaged agricultural crops. This study aims to explore the population genetic structure, genetic diversity,
phylogeny and demographic history of this species in North China. [Methods] We applied the population genetic approach to
analyze variation in the mitochondrial DNA CO  gene fragment (893 bp) of 256 individuals from 10 populations. [Results] A
total of 33 haplotypes were found, including one source haplotype (H5) and three high frequency haplotypes. A Mantel test
indicated no significant correlation between genetic and geographic distance among populations. A Neutrality test and Beast
analysis indicated that all populations may have experienced population expansion. An AMOVA and paired Fy, values revealed
relatively low genetic differentiation among populations, and Migrate indicated a high level of gene flow among populations.
A BI phylogenetic tree and Network analyses indicated evidence of overall population expansion, but also of distinct genetic
clades in some individual populations and sub-regions, although monophyletic groups have not yet developed. [Conclusion] We
speculate that human activity may be the main reason for the apparent population expansion of A. nigritylus in north China.

The relatively low genetic differentiation among populations is probably due to the high level of gene flow between them. The
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significantly high genetic differentiation between the Langfang population and other populations, and the relatively low

genetic diversity in the Langfang population, suggests that genetic drift may have occurred during the process of population

expansion in this population.
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Tablel Samplinglocalitiesfor Adelphocoris nigritylus from each sampling population

Population code Collection locality Number Latitude [N]  Longitude [E] Collection date
BJ Beijing 32 39°54'00" 116°25'12" 2013.vII
DZ Dezhou, Shandong 31 37°25'00" 116°21'00" 2013.VII
HS Hengshui, Hebei 22 37°42'15" 115°47'42" 2016.VIII
LF Langfang, Hebei 14 39°30'11" 116°35'03” 2013.IX
WF Weifang, Shandong 22 36°22'01" 119°03'49" 2013.X
ZHZ Zhuozhou, Hebei 32 39°30'54" 115°57'53" 2012.1V
77 Zhengzhou, Henan 30 34°43'35" 113°54'49" 2013.vII
SH Suihua, Heilongjiang 24 46°10'31" 126°02'05" 2016.VIII
TL Tieling, Liaoning 31 42°37'16" 123°40'50" 2013.IX
SL Shangluo, Shaanxi 18 34°04'12" 110°03'37" 2015.VIII
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Fig.1 Map of sampling localities of the Adelphocoris nigritylus
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Blue indicates populations from first group; green indicates populations from second group;

3

http://ngcc.sbsm.gov.cn/

purple indicates populations from third group; The detailed information of collection
locality refers to table 1; Map is generated from http://ngcc.sbsm.gov.cn/.
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Table2 Haplotypesdistribution of Adelphocoris nigritylus in each population

Bl DZ HS LF WF ZHZ ZZ SH TL SL BJ DZ HS LF WF ZHZ ZZ SH TL SL
Hapl 1 7 3 12 9 5 Hap18 1
Hap2 21 3 10 12 7 13 8 3 Hap19 2
Hap3 7 1 1 7 Hap20 4 5 12 9
Hap4 3 Hap21 1
Hap5 4 1 8 1 8 | Hap22 1
Hap6 6 1 1 Hap23 1
Hap7 2 1 Hap24 13 3
Hap8 1 Hap25 1 2
Hap9 5 1 Hap26 1
Hapl10 1 Hap27 1
Hapll 1 Hap28 1
Hap12 1 3 Hap29 1
Hapl13 6 Hap30 1
Hapl4 1 Hap31 1
Hapl5 2 Hap32 1
Hapl6 1 Hap33 1
Hap17 3
*3 REEREEBMHEEEZIHMSYK
Table3 The parameters of population genetic diversity in Adelphocoris nigritylus
Population code Hy T K h S
BJ 0.528 0.005 43 4.850 8 4 12
Dz 0.880 0.003 43 3.066 7 15 31
HS 0.714 0.006 53 5.8312 4 12
LF 0.275 0.001 76 1.571 4 3 11
WF 0.619 0.004 74 4.233 8 4 10
ZHZ 0.764 0.005 79 5.169 4 10 14
77 0.832 0.005 79 5.172 4 8 14
SH 0.670 0.006 18 55181 6 16
TL 0.804 0.006 19 5.5269 11 19
SL 0.582 0.004 87 4.346 4 3 9
1 First group 0.879 8 0.005 60 5.026 6 29 34
2 Second group 0.579 5 0.005 60 5.029 0 7 15
3 Third group 0.670 3 0.006 20 5.5181 6 16

Total 0.860 0 0.006 14 5.4812 33 36
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Table4 Genetic differentiation of Adelphocoris nigritylus among populations

Population code BJ Dz HS LF WF ZHZ 77 SH TL SL
BJ
DZ 0.207***
HS 0.132*%*  0.101*
LF -0.013 0.178** (0.082*
WF 0.432%** 0.133%  0.281%** (.353%**
ZHZ 0.179*** 0.006 0.102*  0.131*  0.054
77 0.231*** 0.008 0.114*  0.173**  0.044 -0.016
SH 0.283*** (0.120** 0.166*** 0.231**  0.260*%** 0.139*%* (.125%*
TL 0.356%** 0.074*  0.230%** 0.305*** 0.052 0.055  0.025 0.148**
SL 0.438%** (.082 0.251%*%  0.371%** 0.043 0.062 0.008 0.188** -0.014
*P<0.05, **P<0.02, ***P<0.001. The same below.
17.05% 5
3.98% 1 2
78.97%  Mantel
r=-0.114 P=0.806 2 1
)
2 6
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Table5 Theestimation of migration parameters (mean M and 6 values) among three groups
M M estimates for sink populations
Source population o 1 First group — 2 Second group - 3 Third group —
1 First group 0.0143 848.5 610.0
2 Second group 0.001 3 479.9 332.5
3 Third group 0.003 1 559.1 619.1

#z6 JIEMBEERNEYIBHE (Nan F1I{EF 97.5% HPD &)

Table6 Number of effective migrants per generation (mean Ngn and 97.5%HPD values) among three groups

N.m N,m estimates for sink populations
. ® 97.5% HPD
Source population 1 First group— 2 Second group — 3 Third group -
1 First group 0.014 3 (0-0.003) 12.134 (4.069-22) 8.723 (1.694-21.941)
2 Second group 0.001 3 (0.000 07-0.006) 0.624 (0-20 864) 0.432 (0-2.418)

1.733

3 Third group 0.003 1 (0.007-0.022) (0.009-5.988)

1.919 (0.014-6)

The blod fonts indicate asymmetrical effective migrants.
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Fig. 3 Phylogenetic treeinferred by Bl method (A) and Median joining network (B) based on the haplotypes

A B B
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The each color region in A corresponds with the dashed box of same color in B. Each circle indicates one haplotype in
B. Haplotype circle size indicates the number of individuals observed. Colors correspond to different regions in B.
The red solid circles indicate missing haplotypes, the blue indicates populations from the first group, the green
indicates populations from the second group, and the purple indicates populations from the third group.
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Table7 Demographic analyses of Adelphocoris nigritylus populations
Population code Tajima's D Fu's Fs Fu and Li's D* Fuand Li's F'*
BJ 2.021 7.296 0.993 1.543
DZ -0.613 - 1.289 - 0.465 - 0.486
HS 2.703 6.954 1.463* 2.126%*
LF - 2.150 8*** 1.913 - 2.819%% - 3.021%**
WF 1.853 5.042 0.918 1.384
ZHZ 1.604 0.745 0.250 0.797
77 1.547 2.127 0.273 0.788
SH 1.025 3.789 0.163 0.495
TL 0.930 0.764 - 0.687 - 0.339
SL 2.343 6.457 0.884 1.492
1 First group -0.250 - 22.446%** - 4.107** - 3.127%*
2 Second group - 0.509 - 0.996 1.084 1.573*
3 Third group 0.266 2.931 0.163 0.495
Total -0.453 - 25.080%** - 3.889%* - 2.798*
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Fig. 4 The changed trend of effective population numberswith the time based on Bayesian skyline plot method

X Y
95% A. 0.011 5’ MY B. 0.017 7/MY

X-axis is the timescale before present, and Y-axis is the estimated effective population size. Solid curves indicate median
effective population size; the shaded range indicates 95% highest posterior density intervals. A. The demographic history of
the total based on mutation rate 0.011 5/MY; B. The demographic history of the total based on mutation rate 0.017 7/MY.
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