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Abstract: [Objectivel Monochamus alternatus is the primary vector of pine wilt disease. Clarifying the
population genetic diversity and genetic structure characteristics of this species is crucial for understanding
its demographic history and predicting its dispersal routes in regional scale. [Method] Using 10
polymorphic microsatellite loci of M. alternatus, 320 individuals collected from 12 geographical populations
in Guangxi Zhuang Autonomous Region were genotyped to analyze population genetic diversity and genetic

structure. [Result] (1) The overall genetic diversity of M. alternatus populations in Guangxi was at a
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moderate level (Na = 5.00, He = 0.522). However, significant genetic differentiation existed among
populations (Fst = 0.095, P < 0.05), and several populations exhibited obvious inbreeding characteristics,
such as the Liuzhou (LZ) population (F = 0.39). (2) The genetic diversity of the population has a significant
negative correlation with the annual average temperature, the average temperature of the coldest month, and
the average duration of sunshine. It also has a significant positive correlation with the average temperature
difference at the sampling sites. (3) Analysis of molecular variance revealed that 90.47% of the genetic
variation in M. alternatus from Guangxi occurred within populations, while only 9.53% was distributed
among populations. (4) The coancestry coefficient analysis was overall consistent with the genetic clustering
analysis at the optimal clustering value of K = 3. Genetic clustering analysis further divided the 12 tested
populations into three geographical groups corresponding to northern, southern and eastern Guangxi.
[Conclusion] The genetic pattern of M. alternatus in Guangxi may be jointly driven by geographical
isolation, ecological heterogeneity and human-mediated dispersal. These findings provide key insights into
understanding the regional dispersal mechanism of M. alternatus.

Key words: Monochamus alternatus; microsatellite; genetic diversity; genetic structure; molecular marker
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PR, kIR 10 AN Ae e iR S R A B A
K7 85, fir % 9 MonA ~ MonJ(% DU, PCR Jx M £
FON 2 x #JE ) PCR TR 25.0 uL( g AE T4
TREREA A BRA D, 1.0 pmol/L ¥ i (1) 1E [ 51 ¥ %%
1.0 pL, 100 ng/ul Jii & ¥ & [ B AR DNA 1.0 L,
dd H,0 %M & % 50.0 uL. PCR N FEF A 95.0 °C i
A5 PE 3 min; 95 °C 48P 155, 52 CiB K 155, 72 C
FEAH 10 s, JEHR 30 ¥ 72 °C & IEAH 5 min. 3487
MIZ 2.0% B NE MG VK AT & 4% )5, 1828 B4R

&1 10MHIES M
Tab. 1 10 pairs of microsatellite primers
(hA=E 7 1514 ACE K] K& /bp
MonA (AGT)6 TTTCCTTCTGATAAAACCGTTCA GGTGATGTTTCATGATATAATAACGTA 198
MonB (GT6 TCGTGATTGAATGAAGTTATTAATTG AATCGGTTGAAACGTAACGC 202
MonC (TGOS TCTCCCCACGTCGTAATGAT TGTGTGCGTACAACTCGACA 209
MonD (TA6 CAAATCGTTATTCGGGCCTA CATTCGTTGTATACCGATGACA 231
MonE (TAAD9 TCAAAGGCCTTGATATCGACTT GGTGGCCTACCAACGTAAGA 137
MonF (GAA)6 TCACCAGTACAAGCACCGAC GCACCTCTGGAGACGGTTAG 112
MonG (TAA)9 TGCGTATTTTCAATATTTTGTGC TGTTTATTACTTCTTTTTGTGATGAAA 154
MonH (ATA)6 TGTGTCAGAAATTTGAAGCATT ACATCTCACTATGGGGTCGG 113
Monl (TO11 TGGACAGCATTGTTGCTACC CAATACTGCGGCTGAGCATA 136
MonlJ (GA12 CGCGACAGAATTCCTTCTACTT TTCCTGCAACTTTCCCATTC 215

¥ 5] H SCHR[19].
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B4 2.6; Shannon 15 B FEE(DFIFETE ST FPBF i =1
CZ FhEF A, “FHIME N 1.05. MEE I A E(HoN
0.33 ~0.48, “FH4{E K 0.40; HIHE A E(He) A 0.40 ~
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Tab. 2 Genetic diversity statistics of 12 geographical populations of Monochamus alternatus

Tl 44 Na Ne I Ho He uHe F
GL 6.00a 2.64a 1.15a 0.41a 0.56a* 0.57a 0.27a
Qz 4.00b 1.89b 0.73b* 0.37a 0.39b* 0.40b* 0.16b
BS 4.00b 1.96b 0.86b 0.34a 0.43b* 0.44b 0.19b
Ccz 3.00c* 1.88b* 0.73b* 0.35a 0.40b* 0.44b 0.08c*
GG 5.00ab 2.54a 0.98ab 0.40a 0.48ab 0.50ab 0.20ab
HC 5.00ab 2.59a 1.13a 0.48a 0.56a 0.57a 0.15b
HZ 5.00ab 3.06a 1.17a 0.46a 0.56a 0.58a 0.23ab
LZ 6.00a 2.86a 121a 0.33a 0.60a 0.60a 0.39a*
SJ 7.00a* 3.56a* 1.35a* 0.47a 0.63a* 0.64a* 0.22ab
NN 5.00ab 2.52a 1.02ab 0.41a 0.52ab 0.54ab 0.21ab
Wz 6.00a 3.16a 1.20a 0.43a 0.59a 0.60a 0.26ab
YL 4.00b 2.88a 1.01ab 0.42a 0.53ab 0.55ab 0.22ab
Rl 5 2.63 1.05 0.40 0.52 0.54 0.22

1 Na W55 A HE I8, Nedy g 2055 003 K 4L, 79 Shannon® B840 Ho A SR A4, He W A& B2, uHe A IR A & 2, FNIRAZ R AL, *
TR GG S AREHEFE R 227 (P <0.05). FFIARNGFRERRZFRLE(P<0.05), MFATRRRZERALEP>0.05. N,
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Fig.2 Correlation analysis between genetic diversity and environmental factors of Monochamus alternatus
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Tab.3 AMOVA analysis based on microsatellites
AR SRR H Rl 2% S 2H B B FE % I 72 £ %

Tl (8] 11 87.193 0.210 9.527

TN 331 659.769 1.993 90.473 0.095

A= 342 746.962 2.203 100.000

x4 REXF 2 MHEMBEERESURY (LT ) MEERE (4L) FitE
Tab. 4 Statistical values of genetic differentiation coefficient (lower left) and gene flow (upper right) of 12 geographical
populations of M. alternatus
TR GL Qz BS cz GG HC HZ Lz SJ NN wz YL
GL 1.37 1.17 1.57 1.10 2.76 1.94 2.81 2.94 2.17 2.30 1.46
QzZ 0.15 0.87 2.11 0.92 1.70 1.24 2.06 1.68 2.36 1.63 1.06
BS 0.18 0.22 1.28 1.21 2.36 1.83 2.12 2.72 1.98 1.98 1.26
Ccz 0.14 0.11 0.16 1.0 2.39 1.59 3.73 2.30 4.63 1.96 1.14
GG 0.19 0.21 0.17 0.20 1.64 1.75 1.73 2.04 1.35 2.26 1.88
HC 0.08 0.13 0.10 0.10 0.13 4.51 7.67 10.60 5.55 8.08 3.02
HZ 0.11 0.17 0.12 0.14 0.13 0.05 4.84 4.91 2.55 10.38 4.19
Lz 0.08 0.11 0.11 0.06 0.13 0.03 0.05 6.73 5.36 8.00 3.30
SJ 0.08 0.13 0.08 0.10 0.11 0.02 0.05 0.040 4.89 7.30 2.75
NN 0.10 0.10 0.11 0.05 0.16 0.04 0.09 0.05 0.05 3.59 1.82
WwZ 0.10 0.13 0.11 0.11 0.10 0.03 0.02 0.03 0.03 0.07 7.36
YL 0.15 0.19 0.17 0.18 0.12 0.08 0.06 0.07 0.08 0.12 0.03
x5 RAMEMMBENSEEGES (AT ) SHEESR (A1) &itE
Tab. 5 The statistical values of genetic distance (lower left) and geographical distance (upper right)
for 12 geographical populations
TR GL Qz BS cz GG HC HZ LZ SJ NN wzZ YL

GL 416.9 464.2 4353 235.4 185.3 160.4 131.8 108.1 307.8 193.1 284.2
Qz 0.12 321.6 155.0 212.6 291.1 411.6 290.8 460.9 124.2 345.2 233.2
BS 0.23 0.33 170.7 413.2 280.2 560.5 353.7 429.8 265.1 525.7 476.2
CzZ 0.19 0.11 0.25 301.0 262.4 483.9 304.8 4422 146.5 4313 349.2
GG 0.31 0.31 0.22 0.39 206.5 199.1 147.0 3135 156.4 134.5 72.9
HC 0.09 0.20 0.13 0.20 0.27 290.2 82.0 180.5 167.0 272.6 279.2
HZ 0.20 0.27 0.22 0.34 0.24 0.17 209.5 268.3 338.3 74.2 204.1
LZ 0.10 0.13 0.17 0.12 0.27 0.10 0.16 175.2 176.8 191.4 215.6
SJ 0.10 0.23 0.11 0.25 0.20 0.08 0.17 0.13 340.0 298.0 373.3
NN 0.14 0.11 0.16 0.09 0.34 0.12 0.28 0.12 0.15 284.9 212.5
Wz 0.15 0.21 0.19 0.26 0.15 0.09 0.08 0.10 0.12 0.20 130.0
YL 0.31 0.32 0.36 0.44 0.19 0.24 0.16 0.20 0.28 0.38 0.09
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