FWAELF 2015, 41(5):94- 99

H A EREHA RIRF RS R SEEMES T

KAK. Fiar. FAWEE., #BEL,
CH A ARV R BT M

HE ARV ERERCFEA BG4 T F ABEIEERT HE L. AR IS BRI EZNH3THH 9ARE
%%&i&zﬁzﬁﬁaﬁuﬂ%y# Wik4T T B3 . B POPGENE 1. 32 #= NTSYSpe 2. 1 2k #4547 £ 9 . 0 343 4 24

MEB) 21N SAEMAZE, S ERT A 95,4529 AR B I A B IMFE AR A 1,954 5, A F LB A

1. 741 3,Nei maéuy 0.411 3,Shannon 3§44 0. 592 740, 147 2; AR E A 0. 325 8~0.817 0 56 B A, UPG-

MA RESHEAH N EBHERA— L 5RMNABRSA -3 EEHBE ERHHR A — 3, 2T 5308 H
BRA—IHE5RGHBRA L . S5 LMo 24 Fst %)% 0. 795 0,0. 531 4,0. 857 9,0. 598 0,
Mantel 4 & BF AR BE A 69 AL IE 5 5 IE B R R F A A, FFREW, Bl ER G A B 634 S AL,

FAE T F E B R QABEAI AR AR AR S EH R AOEZ AN ERT A £,

KgER ERExk; HEMB;, MIE; HE44SHM; UPGMA B £

RESEKS: S433 XEAERIEAS: A DOIL:  10. 3969/j. issn. 0529 — 1542, 2015. 05. 016

x| A %

730070)

Genetic diversity analysis of different geographical populations of the
codling moth, Cydia pomonella (L.) in Gansu Province

Zhang Dawei, Luo Jincang, Zhou Zhaoxu, Wei Yuhong, Liu Yueying

(Institute of Plant Protection , Gansu Academy of Agricultural Sciences, Lanzhou 730070, China)

Abstract In order to explore the genetic variation, population differentiation and dispersal pattern, nine pairs of
primers were used to analyze the genetic diversity of nine different geographical populations of the codling moth,
Cydia pomonella (L.),collected from Gansu. The analysis results with POPGENE 1. 32 and NTSYSpc 2.1 pro-
grams showed that 21 polymorphic sites were detected from nine different geographical populations, with a poly-
morphism percentage. observed number of alleles, effective number of alleles, Nei’s gene identity, Shannon index
and genetic similarity of 95.45% . 1.954 5, 1.741 3, 0.411 3, 0.592 74+0.147 2, and 0.325 8—0.817 0, respec-
tively. UPGMA cluster analysis indicated that the populations from Ganzhou, Jinta and Suzhou gathered in one
clade, the populations from Linze and Zongzhai in another; the populations from Qilihe and Dunhuang clustered
in one clade, while the populations from Gaotai and Minqin gathered in another. The genetic differentiation coef-
ficient (Fst) of each clade was 0.795 0, 0.531 4, 0.857 9 and 0. 598 0, respectively. Mantel test indicated that
the genetic distance and geographical distance had no significant correlation between different populations. The
results showed that codling moth populations had lower genetic diversity, and genetic variation occurred within popula-
tion; there was low gene flow between populations, and the mode of diffusion was anthropochory in Gansu Province.
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Table 1 Sample collection information
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Population code Collection location Geographical location Collection time Insect number
GZ TKIHM  Ganzhou, Zhangye N38. 963 E100. 19 2011-07 25
LZ KA Linze, Zhangye N38. 98; E100. 04 2011-07 25
GT Kim G Gaotai, Zhangye N39. 35; E99. 79 2011-07 25
T R4 Jinta, Jiuquan N39. 995 E98. 89 2011-04 25
77 WiIR M€ Zongzhai, Jiuquan N39. 67; E98. 61 2011-07 25
SZ WIRFM  Suzhou, Jiuquan N39. 80; E98. 55 2011-07 25
DH WRFE  Dunhuang, Jiuquan N40. 74; E94. 42 2011-08 25
MQ REES  Mingin, Wuwei N38.79; E103. 28 2011-04 25
QLH 2B Qilike, Lanzhou N36. 04; E103. 73 2011-07 25
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Table 2 Microsatellite primers used in this study
R B B AT LAHESE R pee Gty
Locus Sequence fragment Repeat unit Annealing Length of GenBank
temperature PCR product accession no.
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Table 3  Genetic variation parameters of different geographical populations of the codling moth in Gansu

WS IER Ny AR5 Ne Nei G820 H ~ Shannon #5%{ I

LM N, ZBMETESE P/ %

Pojiiion Observed number  Effective number Né%i’s gene ‘ Sham.donfs Number' of . Percentage of ‘

of alleles of alleles diversity information index  polymorphic loci polymorphic loci
HIN GZ 1.181 8 1. 128 6 0.075 3 0.109 9 4 18.18
4T 1.045 5 1.032 1 0.018 8 0.027 5 1 4.55
P LZ 1.227 3 1. 160 7 0.094 1 0.137 4 5 22.73
BIE 77 1.136 4 1. 096 4 0. 056 5 0. 082 5 3 13. 64
£ B QLH 1.272 7 1.192 8 0.113 0 0.164 9 6 27.27
A GT 1.045 5 1.032 1 0.018 8 0.027 5 1 4.55
M Sz 1.136 4 1. 096 4 0. 056 5 0. 082 5 3 13. 64
E#) MQ 1.045 5 1.032 1 0.018 8 0. 027 5 1 4. 55
#4& DH 1.090 9 1.064 3 0.037 7 0. 055 0 2 9.09
S Average 1.1313 1.092 8 0.054 4 0.106 9 2. 89 13.13
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Table 4 Genetic distance (L+B) and genetic similarity (R+U) between pairwise geographical
populations of codling moth in Gansu Province

Fff Population HM GZ ST e L2 MIEZZ LR QLH && GT MM Sz R#E) MQ  #YE DH
HM GZ KXKXH 0.817 0 0. 660 2 0.667 0 0.702 6 0.4517 0. 646 9 0.471 4 0.521 8
ST 0.202 1 AKX 0.530 4 0.539 2 0.570 4 0.583 1 0.614 1 0. 648 6 0.520 2
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+ B QLH 0.352 9 0.561 4 0.2817 0.615 2 KRKK 0.404 1 0.581 7 0.432 6 0.758 3
mE GT 0.794 8 0.539 5 1.1215 0.639 1 0. 906 2 KHXK 0.594 6 0. 768 4 0. 481 5
A SZ 0. 435 6 0. 487 5 0.842 6 0. 500 3 0.541 8 0.519 9 KAHK 0. 480 5 0. 387 4
i MQ 0.752 0 0.433 0 0. 567 6 0.3330 0.837 9 0. 263 5 0.732 9 KKK 0.481 5
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Fig. 1 Correlation between genetic distance and geographic

distance among 9 populations of the codling moth
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Fig.2 UPGMA dendrogram of 9 geographical populations
of the codling moth based on Nei’s genetic identity
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Table 5 Genetic diversity statistics of different codling moth clades in Gansu
" MRS BE L Ny AL AL Ne Nei [R#6%( H ~ Shannon #8450 I Z8BME N, ZBMAESR P/ %
i 4332 . - i
Population clad Observed Effective number Nei’s gene Shannon”’s Number of Percentage of
Lot cade number of alleles of alleles diversity index  diversity index  polymorphic loci polymorphic loci
1 1.636 4 1.429 8 0.244 9 0. 360 1 14 63. 64
I 1. 409 1 1.283 3 0. 160 7 0.2359 9 40. 91
I 1.272 7 1.258 4 0.132 5 0.1851 6 27.27
IV 1. 500 0 1.326 9 0.187 3 0.277 8 11 50. 00
JBARIKSE Total level 1.954 5 1.741 3 0.411 3 0.592 7 21 95. 45
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Table 6 F-statistics and gene flow of four population clades of the codling moth in Gansu

i 4332 MIEAZHRHL Fit RPHE N L 3E R AL Fis AL S AL R AL Fst FEFIE Now
Population clade Total inbreeding Inbreeding with subpopulations Fixation index Estimation of gene flow
I 0.244 9 0. 050 2 0.795 0 0.129 0
I 0.160 7 0.075 3 0.531 4 0.441 0
I 0.132 5 0.018 8 0.857 9 0.082 8
v 0.187 3 0.075 3 0.598 0 0.336 1

SEHI{E Average 0.181 4 0.054 9 0. 695 6 0.247 2
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