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Abstract [Objectives] To depth understanding the genetic structure by comparing the mtDNA-CO  gene fragment of
different populations of Rhizopertha dominica (Fabricius). [Methods] The mtCO  gene partial sequences (691 bp) of 100
individual from 15 R. dominica populations were amplified and sequenced. [Results] The molecular evolution characteristic
of CO gene in different individuals was discussed. The results indicate that average A + T content of CO gene in R.
dominica is 63.2%, which shows strong A + T bias. The A+ T content was 85.2%, 53.3% and 57.0% respectively in the three
points. A + T content of this bias showed stronger in the first than that of the second and third points. A, T, C, G content of
33.2%, 32%, 18.7% and 16.2%, respectively. Twenty-six nucleotide sites were substituted and twenty-five heliotypes were
identified in all sequences with seven shared. [Conclusion] The N,, value was 1.35 showed that there was certain gene flow
among R. dominica population. AMOVA analysis of genetic structure indicated that the genetic variation of R. dominica
mainly occurred among individuals.
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Tablel Sampling location, sitesand population named for short
Populations Location Grain Storage facility Time
category
ZC Wheat 2007 9  September, 2007
Zhucheng, Shandong Wheat processing industry
XC Xuchang, Henan Wheat Local grain depot 2007 8  August, 2007
HD Handan, Hebei Wheat 2008 9  September, 2008
National grain depot
XN Changsha, Hunan Rice 2008 8 August, 2008
Rice processing industry
7G Hefei, Anhui Rice 2008 8 August, 2008
Rice processing industry
GA Gaoan, Jiangxi Rice Local grain depot 2008 8  August, 2008
HP Wuhan, Hubei Rice National grain depot 2008 7  July, 2008
AL Anlu, Hubei Rice National grain depot 2007 9  September, 2007
SY Shayang, Hubei Rice 2007 5 May, 2007
National grain depot
XF Xiangfan, Hubei Rice 2007 5  May, 2007
National grain depot
BN Banan, Chongqing Rice 2007 9  September, 2007
Rice processing industry
BB Beibei, Chongqing Rice 2007 9  September, 2007
National grain depot
LZ Luzhou, Sichuan Rice 2008 10 October, 2008
National grain depot
GY Guiyang, Guizhou Rice 2008 8 August, 2008
National grain depot
YC Yangchun, Guangdong Rice Local grain depot 2007 5 May, 2007
M Jiangmen, Guangdong Rice Local grain depot 2007 8 August, 2007
k2 BEMECOIERAFIEMGITE
Table2 The content of CO I gene sequences of 16 Rhyzopertha dominica populations
Nucleotide content %
Length bp C v Pi S
T C A G A+T
All CO sites 691 665 26 8 18 319 18.7 332 16.2 61.5%
1 1% site 231 225 6 2 4 330 10.9 52.1 3.8 85.1%
2 2" site 230 217 13 4 9 220 18.7 31.3 278 53.3%
3 3" site 230 223 7 2 5 400 26.5 16.1 17.0 56.1%
C \Y% Pi S

C: Conserved sites; V: Variable sites; Pi: Parsimony informative sites; S: Singleton sites.
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100 26 53.3% A+T
3.76% 1 2 3
A T C G MEGA4.0 15
33.2% 31.9% 18.7% 16.2% A+T
65.1% 3 1 3 A G
A+T 85.1% 2 A+T 11.6

%3 AETEMIEMEN COI EAREMNBETIREARSITHR
Table3 Thenucleotides substitution of CO I gene of Rhyzopertha dominica

ii si sV R TT CC AA AG GA GG
Average 689 2 0 11.6 220 129 228 1 1 111
1 co 1%site 229 2 0 10.6 76 25 120 1 1 8
2 co 2"site 230 0 0 10.0 51 43 72 0 0 64
3 co 39site 230 0 0 0 93 61 37 0 0 39
ii si sV R /
ii: Identical pairs; si: Transitional pairs; sv: Transversional; R: Ts/Tv.
AAU AGC AGG MEGA
UAU AUU UUU 19.8 0.0035=2=0.0011 XN
16.0 15.0 149 11.0 109 CUA GUU 0.0058+0.0022 YC
GUC GCC GCA GCG GAA GAG CGA 0.0019+
CGG GGC 0.0013
Ser Asn 5 15 K2P
Arg 16.291 0.0016 0.0062 XC XN
12.594 10.784 Glu 0 00062 GY YC
o 0.0016
100 ’5 23 ARMBMNEREZHEREERR
2011 H4 H5 HI11 HI9 AMOVA
H23 H24 H25 4 dgr  0.156
ZC H1 H2
H3 H4 ZG H24 H25 XC HI5 HI6 P <0.0001
H19 H25 YC HI19 H23 H24 AL HI3 1.35
H14 H23 H24 BB HI1 H24 BN H7
H21 H24 H25 GA H6 H9 HI0 HII
H25 H23 H24 GY HI1 HI19 H23 H24
JM H17 H24 SY H4 HS5 H24 HD HIS 3 'L\j"ife
H5 HI1 H24 HP H25 H23 XN H20
H19 LZ H24 H25 €O
A+T
22 BRTEEHE DNA Liu and Beckenbach 1992
MEGA Simon et al. 1994 665
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Rz4 ETF Tamura-Nel BEEBIHTE RN EMENEETS (P<0.0001)
Table4 Analysisof variance between Rhyzopertha dominica populations calculated from Tamura-Nei genetic distance

(70)
Source of variation d.f. Sum of squares cc?figsggﬁts I\)/aeé‘i::tlil(t)ig?‘g )f Osr N
Among population 14 15.098 3.654 15.555
Within population 85 38.975 19.837 84.445 0.156 1.350
Total 99 54.073 23.491

R5 IS REMIBPMEZ B K2P BEIHEE
Table5 Average K2P distance between 15 populations of Rhyzopertha dominica

G zC YC HP XN XC SY Lz M HD GY GA BN BB AL

G

ZC 0.0034

YC 0.003 0.0035

HP 0.0033 0.0042 0.0031

XN 0.0053 0.0058 0.0033 0.0053

XC 0.0038 0.0057 0.004 0.0039 0.0062

SY 0.0039 0.0039 0.004 0.0044 0.0061 0.0049

LZ 0.0024 0.0029 0.0025 0.0028 0.0048 0.0033 0.0034

JM  0.0032 0.0046 0.0033 0.0033 0.0056 0.0033 0.0044 0.0027

HD 0.0034 0.0027 0.003 0.0038 0.0048 0.0053 0.0038 0.0029 0.0042

GY 0.0028 0.0028 0.0016 0.003 0.0038 0.0042 0.0036 0.0023 0.0033 0.0025

GA 0.0032 0.0028 0.0031 0.0036 0.0053 0.0047 0.004 0.0027 0.0036 0.003 0.0026

BN 0.003 0.0035 0.0029 0.0034 0.0052 0.004 0.004 0.0025 0.0033 0.0034 0.0027 0.0033

BB 0.0027 0.0019 0.0025 0.0034 0.0045 0.0047 0.0032 0.0023 0.0036 0.0019 0.0021 0.0024 0.0028
AL 0.0034 0.0039 0.0022 0.0033 0.0045 0.0047 0.0044 0.0029 0.0036 0.0033 0.0022 0.0034 0.0033 0.0029

1 The codes of populations are the same as Table 1.

26 3.76% 0
CcO 0.0067 0.0035+
0.0011
Brower and DeSalle 1998 Shoda etal. 2003
2007
Kocher etal. 1989
CcO 72% 7
AMOVA
DNA

15
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Song 2011 AFLP
AMOVA 15
P 0.0005
17.62%
82.38%
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