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Genetic structure in four geographic populations of the oriental fruit fly
Bactrocera dorsalis Hendel Diptera Tephritidae located in the seasonal

occurrence zone in Yunnan Province
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Abstract The partial section of mitochondrial cytochrome oxidase I CO I  was sequenced. These sequences were in 52
individuals from four Bactrocera dorsalis geographic populations Liuku Dali Kunming Qujing located in the seasonal
occurrence zone of the fly in Yunnan Province. The 503bp sequences were obtained from mitochondrial cytochrome oxidase
I DNA sequences. Fifteen nucleotide sites were substituted. Fourteen haplotypes were identified in all the sequences with
four shared. The genetic distances of the four populations were analyzed by K2P genetic distances and Fst value. Average

number of pairwise genetic differences were obtained between and within 4 populations. Gene flow among four populations
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was also detected. All results showed that genetic differences existed among the four populations. The genetic differences
between Liuku and other three populations were largest. The p value was <0.05. There were some genetic differences
between Dali and Qujing population. That p value < 0.01. But the genetic differences between Kunming and Qujing
population were lowest. In a word in seasonal occurrence zone of Bactrocera dorsalis  the genetic differences was larger in
the western region. The genetic differences declined gradually from western to eastern region. The two populations located
in eastern region have closer genetic structure. The results showed geographic isolation is the main reason of genetic
differences between Liuku population and other three populations. The lower genetic differences among Dali  Kunming and
Qujing population probably resulted from them having the same origin. The results of the study have important implications
for the management and eventual elimination of Bactrocera dorsalis populations at different locations in the seasonal

occurrence zone in Yunnan.
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Table 1 Data of samples collected
" Number of Collection dat
Sites Elevation latitude and Longitude Code um. o Host plants oriechion qate
specimens Year-Month

Kunming 1891. 5 25°01'N  102°41'E KM 14 Peach 2004-08

Qujing 1983. 5 23°41'N  101°59'E QJ 16 Mango 2004-08

Dali 1990. 5 25°42'N  100°11'E DL 10 Mango 2004-08

Liuku 1653. 5 26°13" N 104°05'E LK 12 Mango 2004-08
1.2 DNA

DNA / DNA
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1.3 PCR
PCR mtDNA CO [ 601bp NCBI
CO 1 GenBank AF423102 ~ AF423107 AY053507 ~ AY053512
Bioedite

25mmol/1  1.5pul
35
PCR

1.4

K2p

DnaSP3.0 '
2
2.1

52

503bp
15

G +C
DNA
2.2

2
H3 H7 H9 H11
H7  H9

H11 KM

LK

50% QJ DL

Clustal X

P1 5" -CGTGCCTATTTCACTTCAGC-3’
P2 5’ -CAGCTGGAGGGGTATTTTGA-3’

50pl H,0 31pl 10 * Buffer 5pl Mg®™ 25mmol/l1  4pl dntp
4l TagDNA 5U0/ul 2U DNA 2 ul 20 ~50 ng DNA
94°C 20s 55°C 20s 72°C 1 min 94°C 2min 72°C 5min 4°C
ABI100-377
Bioedit7. 0 !
Kimura two parameter K2P Mega2.0 " 4
Mega2.0
" F Fst " ALEQUIN2. 000 "
H Pi
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Table 2 The distribution of 14 haplotypes inside 4 geographic
4 populations of B. dorsalis
DNA CO | 601
Haplotype Sequence Population
2223 33344
1266894550 47906 ];E [1)(1; Ii\:[ (12;
47% 15 8146494560 55462
67 % A-G 439 C- H1 AGCGAACGCG ACAAC 5
H2 P T... 3
A+T H3 . A.A.GT....T.G. 2 1 2
H4 R R TA . T.G. 2
17 18 H5 ..TA....T. GT.GT 2
Ho6 AT....... ... G 3
H7 TA...A.. . T.G 2 5 1
14 HB T....... .T.G
4 Ho AT.G.. G 2 1 3
H10 LTl A G 3
H3 DL LK KM3 i o C. 1 4
DL Q] KM3 HI2 . ATA...... .T.G. 2
QJ H13 GATA. ..... . TGG. 6
H14 SLTo o T VTG 2

Halotype diversity 0.773  0.867 0.835 0.825

83% DL KM QJ 0.00705 0.00601 0.00487 0.00495

Nucleotide diversity Pi

LK
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K2P 0.0020 ~0.0121 KM 0.0040 ~0.0121
2.3
4 2 4 H
0.773 0.867 0.835 0.825 Pi 0.00705 0.00601 0.00487  0.00495
3
4 K2pP
3 4 K2pP
3 0. 0081 ~ Table 3  Average K2P distances between 4 populations of B. dorsalis
0. 0096 LK QJ DL KM
0. 0062 K
0. 0054 3 AMOVA
QJ 0.0096
Fst 3
DL 0.0082 0.0062
»<0.05
p< KM 0.0081 0.0054 0. 0058
0.10 Fst
4
K2pP
Fst 4 N
Table 4 Average number of pairwise differences between
3.74 populations below diagonal ~ within population diagonal elements
0.51~0.75 LK QJ DL KM
10. 56 5 LK 3.54545
3 QJ 4.75000 "% 3.02222
DL 4.08333 " 3.07143* 2.45055
KM 4.02083 ** 2.67857  2.88750 2.49167
* p<0.10 % % p<0.05
83% 2
5 4 Fst
3
Fst K2P Table 5 The Fst value below diagonal and genetic flow above
Nm diagonal among 4 geographic populations of B. dorsalis
0.80 LK QJ DL KM
LK 0.56 0.51 0.75
4 3 QJ 0.30631 ** 4.08 10.56
DL 0.27003 ** 0.11347" 5.96
KM 0.25655 " 0.04977  0.07735
* p<0.10 * % p<0.05
4000 m "
20
3
3 3
2
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