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conica in the anpullariids published in GerBank, the taxonamic statusof introduced Apple Snails in six regions
of Chinawas exanined The results shawed that the length of GO gene sequence was 619 bp, including 99
variable sites and 80 parsmony sites The average contentsof A, T, C and Gwere 23. 6%, 39. 1%, 16. 6% and
20. 7%, repectively Total 13 different hgplotypesof gople sailswere found in 6 different locations Therewere
3 haplotypes in Guangzhou, Qinzhou and Jian, and wo hgplotypes inM aoming, Xianen and Yaan In addition, 3
locations of Guangzhou, X ianen and Qinzhou all existed a unifom hgplotype Molecular analyses shoved that the
genetic distances ranged from 0.114 o 0.191 betveen gople snails in six locations in China and Panacea
diffusa, P. haustrum, P. paludosa, P. camena, 0.011 © 0. 063 betveen P. insularun and Hgplotype 4, 5, 6, 9,
13,and 0 o 0. 074 betveen P. canaliculata and other eight hgplotypes Phylogenetic analysis based on the
mitochondrial CO  gene segregated them into seven major clades including 6 eciesof the genus Panacea and
one of the genus Pila Haplotype 1, 2, 3,7, 8, 10, 11, 12 and Panacea canaliculata fomed a clade that was
sister o the P. insularum clade including Heplotype 4, 5, 6, 9, 13. Sequence analysis, genetic distances and
Phylogenetic trees suggested that there were o ecies of non-native gople snails in China continent including
P. canaliculata and P. insularum, and this tvo gecies had mixed with each other in the course of pervasion
This study will provide a scientific basis for developing reurces investigation, control and management of gople
snails in the future
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Tablel Sampling localities smple sizesand code of the samples
(n) (9
Collection location Sanple size A verage weight Shell color Stria Code
L wan District of Guangzhou 5 39.03
Gaozhou District of M aaming 5 25.85
Jimei District of Xianen 5 16.51
Qinbei District of Qinzhou 5 6.93
Yucheng District of Yaan 4 9.25
Taihe District of Jian 5 3.97
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Table2 D istribution of the 13 haplotypes in 6 locations of Apple Shails

Haplotypes

Collection location Sample size 1 2 3

5 6 7 8 9 10 11 12 13

Guangzhou 5 3 1
M aoming 5

Xiamen 5 1 4
Qinzhou 4 2

Yaan 5

Jian 5




1 : DNA QO - 5.

6 ( Panacea canaliculata P. 4569 13 P insularum ,
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Table3 Genetic distance( below diagonal) and divergence( above diagonal) based
on mitochondrial CO  gene squences n 13 haplotypes of Apple Shailsand the outgroup

1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20
1 2 1 2 34 3H 57 57 54 55 56 56 57 60 36 81 83 80 99 122
2 0.003 3 4 36 37 5 59 56 57 58 58 59 62 38 8 8 82 101 124
3 0.002 0.005 3 34 35 58 58 53 5 5 55 56 59 3B 81 83 80 98 123
4 0.003 0.006 0.005 34 3H 5 55 52 53 54 54 55 58 4 79 82 79 98 122
5 0.058 0.061 0.058 0.058 7 61 61 60 61 62 59 60 63 49 87 82 75 102 126
6 0.060 0.063 0.060 0.060 0.011 5 56 57 58 59 60 61 62 52 8 8 8 103 123
7 0.100 0.104 0.102 0.097 0.108 0.099 0 30 29 30 30 34 34 43 65 87 88 95 117
8 0.100 0.104 0.102 0.097 0.108 0.099 0.000 30 29 30 30 34 34 43 65 87 88 95 117
9 0.095 0.098 0.093 0.091 0.106 0.100 0.051 0.051 1 4 13 14 17 29 77 89 89 9% 129
10 0.096 0.100 0.095 0.093 0.108 0.102 0.049 0.049 0.002 3 12 13 16 30 76 83 88 95 128
11 0.098 0.102 0.097 0.095 0.110 0.104 0.051 0.051 0.007 0.005 13 14 17 31 73 8 91 94 126
12 0.099 0.102 0.097 0.095 0.105 0.107 0.051 0.051 0.021 0.020 0.021 1 4 20 74 86 86 88 127
13 0.100 0.104 0.099 0.097 0.107 0.108 0.052 0.052 0.023 0.021 0.023 0.002 5 21 7% 87 87 89 128
14 0.106 0.110 0.104 0.102 0.112 0.110 0.058 0.058 0.028 0.026 0.028 0.006 0.008 24 76 8 89 91 127
15 0.061 0.065 0.060 0.058 0.086 0.091 0.074 0.074 0.049 0.051 0.052 0.033 0.035 0.040 7% 87 88 94 130
16 0.146 0.150 0.146 0.143 0.159 0.161 0.114 0.114 0.138 0.136 0.130 0.132 0.134 0.136 0.135 107 9% 100 122
17 0.149 0.153 0.149 0.147 0.147 0.147 0.158 0.158 0.162 0.160 0.162 0.156 0.158 0.160 0.158 0.200 94 97 123
18 0.143 0.147 0.143 0.141 0.133 0.143 0.160 0.160 0.162 0.160 0.166 0.156 0.158 0.162 0.160 0.174 0.172 91 122
19 0.182 0.186 0.180 0.180 0.189 0.191 0.174 0.174 0.176 0.174 0.172 0.159 0.161 0.165 0.172 0.184 0.177 0.168 127
20 0.230 0.234 0.232 0.230 0.239 0.232 0.219 0.219 0.246 0.244 0.239 0.242 0.244 0.241 0.248 0.231 0.233 0.230 0.242
1 6; 2: 5 3 4; 4: 9; 5 13; 6: Panacea insularum (EF514942) ; 7: 12; 8: 1;
9: P. canaliculata(BU523129) ; 10: 10; 11: 2; 12: 3; 13: 8; 14: 11; 15: 7; 16: P. camena

(EF515059) ; 17: P. paludosa(EF514958) ; 18: P. haustrum (EF51506) ; 19: P. diffusa( EF515081) ; 20: Pila conica( EF514948)

1:Heplotype(Hap) 6; 22 Hap 5; 3: Hap 4; 4 Hep 9; 5: Ha 13; 6: Panacea insularum (EF514942); 7: Hep 12; 8 Hap 1; 9
Panacea canaliculata (BU523129) ; 10: Hgp 10; 11:Hap 2; 12:Hep 3; 13: Hap 8; 14: Hegp 11; 15:Hep 7; 16: P. camena ( EF515059) ;
17: P. paludosa(EF514958) ; 18: P. haustrun (EF51506) ; 19: P. diffusa(EF515081) ; 20: Pila conica ( EF514948).
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