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Genetic diversity of different geographical populations of Oxya
chinensis based on AFLP analysis

MA Jin', LI Tao', LONG Wen-Min', AN Wei-Wei', GUO Ya-Ping', MA En-Bo’
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Abstract: In order to study the genetic diversity and genetic structure of populations, 7 populations of Oxya chinensis
from 7 provinces (or cities) of China were analyzed using AFLP technique. A total of 336 reproducible bands were ampli-
fied with 7 primer combinations from 128 individuals. Two hundred and ninety-two bands (86.90%) were polymorphic.
High genetic diversity was found among O. chinensis populations and Wanning population had higher genetic diversity than
other populations. Mantel test (r=0.27, P=0.89) suggested that there was no significant association between genetic distance
and geographic distance. Remarkable genetic differentiation was found among populations. Unweighted pair group method
average (UPGMA) tree showed that the 7 O. chinensis populations were divided into 3 groups: Changping of Beijing, Tai-
yuan of Shanxi and Jining of Shandong populations in the north; Hanzhong of Shaanxi, Changsha of Hunan and Laibin of
Guangxi populations in the south; and Wanning of Hainan population. Principal component analysis indicated significant
genetic differentiation of the north and the south populations and island and continent populations existed in the 7 O.
chinensis populations because of geographic isolation.
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(Oxya chinensis) (Orthoptera)
(Catantopidae) (Oxya),
[.2]
2] 31 [4. 5]
6] 71
[8]
RAPD
9~12

(Amplified fragment length
polymorphism, AFLP)
(131
DNA )
(Bombyx mandarin)-!

(Bemisia tabaci)**! (Apis cerana)™®!

1.2
1.2.1 44 DNA #9323

DNA DNA 1%

1.2.2 AFLP &#7

HEAR DNA 44 FRA] b B by Ao 42 K i 4
EcoR Mse DNA
20 pL : 10xNE Buffer2 2 uL, 100xBSA
0.2 puL, 10xBuffer H 2 pL, EcoR 0.2 pL, Mse
0.5 uL, 400 ng/u.  DNA 1 pL, ddH,0 14.1 uL. 37

5h, 70

3ulL (T4 DNA Ligase Buffer 0.3 pL

EcoR adaptor 0.3 puL. Mse adaptor 0.3 uL. T4 DNA
Ligase 0.1 pL.  ddH,0 2 pL), 20°C

1.2.2.1

15 min,

> 1% , 10
17
AFLP 7 7 1222 Ty HRE
128 (30 pL) : 10xPCR Buffer 3 pL,
, MgCl, 2.4 pL, dNTPs 1.6 pL, EcCOR  Pre-primer 1 pL,
, Mse Pre-primer 1 plL, Tag DNA polymerase 0.4 pL,
DNA 3 uL, ddH,O 17.6 pL 1 94°C
2 min; 94 30 s, 56 1 min, 72 1 min, 30
1 1% )
11 20
1223 &My g
7 2 (20 pL):
10xPCR Buffer 2 pL, MgCl, 1.6 pL, dNTPs 1.6 pL,
(D EcoR primer 1 pL, Mse primer 1 pL, Tag DNA
, 4 polymerase 0.6 pL, DNA 2 uL, ddH,0 10.2 pL
F1 PHEEEMBERXEER
(m)
BJ 11 49 116°23'E 39°54'N
TY 20 768 112°28'E 37°42'N
HZ 20 513 107°01'E 33°04'N
SD 20 34 116°40'E 35°05'N
CS 17 77 113°00'E 28°12'N
LB 20 74 109°15'E 23°38'N
WN 20 6 110°24'E 18°44'N
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T2 B ESIMEFET AFLP-SURV 1.0 Nei’s
57937 F ARLEQUIN 3.01
M-CTG/E-AAG GATGAGTCCTGAGTAACTG (AMOVA); 0/1
GACTGCGTACCAATTCAAG
M-CTG/E-AAC  GATGAGTCCTGAGTAACTG NTSYS-pc 2.02 UPGMA ,
GACTGCGTACCAATTCAAC
, Mantel , 7
M-CAG/E-ACA GATGAGTCCTGAGTAACAG
GACTGCGTACCAATTCACA ; Metlab ver. 7.1
M-CTG/E-AGG GATGAGTCCTGAGTAACTG
GACTGCGTACCAATTCAGG (Math Works, Inc.) 0/1
GACTGCGTACCAATTCACC
M-CTG/E-ACA GATGAGTCCTGAGTAACTG
GACTGCGTACCAATTCACA 2
M-CAG/E-AAG GATGAGTCCTGAGTAACAG
GACTGCGTACCAATTCAAG 21 AFLP
. 94 2 min; 94 30 s, 65 7
30 s( 0.7 ), 72 1 min, 13 ; 7 128 DNA
95 30 s, 56 30s, 72 1 min, 23 AFLP > 336 DNA s
1% 4 292, 86.90% ( 3)
1.2.2.4 3R 7 M Bl 5t i i, ok 2.2
94 4 min 6%
N P N
75w b, (N) (P) (Na)
(Ne)  Nei (H)
% N
123 $IEoH Shannon 0
, (P) 86.90%(  3),
90~600 bp (P) ,
1, 0 48.51%; , Na N H 1
POPGENE 3.2 (N) , 1.49+0.50  1.18+0.29
P (Na) (Ne) 0.124£0.16 0.19+0.23
Nei (H) Shannon o, 23
H; Hs '
Gst Nm 7 Nei’ s 4
F3 PEEEMBRNSEEZHEMESR
N P(%) Na Ne H I
BJ 104 30.95 1.31+0.46 1.10£0.19 0.07+0.12 0.1120.19
TY 118 35.12 1.35+0.48 1.12+0.23 0.08+0.13 0.13+0.20
HZ 106 31.55 1.32+0.47 1.17£0.31 0.10£0.17 0.16+0.25
SD 109 32.44 1.32+0.47 1.07+0.14 0.05+0.10 0.09+0.16
CS 97 28.87 1.29+0.45 1.18+0.33 0.10£0.18 0.15+0.25
LB 122 36.31 1.36+0.48 1.09£0.19 0.07+0.11 0.12+0.18
WN 163 48.51 1.49£0.50 1.18+0.29 0.12+0.16 0.19+0.23
292 86.90 1.87+0.34 1.28+0.30 0.1840.16 0.29+0.22
BIJ: ; TY: s HZ: ; SD: ; CS . ; LB: ; WN: N: s P:
5 Na: 5 Ne: ; H: Nei ; I: Shannon
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R4 TAPEIFIRFEEE AINei’s B IR (X AL T) MR E E B F (X kL)

BJ TY HZ SD CS LB WN
BJ *x 0.44 0.47 0.53 0.49 0.47 0.44
TY 0.10 wk 0.46 0.48 0.51 0.50 0.50
HZ 0.13 0.13 *% 0.54 0.22 0.29 0.51
SD 0.13 0.10 0.15 *k 0.54 0.54 0.56
CS 0.14 0.16 0.04 0.15 ** 0.17 0.52
LB 0.11 0.12 0.06 0.12 0.03 * 0.52
WN 0.11 0.15 0.17 0.16 0.18 0.15 *
BI: ;TY: ;HZ: ; SD: ;CS: ; LB: ; WN:
. 0.18; ,
, ,21.57% ,35.21%
0.03 Mantel S ,43.22%
(r=0.27, P=0.89)
s L7 H 24 UPGMA (PCA)
0.18, H, 0.08, UPGMA D )
Gy 0.54, 7 3
54% , 46%
N 0.43 (<1), ’ , 2
Fa PCA (2
0.17~0.56(  4), 21.05%  13.45%
Fe 0.7, ,
Fu 022 029 Fu o
04 : ’
Fe« , 056 3
7 AMOVA ( 6),7
; 31 AFLP
7  AFLP 336,

RS TAPREREEMEBRIRESHAOTN

H H; Gst Nm
128 0.18 0.08 0.54 0.43
0.03 0.01
He: ;s H: ; Gst: 3 Nipe

F6 LR ANMBEBREERNS T AESINAMOVA)

d-statistics P
2 9.61 21.57 FCT=0.22 0.04
4 15.69 35.21 FSC=0.45 0.00
118 19.26 43.22 FST=0.57 0.00

124 44.56
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4r ; 0.05~0.15 ;
3 N *BJ aHZ +CS *WN )
| é. A 0.15~0.25 . 025
[21]
@ 1
g o0t ‘“} “”‘f—} “1#” Gyt 0.54(>0.25), Fq ,
a -1 ¢ -7
_"_é\ ol N ,
- 2 N4 : Np<1
—4}
* [22]
-5 ’:}m*
Y I Ny 0.43(<1), Fq
4 -3 -2 -1 0 1 2 3 4 5 ¢
Dim-1 (21.05%) Gyt ,
2 FREETEEE 7 MEEEIBRE T R PCA 247
BI: ; TY: ; SD: ; HZ: ; CS: 7
; LB: ; WN:
7 2 2
292, 86.90%, AFLP ,  2407.76 km
[18] s
’ [9]
(48.51%) (Locusta migratoria manilensis)
(Na) ,
(N¢) Nei (H) Shannon ),
[23]
> > 124]
[19] [20]
4 25 26]’ 91
, (Na: 3.3
1.49+0.50 Ng: 1.18+0.29 H: 0.12+0.16 10.19+0.23) .
7 Nei’s
’ 0.03~0.18
’ ,  0.18;
’ ’ , 0.03 Mantel ,
3.2 6 0.11~0.18,
(Fst) UPGMA
0~1 fe} ( D , ,
F 0.17, 3 ( )
Fst 0.22 0.29, 3 ( )
Fst 0.4, , PCA
Gst >
, G 0~0.05 s 0.10 AMOVA R 7
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( ) (
B3 21.75%,

(18°44'N~39°54'N),

, PCA

(Founder effect)

>

[25]
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