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Abstract: In this study, the amplified fragment length polymorphism ( AFLP) was used to analyze the genetic diversity of
three populations of Pomacea canaliculata from Jiangsu, Fujian and Guangdong regions. A total of 369 polymorphic loci out
of the total of 382 bands were amplified from 90 individuals. The proportion of polymorphic loci were 84.82% , 85.08% ,
79.06% and Shannon’s Information index were 0.4259, 0.4308, 0.4079 in Jiangsu, Fujian and Guangdong population,
respectively. These showed that there were high genetic diversity in all the three populations and the genetic diversity of
three populations were in the same level. Shannon’s Information index and AMOVA analysis indicated that the genetic
variation mainly came from intra-populations. The UPGMA tree based on AFLP data demonstrated that each population had
independent genetic structure — individuals from the same population clustered together, Guangdong population and Fujian
population first jointed, then Jiangsu population. In addition, the population specific loci were found in all the three
populations which could be used as markers for inter-population molecular characterization and to assist the classification in

P. canaliculata.
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AR 1979 FEN—FEEOREYPEIA G, 1981 ENEEFIAS AR, 1984 £5| ARERE, UG R
HY BB AT . BET, FEMETRENT R . SRR WL RS . hTE B b
ZRFEH SR M EEFIRREAZ, T E R WH, 38— 3R P RS, FRFIRRA
A H HYE VAR RS IR KR O IRm Y ) B, RS BE K, T R W R KA,
R M, T E R T REKELRFEW AR, R —F R LA LYY o HAMZIZE RSO
Wt M B R R (—Fp NBILRF A R) W EE £, AEZSEHARZRR W FAERIZEN, S5 E]T
T MERZL RN . B TRAFBETSIENETS5ESRBZ R H,1993 F4 5 At F 100 FEEIAEA
RAEYAFZH; FIE, 8 FI2 W2 E R RR 2000 EEHA T HIARRE R 16 F“ faF R KM INEDF7
z—M WAERRER, B REHFIBNAEYY AERY BESPSSCHE KEBRED , TS TKFE BB
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BT RAFIEME LR . X5 AREWREFIZARE SN ERASE S, £t 20 REM T 5575, A A Hb
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1 #EFAZE
1.1 SE5epbet

SEI0 iy PR FFUR B VL7593 0 (E120°627, N31°32') \J7 /R Bkifg (E113°527, N22°3") FifggEM (E117°
35", N24°52")3 ANHBIX, 43 5l w2 A TLIEEAR (TRIFR T BER) (T ARBEAR (AR G BEAR) FntE a2 Bk (fRiFR F Bf
&) . BUBKRRFIRRF R B, TRKZES -20CHREEH. BB ARELER 30 M- ERH#ETT
DNA $2HUF1 AFLP 73#7 .
1.2 LA
1.2.1 DNA %%

F 4 DNA FIRES (0 T rike e e ) ' . 3K45 DNA #£4 L) Hind TN EFEI ) ADNA JiniE, 78
0. 8% MIBEIRVEEERS R UK, EB Yo €5, 7EBE IS BUAR R 40 T £t U DNA WS RVE B 543, R ik EE M B 2 30
ng/pl, & -20°CLRFE o
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1 AFLP 53HFT R BGRESL By A IR 18514
Table 1 Adaptor and primer sequences used in AFLP analysis

5|4) primer F#3) sequence 5|¥) primer %) sequence
123k adapters PR Y 514 selective amplification primer
EcoRI 43k 5'-CTCGTAGACTGCGTACC-3’ EcoRI +3
5'-AATTGGTACGCAGTC-3’ E32 5'- GACTGCGTACCAATTCAAC -3’
Msel 423k 5'-TACTCAGGACTCAT-3’ E39 5'-GACTGCGTACCAATTCAGA-3’
5'-GACGATGAGTCCTGAG-3’ E42 5’- GACTGCGTACCAATTCAGT -3’
Wiy #4754 pre-amplification primer FA45 5'- GACTGCGTACCAATTCATG -3’
EcoRI + 1 5'-GACTGCGTACCAATTC-3' Msel +3
Msel +1 5/ GATGAGTCCTGAGTAA-3' M54 5’- GATGAGTCCTGAGTAACCT -3’
M59 5'- GATGAGTCCTGAGTAACIA-3’
M61 5’- GATGAGTCCTGAGTAACTG -3’
M62 5'- GATGAGTCCTGAGTAACTT -3’

RICY 2 HIE N 0,51t 0,1 AR  F lL 45 R T ARRLGETHa BAR MG R . F U WAL KUBT 8 Y
FIMHE B EEAE LT MHG AT AR T SwE. SIMASAREFSEA" - " &%, 85
Y& BT AL AR IR BOAKRE/MRIRG 5 . ST IBIE= S EENT -

B PR3 R A AT Pd=n/n
KA, n LR § B RMEE 0 SRR
EZ AN P = ZI5ALREU LR RE x 100%
AR R S, =2N,/(N, +N,)
KA, N, 2 ME « MK y JBRLSE N AN, 7352 MK « FIAME y B8
BAEIE R D=1-5
K, S A BIREL
Shannon 1% ZHEPEFE S H
BRI 8% ZREPETR S Hy =- Y XInX,/N
KA, X RN § R — N ) BT R , N s Z AR b AT 28 1 0L 5 B85
n ANAEBHR A R 2R H, =-YHy/n
K, n AR REASL
RS H, = - 3 XInX/n

KA, X LR i 78 n DR AR G BRI TR P B AR 388 12 AR T o B9 LB 5030 H,,/ H,
(H,-H,,)/H,,

HIF PopGen32 T3 8 15 MU BE | 38t A% BB A% 2 AR 15 255 A Arlequin 34T AMOVA 4 #; #1|
MEGA3. 0 Zk{4#5 7 UPGMA R GiH
2 H#R
2.1 AFLP yHEg5 R

8 X G| & BIXHEFFIR G F.J 3 A, 331 90 > DNA R 2517 T AFLP 3738, b5 i) 382 %K
W B 257 , 3784 B9 R/ 100 1 2000bp , Horp 22517 g 369 2%, LA ELERN 96.60% o ARG A
BT ARA  35 ~ 61 2%, PR G I AL G A4 R 47. 75 SRS, U B AARTERE N 3 ~
59 7%, ZLA LRV N 88.52% ~100% , AN [FFFAIRAH A 34 S IR R, G F F1 T 3 e 53
302,325 1324 Z&Y B, P B BALA LR F N 79.06% (85.08% 1 84.82% (K2 FiK3) . B 1 BR
T 514 E39MS54 7EAR A5 SR AE 1R P 3 5 03

http ://www. ecologica. cn



4122 = 29 %
F2 AESIMTHEERBRESSARALLE
Table 2 Number of ampliphied loci and the percentages of polymorphic loci in different primers
. R JSE VAL ¢ BEBALE (%) ZBALR LR (% ) .
5|4 Primer . Number of all Percentage of all Percentage of polymorphic loci
Number of all loci . . . .
polymorphic loci polymorphic loci G F J

E32M54 35 33 94.29 68.57 80.00 80.00

E42M61 54 54 100 87.04 81.48 92.59

E42M54 48 48 100 79.47 95.83 91.67

E45M62 42 41 97.62 73.81 80.95 92.86

E32M61 38 36 94.74 76.32 92.11 84.21

E32M62 59 59 100 96.61 94.30 76.27

E32M59 45 44 97.78 77.23 82.22 87.16

E39M54 61 54 88.52 73.77 73.77 73.77

15 Average 47.75 46.13 96. 60 79.06 85.08 84.82
®3 FEMEBRHEEFEEESHEYE
Table 3 Genetic variation from different populations of Pomacea canaliculata
. i . y "

Population N. of polymorphic loci P. of polymorphic loci rmat ion index (1) index (H) G,
G 302 79.06 0.4079 0.2710 -
F 325 85.08 0.4308 0.2860 -
J 324 84.82 0.4259 0.2819 -
FEAAIK I Population level 317 82.99 0.4215 0.2796 -
YiFhKF Species level 369 96. 60 0.5087 0.3417 0.1350

* | [fi] the same below

2.2 MEEEEST

53T 3 AHh DR L )2 7 B B A A A, X
3 N H X AR AR 90 NAMERFHEAT T AMRIE R4 . B
MEGA3. 0 3R {AXH R AR 90 MMAFEATIHIE, 258 BoR
90 MNMAGT L 3 28, A RIRIE AR IR AMALL G F F1 )
BRI BIRIE, G B S F BEARIE, B T BHAR
EK(E2), R HEIE 3 MAFHEFARCTE & 3 1
WEEE . HE 3 BoR 3 MR R B RS B —
L EIBMLSEREMRERET R
2.3 BHABEZFEES T

FIIFH PopGen32 Xf 48 F42 3 A M B AR HEAT 40477,
AILAE B 3 AR E) 28567 5 HL 2 A1 Shannon” s 84§
EASFF—7KFo F.JF1 G ) Shannon’ s {5 B 355K
Ml Nei’ s B K ZREHETS 504 51 0. 4308 0. 4259,
0.4079 F1 0. 2860, 0. 2819, 0. 2710 . ¥ F 7k F
Shannon’ s {5 B 8 $U 1 Nei’ s J [H 2 FF 1 48 50 7 7
0.5087 F10.3417 , #E—Hi+EAEFHFIR 3 AHEARIE] F 5t
FRARRIEE , A LA F 1 G Z 8] 5% 55 (0.9190) ,J #1 G
ZIA ) EAI (0. 9033) , B F F1 G ()12 BEES 5 /0N, T A
G MBEIEE R K (EK4),

HRIE B 1% Z R AP E DR KT B B R A

1 51945 E39 M54 (AR AFERRHA b3 B
Fig. 1  AFLP loci by primer combinations E39 M54 in Pomacea

canaliculata

A3 BHARSLTEN B G M T BHAIL AR ;C. G I F BHASL S D.F
BEASE PP A the sharing loci of three populations; B: the
sharing loci of Guangdong and Jiangsu; C: the sharing loci of

Guangdong and Fujian D the specific loci of Fujian
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H . HA 4 H A
( f") ﬂ:‘ﬂﬁﬁiﬂ(% E’?ﬁ% A gﬁlﬁ ( _:r"") HIP T, F4 BEEBEEEAUEIALR " L) RIEEEBR(NHALK"T)
ﬁilfﬂ EE Shannon’ s ?E' ﬁ,fﬁ%: E‘Jlﬂﬁ?ﬁﬁﬁ ( H s H wp)/ Table 4 Inter-population genetic similarities ( above diagonal) and
Hspﬂg 0. 1861 ,%%ﬁﬁilfﬁ E@iﬁ{g'}ﬁﬁjﬂ 18.61% , *E genetic distance ( below diagonal)

WREREA P 3875 Sy 81.399% , PRI A8 5B T B SRUR c F ]
FRAANARE . BT Nei” s 3 [H 20 10 BE 1A ] G R 0.9190 0.9033
HEAMER B (G,) G5, BRI 195845 5316 K j g"l’i‘l‘j e f’flji

13.50% , it B 8% 1% 2 Ak 35 B R YR T BE K Y A Ja] o
AMOVA F3#rRIRE B ,23. 85% st 575 S (A A
BTk, 76. 15% MR SR TRMANAMAZ 8 (£ 5) o 3 FF Y BREFIZ RIS FERETREN
AMKE]

x5 WEHEHELN AMOVA 47
Table 5 AMOVA analyses of three populations of Pomacea canaliculata

AR SRR =Rit); 4 T B PiEYig AR5 BI(% )
Source of variation Degrees of freedom Sum of squares Variance components Percentage of variation
¥4 [E] Among populations 2 794. 635 17.14338 23.85

FEA P Within populations 59 3228.849 54.72626 76.15

J11 Total 61 4023.484 71. 86964 100

®6 TRSIMARERRBFEPBIMNT B

Table 6 Distribution of dominant loci from different populations of Pomacea canaliculata

BE44 Population E32M54 F42M61  FE42M54  FE45M62  E32M61  E32M62  E32M59  E39M54 43} Total
121N B F 3 1 4 0 1 0 2 0 11
Y AR @ G 0 0 0 0 0 2 1 1 4

J 0 1 0 2 0 0 2 1
12 MR B G-F 2 3 1 1 1 24 0 6 38
WY AR AR G-J 0 4 2 5 4 0 2 3 20
F-J 4 3 5 4 1 1 9 5 32
;ﬁ@iﬂiffﬁ@ G-F-J 26 42 37 29 31 32 29 45 271
PR B 35 54 49 41 38 59 45 61 382

(DThespecific loci; @The sharing loci of two population; 3)The sharing loci of three population ; @Number of all loci

2.4 A[EEFIBRBHA R RFE PO R

AFLP 334 B 3 B 1R 4t K &2 ) DNA 5 B, ZEFUA I 2L Al b, ABFFTEE T E32M54, E32M59, E32M61 ,
E32M62 ,E39M54 , E42M54 ,E42M61 ,E45M62 25 8 418|404 %t 3 AN BE A 148 HUZ 3547 AFLP 18 | 3Lk
15 382 N EAEY AR, Ho 3 IR L8R 271 4, G A F BRI AL 50 38 A, F A T B
[ LR R 32 4, G F T BEAKRRIIEA A0 20 1~(3R 6) ,G Al F BE AR L Z AL R 2, RIAHELE X R
B, M8 4 AFLP 51 R T 3 MEHARRBCN R R EREALR , Ho G BRI RHE AL E42M54-17
E32M59-15 , F BEA BARE A7 5 E32M62-36 . E32M59-40, J BE A f 44 7 5 E39M54-61 E32M59-29 4
X ST R AT LAYE S () st FE B AR A5 92 ) 0 IR AR I
3 itig
3.1 BEZHEKTE

WA 138 1% ZREVE R AE R TR GL B — D EEAKYE , B R YA IE N 2B I, R K AT
TR . 2005 R ML SRS SRR I B A IR SRR % R AR sTE
FLA AR IR 3 A ERFFAR A Z A LR AL H SRR BUR I, Hoast (% ZREMEAL FAERIKE , 28 LA T
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IS AL Bl 7 79. 06% ~ 85. 08% , 3t [H A% M 45 B As

Gl

SN 0.2710 ~0.2860 , it Shannon” s 3554347 [ —‘—*:fqﬁ%
REBH T E%5i6, 588 N 4Y AFLP BRI ::8%"
55015 L] A LR B MR SRR, HL 1 ——
[F]J8 4 3k AR A 1 1) 48 25 3% 2% ( Eupatorium adenopho- %%Z i
rum) JNE K —F#H 1 (Solidago canadensis) [19.20] 2 gy ] &G}ié
TS REVE LU, 48 B IR 0 15 ZAEPEAL TR KT il
15 2 RE MR G D5 B 0 X B 508 b 1O Y 158 I B ) s
B, B 5 LA 9 B RT3 OB, 4 12 T — -
TG 38 SRV R T HE BT TR , st 2 ff 8
BE4RR T F R R SR B LA B0 L B ) OB, 4R 1
FR 20 140 80 4ERHIA MBI A HISNRAEY  FER E G13
T H KA AR A A R B, HUBR AOFFBE | AEE%
7 B8 7 B4 8/ INBRE PSS TR 72 A R, (R 2L i
I R, T
3.2 BRI ML | E’

EHBE YRR T E R a8, HiE Els
BT I IR, 3R 2 25 3 P A B TR0 RE 8] (9 I 5, B8 T .
P RS R TR R A T R T R B £
FER RV 22 5 0B B AR A, Pulumi > A $icit i
D BRI ) 5 72 AR 25 B L S A B HR X — A 2
SR, i UPGMA 58 25 el 43 7 % B , 7R [l Sk 8 f 90 — ¥

AAMATT IR 3 38, 5 i o A — B, WA R AR R
DX B MR R A S I BLR , AS [RI B A B 48

J
BAMELL G JF 10 RERS 1T, 50 A REFREL B — T

SE IR IS AL , AL R R 4075 B R 3 MR 5
A FEEIR K T A5, A BHIAR E IR B X Bl 5738t 117
fe4Hy . ARBFIEIRE] T A A R PR 2 A S B4
SrFARIE, 3R T 3 BT Bl e Mk B
BRI . B3 AR (DM 40T FT 40,3 BE IR 4 06 R I —
I, 3 4% AL BE S Dy 0. 9033 ~ 0. 9190, 3 £ BE B s
0.0845 ~0.1017,, Thorp'™ Ay : [Fl— ¥y Fh A [F) Bf A 38t _E}%
FEBEE D A ALTEEE K 0.03 ~0.2 GREHBIRR S I —
$70.8 ~0.97) AT WA SCHE AR G F M1 T 3 MREfR R 5 21
SR s OB SRS , (AT IR — 0 —— L 123

3.3 WARCEEEARTOH

AR ER AN MSNRARREY), H 2 ) UPGMA Uit /53890 1R
ﬁﬁﬁﬁ@mﬁ( j[ﬂ?ﬁ 30°l«‘jTﬁ:l%&lZ) ﬁﬁET Ej‘%ﬁ%o Fig.2 UPGMA dendrogram of 90 individuals of Pomacea canaliculata
B 1979 5|\, 1986 FRABFIRGEE ;T 4 1981
G| HEFRFEAR AR, 1988 SEMZAFRERfGE 1R 1984 45| A,1993 F M IEFREE, UG 76 . i
L EF LA SEHSAEFEEENRT . B L, BAEENSIABBMAE I8 T EAEFFE—E
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ORI e R RIS R T AR S A S o0 ¢ G el
BRI AR, A S R AR SIE  E |

RIRENH KA SR . KRERETEER 5 0|

BHR RS SPEE SIS SPEPEET IR TR 5 20

A5 OV AEE B A AR X T AR R R A A AR A A B o]

BRI EHERATZ—, HIR, 8HFIZ24 K B % e o o o o o o o o o o
557 ST BN, — ARG 1 04 5 4 L 38 T 1 SRR S S G g
TR A FRMFRL 3 M2 A Sk ik B I 2 AP Frequency interval (%)

S WARNERSIHSKRBEIMR IR —F s pui oo R R BRI 05 1
BEZHH 3 10,1 HHEE—4F BB~ UF 3000 — 8000 H%; 7E4E  Fig.3 Distributions of amplified loci in differen frequency intervals
B 2 ,1 HHEIR—4E 58P 2000 ~ 5000 ki ;
FELI—4E H BB 1 4R, 1 HUMEIR— 4 7= 1500 ~ 3000 4%, 48 42 58 K i B30 7 fRIEHAE A (R b B A5 PRk
TN S AL A . (EARFIRANIE MR, 2 /KIRMK T 5 Coy & M BUARIEI S , B AE VL5 LAt X,
FEFAIRLE B RS T UERABRA , BRI RO 7= A M fE /0N, AR AR ARG Hh K AR F IR A R A K, AR e
B, B B A, TR B R, oK, AT L, TR R AR AR K B DA BB S i B I — e
HF.

25 LR AR IR B B35 15 2Rt R A B R A AN I B ) R AR R RS NN R B AR AE BRI
AR A R, R AR F BRI AR, €SB AR B IR Z—, UAEIR ZER.
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