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LA R BORHE il UM

310012 Frd K 227K = 57K S4B

KPR AEPH ARSI HIK  400716)

(T A AT BORHE B ulh - B

310012)

KLl RAPD $#A A ¥ & K@ 0 F R g 7 R BRI R 2 2 R TR,
W 154 10bpkEALE |47, AN H 96 MRAPD L . £R %, S F®E #EWE ST
B A 33.33%, T34 4 H 0.3008 Shannon% P B 45404 0. 0879 B fhpy MK 4]
FHREAEMREA 0.9079 FHEEE BEH 0.092L B HFEREHE KRN L SAELL Y
43. 7%, FH# F4E A 0.3298 Shannon 5 £ HK A 0. 1221 BEK N AMK [8] 2 3% 1% A0 L &
# A 08784, FHFEIEE A 012160 KMo EEZ 7 (93.5% ) FE THERN, Lo E
BER (648 VFHETARE. FAER N Neik FrERFHE Bh 0.0123 DL _E 447 % B,
AEE EHFERARERNRES AT T T SEF AT K, EF DBHREA TR &
& S BT, F BN AE AWM KR TR EE R, DL B R ST

AE B, HES K, RAPD AT, &£ 17 P

S917

K ¥ . (Pseudosciaena crocea) J& T #571 H
(Percifomes). A1 7 1 £} ( Sciaenilae). 3 i1 J&
(Pseudoscivena), /& FRIEFrA W E B ilE/K AR, F
BT ARG (BRI (RS ) M, N
WENY KGR BEZ —. BT XK 5
Joi BRI R B E AN, B — EA T T
KA R, JeHod 20 40 60 F4% 9 e g D1
MBI, R B 3 Y5 52 3 7 HAIR, 7O AR LA
Ja ARETERGHE T, 80F-AXAHT 5% i O™ AL v (A
W, 1991) 0 NFRBOR X — i K 48 1) 1)
T, 1985 4F [# 2R 7K BIFFT T8 Sl SR B e Ko
N TE MG, HJEHiL 48 IR eIl v Ko
1 N H B U7 ZRAFR D), 1 LLAJF 5T 0K 3 £ ()

N TFRFESR AL T SEREAHLE, (23 T K 77k
B AL AR 7 o {HTE K3 g N L3R5 i 78
t, 2 A0 A2 B i ™ MR, 2
oGPV R IR, i AR I AR R R
FAMAR NI T RS, TR T O 7 K
AR AFHEAT ML B B E R . BT, Wi K
PR AR S 5 A CO TV A 1 AR R K
PP ATER E. T R B RIS AL T 5, VR A
B AL 2 A PR IR I R S i 7 1k a8t A 22 R VR IR
S, 0F TR B I SR B B AL R R 2
FEVELR A S n] R 22 01 FH 46 #5 B A A 22 1) B AN
LA E. B 1990 4 DLk, BE LY 1 2 &
DNA (RAPD)EAR T2 T B4& 2 FEVE bl L A=

* A [E KPR RORHETT S s BRI E , 2002— 2005 WiiLA KB RFPE 5 ARRIE S HE7 % T, 2002— 2005 #ill
BANTREE S TH (No 04020). T #pfE, M+, B2, Wi+ S0f, E-mail shhdng® yahoo. com. cn
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VI, ZEAR K BN My SR 2 S
PE DNA K BAEN /- Fhrid, FoAA Pl | 25 4F
AT T, 2003 HEHISE, 2004). AR5
X — B A S HEE i B BEAAR AR i IR B
PAHRIEAE 22 Rt TAIE AT, R PR o BER VT b
JoR 47 A R DL R P o B Y B (A
1
1.1

K ¥ (P seudosciaena crocea ) NMELE T 2004
EO12H KA TR ST . (SEE R A
AN AR BFAE SR AR LR JE 1 F, AR, B 424
AR IE ST AR R e T AR HE A 3002
TS R ik o Se B AL R BFAESE
(Fo) AT N 55, B3k F A% 4 ik iItss
B OSE AT (F ). FEALIER F, EMT
FEREAR By 28 202, SFIRE 84K 30. 8ans
RE 355¢ EHEVERF AR AR IREY
FEM B E INESAR N EA, 3L 202, g
NAK 32.6an, KE 385 AT AR 7 A
BHEIZE [ SLi0 %, A% &5, WNKE T
1. 5m B OB, 405 5 BN E KEE T
- TOCLRAE T -
1.2 RAPD
1.2.1 1 DNA #2H 2 0. 1g LA ZURE i
Z51% 5, BiF T 5001 140 i 24 @ W ( 10mmol/L
TrisHC]  Immol/L EDTA, 50mmol/LL NaC)
35mmol/L SDS, pH 8. 0), $%%& (Al K My A4l
$29% (Sambrook et al  1989)f £ DNA.
1.2.2 DNA #&ill P 1. 20 35 T B 45 Pl HL UK
KA B DNA [ 52 B, SRR A6 ik 5
FE A DNA IREE, FJ5 % DNA R FFEE 25ng/U1
T - 20CHRF%H -
1.2.3 RAPDYF 3 M 405N & B BEHL
SIPHR IR 15 2% ReAR E B4 L I A% 1R 5
W, FF R 0 6 514 AT BN EE AR RAPD 43
BT RAPD R NA%ZZE0] 256 (2004) 17575 H0 fi
fift. RAPD KB EEFN 25B] & 2.5 110 x
PCR % 2% P ~ 25ng 2RI 2H DNA. 2. Smmol/L
M o by 0. Immol/L dNTPs 1Hmol/L 5| #). 1U Taq
DNA & Wy, KB GEKANE R I 7
9 94CTHAS P 3min 94C A8 P 454 36°C H 1
45s, T2CIEH 90s 45/MEIF, S JG1E T2CAREL T
fiff 7m n RAPD RN ZEWJET 4CLRAF. ¥ 3™
YITE 1. S BERRHEEER LT VK0 15, FEN

3—4V /an, B £) 3h K EE R G A Quantity
EQ 2 A=) Btlie AR A A7 Bk oW 52 HRAZ
1.3
S TC SR B 0 g s L vk L R R o T A )
DNA #3447, 5 — 2% i AR — MBI W& AL
Bl —A> RAPD 7. RAPDL i $o% sk Bl o
[F—fr & E&ARAT SN 1R 0 RS
RAPD 4™ 3445 3, v 5% R L A 5 4.
ZAALA P = 235 A S IS AL AT
TERA 0L S B EH . = S (1- Sxi )N

(ZELLES, 2002); Shannon 3 4% £ £ P45 B8
BH,=- Sl (Wichitaeral 1995). Hr,

N AL AR R AR R B AR, N O R AR A
BT B

FH R BTN SR A N P 8% 2 8
F£ (Hpop ) MR 8t Z X B (Hyp )o Hpop =
SH,mHyp =-Z (XWX )/n n ABEHEL X N n
ANBER IR R AR 3 BICL Hpop H sp AT (H sp
— Hpop ) H sp VPAGTHF AR A RT AR [R] R 3804% 28 e L
il (7K BEESE, 2002).

AR IE] (388 A% AHABL R 3 (S ) s AR BEES (D )
RIE I AR B (Neietal 1979): S = X, /(X
+X4), D= 1-S. Hr, X, FX, 53 5AAME aFi
AR DI AL RUEEL, X N PRI IMR IR LA

THEAARIE] oA TS AR 20 SR Nei( 1972) (177
A Ds= - Il 1=, /(. xJ, )" B e J,
RT3 RS L jos o A, BB R SFE
B, Hj=3SX, =2V, j,= XY, Xu Y, 200
FE XRY B AR g AN FEIR FA R
2
2.1 RAPD

B ATLGE H AR B f B DNA BE L% 569,
FIFH 4056 BEAL 51 P HEAT T S R I, I
255 BEMLGI D3 3G SO AN BRAR, LR 1594
W BE RIS FasE 5 0 B8 T 10 1 2, w
F 25000 . FIFHIX 1540 %k 514 % P B
3L 404 DNA F£ 5 iE4T RAPD 40T, 72 AR 4
197 b BUK FEAE 250—2000bp Z [, 3t 96 % 74
i, A& 96 AT T 1 RAPDAL 21 (G 1), 5%
SIS B R BON 6,40 Horh, I8V
KIEAFER Z B SN 324, 246 4 L)
N 33.3%; BIFE R IEAE BRI ZEBALSN 42
AN, Z ARSI N 43. T . HIL AT, A5 7 v
FVE AR B BHAR (0 2 BT —E MER
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RAPD

Tab 1 Sequences of random primers and the nun ber of the resultng bands in RAPD analyss of

woP. crocea popu htions

51 3 (5—3) P& 185 Ml PRI 251 2 B PEREAR S

S11 GTAGA CCCGT 11 5—8 5—9

S36 AGCCAGCGAA 6 6 6

S47 TTGG CA CGGG 3 3 3

S109 TGTAG CTGGG 8 4—5 3—6

S120 GGGAGA CATC 7 4—6 5-6

S121 ACGGATCCTG 7 6— 7 5—7

S122 GAGGATCCCT 6 4—6 4—6

S125 CCGAATTCCC 6 2—4 2=5

S128 GGGATATCGG 4 2—3 2—4

S132 ACGGTACCAG 3 2—3 2—3

S133 GGCTGCAGAA 9 2—17 37

S136 GGAGTACTGG 5 3—4 35

S140 GGTCTAGAGG 10 8§—9 9

S290 CAAA CGTGGG 4 2—4 2—3

S405 GGGAACGTGT 7 7 7

B 96 70— 78 65— 178

2.2 0. 1325208, “*F¥41H v 0. 0879, B i KK fa

AR AR R ST 2] 1 % B A e T AR AR 1) P
I &% (H. )M Shannon £ FEME (5 B 18 31
(H.), FHTVEAR RO Est e 2. &
AT S, Bl VR A B R R B AR T 8 R
A5 0.3008 F1 0. 3298 (£ 2). {57V
K& MR Shannon 2 FEPEFE L TE 0. 0598—

FEAK /) Shannon % FF 14 45 2 W] /£ 0. 0593—
0. 1782 [0, “F¥JME A 0. 1221 PIEEARI H, A
Zanimeos BAEREEME (P=0.00606).
DA b gh SRR, B R B A AR I8 AR 2 R
P v T B R B R AR, H AN A 08 A%
% FE AL T AR KT

2
Tab. 2 Genetic d vesity in wo populations ofP. crocea
TR A E EZIIAE ) EZ VAR H, H,
% AR 20 32 33.3% 0. 3008 0. 0879
FRPAFE A 20 42 43. 7% 0. 3298 0. 1221

2.3

FIH Shannon Z2 #1148 Hin] 43 i i A A B
PR TRN 8% 220 1, AN T8 75 282 A% A S 7E A4 7Y
FEHAR IR 04 . B 3TT A, KB BN
SIBELSE (He )N 0.1120 FEA AR P %
ZAE (Hp )N 0. 1050, 384E ZHF PEE BHA 91K

S A ELE (Hpop H 9 ) 2128 0. 94 75 FEAAKR (8] 1193 41

L2 (Hsp—Hpop ) H p %14 0. 06, HHtw] W, P4

K FTERILE ISR (L 9% ) B 5 ok BB

R, REDE D (4 6 )BRAEAR T RAE fEREAR

] o LA, 5256 45 Shd Box R 514 S132f1 S36
A 3 SN B VA PRI 18] P B R A AR 5



44 wooow 5 W @ 37%
3
Tab. 3  Partition ing of he genetic diversity within and between the woP. crocea popu htions
Hr15 randan priners estin ated by Shannon's Index

Gl CERMAH,  FREEEAH, Hpop Hsp Hpop H s (Hsp —Hpop) Hp
S11 0. 1042 0.1693 0. 1368 0. 1514 0. 9036 0. 0964
$36 0.0750 0.0593 0. 0671 0. 0782 0. 8581 0.1419
S47 0. 1074 0.1153 0 1114 0. 1253 0. 8891 0. 1109
$109 0. 0909 0. 1241 0. 1075 0. 1168 0 9204 0. 079
S120 0. 0672 0. 1295 0. 0984 0. 1021 0. 9638 0. 0362
S121 0.0912 0.1361 0. 1137 0. 1282 0. 8869 0. 1131
S122 0.0724 0.0725 0. 0725 0. 0821 0. 8830 0. 1170
S125 0. 1082 0.1333 0. 1208 0. 1295 0. 9328 0. 0672
S128 0.1325 0.1770 0. 1548 0. 1583 0. 9779 0. 0221
S132 0. 1281 0.1782 0. 1532 0. 1468 1. 0436 - 0. 0436
S133 0. 0634 0.1162 0. 0900 0. 0912 0. 9868 0. 0132
S136 0. 0598 0.0618 0. 0608 0. 0702 0. 8661 0. 1339
S140 0. 0806 01118 0. 0962 0. 0946 1. 0169 - 0.0169
$290 0.0725 0. 1534 0. 1130 0. 1267 0. 8919 0. 1081
$405 0. 0645 0.0937 0. 0791 0. 0786 1. 0064 - 0. 0064

RE2LE 0. 0879 01221 0. 1050 0. 1120 0. 9352 0. 0648

2.4 2T, B AR B i B A A A 8] (a8 A R 15

HR4E RAPD 230 3R 1S9 5717, 3% Neis
(1979) 77 ATV B, SRAS 1 R0 fa B AR 1) a8t A%
ARVALTA: 035 A% P B8 o 1 93 RO B AR P 1) st
ML R B AE 0. 8652—0. 9437 2 [a], V- ¥R
0. 9079 AL EE B304 0.092L B I Ratfa
FrHERE A N 1AL AL R B 0. 8392—0. 92522
i), P38 0. 8784 i /& #E 5 T4 0. 1216, #

432bp

o1
Fig 1

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved.

BOm, R AR st 2 /0, X5 LR
SIS e A — 3. PIBERIE] 1Y) Ne il #EEE %
FRBS (D s)BN, AU 0. 0123 #F— B 3E 2l AS K
B AR (R 1) 384 b AT B K
2.5

M 1TRT AR, 75 BT A Y 38 7 Bed, %
A A BT — B B4R 51 RAPD 4 FA5 ids

250bp

500bp

750bp
1000bp

2000bp

S ST KB 0 PR 1 7 48 45 R

RAPD pattems fran the twoP. crocea populatbns using random primer S11

1= 8OV IS KPR L A REIR I 8 MA; 9— 16 9 B KB IR B REIRK) 8N
M A M aker 20007 F & Aric

http://www.cnki.net
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Horb, 519 STy 48 H I — 4% 432bp Fr BLYE I B
NI AR AFAE R A BB E R . 15k A
5 AR R Rk BRI 20N R, K 24
AR 432bp § 195, HILAEEN 10%; 111
FHEVER Bt IRTE AR 1) 20NN 014 36 o B0 0k
ForH IR 1000 . BARIX— B A A
X BRE S, AELH AN RE A v ) 45 Ik 7 A K 2
BRI TR L.
3

RAPDE, A 72 I T3 K41 DNA 1) 2 &1
IR, §HERE W B 2 A5 PR R W T 3 R 4H A
X35 DNA 2 &1, K& 15 e ® Larbl
a4 A L R 4H, AT R4S 2 DL T
RAPD 7> Fhric. HIT RAPD dric — 4 FENLZ
RS Yy 343045, Rt 38 i 72 A fgsk, m]
REFEER NS, mESTENEEREN
FERH RN R DNA KEMESE. ARk
96 rp, KHE MR N4 m T L SMb IR 7
ft, HAH DNAFJTE 100— 150kb 2 [8], SR T
BOGHIR & & Ing/M ] #sLie 45 A A8 & 1
RAPD #ridE &Z M. FIFH RAPDE AW FHHAH T
Pl S B M RET T hRad . G, iR 2 R 35t
& A FRRE B, ot R 25 5 R A X 0P s (4
PE T b, T2 3R A X5 [F) — W RPAS 5] Al 3 (1)
RS S T A AR R . AR 7R BE B
S Pk O PR B R K B A B AR 1Y) DNA FE b
HEAT PCR 93, AR DU AFAE THE — B R s 57
P RAPD¥R1C.

o Al I E TR AR S 1 R T R AR (1 8t
& ZFEVEEAT RAPD 3 M1 R W, LR Z 47 4
EL A7) P340 2 4 5 | Shannon % FEVESS BAE 3L, it
2 MHE PR P /M ) FRIEE 5 BE SR R, B R 3
1 TR B AR B TR O B I A% 22 AR, T
IRl K B 00 8 T AR ) B8 A% 22 R PR U A T 2
MK HERTIT S , AT A kG I £ 8 3 K
T F AR R R R TR B AR R 8 A
ZHMTTHIAEE, X5 A RCEAR T A E,
SE M1 PR o, 5 0P R YR IR TTREH — 2
KFRo NRPORBUE B H5 0, A Rk o 0T o
oA AR AR ML 2T RN, AT PR FF T 248
K IR I8 % 2 FETE KT

TERIE N TF O FE v, 5 e 14 o gt
(1) R fafE R AT IR EE, W TR A&
KRR P, AN B, U T A REsE ARk B

P T RAEKBRERE, /£ FRES T 5 BIE,
THRAEFRRET 25, FE TR A& . o,
Bl ot K N TEF R0 % E1, X
1E AR ) O BIIESL, G 37 T 46 3E 00 1 IR RE
B (Gazella pekei). TEVAFE MM, Hoog RN —
i O N N SR S/ B e e R e § < i
TEIR, HAEPT T LBEE AR S EF T
X2 Ja, Wi IREER e e & ik R fEfR T B
AR KIEE (Kalnowski et al  2000). Basiao %5
(1984) B F R B, H A 19634 5] k(1) )e &
P e g — -+ 2 IR S A R OR RS 1)
BARAR F K, B2 00 A s A% B Bk [
YER . BOR B AT S M e ok § B kit 2
FEHIK PR, B R 24 5 I 5 ot 4% 8 8, Rk
LA PR SR A R R RLOR P X, B A W b s
B P AE A5 VR OR B AR R A, IR R BME R 7
AR EAT N T, ¥R st Ae 8 R B2, PFRAIKiE
TR RA R RIS 2R m AN TEFNE
TERHE 1) 1L 57 K

RS, B RAL, T SERRAE, 2004 3 1R ZEET (Scoph-
thalnus maxinus L )H P I8 AE S8 04 7R S50
W, 35(4): 332341

A, R, XIRESE, 2002 F5FL kS DUA R
WA S5 S R M AR . Ve HWIE, 33 (2):
188— 195

Bz, K, RERE, 2004 P K IBIFW LR
i 54 B R BRI 1% 2 71 RAPD 7047 7K 77 2%

e, 28(4): 360— 364

TREYE, F4ker, LS, 2002 4EgC A E AR
HA#AE 5482 F, 1 RAPD 471, i ¥ 5
7B, 33(5): 484—491

MFTE, 1991 FWEEFE VIR, W /T 2. 3%
AL bnG dERCR F AR, 119— 123

1T, EEM, &R, 2003 3 AR /N3
2 FEME RAPD 28 M. &0 2 FE M, 11 (3):
197—203

Basiao Z U, TaniguchiN, 1984 An nvestgation of enzyme
and other protein polymorphisms n Japanese stocks of
the tilap as Oreochrom is niloticus and Tilapia zilli Aq
vacu lturg 38 335—345

Kalinowski ST, H edrck PW, M iller P S 2000 Inbreed ing
depressbn i the speke s gazelle captive breeding pro-
gram Conservaton Biology 15(5): 1375— 1384

NeiM, 1972 Genetic distance between populations Am er+
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can N aturalist 106 283— 292 Laboratory Press Cold Spring Habor New York
NeiM, LiW H, 1979 M athanaticalmodel br sudyng ge- 2.60—2 80

netic variation in tem s of restriction endonucleases Pwoc Wichita F N, Waugh R, HackettC A etal 1995 Detecton

NatlAcad SciUSA, 76(10): 5269— 5273 of genetic diversity i tea (Canelln sinensis) usig
San bwok ] Fritsch E F, M aniats T, 1989 M olecu hr C b- RAPD matkers Genome 38& 201— 210

ning A LaboratoryM anual 2nd ed Cold SpringH atbor

ANALYSIS OF GENETIC DIVERSITY IN BREEDING AND CULTIVATED
POPULATIONS OF PSEUDOSCIAENA CROCEA

DNG ShiHua HUANG L+Y ng, ZHANGHa+Q i, XU Xiac-L n
(Lab of Aquatic Bioengineering, College of A quaaslture and Hydrology,
Southw est University, Chongqing, 400716)
(Zhejiang F isheries Techn ical Ex tevsion Center H angzhou 310012 Lab of A qua tic B ioengineerng,
College of Aquaculiure and H yd ology, Southw est Unwersity, Chongqing 400716)
(Zhejiang F isheries Technical Ex ten son Center H angzhouy 310012)

Abstract Large yellow croaker Pseudosciaena crocea, a commercially mportant marne fish disirbutes
manl n nearshore and offshore areas of Zhejiang and Fujian Provinces n southeastern China In past wo
decades the fih resources were under serious threat due to over-fishing and marine pollitbn The production
of wild fish of the species has decreased dram atically snce the 1980s whereas the fish fam ing deve bped
quick ly by successfil artificialm ass production. The seeds for aquacu lture were fran the strans n wo local+
ties of Fujian and Zhejiang This study is to clarify e popu lation genett structures of the strains and to assess
the genetic differences bew een the strans br genetic potential and better m anagem ent of breeding resource n
fature The randan amplified polymophic DNA (RAPD) technique was applied to study the genetic diversity
n the breed ng population and culivated population of P. aocea respectvely. A 1l of the RAPD markers were
generated fran 20 index samples each in the wo populations F ifteen of forty randan decamer prmers which
produced clear and polmorphic band patterns were selected to detect the RAPD bands Total 96 RAPD
bands each representing a RAPD locus were obtained n experinent Among then, 32 RAPD loci ( account
ng for 1/3) were polymorphic in the breed ng populaton while 4% or43 7% were found n he cultivat
ed populatbn. The average heterozygosity and Shannon's Infomatbn Idex were Q@ 3008 and 0. 0879 n the
breed ng populatbn and 0. 3298 and Q 1221 n the cultivated populatbn respectively ndicatng very lw—
level genetic varntons in the wo populations Itwas found that 93 52% ofthe genetic variaton existed w ith n
the populatbns in contrast to only 6 48% betveen the populatbns The average genetic sin ilarity (S) and ge-
netic distance (D) calailated byNeiandLis (1979) statisticm ethod w ere 0. 9079 and 0. 0921, and Q 8784
and Q 1216 respectively in the wo popuhtbng suggesting a small genetic variation n both populatbns The
lw inter-popu lation genetic differentiation was firther revealed by Neis ( 1972) standard genetic d stance
(Ds) at Q 0123 between the wo populatons The populatbn genetics param eters ndicated that although the
breed ng population displayed a grealer genetic diversity than he cultvated oneg the genetic diversity w ithin
or beween the wo populatbns was very low. A ppopriate measuramenis must be taken to protect the gem—
plasn ofP. cocea fran the reducton n genet d wersity.

Key words  Pseudosciaena crocea, Genetic dversity RAPD analysis Genetic conservation



