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Fig. 1 A map showing the natural distribution area and sampling area

—r—e- B E S R4 T E Seale of natnral distribution of silver carp and grass carp
———— EEE S EM Scale of natural distribution of big head
C FE#REABIE Sampling area
A. BT Heilong Jiang River(H) B. #¥ Huang He Biver
C. ## Huai He River D. f{I Chang Jiang River(C)
E. #1T Qiantang Jisng Biver F. [HiT Min Jizog River
Q. BT Zho Jiang River(Z)} H. &g Hong He River (FLiL. Yuan Jiang River)
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Table 1. Enzymes, tlssues and buffer systems used in this stady
% | Bpyee s B AR
- 8 obres o Ereyme | & oo rissso” | Buifer | Number
nzyme o1 protejn tion ;?]Lzl::lhl[;;r Tuciure gsue syetem | of loci
EY L E RS R Li§
Aloohol debydrogensase ADH | L.1.11 | fimeric Liver EBT 1
—H M5 PR LB =ik i
Glycercl-8-phosphate «-GPDH | 1.1.1.8 Dimeric Liver TO 1
dehydrogenase
LL R B T B R -
Sorbitol dehydrogenase SDH 1.1.1.14 | monameric Liver HO 1
LB Bl 5 BB
Lactate dehydrogenase LDH 1.1.1.27 { Detramerie Muscla C 8
Liver,eye
SEREM IR Rk
Malate dehydrogenase MDH | 1.1.1.%7 Dimerie Muscle TG ¢
TR R N — 5
Isocitrate dehydrogenase IDH 1.1.1.42 Dimerie Liver TO 2
- MBI ES —®k I
G-phosphogluconate 6PGDH | 1.1.1.44 Dimeric Liver C 1
dehydrogenasa
R : B ., B
Superoxide dismntase SOD 1.15.1.1 Dimerie Musele Liver ERT 2
oL BR— W, B
Esterase Est 3.1.1.1 Dimeric or | Muscle,Liver| EBT 2
mMonomeric
nER L
muscle protein Muscle TG'

« T—=BRERETR C—IreR; B—Z BRZER; B—am: H—agm

& ¥ (difference of codon per locus—Dx) s ge 4%, Hi 8040 5%,

p_ BB
BALEE
H= 2l = Zah
n
D, = —lngﬂ-
n
K
o—SN R § B
n— BT B R 3

) HAFOEE LR FRIEAUE (onstic similarity—S) B FIR (gonetio
distanco—D) KR . FBFICEM T WRBA T AXHBEBRH Rogerst AR, 3
Noitttsn g ARBF TRE,

1% #1BUE (Rogers, 1672)
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*? FRAOFTHEBXXNERE
Table 2. Source and effected size analysed of samples*
;] gl 3 ] p.. &
Fish Silver carp Big head Grass carp
T 3 BAEIC | & L | & L1 T | BREL | K TR
Population H C Z C bA H c Z
R R (B || (LB | B | LR | L (AL LR (| [ B AL
.4 LiMIEIL|M{RILIM LIMIBILIM{EIL|M LiM LiM
Enzyme
ADH 20 20 20 20 20 10 15 15
a-GPOH 80 80 30 20 20 10 24 15
SDH 80 30 30 20 20 14 80 80
LDH 35(25( 3 [s0l25| 8 48|25 30 5|80 B|14] 4 80} B 85| 4
MDH ] 80 5O 25 25 14 80 86
ME — - — — - —- _ —
TOH 20 80 10 25 25 i4 80 35
6PGOTI 20 a0 a0 - — —I — —
£0D 5O 20 50 5|30 ala0 12 28 25
AAT _
AK _
raM — — — —_ -_— — — —_
EST 49 20 BO 25 25 14 80 86
GPI -
LEA Protien 30 80 80 30 80 30 30 20

« H—Heilong Jiang River’; 0—~Chang Jiang River’s; Z—Zbu Jiang River’s; [.—liver; M—muscley

E—oye

SHSTLBRIL R RV RO RE 88, AR 8 MREN U MBANBNNEREN
Tk 14 FE R I A RK AR ME) XA EREAFBE (AAT) RH
e (AK) | RSB RRAE fms (POM) B s DS S0 R (POD MR REHRBHR
R, FCHENERTEENEH 16 MARTK o SRR 2000 2R EK

ARERHEE,

ok
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Fig. 2 Electropherograms of ADIE
isozymes in liver of silver carp (1)
big head (2) and grass carp (3) A,
B-homozygote; AB-hetorozygote
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Fig. 3 XElectropherograms of «-GPDH
in whit e musele of silver carp (1), big
head (2) and grass carp (3)
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Fig. 4 Elestropherograms of SDH
in liver of silver carp (1), big head
(2) and grass carp(3)
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Fig. b Electropherograms and scanning of LDH in white muscle of silver carp
(1), big head(2)and Grass carp(3)
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Fig. 6 Electropherograms and scanning of LDH in eye of silver carp

(1), big head (2) and Grass carp(3)
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Fig.7 Electropherogram and scanning of LDH in liver of big head
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Fig. 8 Eleetropherograms and seanning of LDH in liver of silver carp
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Fig. ¢ TElectropherograms and scanning of LDH in liver of grass carp
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10 smilsh MDH F IRk RAKE
Fig. 10 Electropherograms and scanning of MDH in white muscle of eilver carp
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AEE,MRTEHRE L TEER & . Sallph SOD BRA LI RF, £F =4 80D
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B 11 Safls MDH { TRRkESHE
Fig. 11 Electropherograms and scanning of MDH in white muscle of big head
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Fig. 12 Electropherograms and scanning of MDH in white muscle of grass carp
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Fig. 13 FElectropherograms of IDH in liver of silver carp(l), big head (27 and grass carp(3)
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Fig. 14 Electropherograms of 6 PGDH in
liver of silver carp
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Fig. 156 Elestropherograms and scanning of SOD in white mnsele of silver carp
{1) and big head(2)
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Fig. 16 Electropherograms and scanning of SOD in liver of grass carp
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Fig. 17 Electropherograms of Est in liver of silver earp
(1), big head(2) and grass carp(3)
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X ZRILF T =Rl A\ AFRRE, BT AR R -
ROSHEEFRERERME 3, XWUHESH Hardy Hi1s SOBOEEGEMN
Wisberg 5 P45 4L M B ‘ el

_ . Fig. 18 Electropherograms of

SR AR R S R S AR E R white muscle protein of silver carp

HWERME L PIR. RERREFBEER, (1), big head(2) and Grass carp(3)
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Table 3 Loci and alleles frequencies of the enzymes studied

P g{% # Silver carp & & g% # Big boad - X i% ¥ Crass carp
Locus | Viele| KIL | BT [Bmiw| Loeus | Froy) ki | gyr [ Loeos [ 555 &or | sur (masr
C Z H C p A e] Z H
ADH 100 [0.7000§0. 70000, 7260iADH 100 [0.6000{0.7105; ADH 100 [0.7000(0. 783310, 6000
140 |6.8000{0. 8000(C. 2750, 140 o.ﬁo.asm 160 [0.3000/0.2666/(, 4000
a-GPDH| 100 [1.0000[1.00001.0000je-GPDH | 200 {1.0000]2,0000| «~-GPOH | 100 [1.0000|1.0000/1_0000
SDH 10¢ |1.0000(1.00001.0000SDH 100 [1,0000(1,0000| SDEH 100 |1,0000(1,0000/1, 0000
Ldh-A 300 {1,0000(1,0000(1.0000|L.dh-A 100 [1.0000{1,0000) Ldh-A 100 |1.0000{1,0000{1,0000
-B 100 |1,0000(1.0000{1.0000 -B 100 [1.0000{1. 0000 -B 100 [1.0000{1,0000(1.0000
-G, |—100 i0.80000.8856/0. 7571 -C }-100 [1.0000/1.0000 -C |- 100 (1.0000(1.0000(1.0000
-C, 90 {0.2000[0 . 1444[0. 2429
Mdbg-A | 100 [1.0000{1.0000/1.0000/Mdby-A | 100 [1,000001.0000] Mdhy,-A | 100 [1.0000]1,000011.0000
-B | 100 j1.0000{1.0000[1.0000 -B| 100 0. 0, 9800 -B| 100 0.583310.777810.904,2
-C o, 0.0200 120 [0.4167/0.2222{0.0857
Mdb,-C | 100 |1 omofo.gsoo 1,0000iMdhy -G | 100 [0.7000[0.9000| MdE,-C | 100 10.816710.9722/0.5288
75 0.0200 85 {0,3000/0, 1000 90 10.1838|0.0278j0.6714
-D | 100 j1.0000{1.0000 -D | 100 {1.0000{1,0000{1 0000
Ighs-B 100 [1.0000[1.0000{1,0000[Idb,-B 100 10.8000/0.6400; Idb,-B 100 11.000051,0000{1 , 0000
180 {0.4000/0. 3600
6PGDH | 100 |1.0000(1.0000[1,0000)
Sod-A 100 |1,000001.0000{1.0000/Sod-A 100 1.000041,0000] Sod-A 100 0.714310.72001.0000
1865 [0.2857(0. 2800
-B 100 11.0000(2.0000{1.0000| -B 100 [1.0000{1.0000
-G 100 {1,0000(1,0000/1.0000, -C 100 [1,00001,0000
Est, 100 {1.0000/0. 99001 , 0000(Est; 100 {0.5000:0,6200] Esty 100 11, .9714{1_0000
105 0.0100 105 [0, 5OC0I0, 3800 80 Ooooﬁ aza.:l
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Table 4 Differences of allele frequencies among 3 populations of silver carp
Adh Ldh-C
ERBEAT (P LRBHAT (P)
SBignificant levei(P) Bignificant level (P)
100 | 140 ~100) 90
Bk B | BB B - B~
e | & | T 76| &R | 3R
¥ T OB 0.70 | 0.30 0.86 | 0.14
Zhujia.ng River 1.0 <0.001
¥ T & 0.70 | 0.80 0.80 | 0.20
Changjiang River < D.001 <0.001
R A 0.73 | 0.28 0.76 | 0.24
Heilongjifrig River 1.0 <0.001
Mdbe-C Est,
 ERBHEAY (P) 5 BEAF (P)
Sigpificance level (P) Rignificance leval{P)
100 75 100 105
B | KB R B8 | BB | %32
Z-0 C-H 7-1 Z-0 C-H Z-H
O & 0.68 | 0.02 0.99 } 0.01
Zhunjiang River <0.001 <0.001
K iL# 1.00| © 1.00| ©
Changjiang River 1.0 1.0
3 1.00| © 10| o
Heiloi?mﬁﬁg River <0.001 <0.001

« P EARERMER2x2-RHEHEAS

The P values are from conventionzl 2x2 chj-square contingency comparisons{ Y ates’ correction.

df=1)
£6 SHITASANHES
Table 8 Differences of allele frequencies
Adh Mdhy-B
106 | 160 100 126
Bk | BB | F-= - | -2 | Bn-2
Z-C C-H Z-H Z-C C-H Z-H
HiEs 0.73 t 0.27 0.78 | 0.22
Zhu Jiang River <0.001 <0.001
EILFE 0.70 | 0.80 0.58 | 0.42
Chang Jiang River <0,001 < 0,001
BATEE 0.60 | 0.40 0.96 | 0.04
Heilong Jiang River <0.001 <0.001

Z] B

1. XTHBHNELBREERRRANE
it b, MEENEXHEREFWMENE S, RRERSERERFARN
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25 KIRIMANHASHERRRER
Table 5 Differences of allele frequencies between 2 populations of big head

Adh Mdb,,-B Mdh,-C Idh Est,

100|140] P |100|110{ P |100| 95| P 100|130 P Jwoliws| P

L. ERTLM 0.71/0.2 0.9810.02 0,9010.10 0.64(0._36 0.62/0.88
Zhujaing River <0001 <0.001 )ﬂ <0,001 <0,001 <0.001

o.solo. 0.800. 20 0. 700,80 0, 60[0. 40 0, 50(0. 50

I
Changjiang River

EAUFEEAHHNATLENBOSUERARNERTNE ¢ Fin. HEAFEE
EFo

3. EHFNFUMH . FHREREEBTFEN
EFANTHREAS SRS FIREGEREBTERME 7 R,

4. BiEAMESBITES

(1) =& sl £RME S, MALE LA RBEAHME, ETHE #
LA, BIPIL SR BRILEE AR S E R B Y RIL BB ER R 2, KL SR &
B ER BN, SMBNRNBEXRTHERSTEE 19EFR,

(2) Rizskir s #AHF  BAEHEBIED 09953, R{FIEH Y 0.0047,

3) Z&AEeAHN HRME I BEILEAMNKITEGNREHERRX, M
BIEARNRY, RILEASKIEANPREERRDN, SHBHANREXRRT
A 20,

SHERBMEER
among 3 populations of grass carp

Mdh,-C Sod-A Hsty
® P P
100] 90 1001185 00| 80
-+ | -8 | %R Bk | R | %R Bk K-\ %A
Z-C C-H | Z-H Z-C CH | Z-H Z¢ |CH| Z-H
0, 97]0.08 0.7210.28 0,970,038
<0.001 < 0,001 <C0.001
0.82i0.18 0,710, 20 1.00] ©
0,001 <0.001 1.0
.980,0 . 0 1,00] ©
0-980.07 <<0.001 1.00 <<0,001 <0.001

WAEERE, 855, 1 B 5 — 2 I B RS 5 10 Lo B, 5 T B R
WETHEERNEK, REREVRKER RZFTORENERKEATR, —RE
L2 R A T ) B TR R R B R R 5, OIS B £ MO R, 5 — 2 i
1 T SRR TS F AR U RO A= MRS S , A e B T A 8 B AT KA
&, MAERE DNA KP FARERERIEN, REREEE AL BREE WRe
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F7 ZHRITHERBLESTNALH FHYREEREBTER
Table 7 Mean proportion of polymorphic (P), average heterozygosity(H)
and aifference of codon(Dx) in different populations of silver
carp, big head and grass carp

@ B | ow om [ RENAR | SBERE |srpaws| Tazem | @RTas
Fish Population examined |lymorphie loc P H Dx

% L

Zimjiang 15 4 26.7  10.0484%0.0009  0.0496
L33 £ T

Silves carp | Chingjiang 15 2 13.3  [0.049820,0010|  0.0506
BRI

Hollorgjiang 15 2 18.2  10.0511%0.0011]  0.0526
% iU

- Zhnjiong 16 5 81.3  [0.0977:0.0016]  0.1028
Big hesd kI

b giinng 18 5 818 [0.1375:0.0020]  ©.1478
2 N

Zhajiang 13 b 38.0 0.0961 40,0018 0.101¢
£ L

Grancarp | Ohisgiiang 18 4 8.0 jo.1241%0.0021|  0.1325
BRI

Holaaiang 18 3 28.1  [0.0625:0.0012)  0.0539

£ ] - - -
Rank 18.8-38.0 |0.0484~0,1875/0.0496 —0.1479
Fik & MR 26.9+8.8 [0.0821% 0.0129"3.08641 0.0142

R EFTAERGBEZAOVESREEE
Table 8 Genetic similarity and distance matrix among 3 populations of silver carp

W
S Population
Dx % L & £ I M PR ITRE
Zhujisng Changiiang Heilongjiang
FhaEE
Popnlation
gﬁu?l:a% - 0.9957 0. 9686
4 i 8
Changjiang 0.0043 — 0.9955
BRI —
Heilongjisng 0.0304 0,0045

PR A ) 2 D an i R A 4 40 B B R (histochemical staining methods)] &7 ¥t
BERE M. HM 60 ALK, K& TR E B HL k5 B (electrophoretic separation of pro-
teing) MR EREDLHEI I —ERELBETR, AREFO RS BHREZR, AT
HATHEBERER RET —FHERTE, BN LB EESREAZX AR U, £
YRR B S T AT MBEACOK TR I E B KB AP R Fh R R
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Relative genetic similarity

Wt
100 80
% L L L X

BTk
Zhujiang

KTk
Changjiang

BTk

Hedony jiang

Bl 19 ZRITMEESMERREEUERESTE
Fig 20: Genetio similarity dendrogram showing relationship among 3
popnlations of silver earp

®9 EARESHHORECENESAEER
Table 8. Genetle similarity dendrogram showing relationship among 3 populations

of grass carp
TR
3 Population
Dz BRITHEA I -y RIR-E ]
Zhujiang Changjisng Hsilongjiang
T
Populiation
g Aohat - 0.9679 {0.9483
ELTE 0.0821 — 0.9824
AT e 0.0517 0.0676 -~
Relative genetic aimilanty
b iETabedig il S
100 B0 60 40 30
. | 1 t 1 M
P
Changjng
HiTHf
Zhujiang
BETHA

Hejitongpang

20 =KRELEMNENAUERESTE
Fig. 20 Genetic similarity dendrogram sbowing relationship among 8
populations of grass carp.

BRRAMBLXRC,FERARTESHRH AREETERLHALEMERRES
MAER g, A, Clayton(1974)7 Utler £ (1980)12 Phillipp ¢(1981,1983)E%141
Beacham £ (1985)(1 Wright 45 (1985)1* 1% fe £ 1% (1986)™ ML EHE TgE kAR
I % (Stézostedion vitrewm) K- ik 9 £h 38 (Oncorhynchus. spp.) | 2 MH &5 (Mic-
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ropterus salmoides) | mAr-k: 4 Jc ik v 4 ( Oncorhynchus gorduscha) . 16238 ¥ L 4548 ( Polr-
omyzon marinus) B 35 E 6 1 (Lucania parva, L. goodet) SRR LAREE R, B
BEEERERKAR,SMEEBERKSFAXRHFHENELRERERHPRIARE,

WA~ HAFE A DEATHE KA O FEETRLREE, XHABRRSH
AARBPERY, KIL R BRILE=S0E FRBENAR, S TP s 9, ff
RENBENHE, RINEEEA, ARKENSE Barfedeii b 2 * EeEs
RIEL* FREER., AER L, XERRKROHBUTEHRARNWEN. RE
RUAYENERFBEANBEMBREER. EHEERTE, RAMERERTE
BEEARABR, ARAETWNER,EERNE, HEMERN TWASEELNT
¥ SRBZYEHEGTRAMMESAMERFBATTEMERN,

2. XTAFKRE. N E8aNELREERZEXEAR

(1) —BAR, PHREGERERRAESRNBNA. BER. BERHARN YL, &
TESHUERAMKXDXRRKK, RTNLEEM N EiF &0, Allendorf & Utler
(L979)H T 41 PR CBN A P2 S 7L 0,020,098 28], 9 Al MM A PR
FAELE0—0.06 20 FOFNAE .. AN s A MR EHRSENBEELRL0. 048—
0.138, “F3 0,082, 3 Kirpichnikov(1981)™, FHeahB Ry Iy 48 7£ 0.03—0.08
|, T Ayala(1976) it VA BTE 0.042—0,083% 2. [0, IR B 2 L B R S S Ml
Y, Eadh, BTN Ha X RRNE, R YR ERSRIYRETE
it B 3 o

TRREERANRESHBRNANTEXLR, BERERENAETESTHRS
BRI, TARNEMAMTEOMOKRRIL-FRIT-BEL, APRAGSNTHNREE
BIRNBERFR, BEf, KI0(0,1241) > FRI1.(0,0961) > B JkiT (0.0525), ML EBRRE
B, RILSHIEAR SOD RE-ASAEEMLS, MEBILREA AR 480
HE, HESH: S, KIL(0.1375)>BRIL(0.0977) s #if, B BIL(0.0511)>4T
(0.0493)>FRIT(0.0484), W TRRENIBATHHNAEETRILSHILPAX—SERE
REFBERBRR, MR,

(2) Nevo(l978)U I ¥ 3g iy , MR R N E SR A LABHEB RN RE, BELE
BYHTE . ROWEREN, FA—RERRBRASEA KL ARA NE LN
R B AR S SR AR, B4, RIT(38.02%) > K 1L(30.0%)
>R RE(23.1%) 8840 FRIL (26.72) > K I1(18,3%) 5 BI1(13,.3%) . EF S
Nevo H1ip fi—3%,

= B £ RN R b FE B #E 13,3—38.0%, T3 25.88%. 1B Kirpichnikov
Qs Y L BRI BN 15—31%.,

(3) BEMHUESREEERMARRY, B Ha i RILE . EAaiRE

Y FZRES,RITHRIDKRRRLERIENERE R REEFRBET 47, 1985,10, JER, EHEkkna

FRAWN R 2EREI(ERT), TOEE, KIL KILKAMAE REBEEFRR(ENR
" FEES, RLRIIRRTHMESFHESKICLARITER)
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MBS REEREKKIL S RIFKR NEE. EamEHpsEEoR, BEEH
/o J Rogers 5 Nei MMy MR IV RE S B, H—PHIET LRB/RAETIE X
o

B EANERSHRIEEREL, SEA4MCGUI)E 1), BETH#. . EARIT
BRIL 8 R IR IR BB AR —B R, WA RERBILE . EAMFLTRE RS
X R JLN , R H B 45 A7 b 53 S A (marginal population) , HiE HABBEFTHT K
I BRI K & oy de g4k (Cenrtral population ) g4z 2538 46 3 Bk

3. ATFHBEAREEREBLEF LR BHE

RLIMAEARRRSFERDERRBERBERN TARBEEMS RZHH
KL EF X AR FEABREERNTR, E4NEF ERBRTEBRE. RNEXL
MR, X — DAl A2 7 AR SRE . RIBRMGIAH, LOVERT LA A E
B R P W RE S B S AT B T AR Y

() BEMHBEREREZRHOWESH, RFEZREXNOTBERET SR,
BN F, AN 2R HH A RBER R 35" 5 TR B “ S "L 3,

(2) HWERRFEFEREREE, THEHTEZRAHTERE. HRETE
ERENEEER, BRUALBEETRERTRATASET. AL¥ESNTTT
B

(3) ATEHEKSHERRENRZRANESHRE. BRBEARTIERRFRRERE
WAERTE

4) MEFEEIBRESHREESR, THABMHERDRAFLREHFSBI L (intro-
gression ) RYUER, ATTR Z Y MR M HOEDEE, #M, RBRINOTHESER, Bl
ILEA R FYREEEZ KRR UEHKE SOD hEH ZHKIL. RILEAHRFH
SRR Sod-A, , MR FHEFHKREFNEEAR. FWRWLHS, BRILEARE
RBPE, X SRIT=ZERORBEAR B AL D ES|BEBRHF AR

(6) MBMRAXFEETHHELRT, ALELSTERELTBESNNBERNELF
Bty X TR 6 T 0 R 2 0 T R — Py Oy ¥k

(6) MM RHBEHES.

(7 RTHVHARFEMNE, RONEEZA,ZEKR=ZMPFEETEE. PSR ERE
HREX=ZANTEABRFREER,HES, REANRELCH A E R EHESY
4 1 (transferrin) R A H %5 (Reinitz, 1977)00 FRFERFINTITE, £ i
AWBISEF, BNARAFDLHSECREERSERERE-ITBUMIR LT HEE
RECHYEE R ERCBR LML, XEBEREN,H—, REREFTHRESEREH,
HANER-ZRAEFERX—-ERREFTHA =, HEEZRPWHBKTENE R
t 25—30%™, BEBTRATHRFESERME, ABDLWUEREMOL, XBH S
L EREERAKNBEIES, BEXXTRARZAND . GHIRNBFHRE. 3T
BB, Nei(1975)M323k 20 #1245, Thesen et al*17E 1981 4F iy B f5 B4 (Stock)
S LREB 50 k. FFRENOMEILESRY 30 £H. HEXENREEER KR
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A0 FHEEFRNL RONEAR Bst-A, 3 HEHY 1), AR RERAN. BE
FrXmpBnEg, RNEA EERZHEPAXBRERNE—S R, EhBEER
HERKERSERZANKFEREWREZAIFBANT RN,

$ F X K
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BIOCHEMICAL GENETIC STRUCTURES AND YARIATIONS IN
NATURAL POPULATIONS OF SILVER CARP, BIG HEAD AND
GRASS CARP IN CHANGJIANG RIVER,ZHUJIANG RIVER
AND HEELONGIJIANG RIVER*

Li Sifa
( Shanghai Fisheries University )
Wang Jiang Chang Yongle
(Heilongjiang Fisheries Bescarch Institute) (Zhugiang Fisherics Besearch Institule)

ABSTRACT The genetic structures and variations of 16 enzyme loci in 8 populations
of silver carp,big head and grass carp from Chang Jiang River, Zhu Jiang River and
Heilong Jiang River were analyzed by LKB horizontal acrylamide gel electrophoresis. A
marked biochemical genetic differences were found among different populations of
game speeics from different water systems,

The mean proportion of polymorphie loci (P) was 13.3%;, 26.7% and 13.3%,
the average heterozygosity per locus was 0,0493, 0.0484 and 0.4511 for silver carp
populations from Chang Jiang River,Zhu Jiang River and Heilong Jiang River regpe-
ctively; For big head populations from Chang Jiang River and Zhu Jiang River,the P
was both 31.3%, but the H was 0.1375 and 0.0977 respectively; For grass ecarp
populations from Chang Jiang River,Zbu Jiang River and Heilong Jiang River,the P
was 30.025,38.09 and 21.3%, the H was 00,1241 0.0961 and 0.0525 respectively.
There was a trend that the mean prpportion of polymorphic loci in southern pepula-
tion was higher than that in northerh population.

The genetic similarity (S) of silver carps between Chang Jiang River and Zhu Ji-
ang River,Chang Jiang River and Heilong Jiang River ,Zhu Jiang River and Heilong
Jiang: River was 0.9957, 0.9955 and 0.9696 successively; The 8 of big head popula-
tions between Chang Jiang River and Zhu Jiang River was 0.9955, The S of grass
carp populations between Chang Jiang River and Zhu Jiang River,Zhu Jiang River and
Heilong Jiang River,Chang Jiang River and Heilong Jiang River was 0.9673,0,9483
and 0.9324 respectively. The genetic distance was smaller within the central popula-
tions (Chang Jiang River and Zhu Jiang River),but was larger between the marginal
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populations (Hceilong Jiang River) and the central population. The population size of
grass carp in Heilong jiang River was very small, which should be given enough

attention ico.

KEY WORDS Chang Jiang River, Zhu Jiang River, Heilong Jiang River, silver
carp,big head, grass carp,population, electrophoresis, enzyme, protein, locus, allels,
polymorphic, heterozygosity, genetic similarty, genetic distance.
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