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*®1 BREHSHAAEREQMEICHT KA SRMEKE(IGR,), 8- 10 F,19%4 £
Table 1 The absolute growth value and instantaneous growth rate {1GR;) of body length of silver carp
fingerlings of wild and isolated hatchery population, August — October, 1994

TR (B £ 8D, cm)
Eid 2y 3 i Average total length{ mean  SD, em ) B %/ H)
. . . ; HaT
Pond | Growth period Population I Initial # Final | tnstantoneous growth rate
Absolute gain
Wild 9.01£0.81 10.96 £0,99 1.95 0.28
2+ | s16~10.2s | BRIV
A Hatchery 9.30+0.74 10,75+ 1.11 1.45 0.21
BFh Wild 15.35+0,58 | 16.29£0.69 0.9%4 0.09
4* 8.25~10.30
A% Harchery 15.29+0.69 15.90+0.81 0.61 0.06
TRF Wild 11.57+1.12 14.01£1.,24 2.44 0.32
st | s23~10.21 | T
A ¥ Harchery 11.01 £ 0.90 13,384 1.26 2.37 0.33
F- B B Fh wild 11.97 13.75 1.78 0.23
Mean A% Hatchery i1.87 12.34 1.47 0.20

AEBETHRE, BibRETET A, Lt REK AE R A8 KB IT 2B %K 3,
FERGRTHAAR TR BEROERRAELEEGHHAAEFR17-21%, K5
B AR 13— 18 % ; JRRPRU AR B 4 X 1 B0 T 0 ol 3 PH AT 18 25 ~ 26 % , (R B It
BERERREHALEFRI5-20%.

ZtEREEFRE, FRASHAAEBEARNAKERRER, (< to.05: F<Fg 5. B
e, RS E A REED, AERMARG R EEDTHHAEFN, iRt
FERSREREIHAALETR XRWERE —ERERER.

(Z)ETH

XHEE B A ATHANLPY  FFAE4E 40 ek 10 #pRG AT S BB B BE4T T k. &3 G- 6FPDH Rl
W BBORE, RAEMT, &£, HQMB 19 ML, WBEL A A 34 ADH, IDH- B,
ILDH-C, HAPIER T 18 M, RAIESHE 2 :ADH, SOD - A, EHE—HpLE
B PR EST B, ZMRAB 7.5% BBk G R 88 0w R, REFEH 2 &,
EST—2,EST —3; 1 EST — 1, EST — 4 ZE MR RIAF MM EST - 5 B — KISHEE, (L7E
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Table 2 The absolute growth value and instantaneous growth rate (IGRw) of body weight of silver carp of '
fingerlings of wild and isolated hatchery population, August — October, 1994

FHAE(HEL SD, g
b= £ B FhE Average body weight {mean t SD, g)
BB E(%/H)
Pond | Growth period Population FL45 Enitial 255 Final AR ]S
. |Instantaneous growth rate
Absolute gain
Ffh Wild 7.50+1.98 9.59+4.00 2.09 0,35
2% 8.16~10.25
AE Hatchery B.11+2.11 9.12£2.92 1.1 0.17
& Wild 34,12+ 4.25 38.09%£4.73 3.57 .16
4# §.25~10.30 TR Wil
A% Hatchery 34.2614.24 | 35.411£4.91 1.15 0.05
JERh Wild 14.81+£4.31 2717+ 7.57 12.36 1.03
5% 8.23-10.21
A ¥ Harchery 12.71£3.16 | 24.31£7.85 11.60 1.10
L2 ¥y b wild 18.81 24.95 6.14 .51
Mean A% Hatchery 18.36 22.95 4.59 .44

3 W RS A B R R < 0 BR A HHE SE(IGR ), 8 - 10 F, 1994 4
Table 3 The absolute growth value and insiantaneous growth rate (IGR, } of body length of grass carp
Fingerlings of wild and isolated hatchery populations, August — October, 1994

P2 (BHH + SD, em)
me E£EH Fht A total length{mean * SD), cm}
Bt = REHRKE(%/B)
Pond | Growth peried Population ﬂﬂé %ﬁ # 3
Initial Final Absolute gain Instantaneous growth rate
Wild 15.28+1.17 17.60+%1.71 2.52 .22
2# 8.16~10.25 R W
A% Harchery 15.3821.77 | 17.41+x1.70 2.03 n.18
JE Bk Wild 13.71£0.86 | 15.42+1.04 1.71 0.18
4# 8.25-10.30
A ¥ Hatchery 13.88+0.85 | 15.80+1.13 1.92 0.19
s Wild 17.40+£1.29 | 20.20+1.61 2.80 0.25
st | sos-1021 | TR
A Hatchery 17.63+1.58 | 19.25+1.90 1.62 0.15
£ o EFh Wild 15.40 17.74 2.34 0.22
Mean A% Harchery 15.63 17.49 1.86 0.17

(Z)BREEANSTERNEER

B EABME AR SN REMEEFEEERILES,

REESMREARNRBER EHAHEMN F1 RSHAAKTRAZAE, IDH-B

BEQr b G AR BE R (P<0.05), HEAE AR L M0 2 R REFR
WA BE(BEA P=0.05~0.30, B P=0.10~0.20).
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Table 4 The absolute growth vatue and instantanecus growth rate {IGRy) of body welght of grass carp
fingerlings of wild and hatchery popuwtions, August — October, 1994

TR + SD, g)
s b2 8.2 1 R Average body weight (mean 2 5, g}
i Bt R %/ H)
. . f:=347] g e
Pond | Growth period Population - ] AR Instantanecus growth rate
Initial Final Absolute gain
B Wild 41.95+11,38 | 60.37+17.82 19.45 0.53
2% | B.16~10.25
A% Hatchery | 42.42+14.14 | 57.73+15.13 15.31 0.45
T Wild 29.53+£5.72 | 40.16+7.47 10.63 0.46
o | s.25~1030 | W
A% Hatchery | 30.67+6.16 | 42.72+9.82 12.05 0.49
E#h wild 59.10+12.68 | 95.07+21.79 35.97 0,81
5% 8.23~10.21
A% Hatchery | 62.12+17.45 | 84,25+ 25.63 22.13 0.52
oy [E R Wild 43.18 65.20 22.02 0.61
Mean A% Harchery 45.07 61.47 16.40 0.49
- . EST-£
. EST 4
EST-4
el EST-2
ST
EST-1

E1
Fig.1 Electrophoretograms of EST isozymes in liver of silver carp {A) and grass carp (B}

§(A) 3 (B) AP EST M6 T By Fa 5k B 3

BERENESREMLE(P) 5 MECHTEHEEGEH) REG,
BMASHERESTRME 2.8 3 iz,
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Table 5 Observed polymorphic loci and ailelic frequency of the enzymes studied of wild, F1 and isolated
hatchery populations of silver carp and grass carp

i B fF S EE I Fl f§ A K
Population Locus Polymorphic locd Wild Fi Isolated hatchery

ADH 10C ; 0.6212 0.7273 0.5152

115 0D.3788 0.2727 0.4848

|3 IDH-B 100 0.7232 0._8000 0.8BB2

Silver earp 130 0.2778 D. 1000 0.1111

TDH-C — 100 i U, 8600 0. 8200 0.8333

0 i 0.1400 0. 1800 0.1667

100 (.6452 0.7742 D.7258

HA S0D- A 170 0.3548 0.2258 0.2742

(rass carp ADH 100 0.7097 0.7581 D.7258

175 i 0.2903 0.2419 0.2742

9. 80 9. 82 9. B4 9. 86 9. 88 9. 90 AARHMFEAE AR (S=x10)

FRFL4L F1

e &}[H A Isolated hatchery

Fa Wid

Bz GG R BER M RLHEARTZREGHEURN(S) AL HE
Fig.2 Genetic similarity (S} dendrogram showing relationship among wild, F1 and isolated hatchery
populations silver carp

9. 90 9. 92 9. 94 9. 96 9. 98 10. 00 A% ML HRIEE (510}
=L

[FFEPF1{E F1

A A% Isclated hatchery

R Wild

M3 B RN R EAARTFERREEMRMSI RELTE
Fig.3 Genetic similarity (S) dendrogram showing relationship among wild, F1 and isolated hatchery

populations of grass carp
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Table 6 Mean proportion of polymorphic loci (P) and average heterozygosity per locus{H) of wild, F1
and isolated hatchery populations of silver carp and grass carp

R R FHEMLR EEBEEH | FHREE

Population Total observed loci polymorphue loci (P (H)

Ef wild 19 3 15.79% 0.0586

% Fiit F1 19 3 15.79% 0.0459
Silver carp A¥ Hatchery 19 3 15.79% 0,0513
FH  Mean 19 3 15.79% 0.0519

B# Wil 18 2 11.1% ¢.0483

-] F1{f Fi i8 2 11.1% 0.0398
Grasscarp | A% Hatchery 18 2 11.1% 0.0442
FH Mean 18 2 l 11.1% D.0441

A Nei 2030 H 0G0 R R B, ZBEK IR 8 1% BE B 0 KN HEFFUF 5 Rogers A R0
B REAFS, 7T EHRIE.

H#®

(=R EaFHESHHARREAMNEKER

RIS i B, TE AP BL, DI R R R A% KT EM K, 8. Ea MG
R AERER R BRER, SRR, $AASHEEAREE FC R T —&
BER A E 2R, A Ro Mg S RE AR E,

ZRESCVHRBREN: KTHANE KRB T ERNE 2 5.3 BHBR. 71 BE
Bt KITHE A9 & B 818 T BRVLEE MR A9 48, TI7E 2 283 WMV ER, VT8t 4 ) 36 M it Bk
TaEf. AALRRG, RTB5meta, JEM SHEAZTRAET | HapBRrE KL
B ENZRNERERREUSE LRI 2 5.3 BHEW? MRE 2 K3 B
BROEREEBEBRTEHAARRENEREE, RELUEHHARMATETE
BNEAGRNEROAFBR, FLL ELE TRIEMNSHAABRERREKER, &
REMEEHEAT 2 #%.3 I E 4 BRI AR LS.

MIEWR LR, 8R4 KRR I BIE, BESZREXHER, £RENRE/INHS
HAEALRAGP, EFAENED, f 40 BN REXRARERFE, B

- ER, REUREERENREIEA. RETROEBTHARD=[1-1/(2Ne) 1" k%

e Rk Ne BHAR B AN, RS, WA RAE S | U A STa B A0 35 S 2 4 7 b
FTRE WA R, AR AR RAIAR (IR M3 EE T 2, REPET i fra
AR AR FEE WEHEERIEE™E.
(Z)A# P R EAARRESSEMNEH(P) S B (H) RiREER (D) HER

EEEAHAI(P) R EME 25 AL L BIZE A B/ FL A RS A AR B R A4 25
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B BRE1S.7% BARE 11.1% . XFFEHKE L 508 HH I — B0 R T LI BEE 9.
B HRATFBFR MR R FL R RBAARTREIRERNH BEERFZT5E
Fo. HTaXRESHERNBEAAMTEMNS, S +EREREEY. EHELEME
HFEHELT, ZSEME EHAMEDN, FREMNERHBRIERILEN.

P44 2p4 B (H) : Kirpichnikov! 'S 4R i, S #ESI a9 F 19224 % 0.03~0.08, Ayalal'?!
B3RIE % 0.042~0.083, AAKTERITH FREE. YFENTFHENEZRTERZH X
B, EPHREMN, FHAGEAERMANTREESHERES —LER. 8 JRH(0.0586)
S>HHA A EF=48(0.0513) >F1 ££(0.0459); B . JER(0.0483) > HHAE F =K
(0.0442) >F1 ££(0.0398), ARBHET 544 B AR/ NHEFIFF L 8% B A W 2 — 3,

7 B S AT A R M B, AR YR S 0 TR AT 2 4 B W P 48 (8 0..0519,
B 0.044)BME, TERE IR HNBABUERYS. XSLRITENEHEEX, H
TR R AT 5T B8 1) LR R

AU SE B B fn R RN AR B T S R T B AR R, ZeBE A, IR L E
AEBPRK 12.5%, BAEXS.5%., XRFAEMMBEANEAERBELHTAARRKE
H, RERRERTF. K2, SHAARBANTHRGERRET, MRESRERET. =
BEEEER, B2, A AERESEMML CHAT - ERENRE. IMHEER,
PReTEAE RIEE RRENE R k. EEENGIRE, RS REXWIE L, B
PGS S AR T 0.7 4%, AW RIER TR Y 21%, A KEERE 22.7%, R
BRI 13%, BBl Kincaid V" SR8 or 88— 1R S5k I 20 i 4 RO SR 5 fm 38 %,
FRTE K 15% , 25 K FPEAL 6 - 23%, FELILI, FHBIIEl.

oAb, 85 B R F1 AR FHRAF R THAAERE XTREREMAKEHK
NEHEARETARIEEX. RERSR. EERMMRIPTHRARIILEE KK
B S HAMEKENER AR NAKRA" & BHBR—-ME—KIINE
i iaEERRTBRAEANERRB. XHERTHENHFRANBEERE —EBE
o,

L EE B (D) 5 B S L BE(S) A fr 2 0 . = B4 AT 5 AT A S B X JRURE 9 4% BE
BEOR, MEZXRBIT.

FRERERE: FHST=MHANSHAX AKX ETRE, & hRErE LFHNTRE#
e, EREAEWEERE NIRRT EHFEH LG REER AR E
TR BR M. 28 Mg A 8 T st L &k g EERKENE, XA
24 RET, TSR 4%, Wi 2 FRE, FHAEHEHEK15%,

(= )48 k8T EST - 5 M #7

SIERA F B A EBHAH e, B B4 09 B FF EST B — RBAFPRAT R (BEIR
W R 7.5%), Bp EST -5, Bk EREHER. E=ZMHENTERESH, UERMAPR
M3, TIEER F1 AR AEBKPHRER. RAITHEN: X RBH TR KRR $
EST 2R M FHRERRESMERERMEE, MERM F1 AMHHARRREPD
GZifik. PN F KA AERGET T RSMEE, ARPERERERN. FRE
202) 5 3T PN BR YT BE A WO IF SOD #5 2 TS REMES, MR BLEAFPREAL
AEMER AIEBRTEARHREENEEHF. EREN. 4 L. I RTLESX
5 PUFPBE, FITA B SOD - A {0 S (I8 A Ajge, TR H Al =FRHF K SOD
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GROWTH DIFFERENCES AND BIOCHEMICAL GENETIC
CHANGES BETWEEN WILD STOCK AND HATCHERY
POPULATIONS OF SILVER CARP AND GRASS CARP
FROM YANGTZE RIVER

Yang Xoueming 1. Sifa
[ Key Laboratory of Ecology and Physiology in Aquaculture, Minwstry of Agriculture., Shanghai Fishery
niversity, 200090)

ABSTRACT The growth comparison experiment for wild stock and isolated hatchery popula-
tion (third generation from wild) frem Yangtze River of silver carp and grass carp was conduct-
ed with completely random block design during their first year stage. Compared with hatchery
population, the wild stock of silver carp and grass carp was 17 —21% higher in absolute growth
rate of body length, 13 —18% higher in instantaneous growth rate of body length; 25— 26%
higher in absolute growth rate of body weight, 15— 20% in instantaneous growth rate of body
weight. However, these differences were not significant {P>0.05), Allelic frequency varia-
tion on 18 = 19 loci of 10 enzymes and protein from the wild stock, F1 of wild stock in hatchery
and isolated hatchery population of silver carp and grass carp were analyzed with isoenzyme
electrophoresis. [t was found that there were no significant difference in mean proportion of
polymorphic loci (P}, but there were significant difference in the average heterozygosity per lo-
cus (H) among 3 tested groups of silver carp and grass carp respectively at a rank of wild stock
> isolated hatchery population >F1 of wild. Cluster analysis showed that the genetic distance
between isolated hatchery population and wild stock was higher. In addition, a specific EST -
S band was found in the wild stock of silver carp and grass carp. This study indicats that isolat-
ed hatchery population is worse than the wild population in growth, and have a slight biochemi-
cal genetic differences with wild population.

KEYWORDS Silver carp, Grass carp, Wild population, F1 of wild, Isolated hatchery popu-

lation, Growth, Enzyme
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