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WP ARy KBk, RFAERMERSRBL T -HEERE, BRARAEER
RERT, LRI ASRE XN AR, EEHTERKPATEARDZ
B, FeH EAMHEREER ERAKRIIZRITA PHSEEGH, WHRYEH, XEHHE
HEEMNERAEER, MARSEROERMEEN, XEEARKMHLREMRRE R R4
SRR E, E—BHEREEN TREERIUE M E/METH, EENTHRS
Sk, X—SDEELHIEE, EOA TRABARTERANELILT4kK, #ELEN
Bk 2B SR BRI K AR M T O A TEBENE R, Ta4 ™ RO AR/ E
o T E 2%, SRARFENGNERELMERBRGNE, MR THENERE
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B 1 TR ATTX & K AP RO RERY HE A S5 R T I P R B g B kP, | IR ik 22 3 A R
BHES, Hit, MRMREITOSERREN#ELH, RE-SHEMEENER il
REREMZSUER bRl A SRR MR & (5 hr il 2+ 4 B,

BEERKFE TREAN RS, BAIMESEE, DHEEIHRHELREL
HHEEFR 45V, EHIUER, TEEK (1984, 1986, 1988, 1989), =
(1989) SAHEEABHKFEHETARBEDHR. SXEFAFRGEM L, #—2%
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Mo BEFERH—-FTZ2ABHA LIS TREAKEEHNHER, HASBEE ELAESH
EfTEEMATRENR FAFTRESZEIE.
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& Mo
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He 400V, Hijk 2 /hB,
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(B) EKER F—-#HEFNRILAY, AR—biE 2B R %, MLk, &
SMBHEEMEKK, RERIBRKEBESR, 25HELARUNHTEHEE, HiTtkEy
o

() BANSMSTXERGE 28 Utler FRHE, KRR (12),
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 WERE EST (EC3, 1, 1, 1), —BEHEREHRC Y, GAMEEHANERE
. REAXNBETELSAR Y, ME—I B EARIALHSOEET
£ WRILESEAF RS R TR R Rk EE (H 1), "LLEH, MR ELR 6
&R, ATBREEMEGRER 2 FHITHREBRBALENEA 4 KHE, 2H4
AMERA S, K2 /8 (BEST,, EST,) EHSEH, X552 5% (1989) Mgy
MR EAER, REMEN 2 &, b EST,, EST, HAEAEH, HRRELEH,
AXFEMRETIE. AT ETLH, BIGRARKRALSE S0 4 ZEHBY, 56
HEXE (B2, NE2BLIEH, N 105 MR FUHRT AR/ ERE,
R 4 RN -, ZHFM AL 3R, N EHE 2H, 2BEE% A, B,
C, D,E F, G, H, I, A B 4 &K%, B14%, 4% 30f032%), 2ALN
HAER, =HAMA B, C, DZFEKRM, KA B I7H, C Xk 4YH#, DXk 42
W, ZHRNHEFEE F, GERER, RMEA3YR3H, rAS&PH32H, g
Ha4%m3%H, REH NS 40 &, RIS 30 —&#, Eo, THEETE
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(IR BREAW (4 47 0 EST, g, Efst ANEM%ER; EST,®, ESTY
#ESTY, M EST,™ 5 EST) &i%fr s LRt B S &R, W EST, baktH

ZfrER (Nallallele), ZERAIESARENR, ST EN, BXE¥P EST,
P, BT RBEEMM AN N EST, e, S5 EhE=ZAFMER, B

ESTY, ESTY 1 ESTS, b AR BHESMLR, EST; A BEST, —#bLRERHEE

BEMAER, WEE LES, HXREES 3/ SHEERNAFEACCAREMNEE, Ri%E
16 FRA, WATHRMHT 9 Fr, XATRERH TSR OEE, hETEEExsE,
LA —EREUR R, THFTUE DO,
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Fig.l Electrophoretogram of EST in silver carp

+
ey
- - —-— —-— . ST
-y . -— ESTY”
-— il SN . _— -l EST4°°
- - EE e = E5T2

"TABCDETFGHII
B2 T A AT R ES A LR s
Fig.2 The illustrated diagram of Fig. 1

(I KTAEFIFEER TR RBMENETRENE '

fE 105 BEed b, BaiiRE o R A, HERHMFZNBFEMEK 1, 3 EST; A
EST, /4005 LAy %0 IR AT T4, M T&NEEEERETHER, T
X RE, RUEFUERAHLAX 2
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Tabh.l Distribution and Frequency of EST phenolypes in the liver lissues of silver carp of Yanglze River

® X A B < D E F G H I Total
Phenolypes

Heia 22 i0 14 5 1} & iz 2 4 105
Ne.obs.

]

e 0.210 | 0.095 0133 | 0.048 | 0.095 0.057 0.305 | 0.019 | 0038 1,000
Frequency
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Tab.2 Allelic frequency of EST in the liver tissues of silver carp of Yangize River

fr & ShrkE B RHER fr & i &Sk Ji)

Locus Alleles Frequency Locus Alletes Frequency
ESTI® 0.431 ESTI® 0.571

EST, EST? 0.295 EST, EST$? 0.286
EST} 0.274 EST} 143

MR IMELE . G RN RE AN 0305, Hakh A %0210, HEELHEH
B, HiEK 0019

MFE2TLLEY.: SuEREREAME EST X 0.571, #ikA EST,” % 0431,
FE B /MR ESTS, 0.143
(2) RBSEKMHHEXE

Lite ML PR 08, L& pHFEMH O, SEFME N ER. AMTY
REMWEES LB RS A A KB Ak, (B, E4MEREARNT
%o Mo, REEFIAESEARERE, RERLEREREBHARE? JLEEREH
ERHMZ—,

RIVEKIL R ARt s, AbETRbLFE —BERE, R 74AR
AAM S PRI, B0 S7R, S°H#A 48R, #iTERAE. 5%, A
JERBRKE R R, HHAMEREN S MEANARKER, G THH R,
HERIME 3 Fiw,

F®I KIEBIOMRHEKENEE
Tab.3 Comparison of the growth capacifty of silver carp among 5 EST phenolypes

L B OBOERBTAA) BoMCERH 1A R)
K& Sample MNa. Tmonths growih No 2. 11 months growth
Weighit
. Y ERLLMER . _ | Z EMUEMER
o n FHERGOL 5;‘ H (v )jircen n FHER(GD 4t (% )jgrcen
¥ - o .
Phenolypes AER(@1Q P BER(2Q >
tage of E lype tape of E lype
A 13 24474 72.5 1.7 9 6556+ 1353 8.6
B 5 2588 £ 60.3 18.2 5 7362+ 134.9 47.1
C 6 231.5+£30.2 57 8 585811722 22.0
G 19 2258+131.9 310 13 57311622 19.4
E 5 219G+ 21.6 .00 5 480.0 + 85.7 0.0
EH
_K: & B>A>C>G>E B>A>C>G>E
Comparison of growth

M3 BOVTLAE M, EE B h CERIAN T4, SRV ZAELK
HFEEER, BERAKR, NEUE, EEERN B HUEEREEN EYPHEERK
18.2%. it HFMEREERRE (TRE), SHAXBEZANEZRALEE,
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(P<0.05), EREERMMER, SXUZANERHNEKBEA, 8 HERGUES
B ERMIIANAA) . BRI ERAR 47.1%, 2EREEHRE (THAR), BHES
ER, ARSER, 2RE¥ (P>005., B4, BRMNEH, GAFEMRLEF, SERHE
FREATEFIRFEA: B>A>C>G>E, X — S, XM ALLEHIfErES
R, MHXMERERF RN, AHRIT A% BEST R G4 K75 B A H%#,

Loy A BLE, AT IERERR T8, 44, SHERERSRERE
B, AZD, H—BAERLE, DHATLESRIEELTNATER D, Znf ks
&y LA B ] MR R 3 A o 2 B AT KD B,
()L 3 S RO 9 =) M 0 i S iR R R B & =ch RO B2 B

MBEEB R AERE, REER, LEREEFEMBEER, IMREFENR
¥ 8. LERR D, — ROV ZRBEE, ERAFRERAETR (nxt., T,
TG &R BRRT, HERMERAREHAREAT, NREHETE COf-&
WHER), BEEATERERRT, RBREEIX—K, A, WRRITEHKEHMNR
e, RUENESFHANEE, BRERNEA T &4 TFTEEERN, B5—2mitrl
HRBRE. AXARHE, BITEETHEEEAESERS, 50T ASEHN%HED
RMOHE, R, EATARAR, HE IR, GRFR, 18 x5 45
AT TRE. ARERnEK 4.

*4 HEE4ADERASE FI L RBHER
Tab.4 EST phenotypes of F1 in 4 breeding combination of silver carp.

FEH4 EED Fi foy®A
Breeding combination Genetype Phenotypes of F1
Al xAR 4100493310092 ABCDEF
G$ XF—?— 4933|mx4100392 A
HE x1% 410 f3m s 310 s gm G.H.I
4 <12 3100 /47 5 3100 s 40 I

M4, TULEH, SHAAERMN IR (ESTI™ A%, BRIA I8, SRk
A8 AR ESTN"D A%M, FROASE, HWRE/HAE (A, B, C, D, E,
F, MiHLA A, BRHIEMKEAE, LHMAAMYN G HMYE F WA, FRHHK 1
KA A, @Eidodr, #—FiEW, & EST,, EST, HNEEAS FHEAS Ry
FUEEM—-TRETEER., RECL LB AR, ROTLARERHENE bR ET a8
BATERHE, mBRURMAREFAEN, BITASLS 2SS EEyRAELRBE R
x, FREAREHEEE, RUSH, MARERFESHIMEEMIERD, B4a%H P
Rl T SRR ERITRE, T, ST EREMNSOELE, FifAEwmles
RS, MARKAFTEERTAPNEM, TG A— e EER AR EA,
ERMEMERVERRG A BB A, XHTUAEERESE, S4BT UHA, BY
EARRESE, AT4m. Hit, DESREEEEEREES, EENEERNEREURER
SMAMEE LN HSERKMNE. Bib, CIASEEEIE & Simd, TN 4 a b
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CORRELATION BETWEEN PATTERNS OF ESTE~-
RASE ISOZYME AND GROWTH IN SILVER CARP
(HYPOPHTHALMICHTHYS MOLITRIX) FROM
YANGTZE RIVER AND ITS APPLICATION TO
ORIGINAL BRED PRESERVATION

Yu Lairing Fang Yaolin Ning Zongde Zheng Weidong WNi Zhaohui

(State Key Labooatory of Freshwater Fish Germplasm Resources & Biotechnology,
Yangtze River Institute of Fishery, Chinese Academy of Fishery Sciences,Shashi 434000)

ABSTRACT Polyacrylamide gel electrophoresis analyses shows that there are inne pat-
terns of esterase isozyme (EST) in the liver tissue of silver carp from the Yangtze River,
namely patterms A, B, C, D, E, F, G, H, . The frequencies measured for the nine pat-
terns are 0.210, 0.095, 0.133, 0.048, 0.095, 0.057, 0.3035, 0.019, and 0.038, respectively.
There exists polymorphism in both EST3 and EST4 loci. The allelic frequencies for
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ESTi®, ESTY, EST}, EST,”, ESTjand EST}, are 0.571, 0.286, 0.143, 0.431, 0.274 and
0.295, respectively, Growth performance defermination demonstrates that the order of
growth rates for the five common hpenotypes inB> A >C >G> E, The individuals with
pattern B grow faster than those with patter E by 47.1%, indicating a significant differ-
ence. Thus, the use of esterase as genetic marker has a theoretical significance and a prac-
tical value in directing the artificial propagation and preservation of the orginal breed of
silver carp from the Yangtze River.

KEY WORDS Silver carp { Hypophthalmichithys molitrix) , Yangtze River, Esterase,

Isozyme, Growth, Genetic marker, Original breed preservation
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