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52 ,
4
(- 196°C)
(1994) (2001a, b) 25 4
.3 15 (
1999) 15
1, (1999)
(P) (Ho.)
(H.) Hardy— Weinberg (d) (H)
, Hardy - Weinberg X
, 0. 9900
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Ho= / JHe= 1- 3%, i
.d= (H,— H.)/H.;
H= 2(1- =X)/n, X: X i . n
1
Tab. 1 Isozymes, electrophoretic systems and sample sizes used for
biochemical genetic srudure amalysis on Pardichthys olivaceus
]

LDH  1.1.1.27 4 G TC e,m, h,1 77 52
MDH 1. 1. 1. 37 2 SG TC e,m,h, | 76 52
MEP 1.1. 1. 40 4 SG TC e,m,h,1 A4 52
IDHP  1.1.1.42 2 SG TC e,m,h, | 73 52

-3- G3PDH 1.1.1.8 2 SG TC e,m,h,l 2 51
AK 2.7.4.3 1 SG TC e,m,h, 1 47 52
CK 2.7.3.2 2 SG TC e,m,h,l 8 52
ACP 3.1.3.2 1,2 SG TC e,m,h, 1 53 52
PGM 5.4.2.2 1 SG TC e,m,h, | 75 52
SDH 1.1. 1. 14 2 SG EBT 1 47 52
ADH 1.1.1. 1 2 SG EBT 1 61 49
CAT 1.L1L 1.6 2 SG EBT 1 4 52
SOD 1.15. 1. 1 2 PAG TG 1 50 48
GDH 1. 1. 1.47 2 SG EBT 1 7 46
GPI 5.3.1.9 2 SG EBT 1 61 52

1) e (eye); m: (muscle) ; h: (heart); L (liver)
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2
Tab.2 The allelic frequencies of natural and cultured stocks on Paralichthys ol acews
Ldh— A 100 0. 9740 0.8558 Ap-2 100 1. 0000 1. 0000
167 0. 0260 0.1442 Pgm 100 0. 9800 1. 0000
Ldh- B 100 1. 0000 1.0000 200 0. 0200 0. 0000
Ldh— C 98 0. 3492 0.4038 Sdh 100 0. 9787 0. 8077
100 0. 6508 0.5962 125 0.0213 0. 1923
m— Mdh- 1 100 1. 0000 1.0000 Adh 70 0. 0160 0. 0000
m— Mdh— 2 100 1. 0000 1.0000 100 0.9750 0. 900
s— Mdh-1 100 1. 0000 1.0000 150 0. 0100 0. 0100
s— Mdh- 2 100 1. 0000 1.0000 Ca 93 0.3333 0. 0289
Me - 1 100 1. 0000 1.0000 100 0. 4537 0. 2596
Me - 2 100 1. 0000 1.0000 140 0.2130 0.7115
Idhp - 1 78 0. 4922 0.4808 Sod -1 100 1. 0000 1. 0000
100 0.5078 0.5192 Sod - 2 100 1. 0000 1. 0000
Idhp - 2 100 1. 0000 1.0000 Sod - 3 100 1. 0000 1. 0000
G3pdh 100 1. 0000 1.0000 Gdh 100 0. 4859 0. 1848
Ak-1 100 1. 0000 1.0000 130 0.5141 0. 8152
Ak- 2 100 1. 0000 1.0000 Gpi— 1 100 1. 0000 1. 0000
Ck 100 1. 0000 1.0000 Gpi— 2 100 1. 0000 1. 0000
Ap -1 78 0. 0283 0.0000 Gpi— 3 100 1. 0000 1. 0000
100 0.9717 1.0000 Gpi— 4 100 1. 0000 1. 0000
2.2
2 15 29 ,Ldh— A

B

Ldh— C Idlp - 1 Agp - 1 Pgm Sdh Adh Cat Gdh 9
£ 9/29= 31.0%:;

?

Ldh— A Ldh—- C Idhp—- 1 Sdh Adh Cat Gdh 7

, :729= 24. 1%
2.3 ( 3
3
Tab.3 H, H. and d values at polymorphic loci of natural and cultured stocks on Pardlichthys olivaceus
Ldh— A  Ldh-C IHdhp-1 Acp- 1 Pgm Sdh Adh Cat Gdh
H, 0.0519 0. 0000 0. 4531 0. 0566 0.0400 0. 0426 0. 0492 0. 5000 0. 4085
0.2885 0. 0000 0. 3461 0.2602 0. 0204 0. 2500 0. 2391
H, 0.0506 0. 4546 0. 4998 0. 0550 0.0392 0. 0416 0. 0482 0. 6377 0. 49%
0.2468 0. 4814 0. 4992 0.3106 0.0198 0. 2053 0. 2962
d 0.0252 - 1.0000 -0.035 0.091 0.0204 0.029 0.0201 - 0.2160 - 0.1823
0.1690 - 1.0000 - 0.3067 - 01334 0.0303 - 0.4126 - 0. 1968
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2.4
2 ‘H =0.080:; H =
0. 0788
2.5 Hardy— Weinberg X’ ( 4
4 X?
Tab. 4  Contingency X 2 analysis with significance level (P) at polymorphic loci on Pardlichthys olivaceus
X P
Ldh- A 100 100 73 37 75.08 38.08
100 167 4 15 3.90 12.83 0.053 1.488 1 1 090-0.5% 0.5- 010
167 167 0 0 0.05 1.09
Ldh- C 98 98 2 21 7.68 8. 48
R/ 100 0 0 28.64 25.04 63.027 52.007 1 1 < 0.01 <0.01
100 100 41 31 26.68 18.48
Idhp - 1 7978 17 16 1550 12.02
78/ 100 29 18 3200 25.96 0.563 4.888 1 1 0.50- 0. 10 <0.
100/ 100 18 18 16.50 14.02
Ap-1 7978 0 0.04
78/ 100 3 2.92 0. 042 1 0.90- 0.5
100/ 100 50 50. 04
Pgm 100 100 2 72.03
100 200 3 2.94 0. 031 1 0.90- 0.5
200200 0 0.03
Sdh 100 100 45 35 45.02 33.92
100125 2 14 1.96 16.16 0.021 0.931 1 1 0.90- 0.50 0.5- 0.10
129125 0 3 0.02 1.92
Adh 7070 0 0 0.02 0
70/ 100 2 0 1.95 0
100/ 100 58 48 58.04 48.02 0.021 0.002 2 1 0.90- 0.5 0.98- 0.95
100 130 1 1 0.98 0.97
150150 0 0 0.01 0.01
70/ 150 0 0 0.01 0
Cat 9393 11 0 6.00 0.04
93/ 100 14 3 16.33 0.78
100 100 11 7 1.12 3.5
100 140 13 10 10044 19.21 7.721 8.818 2 2 < 0.05 <0.02
140/ 140 5 32 2.45 26.33
93/ 140 0 0 7.66 2. 14
Gdh 100/ 100 20 3 16.76  1.57
100130 29 11 35.47 13.86 2362 0.980 1 1 0.50- 0.10 0.50- 0.10
130130 2 32 18 77 30.57
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3.1
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COMPARATIVE ANALYSIS OF BIOCHEMICAL GENETIC STRUCTURE
AND VARIANCE BETWEEN NATURAL AND CULTURED STOCKS
ON THE LEFT- EYED FLOUNDER, PARALICHTHYS OLIVACEUS

(T.& S.) OFF SHANDONG COASTAL WATERS

YOU Feng, WANG Ke- Ling, XIANG Jian— Hai, XU Cheng
(Institute o Oceanology, The Chinese Academy o Sciences, Qingdao, 266071)

Abstract Expressions of 15 isozymes ( LDH, MDH, MEP, IDHP, G3PDH, AK, CK, ACP, PGM, SDH,

ADH, CAT, SOD, GDH and GPI) onthe left— eyed flounder, Paralichihys olivaceus, including natural and cukured
stocks off Shandong coastal waters of China, were tested by horizontal starch gel and vertical polyacrylamidae gel elee-
trophoresis in 3 buffer systems (TC, pH= 6.9; EBI, pH= 8.9; TG, pH= 8.3). The natural sample size is 79 live
left— eyed flounders, collected from the coastal waters of Qingdao from May in 1996 to April in 1998. The cukured
samples (52 live left— eyed flounders) were collected from a fish farm in Rongcheng of Shandong Province in Decenr
ber, 1997, the parental generation of which was also captured in the coastal waters of Shandong. Four tissues and o~
gans i.e. eye, muscle, heart and liver were fetched from each of the samples after regular morphological m easurement
and tested at once or stored in liquid nitogen (- 196 C) for test. The biochemical genetic structures of both socks
have been studied and compared. Aliogether 29 loci in each stock were recorded, among which 9 gene loci ( Ldh -

A, Ldh- C, Idlp — 1,Acp— 1, Pgm, Sdh, Adh, Cat and Gdh) belong to the polymorphic loci in the natural stock
and is mean proportion of polymorphic loci ( P) was 31.0% . In the cultured stock, 7 gene loci (Ldh— A, Ldh-

C,Hdlp - 1, Sdh, Adh, Cat and Gdh) belong to the polymorphic loci and its P value was 24. 1% . The allelic fre-
quencies of both stock were also gained,. wih the average heterozygosities ( H) of stock being 0..0802 in natural stock
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and 0. 0788 in cultured stock. The values of P and H in the cukured stock were all lower than these in the natural
stock; hence the way to keep the quality of the cultured filial generation and then to increase fish production are very
mportant for fish faming. The chi- square test shows that polymorphic lodi but Cat (P< 0.05), Idhp- 1 (P<

0.05), only in the cultured population) and Ldh— C( P < 0.01) i both the natural and cultured stock were in Har-
dy - Weinberg equilibrium. In the mean time, the values of observed heterozygosity (H ,) , Hardy— Weinberg expect

ed hetewzygosiy (H,) and genetic deviate index (d) also expressed the difference i genetic variance of these two

e

stocks.
Key words Paralichthys oivaceus, lsozyme, Biochemical genetic structure, Natural and cultured stocks, Genetic
variance
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