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Fig. 1 Mating model of flounder different populations for family development
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Tab. 1 Comparison of growth characteristic of different families of Japanese flounder X+S8.D
KA Akem e KR | REES Ak e I (o)
family No. body length body width body weight family No. body length body width body weight
2 10.57+0.73 3.55+2,52 10.59+2.42"" 49 9.10+0.69 2,91+0, 297 6.98+1.42
3 9.66%1,17 3.52£0.28 9.50£2. 70 50 9.98+0. 62 2.9+0.28 6.74+1.6
4 10. 14 £ 1. 24 3.58+0.39 10.16+4.39"" 51 9.92+0.72 3.43£0.31 9.70+2,03"
5 10,99+ 3,41 3.53+0.57 12.77+8.85"" 52 8.28+1,20 2,71+0.27 6.08+2 12
10 9.18+1.45 3.02+0.24 6.54+1,23 53 9.21+0.67 2.96+0. 50 7.23£1.68
12 100,79 3.38+0.26 9,37+2, 31" 54 8,58+ 1. 995 2.72+0.78 5.18+2.01
13 9.14%1,15 3.14£0,33 8.16+2, 67 55 8.11+0,.54 2.68£0, 22 4,90+1.14
14 9.53+2.62 3.06£0.30 7.54+2.52 56 8.33+£0.73 2.58+0.25 5.77+1.53
15 9.6+0, 99 3.2£0,40 7.75+2. 26 57 10.53+0.697  3.51+0.27 11,78+2,01° *
16 9.82+0.74 3.3420.28 8. 73+2,05 58 9,20+0. 56 2,980, 20 7.28%1.09
19 10. 66 £ 0. 63 3.84+0.28 11.25%1.91"" 59 8.08+0.45 2.62+0.18 5.44£0.84
21 9.34%1.67 3.34+0.45 8.43+1,59° 60 9.66+0.68 3.27+0.28 9.14+2 35"
22 9.2+0.77 3.2+0,92 6.73£1.4 61 9.33+0.84 3.18+0.31 7.93+1.82
23 9.96+0.59 3.26+0.24 9.73+1.95 62 8.65+1.35 2.83+0.27 6.35+1.35
24 8.55+0.94 2.88+0.75 5.63+1,88 63 8.44%0.76 2.75+0. 20 6.45+ 1,20
25 9.45% 1, 56 3.28£0.77 7.6312, 84 64 9.16£0.50 3.10£0. 22 7.33£1.07
26 8.38+1.35 2.87+0.27 5.95+1,50 65 9.75+1. 09 3.16+0. 46 9.49+2 85"
27 9, 77+0. 58 3.18%£0.27 9.02+1.67" 66 9.02+0.61 3.03£0,31 7.06+1.64
28 9.89+0.60 3.40£0.45 9.06+1.77" 68 9.25+0.78 3.08%0.26 7.30+1.55
29 9.06+0. 81 3.00%0.3 6.53+2.53 69 8.27+1,25 2.7410.41 5.22+2.79
32 9,44%1,.25 317041 8.22+5,58 70 8.10+0, 34 2.64£0, 16 5,260,796
35 9.6+0.92 3.2+0.29 8.34%2 34" 73 8.06+1.06 2.76+0.37 5.41+2.17
36 10.72+0.73 3.86+0.37 12.13+1.78"" 75 5.65+0. 83 1.81£0.32 1,89+0.83" "
39 9.26+0.59 3.21£0.31 8.23£1.65" 76 9.06%+1.29 2.91£0.43 7.31£3.70"
40 8.10+0.80 2.59+0.29 5.17+8.00 78 9.00+£0.65 3.03£0.29 7.04+1.76
41 9.62+1.34 3.26+0.52 7.66+1,56" 79 8.20+0. 56 2.67+0.23 531+1. 14
42 10. 24 £0, 56 3.62+0.25 10.54+1.53"" 80 8.30£0.65 2.82+0.36 6.47+1.74
43 10.54 £ 1. 50 3.61+£0.33 12.29+2.01"" 81 8.17+1.20 2.70%0.43 6.21+2 80
45 9.82+1,37 3.4210,53 8,.68+2, 15 82 7.38+0,48 2.32£0,23 3.94£0.63
46 8.96+0.92 3.12+0.38 6871275 85 8.60+£0.86 2.82+0.39 6.63+2. 24
47 7.61+0,69 2,350, 21 4,26+1,12 89 8.07+0.66 2,70+0.24 5.43+1,38
48 8.07+0.92 2.57+0.35 5.42+2.75 ki 8.34+0.19 2.66%0. 06 5.28+0. 36

control

fEe o« FORIRE S50 AR H2E 5 W3 (P<C0. 05) 5 » » FORIRT 500 BEL1U He 2 5 b i 3% (P<<0. 01)

Notes:

# indicates dillerence is significant at the 0. 05 level; # # indicates difference is significant at the 0. 01 level
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Fig. 2 Comparison of growth characteristic of different cross combinations of flounder
Cross combinations were indicated with 1. JS & X JS%; 2, RS2 XRS$; 3. ]S4 XRSE: 4. RS2 xJS%;: 5. YS$ xRS%: 6. RS
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Tab, 2 Comparison of disease resistance of various families to Vibrio anguillarum X+S.D
%% 2 g 4 5 10 12 13 14 15 16
family No.
WG ZA ) 19,28+ 30,62 23.98% 21.80% 20,78 19.96 & 17. 80+ 28.73+  21.28% 14,70
survival rate 2:81 2.09 0.72 9. 77 6. 76 7.68 7.45 0, 82 1. 54 1.30"
g% 19 21 22 23 24 26 &1 28 29 32
family No.
MG ER D) 30,86t 43.85+ 39.21+ 31,74+ 25,08 21,77+ 29,156+ 44,17% 15,56+ 20,79 %
survival rate 7.22 1.48* .71 1.71 2.19 3.05 9. 27 8.24" 5 32" 1.34
ﬂ;‘,’: 35 36 39 40 41 42 43 45 46 47
family No.
WG ER D) 32,11+ 37.38+%  32.60% 26,62 % 30,95+ 28,81+ TaTE 42.47+ 35,91 14, 29 +
survival rate 1.73 8. 13 21.25 3.71 1.42 5. 38 3.57" 0.33* 16. 85 3. 89
%i # 48 49 50 Bl 52 53 54 55 56 57
family No.

WG EE ) 20,39+ 48,46 64, 05 54,132 47,23+ 44, 78 & 30,54+ 23,03+ 19,53 46, 26 £
survival rate 2.27 5.21" 0.74" 1.23° 7.050 % 4,61 1.54 12,29 9.15 4, 14*
R#(A) 58 59 60 61 62 63 64 66 68 69

family No.
MG E D) 41.66+ 39.40+ 44,41+ 65, 76 = 28,09 + 41,82+ 45,80t  49.39%f 62.08% 28,75+
survival rate 1.39* 3. B 5.13° 0, 63 * 7.01 0.39" 0.73° 2..25" 22,52 8. 64
: it HE
'ﬁﬁ 70 75 76 78 79 80 81 82 89 X
family No. control
arEAG] 49,90+ 26,23+ 36,42+ 33,97+ 44,50 % 31,74 11.34 £ 12,58 17,51+ 25,24+
survival rate 3.09° 7.22 2.77 0.39 0. 40" 7.37 10, 56 11. 61 10. 00 8. 15

e+ o pLiE 5 0 B A [ 25 5 1 3 (P<20. 05)

Notes: * indicates difference is significant at the 0. 05 level
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Development and characterization for growth rate and disease resistance
of disease-resistance population and family in Japanese flounder
(Paralichthys olivaceus )

CHEN Song-lin', TIAN Yong-sheng', XU Tian-jun'*, DENG Han', LIU Shou-tang’,
LIU Ben-wei', JI Xiang-shan'. YU Guo-cai'
(1. Key Laboratory for Sustainable Utilization of Marine Fishery Resources Certi ficated by the Ministry of
Agriculture, Yellow SeaFisheries Research Institute, Chinese Academy of Fishery Science .
Qingdao 266071, China;
2. College of Fisheries and Life. Shanghai Ocean University . Shanghai 200090, China;
3. Huanghai Aquaculture Ltd. . Haivang 265100, China)

Abstract; Japanese flounder (Paralichthys olivaceus) is a widely cultured marine fish species in China
and is high valued because of its fast growth and good taste. However. diseases of the cultured fish
have occurred frequently and losses due to infectious diseases limit profitability and development of
aquaculture, To breed new flounder strain with enhanced disease-resistance and growth rate is an
important task in marine fish aquaculture. In the present study. 94 disease-resistant individuals
selected from natural selection and artificial challenge by pathogenic bacteria. Vibrio anguillarum
were used as one of basic populations for developing family. Japanese population of the flounder were
imported from Japan in 2003 and used as one of basic populations. In addition, the flounder captured
from Yellow sea were used as one of the basic population for developing family., Different mating of
the above three populations resulted in 63 families in which 54 families are half-sibling family, 9
families are full-sibling families. Growth comparison demonstrated that there are big differences in
growth rate among the 63 families. Some families exhibited fast growth while some families grow very
slowly. Among the 63 families. 4 fast-growth families (Family 36. 42,43 and 57). 9 secondly fast-
growth families(Family 27.28.35.39.41.51.60.65 and 76). and one slow-growth family (75) were
identified. Bacterial challenge experiments demonstrated that there are big differences in disease
resistance among the 59 tested families. Some families exhibited strong disease resistance to bacterial
infection, while some families are not resistant to bacterial challenge. Among the 59 families. 3
families (Family 50,61 and 68) with strong disease resistance with a survival rate of over 60% were
identified. 17 families with secondly strong disease resistance with a survival rate of 39% —60%, 33
families with normal disease resistance with a survival rate of 17% —39% ., and 6 families with low
disease resistance with a survival rate of less than 17% were identified. Development of the 63 families
lay foundation for selective breeding of flounder stains with fast growth and disease resistance,

Key words: Paralichthys olivaceus; Japanese population; disease-resistant population; Huanghai

population; family; selection breeding; growth rate; disease resistance



