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Tab. 1 Survival rates of 33 flounder families after Vibrio anguillarum infection'™

family /% survival rate family /% survival rate
F0905 78.3 F09121 23.1
F0915 72.8 F0992 21.8
F0927 65.0 F0914 20.5
F0917 61.8 F0909 19.2
F09104 55.6 F0913 18.8
F0990 52.7 control 18.5
F0999 38.6 F0939 17.3
F0975 37.9 F09125 17.0
F09128 33.7 F0929 16.5
F09101 33.4 F0930 9.7
F0941 322 F0906 7.2
F09102 31.9 F0931 7.2
F09119 30.6 F0902 7.1
F09103 29.2 F0932 6.3
F0910 28.1 F0911 3.3
F0908 26.3 F0912 2.8
F09114 23.2 F09116 2.8
1.3 >
2010 4 (Chi-
, 6 ( square test);
400 ) , ;
( (survival rates after V. anguillarum infection,
, ) VSR) 580 (body weight at 580-DAH,
, 580-BW) 580 (breeding sur-
vival rates at 580-DAH, 580-BSR)
580 (days after hatching, 580-DAH) (Pearson correlation coefficient)
' 2
> )
1.4 2.1

Microsoft Excel 2003 SPSS17.0
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Tab. 2 Incidences of lymphocystis disease in 16 Paralichthys olivaceus families

family dam sire resistant ind susceptible ind total /% incidence
F0939 F0719 S.P 11 0 11 0.0
F09104 F0719 F0768 18 8 26 30.8
F0915 KS-79 JS-12 19 9 28 32.1
F0908 RS-57 KS-136 22 13 35 37.1
F0930 RS-7 KS-95 11 8 19 42.1
F0913 KS-10 RS-19 16 12 28 42.9
F0917 KS-50 RS-36 7 6 13 46.2
F0914 KS-111 RS-19 7 9 16 56.3
F0905 F0750 F0750 29 43 72 59.7
F0909 RS-82 KS-35 5 9 14 64.3
F0990 F0750 F0750 14 27 41 65.9
F0975 F0750 F0743 6 16 22 72.7
F0941 RS-7 F0768 4 17 21 81.0
F09103 F0750 F0743 3 16 19 84.2
F09119 F0750 KS-42 4 23 27 85.2

control 1 14 15 93.3
F0927 F0750 S.P 3 69 72 95.8

total 180 299 479 62.4

:S.P

Note: S.P indicates inactivated Lateolabrax japonicas sperm.

2.2 ,
38 F0908, 78.0%,
, 32.0%, F0906, 4.9%( 3),
30.0%, 38 159 2.6

, 4.9% 78.0% , 15.0% 12,



624

22

£3 3BNFEHKREK 580 AWK EMFRAEREE
Tab.3 Breeding survival rates and body weight of 38 Paralichthys olivaceus families at 580-DAH

/ 1%
family dam sire body weigght marked number survival number breeding survival rate
F0908 RS-57 KS-136 467.5 100 78 78.0
F0975 F0750 F0743 336.2 70 45 64.3
F0990 F0750 F0750 425.1 150 90 60.0
F09125 F0750 KS-173 519.2 100 60 60.0
F0927 F0750 S.P 305.0 200 115 57.5
F09119 F0750 KS-42 331.5 100 56 56.0
F0905 F0750 F0750 364.7 200 110 55.0
F0902 JS-30 KS-194 269.1 100 53 53.0
F0913 KS-10 RS-19 443.8 100 52 52.0
F0909 RS-82 KS-35 364.1 100 51 51.0
F09101 F0751 F0743 300.5 116 53 45.7
F0917 KS-50 RS-36 467.9 100 44 44.0
F0947 F0719 S.P 388.8 169 63 37.3
F0912 KS-100 RS-22 302.6 100 36 36.0
F0941 RS-7 F0768 392.8 140 50 35.7
F0932 RS-23 KS-91 297.0 100 35 35.0
F09108 F0719 KS-26 317.2 72 25 34.7
F09104 F0719 F0768 377.8 150 46 30.7
control 280.6 100 30 30.0
F0915 KS-79 JS-12 465.1 100 26 26.0
F0939 F0719 S.P 458.3 128 32 25.0
F0910 RS-24 KS-35 459.4 100 24 24.0
F0921 F0750 S.P 271.6 200 45 22.5
Fo911 KS-21 RS-22 278.4 160 31 19.4
F0946 F0719 S.P 315.0 39 7 17.9
F0938 FO0751 S.P 430.9 62 11 17.7
F09103 F0750 F0743 373.7 100 15 15.0
F0930 RS-7 KS-95 429.6 100 13 13.0
F09100 F0750 F0743 498.3 50 6 12.0
F0931 RS-24 KS-91 369.4 100 11 11.0
F09114 F0768 KS-144 417.3 100 11 11.0
F09121 F0751 KS-62 441.4 100 11 11.0
F09116 F0751 KS-90 438.8 100 10 10.0
F09102 F0768 F0768 288.1 100 9 9.0
F0914 KS-111 RS-19 416.3 100 8 8.0
F0916 KS-55 JS-12 425.0 100 8 8.0
F0929 RS-34 KS-95 401.4 100 7 7.0
F0992 F0751 F0751 347.1 150 8 5.3
F0906 RS-14 KS-194 394.0 82 4 4.9
mean 374.7 111.2 35.6 32.0
:S.P

Note: S.P indicates inactivated Lateolabrax japonicas sperm.
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Tab.4 Comparisons of breeding survival rate of 7 Paralichthys olivaceus cross combinations at 580-DAH

x £SD

(?x3) cross combination

family number (n)

/% breeding survival rate

FO750xKS 2
FO750xF0750
FO750(
KS*RS
RSxKS
FO719(
KSxJS

gynogenesis)

gynogenesis)

N W o » NN

58.0+2.8
57.5+3.5
40.0+24.7
31.9+18.0
28.0+25.6
26.749.8
17.0£12.7
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Tab. 5 Body weight and total length of 16 Paralichthys olivaceus families after LCDYV infection

x £SD
family /g body weight /cm total length n family /g body weight /cm total length n

F0905 166.4+63.0 25.3£3.3 72 F0941 217.6+118.3 27.3+£4.6 21
F0908 195.5+55.8 26.7+2.6 35 F0975 142.3+£59.7 23.8+3.3 22
F0909 112.9+£53.3 22.1£3.5 14 F0990 181.9+68.3 25.6£3.0 41
F0913 208.8+69.3 27.1£4.0 28 F09103 126.0+44.9 22.7+2.9 19
F0914 169.1£56.3 25.4£2.6 16 F09104 150.4+50.7 24.3+3.1 26
F0915 261.0+83.9 29.3£3.5 28 F09119 145.8+46.7 24.3+3.1 27
F0917 175.6+67.3 25.6+3.1 13 control 71.9£23.8 18.9+2.3 15
F0927 140.5+43.9 23.8+2.0 72 mean 171.3£125.3 25.0+3.6 479
F0930 146.0+74.6 24.2+3.5 19 P 0.003 0.006

F0939 254.5+£70.4 28.2+£2.7 11 r —-0.667 -0.641

P r

Note: P and r indicates uncorrelated probability and correlation coefficient between body weight, total length and incidence of lymphocystis
disease.

Fz 6 FHRFRSS HRFEGEEE. FE. BNEBLEETEMHEEMRFTELFENXR
Tab. 6 Relationship between breeding survival rates at 580-DAH (580-BSR), body weight at 580-DAH (580-BW), survival
rates after V. anguillarum infection (VSR) and incidence of lymphocystis disease (LD) in Paralichthys olivaceus families

item 580 580
parameter 580-BW 580-BSR VSR LD incidence
580 580-BW G 1 —0.092 0.144 —0.790%**
P 0.563 0.432 0.00016
580 580-BSR G 1 0.371* 0.185
P 0.037 0.478
VSR C 1 0.043
P 0.871
LD incidence Ci 1
P
e V¥ 0.05 ) k* 0.01 ( ).

Note: C; means correlation index. * indicates correlation is significant at the 0.05 level, ** indicates correlation is significant at the 0.01 level
(2-tailed).
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Determination and analysis of 4 breeding traits in Japanese flounder
(Paralichthys olivaceus) families

WANG Lei"?, HU Cancan', CHEN Songlinz, TIAN Yongsheng2 , DENG Han’, LI Wenlongz, XIE Mingshuz,
NIU Yuze?, PANG Renyi’, ZHAO Yongwei

1. College of Fisheries, Henan Normal University, Xinxiang 453007, China;
2. Key Laboratory for Sustainable Development of Marine Fisheries, Ministry of Agriculture; Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China

Abstract: Japanese flounder (Paralichthys olivaceus) is an important commercially cultured fish in China, Japan, and
Korea. The rapid development of the Japanese flounder aquaculture has led to problems with various diseases that have
reduced growth rates and caused huge economic loss. One way to address these problems is to cultivate strains with
characteristics such as high growth performance, breeding survival rates, and disease resistance. For this purpose, 38
families and a control group were established in 2009. Four to five months after hatching, 33 of the 38 families and the
control group were selected for exposure to Vibrio anguillarum. The surviving individuals were marked with fluores-
cent-dye and cultivated in two cement pools. Four hundred days after hatching, lymphocystis disease (LD) broke out in
one of the pools containing 16 families and the control group. The average rate of incidence was 62.4%; those families
(Families 8, 15, 39, and 104) with disease incidence below 40% were defined as disease-resistant. At the same time, 100
fish selected from each family were marked with fluorescent-dye and cultivated in different cement pools. Roughly 580 d
after hatching, breed survival rate (580-BSR) and body weight (580-BW) were determined. For the 38 families, the av-
erage 580-BSR was 32.0%. There were seven families (Families 5, 8, 27, 75, 90, 119, and 125) with a 580-BSR above
55%, and they were defined as high breed survival rate families. Notably, in 6 of the 7 families, at least one parent was
derived from F0750 (Family 50 established in 2007), suggesting that individuals from FO750 may effectively improve
580-BSR. Chi-square tests indicated that body weight (400-BW) and total length (400-TL) of the resistant group were
significantly higher than those of the susceptible group (P<0.01). Pearson correlation demonstrated a strong negative
correlation (r<—0.6) between 400-BW, 400-TL, and disease incidence of these families, indicating that growth per-
formance positively correlated with LD-resistance. Pearson correlation was also used to determine the relationships
between the incidence of LD, 580-BSR, 580-BW and the survival rate after infection with V. anguillarum (VSR). There
was a strong negative correlation between the incidence of LD and 580-BW (=—0.790), while VSR was weakly posi-
tively correlated with breeding survival rate (#=0.371). In contrast, no significant correlations were found between the
other traits (—0.092=r==0.185). In conclusion, 4 families with strong disease-resistance against LD and 7 families with
high breed survival rate were screened. The correlations between the four breeding traits indicate that selection can be
used to jointly improve the occurrence of these four traits in Japanese flounder.

Key words: Paralichthys olivaceus; family; lymphocystis disease; Vibrio anguillarum; breeding survival rate;
body weight
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