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Tab.1 Three types of nonlinear growth curve models and associated parameters
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Tab.2 Mean body weights of the five families and the control group at different months (g)
3 6 9 12 15 18 21 24 27
EJZ1><EQ2 2.09° 4721° 162.02° 311.07° 619.85° 1001.07° 1203.59° 1784.54° 1865.48°
FO4><NQ3 3.67° 49.49° 144.9% 348.12¢ 584.87" 926.22° 1176.76° 1506.56" 1782.13*
F32><EQ4 2.22° 40.93° 137.88° 288.49° 510.51° 860.38° 1100.82° 1393.26° 1607.90°
EJ2>=<FQ1 2.15% 32.69¢ 126.42¢ 259.1¢ 453.07° 762.22¢ 1035.22¢ 1308.22¢ 1541.23¢
F31<FQ4 2.55° 42.40° 155.35% 275.00" 512.92° 822.28°  1052.17%  1282.06° 1522.84°
1.59¢ 37.09¢ 111.64¢ 239.81° 418.26° 776.34° 897.00° 1057.13¢ 1175.84¢
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Tab.3 The parameter values and the goodness of fit of the three types of nonlinear curve models
(R%) () () (®
EJ1xEQ2 Logistic W=2156.69(1+112.61¢ "2 0.9906 1078.35 18.90 269.59
Gompertz W= 2788.11¢78-606xp(-0-120 0.9908 1022.67 18.55 118.58
von Bertalanffy W= 3584.70(1-1.28¢77)° 0.9898 1062.13 18.94 113.12
F34xNQ3 Logistic W= 2047.63(1+82.36¢ 2! 0.9960 1023.82 19.26 117.23
Gompertz W,=2768.16¢ 7300100 0.9993 1018.35 19.11 105.91
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Gompertz W=1376.09¢™"!>7exp(-0-160 0.9947 506.23 15.41 80.44
von Bertalanffy W= 1569.53(1-1.65¢ """} 0.9928 465.05 14.77 75.49
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Tab.4 Growth interval of body weight of the five families and the control group
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Fig.2 Growth curves of the five families and the control group
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Tab.5 Growth intervals of commercial fish (500—1000g) of the five families and the control group
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GROWTH PATTERNS OF SELECTIVELY BRED TURBOT SCOPHTHALMUS MAXIMUS

WANG Xin-An', MA Ai-Jun', HUANG Zhi-Hui', LIU Qing-Ming', GUO Li',
YANG Zhi?, QU Jiang-Bo’

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory for Sustainable Utilization of Marine
Fisheries Resources, Ministry of Agriculture; Qingdao Key Laboratory for Marine Fish Breeding and Biotechnology, Qingdao, 266071;
2. Yantai Tianyuan Aquatic Limited Corporation, Yantai, 264003)

Abstract The growth curves of five families and one control group of turbot (Scophthalmus maximus) were fitted us-
ing three types of nonlinear growth models (Logistic, Gompertz, von Bertalanffy). The results showed that the growth
curves can be fitted with all three models (R” > 0.98); however, the best model that fitted the growth curve of each family
as well as the control group was different. The Gompertz model resulted in the best fit for the families EQ1xEQ2,
F32xEQ4 and EG2xFQ1; the von Bertalanffy model fitted the growth curves of the families F§4xN@3 and FJ1xFQ4
well; while the Logistic model produced the best fit for the control group. When analyzing the fitting parameters of the best
models, we found that the parameters including instantaneous growth rate, growth acceleration rate, relative growth rate,
time to reach respective inflection point, body weight at the inflection point, maximum monthly weight gain, and
fast-growing period for each of these five families and the control group were all different. Furthermore, all five families
all showed higher instantaneous growth rates, delayed inflection points, higher body weights at the inflection point, earlier
onset of fast-growing period, longer fast-growing intervals than those of the control group. Finally, almost all relative
growth rates of these families were higher than that of the control group; however, growth acceleration rates had large
variations among these five families. Our results indicated that the growth patterns of these families and the control group
were different.

Key words Turbot Scophthalmus maximus, Family, Growth, Model



