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Fig. 1 A scheme of mating process at inbred lines of
tilapia. TsR line was full-sib mated successively
generated four generations originated from F2,

respectively. [J : male; O : female; A : sex
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Inbreeding depression
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Fig. 2 Trends of inbreeding depression of body weight (BW), standard length (SL) and total length (TL) values among

inbreeding group at each of F1 to F6 generations.

Table 1 Comparison of average and standard deviation of body weight (BW), standard length (SL), and total length

(TL) values of three-month-old individuals of the F1 to F6 generations, p < 0.05

Control
2005 F1 2006 F2 2007 F3 2008 F4 2009 F5 2010 F6
BW 6.19+1.02° 6.05+1.08° 6.39+1.01° 6.06x1.35P 5.95+1.19¢ 6.17+1.05°
SL 77.00£13.40°  75.16+14.06° 78.89+12.94°  75.44+17.98° 72.91x15.56' 76.50+13.62¢
TL 84.44+14.01°  82.97+15.09° 87.18+13.81*  80.86x19.19° 80.63+£16.93¢  84.96+15.02"
Inbreeding
BW 6.12+0.87° 6.03+0.90° 5.56£0.65¢ 5.00+0.63¢ 4.55+0.65¢ 3.84£0.62
SL 76.50+9.81°  77.60+10.61*  71.99+8.75>  62.52+7.34°  53.63+6.69¢  50.68+5.35°
TL 84.42+10.11*  83.42+11.08°  80.54+9.46"  68.44+7.86°  64.43+8.88¢  63.04+9.00°
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Fig. 3 (A) Mortality at one-month-old, two-month-old and three-month-old of F1 to F6 generations, respectively.

(B) Comparison of accumulated mortality (from one-month-old to three-month-old) of control and inbreeding

groups. *Significantly different from the control (p < 0.05).

Table 2 Comparison of inbreeding depression at three months old among inbreeding groups for the F1 to F6

generations

Inbreeding depression (%)

eneration 2005 2006 2007 2008 2009 2010
8 F1 F2 F3 F4 F5 F6

BW -0.011 -0.004 0.117 -0.175 -0.235 0377

sBL -0.007 0.031 -0.096 -0.207 -0.359 -0.509

BL 0.000 0.005 -0.082 -0.181 -0.251 -0.348
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Fig. 4 Comparison of body weight (A), standard length (B) and total length (C) values for control ((J) and inbreeding

(W) groups. *Significantly different from the control (p < 0.05).
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Effects of Inbreeding on Growth and Mortality in Red Tilapia,
Oreochromis mossambicus x O. niloticus

Fu-Shen Tseng’, Jin-Lien Du, Li-Wei Hsieh, Zi-Wen Wang and Chin-I Chang

Aquaculture Division, Fisheries Research Institute

ABSTRACT

The objective of this study was to understand the effects of inbreeding depression in established lines of
Taiwanese red tilapia (Oreochromis mossambicus % O. niloticus), by comparing of body weight (BW), standard
length (SL), total length (TL) and accumulated mortality (AM) data for control and 6-generation full-sib
inbreeding groups using t-test analysis. In the control group, the average BW, SL, and TL values of
three-month-old fish of F3 were significantly larger than those of F1 and F2 (p<0.05). There were no significant
differences in AM values among F1 to F6 (p>0.05). In the inbreeding group, there were no significant
differences in the BW, SL, TL and AM values of three-month-old fish between F1 and F2 (p>0.05), but after F3,
the average BW, SL and TL decreased with later generations from F3 to F6 (p<0.05), and AM increased with
later generations (p<0.05). This suggests that the traits of BW, SL, TL and AM were significantly affected by
the level of inbreeding, especially for SL and AM. The mortality due to inbreeding depression occurred usually
at the ages of one month old and two months old.

Key words: red tilapia, inbreeding depression, full-sib mating, accumulated mortality
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