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Fractal properties of body weight of turbot selective breeding families
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ABSTRACT Fractal theory of nonlinear theory is an ideal method for studying the genetic
structure and trait genetic variation of animal population. For animal breeding, it is very impor-
tant to clarify genetic structure of the selected quantitative traits. In this study, the body weight
of 18-month-old turbot in four selective breeding families during 2007-2010 was analyzed using
fractal theory. The information dimension and correlation dimension were obtained. The results
revealed that the information dimension of 18-month-old turbot body weight ranged in 0. 942 2-
0. 958 6 from 2007 to 2010, which showed that all the four populations had high dimension,

high variation, and high breeding potential. The correlation dimensions were higher than 0. 73
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except for that of 2008, which showed that the correlations of the traits in the four populations
were all relatively high; the information and correlation dimensions have illuminated the fractal
properties of the traits in the four breeding populations from different points of view, which can
provide a theoretic basis for determining appropriate selection proportion during selective breed-
ing of turbot.
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Table 1 Mean body weight of the four turbot selective breeding families in different year

AEBE Year {34 {8 Body weight (g) AR EBCV. (YD) i JE Y5 [ Scale size (g)
2007 837.99 £ 185. 282 22.11 539 ~ 1 343
2008 764,24 + 126, 94° 16. 60 363 ~ 957
2009 1 005. 64 + 195. 88¢ 19. 47 603 ~ 1 441
2010 910. 76 = 153. 544 16. 85 125 ~ 405

T SR BUE EARRIR 2 8 LLARAE R IR 1) 7 B M TR] 275 28 5 A8 .35 (P > 0. 05) 5[] 91 B R[] 7R 28 57 .35 (P <C 0. 05)
Note: Data within the same column with same superscripts are not significantly different (P > 0. 05) ;different superscripts mean significant

difference (P < 0. 05)
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Fig. 1 I (¢)- In (e)distribution function of body weight of turbot families from 2007 to 2010
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Table 2 The information dimension of body weight of 18-month-old turbot

[EPSE ¢ AH R R B T b BE X 3 M KF
AEJE Year
Information dimension Correlation coefficient No-scale interval Significant level
2007 0.958 6 —0.999 45 3.69 ~ 5.99* P <0.01
2008 0.948 0 —0.999 85 3.39 ~ 5.69" P <0.01
2009 0.942 2 —0.999 7 3.73 ~6.03" P <0.01
2010 0.946 3 —0.999 7 2.74 ~ 4.94* P <0.01

" AT A3 B A A R AR R TR B DX 1] 2 A I R

Note: * denotes that the no-scale interval of information dimension is distributed in the whole range of the scale size
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Fig. 2 lge-1gC., distribution function of body weight of turbot families from 2007 to 2010
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Table 3 The correlation dimension of body weight of 18-month-old turbot

. KHR AR AH 2R FR B 3 PR W R
AEFE Year

Correlation dimension Correlation coefficient Significant level Scale size(g)
1.350 2 0.995 64 P <0.01 0.61 ~ 1.64

2007
0.747 8 0.998 198 P <0.01 2.03 ~ 2.37
0.777 8 0.995 741 P <0.01 1.53 ~ 2.06

2008
0.428 4 0.987 522 P <0.01 2.09 ~ 2.27
0.733 6 0.995 138 P <0.01 0.78 ~1.71

2009
0.606 1 0.991 363 P <0.01 1.75 ~ 1.98
0.8359 0.999 65 P <0.01 1.18 ~ 1. 65

2010
0.709 4 0.996 995 P <0.01 1.70 ~ 1. 90
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B 3 TE 4R EAE R 3 T8 RIS I A% 0 N2 S WF 98 ) b 25 ) 43 A R AE 19 A ) TR (Kunin 1998 ;Cannas et al.

2006) , 7 A A5 2B 5T v vy 4 o 33 (Halley e al.  2004;Ma et al.  2003) , 7 BEUR 85 2% L 42T (9 4
F R R AR5 3 (Paetkau et al.  1999; Wingen et al. 2007),Vlad £(2007) RGBT 4y 1y 15 4& 4544
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