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. (2008) Logistic 1.3.2
Gompertz Bertallanffy 3 Logistic
: Gompertz Bertallanffy ( 1 Excel
(2011) Logistic Gompertz Bertallanffy 2003 SPSS17.0 ,
. SPSS 17.0 Pearson
Logistic ,
Gompertz  Bertallanffy , 3
(Richards, 1959; Mercer et al, 1978; Pauly, 1981; ,
Carlander, 1987; Darmani et al, 2003), ,
(R , R?
, 1,
' 2
1 2.1
11 Pearson
( 2 2 , 2
, 2.5 :
666.7>1.5m?, 2000 01 <15 <2 <25
: 3% , <3 <35 , ,
, 1 15
2 2.5 3 3.5 80 ,
( 2 , :
1.2 25 <3
<35 <15 <2 <1 (
, : )
0.01cm; , 0.1g 2.2
1.3 Pearson
1.3.1 Pearson SPSS17.0 3 3 ,
Pearson , Pearson (P<0.01)
Pearson ,
, 1 25
, , 0.961 0.960; 1.5 2
3 3.5
, , 0.980 0.968 0.978 0.954 1—35
( = / ) :
F1 =MERIYEKIKER
Tab.1 Three kinds of growth curve models
(W) (A) (My)
Gompertz W, = Ag DXtk Ale (InB)/k kw
Logistic W, = A/(1 + Be™) A2 (InB)/k kwi/2
Bertallanffy W,=A(1l Be™)® 8A/27 (In3B)/k 3kwW/2
W ot A ;B ik ;W L A ; Mg
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F2 FTMEERERE G 2 (n=80)
Tab.2 The apparent statistics of various traits (n=80)
X1 X2 X3 X4 Xs Xe X7 Xg Xq X10
1 8.2739 12.4710 6.8220 2.2191 1.6494 2.7304 2.6125 0.8930 1.0352 1.2731
1.3322 6.3482 1.0856 0.3729 0.3794 0.4826 0.5210 0.1962 0.1780 0.2333
(%) 16.10 50.90 15.91 16.80 23.00 17.68 19.94 21.97 17.19 18.33
15 11.2586  33.3820 9.0500 2.8144 2.5997 5.3030 3.8444 0.9856 1.3619 1.8765
1.4438 13.0581 1.2233 0.3866 0.3497 0.7227 0.5938 0.1922 0.1976 0.2846
(%) 12.82 39.12 13.52 13.74 13.45 13.63 15.45 19.50 14.51 15.17
2 13.5400 56.1525  11.2918 3.6780 2.9762 6.4665 4.4464 1.3967 1.7583 2.1189
1.7787 23.0052 1.4193 0.4585 0.3848 0.8952 0.6855 0.2022 0.2583 0.3565
(%) 13.14 40.97 12.57 12.47 12.93 13.84 15.42 14.48 14.69 16.82
2.5 16.7256  112.4634 13.8330 4.4585 3.5579 8.1107 5.9474 1.7135 2.2315 2.9699
1.2383 27.5009 0.9776 0.3651 0.3163 0.6659 0.6170 0.1736 0.2034 0.3148
(%) 7.40 24.45 7.07 8.19 8.89 8.21 10.37 10.13 9.11 10.60
3 17.6468 131.8415 14.5729 4.7050 3.8820 8.6321 6.2390 1.7570 2.3394 3.1704
1.4412 34.0611 1.1234 0.3688 0.3432 0.7779 0.6066 0.2016 0.2136 0.3465
(%) 8.17 25.83 7.71 7.84 8.84 9.01 9.72 11.47 9.13 10.93
3.5 18.7624 152.5000 15.4560 4.9332 3.9469 9.2177 6.3940 1.8439 2.4100 3.2489
1.7392 47.2923 1.5005 0.5239 0.4213 1.0634 0.8716 0.4943 0.2735 0.4185
(%) 9.27 31.01 9.71 10.62 10.67 11.54 13.63 26.81 11.35 12.88
*3 RFFTIEEFRERAKSERKENRIHEX
Tab.3 The correlation analysis between morphological traits of Nile tilapia at different age
Xz X1 X3 Xa Xs Xe X7 Xg Xo X10
1 1.000
0.958** 1.000
0.960**  0.983** 1.000
0.899**  0.931**  0.940** 1.000
0.873**  0.901**  0.915**  0.956** 1.000
0.928**  0.961**  0.945**  0.891**  (0.852** 1.000
0.961**  0.972**  0.970**  0.910**  0.884**  0.950** 1.000
0.624**  0.625**  0.655**  0.624**  0.603**  0.696**  0.627** 1.000
0.908**  0.937**  0.937**  0.892**  0.859**  0.889**  0.938**  0.574** 1.000
0.929**  0.942**  0.941**  0.904**  0.886**  0.880**  0.920**  0.612**  0.890** 1.000
1.5 1.000
0.980** 1.000
0.959**  0.977** 1.000
0.889**  0.897**  0.900** 1.000
0.797**  0.803**  0.748**  0.790** 1.000
0.940**  0.947**  0.919**  0.803**  0.832** 1.000
0.966**  0.969**  0.954**  0.861**  0.755**  0.907** 1.000
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Xz X3 Xs Xa Xs Xs X7 Xs Xo X1o

0.672**  0.694**  0.758**  0.662**  0.315**  0.572**  0.723**  1.000

0.956**  0.960**  0.953**  0.871**  0.727**  0.905**  0.963**  0.735**  1.000

0.936**  0.948**  0.920**  0.868**  0.783**  0.906**  0.912**  0.616**  0.901**  1.000
2 1.000

0.968** 1.000

0.949** 0.983** 1.000

0.935**  0.961**  0.966**  1.000

0.928**  0.948**  0.947**  0.929**  1.000

0.953**  0.980**  0.981**  0.955**  0.947**  1.000

0.957**  0.974**  0.967**  0.956**  0.951**  0.968**  1.000

0.677** 0.688** 0.695** 0.672** 0.624** 0.686** 0.667** 1.000

0.940** 0.960** 0.962** 0.954** 0.951** 0.957** 0.958** 0.702** 1.000

0.950**  0.958**  0.951**  0.924**  0.951**  0.951**  0.951**  0.663**  0.937**  1.000
2.5 1.000

0.956**  1.000

0.952**  0.984**  1.000

0.892** 0.888** 0.876** 1.000

0.859** 0.825** 0.815** 0.848** 1.000

0.954**  0.964**  0.958**  0.862**  0.829**  1.000

0.960**  0.935**  0.916**  0.899**  0.849**  0.930**  1.000

0.703**  0.683**  0.679**  0.640**  0.572** 0.678**  0.679**  1.000

0.929**  0.915**  0.906**  0.842**  0.836**  0.920**  0.905**  0.716** 1.000

0.932** 0.884** 0.887** 0.833** 0.851** 0.901** 0.922** 0.639** 0.888** 1.000
3 1.000

0.978**  1.000

0.963**  0.984**  1.000

0.901**  0.913**  0.901**  1.000

0.871**  0.863**  0.860**  0.838** 1.000

0.947** 0.954** 0.946** 0.849** 0.788** 1.000

0.933** 0.915** 0.883** 0.858** 0.875** 0.871** 1.000

0.639**  0.650**  0.656**  0.594**  0.629**  0.604**  0.615**  1.000

0.911** 0.904**  0.889**  0.839**  0.812**  0.867**  0.883**  0.626** 1.000

0.934**  0.914**  0.898**  0.848**  0.807**  0.895**  0.893**  0.590**  0.866**  1.000
35 1.000

0.954**  1.000

0.848**  0.877**  1.000

0.799**  0.799**  0.714**  1.000

0.898**  0.895%*  0.769**  0.794**  1.000

0.844**  0.851**  0.784**  0.679**  0.772**  1.000

0.891**  0.834**  0.756**  0.734**  0.801**  0.744**  1.000

0.333**  0.336**  0.326**  0.318**  0.307**  0.355**  0.291**  1.000

0.931**  0.914**  0.805**  0.742**  0.861**  0.764**  0.845**  0.317** 1.000

0.917**  0.872**  0.769**  0.713**  0.818**  0.767**  0.873**  0.318**  0.877**  1.000

- kk

0.01

(
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: 0.624 0.672 0.677 0.703 85.729g Gompertz  Bertallanffy
0.639 0.333 2.039 1.957 ,
(P<0.01), , 69.420g 69.390q, 75.807g
( : Pearson , 71.569¢g
) 5 :
2.3
Gompertz Logistic Bertallanffy , Gompertz Bertallanffy
(R?) 4 , , Logistic
5 ,
4 , 3
, 0.987 0.991 t , Gompertz
0.983 , Logistic Logistic Bertallanffy
(R2=0.991) Logistic 0.881 0.013 0.894,
0.725 80.421g, Logistic (P<0.05)
x4 RFFTEEIMERMEASHMAEITE
Tab.4 Three growth curve estimation parameter of Nile tilapia
A B k R? (w) (A) (Mg)
Gompertz 188.683 9.264 1.092 0.987 69.420 2.039 75.807
Logistic 160.841 4.689 2.132 0.991 80.421 0.725 85.729
Bertallanffy 217.317 1.421 0.741 0.983 64.390 1.957 71.569
*5 RFFEBAREXRMNSESMHITEMLLE
Tab.5 The weight comparison between actual value and estimated value of Nile tilapia
1 15 2 25 3 35
12.471 33.382 56.153 112.463 131.842 152.500
Gompertz 8.428 31.170 66.491 103.138 132.964 154.064
Logistic* 103.368 134.934 150.883 157.271 159.564 160.360
Bertallanffy 7.323 32.721 67.431 101.943 131.585 155.277
D 005 () (P<0.05, ) (9)
3 :
3.1 ’
' 3.2
) ( , 2003)
J ' ( , 2000)
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3
, 0.983 , Logistic
, (2011)
3 , Gompertz
Bertallanffy ,
Logistic
, , Logistic
, Logistic
(
, 2000) Logistic
0.725 , Gompertz
Bertallanffy Gompertz
Bertallanffy , Gompertz (2.039
) Bertallanffy (2.957 )
Gompertz  Bertallanffy
2
(
, 2009) ,
, Gompertz

Bertallanffy

, , , 2008.
. , 40(6): 55—56
, , 2003. SPSS for Windows
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, , , 2011.
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, 33(4): 597—603
, ) , 2008.
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STUDY ON CORRELATION ANALYSIS AND GROWTH MODEL IN NILE TILAPIA
OREOCHROMIS NILOTICUS

XIAO Jun*?  LING Zheng-Bao™?, ~TANG Zhan-Yang®, LUO Yong-Ju?,
GUO Zhong-Bao?, GUO En-Yan?, YAN Xin?>, ZHANG Ming', GAN Xi?

(1. Guangxi University, Animal Reproduction Institute, State Key Laboratory for Conservation and Utilization of Subtropical
Agro-bioresources, Nanning, 530004; 2. Guangxi Fisheries Research Institute, Guangxi Key Laboratory of
Aquatic Genetic Breeding and Healthy Aquaculture, Nanning, 530021)

Abstract In order to study the regular pattern of growth and development in Nile tilapia Oreochromis niloticus, we
used the Pearson correlation analysis and three nonlinear models which were Logistic, Gompertz and Bertallanffy to
structure the growth model of Nile tilapia. The result showed that the correlation coefficient of Nile tilapia between every
morphological traits and body weight had reached a significant level (P<0.01), total length, body length and body height
had a high correlation with body weight, but the correlation with caudal peduncle length was not obvious. This study
structured three growth models of Nile tilapia which were Logistic, Gompertz and Bertallanffy, respectively. The result
showed that this three models could simulate the growth curve well, the goodness of fit (R using the three models were
higher than 0.983, and the Logistic model (R?=0.991) is highest. Therefore, it is feasible that using these three models to
simulate the growth curve of Nile tilapia. This result could increase efficiency of Nile tilapia selective breeding.

Key words Nile tilapia Oreochromis niloticus, Growth model, Correlation analysis



