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Tab.1 The parameter of phenotypic characters of Nile tilapia at different ages
Xi Xz X3 Xa Xs X6 X7 Xs
2 27.33 9.05 2.83 5.09 3.43 0.99 1.19 1.54
5.94 0.56 0.20 0.36 0.30 0.09 0.10 0.13
3 117.32 14.27 4.50 8.63 5.56 1.73 2.01 2.63
19.02 0.70 0.24 0.48 0.34 0.23 0.12 0.22
4 288.99 18.59 5.76 8.44 7.92 2.31 2.82 3.98
43.78 0.90 0.39 0.44 0.51 0.22 0.17 0.26
5 493.43 22.02 6.80 9.58 9.67 2.98 3.37 4.66

63.22 0.82 0.38 0.45 0.54 0.19 0.18 0.31
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Tab.2 The phenotypic correlation among traits of Nile tilapia at different ages
Xi Xz X3 X4 Xs X X7 Xs
2 X, 1.000
X, 0.950** 1.000
X3 0.772%* 0.789** 1.000
X4 0.857** 0.861** 0.707** 1.000
Xs 0.841** 0.800** 0.722%* 0.758** 1.000
Xs 0.630** 0.663** 0.544%* 0.666** 0.482%* 1.000
X7 0.686** 0.658%* 0.555%* 0.663** 0.830** 0.453%* 1.000
Xs 0.741** 0.694** 0.616%* 0.715** 0.758** 0.473%* 0.718%* 1.000
3 X 1.000
Xz 0.930** 1.000
X3 0.667** 0.697** 1.000
X4 0.851** 0.854%* 0.571%* 1.000
Xs 0.929** 0.826%* 0.624%* 0.742%* 1.000
X 0.475** 0.517%* 0.192 0.493** 0.376** 1.000
X7 0.770** 0.680** 0.578** 0.587** 0.789** 0.384** 1.000
Xs 0.729** 0.609** 0.490** 0.521** 0.690** 0.320** 0.623** 1.000
4 X 1.000
X, 0.895%* 1.000
X3 0.772%* 0.800%* 1.000
X4 0.688** 0.686** 0.539%* 1.000
Xs 0.945%** 0.843** 0.795%* 0.595%** 1.000
Xs 0.523** 0.597** 0.477** 0.332%* 0.427** 1.000
X7 0.877** 0.760** 0.738** 0.614** 0.871** 0.457** 1.000
Xs 0.865%* 0.703%* 0.631%* 0.586** 0.838** 0.364** 0.759%* 1.000
5 X, 1.000
X, 0.829** 1.000
X3 0.621** 0.775%* 1.000
X4 0.609** 0.594** 0.286** 1.000
Xs 0.914** 0.734** 0.658** 0.423** 1.000
Xs 0.526** 0.509%* 0.367** 0.253* 0.477** 1.000
X7 0.806** 0.670%* 0.624%* 0.422%* 0.798** 0.439%* 1.000
Xs 0.781** 0.521%* 0.275%* 0.539** 0.665%* 0.395%* 0.549%* 1.000
s (P<0.01)
, , 0.630
0.475 0.523 0.526 8
2.2 3 3 ,2
5.945,
: 74.310%,
) k )
, s 85% s ,
> , 3
, 88.867%,

) 3—5
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Tab.3 Eigenvalue and cumulative contribution rate of phenotypic characters of Nile tilapia at different ages

(%)
2 3 4 5 2 3 4 5
5.945 5.506 5.849 5.135 74.310 68.825 73.115 64.194
2 0.713 0.859 0.765 0.917 83.228 79.562 82.681 75.652
3 0.451 0.574 0.521 0.711 88.867 86.732 89.198 84.545
4 0.300 0.398 0.372 0.597 92.611 91.705 93.843 92.012
5 0.274 0.367 0.219 0.302 96.030 96.287 96.574 95.792
6 0.162 0.166 0.170 0.172 98.059 98.357 98.697 97.936
7 0.112 0.104 0.072 0.129 99.458 99.655 99.601 99.554
8 0.043 0.028 0.032 0.036 100.000 100.000 100.000 100.000
4 )
, 2 5
: ( 3 2—5
s > >
5 >
5 5 ,2—4 R 5
, ; 2—4 ;
R ; 4 , 5
> s
, , 2.3
> >
;5 ;
, , Xi Xo X5 Xy
: , Xs Xo Xo X
>
x4 TEIAREFFTEENENERSFIERE
Tab.4 The principal component eigenvector of Nile tilapia at different ages
Xi Xa X; Xa Xs X6 X7 Xs
1 0.947 0.937 0.831 0.908 0.905 0.702 0.808 0.831
2 0.060 0.148 0.121 0.131 -0.282 0.575 —-0.409 —-0.281
3 -0.128 —0.146 —0.408 0.022 -0.036 0.382 0.285 0.134
1 0.975 0.936 0.737 0.861 0.922 0.537 0.827 0.757
2 -0.018 0.065 -0.372 0.155 -0.123 0.799 -0.118 -0.159
3 -0.004 -0.204 —-0.358 -0.275 0.088 0.054 0.243 0.508
1 0.974 0.926 0.850 0.737 0.942 0.586 0.902 0.856
2 —-0.068 0.126 0.065 -0.164 —-0.150 0.787 —-0.101 -0.249
3 —-0.047 0.077 -0.152 0.649 —-0.193 0.040 -0.117 -0.128
1 0.967 0.891 0.732 0.641 0.907 0.603 0.847 0.745
2 0.101 -0.142 —-0.544 0.544 —-0.089 —-0.149 -0.141 0.495

3 —-0.001 —-0.160 -0.272 —-0.269 0.005 0.717 -0.044 0.155
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Tab.5 Principal component of traits of Nile tilapia at different ages

2
3
4
5
2 :-238.073-0.995X, + 27.276X, + 1.570X; +
11.270X, + 27.495X5-3.777X, + 38.363X; + 36.285Xs
3 1 -518.338-1.377X, + 34.896X, + 5.28X; +
25.075X, + 34.411X5—0.565X + 64.875X, + 51.506Xs
4 —695.496-1.566X, + 55.807X,—6.673Xs—
2.892X, + 35.704Xs—4.043Xs + 94.721X, + 81.738Xs
5 —741.192-1.399%, + 59.656X,—9.646X;—
5.991X, + 31.262Xs + 1.997Xs + 97.129X; + 73.514Xs
8
4 , 4
6 99.25%,
2—4
100% ,
99.25% , 2—4
100%

F 6 FR R BT MBI 9 L R AR
Tab.6  Predicted classification of discriminant functions for
observed specimens and their percentages of accuracy

%) 2 3 4 5

(o)
2 100 100 100 0 0 0
3 100 100 0 100 0 0 99.25
4 100 100 0 0 100 0
5 100 97 0 0 3 97
3
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PRINCIPAL COMPONENT AND DISCRIMINANT ANALYSES OF TRAITS OF NILE
TILAPIA (OREOCHROMIS NILOTICUS) AT DIFFERENT AGES

TANG Zhan-Yang, XIAO Jun, LILi-Ping, ZHU Jia-Jie, LUO Yong-Ju, HUANG Yin, GAN Xi
(Guangxi Institute of Fisheries, Guangxi Key Laboratory of Aquatic Genetic Breeding and Healthy Aquaculture, Nanning, 530021)

Abstract In order to research the growth of morphological traits of Nile tilapia (Oreochromis niloticus) and judge the
age matching with the size of Nile tilapia missing the best growing season, data were collected from 100 Nile tilapia at
different ages individually. The body length, head length, trunk length, body depth, caudal peduncle length, caudal pedun-
cle depth, body width and body weight were measured. The physical characteristics were analyzed by principal component
and discriminant analysis. The results showed that the characteristics parameter of traits of Nile tilapia at different ages had
notable correlation (P<0.05), especially the relationship between body weight and body length and body depth. The prin-
cipal components of Nile tilapia at different ages were different. The first principal component is body weight factor at
2—>5 months. The second principal component was caudal peduncle factor at 2—4 months, but that was trunk factor at
5-month-old. The third principal component was head factor at 2-month-old, was trunk factor at 3—4 months, was caudal
peduncle factor at 5-month-old. The month age closely related to the size of Nile tilapia which had missed the best growing
period was deduced by established discriminant functions, the overall discriminant accuracy was 99.25%, which was 100%
2—4 months.

Key words Nile tilapia (Oreochromis niloticus), Principal component analysis, Discriminant analysis



