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*2 ETIHSHRKS
! Tab.2 The morphological parameters and the code
1
/ A / Ag
1.1 . A / Az / Ag
(Litopenaeus vannamei) / Al / A
/ A, / A
/ As / A
65 64
/ As / Al3
68 64 ;
/ A7
70 68 ;
62 66 4 8 ) 1.33
1 , SPSS
F1 KWANFRIKIESKD
Tab.1 Code and source of the experimental animals (1998)
Pl = /
SIS 1 >=<100%
Kona Bay 2 P, = /
ol 3 >=<100%
Molokai 4 k K
- YAIYB
1.2 i=1 i=1
, A i , Bi 1
’ ! k
, 0.01g , ,
1.3 13
Excel , ,
SPSS11.5 ,
3 H L
2
1.3.1 Excel 2.1 4
Excel, , 211 4
3 1 SIS;2 KonaBay Molokai;3 Ol
1.3.2 3
, , 2.1.2
2 )
13 , , , 1 1
2 , Kona Bay Molokai
“ 7z . SIS ol

(Hierarchical Cluster Analysis) Q ,
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Tab.3 Female and male cluster membership 291 4
SIS Y =15.321A; + 5234163A, + 882.662A,
3 (Clusters) 3 (Clusters) + 1570.777As + 2701.993A¢ + 467.974A,, 1205.654
SIS 1 SIS 1 Kona Bay Y = 14.691A; + 5011.855A, +
Kona Bay 2 Kona Bay 2 1131.806A, + 1291.473A5 + 2986.801A5 + 496.630A,
Ol 3 Ol 3 1210.229
Molokai 2 Molokai 2 ol Y = 39.682A; + 5199.794A, + 905.826A,
o s 0 15 20 o5 +1301.112As + 2843.783A, + 487.166A,, 1242.640
BB T,Ifif ' ' ' ' ' ' Molokai Y = 17.758A, + 5082.943A, +
;‘:]‘zzy j T 1217.587A, + 1244.725As + 2919.052A¢ + 479.265A,,
S N 1219.856
o) 3 4 13 , F
L4 , (P<0.01),
Fig.1 Clustering analysis on four different populations of As A (P>0.01), SIS Kona
L. vannamei Bay ol Molokai P,
83.08% 61.76% 97.14% 79.03%,
2.2 P, 96.43% 68.85% 95.77% 62.03%,
, (Use stepwise 4 F : (P<0.01), :
method) : 13 ,
T4 ATHEENGEXEFMELRHI R 45 R
Tab.4 Discrimination results of four populations of7 female L. vannamei
(%)
SIS Kona Bay Ol Molokai Py P, (%)
SIS 65 54 5 0 6 83.08 96.43
Kona Bay 68 2 42 1 23 61.76 68.85
ol 70 0 1 68 1 97.14 95.77 80.25
Molokai 62 0 13 0 49 79.03 62.03
2.2.2 4 P, 96.15% 67.65% 97.06%
SIS Y =49.802A; 552.013A, + 6388.863A5 67.57%, 5 F ,
+ 801.379Ap + 272.475A;; 996.073 (P<0.01), ,
Kona Bay Y = 47.661A, 22.258A, + 2.3
5968.498A5 + 774.649A,, + 230.390A;; 952.553 2.3.1 6
Ol Y =81.594A; 346.714A, + 6189.831A5
+ 804.582A,, + 251.294A;; 1037.236 5 , 1
Molokai Y = b52.269A; 17.764A, + 23.594%, 2 19.534%, 3 15.748%,
6033.590A5 + 788.963A o + 245.875A;; 994.733 4 13.653%, 5 8.653%
4 13 F 81.182% 5
, (P<0.01), , 5
A, A; Ag Ay Ap (P>0.01), SIS 1 ,Ap A
Kona Bay Ol Molokai As 3
P, 78.13% 71.88% 97.06% 75.76%, 7
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Tab.5 Discriminant results of four populations of male L. vannamei
SIS Kona Bay ol Molokai Py P, (%)
SIS 64 50 9 0 5 78.13 96.15
Kona Bay 64 1 46 0 17 71.88 67.65 80.71
Ol 68 0 0 66 2 97.06 97.06
Molokai 66 1 13 2 50 75.76 67.57
Fz6 AMBENNEMNITHEERS DN PRHEFAGMEREERI M ETENTEHE
Tab.6 Component matrix and contribution of principal components to total variances in PCA analysis for four
populations of female L. vannamei
1 2 3 4 5

A; —-0.158 0.587 -0.032 0.295 -0.323

A, 0.034 0.036 0.399 0.399 0.403

A -0.221 0.247 0.710 0.423 -0.265

Ay -0.107 -0.764 0.118 0.528 —-0.085

As 0.897 0.093 0.158 0.227 -0.102

As -0.738 0.186 -0.181 0.382 0.208

A; 0.004 0.117 -0.487 0.763 —-0.099

Ag 0.521 0.428 0.175 0.413 0.012

Ay 0.163 —-0.090 0.274 0.133 0.797

Ao -0.917 0.029 0.252 0.008 -0.056

A 0.547 -0.728 0.235 0.091 -0.235

A, 0.177 -0.101 -0.922 0.257 0.130

Az 0.403 0.871 0.018 -0.164 0.078

(%) 23.594 19.534 15.748 13.653 8.653
RT AMBLNENTEEERS P PRHEFAGMEREERI M ETENTERE

Tab.7 Component matrix and contribution of principal components to total variances in PCA analysis for four
populations of male L. vannamei
1 2 3 4 5

Ay 0.342 0.565 0.013 —-0.057 -0.513

A, —-0.166 0.272 -0.060 0.346 0.305

A; 0.072 0.603 -0.108 0.510 —-0.104

Ay 0.216 —-0.153 0.330 0.843 —-0.159

As -0.827 0.391 0.042 0.067 -0.221

Ag 0.817 0.340 -0.071 0.096 0.067

A; 0.121 0.317 0.903 —0.228 0.058

Ag -0.169 0.750 —0.063 0.387 —-0.035

Ag —-0.316 0.204 0.111 0.280 0.699

Ao 0.835 0.003 -0.115 0.280 0.187

A —-0.606 —-0.404 0.302 0.522 -0.183

A, 0.112 0.254 0.912 —-0.282 0.068

Az —-0.325 0.724 —-0.328 —0.404 0.114

(%) 22.095 19.270 15.430 15.245 7.885
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MORPHOLOGICAL DIFFERENCES OF FOUR IMPORTED LITOPENAEUS
VANNAMEI GROUPS FROM THE UNITED STATES

SUN Cheng-Bo*, CHEN Guo-Liang®, TONG Han-Rong!, YE Ning*, DENG Chao, LI Ting*, WANG Ping*

(1. Fisheries College of Guangdong Ocean University, Zhanjiang, 524025; 2. Zhanjiang Haimao Aquatic Biological Technology
Co., Ltd, Zhanjiang, 524001)

Abstract Morphological differences among four shrimp groups of Litopenaeus vannamei imported from aquicultural
agencies of the United States were studied with 13 morphological parameters using three multivariation analysis methods
(cluster analysis, discriminant analysis, and component analysis). Cluster analysis indicated increasing divergence degrees
between SIS and Ol groups, and no obvious difference was found between the Kona Bay and the Molokai ones. Discrimi-
nant analysis revealed significant differences among groups (P<0.01) in identification rates ranging 62%—97% or 80.25%
in overall, and 68%—97% and 80.71%, for females and males of the groups, respectively. Principal component analysis on

the female ones distinguished out five principal components with the contribution of 23.59%, 19.53%, 15.75%, 13.65% and
8.65% respectively, cumulatively to 81.18%; and for the male ones, at 22.10%, 19.27%, 15.43%, 15.25% and 7.89% re-

spectively, and adding up to 79.93%. The results show that the Kona Bay and Molokai groups are in the same population,
while Ol and SIS groups has become independent ones due to long-term breeding.
Key words Litopenaeus vannamei, Cluster analysis, Discriminant analysis, Principal component analysis



