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Tab.1 Loading Values and Variance Contribution Ratio
of the First Three Principal Com ponents for T en
AL— AW— BL—  ; CL— ‘
CW— . FL— W — Morphometric Characters of Exopalaemon
RL — modestus in Five Populations
1 PC1 PC2 PC3
Fig.1 Sketch of Measuration Part of Morphometric / (AL/BL) X1 -0.163 -0.173  0.822"
Attributes for E Jestus / (AW/BL) X 0.923" - 0.131 0.152
ttributes for B.modestus / (CL/BL) X3  0.277 -0.473  0.159
/ (CW/BL) X4 0.713* 0.609  0.141
1.3 / (FL/BL) Xs 0. 048 0.082  0.762"
/ (RL/BL) X 0.543 - 0.040 - 0.201
’ / (FW/BL) X7 0. 564 0.346  0.262
8 , / (CW/CL) X5  0.478  0.808° 0.041
/ (AW/AL) Xog 0.898° — 0.019 - 0.295
10 : / ( AL/ BL) / (AW/CW) Xyo 0.079 - 0.857" 0.007
/ (AW/BL) / (CL/BL) 31.216% 21.577% 15.239%
/. (CW/BL) / . (FL/BL) 0.7
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Fig.2 Scatter Diagram for P C1 and P C2 of Exopalaemonmodestus in Five Populations
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Fig.3 Scatter Diagram for P C1 and P C3 of Exopalaemonmodestus in Five Populations
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Tab.2 Mean Values of Morphometric Characters and Coefficient of Difference of

Exopalaemon modestus in Five Geographical Populations

/ (AL/BL) X, 0.72610.019 0.728%0.046 0.74910.014 0.755£0.033 0.727£0.031 0.013~ 0.558
/ (AW/BL) X, 0.16510.010 0.157£0.000 0.153%0.016 0.145%0.012 0.167£0.01 0100~ 1. 000
/ (CL/BL) X3 0.28710.018 0.277£0.012 0.28610.016 0.276£0.021 0.281£0.016 0.003~ 0.367
/ (CW/BL) X, 0.182%0.011 0.173£0.01 0.16410.017 0.152£0.014 0.186E0.011 0.065~ 0. 800
/ (FL/BL) Xs 0.2221+0.012 0.22210.016 0.21910.024 0.243£0.028 0.226£0.016 0.005~ 0.525
/ (RL/BL) Xs 0.371£0.026 0.348%0.03%4 0.389%0.033 0.242%0.029 0.37£0.021 0.021~ 0.758
/ (FW/BL) X 0.081£0.007 0.078%0.006 0.073%0.01 0.063£0.008 0.083%0.007 0.071~ 0.588
/ (CW/CL) Xg 0.63810.058 0.626%0.04 0.573%0.065 0.572£0.071 0.663%0.031 0. 118~ 0.900
/ (AW/AL) Xo 0.227%£0.015 0.216%0.015 0.204%0.019 0.200£0.017 0.23%0.010 0.083~ 1. 111
/ (AW/CW) X 10 0.905%0.063 0.911£0.058 0.938+0.089 0.956£0.097 0.897£0.051 0.070~ 0.399
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Fig. 4 Clustering Analysis in Five Different
Populations of Ex opalaemon modestus »
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Tab.3 Predicted Classification and A ccucary of Discriminant Function for Observed Specimens of Exop alaemon modestus

(ind.) (%)

60 76.7 46 4 8
73 78. 1 9 57 5
73 82.2 4 7 60 2
60 96.7 0 0 2 58 0
60 78.3 7 5 1 0 47
326 66 73 67 58 62
" 5 ’ [26]
: 98 92% 86. 36% :
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STUDY ON MORPHOLOGICAL VARIATION AND DISCRIMINATION OF
WHITE SHRIMP(EXOPALAEMON MODESTUS HELLER) AMONG
POPULATIONS OF FIVE LARGE LAKES IN CHINA

ZHANG Minying, XU Dong-po, LIU Kai, DUAN Jir-rong, SHI Wet+gang
(Ministry of Agriculture Key Field Station of Observation and Research for Fishery Resources and Environment of the Lower Reaches of
Yangtze River; Key Laboratory of Ecological Environment and Resources of Inland Fisheries; Freshwater Fisheries

Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: White shrimps (Exop alaemon modestus Heller) were collected from T athu Lake, Poyang Lake,
Chaohu Lake, Hongze Lake and Dongting Lake in China. Eight morphological traits of 326 shrimps were
measured and ten morphological proportional parameters were formed after adjusting. M orphological varia
tion among populations was calculated using three kinds of multivariate analysis techniques. T he variance
contribution ratios of the first three principal component were 31 216%, 21. 577% and 15 239% , respee-
tively, and the cumulate variance contribution ratio was 68 032% . T he results of principal component anat
ysis showed that morphological variation among five populations lied mostly on three ratios of ventral
width to body length, ventral width to ventral length and head- cuirass width to body length. Cluster analy-
sis showed that the populations from T aihu Lake and Poyang Lake formed a common cluster firstly, then
Chaohu Lake, Hongze Lake and Dongting Lake joined to the cluster in turn, which revealed the least varia
tions between Taihu Lake and Poyang Lake and the most variations between Taihu Lake and Dongting
Lake. Discriminant functions were established for five populations. The discriminant accuracy was from
66 7% to 96 7% and the synthetic identification discriminant analysis accuracy was 80 7%. Coefficients of
difference were calculated. According to Mayr’ s 75% rule, the differences among different populations of
Exopalaemon modestus are still within the population level and do not reach the subspecies level. M orpho-
logical differences between different populations appear to result from both genetic differences and environ

mental factors.

Key words: Exopalaemonmodestus Heller; geographical population; morphological variation; discriminant

analysis



