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Morphological variations and discriminant analysis of
five freshwater unionid species ( Bivalvia: Unionidae)

WEI Katjian, XIONG Bang-xi, ZHAO Xiae hong,

LONG Liang-qi, WANG Ming-xue, WANG We+min, ZHAO Zhen- shan
( The Key Laboratory of Biology in Freshwdaer Aquaculture and Enhancement certy icatal
by the Ministry of Agriculture, Huahong Agricdtural University, Wuhan 430070, China)

Abstract Based on 6 morphological characters of Cristaria plicata, Hyrigsis cunimgii, Anodonia woodiana
padfica, A. woodiana eloptica and A. globosula in Unionidae, multivariate morphometrics were used to
mvestigate their morphological variations among 5 species and 6 region populations. In the result of principal
component analysis, two principal components (PC) were constructed by factor loadings, in which the first
principal component ( PC1) was affected by 4 characters and the PC2 was affected by 1 character, and the
contributory ratio of two PC was 54. 17% and 34. 08% respectively. The results of principal component analysis
and cluster analysis revealed that the morphological character of C. plicata and H. cunimgii was similar and the
morphological character was similar between A. woodiana elptica and A. glbosula. ANOVA and ¢ test
indicated that different region populations of C. plicata and H. cunimgi showed some morphological variations

respectively. The discriminant functions of five unionid species were established, and the discriminant accuracy
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was 100% for H. ammgi and A. woddiana pacfica, RB. 92%, 86.36% , 96. 8% for C. plicata, A.
woodiana elloptica and A. globosula in tun, so the average discriminant accuracy was 97. 83%.
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Tab. 1 The number and size of five freshwater unionid specimens observed
('mm) (mm)
(ind) shell length shell height
species locality of collection code number
range mean range mean
Hyrigpsis aunimgii Poyang Lake HCp 32 155~ 214 183.3 8~ 153 97.2
Zhangdu Lake HCz 19 153~ 192 177.4 76~ 9  44.3
Cristaria pliaata Poyang Lake CPp 32 83~ 241 177.7 39~ 130 93.7
Liangzi Lake CPl 12 110~ 262 185.2 600~ 135  97.7
Zhangdu Lake CPz 32 140~ 224 189.2 2~ 113 97.0
W edeast Lake CPw 17 157~ 275 25.1 8~ 158 123.2
Anodont a gl obosula Poyang Lake AGp 32 38~ 58 47.8 25~ 39  30.8
A. woodiana pacffica W egeast Lake AWPw 32 92~ 200 166 B~ 146 120.1
A. wodliana dlptica Hong an County A WEh 22 62~ 142 108.4 38~ 91 68. 4
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Tab.2 Loadings of two principal components
for six characters of five unionids and

their contributive proportion

characters PC1 PC2
SW/ SL 0.67124 0 60249
SH / SL 0.92815%* 0 10792
OA/SL 0.79583%* 0 51072
OB/ SL - 0.82915* - 0 46151
04’ /SL 0.22159 0 94278*
OB / SL - 0.75391* - 055459
0.54173 0. 34081

contributive proportion

> 0. 70000 marked loadings> 0.70000

M’ /8L , ,

; PC2 ,
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Tab.3 Mean values of six morphometric characters for five freshwater unionid specdies
mean values
characters C. pliaata H. cunimgii A. wodliana padfica  A. woodiana dlptica A. globosula
SW/ SL 0283910 0188 0. 2422%0. 0139 0.3829+0 0325 0. 4592 10. 0887 0. 5103+0. 0208
SH / SL 0 52600 0260 0. 5207£0. 4% 0.7256 10 0316 0. 6267 10. 0342 0. 64400.0310
OA/SL 0 323410 0293 0. 2700+0. 279 0.4321 10 0303 0. 4425 0. 0639 0. 208+0.0323
OB/ SL 0 82950 0305 0. 819%0. 241 0.7063 0 0204 0. 7252 %0. 0542 0. 7352%0.0213
A’ /SL 0 1902%0 0189 0. 1214%0. 0102 0.1823+0 0148 0. 204510. 0157 0. 2223%0.0143
OB /SL 0 5429%0 0341 0. 6771%0. 0316 0.3488+0 047 0.3%730. 211 0. 3487£0.0245
© CPw a Pl A CPp C. plicata, W Lake
q X CPz O HCp AHCz .
3 + AWPw = AWER X AGp C. plicata, Poyang Leke
2 F C. plicata, Zhangdu Lake
1 a b - & C. plicata, Liangzi Lake
5 ol #_ + __:H. cunimgii, Poyang Lake
= {% — H. cunimgii, Zhangdu Lake
-1 b & + Aw. Paciﬁcq, Westeast Lake
o 11. ica )
b » A. w. elloptica, Hong’an County
I A. globosula, Poyang Lake
73 A l Je 3
-2 ~1 0 1 2 3
PCl 0.24 0.18 0.12 0.06 0.00
25 35
Fig.2 Scatter diagram for PCI and PC2 of Fig. 3 Clustering dendrogram of five unionid species
five unionid species
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5 Duncan

Tab.4 Duncan multiple comparison for five characters of different region populations of C. plicata

mean values and their multiple comparisons

character significance level . .
Poyang Lake Zhangdu Lake Liangzi Lake Weseast Lake
SW/ SL a= 0. 01 0.2914%+0. 202 a 0.274410.0134 ¢ 0.2796t0. 218 b 0.29081+0. 0182 ab
SH/SL a= 0. 01 0.5250%0. 25 b 0.5130%0.0177 ¢ 0. 533020. 0359 ab 0.5472£0.0181 a
OA/SL a= 0.05 0.3197+0. 0308 b 0.3161£0.0210 b 0. 3288 +0. 0282 ab 0.3402£0.0365 a
OB/ SL a= 0. 01 0. 8434%0. 0197 a 0.838910. 0300 a 0.80921+0. 276 b 0.8001 £0. 0229 b
OB /SL a= 0. 01 0.5654%0. 0349 a 0.543210.0389 a 0.4670%0. 0417 b 0.5537£0.0569 a
X+ SD 4

Notes mean values as X+ SD. Within four mean values of each character, there is no significant difference between those containing same letters,

and there is significant difference between those containing different letters

2.4

2.4.1

, ) 6 5 ,
X1 X2 X3 X4 X5 Xs SW/SL SH/SL OA/SL OB/SL OA’/SL OB’/SL 6

Yer= 452, 84léX1+ 113. 5633X 2+ 999. 2039X 3+ 1774. 4469X 4+ 156. 8847X s+ 110. 9799X 6— 1037. 64844
Yuc= 433. 633%X1+ 120. 5608X2+ 1015. 8583X 3+ 1808. 0751X 4— 146. 3714X s+ 203. 7884X 6— 1079. 94H6
Yawp= 541. 8438)(1;L 324. 4690X 2+ 966. 015X 3+ 1650. 7039X 4+ 44. 8835X5— 12. 6599X ¢~ 1017. 04352
Yawe= 613. 8788X 1+ 222 1526X 2+ 995. 8138X 3+ 1736. 7072X 4+ 141. 7424X s+ 6. 2310X 6— 1078. 67053
Yic= 688. 2496X:+ 243. 4923X o+ 941. 1865X 3+ 1751. 8351X 4+ 220. 0127X 5— 37. 1708X ¢— 1115. 89819

2.4.2

5 97.83%,
5
Tabh. 5 Predicted classification of discriminant functions for observed specdimens and their percentages o accuracy

100%

predicted classification

(ind) (%)
pecies number accuracy . o . )
C. plicwa H. awmnimgii A. w. pagfica A. w. diptica A. globosula
C. pliata B3 R. 92 92 1 0 0 0
H. cnimgii Sl 100. 00 0 51 0 0 0
A. w. pacffica 32 100. 00 0 0 2 0 0
A. w. elloptia 2 86. 36 0 0 1 19 2
A. gobosula 2 9. 88 0 0 0 1 31
total 230 97. 83 92 52 33 20 33
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