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Morphological variations and discriminant analysis of
different geographical populations of Tegillarca granosa

ZHANG Yongpu', LIN Zhi-huwa®, YING Xue-ping'
(1. Schod ¢ Lije and Environmental Sciences, Wenzhou Normal College, Werzhou 325027, China;
2. Zhgiang Mariculture Research Institute, Werzhou 325005, China)

Abstract: Based on nine morphological characters of populations of Tegillarca granosa from Guangxi, Zhejiang,
Shandong, of China and Lishui, Korea, multivariale morphometrics was used to investigate their morphological
variations among the four different geographical populations. ANOVA indicated that four populations showed
significant morphological variations respectively (P < 0.01). In the result of principal component analysis, two
principal components (PC) were constructed by factor loading, in which the first principal component ( PC1) was
affected by shell width, shell height and shell moisture weight, and the PC2 was affected by hinge tooth, and the
contributory ratios of two PC were 41. 02% and 20. 41%, respectively. The results of principal component analysis
and cluster analysis revealed that the morphological characters of Tegillraca granosa from Zhejiang population and
Shandong population were similar. The discriminant functions of four populations were established, and the
discriminant accuracy was 90. 80%, 80. 89%, 71.76% , and 97. 46% respectively, so the average discriminant
accuracy was 86. 23%.
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Fi.1 Morphological measurements of 7. granosa
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Tab.1 A descriptive statistics on morphological characteristics of T. granosa from different geographical populations
(n= 163) (n= 157) (n=85) (n= 118)
Guangxi Zhejiang Shandong Korea
(mm) 28.9710. 16 28.741+0.20 30. 6510. 47 28.6710.14
shell length (22.41~ 33.67) (23.71~ 39, 15) (18.27~ 38.9) (24.94~ 32.01)
(mm) 21.4910. 13 19.8510.15 20.5910. 35 20.0710.08
shell width (16.76~ 25.74) (17.25- 28 66) (11.12~ 20.07) (18. 13~ 22 36)
(mm) 23.44710. 15 2.18%0.15 23.2910. 36 2.502%0.10
shell height (17.77~ 8.72) (18.75~ 30.42) (13.53~ 30. &) (19.73~ 24.79)
(mm) 3.52%0.04 2.61%0.05 3.11%0.09 2.52%0. 04
umbo w idth (2.01~ 4.89 (1.26~ 4.3) (0.90~ 5.20) (1.17~ 3.70)
(mm) 14. 81 0. 10 12.45%0.15 15.16%0. 35 13.78%0.11
outer ligament length (11.35~ 17. %) (9. 52~ 20.69) (6.30~ 2. 55) (11. 20~ 16. 60)
(mm) 1.86%0.03 1.73%£0. @2 1.66%0.03 1.53%0.01
radial rb width (1.30~ 2 34 (1.25~ 2.39) (1.08~ 2.27) (1. 19~ 1. &)
(mm) 20.72%0. 11 19. 87£0.14 20. 96 %0. 31 19.9%0.11
dorsal brim length (17.51~ 24.05) (15. 86~ 26.32) (12.64~ 26.37) (17. 06~ 23.31)
18.7710. 06 19.51+0.07 20.2010. 2. 2+0.07
radial rib (17~ 2) (18~ 21) (18~ 2) (20~ 24)
36.3910. 25 36. 01 £0.25 35.4010. 37 46. 210.26
hinge tooth (30~ 45) (30~ 43) (27~ B3) (38~ 55
(g) 7.12%0. 14 5.63%0. 13 5.91%0,24 5.34%0.07
shell moigure w eight (3.2~ 12.79) (3.53~ 15.20) (1.23~ 11.55) (3.78% 9. 68)
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Fig.2 Scatter diagram for PC1 and PC2 of T. granosa Fig.3 Clustering dendrogram of T. granosa

from different geographical populations from different geographical populations
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Tab. 2 Contributive proportion and loading of principal

components on the morphological characteristics of 7. granosa

loading value

variable

PC1 PC2

shell width -0.81 0.336

shell height -0.728 0. 380
umbo width - 0. 626 - 0.142

outer ligament length - 0.%40 0.332
radial rib width - 0.654 - 0.402

dorsal brim length - 0.413 0. 191

shell moisture w eight - 0.874 0. 196

radial rib 0.594 0. M1

hinge tooth 0. 268 0. 833

eigenvalue 3.0 1.84

(%) contributive proportion 41.02 20. 41

( > 0. 700)

Notes: variables with the main contribution to each factor are in bold

face( marked loadings> 0. 700)
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