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x1 6 M EHREEMNRAERSEITE
Tab.1 Statistics of phenotypic traits of N. didyma six populations
(DD) 94 59.5374 47.0762 25.7968 31.5179 42.1406 27.3304
4.8677 6.1287 3.6614 3.6169 4.1007 2.5084
(CL) 102 46.1998 36.6290 18.0810 23.0280 32.5712 20.7284
5.5552 47434 2.4475 4.2079 4.4353 2.7184
YT 103 37.6546 29.5043 17.4464 18.1806 25.2940 15.9206
2.4208 2.3596 1.5028 1.5740 1.9361 1.0928
(L2) 104 31.1140 24.7338 12.9832 14.1515 20.9848 13.2800
2.6697 2.6895 1.7316 1.7472 1.7946 1.1605
(QD) 102 38.3006 29.4863 17.8208 18.8394 25.7247 16.3725
3.1551 3.6516 2.1333 3.0586 1.9728 1.2004
(GY) 96 53.2742 44.3350 24.2952 27.4481 36.7121 22.8469
4.3317 5.6162 3.0420 3.1898 3.7213 1.9958
601 44.0003 35.0022 19.2453 21.9843 30.3152 19.2473
10.4573 9.2141 4.9949 6.5681 7.8916 5.0681
1.2 ) )
SPSS 19 ,
1.25 6
: lg
( , 1993) P (%) =
1.2.1 / x100
, k =85% P, (%) =
) / x100
1 2 XY k k
P=>AI>B
i=1 i=1
1.2.2 J A i , Bi I
6 : k
1.2.3 ?
’ / 2.1
/ / / 5 601 6
Duncan , ,
a =0.05 41.68% 28.45% 27.67%, 3
1.2.4 Mayr(1999) 97.80%( 2)
(coefficient of difference, CD) , 6
: ®2 REBRIMKIANERDWFEEFBRTEE
Tab.2 Eigenvalue and cumulative contribution rate of three
- |M1 - M2| principal components for phenotypic traits of N. didyma
SD, +SD, (%) (%)
, CD , M M, 2 1 2.5010 41.6830 41.6830
,SD; SD, 2 2 1.7068 28.4462 70.1292
CD 1.28, 3 1.6604 27.6739 97.8031
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Tab.3 Factor loadings of three principal components for

phenotypic traits of N. didyma

1 2 3
0.6846 0.5103 0.5000
0.7893* 0.4471 0.3808
0.4569 0.7941* 0.4001
0.4983 0.4724 0.7154*
0.6889 0.4489 0.5435
0.6911 0.4373 0.5459
i >0.7000
1 6
6
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Fig.1 Scatter diagram for the first and the second principal
components of six populations of N. didyma
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Fig.2 Clustering dendrogram of six populations of N. didyma

2.3
) 6 /
/ / / /
5 , (P<0.01)
) 6 5
( 4 4 : 5
(P>0.05);
, / (P>0.05)
, 4 (P<0.05)
/
/ 2 , 5
(P<0.05);
/ / 2 , 5
(P<0.05)
2.4
6 5
(CD), , 75 CD (
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Tab.4 Duncan's multiple comparison for five characters of different populations of N. didyma (Mean+S.D.)

/

/

/

/

/

(DD) 0.7893+0.0628" 0.4326+0.0421° 0.5293+0.0410° 0.7083+0.0445? 0.4595+0.0277°
(CL) 0.7926+0.0307° 0.3912+0.0205° 0.4965+0.0512° 0.7049+0.0424% 0.4491+0.0280°
(YT) 0.7840+0.0448" 0.4638+0.0331° 0.4835+0.0375" 0.6722+0.0378° 0.4232+0.0206°
(L2) 0.7949+0.0530° 0.4171+0.0408° 0.4551+0.0426° 0.6753+0.0324° 0.4272+0.0186°
(QD) 0.7709+0.0823° 0.4653+0.0398° 0.4933+0.0796" 0.6733%0.0416° 0.4293+0.0366°
(GY) 0.8315+0.0760° 0.4561+0.0481° 0.5156+0.0473° 0.6890+0.0399" 0.4291+0.0183°
, (P<0.05), (P>0.05)
®5 BEBOANEHZEMERRLILK
Tab.5 Comparison of difference coefficient among the six populations of N. didyma
— 0.0343 0.0497 0.0481 0.1269 0.3034

0.6610 — 0.1134 0.0282 0.1914 0.3646

0.4155 1.3546* — 0.1117 0.1028 0.3930

0.1869 0.4228 0.6327 — 0.1773 0.2833

0.3988 1.2267 0.0198 0.5975 — 0.3824

0.2613 0.9467 0.0945 0.4395 0.1037 —

/ Cch / cb ;* CD>1.28
: X3
2.5.2
: 3 6 ,
Ypp = 259.8087X; + 16.2715X, + 673.1628X5-713.0168 6

Yoo = 264.5185X; 12.9089X, + 617.6838X3—605.5768

P, 52.9%—86.5%, P, 52.4%—89.1%

Yyr = 256.0718.X1 +44.6251X, + 501.7165X3-518.7436 ( 6), 74.4%

Yz = 258.9194X; + 6.7713X, + 482.7562X5-456.3187 3
Yop = 247.9138X; + 44.4147X, + 516.7228X3-524.6235 3.1

Yoy = 281.0336X; + 39.9385X; + 583.7538X5-656.3607
1 Y 1 Xl 1 X2 ’

R 6 FIAREX R EEY AR BTN 5 RO R

Tab.6 Predicted classification of discriminant functions for observed specimens and their percentages of accuracy

(%)
Py P2
94 86.2 79.4 81 4 0 0 9
102 80.4 87.2 11 82 1 1 4 3
103 60.2 56.9 0 1 62 4 36 0
104 86.5 89.1 0 0 8 90 6 0
102 52.9 52.4 0 2 38 6 54 2
96 81.3 84.8 10 5 0 0 3 78
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ANALYSIS OF PHENOTYPIC VARIATION OF NEVERITADIDYMA IN THE
YELLOW SEA AND BOHAI SEA

SUN Zhen-Xing', SONG Zhi-Le?, YANG Jian-Min®, CHANG Lin-Rui*

(1. College of Life Science, Ludong University, Yantai, 264025; 2. Zhifu Fishery Technical Extension Station, Yantai, 264001,
3. Shandong Marine Fisheries Research Institute, Yantai, 264006)

Abstract The phenotypic morphological variations in six geographical populations of Neverita didyma were analyzed
by using the multivariate analysis method. The samples of the six populations were taken from the offshores of Dandong
(DD), Yantai (YT), Qingdao (QD), Ganyu (GY), Changli (CL) and Laizhou (LZ) in the Yellow sea and Bohai sea of China,
respectively. Three principal components (PC) were constructed in the analysis. The contributory ratio of the PC1, PC2 and
PC3 was 41.68%, 28.45% and 27.67% respectively, and the cumulative contributory ratio was 97.80%. The results of
cluster analysis indicated that the morphological characters were rather similar between the populations of YT and QD,
they clustered into one clade at first. The populations of DD and GY formed another clade, whereas the CL and LZ popu-
lations differed greatly from other populations. ANOVA and Duncan's multiple comparison revealed that the six popula-
tions differed significantly in some morphological characters (P<0.05). The discrimination functions of the six populations
were constructed with stepwise method. Further, the discrimination accuracy was 52.9%—86.5% for P; and 52.4%—89.1%
for P,, the integrative discrimination accuracy was 74.4%. In this paper, all the results indicate that there is a morphologi-
cal variation of some extent among the six populations of N. didyma, the shell height and the height between apex and cal-
lus were chiefly characteristics of variation. But these variations of six populations have not yet reached the level of dif-
ferent subspecies.

Key words Neverita didyma, Phenotypic variation, Principal component analysis, Discriminant analysis



