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1
hological measurements of S.broughtonii

s W. ;L

;X 5

L. shell length ; H. shell height; W. shell width; w. umbo width; I.
outer ligament length; X. dorsal brim length; y . radial rib width
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: SPSS11.5
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Tab.1 Descriptive statistics on the morphological characteristics of S.broughtonii from diferent geographical populations

(CA): 7
(PCA):
(DA): )
4
2 H#X
21 BIEFIEK
4
4
HSwIlIlyR (P 0.05),
w R P
0.05), W w I x vy z
R (P 0.05);
HWWIxyzR (P 0.05),
H w x z R
(P 0.05); W w | x
y (P 0.05) Tukey 2

(n=28) (n=51) (n=31) (n=45)
7.359320.10750 4321720.03656 9.9340£0.05897 60270720.07004

L(cm) (627 8.38) (3.876  4.97) (9.276  10.86) (4.99 7.02)
5.7446+0.8604 3.3467-£0.02906 7.4578+0.03911 4.932320.06397
H(em) (4.62 7.02) (2,962 3.912) (6.98 7.796) (3.824  0.06397)
4.6334£0.7023 2.6931£0.02803 6.6881£0.03767 4.2146£0.04367

W(cm) (3.906 5.6) (231 3.198) 622 7.21) (3.53  4.64)
0.4606+0.1821 0.25030.00780 1.1032:£0.02546 0.5147£0.01804

w(em) 037 0.7) (017 0.412) 075 1.412) (033 0.648)
3.9403+0.6770 2.2935£0.02379 5.0250£0.04395 3.0558£0.04408

I(em) (3 4.684) 2 2.774) (4.584  5.424) (2.49 3.78)
4.6571+0.07332 2.80010.2843 6.1173+0.04022 3.8077+0.04540

X(cm) (3.782 5.352) (237 3.4) (554 6.58) (2.948 4.412)
0.375140.1148 0.1953£0.00283 0.4010£0.01242 0.2570£0.00436

y(em) 0.26 0.5) (0.148  0.23) (0314 0.56) 0.2 0.316)
40.9643+0.28397 42.0588+0.14118 43.8710£0.24862 42.5778+0.18115

2(g) (38 43) (40 44) (42 46) (40 45)
34.4+0.00153 9.8+0.00031 122.2£0.00216 33.1724£0.87654

R 215 61) 65 17.5) (98 148) (18.77 44.95)
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Tab. 2 Turkey multiple comparisons for five characters of different regional populations of S.broughtonii

H/L 0=0.05 0.7811+0.02587* 0.7747+0.03022* 0.7513+0.02837° 0.7871+0.04099*
W/L 0=0.05 0.6307+0.02552° 0.6231+0.02746° 0.6735+0.02550* 0.6731+0.02372?
w/L 0=0.05 0.0664+0.01129° 0.0575+0.01111¢ 0.1116+0.14630* 0.0824+0.01090°
I/L 0=0.05 0.5350+0.02646* 0.5312+0.03103% 0.5055+0.02293 0.4876+0.02707¢
X/L 0=0.05 0.6325+0.02717% 0.6482+0.03109* 0.616120.01667% 0.6073+0.02490°¢
y/L 0=0.05 0.0504+0.00838* 0.0455+0.00541° 0.0400+0.00894° 0.0411+0.00573¢
In z/L o=0.05 0.4779+0.01572¢ 0.5218+0.03670° 0.4832+0.1620° 0.5569+0.02343%
R 0=0.05 40.9643+1.50246° 42.0588+1.00820° 43.8710+1.38424* 42.5778+1.21522°
X +SD, 4 .
2.2 ERSDH ?
: PC2
8 : PC3
, PC1 PC2 PC3 el pea
> 8 3 , PC3
3 , 3
SPC1  33.366%, PC2  20.407%, PC3 2.3 REHH
15.422%, 69.195%; 4 8 ,
, w/L RR : 3 :
L XL , , , ,
H/L Inz/L 4

R 3 REHMSHEHEE RS R SETEM ST R

Tab. 3 Contributive proportion and loading of principal components on the morphological characteristics of
S.broughtonii
H/L —-0.160 0.147 0.797*
W/L 0.688 -0.092 0.564
w/L 0.841%* -0.151 -0.029
I/L 0.125 0.908* -0.126
X/L 0.125 0.864 0.018
y/L -0.167 0.466 0.073
In z/L —-0.051 -0.185 0.824*
R 0.736%* —-0.090 -0.129
* >().700
. 27.424X,
2.4 %ljﬁljé’\*ﬁ- : Y=—1166.286+832.634X,+213.806X,+
’ 6 144.191X5+440.555X4+964.771Xs+144.517X+29.447X,
4 : Y=-1111.736+634.989X,-240.106X,+
) : 218.587X5+491.436X,+1132.227X5+339.393 X4+
: Y=—1072.718+708.843X,—-158.703X,+ 27.958 X

212.596X5+467.170X4+1303.157X5+222.848 X+ 0 Y=—1137.265+739.422X,-54.483X,+
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Fig. 2 Scatter diagram for PC1, PC2 and PC3 of S.broug-
htonii from different geographical populations

PCl1 1, PC2 2, PC3 3

PCI1. the first principal component; PC2. the second principal com-
ponent ; PC3. the third principal component
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Fig. 3 Clustering dendrogram of S.broughtonni from dif-
ferent geographical populations

160.386X5+429.020X4+972.677X5+330.599Xs+28.557X,
Xi Xp X3 Xg X5 Xe Xy

SW/SL UW/SL OLL/SL DBL/SL  RRW/SL
(In SMW)/SL  RR
6
4 , 4 ,
92.9%,
4

96.4% 100%
3 W

31 BREMSETFONF EERHTY
AEFFA LA

>

84.3% 95.6%

Marine Sciences / Vol

[10-15]

[16-17].

>

[9]

3.2 MM AFEMNBY S EF LRSI

4 )
, 4

[1s]
(Cyclina sinensis)

B

E E

[18] [19]

Laudien
(Donax serra)

.35, No. 11/2011 111



B3RS REPORTS

, 3
PC1 PC2 PC3
, PC1 w/L R
, PC2 I/L x/L , PC3
HL (In Z)L
> PC2
, PC3
PC1 PC2
) PC3 , PC3
HL WL (lnz)L ,
W z (P<0.05), ’
3 [13]
(Tegillarca granosa) (101
(Hyriopsi cumingii)
(14] 4 (Meretrix
meretrix)
s 4
[20-21]
112 /2011

/

[10]

[11]

[12]

[13]

[18]

35

,2005: 176-1717.

[J]. , 1987,8(2): 1-9.
I ,

> 2 b . [J].
, 1994, 5(4):
396-402.

5 s >

[J]. , 1994, 15: 87-95.

, 1994, 15: 65-69.
1. , 1994, 1(2): 40-46.
, . [M].
, 1982.
, . SPSS
,2003.

[M].

[J]. , 2003, 34(4): 436-443.
[J]. , 1997, 3(25): 4-7.

s s b

[J]. , 2003, 2(71): 13-18.

[J]. , 2004, 28(3): 339-342.
1. (
), 2005, 24(4): 318-323
, , , 5
[J1. , 2007, 28(2): 63-70
[J1].
, 1990, 14(1): 22-31.
[J] , 1991, 15(3):
242-253.
Murta A G. Morphological variation of horse mack-
erel(Trachurus trachurus) in the Iberian and North Af-
rican Atlantic: Implications for stock identification[J].
ICES Journal 2000, 57(4):
1240-1248.

of Marine Science,

/11



B3RS REPORTS

[19] Laudien J, Flint N S, Bank F H, et al. Genetic and and morphological variation throughout the geographic
morphological variation in four populations of the surf range of the tropical shad, hilsa Tenualosa ilisha [J].
clam Donax selta from southern African sandy Fisheries Research, 2004, 66(1):53-69.
beaches[J]. Biochemical Systematics and Ecology, [21] Susanna P, Jorma P. Morphological differentiation among
2003, 31(7):751-772. local trout(Salmo trutta) populations[J]. Biological Journal

[20] Salini J P, Milton D A, Rahman M J, et al. Allozyme of the Linnean Society, 2001, 72(2): 231-239.

Morphological variations and discriminant analysis of dif-
ferent geographical populations of Scapharca broughtonii
Schrenck

LIANG Chao'?, YANG Ai-guo®, LIU Zhi-hong*, ZHOU Li-ging*, WU Biao®

(1. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture, Yellow
Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2. College of
Fisheries and Life Science, Shanghai Ocean University, Shanghai 200090, China)

Received: Apr., 18, 2010
Key words: Scapharca broughtonii; morphological variation, ANOVA; principal component analysis; cluster analysis; dis-
criminant analysis

Abstract: The multivariate morphometrics based on 9 morphological characters were used to investigate the
morphological variations among the four different geographical populations of S.brougghtonii from Kroea and
China (Shandong and Jiangsu). ANOVA and Tukey test indicated that these four populations showed signifi-
cant morphological variations (P<0.05). The result of cluster analysis showed that S.broughtonii from Huang-
dao, Shandong and Qiansandao, Jiangsu are similar and clustered first, then clustered with S.broughtonii from
Korea, and clustered with S.broughtonii from Penglai Shandong last. Three principal components were con-
structed in the principal component (PC) analysis by factor loading; the first principal component was mostly
affected by umbo width and radial rib width; the second principal component was mostly affected by outer
ligament length and dorsal brim length; and the third principal component was mostly affected by shell height
and shell moisture weight. The contributory ratios of three principal components were 33.366%, 20.407%
and 15.422%, respectively; and the cumulative contributory ratio was 69.195%. The discriminant functions of
four populations were established and the dicriminant accuracy was 100% for the S.broughonii from Penglai
Shandong, 96.4%, 84.3%, and 95.6% for S.broughtonii from Korea, Huangdao (Shandong), and Qiansandao
(Jiangsu). The result of this research can be used in discrimination of different geographical populations and

sustainable utilization and protection of the breed of S.broughtonii.
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