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Tab.1 The sample numbers, sampling dates and locations for this research

B 2RI SRAEH A SRAERT ] AR KA/ mm
WL M WZ KK RAND 2009. 06 15 97.79 ~157.37
WRRE DY A 2010. 10 24 83.61 ~164.27
IEREHS QD (N E N IPS 2009 ~2011 30 79.21 ~141.17
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Fig.1 The truss network for morphometrics
measurements of S. sinica
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Tab.2 Meristic characters of three
Sillago sinica populations
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B X ~XI X ~XI XI
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Tab.3 Loadings of the first seven principal components

®3 PEE 27 ARSFERHERSHE

for 27 morphological characteristics of S. sinica

IR EN %y
PCI P2 PC3 P4 PCS PC6 PCT
Vq -0.15 0.08 -0.04 0.03 0.03 0.02 0.02
Vo 0.9 -0.07  0.16 0.08 0.01 -0.07 0.21
Ve 0.13 0.4 -0.03 0.07 0.05 0.11 -0.07
Ve -0.03 0.07 0.03 0.13 -0.20 -0.08 -0.14
Vi 0.05 0.06 -0.10 -0.04 0.25 -0.24 0.00
Vs 0.2 0.17 -0.16 -0.12 -0.08 0.10 0.06
Vy  -0.08 -0.12 -0.02 -0.07 0.12 0.21 -0.13
Vg -0.06 -0.20 0.08 0.05 0.12 0.05 -0.10
Ve 0.08 0.01 -0.04 0.2 -0.02 0.0 -0.14
Vio 0.15 -0.06  0.07 -0.06 0.09 0.11 -0.04
Vi 0.16 -0.03  0.07 -0.01 0.07 0.04 0.10
Vi, 0.07 0.17 002 014 012 015 -0.19
Vs -0.04 0.05 -0.07 -0.11 0.18 0.08 0.04
Viu -0.02 -0.06 0.18 -0.01 -0.12 0.17 -0.07
Vis  -0.06 -0.02  0.17 -0.04 0.20 -0.04 -0.06
Ve -0.03 -0.13 -0.07 -0.03 -0.08 0.28 0.06
Vg 0.05 0.05 -0.03 0.2 0.13 009 0.18
Vi 0.11 -0.05  0.05 -0.07 -0.21 0.10 0.11
Vi 0.14 -0.05 -0.03 -0.08 -0.12 -0.07 0.13
Vo 0.0l -0.12 -0.18 -0.09 0.04 -0.08 0.2
Vy 0.00 -0.10 -0.17 0.08 -0.20 -0.07 -0.01
V, -0.03-0.11 -0.05 0.18 0.13 0.10 0.29
Vi  -0.07 0.12  0.17 -0.09 -0.02 -0.03 0.19
\ 0.0l 0.4 012 -0.12 002 010 0.23
Vs  -0.09 0.04 0.02 0.15 -0.02 0.00 0.40
Vs -0.08 0.1 -0.03 0.05 -0.12 0.23 0.02
V,  -0.05 -0.01 0.137 0.09 -0.08 -0.23 -0.02
WY 542 3.9 3.60 323 2.4 22 1.63
FR/% 20.07 14.55 13.33 1.8  8.97 837 6.05
RRUR 07 361 ©.01 9.9 6.8 7.2 2.3
/%
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2.00
&K 1.00
b
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® -Lo0of
-2.00
-3.00
-4.00 -2.00 0.00 2.00 4.00
BERS

components from PCA of three populations of S. sinica
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Fig.2 Plot of the first and second principal
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27 morphological characters
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Tab.4 One-way ANOVA results among

populations of S. sinica (Mean = S.D, P=0.05)

Ak RE H M

Voi  0.881+0.189*  0.858 +£0.129®>  0.872 +0.025*
Vo 0.246 £0.010*°  0.268 £0.019>  0.278 +0. 009"
Vos  0.138 £0.011*°  0.146 +£0.013*  0.147 £0.009*
Vos  0.426 £0.014*  0.407 £0.038>  0.415 £0.012*
Vos  0.415+0.024*  0.415+0.040°  0.417 £0.025*
Vos  0.215+0.013*  0.220 +£0.021*  0.222 +0.015*
Vo7 0.159 £0.014*  0.188 £0.023>  0.168 0. 009*
Ves  0.745+0.080*°  0.858 +0.126°  0.762 £0.077*
Voo 0.662 +£0.064*°  0.670 +0.162* 0.579 +0.051"
Vio  0.305+0.009*° 0.334£0.019>  0.344 +0.013°
Vi 0.281+0.012*  0.297 £0.014°  0.308 £0.009"
Vi, 0.136 £0.012*  0.145 £0.012>  0.144 +0.007"
Vis  0.186 +0.012*  0.203 +£0.012>  0.208 £0.010"
Vi 0.233£0.014*  0.254 £0.015>  0.255 +0.009"
Vis  0.250 £0.016*  0.272 +0.014®>  0.274 £0.021°
Vie 0.215+0.014* 0.235+0.017>  0.247 £0.018>
Vi;  0.136 £0.015*  0.140 £0.012*  0.137 £0.007*
Vis  0.336£0.011*°  0.356 £0.021>  0.358 +0.016"
Vie  0.346 £+0.015*  0.370 £0.020®  0.371 £0.018>
Vo 0.341£0.020°  0.367 £0.014>  0.374 £0.009"
Vo 0.343£0.016*  0.364 £0.022>  0.364 +0.012°
Vy  0.075+0.027*°  0.073 £0.014*  0.074 £0.003*
Vs 0.106 £0.012*  0.111 £0.012*  0.104 £0.011*
Vo 0.121£0.011*°  0.128 £0.009®  0.128 £0.007"
Vos  0.125+0.011*  0.131 £0.010*  0.127 £0.005*
Vs 0.101 £0.007*°  0.104 £0.013*  0.102 =0.006*
Vy  0.076 £+0.005*  0.079 +0.007*  0.081 £0.007*

B TR BRI BHAR W ZERBRE ., FAFERRZFA
BEP>0.05), R ARFIFRRZEFBE (P <0.05) stk B #E
(P<0.01),

FREBK. V(DY) = -2 068.393 +4 878.722
V,, +1649. 580V, + 1237. 474V, +2150. 191V,, +
0. 656V, +2373. 662V,, + 1451. 620V, —2803. 493
V,, +1669. 716V, +1618. 313V,

H B BHA.Y(QD) = -2339. 294 +5134. 193
V,, +1640. 219V, +1249. 682V, +2469. 190V,, +
30.576 V,, + 2593. 418V,, + 1503. 627V, -
3028. 563V, +1869. 306V, +1750. 206V,

BB Y(WZ) = — 2339, 204 + 5227. 224
V,, +1754. 100V, + 1339. 458V, +2246. 362V,, —
8.017V,, +2667. 612V,, +1639. 480V, —3181. 422
V,, +1869. 648V, +1675. 084V,

K BRI TG TR S SHUE, 0 BIRA Bk
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Fig.4 Scatter plot of canonical discriminant
analysis for three populations of S. sinica
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Tab.5 Discriminant results of three
different populations of S. sinica

BhK F 51 T 424 5]
HAR Z5(DY) #H5(QD) WM(WZ) MR
HKE(DY) 24 23 0 1 95.8%
H5(QD) 30 0 29 1 96.7%
WM (WZ) 15 0 0 15 100%
it 69 24 20 15 97.1%
3 e
3.1 RO
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AW R A — B RE R S B WA R
A EEREKR,H HRASEMBALERHA
BE,

TEAM I8 ,S A4 T L I 20 A B
IR TR AT 5 — 15 05 L 55 — 5 6 | o sig | I
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Preliminary biological study on morphology of Sillago sinica populations

ZHANG Hong-yan'?, GAO Tian-xiang’, LI Jian', PAN Xiao-zhe’ , ZHANG Hui’, ZHANG Yan'

(1. Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071 ,Shandong,China; 2. College
of Fisheries and Life Science,Shanghai Ocean University ,Shanghai 201306, China; 3. Fisheries College, Ocean University of
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Abstract: The morphological differences among three populations of Sillago sinica ,from Dongying, Qingdao
and Wenzhou were studied in the present paper, based on multivariate statistical analysis. 17 traditional
morphological characters and 18 truss morphological characters of 69 specimens were measured . No
significant difference was found on meristic characters of S. sinica among the three populations. The result of
one-way ANOVA indicates that 17 and 14 morphological parameters are significantly different between the
populations of Dongying and Qingdao and the populations of Dongying and Wenzhou respectively. However,
only 6 morphological parameters are found to be significantly different between the populations of Qingdao and
Wenzhou. No distinct groups that correspond to the sampling locations are found in cluster analysis.
Discriminant analysis of 27 morphological parameters shows that there are extremely significant differences
among the three populations of S. sinica (P <0.01) with the discriminant accuracy reaching 97. 1%.
Principal component analysis separates the population of Dongying from the other two populations. The present
paper offers morphological basis for further studies of population analysis of S. sinica.
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