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Tab.1 Carapace comparison of four Portunus triuberbuculatus populations

K iy FR ARG AT S 4%y 1 FEMNE ME F
Characters of carapace Yalu River estuary Laizhou Bay Haizhou Bay Zhoushan
BiE Colour of carapace HEBE REBE e REBE
Bt 57 Fleck of carapace BB a b SRy = HEBE b HEHEm R E
7S
HZ
LZ
YL
O.OIOO 0.0‘0] 0.(;02 0.0b3

1 ARME=RR TRERS A
HZ—# NS, LZ— 38 M YL — IS0 1 ZS— 43 .

Fig.1 Cluster dendrogram of four I°.

triuberbuculatus populations

HZ—Haizhou Bay: LZ—Laizhou Bay: YL— Yalu River estuary: ZS—Zhoushan.
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2 BoR A NEHAMEEER I 16 WURASLLBIZE 88.0%, SEMIBHEA N 92.0%, /3 LTS TE(A ) 88.0%
45 R, 3% BEOR B A v R TS OOREAR R RIS REAAC) 80.0% - £ & FIHIHE K 87.0% -

#2 A 16 ESLGHSEM 4 M =FER TREHAEBNFIHER
Tab.2 Discriminant results of four female P. triuberbuculatus populations using 16 morphological parameters

. T 432 HI B VETHE /9%
BRSO - . PR
; Predicted group membership Identification accuracy
Population type
YL LZ A HZ Py

YL 25 22 2 1 0 88.0

LZ2% 2 23 0 0 92.0

7525 3 0 22 0 88.0

HZ 25 2 2 1 20 80.0
ZELH R 2 /o
w5 H A /% 7.0

Total discriminant accuracy
T HZ I8 M LZ—3 N YL 4300 1 ZS—FF 1.
Note: HZ—Haizhou Bay: LZ—Laizhou Bay: YL—Yalu River estuary:; ZS—Zhoushan.

3 R 4 NAREERERA] 16 DUBSLILGIZH 96.0% SKIMVETEARS 79.2% : £+ L EEE N 76.0%:;
AR 2 2R 5 B R DI HE AR 5 MR2RIT R AR NI RRAR 0 72.0% - 438 205 80.8% -

#3 HH 16 MBS HEISEN 4 MR FEFEERMARER
Tab.3 Discriminant results of four male P. triuberbuculatus populations using 16 morphological parameters

. T 432 HI B VETHE /9%
BRSO - . PR
; Predicted group membership Identification accuracy
Population type
YL LZ A HZ Iy

YL 25 24 1 0 0 96.0

Lz 1 19 2 3 79.2

7525 0 3 19 3 76.0

HZ 25 2 3 2 18 72.0
ZELH R 2 /o
w5 H A /% 80.8

Total discriminant accuracy
EHZ M LZ—3EMNE, YL — PRI 1 ZS—/F 1.
Note: HZ—Haizhou Bay; LZ—Laizhou Bay; YL—Yalu River estuary; ZS—Zhoushan.
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3 RIEH 4 DG S8 & R R A 5] T F1=2538.239 X;+703.846 X, +

B G ERAL I REECA 76.0% » K MIEHEE ) 84.0% 644.689 X3+1307.252 X, —690.233
FHLEEAR 92.0% . #EMIEHEAE N 82.6% 426 A FMHE LD

HH g 83.7% B 16 TAE T T 3.3 7 F,=2428.85 X1 +826.715 X, +

IR O 4 D REEEVEER 00 24 5K, ik A 673.139 X;+1223.180 X,—674.836
4 DA LB S, 5 R A0 £ 5 B 27T 0 PERURVAY

AR5 92.0% KIS EAE N 70.8% » LB 1A A F3=2545.118 X;+871.935 X, +
75.0% » 5 M5 HE RN 55.6% ., 25 & AR N 595.270 X3+1245.158 X, —697.466
72.9% BAEH 16 WEIE FET 7.9 M E R & % HD
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Fy=2764.409 X, +705.309 X,+
783.671 X3+1177.347 X,—770.991
TR R 2 2
FSLRYT O (YLD
F1=387.056 X5+1507.520 X,+
2916.864 X3+1441.907 X¢—1228.836
MV L2
F,=351.363 X5+1537.100 X,+
2801.349 X3+1541.764 Xs—1198.176
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2801.638 X3+1647.787 X—1266.190
HEMIE (HZ)
F4=349.747 X5+1538.884 X,+
2830.044 X3+1649.130 Xg—1255.596
Hp: X REFE M KEE/2FE (C/A,
XMREHE-DREKWTK ARE /A, XzHREH
T /R TR BE (E /O, X MREER /AHTE L/
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BMNEBEAZE T AN SHEEER: E/C-N/AC/
A~D/A-B/AE /AL /A; SEMIBEARFIRE LB 4K
ZE8NBHAEERE/C-N/AC/AD/A B/
A~M /AL /AT /A FHI BRI IS R 2 (81
ANBHAAEERE/C-N/AM/AJ /A-

TE P 2R 0.01 7K, B 45 VTR 4 T S8 M 5 B A4
ZIHH 3INEEWHSHAFEER: E/C N /A
L /A BSSRT BRI MBS BEAR Z [0 5 NS 5U0F
EEF:E/CN/AB/AVC/AD /A BSERT K
FR LA Z AH SASHEAEER:J/AC/A.
D /A /AM /A5 3 PS4 g P 44 2 [A]
S5NBHEHEERE/C-N/A-C/AD/AB/A;
SEMBRARFI R LB A Z [ T AN S HAEER:E/
C-N/AC/AD/A-B/AM /AL /A; FHLEEER
Mg MB AR Z BG4 3 S8 EERE/C N/
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2.5 ERRY CD WHRE

ZHRATFHERR, 4 A=K TEZAH 8
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Tab.4 Characters with high variance among four Portunus triuberbuculatus population

n=50; X +SD

%ﬁiﬂiﬁ BE{A2ET Population types éijiji

parameter YL LZ S HZ of difference
N/A 1.336+0.103 1.087+0.180 1.329+0.326 1.070+0.235 0.787
L/A 0.247£0.009 0.240+0.011 0.247+£0.009 0.245+0.012 0.350
B/A 0.440+0.011 0.436+£0.012 0.454+0.022 0.449+0.016 0.529
C/A 0.275+0.007 0.272+0.012 0.287+£0.009 0.288+0.012 0.667
D/A 0.349+0.031 0.350+0.013 0.363+0.012 0.365+0.016 0.340
J/A 0.220+0.017 0.220+0.015 0.231+0.020 0.224+0.015 0.314
M /A 0.513+0.016 0.511+0.016 0.528+£0.020 0.513+0.018 0.472
E/C 0.320+0.011 0.352+0.021 0.319+0.039 0.385+0.044 0.795

FDERRHUAEZNRRNOAMHEN CDE.DA, 2R B, BK; C, FE— M EIE; D, 8 Z M5 HE; E, #%E:; I, REKTH
K LE—SREKTHK; L, &5 M, H%; N, B E.3)HZ, 8 ME; LZ, M5 YL, BRI 1 ZS, /0.

Note: 1) Coefficient of difference shows the largest CD value among the four populations. 2> A ; Full carapace width; B s carapace length; C, First o-
bital margin width; D> Second doital margin width; E ; Frontal width; I, Meropodit length of the claw; J - Meropodit length of the first paraeopod;
L, Body height; M carapace width; N> Body weight. 3)HZ, Haizhou Bay; LZ, Laizhou Bay; YL. Yalu River estuary; ZS, Zhoushan.
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Analysis of morphological variations among four wild populations of Portunus
trituberculatus

GAO Bao-quan''?, LIU Ping!; LI Jian', DAI Fang-yu!, MA Shen?
(1. Yellow Sea Fisheries Research Institutes Chinese Academy of Fishery Sciences: Qingdao 266071 China; 2.College of Life Science
and Technology; Ocean University of China, Qingdao 266003, China)

Abstract: Portunus triuberbuculatus is an important economical species in China. In recent years, the wild
stocks of P. triuberbuculatus along the coast of China have suffered fatal decrease in their resources due to
overfishing and cultivation. So it is very important to analyze the morphological diversity of P. triuberbucu-
latus. In October 2005, 50 individuals were collected individually from four wild geographic populations dis-
tributed in the Yalu River estuary, Laizhou Bay; Zhoushan, and Haizhou Bay. In this research; cluster analy-
siss discriminant analysis and One-Way ANOVA analysis were applied in the analytical process. Based on 14
morphological characters of each population of P. trituberculatus from four locations; cluster analysis and
discriminant analysis were conducted. Crabs from Haizhou Bay and Zhoushan were pooled into one group
while crabs from Yalu River estuary and Laizhou Bay were pooled into another group by cluster analysis. In
discriminant analysis, total accuracy rate of discriminant on female crabs from four locations was 87.0% .
The accuracy rate of Haizhou Bay population was the lowest (80.09% ), while that of Laizhou Bay population
was the highest (92% . Total accuracy rate of discriminant on male crabs from four locations was 80.8%.
Haizhou Bay population was the lowest at 72.0% > while Yalu River estuary population was the highest at
96 % . The discriminant functions of the populations from four locations were established; respectively. One-
Way ANOVA was conducted on 16 proportional parameters. The results showed that some proportional pa-
rameters were significantly different among the four populations. In this study all results supported that
there were some morphological differences among the four populations; but variations of all the morphologi-
cal traits were not characterized subspecies. Some integrative analysis was needed to distinguish accurately
all geographic populations. [Journal of Fishery Sciences of China,2007,14 2):223 —228]

Key words: Portunus trituberculatus: wild population: morphological difference: cluster analysis: discrimi-
nant analysis
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