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Tab.1 Specimen numbers and sampling

1.1

locations of P. parva

RS FRAE A
i 7. Nanchong 28
A F# Shimianxian 39
% H. Miaoxian 16
B Xichang 11

A TS
1:26000000
| I V—

1 EZBERAREHHIFETRE
Fig.1 The sampling sites of P. parva in this study

1.2 ZHERTEEF

ERZERIESEREVIRN TS, AT 9
A Ak B 4, (landmarks of anatomy) (& 2) , 3t
MR T 18 MHEZLZE #y PE AR (frame character ) £ 16
ANE R (general character) , Mgt 34 A~H0ik, &
RE AR BR AT B e v B B A A, R 4 i A
4 R (electronic digital caliper ) Jll & T il 2% fig . il 2k
B LT 8RN T EE s R EE G 1) A
AL T AR EHR 53] 0.1 mm,
1.3 RS

RIS BT £ b AT
PR B I (1 22 06 K 48 (log ) DATH B S 80 A K e
ARIRY 22 5 X6 3 BT 435 SR 1) 52 il (AR 55, 20035 1]
BLAE, 2009) . F 443 M7 (principal component a-
nalysis, PCA ) 7& SPSS 13. 0 for Windows ( SPSS Inc. )
e, A 720 B (factor analysis ) H BRI B

X RO AT bR HE AL, BB A S HE B (correlation ma-
trix ) PRI A 704 o

AW B e Sk R AR C I BB A5 D 2 T SRR AT E
A 5 F o BB 5 G G I 5 HL R T A A5 L RGO A
2 EEBMERMER
A snout tip; B: posterior point of neurocranium; C: origin of pec-
toral fin; D origin of dorsal fin; E: posterior end of dorsal — fin base;
F: origin of pelvic fin; G: origin of anal fin; H: dorsal origin of caudal
fin; I; ventral origin of caudal fin.

Fig.2 Frame character for P. parva
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UERT UL, Az f 4 A M B (R 5 A il OB Y
EPILIEIE e URTE S (=
2.2 WEMHR

Xof 22 R R PR AT 2SR B H: 32 43 TR - 1
far o By 2 B, /5 3 A FE 85 19 R T TRk R Ik F)
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Tab.2 The differences in meristic characters of P. parva among different habitats

(RN M7 (n=28) FfE(n=39) KE (n=16) PE (n=11)
M2k FakE AL 5 5 5 5
34 (n=4) 34 (n=4) 34 (n=1) 34 (n=3)
&% H LS 35 (n=5) 35 (n=10) 35 (n=3) 35 (n=4)
36 (n=19) 36 (n=25) 36 (n=12) 36 (n=4)
MLk T 8550 H BLS 4 4 4 4
W E AR GE S8 D -7 -7 -7 -7
1-12 (n=5) 1-12 (n=7) 1-12 (n=2) 1-12 (n=4)
TBAE A A 008 258 A 1-13 (n=13) 1-13 (n=20) 1-13 (n=9) 1-13 (n=6)
1-14 (n=10) I-14 (n=12) I1-14 (n=5) 1-14 (n=1)
[t 53 A% i 2% A P 1-7 -7 1-7 -7
NI 53 S SV -6 -6 m-6 -6

x3 EHELAREIESEREREERSBEF LG

Tab.3 Morphometric characteristics and principle components extracted from examined materials of P. parva

PR = PCl PC2 PC3 PR e PCl PC2 PC3
LSS SL 0.225 0.812 0.483 LB IR E L s B-D 0.873 0.073 0.071
N BD 0.870 0.002 0.075 S B R e i s B-F 0.943 -0.049 0.036
Ik HL 0.649 -0.002 -0.138 i i g7 2 5 1 4, C-D 0.930 -0.041 0.042
S HD 0.956 0.037 -0.050 i 8 1 15, 25 I A C-F 0.869 -0.063 0.079
WK LS 0.293 -0.491 0.739 5 i o 2 i D-F 0.949 -0.060 0.092
ARAZ ED 0.757 -0.082 -0.149 T8t o5 S G IL TR Y D-E 0.843 0.081 -0.053
Bk CPL  0.563 0.127 0.019 18 15, S R 1 D-G 0.940 -0.033 0.045
= CPD  0.969 -0.011 -0.005 B LR ik 25 i e E-F 0.948 -0.0l16 0.081
HHERK DF  0.861 0.032 -0.019 i 8 1, 2 P A F-G 0.892 -0.083 0.066
LK Dbl 0.843 0.081 -0.053 B LA it 2 T g E-G 0.846 -0.091 0.056
Mg K PF  0.676 0.103 0.009 || M AMERIETHES E-H 0.937 20.016 -0.004
i g - VF  0.945 0.028 -0.052 || fSEEILypkiss R aiEs  E-1 0.959  -0.024  0.018
i AF  0.915 0.048 -0.036 T 1D 15, 2 R M T T A G-H 0.955 0.013 0.005
IS K: AbL  0.876  0.099 -0.002 T4 15, 2 R 10 T G-1 0.933 0.022 0.014
HR [ B IW 0.802 0.006 -0.099 || REEFHE L EREKIES H-T 0.952 0.008 -0.017
W) i %5 Sk B I AR i A-B 0.895 0.022 -0.152 I W 0.761 0.033 0.033
W) 2 ) T A-C 0.942 0.033 -0.082 ) 48.24  21.56  6.79
LEERBERERS  B-C 0.751  0.009 -0.161 Rtk % 48.24  69.80  76.59
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Fig.3 Scattered-plots of scores on PC1 and Fig.4 Scattered-plots of scores on PC2 and

PC2 of P. parva PC3 of P. parva
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Fig.5 Scattered-plots of scores on PC1 and
PC3 of P. parva
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AR E 2O — A A 1 PR35 R) i ( Sa-
kai et al, 2000) ; —/~HFh B8 B2 W A4 R A
G ARG Y22 R AR B DDA G . FERRIN, 1 2
AZ P2 I A 22 7% (Robert & Alcorn, 1945,
Peterson & Fausch, 2003) . [Fitt, b A AR Fh i 3
P[] 9 A 2 22 Sl K BRAR R ) AR ) —
FFE (Tomecek et al, 2007 )

ARICR 22 RGP R 2 INEVE T A
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Morphometrics Analysis of the Invasive Pseudorasbora parva from Different Habitats
ZENG Yu

(Key Laboratory of Southwest China Wildlife Resources Conservation, Ministry of Education,
College of Life Science, China West Normal University, Nanchong 637009, P. R. China)

Abstract; It is an important means to understand the ecology of biological invasions by studying the morphometric
variations among different habitats. The Pseudorasbora parva is a small cyprinid species originating from Yangtze
River and many countries and regions have been invaded by this species in less than 50 years. By the binocular mi-
croscope, we observed ninety-four specimens of P. parva from four different localities ( Nanchong, Shimian, Maox-
ian and Xichang). All these 7 countable traits (sucha as lateral line scales, upper lateral-line scales, upper later-
al-line scales, dorsal fin, pectoral fin, pelvic fin and anal fin) were measured by digital vernier caliper. Eighteen
frames and sixteen general characteristics, thirty-four characteristics in sum were measured for multivariate morpho-
metrics analysis. Based on the results of principal components analysis, specimens clustered together by scatter
plots of scores could not be divided. This results indicated that there were no significant morphological differences
among invasive P. parva from these four sites. Integrated with literature records, the threatening factors on the en-
demic fish diversity have been analyzed. In order to prevent the P. parva invasion, there are needs (i) to construct
an early warning system with the aim of reducing the possibly of invasive P. parva accidental introduction; (ii) to
eradicate the initial introduction prior to natural spread into open systems rapidly; (iii) to apply biological control
methods monitoring the harmful influence of invasive species on the endemic fish, for example, parasites and patho-
gens infection, temperature limits, etc.

Key words: Pseudorasbora parva; biological invasion; multivariate morphometrics



