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Tab.1 The sample size and localities information of Pseudorasbora pava

HikE) PSS fil's S G A (mm) PRt
Group number Collection point Shorthand longitude latitude Body length Sample number
1 VIR E 84 Jiangcheng 101°54'1.38" 22°33'22. 10" 23.28-40.94 30
2 SRV HL PR Mojiang 101°42'12. 00" 23°30'10. 78" 23.93-34.22 30
3 FE YL AL — K Zhenyuan 100°51'55. 04" 23°58'34. 04" 21.08-33.11 29
N 102" E N AR (11-8) Sk (15-2) (HRAER (13-12) S57E
26° F 25° N N N N
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VAR AR 0 R A 00 o, 00 R dhe R e 21 0. 1
mm,
24° 24°
23° 23°
B2 ZRENEERE
Fig.2 Frame chareacters for P. pava
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1 FTERERERSHE
(FSER1HTHESITAE)
Fig.1 Distribution map of grouping species of
P. parva from Lixianjiang ( the number
corresponds with the grouping number in Tab. 1)
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BRI 510, RREERERR 11, W3 12, IRHESS %5 13. HRHE
214, R85 RS &35 15. BB J5 25 16. R b 0 oK o
7. FEEREAR AR O 18. B 5 19, T B EE AR OK 3 5 20. i i
0 S5 A U 5 21 I B8 00 A A O 5 22 TR B 0 A A U 5 23 I SRR K
1. Terminal of caudal fin upper lobe; 2. Gill Gorge; 3. Origin of
pelvic fin; 4. Origin of anal fin; 5. Ventral origin of caudal fin;
6. Origin of pectoral fin; 7. Terminal of anal fin base; 8. Terminal
of operculum; 9. The most concave of caudal fin; 10. Caudal fin
base; 11. Tip of snout; 12. Behind of orbit;13. Frontier of orbit;
14. Dorsal origin of caudal fin; 15. Behind of occipital bone;
16. Terminal of caudal fin inferior lobe; 17Terminal of dorsal fin
base;18. Origin of dorsal fin; 19. Terminal of dorsal fin rays;
20. Terminal of pectoral fin rays;21. Terminal of pelvic fin rays;

22. Terminal of anal fin rays;23. Terminal of mouth
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Fig.3 Scatter plots for the Lixianjiang three groups of principal component analysis

(a) %5 1.2 FRAHAIE; (b) 5523 EMHUA

(a) Scatter plot of scores on PC1 and PC2; (b) Scatter plot of scores on PC2 and PC3
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Tab.2 Discriminant results of P. pava populations from Jiangcheng, Mojiang and Zhenyuan in Lixianjiang

SR WA Predict population J| B AR 2R/ % g O R/ O
Observed T3 =T AT Identification Total discriminant
population Jiangcheng Mojiang Zhenyuan accuracy accuracy

YLI% Jiangcheng 29 1 0 96.7 97.8

%YL Mojiang 1 29 0 96.7

$H YT Zhenyuan 0 0 29 100

41 Total 30 30 29

2.3 MHRERM

WCE R 0 R T2 2 ST TR S AVAE
ZUPRARAN 2 A>3 BMER SR U AT IR S
225 FRBIT o R B, VLI P B 5 R e it 3
JEREZ I 25 5 RO T 1. 28 [ H iR 3 14,
s VL H T A 5 DT B B Z TR IR A 3
(LR, V3000 s A AR A VB 22 1) e R A
H70.46(F3),

3 it
LA EILAS BT, B oI E YRR b

HRIE SHERR G M vh i) Z2 425 AR B {5 6L, AR5 Al
11 SPSS SEGE it 2 B AF BEAT GE it 00, DA H B 2
WA ZE L S T T L R oA T ik
MELLHEN A W b BEAT M0 o DT Al o ) b 1) A

http: //www. shhydxxb. com

ROME RS TE R R B TR AEAE " o ASBESE 2
[ 27 AN bR S IR T ZAHORSKA™ ™ X i o
¢ AT SR AE AT 20 AT AR L 36 4, 16 4 A 6
B HAT R, i e 4y, AE A% S i 2 R
FOTE S 2 R A5

X 2 R 00 40 A, 42K 2 G O 1k
S 4 B B 3 B3 0 B R 22 S R R T R AT
S RN (15113 % TR~ 5 S 7 S = VA
V7R o R oM I AT U 2K 40 A, e — o
AR T A R B — Rl B T B, H AT
W A 2 e A B R Y e = Ry ik
FEAaFIE S A R Hrad A h r A AN 5E ML
EPIIE, SCBL0 B0 1 7840 P2 98, B8 2 BT

A3 AR



4 1 FAGRAX , 55 - 5 P LTI K R 2NV A2 A0 N ] b 3 T 25 41k 607

®3 SEMSEXERNERESHT

Tab.3 Analysis of characters relative to principal components

VL3 Jiangcheng AT Mojiang 4A]T Zhenyuan 2453 Z28 CDDifference coefficient
PRIk - 2 - 2 . MiEZE VDRSS VIRSEDT SV S8
B Wil K bRz Wil K fmﬁ% Wi K *fmﬁfa% [ARLSE L AR ED S | SRS L
Character Mean  Rance Standard can Range Standard can Rance Standard  Jiangcheng Jiangcheng ~ Mojiang and
E 5 deviation ’ 5 deviation ’ 5 deviation and Mojiang and Zhenyuan  Zhenyuan
Wi SRR 5
(11-3) /1K 0.57 0.51-0.67 0.09 0.6l 0.57-0.60 0.10  0.40 0.36-0.48 0.05 0.24 1.29 1.51
S-V/BL
i 7 e R L B
(34) /& 0.18 0.14-0.22 0.03 0.18 0.15-0.24 0.06 0.19 0.15-0.24 0.02 0.01 0.10 0.05
V-A/BL
T EERETR A i 22 P e B
(174) /KK 0.40 0.37-0.46 0.10  0.42 0.36-0.45 0.07 0.14 0.12-0.15 0.02 0.13 2.09 2.90
TD-A/BL
BRI 2 FE B AL
(17-10) /1 0.30 0.28-0.36 0.05 0.35 0.30-0.38 0.06  0.31 0.290.35 0.4 0.46 0.08 0.46
TD-CB/BL
L T ESrEN ]
LA (17-14) /KK 0.24 0.20-0.29 0.04  0.30 0.250.33 0.08 0.28 0.24-0.33 0.05 0.44 0.42 0.12
TD-DC/BL
i?/'?nm_sdzkk 0.21 0.18-0.24 0.05 0.23 0.19-0.26 0.04  0.08 0.07-0.10 0.01 0.19 2.08 2.89
% 2. ! i
E’E}:;E:LEG 2D/1kK 0.16 0.22-0.32 0.05 0.13 0.22-0.29 0.02  0.17 0.150.22 0.02 0.43 0.14 1.00
{E:BL AR

Notes : BL, Body length
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Morphological differentiation of Pseudorasbora parva among different
geographical populations from Lixianjiang

HU Junyi'”, YANG Liping'”, ZHENG Wenjia"*, LIU Huifen'*, DONG Dandan', ZHU Ya’ nan'?, LIU
Ranran'? | NIE Guoxing'"
(1. College of Fisheries, Henan Normal University, Xinxiang 453007, Henan, China; 2. FEngineering Technology Research

Center of Henan Province for Aquatic Animal Cultivation, Henan Normal University, Xinxiang 453007, Henan, China)

Abstract: In this study, 11 normal characters and 16 frame traits had been measured in 89 Pseudorasbora
parva among different geographical populations (Zhenyuan, Mojiang and Jiangcheng) from Lixianjiang, Red
River drainage. These data were analyzed by three different methods, the principal component analysis
(PCA), the discriminant analysis and the coefficient of difference analysis to compare the morphological
differences among the three geographical populations of P. parva. The results showed that Zhenyuan
population was independent from the other populations. In PCA analysis, the contribution rates of PC1, PC2
and PC3 were 55.094% , 8.397% , and 6.988% respectively, and cumulatively to 70.469% . Furthermore,
largely independent samples in Zhenyuan were separated in the scatter plot results by the PC1 and PC2. Also
in the discriminant analysis, the discriminant rate based on 7 characters variable (P <0.01) reached 100%
in Zhenyuan populations, while 96.7% both in Mojiang and Jiangcheng populations. Then, the same 7 traits
with body length ratio were used for coefficient of difference analysis, and it was found that both with 3
characters with the more difference coefficient than 1. 28 between Jiangcheng and Zhenyuan, Mojiang and
Zhenyuan populations. It is speculated that there are morphological variations in Zhenyuan P. parva. Except
the real source of the P. parva, environmental factors, genetic factors may also play a significant role in
morphological variation. Therefore, it is necessary to study it by means of molecular biology in future.

Key words: Lixianjiang; Pseudorasbora parva; morphometic variation; principal component analysis;

discriminant analysis
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