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BRI A A A, SR LI o3 B A S 3 A A 22
JLIr Mk, MASIR] D 1) 5t HE A VT R ER T 0 4k
R HRSFAE A B 25 22 Sk, O o O e AE 25
2657 .35 WG b £ 2 AN TR RE A ME A A 40 51 b K
57 A DA AN ] XS A IR 695 o A 1) 2001 B DX 7% L R
P15 R B A O B S Al Rl S

1 RS

11 HAFRE

B AR RHIRGCR B 3 AN K YK ™ Fh B g IR
X, it 233 B Hir, ST i R MoK
ol ot 8 RO DX VT EL T B 70 R, AR K 10.60~
26.30 cm, A 26.80~438.30 g; HRVLIHA
E R PR =R BRI B 32 B, Rk
19.50~25.10 cm, A 191.40~400.10 g; Jt#HLITIL
B B A 10 28 [E R YPOK 7 i 5T 5% I AR X DG B
131 )2, f&K 11.10~19.00 cm, {4 40.76~211.359.
12 SHNE

ME TGS EMHER /K 25 5
#3101 3 5825 S KA, 4o 10T H L AT
RUL K 15 TAE SR 25 Fa H4R

FOALAT MR 2K (TL) . K (BL). K
(BD) . 1A 5E(BW) ., 3k K (HL) . K (SL) . IR4%(ED) .
IRIEIFE(D). B (CPL). E#im(CPW), 3£ 10
(1) BBk A TFAUE R R, KN
0.1 mm, iR FRFEFRE, g 0.19.

HEZREERIPEAR: 5B 8 M Ak br T 1-8,
W5 15 PMHEZLZE AR 1-3~6-8 (& 2).
1.3 HESH
1.31 HEIRELXFSEEE T IHBR AN
K& R /NKESE IR G5 RS2, KBRS I 24 415
5 ] e P PR JE 0 B AR IR T kA7

FruEfk:

Madj = Ig(% +1J
A, MRG0 2 Mag AR HEAL S OB,
BL &K (cm).

FT e b g, SRR R Ty 207
%:(one-way ANOVA)FfiETE 3 AR AE X I ] 2 A
BEEFHSE, TR R 207 145 R,
K Pearson A G 1L 7 8 S LA B ST 1 S
B, IR BTG B S8, DI S50
L kg
132 EWHaoHh RTHEHENSH, sHE
BT AT X 233 AR bR EAL S B AT 4
Mro 5% KMO Fi Bartlett’s BK 3546 36 1 72 T
G3 BB X T R A BT aE A oL,
KMO { #4253 1 L) & Bartlett’ sERJE#0 36 B s i P
{E/NTF 0.05, 30 BT 2 A 5 18 & E AT 32 0
SR RO g S A S R B, DA Y
HARBUAA T, BEEREERT 1L R £
R, IR FH 7 25 5 K IE 28 Jié % 1 (vari max) Xif A1

< TL >
< BL >
<;-L>| = 9 - 2 P St
./'.;",,‘
Fi 2o 4
C LR
% e W ~.-. '.. :
BD orwies - S
. o
o .O‘” - .’ ~‘- -
- R~ | CPL
’f T |

Bl 1 RHREHIE A &
TL: 4K BL: fRK; BD: fAf5; HL: 3kK; SL: WK ED: Hi4%; CPL: EAHIK; CPW: RS
Fig. 1 Measurements on Siniperca kneri
TL: total length; BL: body length; BD: body depth; HL: head length; SL: snout length; ED: eye diameter;
CPL: caudal peduncle length; CPW: caudal peduncle width.
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B2 KHRSFHE SR 78 E R

8 AN FI 2 R R A bR L, 10 W 20 BRAR AP 3 TSR A 4 JEEEELET R AL 5 W BE S R i
6: MEEEILIRE A 70 REEALIT I IR A 8 R EE AR A
Fig. 2 Frame structure diagram of Siniperca kneri
Eight landmarks of anatomy, 1: tip of snout; 2: middle of eye diameter; 3: origin of dorsal fin base; 4: origin of pelvic fin base;
5: posterior end of dorsal-fin base; 6: origin of anal fin base; 7: dorsal origin of caudal fin base; 8: ventral origin of caudal fin base.

T HE B AT e, DN AR AR 45 32 W A3 A AR
ATk R . TER TR, S E8s 0
48 SR
133 BIGHBIREBIH  KRHZ LN ek
BrikifivE sS4, IFaar 3 MARIEIZRRF Lt
IR, ZH AR Poulet ™2 4 1
TER 3 22 H B0 IE ) S HE A SR RN 25 5 0 5
134 E£BZH =M Mayr 10T Ffp 7R
RN 4 TRYRLIN, X 3 AN A HR B AR 1A 20 T
RO 22 57 R AT 22 0. i AR
CD=|M;—M,|/(SD1+SD5)

A, My M a3l 36 2 AR SEFR Mtk S 500
SEXAME, SDy + SDo Ry X N BRI 2 .

B B4 5 M 5 AL BER FH Microsoft Excel 2010
Fl SPSS 16.0 #AFEAT, ABFSE R MK
B4 0.05,

2 HRE5HH

21 BEIEE

PR HEAL S B AT SR IR R O 22 00, BR
Z%% TLIBL . HL/BL . 1~4/BL F1 4~2/BL 4b, HAth
20 N SHUHE 3N RIRBRBE R Z [ e Ge i 2% b 22
S, B 20 S B0k R i — L AT
Pearson YRS (3% 1), 4 Pearson G4
M, S 2 Ak 2 L ES BRI R EOR Tl
T 0.80 SHL, WA AR 12 ~24(BD/BL |

BW/BL. SL/BL. ED/BL. ID/BL. CPL/BL.
CPW/BL. 3~2/BL. 3~5/BL. 5~7/ BL. 5~8/ BL
F 7~8IBL)E Ry 3 153 43 A1 g 25 4 53] R B A3 A
M ESE(ER 2).
22 ERaoH

KMO il Bartlett' s Bk ki 5045 11 9 KMO B il
P {84351 0.940 F1 0.000, #5&HIAHF5TFT %L
PR w8 A AT ER T . FE A R
R, A 2 T E R AR T 1.0, BitsimkR
iK% 64.255%, BIiX 2 NAHE ML RS
TIEA 12 M ERY 64.255%7%F 505 5 (3% 3). H:
W, B 1 R TTHR R N 54.742%, 5 2 F 4T
k%N 9.513% (£ 3).

M3 AKHERBRRER I ET 2 D> FRkE, £
B 1 R SCEEE R ))& BW/BL. CPWI/BL .
CPL/BL .7~8/BL .5~7/BL .5~8/BL .ID/BL ,3~2/BL
H1 3~5/BL, =2 W fa AR W) i v 22 e B 22 (1]
ORI . B ) AR RN S AT 2 il
KEEVE HIRY S SL/BL H1 ED/BL, 435l iz e 7 3k 3
(14K S RTHR I 1) KN (3R 4)

3 AN KHRSFRREAR sy 1 MERMS 2 211
THERCE AN 2 B, BT R, R AR
R MG1E 84 1=0 RYZEM, T S04 B4R )
FEAAE TS 1=0 A4, VT FIAR A B
ZIRFAER AT ES, HiX 2 DAL SIS BERRE
i B 30 X 20 TR (B 3)
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&1 3NKEREFREAKLL B AR AR AL I ER LR
Tab.1 The mean values of standardized data of charactersfor the three Siniperca kneri populations
and the comparisons among them

SRR X 2K it SRR IX 2k ES iy g i
[ETN sampling area statistical magnitude PEAR sampling area statistical magnitude
character ERCI] Hi Kl P character i A~ Kol P
Yanhe Tongren  Guanling Yanhe Tongren Guanling
ERIEK 349 0.353 0.357 1797 o168 |TYHEK 5151 0.123 0.130 7.457 0.001
TL/BL 3~4/BL
IEEIE 105 0.120 0.130 3240 0041 |3EK 177 0.185 0.189 6.027 0.003
BD/BL 3~5/BL
ot /. __ 2.
PSSR 056 0.067 0.073 50925 0000 |3OMK o166 0.166 0.181 18.937 0.000
BW/BL 3~6/BL
RKMEK 5145 0143 0144 0283 o754 |T¥HK 176 0184 0194 19856 0.000
HL/BL 5~4/BL
WIKIER 055 0.055 0.045 s6.428 0000 |2 0K 109 0.107 0.110 11.223 0.000
SL/BL 5~6/BL
P g
RIEIMERK g 033 0.028 0.032 12681 0000 |27HK g0 0.042 0.045 9.033 0.000
ED/BL 5~7/BL
B ] i/ o
K 0.026 0.026 0.028 5454 0005 | o " 0.063 0.062 0.070 9.654 0.000
ID/BL
e 7~6I{A 1
K 0.042 0.042 0.049 26722 0000 | 40 " 0.100 0.107 0.110 11.223 0.000
CPL/BL
JEHES 78/l
K 0.043 0.046 0.052 21277 0000 |7 o0 " 0048 0.047 0.055 23.073 0.000
CPW/BL
KK 149 0151 0156 5105 0007 |89®K o100 0107 0112 16.603 0.000
1~3/BL 8~6/BL
1-KK o149 0150 0151 0209 o812 |T¥* K o118 0116 0131 27.334 0.000
1~4/BL 6~4/BL
3~k 4-2/tk K
. .102 A 4. .01 A 11 11 .101 .904
3-2/BL 0.098 0.10 0.105 085 0018 |, oo " 0109 0.110 0.110 0.10 0.90
F 2 3NKIREFFHER RN E MR Z B AR REE X4
Tab. 2 The Pearson correlations among different measured charactersfor the three Siniperca kneri populations
4R character AHHE correlation
. s L, HR[E] £
R ARTE WK IRAR/ EE/E}: E/ﬁ E/szj: 1~3/ 3~2/ 3-4/ 3-5/ 3-6/ 5-4/ 5~6/ 5-7/ 5~8/ 7~6/ 7~8/ 86/ 6~4/
K Rk EE Rk T R Ok Rk Rk RR K KRR REK K AR RK K AR
BD/ Bw/ s/ Eoy & K K13 39/ 3.4 3.5 3-6/ 5-4/ 5-6/ 5~7/ 5-8/ 7~6/ 7~8/ 8~6 6~4/
BL BL BL BL D/ CPL/ICPW/ B BL BL BL BL BL BL BL BL BL BL BL
BL BL BL
(=1
(IS 0.44 028 0.45 0.41 0.37 042 053 042 054 038 050 049 041 037 036 041 043 047 0.48
BD/BL
5l
kK 044 0.13 045 059 067 0.76 070 0.61 0.78 057 0.80 0.79 0.70 0.68 0.58 0.70 0.66 0.76 0.79
BW/BL
WK/
kK 028 013 051 023 0.19 0.9 049 0.36 045 033 033 029 033 031 024 033 021 029 0.20
SL/BL
MR 42/
kK 045 045 051 057 057 049 058 053 0.64 048 062 064 053 058 047 053 053 061 064
ED/BL

(f#%¢ to be continued)
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(&3 2 Tab. 2 continued)

PR character

A correlation

sl RsE Wik IR

(NS
BD/
BL

S NIEE SN USIS

BW/
BL

SL/
BL

ED/
BL

R 1]

= ]

BRI I A

K
1D/
BL

kK
CPL/ CPW/
BL BL

1~3/

(SN

1~3/
BL

3-2/
(SN
3~2/

3~4/
USS
3~4/

3~5/
(SN
3~5/

3-6/
(SN
3~6/

5~4/

SN

5~4/
BL

5~6/

SN

5~6/
BL

5~7/

(SN

5~7/
BL

5~-8/
(SN
5~8/

76/
(SN
7~6/

7-8/
(SN
7~8/

8~6/
(SN
8~6/

6~4/
(SN
6~4/

HR ] ./
(L3S
ID/BL
K/
[Z3S
CPL/BL
AR
[z3S
CPW/B
L

1~3/
(SN
1~3/BL
3~2/
(SN
3~2/BL
3~4/
(L3S
3~4/BL
3~5/
(L3S
3~5/BL
3~6/
(L3S
3~6/BL
5~4/
(LSS
5~4/BL
5~6/
(LSS
5~6/BL
5~7/
(SN
5~7/BL
5~8/
(SN
5~8/BL
7~6/
(L3S
7~6/BL
7~8/
(L3S
7~8/BL
8~6/
[z3S
8~6/BL
6~4/
[z3S
6~4/BL

0.41

0.37

0.42

0.53

0.42

0.54

0.38

0.50

0.49

0.41

0.37

0.36

0.41

0.43

0.47

0.48

0.59

0.67

0.76

0.70

0.61

0.78

0.57

0.80

0.79

0.70

0.68

0.58

0.70

0.66

0.76

0.79

0.23

0.19

0.19

0.49

0.36

0.45

0.33

0.33

0.29

0.33

0.31

0.24

0.33

0.21

0.29

0.20

0.57

0.56

0.48

0.69

0.53

0.69

0.54

0.63

0.60

0.53

0.59

0.52

0.53

0.52

0.59

0.64

0.57

0.49

0.58

0.53

0.64

0.48

0.62

0.64

0.53

0.58

0.47

0.53

0.53

0.61

0.64

0.60 0.60

0.60

0.60

0.60 0.65

0.53 0.58
0.68 0.73
0.56 0.54
0.70 0.73
0.67 0.70
0.58 0.63
0.67 0.59
0.55 0.54
0.58 0.63
0.62 0.63
0.70 0.69

0.70 0.69

0.53

0.60

0.65

0.70

0.87

0.64

0.81

0.76

0.73

0.68

0.61

0.73

0.66

0.76

0.75

0.68

0.53

0.58

0.70

0.73

0.56

0.70

0.67

0.63

0.59

0.52

0.63

0.59

0.65

0.63

0.56

0.68

0.73

0.87

0.73

0.67

0.90

0.83

0.81

0.74

0.67

0.80

0.76

0.83

0.84

0.70

0.56

0.54

0.64

0.56

0.67

0.65

0.71

0.58

0.58

0.50

0.58

0.53

0.65

0.63

0.67

0.70

0.73

0.81

0.70

0.90

0.65

0.81

0.74

0.73

0.64

0.74

0.74

0.79

0.83

0.58

0.67

0.70

0.76

0.67

0.83

0.71

0.81

0.69

0.68

0.60

0.69

0.68

0.80

0.85

0.67

0.58

0.63

0.73

0.63

0.81

0.58

0.74

0.69

0.63

0.53

1.00

0.62

0.71

0.71

0.55

0.67

0.59

0.68

0.59

0.74

0.58

0.73

0.68

0.63

0.59

0.63

0.62

0.69

0.73

0.58

0.55

0.54

0.61

0.52

0.67

0.50

0.64

0.60

0.53

0.59

0.53

0.56

0.65

0.60

0.62

0.58

0.63

0.73

0.63

0.80

0.58

0.74

0.69

1.00

0.63

0.53

0.62

0.71

0.71

0.70

0.62

0.63

0.66

0.59

0.76

0.53

0.74

0.68

0.62

0.62

0.56

0.62

0.68

0.73

0.70 0.64

0.70 0.70

0.69 0.69

0.76 0.75

0.65

0.63

0.83

0.84

0.65

0.63

0.79

0.83

0.80

0.85

0.71

0.71

0.69

0.73

0.65

0.60

0.71

0.71

0.68

0.73

0.81

0.81

TE: PRARIR A IR T35 T 0.80.

Note: The correlation larger than or equal to 0.80 was shown in bold.
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R 3 BMKRIREFERL S D AFHEEMRASTTIE (S 1-6)
Tab. 3 Eigenvalue and cumulative contribution of variance calculated by principal component analysis from
the correlation matrix of thirty-four morphological characters of three Siniperca kneri populations

ZHL parameter

FE 4 principal component

1 2 3 4 5 6
R eigenvalue 6.569 1.142 0.706 0.588 0.506 0.476
T1Hk /% contribution 54.742 9.513 5.887 4.901 4.217 3.963
ZFTTHR /% cumul ative contribution 54.742 64.255 70.142 75.044 79.261 83.224

F 4 3NKEREFEERRY 12 MERERTEE D
FRSEFREE
Tab. 4 Thefactor loadings for 12 characters of Siniperca
kneri on thefirst two principal components

#z5 3PMKIREFEFAR Fisher LM HIHI BB R
Tab.5 Linear discriminated functions of three
Siniperca kneri populations

#HA population

S LGN . — -
parameter  character el A K
Yanhe Tongren Guanling
q'_‘_r'_’ ..
X1 lias 1207 1432 1555
BW/BL
Xz IR 1458 1494 909.569
SL/BL
e
X3 IR/ 2809 2168 2755
ED/BL
X4 FEM K/ I 841.963 901.268 1124
CPL/BL
Xs 351k 528.671 572.005 579.359
3~5/BL
x, [OMEK 1404 1369 1654
7~8/BL
R constant  —219.451 < —224.240 —247.235

o BRI CERG2
chamer e[ pepd hesecongpr e
K FEMA K BW/BL 0.895 0.065
w4 CPw/BL 0.815 0.129
RARK /MK CPL/BL 0.797 0.188
7-8/1k K 7~8/BL 0.786 0.208
5~7/# 4 5~7/BL 0.763 0.320
5~8/ik K 5~8/BL 0.692 0.260
R 18] #E /& 1D/BL 0.670 0.306
3~2i{k K 3~2/BL 0.658 0.416
3-5/ffk 4 3~5/BL 0.631 0.406
WK MR SL/BL -0.008 0.920
iR42/1k K ED/BL 0.497 0.687
M A BD/BL 0.435 0.442
4
3t x X x ?{:"‘iif Yanhe
@ i1~ Tongren
2+ v X% Guanling

F 432 second principal component
S

-2 -1 0 1 2 3
FR431 first principle component

Kl 3 3ANRIRBRIEATTFIA 0o o 18]
Fig. 3 Distribution of the first and second principal compo-
nent coordinates of three Siniperca kneri populations

2.3 ZEFHFHH S
3B AL FN N AT 25 S LK 5. 3 5 i
7~ BW/BL., SL/BL. ED/BL., CPL/BL. 3~5/BL

H1 7~8/BL M5 3 ASFPREM B E MRS R
FHIX 6 MRS B0 7 T 34N R i RE A 1 40 531)
N
RS R HR S5 A A -
Y=-219.451+122.890X;+1458X,+2809X 3+
841.963X,+528.671Xs+1404Xs
WA R MR g A A -
Y=—224.240+1432X,+1494X,+2168X3+
901.268X,+572.005X5+1369Xs

SR R AR A A
Y=-247.235+1555X;+909.569X+2755X s+
1124X,4+579.359Xs+1654Xs

3 KHRSRAEAA Y FI BN L5 R WL 6, R
6 Al AEAC HTERY, YR AR OGS AR
S 8 .3 A5 EFIMAR R, FIHIHERZ 5 5
;4 87.5%. 90.0%. 96.2%, ZE4 H 5 HER R Ny
93.13%., 2 H. 55 Uik B ¥ ] A4 119 ) 1) v e A
87.14%, Hil{-HEAN 87.50%, FCISHEASN 95.42%,
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Tab. 6 Classification results of three Siniperca kneri populations
3R 38 B B IE R AR 5 H B TEH AR
sentenced population when no ] 1) Y % sentenced population by ) 5 HE B SR 1%
#f 4 population cross-validated accuracy rate of cross-validated accuracy rate of
Yy W L discrimination Yyl B B discrimination
Yanhe Tongren Guanling Yanhe Tongren Guanling
YT (70 F2)
2 2 .57 1 7.14
Yanhe (70 ind.) 6! 6 88.5 6 6 3 8
-2 ) . 3 29 0 90.63 3 28 1 87.50
Tongren (32 ind.)
Kl (131 €) 3 126 96.18 3 3 125 95.40

Guanling (131ind.)

LA T AER 2 R 91.85%, A8 H IS IFSE 5 %
At 10 5310 2 R A 0 0 i 235 SR A v SR B
I HLAZ3E, SRR 2 2 AT R Y
24 MHRERESH

Xof 34 HE SR A 1Y) 12 301 8 S MR A T 22 5
PEOMT, HES R ILF 7, 3 KIRSREL A 1 T i

Fz7 3IPKRIREFEFARE 122 MR EF R
Tab. 7 Variation coefficient of 12 characters of three
Siniperca kneri populations

Pk I vs AT WRIT vs eld M vs eI
character Yanhe vs Yanhe vs Tongren vs
Tongren Guanling Guanling
g‘D'f’B’ f“‘ 0.210 0.010 0.270
ot ..
ggv\%gf K 0.839 0.724 0.400
?LJ/L‘B’EZM‘ 0.373 0.582 0.340
s .
EEED‘/IB’ f“‘ 0.973 0.039 0.449
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Morphological differences among three wild populations of Siniperca
kneri sampled from Guizhou Province

CHEN Xueweijie*? GUO Jiankang®, YANG Zhi%, CAO Hengyuan', AN Miao*

1. College of Animal Science, Guizhou University, Guiyang 550025, Ching;

2. Key Laboratory of Ecological Impacts of Hydraulic-projects and Restoration of Aquatic Ecosystem of Ministry of
Water Resources; Institute of Hydroecology, Ministry of Water Resources and Chinese Academy of Sciences, Wuhan
430079, Ching;

3. Xiuwen Agricultural Bureau, Guiyang 550200, China

Abstract: To analyze the morphometric differentiation of wild Sniperca kneri between the population from the
Yangtze River Basin and that from the Pearl River Basin, the variation in morphological characteristics of S. kneri
among three populations from three different sampling sections (Yanhe section of the Wujiang River, Tongren sec-
tion of the Jinjiang River in the Yangtze River Basin, and Guanling section of the Beipanjiang River in the Pearl
River Basin) were assessed using multivariate analysis methods based on the measured morphological data and the
truss network. The results showed that among the three populations, the eyes of the individuals from the Tongren
section were the smallest, the body width from the Yanhe section was the thinnest, and the population from the
Guanling section had the thickest body width, the shortest snout length, but the longest caudal peduncle length.
After standardization and parameter selection for original data, the data for 12 selected characters were used to
conduct principal component analysis. Two principal components were constructed, which resulted in a cumulative
contributory ratio of 64.255%. Principal component 1 was mainly affected by characters, including body width,
caudal peduncle shape, and distance between the eyes, whereas principal component 2 was mainly affected by the
length of the snout and size of the eyes. A stepwise discriminant method was used to establish the characteristic
discriminant functions of the three stocks, which revealed that the total accuracy rate of discrimination by the
cross-validated method was 91.85%. The coefficients of differences for the 12 characters among the three stocks
did not reach the threshold value of 1.28, although the subspecies could be clearly discriminated. In short, the
morphometric differentiation between the two populations from the Yanhe section and Tongren section in the
Yangtze River Basin were low, whereas the morphological differences were higher between these two populations
and the population from the Guanling section sampled from the Pearl River Basin. Nevertheless, the morphologi-
cal variation of the three populations shown in this study represented morphological variation from different geo-
graphic populations of the same species, which had not reached the level of subspecies variation.
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