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AN [RJ 7T AN ) 5000 1) B L Sl AR A M T LAFE 2
JCENE S BT B FERE R, 00T F A R B A O R
KT HAR R REH X R, T2 5 R A R
FEAR R, L HER 2Ok A R FEK
Y, ORI, 2010; B E RS, 2015; Kk
IRAE, 2014;) AT (EIGE S, 2013; B4R, 2013).
PR (B EAE, 2015; ZE7E5F, 2012) DU (G AL 4E,
2012; 5KFEINAE, 2014)F1k A CFHESIAE, 2015)%%
AR TS PER A5 A bR TR AH 26 56 2R IR 4l o
FUME B (Siniperca chuatsi), HFREEEM, EFRIE
HEENL TR MK T —, R EZAE T
(R, 2015), 2015 4%, FR 8 65 1Y % 5 7™ 8
298 Jit, TARBA N 10 T t GEEWIEE, 2016), BEH
5 5V ) 2 R, 20 T R e s 9 B B3 A AR R
FhE E 5T . HAT, XM SE SRR 5 A KPR 5
A FE M AL UL, SKIESE(2013a, b)) X 568 B i i 7%
ORI AS PRI T T 38 AT, UESEAN [v] H % R s it
123 5 5% 10 4 A R g AR R A K S B AR
(2014)XF AS[R) A W4 MR A9 2 oy R AT 400, EIH T4k
T AR R A v 2 SR 0 ) A K I B e o R
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M REAS BB, MRE SN AR . S 452 B R K
S, BEACEERR, 1R 2E XL/, BB AR )
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K22 TG 1 E AV 1m0 5 R BORE56 , 245 45 38 AR 2 M ik
B RS I 184 AR AL 2837 IR IR H 1Y
WA 4K (TL) . K (BH). kK MHL). RZED). B
W4 K (CPTL) A & (CPH) 3 6 Mtk 51K & (BW)
1) IR B HEAT 4387 5 DA H e AT R I S5 25 150 2

AL ZICAT R, fa BENLANI 120 R HEAT M H]
BT IRUE o ANBIFFEEE IR AT O T — 2R ) 1 R
BEA R AT IR, S ER8eR
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FTHG AR 3 AN SEAHER S B AR IR R R
(62 ). LRFKIH W SR FEAER (37 ) Al g I J2 181
AR (63 BB), dhit 162 BB, Hith, TR
2 ANFRFE BRI AR A8 W E TH T  B T ol
BFB7 AR 55 A BN 7 SR G AR Ah 90 5 B AR B R ) T
2015 AR AR IRBEERT . LA 3 AR ORSEAR, SRH
SEAE WA HN 2 3SR B B, 34T 9 REA (184 P FK
#), 32837 B F MK, gl i R bRic S5 ik
Fr 15 38 T AR el BB R 45 A R ) 5 £ 77
e LA ] — b, FRAE 140 d SRR I,

1.2 HARESMEIRNE

T SE FH Tricaine (MS-222)FREESC6 11, FRIT
FIHPE Ry 7.5~13.5 g/m’, JKIE K 20°C~25C, R
PR TR EERE 0.01 g); 2K . KmHE
MRS B AH A IR, IR ARSI E i 4
KA A M A V1.0 (B0 5 2013SR144497),
et . kKL IR BREKMERS 6 1
TEAMERHATI G, E T 58RI GR R R, iH5E N
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The measurement of the morphological traits of S. chuatsi by software
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BB A AN (B — 5, 2011; ZEHELE, 2013;
T4, 2013):
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21 FMEHSERKMERSE

e T 2837 EIHMEST A A E . 2K K
kKL IR B RKAEMR . fExLemike,
TR RS S REOR S, 5 44.275%, MRAZMAS S 250
AKX, 4 10.964%, HARA MRS 5 ZEC7E 13.884%~
16.967%Z[0)(F£ 1); A MERPRUERIESN, Ul Fr
FEAR S SO SRR AG TR, TSt .

2.2 AMSERET & KB AE K 1

XoF S8 W % 25 T 25 R A o R A T A 408, RAS 4%
PRRFBRUEMCREGE 2). H, 2K 5K
KRB, R 0.974; PRES5HAIE SR
RB RN E B, 52K IR R I AH 5 R 50
K, AR 0.929 F10.932, 5 IRAR AR G R BUR
N AR T T 2 (R] ) R OGP X R B AR 2 KO
(P<0.01),
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Tab.1 Statistics of the morphological traits of S. chuatsi (n=2837)
Motk Traits LB Mean  Brifi 22 Standard deviation  AR#fEiR Standard error ZE ST R %X Variable coefficient(%)
&E BW (g) 285.096 126.226 2.375 44.275
4K TL (mm) 24.982 3.674 0.069 14.706
&% BH (mm) 7.690 1.281 0.024 16.662
kK HL (mm) 7.509 1.153 0.022 15.352
42 ED (mm) 1.150 0.126 0.002 10.964
FEMi4 K CPTL (mm) 6.539 0.908 0.017 13.884
FEM = CPH (mm) 2.384 0.404 0.008 16.967
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Tab.2 The correlation coefficients between the morphological traits of S. chuatsi (n=2837)
PEIR Traits 1R #H BW 2K TL A BH %K HL ARf2 ED R4k CPTL E#ki& CPH
1A H BW —
2K TL 0.929" —
A% BH 0.932" 0.974" —
3k HL 0.841" 0.901"" 0.881"" —
k4% ED 0.492" 0.549™ 0.530" 0.649" —
FEM4K CPTL 0.804"" 0.899" 0.860"" 0.721" 0.437" —
A= CPH 0.855" 0.913" 0.906" 0.793" 0.478" 0.856" —
e LR (P<0.01), £ 4[F
Note: ** indicate extremely significant differences (P<0.01), the same in Tab.4
2 o HENT I A Y A PR X AR EE Al AR R R E AR A (0.473), WS 5 T 1) 45 4E FH (0.459)

A, WETERER(R=0.947, F=3490.266, P<0.01).
N, BT SRS R R Y SR D RN Z ST IRl H ¢
RIELIAAAE, PTHEAT AR S AT 5 E O 1m0 0 2R ke <k
FRN A o 72 i AR B I KF-(P>0.05) (3R 3), ik
IR S A B R AW e MR i it — 25 4T o

BT SRR AN = ARSI 4 AR PR T
T Y B AR AR T, T B0 e o A o ) 42
VEF 5K (0.633), T 44 38 o Ath ARG A B 1% [i) 42

(R 4); WRERFEREKMRNE EEEH B KT
HAEEH, Hr, B KR 0 B AR H &/
(-0.152), i [ 2 1 F 45 K (0.980) (5% 4).

24 MEHESERIMEENRERES T

THE A TE AR (d) BIE 2 PR P 95 8] (d,) D[R]
MR E e e R, BT A s 2500 B Ak 0.896,
%E*ﬁa‘é%%ﬁz(ﬁ)*ﬁ%, EERFHERK . K5

YER8/N0.296), BHEAEHIL R TIREEAERT; R R A 4 IR MR R 52w {4 8 1Y 8 it &Wt
#3 MEFIZESEREEENREERELER
Tab.3 Partial regression coefficient test of the morphological traits and body weight of S. chuatsi (n=2837)
B Variables OREARE R RERY t »
Partial regression coefficient Standardized partial regression coefficient
# & Constant —433.401 -51.386 0.000
£k TL 21.740 0.633 15.253 0.000
&% BH 46.602 0.473 16.043 0.000
3K HL -3.406 -0.031 —1.687 0.092
IR% ED -28.001 —0.028 -3.257 0.001
M4 CPTL -21.107 -0.152 -8.817 0.000
M CPH 5.366 0.017 1.032 0.302

T P<0.05 FoR i3
Note: P<0.05 indicated significant differences

* 4 HMEHESERMEEZMOBEZSH
Tab.4 Path analysis of the effects of the morphological traits on the body weight of S. chuatsi (n=2837)

HRFEC ey

[a]82/EH Indirect effect

T%i}t\s Correlation . e A £k ENE SIS Rz  Eiek B
index Total TL BH HL ED CPTL CPH
2K TL 0.929" 0.633 0.296 — 0.461 -0.028  -0.015  —0.137 0.016
1A% BH 0.932" 0.473 0.459 0.616 — -0.027  -0.015  -0.131 0.016
3K HL 0.841" —0.031 0.872 0.570 0.417 — -0.018  -0.110 0.014
iR4% ED 0.492" —0.028 0.520 0.348 0.251 -0.020 — -0.066 0.008
EMi4K CPTL 0.804" -0.152 0.980 0.569 0.407 -0.022 0.012 — 0.015
A= CPH 0.855" 0.017 0.838 0.578 0.428 -0.025  -0.013  -0.130 —

W RN W (P<0.01)

Note: ** indicated extremely significant differences (P<0.01)
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Sk KRR A e MR X AR B A ﬂﬁ?l‘HXﬂF/ FAPR F10.224, P[] P g VR A ORI = B0 Bl R AR
PR AR R DL4 K RV 5 ) 52 , AroA 0.400 FHFR B 5 R(0.583) (6 5), HARAIIH/IN<0.05).
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Tab.5 The determinant coefficients of the morphological traits on the body weight of S. chuatsi (n=2837)

PEAR Traits 2K TL &= BH %K HL AR1Z ED B4 K CPTL R CPH
4K TL 0.400 0.583 x -0.023 ~0.174 x
&% BH 0.224 x -0.017 -0.125 x
LK HL X X X X
IR4& ED 0.001 0.003 x
B4k CPTL 0.023 x
FMiR CPH x

T R AU A

PR AR (0 R 2R B, T Ak LA _E SOy 79 TR PR I 1] 0 A o ) e R 2R

Note: The data on the diagonal line in the table were the determinant coefficient of single morphometric trait on body
weight. The data above the diagonal line were determinant coefficients of the pairwise traits on body weight

25 FAHFHEHESHERKNEES TEPAFRNEL

HRYEI 22 B it A 7 A Z ot E A, i Tk K
FEAR = g lH R ECR R ER 3), Wik, ARk
FEAR R 2 A~ A4 &, FRIET 20 mF50 01 (% 6),
AL AR R ARA RN AN 4 K A R S I Y
R

y =—433.157+20.678x, +47.338x, —34.056x; —18.84x,

y IR (g), x WK (mm), x; WIEE (mm), x;
FIRFE(mm), x4 KRR (mm).

22 76 81 A 5 R B J7 26 43 At B AH S 38 500 B 45
R, [EE 5 B B (P<0.01) (3 7), HATEESMEIR
X ) Qi BT U 2R Bt A ik 3 (P<0.01)(FE 6); 4 Mk
AR (9 T PERS 5 R=0.947, 1611 4 AR WA
A BRI A

e, SRR, BAHIBIHERF R 61.667%, TEiAE
INTF 200 g PO e E LR B ER R IR B 72.131%, H
TERT 200 g MIHERF KA 50.847% (K 9),

3 itig
3.1 HMPEMEEEERNEERSER
PRI B EE R LR MR, AR R M0

K, BAE N RZEAIEE T EHERIR LR B 5,
2010). AHFFTM T 2837 RRUMEHRY 7 4 KA

x6 AEFIERSURKSEENEDZA
REHLE( )

Tab.6 Partial regression coefficient test of the
morphological traits and body weight of S. chuatsi
(HL and CPH were eliminated) (n=2837)

2.6 FHMER I % T B3 5 R E S R IGIE 5 (TIGVEER 4
B Variable Partial regression ¢ P
SR T A MR AR B i e R0, K ATE coefficient
T AR B ) e i R B (e 5), TR, ) R A £ # Constant -433.157 ~51.498  0.000
{1 R VA s B o il AT Z2 e Il A e by, s ek 4K TL 20.678 17.474  0.000
FMA 5 R SR ) [l )H R (R 8): k% BH 47.338 16.692  0.000
Wit . y=-480.563+ 24.976x; +18.182x,; 3L HL x x X
Mefa . y=-436.168+13.502x, + 49.657x, R4 ED -34.056 4320 0.000
L,y MR, x MK, x NIERE. EAfi4 K CPTL ~18.840 8,905  0.000
M (MERERNR 7R, B 120 BEjiHT5 e CPH x X X
xR7 SHBEEAAEMNFESH
Tab.7 Analysis of variance of multiple regression equations
8% Index BT SS HHE df ¥19r MS F P
4 Regression 39645930.53 6 6607655.088 3490.266 0.000
3% Residual error 5333050.77 2817 1893.167
B3t Total 44978981.30 2823
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Tab.8 Partial regression coefficient test of the morphological traits and body weight of male and female S. chuatsi

(HL and CPH were eliminated)

n(female)= 150, n(male)=150

5 Sex A% 1 Variable a5 240 Partial regression coefficient t P
MiVE Female 1% Constant ~480.563 ~23.682 0.000
2K TL 24.976 7.991 0.000
&% BH 18.182 2.050 0.042
HEtE Male @ Constant —436.168 -19.688 0.000
21K TL 13.502 4.978 0.000
K& BH 49.657 6.502 0.000
RO FHMEHRIELE X HIIELE R
Tab.9 The results of sexual determination of S. chuatsi
(L 15224 FI4L Discriminant number (ind.) W%
Body weight(g) Number(ind.) 1EH True =¥ False Accuracy rate (%)

<200 g 61 17 72.131

>200 g 59 29 50.847

28 All 120 46 61.667

YRR, ek, e, kKRB Bek. B
W AR, A AR PR e R B R, DA DU
R H AR PIR A 7500 M i 0 e B RO FTAT Y, it
I i A 000 ) 6 WA T A BLAT ORI IR R R

TE MR A b IR 50 A KRR E B 25 6 I
W, oA Yk E i SR AR (L 4R, 2012),
TEEF LR, @ MR B A B OC R, Al ]
EE . SR E MR FIR IRt 2% (3 Rk 5,
2006). FIFHERSHT, 456 2708k mH 5387 5 i
FHICAHT, ATLORE B . U0 A 31 A 2% 78 1 OC &R
(HCHE S5, 2006) ., ASBIFZ8 X0 M i 1 (R o 5 4 TR 28
PERIEAT T RGAT, R BLATE AP A8 ) 24 47
e 25— T 250 NH Oy B 158 1 e 17115
RS, S B AR AW 04 i 1E1 DA 3R BUE A
=, BB 2 AMRIEE T RAMZ kA
TR, JF3E A8 A 5 B A A T A RO A R B
FENE T LA B B3 A TR 285 1 R 3 ek JFE Al A bR X6 4% 5 7 1)
FAE T o SR W 5 1) 4 TR o X ) B e A
i, HA R R = i 2 (R e e 2R 4ot B 2 8 T A,
PR o 3K 508 3k B8 (Oncorhynchus mykiss) @ |
41 3k ) (Megalobrama amblycephala) . 41§ 75 J7 fifi
(Fugu rubripes)Fl [ABE L1 5 ik (Salvelinus leucomaenis)
AL TR BRI TR 45 A [R] , 3k 26 0 2 XA (1Y)
TR BRI A AR S R s Rl e,
[F) P e FR AR 3 2 DA A R /AR v A B R A FH R B2 A K
(&) A4, 2011; B5THAE, 2011; ERESE, 2013;
WERE,2010; FKAIREE, 2014), #ETHRE BB T
B, 525 7R B RS S 19 B e R R T TR 3 [

DL RBUY B A(E KT 0.85 B, £ B A= 5K
A5 AR DG HE R R (R IMRAE, 2004), ABF5EH, 42
K RE . IRERMEM K 4 AR E R g R
B FIE 0.896, FHIX 4 ANPEMR R 5 0 1A 5 (1) J
PER A 1 A 0 2 0 I AP DR X AR B 1) 552 A
BN o ARG I A AT KRR AR T A 57 1 [l 05 R i Ak
TR AR 52K KE . IRERERS KR
KR, MR R A | s R n] DU S 2Rk
B FEERESE.

3.2 UfEdE R MR A0 L S K H A

TEKA S, At 2 eI R 1 A K AFAE W
W25, W K# i (Larimichthys crocea). K%Y
(Scophthalmus maximus) . ¥ i i (Pseudobagrus
Sfulvidraco) P21 & 7R J7 il 55 GEALAE, 2014; B £ IR 4%,
2015; MAHAESE, 2004; E5E5F, 2015); A7 L NIA
FEWN R AERKZSR, WREBERJeH(Paramisgurnus
dabryanus) F1 16 #7511 HR 5% 1 (Mene maculate) 55
(I, 2011; FEEFSRAE, 2012;) 0 M 058 A~ 1
A RKAUAFTE2E S (EIRTE S, 2006), {H RS 0K 75 K 15
PEBGARTBCIARA S 2=, MAMTIEZS X L) DXl H
TSR, TELE B P FE HEA T IS 25 SR AR A AR 119 328 22
IF ik REAR R o

AR | AR 3 AR SR
FHOROGZR , fENT T ME MR i > AR 8 S 8800 1l 5
TR, SR T MEREF N SR ERR R 61.667%; 1T H X/
RS (<200 @) BIREAFN IR HRTE m, ATik 72.131%
(e 9)o 0 H IR LA A 1A T M A A 1% ) ) T i
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Correlation Analysis of the Main Morphological Traits and Body
Weight of Mandarin Fish (Siniperca chuatsi) and M or phological
Traits Between Males and Females

DONG Junjian', SUN Chengfei', TIAN Yuanyuan'?, ZENG Qingkai'?,
SHI Hongya'?, LU Maixin'?, YE Xing"*"

(1. Key Laboratory of Tropical & Subtropical Fishery Resources Utilization & Cultivation, Ministry of Agriculture,
Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 2013006)

Abstract To assess the correlation between the main morphological traits and body weight of
Siniperca chuatsi as well as the morphological differences between males and females, 2837 S. chuatsi
individuals from the same farm pond were used to measure seven growth-related morphological traits
including total length, body height, head length, eye diameter, caudal peduncle length, caudal peduncle
depth, and body weight. Correlation analysis, path analysis, and multivariate linear regression analysis
were used to analyze the correlation between morphological traits and body weight. A total of 150 males
and 150 females were randomly selected to establish multiple regression equations, and 120 individuals
were used for gender verification. The results showed the correlation coefficients of body weight to total
length and body height are the highest among all the morphological traits. The established regression
equations and partial regression coefficient tests indicated no significant correlation of head length or
caudal peduncle depth to body weight, which were excluded for further analysis. Path analysis revealed
the largest direct effect of total length and body height upon body weight, which was greater than their
indirect effect. The highest determinant coefficients of single and pairwise traits to body weight were total
length and body height in both single trait determination and pairwise determination. The determination
coefficient (D.d) of the four traits was 0.896, suggesting a greater correlation for the four traits to body
weight and a higher reference value for the fitted multiple regression equation. A regression equation for
the gender was established. Verification results indicated that higher verification accuracy of gender was
obtained for individuals with body weight less than 200 g. This study provides an essential reference for
determining the evaluation indices for the morphological growth traits of S. chuatsi, and would facilitate
the breeding selection.

Key words Siniperca chuatsi; Morphological traits; Body weight; Correlation coefficient; Multiple
regression; Path analysis
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