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Fig. 1 Sketch of morphometric traits in \Verasper variegatus
BH-body height, BL—body length, CH—caudal peduncle height,
CL-caudal peduncle length, FL—full length, HH—head height,
HL-head length, SL—snout length.
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Tab.1 Descriptive statistics of body weight and mor phometric traits of Verasper variegatus at 11, 14 and 17 months

11 H# 11 months

14 A ¥ 14 months

17 A#% 17 months

MR trait

FHE bifE% SD TREB%  FHE b2 SD TREB/% FHME b2 SD A2 5 BB %

mean Cv mean cv mean cv
4K FL/cm 23.77 1.08 4.54 30.73 1.63 5.32 34.31 1.79 5.21
& BL/em 20.39 0.93 4.54 26.36 1.60 6.06 30.01 1.61 5.35
&7 BH/cm 10.74 0.61 5.72 14.08 0.86 6.10 16.11 0.75 4.68
%K HL/em 5.15 0.40 7.80 6.35 0.60 9.45 7.22 0.56 7.73
k¥ HH/cm 2.68 0.26 9.67 3.62 0.43 11.93 4.08 0.40 9.86
EMEK CL/ecm 1.26 0.20 15.61 1.81 0.37 20.56 2.34 0.47 19.92
AR CH/cm 1.91 0.19 9.77 2.69 0.28 10.46 3.31 0.36 10.87
W SL/cm 1.08 0.16 14.68 1.35 0.24 17.48 1.62 0.25 15.12
A BW/g 214.58 30.33 14.14 460.20 58.49 12.71 665.06 88.42 13.30




%5 6 W W3R AN TR] AR A S B IRE 2 S 2 M bR A R o )3 A 20 A 1171

Fz2 1B, 148EM17 ARENESREREMNMEXER

Tab. 2 Phenotype correlation coefficient among the traits of Verasper variegatus at 11, 14 and 17 months
Hi# months of age PRI trait &4 FL {AK BL #&% BH kK HL km HH JEMEK CL BE#& CH WK SL k& BW

2K FL 1 0.908  0.5577  0.5377  0.419” 0.406" 0.588" 0.285"  0.460”
& BL 1 0.590"  0.565"  0.387" 0.434" 0.516" 0.259"  0.528"
= BH 1 04317 0.220° 0.337" 0.646™ 0310  0.5417
%£ HL 1 0.442" 0.196 0.341" 0.572"  0.254°
11 k¥ HH 1 0.136 0.295" 0.313"  0.125
ik CL 1 0.408" 0.169 0.310™
MR CH 1 0.243" 0.3917
W SL 1 0.075
fk&E BW 1
4K FL 1 0.884"  0.6817 03917  0.4117 0.323" 0.514" 0.175 0.654"
& BL 1 0.644™  0.464™ 0390 0.253" 0355 0.151 0.634"
& BH 1 0.452""  0.344" 0.233 0.428" 0.156 0.645™
%K HL 1 0.454" 0.120 0.097 0.288"  0.495"
14 % HH 1 0.509" 0.358" 0.476"  0.355"
ik CL 1 0.572" 0.095 0.276"
R CH 1 0.172 0.412"
W SL 1 0.152
K% BW 1
4K FL 1 0.913"  0.650™ 0.449”"  0.416" 0.359" 0.477" 0.429"  0.712"
& BL 1 0.650 0475  0.462" 0.484" 0.573" 0473  0.686"
A% BH 1 0.430"  0.442" 0.232" 0.4817 0383 0.663”
%K HL 1 0.550" 0.207" 0.385" 0.400"  0.325"
17 %= HH 1 0.273" 0.538" 0.396"  0.319"
MK CL 1 0.536" 02817 0.199°
EA T CH 1 0.457" 0319
W SL 1 0.409"
K% BW 1

T 7 FORSGHRE R EMA T B K (P<0.05);  “**” FoR 5 K AU A BB B K (P<0.01).
Note: “*” indicates the correlation coefficient reaches significant level at P<0.05, “**” indicates the correlation coefficient reaches significant
level at P<0.01.

®3 HSMRMIERESGFENEEZRBRERSN

Tab. 3 Direct and indirect path coefficients of morphological trait of Verasper variegatus to body weight

H#% months of age PR trait FARRE 1y HIEEH Py [A]3/EH indirect path coefficient

11 > &% BH &K BL
A% BH 0.541%* 0.352%* 0.189 0.189
K BL 0.528%* 0.321%* 0.208 0.208

14 > &K FL 1A% BH kK HL
42K FL 0.654%* 0.367** 0.287 0.202 0.085
7= BH 0.645%* 0.296** 0.348 0.250 0.099
%K HL 0.495%%* 0.218** 0.277 0.143 0.134

17 > 2K FL &7 BH
2K FL 0.712%* 0.487%* 0.225 0.225
1 BH 0.663** 0.346%* 0317 0.317

TE: 7 SRR 5 A A AR Gk B 2 K1 (P<0.01).

Note: “**” indicates the correlation coefficient reaches significant level at P<0.01.
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Tab.4 Determinant coefficients of the morphometric traitsto
body weight in Verasper variegatus at different months of age

11 A# 11 months & BH A& BL
A% BH 0.124 0.133
& BL 0.103
14 H#% 14 months 4K FL & BH % HL
4K FL 0.135 0.148 0.063
k% BH 0.088 0.058
%K HL 0.048
17 A4 17 months 4K FL &% BH
4K FL 0.237 0.219
& BH 0.120
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IR o ZoCll 07 R 07 22 e A 4 RS T

AT ST 45 21 14 8103075 A8 68 T A [7) fsf S0 [ B 2 e
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Tab.5 Standardized coefficient (partial regression coefficient)

H s | PR HEALFR AL unstandardized coefficient KR BB

AR & variable

t MK sig

months of age Z¥ B FRUEIR 2 SE standardized coefficient
& constant —186.412 56.037 -3.327 0.001
11 &% BH 17.381 4.966 0.352 3.500 0.001
& BL 10.517 3.298 0.321 3.189 0.002
#H constant —362.484 79.411 -4.565 0.000
” 2K FL 13.145 3.416 0.367 3.848 0.000
k% BH 20.172 6.707 0.296 3.007 0.003
%K HL 21.199 7.635 0.218 2.777 0.007
7 constant -816.147 131.558 —6.204 0.000
17 2K FL 24.121 4.306 0.487 5.602 0.000
A% BH 40.575 10.197 0.346 3.979 0.000
#*6 ZaBEAREFESHE
Tab. 6 Analysisof variance of multiple regression equation
H#% months of age WiH item -4 sum of squares  HHJE df 75 mean square F WEMAKE sig.
[B]H regression 32796.729 2 16398.365 27.284 0.000
11 5% 7% residual 58299.631 97 601.027
MIT total 91096.360 99
[l regression 182470.492 3 60823.497 37.388 0.000
14 525 residual 156175.508 96 1626.828
BT total 338646.000 99
Bl regression 445969.852 2 222984.926 65.924 0.000
17 5% 7% residual 328097.788 97 3382.451
M3t total 774067.640 99
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Path analysis of effects of morphometric traits on body weight in
spotted halibut Verasper variegatus at different growth stages
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1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China
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Abstract: Verasper variegatus is an important representative species of the Pleuronectiformes. It has a fast growth
rate, most parts of its body are edible, and the meat is tender and delicious; all these features make V. variegatus a
good aquaculture candidate. In order to explore the relationship between morphometric traits and body weight in V.
variegatus, full length (FL), body length (BL), body height (BH), head length (HL), head height (HH), caudal pe-
duncle length (CL), caudal peduncle height (CH), snout length (SL), and body weight (BW) of V. variegatus at 11,
14, and 17 months of age were measured. Correlation and path analysis were conducted, and the effects of each
morphometric trait on body weight were separated into direct and indirect effects. Regression analyses were con-
ducted with morphological traits as independent variables and body weight as the dependent variable at each
growth stage. The results showed that (1) different morphometric traits had significant path coefficients at each
growth stage; at the 11 month stage, the morphometric traits that significantly affected body weight were BH and
BL, at the 14 month stage, the significant morphometric traits were FL, BH, and HL, at the 17 month stage, the
significant traits were FL and BH. (2) The regression equations at 11, 14, and 17 months of age were Y=
—186.412+17.381 Xy +10.517Xp, Y =—362.484+13.145Xp.+ 20.172Xp+21.199Xy1, and Y =—816.147+24.121 Xp +
40.575Xgy, respectively. (3) Besides the morphometric traits included in this study, body thickness is another po-
tentially important trait that can affect body weight. This study demonstrated the relationship between mor-
phometric traits and body weight. The results provide valuable information and theoretical guidance for V. varie-
gatus breeding programs.

Key words: Verasper variegatus; morphometric traits; correlation analysis; path analysis; regression analysis;
weight relation
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