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2
Fig.2 Pictures showing the measurements of the body size traits of experimental fish
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Tab.1 Definition of bo@y size measurement traits of 3
experimental fish ’
()5 ., G G
X, A=B>C A=B<C; (2) 17
X, ., Ls Ly A=<B=C(P>0.05),Ls B C
X (P<0.05), B>C | A=B>C,;
X (3) K F A>B>C (P<
X 0.05) A=~B<C : 24
Yo _A-B B-C A-C
i 95.8% 8.3% 12.5% , A
X B >
Xuo K, Ly
X Ly
X 2.3
X3 3 ,A B
X , , C
Xis , C A B

®2 JBFRBTFHLEDFNEERKOBEMREE@0=30)

Tab.2 Means and standard deviations of biological traits in each experimental subgroup

; A B C
M=+SE M=+SE M=+SE
/Wy g 3.446+0.428° 1.966+0.507° 0.738+0.036°
W, g 2.383+0.377° 1.305+0.395" 0.374+0.052°
/W3 g 1.083+0.218" 0.621+0.151° 0.350+0.055°
/W, g 0.103+0.021° 0.056+0.016" 0.026+0.011°
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) A B C
M=+SE M=+SE M=+SE
X mm 59.62+3.74° 49.39+5.22° 30.41+3.26°
/X, mm 6.70+0.79" 5.65+1.33° 3.96+0.56°
1X; mm 16.44+0.97 13.87+1.43° 7.97+1.03¢
1X, mm 35.24+1.89° 29.56+3.19" 20.99+1.38°
/Xs mm 16.75+1.19° 14.13+1.58° 8.67+0.95°
/Xq mm 7.57+0.58° 6.51+0.98" 3.89+0.56°
/X mm 15.88+0.91° 13.37£1.28° 8.57+0.91°
/X mm 8.75+0.75" 7.39+0.91° 4.57+0.57°
/Xo mm 4.25+0.66° 3.71+0.61° 2.66+0.62°
/X0 mm 14.18+1.13* 12.53+1.49° 7.97+1.22¢
X mm 16.14+1.22° 13.32+1.38" 8.64+1.06°
X2 mm 3.93+0.44° 3.25+0.44° 1.8240.28°
X3 mm 43.22+2.93" 36.89+4.69" 15.21+1.16°
/X4 mm 15.18+1.17 13.00+1.79° 5.85+0.80°
X5 mm 4.59+1.38° 3.68+0.99° 3.1940.59°
a b ¢ (P<0.05), (P>0.05),
F 3 BIRRFEERITMIEIRE A ENREE@0=30)
Tab.3 Means and standard deviations of the morphological and quality evaluation indicators in each experimental subgroup
A (M+SE) B (M+SE) C (M+SE)
/ el 0.686+0.052° 0.655+0.062° 0.509+0.083"
/ C, 0.314+0.052° 0.326+0.085" 0.475+0.077°
/ C; 0.030+0.004° 0.029+0.005° 0.036+0.015"
/ C, 0.098+0.024° 0.094+0.029° 0.078+0.038"
/ Cs 0.043+0.005° 0.044+0.009° 0.071+0.027°
/ L 0.21+0.02° 0.22+0.02° 0.19+0.03"
/ L, 0.45+0.02° 0.45+0.03* 0.41£0.05"
/ Ls 0.25+0.02° 0.25+0.02° 0.22+0.03"
/ Ly 0.19+0.01° 0.19+0.01° 0.19+0.03°
/ Ls 0.40+0.03% 0.43+0.04° 0.38+0.07°
( )3/ Ls 0.32£0.01° 0.32+0.02° 0.28+0.03°
( )03/ L, 0.31=0.01° 0.32+0.02° 0.27+0.03"
/ Lg 1.69+0.06" 1.67+0.08" 1.45+0.17°
/ Lo 0.19+0.02° 0.19+0.04° 0.19+0.03°
/ Lio 1.23+0.06° 1.25+0.08° 0.73+0.06°
/ L 0.46+0.03° 0.45+0.03° 0.41+0.07"
/ L 0.11+0.01° 0.11+0.01° 0.09+0.01°
( )3/ L 0.89+0.03" 0.89+0.04° 0.74+0.07°
( )3/ L 0.57+0.03* 0.56+0.07° 0.52+0.07°
( )03/ Lis 0.30+0.02° 0.30+0.04" 0.27+0.03"
/ L 0.43+0.02° 0.44+0.04° 0.28+0.04°
/ Ly 0.13+0.04° 0.13+0.03° 0.15+0.03"
/0.1 ) K 0.577+0.046° 0.392+0.067° 0.245+0.027¢
Cox o x F 0.532+0.074° 0.520+0.108° 0.809:0.192°
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AT Tab.4 PCA of each experimental subgroup
PC, PC, PC; PC, PCs
/ C, 0.812° 0.031 0259 0.052 0.068
B H / C, —0.880"—0.018 0.041 —0.138 —0.110
/ C; —0.150 —0.006 —0.012 0.958" 0.013
/ C, 0517 0.028 —0.010 0.819" 0.022
/ Cs —0.490 —0.019 —0.142 0.800" —0.037
c / L, 0438 0380 0.303 —0.189 0.632"
/ L, 0268 0.199 0.768° —0.033 0.126
3 / Ly 0408 0.097 0.677" —0.033 —0.031
Fig.3 Clustering diagram of each experimental subgroup / Ly —0.097 -0.159 0.032 0.123 0.937"
/ Ls 0.015 0348 0.732° 0.000 0.240
’ x )03/ L¢ 0.554 0344 0.379 -0.150 0.555"
x )%y L, 0.442 0.351 0.585" —0.141 0.487
2.4 / Ly 0.629° 0.479 0.357 —-0.205 —0.194
) / Ly —0.052 0.921° 0.101 0.059 0.081
(P<0.01) / L, 0845 0.071 0.353 ~0.209 0.102
(KMO=0.765), / Ly 0258 0.530° 0.415 —0.289 —0.089
4 , 1 5 , / L, 0.651° 0.179 0.447 —0.018 —0.033
81.055%, x )3/ Lz 0.713" 0.366 0.483 —0.151 —0.101
A B C ,PC, x )Yy Ly, 0247 0913" 0.236 —0.052 —0.031
10.997, 45.820%, x )% Lis 0341 0.796" 0354 0.000 0.045
( 05)9 Co>Lyo> / Lis 0.794" 0.067 0.391 —0.143 0.100
C>K>Ly>Lis>F>Ly,>Lg: PC, 3.087. / Li; —0.389 0.565" 0.037 0.113 0.104
12.864%, 5 LooLi> /0.1x ) K 07997 0.020 0.099 —0.149 0.108
Lis>L7>Lyy; PG, 2.388, 9.952%, i )X ©F 0682 0574 0176 0073 0.121
4 Ly>Ls>Ls>Lq; PCy  PCs 10.997 3.087 2.388 1.970 1.010
1.970 1.010, (%) 45.820 12.864 9.952 8210 4.209
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Tab.5 Coefficients and constant terms of independent
variables of Fisher classification function equations

K Lo
147.494 261.577 -204.079
B 69.078 280.552 -189.57
C 47.366 162.110 -65.784

x6 FIARHMHEER

Tab.6 Classification results of discriminant function

/%

/ind. A B C P, P, 1%
30 30 0 100.00 93.75
B 30 2 28 0 93.33  100.00 97.78

30 0 0 30 100.00 100.00
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Fig.5 Typical discriminant function scatter plots of each
experimental subgroup
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COMPARATIVE ANALYSIS OF JUVENILE LARGE YELLOW CROAKER
(LARIMICHTHYS CROCEA) AMONG SUBGROUPS WITH DIFFERENT GROWTH
PERFORMANCES FROM A SAME CONGENITAL GROUP IN MORPHOLOGY AND
QUALITY

LI You-Zhi', JIANG Hong-Lei?, LIU Zhe-Yu', QU Tao', JIANG Liu', SI Lie-Gang"?, ~WANG Zhi-Zheng'

(1. Fisheries College, Zhejiang Ocean University, Zhoushan 316022, China; 2. Ningbo Ocean and Fishery Research Institute, Ningbo
315103, China)

Abstract To explore the mechanism that induces the differences in morphology and quality among subgroups with
different growth performances in a congenital group of large yellow croaker juveniles, and then reveal the main factors for
the differentiation of survival and adaptation strategies among the subgroups is of great practical significance for selecting
high-quality breeding groups of large yellow croaker and guiding the scientific and efficient growth in the juvenile stage.
3 000 ind. large yellow croaker juveniles from a congenital group cultured in plate cages for three months in the Xihu-port
sea area of Xiangshan, Ningbo were randomly picked, and then divided into A [body weight (3.446+0.428) g, occurrence
rate 5%)], B [body weight (1.966+0.507) g, occurrence rate 90%], C [body weight (0.738+0.036) g, occurrence rate 5%]
three gradient growth performance subgroups according to body weight from large to small. In each subgroup, 30 ind. were
randomly selected to measure biological traits. In measuring body weight, gill weight, visceral weight, net body weight,
body length, body width, body height, preanal length, head length, head width, head depth, head length behind of eye, eye
diameter, gill cover height, body depth at dorsal fin, ventral distance, lateral line length, caudal peduncle length, and caudal
peduncle depth, cluster analysis, principal component analysis (PCA) and discriminant analysis methods were used in turn
to systematically compare the differences in morphology and quality among the three gradient growth performance
subgroups. Results showed that: (1) Among the nineteen biological traits, except for the caudal peduncle depth was A>B~=C,
the other traits were A>B>C (P<0.05); (2) Among the twenty-four morphological and quality indexes, the similarities
between A-B, A-C, and B-C subgroups were 95.8%, 12.5%, and 8.3%, respectively, and all three of them had significant
differences in weight-length coefficients K (body weight/body length), in the form of A>B>C (P<0.05); (3) The Euclidean
distance between A and B subgroups on the mean value of the morphology and quality evaluation indicators was the closest
so that clustered into a group, and then gathered with subgroup C; (4) By PCA, the cumulative contribution rate of the
variance of the extracted five principal components with eigenvalues greater than 1 was 81.055%, among which PC1 can be
classified as the predator-advantage-factor related to organism metabolism, body balance, food perception and orientation,
body quality and nutritional status, and mode of motion; PC2 can be classified as body frame scale factors related to explosive
ability; PC3, PC4, and PC5 can be collectively classified as head frame scale factors related to food searching ability; (5) The
two key discriminant variables (body weight/body length, lateral line length/preanal length) screened by the step-by-step
method were used for discriminant analysis, and the established Fisher classification function equations could clearly
distinguish the A, B, and C subgroups, and the comprehensive discrimination accuracy rate was 97.78%.

Key words juvenile large yellow croaker; growth performance; morphological and quality characteristics;

multivariate analysis



