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3k £ (head length, X5, mm), 4K+ K (trunk length,
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HR 4% (eye diameter, X, mm), & (body height, X,
mm). B (caudal peduncle height, Xg, mm), &
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Tab.1 Descriptive statistics for the body mass and morphometric traits of K. punctatus at different ages

2H# 2 month

4% 4 month

6% 6 month

8H# 8 month

PR

traits mean+SD CV/% mean+SD CV/% mean+SD CV/% mean+SD CV/%
Xu/g 2.54+0.60 23.62 9.89+1.55 15.67 18.9242.48 13.10 28.04+3.85 13.74
X;/mm 70.13+4.83 6.89 101.324+5.43 5.35 129.63+5.02 3.87 155.49+6.11 3.93
Xp/mm 56.95+4.03 7.07 84.98+4.87 5.73 111.96+3.42 3.05 129.22+5.60 4.34
X3/mm 18.17+1.52 8.36 23.36+1.21 5.16 32.98+1.18 3.58 33.79+1.38 4.08
Xy/mm 22.52+1.73 7.68 37.41£2.53 6.76 52.75+1.62 3.07 52.55+3.78 7.20
Xs/mm 16.47+1.52 9.22 25.91£1.67 6.44 37.1242.03 5.47 43.00+2.14 4.98
Xg/mm 5.29+0.39 7.37 6.20+0.31 4.92 12.44+0.34 2.74 8.35+0.34 4.09
X;/mm 16.66+1.32 7.92 25.07+1.54 6.16 36.68+1.52 4.13 38.32+1.77 4.63
Xg/mm 5.32+0.44 8.27 8.22+0.58 7.10 14.59+0.39 2.69 11.36+0.59 5.19
Xo/mm 5.62+0.67 11.92 9.99+0.76 7.57 17.22+1.08 6.26 12.34+0.88 7.14
X o/mm 4.01+0.39 9.72 8.68+0.56 6.41 15.53+0.70 4.49 11.51+0.85 7.39
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Fig. 1 Correlation coefficient between the traits of K. punctatus at different ages

(a) two months old, (b) four months old, (c) six months old, (d) eight months old, the same as Fig.2. “**” denotes extremely significant correla-

tion(P<0.01), “*” denotes significant correlation(P<0.05).
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Fig. 2 Eigenvalue and cumulative contribution rate of morphological traits of K. punctatus at different ages
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Tab. 2 Principal component eigenvector of K. punctatus different ages

A Eor FFEME  rincipal component eigenvector
months e e S A
2H# 2 months 1 0.966 0.969 0.979 0.929 0.780 0.898 0.805 0.959 0.850 0.740 0.696
2 0.051 -0.148 -0.107 0.105 -0.487 -0.109 -0.116 0.117 0.183 0.597  —0.055
3 -0.089 —0.075 —-0.074 —0.138 —0.249 0.113 0.230 0.006 —0.210 —0.015 0.648
4H¥ 4 months 1 0.972 0.964 0.959 0.785 0.859 0.785 0.063 0.912 0.795 0.826 0.655
2 0.004 —0.105 —0.046 0.044  —0.045 0.064 0969 —0.040 —-0.057 —0.105 0.331
3 0.086 0.071 0.027 0.295 -0.343 0.085 0.198 0.069 -0.028 0214  —0.623
6H# 6 months 1 0.863 0.948 0.961 0.652 0.754 0.875 0.412 0.419 0.522 0.850  —0.403
2 0.403 0.075 -0.132  -0.579 0.368  —0.182 0.826 0.109 -0.015 -0.331 0.392
3 0.109 0.071 0.074 —-0.107 —0.116 0.174 —0.774  —0.033 0.204 0.232 0.492
8H# 8 months 1 0.900 0.934 0.879 0.801 0.674 0.806 0.609 0.903 0.844 0.780 0.620
2 -0.179  —0.053  —0.082 0401 —0.436 —0.033 0.629 —0.130 —0.187 —0.187 0.516
3 0.245 -0.286 -0.354 -0.213 0.026 0.387 0.082 0.062 0.128 0.529 0.316
R3 HBAEARMERMERS
Tab.3 Principal component of traits of K. punctatus different ages
A H—ER o 5 H=FIr
months first principal component second principal component third principal component

2H# 2 months WK WERFT RERE kLR H

4/# 4 months WK, BERET Rk & KERE

61 6 months K. HERT RiERE RiEkE

8A# 8 months W, HE, MEET RiERE IR E

1y 8 MR FERS (2K X T K X, B EK X5,
RAE Xo. RS X T8 Xy, MRIAEE X, A4
X11)o BESANIR] A RIS %) 0 51 eR B A

2 A Y,=—255.400+4.358X,+1.952X,—2.975
Xs+35.567X+2.921 X +1.945X5+4.792.X,0—10.423 X,

4 A Y,=431.560+4.816X,+3.721X,~2.466
Xs+34.395X+4.874X,+3.533X4+16.422X,,—13.531.X},

6 . Ye=510.655+5.753X,+3.464X,~2.268
X+39.815X+1.751 X+2.56 1 X4+13.035X,,—12.861.X7,

x4 FlRlE

8 . Y=679.955+6.913X,+2.019X,—0.245
Xs+40.179X+1.733X5-2.358Xy+16.047.X,,—11.565X;,

FBEES MR FFAE (A 40 AR Lk 4 4
BIREA I, AT3RAT 4 NEUE, IS R BUE K
{1410 00 R 5 o A 8 A AR A 53 S
W T A XL (L 42 BR 3R b AT N A B, A5 5R
LR 40 WEDAEAS 0 S 3 HERR 328 99.3%, Horp
2. 4 F1 8 B FI BIMER E R 100%, 6 H il
A 3 RESHIF] 4 A¥E, FIBMEREN 96.7%.

R 3 73 DA A B TR 53 36 K AR R

Tab. 4 Predicted classification of discriminant functions for observed specimens and its accuracy in percentage

T 4+2¢  predicted classification

A i/ HER /%
months number accuracy rate 231 4731 631k 8w
2 months 4 months 6 months 8 months
2 100 100.0 100 0 0 0
4 85 100.0 0 85 0 0
6 90 96.7 0 3 87 0
8 92 100.0 0 0 0 92
it total 367 99.3 100 88 87 92
HHE K722 ) sponsored by China Society of Fisheries https://www.china-fishery.cn
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Fig. 3 Relationship between body length and
body weight of K. punctatus
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R 96.7%. AR SECD X FLAA I X R A7 S5
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SRV, RHZBLHN GG . TCieH IR
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Principal component and discriminant analyses of morphological traits of
cultured Konosirus punctatus at different stage

PING Hongling', ZHANG Tao', SHIHuilai", FU Tiezhong’, HE Jie,
LIBin', LUBin', YU Xuejun'
(1. Zhejiang Province Key Laboratory of Mariculture and Enhancement,

Zhejiang Marine Fisheries Research Institute, Zhoushan 316021, China;
2. School of Fisheries of Zhejiang Ocean University, Zhoushan 316022, China)

Abstract: In order to explore the growth pattern and characteristics of phenotypic traits of Konosirus punctatus at
different ages, as well as the relationship between traits and month of ages at the best growing season, phenotypic
traits data of total length, body length, head length, trunk length, caudal peduncle length, eye diameter, body
height, caudal peduncle height, body width, interorbital distance and body mass collected from K. punctatus at
two, four, six, eight months old were analyzed by principal component and discriminant analysis in this study. The
results showed that there were different degrees of positive correlation among all the phenotypic traits at different
ages. The correlation coefficients between body mass and total body length, body height, body width at each
month were large. The correlation coefficients between eye diameter and eye spacing and other traits were small,
and the correlation coefficients between body weight and other traits at eight months old were less than those at
two, four and six months old. The principal components of K. punctatus at different months of age were different.
The first principal component was mainly based on the growth of body mass and length increase. The second prin-
cipal component showed the growth state of body width at two months old, which also showed the growth state of
eye diameter at four, six, eight months old. The third principal component showed the growth state of head at two
and four months old, as well as the growth state of eye diameter at six months old and that of body width at eight
months old. By stepwise discriminant analysis, the discriminant function of each month was established after elim-
inating three traits. The overall discriminant accuracy was 99.3%, especially the discriminant accuracy of two, four
and eight month of age of K. punctatus reached to 100%. The relation equation between body length and body
mass of 2-8 months of age was W=0.017L>°* (R*=0.981) of K. punctatus. This study proved that total length and
body length and body height and body width are the most important morphological traits in the growth stage of K.
punctatus. The study established the discriminant function in the different growth stage of K. punctatus, which
demonstrated that the growth pattern of K. punctatus is isokinetic growth at two to eight months old. This study

provides a theoretical evidence and suggested measure indices for the selection and breeding of K. punctatus.
Key words: Konosirus punctatus; morphological traits; principal component analyses; discriminant analyses
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