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Fig.1 Morphological measurement indexes

of Cynoglossus semilaevis seedling
TE: 12K (FL) 2. (% (BH) ;3. RE M (CA) 4. 7738
IKF-Z A (DA)
Note: 1:full length( FL) ; 2:body height(BH) ; 3:caudal angle
(CA) ; 4.dorsal at a horizontal angle( DA)
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Tab.1 Statistics of morphological characters of female, male and pseudomale in Cynoglossus semilaevis

FL BH CT DT FL/BH

I Female 5.099*(0.081)cm 1.368"(0.020)cm 0.743%(0.015)  0.081°(0.002)  3.726(0.022)

e Male 4.862"(0.056)cm 1.279°(0.014)em  0.757%(0.012)  0.078%(0.002)  3.809"(0.018)

fh Pseudomale 5.005% (0.088) cm 1.308(0.024)em  0.726°(0.021)  0.085%(0.004)  3.840"(0.040)
J5 2554 (P) Levene test 0.234 0.355 0.737 0.093 0.372

TE:FL: 2K BH AR s CT: AR B IE VA DT H &0 5K P M BEIEUME s FL/BH: 2K/ . [RIZIEE AR EAR S B3R0R 2 5 B %

(P <0.05) , RHIL SRR BRI S 39 (8 (FrifER) B X

Note; FL: full length; BH: body height; CT: caudal angle tangent; DT dorsal at a horizontal angle tangent; FL/BH: full length/body height.

Different superscript letters in the same column mean significant differences( P < 0.05)
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Fig.2 Distribution of C. semilaevis body size traits on principal component
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Note: a. distribution of principal component 1 and 2 of C. semilaevis; b. distribution of principal component 1 and 3 of C. semilaevis; c.

distribution of principal component 2 and 3 of C. semilaevis
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Tab.2 Contribution rate of principal

components and load capacity of each index

T 843 Principal components

PEAR Traits

1 2 3

2K FL 0.704 0.105 0.005

1AE BH 0.685 -0.155  0.228
RO EYIE CT -0.075 -0.648  -0.088
HER GO B DT -0.159  0.381 0.815
4K /{k%E FL/BH 0.070 0.633 -0.526
SR/ % 39.011  27.976  19.045

Contribution rate

ST % 39.011 66.987 86.032

Cumulative contribution rate
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Tab.3 Discriminant results of sexual discrimination of 70 days Cynoglossus semilaevis
H) 455 Discrimination results I YER 2/ % S HE

PERI Sex JF&4 Number W e Pyt Discriminant Comprehensive
Female Male Pseudomale accuracy dicriminant rate
M Female 116 43 0 37.069
T Male 180 27 0 85.000 56.447
11t Pseudomale 53 8 1 1.887
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Morphological differences and discriminant analysis of
different sex in early stage of Cynoglossus semilaevis

WANG Liping'?, YE Zhan'?, ZHANG Yaqun®, WANG Qiaoxin'"*, LI Hengde’
(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University ,Shanghai

201306, China; 2. Centre for Applied Aquatic Genomics, Chinese Academy of Fishery Sciences, Betjing 100141, China)

Abstract ; In order to test the method of culling male and pseudomale seedlings of Cynoglossus semilaevis at 70
dph according to morphological differences between different sex to improve the female percentage in the
population, a total of 349 seedlings of Cynoglossus semilaevis at 70 dph were randomly collected from a farm in
Tianjin in 2019. Genomic DNA were extracted from the tail fin of each sample, and the sex specific gene loci
of Cynoglossus semilaevis were used to accurately identify the genetic and physiological sex of each sample. In
order to eliminate the influence of individual differences on the data and facilitate the difference comparison
and data continuity, the data were standardized, and the angle value was converted into length by tangent for
analysis. A total of 5 morphological traits were obtained, including full length (FL) , body height (BH) , full
length/body height ( FL/BH) , caudal angle tangent ( CT), dorsal at a horizontal angle tangent ( DT).
Principal component analysis was performed to analyze the morphological variation among different gender
groups of Cynoglossus semilaevis. The discriminant equations of Cynoglossus semilaevis at 70 dph were
established for female, male and pseudomale with linear discriminant analysis, and the accuracy of
discriminant equations were verified according to the genetic gender information of the established equations.
Results showed that the morphological traits of each gender group were normally distributed, and homogeneous
in variance (P > 0. 05). The analysis of variance and principal component analysis of morphological
characters of Cynoglossus semilaevis showed that the differences between males and females were mainly
concentrated in body length and body height, and the mean values of body length and body height of females
were higher than those of males and pseudomales. The discriminant accuracy of females and males was 37%
and 85% , respectively by using various standardized indicators. It was very difficult to discriminate
pseudomales, because they were close to males. Results showed that the accuracy of male identification was
relatively high, which could meet the requirements of early gender observation and identification of seedlings
to improve the female percentage of Cynoglossus semilaevis. Therefore, it is suggested to postpone the culling
of seedlings of Cynoglossus semilaevis, such as at 120 dph, when the sex of the fish is completely
differentiated. But it will increase the breeding costs simultaneously, therefore, tradeoff should be considered
comprehensively to maximize the benefits.

Keywords: Cynoglossus semilaevis; sex; morphological difference; principal component analysis;

discriminant analysis



