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Fig. 1 Points of morphological measurement in 7. tri-
dentatus

X,. cephalothorax length; X,. cephalothorax width; X;. opisthosoma
length; Xj. opisthosoma width; X;. telson length; Xj. total length.
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Tab.1 Descriptive statistics of weight and morphological traits of juvenile T. tridentatus at different ages

A ] Py
gl U X,/cm X,/cm X;/em Xy/em Xs/em X¢/em Y
age parameter
2 SPMEEbR A2 0.475+£0.034  0.801+£0.058  0.356£0.039  0.630£0.046  0.327+0.043  1.159+0.079  0.044+0.008
mean+SD
A5 2% 7.158 7.160 10.955 7.302 13.150 6.816 18.182
coefficient of variation
3 P AR EZE 0.657£0.045  1.072£0.063  0.477+0.040  0.849+0.052  0.661£0.088  1.796£0.110  0.097+0.015
mean+SD
5 2% 6.849 5.877 8.386 6.125 13.313 6.125 15.464
coefficient of variation
4 PREEARE 2 0.898+0.074  1.493+0.065  0.631£0.033  1.170£0.080  1.17320.118  2.702+0.154  0.249+0.041
mean+SD
5 2% 8.218 4355 5.225 6.812 10.061 5.688 16.641

coefficient of variation

R E K7 2: 2 E /) sponsored by China Society of Fisheries

https://www.china-fishery.cn


https://www.china-fishery.cn

AR, & IK77 2R, 2023, 47(4): 049110

R2 TERANERBEEREXRY

Tab.2 Correlation coefficients between the phenotypic traits for juvenile T. tridentatus at different ages

ﬁfg%ﬁ pajair;{l)éter X % X X Xs X Y
2 X 1 0.6730" 0.278" 0.554" 0.108 0.628" 0.767"
X, 1 0.507" 0.722" 0.325" 0.741" 0.926"
X3 1 0.310” 0.208 0.722" 0.495™
X, 1 0.226" 0.514" 0.618"
X; 1 0.6917 0.352"
X, 1 0.765"
Y 1
3 X 1 0356" -0.026 0361" 0.139 0.505" 0.320"
X 1 0.4127 0.633" 0.372" 0.592™ 0.885"
X 1 0339 -0.027 0336" 0.452"
X, 1 0.477" 0.652" 0.407"
X 1 0.843" 0397"
X, 1 0.612”
Y 1
4 X, 1 0.610” -0.023 0.385" 0.355" 0.748™ 0.756"
X, 1 -0.266" 0.609" 0394 0.539" 0.825"
X3 1 0.050 -0.374" -0.084 -0.127
X, 1 0.334" 0.452" 0.796"
X 1 0.858™ 0.364"
X, 1 0.615"
Y 1

W R RIRERE E(P<0.01), *RRZERTEP<0.05); FH.
Notes: **. very significant difference (P<0.01), *. significant difference (P<0.05); the same below.

R3 2MRHITEEHER TSR HENBESI T
Tab.3 The path coefficients of the morphological traits to body weight for 2-4 instar juvenile T. tridentatus

13 PR A B % BEAER [ 4225400 indirect effect
age parameter relative coefficient direct effect ) X, X, X, X,
2 X, 0.926™ 0.777 0.139 0.117 0.101 -0.079
X, 0.767" 0.174 0.548 0.523 0.085 —0.060
X 0.765™ 0.136 0.629 0.576 0.109 -0.056
X, 0.618 -0.109 0.727 0.561 0.096 0.070
3 z X, X, Xs X3
X, 0.885" 0.924 -0.039 -0.257 0.173 0.045
X, 0.407" -0.406 0.813 0.585 0.191 0.037
X 0.612 0.293 0.319 0.547 —0.265 0.037
X, 0.452" 0.110 0.341 0.381 —0.138 0.098
4 z X, Xy X Xs
X, 0.825™ 0.257 0.590 0312 0.307 -0.075
X, 0.796" 0.513 0.288 0.157 0.194 —0.063
X 0.756™ 0.504 0.255 0.157 0.198 -0.104
X 0.615" -0.139 0.762 0.139 0.232 0.377
https://www.china-fishery.cn HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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Tab.4 The determinant coefficients of morphometric traits to the wet weight of 2-4 instar juvenile T. tridentatus

gl PR

age parameter X Xs X4 z

2 X, 0.604 0.182 0.157 -0.122 0.874
X 0.030 0.030 —0.021
X 0.018 -0.015
X, 0.012

3 X, X X
X, 0.854 —0.475 0.321 0.084 0.882
X, 0.165 —0.155 —0.030
X 0.086 0.022
X 0.012

4 X, X Xs
X, 0.066 0.161 0.158 —0.039 0911
X, 0.263 0.199 —0.064
X, 0.254 -0.105
X, 0.019

Y4 i = —0.393+0.164X,+0.266X,+0.282.X,—
0.037X,, R>=0.921
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Path analysis and allometric growth of morphological characters and
body mass of juvenile Tachypleus tridentatus

LI Yinkang '*,  ZHONG lJinxiang’>, BAO Yuyuan®, YING Ziwei *, XIE Xiaoyong "
(1. Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture and Rural Affairs of
China, South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2. College of Fisheries and Life, Shanghai Ocean University, Shanghai 201306, China;
3. Guangdong Ocean Development Planning Research Center, Guangzhou 510022, China)

Abstract: The blood of the horseshoe crab, an ancient marine arthropod, is widely used in the production of
tachypleus amebocyte lysate (TAL) for medical testing. The number of horseshoe crab resources in China has
declined significantly in the last 30 years. The study of the relationship between morphological traits and body
mass of Tachypleus tridentatus and the analysis of anisotropic growth will not only help to understand the growth
characteristics of juvenile 7. tridentatus, but also reflect the resource allocation strategy and help to conserve
horseshoe crab resources. In this study, the cephalothorax length (X)), cephalothorax width (X;), opisthosoma
length (X3), opisthosoma width (X}), telson length(X5), total length (Xg) and body mass (¥) of 2-4 instars juvenile 7.
tridentatus were measured, correlation analysis and path analysis were used to explore the effect of morphological
traits on body weight. The results showed that the morphological traits with the highest correlation coefficient (r)
of body weight of 2-4 instars juvenile 7. tridentatus were cephalothorax width (X,). Path analysis showed that the
cephalothorax width (X,) had the most immediate impact on the body weight of 2 and 3 instars juvenile 7. tri-
dentatus, and the opisthosoma width (X;) had the greatest direct impact on the body weight of 4 instars juvenile 7.
tridentatus. The determination analysis showed that the cephalothorax width (X,) had the largest determination
coefficient for the body weight of 2 and 3 instars juvenile 7. tridentatus, and the opisthosoma width (X;) had the
largest determination coefficient for the body mass of 4 instars juvenile 7. tridentatus. The determination analysis
was consistent with the path analysis. The cephalothorax width and body weight of 2-4 instars 7. tridentatus are
processed logarithmically.The allometric growth equation was obtained: y=—1.095+2.746x, and the regression
coefficient is 2.746(b > 1). This shows that the growth rate of juvenile horseshoe crab body mass is greater than the
growth rate of cephalothorax width at this stage, and it is at the stage of positive growth. The present study shows
that the morphological traits of seedling screening of T. fridentatus at different age stages are distinct, and the eval-
uation of the germplasm of the juvenile 7. tridentatus should take into account its allometric growth pattern. The
current study also provides a basis for exploring the relationship between growth and traits, structure and

physiology of T. tridentatus.
Key words: Tachypleus tridentatus; morphological character; body mass; path analysis; allometric growth
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