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The relationship between morphological characters and body mass
of different shell-colored apple snail Pomacea canaliculata
in different shell-color
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Abstract: [ Background]In China, apple snail was listed as a priority for exotic invasive species because of its low trophic level
strong resistance for dry and drugs, high fecundity, and few natural predators. Since its introduction and spread, apple snail has
brought severe damage to crops. This snail has high shell color plasticity which seems controlled by genetic and environmental factors.
Surveys showed that black snails were dominant in Guangdong Province compared with yellow colored snails. Apple snails appeared to
mate with snails of different shell colors. Shell color may affect mating selection but rate of fertility was not significant between the
snails of different colors. Few reports have been made on the other morphological traits of the two types of snails. [ Method ] The rela-
tionship between morphological characteristics and body mass of apple snail with different shell colors, was analyzed through correlation
coefficients, path analysis and determination coefficients. This analysis was completed for populations in seven regions of the province
of Guangdong. [ Result]The results showed that body mass and shell height had significant larger variation coefficients for the yellow
snail than the black snail. Mouth width also had significant effect on body mass for yellow shell apple snails, while mouth width and
whorl height were more associated to body mass in black shell snails. [ Conclusion and significance] Apple snails with different shell
colors significantly differed in their morphological traits. For using shell color as signature in gene study, we can monitor and control of
the apple snails, this study provides a baseline reference in Guangdong Province by using different shell color.
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Table 1  Phenotypic characteristics of apple snails of different shell colors

from seven regions of the province of Guangdong
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Table 2 Correlation coefficients between morphological traits

and body mass of apple snail in different shell colors
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** indicates extremely significant correlation, P <0.01.
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Table 3  Effects of two morphological traits on body mass for the apple snail of different shell colors

PR AHICFREL HAERE [HEEN briEiR 22 T4 BEM
Trait Correlation coefficient Direct coefficient Indirect coefficient SE T-value Sig.
a1 55 BMW 0.961 0.720 0.241 0.150 13.320 0.00
B@)EE BWH 0.882 0.296 0.596 0.110 5.480 0.00
O YSH 0.949 0.803 0.146 0.204 12.626 0.00
OO % YMW 0.899 0.168 0.731 0.193 2.640 0.00
%4 BEESESTEEFEOTENNER
Table 4  Analysis of variance in general linear model for yellow shell apple snail
A () H T fr s Pl
Number of variables Origin Sum of squares df Mean square F-value Sig.
1 [5]J9 Regression 28.480 1 28.480 822.108 0.000
B 2% Residual 3.152 91 0.035
J1t Total 31.633 92
2 [7] )9 Regression 28.708 2 14.354 441.694 0.000
5% % Residual 2.925 90 0.032
Fiit Total 31.633 92
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1 variable indicates shell height, 2 variables indicate shell height and mouth width.
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Table 5  Analysis of variance in general linear model for black shell apple snail

() K I El 1 EE ¥J5 F{H N
Number of variables Origin Sum of squares df Mean square F-value Sig.

1 [7] )5 Regression 9.787 1 9.787 618.332 0.000
5% 2% Residual 0.776 49 0.016
ST Total 10.562 50

2 [1]J9 Regression 9.984 2 4.992 414.439 0.000
5% 7% Residual 0.578 48 0.012
Jit Total 10.562 50

3 [7] 5 Regression 10.071 2 3.357 320.815 0.000
% 2% Residual 0.492 48 0.010
ST Total 10.562 50

4 [7] )9 Regression 10.063 5.030 483.047 0.000
% % Residual 0.500 0.010
ST Total 10.562

PRAEL M s P s o L = NN
AN SE e 5 R .

Variable is shell height, shell width, mouth width, whorl height.
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