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Correlation analysis of morphometric traits and body mass
of the golden apple snail Pomacea canaliculata
in Guangdong Province, China

Xi-yang LI', Meng XU', Du LUO', Dang-en GU', Xi-dong MU', Jian-ren LUO',
Jia-en ZHANG? | Yin-chang HU'*
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Research Institute, Chinese Academy of Fishery Sciences, Guangzhou, Guangdong 510380, China; *Institute of Tropical
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Abstract: [ Background ] The apple snail, Pomacea canaliculata Lamark is an exotic invasive pest in China. The study on the rela-
tionship between morphological characteristics and body mass quantified by correlation analysis and path analysis was few. [ Meth-
od] P. canaliculata in 7 regions of Guangdong Province were collected by random with huge sex ratio, four morphometric traits ( shell
height, shell width, mouth width and whorl height) , and body mass were measured. The relationship between morphological charac-
teristics and body mass was quantified by correlation analysis, path analysis and multiple regression analysis. No significant morpho-
logical characteristics in multiple regression equation were deleted, thereby the most corrected variables with body mass were select-
ed from different regions. [ Result]The results showed that shell height, and width, had the hightest relationship with body mass,
significant at all locations, except for Huizhou City. Shell mouth width and shell height had the strongest effect on body mass.
[ Conclusion and significance] This study will have important implications on apple snails in terms of morphological identification,
classification and damage forecasting in different habitats.
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Table 1  Number and sex ratio of apple snail in different sample sites

in Guangdong Province, Southern China

KEEREIGAE- ) B W L
Sample time Number Sex ratio
(year —month) measured  (female: male)

KL 5 Sample site

YL Qingyuan (QY) 2010 -03 7 6:1
FAYT. Yangjiang (YJ) 2011 -05 30 23:7
FHH Panyu (PY) 2011 -07 25 15:10
ZEPR Zhaoging (ZQ) 2011 -09 11 4:7
1l Chaoshan (CS) 2011 - 10 16 3:13
241 Huizhou ( HZ) 2011 -04 28 10: 18
11| Zhongshan (ZS) 2011 -09 26 6:20
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Table 2 Means and standard variations of morphological parameters of apple snail, P. canaliculata, at various locations in Guangdong Province, China

o
UL

Shell width (SW)

/=B
JTIA]

SR HhLS, Shell height (SH)

Mouth width (MW)

A I
Body mass ( BM)

M58 i

Whorl height (WH)

Sample site

YIfEH Mean Ar#i2E SO ¥{H Mean f5ifizs SD ¥fH Mean #5ifi2% SD 35{H Mean F7ifi2s SD M Mean FRifE2% SD

Hit QY 1.69 0.15 1.34 0.12 1.31 0.11 0.30 0.21 3.25 0.36
FHIT. YJ 1.11 0.08 0.78 0.13 0.74 0.07 -0.29 0.14 1.64 0.28
T PY 3.68 0.14 3.20 0.15 3.30 0.14 2.18 0.19 2.47 0.41
ZEIR ZQ 3.79 0.16 3.34 0.18 3.30 0.14 2.18 0.19 2.47 0.41
il Cs 3.58 0.11 3.21 0.12 3.24 0.12 2.11 0.13 2.29 0.32
HN HZ 3.62 0.16 3.20 0.15 3.30 0.16 2.10 0.19 2.11 0.59
il 78 3.62 0.12 3.16 0.11 3.31 0.13 2.09 0.12 2.40 0.34

Table 3 Skewness and kurtosis of morpho]oglcal parameters of app]e snall s

P. canachulata, at various |0(tali0ns in Guangdong Province, China

e SH TS5 SW M58 MW JZ=R WH KRBT BM
Somple se W W G WeE GWE WOE G W E iR
Skewness Kurtosis Skewness  Kurtosis Skewness  Kurtosis Skewness  Kurtosis Skewness  Kurtosis
JHIE QY 0.19 0.65 0.11 -1.65 -1.15 0.87 0.16 -1.22 -0.57 0.49
FHYT Y) -0.01 -1.16 0.21 -0.87 -0.03 -0.33 0.99 1.41 0.27 -0.89
HHE PY -0.80 0.96 -0.64 0.97 -0.81 1.65 -0.13 0.04 -0.80 1.84
2P 7Q -0.62 -1.06 -0.69 -1.31 0.67 -1.96 -0.71 -1.38 -0.71 -0.99
Il CS -0.66 0.05 -0.47 -0.17 -0.52 -0.25 -1.25 1.48 -1.25 1.48
I HZ -0.62 0.60 -0.72 1.34 0.24 0.30 -0.24 -0.42 -0.28 -0.05
Fily ZS 0.39 -0.18 0.18 -0.65 0.18 -0.28 0.08 -0.48 0.26 -0.74
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Table 4  Coefficient variation of morphological parameters
of apple snail, P. canaliculata, at various locations

in Guangdong Province, China
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Table 5 The relationship between four morphological traits
and body mass for apple snail from various areas

in Guangdong Province, Southern China

75 5 Z 4 Coefficient variation

RFEHIE ——— R SRAEH A —Hk EH IS EREViPS EHLEBS
Sample site G DSE RRE S RpU Sample site Ist related 2nd related 3rd related 4th related
SH SW MW WH BM
Wi QY 8.9 9.0 8.4 6.5 11.1 EEE QY 5T SH0.979 M% MW 0.912 758 SW 0.795 2 WH
FHYL YJ 7.2 16.7 9.5 483 17.1 FHYL YJ 52/ SH0.856 1% MW 0.685 JZ# WH 0.548 3¢5 SW 0.536
FH PY 3.8 4.7 4.2 8.7 16.6 FEHPY R SHO0.918 JZfm WH0.887 #2258 SW 0.869 155 MW 0.810
BEER ZQ 4.2 5.4 3.2 7.4 5.4 BEPR ZQ  5T9E SW0.977 %5 MW 0.956 5t SH 0.940 2 WH 0.884
wWhilr €S 3.1 3.7 3.7 6.2 14.0 WA CS  FE%E SW0.951 9% MW 0.909 2 SH0.905 )2 WH 0.844
HM HZ 4.4 4.7 4.8 9.0 28.0 SN HZ 155 MW 0.899 ¢/ SH0.861 2/ WH 0.850 5¢%% SW 0.728
hily ZS 3.3 3.5 3.9 5.7 14.2 il ZS  5Ef SH0.951 5898 SW 0.946 1158 MW 0.942 2 WH 0.780
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Table 6 The effects of morphological traits on the body mass
of the golden apple snail from 7 regions

in Guangdong Province, China

FAEHL (RN HERH HEFN 4
Sample site Trait Direct coefficient Indirect coefficient
HiE QY 7 SH 0.868 0.111
BHYT YT 5o SH 0.640 0.216
FETE SW 0.243 0.293
FTE PY 7 SH 0.274 0.644
JZ WH 0.451 0.436
BETR ZQ 550 SW 0.633 0.344
i €S %8 SW 0.619 0.332
HN HZ M 7% MW 0.772 0.127
Haily ZS e SH 0.363 0.588
5650 SW 0.363 0.583
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