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Comparative study on variation of body shape and belly black spot
pattern among seven populations of Trionyx sinensis

LI Si-fa', CAI Wan-qi', LIU Zhi-zhi', FU Li-xia'!, WANG Cheng-hui', JI Gao-hua',
ZHU Jin?, GU Zhong-ming’, SONG Xiao-ping’
(1. Key Laboratory of Aquatic Genetic Resources and Aquacultural Ecosystem , Ministry of Agriculture ,
Shanghai Fisheries University , Shanghai 200090, China; 2. Sofi-Shelled Turtle Farm of Dongfeng Farm, Shanghai 202177, China)

Abstract: For the seven representative populations of soft-shelled turtle ( Trionyx sinensis) in China, the body
shape and belly black spot pattern in adult stage and premature stage were compared and analyzed. (1) Body
shape including 16 parameters, such as, back shell circle length, skirt lateral width etc., were transformed into
15 meristics characters based on the total length of back shell, then analyzed by multiple variation analysis.
Cluster analysis showed that the Taihu Lake turtle and Chongming island turtle grouped together, Yellow River
turtle and Huai River turtle grouped together, Dongting Lake turtle and Poyang Lake turtle grouped together. The
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princfpal analysis could show the unified point and diversified point clearly when three populations were plotted
together, such as Yellow River turtle, Dongting Lake turtle and Taihu Lake turtle. (2) The skirt width and
thickness is the most important economic criterion for turtle, the ratio of skirt lateral width/back shell length of
Yellow River turtle, Huai River turtle and Dongting Lake turtle was 1% - 4% wider than the average of 7
populations. (3)There are an inherent difference among populations in the belly black spot pattern. Firstly, it
presented on the existence and number of black spots on the belly. During the premature stage, percentage of
non-spot individuals reached 100% in Yellow River turtle, 80% - 90% in Dongting Lake turtle, Poyang Lake
turtle and Huai River turtle, and 12% - 22% in Taihu Lake turtle, Chongming Island turtle and Taiwan Island
turtle. Secondly, it showed an increasing trend both in appearing frequency and blackness of black spots from the
basin of the Yellow River, Huai River and the middle reaches of the Yangzte River to the lower reaches of the
Yangtze River and Taiwan . The turtle from Yellow River , Huai River, Dongting Lake and Poyang Lake belong
to "jade belly” turtle group; the turtle from Taihu Lake , Chongming Island and Taiwan Island belong to ”black
spots belly” turtle group. The black color pattemn is a complicated phenotype controlled by the genetic factor,

influenced by the environment factor and also affected by the interaction of genetic-environment .
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Fig.1 Morphological measurement of Trionyx sinensis
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Fig.2 Position of the representative black spots
on the belly of T. sinensts
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Fig.3 Cluster analyses in morphology of
7 populations of T'. sinensis

during grow out stage (up) and premature stage (low)
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Fig.4 Principal analyses in morpholégy of
3 representative populations of T'. sinensis from
the Yellow River, Dongting Lake and Taihu Lake,
during grow out stage (up) and premature stage (low)
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Tab.1 Discriminated results for the population’s origin from discrimination matrix of

7 populations of T. sinensis during grow out stage and premature stage

Ak H W T 2 8 B K% L EEE M
population Yellow R. Huai R. Dongting L. Poyang L. Taihu L. Chongming Taiwan average
EY‘ g grow-out stage
ML 59 44 53 50 4 50 67 52
Wt 3 60 25 69 69 50 25 53 50
1{H average 60 35 66 60 47 38 60 51
J& % 7R ¥ premature
EHL 75 50 69 38 56 50 63 57
MY $ 94 61 56 63 25 63 56 52
I{H average 85 55 63 51 41 57 60 55
] 73 45 65 56 44 48 60
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Fig.5 Residuals [ (Mean of a population-pooled
erage of 7 populations)/pooled average of 7 populations x 100]
of the ratio of skirt lateral width/back shell length of
7 populations of T. sinensis during

grow out stage (upper) and premature stage (low)
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Tab.2 Percentage of white belly (non black spots) in 7 populations of

T. sinensis during grow out and premature stages ' %
BElK ' B EHRE Bk B =¥
population grow out premature popujation grow out premature
A% Yellow R. 25 100 HET % Huai R. 19 82.8
i B2 1 % Dongting L. 63 92.4 # R #A % Poyang L. 56 84.3
K#E % Taihu L. 3 17.3 $2BH % Chongming 3 22.5
B % Taiwan 0 11.7
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Tab.3 Appearing frequency of 7 belly black spots in 7 populations of T. sinensis

during grow out(left number of slash) and prematurely stage(right number of slash) %
B BEER 1 P2 BELR 3 BER 4 PS5 KR 6 PELR 7 ¥y
population spot 1 spot 2 spot 3 spot 4 spot 5 spot 6 spot 6 average
B grow ou//5 & F ¥ premature
H % Yellow R. 13/0 75/0 75/0 53/0 66/0 13/0 13/0 44.0/0
HE T % Huai R. 9/3 72/15 75/15 69/17 66/19 3170 3170 50.4/9.9
{7 B 3 % Dongting L. 22/1 28/4 28/4 19/4 16/3 13/0.1 13/0.2 19.9/2.1
5 FH#1 % Poyang L. 16/3 38/14 38/14 31/14 25/11 34/1 34/2 30.1/8.4
K% Taibu L. 38/58 97/80 97/81 78/80 78/78 56/6 56/6 71.4/55.6
s B9 Chongming  50/28 78/76 91/76 72/71 78/69 38/9 38/9 80.4/48.3
£ 5% Taiwan 13/31 97/85 97/86 69/76 78/78 97/34 97/34 78.3/60.6
323 average 23.0/12.6 69.3/39.1 71.6/39.4 55.9/37.4 58.0/36.9 40.3/7.2 40.2/7.3 51.2/25.7
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Fig.6 Appearing frequency of 7 black spots on the belly of 7 populations of

T. sinensts during grow out stage. The numbers near the black spots represent their appear frequencies
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