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Discussion on the Relationship between the Morphological Traits and Body Mass of Chinemys reevesii Based on the Path Analysis and
Grey Correlation Analysis
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Abstract

between the external morphological traits and body mass of young Chinemys reevesii breeding population in three turtle farms of Anhui Province

(College of Animal Science and Technology , Anhui Agricultural University, Hefei, Anhui 230036 )
Using many methods of correlation analysis, multiple regression analysis, path analysis and grey correlation analysis, the relationship

was analyzed.The body mass and 8 morphological traits (including carapace width (X, ), carapace length (X, ) ,body height (X, ), plastron
length (X,) ,plastron width (X;) ,forelimb length (X, ) ,hindlimb length (X, ) ,tail length( Xy) were measured.The results showed that the
morphological traits of young turtles in three turtle farms had extremely significant correlation with the body mass (P<0.01) ,except for tail
length of Nanling tortoise (P> 0.05) and hindlimb length of Jin” an tortoise ( P<0.05).The results of path analysis showed that the path coeffi-
cient of carapace length,plastron length and plastron width to the body mass was extremely significant (P<0.01) in Nanling population. The
path coefficient of carapace width,hindlimb length and body height to the body mass was extremely significant (P<0.01) in Wuwei population.
The path coefficient of the carapace length and body height to the the body mass was extremely significant( P<0.01) in Jin’ an population.The
multiple regression equation between the morphological traits and body mass in the three populations were established as follows : Y'=-92.804+
8.316X,+11.865X+ 6.463X,(for NL population) ,¥= —35.672+8.820X,+4.510X,+5.954X,(for WW population) ,¥= —23.604+7.991X, +
2.821X,(for JA population) . ANOVA showed that the simulation results of the established equation were accurate and reliable.The gray rela-
tional analysis results showed that carapace length (X,) and abdominal carapace width (X5) had the closest relationship with body mass in
Nanling and Jin’ an populations, while plastron width (X;) and carapace width (X, ) had the closest relationship with body mass in Wuwei
population.The main morphological traits that affected the body mass obtained by the two analysis methods were different. Through comparing
these morphological traits, it was found that the data of carapace and plastron were the closest to the body mass,and the research results could
be used as the reference data for selecting the measurement indices of C.reevesii.
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Table 1 Phenotypic statistics of various traits of Chinemys reevesii in three turtle farms

BEA i H Y X, X, X, X, X X X, X,
Population Ttem 2 cm cm cm cm cm cm cm cm
b5 Nanling FIME 47.03 4.78 6.52 2.92 5.67 4.13 2.92 3.24 2.69
FrifE 2% 5.96 0.21 0.24 0.24 0.27 0.20 0.26 0.23 0.52
A 2B % 12.67 4.50 3.64 8.30 4.67 4.86 8.84 7.15 19.31
Jo N Wuwei SEX(H 20.96 3.65 4.81 2.25 3.91 3.06 2.21 2.45 2.12
FrifEZE 5.95 0.36 0.86 0.26 0.59 0.35 0.27 0.35 0.40
LA YA 28.40 9.91 17.96 11.64 15.08 11.45 12.02 14.27 18.74
4% Jin an FHIE 17.90 3.51 4.43 2.18 3.71 2.94 2.18 2.35 2.19
bRz 3.76 0.33 0.40 0.22 0.49 0.31 0.21 0.25 0.34
AR 2K Yo 20.98 9.38 8.97 10.26 13.19 10.38 9.78 10.57 15.36
R2 INBEFREFPFEERERKERTERLER
Table 2 Dimensionless results of the growth traits of C.reevesii in three turtle farms
PR Trait Y X', X', X', X', X'y X' X', X'y
NL -1.683980 -0.358 180 -1.358 680 —1.332090 -0.638 930 -2.123 830 -1.246 830  —0.185 520 0.206 438
wWwW 1.014 047 1.803 445 0.561 019 0.962 821 0.998 756 1.245 769 0.334 497 0.423 286 0.455 196
JA 1.356 861 2.389 726 1.196 097 1.882 351 1.005 503 1.173 358 0.078 087 0.201 347 0.916 167




49 % 24 31 RefesF AT

BM b R ERIRESATE T AL T SRS R F ) % F4R 129

R 8538 728 43 AT D B 3R A5 M DR 4R T o 1 3 AR R B
(F£6), M6 A, fEmB D, THEKX,) JEHEK
(X)) JEHGE(XS) 3 AR 5 1A o A7 A A G, B
AR ZRE 5 0.331,0.399 Fi1 0.287; 6 A BEAAR 35 58
(X)) JE A (X)) M (X, ) 3 AR 5 1A o o A7 A A 0
FHE AR R B R 0.534,0.265 1 0.260; 4 e RE A, 75
K (X, ) AR (X)) 3k 2 ANPER S AR 0 o A7 e A i 5 M 5
AR R R 0.845 1 0.168, 3 EEMA 35 K IE H
K PREX 3 AR A 0 B 2 U, H A PR B 1R
FERE BRI T, 1 PR R I 1 B R T IR

*%&ﬁ@%ﬁﬁ%ﬁ%%@%@%ﬁ?ﬁ%%%d“
‘ﬁﬂﬁkﬁﬁﬁkzmmwiﬁmE%7UE%ﬁ

‘&@@ R AR S5 3 o L R R A P 5 AR TS R AR ) 2
S (4 B E P T IRV E R T J JB R R A i =2 ] 7y )
%Wm%EﬁTﬂﬁﬁﬁ iR I R I S R
PR 5 ARG, A LA mT 3 st PR 5
M AR J55 5 4 TR, 75 $kﬁ%ﬁng§WWkT@
BAE R R XA A A ) B P A K B 3l ﬁ
ﬁ%ﬁ&@%%%ﬁ”jWLmﬁﬁkﬂﬁﬁm#%
T AR 22 B AR DG I 2, 33 S P bR T 5 T mmﬂ%
BT AR T . IS HRRXHA BT R A P RO 7,
3 ANEEAR G e R4y 5 R 0.852,0.926 F10.918, ¥ K F
0.85, F M S i rh A 0t (A B A A 32 B S PEIR B A A%
W

x3 EERGPEEREERKIERENREEXRY

Table 3 Coefficient of phenotypic correlation between the growth traits of C.reevesii in Nanling Population

PEAR Trait Y X, X, X, X, X X X,
X, 0.659" "

X, 0.848" " 0.649" "

X, 0.592"" 0.381" 0.449" "

X, 0.807" " 0.500" " 0.792" " 0.508" "

X 0.824" " 0.745" " 0.723" " 0.585" " 0.643" "

X 0.348" 0.075 0.272 0.109 0.203 0.185

X, 0.571"" 0.562" " 0.503" " 0.134 0.398 0.442° " 0.443""

X 0.136 -0.183 0.145 -0.090 0.076 -0.035 -0.309" -0.051

T+ FoR BB (P<0.05) 5 + = FoRil BEHI(P<0.01)

Note: * indicated significant correlation( P<0.05) ; * * indicated extremely significant correlation( P<0.01)

R4 TARGEPEERZEREREMHREBXRY

Table 4 Coefficient of phenotypic correlation between the growth traits of C.reevesii in Wuwei Population

PEAR Trait Y X, X, X, X, X; X X,
X, 0.910" "

X, 0.740" " 0.747" "

X, 0.872°" 0.783" " 0.577""

X, 0.856" " 0.864" " 0.711"" 0.800" "

X 0.842" " 0.873" " 0.652" " 0.798" " 0.837""

X 0.719" " 0.573" " 0.543"" 0.739" " 0.690" " 0.554" "

X, 0.802" " 0.651"" 0.634"" 0.729" " 0.632°" 0.653"" 0.670" "

X 0.461"" 0.287 0.410° 0.447" 0.461"" 0.396" 0.490" " 0.504" "

T+ FOR BEMHR(P<0.05) 5 + = FORIL B EHSE(P<0.01)

Note: * indicated significant correlation(P<0.05) ; * # indicated extremely significant correlation( P<0.01)

x5 SREGAPEEASERERENREEXRY

Table 5 Coefficient of phenotypic correlation between the growth traits of C. reevesii in Jin’ an Population

MR Trait Y X, X, X, X; X X,
X, 0.759" *

X, 0.949" * 0.774" "

X, 0.692"* 0.558"° 0.621" "

X, 0.772" " 0.716" " 0.808" * 0.661" "

X 0.788" " 0.815" " 0.737"° 0.653"* 0.754"*

X, 0.686"* 0.501" " 0.669" * 0.595" " 0.672" " 0.592" "

X, 0.385" 0.196 0.372" 0.417" 0.364" 0.412° 0.613""

Xy 0.522"° 0.437° 0.544"* 0.563"* 0.557" " 0.433° 0.671"" 0.528" "

T+ FORBEMI(P<0.05) 5+ + FoRI R FHMZE(P<0.01)

Note: #* indicated significant correlation( P<0.05) ; * # indicated extremely significant correlation( P<0.01)
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Table 6 The path analysis of the external morphological traits to the body mass of C.reevesii in three breeding populations
" i LT B B []4253/ 12 22 Indirect path coefficient
ﬁﬁlation 'Irir ;E: Cnn'e.la'tinn Direc.t Path s ¥ ¥ X Y ¥ ¥
coefficient coefficient L 2 3 4 5 7
FiBZ Nanling X, 0.848" " 0.331 0.407 0 0.199 5 0.207 5
X, 0.807" " 0.399 0.350 0 0.165 5 0.184 5
X 0.824"" 0.287 0.495 9 0.239 3 0.256 6
Jo N Wuawei X, 0.910" " 0.534 0.376 1 0.203 6 0.172'5
X, 0.802" " 0.265 0.537 1 0.347 6 0.189 5
X, 0.872"" 0.260 0.6113 0.418 1 0.193 2
4% Jin’ an X, 0.949" " 0.845 0.104 3 0.104 3
Xy 0.692"" 0.168 0.524 7 0.524 7
T s FORARMER B 2.2 KF-(P<0.01)
Note: * s indicated extremely significant correlation( P<0.01)
®7T 3NMFEFPFEREASESERIIERENRE RE
Table 7 The determinant coefficients of the morphological traits on the body mass of C.reevesii in three farms
PeiE 2% Determinant coefficient ks AR
N LN Total determinant
Population Trait X, X, X X, X, X, coefggicnt
®ikE Nanling X, 0.110 0.216 0.137 0.852
X, 0.159 0.148
X 0.082
Jo A Wuwei X, 0.286 0.184 0.217 0.926
X, 0.070 0.100
28 0.068
4% Jin” an X, 0.714 0.176 0.918
X, 0.028
22 ZmrEPEFE  RAZLRIEE @ HERHAT Y SLRZIT R R AT LAHRAG S b AR B AR (A B, 7T

AN PR ST T 3 MR Z 5T I I3 R
NL.Y=-92.804+8.316X,+11.865X,+6.463X,(r=0.923)
WW . V'=-35.672+8.820X, +4.510X,+5.954X,(r=0.962)
JA:Y=-23.604+7.991X,+2.821X,(r=0.958)

KA, Y HIRFTE (g) o X2 T0 [0 H 5 2 A o 159 R BGHEAT

BT (3R 8) , RINHAIAE] B E KT (P<0.05) , XL

AN B Z T 3 5 AR 45 TR E A R X R R 2ot el

T FEUEAT RS, R85k 4 i 25K - (P<0.01) , Ui B 4
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TN B> 50> R s > 15 H 98> 1 S 5 >
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Table 8 Significance test of partial regression coefficient JEH e IR ST Ses s ai i > B RS R i . k]
R [ W,,3 AN FREEG A TR AT 5 MR R G H 5
W it ot ORE g T I R K R KRR
Population Variable £Z§;Zisi2(;r: partial regression Xﬂﬂﬁﬁ%ﬂ’]?ﬁ“ﬂﬂﬁ??? E o7 ﬂm‘ EXT&/
’ coefficient 3 g
N hS ﬁx e T em oo PR 2K 7 St 4 B 45 FLARPEIR , Y238
I X, X 11.865+3.397 0.399 0.002 TR A 5 ) R R ok S B AL L B A T H AR, T
N P D AR SO AR
;?';1: ); 8.820+1.572 0534 0.000 B X ATV SRR S B R AESE . R E S
5K X, 4.510+1.469 0.265 0.006 ., , ,
AT X, 5 95429 416 0.260 0.022 Hr T«%/T%ﬁ/ SRR SR RS R (X R RUA
JA (Hib) ~23.604+2.753 0.000 I A G 83 LAl AR 1 19 R ), R A AH 56 A AT AN RE S B F
KX, 7.991£0.752 0.845 0.000 Ap g 5 R AR o 2 ] Y 9 2R o A AR 0 UK 3k o 2 T L 2 A
s X, 2.821%1.336 0.168 0.047
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Table 9 Grey correlation coefficients between the morphological traits and body mass of C.reevesii in three farms
F % Nanling TN Wuwei 4% Jin” an
¢ BRI RME VbR BRI ROME PfsbRERE ROKH RME PR
Max Min Mean+SD Max Min Mean+SD Max Min Mean+SD
I8 0.957 0.438 0.791+0.143 0.997 0.712 0.893+0.069 0.967 0.445 0.737+0.138
{, 0.984 0.589 0.842+0.118 0.996 0.492 0.889+0.113 1.000 0.613 0.860+0.100
I 0.975 0.333 0.803+0.142 0.998 0.689 0.875+0.083 0.983 0.464 0.718+0.157
{4 0.996 0.622 0.788+0.099 0.996 0.672 0.881+0.092 0.984 0.506 0.741+0.150
s 1.000 0.595 0.817+0.119 1.000 0.586 0.894+0.101 0.986 0.449 0.791+0.160
Lo 0.995 0.390 0.736+0.166 0.989 0.519 0.835+0.094 0.993 0.454 0.704+0.146
¢, 0.986 0.490 0.756+0.153 0.988 0.574 0.869+0.100 0.873 0.334 0.645+0.148
(s 0.977 0.386 0.696+0.177 0.990 0.334 0.785+0.166 0.938 0.362 0.645+0.134
x10 3N FEHPEZRERERTEFREMRBXEKE
Table 10  Gray correlation degree between the morphological traits and body mass of C.reevesii in three farms
FgB: Nanling Jo N Wuwei 45 Jin” an

L MR RIS F IR FKIET RIRRE PRl

Relational degree Relational order Relational degree Relational order Relational degree Relational order
X, 0.790 9 4 0.806 7 2 0.589 4 4
X, 0.842 1 1 0.803 1 3 0.687 9 1
X, 0.802 7 3 0.790 0 5 0.574 1 5
X, 0.788 1 5 0.796 1 4 0.592 5 3
X, 0.816 9 2 0.807 6 1 0.633 0 2
X, 0.735 7 7 0.754 6 7 0.563 4 6
X, 0.755 7 6 0.785 1 6 0.5157 8
X, 0.696 3 8 0.709 1 8 0.516 2 7
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