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Tab.1 The statistics of various phenotypic and morphological traits for P. spinosa

(n=84) (n=84)
M=+SE CV(%) M=SE CV(%)
Body weight, BW(g) 120.71£22.97° 19.03 101.63+14.47° 14.24
Net body weight, NW(g) 100.95+18.78* 18.60 73.69+10.40° 14.11
Internasal distance, INS(mm) 7.48+0.86" 11.50 7.17+£0.91° 12.69
Interorbital distance, IS(mm) 15.28+1.83" 11.98 14.84+1.59° 10.71
Eye diameter, ED(mm) 8.13+0.98* 12.05 8.05+1.02° 12.67
Snout length, SL(mm) 9.41+1.74* 18.49 9.62+1.70° 17.67
Head length, HL(mm) 32.00+3.26 10.19 30.21+3.32° 10.99
Head width, HW(mm) 36.35+2.39° 6.57 33.56+2.20° 6.55
Shoulder width, SW(mm) 42.26+3.32° 7.86 39.08+2.81° 7.19
Fore-limb length, FLL(mm) 57.70+6.05% 10.48 48.12+4.06° 8.44
Fore arm length, FAL(mm) 24.49+4.74° 19.35 19.42+2.68° 13.80
Froefoot length, FFL(mm) 18.96+2.58" 13.61 16.76+1.72° 10.26
Hind-limb length, HLL(mm) 140.36+8.38° 5.97 128.62+6.95" 5.40
Hind foot length, HFL(mm) 42.32+3.53° 8.34 39.00+3.04° 7.79
Shoulder-to-anal length, SAL(mm) 69.44+7.86° 11.32 66.39+4.62° 6.96
Snout-urostyle length, SUL(mm) 95.87+6.88" 7.18 90.65+5.15° 5.68
Volume of body, BV(mL) 118+23° 19.49 100+£15° 15.00
a b (P<0.05),
T2 HAEAENMMESHKRSERRE. 3 ,
., = 314t ZH 2
73 0 £ B O X R 3 (dr-82) . BW NW BV(0.903) > SW(0.108)
Tab.2 The correlation coefficients in phenotype among traits
of P. spinosa BV(0.898) > SW(0.106), SW(0.575) >
3 ? BV(0.069) SW(0.572) > BV(0.068);
NW BW NW BW BW NW
BW 0.993 1.000 0.949 1.000 BV(0.887) > HLL(0.106) > HL(0.079) BV(0.796) >
INS 0401 0385 0268 0337 LHL(0.231 HLL(0.425) > HL(0.189) >
b
IS 0.575™ 0.567" 0.374"™ 0.392"
BV(0.066) HLL(0.373) > BV(0.108); SW
ED 0.384" 0.357" 0.194 0.205
. N LHL HL BV ,
SL 0.416 0.423 0.209 0.202
" " . BV BW
HL 0.338 0.328 0.208 0.268
HW 0.412" 0.407" 0.404" 0.405™ NwW
SW 0.678" 0.683" 0599  0.624" , BV-SW BW NW
FLL 0.556 0.544 0.473 0.503 R 0952 0.939; BV-HLL-HL
FAL 0.278" 0.269" 0.356" 0.346" BV-HLL BW NW
FFL 0.355" 0.357" 0.225" 0.214 R? 0.922  0.860( 3, 6),
HFL 0.405™ 0.401™ 0.321" 0.291™
HLL 0.636™ 0.629™ 0.604™ 0.530" .
0.85( , 2002); ,
SAM 0.475™ 0.464™ 0.594™ 0.642"
. . (VIF) (VIF=10),
SUL 0.723" 0.716™ 0.743 0.762
" " " " ( 3 BV-SW
BV 0.966 0.972 0.905 0.953
BW NW

70.05.82=0.215, 7.01.8=0.280; *
(P<0.05), ** (P<0.0D), , BV-HLL-HL BV-HLL

BW NWwW
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x3 BRERSHRANERE. #ERELMHBESF
Tab.3 The effects of morphologic traits on the weight of P. spinosa

P
R 3 2
3 BV SW HLL HL VIF
3 BV 0.972" 0.903" 0.069 0.069 0.595 1.681
SW 0.683" 0.108" 0.575 0.575 0.595 1.681
BW BV 0.953" 0.887" 0.066 0.050 0.016 0.758 1.319
Q HLL 0.530" 0.106" 0.425 0.416 0.009 0.780 1.282
HL 0.268" 0.079" 0.189 0.177 0.012 0.960 1.042
3 BV 0.966" 0.898™ 0.068 0.068 0.595 1.681
W SW 0.678" 0.106 0.572 0.572 0.595 1.681
0 BV 0.905" 0.796" 0.108 0.108 0.780 1.282
HLL 0.604" 0.231" 0.373 0.373 0.780 1.282
2.4 NwW 0.860,
2 3 4 , R’ ( 6), BV
BW NW (di=P;,, P; BW NW 81.5%
) BW NW 80.6%, BW NW
(dy=2ryPiPj, 1y , P P 78.7% 63.4% ,
BW NW ), 5 BV-SW BW NW
,BV-HLL-HL BV-HLL
T4 FRBOUEHE IR BB ER o FEAS TR 18] B 4E O R B (df=82)
Tab.4 Correlation coefficients of selected morphometric traits BW NW s
of P. spinosa BV BW NW
3 ?
BV SW BV HLL HL
2.5
BV 1.000 1.000
SW 0.637" 1.000
" , 6 7 8 6 ,
HLL 0.469 1.000
HL 0.200 o112 100
0 BW NW (R>
£S5 BEAERSHRAMERE. SERREBHAERE To.01[01)s BW  NW
Tab.5 The determinant coefficients of morphometric traits on BW NW
the weight of P. spinosa ’
) ?
7 , BW NW
BV SW BV HLL HL
BW(3)=0.894BV+0.750SW—
BV 0.815  0.124 0.787  0.088  0.028
Sw 0.012 16.481 WN(J3)= 0.727BV+0.600SW-10.184,
BW
HLL 0.011  0.002
HL 0.006 BW(%)=0.841BV-+0.220HLL+0.344HL-20.950
NW SW 0.011
HLL 0.053 (P<0.05), ,
(VIF)
5 ,BV SW ( 3,
BW NW 0.952 0.942; (P<0.01),
BV HLL HL BW (P>0.05) ,

0.923, BV HLL BW NW
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Tab.6 The multiple-coefficients of morphometric traits on the body weight of P. spinosa
dr R R’ R’
BwW 3 2 81 0.976:* 0.952 0.951 5.138
Q 3 80 0.960™ 0.922 0.919 4.132
W 3 3 80 0.969i 0.939 0.938 4.722
Q 2 81 0.927 0.860 0.857 3.964
®7 MEERSERSHERE. SHREBNRETRERE
Tab.7 Test of partial regression and constants of P. spinosa
t sig.
VIF
C —16.481+7.485 -2.202 0.031
3 BV 0.894+0.031 28.540 0.000 0.595 1.681
SW 0.750+0.219 3.426 0.001 0.595 1.681
BW C —20.950+9.095 -2.304 0.024
BV 0.841+0.034 24.803 0.000 0.758 1.319
? HLL 0.220+0.073 2.996 0.004 0.780 1.282
HL 0.344+0.139 2.478 0.015 0.960 1.042
C —10.184+6.880 —1.480 0.143
I BV 0.727+0.029 25.250 0.000 0.595 1.681
W SW 0.600+0.201 2.980 0.004 0.595 1.681
C —24.916+8.082 -3.083 0.003
Q BV 0.543+0.032 16.921 0.000 0.780 1.282
HLL 0.346+0.070 4.909 0.000 0.780 1.282
8 BEERSERSERE. 2HREESTEERROSED R
Tab.8 Analysis of variance in multiple regression for P. spinosa
SN dr MS F
42185.394 2 21092.697 799.220 0.000
3 2137.721 81 26.392
BW 44323.114 83
16228.421 3 5409.474 316.788 0.000
Q 1366.079 80 17.076
17594.500 83
27825.998 2 13912.999 623.828 0.000
3 1806.512 81 22.303
NW 29632.510 83
7820.647 2 3910.324 248.812 0.000
Q 1272.992 81 15.716
9093.639 83
, « »
3 B
3.1 BV BW NW BW NW , BV
BW NW
BV

BW NW
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, (D NW HL HW FLL 3.2 SW HLL BW
SUL ( , 2008), NW
BW NW (Shine, 1979;
0.90 BV, SUL Anderson et al, 1990; Parker, 1992)
BW NWwW 0.77C  2)
, BV BW “ ? , (
NwW , , 2002) ,
BV BW NW
( , 2007; ( 0.059—0.232 )
, 2008, 2013) :(2) 3,
( , 2008), ,
« D, R ;
( , 1990), (Rana SW LHL BW
temporovia) (Rana catesheiana) NW
( , 1990), BV
, BW NW ( 2 , ( , 1998)
; ; ( , 2008);
(Bufo marinus) (Lee, 2001) , (2007)
(Pelopylax nigranaculata) ( , 2002)
(Kaloula verrucosa) ( , 2006)
5 , SW BW
, BV NwW FLL, FLL
BW NW
, BW NW ; (3) ( 2, 3), SW
(Marshall, 2005), FLL ,
SwW ,
(1, ( , 2007)
( , 2008) ( , 2007,
, , 2008) (
(Shine, 1979) , 1990; ,2008) (2008)
( , 2002), (P>0.05),
(Sullivan et al, 1992), (P<0.05) , HLL
( BW NW ( 3
, 2008) Shine(1979) Davies (1977) , ,
(2011) , )
HL NwW
BV « 3 , BW
BW NW (P<0.05), NwW (P>0.05) (

2)
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SEX-RELATED DIFFERENCES REFLECTED IN THE EFFECT OF MORPHOLOGICAL
TRAITS ON BODY WEIGHT AND NET BODY WEIGHT OF AN ECONOMIC ANIMAL,
PAA SPINOSA IN STREAMS OF SIMING MOUNTAINS

SI Lie-Gang"?, FU Yu', LI Hong-Peng', ZHU Wei-Dong"’>, SHENTU Ji-Kang" ">, WANG Zhi-Zheng'

(1. Zhejiang Ocean University, Zhoushan 316022, China; 2. Marine and Fishery Research Institute of Ningbo, Ningbo 315012, China;
3. Fishery Technology Extension Center of Yuyao, Yuyao 315400, China)

Abstract We studied 84 pairs of three-year-old matured individuals of Paa spinosa in gender that randomly sampled
from a cohort of artificial cultured single species. Fifteen morphological traits were selected and measured, including
internasal length (INS), interorbital length (IS), eye diameter (ED), snout length (SL), head length (HL), head width (HW),
shoulder width (SW), fore-limb length (FLL), fore-arm length (FAL), forefoot length (FFL), hind-limb length (HLL), hind
foot length (HFL), shoulder-to-anus length (SAL), snout-urostyle length (SUL), and volume of body (BV). Results of
multivariate regression reveal obvious differences in gender in the effect of morphological traits on body weight (BW) and
net body weight (NW) weight of P. spinosa. Except for IS, ED, and SL, among the rest 12 morphological traits, values BW
and NW were significant higher in males than those of females (P<0.05). All the correlation coefficients between each
morphological trait and BW, and NW, were at extremely significant level (P<0.01) in males. The traits that showed no
significant correlation with BW and NW of females were ED, SL, FFL, and ED, SL, HL, respectively. In path analysis, BV
was the decisive variable on BW and NW. The greatest or decisive correlation indices (R2) of the reserved morphological
traits on BW and NW were 0.952 and 0.939 for males, and 0.922 and 0.860 for females, respectively. Multiple regression
equations were used to estimate BW and NW, based on which equations in BW and NW for each gender were established.
Key words Paa spinosa; morphological traits; body weight; net body weight; gender difference



