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Tab.1 Parametric statistics of biological traits of bisexual parent of P. spinosa

3(n=84) P(n=84)
M=SE CV(%) M:SE CV(%)
Snout-urostyle length, SUL 95.87+6.88" 7.18 90.65+5.15" 5.68
Head length, HL 32.00+3.26" 10.19 30.21+3.32° 10.99
Snout length, SL 9.41+1.74* 18.49 9.62+1.70° 17.67
Fore-limb length, FLL 57.70+6.05* 10.48 48.12+4.06" 8.44
Froefoot length, FFL 18.96+2.58" 13.61 16.76+1.72° 10.26
Hind-limb length, HLL 140.36+8.38" 5.97 128.62+6.95° 5.40
(mm) Hind foot length, HFL 42.32+3.53° 8.34 39.00+3.04° 7.79
Shoulder-to-anal length, SAL 69.44+7.86" 11.32 66.39+4.62° 6.96
Head breadth, HB 36.35+2.39* 6.57 33.56+2.20° 6.55
Interorbital space, IS 15.28+1.83" 11.98 14.84+1.59° 10.71
Internasal distance, INS 7.48+0.86" 11.50 7.17+£0.91° 12.69
Shoulder width, SW 42.26+3.32° 7.86 39.08+2.81° 7.19
Body weight, WB 120.71422.97° 19.03 101.63+14.47° 14.24
Heart weight, WH 0.7466+0.2429* 32.53 0.4503+0.1716° 38.11
Kidney weight, WK 0.5898+0.1234° 21.06 0.4870+0.1328" 27.27
Lungs weight, WLU 0.4751+0.1365" 28.73 0.3055+0.1059° 34.66
© Liver weight, WL 3.3691+1.0244° 30.40 2.9226+0.9660° 33.05
Stomach weight, WS 1.3170+£0.2611* 19.82 1.1201+0.3095° 27.63
Intestines weight, W1 1.6479+0.4130° 25.06 1.4646+0.4347° 29.68
Gonad weight, WG 8.8974+2.8801° 32.37 8.1417+2.1956° 26.97
(P<0.05),
%2 BEEREFRAOERITMNIERSHST
Tab.2 Parametric statistics of morphological evaluation indexes of bisexual parent of P. spinosa
d(n=84) ?(n=84)

M=SE CV (%) M=+SE CV (%)

/ FFL/FLL L, 0.33+0.04° 12.12 0.35+0.04° 11.43

/ HFL/HLL L, 0.30+0.02% 6.67 0.30+0.02° 6.67

/ SL/HW L; 0.62+0.11* 17.74 0.65+0.11° 16.92
/ SUL/HW Ly 2.64+0.19" 7.20 2.714£0.19° 7.01

/ IS/HW Ls 0.18+0.02% 11.11 0.18+0.02% 11.11

/ SAL/HW Le 1.92+0.23° 11.98 1.98+0.17° 8.58

/ SL/SW L, 0.26+0.05* 19.23 0.29+0.05° 17.24

/ IS/SW Lg 0.42+0.04* 9.52 0.44+0.05° 11.36

/ HW/SW Ly 0.36+0.04° 11.11 0.38+0.04° 10.53

/ SL/IS Ly 0.82+0.14° 17.07 0.76+0.14° 18.42

/ INS/IS Ly 0.49+0.05° 10.20 0.49+0.05° 10.20
WH/WB R, 0.63+0.21* 33.15 0.44+0.14° 32.66

WL/WB R, 2.78+0.62° 22.34 2.87+0.84 ° 29.30

WS/WB R; 1.10+0.16* 14.10 1.10+£0.24° 21.88

(%) WI/WB Ry 1.38+0.30° 21.91 1.43+£0.34*° 23.44
WLU/WB Rs 0.39+0.08* 20.67 0.30+£0.09° 30.26

WK/WB Rg 0.50+0.11* 22.76 0.49+0.14*° 27.96

WG/WB R, 7.27+1.58* 21.78 7.96+1.57° 19.71

/ WL/WH W, 5.29+4.55° 86.01 6.94+2.48° 35.73

/ WS/WH /43 2.16+2.03* 93.98 2.71+0.89° 32.84

/ WI/WH /8 2.69+2.52% 93.68 3.56+1.34° 37.64

/ WLU/WH Wy 0.75+0.70* 93.33 0.73+0.28* 38.36

/ WK/WH Ws 0.93+0.78° 83.87 1.19+0.45° 37.82

/ WG/WH W 14.18+13.09% 92.31 19.51+6.16° 31.57

(g/em?) Fulton's K 13.74+2.39° 17.39 13.65%1.48" 10.84

0.305(P<0.01)
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16.7%, WH ( ) W3(0.951)>W,(0.948)>
) We(0.924)>W,(0.921)>W4(0.898)>W5(0.887)  L3(0.859)>
5 (4) L4(0.757)>L7(0.748)>L5(0.669)>Ls(0.657)>L,(0.516),
(P>0.05), ; PCs
, L1(0.825)>L,,(0.603)
Lg(—0.584)>Ls(—0.638); PC,  PC;
2.3 Lo(0.731)>Lg(0.573)  L,(0.823)>L,(0.548) ,
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Tab.3 Principal component analysis on morphological evaluation indexes of bisexual parent of P. spinosa

P

PC, PC, PC; PC, PC;
/ FFL/FLL L 0.14 0.229 -0.025 0.335 0.548"
/ HFL/HLL L 0.029 -0.17 0.028 0.049 0.823"
/ SL/HW Ls 0.199 0.859" 0.394 0.168 -0.094
/ SUL/HW L, 0.049 0.757" —0.083 -0.5 0.112
/ IS/HW Ls 0.205 0.669" —0.638" 0.136 -0.055

/ SAL/HW Le 0.134 0.657" —0.099 -0.421 0.08

/ SL/SW L, 0.183 0.748 0.469 0.413 -0.07
/ IS/SW Lg 0.169 0.458 —0.584" 0.573" -0.019

/ HW/SW Lo -0.075 —0.441 0.167 0.731" 0.036
/ SL/IS Lo 0.085 0.516" 0.825" 0.106 -0.07
/ INS/IS L -0.097 -0.332 0.603" -0.197 0.103

/ WL/WH W, 0.921 —0.065 -0.029 -0.032 0.061

/ WS/WH w, 0.948" —0.088 0.049 -0.015 0.016

/ WI/'WH W, 0.951" -0.033 -0.008 -0.038 0.049
/ WLU/WH W, 0.898" —0.148 0.007 -0.095 -0.015

/ WK/WH Ws 0.887" -0.218 0.084 0.022 0.036

/ WG/WH We 0.924" -0.139 0.013 -0.101 0.036
(g/cm?) Fulton’s K 0.467 -0.333 —0.041 0.136 -0.479
5.522 3.824 2225 1.711 1.269

(%) 30.677 21.243 12.364 9.505 7.052
(%) 30.677 51.920 64.284 73.789 80.841
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Tab.4 The independent variable coefficient and constant term of Fisher classification function equations of morphological
characteristics of bisexual parent of P. spinosa

L, Ls L, W, Wy Ws

a8 191.9191 163.0435 62.50833 —-1.09311 —2.60962 0.384594 —74.1368

205.6932 171.6329 72.20434 —0.04162 -8.53082 0.557005 —85.8849
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Tab.5 Discrimination results of bisexual parent of P. spinosa
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MORPHOLOGICAL DIFFERENCES BETWEEN BISEXUAL PARENTS OF ECONOMIC
FROG PAA SPINOSA IN STREAMS OF SIMING MOUNTAINS

YANG Cheng', FUYu', ZHU Wei-Dong"?, SHENTU Ji-Kang'*, SI Lie-Gang"?, WANG Zhi-Zheng'

(1. Zhejiang Ocean University, Zhoushan 316022, China; 2. FisheryTechnology Extension Center of Yuyao, Yuyao 315400, China;
3. Marine and Fishery Research Institute of Ningbo, Ningbo 315000, China)

Abstract The morphological differences between bisexual parents of Paa spinosa were studied by cluster analysis,
principal component analysis, and discriminant analysis. The frog distribute naturally in the steams of the Siming Mountain
in Zhejiang, East China. Eighty-four3-year-old mature pairs of males and females were randomly sampled from an
artificial cultured single species. Twenty biological traits and 25 morphological indexes were used, of whichl17 biological
traits and 16 morphological indexes showed significant differences in gender (P<0.05). The Euclidean distance on the
mean of morphological indexes is 0.305 (P<0.01). Principal component analysis revealed that the accumulative variance
percentage of five principal components in eigenvalues larger than 1 was 80.84%. The first principal component could be
regarded as energy metabolism factor related to the configuration of organ quality, and the second one could be food
deglutition factor related to the oral cavity space size as a representative of head width and snout length, and the last three
principal components could be predation function factor related to the ability of hunting, jumping and holding as a
representative ratio of foot and leg and interorbital space. In addition, discriminant analysis displayed six principal
components: L; (foreleg length/ fore limb length), Ls (snout length/shoulder breadth), L, (interorbital space/head width), W,
(stomach weight/heart weight), W, (lung weight/heart weight), and W4 (gonad weight/heart weight); they were served as
independent variables for Fisher classification function equations, with which bisexual parent of P. spinosa could be clearly
distinguished. The accurate discriminant rates for two genders were about 84%.

Key words Paa spinosa; parent; morphological characteristic; multivariate analysis; gender



