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Sexual Dimorphism and Female Reproductive

Ability of Microhyla fissipes

YAO Chong-Xue WANG Zhi-Hong WANG Fang JIANG Gui-Lian
LU Ting TANG Yong-Jing CHEN Ming—Yong*

School of Ecology and Environmental Science, Yunnan University, Kunming 650091, China

Abstract: After 53 (28 4d, 25 29) adults of the Ornamented Pygmy Frog (Microhyla fissipes) had been
collected from Mengla County of Xishuangbanna Dai Autonomous Prefecture in Yunnan Province, China, 16
morphological characteristics of them, such as body length, head length, head width, body mass and female’s
brood amount had been measured. With the independent sample t test and covariance method, sexual
differences of the all morphological characteristics of this frog have been tested, and the correlation between

local morphological characteristics with body length of male and female adults, also the brood amount with
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the local morphological characteristics of female adults have been also analyzed by the linear regression
analysis method. The results showed that, the average body length of female M. fissipes was 25.08 + 0.40 mm,

and the male’s was 24.78 + 0.31 mm, there was no significant difference in body length and body mass

between males and females (P > 0.05, Table 1), the size of male and female individuals was basically identical.

All local morphological features were extremely significant positively correlated with body length (P < 0.01,
Table 1). Length of lower arm and hand, and hand length were significantly different between males and
females (P < 0.05, Table 1), there were also significant differences with the growth rate of body length.
Separately, the brood amount was positively correlated with body length, body mass, inter-orbital space,
diameter of lower arm, tibia-width, length of foot and tarsus (P < 0.05, Table 2), and extremely significant
positive correlation with body mass (P < 0.01, Table 2). Our analyses suggest that, the sexual dimorphism of
M. fissipes adults between female and male were mainly manifested in the head width, forearm length and
hand length, which possibly related to the ability to obtain food for survivaling, and the success rate of males
in competing for mating rights. However, individuals of female may increase their reproductive output by

increasing their body length and body weight correspondingly increasing abdominal volume, which was

consistented with the fecundity selection hypothesis.
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Table 1 Comparison of morphological characteristics between males and females of Microhyla fissipes adults

TG AHGAE FRIME + FRdEiR (JEFED  Mean + SE (Range) 4
Morphological characteristics HE Male (n=28) HEbE Female (n=25) Results
&4 Body length (mm) 2478 £0.31 (21.51~27.27) 25.08 £0.40 (21.44 ~28.44) t=0.590, df =51, P> 0.05
A #E Body mass (g) 1.28 £0.04 (0.82~1.75) 1.43£0.07 €0.70 ~2.14) t=1.944, df =51, P>0.05
3k Head length (mm) 7.06+0.11 (6.08 ~8.27) 7.11+0.14 (5.78 ~8.25) Fi50=0.048, P>0.05
3k %% Head width (mm) 6.27+0.10 (5.19~7.14) 6.00+0.13 (4.99 ~7.06) Fis50=15.924, P <0.05
V¥ Snout length (mm) 3.11+0.06 (2.48~3.71) 3.00 £ 0.07 (2.35~3.68) Fiso=2.429, P> 0.05
ELI]PE Tnternasal space (mm) 1.81+0.04 (1.52~2.24) 1.87+0.04 (1.52~2.27) Fiso=1.038, P> 0.05
HR[A]EE Interorbital space (mm) 2.55+0.03 (2.24~2.90) 2.56 £0.06 (1.77 ~3.09) Fi5=0.017,P>0.05
HREEFE Width of upper eyelid (mm) 1.55+£0.04 (1.17~1.99 1.54+0.03 (1.27~1.88) Fi5=0.313,P>0.05
fR#% Diameter of eye (mm) 2.41+0.04 (1.90~2.89) 2.34£0.04 (2.03~2.76) Fis50=2.524, P>0.05
iiﬁiﬁwer arm and hand (mm) 11.35+0.10 (9.01 ~11.43) 10.08 +0.18 (8.37~12.09) Fi50=6.653, P<0.05
HIE %% Diameter of lower arm (mm) 1.56 £0.03 (1.32~1.96) 1.63+0.04 (1.34~2.04) Fis50=1.734,P>0.05

BRE S 4K Leg length (mm)

iz Tibia length (mm)

5 Tibia width (mm)

Ht /2K Length of foot and tarsus (mm)
/£ Foot length (mm)

38.43+0.40 (34.64 ~42.93) 38.81 £0.55 (33.39 ~45.61) Fi150=0.036, P> 0.05
10.89 £0.20 (7.27 ~12.42) 11.10+£0.19 (9.75 ~12.88) Fis50=10.194, P> 0.05
3.32+0.05 (2.81~3.79) 3.45+0.09 (2.39~4.18) Fis0=1.542,P>0.05
16.38 £ 0.23 (14.30 ~ 18.60) 16.81+0.30 (13.83~19.16) Fis0=1.130, P> 0.05
11.98 £0.16 (10.07 ~ 13.40) 12.30+0.19 (10.44 ~ 14.55) Fis0=1.353,P>0.05

A e Male: y=0.219x + 0.836, R?=0.418 & bk Male: y=0.206x + 5.254, R?=0.371
o Mtk Female: y = 0.181x + 1.458, R*=0.334 o Mk Female: y = 0.381x + 0.583, R = 0.698
- —— fEMERLA 2k Male regression line

------ WEMEALE 2k Female regression line

T ILA 4R Male regression line

______ EM: DA 2R Female regression line
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Fig. 1 The relationship between local morphological characteristics and body length of Microhyla fissipes
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(Powell 1985). KB4 PG JE T 26 —Fhik
X, ZBAE R T MEE R S BT, G RE
i #EE (Pelophylax nigromaculatus) (% 5t 2
2002) F4ERG R (Amolops ricketti) (#—r
g5 2015) A A DHFEETH . H
SR, XM SR SRR
LI R FR AR (Darwin 1871). AWFFLE
FH, =8 TSR AN B i b X AR i S

BEME. BER R KRR E AR E R, W
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A R TS 185 i R NI D B SN 1
SOREY, WAMERMERE. SN,
N EEIS R RRE R STEAE, RN R
HAECKISLTE, DIARITIRICEZ . A
PR, X5 Schoener & (1982) X LG Hy g
i (Leiocephalus carinatus) FrITITF 75 45 1 AR ABL o
BRI, SRR, wiE R FRKEK M AME, B
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Table 2 The results of linear regression and partial correlation analysis on the brood amount and

morphological characteristics of Microhyla fissipes female adults

JEASHHIE

Morphological characteristics

Linear regression analysis

LR A 53 H

AR S 53 A

Partial correlation analysis

&K Body length (mm) r’=0.212
A Body mass (g) r’=0.511
3% Head length (mm) r’=0.148
3k'% Head width (mm) r*=0.138
Y& Snout length (mm) r*=0.005
B8] Internasal space (mm) r*=0.038
HRIAJEE Interorbital space (mm) r*=0.197

FHRRG %% Width of upper eyelid (mm) r*=0.055
HR1%2 Diameter of eye (mm) r*=0.056
A8 X FHK Length of lower arm and hand (mm) r?=0.042
i % Diameter of lower arm (mm) r’=0.218
BE G 4= Leg length (mm) r*=0.049
JiZ ¥ Tibia length (mm) r’=0.138
JI2%& Tibia width (mm) r*=0.177
#f £ Length of foot and tarsus (mm) r*=0.166
JEK Foot length (mm) r?=0.054

F=6.671 P>0.05
F=25.899 P<0.01 F=0.726, df =22, P <0.01
F =4.004 P>0.05
F=3.683 P>0.05
F=0.121 P>0.05
F=0.914 P>0.05
F =5.640 P <0.05 F=0.222,df=22,P>0.05
F=1.348 P>0.05
F=1.357 P>0.05
F=1.017 P>0.05
F =6.400 P <0.05 F=0.205, df =22, P> 0.05
F=1.180 P>0.05
F=3.679 P>0.05
F=4.948 P <0.05 F=0.125, df =22, P> 0.05
F=4.581 P <0.05 F=0.041, df =22, P> 0.05
F=1.301 P>0.05
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