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Abstract: [Objectives] Studying the morphological differences between male and female in amphibians not
only helps to understand the patterns and mechanisms of sexual dimorphism in species, but also has important
implications for the study of their reproductive strategies, reproductive investment, and evolutionary selection

pressures. [Methods] In this study, we collected 61 individuals (12 females and 49 males) of Polypedates
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megacephalus from a permanent pond on the campus of Lishui College in Lishui City, Zhejiang Province,
China, from April 2020 to August 2021, and measured 12 morphological characteristics including snout-vent
length, head length, mouth width, forelimb length, hindlimb length, and weight to investigate sexual
dimorphism in this species. We also collected data on clutch size and hatching success to analyze female
reproductive ability. One-way ANOVA was used to test for differences in body weight and snout-vent length,
and a one-way ANCOVA test using body length as a covariate to examine whether there were differences in
head length, mouth width, mouth length, eye diameter, interocular length, forelimb length, hindlimb length,
forearm-fingers length, tibia length, foot length, and internasal length between sexes. If differences were
found, we further employed Tukey’s multiple comparison test. We used the Kruskal-Wallis test to investigate
whether there were differences in clutch size and hatching rate of P. megacephalus among different breeding
months. We also performed a linear regression analysis to examine the linear relationship between maternal
body length and clutch size. [Results] Our results showed that P. megacephalus exhibited significant sexual
dimorphism, with females larger than males. Except for eye diameter, tibial length, and internasal length, all
other morphological characteristics, including snout-vent length, head length, mouth width, mouth length,
interocular length, forelimb length, hindlimb length, forearm-fingers length, foot length, and weight, were
significantly higher in females than in males (P < 0.05) (Table 1, Fig. 1). The clutch size and hatching success
of P. megacephalus females were significantly affected by season, with the highest clutch size occurring in
April to May (Table 2) and the highest hatching success occurring in June (Table 2) The number of eggs
carried by females was positively correlated with body length (Fig. 2). [Conclusion] Therefore, we speculate
that fecundity selection is the main factor causing sexual dimorphism in P. megacephalus, with females
increasing their individual size to increase their egg-carrying capacity and improve reproductive output. The
reproductive period of P. megacephalus is influenced by season, and it has evolved a pattern of extended
reproduction to better adapt to the early or delayed rainy season.

Key words: Polypedates megacephalus; Sexual dimorphism; Female reproduction; Fertility selection
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AAPRERZNE KRS 20200, 248
SE PR FE R R RS 2 R, MUCA BT
PRARAZ RN S B S AL, T o
BIEMG . BN B IE F7 (0 70 4B
BHEZER N (H—F% 2015,

BERIZ i (Polypedates megacephalus)
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Tablel Descriptive statisticsof morphological traits of Polypedates megacephalus

AR Female (n=12)

THER Male (n = 49) Fiit4h e Statistical results

ENEUSS 70.16 +2.36
Body length (mm) 60.54 - 89.09
Lk 21.56 +0.46
Head length (mm) 18.83 - 23.80
W) % 24.32 +0.66
Mouth width (mm) 20.65 - 28.57
RS 8.69+0.24
Mouth length (mm) 7.17 - 10.14
R4z 7.33+£0.29
Eye diameter (mm) 5.89-9.09
IR ) B 15.46 +£0.47
Interocular length (mm) 12.86 - 17.82
Hif K 42.03+1.19
Forelimb length (mm) 34.58 - 48.05
Ja K 107.35+1.91
Hindlimb length (mm) 96.32 - 118.34
G VSRS 32.54 +0.88
Forearm-fingers length (mm) 28.98 - 38.98
JEK 35.25+0.68
Tibia length (mm) 30.99 - 39.78
JIRS 27.30 + 1.02
Foot length (mm) 21.08 - 33.91
B AR 6.31+0.19
Internasal length (mm) 5.40 - 7.65
PR 19.64 £ 1.72
Body mass (g) 12.67 - 35.60

48.66 + 0.39 F1.ss=4.35,P<0.05
43.62 - 54.65 >3

16.36 £0.17 F1.ss=4.76, P<0.05
12.96 - 18.65 ?>J
17.27+0.16 Fi.ss=7.76, P<0.05
15.13 - 19.96 >3
7.10+0.10 Fi.ss=4.35,P<0.05
5.78 - 8.96 >3
5.96 + 0.088

4.96 - 7.40 Fi ss=3.41,P>0.05
11.00+0.13 F1.55=9.30, P<0.01
9.24 - 12.87 >4
30.56 + 0.37 Fy.ss=16.75, P <0.001
21.72 - 37.68 >3

75.58 +0.96 Fy.ss=11.48,P<0.01
50.83 - 89.54 >3

23.00 + 0.27 F1,5s=10.50, P<0.01
18.38 - 28.86 ?>d

26.58 + 1.58

21.68 - 102.00 Fi.5s=141,P>005
19.69 + 0.28 Fi.ss=7.61,P<0.01
15.92 - 24.78 >3
4.84+0.065

4.03 - 5.80 F]_53*3.52, P>0.05
6.03+0.13 Fi.ss=5.44, P<0.05
4.01-8.22 Q>3

Bl P HME + bRdEIRFINER R IR . Data are expressed as Mean + SE and range.
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Fig. 1 Linear regressionsof morphological traitsand body mass on snout-vent length in Polypedates megacephalus
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Table2 Descriptive statistics of clutch size and hatching success of Polypedates megacephalusin different months

P2 BRI ] Egg-laying time

Gt R
45 H (n=11) 6 H (n=42) 78 (n=21) Statistical results
April and May June July and August
= IREL 589.8 +37.4° 423.0 + 85.9" 373.0 £ 4.7° 3
Clutch size 484 - 768 92 - 3204 51 -730 Hen-74=20.56,P<0.000 1
AL R TR 89.7 + 5.0°° 958+ 1.5° 87.4+4.7° ~
Hatching success (%) 57.0 - 99.4 42.8 - 100.0 2.8-99.8 Ha.mmoy = 9737, P <001

BEPEIME = PRAERATTE 2R, AN F ORI (6]~ BB AR AN R T2 BER R B 8] 22 57t i 3% (Tukey’s 2 H AL, P<0.05, 2> D)

Data are expressed as Mean = SE and range. Mean values of different breeding months with different superscripts differ significantly

(Tukey’s test, P < 0.05, a>b).
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Fig.2 Correlation between female snout-vent length

and cluch size of Polypedates megacephalus
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