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Abstract: To detect the sexual dimorphism pattern and its relationship between female fecundity in anuran,
we caught 45 pairs of mating Duttaphrynus melanostictus individuals from Huanggiao Conservation Station
in Wuyanling National Nature Reserve in March 2015, and measured their morphological traits [snout-vent
length (SVL), head length (HL), head width (HW), interorbital space (IOS), tympanum diameter (TD),
parotoid gland length (PGL), eye diameter (ED), length of lower arm and hand (LAHL), forelimb length
(FLL), hindlimb length (HLL), body mass (BM)]. Then we collected female eggs to calculate their
reproductive output (clutch mass and clutch size). We used linear regression to detect the relationship between

morphological characteristics and SVL, the relationship between reproductive and body size, and the
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relationship of morphology within mating pairs. Paired #-tests were used to compare SVL and BM between
sexes. One-way ANCOVAs were used to compare other morphological traits between sexes with SVL as
covariate. We found female D. melanostictus had larger body size than males (Fig. 1, Table 1). Other
morphological traits were positively correlated with SVL in both sexes (Fig. 2). Head length and hindlimb
length were greater in males than in females after removing the effect of SVL, but other morphological
characteristics did not differ significantly between sexes (Table 1). Both clutch size and clutch mass were
positively related with female SVL and BM (Fig. 3), indicating that females could increase their fertility
through increasing body size. Thus, in D. melanostictus, the formation of size sexual dimorphism was
dominated by fecundity selection, while sexual dimorphism in other traits might be influenced by sexual
selection and natural selection. Furthermore, we found only forelimb length showed significant correlation
within paired toads (Fig. 4), which indicated there was assortative mating by forelimb length in D.
melanostictus. In conclusion, current study provided direct evidence that fecundity selection could shape
sexual dimorphism pattern in anuran, but also indicated that sexual selection and natural selection could
influence the evolution of sexual dimorphism. Moreover, our results provided case study on assortative

mating pattern in amphibians, and highlighted the importance of detecting multiple traits in assortative mating

research.
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Fig. 1 Frequency distribution of snout-vent length

(SVL) of both sexes in Duttaphrynus melanostictus

2.2 MEMEEFERH S HEAMERDIIRR

45 RV MRS, F 8 R ~=idoe, ik
TR LB . TRy 37 MR
o3BT B, BT AA T 53 BF B 5 AR (Foss
=98.06, P<0.01; & 3a) A (F) 35 = 163.59,
P < 0.01; & 3b) MWKEFEIEMAR; EIES
A (Fi35=758.05, P<0.01; & 3c) FfkE
(Fi.35=53.86, P<0.01; K 3d) WHKEEE
FHK
2.3 ERPFEXTE

MM AT R, FOXT ) RIS R R K
ks kTS ATE AT BREKHMEZ R
HEEMRIE (P> 0.05), {EMEPEAMERIRTR



3 FJ7AREE: RRNE SR 1 7 P 7 T8 5 e R B X e © 363
F1 BHEMSERME R TE SRR L
Table 1 Comparison of morphological characteristics between sexes in adult Duttaphrynus melanostictus
TERSRFIE Tt Males ek Females Grih st
Morphological characteristics (n=45) (n=45) Statistical results
#FE (mm) 58.85+0.71 72.60 £ 1.12 t=-11.09, P<0.01
Snout-vent length (48.11 ~72.68) (54.97 ~ 89.95) M<F
HE (g) 20.49+0.73 4728+2.47 t=-11.11,P<0.01
Body mass (10.96 ~ 32.62) (19.33 ~ 96.02) M<F
LK (mm) 1436+0.17 16.17£0.21 Fy,37=4.50, P<0.05
Head length (11.41 ~17.18) (13.06 ~ 20.43) M>F
%9 (mm) 20.06 +0.24 24.62+0.42 ~
Head width (17.33 ~ 24.56) (16.91 ~ 30.70) F1.97=0.09, P>0.05
ARIATEE (mm) 8.50+£0.11 9.99+0.15
F1.57=0.84, P> 0.05
Interorbital space (6.42 ~10.29) (7.83 ~ 12.59) 187 ’
AR42 (mm) 7.19 +0.09 7.98 +0.14
F1.57=0.08, P> 0.05
Eye diameter (6.22 ~8.99) (5.82 ~ 10.56) 187
535 21+0. 01 +0.
AR (mm} 421£0.08 5.01+0.09 Fr 5= 0,01, P> 0,05
Tympanum diameter (3.26 ~ 5.60) (3.65 ~ 6.87)
1.
HEHE}J& (mm) 12.12+0.17 14.98 +0.35 Fi =013, P> 005
Parotoid gland length (9.59 ~ 14.49) (11.21 ~20.39)
W AT (mm) 2648 +0.31 31.73 +0.46

Length of lower arm and hand

A (mm)
Forelimb length

JEl K (mm)

(21.97 ~ 32.60)

34.08 £ 0.60
(2821 ~45.12)

72.05 +0.94

(24.67 ~ 38.58)

40.26 +0.80
(30.86 ~ 54.67)

84.27 +1.37

Fyg7=0.82,P>0.05

Fyig7=148,P>0.05

F1.87: 3.99, P=0.05

Hindlimb length (61.37 ~ 88.63)

(64.25 ~ 109.10) M>F

HHELSPFIOME + bRt GEED Fon. FoOMErE, M. Bk,

Date are expressed as Mean + SE (range). F. Female; M. Male.

K 5 H0 MR R AR 2 (] 2 2 35 B AR SR

(F1,=631, P<0.05) (& 4), FHRME7E
FRMKMIEN G, X — R RAIRBAL (F1 43 =
429, P<0.05).
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R, BB BIREE P A, REETH MR,
I ECAERE /s, I3RS L= %
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Fig.2 Relationship between some morphological traits and body length in Duttaphrynus melanostictus

a. ks b ki o BIREK; d B, a. Head length; b. Head width; c. Forelimb length; d. Hindlimb length.
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Fig. 3 Relationship between reproductive output and body size in female Duttaphrynus melanostictus
a. BINVESHEKKMKR: b SINESEERRXR; ¢ FIWHEEKNXR: d SIREEEERNXR.

a. Relationship between clutch mass and snout-vent length; b. Relationship between clutch mass and body mass; c. Relationship between clutch

size and snout-vent length; d. Relationship between clutch size and body mass.
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