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Behavior and Morphologic Adaptive Selection of Sexual
Partnership in a Population of Verrucous Digging
Frog ( Kaloula verrucosa) from Kunming
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Abstract: Forty-eight mated verrucous digging frogs ( Kaloula verrucosa ), collected from the suburb of northeast
Kunming City, were compared and measured. Meanwhile their mating behavior was observed in the field. Pearson correla-
tion coefficients of snout-vent length (SVL), body weight and head width were bigger than 0.5. Regression analysis of
SVL and body weight was made among variables. The results showed that the selection of body length and the mating rela-
tionship of individual weight between male and female submitted good linear relation. Female of K. verrucosa often chose
the most suitable male whose SVL was (81.8 £5.7) % in its SVL and body weight was (53.1 = 10.7) % in its body
weight. Female chose male who had longer SVL and lighter weight, which would help creating a better dimension for mat-
ing relationship, including the male skin derivative length and cloaca position between male and female while mating etc.
K. verrucosa belonged to the pattern of female selection. Female was attracted by male’s calling and positively moved to

male. They would mate if the cases of male were suitable for female.
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FMEE BRI | 5 1L K e S R R T L (1020457
20"E, 25°03'56"N ) FFJ@ 2Pk ik Bhat 1 A mEs .
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Tef—4fk 3t 5 B& BB ( distance of cloaca from male
to female ), AZFEF6L T E Bk Yk 5 Js 1) 457 0 7 B ke Y 2
A B T, MEMET SRR 2 A R
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ASFHEIES MR (A P=0.09), XEND
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TR S FAE I — 2D A 101, 70 B il 22 1] £ T
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Tab. 1 Sex ratio comparisons of different active periods in 2004

N WL fif: () HedE (H) E:

I 1A Periods B8] Date § ﬁ o . . . A
Observed times Female (ind. ) Male (ind.) Female : Male

BHHHT Pre-reproduction 4-10~5-23 9 8 32 1:4

ZHI Reproductive period 5-23~8-10 11 40 280 1:7

BIE)5 Post-reproduction 8§-10~9-10 7 12 8 3:2
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=0.664, P<0.001, n=24), KAV
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Tab. 2 Correlation of morphological characters between mating male and female of Kaloula verrucosa

JEAFEE Morphological character ( mm )

4 (n=24)

&K Snout-vent length (SVL)

K Body weight (g)

3K Head length

3k 9% Head width

W) Snout length

E:8]JE Internasal distance

MRIA]EE Interorbital distance

G E A% Tympanum length

T X FK Length of lower arm and hand
HIE 4K Length of lower arm

HI'E & Diameter of lower arm

Ja B4 K Leg length

&K Tibia length

JIESE Tibia width

JEK Foot length

PSR Length of metatarsal tubercles
O] PRI R Y/RIS

Secretion length of abdomen in male

41.2+2.8 (36.0~48.

12.2+2.5(7.4~17
11.7+0.8 (11.1~13
16.1x1.3 (13.4~17

4.7+£0.4 (3.8~5.
2.3£0.3 (2.1~3.
5.320.3(4.7~6.
2.7£0.3 (2.0~3.
20.1+1.5(16.9~23.
8.2+0.6 (6.9~9.
3.9+0.5(3.2~4.
50.7+3.1 (44.9~56.
11.8+1.0 (9.60 ~ 14.
6.220.7 (5.0~8.
18.9+1.3 (17.2~21.
3.1+.03 (2.6~3.

23.5+2.5(20.0~29.

2 (n=24) Pearson correlation R
6) 50.4+3.0 (42.9~55.0) 0.622""
.6) 23.2+5.4 (16.3~38.8) 0.567""
.3) 13.9+1.1 (12.0~15.8) 0.423"*
.9) 18.2+1.0 (17.1~19.3) 0.690**
1) 5.4+0.4 (4.7~6.1) 0.383
1) 2.8+0.2(2.3~3.2) 0.477"
0) 6.4+0.5(5.4~7.3) 0.193
4) 3.4+0.4 (2.8~4.0) 0.422"
8) 23.0+1.8 (18.1~25.1) 0.321
9) 9.2+0.6 (8.0~10.2) 0.077
9) 4.3+£0.4 (3.8~4.9) 0.485"
1) 55.5+3.4 (46.4~61.1) 0.467"
2) 12.9+0.9 (10.7 ~14.2) 0.310
0) 7.5£0.7 (6.2~9.2) 0.316
2) 20.1+1.2(17.2~22.6) 0.298
9) 3.6+0.3 (3.1~4.1) 0.247
0) — —

" P<0.05;""P<0.0l.

® 3 ZHEPFOGEIEERK, EEMLEZ BHEXES
Tab. 3 Correlative analysis among SVL, body weight and head width of
mating frog of Kaloula verrucosa

Ui H Item Pearson correlation R P
RK—{KTE  SVL - Body weight Fa 0.581 0.003
t 0.602 0.002
B K—3k5E  SVL - Head width Ee 0.756 <0.001
¥ 0.570 0.004
% 9E—fK®E Head width - Body weight & 0.624 0.001
$ 0.515 0.01

R4 ZEIPOGEE MR EENERKEX X R

Tab. 4 Mating relationship of body weight and SVL between male and female of Kaloula verrucosa

i H Ttem

X IE Mating frogs (n =24 )

Wi — el (A K 22 22 Difference of SVL between male and female ( mm)

TfE— MR 2 H Ratio of SVL between male and female ( % )

WE— i dek {4 85 2 2% Difference of body weight between male and female (g)
HE—MERER T 2Z L Ratio of body weight between male and female ( % )

9.21+3.1 (4.0~14.2)
81.8+5.7 (73.5~91.3)

11.2+2.9 (8.9~21.2)

53.1%10.7 (32.5~75.9)
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Fig. 1 Mating relationship between SVL and body weight of Kaloula verrucosa
A BEREIEAAR B FEXT 54 ( Mating choice of SVL between male and female ); B A i (A 55 /) fic 4 6 45
( Mating choice of body weight between female and male )o
R 5 ZRIROEEI ML ERZ BRX R
Tab. 5 Mating relationship of cloaca between male and female of Kaloula verrucosa
HHFEFERE Distance of cloaca ( mm) Mean + SD ( Range ) L2 Ratio (% )
B Ak Between male and female 5.10+3.20 (0.2~8.1) —
TfE—MHfEdE From male to female 1.05+0.49 (0.7~1.4) 13.4
WE—AfEdE From female to male 5.72+3.60 (0.2~8.1) 86.6
4 W B FIH A b 5 7 51, 30 M AN 2 AL o 90 e 1 R T

W BEE 3CA TE — BRI T FL AT — A i) % 3 4
If, HEVEAR DA ML e PR METE . T 2 S AE AR
KA MERE R AR TE— L), 38 2 —Fh DA TC 4 P Ak
FOTC X 2R g8, e gk b I A M d & A WA SE
(Pough et al, 1998 ), Z Pk T IEAJE T 5 —2K
i,

4.1 UEEERYEDST SRS

FERCR et b, AS[m] 4 A 1 e 45 i D) A e
PEARRIERR IR IR A A — B0 A LW PRI A A~
PRI A SRR R BT o5 B B U5 A7 SR B e
NS5 AR /NSE (Heatwole & Sullivan, 1995 ). H2R
TE e REAK 2B KT e 0 A BT ity SR BRI, A Y
PRI EE YT E XL, R4 FE RN R
GE K 2 MR A T A X S BT R 1) T ( Shang,
1998 ).

A e P R P A X A 3 AR A R P e e T o 0
TR 0 2 o 3K AR Hh (R L BB TR
FLA AR AT, D AT S 3K e 0 A 2 52 0 i U B B
M, R ZAHE SR o I S B 1
HARTE BHST XS A B, A X B AT &
AR ECE TR (Howard, 1978 ).

SO 11 e W e R e SR 15 1) W e T 5% e e
PR Dy Mtk R AELR Y, B& AN
AR R AE, HARE ., MEERERMmE, &~
o PR ek o 9 RO AEAT BE IR, T T B Mk A% 2

Bl b o X YR AR B 2 PPk 1 i 3 BT Y
Givlh, GEFRHIIMERE LRk 107, W] MERE R A B PR
U, MEREVE N ST AR A MEE AR AR B 50,
WESEEDR P E AR, S IR I 2o
WS IR AE R P A M P ST I, e o S A R AT
PN W AR BE ) AR TR, A I NG A A S A
S, B E RO TCAE o MRS R Y A e B R E 9
K, HBERBCREIBIHLATR R o 3 U0 B X 2o A Ay
BRI LEAFRE ST o Pl TR R AS o5 AT M e P 9 4 BT
W, A AT AR TR, DR, i 54 A D05

A AR AT BE 2 M ok B 1 A 3 2 A ( Shang,
1998 ).
4.2 HEEERIBELRT R ES

UMEVETE S () EAL TSR RAERE, FOX R Gt
ATRERAEAEM . — P v DU b S SR M1, OF
RN T3 56 3 Y e e A 7 1 A e ik 4 00, 3
SIZMEREASIC s 73— Fh PR R R NG NE 15 51 5 |
Stk AT R NE Y REVE RS R ECA , TV 2 YRl 3
A5 B BUTE BT Y 2 38 X 00 51 P ( Shang,
1998 ). XF KK EE ik ( Chiromantis xerampelina )
WFFET, AN I ik e S5 3 5h 5 FRMERE, O
TR LA AT ] — 4> BT 38 2] A9 SR ( Jennions et al,
1992 ). X1 H-HREE ( Uperoleia laevigata ). 145
W ( Hyla ebraccate ). 2 @K YE ( Hyla versicol-
or ) BIWEFT R, MEdd: 0 55t BUAE B0k d7, MRl
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BEXT B ML 2 B K ( Gray, 1979; Robertson, 1990;
Morris, 1991; Sullivan & Hinshaw, 1992 ).

W e e A ) DR /N A BT SR F A 9 % 58
WA S o MGME RS 2 A e AR R, — B
A I, SF WK 5 | A ek, 5 ek /E /K B X, LBl R
(93.9% )o EATTZMEME T £ 10 e (E RO . MY e RS
INERAN IS IR e, — ORI 2 Bl TR B B 0 e
Hh 2 RO ek 25 7 ORSRAT MEIE . Y BATIE E R
MR, AR RN, BT, 5
HEEE C AT fy e, SFEUS P BERE, (AR
AR (25% o 33X M Nk AN 2 M ke T 96 3 1) A AR G
o 5 ESG IR BEHEAR G, MG IR A /NSO I
A A T 2 R R O R A, X A
I AR

AWFFERET, 554 ] e BR ) e i ) P 32 2 i
PERmE , (A A MR A R S Bl 2 AR Y
RIS o ok S AU BT AR Y ) B i3l L
SRMEAR s 1717 168 3 R IO A RS W ) R 22 2 IR B )
( Gerhardt et al, 1987; Roberts et al, 1999 ).

4.3 HFHEERHE

AT A5 A 1 e e TRE X B B HL 23 88K ( Gt
et al, 1980; Bastos & Haddad, 1996 ). Jt:if H- R
FIRT O D R 0 L 75 SR PR A, X e e AR > T
BEIARICHY 70% (Robertson, 1990 ). sZMIYELR ( Bu-
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