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Mating patterns of common toad Bufo bufo in a Slovenian pond
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In “explosive breeder” systems (Wells, 1977)
with a short breeding season lasting only for a few
dayss male “scramble competition” for females seems
to prevail, with the result that larger males are more
likely to mate than small males (Davies and Halliday»
1979; Howard, 1980; Berven, 1981).

The common toad Bufo bufo is an explosive
breeder for which it is already well known that larger
males have a higher reproductive success (Davies and
Hallidays 1977, 1979). In this paper we present
field observations of the size of Bufo bufo at the time
of reproduction. The main aim of this paper is to test
the assumption that bigger males have better mating
success than smaller ones using a large sample size.

1 Material and methods

Toads were captured and at the artificial lake in
Slivnicas Slovenia (central Europe) (approximately
46°11'N, 15°27'E, altitude 300 m a.s.l.) and the
nearest fishpond complex, during a toad patrol—res-
cue project of toads on the road in 1995 (Vogrin,
1997). The area of the lake is 84 ha. The landscape
within 200 m of the lake and ponds is dominated by
extensive agriculture ( mainly meadows ), mixeds
wood and individual buildings. See also Vogrin

Received Nov. 16, 2004; accepted Jan.27, 2005
% Corresponding author.  E-mail: milan. vogrin(@guest. arnes. si
Y FEI Acta Zoologica Sinica

(1997) for a more detailed description.

Each toad was measured for total length (snout-
vent-length = SVL) to the nearest mm on land be-
fore the start of spawning. After measuring each toad
was marked by toe-clipping (a very small part) to
prevent double measurements. No specimen was
killed or injured during the study. Toads were sexed
according to the nuptial pads on the fingers. Captured
toads were divided into four categories: males, fe-
males, males in amplexus and females in amplexus.

All statistical tests were two-tailed, with a set at
5% . The Pearson correlation coefficient was used to
examine size-dependent relationships. All statistical
tests were performed with the SPSS 8.0 statistical
package for Windows.

2 Results and discussion

A total of 2 224 adult toads were caught near
the lake during a period of 23 days. Among them.
1 772 were males and 452 were females. 79% had a
male in amplexus. On the other hand, only 20% of
males were paired. This result is very similar to that
of Davies and Halliday (1979, who found 84.4% of
females and 17.9% of males in amplexus before they
reached the breeding sites.



514 | )

51 %

HlE
o
<a

1 L !

100 110 120 130

Female body size(mm)

90
80
=)
)
L
N -
Z 70 |
Q
=)
E:
b
60
50 L L
70 80 90
Fig.1

The body size distribution of breeding toads is
shown in Table 1. Females were much larger than
males (z = 620.3, P < 0.0001). The smallest fe-
male caught in the 1995 breeding season was 80.0
mm (in amplexus), whereas the smallest male mea-
sured was 56.0 mm Cin amplexus). Males in am-
plexus are much bigger than unpaired ones (¢ =
198.8, P < 0.001) and the same is true also for fe-
males (z = 109.8, P < 0.001).

Bigger males paired with bigger females (r =
0.61, n = 355, P < 0.05,), suggesting a size-as-
sortative mating. The result was consistent with a
previous study by Davies and Halliday (1979). How-
ever, the authors found no significant correlation be-
tween body sizes before the start of spawning, this
could be due to their small sample size.

We found a positive relationship between the
body size of single males and those in amplexus (¢t =

10.12, n = 355, P < 0.005) as well as in single

females and females in amplexus (¢t = 34.24, n =
97, P < 0.05.
Table 1 Body size (SVL) of common toads Bufo bufo cap-

tured in the paring season from Slovenia
Max. SD Min. Mean n

Male 98 5.57 57 75 1417
Females 120 6.68 82 98 97
Males in amplexus 87 5.06 56 83 355
Females in amplexus 120 6.52 80 99 355

It is well known that females choose larger males
based on their more deeply pitched croaks (Davies and
Halliday, 1978). Female choice for larger males
would also be advantageous if the larger males possess

Relationship between body size of males and females found in amplexus

better genes. This would be the case if bigger males
were also older with a higher survival ( Berven,
1990).

An interesting finding in this study is that males
also choose bigger females (Fig.1). Since a positive
relationship between clutch size and female body size
has been documented for many anuran species
(Howard and Kluge, 1985: Tejedo, 1992), includ-
ing common toad (Davies and Halliday, 1977), it
seems reasonable that males prefer to mate with fe-
males producing bigger clutches, allowing them to
fertilise more eggs.

In a study of Bufo americanus,> Licht (1976)
supposed that females should choose males with body
sizes that guarantee an optimal fertilization rate by ac-
curate juxtaposition of the male’s and female’s cloa-
cae during amplexus. Davies and Halliday (1977)
found the same results for common toad. According
to Davies and Halliday (1997), fertilisation rates de-
cline with increasing female/male size ratio. Howev-
er» intense male scramble competition rather than fe-
male choice is probably responsible for the observed
mating pattern (Arak, 1983). We also frequently
observed that male scramble competition and male
croaks, where larger males substitute for smaller ones
already in amplexus.

It should be noted that at our study site, the
mating season of the toads was long and therefore

mate assortment, might have been involved ( see
Hoglund and Robertson, 1987; Reading and Clarke,

1983).
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