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Beetle Nicrophorus quadripunctatus (Coleoptera: Silphidae)
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Abstract.

Burying beetles bury and treat carcasses with secretions to provide them for their

offspring as food. I tested whether Nicrophorus quadripunctatus reduces the growth of mold, a
potential competitor, by burial and treatment of carcasses, based on simple field experiments using
mold-infested raw chicken meat. Mold colonies developed on most of the chicken meat pieces placed
on ground without burying beetles. Mold also developed on artificially buried meat pieces. However,
the development of mold was limited on meat pieces treated by burying beetles, whether the pieces
were buried or not. These results clearly indicate that the carrion treatment, rather than the burial
itself, effectively prevents mold growth on carcasses.
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Introduction

Burying beetles (Nicrophorus spp.) search for the

carcasses of small vertebrates to use as food for their

offspring. Upon obtaining a carcass they bury it in its
soil (Pukowski, 1933; Scott, 1998), remove any fur or
feathers covering the outer surface, roll it into a ball,
and treat it with anal and oral secretions (Milne &
Milne, 1976; Scott, 1989; Fetherston et al., 1990).

It have been suggested that the burial and prepara-
tion of carrion (rolling and treating with secretions) is
advantageous in reducing intra- and interspecific com-
petition, in preventing discovery by other burying
beetles (Trumbo, 1994; Suzuki, 1999) and in prevent-
ing fly infestations (Suzuki, 2000). The present study
aims to examine whether treatment by burying beetles
prevents the growth of mold, which could be a poten-
tial competitor for the burying beetle through its
function of decomposing carrion.

Material and Methods

Experiments were conducted in a grove on the
campus of Hokkaido University, Sapporo, southwest-
ern Hokkaido using Nicrophorus quadripunctatus
Kraatz, 1897. All beetles were caught in the field with
hanging traps baited with rotten meat at the Naebo
Forest Park in Otaru, near Sapporo. Beetles were
used for experiments on the day or the next they were
collected.

I placed small pieces of raw chicken meat on wet
tissue paper in a small plastic case, which kept at field
temperature until mold appeared on the meat or
paper. Using tweezers, I then took a small piece of the
mold colony, and spread it over another piece of
chicken (about 10 g). Using the meat pieces thus
treated, and a soil-filled plastic container (81 mm di-
ameter and 58 mm depth), I conducted the following
four series of experiments in August, 2000.

In experiment 1 (artificial burial, 17 replicates) a
meat piece was buried in a container without beetles
about 1 cm under the ground to mimic burial by
burying beetles. This is the average depth for N.
quadripunctatus (Suzuki, unpublished data). In ex-
periment 2 (beetle treatment, 11 replicates) a meat
piece was placed on the soil and a pair of N. guad-
ripunctatus were released into the container. After
confirming the burial and rolling of the meat piece
three or four days later, I exhumed the meat piece,
removed the beetles, and placed the meat piece on the
soil surface. In experiment 3 (beetle burial and treat-
ment, 14 replicates), I placed a meat piece on the soil
in a container with a pair of N. quadripunctatus and
allowed them to reproduce freely. In the control (10
replicates), a meat piece was placed on the soil in a
container without beetles.

In all of the above settings, I checked the pieces
seven days after the start of each experiment. I re-
corded whether mold colonies were present on the
meat pieces (+), or not (—).

NACSI| S-El ectronic Library

Service



The

Ent omol ogical Society of Japan

404 Seizi SUZUKI

Table 1. Number of carcasses on which mold colonies

were confirmed.
Mold presence
Total
+ —
Control 8 2 10
Artificial burial 13 4 17
Beetle treatment 2 9 11
Beetle burial and treatment 1 13 14
Table 2. Comparison of each treatment.
df. ¥ P
Control vs. Artificial burial 1 ‘083 ns
Control vs. Beetle treatment 1 803 **
Control vs. Beetle burial +treatment 1 132 ¥k
Artificial burial vs. Beetle treatment 1 912 **
Artificial burial vs. Beetle burial +treatment 1 14.9 *%*
Beetle treatment vs. Beetle burial +treatment 1 0.71 ns

Multiple comparison x>-test, **: significant at P<0.01,
*¥k p<0.001, ns: not significant.

Results

Results are shown in Table 1. Mold was confirmed
on a large propotion of the meat pieces when they
were placed on the soil or buried artificially. Howev-
er, mold was found on only a small proportion of the
meat pieces when they were treated by the beetles.
The occurrence of mold was not significantly different
between control and artificial burial, and between
beetle treatment nor beetle burial + treatment. How-
ever, it was significantly different between the control
and beetle treatment, between the control and beetle
burial + treatment, between artificial burial and
beetle treatment, and between artificial burial and
beetle burial + treatment (Table 2, multiple compari-
son x’-test).

Discussion

Microbes including mold can compete with burying
beetles for carrion because they decompose carrion
and make it unsuitable for burying beetle reproduc-
tion. It is reported that carcasses buried and treated
by burying beetles do not undergo the typical decom-
posing process (Eggert & Miiller, 1997). This sug-
gests that burying beetles can control the decomposi-
tion of the carcasses they possess.

However, how they control the decomposing proc-
ess is still unknown. Burying beetles spread oral and
anal secretions over the carrion and groom its surface
with their mandibles. These secretions may prevent

the growth of microorganisms (Pukowski, 1933).
Ranaet ai. (1997) found phospholipase A,, an enzyme
that digests fatty acid, in the oral secretion, but the
relationship between the existence of the enzyme and
the management of decomposing process is unknown.
On the other hand, Eggert & Miiller (1997) specu-
lated that microorganism growth in burying beetle
chambers was inhibited due to low temperatures and
high humidity.

It has been considered that carrion burial by bury-
ing beetles reduces intra- and interspecific competition
(e.g., Eggert & Miiller, 1997). However, carrion
burial itself is only effective in reducing fly infestations
(Suzuki, 2000). In this study, I demonstrated that the
suppression of mold growth is not due to the carrion
burial but to other treatments by burying beetles.
Brood balls of dung beetles are quickly covered with
fungi when the parents are removed (Halffter, 1997),
whereas carcasses treated by burying beetles are less
mold-covered even when the beetles are removed.
This suggests that the suppression of mold growth is
not due to its physical removal but to the chemical
effects of secretions.
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