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Attraction of Platypus quercivorus (Murayama) (Coleoptera:
Platypodidae) to logs bored by conspecific silent males

UEDA Akira "* and KOBAYASHI Masahide ?

Abstract

We conducted a field experiment to evaluate the role of stridulation emitted by male Platypus
quercivorus in the attraction of conspecifics. Logs bored by normal male beetles or silent male beetles,
whose elytra were cut off at their ends, were placed in a beetle-infested forest. The attractiveness of each
log was defined as the number of wild beetles captured on an adhesive paper on the outer side of the cage
containing a log divided by the number of entrance tunnels bored on the same log. The attractiveness of
logs bored by the silent males was similar to that of logs bored by the normal males. This suggests that the
role of the stridulation on the attraction of conspecifics to logs bored by male beetles is negligible.
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Introduction

Platypus quercivorus (Murayama) (Coleoptera:
Platypodidae) is a monogamous ambrosia beetle and its
male initiates boring a tunnel on oak trees or oak logs to
form a gallery system (Kobayashi et al., 2001). Both male
and female P. quercivorus beetle stridulates by rubbing
its abdomen with the reverse side of the left elytron
(Kinuura, 1994).

Concentrative boring (also called mass attack) of P.
quercivorus has killed a large number of oaks in Japan
since 1934 (Ito & Yamada, 1998). The concentrative
boring is observed on a particular oak tree soon after the
initial attack of P. quercivorus occurred on the tree (Ueda
& Kobayashi, 2001a; Kobayashi & Ueda, 2003). In some
platypodid beetles, the concentrative boring is elicited
by an aggregation pheromone released by males (Madrid
et al., 1972; Milligan, 1982; Milligan & Ytsma, 1988;
Milligan et al., 1988).

We previously observed that the numbers of P.
quercivorus beetles attracted to logs bored by males
were larger than those attracted to unbored logs (Ueda &
Kobayashi, 2001b). We speculated that this could be due
to the release of a pheromone, to the odor of a log wafting
out from entrance tunnels of the gallery systems, or to
stridulation of the males.

Male P. quercivorus beetles in the entrance tunnels
can identify conspecific females by their stridulation
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(which is different from that of males) and chase off
other beetles (Ohya & Kinuura, 2001). Both male
and female uses the stridulation to call the mate in the
courtship (Ohya & Kinuura, 2001; Kobayashi & Ueda,
2002). However, no studies have examined whether P.
quercivorus male stridulation attracts conspecifics.

To determine whether the stridulation of male P.
quercivorus evokes the attraction, we compared the
numbers of P. quercivorus beetles attracted to logs bored
by normal or silent males (males in which the ends of the
elytra were cut off) in the present study.

Materials and Methods

Preparation of bait logs for field trapping

Bait logs were prepared by inducing attacks by male
P. quercivorus beetles on Quercus serrata logs by the
same method described by Ytsma (1986). On 6 June
2002, a living Q. serrata tree that had not been infested
by P. quercivorus was cut down from Wachi, Kyoto
Prefecture and sawn into 15 logs that were between 14.7
and 19.0 cm in diameter and 50 cm long. The logs were
autoclaved (90 min at 121°C and 1.2 atm), because Ueda
& Kobayashi (2004) showed that both the life span of
male P. quercivorus beetle and the attractive period of
the log bored by P. quercivorus males was longer on the
autoclaved logs than on the untreated logs. The cut ends
of the logs were sealed with paraffin (melting point: 54 to
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Fig. 1. Method for inducing attack of an oak log by male
P. quercivorus. Plastic drink bottles covered two
arrays of artificial holes. Males were released into
the bottles through the mouths of the bottles. The
bottles were removed at the beginning of field

trapping.

56 °C) to reduce drying of the logs.

On 10 June, 20 (5 x 4) artificial holes (2 mm in
diameter x 10 mm in depth) were burrowed with an
eyeleteer in each of two rectangular areas of 10 x 8
cm on the surface of each log (Fig. 1) to facilitate the
borings by the beetle. Each array of holes of 10 logs was
covered with a cap made of a top portion of a rectangular
plastic drink bottle to prevent the beetles from escaping.
The caps were glued to the log with silicone adhesive
(' ‘Silicone-Sealant 8000° , Cemedine Co. Ltd., Tokyo).
About 100 holes of 0.5 mm in diameter were punched
on each cap for ventilation. Five logs for control were
not covered with caps, because no beetles were released
on these logs. All the logs were stored in the laboratory
without temperature control for 16 days until male P.
quercivorus emerged from Q. crispula logs that had been
killed by P. quercivorus attack in the previous year in
Ayabe, Kyoto Prefecture and had been stored in a shed in
a nursery.

Approximately 1,000 males were collected between
22 and 26 June just after they emerged from the Q.
crispula logs. The collected beetles were stored in plastic
cups with wet tissue papers in a room maintained at 12 °C.
On 26 June, three hundreds males were made silent by
cutting off of the ends of the elytra with forceps, while
the males were picked at all directions by the thumb
and the forefinger of another hand. Although only the
left elytron is used for stridulation (Kinuura, 1994),
cutting of both elytra took less time because of no need
for identifying left and right elytron of the beetles that
were weakened as times went by in the fingers, and was
therefore considered less stressful to the beetles. Male
P. quercivorus were released into the caps through the
bottle mouths, and the lids were replaced. Thirty silent
males were released into each bottle on 5 logs (a total of

60 males per log), and 20 normal males were released
into each bottle on the other 5 logs (a total of 40 males
per log). The number of silent males was greater because
they were expected to suffer a higher mortality due to the
cutoff of the elytra. The logs were kept overnight in the
laboratory without temperature control.
Field trapping

On 27 June, the logs were taken to a forest at Izumicho,
Ayabe, Kyoto Prefecture (30°27’ N, 135°25" E, 270 m
a.s.l.), where P. quercivorus damage to oak trees began in
1998 (Kobayashi et al., 2000), and each log was placed in a
cage. The cages, designed by Ueda & Kobayashi (2001b),
were made by placing 4-legged steel stool (40 cm diameter
x 58 cm high) upside down in a nylon net bag (mesh size
0.5 mm). Fifteen cages were placed on 50-cm-high wooden
chairs arranged at 2-m intervals along a contour line. An
8-cm-wide adhesive paper ( ‘Kamikirihoihoi’ , Earth Bio-
chemical Co. Ltd., Tokyo) was wrapped around each cage
at 30 cm high from the bottom of the cage with the sticky
side facing outwards. The bait logs were placed vertically
in the cages after removing both the caps and the beetles
that still did not bore in, and the net bags were tied at the
top. The logs were arranged in the order of a log with silent
males, a log with normal males, and a log without beetles.
Wild P. quercivorus captured on the adhesive paper were
removed and counted every day. The cages were rotated
every day (i.e., the cage at position 1 and the log inside
it were moved to position 2, etc.) to minimize the effects
of cage position on the number of captured beetles. Field
trapping was conducted from 27 June to 4 July 2002.
Counting of entrance tunnels

After collecting the captured beetles on the last day
of the field trapping, while the logs were still in the field,
we counted the number of entrance tunnels bored by the
released males. The males made two types of entrance
tunnels. Most entrance tunnels extended from the artificial
holes and others were new ones started at the surface of
the bark. The sum of these two types of entrance tunnels
was defined as the number of entrance tunnels bored by
the released males. To determine whether an artificial hole
was extended, we removed a chip of wood with a cleaver
from the top of the hole successively until we reached the
bottom of the hole, at which the cross-section disappeared.
The extended artificial holes could be distinguished from
the unused artificial holes by their perfect circular cross-
sections and greater depths more than 10 mm, because the
unused artificial holes had the irregularly circular cross-
sections and disappeared at 10 mm in depth.
Analytical method

The Mann-Whitney U-test was used to determine
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Table 1. Mean diameter of logs used in the field trapping, mean numbers of entrance tunnels bored by
released males, mean numbers of wild P. quercivorus captured, and mean male ratio of wild P,

quercivorus captured.

Diameter No. of No. of No. of wild  Male ratio of wild
Log n of log males entrance P.quercivorus P. quercivorus
(cm) released  tunnels bored captured captured
With silent males 5 16.1(0.6) 60 15.0 (3.0) 11.2(1.8) 0.69 (0.09)
With normal males 5 16.3(0.8) 40 24.0 (2.0) 21.0(2.6) 0.71 (0.06)
Without beetles 5 16.9(0.7) 0 0 8.0(2.1) 0.67 (0.07)*

Numbers in parentheses indicate standard errors.

* n =4, because data of one of the logs was excluded where only two P. quercivorus were captured.

whether a number of the entry tunnels bored differed
between the logs with silent males and the logs with
normal males. The Kruskal-Wallis test was applied to
test the significance of differences on the total numbers
and the male ratio of wild P. quercivorus captured on the
adhesive paper between the treatments of logs. Because
we previously found a strong correlation between the
numbers of P. quercivorus attracted to logs and the
numbers of entrance tunnels (Ueda & Kobayashi, 2001b,
2003), the attractiveness of a log was defined as the total
number of wild P. quercivorus captured divided by the
number of entrance tunnels in the log at the end of the
trapping. This number was expressed as the number of
wild P. quercivorus captured per tunnel, and the Mann-
Whitney U-test was applied to test the significance of
differences between the logs with silent males and the
logs with normal males. StatView (ver. 5.0) software
(SAS Institute, 1998) was used for these analyses.

Results
Each log with silent males or normal males had at
least 2 entrance tunnels with a living male on the final
day of the field trapping. The mean number of entrance
tunnels bored by the released males was smaller on the
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logs with silent males than on those with normal males
(Table 1), but the difference was not significant (Mann-
Whitney U-test, U= 4, P=0.072).

There were significant differences on the number
of wild P. quercivorus beetles captured between the
treatments of logs (Kruskal-Wallis test, H = 9.2, P =
0.01), and the mean number was the smallest on the logs
without beetles (Table 1). The male ratios of wild P.
quercivorus beetles captured were not different between
the treatments of logs (Table 1, Kruskal-Wallis test, H
= 0.3, P = 0.85). The numbers of wild P. quercivorus
beetles captured positively correlated with those of
entrance tunnels (Fig. 2).

The numbers of wild P. quercivorus captured per
entrance tunnel were 0.86 = 0.23 (mean * SE) for
the logs with silent males and 0.88 & 0.09 for the logs
with normal males (Fig. 3). These numbers were not
significantly different (Mann-Whitney U-test, U= 8, P =
0.35).

Discussion
The numbers of P. quercivorus beetles captured
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Fig. 3. Mean numbers of wild P. quercivorus beetles
captured per entrance tunnel on logs with silent
males or normal males. Bars indicate standard
errors.
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were significantly different between the treatments of
logs, and the mean number of P. quercivorus beetles
captured was the smallest on the logs without boring of
the males, supporting our observation that P. quercivorus
beetles were attracted to logs bored by P. quercivorus
males (Ueda & Kobayashi, 2001b, 2003). The numbers
of P. quercivorus beetles captured positively correlated
with those of entrance tunnels, confirming the positive
correlation between the number of P. quercivorus beetles
attracted to logs and the number of entrance tunnels (Ueda
& Kobayashi, 2001b, 2003).

Much less number of P. quercivorus beetles was
captured on the logs bored by silent males than on the logs
bored by normal males. This was caused by the smaller
number of entrance tunnels on the logs with silent males
than those with normal males. We released more silent
males than the normal males, because we assume that the
silent males would have been weakened by cutting the
ends of their elytra. However, the boring performance of
the silent males was poor beyond our expectations.

In the present study we compared the numbers
of P. quercivorus beetles attracted to logs bored by
normal or silent males in order to examine whether P.
quercivorus males use stridulation to attract conspecifics.
If stridulation attracts conspecifics, the numbers of P.
quercivorus beetles captured per entrance tunnel on the
logs with normal males would be expected to be larger
than those on logs with silent males. However, the mean
number of P. quercivorus beetles captured per entrance
tunnel on the logs with silent males was similar to that
on the logs with normal males. This result indicates that
the silent males were just as able as the normal males to
attract conspecifics. Thus, it is suggested that the role of
stridulation on the attractiveness is negligible. Further
studies are now needed to evaluate other hypotheses for
the attraction of conspecifics (Ueda & Kobayashi, 2001b),
i.e., whether the attraction of conspecifics is due to an
aggregation pheromone or host odors.
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