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An extra entrance hole practical on bait hives to lure
Japanese honeybee (Apis cerana japonica) swarms

Hiroyuki TAKASAKI'“, Masakazu TADA', Yuhto HIRAI', Takaya SUMI',
Takeru YODA', and Shuji KOBAYASHI'

Abstract: This study probed into the effectiveness of bait hives with an extra entrance hole (“EE
hole,” mostly a natural knot hole; some circular and others oblong) in luring Japanese honeybee
(Apis cerana japonica) swarms in comparison to those without. The experiment was done from April
to June in 2013 in Okayama City, soutﬂwestem Honshu, Japan. Used were 22 bait hives (7 with EE
holes varying in size, and 15 with an ordinary entrance onllgl). By the end of May, bees inhabited 3
hives, all with an EE hole up to 12mm. Their choice of hives with an EE hole in preference to those
without was statistically significant (P < 0.05). Additional observations indicated an EE hole as large

or larger than 11-12mm diameter would not hinder hornets from entering or inhabiting the hive; an

EE hole smaller than around 10mm seemed better.

1. Introduction

Many hobby beekeepers in Japan prefer to cap-
ture wild swarms of the native Japanese honey-
bee, Apis cerana japonica, rather than purchase
a colony of the Western honeybee, A. mellifera
(Fujiwara and Murakami 2000, Hisashi 2010a, b,
2011, Yoshida 2000). For that purpose, they have
designed various hives from simple to sophis-
ticated. The simplest is a traditional log hive made
of an appropriate sized cross-section piece of a
hollowed-out log, placed upright with a top lid
and bottom (e.g., Takuno 1994). Today, however,
materials for this type of hive are short in supply
and planks are often used to make box hives
instead. In particular, fixed comb “jubako’ hives
have become popular (Fujiwara and Murakami
2000, Hisashi 2010a, b, 2011, Yoshida 2000).

“Japanese honeybee” keepers employ various
techniques, some of which are also likely prac-
ticed overseas in the natural distribution range of
this species, 4. cerana, to obtain a starter colony.
Besides direct capture of a swarm ball, bait hives
are set in appropriate places to attract swarms. The
top three tips to enhance the probability of wild
bees’ spontaneous habitation in bait hives are as

follows (Fujiwara and Murakami 2000, Hisashi
2010a, b, 2011, Yoshida 2000). (1) Compressed
comb after honey extraction or beeswax of 4.
cerana is rubbed onto the hive, in particular on
its wall (both inside and outside) and ceiling
as well as around the entrance. (2) Cymbidium
Sforibundum (Orchidae) in flower is placed beside
the bait hive. This Asian orchid, occurring from
the Himalayas to Taiwan or in the center of A.
cerana’s distribution range, flowers in 4. cerana’s
swarming season. Its flower, before getting pol-
linated, attracts A. cerana in swarming phase with
a scent mimicking the aggregation pheromone of
this particular honeybee species. Placement of C.
Sfloribundum flowers beside the hive is, therefore,
an effective means of luring 4. cerana swarms
(Sugahara et al. 2013). (3) An extra entrance hole
(“EE hole”) on the wall, in addition to the ordin-
ary horizontal or vertical entrance slit (6-9mm
in height or width) close to the bottom, has been
traditionally said to be effective (Fujiwara and
Murakami 2000).

The first and second tips are understandable
given the search behavior of 4. cerana based
on their sense of smell. However, the signifi-
cance of the third remains dubious without any
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scientific support. The present study is a prelim-
inary attempt probing into the effectiveness of
an EE hole on the wall in luring wild Japanese
honeybee swarms into bait hives through an ex-
perimental comparison between hives with an EE
hole and those without.

II. Materials and Methods

We did the experiment in the 2013 undergradu-
ate fieldwork class at the Department of Zoology,
Okayama University of Science (OUS). In the
swarming season of the Japanese honeybee, from
April to June, 22 “jubako’ bait hives were placed
on the OUS campus, Okayama City, southwestern
Honshu, Japan. The “jubako’ hives used (similar
to Warré’s [1948] hive except for the absence of
top bars and the presence of skewers supporting
combs instead; Hisashi 2010a) measured 27cm
x 27cm outer dimension and about 30-40cm in
height. They were hand-made by the students
who participated in the class. Of those hives,
7 had an EE hole on the wall, varying in size
(mostly natural knot holes [some circular and
others oblong] and the rest bored artificially),
and the remaining 15 without. A C. floribundum
flower spike, enclosed in a net cover to avoid
pollination, was placed beside each bait hive to
attract bees (Fig. 1).

II1. Results

While the orchid flowers were fresh, all hives
were visited by scout bees in search of nesting
sites. However, the scouts did not enter most
of the 15 hives with no EE hole, although they,
being lured by the flowers, flew around them.
By contrast, they entered and re-entered all the 7
hives with an EE hole, to repeat inspection of the
inside. They also guarded the entrances against
non-nestmates. In the end, bees inhabited only 3
hives, all with an EE hole up to 12mm in max-
imum aperture (Fig. 1). The hives with a larger
EE hole were not chosen for habitation. Their
choice of hives with an EE hole in preference
to those without was statistically significant as
summarized in Table 1 (Fisher’s exact test, P =
0.04545 < 0.05).

During the experiment an interesting observa-
tion was made by Yoda, who happened on 22 May
to wear a brown shirt with black buttons 10mm
in diameter (Fig. 2). When he neared one of the
bait hives attracting many scout bees, some bees
were lured to the buttons. Their small circular
form and dark color in contrast to the brown
background, resembling those of natural knot
holes, likely triggered the bees to inspect them

Fig. 1. One of the trap hives, with an extra entrance hole (“EE hole”,
arrowed —) in addition to the ordinary horizontal slit entrance at
the bottom, visited by scout bees in search of a nesting site; this
with a 25mm diameter EE hole, largest in the experiment, not
inhabited in the end. (Photo by H. Takasaki)

Table 1. Statistically significant habitation by Apis cerana japonica in
bait hives with an extra entrance (EE) hole in preference to those
without (Fisher’s exact test, P = 0.045 < 0.05).

Habitation
=+ —  Total
EE + 3 4 7
hole — 0 15 15
Total 3 19 22

Fig. 2. Black buttons, 10mm in diameter, of a brown shirt lure scout
bees. (Photo by H. Takasaki)
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Fig. 3a. A Vespa simillima xanthoptera queen enters a bait hive, in-
habited by two queens to make a nest together, through its extra
entrance (EE) oblong knot hole, greater than 11mm in minimum
aperture, beside a 2cm-diameter coin. (Photo by H. Takasaki)
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Fig. 3b. Hornet nest in the bait hive on 22 June 2013, 11 days after
closure of all entrances to prevent hornet-sting accidents on the
campus. (Photo by H. Takasaki)

further as entrances of a prospective nesting site.

In the experiment, the bait hives were placed in
locations varying in conditions, some favorable
but some poor for bees. This was due mainly to
the lack of experience of the participant students.
Possibly it may have debased the statistical test.
Nevertheless, along with Yoda’s observation
above, the results of the experiment seem likely
to have reflected the general tendency correctly.
A veteran beekeeper’s practice of adding an EE
hole on the bait hive would indeed result in higher
success rates in luring swarms.

Notably, one of the hives, with an oblong EE
hole greater than 11mm in minimum aperture,

Fig. 3c. Two queens (Queens I and II) and 6 workers dead in the
hive on 22 June; the right wings of Queen I bitten off and left
wings damaged badly, suggesting a “duel” between the queens
on emergence of workers. (Photo by H. Takasaki)

was inhabited by two queens of the medium-sized
hornet Vespa simillima xanthoptera to make a
single nest together (Figs. 3a-c; two-queened
nests in early founding phase before emergence of
workers, though rare, have been reported for this
species [Nakamura 1996, Takamizawa 2005]). In
late May, Tada observed that scout bees visited
and entered it before their habitation, but never
after. To prevent hornet-sting accidents on the
campus, Takasaki closed this hive on the evening
of 11 June 2013, 3 weeks after their nesting was
first noticed, but before the first emergence of
worker hornets. We found the 2 queens (Queens |
and IT) and 6 workers dead in the hive on 22 June,
11 days after closure of all entrances (Fig. 3c).
In close examination, Queen I’s right wings were
bitten off, and her left wings were damaged badly.
Probably the queens fought with each other on
the emergence of workers, as Nakamura (1996)
reported, resulting in the mutilation and killing
of Queen I by Queen II.

Another hive, of which the oblong EE hole was
12mm in maximum aperture, once inhabited by
bees, was deserted in mid July, probably because
of the unusual summer heat in 2013. Soon V.
simillima xanthoptera and V. analis came to the
hive and scavenged it for the abandoned honey.
These observations evidenced the two species
of hornets pass through a knot hole 11-12mm in
aperture. Thus, the maximum aperture of an EE
hole would be better kept less than around 10mm
to avoid entry and habitation by hornets.
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IV. Discussion

In some part of Asia, apiculture with the West-
ern honeybee (4. mellifera) is impractical, as the
species suffers from indigenous natural enemies
and pests. In Japan they cannot survive unless
protected by humans against predatory hornets
and ectoparasitic mites. Most feral colonies die
out in the autumn due to raids by the world’s
largest Asian giant hornet (V. mandarina). Even
if they survive the autumn, they hardly remain
intact until the next swarming season due to an
infestation by Varroa mites. In such regions, there
are non-mellifera wild honeybee species and
their subspecies, including 4. cerana in several
regional forms (Radloff et al. 2010). They likely
share with 4. c. japonica some resistant behaviors
against the natural enemies and pests—heat and
asphyxiation balling to kill the Vespa hornets
(Ono et al. 1987, 1995, Sugahara and Sakamoto
2009), and mutual grooming between nestmates
to remove the Varroa mites (Peng et al. 1987). A.
cerana is widespread in Asia, from Afghanistan
in the west to Japan in the east, and from China
and Russian Far East in the north to Indonesia in
the south; and it has been introduced to Papua
New Guinea (Bradbear 2009, Radloff et al. 2010).
Therefore, this species has great potential to
provide pleasure and honey through apiculture
to many people living in its distribution range
with a low cost initial investment (Bradbear 2009,
Hisashi 2010a).

In this study we have confirmed the signifi-
cance of one of the common tips practiced with
bait hives. A knot hole on the hive wall likely
functions as a visual cue inducing scout bees in
search of nesting sites further to inspect the inside
of a prospective site. Also we have obtained the
practical measurement of an extra entrance hole’s
maximum size, around 10mm, to avoid entry or
habitation by Vespa simillima xanthoptera and
V. analis—the smallest two of the hornet species
preying on honeybees in Japan. The same ap-
proach would be applicable to luring some other
honeybee species nesting in cavities (4. mellifera,
A. koschevnikovi [Sabah in northern Borneo],
A. nigrocincta [Sulawesi in Indonesia], and 4.
nuluensis [Borneo]) into bait hives.

The traditional beekeepers’ role is not insig-
nificant in the conservation of the native honey-
bee species as well as many flowering plants
(Bradbear 2009). Some native plants can be
pollinated only by native bees, because they have
co-evolved together over a long period of time.
The indirect contribution by “native bee” keep-
ers to the conservation of local ecosystem and

biodiversity, therefore, must be considerable
through the number of native plant flowers suc-
cessfully pollinated. Many traditional beekeepers
long for bees’ spontaneous habitation in their bait
hives. Our findings in this study would be of some
use for them.

Acknowledgements

All students in the 2013 OUS Zoology Department
fieldwork class contributed to the setup of the experiment
on which the present study was based. M. Horsnell kindly
read the manuscript to eliminate linguistic errors. We are
grateful to these people.

References

Bradbear, N. (2009). “Bees and their role in forest
livelihoods—a guide to the services provid-
ed by bees and the sustainable harvesting,
processing and marketing of their product”
204pp. Food and Agriculture Organization
of the United Nations, Rome. http://www.
fao.org/docrep/012/10842¢/10842¢00.htm
(accessed October 2013)

Fujiwara, S. and Murakami, T. (2000). “The
Japanese honeybee—a practical guide”
175pp. Nosangyoson-bunka-kyokai, Tokyo.
BRIEACK - A B 1E(2000). THARIWINF @ fF
kg DR BRILEA U, B

Hisashi, F. (2010a). Profitable beekeeping with
Apis cerana. Bees for Development, 94: 8-11.
http://www.beesfordevelopment.org/portal/
article.php?id=2180 (accessed July 2013).

Hisashi, H. (2010b). “Honeybees have come to
my house—How to be a Japanese honeybee
keeper from zero” 206pp. Koubunken, Tokyo.
AEELH (2010b) . THRMAFIZI Y NFHi-o
T&Eiz  EOnsiavw 2 2Ry Y NT EBER
ANODIE . S, AL

Hisashi, H. (2011). “Japanese honeybees have
become my next of kin” 83pp. Koubunken,
Tokyo. AZEELH (2011). TFRKiEITE> =2k
CIYNTF )L EE, AL

Nakamura, M. (1996). Social relations between
foundresses in a bigynic colony of Vespa sim-
illima xanthoptera Cameron (Hymenoptera,
Vespidae). Jpn. J. Ent., 64 (4): 946-952. k¥
H(1996). F1 O 2L ANF, Vespa simillima
xanthoptera Cameron, O BEgIH D 2 i 512
B % 28 #% (Hymenoptera, Vespidae).
HA R HU AR5,

Ono, M., Okada, I., and Sasaki, M. (1987). Heat
production by balling in the Japanese honey-
bee, Apis cerana japonica, as a defensive

-36 -



Extra entrance hole on bait hive

behavior against the hornet, Vespa simillima
xanthoptera (Hymenoptera: Vespidae). Ex-
perimentia, 43: 1031-1032.

Ono, M., Igarashi, T., Ohno, E., and Sasaki, M.
(1995). Unusual thermal defence by a honey-
bee against mass attack by hornets. Nature,
377: 334-336.

Peng, Y.S., Fang, Y., Xu, S, and Ge, L. (1987).
The resistance mechanism of the Asian honey
bee, Apis cerana Fabr., to an ectoparasitic
mite, Varroa jacobsoni Oudemans. J. Invert.
Pathol., 49: 54-60.

Radloff, S. E., Colleen Hepburn, C, H. Randall
Hepburn, H.R., Fuchs, S, Hadisoesilo, S.,
Tan, K., Engel, M.S., and Kuznetsov, V.
(2010). Population structure and classification
of Apis cerana. Apidologie, 41 (6): 589—-601.

Sugahara, M., Izutsu, K., Nishimura, Y., and
Sakamoto, F. (2013). Oriental orchid (Cym-
bidium floribundum) attracts the Japanese
honeybee (Apis cerana japonica) with a
mixture of 3-hydroxyoctanoic acid and
10-hydroxy- (E)-2-decenoic acid. Zoological
Science, 30 (2): 99-104.

Sugahara, M., and Sakamoto, F. (2009). Heat and
carbon dioxide generated by honeybees joint-
ly act to kill hornets. Naturwissenschaften,
96:1133-1136.

Takamizawa, K. (2005). “The Japanese social
wasps and bees.” 262pp. Shinano Mainichi
Shimbun, Nagano, Japan. & FLi% 4@ (2005).
THADEAXMENT ). (FiRMEHFRHE, Fat

Takuno, Y. (1994). Traditional beekeeping on
Tushima Island. Honeybee Science, 15(2):
59-68. EFFEHE(1994). MEOLEHKEE. 2
VINF R

Warré, E. (1948). “L’apiculture pour tous—I’api-
culture facile et productive.” 238pp. Bureaux
du “Travail au Grand Air”, Tours. http://www.
apiculture-warre.fr/apiculture pour_tous.
html (accessed July 2013)

Yoshida, T. (2000). “The Japanese honeybee,
ecology and its rearing method” 135pp. Ta-
magawa Univ. Press., Tokyo. & F 1 (2000) .
(2R IYNTOFEIEREER]. K)IRFEH
Rz, L.

=EEE - ZHIEM - FAHKA - B J5 - &H
fig - IMAFFE] - 2R
MEBAOHSRBEAEIFEILIOMR

7> 2 INF (Apis cerana japonica)

TR > 2V INF (Apis cerana japonica) D hy T %
B REMITHEVIADICH > T, RAOMIEITERT
LI ORRZ, TS DEM EENNR
WA THERE L. EBRIZ, 2208 0F 5 1A
(FF AT & 7 (8, JEEITERT /Z@E DA D L
Gh7s U 15ME) Z220134E 4 A S 6 A £ TEA (1L
BRAEAICHREL TTR> . BRI Z2RR
PO D, FRMOBESITENWZF U 3N
> (Cymbidium floribundum) DAEIZFEFI SN T, 222
EOBEFMDE O Z2RAIZD, BEMICE o0, F
BADBNWKREHDOEHOPITIIAS a7z,
B, FEAOD 5L 7 HOBEHITIIFT L EEEIC

R TEEDOHAD OOWAMMSHAD L, DR

DT U THAD OZB#EIL 7=, &FA&IIC
3ME D EFE (T X THEAB gD 1 2mmEL T OFFH AL
DED)IZAJENRD >z, BFEAAEZOREHE BAHD
AEZRIZ, FEADBWEEIZNTHRENICHE
(P <0.09)IZEMo 7. KADOFEALDLBKERED
fiFe, AXANTHORA &JEFZ2ENET 51213
FEALORKR D IEIZ10mmiE & ZRE T RE 2

R E N,
(Accepted 7 November 2013)

-37-



