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Summary &mdash; Based on an examination of a large number of everted copulatory organs of Apis dor-
sata drones, a new description of the structure is given (fig 1 c), which differs from previous publica-
tions. The result is of significance for classification within the genus Apis.
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INTRODUCTION

The endophallus is a reliable character for
separating the species. In 6 species, Apis
andreniformis, Apis florea, Apis koschevni-
kovi, Apis cerana, Apis mellifera and Apis
dorsata, the endophallus is clearly differ-
ent (Simpson, 1960, 1970; Ruttner, 1988;
Tingek et al, 1988; Wongsiri et al, 1990).
Whether Apis dorsata and Apis laboriosa
display sufficient differences to be consid-
ered as distinct species is still controver-

sial. McEvoy and Underwood (1988) stat-
ed that they could not find diagnostic
differences at the endophallus in their

samples of Apis laboriosa and Apis dorsa-
ta; this is an important argument for classi-
fying both types under one species.

However, the published drawings of the
endophallus of Apis dorsata (Simpson,
1970) and Apis laboriosa (McEvoy and
Underwood, 1988) show distinct differ-
ences (figs 1A and B). Simpson (1970) de-
scribes 3 dorsal cornua and 1 ventral cor-
nu, while McEvoy and Underwood (1988)
separate the cornua into 2 median and 2
lateral cornua. For comparison, we num-
bered the cornua from 1-4. In figure 1A,
cornu 1 has an additional small bump; the
2nd has a flat step after which the cornu
narrows. The 3rd and 4th cornua are

about the same length in A, while in B, cor-
nu 4 is distinctly shorter than 3. In addition,
the fimbriate lobe is different in shape.

To clarify the above contradictory find-
ings, in the present study, drones of Apis
dorsata from Malaysia were collected and
examined.



MATERIAL AND METHODS

More than 50 Apis dorsata drones were collect-
ed in February 1988 and 25 drones from an-
other colony were collected in July 1989. Both
colonies were located at the university campus
in Selangor. The eversion of the endophallus
was induced by manual compression of thorax
and abdomen, as described for sperm collection
in Apis mellifera. Different stages of eversion
were conserved in 70% ethanol. This reduced
the sticky character of the cornual secretion and
the cornua swam freely in the alcohol. At the
same time, the inner pressure of the endophal-
lus was reduced; thus, the position of the cor-
nua may have differed from that in fresh materi-
al.

RESULTS

Drawing C depicts different endophalli. We
diagnosed incomplete eversion for struc-
tures which had an orifice at the end.

Then, the uneverted part could often be
recognized through the chitinous mem-
brane. In particular, the eversion of the
fimbriate lobe was only completed by 1 of
our 75 drones.

In our samples, cornu 1 had a distinct

hump at its base. Cornu 2 showed either a
flat step, as shown in figure 1A, or had (14
samples) an additional horn (cornu 2a),
originating at the flat step. Cornua 1 and 2
had a common origin. These dorsal ap-
pendages thus formed 3 cornua in all: 1, 2
and 2a.

Cornua 3 and 4 had a common origin.
Their length was about the same. The vol-
ume appeared different in different sam-

ples, presumably because of dehydrata-
tion by ethanol.

The fimbriate lobe of 1 sample was larg-
er than in figure 1 A, but the shape seemed
similar; the 2 distal lobes being larger than
the proximal ones. Only the split between
the distal lobes was much longer.



The bulb might not have been fully ev-
erted because, even at the stage in figure
C, there was a large orifice at the end.

DISCUSSION

The endophalli of Apis dorsata in our sam-
ples show similar structures to those in the
drawing of Simpson (1970): a) the bump at
the base of cornu 1; b) cornu 2 has a flat
step, either with an orifice, or with another
small everted cornu (2a); c) the length of
cornua 3 and 4 are the same; d) the shape
of the fimbriate lobe is similar.

The different position of cornu 4 in A
and C seems to be induced by the sticky
cornual secretion which often influences
the position of the cornua. Even after be-
ing in 70% ethanol the cornua still stuck to-
gether and had to be separated very care-
fully for study. Thus, we do not interpret
cornu 4 in figure 1A as a dorsal horn, but
as a ventral appendage which has been
artificially bent upwards.

Cornua 1, 2 and 2a have a common ori-

gin and can be considered as the dorsal
cornua. Cornua 3 and 4 again have the
same origin and can be considered as
ventral cornua. This corresponds to the
medium and lateral cornua of McEvoy and
Underwood (1988).

Comparison of figure A, B and C re-

veals that 3 different illustrations are given
for the endophallus of the same species.
Fig 1 A is based on a single everted speci-
men; the differences may easily be ex-
plained by difficulties in preparation given
the long thin sticky cornua. As far as

fig 1 B is concerned, McEvoy and Under-
wood (1988) state explicitly that they did
not find distinct differences between their

samples of Apis dorsata and Apis laborio-
sa. This divergence of their illustration with
our own results regarding Apis dorsata is a

consideration which requires a thorough
re-examination of the everted endophallus
of Apis laboriosa.

Résumé &mdash; Organes reproducteurs
d’Apis dorsata. Les auteurs présentent
une nouvelle description basée sur l’exa-
men minutieux d’un grand nombre d’or-

ganes copulateurs éversés de mâles

d’Apis dorsata. Cette description est diffé-
rente de celles précédemment publiées et
présente un intérêt pour la taxonomie du
genre Apis.
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Zusammenfassung &mdash; Männliche

Geschlechtsorgane von Apis dorsata.
Eine genaue Untersuchung einer gro&szlig;en
Anzahl von evertierten Begattungsorganen
von Apis dorsata ergab eine neue

Beschreibung der Strukturen (Abb 1 C) im
Vergleich zu früheren Zeichnungen (Abb A
und B). Diese Unterschiede sind für die

Klassifizierung innerhalb der Gattung Apis
von Bedeutung.
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