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INTRODUCTION

THERE is a growing feeling among students of taxonomy that the importance
of reproductive organs has been too long ignored in the systematic works of
insects. The lack of understanding of the fundamental nature of male genital organs by morphologists has resulted in nomenclatural confusion. This
has been a stumbling block in the progress of work. Although the conclusions of the morphologists are not entirely in agreement, much has been
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done towards the understanding of the subject. A number of publications
have appeared on the morphology and embryology of the genital organs of
Coleoptera. Most of them are by foreign authors, ,conspicuous among them
are Sharp and Muir (1912), Tanner (1927)and Metcalf (1932). Among the
Indian workers Pruthi (1912), Mukerji and Bhuya (1935), Pradhan (1935),
Rakshpal (1946 and 1947) and Srivastava (1935 a, 1935b and 1954) have
contributed to the knowledge of genitalia in Coleoptera. We are still ignorant
about the reproductive organs of most of our common beetles and hence
the need for further studies. With this view the present authors studied the
genitalia of Oryctes rhinoceros Linn. in detail, The economic importance
of this insect drew our attention. These insects cause considerable loss to
the cultivators of palms. They feed on soft tissue of the growing apices of the
palms. Frequently the growth is arrested and the palm whithers away
unless it is checked in time. A detailed knowledge of the reproductive system,
no doubt, will help to determine measures against the multiplication of these
harmful insects.
Lefroy (1909) placed Oryctes rhinoceros in the subfamily Dynastime.
It is a large beetle with a thick muscular body and pale black in colour. Their
larvae are generally seen around the cattle-sheds and in heaps of decaying
organic matter. The head capsule of the adult insect displays sexual dimorphism; the male possessing the frontal horn while the female has carina.
II.

MATERIAL AND METHOD

The insects were procured from Kerala State and were preserved in
F.A.A. (formalin, acetic acid and alcohol) solution. A number of them wd:e
dissected under stereoscopic binocular microscope. Complete sketches were
drawn of the internal genitalia in relation to the neighbouring organs. For
the study Of the external genitalia the insects were treated in 16~ potassium
hydroxide solution to make them transparent.
III.

THE MALE GENITALIA

(a) Internal Genitalia
The testes are two in number situated one on either side. It is interesting
to note that the position of the two testes, is not in the same plane. The
right testis is situated at the level of the sixth abdominal sternite; its anterior
part is slightly projected in the distal part of the fifth abdominal sternjte,
while the posterior portion reaches even up to the pygidium. The right
testis (4 to 6 ram. in diameter) consists of six follicles; one occupying the
central position and the remaining five arranged around the former to giv~

The Genitalia of Oryctes rhinoceros Linn.

183

the/testis, a rosette form. The central follicle is the largest one. Three
follicles surrounding the proximal border of the central one, are also large
and pentagonal. The remaining two, which form the distal part of the testis,
are small and circular in appearance. Each follicle consists of six to eight
lobes; one lobe occupyir/g the central position and the rest surrounding the
former. The central lobe of the follicle is invariably found to be smallest in
size. Due to the circular arrangement of the lobes a depression is formed
in the centre of each follicle on the dorsal side. The ventral side of the testis
presents a cup-shaped appearance, the middle portion of which is filled with
a thick assemblage of fine tubules, the vasa efferentia. Curiously enough,
each testicular follicle also has a central depression on the ventral side. The
dorsal and ventral depressions of the follicle correspond in their positions.
t

¢¢t

TEXT-FIo. I. The male genitalia of Oryctes rhinoceros showing the dorsal and ventral
view of the loft and right testes respectively.
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The left testis is smaller in size than the right one, measuring from 3 to
5 ram. in diameter. It extends from the middle of the fifth abdominal sternite
to the pygidium. The follicles of the left testis are similar in their shape,
number and consistency to those of its counterpart of the right side. However, the arrangement of the follicles of the left testis is not a perfect rosette
form.
Most of the workers have not dealt with the description of the vasa
efferentia. Mukerji and Bhuya (1937), Williams (1945), Rakshpal (1947)
and Dutt (1958) omitted it. In Oryctes rhinoceros from each follicle of the
testis, a number of very fine ductules arise and converge in the ventral cupshaped area. The follicles are so closely applied to each other that it is not
possible to ascertain the exact number of ductules coming out of them. In
the central portion of the ventral cup-shaped area the ductules form two
thread-like ducts. These two ducts are the vasa efferentia; they coil around
each other and form the epididymus (Snodgrass, 1935). It is from the epididymus that two fine tubes, the vasa deferentia arise and run posteriorly.
Thus four vasa deferentia are present, two arising from each testis.
Each vas deferens is divisible into three parts; a proximal thread-like
part; a middle swollen part and a distal narrow part. The entire length of
the vas deferens varies from 20 to 25 ram. The proximal part of the vas
deferens arises from the epididymus as a fine coiled tube which traverses
posteriorly, like a watch-spring of about 6 ram. It gradually widens in its
course and enlarges ultimately into a middle chamber, the seminal vesicle,
which is oblong in shape. According to Snodgrass (1935) and Dutt (1958)
the seminal vesicle is gradually formed at the distal end of the vas deferens.
In Bruchus quadrimaculatus (Mukerji and Bhuya, 1937) the seminal vesicle
is formed in the middle of the vas deferens, a condition similar to that of
Oryctes rhinoceros. The vesicular seminalis is the widest portion of the vas
deferens. The two vasa deferentia of each testis coil around each other so
closely to appear as if formed of a single duct. Due to the coiling of the duct
the vesicula seminalis of each vas deferens is convoluted. Distal to the vesicula seminalis, the duct suddenly narrows to form the third part of the vas
deferens. The narrow duct is about 10 mm. in length and is of uniform
calibre throughout. The four vasa deferentia unite to form a common duct,
the ejaculatory duct, which is situated slightly to the right side in the third,
fourth, and fifth abdominal sternites. The two vasa deferentia of the right
testies run towards the left lateral side of the insect in an oblique lateroposterior direction, while the vasa deferentia of the left testis travel towards
the right side, and on reaching the vicinity of the right testis turn dorsally
and run parallel to the vasa deferentia of the right testis.
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The common vas deferens in Oryctes rhinoceros continues as a thick
muscular tube, which curves to enter the copulatory apparatus, the phallus.
The ejaculatory duct varies from 7 to 10 mm. in length. At the time of
copulation the ejaculatory duct becomes straight with the result that the
phallus is pushed out.

(b) External Genitalia
Under the external genitalia are included besides phallus, the eighth,
ninth and the tenth abdominal sternites with their derivatives. In pterygote
males the accessory structures on the ninth abdominal sternite are present,
while those of the tenth and eighth are absent.
In Oryetes rhinoceros the eighth sternite is reduced, but the invagination
of its posterior part forms the genital chamber, which contains the phallus.
In Coleoptera, generally the ninth sternite is either absent or present in the
form of a n ' X '-shaped structure, the spiculum gastrale. In Oryctes rhinoceros
the ninth sternite is represented by the spiculum gastrale.
The phallus is an elongate, highly chitinised structure measuring about
15 mm. in length. It is divisible into two parts; a basal rounded phallobase
(tegmen of Sharp and Muir, 1912), and a distal elongated cylindrical,
~edeagus. The phallobase is highly chitinised and globular in shape, but
the chitinisation does not extend to its ventral part, thus leaving a slit-like
unsclerotised area. The ~edeagus is also chitinised and consists of two arms
at right angles to each other. The proximal arm is in continuation with the
phallobase, while the distal arm is free. The distal area of the ~edeagus is
bifurcated. Posterior to this bifurcation, a soft muscular structure, the
vesica, is protruded at the time of copulation. A small unsclerotised area
on the dorsal part of the angles enables to strengthen out the distal arm of
~edeagus. The bifurcated tips of the ~edeagus act as titillators like the ' end
plate' of Bruchus quadrimaculatus (Mukerji and Bhuya, 1933).
IV.

THE FEMALE GENITALIA

(a) Internal Genitalia
In Oryctes rhinoceros there are two ovaries in the ventro-lateral position
on either side in the abdomen. The ovaries of both the sides are similar in
structure. Each ovary extends from the metathoracic segment to the
pygidium and varies from 15 to 20 ram. in length. It is formed by the union
of six ovarian tubules, which are arranged in two bundles; each bundle having
three tubules in it. The bundles are held together by means of connective
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tissue. The hold is further strengthened by numerous tracheae which aerate
the developing eggs.
Each ovarian tubule consists of a number of eggs and groups of nutritive
cells. The eggs are seen in the distal, while the nutritive cells in the proximal
part, thus giving the ovary a perfect acrotropic condition. The eggs become
smaller in size anteriorly and the tubules thus acquire a structure which is
broad at its distal end but tapers anteriorly. Such forms of ovarian tubules
likewise impart a similar shape to the ovary. So far as we have been able
to ascertain, only Snodgrass (1935) and Imms (1957) have discussed the form
of the ovarian tubules. Snodgrass (1935) assigns the polytropic form of
ovarian tubule to Coleoptera in general, while Imms (1957) describes acrotropic condition in all polyphagous beetles. However, in Oryctes rhinoceros
it is the acrotropic type of tubules which unite to form the ovary. Each
ovarian tubule is divisible into two parts, the proximal terminal filament and
the distal egg tube. The terminal filament is the anterior continuation of
the tube and serves the suspensory function due to the presence of Well marked
ligament on its anterior position. The distal part is the egg tube which contains the germ cells and the nutritive cells. A distinct stalk, the pedicel
(Snodgrass, 1935) is absent in Oryctes rhinoceros. All the ovarian tubules
directly join with the expanded anterior end of the oviduct, the egg calyx.
The egg calyx is a small chamber of muscular wails situated on either
side in the sixth abdominal segment. Generally, a single egg is found in
the egg calyx, but the presence of two eggs is not a rarity. Mukerji and
Bhuya (1937) in Bruchrus quadrimaculatus recorded the presence of two eggs
in the lumen of the egg calyx. As soon as the eggs are discharged the calyx
shows a remarkable reduction in its general form. The muscular walls
relax to such an extent that sometimes it becomes difficult to distinguish
between the calyx and the oviduct. The calyx narrows posteriorly to continue
as the oviduct.
The oviduct of each ovary runs transversely in opposite direction between
the sixth and seventh segments, so as to meet the centre to form a large common
duct. The oviducts are small tubes ranging from 3 to 5 mm. in length.
They are supplied with tracheal tubules. The common duct runs posteriorly
in the middle; it takes up a curved course and thus appears like an arch. The
formation of the common duct, its position and relation with other' reproductive organs points to homologise it with the uterus of the higher animals.
Metcalf (1933), in the female Cytodrepa panicea names a similar structure as
the uterus. Mukerji and Bhuya (1937), Williams (1945) and Dutt (1958),
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prefer to call it the common oviduct. However, in Oryctes rhinoceros the
common duct can be named as uterus.
The bursa copulatrix in Oryctes rh#zoceros is a thin-walled structure
convex on its anterior side and concave on the posterior margin. The proximal end is narrow and bends towards the genital chamber. The bursa copulatrix extends from the sixth abdominal segment to the distal part of the
pygidium and varies from 10 to 15 mm. in length.

d,s
Od
ag

TExT-FIo. 2.

The female genitalia of Oryctes rhinoceros'.

In the lamiid beetle, Nupserha bicolor, Dutt (1958) describes a unique
condition, where the common duct opens anteriorly into the bursa copulatrix.
In Oryctes rhinoceros the bursa copulatrix has no direct connection like that
one present in the lamiid beetle. Snodgrass (1935), Mukerji and Bhuya
(1937) and Williams (1945) do not also agree with Dutt (1958) in regard to
the connection of the uterus with the bursa copulatrix.
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From the proximal region of the bursa copulatrix there arises a delicate
tube, the ductus seminalis, which runs posteriorly. After traversing a little
it runs transversely in the middle region forming coils between the two ovaries.
At the formation of the first coil the tube dilates a little to appear like a chamber.
The latter is termed as the spermatheca. The posterior end of the spermatheca narrows to continue as a tube which after taking two o r three coils
descends ventrally. The distal end of the tube dilates to form the accessory
gland.
The uterus opens in a thin-walled globular structure, the genital chamber,
situated in the eigth segment. At the proximal part of the genital chamber
just anterior to the opening of the uterus in the former, the bursa copulatrix
also opens in it through a delicate smooth-walled duct. The genital chamber
is about 5 mm. in diameter in its middle; it reduces gradually at its posterior
end to such an extent that a small slit, the gonopore, is left at the posterior
extremity, and serves as the external opening of the chamber. The wall of
the genital chamber is strengthened by a number of small sclerites.

(b) External Genitalia
The ovipositor and its associated structures form the external genitalia
in female insects. In Coleoptera, the females are generally devoid of an
ovipositor, Snodgrass (1935). In Oryctes rhinoceros outgrowths of the eighth
and ninth abdominal segments form the reduced external genitalia. The
ninth abdominal sternite in female Coleoptera generally bears the coxite and
stylus as stated by Tanner (1927). In Oryctes rhinoceros, the reduced ninth
segment is represented only by a small unsclerotised area surrounding the
gonopore with no trace of its accessory appendages. The spiculum gastrale,
an important derivative of the ninth segment, which affords a firm basis for
muscular attachment, is also absent. The absence of external genital structures and spiculum gastrale seems to be correlated with the egg-laying habit
of the female in a soft m e d i u m like dung and decaying organic matter. The
tenth segment is absent.
V. SUMMARY
1. Each testis is followed by two vasa deferentia, which join to form a
common vas deferens.
2.

The ejaculatory duct opens into the phallus.

3. The a~deagus is a curved organ, bifurcated at the distal end.
4. In the external genitalia of male, the eighth abdominal sternite is
reduced; the ninth is represented by spiculum gastrale, whereas the tenth is
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absent. In the female, the eighth is reduced, the ninth surrounds the genit a
chamber, and the tenth is absent.
5. There are two ovaries, the egg tube is acrotropic.
6. The oviducts unite to form the uterus.
7. The spermatheca and the accessory gland join the bursa copulatrix
which in turn opens into the genital chamber.
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VIII.

ABBREVIATIONS

ag, ~edeagus; al, accessory gland; bc, bursa copulatrix; cd, common vas defemns;
ds, ductus seminalis; ec, egg calyx; ed, ejaculatory duct; ep, epididymus; gc, genital chamber;
od, oviduct; ot, ovarian tubule; or, ovary; pb, phallobase; st, spcrmatheca; sv, seminal
vesicle; t, tesis; tf, terminal filament; ut, uterus; vd, vas deferens.

