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Allomyrina dichotoma and
the Basic Rhinoceros Beetle

= S OB TUEY © 1995
Allomyrina dichotoma is the only rhinoceros beetle that
has a horn that splits into four points.
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| start with this species for several rea-
sons. One, it is no doubt one of the easiest
rhinoceros beetles to culture, as its larvae are
not finicky about the substrate used and be-
come adults in less than one year. Two, Al-
lomyrina dichotoma is the most commonly
kept rhinoceros beetle in Asia and therefore
one of the most representational members of
the Subfamily Dynastinae. Three, it has one
of the most unique horn formations of all the
rhinoceros beetles, with the cephalic horn
splitting into four sharp points at the end.
Four, this rhinoceros beetle is handsomely
built, with some individuals measuring more
than 9 cm.

Here in Taiwan, people are more like-
ly to run into A. dichotoma than any other
rhinoceros beetles. For one, it is indigenous
to Taiwan. Two, it is periodically offered
for sale by non-specialty stores such as fish
shops and street vendors at popular tourist
destinations. In fact, a good portion of hob-
byists got their first A. dichotoma because
they ran into a vendor and couldn’t resist the
beetle’s charm. In the beginning, they only
bought a beetle or two without any long-
term plans. But after bringing them home,
they found out that these are absolutely
fascinating creatures. Then they wanted to
breed them. And that was the beginning of
no ending. A. dichotoma naturally possess-
es a funny odor. It cannot be washed away.
When rhinoceros beetles are frightened or
agitated, they rub their abdomen against
their elytra to produce hissing sounds.

When picking out a rhinoceros or stag
beetle, look for one with strength. A healthy
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Female stag beetle playing dead. Prosopocoilus
motschulskii
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beetle should cling tightly onto a piece of
wood or your hand. However, some individ-
uals play dead. When they do so, they hold
all six legs tightly and symmetrically against
their body. Avoid weak individuals. Another
trick is to touch an antenna of the beetle. If
the beetle moves its head quickly or prepares
to attack, it’s most likely a healthy beetle.
Also try to pick a beetle with sharp claws
and scratch-free body. These are signs of
a newly-emerged beetle. However, ask the
store owner if a beetle is still in the resting
period. Beetles in this stage cannot climb,
nor do they eat or mate.

Keeping rhinoceros and stag beetle
adults alive and healthy is easy. Although in
the wild they feed on tree sap, nectar, pol-
len, or the liquid of fallen, rotten fruits, in
captivity, they can easily be kept on slices of
grocery fruits. Apple, watermelon, banana,
pineapple, cantaloupe, grape, pear, and
peach are all good choices. Sour fruits such
as lemon and grapefruit should be avoided.
The best way to present the fruits is to slice
and place them on a small plastic dish. In ad-
dition to fruits, hobbyists can also purchase
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specially formulated beetle jelly. Its greatest
advantage is long term storage. It will not
spoil as fruits do. Simply open one when
needed. Hobbyists can also purchase jelly
holders, which are cross sections of a tree
Jimb with a hole drilled in the center to hold
beetle jelly. They can be viewed as dining
tables for rhinoceros and stag beetles. Fruits
should be replaced every 2-3 days. Beetle
jelly should be replaced every 3-5 days.
However, if a beetle finishes it before then,
a new one should be supplied.

If the intention is only to keep adult
rhinoceros beetles without breeding them,
the setup can be extremely simple. The first
requirement is a plastic or glass container
for each beetle. It is important that the lid
is drilled with ventilation holes. Poor ven-
tilation will cause the beetle to die from the
harmful gases emitted by the fruits or beetle
jelly as they decompose. The bottom of each
container should have a length that is at least
three times and a width that is at least two
times the length of the beetle it is going to
house. I do not encourage keeping more
than one adult beetle in one container. There
are two reasons. One, many male rhinoceros
beetles are aggressive towards one another
no matter how much space is given. Two,
there are also many male rhinoceros beetles
that relentlessly pursue females, regardless
of a female’s readiness to mate; some males
will even attack females that refuse to mate.
Of course, there are also males that do both.
As a result, unless you intend to breed them,
adults of the opposite sex should not be kept
together. But if you do decide to keep some
of the more docile males together or togeth-
er with some other females in one container,
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A keeping container should ha\e a length that is
at least three times, a width that is at least two
times, and a height that is at least two times the
length of the beetle it is going to keep.

the suitable dimensions for the bottom of
the container are as follows: each extra adult
will need additional dimensions that are half
the original. For example, if you are keeping
four adults, and the largest one measures 8
cm, then the bottom of the container would
be (24+12+12+12cm)long X (16 + 8+
8 + 8 cm) wide. The height of the container
should be at least twice the length of the
longest adult. Sufficient container height is
important. If the container is not tall enough,
the beetle will touch the lid when it stands up
against the wall. This will cause the beetle’s
horns or mandibles to become scratched or
even broken. Because rhinoceros and stag
beetles can fly, a secure top for each con-
tainer is a must.

Humidity is vital for all rhinoceros and
stag beetles. Without humidity a beetle will
dehydrate within hours and lose the ability
to walk. (If mildly dehydrated, the beetle can
be saved by putting it in a small container
filled with moist paper towels.) The easiest
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mended that rhinoceros or stag beetles be kept together.
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way to keep a beetle’s enclosure moist is to

place several layers of moist paper towels on
the bottom and mist every few days. To feed, )
simply place a small plastic dish with fruits

directly onto the paper towels. If you keep |
multiple beetles in one enclosure, make sure '
you put in extra dishes so males do not fight
over food. Replace the paper towels when
they are stained with much excrement. Rhi-
noceros and stag beetle excrement is usually
watery, though that of rhinoceros beetles can

!

P i fEREsE \ —H » FEE M HEE - TEZE  sometimes be thicker, especially after eating
k1 ;\ MR A BIRAEE S - TAKE At banana. Their excrement is usually yellow,
;,, ?‘ FET » [EEMANSEHER © AFI5K though excrement from new adults may be
b2 ‘ BREERT)  REEREEHENHER white for the first few times. In addition, if
z }‘\ EERAE N — AR E AR - the beetles are fed beetle jelly, their excre-
> f ment takes on the color of the jelly.
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If possible, give the beetle an environ-
ment that most resembles nature. In the wild,
rhinoceros and stag beetles hide in decayed
vegetation during the day. Layer the bottom
of the tank with five centimeters of moist

wood flakes of any degree of decay. Make
sure the top is lined with braches so the bee-
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Allomyrina dichotoma and the Basic Rhinoceros Beetle ‘ ’

tle does not tumble over. The tank must be
placed in a cool and ventilated area. Rhinoc-
eros and stag beetles cannot tolerate sunlight
and heat. They will die quickly if exposed to
heat. If cared for properly, rhinoceros beetle
adults can live at least two months. Some
species can live over a year.

If the goal is to breed rhinoceros bee-
tles, decayed vegetation is a must. Other
than Strategus antaeus, which will be dis-
cussed later in the book, all the rhinoceros
beetles discussed in this book will lay eggs,
or oviposit, in flake soil. After hatching, A
dichotoma larvae can be fed hard decayed
wood lakes, middle decayed wood flakes,
soft decayed wood flakes, natural decayed
wood flakes, flake soil, or high-decay flake
soil.

The bottom of each breeding contain-
er should have a length that is at least six

IE5% an
sprayer
TR

wood for perching

%

dried leaves

REE - RE
jelly stand, jelly
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times and width that is at least four times
the length of the female it is going to house.
If you want to breed all the females in one
container, each extra female will require
additional bottom dimensions that are half
the original one. For example, if you plan to
keep five rhinoceros beetle females in one
breeding container, and the largest female
measures 5 cm, then the minimal dimen-
sions required for the bottom of the tank is
(30 + 15 + 15 + 15 + 15 cm) long X (20
+10 + 10 + 10 + 10 cm) wide. Giving fe-
males enough space to oviposit is very im-
portant. If a container is too small a female
will constantly run into the sides, decreasing
her desire to deposit large amounts of eggs.
Furthermore, too small of a breeding con-
tainer will increase the chance of a female
running over and crushing her own eggs.
The height of each breeding container is also
very important. If it is not tall enough to hold
a certain amount of substrate the female will
refuse to lay even a single egg. The height

J/l_n Hﬂf 2
A secure top is a must. )
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of each breeding container should be at least
five times the length of the female it is going
to keep. The depth of the substrate should be
at least three times the length of the female.

The next thing to worry about is the
humidity level of the substrate. If it is too
low a female rhinoceros beetle will refuse to
oviposit. On the other hand, if it is too high,
eggs will rot. I use the following procedures
to check the humidity of the substrate: first,
use your thumb and forefinger to pick up
a small amount of the substrate. Second,
squeeze hard. If you see trace of water be-
tween your fingers without dripping, the hu-
midity level is perfect. If you see no water
when you squeeze, it is too dry. In numerical
terms, it translates to one part water mixed
with one part completely dry substrate by
weight. The best way to moisten completely
dry substrate is not with a spray bottle. This
method will cause the water to leak to the
bottom of the substrate and form a pool. The
best way is to pour water into the substrate
and mix with a spoon until the right humid-
ity is achieved throughout the substrate. Af-
ter the substrate is ready, make sure some
branches are added to the top. The purpose is
to provide the adults with climbing surfaces,
as the substrate is not solid enough for the
adults to grasp. If nothing is added, a turned-
over adult beetle will never be able to get
back to its up-right position. If not helped
in time, victims wave their legs helplessly
in air until total exhaustion and death set in.

ik 5 ) - B gE 8 - 2002
Rhinoceros beetle breeding tank. Pictured are Dynas-
tes hercules hercules
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Therefore, you must not forget to provide
grasping materials in a breeding container.

If a female has already mated, there is
no need to place a male into the breeding con-
tainer. But if you are not sure, keep a male
with her. Feed every two to three days and
moisten the substrate with a sprayer when
the surface appears dry. Spray just enough
to moisten the surface. Decayed vegetation
retains moisture well. If you over moisten
the bottom of the substrate will become too
wet. Keep the breeding tank in a cool and
ventilated place.

A female should begin to oviposit a few
days after being placed in the breeding tank.
The easiest way to confirm oviposition is to
look through the bottom of the container for
eggs. However, this only works for contain-
ers with a transparent bottom. If the bottom is
not transparent, the following method can be
used to confirm oviposition without disturb-
ing the female. First, look for sinkholes or
craters on the surface of the substrate. If they
are present, feel the inside with your fingers.
If the texture is hard, like it’s been packed or
compressed, then a female has started laying
eggs. The reason the above two steps can be
used to confirm oviposition is that females
do not just lay eggs randomly. Before laying
each egg, a female uses her hind legs to push
the substrate backwards until everything be-
hind her is tightly compressed. Only then
does she extend her ovipositor to lay one
egg. After the egg is laid, she continues to
compress more substrate around the egg so
it is well protected. It is exactly because the
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female has pushed away the substrate under-
neath that the substrate on the top collapses,
forming craters or sinkholes. It is also be-
cause of the female’s compressing activities
that the substrate feels hard. A few days after
a female has started laying eggs, the surface

of the substrate will look like the surface of

the moon. Each female A. dichotoma lays
about 40 eggs (some individuals oviposit
up to 100 eggs). Once you have confirmed
oviposition, prepare to collect the eggs af-
ter two weeks. Why not leave them alone
to develop naturally? The reason is that in
a limited space, the female will run over her
own eggs as she packs the substrate again to
lay new ones. Although this problem can be
solved by housing the female in a giant con-
tainer, it is not practical. Unless getting the
maximum number of larvae is not a concern,
it is best to collect eggs every two weeks.

The best way to retrieve the eggs is not
digging into the substrate. Such practice eas-
ily damages eggs. The best way is to dump
all the substrate onto newspaper. When ev-
erything falls out of the container, you will
notice that the substrate is in clumps. It is be-
cause all the eggs are protected by the com-
pressed clumps that dumping them out does
not hurt them. To retrieve the eggs, gently
break the clumps apart. (Egg laying is a very
energy-draining process for the female. The
hobbyist can assist her by compressing the
bottom five centimeters of the substrate for
her. However, the drawback is it becomes
harder to tell if the female has begun to lay
eggs.)
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A block of tightly com-
pacted flake soil. Rhinoceros
beetle females compact the
substrate to protect their

€ggs.
&8

Egg in clump.

Humidity is vital to the eggs. A few
days after being laid, an egg will increase its
volume to two to three times the original by
absorbing water. As soon as an egg is uncov-
ered it should be placed immediately into a
previously prepared nursery container. The
following are instructions on how to prepare
such a container: first, find a small plastic
cup and fill it half way with substrate. Sec-
ond, for each egg retrieved, use a chopstick
or pen to make a small indentation about the

/ BIATER - 2005
Substrate in clumps.
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Extremely rare two eggs
in one chamber.
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Allomyrina dichotoma and the Basic Rhinoceros Beetle i}

size of the egg on the surface of the substrate
and place the egg into it. Third, with a space of
1 cm between each egg, when a nursery con-
tainer is saturated, cover all the eggs up very
gently with about 3 cm of substrate. Fourth,
seal the cup with a piece of plastic kitchen
wrap and poke out about ten small breathing
holes with a toothpick or needle. Fifth, place
the nursery container in a dark, ant-free, and
ventilated area with a temperature range of 22
to 26 degrees Celsius.

A. dichotoma eggs take 7 to 14 days to
hatch. Whether seven or fourteen days, A. di-
chotoma has the shortest egg duration of all
the rhinoceros beetles featured in this book.
In the other species, the shortest egg dura-
tion is one month, with some lasting seven
months.

As an egg matures, the larvae’s jaws and
breathing holes, or spiracles, become increas-
ingly visible through the shell. When ready,
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Place the retrieved eggs in a

previously prepared container.
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the larva arches its back to rupture the mem-

branous eggshell.

Newly hatched larvae are called “first
instar larvae,” or “L1 larvae.” Other than the
tips of their jaws, newly hatched larvae are
completely white in color. But several hours
after hatching, their heads and spiracles start
to darken. A day or two later, they become
reddish brown. The appearance of dark col-
or signifies the hardening of their exoskel-
etons, which further signifies that the larvae

can start feeding.

Because A. dichotoma larvae grow ex-
tremely fast, it is necessary to remove them

2002 I RERS ! 2002

Moment of hatching!

from the nursery container no later than
one week after they hatch. Although A. di-
chotoma larvae are not cannibalistic and
can be kept in rather high density, [ always
give them plenty of space so they can live
comfortably. Rhinoceros beetle larvae
usually settle on their sides and curl into
a “c” shape at the bottom of the container.
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Newly hatched larvae are completely white. At
this time the larvae are very soft and must be
handled with great gentleness.
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Once the head is colored, the larva starts
to feed.

They usually move horizontally. Very rarely
do they go up in the substrate. This means
the most important space for them is the bot-
tom of the rearing container, not the depth
of the substrate. I give each full-grown larva
an area that is about eight times the size of
the larva when it is curled up. For example,
if a full-grown larva in its “c” shape takes
up an area that is about the size of a U.S.
quarter coin, then the bottom of its rear-
ing container should have an area that is at
least eight times the size of a quarter coin.
For the depth of the substrate, it should be at
least five times the thickness of a full-grown
larva, no matter how many larvae are kept
together in one container. However, young
larvae can outgrow the one-to-eight ratio
in no time. As a result, they should each be
given a bottom area of one-to-twenty ratio
until they get fairly close to their maximum
weight. The depth of the substrate should be
at least ten times the thickness of a young
larva. The above formula does not only ap-
ply to A. dichotoma, but all non-cannibalis-
tic rhinoceros beetle larvae.
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For a young L3 larva, its head and “neck” are
equally wide. For an old L3 larva, its “neck” is
much wider than its head. However, ifan L3 larva
is poorly fed, it will always have its “neck” about
as wide as its head, no matter how old. A male L3
larva that has its “neck™ as wide as its head will
pupate into a minor for sure.
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An L3 Allomyrina dichotoma larva that is between
the young and old stage. After a few more weeks,
this larva will become yellow and have a body
that is even thicker.

How often to change the substrate de-
pends on factors such as how much substrate
the rearing container contains and how many
larvae are kept in it. If using the previously
mentioned formula to keep larvae, changing
the substrate once a month is ideal. When
performing a substrate change, I recommend
using a filter. This way you discard only the
excrements, and save what is still usable.
First, gently dump everything onto newspa-
per. Two, return the larva to the rearing con-
tainer. Three, run the substrate through the
filter. Fourth, return edible substrate to the
rearing container. Fifth, add new substrate
to the container. (There is one thing to keep
in mind, though. Normally speaking, flake
soil that’s exposed to both oxygen and mois-
ture will become dirt in 4-6 months. In other
words. if flake soil is recycled after substrate
change, there should be a total substrate
change every 4 months. This practice pre-
vents over-aging of substrate and pathogen
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Too much fecal pellets! Substrate change should
be done earlier.

buildup. Another good habit is not to touch
larvae with bare hand. It is best to wear
gloves or use a spoon. Some hobbyists even
wear a mask when performing a substrate
change. This is because the human skin and
breath contain large amounts of bacteria that
could harm the larvae.)

L1 stage of A. dichotoma lasts about
twelve days. L2 stage lasts about twenty
days. Once an A. dichotoma larva molts to
third instar, it takes another fifty days or so
to achieve maximum weight. In other words,
about ninety days after hatching, an A. di-
chotoma larva will no longer gain weight.
But this does not mean that a larva will no
longer feed. In fact, it will continue to feed,
although without gaining more weight, for
the next six to seven months.

When a rhinoceros beetle larva gets
close to achieving maximum weight, its
color changes from the original milk white
to light yellow. A few weeks after achieving
maximum weight, the color changes again
from light yellow to deep yellow. A. dicho-
toma larvae kept between 22 and 26 degrees
Celsius begin pupation when they are about
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ten months old. Before pupation, all rhinoc-
eros and stag beetle larvae construct a “pu-
pal cell” (also known as “pupal chamber”).
The purpose is so a larva can pupate with-
out having substrate falling on it. To make
one, a larva uses its flat head to push and
rub against the nearby substrate until a very
smooth and oval chamber is formed.

Rhinoceros beetle pupal cells are in-
clined at least 20 degrees. The larva sits with
its head on the higher end for a few days. A
larva in this period is called a “pre-pupa.”
For A. dichotoma, this period lasts about ten
days. During the pre-pupa stage, everything
in the larva’s digestive system is excreted
and a new layer of skin begins to form un-
der the old one. With all the stuffing gone, a
larva in this stage is like a balloon depleted

1998

Rhinoceros bmllu mal\L an ov al \pdu L‘llltd Ih(. ‘pupal ull bcTOIt pupation. Pictured is Chalcosoma cau-

casus pre-pupa in pupal cell.
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The wave-looking marks seen through the lar-
al skin are the marks on the dorsal side of the
abdomen of the pupa. This Chalcosoma caucasus

re-pupa is only hours from pupation.

Allomyrina dichofoma and the Basic Rhinoceros Beetle

of air: wrinkled and somewhat flat. The lar-
va’s anus oozes out a small amount of thick

black liquid with a funny odor. For A. di-

chotoma, about six days after the pupal cell
is formed, various lines and patterns become
obvious through the old skin. What you see
are parts of the pupa. At this point, a rhinoc-
eros beetle larva has totally lost its ability to
dig or craw. If you touch a pre-pupa, it will
swirl helplessly. On about the tenth day, the
old epidermis on the back splits, marking the
beginning of pupation.

When a rhinoceros beetle pupa first
emerges from the old epidermis, it is com-
pletely soft, wrinkled, and white in color.
Once completely out of the old skin, a pupa
continuously swirls its abdomen to get its
blood, or hemolymph, pumped to every part
of the body. The originally wrinkled parts,
especially the horns, start to inflate and take
form. When this process is finished, the pupa

Rhan(,CIOb beetlu pre-pupae lose w etht become
immobile, have their six legs sharply bent at the

second joint, and become very wrinkled. Pictured
is Dynastes granti pre-pupa.
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#1995 The larval skin ruptures on the dorsal side. The
Beginning of pupation. White stripes between head and thorax appear.
spiracles are tracheal skin.

2 i EALE

1 J:
The head. thorax, and abdomen are all out. The

The hea
base of the cephalic horn is starting to inflate.

larval skin. At this time, the horns are small and
wrinkled.

/S EE > :
The entire pupa is now smooth, with both horns
completely formed.

A few hours later the color of the pupa changes
from milk white to orange-yellow.
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Allomyrina dichofoma and the Basic Rhinoceros Beetle

looks very much like an adult beetle, with
all the legs and horns conspicuously formed.
Also at this time, the color of the pupa starts
to darken, becoming orange red after a few
hours. After pupation, an A. dichotoma
pupa needs an additional nineteen to twenty-
one days to become an aduit. The develop-
ment of a pupa can almost be seen on a daily
basis. All you have to do is very carefully
hold a pupa in front of a light bulb. With
light rays penetrating the transparent pupa,
you can see all the different parts forming
inside. Finally, just a day or so before eclo-
sion, the beetle inside the pupa rhythmically
exercises its claws every few minutes, signi-
fying that eclosion is not too far away. When
ready, the beetle pushes all six legs forward
synchronously to break open the pupal epi-
dermis. This signifies the beginning of eclo-
sion. When a rhinoceros or stag beetle adult
first craws out of the pupal skin, the entire
wing covers, or elytra, are slightly wrinkled
and white in color, although most other parts
have already taken the mature color. The
flight wings at this time are wrinkled and
small. Like butterflies and cicadas, a newly-
eclosed rhinoceros beetle extends its flight
wings with hemolymph. The beetle’s ab-
domen is elevated from the ground, giving
room for wing expansion. Fully extended
wings are smooth in appearance and many
times bigger than the original size. A newly-
eclosed rhinoceros beetle rests with its flight
wings fully extended for a few hours. When
the wings harden, it carefully folds them un-
derneath the elytra, making them no longer
visible from the outside. A few days later,
the elytra finally take the mature color.

&
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19 days after pupation the adult is ready to eclose. The adult is ready! He pushes his six legs forward
At this time the pupal skin is very wrinkled and to break open the pupal skin.

you can see the adult very clearly thorough the

pupal skin.

/et — RS » TR R AR R A a - /B -
He is now half way out of the pupal skin. You Spreading wings.
can see that his elytra are completely white.
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The elytra are now orange colored.
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The elytra are now cream colored. At this time

the hind wings have also become tougher. The
adult will fold them under his elytra very soon.
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1 Two days after eclosion the elytra take the ma- p——
s eolor. 7B N THRE PR B S I R - 1995
A group of Allomyrina dichotoma pupae sitting in
artificial pupal cells.
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