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Special thanks is extended to Rodolphe
Rougerie, Takao Suzuki, and Frode Fjeld-
heim for sharing their experiences of rearing
African and Asian Cetonidae.

The Cetonidae and are found on every
continent except Antarctica. Flower beetles
are popular pets because they are colorful,
energetic, and easy to rear. Rearing and life
cycle information is detailed below for the
enthusiast who wants to learn more about or
keep these amazing beetles.

The Family Cetonidae contains three
subfamilies. The subfamilies Trichiinae (Os-
moderma and related genera), Cetoniinae
(Goliathus and related genera) and Valginae
(Valgus and related genera). Cetonidae were
previously listed in the Family Scarabaeidae
along with the Lucanidae (stags), Passalidae
(passalids), Trogidae (skin beetles), and a
number of very different types of beetles that
are now recognized as seperate families. In
this chapter, the classification Family Ceton-
idae is used due to the differences between
flower beetle and scarab beetle larvae, pu-
pal cell formation, and elytra structure. The
main reason for using this classification is
the similarity in rearing of the Cetonid sub-
families.

The common name for this family is
given because a great number of species are
found feeding on flowers or pollen. Cetonids
fly from flower to flower during the daylight
hours. Some species—including many of
the Genus Euphoria—mimic bumblebees
in color, shape, and sound in order to avoid
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Stephanocrates preussi. Cameroon
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Eudicella smithi. Captive bred. Photo by McMo-
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predators. Many species possess beautiful
green colors that help them to blend in with
the foliage. However, not all Cetonids visit
flowers. The thought of a massive (100 mm)
Goliathus regius landing delicately on a
flower does seem a bit far-fetched.

The greatest variety and largest flower
beetles are found in tropical areas, however,
there are also some beautiful species that are
found in the native land of nearly any hob-
byist. Huge (120 mm), ivory and velvety
black Goliathus and the horned, hologram
colored Eudicella hail from tropical Africa.
Bright metallic Jumnos and heavily armed
Theodosia live in the tropics of Southeast
Asia. Velvety green Cotinis and black and

yellow Gymnetis are native to the Southern
US. Even the cold climate of Northern Eu-

rope boasts the metallic green Cetonia.

Flower beetles make great pets for a
number of reasons. Caging and feeding are
much cheaper for flower beetles than for
birds, fish, reptiles, cats, and dogs. Cage
cleaning is seldom necessary. Care is mini-
mal if caging is correctly set up. The Cetoni-
dae reproduce easily and are less likely to
succumb to the terrors of earthworms, mites,
and wireworms than other beetles. Unlike
many other beetles that take two or more
years to become adults—and subsequently
only living two to three months—flower
beetles spend less than a year reaching adult-
hood and regularly live an additional four to
six months. Best of all, Cetonids look beau-
tiful, are energetic, active during the day,
and are fun to watch and play with.
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Larvae of Chelorrhina polyphemus.
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Flower beetles go through four stages
of life. First, eggs are laid which then hatch
into hungry larval feeding machines. The
larvae molt twice and upon the third molt
become pupae. Finally, the mummy-like
pupae molt to adults. Adults begin the cycle
over again by laying eggs. Each form has
specific requirements and only the larva and
adult stages feed. All stages are kept at room
temperature (70-75 F).

ANTEEER - 45 mm - Bra BB
Dicronorrhina derbyana. Captive bred. Photo by Mc-
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egg laying. Cetonid species can be made to
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lay eggs in a mixture of crushed dead leaves,
compost manure, used substrate, and rotten
wood. The following list details the compo-

€ Components of mat for egg laying:

®ESPANERS :
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(3]

Dried or dead hardwood leaves. Should be crushed to the size of instant po-
tato flakes. 50% or more of the mat.

FERRECRIE CHIRISEARIIZE - SRR R - HEBI50% 8k 2

*An inch of uncrushed leaves placed on the surface of the mat will boost egg pro

duction in some species.

e ¢ FENNEREH— 2.5 cm/E 52 R R SERE S (R e 20 43 R AR A I -

- Larval frass/substrate. Larval substrate can be refrigerated or kept at room

temperature. 10% or more.
VEBFEESRENE - BNETLUS ek B 1 fRTF © LEBI10%E R E S -

. Compost or compost manure. Can be purchased cheaply at garden suppliers.

About 20% of mat.
HEAUEC R 4% - niEEEE T BH| o FELBIAK20% -

. Crushed rotten wood. Collected in wooded areas. About 20%.

VIRIE - FEBIA#KI20% -
*All four components should be heated to 200-250 degrees Fahrenheit for two

hours to destroy unwanted and harmful organisms. |
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Flower beetle larvae craw on the dorsal side.

Third instar Dicranocephalus bourgoini larva. Live
specimen provided by Moku-sei Insects Museum

nents of a substrate used successfully to col-
lect eggs from numerous species.

The molting hormone produced by
larvae plays an important role in egg lay-
ing. The females of many Cetonidae—as
well as certain species of Tenebrionidae and
Elateridae—lay eggs only in the presence of
this hormone. Molting hormone can be pur-
chased from scientific supply houses. Artifi-
cially produced molting hormone is mixed
with the adult food to induce egg laying.
Substrate used by previous larvae and lar-
val frass (solid waste) contain this hormone
and are a much cheaper alternative to buying
hormone. Mixing used substrate/larval frass
into egg laying mat has the same effect as
feeding females hormone. Without special
care taken to provide this stimulus the fe-
males might lay eggs but often die without
having deposited a single egg despite other-
wise perfect substrate.

Flower beetle eggs are oval to spheri-
cal in shape and surrounded by a thin, soft,
shell. Within a few days after being laid, the
egg will expand about 50% by absorbing the
surrounding moisture and then hatch within
two to three weeks. Infertile eggs do not ex-
pand. Sometimes the eggs are bright white
but more often are a shade of gray, yellow,
or brown and can be very difficult to find in
the substrate. Most Cetonids lay eggs singly,
however, beetles of the Genus Cotinis de-
posit 10-20 eggs in succession in a circular
formation with each ova being only a few
millimeters apart. Eggs are pretty tough and
are seldom damaged by being handled or by
being battered around by the females as they
continue to oviposit.
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Cetonid larvae are easy to identify;
the larvae of all the species—including
the monstrous larvae of Goliathus golia-
tus—all walk on their backs. The rippling
motions of the body quickly propel the ac-
tive larvae about when at the surface and in
the substrate. Legs of these animals are well
developed and are used by the larvae for
grabbing food at the surface and bringing it
underground to be consumed.

Cetonid larvae will feed on many sub-
stances. Dead leaves play an important role
in the diet while rotten wood and compost
are helpful in that they give larvae a varied
diet and help in the rearing of large adults.
When feeding larvae it is unnecessary to
crush dead leaves. Rotten wood, on the oth-
er hand, should be crushed since otherwise
larvae will have a difficult time feeding on
the wood. The addition of a kibbled food,
such as dry dog food, ferret food, cat food,
fish food pellets, etc., greatly speeds up the
growth of the larvae. Using, as a supple-
ment, one of the above high protein foods
will increase the size of the majority of
larvae but, at times, may only decrease the
time necessary for larvae to become adults.
Larvae can be raised in peat moss, potting
soil, or sandy soil, but supplemental feed-
ing would be necessary. Foods include the
above substrate components and also can
include romaine lettuce, fruits, nuts, cracked
corn and other seeds. Seeds and nuts must be
smashed or cracked so larvae can access the
meat; they are unable to break open the hard
shells on their own. Although the larvae of
some flower beetle species are found natu-
rally in the ground, they feed on decaying
organic materials which they come across,
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not plant roots. Larvae will starve to death if
offered only live plant roots in captivity.

Although many species will feed on any
dog/cat food, other species, such as Goliathus,
will only eat dog food that grows mold readily.
Before using a brand, mold growth should be
determined. Bury a few pieces in moist sub-
strate or soil and dig up in forty-eight to sev-
enty-two hours. Brands that are suitable will
be surrounded with large clumps of soil/sub-
strate held together with white fungus hyphae.
If there is little growth and pieces are removed
easily from the substrate, that brand is unsuit-
able since it contains some form of mold in-
hibitor. Additionally, brands that do not grow
mold quickly are much more likely to escalate
existing mite problems because mites do not
feed on the mold, but love to feed on the dog
food.

Members of the Genus Goliathus seldom
survive being fed only rotten wood and dead
leaves as larvae. Goliath beetle grubs thrive
when fed dry dog food. The mold that grows
on the dog food is also eaten readily. In the
past, Goliath larvae which had been fed a mix-
ture of compost, rotten wood, and dead leaves
would normally die; the few survivors would

s e
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Megalorrhina harrisi. Eastern Africa
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Chelorrhina larvae are cannibalistic. Pictured is
C. savagei from Cameroon.
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take years between molts and spend five or
more years before becoming adults. With the

use of dog food, beetles such as Goliathus

goliatus and Goliathus orientalis can now
be reared to adults in as little as six months!

The moisture level of the substrate is
very important. The mat should feel moist
but should not leave behind water if left on
a piece of paper for ten seconds and then re-
moved. The grubs are pretty tough animals
and can survive incredibly dry or even wet
substrates for weeks. Dryer substrate does
not seem to bother the larvae but will cause
more time to be taken reaching adulthood:
the larvae grow much slower under dry
conditions. If, however, the substrate stays
extremely wet for long, the larvae will even-
tually rot, turn black, and die. Solid covers
are normally used to keep the moisture leve]
constant. Water should not be added to the
substrate in a rearing container that has a
solid glass or plastic cover since the mois-
ture level will become too high.

Cannibalism is a problem with some
flower beetle grubs. The larger species in
the Genera Goliathus, C helorrhina, Mega-
lorrhina, and a few others are cannibalistic
despite plenty of food and space; keeping
tWo or more larvae together is a big mis-
take. Many of the larger species will feed on
worms and soft insects as well as each other.
Smaller and medium sized beetles such as
Pachnoda, Eudicella, etc. are seldom can-
nibalistic but may eat one another when
starved and/or overcrowded. These medium
to small beetles should not be kept in den-
sities greater than 1 larva per 1/2 liter (1/8

-~
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Dicronorrhina larvae are not cannibalistic under any
circumstances. Pictured is captive-bred Dicronor-
rhina micans. Photo by McMonigle
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gallon) in order to help prevent cannibal-
ism. A number of the medium sized Ceto-

nids including those of the Genera Cotinis,
Osmoderma, Rhomborrhina, and Dicron-

orrhina are not cannibalistic under any cir-
cumstances.

Two common problems that can kill
larvae are entomophagus fungi and parasitic
mites. Common molds and fungi which feed
on dead and decaying animal and plant mat-
ter pose no threat to larvae and, as mentioned
earlier, can be excellent food sources for the
larvae. Entomophagus fungi only feed on
living insects and are seldom encountered
by the hobbyist. This type of fungus can be
introduced with wild livestock and is disas-
trous if left untreated. Keeping larvae un-
der dry conditions and sterilizing the cage
and mat in which any larvae or pupae have
molded easily combats entomophagus fungi.
Also, infected individuals must be sealed in
a plastic bag and discarded. Parasitic mites
leave dark scabs/discoloration on the areas
where they have fed on larvae. Most mites
encountered by the hobbyist are not para-
sitic but are annoying and unwanted. Non-
parasitic mites may rest on the larvae but
will feed on the larvae's food rather than the
larvae. Parasitic and non-parasitic mites are
controlled by dryer conditions and may be
killed off entirely by a period of a few days
with nearly zero moisture.

Pupal cell formation is one of the out-
standing and identifying features of flower
beetles. Cells are more like the cocoons of
Lepidoptera than like the poorly constructed
cells of other beetles. Cetonid pupal cells are
able to be formed under completely dry con-
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C. pol)phemus right after elosion.

ditions as the larvae use pieces of surround-
ing matter glued together with secretions to
produce a somewhat hard and thin-walled
pupal cell. Under very dry conditions the
walls of the cells can become nearly rock
hard but will disintegrate under wet condi-
tions. An unfortunate aspect of this type of
pupal cell is that larvae only make one. If
larvae are disturbed during this process or
if the pupal cells are crushed and nothing is
done, there is no chance for survival to adult-
hood. Handmade pupal cells or old pupal
cells from previous beetles can be substitut-
ed, and will definitely increase their chance
of surviving, but usually produce deformed

adults which do not live for more than a few
days.

The massive changes taking place in-
side the pupal cell are normally unseen by
the hobbyist. It is possible to determine if a
larva has pupated without seeing inside the
pupal cell. When the pupal cell is lightly
shaken the pupa will rattle while the adult
and larva do not rattle. Only a few species
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regularly form pupal cells against the sides
of a clear container and only in these species
are the changes from larva to pupa and pupa
to adult visible. In most cases, the progress
of the beetle can only be seen by opening a
small hole in the pupal cell. Note: if the lar-
va is still active when a hole is made it will
climb out and this animal will probably not
reach adulthood. These changes inside the
pupal cell take from one to three months.

The tough pupal cell walls protect the
pupa inside from the dangers of earthworms,
wireworms (Elateridae larvae), desiccation,
etc. However, the pupal cell walls cannot
protect the pupa from high moisture levels
that are fatal to most pupae. Also, under wet
conditions any mites on the larva at the time
the pupal cell is formed may be able to kill
the pupa. Conversely, only the driest of con-
ditions can kill the pupa while in a sealed pu-
pal cell. Pupal cells with either manmade or
accidental holes need to be kept in a sealed
container and placed on an inch of slightly
moist substrate in order to prevent desicca-
tion of the pupae/larvae.

As long as the larvae are fed properly,
the entire life cycle of the various Cetonids
from ova to adulthood is a year or less. Even
species from temperate climates, which take

If well fed, all flower beetle larvae become adults
within one year. Pictured is a full-grown, fat Dicrano-
cephalus bourgoini larva. Live specimen provided by
Moku-sei Insects Museum
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two years in the wild, will complete their life
cycles in less than a year at room tempera-
ture. Of course, if larvae are incorrectly fed
or kept below room temperature the cycle
can be much longer. If fed poorly from the
beginning, proper feeding later on can be
very helpful but does not always produce
noticeable results. A small species from the
Southwestern US, Euphoria rufina, is able
to complete its entire life cycle in two and a
half to three months. It is amazing that such
giant Cetonidae as Goliathus orientalis can
easily grow from ova to adults in as little as
six months while tiny beetles in other fami-
lies must spend two to five years to complete
a single life cycle.

A very beautiful species from Asia,
Jumnos ruckeri, can be one of the more
difficult to rear. Although larvae grow quite
well, even after being fully-grown they re-

fuse to make pupal cells. A long period of

dryness (about three months) followed by
moistening of the substrate will induce pu-
pal cell formation. This method is tricky
because moist pupal cells are very fragile.
If the pupal cells are not removed to a dry
area, the pupae inside will often turn black
or become moldy and die. When the larvae
of other Cetonids are kept improperly (i.e.
underfed, kept too dry, etc.) they may also
refuse to pupate. Other species may also
be induced to form pupal cells in this same
fashion. This method of inducing pupation
only works with mature larvae.

A few weeks to a few months after pu-
pation, the pupa will molt to adult and the
large wings will form perfectly inside the
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tiny pupal cell. Adults will emerge on their
own when mature unless the pupal cell is ex-
tremely dry and as hard as a rock. Ifadults are
removed early from the pupal cell the new
exoskeleton will still be soft and should be
treated gently. If premature adults are put in
with other adults they can often be killed ac-
cidentally with their abdomens being ripped
open by the mature adults. Premature, soft
adults will seldom survive long after even
the shortest of falls onto a hard surface.

The various flower beetle adults enjoy
feeding on fruits including bananas, peach-
es, apples, pears, and grapes. Many fruits
including apples and bananas must be cut
when fed to the adults but fruits with soft
skin, such as peaches, are not too much of a
challenge for the adult beetles to chew into
on their own. In the absence of fruit, adult
Eudicella and Dicronorrhina have been
observed feeding on moist dog food. Adults
of some genera including Osmoderma can
mate and lay eggs if never fed but will live
much shorter lives.

Flower beetles possess incredible flight
capabilities. Adults are able to maneuver
in flight as well as a dragonfly (Odonata).
Flower beetles can take off in a fraction of
a second. The elytra do not extend down the
sides of the abdomen and the hind wings can
be quickly spread and put into use without
the need to open the elytra first. Most spe-
cies are impossible to catch if the beetles
detect the collector's approach because they
can take off in a fraction of a second and dart
between objects. It is a bad idea to play with
adults outside, as they will almost certainly
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be lost, but watching them fly indoors can
be quite amusing. The beetles fly directly to
polarized light. Despite massive lighting in
a room, the adults detect even the smallest
amount of polarized light leaking out from
a closed shade. Open windows seem to be
found with uncanny precision and speed.
Adults of Cotinis texana with a wingspan
of 40 to 50 mm can stay aloft in a 10-gallon
(40 liter) aquarium with a screen lid for a
few minutes bouncing up and down against
the screen. Flower beetles' flying abilities
necessitate the use of a lid on all cages.

The cage in which adults are kept should
have large chunks of wood or other large
rough objects on the surface as the adults are
quite prone to getting stuck on their backs.
Adults will not feed, mate, or lay eggs if all
of their time is spent on their backs. Fur-
thermore, if there is nothing for the adults
to grab onto much time can be spent by the
hobbyist putting the beetles right side up.

Both males and females are necessary
for culturing flower beetle—none of the Ce-
tonidae is parthenogenic. Visually determin-
ing the gender of larvae can be difficult while
determining the sex of the adults can range
from obvious to impossible. Male larvae
possess a tiny and barely visible dark mark
in the middle of the third to last ventral ab-
dominal segment. This marking is not found
on the female larvae. Cotinis, Pachnoda,
Gymnetis, Cetonia, etc., contain species in
which adult males and females are nearly
identical. Males tend to be slightly smaller
and in a few of these species the males have
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be lost, but watching them fly indoors can
be quite amusing. The beetles fly directly to
polarized light. Despite massive lighting in
a room, the adults detect even the smallest
amount of polarized light leaking out from
a closed shade. Open windows seem to be
found with uncanny precision and speed.
Adults of Cotinis texana with a wingspan
of 40 to 50 mm can stay aloft in a 10-gallon
(40 liter) aquarium with a screen lid for a
few minutes bouncing up and down against
the screen. Flower beetles' flying abilities
necessitate the use of a lid on all cages.

The cage in which adults are kept should
have large chunks of wood or other large
rough objects on the surface as the adults are
quite prone to getting stuck on their backs.
Adults will not feed, mate, or lay eggs if all
of their time is spent on their backs. Fur-
thermore, if there is nothing for the adults
to grab onto much time can be spent by the
hobbyist putting the beetles right side up.

Both males and females are necessary
for culturing flower beetle—none of the Ce-
tonidae is parthenogenic. Visually determin-
ing the gender of larvae can be difficult while
determining the sex of the adults can range
from obvious to impossible. Male larvae
possess a tiny and barely visible dark mark
in the middle of the third to last ventral ab-
dominal segment. This marking is not found
on the female larvae. Cotinis, Pachnoda,
Gymnetis, Cetonia, etc., contain species in
which adult males and females are nearly
identical. Males tend to be slightly smaller
and in a few of these species the males have
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Captive-bred Eudicella woermani. Cameroon. Pho-
to by McMonigle

a longitudinal indent across the abdominal
sternites. There are many other genera in
which males appear very different. Male Di-
cranocephalus, Eudicella, Razania, etc.,
may have odd-shaped horns, elongated front
legs or/and different coloration than the fe-
males.

Males fight over females for mating
and will often be seen sitting on the females
a good portion of the day. If the males are
not seen sitting on or guarding the females,
mating may not be taking place. The males'
elongated front arms are used to hold onto
the females. The female or other males may
try to pry the male off. The intricate horn
structures of some species—such as Eu-
dicella gralli—are used for fighting over
mates but do not provide the same advantage
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as those of Lucanidae or Dynastinae which
possess opposable horns that can be used to
grab, hurt, and throw the opponent. In gen-
eral, Cetonids do not have opposable horns,
but there are exceptions including Theodo-

sia westwoodi and its relatives.

Stag beetles are the rage in Japan, rhi-
noceros beetles are popular in the US, and
Europeans are crazy about flower beetles. It
is the energetic personalities and incredible
coloration of the flower beetles that catch the
attention of beetle enthusiasts. The immense
variety of colors—often metallic, velvety, or
holographic in texture—makes a number of
these incredible beetles as beautiful as any
other insect including the butterflies. Even
the largest species take a relatively short
time to become adults (many of the large
Dynastids and Lucanids take years to be-
come adults). The flower beetles are a group
that every beetle enthusiast should want to
try his/ her hand at rearing.
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Captive-bred Stephanorrhina guttata. Cameroon.
Photo by McMonigle
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Chelorrhina kraatzi. Cameroon




