Honey Bee Diseases: Predators of Honey Bees

61

M. FRAZIER, PENN STATE

PENN STATE ENTOMOLOGY

J. FINLEY, USDA

A Field Guide to Honey Bees and Their Maladies

62

Wax moths

▼
▼
▼

Pests of Honey Bees
Two species of wax moth attack hive products: the greater wax moth, Galleria mellonella, and the lesser wax moth,
Achroia grisella. Of the two, the greater wax moth is considered the most destructive. Larvae of this moth cause
considerable damage to beeswax combs left unattended
by bees. Beeswax combs in weak or dead colonies and
those placed in storage are subject to attack. Wax moths
pose a continuous threat, except when temperatures
drop below 40°F (4°C).

• Adult wax moths
Adult female wax moths fly at night and deposit
masses of eggs on unprotected beeswax combs and
in the cracks between hive bodies. After a few days,
these eggs hatch. The larvae crawl onto the comb
and begin feeding in protected areas, often near the
center midrib of the cells. They spin silken galleries for
protection from bees, which will remove the wax moth
larvae if they get the chance.

▼
▼
▼

LIFE HISTORY

• Damaged combs showing silken galleries
Wax moth larvae damage or destroy the combs by
chewing through the beeswax cells as they feed on
bee cocoons, cast skins, and pollen. Initially, only a
few silken galleries will be seen, but within in a short
time, beeswax combs are often reduced to a mass of
webs and debris. Wax moth larvae seldom attack new
beeswax combs or foundation, and they will not feed
on blocks of pure beeswax, candles, or other such
items made from beeswax.

▼
▼
▼

FIELD SYMPTOMS AND DIAGNOSIS
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• Cocoons attached to frames
When fully grown, the wax moth larva spins a rough
silken cocoon, which is usually attached to a frame or
the inside of the hive. The larva frequently cements
the cocoon inside a boat-shaped cavity chewed into
the wood. Chewed wooden frames are weakened and
easily broken. Within the cocoon, the larva changes to
the pupa and overwinters in the pupal stage. Under
warm conditions, adults may emerge at almost any
time of year.

▼
▼
▼
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• Strong colonies
The best defense against wax moths is to maintain
strong, healthy colonies. Strong colonies can defend
themselves against wax moths, whereas weak colonies cannot. Comb honey and equipment stored off
colonies must be protected from this pest. During the
winter, store honey and brood combs in an unheated
shelter to prevent wax moth damage. During periods
when wax moths are problematic (summer and fall),
store honey supers, brood combs, and comb honey in
a freezer or exposed to light twenty-four hours a day.

▼
▼
▼

Hive beetles

▼
▼
▼

CULTURAL CONTROL

The small hive beetle (Aethina tumida), North America’s
newest beekeeping pest, was first identified in Florida in
the spring of 1998. This pest originated in Africa, where it
is not considered a serious pest. Some U.S. beekeepers
experiencing heavy infestations, however, have blamed
it for the quick collapse of colonies. The beetle also defecates in the honey, causing it to ferment and run out of
the combs. Most vulnerable are weak hives with stored
honey or full honey supers either in storage or above bee
escapes.
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• Masses of small hive beetle larvae
The eggs hatch, producing masses of small larvae
similar in appearance to wax moth larvae. The larvae
consume pollen and comb but will also eat eggs and
young larval honey bees. After completing the larval
stage, they crawl out of the hive and pupate in the
soil. Areas of the country with sandy soils appear
to be most suitable for successful small hive beetle
pupation and reproduction.

▼
▼
▼

• Comparison of beetle and wax moth larvae
You can differentiate the hive beetle from wax moth
larvae by examining their legs. Both species have
three sets of legs just behind the head, but small hive
beetle larvae lack the series of paired prolegs that run
the length of the wax moth larva’s body.

▼
▼
▼

• Adult hive beetles
The adult beetle is small (about one-third the size of
a bee), black, and covered with fine hair. Adult beetles
are good fliers and can travel long distances. When it
finds a honey bee colony, the beetle lays its eggs on or
near beeswax combs.

▼
▼
▼

LIFE HISTORY

Pests of Honey Bees

67

M. FRAZIER, PENN STATE

M. FRAZIER, PENN STATE

beetle
moth

PENN STATE ENTOMOLOGY

A Field Guide to Honey Bees and Their Maladies

68

• Signs of small hive beetle damage
Adult beetles can sometimes be observed in cracks
and crevices within a bee hive. Small hive beetle
damage by larvae can often first be noticed by looking
at the bottom board. Heavily infested colonies often
have fermenting honey leaking from their entrances.
While it seems unlikely that small hive beetles actually kill colonies, weak colonies are often overrun by
the larvae in a very short period of time.

▼
▼
▼

FIELD SYMPTOMS AND DIAGNOSIS

Bee louse (Braula coeca)
Braula coeca, commonly known as the bee louse, is actually a wingless fly. The adults are small (slightly smaller
than the head of a straight pin) and reddish brown in
color. Although several adult flies may live on a queen,
usually only one will be found on a worker. These pests
do little harm, and because they are susceptible to
treatments for parasitic mites, Braula coeca are found only
rarely in colonies today. A casual glance, however, may
lead one to mistake Braula for varroa mites because they
are so similar in color and size. Braula coeca have six legs
while varroa mites have eight.

▼
▼
▼

• Strong colonies
The best defense against hive beetles is to maintain
strong, healthy colonies. Strong colonies can defend
themselves against this pest, whereas weak colonies
cannot. In areas where this pest is found, honey
removed from colonies and stored for extracting must
be protected by extracting immediately or storing at
low humidity (less than 50 percent).

▼
▼
▼

CULTURAL CONTROL
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LIFE HISTORY

Braula move rapidly over the body surface of adult bees,
settling on the dorsal surface at the junction of the bee’s
thorax and abdomen. They remain there until a hunger
response causes them to crawl up to the bee’s head
near its mouthparts. This movement seems to cause the
bee to regurgitate a drop of nectar. The bee louse then
inserts its mouthparts into those of its benefactor and
takes its food. The louse lays its eggs on the cappings
of honey storage cells from May through July. Upon
hatching, the young burrow into the cappings. The larva
pupates inside the tunnel. Soon after emergence, the
young adult crawls onto a bee.

• Bee louse tunnels under honey cappings
As the larvae grow, their tunnels lengthen and broaden. These tunnels are symptomatic of the presence of
immature Braula. The tunneling larvae can damage the
appearance of comb honey.

▼
▼
▼

• Queen with attached Braula
If present, Braula adults are often found on queens,
but their damage to a honey bee colony is minor.
The amount of food taken by the larvae and adults is
negligible.

▼
▼
▼

FIELD SYMPTOMS AND DIAGNOSIS
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MICE

▼
▼
▼

Other pests

• Mice damage to combs
Adult mice move into bee colonies in the fall and usually nest in the corners of the lower hive body, away
from the winter cluster. Bee colonies located near
fields or at the edge of wood lots where mice are common are especially vulnerable. Mice can build a nest
successfully even in a strong colony. They move in and
out of the colony while the bees are clustered. Their
activity may disturb the bees, but their nest building
causes the greater damage to combs and equipment.

▼
▼
▼

• Hardware cloth fitted to hive entrance
To keep the mice out, restrict the entrance to bee
colonies with entrance cleats or three-mesh-to-theinch hardware cloth early in the fall. Chase out any
mice found inside a colony, then remove the nest and
insert the hardware cloth. If comb chewing is extensive, replace the frames. When bees repair damaged
beeswax comb, they often replace worker-sized cells
with drone comb.

▼
▼
▼

Mice are a serious pest of stored comb and wintering
honey bee colonies. These rodents chew combs and
frames to make room for building their nests. They also
urinate on combs and frames, making bees reluctant to
use the combs or clean out these nests in the spring.
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ANTS

▼
▼
▼
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• Colonies raised off ground
Ants are difficult to control once they are established
in a colony. To minimize ant problems, maintain
strong colonies and keep bottom boards raised off the
ground. Also, remove brush, rotten wood, grass, and
weeds from around the colonies. If ants are a persistent problem, place single colonies on stands with
the legs in containers of oil or coated with a sticky
barrier. Allowing the bees access to the space between
the inner and outer covers may reduce ant problems
between the covers. Sometimes moving the colony a
short distance or placing colonies in the sun rather
than the shade will alleviate ant problems.

▼
▼
▼

OTHER INSECTS

▼
▼
▼

Ants are not usually serious pests in honey bee colonies.
Occasionally, however, certain species may enter colonies to search for food or establish nesting sites. Ants
are typically found between the inner and outer covers of
the hive and in pollen traps. Although ants seldom disturb the bees, they can be a nuisance to the beekeeper.

Bee hives are attractive to other creatures besides ants.
Termites attack wooden hive parts; earwigs and roaches
live inside covers; and more than a dozen other types
of insects and related arthropods can be found inside
a bee colony. Virtually all are minor pests that cause
little harm. Outside, spiders and a whole host of insects
may feast on bees captured at the entrance or at flower
foraging sites. Yellowjackets are common hive scavengers in the fall and in some regions, such as the West
Coast, are constant pests. Fortunately, most are of minor
significance and healthy colonies can survive losses of
occasional foragers to such pests.
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Apis mellifera scutellata

▼
▼
▼

African/Africanized
Honey Bees

RANGE

▼
▼
▼

African bees are the subspecies or races of Apis mellifera
that evolved long ago under tropical and subtropical
conditions in Africa. The original Africanized honey bee
was the hybrid resulting from the cross between African
and European honey bees. This cross was accidentally
released from a bee breeding study in Brazil in the 1950s
and since has spread throughout most of South America,
Central America, and Mexico. It moved into Texas in
1990 and continues to spread in southern states.
The spread and current range of the Africanized bee
in the United States can be viewed at ars.usda.gov/
Research/docs.htm?docid=11059&page=6. The eventual range to which these bees will extend is unclear;
however, considering the negative impact stinging
incidences can have on the beekeeping industry, all beekeepers should be on the lookout for possible behaviors
and traits that may be evidence of Africanized stock.
Africanized and European bees are nearly identical
in appearance. The only way to be sure which strain of
bee is in a hive is to perform morphometric or genetic
testing on a sample of bees. However, Africanized honey
bees demonstrate several behaviors that may help in
selecting colonies that should be sampled. None of
these traits on their own should be used for diagnosis.
• Swarming
The successful spread of Africanized bees across the
Americas is in part due to their high rate of reproduction—they swarm far more frequently than European
bees. Africanized bee colonies will often rear numerous swarm cells, and on occasion several virgin
queens can be found in a colony at the same time.
Africanized colony swarms tend to be smaller and
much more numerous than swarms from European
races of honey bee. The cavities in which Africanized
honey bees swarms settle also tend to be smaller than
European honey bees would accept. Africanized bee
colonies can be found in closed BBQs, upturned plant
pots, and used rubber tires.

▼
▼
▼

FIELD SYMPTOMS

African/Africanized Honey Bees
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• Defensiveness
Africanized honey bees, sometimes referred to as
“killer bees,” are notorious for their defensive behavior. While defensiveness can vary, Africanized bees
are much more sensitive to the alarm pheromone.
Once the pheromone is released, individuals within
a colony or from other colonies within an apiary are
very likely to respond. Attacking bees will often pursue
individuals for a quarter mile or more. If you are attacked, cover your face, run, and get inside.

▼
▼
▼

• Brood pattern
The typical brood area on a frame in European colonies is surrounded by a ring of bee bread and honey,
with the capped and uncapped brood in the center.
Africanized honey bees sometimes fill brood frames
wall to wall with brood, leaving little room for honey
or pollen to be stored at the frame’s edge. They tend
to collect more pollen and use a higher percentage of
comb cells for brood rearing.

▼
▼
▼

• Colony usurpation
Another behavior that has contributed to the successful spread of Africanized honey bees is referred to as
usurpation. This occurs when a small swarm of bees
settles on the front of a European colony. The swarm
of bees, with its accompanying queen, then moves
into the colony and kills the original queen, and the
Africanized queen takes over. Queenless colonies are
particularly susceptible to usurpation.

▼
▼
▼
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• “Runny” behavior
When examining an Africanized honey bee colony,
the bees will often run excessively on the combs and/
or fly from the frame in large numbers. A ball of bees
hanging from the lower frame edges and a lack of bees
covering brood is distinctive. This behavior additionally makes finding Africanized honey bee queens
particularly challenging.

▼
▼
▼
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CULTURAL CONTROL
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If colonies exhibit the characteristics above, requeening
with European stock is highly recommended. Maintaining gentle, manageable stock is especially important in
populated areas.
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Pests Currently
Not Found in
North America

Large hive beetles

▼
▼
▼

A number of important honey bee pests are not
currently found in North America. These are potentially
destructive, so beekeepers should be familiar with them
and on the lookout for their presence.

(Oplostomus haroldi)
This scarab beetle is about 3/4 inch (18 mm) long and,
when present, is very conspicuous in the hive. It can vary
in color from solid black to black with orange or red longitudinal stripes. This beetle is common in some areas
of Africa and seems to be “tolerated” in the hive by the
bees. Like the small hive beetle in Africa, it is typically
considered an incidental pest. But in coastal areas of
Kenya where 200–300 of these beetles have been found
in a single colony, their presence can cause a colony to
abscond.

Euvarroa

Tropilaelaps
(Tropilaelaps clareae)
This mite (on right) compared with Varroa (on left),
another native of Asia, is parasitic on A. dorsatas and is
light reddish brown and elongated. It has been reported
on A. florae, A. cerana, and Apis mellifera in the Philippines
where it has been problematic for beekeepers.

▼
▼
▼

This mite is parasitic on the brood of the tiny Asian
honey bee, A. florae. Euvarroa females are brown in color,
pear shaped, and smaller than Varroa destructor. Their
biology is similar to V. destructor, except that in Thailand they were found to enter only drone brood. Adult
females are phoretic on both workers and drones.
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FOR MORE INFORMATION

To learn more about honey bees or view slide shows on
this material, visit the Mid-Atlantic Apiculture Research
and Extension Consortium website at maarec.psu.edu.
To order A Field Guide to Honey Bees and Their Maladies as a
CD, contact:
Department of Entomology
	The Pennsylvania State University
501 ASI Building
University Park, PA 16802
For brood disease laboratory diagnosis,
send samples to:
	The Beltsville Bee Lab
Bldg. 476
BARC-East
Beltsville, MD 20705
Phone: 301-504-8250
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