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Summary 

 
Small hive beetles. Aethina tumida, are honeybee parasites native to Africa, where 

they are a minor pest only. In contrast, the beetles can be harmful parasites of European 
honeybee subspecies. Resistance of African subspecies to infestations is probably due to 
quantitative differences in a series of behaviors such as absconding, aggression, removal of 
parasite eggs and larvae and social encapsulation. 

Because invasion with Aethina tumida is included in “Planul actiunilor sanitar-
veterinare” from Romania, we considered the presentation of this pest necessary. 

Here we summarize the literature on the biology and the current distribution of the 
small hive beetle.  
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The small hive beetle, (Aethina tumida) is native to sub-saharan Africa 

where it is  scavengers in colonies of African subspecies of honey bees (Apis 
mellifera). 

The small hive beetle was first named and described in 1867 by Andrew 
Murray. Because this beetle was occasional colony pest only one concentrated 
study has been conducted by Lundie in 1940. Most of the life cycle information 
comes from his study. Through his work, Lundie demonstrated that the beetle was 
a colony nuisance that only occasionally damaged (or destroyed) host colonies of 
African subspecies of honey bees (Neumann and Elzen, 2004) 

In present it is spread in United States (Georgia, North and South Carolina, 
Florida, Minnesota, Ohio, Pennsylvania, New Jersey) and it was diagnosed in 
Canada, Australia and probably Portugal. 

 
Classification, Taxonomy and General Description 

 
Aethina tumida is one member of the coleopteran family Nitidulidae, which 

are commonly refered to as ‘sap beetles’ since many are primarily saprophagous 
and mycetophagous (Habeck, 2002). Some nitidulids live in flowers, although most 
live in decaying fruits, fermenting plant juices and in fungi. 

There are also members of this family that live in close association with 
various social insect groups and in some instances these relationships are 
symbiotic. 
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The genus Aethina, sensu stricto, contains about 30 species. 
The small hive beetle undergoes complete metamorphosis, passing 

through the egg, larva, pupa and adult stages. 
Eggs of Aethina tumida are arcuate, pearly white, 1.4 mm long by 0.26 mm 

wide, similar in appearance to honey bee eggs, but smaller. Eggs are deposited in 
irregular masses, in crevice or cavity found anywhere within the hive, where they 
hide from bee aggression (Neumann et al.2001) Comb is not required and often 
ignored when females lay eggs as they can be found anywhere within the hive. 
Incubation period varies from one to six days, with most hatching between two to 
four days. Females are also relatively long-lived (ranging from a few days to 
several months) and have a great egg-laying capacity. 

The larva of the small hive beetle is the damaging stage of this pest. It 
emerges from the egg shell through a longitudinal slit. Newly emerged larvae have 
relatively large heads and numerous protuberances all over their bodies. This 
protects them from being smothered in honey. They can easily be distinguished 
those of the greater wax moth (Galleria melonella) by the presence of six prominent 
anterior legs. Both larvae may be found simultaneously in the same colony. 

Hathcing larvae immediately begin feeding on whatever food source is 
available including honey, pollen and bee brood (Hood, 2000). Lundie (1940) and 
Schmolke (1974) demonstrated that the maturation time for larvae is generally 10-
14 days, although some were shown to feed for 29 days. Slower maturing larvae 
are smaller and give rise to small adults. Many die soon after pupation, whereas 
mortality is less in quicker maturing individuals. Larvae grow in long (10-12mm) and 
in diameter. Once the larvae have finished feeding, a ‘wandering’ phase is initiated 
where larvae leave the food source and migrate out of the colony to find suitable 
soil in which to pupate (Schmolke, 1974). The larvae, in this stage, ‘wandering’, are 
remarkably resilient to climatic conditions and may even wander great distance to 
find suitable soil (Schmolke, 1974). But, the most beetle larvae, pupae and new 
enclosed adults are found within 90 cm of the hive (Pettis and Shimanuki, 2000). 
Larvae entering the soil make a smooth-walled earthen cell to pupate. In damp soil, 
these may be connected by a tunnel to the surface and larvae may return to the 
surface before pupating (Sanford, 2005). It is during transition from larvae to pupa 
that the coleopteran is vulnerable. The nature of the soil is also thought to be a 
variable in successful development. 

Pupae: Pearly white color predominates in newly formed pupae. 
Pigmentation begins with transformation to adult, first in the eyes and then wing 
base before encompassing the whole body. Schmolke  (1974) found that soil 
moisture, but not soil type, was correlated with pupation sources possibly indicating 
that larvae need moist soils in order to pupate successfully. Period spent in the soil 
varies greatly from 15 to 60 days. The majority of beetles enclose after being in the 
soil 3-4 weeks. 

Adults: The newly-maturated adult (5-7 mm long) is light, yellowish brown 
and becomes brown. During the first day after emergence, young beetles are 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLI, 2008, TIMIŞOARA 
 

 439 

active, take flight readily and orient toward light. Later they become less active and 
keep to less illuminated portions of the bee colony (Sanford, 2005). Adult beetles 
search for honey bee colony, probably identifying the host colony by a suite of 
olfactory cues (Elzen et al. 1999). Studies have shown that beetles fly before or just 
after dusk (Schmolke, 1974, Elzen et al.2000) and that odors from various hive 
products (honey, pollen) and adult bees are very attractive to flying beetles (Elzen 
and al, 1999). 

Mating behavior of small hive beetles is not known but adult beetles do not 
appear to be sexually mature until about one week after eclosion. 

The females may oviposit directly onto food sources such as pollen, honey 
or brood combs. Alternatively, female beetles may deposit eggs in crevices or 
cavities away from the bees (Lundie,1940) being perfectly designed to lay eggs in 
tiny concealed places (Schmolke, 1974). One female may lay 1000 eggs 
(Schmolke, 1974) or 2000 (Somerville, 2003). 

The turnover rate from egg to adult can be as little as 4-6 weeks; 
consequently, there may be as many as 6 generations in a 12 month period under 
moderate USA and South African climatic conditions (Somerville, 2003). 

 
Economic significance 

 
Aethina tumida is not considered a major problem in South Africa. As long 

as a colony of bees remains strong, the adults are not generally destructive and 
may live in the hive in large numbers for long periods of time without causing 
problems. The biological effects of small hive beetles on honey bee colonies of 
European descent in the new world are not altogether from those on colonies in 
their endemic range (Ellis, 2003). Beetle damage in European colonies follows the 
characteristic: 1) beetle invasion into colonies, 2) population build-up of beetles, 3) 
reproduction of beetles, 4) significant damage to brood, pollen and honey stores by 
scores of feeding larvae, 5) mass exodus of larvae from the hive, 6) pupation in the 
soil, and 7) eclosion as adults and subsequent re-infestation of colonies (Sanford, 
1998a; Elzen et al., 1999, 2000; Hood,2000) 

Beetle damage in Africa is almost solely restricted to weakened or 
diseased colonies (Lundie, 1940) while in its introduced range, beetles may 
damage weak and strong colonies alike (Elzen et al., 1999; Hood, 2000). In fact 
beetle ability to destroy entire apiaries in the USA is well documented (Hood, 
2000). 

Adult and larval beetles can be a significant problem in the honey house 
(Lundie, 1940; Hood, 2000). Larvae defecate in the honey promoting fermentation. 

Fermenting odor may be the first sign of a beetle infestation. Fermentation 
is associated with many of the beetles in the family Nitidulidae. Frothy, fermented 
honey produced by the larvae is abandoned by the bees. Infestation of honey filled 
supers can happen very quickly. It appears beetles may lay eggs when supers are 
removed. Thus, larvae can hutch when no adult honey bees are present. Largest 
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infestations have been found in and near honey houses. Unlike wax moth larvae, 
those of the small hive beetle do not appear to destroy the comb (Sanford, 2005) 

 
Management 

 
The first line of defense for small hive is sanitation in the bee yard and 

honey house. Dr. Lundie says that the principal time beekeepers have trouble in 
south Africa is when the comsbs of honey stand for long periods in the honey 
house prior to extraction, especially those that contain pollen. 

A.tumida is at its most vulnerable when the larvae leave the hive to pupate 
in the soil, and this probably represents a good starting point for beekeepers to 
experiment with controlling this insect by cultural means. A product called GardStar 
(40% EC) has also been labeled for treating small hive beetle in the soil. Dr. Lundie 
reports that stationary colonies are more vulnerable than those that are moved. 
Thus, relocating colonies may break the beetle’s life cycle, a classic control 
measure used elsewhere in agriculture. 

Chemical control of beetles is problematic because no action thresholds 
have been defined. There are two routes to control: 1) in the colony and 2) soil 
treatment for developing pupae. A section 18 special exemption for Bayer Bee 
Strips (CheckMite+) has been authorized by the Environmental Protection Agency 
(EPA). This is formulated using the active ingredient coumphos (10%), an 
organophosphate pesticide impregnated in a plastic strip. Honey supers must be 
removed before applying this material as a plastic strip stapled onto cardboards 
inserts. 

If Aethina tumida is suspected or detected, the following precautions are 
suggested by Sanford (2005) 

1. Be scrupulously clean around the honey house. Leave filled supers 
standing only a short time before extraction. Beetles may rapidly built up in stored 
honey, especially where honey has been stored over pollen. 

2. Be careful stacking infested equipment or extracted supers onto strong 
colonies. Beekeepers doing this before the beetle was identified may have 
inadvertently dealt a deathblow to uninfested, healthy colonies by providing space 
for the beetles to build up that the bees could not protect. 

3. Pay close attention when supering colonies, making splits or exchanging 
combs; all these activities could provide room for the beetle to become estabilished 
away from the cluster or protective bees. 

4. Monitor colonies for hygienic behavior; are the bees actively attempting to 
rid themselves of both larval and adult aethina tumida? If not, replace them. 

5. Experiment with traps in an attempt to keep larvae from reaching the soil 
where they complete their development. Try moving bees from place to place. 
Adult beetles can fly, but their range is not known with certainty. Some areas may 
be much more hospitable to beetles due to local soil conditions than others. 
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Figure 1. Aethina tumida – adult, 

dorsal view, ventral view (after Ellis 
Jr. 2003) 

Figure 2. Aethina tumida – 
adult, dorsal view  

(after www.defra.gov.uk) 

Figure 3. Aethina tumida  
(after www2.dpi.qld.gov.au) 
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Figure 4. Aethina tumida – adult 
(after http://www.bugwood.org) 

 
Figure 5. Aethina tumida – adult  

(After http://www.dpiw.tas.gov.au) 

 
Figure 6. Larvae (after Ellis Jr. 

2003) 

 
Figure 7. Legs on larvae Aethina 

tumida 
(after http://www.invasive.org) 

 
Figure 8. A severely infested 

colony (after www.defra.gov.uk) 

 
Figure 9. Legs of Galleria 
mellonella larvae (after 

http://www.trevorwilliams.info) 

 
Figure 10. Aethina tumida - larvae 

burrowing through comb, 
all the pollen and brood has been 

consumed (after www.defra.gov.uk) 
 

Figure 11. Views of small hive beetle larvae showing three pairs of 
prolegs and distinctive rows of spines, with two large spines 

protruding from the rear (after www.defra.gov.uk) 
 

 
 
 


