The mite Varroa destructor (formerly Varroa jacobsoni) is a parasite of adult bees and their brood. It
penetrates the intersegmental skin between the abdominal sclera of adult bees to ingest
haemolymph. It can sometimes be found between the head and thorax. The number of parasites
steadily increases with increasing brood activity and the growth of the bee population, especially
late in the season when clinical signs of infestation can first be recognised. The life span of the mite
depends on temperature and humidity but, in practice, it can be said to last from some days to a
few months.
Identification of the agent: The clinical signs of varroosis can only be recognised at a late stage of
infestation, so that diagnosis entails the examination of the hive debris. The debris produced during
the summer is especially useful for diagnosis. The earliest and most precise diagnosis can be made
only after the application of a medication that forces the mites to drop off the bees or kills them
directly. Larger amounts of debris can be examined using a flotation procedure. Bees are washed
in petroleum spirit, alcohol or detergent solution. However, this method is less accurate due to the
unequal distribution of mites and the usually small sample sizes.
Serological tests: No serological tests are applicable.
Requirements for vaccines and diagnostic biologicals: No biological products are available.

The Varroa mites are parasites of adult bees and their brood. Four species have been recorded: Varroa
jacobsoni, V. destructor, V. underwoodi and V. rinderi. Until recently Varroa mites that affect Apis mellifera worldwide were assumed to be V. jacobsoni. However it has been shown that these mites are V. destructor (Figure 1).

They are responsible for the condition of varroosis or varroatosis (Anderson, 2000; Anderson & Trueman, 2000).
The mite inserts itself between the abdominal sclera in adult bees (Ritter, 1980) where it penetrates the
intersegmental membranes in order to ingest haemolymph. Sometimes it can also be found between the head

and thorax. For reproduction, the female enters the cells with the bee brood shortly before the cells are sealed.
They prefer drone brood to worker brood. After the brood cell is sealed, the mite lays after 2 to 3 days the first egg
(generally male). Later up to seven eggs (generally females) are laid in intervals of about 1–2 days. These hatch
into nymphs, but only two to three reach the adult stage (Figs 2 and 3).

The number of mites usually increases slowly at the beginning of the season. Clinical signs may be seen at any
time during the active season, although usually maximum numbers are reached late in the season (Figure 4),
when the first clinical signs of infestation can be recognised. The course of this parasitism is usually lethal, except
in some areas, such as tropical Latin America (De Jong, 1997; Ritter et al., 1984). The life span of mites on larval
or adult bees depends on temperature and humidity. Under practical conditions, the life span may vary from some
days to a few months.

In heavily infested bee colonies, clinical signs of varroosis can often first be seen in the latter part of the season
when the brood is reduced (Ritter et al., 1984). Heavy infestations are usually reached 3–4 years after the primary
invasion, but can occur within weeks if infested by bees from nearby colonies that are collapsing.
Essentially, the brood is damaged by the parasitic mites. Bees and their offspring that have been infected during
the brood phase by only one parasitic mite show various ill effects, such as a shortened life span, changes in
behaviour and an increased disease susceptibility (De Jong & Goncalves, 1982). The parasitism is critical if more
than one mite enters the brood cell for reproduction. Only in the lethal stage immediately before the collapse of
the colonies do clinical signs, such as shrunken wings and shortened abdomen, appear (Figure 5). This is due to
an increased susceptibility to deformed wing and acute paralysis virus, as well as to the infection of wounds and
loss of haemolymph (Bailey, 1981; Ball, 1985). If the brood dies shortly before or after sealing, clinical signs of
European foulbrood appear without the presence of the specific agent Melissococcus pluton. If the brood
survives, the emerging bees show various behavioural changes and their life span is considerably shortened (De
Jong & De Jong, 1983; Ritter, 1996).

The female mite is a dark reddish/brown colour and has a flat, oval-shaped body approximately 1.1 mm × 1.5 mm.
It is the only common parasite of honey bees that can be seen with the naked eye (Shimanuki & Knox, 1991).

An easy method of diagnosis of varroosis is by the examination of the debris generated by bees
themselves. An insert covered with a screen mesh is placed on the floor of the hive. Unless this insert
is covered with such a gauze, or smeared with grease, the bees will dispose of the mites outside the
hive.
The debris produced within a few days in the late season usually contains little other than visible mites
(Fries et al., 1994; Ritter, 1996). The debris collected in winter, however, must be examined in the
laboratory. An insert is placed in the hive as before, but an effective medication is used to cause the
mites to fall off the bees, so that after a given time, a number of mites may be observed on the floor
insert. Some countries demand the diagnostic application of certain medications for proving the
absence of mites.
Large amounts of debris can be examined in the laboratory using a flotation procedure (Brem, 1980).

i)

Dry the debris for 24 hours.

ii)

Flood the debris with industrial alcohol.

iii)

Stir continuously for around 1 minute or, if debris contains wax or propolis particles, stir for
10–20 minutes.

iv)

Identify and observe the mites that float to the surface.

For the second method, drone brood is examined, if available, otherwise worker brood is examined.
When a large number of samples are examined, a rough determination of the degree of infection can
be obtained.

i)

Remove the cappings of the brood cells with a knife.

ii)

Wash the brood cells directly into a sieve system with warm water from a hand-held
shower.

iii)

Collect the mites in the lower fine sieve (mesh width 1 mm) while the brood is gathered in
the upper coarse sieve (mesh width 2–3 mm).

iv)

Place the contents of the sieve on a bright plate, where the mites can be easily identified
and counted.

When a smaller number of samples are being studied, the individual cells are examined using an
appropriate source of light. After removing the cappings and the bee brood, infected cells can be
identified by the presence of small white spots – the faeces of the mite – found on the cell wall. The
mites themselves should be sought for confirmation, by examining the bottom of the cell and the bee
brood for attached mites.

In a third method, approximately 200–250 bees are removed from unsealed brood combs. Samples
should be taken from both sides of at least three uncapped brood combs. To determine an apiary’s
percentage of infestation, it is necessary to collect and analyse individual samples from at least 10% of
the beehives, and to determine later the average infestation rate based on these individual results.

i)

Kill the bees in a special container by submersion in alcohol.

ii)

Stir the container for 10 minutes.

iii)

Separate the bees from the mites by means of a sieve with a mesh size of approximately
2–3 mm.

Under some circumstances, the Varroa mite may be confused with the bee louse, Braula coeca (Figure
6). The latter is round, not oval, and being an insect, has only three pairs of legs. A number of different
species of mite may be associated with Varroa mites on bees, but these are easily distinguished. In
addition, other parasitic mites, such as those of the Tropilaelaps spp., are known to cause similar
damage to bee colonies as the Varroa mites.

No serological tests are available for routine laboratory diagnosis.





There are no biological products and vaccines available. Several medicaments and substances like Formic acid,
oxalic
acid,
lactic
acid
and
thymol
can
be
used
to
control
Varroa
mites
(http://www.apis.admin.ch/english/Themes/Varroa.htm). Some hygienic honeybee strains are less susceptible to
Varroa parasites.

Illustrations by Karl Weiss, extracted from Bienen-Pathologie, 1984. Reproduced with the kind permission of the
author and Ehrenwirth-Verlag, Munich (Germany).
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*
* *
NB: There are OIE Reference Laboratories for Bee diseases
(see Table in Part 4 of this Terrestrial Manual or consult the OIE Web site for the most up-to-date list:
http://www.oie.int/en/our-scientific-expertise/reference-laboratories/list-of-laboratories/ ).
Please contact the OIE Reference Laboratories for any further information on
diagnostic tests and reagents for bee diseases

