
Chapter 6

Diseases and pests

6.1 Introduction

In this chapter all those diseases and pests which need to be of practical concern to the beekeeper are
systematically dealt with. The chapter is arranged by the types of causative agents of the problems
that arise, from the smallest — the viruses, to the largest — human beings.

However before dealing systematically with this, you must first of all note the following. There
are four diseases of bees which are at present (2017) notifiable by law. They are American Foul
Brood (AFB), European Foul Brood (EFB), infestation with the Tropilaelaps mite and infes-
tation with the Small Hive Beetle (Aethina tumida). If you discover or suspect that your bees
have any of these then you are obliged by law to report the matter to the local Bees Officer of the
Scottish Government Rural Payments and Inspections Directorate (SGRPID) — see 6.10.2 for contact
details. Varroa infestation had become so widespread in Scotland by 2007 that in that year this was
removed from the list of notifiable diseases.

Infestation with the Varroa mite is a serious problem, but as it is is now endemic throughout
most of Scotland and certainly is universal in the Stirling area, it must be dealt with annually in our
area.

The other serious diseases were until recent years uncommon in Scotland, but the picture
unfortunately changed in 2009.

Serious outbreaks of both AFB and EFB were discovered in that year in central Perthshire and
Angus and also in the Inverness area. One outbreak of AFB was found in West Lothian in 2010, but
although it appeared at first that measures taken in 2009 to bring these diseases again under control
had been largely successful, further outbreaks of both have occurred in every year since then of both
EFB and AFB. So continuing vigilance, practice of apiary hygiene and caution about moving bees are
still advisable. Details of what this involves are given later.

The Small Hive Beetle is a native of sub-Saharan Africa. There it causes little difficulty, but it
was unfortunately discovered in 1996 to have been inadvertently imported into the United States where
the different conditions provided by large scale commercial beekeeping made it a serious pest. Sadly
in 2014 an outbreak was found in southern Italy. Many imports of bees commonly occur from Italy to
the UK, so this now means there is a real risk of the import of Small Hive Beetle here. So far it has
not been found in the UK (except in specially monitored laboratories for scientific work), but there is
a need for vigilance. It is a notifiable pest, so must be reported by law if you find it.
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6.2 Viruses

The systematic study of viruses is fairly recent, as it is only since the development of the electron
microscope that it has been possible to see these tiny entities, which are in fact not independent living
creatures. Each one consists of just a small amount of either DNA or RNA — the stuff of the genetic
code — surrounded by a protein coat and little more. They can only reproduce by gaining entry to a
living cell, usually a specific cell type of a much more complex organism, and inside the cell taking over
and turning most of the cell contents into further copies of the virus particle. The dead cell then bursts
open releasing the new virus particles to infect further cells of the host organism, or to be released into
the outside world to seek a new host. The most successful viruses are ones which can readily pass by
infection from one host organism to another, but which do not seriously disrupt the life of the host, and
certainly do not kill it. Most human beings who have suffered from chickenpox continue to carry the
virus for the rest of their lives, and it is only rarely that the virus is activated or undergoes induction
in the human’s later life producing the much more serious affliction known as shingles. It is significant
that shingles normally appears when a person is under severe stress, either from the pressures of life, or
from some other disease, and this pattern is one which is of great importance when honey-bee viruses
are considered.

The work of L. Bailey and Colin Denholm at Rothamsted Institute of Arable Crops Research
(IACR) in England have greatly extended our knowledge of the great range of viruses which are present
among honey-bees. Among those which have been identified are Sac-brood virus (SBV), Acute Paralysis
virus (APV), Slow Paralysis virus (SPV), Cloudy Wing virus (CWV), Deformed Wing virus (DWV)
and Black Queen Cell virus (BQCV). Almost all these viruses can be shown to be present at low levels
in a high proportion of bee colonies. When this is the case the colonies remain perfectly healthy, but
as for shingles among human beings, when the colony comes under stress, or the levels of virus present
are raised above a certain level, the colony begins to suffer as a result.

Sac-brood virus causes a failure of affected larvae to moult properly. The moulted skin fails
to detach itself from the larval head, and the larva dies becoming initially a fluid-filled sac enclosed
within the skin which has not been moulted. Ultimately this dries up within the brood cell and forms
a distinctive “Chinese slipper” appearance.

Acute Paralysis virus and Slow Paralysis virus both cause affected adult bees to develop paral-
ysis of their flight muscles, and to become black and shiny. Sometimes other workers attempt to eject
the paralysed workers, and a severe attack of paralysis can look like robbing by another hive. Acute
Paralysis virus kills its victims more quickly than Slow Paralysis virus.

The other viruses cause problems in the affected brood or bees of a kind reflected by the name
of each particular virus.

For none of these viral infections is there any direct treatment available, and the only action
the beekeeper can take is to try to reduce the level of stress on the colony so that the activated virus
returns again to its quiescent state. Very often the stress is caused by a disease or infestation of another
type, and the beekeeper must endeavour to control that.

6.3 Bacterial infections

Two of the most serious diseases of honey-bees are caused by bacteria, which are the organisms most of
us mean when we talk of “germs”. These can be seen under a high-power optical microscope, and were
the first kind of pathogens to be widely studied following the work of Pasteur and Koch in the nineteenth
century. Many of them are susceptible to antibiotics, which viruses are not, and the widespread use of
antibiotics in both human and veterinary medicine shows their importance as a group of disease-causing
entities.
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6.3.1 American Foul Brood

American Foul Brood (AFB) is a disease of the sealed brood caused by a spore-forming rod-shaped
bacterium called Paenebacillus larvae. It is by no means restricted to America, but got its name because
it was first described there. Because the bacterium forms spores when it is not actively infecting a honey-
bee larva, and because these spores are resistant to drying out, to cold, and to a rather high level also
of heat, it is extremely difficult to eradicate this infection. The spores can live for many years in old
comb or stored honey, or even in honey in jars for human consumption (where they do no harm at all
to humans). For this reason it is very bad policy ever to feed bees on honey from an unknown source
— imported honey poses a very real danger of causing an outbreak of AFB if it is used as feed for bees.
The sharing of honey processing equipment can also be hazardous, and should not be allowed in areas
where AFB is present. For this reason also it is good policy never to encourage robbing by leaving
traces of honey around the apiary after inspections of hives.

Larvae become infected by being fed with honey containing spores of P. larvae by the workers.
It is only after the larvae have pupated that the infection spreads through the larval tissue and the larva
dies inside the sealed cell. The capping of the cell then takes on a wet and sunken appearance, and
the worker bees may make some attempt — usually unsuccessful — to clean out the cell, so that the
capping may be perforated. At this stage a matchstick inserted into the cell, twisted and withdrawn
can draw out the rotting larval remains into a sticky thread 2 to 4 cm in length. This appearance is
almost diagnostic of AFB, but diagnosis should be confirmed by microscopic examination of the larval
remains by an expert in the subject.

Later the larval remains dry out into a scale which is so securely attached to the cell floor
that the bees cannot detach it to clean out the cell, and the brood combs of a severely infected colony
contain many unused cells and so take on a suspicious “pepper-box” appearance. The scales contain
many thousands of spores of P. larvae and form a long-term reservoir for repeated re-infection of
successive generations of larvae.

Colonies infected with AFB usually die out within at most two years of becoming infected. In
the last stages of the disease they become a serious hazard for all beekeepers in the area, since the
weakened stock becomes a target for robber bees from any colony within a mile of the infected one.
The robbers inevitably pick up spores of P. larvae and take them home to start an infection within
their own colony.

Some races of honey-bees have been found to have an innate hygienic behaviour, so that they
make determined and successful efforts to clean out the remains of infected larvae. Some of these races
can tolerate infection with AFB, and in parts of the world where AFB is endemic, efforts are being
made to breed such strains up so that no other treatment is necessary.

P. larvae in its active phase (not its spore phase) is susceptible to sulphathiazole and some
other antibiotics, and in some countries over-seas, treatment for AFB with antibiotics is routine. This
carries two hazards with it. The first is that it is all too easy to suppress but not eradicate an infection
by this means. In this way outbreaks of the disease can be allowed to continue for many years as a
threat to other beekeepers. The other difficulty is that treatment with antibiotics (some of which are
used in human medicine) carries with it the risk that honey will become contaminated with significant
residues of antibiotic, which may interfere with the medical treatment of people who have eaten such
contaminated honey.

Within the UK AFB is a notifiable disease, and so must by law in Scotland be reported to the
local SGRPID officer when it is detected. Local Bees Officers are also obliged by law to seal up any
colony known to be infected with AFB, to kill the bees, usually by introducing petrol through the feed
hole, and to destroy all the bees and combs by fire at night when no robbers will be flying. The remains
must then be buried in a pit. The hive boxes themselves may be kept for re-use if desired, but they
must be disinfected by scorching with a blowlamp.

Note also that spores of AFB may be carried on apiary equipment such as hive tools, gloves
and smokers. Any metal items can of course be disinfected either by prolonged boiling, or by scorching,
but clothing is more difficult, and gloves and cover cloths in particular might be best burned after they
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have been in contact with AFB.
Because of the rigorous destruction policy, outbreaks of AFB in this country have until recently

been rare, but serious outbreaks were found in 2009 in Perthshire and near Inverness. Further outbreaks
in Scotland have been found in every year since then. It is therefore essential to be vigilant, and to
report any suspicious findings promptly to SGRPID who will then send an inspector to your apiary to
check your hives. There is no charge for this service, and the inspectors are always on the beekeeper’s
side.

6.3.2 European Foul Brood

Just as AFB is by no means confined to America, so European Foul Brood (EFB) is not confined to
Europe. It is unfortunately fairly common in the UK, but appears usually to be confined to particular
areas. It is commoner in southern England than it is in Scotland, but a serious outbreak was discovered
in 2009 in Perthshire and Angus, and further outbreaks have been cofirmed in every year since then.

It is again a brood disease caused by infection with another bacterium Melissococcus plutonius.
As for AFB the infection is introduced to the larvae by the workers with the brood food. Infected
larvae usually succumb within the last day or so before the cell is sealed, so that this is a disease of the
open brood, the dead larvae lying in twisted and uncomfortable looking postures in their cells. However
some larvae can survive until shortly after the cell has been sealed. It takes an experienced eye then to
find and open up the darker or sunken capping covering an often yellowish dead larva sometimes with
a sourish smell. Later the remains “melt down” and then dry out, but can be cleaned out by the bees.
As for AFB, colonies severely affected with EFB will normally die out, and the infective agent can be
spread from colony to colony by both drifting and robbing.

Because this bacterium does not form spores, it is rather easier to eliminate, and it is susceptible
to the antibiotic Terramycin.

Like AFB, EFB is a notifiable disease, and so must by law in Scotland be reported to the local
SGRPID office as described for AFB. However Bees Officers have some discretion about how they will
treat an outbreak of EFB. The default treatment is to destroy the colony as for AFB, but it is permitted
for Bees Officers at their discretion to treat a mild outbreak by the “shook swarm” technique. This
must not be attempted by the beekeeper acting alone when EFB has been diagnosed, but only with the
consent and assistance of a SGRPID Bees Officer who will explain and advise on how it is to be done
then.

Because the bacterium is not spore-forming, there is less danger of long-term infection being
carried in old combs or on apiary equipment, but sensible disinfection procedures should be carried out
nevertheless. A strong solution of washing soda (1 kg to 5 litres of water) is an effective disinfectant
for EFB.

6.3.3 Apiary hygiene and movement control to prevent the spread of Foul
Brood

In or near an area where Foul Brood infection has been confirmed, rigorous apiary hygiene is prudent,
involving the use of disposable gloves and washable veils.

Systematic disinfection of hive tools, smokers etc. with washing soda solution should become
routine in apiaries near where EFB has been found. The use of cover cloths which are hard to disinfect
should be discontinued in apiaries where either of the Foul Broods is a risk.

Movement of stocks of bees from an infected area to another location is then imprudent, and
in fact will be forbidden by law within 5 km of any apiary where Foul Brood of either kind has been
diagnosed until the eradication of the infection is confirmed by a SGRPID Bees Officer.

Using the technique of the “shook swarm” in April on stocks which have been exposed to
infection by EFB is being actively encouraged in England as a way of eradicating the disease from an
apiary. All the bees from the hive are shaken off their combs into a clean cardboard box where they are
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confined with a ventilated cloth cover such as an old net curtain for 24 hours. They are then hived in
a completely clean brood box fitted with new frames and clean foundation and generous feeding of the
colony with syrup begins and continues until combs are well drawn and a good reserve of food is stored.
The old combs with the old brood nest are burned, along with the cardboard box and cloth cover, the
brood being sacrificed. The queen excluder is initially put below the new brood box to stop the bees
from absconding with the queen. After a week or so the queen excluder is put in its usual place. The
initial confinement and starvation in a cardboard box are carried out to ensure that no possibly infected
food reserves carried by the bees are fed to larvae in the new brood nest.

This will give a colony a severe set-back in spring, but it should ensure a clean start, and
may well suppress the swarming urge for the season. Note however that it is illegal to treat any stock
actually infected with EFB in this way, without the consent, approval and assistance of a qualified Bee
Inspector, who will determine how such a stock is to be treated.

6.4 Fungus infections

Several diseases are caused by fungus infections, of which I shall only describe two, one affecting brood,
and the other the adult bees.

6.4.1 Chalk Brood

The fungus Ascosphaera apis (Maasen) develops inside the rear end of larvae being reared in cold and
damp combs where spores of this fungus are present. The mycelium of the fungus spreads throughout
the larva as it matures, and converts the whole larva before it pupates into a chalk-like mummy which
lies quite loose in the cell amongst the sealed brood of its unaffected sisters. The mummies are later
thrown out of the hive by worker bees doing cleaning duties.

Avoidance of weak colonies and damp conditions reduces the effect of this fungus, but almost
every colony in Scotland with our damp mild winters suffers to some extent from this problem. The
regular replacement of old brood combs and the disinfection of brood boxes by scorching will also reduce
the level of fungal spores in the hive.

A serious outbreak of Chalk Brood can seriously check a colony’s development however, and
clearing away and burning as many discarded mummies as possible is helpful, as they continue to shed
fungal spores into the air for many months.

6.4.2 Nosema disease

Nosema apis (Zander) is a unicellular parasite of the class Microsporidia, which in 2010 were re-classified
as fungi or fungus-related. It infects the mid-gut of the adult bee. If severe enough, the infection causes
dysentery in the bee and shortens its life. Those bees suffering from dysentery, which either through
weakness or through adverse weather are unable to fly to empty their bowels, will foul the combs, and
other bees in cleaning up the mess will pick up the spores of Nosema so spreading the infection.

In warm summer weather any infection with Nosema tends to die out as infected bees die,
usually away from the hive, and the number of infective spores in the hive falls. Weak colonies in a
damp cold spring if infected may suffer severely enough to perish.

In addition the stress of a severe Nosema infection may be enough to trigger into action some
of the latent virus infections within a colony, as mentioned in the first section of this chapter. The
combination of Nosema and APV or SPV can be deadly and wipe out a colony quite quickly.

If Nosema infection is suspected, then a sample of adult bees showing signs of weakness should
be sent off with an appropriate covering note for analysis to the Bee Diseases section of Science and
Advice for Scottish Agriculture (SASA) whose address is given at the end of this chapter. Some members
of Dunblane and Stirling Beekeepers have now received training form SASA in the detection of Nosema
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infection, so it may be possible to get samples of your bees examined for this condition locally using
our own Association’s high-power microscope.

Good hygiene measures by the beekeeper can greatly reduce the severity of any Nosema infec-
tion. The regular replacement of combs prevents the build-up of undue numbers of spores of Nosema.
The thorough cleaning of floors and exposed frame surfaces at spring inspections also helps.

Because Nosema spores are triggered into development by the acid environment of the bee’s
stomach, combs can also be effectively disinfected from Nosema by fumigation with 80% acetic acid,
which fools the spores into starting development before they are inside a bee. Up to five boxes of
unoccupied combs should be stacked over a solid floor with the entrance tightly blocked to provide an
air-tight seal. Above them should be placed an empty box with another board at hand to provide an
air-tight seal at the top of the stack. On top of the combs should be placed a saucer with a piece of
wadding on which should be poured 120 ml of 80% acetic acid per box. The stack should then be sealed
with the top board and all joints carefully sealed with wide parcel tape to prevent the fumes which are
heavier than air from escaping. The stack should be left for about a week. Before re-use the boxes must
be ventilated thoroughly for at least two days to allow the acid fumes to disperse.

This treatment is also effective in destroying all stages of wax moth, and in killing the spores
of chalk brood and of the organism causing Amoeba disease, though it is not known to have any effect
on either EFB or AFB.

This treatment has several disadvantages. Concentrated acetic acid is a highly corrosive chem-
ical, and must be handled with extreme care using protective clothing including thick rubber gauntlets
and eye goggles. Avoid breathing the fumes which can cause breathing problems. If any is spilled on
the skin, wash immediately with plenty of cold water, and seek medical advice. The acid also corrodes
the frame nails and the reinforcement wires in the comb foundation, although greasing of all exposed
metal parts before treatment alleviates this to some extent.

Since about 2006 there have been reports from several parts of the world of infections of colonies
of the Western honey-bee (Apis mellifera) — our bee — with a closely related organism Nosema ceranae
which usually infects the Eastern honey-bee A. cerana. This in combination with certain virus infections
appears to be particularly deadly and may be responsible for some of the large-scale losses of bees being
reported recently from America.

Recent work by SASA confirms that N. ceranae is also quite widespread in Scotland. Acetic
acid is effective in killing spores of this disease also.

6.5 Protozoal infections

The protozoa are single-celled organisms, some of which are quite large. All can be seen under a
microscope. One of them is responsible for infections of honey-bee colonies which are of fairly frequent
occurrence.

6.5.1 Amoeba disease

The protozoan Malpighamoeba mellificae (Prell) causes digestive problems to the adult bee. It infects
the Malpighian tubules in the bee’s lower digestive tract which act as the bee’s kidneys. The result is
again dysentery. It is not at all easy without microscopic examination to distinguish between Amoeba
disease and Nosema disease, so here the help of the diagnostic unit at SASA is essential if it is necessary
to be sure what the problem is.

Once more the principal problem with this disease is probably that it is a stress inducer which
may trigger viruses into activity.
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6.6 Arachnid infestations

The spiders, ticks and mites all have eight legs and form the family of the arachnids. They cause many
problems of troublesome infestations in agriculture, and two of them are important problems for the
beekeeper.

6.6.1 Acarine disease

In the 1920s in the UK the so-called “Isle of Wight disease” caused enormous losses to beekeepers in this
country, and a large proportion of the stocks of the old British black bee were wiped out. At the time
the trouble was eventually attributed to a mite Acarapis woodi (Rennie), which parasitises the thoracic
tracheae (breathing tubes) of the bee. For this reason these mites are sometimes called thoracic mites,
particularly in America.

Bees lightly infested with this mite can survive, but have a shortened life-span, and weakened
flying capability, and those severely infested die of the infestation.

The infestation can be diagnosed by dissecting out the main thoracic tracheae of infested bees
and examining them under a low-power microscope, when the mites can be clearly seen. A more modern
but lab-based method of detecting it is the use of the Polymerase Chain Reaction (PCR) to detect the
DNA of the acarine mite in a sample of bee tissue.

The modern acaricides developed in the 1980s for treating Varroa can also be used to treat
acarine if the need arises.

Although acarine continues to occur among honey-bee colonies in Britain, it is seldom now
reported as a serious problem. However within the early 2000s a few cases of sudden colony collapse
were attributed by SASA to high levels of acarine infestation.

A new view of “Isle of Wight” disease was proposed in the 1980s. It may well be that the acarine
mite entered Britain through the South of England at the start of the twentieth century, probably
because of the increased amount of travel and trade developing then. The bees then being kept in
this country were meeting a new parasite for the first time, and were extremely stressed by it, so that
latent viral infections were triggered into activity, and caused viral reactions of sufficient severity to
kill colonies. Certainly many of the symptoms attributed to “Isle of Wight” disease are very like those
observed in colonies suffering from severe outbreaks of APV or SPV.

6.6.2 Varroosis

The origin and spread of the condition

The parasitic mite Varroa jacobsoni (Oudemans 1904) is a natural parasite of the Eastern honey-bee
Apis cerana, discovered in 1904 on the Eastern honey-bee in Java by Edward Jacobson, and sent to
Holland for classification and description by the famous scientist Dr A. C. Oudemans. Attempts to keep
the Western honey-bee (our bee) Apis mellifera in Asia at the beginning of this century always failed
— perhaps because of Varroa. Some time in the 1950s attempts to keep our bees in Japan succeeded,
but the bees tended to die out, and the problem was attributed to infestation with V. jacobsoni. More
recent work however by Dr D. L. Anderson in Indonesia, as explained in The Scottish Beekeeper of 2001
January has established that the mites present on the western honey-bee belong to a larger but closely
related species, now to be called Varroa destructor (Anderson, Trueman 2000), which may perhaps
be related to a parasite of the eastern honey-bee. Throughout Europe and Africa the race of Varroa
destructor present is the Korean one, but in America it is the race from Japan and Thailand.

Although A. cerana can live with Varroa, because of a slightly shorter sealed brood time, and
an aggressive behaviour by the adult bees towards the mites, European races of A. mellifera which lack
these traits usually succumb to Varroa infestation, colonies dying out in the second or third year.

Somehow infested colonies of A. mellifera were transported across the Ural Mountains into
the East of the Soviet Union, and since then the infestation has spread steadily through the world’s
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population of western honey-bee colonies in all continents, largely through the uncontrolled importation
of colonies from infested areas.

In summer 1992 the first known cases in the UK were reported from Hampshire in the south
of England. In 1996 the infestation had spread throughout England and most of Wales and reached
as far as the Scottish border. Until 1997 only sporadic cases had been reported in Scotland, but in
the summer of 1998 major outbreaks were identified in the Dumfries area, around Peebles and in St
Andrews. In August 2002 it was first found in the Stirling area, and is now widespread in our area.
In the summer of 2003 it was also found in Islay and in some other small islands, and in the light of
this SEERAD (at that time the authorised Government Department) decided to declare the whole of
Scotland a Statutory Infested Area (SIA), so there is now no LEGAL restriction on where you may
move bees within Scotland. Nevertheless it is decidedly wrong to take bees you know or suspect may be
infested with Varroa to areas where it has not yet been found, particularly to the more remote island
groups such as the Outer Hebrides, Orkney or Shetland.

One universal experience in the spread of the infestation is that beekeepers are almost always
unaware of its arrival for some time after Varroa is present in an area. After one beekeeper’s stocks are
found to be infested, further investigation almost always reveals that the infestation has spread widely.
This was indeed what happened to us locally here around Stirling.

The effects of Varroa

Adult female Varroa mites can live on adult bees. They tend to adhere to the under-side of the abdomen,
between the segments, where they bite through the cuticle and suck the bee’s blood (haemolymph).
These female mites however always seek when possible to enter brood cells just before they are capped,
preferring drone brood when it is available, presumably because of its longer time as sealed brood.
Within the brood cell the mite is stimulated by the hormones it receives when it sucks the larva’s blood
to begin egg-laying. Like the bees themselves the mites reproduce parthenogenetically, unfertilised
eggs developing into males, and fertilised ones into females. The first egg laid is always an unfertilised
(male) one, and the remainder are females. The adult female mite continues to lay individual eggs at 30
hour intervals. Once they have matured sufficiently, the single male mates with all the young females.
Because of the mites’ developmental time, only one or occasionally two young females (together with
their mother) can emerge with the bee when a worker bee has finished development. From a drone cell
on average about four can emerge. The male mite always dies when the bee emerges. The mother mite
can enter a second and even a third brood cell before she dies. Bee brood which has been parasitised
develops into stunted and short-lived bees which are not much use to the colony, particularly if more
than one adult female mite has been breeding in that cell, which occurs when the mite population
builds up sufficiently. Because of the relatively slow build-up of the Varroa population in a bee colony,
it can take two or even three years before the bee colony collapses, but in the meantime the infestation
has been passed on to other colonies by adult mites adhering to bees entering other colonies, especially
drones which are not colony-loyal. Drones are powerful fliers and can easily fly 10 km (5 miles) or more.

A secondary effect of Varroa infestation, which some of the most recent research suggests may
even be one of the principal ones causing colony collapse, is, as for so many of the other diseases
described before this one, that the transmission of blood-borne infections between adult bees, and the
stress of the infestation by the mites can cause epidemics within a colony of various viral infections,
which are almost always present at low levels, but which do not usually cause a problem. Most of the
viruses mentioned at the start of this chapter have a role to play here. Many recent colony losses have
been reported in spring, perhaps caused by the shortened life-span of the wintering workers or by the
activation by Varroa of the Deformed Wing Virus within the colony.
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Dealing with Varroa

As this pest must now be considered endemic, we have to learn to live with it. This section contains
a brief guide to the essentials, but a much fuller guide (including all the principles in detail, as well
as a fuller list of available control substances) is contained in the DEFRA booklet “Managing Varroa”
which is available as a download from:–

http://www.nationalbeeunit.com/index.cfm?pageid=167

Integrated Pest Management

For the first time beekeepers are having to learn about Integrated Pest Management (IPM).
The principles of this are:–

• monitor colonies for levels of infestation;

• be aware of appropriate trigger levels for

– light infestation: no action needed;

– moderate infestation: light action needed;

– heavy infestation: severe risk, urgent need of treatment.

• treat only when necessary;

• choose a treatment appropriate to the season, the level of infestation and the strength of the
colony.

Monitoring Varroa infestation levels

Two simple methods are available:–

• use of an open mesh floor and monitoring Daily Natural Mite Drop;

• in the summer only , the search of sealed drone brood for level of infestation.

For more accurate assessment of infestation levels, two newer methods are also now recom-
mended — “Powdered sugar sampling” and “Alcohol washing”. These demand considerable confidence
in handling quite large samples of live bees and also some special equipment, so are not included in
these beginners’ notes. For those interested in more detail see

http://honeybeehealthcoalition.org/wp-content/uploads/2016/03/HBHC-Guide_Varroa_Interactive_18FEB2016.pdf

It is hoped to demonstrate these methods as part of the “Hands on beekeeping” programme
later in the year.

Daily Natural Mite Drop

It is now widely accepted that colonies do well if kept permanently on an open mesh floor
instead of a solid wooden one. These are usually constructed so that a yellow plastic board can be
inserted below the mesh. It is recommended that this is presented with a sticky upper surface. Simply
grease it with petroleum jelly or spray it with cooking oil spray. The tray is left in for no more than a
week, and then the adhering mites are counted and the total divided by the number of days the tray
was in place, to get the average daily natural mite drop. To help in accurate counting it is helpful to
rule off the board into squares about 25 mm square with indelible pen before using it. NOTE THAT
NO TREATMENT MUST BE GOING ON WHILE THE COUNT IS TAKING PLACE. The table
below gives a rough guide as to when action is needed:–
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Average Daily Natural Mite Drop

Jan to Mar Less than 2 2 to 7 More than 7
No action Plan control Consider immediate control

Apr to Jun Less than 1 1 to 7 More than 7
No action Light control Severe risk

Jul to Aug Less than 2 2 to 7 More than 7
No action Light control Severe risk

Sep to Dec Less than 6 6 to 8 More than 8
No action Light control Severe risk
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Inspecting sealed drone brood

By inserting an uncapping fork into sealed drone brood and removing the pupae, Varroa on
them can easily be seen and counted. This method can only be used in summer but then the following
rough guide table is useful. At least 50 pupae should be inspected.

Proportion of infested pupae
Up to June Less than 2% 2% to 4% More than 4%

No action Plan control Consider immediate control
Jun and Jul Less than 3% 3% to 7% More than 7%

No action Light control Severe risk
Aug Less than 5% 5% to 10% More than 10%

No action Light control Severe risk

Overview of treatment methods

There are three main approaches to treating varroosis. The first is an attempt to keep the infestation
down to a tolerable level for as long as possible by means of various biomechanical treatments. It has
the advantage that we do not need to introduce any poisonous chemicals into the hive, and that we
can carry these measures out at any time whether or not honey supers are on the hive. They need to
be carefully managed if they are not to disrupt the normal hive routine, put the bees under stress, and
almost certainly reduce honey yields. They could well form the basis of the proposed “Light controls”
above.

The second approach is the orthodox use of one or other of the acaricides licensed by the
Veterinary Medicines Directorate.

The third approach is the use of some of the alternative substances which, while not licensed
as treatments for the infestation, are of proven efficacy in reducing mite populations.

Some suggestions for manipulative treatments

One simple manipulative treatment which could be very effective is to use the brood nest from an
artificial swarm set up at the end of May to found a new colony for the late heather flow. This may
well become the standard practice for those wishing to work the heather, since autumn treatments after
return from the heather are likely to be too late to produce an adequate healthy population of wintering
workers. Try to prevent cross-infestation of such a stock however, since it relies on its broodless period
while awaiting a new queen (possibly supplemented by some chemical treatment then), to bring its
Varroa population down to a low level.

A less disruptive treatment, which will also be less effective, but which will reduce the Varroa
population while supers are on, and acaricides cannot be used, is the following fairly simple plan.

• Introduce into the brood chamber near the outside edges of the brood nest two shallow frames (of
the size used in the supers), fitted with ordinary foundation.

• Let the bees (as they will) draw “wild” comb below the bottom bar of the shallow frame. Most
of the cells in this position are likely to be drone cells.

• When the brood which is laid in this wild comb is mainly sealed, cut off these wild combs, put
them in the deep freeze for 24 hours, to kill both the Varroa and the brood, and then dump them.

• After the wild comb has been cut off, the shallow frames can be given back to the bees and the
operation repeated.

Many of the Varroa will have been attracted into the drone cells here. You will lose some (but not
much) worker brood as well, but will make significant inroads into the mite population. The queen’s
laying has not been interrupted, and the colony can be expected to flourish as usual.
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More elaborate variations on these themes are to be found in some of the literature, and this
is clearly an area where your own experimentation is likely to pay well. None of us in Scotland has yet
had enough experience to know how best to operate in our local conditions, but listen to those who are
now gaining painful experience.

The generous sprinkling of icing sugar over the bees on the brood frames at swarm control
inspections is also believed effective in helping to control Varroa. Perhaps this makes mites slip off the
bodies of bees more readily, and it certainly stimulates the impulse for mutual grooming of the bees by
one another, during which the bees frequently catch and kill Varroa mites. It is of course also cheap,
simple and harmless to both bees and humans.

Using licensed products to control Varroa

The number of products licensed by the Veterinary Medicines Directorate for the control of Varroa
infestation of honeybees continues to grow. Below is a complete list of such products which were
licensed by November 2016. They are grouped by the principal active ingredient in each product. For
a more up to date list at any time, look up on the internet:–

https://vmd.defra.gov.uk/ProductInformationDatabase/Search.aspx

and then in the “Species” box insert “Bees” and launch a search.

Active ingredient Product Name Form Application Length of time
Amitraz Apitraz Strips Suspend between store combs 6 weeks
Formic Acid MAQS Impregnated pads Above or between brood boxes 1 week
Oxalic acid Apibioxal Powder 1. In syrup to trickle on bees 1 application per year

2. By sublimation of powder 1 application per year
Oxuvar Concentrated solution By trickling or spraying 1 application per year

Synthetic Apistan Strips Suspend between brood combs 6 weeks then remove
(tau-fluvalinate)

pyrethroid Bayvarol Strips Suspend between brood combs 6 weeks then remove
(flumethrin)
Apiguard Gel On flat surface above brood combs 2 + 2 weeks

Thymol Apilife Var Green foam strips Away from brood and stores 4 x 1 strip per week
Thymovar Yellow sponge strips Away from brood and stores 3 + 3 weeks

Some of these products require special care in their handling. Full information on this is
provided by the manufacturer with the packaging, and it is important to read all of this carefully before
using any of them, and to take the appropriate precautions. Some of the more extreme hazards are
noted below.

Skin contact should always be avoided by the use of rubber gloves, and care taken in disposing
of them after use or when they go out of date to avoid contaminating the environment.

Particularly hazardous is the sublimation of oxalic acid crystals or powder. This should only
be undertaken when wearing a respirator which gives full protection against organic acids as the aerosol
produced can be fatal if it is breathed in.

The formic acid in Mite Away Quick Strips (MAQS) is extremely corrosive and must be handled
when wearing thick rubber gloves giving protection against chemicals, as well as ensuring adequate
respiratory protection, as the fumes given off are dangerous. There are other obvious things to avoid
such as brushing your face with gloves smeared with the MAQS liquid! Some beekeepers have also
found that MAQS can induce bees to supersede their queen which may be a good thing or a bad thing,
depending on when it happens.

Spraying of Oxuvar which is one recommended method of application should only be done when
adequate eye protection with goggles is in place.

Other things to note are that both the synthetic pyrethroid medicaments are now of limited
efficacy since most strains of Varroa have now become resistant to them.

Also all the thymol-based products can only be used effectively when the temperature is above
150 C and that they become dangerous to bees when the temperature is above 300 C. The latter
consideration is not often of concern in Scotland, but the former makes them useless in the winter
months here. Thymol must also not be used when honey for harvest is being collected as the result is
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honey which tastes absolutely foul (personal experience!) and is unfit for human consumption. Bees do
not like the flavour either, and may refuse to enter feeders if they stink of thymol. Do autumn feeding
before or after any thymol treatment, not during.

In choosing a product to use, one should always be guided by the principles of Integrated Pest
Management which were presented above. One is always to monitor levels of infestation and only to
treat if it is necessary. A second is to choose a treatment which is effective at the current season and in
the current situation. These must always be borne in mind.

Finally, having decided to use a particular substance to treat, it is vital to adhere exactly to
the instructions for handling and using the substance, since many of these substances can be dangerous
if improperly used.

Legal requirements for handling veterinary medicines
The law requires those handling any licensed veterinary medicines to keep written records of

purchases and other acquisitions, of uses and of disposals of them, with dates, and to store them safely
away from foodstuffs and away from access by those not authorised to use them, so do take care to
comply with the law. Note that they must not be used after the expiry date shown on the packaging,
so do not over-purchase. Sharing bulk purchases with fellow beekeepers can be helpful, but needs
coordination.

The use of alternative substances

Other substances which have been found to be reasonably effective in controlling Varroa are the three
organic acids, lactic acid, formic acid and oxalic acid. Thymol itself can also be independently purchased
as a simple product to use in controlling Varroa. I shall not go into the use of these as simple substances
here, as it is a rather specialised area, and some of them (particularly formic acid) are very dangerous
to handle, all requiring the systematic use of protective clothing and good precautions to avoid contact
with the skin, or inhalation of vapour.

Long-term prospects

There is much active research work going on just now on breeding a strain of the Western honey-bee
which shows the same degree of resistance to Varroa as the Eastern honey-bee. In my view that will be
the long-term solution. However, we have not reached that point yet, and experience elsewhere suggests
that those who do not treat their bees against Varroa when it arrives, after two to three years will have
no bees.

There is also active research into finding possible diseases which will knock out the Varroa mite
itself.

One factor which may have more influence on the outcome of this problem than the scientists
acknowledge is the continued existence in our countryside of feral colonies of honey-bees. These will of
course initially be largely destroyed by Varroa, as the rabbits were by myxomatosis. However the sites
where they lived will still contain combs full of honey, and will be very attractive to escaping swarms.
These stocks of course will repeatedly become infested, and will be a continuing source of reinfestation
for our bees. However they will also be untreated and, as happened with the rabbits, among them
natural selection for resistance to Varroa will continue to operate except in so far as they cross-breed
with our bees which are being treated. It took the rabbits about twenty years to solve the myxomatosis
problem for themselves completely without assistance. Will the honey-bees do the same, and if so how
quickly?

6.6.3 Tropilaelaps clareae

This mite, which is a parasite of the two giant honey-bee species Apis dorsata and Apis laboriosa has
now been found also in some parts of Asia as a serious parasite of the western honey-bee. Its life-cycle
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is very similar to that of Varroa but it has so far not been detected anywhere in Europe. However
SGRPID have also made it a notifiable disease. Let us hope we never need to worry about it.

6.7 Insect infestations

6.7.1 Braula

The so-called Bee Louse Braula coeca is actually a wingless fly. It used to occur very commonly in bee-
hives, and the queen and her retinue were most frequently parasitised. The adult fly, which is about the
same size as Varroa but longer from front to back than from side to side, and with only six legs rather
than eight, typically perches on the back of the thorax of a bee on the comb, from where it occasionally
runs down to steal a drop of food as bees exchange food between one another. The adults appear to do
no significant damage in a bee colony, and most beekeepers ignore them. If however you are wishing to
have comb honey for show or for sale, you may wish to try to reduce the Braula population, since their
larvae live on the wax of the honey cappings in the combs, and make unsightly tunnels there.

The chemicals which kill Varroa are also effective against Braula so Braula is now becoming a
rarity.

6.7.2 Wax moths

Two species of moths, the Lesser Wax Moth Achroia grisella and the Greater Wax Moth Galleria
melonella have evolved to live in their larval phase by feeding on beeswax and the debris of pupal skins
etc in the brood combs of honey-bees. The Greater Wax Moth does not usually cause much problem in
Scotland because the climate is too severe for it, although it can be a serious menace further south, as
the damage it does is much worse than that caused by the Lesser Wax Moth. In particular the pupae
of the Greater Wax Moth usually are set into hollows which the larvae dig out in the woodwork of the
hive, causing quite severe damage to the wood in the process.

The Lesser Wax Moth looks very like the common clothes moth, and has very similar habits,
except that its larvae feed on wax combs not woollen fabric. Any strong stock will hardly allow any
wax moths to survive within a hive, unless there are crevices where the moths and their larvae can
hide and the bees cannot reach them. The larvae of both kinds of moths however can quickly wreck
any stored brood combs when they are kept away from bees, turning them into a crumbly brown frass
interwoven with silk tunnels where the larvae have burrowed. The times of greatest danger are in spring
and autumn, since in the cold winter months the weather is too cold to allow the eggs to hatch out. In
summer most combs are in use and not stored, but any that are stored are certainly in danger.

Combs of honey supers which have never had brood reared in them are comparatively safe,
since the moth larvae require larval debris as well as wax in order to grow satisfactorily.

The best remedy is to keep a watchful eye out, and to burn any combs that become infested.
Moths and larvae in combs can be effectively killed by a twenty-four hour spell in a deep freeze, or
by the fumigation with acetic acid used against Nosema, but the danger is reinfestation from outside,
so a box of combs treated in either of these ways should, before storage, be wrapped in an individual
plastic bag, carefully sealed with parcel tape. If a box has been infested by this pest, it is a good idea
to scorch the box with a blowlamp to kill any remaining eggs or pupae. Combs in it are usually beyond
redemption and have to be burned.

Note that wax-moth is a very common problem to meet if you buy second-hand equipment that
has lain neglected for some time, and it is wise to ensure that you don’t in this way introduce this pest
into your apiary. Also do not keep Varroa monitoring trays for long periods under open-mesh floors, as
the space above them is wax-moth heaven, since wax-moth larvae there are showered with a continual
rain of nourishing wax debris, and the bees cannot get at them.
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6.7.3 Ants, wasps and hornets

Ants can become a serious problem to a bee colony if they discover a way into a hive by which they
can rob the honey store. In extreme cases it may be necessary to set the hive on a stand with its legs
resting in tins of oil to keep ants out.

In the autumn when bees have acquired a large honey store, worker wasps can be very aggressive
in trying to gain admission to the hive past the guard bees in order to rob honey. If there are very
many, it may be worth looking for the wasp’s nest and destroying it. I have also seen a queen wasp
in spring sneak into a hive past the guard bees, and emerge a minute or so later with a bee larva in
her jaws to take to feed to her own young. Avoiding spills of honey or sugar syrup, and reducing the
size of hive entrances, especially those with weaker stocks, are wise precautions against both wasps and
robber bees in August and September.

Hornets have a life-cycle almost identical to that of the common wasp, with an annual nest
founded by a mated queen which has successfully hibernated, and which dies out in the autumn after
the production of queens and males to found next year’s nests.

The European hornet Vespa crabro looks like a very large wasp. It is a predator of large insects,
including bees, but does not deliberately target honeybee colonies, and has never been regarded as a
serious pest by beekeepers. It does occur in Scotland, but only rarely, and is commoner in the south of
England.

However in 2009 the Asian hornet Vespa velutina was unintentionally imported into France
with some imported goods, probably from south-east Asia which is its native home.

It is largely black in colour but with yellow tips to its legs and one orange band near the rear
of its abdomen. It is about 30 mm (a little over an inch) in length.

Since 2009 it has become widely established in France and has spread to other European
countries including Spain, Portugal and Italy. In August 2016 it was for the first time recorded in the
UK, two nests being discovered, one in Gloucestershire and the other in Somerset. Both nests were
destroyed, but probably too late to prevent the new season’s queens from leaving the parent nest to
prepare to hibernate independently. There may also have been other undiscovered nests which went on
to complete their annual life-cycle successfully.

It deliberately seeks out honeybee colonies, and gangs of hornets can then be seen hovering in
front of the hive entrance in wait for returning forager bees, which they catch, decapitate, and take
back to the hornet nest to feed to the hornet larvae. They can, if they make a concerted attack, quite
quickly destroy a honeybee colony, since in the last stages they invade the hive, and kill all the bees
and brood, and also consume the honey.

They build very large nests, typically high up in a tall tree, and are very aggressive to passing
humans who get too near. People on horse-back are particularly vulnerable as both the horse and the
rider get stung.

Perhaps it may be eradicated from England, or perhaps the Scottish winters may prove too
cold for it, but if it does become established here, we shall need to cope with it.

6.7.4 The Small Hive Beetle

The Small Hive Beetle Aethina tumida, is a pest of honey-bee colonies native to sub-Saharan Africa.
The damage it does is very similar to the damage caused by wax-moths, the larvae destroying combs.
It is much more serious however, and an infestation with SHB can often kill a stock of bees.

In its native region it has never caused much concern, but in 1996 it was found in Florida where
it is now regarded as a serious problem, particularly of stored comb. So far it has not been found in
this country, but the fact that pupae can be imported with fruit and vegetables have caused SGRPID
to be worried in case it appears, and it too has been made a notifiable disease of honey-bees.

Most recently a serious outbreak of Small Hive Beetle infestation was found in southern Calabria
in the “toe” of Italy in 2014. Despite a determined effort to eradicate it, further infestations were found
in Taurionova in Calabria in 2015.
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Many commercial beekeepers in the UK have made a regular practice of importing bees from
Italy, particularly after hard winters with heavy winter losses, so this route poses a real threat of the
import of SHB into Scotland. There is a leaflet published by the Department of Food and Rural Affairs
(DEFRA) giving full information about it, and all beekeepers are advised to study this so they know
what to look for. A serious infestation really cannot be missed as the combs in the hive become a
wriggling mass of thousands of beetle larvae.

Some protective measures (such as beetle traps) are being developed. Strong colonies can resist
infestation, but of course it must be reported if found.

6.8 Amphibians, birds and mammals

Toads and frogs are said sometimes to lie in ambush in front of beehives and to capture worker bees
as they fly out to forage. I can hardly believe that a hive placed in a reasonably dry site will suffer
seriously from this particular threat.

Small birds such as tits and flycatchers do however sometimes find it worth their while to
ambush bees in this way as they fly in and out, and if they can be discouraged it would make sense.

The most serious bird problem however is undoubtedly that posed by the Great Green Wood-
pecker, which can in short order drill a hole through the side of a brood box, and then have a very
profitable time feasting on the bees and larvae within. Not only does this damage the colony, but also it
does very significant damage to the beehive itself. In areas where this bird is common, it is sometimes
necessary to protect hives from it by some sort of cage made of wire netting. As yet it has not been
found north of the border.

Both mice and shrews can be a pest to colonies of bees. Field mice in winter will readily take
up occupation in a hive, nest there, foul the combs so that bees will not use them again, and eat the
bees’ stores, the bees themselves, and a large part of the brood nest. They must be kept out at all costs,
and mouse guards are the solution. In summer the bees can protect themselves against mice. Shrews
do not usually permanently occupy a hive, but they will sneak in and out if they can to have a feast of
bees. This can destroy a hive in winter if it goes unchecked.

6.9 Human pests

The most obvious way in which people damage bee colonies is by deliberate vandalism. Teenage boys
(and younger) particularly delight in kicking over or throwing stones at beehives in winter, with damage
which can be very serious to the bees at that time of year. Such activity does not usually take place in
summer! Having hives in a place where access is not easy and/or they are under a vigilant eye are the
best remedies, but are not always easy to ensure.

Neighbours of a beekeeper who are, reasonably or unreasonably, afraid of bees are nowadays
making it ever more difficult to keep bees in our increasingly urban environment. There is no doubt that
trying to make allies rather than enemies is the best approach. Timely gifts of honey, and meticulous
attention to swarm control so that bees are not a nuisance are the two best actions here.

The theft of beehives (with the bees) is also becoming more common nowadays. Not having
apiaries which are easily accessible by road reduces the risk, as does having beehives in full view by
their owners. It is not advisable to publicise apiary locations too widely for this reason.

The main threat to bees from people however is undoubtedly the risk of having bees poisoned
by the spraying of agricultural or garden chemicals. Very often these chemicals are insecticides aimed
at controlling insect pests. If they are applied at a time and place where our bees are foraging however,
they will kill the bees very effectively. Most beekeeping associations have some form of compensation
scheme to help in such cases, and the beekeeper may have a case at law if his stocks have been damaged
by reckless and negligent application of sprays.
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In order to establish a claim for such damage however it is necessary to be able to prove that
the bees have been poisoned by the spray that was applied. Usually there is no shortage of dead bees
around the hive for the beekeeper to collect if this has happened. In this case a large sample should
be collected and sent off for analysis to the Science and Advice for Scottish Agriculture (SASA) whose
contact details are given below. Several hundred bees should be sent in this case, since quite elaborate
chemical analysis will be needed to try to determine exactly what chemical is involved.

The covering letter should contain as much information as the beekeeper can obtain about the
time and place of the spray, who was applying it, and if possible exactly what chemical was being
sprayed.
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6.10 Useful contact addresses for help in dealing with bee dis-
eases

6.10.1 Science and Advice for Scottish Agriculture (SASA)

This government agency provides a free diagnostic and advisory service for all bee diseases, supported
at present by European Union money, so use it wisely and well. Always send specimens in paper or
cardboard packing, not plastic, which causes them to rot. Remember to enclose a covering letter giving
your own contact details, and saying what you believe the problem is. It is also helpful if you indicate
where the bees are kept from which the specimen came.

Bee Diseases Section, Science and Advice for Scottish Agriculture
1 Roddinglaw Road, Edinburgh

EH12 9JF
Telephone:– 0131–244–8890
email: info@sasa.gsi.gov.uk

6.10.2 SGRPID contacts

If you suspect or have the misfortune to find one of the four notifiable diseases listed at the beginning
of this chapter then you have a legal obligation to report the matter to the Scottish Government Rural
Payments and Inspections Directorate (SGRPID). The local Stirling SGRPID Bees Officer in 2017 can
be contacted at

Local Bees Officer, SGRPID Local Office
Strathearn House, Broxden Business Park, Lamberkine Drive

Perth PH1 1RX
Tel:– 01738–602000

email:– SGRPID.Perth@gov.scot

and for other areas of Scotland the appropriate contact can be found by looking on the Internet at
https://www.ruralpayments.org/publicsite/futures/topics/contact-us/

Alternatively you may approach the Lead Bee Inspector’s office in Edinburgh directly by email to:–
steve.sunderland@gov.scot

The inspectors are invariably helpful and will always give expert advice free. Do not be afraid
to contact them. They would much prefer to deal with several false alarms rather than miss one real
problem.

6.10.3 The Scottish Beekeepers’ Association’s Science and Bee Health Of-
ficer

The Scottish Beekeepers’ Association keeps a vigilant watch for the occurrence of any of the serious
diseases throughout Scotland, and their Science & Bee Health Officer should always be advised of the
occurrence of any serious problem. This Officer is also always willing to give help and advice free
of charge if it does not demand too much time. The contact details are published monthly in the
SBA’s magazine “The Scottish Beekeeper”. In January 2017 this Officer is Gavin Ramsay, 14 Redcliffs,
Kingoodie, Dundee DD2 5DL, Tel: 07751–142155, email:– gavinramsay@btinternet.com .

Much more information is available on the web-site of the Scottish Beekeepers’ Association
http://www.scottishbeekeepers.org.uk/


