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American foulbrood (AFB) is an insidious, worldwide bacte- 
rial disease that infects honey bee larvae, which then die in 
the pupal stage. The chief problem with this disease is that 
the bacterium may remain alive in the spore or resting stage 
for 50 years or more. 

AFB almost invariably results in the death of the colony, 
which in some ways is a strange way for a parasite to treat 
its host. Most parasites infect or infest but do not kill, 
because the death of the host denies them a place to live. 
Because of the long-lived spore, however, the bacterium 
has greater long-range success by arising from the dead, 
so to speak, to strike again. The long-lived spore, which is 
largely resistant to changes in the weather, poses a chal- 
lenge to the beekeeper. 

Know Healthy Brood 
Brood is the composite name given to the three development 
stages--eggs, larvae, and pupae-in the brood nest of a honey 
bee colony. Complete development of a worker bee in the bee- 
controlled environment of a hive takes 21 days. Drones develop 
in 24 days and queens in 16. In a normal colony, brood of the 
same age is found next to brood of a like age, as the queen lays 
eggs in ever-expanding concentric circles. 

Healthy eggs and larvae have a pure, glistening white ap- 
pearance. Of the three development stages, only the larvae 
feed, and it is during feeding that they may take in the AFB 
spores and become infected. 

Sources of Infection 
The most common source of an American foulbrood infection is 
healthy bees robbing honey from a mankept or feral colony that 
has died from the disease. Though most bees forage no farther 
than two miles from the hive, some bees may forage over an area 
five to six miles or more in diameter, so tracking down a source 
of infection isdifficult. It is helpful to keep in touch with neighbor- 
ing beekeepers to make certain they are watching their colonies 
for disease. 

1. A healthy brood pattern. Pupae lie next to 2. Healthy larvae are a glistening white. 3. A spotty brood pattern indicating a 
pupae and larvae are all around the outside, Those of a similar age are found close to weakness or disease. The queen has not laid 
because the queen lays eggs in expanding each other. eggs in a compact manner. 
concentric circles. Note the good color and 
convex shape of the cappings over the pupae. 

4--3. urooa aeaa rrom Amerlcan rou~~rood. The cell capprngs are aarK and sunken; some a. A larvae aeaa rrom Amerlcan roulaDrooa. 
are perforated. The brown, ropy consistency of the dead 

larvae is typical of those that die from this 
disease. 
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On July 3, 1984, mites that infest the tracheae, or breathing tubes, 
of honey bees were found in southernmost Texas. Tracheal mites 
(Acarapis wood;) had been collected in Mexico in 1980, so their 
coming into the United States should not have been a great 
surprise. These mites are widespread in the world. But their 
importance as pests of honey bees had been in question until 
their arrival here. 

We estimate that from 1985 through 1991 at least half of the 
honey bee colonies in the United States have died as a result of 
tracheal mite infestations. Losses have been heaviest in the 
northern states and lighter in the South and California. There are 
several reasons why bees can better tolerate mites in warmer 
climates. One is that in the South bees live for a shorter period of 
time; those that are infested die earlier and cannot continue to 
produce mites to infest the rest of the population. Colony growth 
and the production of young bees in the spring are also greater 
in thesouth; consequently, the infested population isdiluted. Our 
experience in the North is that most of the colonies that d ~ e  from 
tracheal mite infestations do so in February, March, and April at 
a time when only a few replacement bees are being raised. 

Northern, commercial, migratory beekeepers with operations 
in the South and California have been able to replace weak and 
lost colonies rapidly and keep their total colony numbers consis- 
tent. Some beekeepers in the North have been able to replace 
lost colonies by buying package bees and queens from the 
South. A small number of northern beekeepers have purchased 
replacement colonies, mostly from the South. 

There is no question that the total number of colonies of honey 
bees in the United States ismuch less than afew yearsago. Many 
existing coloniesare in aweakened condition. Although there are 

Fig. 1. Swarms of honey bees probably have some resistance to 
tracheal mites. For this reason, it may be worth capturing them in the 
early spring-May or early June in the Northeast. Bait hives, shown 
here, are one way to capture swarms. (See information bulletin 187, 
Bait Hives for Honey Bees, in the list of publications at the end of this 
fact sheet.) 

no data, beekeepers and growers generally agree that colonies 
that have been rented for pollination during the past two years 
have, on average, contained fewer bees than in previous years. 

At the same time, a large percentage of the feral colonies, 
those that live in hollow trees and buildings, have also been 
devastated by these mites. Feral colonies contribute bees for 
pollination under both commercial and noncommercial circum- 
stances. 

Hobby beekeepers throughout the country have also suffered 
severe losses, probably because of tracheal mites. Colonies 
owned by hobby beekeepers have played an important role in 
pollination. In many instances there have been some colonies ~7 

this category near orchards; growers should be advised that 
these bees may no longer exist and they will be increasingly 
dependent on rented colonies. 

History and Distribution 
Between about 1900 and 1920, 90 percent of the colonies of 
honey bees in Great Britain died from some unknown cause. 
After tracheal mites were discovered in 191 9 and named in 1921, 
it was immediately assumed that they were the cause of the 
trouble. As a result and after a survey for tracheal mites in North 
America proved negative, the United States and Canada adopted 
legislation in 1923 that prohibited the importation of honey bees 
from abroad except by the U.S. Department of Agriculture. This 
legislation has given the North American beekeeping industry 
good protection until recently. 

Proof that tracheal mites were the cause of the great losses of 
honey bees in the early part of the century in Great Britain has 
always been lacking. This, as might be expected, has led to 
much debate. Some beekeepers and researchers have sug- 
gested that the mites were not the culprits. During the 1920s and 
1930s, tracheal mites were found in many countries in Europe, 
but they never caused the great problems they were apparently 
responsible for in Great Britain. Many in the United States 
believed therefore that they would be no problem here, which 
proved to be a serious error. 

Fig. 2. Colon~es of bees on some klnd of a hive stand will have dry 
bottomboards and are less stressed than colonies resting on damp 
ground. 
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Fig. 3. Life cycle of Acarapis woodi 



Life Cycle and Biology of Mites 
Most tracheal mites are found in the largest, paired tracheae in 
the first segment of the bee's thorax. Sometimes mites are found 
on only one side of the body, because the tracheae from one side 
do not connect with those on the other side. Under normal 
circumstances, the whole life cycle takes place in the tracheae 
(see fig. 3). A mated female mite lays five to seven eggs over a 
period of several days. These hatch, and the young puncture the 
tracheal wall and feed on the bee's blood. The sex ratio is not 
equal; usually there are more females than males. The mites mate 
in the tracheae and the young females then migrate out of the 
breathing tube, attach themselves to one of the bee's body hairs, 
and transfer to a young, passing bee. Apparently, only very 
young bees can become infested. 

Tracheal mites have been found laying eggs outside of the 
tracheae, indicating that they are closely related to externally 
living species of mites. Externally living species of mites, how- 
ever, cause no apparent losses. The two external species have 
been found throughout the United States wherever and when- 
ever they have been searched for. Their populations are never 
very high. Grooming by honey bees may keep their numbers low. 

Research has been done on how tracheal mites kill bees. 
Heavily infested, foraging bees are just asactive as their uninfested 
sisters up until the day they die; however, they do dieat an earlier 
age. A virus or bacteria may be spread by the mites that feed on 
the bee's blood. One research report from Europe in 1956 found 
that the blood of tracheal mite-infested bees contained more 
bacteria than that of uninfested bees. We presume externally 
feeding mites could transmit the same microorganisms though 
we have no data in this regard. 

Spread in the United States 
The spread of tracheal mites across the United States has been 
rapid. Efforts by governmental agencies to limit the spread were 
too little and too late. But it is doubtful from a practical point of 
view if anything could have been done to stop their spread. 

In the United States today more than 1,000,000 colonies of 
honey bees are rented to growers of fruits, vegetables, seeds, 
and nuts each year for pollination. Each year the number of 
colonies needed by growers has increased as U.S. agriculture 
has become more concentrated and fields and farms have 
grown larger. In 1991, for example, more than 30,000 colonies of 
honey bees were moved into Maine, mostly from Florida, for fruit 
pollination, mostly blueberries; in 1981 the number so moved 
was just under 10,000. These colonies were subsequently taken 
to Massachusetts for cranberry pollination or to northern Maine, 
New York, or North Dakota for honey production. Colonies of 
bees from fourteen states are carried into California each year for 
the pollination of almonds; they may subsequently be moved to 
other states for pollination or honey production before being 
taken back to their home base. 

There are no official records concerning the number of queen 
honey bees and packages of bees that are grown in the southern 
states and California and sold to northern beekeepers each year. 
In the country as a whole, we can reasonably estimate that as 
many as 1,000,000 queens and 250,000 packages may have 
been moved in this manner each year in the mid-1980s. The 
number is smaller today. The finding of tracheal mites and other 
problems have slowed this movement of queens and package 
bees as beekeepers in the North have become cautious about 
buying southern bees. In the springs of 1990 and 1991, however, 
the demand for these bees almost exceeded the supply. 

We do not know if the mites that infested bees in Mexico came 
from bees imported from Europe or South America or from 
swarms migrating naturally from a more southern country. Migra- 
tory beekeeping is also practiced in Mexico. It is assumed that 
mites were spread in Mexico both by beekeepers and through 
natural swarming. Southern Texas probably became infested as 
a result of a feral swarm flying across the Mexican-U.S. border. 
There may be small areas in the United States where tracheal 

mites are not yet found.'from a practical point of view, however, 
it is logical to assume that they are everywhere and that all 
beekeepers should take steps to protect against damage by 
them. 

Diagnosis 
We have no good or easy way of determining if tracheal mites are 
present other than to dissect the bees and examine their tra- 
cheae. A large number of bees must be examined to obtain an 
accurate percentage of honey bees infested. Most investigators 
examine a minimum of thirty bees from one colony. This is a slow, 
laborious task. Although it is true that tracheal mite-infested bees 
may be seen crawling in front of colonies and that their wings may 
be disjointed, these actions are symptomatic of all sick bees 
dying from many causes, such as a virus infection, nosema, and 
old age. 

It is perhaps useful to compare the diagnosis of American 
foulbrood and that of tracheal mites. On a good day, an apiary 
inspector can expect to examine a hundred or more colonies of 
bees and perhaps scan 2,000,000 brood cells for American 
foulbrood. Having done so, he or she can say with reasonable 
certainty whether the disease is present. In the case of tracheal 
mites, the same inspector might take a sample of bees in alcohol 
from the same number of, or probably even more, colonies; 
however, these must be sent to a laboratory for diagnosis. In the 
laboratory the most skillful person might be able to prepare and 
dissect only 2,000 to 3,000 adult worker bees in a day. Since a 
colony of honey bees may contain 10,000 to 50,000 bees. the 
percentage of bees that can be examined is obviously low. 

Methods of Control 
Menthol is the only chemical approved and registered to control 
tracheal mites. It is effective if used properly. We now have 
several years of experience, in many parts of the country, using 
this chemical. Menthol is available both as a natural and a 
synthetic product; these forms appear to be equally effective. 
Menthol has a low toxicity to mammals and is safe to use. One 
should avoid excessive inhalation of the fumes, however, and 
gloves should be worn to protect against possible skin irritation. 

Menthol is effectiveonly when the temperature is warm or when 
there are a sufficient number of bees in the hive to raise the 
temperature so that the menthol will evaporate. The use of 
menthol in the fall (in late September, October, and November in 
the northern states) is not effective; the outside temperature is too 
cool to make the menthol evaporate. Bees rear the least amount 
of brood in the fall, and although bees may be present in large 
numbers at this time, the temperature within the hive is too low to 
cause menthol evaporation. 

In the North, menthol is most effective in controlling tracheal 
mites when placed in colonies in the spring; label directions 
concerning its use should be followed carefully. 

We expect that the Environmental Protection Agency will soon 
approve a second chemical for the control of tracheal mites. This 
chemical will kill both tracheal mites and varroa mites, which are 
also a serious problem in many beekeeping areas. 

Disease-Resistant Honey Bees 
Many researchers and beekeepers across the United States are 
working to find bees that are resistant to or tolerant of tracheal 
mites. We believe such bees exist because many beekeepers in 
other temperate parts of the world do not report serious problems 
with tracheal mites. Two pathways are being explored: importing 
queens from European stock that is thought to be resistant, and 
searching among our own bees for resistant stock. In many parts 
of the country the USDA, state colleges, and private beekeepers 
are making such searches. Through this collective effort we are 
already having a small degree of success, and we can reason- 
ably expect to have resistant or tolerant bees available for sale to 
beekeepers through commercial channels within a few years. 
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The bee louse is not a serious 
pest of honey bees. 

of Pennsylvania and Maryland. Figure , 

Contemporary beekeeping is a challenging enterprise. In 
addition to traditional bee diseases such as American and 
European foulbrood, chalkbrood, and nosema, today's bee- 
keeper must contend with two parasitic mites: Acarapis woodi, 
the tracheal mite, and Varroajacobsoni, the Varroa mite. Both 
mites have had devastating effects on managed and feral bee 
populations. You can still enjoy and profit from beekeeping, 
but you must incorporate an effective mite control program 
into your management scheme and you must always imple- 
ment it on time. 

Symptoms 

Figure 2 

This fact sheet focuses on Varroa in the Northeast. It will comprise the key features of 

enable you to identify both the Varroa mite and the symptoms parasitic mite syndrome. Bees 

of infestation and it offers specific recommendations for safely with deformed wings are al- 

and effectively managing the mite in your colonies. Remem- most always associated with 

ber! Varroa is unforgiving and it will kill your colonies if left Varroa. Crawling bees at the 

unmanaged. entrance may indicate either 
Varroa or tracheal mites. If you 

Origins and Distribution 
Before the 195Os, Varroa was known only in Asia, where it is 
a parasite of the eastern honey bee, Apis cerana. Varroa has 
long coexisted with the eastern honey bee and causes it little 
or no damage. Varroa transferred to the western honey bee, 
Apis melliJera, during the 1950s. The western honey bee is the 
principal pollinator in many crop production systems and the 
major producer of honey worldwide, including the United 
States. Varroa was discovered in this country in 1987 in 
Wisconsin. Because both the honey bee and the U.S. beekeep- 
ing industry are highly mobile, Varroa quickly became en- 
demic throughout the country and can now be found in every 
state in the continental United States. Unlike its seemingly 
benign relationship with the eastern honey bee, Varroa is 
exceptionally virulent on its new host. 

p Identification 
Viewed from the top, the adult female Varroa mite is elliptical 
in shape, measuring 1.6 mm side to side and 1.1 mm front to 
rear (fig. 1). The adult has four pairs of legs. Typically, mites 
are light brown, dark brown, or reddish brown in color, 
although the immature stages are pale. Varroa superficially 

The three most obvious symp- 
toms of Varroa are bees with 
deformed wings walking on 
combs (fig. 2), bees crawling 
at the colony entrance, and the 
presence of atypical brood dis- 
eases (fig. 3). These symptoms 

observe this symptom, you Figure 
should sample your bees for 
both mites. If you observe brood symptoms, you must also 
determine whether they are associated solely with Varroa or 
are a result of American foulbrood. Unfortunately, these 
symptoms are most apparent when mite levels have become 
dangerously high. If you observe any of these symptoms, 
immediately sample your colonies for mites. 

Life History 
Varroa is an external, obligate parasite of certain species of 
honey bees, which means that it requires a honey bee host to 
survive. It cannot survive on yellowjackets, wasps, or bumble- 
bees. Varroa may be found on adult bees throughout the year, 
but it reproduces only on the immature stage of the bee. A 
mated female mite enters a brood cell containing a worker or 
drone larva shortly before it is capped and secures itself in the 
bottom of the cell. After the cell is capped, the mite opens a 
small hole in the cuticle of the developing bee and begins to 
feed. Approximately 60 hours after capping, the mite lays an 
egg that develops into a male. Then, at approximately30-hour 
intervals, it lays additional eggs that develop into females. A 
brood cell may be infested by more than one mite. 



Mites go through five developmental stages: egg, larva, 6- 
legged protonymph, 8-legged deutonymph, and 8-legged adult. 
The male develops in S1/2 to 6 days; the female, in 7'/z to 8 days. 
Shortly after a female matures, i t  mates with the male in the 
cell. Female mites emerge from the brood cell when the adult 
worker or drone emerges. Mites may leave the cell on their 
own or on the host bee. Outside the brood cell, mites are 
generally found on adult bees, most commonly in the brood 
nest. An individual female mite undergoes from one to seven 
reproductive cycles. Males do not survive outside the brood 
cell. 

Mites are found 2 to 30 times as often on drone brood as on 
worker brood when the former is available. This is not unex- 
pected. Drone brood is capped for about 15 days and worker 
brood for about 12.5 days. A mite can produce more offspring 
if it has entered a cell containing a drone larva because the 
longer capped stage of the developing male allows time for 
more daughter mites to mature. Mites reproducing on worker 
brood produce between 1.0 and 1.7 female offspring, whereas 
mites reproducing on drone brood produce about 2.4 females. 

End Stage Mite Infestation 
The development of atypical brood diseases generally indi- 
cates the end phase of a mite infestation. The brood pattern 
usually deteriorates when mite infestation is moderate to 
high. The deterioration in the brood is believed to be a result 
of infection by several pathogens, presumably viruses and 
bacteria, although other factors, such as inadequate brood 
care, may be involved. The exact role Varroa plays in this 
process is not clear. Although the symptoms superficially 
resemble sacbrood, American foulbrood, and European foul- 
brood, the causative organismsof those diseases have not been 
identified from infected larvae or pupae with this condition, 
and treatment with antibiotics such as oxytetracycline-HC1 
does not completely resolve the condition. As little as two 
weeks can elapse from the time a colony first exhibits symp- 
toms of brood deterioration until its total collapse. If you catch 
the infestation early, however, you can save your colony. 

Transmission and Reinfestation 
Varroa infests new colonies in several ways. Beekeepers com- 
monly move brood among colonies so as to strengthen or 
equalize them. This practice can be a major source of trans- 
mission of both mites and disease. Robbing is also a significant 
source of transmission. Colonies weakened by mites or dis- 
ease are unable to defend themselves and are usually robbed 
by stronger colonies. In the process, the robber bees take 
home more than just a free load of honey. Swarms from 
infested colonies establish new nests with mites already present 
and are not likely to survive more than a year or two. This 
makes feral colonies prime sources of reinfestation for man- 
aged colonies. Captured swarms are also likely to be infested 
with mites. Drifting bees, which are more common in apiaries 
where colonies are kept close together, can also spread mites 
among colonies. 

Detection 
Sample your colonies regularly. If you detect Varroa, begin a 
treatment program at the first avai!able treatment window- 
spring or late summer to early fall. Varroa can be detected 
using the ether roll and cappings scratcher methods. For the 
ether roll you will need a quart glass jar, a pair of latex gloves, 
a can of automotive starting fluid, and either a bee brush, a 
plastic scoop, or a vacuum col- 
lection device (fig. 4). Collect 
approximately 300 bees from 
a comb and place them in the 
quart glass jar. Spray a 1- to 2- 
second burst of the starting 
fluid into the jar. Shake the jar - 
vigorously for 10 seconds, then .- . .--- "Y 9 

gently roll it two to three times 

along its long axis. Mites, if 
present, will adhere to the sides 
of the jar (fig. 5) .  Because mite 
levels are about twice as high 

I on combs with brood as on 
those with only honey, you 
will maximize the chance of - I detecting mites in your colo- 

Figure 5 nies by sampling bees from 
brood combs. A portable vacuum cdllectidn device greatly 
speeds up the sampling process and provides a uniform 
sample size that allows for comparisons between colonies. 

The second method involves 
removing some capped pupae, 
preferably drone pupae, with 
a cappings scratcher (fig. 6) 
and examining them for mites. 
This method is highly effec- 
tive for detecting low levels of 

sometimes be seen on the adult 

L 
mites. Although mites can 

bees or walking on the comb, this is more common when 
infestation rates are high and is not a reliable detection 
method. 

Rationale for Current Control Measures 
A successful pest management program requires a good knowl- 
edge of the pest's population cycle so that treatments are 
applied at the most effective time. Because Varroa is so 
virulent, however, it has no natural population cycle. Instead, 
once a colony is infested, the mite population simply builds up 
until the colony dies. Population cycles in managed colonies 
are a result of the constant battle between beekeepers applylng 
treatment. to control the mites and the resurgence of mite 
populations after treatments have been applied. Because bee- 
keepers treat at different times and colonies become infested 
and reinfested at different times and rates, a typical cycle is 
hard to define. f\ 



Given the high virulence of Varroa, the goal of an effective 
mite control program is to impose a population cycle on the 

I 
mite such that the infestation rate is always below the eco- 
nomic injury level. A single spring, late summer, or early fall 
treatment might provide adequate control if each beekeeper 
were concerned only with his or her own bees. Unfortunately, 
infested feral colonies are constantly dying, and other bee- 
keepers may not pay adequate attention to their bees. Thus 
you must assume that your bees are robbing nearby infested 
colonies, thereby augmenting the mite populations in your 
colonies, especially in the spring, late summer, and early fall 
or whenever there is a dearth of nectar. 

To protect your colonies, you need to treat them twice each 
year. A spring treatment is essential to ensure that mite levels 
remain low throughout the summer. The goal in the spring is 
to begin treatment 6 to 8 weeks before you add supers to your 
colonies for honey production. A late summer or early fall 
treatment is required to ensure that your colonies enter the 
winter with healthy bees and mite levels low enough to allow 
them to survive until the following spring. At this time, the 
goal is to treat your colonies while a few weeks of brood 
rearing remain, but after the honey crop is harvested. This 
will ensure that your colonies have many healthy bees for 
the winter. 

Your colonies can also pick up mites during a dearth of nectar 
in the summer. Monitoring your colonies for mites and mite 
damage in August and September will provide an added level 
of safety by detecting a buildup in mite populations during ' 
that period. 

Economic Thresholds 
If your colonies have low levels of mites during the spring, late 
summer, or early fall, you may not need to treat at those times. 
At present, however, there are no reliable data that indicate 
what constitutes a "safe" level of mites at those times. Simi- 
larly, if you keep your bees in an area where reinfestation is not 
a significant source of mites, you may not need to treat as 
often. But because you cannot prevent other bees from enter- 
ing your area, you cannot be sure that your bees will always be 
safe from reinfestation. Therefore, once you have detected 
mites in your colonies, you should assume that they are 
present at dangerous levels and adhere to a regular spring and 
late summer or early fall treatment program. 

Recommendations for the Proper Use of 
Apistan 
The following steps are recommended for managing Varroa in 
the Northeast using ApistanTM (tau-fluvalinate), the only 
pesticide registered by EPA for control of this mite: 

1. Read and follow the instructions on the pesticide label. THE 
LABEL IS THE LAW and always precedes any other recom- 
mendations. 

f i  2.Always wear gloves (latex, or for better protection, nitrile 
rubber) when handling Apistan or any other pesticide. Use 
gloves whether you are applying or removing the strips. 

3.Apistan is available in three approved formulations: a 10 
percent strip used to treat full-sized colonies; a 1.0 percent 

tab approved for queen mailing cages; and a 2.5 percent 
strip used in package shipments. All are sold under the 
name Apistan. Be sure to use the proper formulation for 
your specific application. 

4. Colonies should be treated twice each year to be protected 
from Varroa damage. The spring treatment should begin 
around March 1 in the southern part of the region and 
around April 1 in the northern part of the region. Leave the 
strips in the colonies for 6 to 8 weeks, then remove them 
before you add supers to your colonies for honey produc- 
tion. This will prevent contamination of your honey crop. 
The late summer or early fall treatment should begin 
around August 30 in the northern part of the region and 
around October 15 in the southern part of the region, but 
only after you have removed your honey crop. The earlier 
you can harvest your crop and begin treatment during this 
period, the better. Leave this treatment in your colonies for 
6 to 8 weeks, then remove the strips for the winter. When 
removing strips, collect them into a group and dispose of 
them according to the label instructions. 

Special case: If you observe the development of atypical 
brood diseases in your colonies, regardless of when you 
observe it, sample your colonies for mites. If Varroa is 
present, remove all marketable honey and treat with Apistan 
for 6 to 8 weeks. After removing the strips, you may resume 
using the colony for honey production. 

5. Whenever treating, use one new Apistan strip for every five 
full-depth combs of bees in the brood nest. For most 
colonies, that means two strips in the spring and four strips 
in the late summer or early fall. If you place all of your brood 
and the queen in the bottom hive body in preparation for 
winter and use a queen excluder to restrict the queen to the 
bottom hive bod; until brood rearing is over, i ou  can use 
two strips for the late sum- 
mer or early fall treatment. I 
Always place strips so that . 
they will be in contact with 
the bees when they cluster 
(fig. 7). Treat all colonies in 
an apiary and do so at the 

+- 
same time. 

Figure 7 

6. DON'TS: 

Do not leave strips in your colonies for more or less than 
the recommended time. Not only do you risk contamina- 
tion of hive products, you also increase the chance that 
the mite population will develop resistance to the pesti- 
cide. 

Do not use formulations of fluvalinate or other pesticides 
that are not registered for use against Varroa. 

Do not leave strips in colonies when a marketable nectar 
flow is under way. 

Do not reuse strips. 

Always check with your appropriate state agency beforepurchas- 
ing or applying a pesticide to be sure that it is registeredfor use 
in your state. 
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Like all living organisms, honey bees are susceptible to Sample Collection Protocols 
a wide variety of parasites and pathogens, including ~~~~d Samples 
mites, protozoans, fungi, viruses, and bacteria. Gener- 
ally, these conditions are self-limiting, but certain dis- 
eases will kill your colonies and others will render your 
equipment unusable. 

The beekeeper is the first line of defense against parasites 

r' 
and pathogens. Adhering faithfully to sound disease 
management practices will reduce the chance of your 
bees contracting or disseminating American foulbrood 
(AFB) and other bee diseases. Occasionally, however, 
you will be confronted with diseased brood or symptoms 
of disease in adult bees. You must be able to identify these 
conditions so that you can take the proper steps. Missing, 
or misdiagnosing, a case of AFB can result in the rapid 
spread of this disease to your other colonies. You will 
then need to destroy much expensive equipment. If you 
are unsure of your diagnosis, you will need to seek help 
from a beekeeper with the necessary expertise or have a 
sample of the suspected disease analyzed at a laboratory. 
This fact sheet outlines procedures for obtainingsamples 
of diseased brood and adult bees for laboratory analysis. 

Diagnostic Services 
The USDA-ARS Bee Research Lab in Beltsville, Mary- 
land, provides mite and disease diagnostic services for 
beekeepers worldwide. The Bee Research Lab gives high- 
est priority to brood and adult samples submitted in 
support of federal or state emergency operations. Second 
priority is given to brood samples associated with pos- 
sible abatement action. Third priority is given to samples 
of adult bees required for the issuance of moving per- 
mits. Fourth priority goes to examination of adult bees 
for informational purposes. 

Comb sample: The best sample for diagnosis of brood 
disease is a piece of comb that contains as much diseased 
brood as possible. Cut a 2" x 2" (minimum) square of 
comb from the suspected equipment. Include as much 
dead or discolored brood as possible. Wrap the sample in 
a paper towel or newsprint and package it loosely in a 
heavy cardboard box for shipment. Do not send samples 
with honey or nectar. Do not wrap the samplein foil, wax 
paper, or other material that will encourage decomposi- 
tion and growth of molds. Assign a unique identifylng 
number to the sample and include your name, address, 
and a brief description of the problem in a letter placed 
in the envelope. 

Smear: If you are unable to cut out a section of comb, you 
may still be able to obtain a diagnosis if you can submit 
a sufficient quantity of diseased material. Using a flat 
wooden toothpick, remove as much material as possible 
from one suspected cell and place it on a 2" x 4" rectangle 
of paper. Include the toothpick because it may contain a 
considerable amount of diseased material. Carefully fold 
the paper to cover the sample. Place the sample in a coin 
envelope and then in a regular envelope. Assign a unique 
identifylng number to the sample and include your 
name, address, and a brief description of the problem in 
a letter placed in the envelope. 

Adult Samples 

Samples of adult bees may be submitted for diagnosis of 
tracheal mites and viruses. You must specifically request 
which test you require when submitting adult bees. 

Adult samplefor mite diagnosis: Priority is given to pooled 
apiary samples. If many bees are crawling in front of your 
hives, collect between 100 and 150 of them. Otherwise, 






