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Chapter 13

Pathogens and Parasites of Honey Bees

Honey bees, like all animals, have diseases and 
pests that can destroy individuals as well as the 

colony if not given a little help. Any domesticated 
animal that is placed together in large numbers is 
subjected to diseases that would otherwise not be a 
problem. Commercially raised bees are especially 
vulnerable to disease because many commercial bee
keepers keep thousands of colonies in close proxim
ity and often move them many miles to pollinate 
fruits and vegetable fields. If you are a hobbyist or 
sideline beekeeper, some of these conditions may 
not apply; you will have to decide if you want to treat 
your colonies with all the available drugs or if you 
want to treat only the most serious diseases. Many 
countries ban the use of drugs, electing instead to ei
ther destroy infected colonies or use other options. If 
you choose not to treat, check with your state apiary 
inspection office; you do not want to be the source of 
an infection in your area, or break local laws.

 Colony CollaPse DisorDer

Bee losses have been recorded as early as 1896 and 
have been called by various names such as May dis
ease, spring dwindling, disappearing disease, and 
autumn collapse. Since the 1970s, there has been a 
further decline in the number of “domesticated” as 
well as feral colonies. Factors attributed to this de
cline include urbanization (loss of forage), pesticide 
use, introduced parasitic mites (tracheal and var
roa), and an aging beekeeper population going out 
of business.

In the spring of 2006, large numbers of overwinter
ing bee colonies in North America were found with 

virtually no adult bees. While such disappearances 
have occurred throughout the history of apiculture, 
the term colony collapse disorder (CCD) was first ap
plied to these bee disappearances. Other countries 
have not been immune; that same year, European 
beekeepers began to observe similar symptoms, es
pecially in Spain. The causes are still not fully worked 
out because only survivors are tested (since most of 
the bees are not in the colony), but diseases, includ
ing the new nosema disease and viral infections, and 
varroa mites have been found in dying colonies. Some 
other possibilities include environmental stresses, 
poor nutrition, and exposure to pesticides, as well as 
the rigors bees go through in migratory beekeeping 
operations. Other unproved possibilities (and some 
wild speculations) implicate cell phone radiation and 
genetically modified (GM) crops. But weather is also 
a factor; too much or too little rain will influence the 
amount of nectar flowers secrete and ultimately the 
amount of honey stored and the ability of bees to 
overwinter successfully. 

A survey by the U.S. Department of Agriculture’s 
Agricultural Research Services (USDAARS) and 
Apiary Inspectors of America (winter 2008) revealed 
that in the United States, 864,000 (36%) of 2.4 million 
hives were lost to CCD. The survey was completed 
by 300 (20%) of the 1500 commercial beekeepers, 
and showed an increase of 11 percent over the 2007 
losses and 40 percent over the losses of 2006. Reports 
of large losses in other countries have also been pub
lished, but keep current with the bee research in the 
journals, as this phenomenon needs historical infor
mation to put it in perspective. Check websites, es
pecially those from the USDAARS and Penn State 
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University, to name a few (see Colony Collapse Dis
order in the References). Most of the colonies affected 
by CCD were in largescale commercial operations, 
not in hobbyist apiaries.

In bee colonies that succumb to CCD, generally all 
of the following conditions occur simultaneously:

Adult bees are absent, with little or no accumula¥

tion of dead bees in or around the hive.
In these abandoned colonies, there are food ¥

stores, both honey and pollen, but:
  The stores are not immediately robbed by other 

bees.
  If hive pests are present (such as wax moth and 

small hive beetle), damage is slow to develop.
Some capped brood is found in colonies (bees will ¥

not normally abandon a colony until the capped 
brood have all hatched).
Queen is evident, but all the workers appear to be ¥

the same age (young) and they are slow to feed on 
supplemented food (syrup and pollen patties).

As of March 2007 the MidAtlantic Apiculture 
Research and Extension Consortium, or MAAREC, 
recommends the following when beekeepers notice 
these symptoms mentioned above:

Do ¥ not combine collapsing colonies with strong 
colonies.
When a collapsed colony is found, store the ¥

equipment where bees will not have access to it. 
Equipment from a collapsed colony should not 
be used again; burn it, combs and all, unless you 
have access to a gamma irradiation chamber.
If you feed your bees sugar syrup, use fumagillin.¥

If you are experiencing colony collapse and see a ¥

secondary infection, such as European foulbrood, 
treat the colonies with Terramycin, not Tylan (see 
foulbrood disease, below).

Check the Internet and especially the Colony Col
lapse Disorder Working Group, Penn State Univer
sity, for updated information.

Diseases of aDult Bees

nosema Disease

Nosema, the most common adult bee disease, is 
caused by a microscopic protozoan or microspo

ridia (now considered to be fungi). Nosema disease 
is common in insects and has been used as a biologi
cal control for locusts and grasshoppers (N. locus-
tae) and wax moths (N. galleriae). Other species of 
Nosema also affect silkworm moths, bumble bees, 
and leafcutter bees. Nosema species are specific to 
the insect they attack; therefore, grasshopper Nosema 
will not infect honey bees.

Currently two Nosema species are found in honey 
bees. One is Nosema apis Zander, which has been 
found in all races of European honey bees. A second, 
perhaps more virulent species, N. ceranae, was first 
described in China in 1994; in 2004 it was found in 
European bees in Spain where it was responsible for 
large colony losses. Originally described from Asian 
honey bees, N. ceranae is thought to be one of the 
contributing factors in CCD. More information on 
this new disease is being released, so keep current in 
the bee journals.

Both species are sporeforming microorganisms 
that invade the digestive cell layer of the midgut of 
bees. Up to 30 million spores can be found in a single 
bee one and a half weeks after initial infection. The 
spores of both species are very difficult to tell apart, 
requiring molecular techniques. If you want a positive 
identification, send samples of bees to the USDAARS 
Bee Research Lab in Beltsville, Maryland (log on to 
its website for information on how to send samples).

Nosema is now distributed worldwide, wherever 
bees have been introduced; it is a serious problem in 
temperate climates. Recent reports state that N. apis 
has been overrun by the new N. ceranae. However, 
we will list both species here. Normally, N. apis is 
most prevalent in the spring, especially after winter 
weather has confined bees to their hive. If it does not 
kill the colony over winter, nosema greatly reduces 
the life span of all castes of adult bees, reduces honey 
yields, and is a factor in the supersedure of package 
bee queens, further delaying the growth of a hive in 
which packages are installed.

life Cycle of Nosema apis

Both Nosema species have similar life cycles. The 
only way for bees to become infected is from picking 
up the Nosema spores from other bees or from con
taminated food or water. It takes only a few spores 
to infect bees. When the spore enters the ventricu
lus (midgut), a filament forms and then attaches and 
protrudes into the cells. Once inside, the filament in
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creases in size and multiplies. This vegetative state is 
not infective, but it produces more spores within 5 to 
10 days, which can burst the cell walls, releasing the 
spores into the bee’s midgut. These new spores either 
reinvade other cells within the bee, or pass out of the 
host bee with the feces. If the spores reinfect the same 
bee, digestive function of the bee can be repressed 
within two to three weeks.

The spores are viable for up to one year in the fecal 
material and can be found outside the colony, espe
cially at common drinking areas, within the colony 
on the comb, and in pollen and honey. The disease is 
spread by drifting and robbing bees coming in con
tact with fecal material on frames and combs. Pack
age queens or purchased, caged queens commonly 
have Nosema spores and should be treated.

Nosema can be a serious disease if not checked, 

especially now that N. ceranae is more prevalent; it 
can kill bees within a week, weakening foragers to the 
point where they don’t return to the colony, leaving 
a skeleton population behind. Because nosema is of
ten confused with symptoms of other diseases (such 
as pesticide poisoning, amoeba or mite predation), 
diagnosis is important to properly treat this disease. 
Some effects of severe Nosema infection are:

Reduced longevity of workers (by 50%).¥

Reduced honey yield (by 40%).¥

Queen supersedure, as egg laying in queen is ad¥

versely affected.
Reduced function of hypopharyngeal (food) ¥

glands, resulting in poor broodrearing ability, 
because the nurse bees are unable to produce 
enough brood food.

Nosema apis Spores

Nosema apis Symptoms
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Disruption in hormonal development, causing ¥

bees to age faster and forage earlier in life than 
normal.
Disruption in the secretion of digestive enzymes, ¥

causing bees to starve to death.

Although bees with this disease display no spe
cific symptoms, listed below are some signs to watch 
for. Remember, these symptoms can also be associ
ated with pesticide poisoning, mite damage, or other 
pathogens. If most of these symptoms are observed 
in the spring of the year after winter confinement, 
nosema should be suspected. While these symptoms 
could be apparent at any time of the year, they are 
most noticeable in spring and fall.

Bees unable to fly or able to fly only short ¥

distances.
Bees seen trembling and quivering; colony ¥

restless.
Feces on combs, top bars, bottom boards, and ¥

outside walls of hive; also correlated with dysen
tery or diarrhea (see “Dysentery” below).
Bees seen crawling aimlessly on bottom board, ¥

near entrance, or on ground; some drag along as if 
their legs were paralyzed.
Wings positioned at various angles from body ¥

(also called K-winged); that is, wings are not 
folded in normal position over abdomen but with 
the hindwing held in front of the forewing.
Abdomen distended (swollen).¥

Bees not eating when fed syrup.¥

Bees abandoning the colony, leaving the queen ¥

and a few emerging workers.

The only way to diagnose positively for nosema 
disease is to dissect the bee. A field test, which is not 
very reliable but good in a pinch, is to pull apart a bee 
until the viscera are visible. If the midgut (ventricu
lus) is swollen and a dull grayish white, and the circu
lar constrictions of the gut (similar to constrictions 
on an earthworm’s body) are no longer evident, then 
nosema is the culprit (see the illustration on nosema 
spores on p. 191). The normal gut is brownish red or 
yellowish, with many circular constrictions.

A better way is to use a hemacytometer, which is a 
special slide with a grid etched onto it. Here’s how:

Chapter 1: Understanding Bees  i 

A Bee’s Encounter with Pathogens and Parasites
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Collect 30 to 60 bees from a suspected colony.¥

Make sure you collect older, forager bees (at the ¥

entrance).
Store the bees in alcohol or place in a plastic bag ¥

in the freezer.
Cut off the abdomen of the bees and grind in a ¥

mortar and pestle.
Add 25 ml water per 50 bees.¥

Grind again and remove a sample to look through ¥

the microscope.

For complete instructions, go to the University of 
Minnesota Extension website (http://www.extension.
umn.edu/Honeybees/components/pdfs/poster_167_
nosema_spores_24x33.pdf), “Testing for Nosema 
Spores using Hemacytometer” by Gary C. Reuter, 
Katie Lee, and Marla Spivak.

If you place the sample on a plain microscope 
slide, Nosema spores, if present, will be seen clearly 
at a magnification of about 40X. They are small, 
smooth, ovoid bodies, much smaller than pollen 
grains, which are also present in the gut. It is best to 
look at the spores under higher magnification, over 
100X, they measure 4 to 6 micrometers long and 2 
to 4 micrometers wide. If you have any questions, 
and for a positive identification, send samples to the 
USDAARS Bee Research Lab in Beltsville.

As we have already mentioned, infection with N. 
ceranae is the more serious disease, and treatment is 
highly recommended, especially if your apiary is near 
a commercial operation, or if you have purchased 
queens or package bees. We need to repeat that the 
symptoms are not always clear and often confused 
with those of other diseases, pesticide poisoning, and 
mite predation; therefore, diagnosis is important in 
order to treat nosema properly (see “Diseases and 
Pests” in the References).

Differences between N. apis and N. ceranae

In general, the biggest difference between the two 
Nosema species is that the Asian variety can cause 
a bee colony to die within eight days after exposure, 
much faster than with N. apis. It appears to affect for
aging bees the most, killing them while they are out
side and leaving the home colony weak. In addition, 
this new parasite presents risk yearround in all cli
mates, unlike N. apis, which usually is most visible in 
the early spring. When both species are present, re
searchers find that N. ceranae outcompetes N. apis.

The best way to determine the difference between 
the two species is to examine the spores under a mi
croscope. In general, N. apis spores are slightly smaller 
than N. ceranae spores (see the illustration of the two 
spores on this page). Again, for a positive identifica
tion, you will have to send samples to the USDAARS 
Bee Research Lab in Beltsville (see References).

treatment

Good management practices, including apiary 
sites that protect bees from cold winds and shady 
conditions in winter, and feeding the antibiotic 
fumagillin, can help control the disease and ensure 
healthy colonies. To control nosema and prevent it 
from spreading:

Provide fresh, clean water; individually feed water ¥

via Boardman feeders to each colony, if you have a 
small apiary.
Provide a young queen.¥

Locate hives at sunny sites, sheltered from pierc¥

ing cold winds but with good ventilation.
Maintain adequate stores of pollen, honey, or ¥

cured sugar syrup; if stores are short, bees should 
be fed a heavy (2:1 sugar : water) medicated syrup 
in early fall and protein supplements.
Keep only clean combs; sterilize or dispose of ¥

those that are soiled with fecal material.

i

Nosema Spores

N. ceranae N. apis

Bar = 5 micrometers

Nosema Spores

N. ceranae N. apis
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Provide upper hive entrance during winter to im¥

prove hive ventilation.
Reduce stress to bees, such as moving bees often ¥

for pollination. Again, make sure the bees have 
adequate honey and pollen stores during inclem
ent weather.
If bees are not feeding on the syrup, spray them ¥

(if the weather is above 60°F [15.6°C]) so they can 
clean it off each other and thus ingest it.

Combs with Nosema spores must be sterilized, es
pecially if you are going to reuse frames from dead 
colonies. If you do not disinfect the frames, you are 
just spreading the disease. Many methods to fumi
gate combs have been described; however, before you 
start, check with your state apiary inspector or de
partment of agriculture, and comply with state and 
federal regulations, especially if you have hundreds 
of supers. In addition, some states have fumigation 
or gamma chambers for disinfecting diseased combs. 
Irradiation of hive furniture contaminated with dis
ease spores, including Nosema, is an effective way of 
reducing other diseases in older combs. Be sure to 
check this out.

You can kill spores by heating the supers with 
combs in a hot room or autoclave to 120°F (49°C) for 
24 hours; combs should be free of honey and pollen 
(temperature should not get above 120°F or the wax 
will melt). Some compounds that have been found to 
kill Nosema spores are 10 percent bleach and 60 per
cent acetic acid.

If it is not possible to fumigate combs, you can 
replace old, fecalstained and dark combs with new 
foundation. A good rule of thumb is to replace frames 
when you can no longer see through them when you 
hold them up to the sun. Set up a cycle to replace them 
every two to three years by marking the top bars ev
ery time you install new foundation, so you can easily 
determine the age of each frame. In other words, as 
you go through your hives in the spring, pull out the 
older combs and replace them with new foundation.

Chemotherapy

The drug used to control both Nosema species is bi
cyclohexylammonium fumagillin (isolated from the  
fungus Aspergillus fumigatus), or fumagillin, and is 
sold as FumagilinB (and other names). It is used as a 
preventive measure and can be purchased from sup
pliers of bee equipment. It is not effective against No

sema spores, and therefore must be fed over several 
weeks in medicated syrup. This drug is viable for two 
years, which can be extended if unopened bottles are 
stored in the freezer.

To make the medicated syrup, use warm water, 
95° to 122°F (53°–50°C), and then add the medica
tion and the sugar (2 parts sugar to 1 part water), 
in that order. It is fed in the formulation of 25 mg 
fumagillin per liter (0.26 gallon of sugar syrup). Read 
the instructions carefully and follow them. Also, 
bees infected with N. ceranae may not be cured with 
this medication, or the medication dosage may have 
changed; be sure to stay current on the most upto
date procedures.

Package bees are especially vulnerable, and it 
is recommended to feed one gallon of medicated 
syrup after installation. Research is still investigating 
whether doubling the amount of fumagillin is effec
tive against N. ceranae, so check the current litera
ture. Fall feeding may be more effective than spring 
feeding.

amoeba Disease

Another protozoan is the amoeba in the kingdom 
Protista (which includes mostly singlecelled eukary
otes such as the slime molds, algae, and the phylum 
Sarcodina or amoebae). The amoeba that affects honey  
bees is called Malpighamoeba mellificae Prell, which 
forms resistant spores called cysts.

A single bee can have a halfmillion cysts within 
three weeks of the initial infection. All adult bee castes 
and drones can be infected. Bees ingest the cysts from 
infested food, water, fecal material, or elsewhere in the 
hive. The cysts germinate in the intestines (or rectum) 
and make their way to the Malpighian tubules (the 
kidneys) from the hindgut within 24 hours; what the 
amoebae are feeding on is not known. However, some 
researchers report that once the infection is under
way, the abdomen becomes distended and the tubules 
cease functioning, taking on a glossy appearance when  
filled with the cysts. These spherical cysts measure 
6 to 8 micrometers, big compared to the smaller 
Nosema spores, which are elliptical (and not found in 
the tubules). Cysts also migrate down the tubules into 
the hindgut, where they are voided with feces.

Amoebae are found mostly in bees infected with 
nosema disease, and the cysts are observed in fecal 
material along with Nosema spores. Although they 
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are mostly present in workers, queens can be infected 
as well.

There are no clear symptoms other than dwindling 
populations, as bees die away from the colony. The 
effect of heavy infestation results in reduced honey 
yield and impaired functioning of the tubules. De
velopment time of the cysts is slowed in cool weather 
(68°F [20°C]) but increases as the temperature in the 
broodnest reaches 86°F (30°C). Therefore, spring is 
the time when amoebae infections are most severe, 
peaking in May in the Northern Hemisphere.

The only control is maintaining hygienic condi
tions in the apiary and at the water source, and de
contaminating frames (as in Nosema) or replacing 
equipment; fumagillin has no effect. Some reports 
indicate requeening has been successful in saving an 
infested colony (as long as the queen is not infected).

Minor Diseases in adult Bees

septicemia

Septicemia is caused by several different bacteria 
found in the hemolymph (blood) of bees, the most 
common bacteria being Pseudomonas aeruginosa 
(=P. aspiseptica). Although septicemia rarely if ever 
debilitates bee colonies, it destroys the connective 
tissues of the thorax (legs, wings) and antennae. The 
disease can be recognized by these symptoms:

Dying bees are sluggish and the hemolymph turns ¥

white (instead of clear).
Dead bees decay rapidly.¥

Dead bees become dismembered when touched as ¥

the muscle tissue degenerates.
Dead bees have putrid odor.¥

Bees come into contact with the bacteria in soil, 
water, and infected bees by way of their breathing 
tubes (tracheae). It is still not clearly understood how 
the disease is transmitted or how to treat it, but some 
success has been found by requeening colonies and 
placing hives in locations that are sunny and dry and 
have good air drainage.

spiroplasma

Spiroplasma is a coiled, motile prokaryote with
out a cell wall. It was first described in the nectar 
of some honey plants, but infection with it is rarely 
diagnosed.

There are other minor diseases not mentioned 
here, which many beekeepers will never see. For a 
complete look at all the diseases of bees, see “Diseases 
and Pests” in the References.

otHer ProBleMs: Dysentery

Dysentery is not caused by a microorganism and is 
not a disease. It is primarily the result of poor food 
and long periods of confinement. This condition is 
generally seen in northern states in late winter or in 
overwintering cellars when bees are placed in con
trolled environments. Even though workers can re
tain 30 to 40 percent of their weight in fecal material, 
if bees are fed improperly or because of other condi
tions, they will defecate inside the colony, resulting 
in spotty combs and streaked entrances. In general, 
dysentery is caused by:

Fermented stores.¥

Diluted sucrose syrup fed in fall.¥

Syrup with impurities such as those found in ¥

“raw” or brown sugar.
Dampness near hive or in apiary due to poor ¥

drainage.
Long periods of confinement.¥

Too much moisture in the hive.¥

Honeydew in stores.¥

symptoms

The symptoms of dysentery are similar to those of 
other adult bee diseases:

Sluggish bees.¥

Swollen abdomens.¥

Staining on the hive furniture, with yellow to ¥

brownish fecal material.

Because this is not a disease but a condition, the only 
way to treat dysentery is to:

Provide a winter exit, so bees can take cleansing ¥

flights on warm winter days instead of defecating 
inside the hive.
Provide good winter stores of low water concen¥

tration (properly cured honey and sugar syrup).
Feed thick syrup (2:1 sugar : water) in fall if bees ¥

need more stores going into winter.
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Medicate (as for nosema) as a preventive measure ¥

to help control the diarrhea.
Clean dirty combs and hive bodies by power ¥

washing and rotating combs with new foundation 
every three to five years.

tHe PestiCiDe ProBleM

Farmers, growers, and orchardists apply appropriate 
chemicals to protect their crop investment; most of 
these—fungicides and herbicides—are labeled safe 
for bees and presumably cause few problems. But 
bees are insects and can be killed by a variety of pes
ticides. Honey bee pesticide problems arise when in
sect pests or fungal (or other) diseases threaten crops 
that bees are working, and the growers use chemicals 
to protect those crops. Recent investigations into the 
cause of CCD have led researchers to analyze pesti
cide residues in beeswax, pollen, and bee bread, and 
unfortunately, low levels of pesticides (mostly fun
gicides and acaricides used for mite control) are be
coming more prevalent contaminants, even in new 
foundation wax. If you look at the breakdown list of 
pesticides (see the sidebar on types of pesticides), you 

can see that we are flush with chemicals in our en
vironment, used for lawns, in Christmas tree farms, 
and for rat bait as well as to kill bugs. Some prod
ucts break down fast when exposed to sun and water, 
but others (e.g., DDT) can remain in the environ
ment for years. In addition, some of the breakdown 
products or a combination of pesticides may be more 
toxic to bees; much more research needs to be done 
here. (See References: Pesticides and Colony Collapse 
Disorder.)

Bees come in contact with many chemicals while 
foraging. The best way to minimize the interaction 
of bees and pesticides is to know what problems bees 
could encounter within the 2mile (3.2 km) foraging 
distance from your apiary. Get a map of your loca
tion and scout problem areas (see the illustration on 
forage areas for honey bees on p. 32, in Chapter 2). 
Google Maps and other Internet sites make this task 
much easier nowadays; also drive around to get an 
idea where your bees are foraging.

If your apiary is located near orchards, tree farms, 
nurseries, or other areas such as parks that may be 
sprayed, your bees may be exposed to pesticides. 
Bees are also exposed to chemicals (such as at factory 
sites, dumps, and junk yards), and certain plants are 
sprayed during bloom (with fungicides) to protect 
the crops. Again, being vigilant on what is sprayed 
on which crops in your area will keep you better in
formed. Here are some situations when bees could 
come in contact with poisons:

Inadvertent but direct application on flying bees. ¥

Bees may die in the field or after they return to 
the hive.
Contact with recently applied compounds on tar¥

get crop. Depending on the formulation, bees may 
die in the field or return and die in the hive.
Consumption of contaminated water, nectar, or ¥

pollen (e.g., from roadside spraying). Field bees, 
hive bees, and larvae will die inside the hive.
Misapplication of material, including direct ap¥

plication to nontarget plants (drift from treated 
areas, the use of inappropriate chemicals or ap
plication methods). This will kill field bees, hive 
bees, and larva.
Chemicals (e.g., fungicides) that are sprayed di¥

rectly on blooming plants or are systemic in the 
plant tissues (nicotinoids and others). This may 
kill or disrupt foraging bees, plus they may be 
bringing back contaminated pollen and/or nectar.

types of Pesticides

Acaricides
Algicides
Antifeedants 
Avicides
Bactericides 
Bird repellents 
Chemosterilants
Chitin inhibitors
Fungicides
Herbicides
Insect attractants
Insect repellents 
Insecticides
Mammal repellents
Mating disrupters 
Molluscicides
Nematicides
Plant activators 
Plant growth regulators
Rodenticides
Synergists 
Virucides
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It is important to know the characteristics of in
secticidetreated bees as they can be easily confused 
with other disease symptoms. In general, you will 
notice:

A sudden reduction in numbers (thousands of ¥

bees) in a previously strong colony in the middle 
of the summer season.
Excessive numbers of dying and dead bees, within ¥

24 hours, in front of the hive, on the bottom 
boards or on top bars.
Dying larvae crawling out of cells.¥

A break in the broodrearing cycle, disorganiza¥

tion of hive routine.
Inappropriate queen supersedure.¥

Within four to eight weeks, brood becoming ¥

chilled because of the lack of workers, or dying 
due to disease or poisoned pollen.
Frames of stores (pollen or honey) not being ¥

consumed.

Bees are also exposed to insecticides, and each 
kind of insecticide affects bees in a different way. 
Some of the kinds of insecticides in general use today 
include:

Nicotinoids.¥

Organophosphates.¥

Chlorinated hydrocarbons.¥

Carbamates.¥

Dinitrophenyl.¥

Botanicals.¥

Pathogenic.¥

Pathogenic insecticides, unless specific for hymen
opterous insects, are not toxic to bees. Some are used 
to control many lepidopteran insects (for example, 
the wax moth or gypsy moth), such as (1) Bacillus 
thuringiensis (Dipel, Biotrol, Thuricide), and (2) poly
hedrosis virus.

A complete list of pesticides is online. See Alan 
Wood, Compendium of Pesticide Common Names; 
http://www.alanwood.net/pesticides/. The symptoms 
for bee poisoning can be found in recent editions of 
The Hive and the Honey Bee (1992) and The ABC and 
XYZ of Bee Culture (2007); check the References too. 
Also, investigate pesticides and bee poisoning on 
other Internet sites. New research on pesticides and 
bees is constantly being conducted—stay current 
with this topic.

What Beekeepers Can Do

First, register your bee hive locations with the state 
bee inspector’s office; the office can alert you if pes
ticide application in the area of your apiary is immi
nent. If you aren’t registered, they can’t notify you.

To lessen the chances of hive exposure to pesti
cides, beekeepers can take the following steps:

Step 1. Careful selection of apiary location:
Locate and meet farmers, landowners, or land ¥

renters within a 2mile (3.2 km) radius of the 
apiary.
Contact beekeepers in the area to learn about ¥

past problems.
Check plat, county, or air photo maps or online ¥

maps, even soiltype maps, to assess apiary lo
cation in relation to areas that may be sprayed 
(parks, orchards, tree farms, residences, golf 
courses).
Become familiar with the crops grown, produc¥

tion methods, rotation practices, and past pest 
or disease problems.
Be aware of planting, blooming, and harvest ¥

dates of target crops.
Become knowledgeable of the spraying sched¥

ules for that orchard, crop, or location.
Step 2. Assess your chosen apiary site; weigh these 

chemical danger potentials:
Spray drift from nearby treated areas or irriga¥

tion ditches or ponds.
Frequency of sprays during the season.¥

Cyclic or unexpected outbreaks of insect pests ¥

(such as gypsy moths and mosquitoes).
Need for sprays during crop blooming period ¥

(fungicides).
Application methods used (air or ground, low ¥

volume, ultra low volume, standard, or electro
static equipment).
Herbicide or fungicide applications.¥

Step 3. Become familiar with:
The identification of crop pests in your area.¥

Know when other chemicals will be applied ¥

(e.g., after a rain).
Pest population levels that require spray treat¥

ments (economic threshold).
The types of pesticides used locally, their com¥

mon names, and formulations.
Registration procedures for apiary sites, so ap¥

plicator can locate your hives.
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Step 4. Know formulations of pesticides: Formula
tions with the designation WP (wettable powder), 
EC (emulsifiable concentrate), MC (microencap
sulated), or D (dust) will kill on contact and may 
be picked up by bee feet or body hairs. Pesticides 
in these forms may also land on pollen or drift to 
water puddles near sprayed areas. The addition 
of stickers or spreaders may significantly reduce 
problems caused by these formulations, making 
the chemicals less accessible to bees by sticking 
to plants instead. However, recent studies suggest 
that some stickers themselves are toxic to bees, so 
keep current with the research.
 Systemic pesticides, those that are absorbed 
into the plant tissues and kill insects that feed 
on the plants, are now common. Such pesticides 
are used as seed treatments or are placed in or on 
the soil; others are painted on tree trunks. The 
danger in systemic chemicals is that because they 
flow in the plant sap (to kill insects such as aphids 
and other sapeaters), some of these compounds 
or their breakdown products are being found in 
both pollen and nectar as well as in beeswax. An
other danger is the dust generated from mechani
cal planters; this dust can put the pesticides in the 
air, thus killing nontarget insects, such as honey 
bees. The toxic dust can come from pesticide
treated seeds.

Step 5. Determine:
Local weed/wildflower blooming periods; learn ¥

to identify local honey plants.
Where bees are foraging at any particular time ¥

(by marking bees).
Where bees will forage next (sequence of ¥

blooming plants).
What time of day bees are on particu¥ lar target 
crops.

Step 6. Anticipate:
Changes in cropping practices.¥

Scheduled and unscheduled sprays.¥

Crop blooming periods and sequences.¥

Potential pests (mosquito and bark beetle ¥

infestations).

Finally, when it happens, know whom to contact 
and what to do if bee kills are evident. Have handy 
the phone number and address of the local apiary 
inspector, if one exists in your state, or of your state 
or county cooperative extension or agriculture office. 

Find out what legal recourse you have and how and 
where to take samples for analysis. In most cases, if 
your bees are not registered with the state agricul-
ture department, you will have no recourse.

Remember, many times exposure to pesticides 
may lie not with the farmer or orchardist spraying 
but with a neighborhood homeowner killing those 
“pesky” insects on the backyard rose bush or “weedy” 
dandelions in the lawn.

Protecting Bees from Pesticides

If you have time and it is practical, the best protec
tion method of all is to move your hives at least two 
miles from the target area. This is the most expensive 
but most successful protective method. If you can’t 
move your hives, here are some general protective 
measures you can take before spraying occurs; use 
one or a combination of several methods:

Make sure the applicators (local or contracted) ¥

know you and your apiary locations (supply 
maps).
Check your county extension office or other au¥

thority for information on protection programs in 
your area.
Make routine contacts with landowners, renters, ¥

applicators, and county agents for updates on pest 
problems.
Post your name, address, and phone numbers (or ¥

a neighbor’s number so you can be immediately 
contacted) conspicuously near your apiaries.
Paint hive tops with a light color for easy aerial ¥

identification.

When spraying is imminent, here are some 
quick methods to protect your bees:

Reduce hive entrance.¥

Gorge hive with sugar syrup, by pouring it di¥

rectly on top of the frames (bees will stop foraging 
to help clean it up); pour in about a quart twice 
a day for one day prior to a spray, and once a day 
for two or three days following a spray.
If practical (a few colonies only), close the en¥

trances with 8mesh hardware cloth or screen, 
to confine bees, and place a screened cover on 
top, covered with a wet cloth or burlap. Keep this 
cover wet, especially if the weather is hot, with a 
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sprinkler or watering can, for at least 24 hours. 
This is a dangerous step to take, because even 
with wet burlap, hives could overheat and die very 
quickly.
If weather is cool, you can safely screen entrances ¥

with 8mesh hardware cloth without danger of 
bees overheating.
Activate pollen traps to collect contaminated pol¥

len (destroy this pollen afterward).
Feed colonies with syrup, water, and clean pollen ¥

patties during and after spray period.

Once a kill has been experienced, you must im
mediately help the colonies that have been affected. 
After all, if it is early enough, they may still yield a 
surplus of honey, or at least store enough for the win
ter. Here are some things to do:

Combine weakened colonies to increase ¥

populations.
Requeen when necessary (if queen is dead), ¥

rather than waste time by letting bees rear new 
queens.
Destroy contaminated stores, combs, and equip¥

ment; supply new equipment and clean combs or 
foundation.
Feed syrup, pollen, or pollen substitutes to main¥

tain colony and stimulate brood rearing.

All beekeepers should strive to cooperate with 
neighboring growers for the mutual benefit of each. 
But the ultimate responsibility for a colony’s protec
tion rests with you the beekeeper, not the farmer, 
landowner, or applicator. You need to make the se
lected sites as safe as possible and be alert to the ex
pected problems while anticipating the unexpected. 
Utilize the numerous resources available to help you 
and your bees. Such sources of information, if still 
available, are:

State and county extension offices (extension ¥

entomologists, agronomists, horticulturists) if 
they exist in your state, and their publications on 
crops, insect identification, insecticide lists, and 
formulations. Check websites as well.
State apiary inspector, to register your apiary ¥

locations.
Regional, state, and local beekeeping ¥

organizations.

Libraries and city/state agencies, and their Inter¥

net sites, for maps and other references.
Other beekeepers or your local bee association.¥

BrooD Diseases

Brood diseases can be devastating to both novice and 
commercial beekeepers alike. Recognition of healthy 
and diseased brood is an important part of colony 
management, and awareness of how these diseases 
are carried and spread may prevent a serious out
break. Become familiar with recognizing diseases by 
taking workshops and seminars.

Diseases are spread by:

Beekeepers, moving between diseased and clean ¥

colonies and not cleaning hive tools, gloves, or 
other bee wear and equipment.
Interchanging brood frames within or between ¥

apiaries.
Buying old, diseased equipment or combs and ¥

interchanging or mixing them with clean, undis
eased colonies.
Honey, either fed directly (even storebought ¥

honey) or robbed by bees.
Pollen, honey, or royal jelly, sold commercially.¥

Package bees or queens.¥

Swarms.¥

Foraging bees spreading virus and other patho¥

gens on flowers.

Bee diseases are not mutually exclusive. A colony 
could have nosema and both foulbrood diseases at 
the same time (as well as mites). Some conditions, 
such as chilled brood, might resemble diseased comb. 
Careful attention to the symptoms and the condition, 
history, and mite levels of the colony is necessary to 
differentiate them.

Bacteria: american foulbrood Disease

American foulbrood disease (AFB) is caused by the 
bacterium Paenibacillus larvae subsp. larvae (=Bacil-
lus larvae), which exists in both a spore and a vegeta
tive stage. The disease is transmitted by the spore, and 
the infected brood is killed by the vegetative stage, 
when the spore germinates in larval guts. This is the 
most destructive of the brood diseases and is the rea
son why apiary inspection laws were first passed.
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Once the vegetative stages appear in a colony, the 
disease is spread rapidly and the colony weakens; in 
most cases, the hive will eventually die unless it is 
resistant to AFB. Spores can live in hive products 
(honey, wax, and propolis) for up to 80 years!! It takes 
about 10 spores fed to a onedayold larva for it to 
become infected. More spores are required to infect 
older larvae. Death of the developing bee occurs after 
the cell is capped over and not immediately visible. 
Once AFB has progressed, diseased larvae, partially 
uncapped by the bees, turn into black, sticky scales, 
often seen with their pupal tongues stuck out.

AFB is transmitted from hive to hive in these 
ways:

Beekeepers, with diseased equipment, tools, or ¥

bee suits.
Cells, in which larvae hatch, may contain spores.¥

Spores, present in honey and/or pollen, are passed ¥

on to larvae by nurse bees feeding them.
Cleaning bees, spreading spores throughout hive ¥

when attempting to remove dead brood or scales.
Robbers from diseased colonies, entering an un¥

infected hive or bees robbing a diseased colony.
Bees drifting from diseased to clean colonies.¥

Swarms that have AFB.¥

 symptoms

The symptoms of AFB are varied and sometimes 
are confused with other diseases or even mite infes
tations. Here are some things to look for:

Brood pattern is irregular rather than compact.¥

Healthy larvae are glistening white; diseased ones ¥

lose this appearance and turn from light brown 
to dark brown. Larvae die upright, not twisted, in 
cells.
Since the death of larvae and pupae often occurs ¥

after their cells are capped, the cappings become 
concave and some will be punctured by bees at
tempting to remove the dead brood (see the il
lustration on this page). These puncture marks are 
very prevalent.
Surface of cappings will be moist or wet rather ¥

than dry.
Larvae longdead develop the consistency of glue ¥

and are difficult for bees to remove.
Eventually dead larvae dry out; the dried remains ¥

or scales adhere to the bottom, back, and side 
walls of the cell and are difficult to remove as well.
Some dead pupae, shrunken into scales, have their ¥

tongues protruding at a right angle to their scale 
or straight up. This may be the only recognizable 
characteristic, but it could also be missing.

American Foulbrood Disease
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Characteristics of some Diseases and Pests

Common characteristics Possible problem
Adult bees are absent with little or no accumulation of dead bees in or around 1. 
the hive.
Any food stores are not immediately robbed by other bees.2. 
Damage by other pests is slow to develop.3. 
Some capped brood is present in colonies (bees will not normally abandon a 4. 
colony until all the capped brood have hatched).
Queen is evident, but the workers appear to be all the same age (young).5. 
Bees are slow to feed on supplemented food.6. 
Large areas of brood are not covered by bees.7. 

Colony collapse disorder
(CCD)

Bees are unable to fly or able to fly only short distances.1. 
Bees are seen trembling and quivering; colony is restless.2. 
Feces is found on combs, top bars, bottom boards, and outside walls of hive.3. 
Bees are crawling aimlessly on bottom board, near entrance, or on ground; 4. 
some drag along as if their legs were paralyzed.
Wings are positioned at various angles from body (also called 5. K-winged); that 
is, wings are not folded in normal position over abdomen but with the hind
wing held in front of the forewing.
Abdomen is distended (swollen).6. 
Bees are not eating when fed syrup.7. 
Bees are abandoning the colony, leaving the queen and a few emerging workers.8. 

Nosema, virus, pesticides

There is a sudden reduction in numbers (thousands of bees) in a previously 1. 
strong colony in the middle of the summer season.
Excessive numbers of bees are dying or dead, within 24 hours, in front of the 2. 
hive, on the bottom boards, or on top bars.
Dying larvae are crawling out of cells.3. 
There is a break in the broodrearing cycle, and disorganization of hive routine.4. 
Inappropriate queen supersedure occurs.5. 

Pesticides

Brood pattern is irregular rather than compact.1. 
Larvae turn from light brown to dark brown and die upright, not twisted, in 2. 
cells.
Cappings are sunken and punctured.3. 
Surface of cappings is moist or wet rather than dry.4. 
Larvae longdead develop the consistency of glue and are difficult for bees to 5. 
remove.
The driedout brood or scales adhere to the bottom, back, and side walls of the 6. 
cell and are difficult to remove.
Dead pupae have their tongues protruding at a right angle to their scale or 7. 
straight up.
There is an unpleasant putrid “foul brood” odor, which can permeate apiary if 8. 
many colonies died over winter.

American foulbrood (AFB) disease 

Larvae die coiled, twisted, or in irregular positions in their cells.1. 
Discolored larvae are clearly seen.2. 
Dry scales are easily removed from their cells, unlike with AFB disease.3. 
Some larvae die in capped cells, scattered, discolored, concave, and punctured.4. 
A sour odor may be present.5. 
Dead larvae are rubbery and do not adhere to cell walls.6. 
Drone and queen larvae are also affected.7. 

European foulbrood disease

White, mummified larvae are found.1. 
 Infected larvae are usually removed from their cells.2. 
 Dried mummies turn dark gray to black.3. 
 Mummies are found in brood frames and on the bottom board.4. 

Chalkbrood

Young workers (and drones) emerge twisted, deformed, and wrinkled.1. 
Bees are smaller, underweight, and discolored.2. 
Varroa mites are present.3. 

Deformed wing virus
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Larvae are darkened from white to yellow; eventually they will turn dark brown.1. 
Older larvae develop leathery skin and dark head regions.2. 
Blackheaded larvae are bent toward cell center.3. 
Larvae fail to pupate and die with heads stretched out.4. 
Diseased larvae are easily removed in liquidfilled sacs (the larval skin).5. 
Scales are dry, brittle, and easily removed.6. 

Sacbrood virus

Populations of bees are dwindling.1. 
Weak bees are crawling on ground with Kwings.2. 
Hives with plenty of honey stores are abandoned in the spring.3. 
Hive bodies are spotted with fecal matter.4. 

Tracheal mites, virus, nosema

Capped drone or worker brood is infested; cappings can be punctured, as in 1. 
foulbrood.
Adult bees are disfigured, stunted, with deformed wings, legs, or both; there can 2. 
also be crawling bees on ground.
Bees are discarding infested or deformed larvae and pupae.3. 
Pale or dark reddish brown spots are found on otherwise white pupae.4. 
Spotty brood pattern is seen and diseases are present.5. 
Dead colonies are found in the early fall.6. 
Queens are superseded more than normal.7. 
Foulbroods and sacbrood symptoms are present.8. 
AFB symptoms exist, but no ropiness, odor, or brittle scales.9. 

Varroa mites, virus

Tunnels are observed in combs.1. 
Silk trails are seen, crisscrossing one another.2. 
Small dark specs are found on bottom board or in the silk trails in a hive.3. 
Silk cocoons are attached to wooden parts.4. 
Capsulesized depressions are carved in wooden hive parts.5. 
Piles of debris and larvae are on bottom board.6. 
Moths may be present.7. 

Wax moth

Whitish to tan larvae are present on cells or on bottom board.1. 
No silk tunnels are present.2. 
Honey is slimy and has particular orange odor.3. 
Bees do not rob deserted colonies.4. 
Dark, small beetles are seen on comb or hiding on bottom board.5. 

Small hive beetle

Few queen cells are present in the center of the comb.1. 
The age of queen larvae in the cells is the same. 2. 
Scattered brood pattern is observed.3. 
Drone brood often appears in worker cells.4. 

Failing queen

Characteristics of some Diseases and Pests (continued)

Unpleasant putrid “foul brood” odor can per¥

meate the apiary if many colonies died over 
winter.

Any badsmelling hive, especially if winterkilled, 
should be suspect, and if you look at the brood frames 
in good light, you should be able to see scales in the 
cell bottoms, or even some protruding tongues.

If a colony is suspected of being infected with AFB, 
follow these steps as soon as possible:

Step 1. Reduce entrance to minimize robbing.
Step 2. Distinguish infected colony from the rest by 

marking or painting it a different color, to reduce 
drifting.

Step 3. Either destroy diseased colonies (see be
low) or begin a medication (chemotherapeutic) 
program immediately; see “Foulbrood Disease 
Chemotherapy” below. If you do not want to use 
medications, you can also apply integrated pest 
management (IPM) practices outlined in the next 
chapter.

Call your state bee inspector or other officials, 
or your local beekeeping organization, for advice 
and to confirm diagnosis. If no one is available, first 
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isolate the suspect colony so other bees won’t rob it 
(move it or close the entrance to its smallest opening) 
and then collect and send a sample of the suspected 
brood comb. To do this, select a suspect frame and 
cut a sample of comb, about 4 to 5 inches square and 
free of honey, that contains the diseased brood. Wrap 
it in newspaper so it will not get moldy; do not use 
any other kind of wrapping. On a separate piece of 
paper, write your name and address and place it and 
the sample(s) in a sturdy cardboard box and mail it 
to your state bee lab or to the USDAARS Bee Re
search Lab in Beltsville, Maryland; see “Bee Labora
tories (National and Provincial)” in the References. 
Visit their website for additional instructions. Send 
a letter, call, or email, letting the lab know that you 
are sending samples under separate cover, the prob
lem you are having with the hive, and the following 
information:

Name and address of beekeeper.¥

Name and address of sender (if different).¥

Location of samples and source.¥

Number of samples sent (each labeled and num¥

bered in a different package); indicate if the sam
ples are from the same or different apiaries.

testing

Use the “ropy test,” described below, on larvae that 
have been dead for about three weeks. Since it is dif
ficult to determine how long a larva has been dead, 
randomly test between 5 and 10 cells containing dead 
larvae from several frames. An accurate way of deter
mining how long a larva has been dead is by checking 
for the presence or absence of its body segments or 
constrictions (like earthworm constrictions). If they 
are absent, the larvae have been dead for at least three 
weeks.

Insert a match, stem, or twig into a cell, stir the 
dead material, then slowly withdraw the testing stick 
(see the illustration on p. 200). If a portion of the de
caying larva clings to the twig and can be drawn out 
about 1 inch (2.5 cm) or more while adhering to the 
other end (the dead larvae), its death was probably 
due to AFB. This method is not 100%, so to be safe, 
send samples to the lab. Be sure to burn the test stick. 
Scrub your smoker and hive tools with a soapy steel 
wool pad and wash your hands, gloves, and bee suit 
thoroughly in hot soapy water. Bleach does not kill 
AFB spores. 

treatment

It must be stressed that AFB is a very serious and 
contagious bee disease, and is the reason why bee 
inspection programs were started. Unfortunately, 
many states no longer have apiary inspections so it is 
up to you, the beekeeper, to be diligent and keep your 
bees healthy and disease free.

Some countries do not allow bees to be treated 
with antibiotics and only permit burning of all the 
infected equipment. This is a good option if you pur
chased old, diseased equipment, and it was the only 
option before the availability of chemotherapy and 
decontamination chambers. For chemotherapeutic 
treatments, see “Foulbrood Disease Chemotherapy” 
in this chapter. Do not use chemotherapy drugs 
as a prophylactic—treat only if you have a disease 
outbreak.

Now that drugresistant strains of foulbrood are 
present, the only way to ensure healthy bees in the 
future is to use stock that is from queenlines resistant 
to diseases and mites.

Burning Hive Equipment. If you do not want to 
treat with antibiotics, an IPM approach is to burn 
diseased colonies, but first check to make sure you 
can legally burn contaminated equipment. To burn 
hive equipment, you can either (1) kill all the bees 
and burn the equipment or (2) save the bees and put 
them on new equipment:

1.  Kill all adult bees by spraying at night all frames 
using a fastacting insecticide. If you can spray 
bees on frames, use a 3 to 4 percent soapy water 
solution (or 1 cup liquid detergent per gallon of 
water). If possible, contain all bees and equipment 
in a tarp or plastic bags.

Remove entire colony with dead bees inside, to ¥

a field in which a pit has been dug at least 18 
inches (45 cm) deep (deeper if a lot of equip
ment needs to be burned) and contains a hot 
burning fire. If you must carry the hive furni
ture separately, place each super on burlap or 
in cardboard boxes to keep dead bees and dis
eased honey from spreading the spores in the 
existing apiary.
Burn all brood, honey, bees, and wax from the ¥

infected hive in the deep pit. You can provide 
support for the larger hive bodies by laying 
tree limbs across the pit. Make sure all is con
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sumed and turns to ash. You can save dry wax 
in a container or plastic bag (to be sent to a 
rendering plant), as long as it is securely closed 
against robbing bees.
Cover ashes and pit with fresh dirt.¥

2.  Save the bees and put them on new equipment.
Cage the queen, then shake the bees off all ¥

frames into a new body filled with founda
tion. Now is a good time to requeen, since this 
queen (and her workers) were not resistant to 
disease.
Feed or spray with antibioticmedicated syrup. ¥

Then use antibiotics according to the label di
rections. By such actions, bees will be forced 
to use up the (diseased) food in their honey 
stomachs to draw out the foundation, and thus 
not spread the disease. This practice is not 
advisable without the support of your apiary 
inspector, because many bees can drift to other 
colonies and thus spread the disease.
If the bees still develop AFB after these precau¥

tions, kill the bees and burn or sterilize the hive 
furniture.

If there is a medical or veterinary incinerator in 
town, you could see if they will burn your (intact) 
equipment. Make sure to extract any honey from 
these diseased colonies and bottle it. AFB honey will 
be perfectly good to eat, but do not use it as bee food. 
Remember, spores can last up to 80 years!

Sterilization. You can save newer hive bodies if 
they are not too well coated with wax and propolis 
(which are loaded with AFB spores). Invert hive bod
ies, so rim edges and handholds are down, and stack 
them three or four bodies high. Scrap edges and in
side free of all wax and propolis and then:

Fill the inside of the stack with newspaper and ¥

ignite it; when the insides of the hive bodies are 
scorched, extinguish the fire.
You can also paint the insides of the hive equip¥

ment with kerosene and light it with newspa
pers. This is a more thorough way to sterilize 
equipment.
A propane torch can also be used for the tops ¥

and bottom boards as well as hive bodies; wood 
should be lightly browned and all edges and 
seams given special attention.

These methods, while satisfying, may not com
pletely sterilize hive equipment. Before burning, 
again check with your state’s bee inspection program 
to be sure the procedure is legal. Gamma radiation 
chambers or other fumigation facilities are the most 
effective method to decontaminate bee hive equip
ment, but many have been closed or are hard to locate. 
A few states may still have some chambers available, 
so check for information online or with your state’s 
agriculture department.

Another way to sterilize equipment is to boil 
woodenware in lye baths or boiling paraffin. Of these 
methods, the paraffin bath is preferable, and can also 
be used to preserve new woodenware. Complete in
structions, from Australia, can be found in the Rural 
Industries Research and Development Corporation 
(RIRDC) Publication No 01/051 (http://www.rirdc.
gov.au).

Bacteria: european foulbrood Disease

European foulbrood (EFB) is caused by a bacterium 
now called Melissococcus plutius (=Streptococcus or 
Bacillus pluton), although other bacteria may also in
fect larvae at the same time, producing similar symp
toms. EFB is commonly found in weak colonies, or 
those stressed due to poor foraging resources, or 
trucked across country for pollination. The disease 
is usually prevalent in the spring, slowing the growth 
of the colony, but may disappear with the onset of a 
good honeyflow.

Larvae more than 48 hours old are at greatest risk, 
and thus those that die are usually not capped but 
are visible in the bottom of the cells. The bacterium is 
found in feces, in wax debris, and on the sides of cells 
of infected larvae. The dead larvae dry in the cells 
to form soft scales that are easily removed by bees. 
Not as serious as American foulbrood, EFB can be 
treated with Terramycin, and the colonies requeened 
or strengthened with additional bees.

EFB is transmitted from colony to colony in 
these ways:

Cells in which larvae hatch may contain bacteria.¥

Bacteria are present in honey and/or pollen and ¥

are passed on to larvae by nurse bees feeding 
them.
As scales are removed by cleaning bees, bacteria ¥

are spread throughout the colony.



Pathogens and Parasites of Honey Bees  205 

Diseased robber bees enter a clean hive.¥

Contaminated equipment is used.¥

Bees from diseased hives drift to clean hives.¥

 symptoms

The symptoms of a colony infected with EFB are 
different from those for AFB. Learn to recognize 
these signs:

Larvae die in coiled, twisted, or irregular positions ¥

in their cells (see the illustration on this page).
Since most larvae die young, their cells are un¥

capped and you can see the discolored larvae 
clearly.
Larval color may change from pearly white to ¥

light cream, then brown to grayish brown, dark
ening as the dead larvae dry up; normal healthy 
larvae stay a pearly white.
Dry scales—the remainder of the larvae—are eas¥

ily removed from their cells, unlike AFB scales, 
which are difficult to remove.
Some larvae die in capped cells, scattered over the ¥

brood comb; cappings may be discolored, con
cave, and punctured.
A sour odor may be present.¥

Dead larvae are normally not ropy as in AFB.¥

Drone and queen larvae are also affected.¥

Bees seriously infested with varroa mites may have 
EFBlike symptoms; if there is any question, send 
a sample of brood to the USDAARS Bee Research 
Lab in Beltsville (see “Bee Laboratories (National and 
Provincial)” in the References. Use the method previ
ously described in the section on AFB testing. Read 
about varroa mites in Chapter 14.

 Control

These methods have been used to control EFB:

Requeen to break the brood cycle; this allows the ¥

bees to clean out dead and infected larvae.
Use chemotherapeutic agents to treat the disease ¥

(see “Foulbrood Disease Chemotherapy,” below).
Feed with clean syrup and pollen supplement/¥

substitute; make sure the pollen you purchased is 
irradiated, as it could contain EFB spores or other 
disease organisms.
Restrict drifting between colonies, by relocating ¥

or redistributing hives (see the illustration on hive 
orientation in Chapter 4).

Chapter 1: Understanding Bees  i 

European Foulbrood Disease

Symptoms:
Bacteria infect younger, uncapped larvae, 

turning them brown

Test:
Larvae are twisted in the cells, no pupal  

tongue is evident, no “foul” smell is present, 
and the ropiness test does not apply
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Carefully inspect brood in frames before exchang¥

ing equipment.

foulbrood Disease Chemotherapy

Drugs can be given to bees for both AFB and EFB 
once the disease has been diagnosed. Starting in the 
1940s, beekeepers used the antibiotic oxytetracycline 
(sold as Terramycin) to control AFB. Unfortunately, 
in the 1990s this drug was found to be no longer ef
fective for AFB. It is, however, used to treat EFB. 
Currently, the new antibiotic for AFB is used only to 
treat the disease, not to prevent it. This drug is tylo
sin tartrate, sold as Tylan soluble powder.

The antibiotic drugs do not cure the disease; they 
prevent the spores from germinating, allowing the 
bees to clear out diseased brood. The antibiotic must 
be present while the larvae are being fed, to prevent 
germination inside healthy larvae.

Never use any chemotherapeutic drug during a 
honeyflow. If drugs are used during a honeyflow, the 
honey must not be used for human consumption. 
Follow the label directions before using any drugs 
on bees. Otherwise, you may not be giving enough 
medication to treat the disease and are contaminat
ing your honey.

Some beekeepers are deciding not to treat their 
bees with any drugs. If you decide to do this, check 
with your state bee inspector and determine where 
other beekeepers are within the flight limit of your 
colonies, to be sure that you are not picking up (or 
are the source of) pathogens or parasites from (or 
to) other bee colonies. A better alternative would 
be to practice an IPM scheme, outlined in the next 
chapter.

fumigation Chambers

Special fumigation chambers or gamma radiation 
can decontaminate empty combs and equipment. 
This method kills the disease spores and allows the 
equipment to be reused. Most states no longer have 
these chambers. Check with the local bee inspectors 
or state agriculture extension offices for the licensed 
operators in your area.

fungus: Chalkbrood Disease

Although common in Europe for decades, chalk
brood was first reported in the United States in 1968 
on leafcutting bees (Megachilidae) and on honey bees 

in 1972; it is now spread throughout the country. The 
causative agent is the fungus Ascophaera apis (Maas
sen ex. Clausen), and it may reduce honey produc
tion but usually will not destroy a colony. Currently, 
chalkbrood disease has been reported to be on the 
rise and in some instances can kill colonies weakened 
by mites or other diseases or by stress (moving bees 
frequently for pollination) or exposure to pesticides 
(including fungicides). Some genetic lines, especially 
inbred bees, can be more susceptible than others, so 
one control may be to requeen a diseased colony with 
a new strain of bees.

There are about 20 other Ascophaera species, and 
some of them affect other pollinating insects. Infec
tions are seen in the late larval stages, and drone 
brood can be especially vulnerable because they are 
on the cooler edges of the brood frame.

The symptoms are the appearance of white, mum
mified larvae, first in the cells and then on the bot
tom board. The infected larvae are usually removed 
from their cells by nurse bees. Dried mummies will 
eventually turn dark gray to black; eventually all 
these colors of mummies can be found in brood 
frames and on the bottom board (see the illustration 
of chalkbrood disease on p. 207).

The most susceptible larvae are four days old. The 
spores of the fungus are resistant to degradation and 
can be viable for 15 years. Spores are transmitted 
throughout an apiary by:

Wind.¥

Soil.¥

Nectar, pollen, and water.¥

Drifting bees or diseased robber bees.¥

An infected queen.¥

Equipment.¥

During food exchange.¥

While chalkbrood is not a serious disease to part
time hobby beekeepers, in severe cases a colony can 
be reduced and honey crops lost. In some commercial 
operations, chalkbrood can be a serious problem. Pes
ticide exposure may be responsible for lowering bee 
immunity or killing beneficial fungi, but investiga
tions in this area are still too premature. Staying cur
rent with bee research will help you become a better
informed beekeeper.

There is no chemical registered for use against this 
disease, but managing strong, healthy colonies keeps 
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many diseases under control. Additional methods 
that have worked are:

Move hives to sunny location, with plenty of air ¥

ventilation and dry conditions.
Remove infected combs and burn them; replace ¥

with new foundation.
Add bees to strengthen weakened, diseased hives.¥

Requeen if disease is severe, especially with hy¥

gienic queen lines.
Make sure bottom board is dry throughout the ¥

year.
Feed syrup and protein supplements to keep ¥

colony strong and healthy (see Chapter 7 and 
“Diseases and Pests” in the References).

While there are other diseases caused by fungi, 
such as stonebrood (Aspergillus flavus and A. fumi-
gatus), they are rarely seen or go undiagnosed. If you 
have any questions about a disease, send samples to 
the USDAARS lab Beltsville.

Viral Diseases

Viruses are different from bacteria—they are frag
ments of DNA or RNA (nucleic acids in a protein 
coat) that have become detached from the genomes 
(chromosomes) of bacteria. They are considered non
living organisms because they lack all of the neces
sary features that allow them to reproduce on their 

own. They can only live, grow, and reproduce by al
tering the DNA of living host cells to manufacture 
more viruses and use the nutrients from host cells; 
after replicating themselves, the host cells are de
stroyed. Because of the small size (over 100 times 
smaller than bacteria), they cannot be seen with a 
conventional microscope; the only way to positively 
identify viruses is to use molecular technology.

Antibiotics, which kill only bacterial organisms, 
do not work on virus diseases. Many virusprone bees 
may have a genetic predisposition to viral conditions, 
and the only reliable way to control such diseases is 
to requeen the colony with resistant stock. Unfortu
nately, investigators found a new virus (IAPV) while 
searching for the cause of CCD, and others have been 
recently identified (2006). As we have said before, es
pecially in the area of pests and diseases, informa
tion changes very fast, so keep current with the new 
research.

Viruses are spread by mating of drones to queens 
(venereal transmission), through the egg to larvae 
and adults (vertical transmission), and between bees 
via food and fecal matter (horizontal transmission). 
Some viruses are also found in bee bread and wax. 
The prevalence of bee virus is still not known, but 
with the current CCD situation, better surveys and 
testing will help give us a clear picture of the spread 
and extent of these pathogens.

Prior to the introduction of parasitic mites, the 
only virus most beekeepers came in contact with was 

Chalkbrood Disease
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sacbrood virus. Now in the postmite era, 18 viruses 
have been identified that cause bee diseases; the 7 
outlined below are the most commonly encountered 
(in order of most seen to least). For more information 
see “Diseases and Pests” in the References.

Deformed Wing Virus (DWV)

This virus was first identified in 1991 and became no
ticeable only after varroa mites were discovered, with 
which it is associated. It is now distributed world
wide. Symptoms include young workers emerging 
with wings that are twisted, deformed, and wrinkled. 
These bees are underweight, discolored, and have a 
shortened life span since they will be dead within 48 
to 67 hours. Drones will be the first to get this virus. 
Bees infected with DWV are usually evicted from the 
colony and can be seen crawling on the ground in the 
apiary; they are a sign that the colony may soon col
lapse. This virus is vectored by the varroa mite, and 
there is no known treatment, other than controlling 
the mites. Some reports suggest that requeening with 
an uninfected queen early enough in the season may 
help save the colony; however, to date, there is no way 
to test if queens are virus free.

Black Queen Cell Virus (BQCV)

First isolated in 1977, this virus kills capped queen 
larvae and prepupae and may be associated with 
Nosema apis. The diseased larvae inside the cell 
turn yellow and have a sacbroodlike covering. It is 
commonly found in commercial queenrearing op
erations in the spring and early summer, but is also 
found in worker brood and adult bees. Infected queen 
larvae or prepupae sealed in the cells turn black, and 
the cell walls turn brownblack. Virus particles are 
transferred by nurse bees from the food glands, and 
bees with nosema can also be infected with BQCV. 
Infected queens may have a poor brood pattern, so 
requeening would certainly be advised. Further stud
ies need to be done, and perhaps controlling nosema 
could reduce the incidence of the virus.

israel acute Paralysis Virus (iaPV)

This virus was discovered in 2004 and associated 
with dying colonies in the 2007 outbreak of CCD. It 
causes paralysis in bees, which then die outside of the 
hive, and is transmitted by varroa mites.

acute Bee Paralysis Virus (aBPV)

This virus was first identified when bees were ex
perimentally inoculated with chronic bee paralysis 
virus (CBPV) in 1963; the bees were seen trembling 
and crawling on the ground with dislocated wings. 
ABPV is found in brood and adult stages and is often 
seen during the summer when varroa populations 
are high. It appears that the mite also activates the 
virus in infected bees, but its replication in bees or 
mites is still not clearly understood.

sacbrood Virus (sBV)

Sacbrood is globally distributed and was first iden
tified in the United States in 1913. Both larvae and 
adults can get the disease, but it is most easily seen 
in larvae that are two days old or older. Nurse bees 
become infected when cleaning out diseased larvae, 
and the viral particles are found in the food or hypo
pharyngeal glands. Thus the virus is spread through
out the colony, including in foragers, who can infect 
the pollen loads when they regurgitate nectar onto 
their pollen baskets. Young bees can then become 

Deformed Wing Virus
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infected by feeding on virusladen pollen. Sacbrood 
disease is easy to diagnose when seen in the larvae, 
but the adults with the disease may not live long. If 
you see a scattered brood pattern, examine the brood 
carefully; larval symptoms are clear and obvious:

Larvae are darkened from white to yellow; even¥

tually they will turn dark brown.
Older larvae develop leathery skin and dark head ¥

regions.
Blackheaded larvae are bent toward cell center.¥

Larvae fail to pupate and die with heads stretched ¥

out.
Diseased larvae are easily removed in liquidfi lled ¥

sacs (the larval skin).
Scales are dry, brittle, and easily removed.¥

Disease is oft en seen in the spring and early sum¥

mer months.

Sometimes bees remove these diseased larvae 
quickly, but if there is any question as to the iden
tifi cation, send a sample to the USDAARS Bee Re
search Lab in Beltsville (see method in “American 
Foulbrood Disease” above). Sacbrood can also be 
found in the spring aft er many foragers have been 
killed by pesticides. A new strain of SBV from the 
Asian bee A. cerana has now been identifi ed in India; 
it is called Th ai SBV.

Strengthening a colony with clean food and more 
bees may help in its recovery. Because sacbrood is a 
viral disease, medication is ineff ective; requeening 
the colony may remedy the situation.

Kashmir Bee Virus (KBV)

First isolated from Asian honey bees in 1977, KBV 
was subsequently found in Australia and New Zea
land and later in North America. Th is virus attacks 
all stages of bees and brood with no clear symptoms; 
it is closely related to ABPV. While the virus could 
be present as an inapparent infection (no symptoms), 
KBV has been shown to be activated to a lethal level 
when varroa mites are present in high numbers; the 
mites can transfer the virus.

Chronic Bee Paralysis Virus (CBPV)

Th is virus was fi rst identifi ed while the tracheal mite 
outbreak was being studied in the United Kingdom. 
Later, virus particles were extracted from dying bees. 
Th is virus is now found worldwide, except South 
America. It has two forms: One form is represented 
by trembling bees crawling on the ground with ab
normal wing posture and distended abdomens. Th e 
other form is called hairless black syndrome because 
the bees lose their hair, appearing shiny black or 
greasy; such bees are not allowed back into the hive, 
and therefore are found on the ground. Both forms 
can be present in the same colony. CBPV is less viru
lent than ABPV, which takes only one day to kill bees. 
It is found in overcrowded colonies where the hairs of 
bees can break, exposing the cuticle, so it is not trans
mitted by varroa. It is not usually seen anymore.

notes
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Mites

Mites are arthropods belonging to the superorder Ac
ari, which also contains ticks; all have eight legs (see 
the illustration of a female tracheal mite on p. 211). 
They differ from spiders in that spiders breathe with 
book lungs and most mites have a tracheal system. 
Mites represent an amazingly diverse and rich order 
of animals. Many of them are microscopic and so are 
not often seen; they range in size from smaller than 
100 micrometers to over 2 mm (0.8 inch). In adults, 
there are two body regions, the gnathosoma (head) 
and idiosoma (abdomen and legs), which has four 
pairs of walking legs; larvae usually have six legs.

To date, over 50,000 named species of mites have 
been identified, but estimates of over one million 
species not yet described have been suggested. Their 
habitats are even more diverse than those for insects, 
and include in and on soil, water (fresh and salt), 
plants, arthropods, vertebrates, and invertebrates. 
Some more interesting habitats are sea snake nos
trils, walrus lungs, sea urchin guts, and snail shells 
(the mites live in special pockets on the shell and 
eat snail slime). Many are parasitic, and some attack 
animals, such as the sarcoptic mange mites (family 
Sarcoptidae), which burrow under the skin. Demo
dex mites (family Demodicidae) live in the hair fol
licles of mammals (including humans). House dust 
mites (family Pyroglyphidae) originally inhabited 
rodent nests but moved in to our homes—a much 
bigger nest. Other mites live in food, such as cheese, 
flour, seeds, and fungi or mold. Because they have no 
wings, mites are dispersed by wind, water, insects, 
plant seeds, mold and fungal spores, and birds, to 

name a few modes. The scientific study of mites is 
called acarology. (Greek: akari means mites.)

Dr. G.C. Eickwort, in chapter 40 in Africanized 
Honey Bees and Bee Mites (1988), listed around 40 
mites found inside a beehive. To date, the only two 
parasitic mites found inhabiting honey bees in the 
United States are listed below. The third one, Tropi-
laelaps, may still make its way out of Asia and inhabit 
new areas (see the information on other parasitic 
mites in this chapter).

 tracheal Mites (acarine Disease)

Tracheal mites are the causative agent of acarine dis
ease, which was originally called Isle of Wight dis
ease, named after where it was first found in 1919. 
When the mites were discovered, all importation of 
honey bees into the United States was halted, and 
Congress passed the Honey Bee Act of 1922. How
ever, the mite was found in Mexico in 1984, and from 
this first report, it quickly spread by way of migra
tory beekeepers and packages into northern states 
and Canada. Many colonies of bees were initially lost 
(owing to tracheal mite infestation) before the var
roa mite appeared. Distribution of the tracheal mite 
is now worldwide, except in some Pacific islands and 
perhaps in some African countries.

This small mite (Acarapis woodi [Rennie]) lives in
side the thoracic tracheae (breathing organs) of adult 
bees. A newly mated female tracheal mite emerges 
from an old host bee, and by crawling up on the bee’s 
hair, quests to find a newly emerged or callow bee; 
see the illustrations of the female tracheal mite and 
the stages of tracheal mites on p. 211. Once the mite 

Chapter 14
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finds a suitable host, she enters the trachea by means 
of the spiracle opening, and can lay about one egg per 
day, for 8 to 12 days; see the sidebar on other parasitic 
bee mites. After the eggs hatch, the immature mites, 
or larvae, live as parasites inside all adult bees, feed
ing on bee hemolymph by piercing the walls of the 
tracheal tubes. New male mites emerge after 11 or 12 
days while females emerge in 14 or 15 days.

The bees at risk are young, newly emerged bees 
(workers, queens, and drones) up to three days old, 
which are distinguished and selected by female mites 
over older bees (see the life cycle chart on p. 212). 
During the summer months, the number of tracheal 
mites can be quite low because of the short life of the 
workers. However, over winter when bees are clus
tered, mites can infest and reinfest bees until the 
mite population is high enough to cause the colony to 
perish. This is why the first signs of the tracheal mite 
are dead colonies in the early spring, hives empty of 
bees but full of honey.

These mites can cause severe losses in temperate 
climates but cause fewer problems in warmer cli
mates. However, they may carry virus diseases or 
cause queen supersedure; purchased queens often 
have tracheal mites. Because of their small size, tra
cheal mites are often overlooked, and their impact 
is now overshadowed by the larger varroa mite. But 

they have not disappeared. If your colonies are not 
thriving and have been checked for all other prob
lems, you should look for tracheal mites.

Collecting Bees to test for tracheal Mites

External signs of tracheal mites are unreliable but 
include dwindling populations of bees, weak bees 
crawling on the ground with Kwings, and aban
doned hives in the spring with plenty of honey stores. 
A positive diagnosis of the tracheal mite by gross 
examination of the colony or by the finding of bees 
walking around on the ground cannot be done. Some 
of the visible symptoms are not always reliable and 
are not necessarily due to the mite. Therefore, in or
der to determine if you have mites, you must dissect 
bees or send a sample of your bees to the USDAARS 
Bee Research Lab in Beltsville, Maryland (see “Bee 
Laboratories (National and Provincial)” in the Refer

Questing Female Tracheal Mite Stages of Tracheal Mite

.
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ences), as you would send brood samples for analy
sis for foulbrood. If you suspect that your apiary is 
infested with this mite, and you want to collect the 
specimens yourself, here is how to do so:

Step 1. Sample at least 50 percent of the colonies in 
any one apiary. The best time of year to collect 
bees for tracheal mites is early spring or late fall.

Step 2. Collect only “old” bees, including drones; old 
bees are most likely to have an infestation and are 
the easiest to diagnose (see below). They can be 
found on the inner cover, at the entrance, or out 
foraging, not near the broodnest.

Step 3. Place the collected bees in 70 percent ethanol 
(alcohol) or isopropyl (rubbing) alcohol or freeze 
them in a glass or plastic jar or bag.

Step 4. Send or deliver these specimens to the state 
bee inspector, state entomologist, or USDA lab, 
with the following information:

Your name, address.¥

Location of apiary tested (state, county, ¥

township).

Number of colonies in the apiary.¥

Source of bees (i.e., name of dealer).¥

If you are sending the samples through the mail, 
use bees stored in alcohol, or place the frozen bees 
in a very small amount of alcohol. Pour off as much 
alcohol as possible to reduce the weight if you are 
shipping by the postal service. Check the USDAARS 
Beltsville lab website for mailing instructions.

Dissecting Bees

If you want to dissect bees yourself, or for a sci
ence class project, follow the procedure outlined be
low. Patience and practice are the most important 
requirements for a successful dissection. Practice 
on drones first, especially those collected in the late 
summer or early fall; they are easy to hold and their 
tracheal tubes are larger. If you are requeening a col
ony, check your old queen, for she may have infested 
the entire colony. Finally, collect some old summer 
or early spring bees and dissect them. If you have 
used chemicals to control varroa mites, you may not 

Life Cycle Chart
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find a lot of tracheal mites, so collect bees before you 
treat.

A dissecting microscope (at about 40–60X) and a 
pair of fine jeweler’s forceps will be needed. You can 
find older microscope models online or at school or 
university surplus departments. Now follow these 
steps:

Step 1. Soften a frozen bee by holding it in your 
hand for a few seconds. If the bee was stored in 
ethanol, it is already soft enough, but if it has 
been in alcohol for a few months, the tissues will 
be darkened and it may be difficult to see mites.

Step 2. Place the bee on its back and pin it through 
the thorax, between the second and third pairs 
of legs, to a piece of corkboard. You can also hold 
the bee in your fingers once you have become ac
complished at this technique.

Step 3. While looking through the microscope, re
move the head and pull off the collar surround
ing the thoracic opening with the forceps (see the 
illustration on dissecting bees on this page).

The thoracic trachea will be exposed when this 
covering is removed. In a healthy bee the trachea 
looks like a pearlywhite dryer hose. If mites are pres
ent, the trachea will have shadows or be spotted—the 
spots being mites of all ages. In severe infestations, 
the tube can be completely brown or black. Dark
ened tracheae will be visible to the naked eye, while 
healthy tracheae will be white and shiny. You can 
use this method to detect heavy infestations (spring 
and fall) but not light ones, such as in the summer. 
You should examine at least 25 bees per sample, as 

light infestations can be missed by sampling too few 
bees.

This is one of several ways to look for tracheal 
mites. Check the Internet, or your local beekeeping 
organization, for more information; for a video of 
tracheal mite dissection, go to the following USDA
ARS website: http://www.ars.usda.gov/pandp/docs.
htm?docid=14370.

Controlling tracheal Mites

Chemical. Menthol, from the plant Mentha ar-
vensis, is sold in crystal form (98% active ingredi
ent) at many bee supply companies; each twostory 
colony takes 1.8 ounces (50 g) of the menthol or one 
packet. The problem with menthol is that it is tem
perature dependent. Menthol vapors will sometimes 
cause the bees to leave the hive if the temperature is 
too hot. Conversely, the crystals will be ineffective if 
the temperature is too cold, because not enough va
pors would be released. The crystals should remain 
in the colony at least two weeks. Remove all menthol 
at least one month before the surplus honeyflow, to 
keep honey from becoming contaminated. It is not 
used much anymore.

Other chemical control methods include formic 
acid and a commercial product (Apilife Var), which 
are the only chemicals approved for controlling tra
cheal mites in the United States. These compounds 
are also used for varroa mites. Check with state ag
riculture or apiary inspectors, bee suppliers, and 
bee journals for the current status of other chemical 
controls.

Oil Patties. An alternative method is to use oil 
patties; a vegetable shortening (not lard) and sugar 

Dissenting Bees for Tracheal Mites
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patty kept in the colony over winter (October to 
April) has been shown to protect bees against these 
mites. Do not put these patties in the colony all the 
time because they will attract the small hive beetle.

To make the patties, use a 1:2 ratio of vegetable 
shortening to white sugar, or enough of each to have 
the patty hold its shape. Place a quarterpound (93 g) 
patty, about the size of your hand, on the top bars of 
the broodnest in each colony in late fall. This will help 
protect emerging bees during the winter months. The 
patty should last about a month; after that, replace 
it with another one. Some colonies will remove the 
patty much more quickly; they may be displaying 
hygienic behavior, a good trait. Because young bees 
are continually emerging, it is important to have the 
patty present in the colony for an extended time be
fore winter. The best time to treat is when mite levels 
are climbing—that is, in the fall and early spring (see 
the chart showing the sequence of suggested treat
ment times on p. 220).

Varroa Mite (Varroosis)

The varroa mite was first identified in 1904 as Varroa 
jacobsoni (Oudemans) on the Asian honey bee A. cer-
ana in Indonesia, where it reproduced only in drone 
brood and otherwise caused little damage to the bees. 
Later, two other species have been described: V. un-
derwoodi and V. rindereri, which are morphologically 
different from V. jacobsoni and are found on other bee 
species (see “Bee Mite Table,” p. 219) but had not been 
reported on the European honey bee (A. mellifera). 

Once the European bee became established in Asia, 
V. jacobsoni was found to reproduce on both drone 
and worker brood and also caused significant colony 
losses.

In the 1980s, differences in the V. jacobsoni mite 
were noted from the various regions where the mite 
was found. Variations in the shape and size of the 
adult female mite in their reproductive biology were 
recorded. Meanwhile, A. mellifera colonies in Europe, 
North America, and the Middle East were quickly 
succumbing to mite infestation, while bees in the 
tropics of South America were not. Finally, molecular 
techniques showed that varroa from Asia were geneti
cally different from those mites in the United States. 
In 2000, V. jacobsoni inhabiting A. mellifera was found 
to be another species and was renamed V. destructor 
(Anderson and Trueman 2000). After further study, 
eighteen different haplotypes (mites with unique mi
tochondrial [mtDNA] sequences) were found, nine in 
V. jacobsoni, six in V. destructor, and three unresolved 
(see “Bee Mite Table,” p. 219).

In 1986, varroa was first reported in the United 
States and is now one of the major killers of bee colo
nies. Adult female mites attach themselves onto adult 
bees and are thus inadvertently carried to other unin
fested colonies or apiaries. This method of transpor
tation is known as phoresy, and mites collected from 
adult bees are called phoretic mites. The movement 
of the African bees north from South and Central 
America has accelerated the mite’s spread through
out the United States. Consequently, this mite, aptly 
named V. destructor, has since spread across most 
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Up to three daughter mites can develop in drone brood because of the 24day time frame it takes for drone adults to emerge. 
If the foundress mite infests worker brood, on average only one daughter has time to reach maturity; if in drone brood, 1 to 3 
daughters can emerge. The foundress mother mite can reinfest at least one other brood cell. Males mate with their sisters in the 
capped cell and never leave the cell; they are killed by nurse bees cleaning the cell. Mites very rarely enter queen cells.
E = egg, P = protonymph, D = Deutonymph, A = Adult. Schematic by D. Sammataro; see also http://www.ars.usda.gov/Services/
docs.htm?docid=2744&page=14.



216  The Beekeeper’s Handbook

of the beekeeping world. (For a map of its historic 
spread, go to http://www.mylovedone.com/image/
solstice/win10/SammataroandArlinghaus.) Most re
cently (2008–2010) varroa has been found in New 
Zealand, Hawaii, Madagascar, and parts of Africa.

life Cycle of Varroa

Varroa is a big mite, with adult females measuring 1 
mm long by 1.5 mm wide (0.04 x 0.06 in); it is easily 
seen with the naked eye, and is about the size of a large 
pinhead (see illustrations of the mite and its life cycle 
on p. 214). The life cycle of varroa mites is closely tied 
to the life cycle of bees, and since these mites don’t 
have eyes or noticeable antennae, they navigate in the 
dark of a colony by touch, heat, and smell. Only adult 
female mites are found on adult bees, feeding on bee 
hemolymph by piercing the soft tissues between the 
abdominal segments or behind the head.

Female mites are attracted to the odor of the drone 
brood pheromone—but they will also invade worker 
brood if drone brood is lacking—and the prepupae, 
as the cells are about to be capped. When the bee 
larva is old enough (seven to eight days from the egg 
stage), the mother mite moves into the cell where 
the bee larva is developing, and hides at the bottom 
of the food fed to the growing bee. She is able to do 
this because she has two lateral peritremes, or breath
ing tubes, which help her breathe when she hides in 
the brood food. By hiding, she avoids detection by 
the nurse bees, which will soon cover the cell with a 
wax cap so the larva can spin a cocoon and finish the 
transformation into an adult bee.

Now the mother mite must act quickly to keep 
from becoming entangled in the cocoon’s silk; she 
must crawl up onto the metamorphosing bee and 
hang on until the spinning process is complete. After 
the cocoon is formed, the mite then starts to feed, 
piercing a hole between the forming legs of the bee 
pupa. In about 30 hours she lays her first egg, a ster
ile egg that becomes a male, followed about every 
30 hours or so by fertile daughter eggs. During this 
time, the mother carefully keeps the feeding wound 
open so her young ones can eat.

When mature (in five to six days), the male mite, 
who is small and whose chitinous shell never hard
ens, will mate with one or two sisters before he him
self dies. He never leaves the natal cell. When the be
leaguered bee finally completes metamorphosis and 
emerges as an adult, the mother and daughter mites 

also emerge to begin the cycle over again. The num
ber of daughter mites produced depends on whether 
the mother mite invaded a worker bee or drone bee 
larva. Because workers take 21 days to develop from 
egg to adult, that leaves a maximum of 18 days for 
the mites to complete their own development. This 
means that only one (rarely two) daughter mites 
will have enough time to develop into adults. If the 
mother mite enters a drone cell, there will be one to 
three daughters capable of growing to adulthood be
cause the drones’ development time is 24 days (see 
the illustration of the life cycle of the varroa mites 
on p. 215).

Most times the infested young bees, if not killed 
outright by the feeding mites, will be weakened and 
soon die. The new female mites will live for a time 
outside on other bees, until they invade new brood 
to repeat the cycle. The damage varroa does to bees 
is subtle and still not clearly understood, but is prob
ably responsible for:

Reduced flight activity of foraging bees.¥

Weight loss (6–25%).¥

Reduced life span (by 34–68%).¥

Reduced blood volume (by 15–50%) when fed ¥

upon by mites.
External damage (chewed wings, legs, stunted ¥

growth) if more than five mites in one cell.
Transmission of virus and other pathogens.¥

Clearly, detection and treatment are imperative to 
keep your colonies from perishing.

symptoms of Varroosis

The symptoms of varroosis are many and can be 
confused with those of some other diseases or situa
tions, such as pesticide poisoning. Bee parasitic mite 
syndrome, or BPMS, was first coined by researchers 
at the Beltsville Bee Research Lab, to explain why 
colonies with both tracheal and varroa mites were 
not thriving. The implication of BPMS was that bee 
mites vectored viruses, making bees susceptible to 
other pathogens and now may be included in CCD 
symptoms.

If your colonies have high levels of varroa mites, 
here are some common signs to look for:

Infested capped drone or worker brood; cappings ¥

can be punctured, as in foulbrood.
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Disfigured, stunted adult bees with deformed ¥

wings, legs, or both; there can also be bees crawl
ing on ground.
Bees discarding infested or deformed larvae and ¥

pupae.
Pale or dark reddish brown spots on otherwise ¥

white pupae.
Spotty brood pattern and the presence of diseases.¥

Dead colonies in the late summer, right after ¥

honey has been harvested.
Queens superseded more than normal.¥

Foulbrood and sacbrood symptoms present.¥

American foulbrood disease symptoms existing, ¥

but no ropiness, odor, or brittle scales present.
No predominant bacterial disease found.¥

Detecting Varroa Mites

There are four basic techniques you can use to 
detect varroa mites. It is important to be able to test 
your colonies periodically to determine the levels 
of mites so you can choose which treatment will be 
the most efficacious. Because mites are now resistant 
to acaricides, you must choose treatments that will 
control mites without contaminating hive products. 
Check at least 10 to 20 percent of the colonies in each 
of your apiaries.

Cappings Scratcher
You can observe mites inside capped bee cells by 

using a cappings scratcher (with forklike tines), a tool 
for scraping the wax cappings off of honey frames. 
Use this tool to pull up capped drone pupae. Here’s 
how:

Step 1. Pick a frame of drone brood or find a large 
patch of drone brood on several frames.

Step 2. Hold the forked tines parallel to the comb 
and insert the tines into the top third of the cap
pings, into the pupae below.

Step 3. Pull the capped drone pupae straight up or 
lift up the handle end of the fork, leaving the 
tines on the comb, until the drone pupae are 
pulled out of their cells.

Step 4. Examine the pupae carefully. A heavy infes
tation is at least two mites per cell; a moderate 
level is five mites per 100 pupae. The mites are 
clearly visible: females are reddish brown and 
look like ticks on the white pupae. Immature fe
male mites are white or light brown.

Ether Roll
This method should be used by experienced bee

keepers, as it can be unreliable (not all the mites are 
dislodged, giving you a false reading).

Step 1. Collect approximately 300 bees in a wide
mouthed jar with lid.

Step 2. Scrape bees (do not get the queen) into the 
jar; you can also use a car vacuum modified to 
collect bees in a jar.

Step 3. Knock bees to bottom of jar with sharp blow; 
there should be about a 1inch (2.5 cm) layer of 
bees on bottom.

Step 4. Remove lid and spray 2second burst of 

i

Courtesy of M. Burgett and A.I. Root Company.
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ether starter fluid into the jar. Alternatively, you 
can add enough 70 percent alcohol, or soapy 
water to cover the bees. (Ether and alcohol are 
flammable—be careful.)

Step 5. If you used ether, replace the lid and agitate 
or roll jar for about 10 seconds to dislodge the 
mites from the bees. The mites should stick to 
walls (see the illustration on testing for varroa on 
p. 217).

Step 6. If you used soapy water or alcohol, shake the 
jar vigorously for three to five minutes and strain 
out bees with a coarse hardware cloth strainer. 
The mites will be in the liquid, which can later 
be strained through a coffee filter and the mites 
counted. Numbers of mites will vary, depending 
on the time of year. 

Sugar Roll
This method will not kill the bees and is used 

by researchers to collect live mites for laboratory 
research.

Step 1. Collect bees in a jar, as above for the ether 
roll. This time, use a canning jar (such as a Ma
son jar) with a removable lid, which has been re
placed with a piece of 8mesh hardware cloth, cut 
to fit inside the metal rim.

Step 2. When you have about 300 bees, add about 
1 to 3 teaspoons of powdered sugar to the jar, to 
coat them. You may need more if there are more 
bees; the bees should be well coated.

Step 3. Shake the jar vigorously and invert it over 
a piece of white paper to catch the falling mites. 
Shake and rest for one to two minutes, then re
peat. You can also put the jar in a sunny spot for a 
minute and then shake the jar again. Remember, 
the number of mites you find will depend on the 
time of year and your region.

Dr. Marla Spivak has devised a method to calcu
late the number of mites in your colony: If you know 
how many bees were in your sample, you can esti
mate the number of mites per 100 bees. If there is 
brood in the colony when you sample, you should 
double this number to factor in the number of mites 
in worker brood. For example, if there are 5 mites/ 
100 bees, the total infestation is probably 10 mites/ 
100 bees. If your colony has more than 10% infes
tation, you should consider treatment. See also the 

website: http://www.extension.umn.edu/honeybees/ 
components/freebees.htm and check Appendix H and  
“Mites” in the References for more information.

Sticky Board
A sticky board is a sheet of paper or other material 

coated with some glue or other sticky substance and 
placed on (or under) a bottom board in your colony. 
Varroa mites will occasionally fall off and will stick 
onto the board; when placed on the bottom board for 
three days, the sticky board is a reliable way to get an 
idea how infested a colony is.

You can purchase readymade boards from com
panies that make traps to monitor insect pest popula
tions (see “Diseases and Pests” in the References), or 
you can make a board using card stock or other stiff 
paper coated with petroleum jelly (use Tanglefoot if 
you live in a hot climate). Place these boards into the 
hives in your apiary.

Step 1. Place sticky board on bottom board of the 
colony. The paper should fit inside the bottom 
board. Cover this paper with a sheet of 8mesh 
hardware cloth with the edges turned under to 
keep it off the sticky paper. You can also staple 
the mesh to ¼inchhigh (0.6 cm) wooden lath 
strips, to keep the bees from contacting the sticky 
board.

Step 2. Leave the board in for at least three days.
Step 3. Pull out sticky board and count mites. If you 

divide the number of mites by the number of 
days the board was in the colony, you will get an 
average number of mites dropping per day. High 
numbers of mites (more than 50 per day) may 
indicate the apiary needs to be treated.

These techniques will tell you, with varying de
grees of accuracy, the number of mites in a colony. 
The most accurate is the sticky board, which is a 
passive and generally noninvasive way to determine 
mite loads. The mite populations are always chang
ing, depending on the time of year, amount of brood, 
size of the bee population, and race of bees. Stay 
current with the literature on economic injury level 
for varroa mites, the number for which treatment is 
recommended.

Many bee supply companies sell bottom boards 
that can accommodate sticky boards, as well as those 
that have a permanent screen, to allow mites to natu
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rally drop out. Check the catalogs to see what is avail
able. To make counting easier, a company in Michi
gan (Great Lakes IPM) makes a board with a third 
of the grid blackened for easier counting; they also 
come in nuc sizes.

treatment for Varroosis

Choose the treatment appropriate to the season. 
If high mite populations are found during the sum
mer honeyflow (most common), you cannot put in 
chemical acaricides, as this will contaminate honey 
and beeswax.

To date there are only a few chemical control 
products registered for treating varroa: Apistan, a 
plastic strip (like a flea collar) impregnated with the 
pesticide fluvalinate. Apistan is now mostly replaced 
with CheckMite+ strips (active ingredient is couma
phos) because the mites, in many areas, are resistant 
to fluvalinate. Other chemical acaricides include 
formic acid and a commercial product (Apilife Var); 
these two are the only approved control chemicals in 
the United States. Sucrocide is another product, but 

some researchers have not found this to be very ef
fective. Acaricides are generally placed in colonies in 
early fall, after the honey supers have been removed 
(see the chart of the sequence of suggested treatments 
on this page) and again in the spring. Due to the in
effectiveness of some of these chemicals, check out 
other options now available.

Other products that are coming are Hivastan and 
ApiGuard. Check to see if these are permitted (some 
still have an EPA Section 18 Emergency Exemption) 
or are not yet approved. All registered chemicals are 
available from bee supply companies, and it is impor
tant to follow the label directions carefully. Do not be 
tempted to use other, homemade chemical cocktails, 
as some of these are now being detected in the honey 
and especially the wax, making them unfit for hu
man consumption, use, or sale. Timing of treatment 
is very important.

Formic acid is effective but its liquid form is very 
dangerous to use. It acts as a fumigant, killing both 
types of parasitic mites, but it can be toxic to bees 
too if not applied correctly. It is extremely caustic to 

Use oil patties  
over winter to reduce 

tracheal mites and 
pathogens.

Feed (pollen,  
syrup) and  
medicate  

(fumagillin, TM25); 
add an oil patty.

Monitor mite levels, and if needed,  
treat for varroa in the spring. Only  

one treatment is necessary if colonies  
are not reinfested later on.

Monitor mite levels; high varroa 
here may kill colony. Treat again 
if needed with strips, or to save 

honey, use a cultural control. Use  
strips if mite load is high.

Monitor mite levels; treat with  
oil patties as fall approaches.  

If not already treated, insert strips,  
in time to remove before winter.  

Feed fumagillin.

Remove all strips; feed 
oil patty, and  

prepare for winter.

Requeen colony if 
queen is more than 

one year old. Reduce 
forager and drone 

levels. Use oil patties.

Remove honey, and treat  
with Apistan if necessary;  

apply oil patties.

Monitor varroa levels; add  
super for honey as needed.  

If varroa levels are high,  
use a cultural control.

Reverse as needed. Before flow  
starts, take out all varroa strips;  

feed oil/sugar patties.

Reverse, feed, 
and medicate as 
needed. Test for 
mites and treat  

if necessary.

Wrap hive 
(optional); 

provide clean 
and adequate 
honey stores.
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humans, so respirators must be worn. The same is 
true for oxalic acid, which is also used but not yet 
registered for use as a miticide.

If you don’t want to use chemical controls, an inte
grated pest management (or IPM) approach presents 
a multiple of options, the last of which is chemicals. 
See more about IPM in this chapter. Recent research 
has found that the pesticides found in the beeswax 
comb can interact with one another or with contami
nants that bees bring in from their foraging trips; the 
end result appears to be that some combinations (e.g., 
fungicides and miticides) make the compounds toxic 
to bees. Keep current with the ongoing studies; see 
“Pesticides” in the References.

Major inseCt eneMies

Wax Moth

First reported in the United States in 1806, this pest 
was probably introduced with imported bees. The 
female greater wax moth (Galleria melonella L.) is  
about ½ to ¾ inch (1.3–1.9 cm) long and is gray
brown (color varies somewhat). This moth holds the 
wings tentlike over the body instead of outstretched, 
or upright, like a butterfly. The wax moth is thought 
to have evolved with honey bees from Asia and com
monly inhabits nests of all honey bee species.

This moth deposits eggs in cracks between hive 
parts or in any other suitable place inside the hive. 
After hatching, the larvae are quite active, moving up 
to 10 feet (3 m) to infest other hives, where they tun
nel into the wax combs, hiding at the midrib to keep 
from being discovered by house bees. The dark wax 
of brood combs contains the shed exoskeletons of bee 
larvae and some pollen, both of which are highly at
tractive to wax moth larvae. The larvae can grow to 
1 inch (2.5 cm) long in 18 days to 3 months, depend
ing on the temperature. As these larvae tunnel along, 
silk strands mark their trails through the combs (see 
the illustration of the wax moth on p. 222). Before 
pupating, the larvae fasten themselves to the comb 
face, on the wooden frames, or inside the walls, inner 
covers, or bottom boards of the hive and spin a large 
silk cocoon. The moth larvae can damage the hive 
furniture by chewing into the wooden parts. Left 
untended, wax moths can destroy weak hives within 
one season.

Symptoms of wax moth damage are:

other Parasitic Bee Mites

There are two other parasitic mites but they are not 
yet found in the United States: Euvarroa and Tro
pilaelaps. Euvarroa was first identified from Apis 
florea, the dwarf honey bee from India, in 1974 and 
is reported to parasitize only drone brood. These 
mites are smaller than Varroa and currently two 
species have been identified: Euvarroa sinhai on A. 
florea throughout its natural range, and E. wong-
sirii on A. adreniformis from Malaysia and Thai  
land (see table on p. 219). Euvarroa generally have 
long setae or hairs on the posterior edge of the 
pearshaped body shield and so far are not a threat 
to our bees.

The Tropilaelaps mite is the newest threat to 
global apiculture but for now is confined to its 
home range in Asia where four species have been 
identified (see References in the “Mites” section 
and the table on p. 219). This mite is an important 
pest of the introduced European honey bee A. mel-
lifera wherever it has been introduced throughout 
Asia. Of importance is that the adult mites, both 
male and female, are fast, active, and will invade 
bee brood before it is capped. They are reported to 
be phoretic for only a few days, however, and may 
not survive for long in a broodless colony. One 
method of control is to cage the queen for a week or 
so to keep the colony broodless. These mites carry 
some of the same bee viruses as do Varroa. Be alert 
when monitoring mite levels in your colonies to 
watch for this new mite (see illustration comparing 
Varroa and Tropilaelaps). If you do find it, contact 
your local apiary inspector or the National Bee Lab 
in Beltsville (see References).

Note: The USDA plans to conduct a survey in 
2011 to look for Tropilaelaps and for Apis cerana.

i

Comparing Varroa Mite and Tropilaelaps

Varroa Tropilaelaps

Bar is 1 mm

Comparing Varroa Mite and Tropilaelaps
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Tunnels in combs.¥

Silk trails, crisscrossing one another over combs.¥

Small dark specks (excrement of wax moth lar¥

vae) on bottom board or in the silk trails in a hive.
Silk cocoons attached to wooden parts.¥

Destroyed comb, piles of debris, and moth larvae ¥

on bottom board.

 Control

To control wax moths, use these methods:

Maintain strong colonies (the best defense against ¥

wax moths).

Store empty combs in cold places; cold tempera¥

tures will slow the rate of growth and deter the 
adult moths from laying their eggs.
Freeze empty combs or comb honey at 20°F ¥

(–7°C) for 5 hours; at 10°F (–12°C) for 3 hours; 
or at 5°F (–15°C) for 2 hours. If you are treating a 
lot of comb honey, it is best to freeze for at least 24 
hours to kill any eggs.
Extract supers quickly and store properly.¥

Burn frames and/or hive bodies that are heavily ¥

infested.
Keep bottom board (or Varroa boards) clean of ¥

debris.

Wax Moth
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Brood combs can be stored if they are exposed to ¥

light 24 hours a day; female wax moths cannot lay 
eggs if light is present.
Fumigate dry combs with carbon dioxide (CO¥ 2) 
composed of 74 percent CO2 and 21 percent ni
trogen (N), at 50 percent relative humidity (RH), 
at 100°F (37.8°C) for 4 hours, 115°F (46°C) for 80 
minutes, or 120°F (49°C) for 40 minutes. Be care
ful, as beeswax starts to melt at 148°F (64°C).

Some other chemicals can be used to fumigate 
combs, but their permitted use varies from state to 
state; the use of mothballs in stored comb is no lon
ger recommended. The state bee inspector or exten
sion entomologist should be consulted before using 
chemicals.

Other controls include using the bacteria Bacillus 
thuringiensis, or BT, which was produced commer
cially to control moth and butterfly caterpillars. BT 
was impregnated in wax foundation to control wax 
moths, and sold separately. The formulation most ef
fective against wax moths is called Certan; however, 
this has not been available in recent years.

A cultural practice is to put combs in the sun; in 
areas that have fire ants (Solenopsis invicta Bunen), 
you can leave mothinfested combs near an active ant 
nest—the ants will kill wax moth larvae effectively. 
But use caution because these ants also kill bee colo
nies and can bother beekeepers.

Wax moths are naturally beneficial because they 
destroy diseased wax combs of feral or varroakilled 
colonies, thus eliminating diseased comb and pro
viding a new clean nesting space for bees. In addi
tion, they are a valuable commodity, sold as fish bait 
and pet food for reptiles and other exotic animals. 
They can be reared off beeswax, using baby cereal, 
glycerin, and honey, and are often a secondary busi
ness to many beekeepers (see Appendix F).

The lesser wax moth (Achroia grisella Fabricius) 
does similar damage to wax comb, but unless the in
festation is great, the damage is minor compared to 
that of the greater wax moth. But if left unchecked, 
this moth can get into dry goods (flour), seeds and 
grains, and stored pollen and pollen substitutes.

 small Hive Beetle

The small hive beetle Aethina tumida (Coleoptera: 
Nitidulidae), our newest bee pest, was first identified 

in a Florida apiary in the spring of 1998. Before its 
discovery in the United States, the beetle was known 
to exist only in South Africa. How it found its way to 
North America is still not understood. It is not con
sidered to be much of a pest in its native home, but it 
has been a major problem in the United States. The 
beetle is now found in all of the states and parts of 
Canada, but it is especially a problem in the south
eastern states, where the winter weather is moderate. 
In most northern areas, populations do not seem to 
build up to high numbers, as they do in southern 
states. As of 2002, the beetle was found in Australia.

The small hive beetle (SHB) is in the Nitidulidae 
family, which includes picnic beetles, known for 
their attraction to fermenting fruit. SHB has been 
found in traps containing fermenting pollen and bee 
bread, cantaloupe, pineapple, and bananas, and may 
use fruit when bee colonies are not available.

Description

The adult beetle is about onethird the size of a 
bee, around ¼ inch (5.5–5.9 mm) long, ⅛ inch (3.1–
3.3 mm) wide, weighing 12 to 15 mg, reddish brown 
or black, and covered with very fine hair (see the 
illustration of the small hive beetle on p. 224). The 
larvae are cream colored and similar in appearance 
to young wax moth larvae. You can differentiate the 
beetle larvae from wax moth larvae by examining 
their legs. Beetle larvae have three sets of legs just be
hind the head. Wax moth larvae, like all moth and 
butterfly larvae, have three sets of legs behind the 
head and a series of paired prolegs that run the length 
of the body. Prolegs are absent in beetle larvae. The 
following is a quick check list to identify the SHB:

Larvae
Color: tan.¥

Spines along the back.¥

Size of mature larva, ready to pupate: ¾ inch  ¥

(10 mm).
Three pairs of legs, behind the head.¥

No webbing or tunnels with black droppings  ¥

(wax moth frass).

Adult
Size: around 1/4 inch (5–6 mm); see the illustra¥

tion comparing sizes on p. 224.
Antennae: clubbed.¥

Color: reddish brown to black.¥
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Very short hairs.¥

Runs from light, hides on the bottom board.¥

life Cycle

Adult females are strong flyers and invade colo
nies to lay their egg masses in the cracks and small 
crevices that bees are not able to reach. There have 
also been reports of eggs laid under wax cappings of 
brood and in empty cells. A single female beetle is 
capable of laying up to 1000 eggs in her lifetime. The 
eggs hatch in one to six days, producing a great num
ber of small larvae, which consume pollen, honey, 
bee brood, and wax. They complete their larval stage 
in 10 to 16 days and then drop to the bottom board, 
where they crawl outside in order to pupate in the 
soil up to 100 feet (30 m) from the hive entrance, pre
ferring light, sandy soils. Adult beetles emerge from 
the soil in approximately three to four weeks and are 
sexually mature approximately one week later. They 
are good flyers and easily disperse to new colonies 
where they mate inside the hive and deposit eggs to 
begin a new generation.

Beetles live 30 to 60 days depending of food re
sources, temperatures, and moisture; they do best 
in hot, humid climates. During the winter months, 
adult beetles will be found in the bee cluster next to 
food and warmth, and will die if they leave the clus
ter. The beetles completely shut down reproduction 
during winter.

Damage

In the southeastern states of the United States, 
SHBs thrive and are of significant economic impor
tance. The beetles readily take over even strong colo
nies with little resistance by the bees. A few female 
beetles can produce masses of larvae, which can soon 

overwhelm a bee colony. In addition to consuming 
the resources of the colony (according to a 1940 study 
by Dr. A.E. Lundie, Union of South Africa), the adult 
beetles defecate in the honey, causing it to ferment 
and run out of the combs. Larvae also tunnel through 
comb, damaging it, killing brood, and eating stores 
of honey and pollen. In addition, beetles can be in 
harvested honey supers that are taken off the hives. 
When these supers are stored in the honey house, the 
beetles will contaminate the honey by their feeding, 
rendering the honey not only unsalable but unpalat
able to bees, to the extent that the bees will not even 
eat it. “Rotten oranges” is how some observers have 
described the smell of this fermenting mass.

Thus, full honey supers stored in the honey house 
or on hives above bee escapes, and weak colonies 
with honey but few bees, are the most vulnerable to 
attack by SHBs (these include nucs and small queen 
mating colonies). When SHB infestations are heavy, 
beetle larvae by the thousands have been seen crawl
ing out of the colony entrance; even in strong colo
nies, queens will stop laying eggs and the bees may 
abscond.

Detection

All hive inspections should be done with an aware
ness for this pest. When a hive containing beetles is 
opened, they can be seen running across the combs to 
find hiding places. Adults may also be detected under 
top covers or on bottom boards. If an infestation is 
heavy, both adults and masses of larvae may be seen 
on the combs and bottom board. Combs can be full 
of holes, but these larvae do not produce silken tun
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nels, webbing, or cocoons in the hive (as wax moth 
larvae do); wax moth could also be present. It is im
portant to be able to identify the beetle larvae.

If beetles are suspected in a honey super, firmly 
shake it over an upturned outer cover; beetles can be 
dislodged and seen running to find a hiding place. 
Fermented honey exuding from full supers in stor
age, waiting to be extracted, or on active colonies, is 
a sign that hive beetles may be present; the “decaying 
orange” odor will be detectable.

Another place to check is pollen patties and even 
syrup feeders; beetles can be raised on artificial pol
len patties. Corrugated cardboard, with the paper 
removed from one side and placed on the bottom 
board at the rear of the hive, has been successfully 
used in detecting adult beetles. Plastic corrugated 
“cardboard” is preferred because the bees will chew 
up regular cardboard.

Control

Strong colonies are the best defense against serious 
infestations. However, if too many beetles enter, they 
can overwhelm even a strong colony by the masses of 
eggs they lay in a short time. Workers can be seen try
ing to sting or pull at the beetles, but the beetle’s hard 
exoskeleton and rounded body make this impos
sible. Beetles that are harassed will try to hide from 
the bees, and have been found entrapped in “corrals” 
made of propolis. This entrapment behavior may be 
encouraged by selective breeding of queens.

Reducing the hive entrance lets the guard bees do 
their job better, but will not work in apiaries that are 
heavily infested. In the honey house, fans and a de
humidifier help keep beetles under control; freezing 
the supers for 24 hours at 23°F (–12°C) is reported to 
kill the beetles at all life stages. Recent progress on 
SHB traps offers promise of control when the infesta
tion is light to moderate.

If SHBs are detected, and you are in an area where 
they may thrive (warm winters), the following safety 
measures are recommended:

1.  Keep your honey house clean; do not store full 
supers for long or leave honeyfilled wax cappings 
exposed.

2.  When supering or removing honey supers, be 
aware that SHBs can invade and thus be spread 
through your apiaries.

3.  Moving infested colonies to another apiary site 

may reduce the buildup of pupae in a particular 
area. Some locations may not be as suitable for 
the beetles as others. Fire ants prey on pupating 
beetles, and chickens love the larvae.

4.  If beetles have contaminated honey and it has 
started to ferment, stimulate bees to clean it up 
by power washing out as much of the honey as 
possible.

5.  Experiment with trapping beetles or other cul
tural controls. Check websites and journals for 
SHB traps.

6.  Some colonies may be able to keep SHB popula
tions lower, so breed from those queens.

To reduce the threat of this pest in your apiary, 
take the following precautions:

Maintain only strong, healthy colonies and don’t ¥

mix infested equipment with uninfested colonies.
Keep apiaries clean of ¥ all unused equipment; do 
not store empty supers on colonies.
Store honey in a cool, dry place.¥

Extract honey as soon as it is removed from ¥

colonies.
Destroy beetles in stored honey supers as soon as ¥

they are detected.
Wash honey drums to reduce their attraction to ¥

SHB.
Melt stored cappings wax.¥

Check “Diseases and Pests” in the References for 
more information and websites.

Hive Treatment
Some chemicals used to control the SHB have 

become less effective and also contaminate hive fur
niture and wax. A better management strategy is to 
keep colonies strong and use inhive bait traps. Check 
bee journals for current information on SHB traps.

Soil Drench
If you have too many beetles in an apiary, you 

could use a soil drench. GuardStar is a liquid soil 
treatment (40% permethrin—see note below) and 
has been approved in controlling the SHB around 
honey bee colonies. Hive beetles must pupate in the 
soil to complete their life cycle, and this insecticide 
will kill them in the soil. This pesticide provides 
treatment for the beetles, while minimizing contact 
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with bees and honey. Read, understand, and follow 
label directions.

Note: Permethrin is highly toxic to bees, and 
extreme caution must be taken to avoid contact by 
spray or spray drift with the bees, hive equipment, 
or any other surfaces that bees may contact. Do not 
contaminate any water or food source that may be in 
the area or apply during windy conditions. For better 
soil penetration and improved efficacy, cut the grass 
around the hive prior to application.

As with varroa, keep current with the literature 
and check with your state’s apiary inspectors or co
operative extension office.

africanized Honey Bees

In 1956, a researcher in Brazil (W.E. Kerr) imported 
over 50 queens of Apis mellifera scutellata from South 
Africa into South America to improve the bee stock in 
tropical regions. The volatile, defensive nature of the 
Africanized honey bee (AHB), however, is a problem, 
a serious one in some urban areas. First reported in 
Texas in 1990, swarms of AHBs have now spread into 
many southern states. The most recent advance has 
been into Florida in 2005. If you live in an area that 
is subject to this invasion, make sure you can differ
entiate European honey bees (EHBs) from the AHBs 
(for a map of the latest locations where AHBs have 
been found, go to http://www.ars.usda.gov/Research/
docs.htm?docid=11059&page=6). In general, AHBs 
are smaller than EHBs, faster moving, more defen
sive, and more apt to abscond and swarm (see Ap
pendix E).

AHBs can usurp weak colonies, such as a mating 
nuc, a colony with a caged queen, or a colony recently 
stressed by beekeeper manipulation. A small cluster 
or swarm, about the size of a grapefruit, may contain 
one or more queens; it will land on the outside of a 
weakened colony. The workers will slowly infiltrate 
the weaker colony, killing guard bees and eventually 
the resident queen. Once she is dead, the AHB queen, 
protected by a “ball” of bees, will enter and resume 
her duties.

AHBs are extraordinarily successful, and many 
beekeepers in AHB areas who have converted to 
keeping them (out of necessity to stay in the bee busi
ness) admire them for their low disease and mite 
incidence, and their adaptability. They work hard 
and build large populations quickly, then cast many 

swarms (or abscond if food is scarce) to take advan
tage of new resources. This behavior is one of the 
mechanisms responsible for the AHB advancing into 
North America. Beekeepers keeping AHBs in areas 
where this bee is endemic have learned to manipulate 
them enough to produce extra honey and, in some 
areas, collect pollen to sell.

EHB queens that mate with AHB drones produce 
an Africanized colony which can be fine for a season, 
but it should be requeened before the defensiveness 
becomes too extreme. By keeping good records, you 
can quickly tell if your colonies have been overtaken; 
it is imperative to mark all your queens in each hive 
and requeen with nonAHB stock when the marked 
queen is missing. If the behavior of a colony suddenly 
changes and the queen has no marking, suspect a 
takeover and requeen with a new, marked European 
queen. You may have to kill over onehalf of the adult 
bees (pest control specialists often use 3% soapy water 
solution) and introduce the new queen on the emerg
ing brood. Cover the hive entrance with a piece of 
queen excluder to keep the new, marked queen in and 
the AHB queens out. Having volatile AHBs in your 
apiary is not to your advantage—legally, socially, or 
economically. For further information, see “African
ized Bees” in the References.

Minor inseCt eneMies

Although bees are often preyed on by other insects 
and spiders, these predators usually do not have any 
appreciable effect on a colony’s wellbeing. In some 
areas, however, any of these minor predators might 
become a serious problem. Spiders (Araneae) do catch 
adult bees; some species even wait for bees to arrive 
at a flower before attacking them. The most common 
types of spiders that would catch a bee are the orb 
weaver, grass, and house spiders.

In some southern areas, brown recluse, jumping, 
and black widow spiders are commonly found under 
inner covers or on the sides of hive furniture, espe
cially in equipment that is stored outside. Scorpions 
can also be found in these regions, so be careful.

While not much of a problem in the temperate cli
mates, in the subtropical areas ants (Hymenoptera: 
Formicidae) are a serious pest, and hives have to be 
placed on top of greased posts or oiled cans to keep 
out these marauders. The more harmful ones in North 
America include Argentine ants (Iridomyrmex humi-
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lis), fire ants (Solenopsis invicta Bunen), and carpen
ter ants (Camponotus spp.). Ants can be controlled by 
keeping the apiary free of weeds, debris, and rotting 
wood and by placing hives on stands. For more seri
ous infestations, ant baits can be used (those contain
ing boric acid and corncobs are not toxic to bees and 
pets); contact your local extension agents on what 
ants are in your area and what control measure to 
use that won’t affect your bees.

Other ants (sweetattracted species), earwigs, and 
cockroaches may use various hive parts, especially 
the inner cover, as a shelter or nest. Earwigs (Der
maptera), found on top of the inner cover, may an
noy bees. Keep tall vegetation mowed around hives. 
Nematodes are small worms and some also live on 
bees, but they are not really serious threats. Termites 
(Isoptera) can damage hive parts, especially if they 
are resting on the ground, and in some states (south
eastern and southwestern states) can be a serious 
problem by eating wooden hive parts. As before, keep 
your apiary mowed and hives on stands, and many of 
these problems will disappear.

Antlions (Myrmeleontidae) larvae (also called 
doodle bugs) live in sandy soil and dig the typical 
coneshaped pits for trapping ants or other insects 
that fall into them. They dig their pit traps by throw
ing out sand by means of upward jerks of the head; 
the long mandibles serve as a shovel. The small pits 
they form are about 1 inch deep (2.5 cm) with sloping 
sides (as steep as the soil will allow). At the bottom of 
the pit, the antlion will hide in the soil, with its head 
just below the bottom of the crater, waiting for some 
hapless insect to fall in. While not a serious problem, 
if there are many in an apiary the larvae can feast on 
crawling bees (and queens) and the ants they attract 
(which may be beneficial).

Some insect predators eat bees but do not typically 
pose a serious threat to strong colonies, and no con
trol measures will be needed. Your field bees may be 
caught by:

True bugs (Hemiptera), such as assassin bugs ¥

(Reduviidae); ambush bugs (Phymatidae) are par
ticularly voracious.
Robber flies (Diptera: Asilidae).¥

Mantids (Mantodea).¥

Hornets and wasps (Hymenoptera: Vespidae). ¥

These may be a problem in the fall or if colonies 
have died from pesticides or mite predation. 

Wasps, hornets, and yellowjackets will clean out 
dead hives, feeding on dead insects, brood, pollen, 
honey, and even wax moths.
Dragonflies (Odonata: Antisoptera) and damsel¥

flies (Zygoptera).

Other insects prey on the stored products in a 
colony or on the insects that eat the stored products; 
they can be a problem if there are many dead colonies. 
There are also noninsect invaders, including the pol
len mite (Acari), which is found in deserted comb or 
in hive debris. The most common insects found in a 
hive, or living in stored equipment include:

Moths—dried fruit moth (¥ Vitula edmandsae), and 
Indianmeal moth (Plodia interpunctella).
Beetles (Coleoptera), which may live inside eating ¥

hive debris and litter found there. The most com
mon ones are dermestid beetles (Dermestidae), 
weevils (Curculionoidea), sap beetles (Nitiduli
dae), and scarab beetles (Scarabidae); the last two 
eat stored pollen. Some beetles are predators, such 
as ground beetles (Carabidae), or parasites, like 
the blister beetles (Meloidae), which eat or para
sitize live bees.

Certain flies (Diptera) bother bees at times but are 
mostly considered a minor nuisance unless their nat
ural prey is unavailable. Some flies are predators, but 
others are opportunists, found in colonies that died 
of other causes. Others will parasitize bees, but these 
are found mainly in tropical climates.

The following have been noted in the literature 
as being pests of bees:

Humpbacked flies (Phoridae), blow flies (Cal¥

liphoridae), thickheaded flies (Conopidae), 
flesh flies (Sarcophagidae), and tachinid flies 
(Tachinidae).
The bee louse (¥ Braula coeca). This fly, which eats 
food at the bee’s mouth and looks like a varroa 
mite (except that it has six instead of eight legs), 
may reach damaging levels in some regions. How
ever, because bees are treated with acaricides for 
mite control, these flies are difficult to find in re
gions where varroa mites are treated.

To control these insect pests, store your empty 
equipment in cold or freezing temperatures. Never 
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use insecticides or pest strips in stored hive bodies 
and comb: these will also kill bees and can be ab
sorbed into the wax.

aniMal Pests

skunks and raccoons

Skunks (family Mustelidae), which include weasels 
and badgers, and raccoons (family Procyonidae) are  
serious pests to bees, often visiting hives in the early 
evening as well as during the day. They can cause 
damage to both equipment and bees and dig up 
the beeyard looking for food to eat. By scratching 
at the entrance, a skunk entices bees to come out of 
the hive, and as the bees crawl out, the skunk eats 
them. Skunks even teach their young that beehives 
are a good place to get some tasty snacks, and can de
plete hive populations drastically. Your apiary could 
become decimated quickly if you do not take some 
countermeasures to protect colonies. They also feed 
on bumble bee colonies.

Raccoons often take and scatter anything loose in 
the apiary, including feeder jars and frames of brood 
or honey that have been left out. Some raccoons are 
strong enough to lift off the covers of hives and feed 
on bees, honey, or brood. Depending on the sever
ity of winter in your area, these pests could be nearly 
a yearround problem, especially in queenrearing 
yards where the colonies are smaller. In the South
west and South and Central America, the coati (Na-
sua and Nasuella spp.), a member of the raccoon 
family, can also be a problem. Signs of mammalian 
visitors are:

Defensive bees.¥

Grass near hive entrance is torn up.¥

Scratch marks on the hive front or on earth at ¥

hive entrance.
Outer covers are off or skewed.¥

Weak colony for no other apparent reason.¥

Area near entrance is muddy after a rain, and ¥

tracks and scat can be seen.

Discouraging and eliminating these pests may be 
accomplished by:

Using hive stands, at least 18 inches (46 cm) ¥

high, to keep bees out of reach (see “Hive 
Stands” in Chapter 4). This is the best and easiest 

way to eliminate mammal predation, especially 
skunks.
Sprinkling rock salt crystals on the ground ¥

around the hive. Although this method may deter 
these pests (until it rains), it will also kill the veg
etation around the hives.
Trapping skunks (may be illegal in your area) ¥

will cause the skunks to discharge, which will not 
make you popular with your neighbors. Alterna
tively, live trapping skunks and raccoons can be 
done successfully (use cat food or marshmallows). 
If you cover the trap with an old blanket, skunks 
will generally not discharge; practice makes 
perfect.
Using poison baits; this method is not recom¥

mended because it is not selective enough and can 
harm other animals and pets. Before killing or us
ing poison bait traps, contact your state game and 
wildlife departments and comply with regulations 
for controlling fur bearers.
Placing a strip of carpet tacking, nail side up, on ¥

landing board; this does not always discourage the 
skunks, and many times they pull it out.
Extending a piece of hardware cloth in front ¥

of entrance, which will allow bees to sting the 
skunk’s belly; this is a good temporary measure. 
Make sure it is fastened to the bottom board, or 
the skunk will tear it off.

Bears

Bears (Ursidae) eat brood and honey and do extensive 
damage to equipment, especially in Canada, where 
large bear populations exist. However, bears are now 
found in almost all states in the continental United 
States, and they are capable of destroying apiaries. 
Signs of bear damage are overturned hives, smashed 
hive bodies, frames scattered over the apiary, and en
tire supers that have been removed from the apiary 
and scattered 30 to 50 yards (27–46 m) away.

An electric fence around the apiary is probably 
the only effective control against this animal. Kits 
for putting up fences are available in most rural feed 
or farm supply stores and are getting easy to set up. 
Most kits now come with solar panels to recharge the 
batteries that supply the electric charge.

Raised platforms are used in Alaska where grizzly 
bears are a problem, but these are extremely difficult 
and expensive to build. Locating apiaries away from 
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bear routes may help, because these animals keep to 
knolls, forest edges, and stream banks. Do not leave 
combs or hive debris around an apiary, as this will 
attract not only bears but also other pests. Paint hives 
to blend into background. Alternative ways to reduce 
bear damage include moving bees to a new loca
tion and seeking the assistance of local conservation 
departments, who may trap bears that are frequent 
visitors.

Mice

Mice (genera Mus, Micromys, Clethrionomys, Pero-
myscus) are the most damaging animals to bee hives, 
next to vandals. They enter hives in the fall and winter 
and, although they appear not to harm the bees, can 
cause extensive damage to comb and woodenware. 
They may destroy weak colonies by feeding on pol
len, honey, wax moth larvae and cocoons, bee brood, 
and bees. Their droppings and urine are another irri
tation that often disrupts cluster behavior, especially 
if the colony is weak. If you wrap or otherwise win
terize your hives, mice can invade and make nests 
in the winter packing. Because mice carry viruses 
(such as hantavirus) and vermin (fleas) that may af
fect humans, keeping these pests out of bee hives can 
be important to your health. In the desert Southwest, 
packrats can be a problem if they build their nests in 
abandoned equipment; their nests also contain kiss
ing bugs (subfamily Triatominae), which can invade 
homes; they can vector Chagas disease.

Signs of mouse damage are:

Chewed combs or wood.¥

Droppings on the bottom board.¥

Holes chewed in entrance reducers, enlarging the ¥

opening to allow mice to enter.
Nesting materials (grass, paper, straw, cloth, or ¥

such) in hives, usually in between frames.

Bee hives placed along forest edges and in fields of 
tall grasses are especially at risk. The following mea
sures may help to control damage from mice:

Place hives on stands (although mice can climb).¥

Use entrance reducers; some beekeepers line ¥

theirs with metal to keep mice from chewing 
through them.
In the fall, close the entrance with ½inch mesh ¥

hardware cloth or metal mouse guards (can also 
be purchased from bee suppliers). Mice can 
squeeze through a space that measures 3/8 × 3 
inches (1 × 8 cm).
Keep weeds down around hives.¥

Place mouse bait on bottom boards or around ¥

the base or under the hive. This measure is not 
recommended because it is not selective. The 
only place to use poison bait and traps is in an 
enclosed space where extra equipment is stored, 
such as your honey house.

VanDals (Homo sapiens)

There has been an increase in the number of hives 
stolen or otherwise vandalized in recent years, which 
makes vandals the number one vertebrate pest of 
bees. The increasing demands for equipment, honey, 
bees, and hives for pollination services have all con
tributed to the prevalence of thieves. Furthermore, 
colonies are also vandalized by the curious, who 
think they will be able to obtain some free honey sim
ply by opening up a colony. Those bent on mischief 
can overturn or otherwise damage hive furniture.

Vandals can be discouraged if apiaries are placed 
near yearround dwellings. If it is not possible to place 
them near your residence, you can often rent land 
from a homeowner in exchange for a few pounds of 
honey a year. Branding your hive bodies and frames 
is good protection. If your hives are stolen, for exam
ple, and the bee inspector finds your brand on hives 
in some other yard, the person responsible for the act 
is more likely to be apprehended and your equipment 
returned to you. See Chapter 3 for other ideas on per
sonalizing your hive furniture.

Instead of painting your hives white and placing 
them in open, highly visible areas, try going to the 
paint stores and getting cans of premixed colors that 
other consumers returned. Mixing these together of
ten results in a nice, mudcolored paint that makes 
your hive boxes disappear into the background. Tree 
hedges or judiciously placed shrubs to create screens 
around the yard also help to discourage wouldbe 
thieves. So does fencing with a locked gate!

MisCellaneous Minor Pests

Although many birds are insectivorous, few, if any, 
eat bees in large quantities in North America. Bee 
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eaters (family Meropidae), common in Asia, Africa, 
and Europe, can decimate apiaries and can eat many 
virgin queens on mating flights. In North America, 
flycatchers and kingbirds (family Tyrannidae) feed on 
bees, and woodpeckers (family Picidae) can damage 
old abandoned or weak hives. But you should make 
no attempt to control birds by poisoning or shooting 
them, which is illegal.

Other minor pests, which could be major in some 
areas, include frogs, toads, lizards, squirrels, opos
sums, rats, and shrews. Livestock will knock over 
hives if they are not otherwise protected in pastures. 
Bees could also bother livestock at watering contain
ers or ponds, especially in desert regions. Addition
ally, coyotes (Canis latrans) have been known to eat 
brood and honey if they can get into a hive.

Snakes can be problematic if you live in areas 
where venomous snakes are common. These rep
tiles, while beneficial in keeping down populations 
of mice and other rodents, like to nest in the warmer 
inner covers in cold weather, or underneath stored 
equipment. While most snakes are harmless, be care
ful and mindful of them when opening abandoned 
equipment.

integrateD Pest ManageMent

The discovery of mites, small hive beetles, and now a 
new Nosema pathogen has altered beekeeping prac
tices forever. Gone are the days of the laissezfaire 
beekeeping of our grandfathers, when all they had to 
do was put bees in a hive and harvest honey. Now bee
keepers face many challenges, which have changed 
beekeeping from a hobby into an occupation with 
risks. The discovery of these threats has also focused 
attention on how important bees, in fact all pollina
tors, are to the survival of our world. Without polli
nating insects we would be eating rice and wheat.

That said, there are additional problems with keep
ing our bees healthy; before mites, we only needed to 
use a few chemical antibiotics. Now, not only are we 
putting many different kinds of chemicals into bee 
colonies (not all of them are legal), but also we are 
stressing bees by moving them around to pollinate 
crops and thus exposing them to other bees that have 
more serious problems (resistant mites and diseases). 
Bees are not easily domesticated, and we don’t re
ally need to domesticate them; they work with us but 
should not be totally dependent on us. This total reli
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ance on keeping mites and disease at bay artificially 
has led to weakened bees, not to mention the arms 
race of keeping ahead of resistance. Studies have 
shown that intensive reliance on chemicals to con
trol pests or diseases lasts for only about a decade. 
Because there are now chemicalresistant mites and 
diseases, as parttime beekeepers we need to de
velop an alternative action plan. We need to rely less 
on chemical crutches and more on augmenting the 
natural survival tactics and instincts of bees, such as 
breeding survivor bees.

Integrated pest management (IPM) is a strategy 
that is environmentally sensitive and uses multiple 
tactics such as requeening, biological “controls,” and  
cultural or other soft “controls” to “manage” the 
mites and diseases, instead of killing all of them, 
provided they do not damage the colony (see the 
pyramid of IPM tactics on p. 230). Chemical acari
cides or other products should be used as a last re
sort. The key words here are “pest management” not 
“eradication.” Remember, it is not possible to kill all 
mites in a colony or all mites in a region. The pres
ence of some mites in the colony does not necessar
ily detract from hive health, provided the colony is 
strong, is well fed, and has nutritious food, and the 
mite numbers do not get out of hand. (See “Inte
grated Pest Management (IPM)” in the References; 
also see www.extension.umn.edu/honeybees, http://
maarec.cas.pus.edu, www.viginiabeekeepers.org, and  
other websites).

IPM also implies certain facts:

Know your pest/disease; sample if needed for ¥

positive identification.
Monitor levels of mites.¥

Prevent the spread of pests/disease.¥

Use novel controls first:¥

 ¥Biopesticides or biorational pesticides (essen
tial oils, organic acids, powdered sugar, repel
lents, etc.).

 ¥Biological controls (fungus, predators, etc., still 
being studied).

 ¥Cultural controls (site selection, resistant 
queens).

 ¥Mechanical controls (sticky boards, screened 
bottom boards, requeening, drone trapping).

Apply conventional pesticides/controls only when ¥

mite levels are too high.

Use the resources available to you (your county 
or state agriculture department, your apiary inspec
tors) or take courses and workshops to learn about 
the pests and diseases that might affect your apiary. 
Memorize the life cycles of pests and learn to recog
nize the different disease symptoms. For example, 
look at the chart (p. 220) showing the sequence of 
estimated treatment times to see when the mite pop
ulations are the lowest (summer for tracheal mites, 
winter/spring for varroa mites) and time your treat
ments accordingly. Sample suspect colonies to get a 
positive identification so you can treat correctly.

Good practices to keep bees healthy include:

Make sure all your colonies have ample, even ¥

large stores of uncontaminated pollen and nectar. 
Starving colonies can succumb more easily.
Replace all brood comb in the colony every two or ¥

three years. If you do not want to use foundation 
(because it might contain pesticides), consider 
letting the bees draw out their own comb (such as 
leaving frames with strips of foundation), or con
verting to topbar hives.
Sample colonies for nosema, mites, and other ¥

pests or diseases. If you treat colonies without 
knowing if they have a disease or parasite, you not 
only are wasting money but also may be helping 
them become resistant to treatment.
Keep colonies headed by queenlines that are mite ¥

or disease resistant; you can also select those sur
vivor queens in your own apiary.
Use cultural, mechanical, or other nonchemical ¥

control techniques.

reducing Varroa Mites

Here are some different techniques that you can “mix 
and match” to fit your particular situation for reduc
ing varroa mites:

Restrict brood rearing by caging the queen, re¥

moving capped brood.
Treat adults (shake them into a screened box and ¥

dust with powdered sugar) to knock off the mites.
Trap mites in drone brood (using drone founda¥

tion) and freeze.
Scrape off mites with pollen traps.¥

Use botanical oils (Apilife Var) or organic acids.¥
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Management strategies for Both Mites

If you want to reduce the levels of both mites, try 
this:

Split colonies, kill older foragers, requeen, and ¥

treat with biorational remedies.
Keep bees healthy with plenty of pollen and honey ¥

stores.
Provide food supplements (protein and syrup) if ¥

needed.
Use drone brood to trap varroa; cut out or freeze ¥

frames after cells are capped over.
Use oil patties for tracheal mites.¥

If nosema is present, treat with fumagillin.¥

In the fall:

Harvest last honey supers.¥

Check mite levels.¥

Reduce numbers of old foragers by moving the ¥

colonies a few feet and collecting the older forag
ers, then destroy them.
Requeen colonies in fall by using resistant bee ¥

stock, for example, Russian for mites. Hygienic 
lines are beneficial for varroa mites and some 
diseases.
Place shorteningsugar patties over winter for tra¥

cheal mites. For varroa, use essential oils or other 
measures.
Treat for nosema if needed.¥

If colony is highly infested, split the colony, kill ¥

older foragers, requeen, and treat with bio 
rational controls (such as powdered sugar).
Keep bees healthy with plenty of pollen and honey ¥

stores; provide food supplements if needed.
Make sure there is enough food for bees to store ¥

going into the winter.
If mite levels are too high, use chemical controls.¥

other treatment options for Mites

Powdered sugar or flour sprinkled on bees knocks off 
mites. Use this method if you have honey supers on 

the colony and can’t use other chemicals. An alterna
tive is to smoke the colony heavily to knock off mites. 
Insert sticky boards to catch the dislodged mites and 
keep them from crawling back up into the colony. 
You can also install a screened bottom board so mites 
will fall outside the colony entirely (check bee sup
ply catalogs). Dusting can be repeated weekly, but 
remember, it only knocks the phoretic mites off the 
bees, not the mites still in brood cells. This technique 
may not keep varroa populations from spiking in the 
fall, so be prepared to use another control measure.

Cultural Practices for Disease

If a colony has been diagnosed with American foul
brood or even European foulbrood, shake all the 
adult bees off the combs. Then:

Place bees into new equipment, including all new ¥

foundation, and requeen with a resistant queen.
Feed sugar syrup and pollen supplement until ¥

the disease spores carried by the adult bees are 
flushed.

If this colony still develops the same disease, destroy 
it. As a last resort, use antibiotics or acaricides if 
needed.

To prevent diseases from developing or spreading, 
use these techniques:

Rotate combs every three years (date the frames).¥

Clean all tools (hive tools, smokers, suits) ¥

regularly.
Learn to recognize and identify bee diseases; send ¥

in samples if in doubt.
Requeen with resistant queenlines.¥

We all need to keep our bees healthy and able to 
develop natural immunities and resistance mecha
nisms. Let’s be part of the solution and not part of 
the problem.


