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Topics & Categories

Brood Diseases

Adult Diseases

Parasites & Pests

The Way Forward

This is an overview, not an in-depth course.  New 

Beekeepers should study referenced materials on their own.



Worst

Least

Brood Diseases

• Bacterial

o American Foulbrood (AFB)

o European Foulbrood (EFB)

• Fungal

o Chalkbrood

• Viral

o Deformed Wing Virus

o Various Paralysis Viruses - Acute, Israeli, 

Chronic, Kashmiri

o Sacbrood Virus



American Foulbrood (AFB)

The reason apiary inspection laws were passed.

Paenibacillus larvae bacteria

▪Young larva ingest bacterial spores when fed by 

nurse bees. 

▪The spores germinate and grow rapidly. Death 

occurs as the pupal stage is reached. 

▪Dead bees melt into a coffee-brown gooey mass.

▪Housecleaning bees then try to remove the dead 

mass and become contaminated with now 

dormant bacterial spores. 

Bacterial



▪The house bees then carry the spores to others, 

and the spores end up in honey stores and fed 

again to new larva. Thus the disease is spread 

rapidly within the colony. 

▪Robbing and drifting bees can then also spread 

it to other colonies. 

▪Spores last 80 years in woodenware and in the 

environment.

▪AFB is the most serious and contagious bee 

disease in existence, and is the reason most 

states have apicultural inspectors. 

Bacterial

American Foulbrood (AFB)



Bacterial

• Perforations in the cappings

• Sunken cappings rather than domed caps

• Foul smell

• Shotgun brood pattern

A

F
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Bacterial

• Dead brood is dark brown; Appears melted or gooey

• Pupal tongue may be sticking up from body

• Matchstick test: body goo can be drawn out like taffy 

from comb (at least an inch) with a matchstick



Treatment: Burn entire hive and cover burn pit.

Bacterial

American Foulbrood (AFB)



If you even think you have AFB:

CALL the Texas Apiary Inspection Service

Mary Reed

Chief Apiary Inspector

979-845-9713

E-mail: tais@tamu.edu



AFB is why it is risky to...

• Buy old equipment.

• Buy from unknown sources.

• Trade frames of honey or brood.

• Have beekeepers use their tools in your apiary.

• Allow robbing situations to continue unchecked.

• Re-use old comb for more than 3-5 years.

• Not periodically inspect your colony's brood 

boxes.



European Foulbrood (EFB)

Bacterial

Melissococcus pluton bacteria 

• Larvae are most susceptible to infection when 

they are less than 48 hours old

• Usually die while still in the 'C' coiled state. 

• Poor nutrition and severe stress, for example 

insecticide poisoning, often cause this disease to 

break out. 

• The larvae first turn yellow then coffee brown in 

color. 

• The disease is usually noticed in early spring, 

and to a lesser extent in autumn.



European Foulbrood (EFB)

• Bees die as larvae, not pupae, in uncapped 

cells.

• Body deflates and dries, does not get gooey.

• Still an infectious disease, spreads through 

robbing or honey sharing to other colonies.

• Slight sour odor

Bacterial



Treatment:
• Treatable with oxytetracycline (Terramycin). 

• As of Jan 2017 the Veterinary Feed Directive Law 

requires you to have the VFD filled out by a Veterinarian 

to order oxytetracycline (Terramycin). 

• Does not cure the disease, prevents new infection.

• Terramycin cannot be used during nectar flow or 

with honey supers on.

• Prevent robbing of infected hive.

• Break the brood cycle (cage the queen) to let the bees 

clear out all the diseased cells.

European Foulbrood (EFB)



Bacterial

• The disease sometimes goes away on its own at the onset 

of a strong nectar flow. The beekeeper may be able to 

control the disease by simulating a nectar flow (by feeding 

sugar syrup) and by requeening the colony.

• If the infected larvae are permitted to die, the house bees 

toss them from the hive and with them goes the source of 

infection. The bacterium does not form long-lived spores 

that persist on hive surfaces.

European Foulbrood (EFB)



Chalkbrood
Ascophera apis fungus

• Usually does not destroy a strong colony – but 

can assist in killing off a weak one.

• Symptoms:
o Chalk-looking white/grey spongy bodies at entrance and in 

brood frames

o 4-day old larva most susceptible

• No registered fungicide treatments

• Treatment:
o Relocate from damp location to drier, sunnier spot

o Requeen if it persists

o Destroy infected combs

Fungal
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Viral Diseases
Deformed Wing Virus

Paralysis Viruses - Acute, Israeli, Chronic, Kashmiri

Sacbrood Virus

Symptoms: 

Bees may be hairless or glossy as in old age. Bees crawling 

on the ground around the hive entrance, or trembling on the 

landing board unable to fly. Trembling could be a symptom 

of pesticide poisoning as well. In some cases the hive 

dwindles slowly away. In other cases it recovers. 

Treatment: 

Like humans, no treatment for a viral disease. Requeening 

with good stock may help. Varroa is implicated as a disease 

vector in many of these viruses. Treat the Varroa.

Viral



Recap for all bacterial / fungal / viral 

diseases

• Strong colonies are less prone to any disease.

• Breaking the brood cycle and requeening helps.

• Sunnier, less damp locations helps.

• Sharing of comb, food, or equipment is a risk 

factor.

• Clean, fresh comb rotation plan helps.

• Restricting/isolating suspected diseased hives 

is common sense.

• AFB is an immediate action situation. 



Adult Honeybee Diseases & Pathogens

▪ Nosema

o Nosema apis

o Nosema ceranae

▪ Dysentery

▪ Pesticides

o Neonicotinoids

o Organophosphates

o Pyrethoids

o Fungicides



Nosema apis and Nosema ceranae

• The most common adult bee disease. 

• N. ceranae has overrun N. apis in European 

honeybees.

• A spore that infects the gut of the bee.

• 30 million spores in a single bee after 2 weeks 

of infection.

• Can kill an overwintering colony.

• Currently studying Nosema's

suspected interaction with 

viruses and varroa mites.



Why Nosema matters so much...

• Greatly reduces the lifespan of all castes of bee by as 

much as 50%

o Thereby reduces honey yield (40%)

o Causes early queen supersedure

o Delays growth of bee population by reducing 

functioning of food brood gland of nurse bees

• Disruption of hormonal development, causing bees to 

age faster and forage earlier in lifecycle.

• Disruption of digestive enzymes, causing starvation.



Nosema symptoms

• Unable to fly or only short distances

• Trembling, stumbling, dragging legs on bottom 

board

• Feces on combs, top bars, outside walls

• K-wing deformity

• Not eating syrup when fed

• Abandoning colony leaving queen and few 

workers



Nosema

Symptoms



Nosema Treatment

• Good wax rotation practices

• Clean water

• Young queen

• Sunny site, shielded from wind but with 

adequate winter ventilation

• Adequate or emergency pollen, honey, or 

heavy sugar syrup (2:1)

• Clean comb; sterilize soiled comb with 10 % 

bleach and/or replace

• Reduce stress - no moving



Nosema Chemical Treatment

Fumagillin  (commercial Fumagilin-B)

• Fed as a medicated syrup in fall and spring

• Must not be used during nectar flow

• Current dosing level effective for N. apis. 

• Check web for studies of effective doses 

against N. ceranae.

Fumagilin-B is permitted by the Certified Naturally 

Grown program.



Dysentery

▪ Result of poor food, fermented food, syrup 

with impurities; and long (usually late winter) 

periods of confinement in humid conditions.

▪ Signs: Sluggish bees, swollen abdomens, 

and yellow/brown fecal staining on hive walls

▪ Treatment: Provide winter exit; provide fresh 

heaviest syrup possible; clean or replace 

soiled comb



Pesticides – a man-made disease

o High levels or acute exposure

o Low levels of exposure / chronic poisoning

Uptake into wax from affected water, pollen, nectar, and 

direct contact.

Acute symptoms --

• Sudden missing field force and/or house bees during ag 

growing or public insecticide season

• Mass bee kill in front of hive

• Disorganized hive; Inappropriate queen supersedure

• Stores, especially pollen, propolized or waxed over

Neonicotinoids, Organophosphates, 

Pyrethoids, Fungicides



Honey bees get covered in pollen



Chronic low-level pesticide poisoning

• Issue playing out as we speak.

• Big Ag, FDA in revolving relationships

• European food agencies and National Pollinator 

Defense Fund

• Hard science in beginning stages, university 

funding has been cut.

• Interactions of genetically altered crops, 

pesticides, fungicides, herbicides, acaricides, 

algicides, nematicides, rodenticides, virucides, 

chemosterilants, and fertilizers are... troubling.



Short Term:
• Make use of any county/city insecticide registration 

programs

• Assess your apiary site risks with neighbors, extension 

office, farmers

• Know local crop spraying dates and patterns

• Ask if late-in-day spraying or app is possible

• Prepare to keep bees in with screens or misting

Long Term:
• Keep informed of science on the issues

• Advocate, lobby local officials, support pollinator action 

agents



Parasites & Pests

• Parasites

o Varroa Mites

o Tracheal Mites

• Pests

o Small Hive Beetles

o Wax Moths

o Africanization

o Ants, Skunks, Raccoons, Mice, Bears



Varroa Mites

Varroa destructor

The #1 threat to bees. It is responsible for 

more beekeepers quitting apiculture than 

any other pest.

• The mite is small but can be seen with the naked 

eye. Mites are about the size of a pin head and 

are reddish/brown in color.

• More than 85% of the mites in a colony are in 

capped brood cells and not visible. If a bee 

inspector sees one mite, he or she will indicate 

on inspection reports that all hives in your bee 

yard are infected.



Varroa Mites

https://honeybeehealthcoalition.org/varroa/



Varroa on adults

and on capped pupa



Varroa

• Reduces flight activity of foragers.

• Causes weight loss (up to 25%).

• Reduces lifespan (34-68%).

• Reduces hemolymph volume (15-50%).

• Damages exoskeleton in pupa if 5+ mites in a 

cell.

• Prefers drone brood due to longer pupa stage 

and larger cell size.

• Key vector for viruses infecting bees



Varroa can be seen by eye, but are more easily 

counted by these 4 methods:

♯ 1 - Use a sticky board, which is left underneath the screened 

bottom board of a hive for a period of 24 hours. The mites 

that fall onto the sticky board are then counted.

♯ 2 - Use your hive tool or an uncapping fork to remove drone 

pupa from their cells. While this does kill drone brood it 

provides an accurate picture of the rate of infestation.



♯ 3 – Alcohol wash - scoop up a cup of adult bees for testing. 

The alcohol wash does kill the bees. Scoop them into a pint 

jar, add isopropyl alcohol, screw on a screened lid. Swirl the 

jar like a drink. Pour the alcohol into a light colored bowl -

Varroa mites will drop off the bees into the bowl. Mites will 

be visible for counting in the bowl.  Goal is 3 mites per 100 

bees.

♯ 4 - Sugar roll – similar to the alcohol wash but it does not kill 

the bees – BUT it does NOT give an accurate mite count.



▪ Non-chemical:

o Powdered sugar treatment

o Essential Wintergreen or Thyme Oil

▪ Hard Chemical:

o Apistan strips (fluvalinate) – mites are becoming 

resistant

o CheckMite+ (Coumaphos)

o Formic Pro (Formic Acid must be between 50-84 deg)

o Oxalic Acid (wood bleach)

o Apiguard (Thymol)

o ApilifeVar (Formic gel)

o Hopguard II- (Hop ester compounds)

o Apivar (Amitraz)

Varroa Treatment Options



Tracheal Mites

Acarapis woodi

• Microscopic in size.

• First infected American bees in mid-1980s.

• Infects breathing tube trachea, sucking 

hemolymph (blood) from bee.

• Affects wintering bees more because they live 

longer. They can infest and re-infest until the 

high mite population causes the colony to 

perish. Deadouts full of honey can be 

symptomatic of tracheal mites.



Unreliable symptoms:

• Dwindling populations.

• Weak bees crawling with K-deformed wings.

• Abandoned spring hives with plenty of honey.

Positive diagnosis only by microscope.

Tracheal Mites



Treatment Options:

▪ Crystal Menthol –Mite-A-Thol

▪ Grease Patties – several recipes online (uses 

Crisco, white thyme essential oil, wintergreen 

essential oil, sugar, etc.)

▪ Hygienic Queen Stock - breed survivor queens 

and bees.

▪ Hard Chemicals:

o Apiguard Thymol Gel 

o Apilife Var - another Thymol-based product.

o Mite Away II - formic acid treatment.

Tracheal Mites



Wax Moths

Galleria mellonella L. - Greater Wax Moth and 

Achroia grisella F.  - Lesser Wax Moth

• The larval stages of both kinds do considerable 

damage to hives that are in weak condition and 

especially to stored comb. 

• Are a serious problem in warm weather and dark 

conditions. They can do a lot of damage in a 

very short period of time. Larva tunnel through 

comb eating bee pupal cocoons and destroying 

wax, leaving webbing and feces.



Minor Damage 

or Major 

Damage is just 

a function of 

time.

In nature, they 

clean out failed 

hives, getting 

the cavity ready 

for the next 

swarm to move 

in.



Wax

Moth

Larva

Plastic 

foundation 

makes no 

difference.



Treatment: 
• Wax moths attack weak hives. Strong hives will keep 

them under control by removing eggs and larvae.

• Wax moths do not like light. Exposing equipment to light 

will deter moths.

• Store empty frames in cold storage, or at least freeze all 

empty frames to kill eggs initially.

• Closing up equipment tightly and fumigating with "Para-

moth" (Para-Dichlorobenzene crystals), available from most 

bee suppliers. Must air out before reuse.

• Using biological control such as Bacillus thuringiensis (BT-

401, Certan, Xentari) - no longer a labeled usage. Buy some 

for your garden vegetables and fruits instead.

Wax Moths



Small Hive Beetles (SHB)

Aethina tumida

▪Clearly visible: The small beetle is black/dark brown and 

can be found moving rapidly inside the hive when 

exposed to sunlight.

▪The larvae do the principal damage by leaving a slime 

trail within the hive. They make a complete mess of a 

hive with total loss of comb in the frames and total loss

of honey crop through fecal contamination and 

fermentation. 

▪SHB prefers weak hives, especially Queen-less hives, 

but can still overwhelm a strong hive.



Small Hive Beetles



• Will destroy honey in supers in storage as well as on 

hives. Freeze and protect off-hive honey frames and/or 

extract immediately.

• Bees may abscond to escape infestations and will not 

clean slimed frames.

• Likes pollen patties, syrup feeders as well as natural 

pollen and nectar. Cut pollen patties into 1-1.5 inch 

strips and add a couple of drops of wintergreen 

essential oil.

• Body size fits through most SBBs.

• Are excellent flyers and may accompany swarms or live 

off-site in trees.

• Some bees try corralling them; encourage selective 

breeding of these colonies.

Small Hive Beetles (SHB)



SHB Treatment

Mechanical:

• Mash with hive tool (I use sharp point tweezers)

• Suck out with vacuum (Please don’t let them get this bad.)

• Trap with various traps 

o Beetle Blaster 

o Beetle Baffle

o Swifter Sheets

o CD bait traps

• Hard surface under hive (pavers, durock)

• Diatomaceous earth, wood ash, lime



Chemical:
• GardStar soil drench (permethrin). SHB pupate in 

soil beneath hives. Highly toxic to bees; follow 

directions carefully.

• Checkmite+ (coumaphos) - losing effectiveness

Biological:
• Nematodes (Heterhabditis indica) 

arbico-organics.com 

• Chickens

SHB Treatment



SHB Traps



CD Case Trap

Equal parts: Crisco, Boric Acid, and Honey  Use dark color, thin cd cases.



Essential Oils (food grade not 

aromatherapy)

The following three oils are the favorites.

Thyme Oil contains thymol. It assists in control of varroa mites a major killer of honey 

bee colonies worldwide. The thymol acts as a fumigant. The fumes confuse mites and 

block their breathing pores. Thymol is active against fungus and somewhat effective in 

control of tracheal mites.

Spearmint Oil works in the same way as thyme. It masks the normal scent of the bees 

(making them harder for mites to locate). It does not mimic or interfere with normal 

colony pheromones. These important pheromones control activates inside the hive. We 

do not want to add anything that will greatly disrupt normal colony life.

Lemongrass Oil – The most popular essential oil used for honey bees is 

Lemongrass. It is used as a treatment for pests, supplement for health boost or as a 

bait to lure honeybee swarms to traps. Lemongrass is antifungal and 

antibacterial. This essential oil does mimic some common honeybee pheromones. Be 

careful when using any lemongrass product with weak hives. The scent may attract 

robber honeybees who will destroy the small colony.

Pro Health and Honey B Healthy are commercial products that use essential oils.

https://carolinahoneybees.com/essential-oils-honeybees

/

https://www.amazon.com/NOW-White-Thyme-Oil-1-Ounce/dp/B000MGSJEG/ref=as_li_ss_tl?_encoding=UTF8&pd_rd_i=B000MGSJEG&pd_rd_r=T5YWV65MRF4CYR738X8V&pd_rd_w=7cdii&pd_rd_wg=CDBeq&psc=1&refRID=T5YWV65MRF4CYR738X8V&linkCode=ll1&tag=carolinahoney-20&linkId=a49ea5b6261b8dfd73f92e8740925207
https://www.amazon.com/Spearmint-Oil-100-Pure-Natural/dp/B000OSUJH2/ref=as_li_ss_tl?_encoding=UTF8&pd_rd_i=B000OSUJH2&pd_rd_r=TQVJ04XD098THK20Z1JJ&pd_rd_w=V2apI&pd_rd_wg=aHMdl&refRID=TQVJ04XD098THK20Z1JJ&th=1&linkCode=ll1&tag=carolinahoney-20&linkId=8896bece9ac970db2b4ea2755b9e79e3
https://www.amazon.com/Now-Foods-Essential-Oils-Lemongrass/dp/B000MGSJBY/ref=as_li_ss_tl?s=hpc&ie=UTF8&qid=1497836252&sr=1-4&keywords=lemongrass+essential+oil&linkCode=ll1&tag=carolinahoney-20&linkId=93dfa606dd44232f8591c069eff72e26
https://www.amazon.com/Now-Foods-Essential-Oils-Lemongrass/dp/B000MGSJBY/ref=as_li_ss_tl?s=hpc&ie=UTF8&qid=1497836252&sr=1-4&keywords=lemongrass+essential+oil&linkCode=ll1&tag=carolinahoney-20&linkId=93dfa606dd44232f8591c069eff72e26
https://carolinahoneybees.com/essential-oils-honeybees
https://carolinahoneybees.com/essential-oils-honeybees/


Other ‘Pests’

• Ants, Skunks, Raccoons, Mice, Bears...



Beekeepers Role

• Periodic Colony Inspections.

• Recognize signs of bee diseases and pests.

• Differentiate between serious and not so 

serious.

• Know some corrective actions for each.

• Remember - beginning colonies are in a 

vulnerable state – population is low and 

there is always something looking to take 

advantage.



You can do two things here -- panic, or take a look at 

what is actually going on.

▪ Look at the eggs and open brood

▪ Look at the bees (size, wings, uniformity, behavior)

▪ Look at the sealed brood

▪ Look at the food stores

▪ Look at the entrance

▪ Feel the weight of the hive

▪ Notice any odors that may be emitting from the hive

▪ And - listen to the hive

What if you think there is something wrong?



• Acute colony collapse disorder usually does not affect 

hobbyist beekeepers.

• Commercial beekeepers keep hives together in 

crowded spaces. A concentration of hives has more 

potential for disease than a few hives.

• Commercial beekeepers keep bees close to heavily 

pesticide prone agricultural areas for pollination 

contracts.

• The stress of pollination transport is also a commercial 

problem. 

Disease & the Hobbyist Beekeeper



There are two opposing philosophies about medicating 

or treating diseases in bees.

1 - Treat every problem with the maximum amount of 

chemicals possible in every situation.

o Most commercial beekeepers do this as they can’t risk 

the spread of a disease to hundreds of colonies.

2 - Integrated Pest Management (IPM) - min/no chemicals

o Natural treatments affecting the ability of pests/ 

diseases to thrive – many believe medications are 

building generations of successively weaker bees and 

more resistant pests.

Only you can decide how you will keep your bees. 

Treatment Philosophies



Stop Treating?
"The only way to have a sustainable system of beekeeping 

is to stop treating. Treating is a death spiral that is now 

collapsing. To leverage this...you really need to raise your 

own queens from local surviving bees. Only then can you 

get bees who genetically can survive and parasites that are 

in tune with their host. As long as we treat we get weaker 

bees who can only survive if we treat, and stronger 

parasites who can only survive if they breed fast enough to 

keep up with our treatments. No stable relationship can 

develop until we stop treating."      

--Michael Bush
www.bushfarms.com/bee



FABIS test available 

in AZ

Re-queen or de-

populate hives that 

are too hot.

Consider where your 

package bees and 

queens are raised.



Summary

Likelihood vs. Severity

Most 

Severe

Least 

Severe

Least Likely Most Likely

AFB

EFB

Chalk Brood

Varroa

SHB

Wax Moth

Sac Brood

Nosema

DWV

Tracheal 

Mites

Dysentery



What else can go wrong?
While all this might deter new beekeepers – it is 

not as bad as it seems…



The Way Forward

"This life's hard, man, but it's harder if you're 

stupid!" 

▪ Study and stay informed about the latest 

treatment techniques, diseases, and scientific 

breakthroughs. 

▪ Keep notes about each colony and all 

treatments and management you have done.  

Review what works and what doesn’t.

Figure out what works for you!

Jackie Brown (played by Steven Keats) 

in The Friends of Eddie Coyle, 1973



Questions

???


