Honey Bee Pests – Instructor Outline

Slide 1:  	Honey Bee pests and diseases
		The Honey Bee Nest is a treasure trove of food stores – pollen, brood, honey and even wax that is attractive to many nest invaders, some old, some new, some small and some very large. Keeping your bees healthy, thriving and strong is the main goal and requires you to be both vigilant and diligent.  In the wild, less than 40% of swarms survive the first year. Your primary challenge will come from insect and especially mite pests, to a lesser degree from diseases and occasionally, depending on your hive location, from mammals.
     		You have Four Basic Approaches you can take as it relates primarily to managing insect/mite pests and diseases in the hive:
		Do Nothing & let nature take its course.  The end result will be a 30 – 40 % loss of your hives per year OR MORE. You will repeatedly have to replace your losses = BEE HAVER.
		Preventatively Treat on a schedule with labelled products (synthetic or naturally based). This is what most commercial pollinators do because of time restraints. This may be the best option as a hobbyist IF you are unwilling/unable to invest the additional time required by options 3 or 4 and you are not a detail-oriented person.
		Use a Natural (Organic) Approach. What does that mean? That the final product (honey) is free from all toxic (not natural) contaminants? Ross Conrad, author of Natural Beekeeping Approaches to Modern Apiculture says, “No”. It requires an investment in time & attention to detail that limits the number of hives most people can manage to around 25 colonies. It seeks to mimic the natural world & generally requires physical manipulations and for some may involve the use/treatment of natural products (Certified Naturally Grown Program). 
		Employ Int. Pest Mgmt. which combines some of the natural approach manipulations with pest ID, pest monitoring, pest treatment thresholds and the application of treatments if warranted using synthetic or natural products. To be honest most of what we do to bees is NOT NATURAL to wild bees. Our ultimate goal should be TO KEEP YOUR BEES ALIVE.
Slide 2:  	Problem Insect Pests:
· We are going to focus upon 4 current problem “insect” pests: In reality, two are insects and two are mites which are not insects, but members of the spider family.
· Two are old pests: The wax moth which is an insect and the other is the tracheal mite.
· Two are new pests: The small hive beetle which is an insect and the other is the varroa mite. OF THESE FOUR THE VARROA MITE IS BY FAR YOUR MOST SERIOUS PEST and will be the main reason you are not successful/become a bee haver, constantly replacing your bees due to colony losses, or become discouraged and quit beekeeping. If you do not manage this pest and keep its numbers down in your hives, they can overwhelm you hive in as little as 9 months.

Slide 3:  	Introducing the Wax Moth   
		The wax moth is as old as the honey bee. They are nature’s way of recycling old, weakened hives. New beekeepers will often say, “Wax moths killed my hive” when in reality something else caused the population of adult worker bees to decrease to the point that wax moths took advantage of the situation. Wax moths are ‘opportunists. Their eggs are nearly always present in the hive at some level. IF they are able to hatch and mature causing damage then it is a sign that you have not been monitoring your hives on a regular basis. It takes time (weeks to a few months) for this condition to develop. IF a hive reaches the point that it is overwhelmed by wax moths and dies out then YOUR MAIN JOB BEFORE cleaning up the mess/salvaging what you can of the wax and equipment is to try and determine what caused the hive to become so weak. The main 3 causes: Varroa Mites, starvation or a queenless hive. Learn from the failure and take steps to prevent this from happening again in another hive by being proactive.
		Several names have been used for the Wax Moth over the years: Bee Moth, Wax Miller, Bee Miller, or Webworm.
		Two species of Wax Moth exist: The Greater Wax Moth, Galleria mellonella, is the main invader of colonies and The Lesser Wax Moth, Achroia grisella, more a pest of stored combs.
		Positive Attributes?? They are nature’s way of recycling feral colonies that die out. The worms make good fishing bait and make good subject for certain types of scientific research

Slide 4:	Wax Moth
		The mature larvae (worm stage) are much larger (3/4 inch long) than the Small Hive Beetle larvae, has a dark grey appearance, and creates a webbing material where it is feeding.
		The adult male and female moths resemble a pantry or meal moth in general shape and color, but are larger. The male wax moth is smaller than the female

Slide 5:	Wax moths readily detect the presence of wax and will destroy undefended or unprotected combs in the hive or in storage during warm months or warm temperatures. They are estimated to cause over 5 million dollars of losses to US beekeepers annually. IF you are a ‘bee haver’ then you will become well acquainted with this pest.
		The moths primarily fly at night and prefer dark spaces
		The larvae are the destructive stage and in fact do not digest the wax itself, but ingest the wax to gain access to the impurities it contains. Therefore, they prefer older, darker combs that have been used for brood rearing. New drawn foundation is much less attractive. Left undetected their numbers explode in weak colonies and stored equipment. They will eventually reduce the hive contents to a nasty looking pile of worm frass, cocoons and webs. You are left to salvage as much wooden equipment as is feasible. At this stage many wooden frames will often not be salvageable or not worth the effort.

Slide 6:	The Wax Moth is a lepidopteran and as such exhibits complete metamorphosis going through 4 stages of development: egg, larvae (worm), pupae, adult (moth).
		Up to 300 eggs can be laid by a single female moth usually in batches.  She prefers protected spaces (cracks between wooden hive parts). The outside of end bars of frames, the crack between the wooden cleat that secures the foundation in the top bar, and the space between the inner cover and the frames in the upper hive body.  Eggs hatch in 5-8 days.
		Larvae of all sizes will burrow or tunnel through the combs leaving a trail of destruction. Larvae complete development in 1 - 5 months, depending on the temperature.

Slide 7:	Larvae can pupate inside a dense, tough white cocoons quickly or take up to 2 months to change/morph into an adult moth depending upon the temperature.
		Cocoons are attached to the wood in the frames or hive bodies and create holes and canoe shaped depressions that weaken the wood, sometimes making it unsalvageable.
		Plastic frames and foundation do resist damage from wax moths. Has to be counter balanced with the reduced attractiveness of wax foundation to bees for drawing out comb

Slide 8:	The best nonchemical control for wax moths is to maintain a strong, healthy, queen right colony AND to limit the amount of drawn comb in the colony to a volume that the existing number of bees in the hive can patrol and protect.
		Freezing drawn comb or honey in the comb for 24 hours will kill all four stages of the wax moth life cycle. At 20 degrees F freezing for 5 hours will suffice. An extra chest freezer that is dedicated to pest control is one of the best investments you can make IF you want to reduce dependency on chemical treatments and increase your options. Wax comb becomes very brittle when exposed to freezing temperatures and must be handled carefully to prevent damage. Once exposed to freezing temperatures, frames of comb can then be stored in plastic bags in warmer months fairly safely. Simply putting frames of comb into plastic bags does not work because moth eggs are most likely already present.
		Storing hive bodies with frames of comb under a protected shelter with exposure to sunlight and cross stacking them to increase both light penetration and air circulation works to some degree and is utilized in less developed countries, but does not provide complete control.

Slide 9:	Several materials have been used to fumigate wax combs before placement in storage, including carbon dioxide. Currently the material of choice is paradicholorbenzene (PDB).

Slide 10:	When combs are removed and stored the opportunity for wax moth infestation increases. Some of the worst wax moth infestations occur in stacks of supers which create the ideal conditions for wax moth larvae development. The warmer the temperatures the more likely damage is to occur, so the more vigilant you must be.
		Traditionally, protection of stored combs has been obtained using a fumigant. Paradichlorobenzene (PDB) crystals can be obtained from bee supply dealers or your local big box store or drug store. BE SURE to purchase 100% PDB and NOT the other common mothball fumigant, napthalene, sold to protect woolen clothes. PDB is used to prevent infestation of drawn comb only. It CANNOT BE USED TO FUMIGATE HONEY FILLED COMBS OR IN THE HIVE ITSELF. PDB is heavier than air so it needs to be dispersed at various levels in a stack of supers with drawn comb for best effect. PDB DOES NOT KILL THE EGG STAGE so in warmer temperatures you must check monthly and reapply the granules
		Some beekeepers will build or purchase structures to store drawn combs in where they are under continuous treatment with PDB when not on colonies. PDB works best above 70 degrees F. To get the best fumigation, stack hive bodies tightly, taping any cracks or holes. Use 3 oz. of crystals for each stack of 5 deeps or 8 mediums. Place the crystals on sheets of paper or cardboard not directly on top bars. Some use specially made trays. The comb absorbs odors so be sure to air combs 5 – 7 days before placing them back onto colonies.

Slide 11:	Certan is a natural microbial Bt product that is specific for wax moth larvae control, was once available through bee supply dealers, then not available in the US and was only available in Europe. Certan is back on the market after some changes by the manufacture. Other Bt products (Dipel, Thuricide) that are commonly sold to control caterpillars are not fully effective against wax moths as neither are pheromone traps for stored product pests.

Slide 12:	Introducing the Tracheal Mite
		The Tracheal Mite, Ascarapis woodi, has a long history with beekeeping. It was first recognized in 1904 in England near the Isle of White and reached epidemic numbers by 1919. The US banned bee imports in 1922 in hopes of preventing its devastating effect. It eventually did show up and was detected in NC in 1984 causing massive die-offs in bee colonies.
		In Devon, England, a monk, Brother Adam, worked ardently at Buckfast Abbey for years to develop a resistant strain of bee and eventually produced the “Buckfast” bee that is highly resistant and is still sold under a licensing agreement here in the US (R. Weaver Apiaries – Texas). In recent years the pest has become less of a problem here in the US as most bees thru a continued association with the mite have come to develop some level of resistance or at least a level of tolerance. This mite does still periodically cause a problem in some areas of the state.
		The mite is a parasite of the adult honey bee and not the brood. It gets its name from the fact that it spends the majority of its entire life in the breathing tubes (trachea) of the bee.

Slide 13:	   Obligate parasite which means it cannot live away from its host more than a day or two.
		Microscopic – it cannot be seen with the naked eye. YOU HAVE TO HAVE MAGNIFICATION of a microscope to see it.


Slide 14:	Trachea are a network of breathing tubes throughout the honey bee’s body that open to the outside via spiracles. They exchange both Oxygen and Carbon Dioxide (like human lungs).

		The female mite enters these tubes and spends her entire life there laying male and female eggs. These hatch and produce mites that feed on the body fluids of the bee from inside the tracheal tubes. 
		Under some conditions and at sufficient numbers this can result in the death of the bee or the entire colony

Slide 15:	Mated female mites exit the bee via a spiracle and hang onto a bee hair waiting to transfer (hop onto) to another bee who passes close by.
		They prefer young bees, less than 9 days old, BUT will go to older bees (over 30 days old) if no younger bees are available.
		Their populations normally become the highest in the winter months when bees are fairly inactive, usually clustered and in close contact with each other.

Slide 16:	Tracheal Mites are easily spread between colonies by a host of methods: drifting, robbing activity, transferring bees on frames or by shaking bees and by swarming.
		Robbing is particularly effective in transfer since colonies with high mite populations dwindle, become weak and are susceptible to robbing by a stronger hive.

Slide 17:	Tracheal Mite Facts: Most important are the first four.
		… Affects adults only, INCLUDING THE QUEEN!
		… Shortens the bee’s life (lowers hive productivity) and weakens it so it is unable to fly.
		… Managing to keep a strong hive, especially from a nutrition standpoint, is important.
		… Mites levels can remain at levels for extended periods not causing a problem, but any condition that causes stress in the hive can cause Tracheal Mites to become a major problem.

Slide 18:	Tracheal Mite Life Cycle: Key Points are:
		… It is an Obligate Pest that cannot live away from its host more than a day or two. 
		… It lives nearly all its life inside the trachea of bees.
		… It prefers very young bees, but will go to older bees if younger bees are not present.
		… It is not a serious problem as it used to be due to resistance/tolerance in bees, BUT it still can become a problem in the winter months when bees cluster or anytime bees become stressed.

Slide 19:	There are no reliable field indicators of the level of infestation due to its microscopic size.
		Infestation levels over 30% will begin to reduce the activity level of workers leading to a decrease in honey production and lower winter survival.
		The most optimum period for mites to reach damaging levels are in the late winter to early spring months when bee numbers are the lowest and mite levels the highest.
		Symptoms of heavy infestation levels are bees crawling in front of the hive on warm winter/early spring days or bees exhibiting “K-wing” where their fore and hind wings are partially open like a K instead of folded and hooked together. These are nonspecific symptoms and there are other diseases like some viruses that can also produce these symptoms

Slide 20:	Laboratory procedures are available for the detection and estimation of infestation levels. It requires the dissection of adult bees to examine the trachea in the prothorax.
		Older bees from the inner cover or entrance will have the highest mite levels. A sample of 30-50 bees can be collected and placed into 70% alcohol. Nov – Feb would be the preferred period to test. Treatment may be warranted at an infestation level of 20-25%.  The NCSU Bee Lab o Federal Bee Lab in Beltsville, MD, will do this analysis for a fee. Contact your local NCDA Bee Inspector, John Harris, at 910-988-6227.

Slide 21:	The one established commercial strain of resistant bee is the Buckfast Bee available from R. Weaver Apiaries in TX. There may be other advertised sources in the US, but they are not legally authorized to sell and the purity level would be suspect. Many bees, over time, have developed some level of resistance, so it is possible for you to select from your own bees IF you are willing to pay to have them tested.
		Crisco “grease” patties are an option. The combination of sugar and vegetable fat/shortening, with or without other additives, can help reduce tracheal mite levels in the hive. The addition of a little honey and a few drops of peppermint oil, or the feeding stimulant, Honey-B-Healthy, makes the patties more attractive to the bees. Combine one-part high quality vegetable shortening with two parts sugar (optional, but recommended, a little honey & a few drops of peppermint oil or Honey--Healthy). Form into ¼ lb. patties on sheets of wax paper. They can be stored in the freezer before use. Place on the top bars in cooler conditions (fall & winter) or the bottom board in the warmer months. It is thought that the fat somehow interferes with young mites finding their host, possibly by masking their smell.

Slide 22:	In the past there has been two main fumigants with activity against Tracheal Mites: Menthol Oil Extract (as in mint candy or menthol cigarettes), sold as Mite-A-Thol crystals and Formic Acid, sold as Mite-Away Quick Strips.  Both of these active ingredients occur naturally in honey at low levels. An old discontinued treatment, Amitraz, with Tracheal Mite activity has also been recently rereleased as Apivar for Varroa control.
		More recent Essential Oil Treatments (Apiguard and Api-life VAR)  developed for Varroa also help reduce tracheal mite levels which may account for their overall drop in numbers

Slide 23:	Menthol crystals (Mite-A-Thol) and Formic Acid (Mite-Away Quick Strips) are fumigants so air temperature at time of application IS CRITICAL to effectiveness/preventing injury.

Slide 24:	Menthol crystals (Mite-A-Thol) is effective in controlling Tracheal Mites. 2 oz. applied in packets between the top bars and inner cover kills 85% of adult mites in 3 days and nearly all adult mites in 4 weeks. BE SURE TO REMOVE ALL HONEY SUPERS BEFORE TREATMENT. Effective at temperatures 60 – 70 degrees F and above. HAS NO ACTIVITY ON VARROA MITES. Late summer to fall is the preferred treatment period.
		Hobbyists have developed an easier and cheaper way to apply menthol utilizing the simple blue-colored paper shop towel. One pound of menthol crystals will treat ten times the number of hives as Mite-A-Thol packets and at a cost of only 50 cents per hive. IN COOLER MONTHS dissolve 1 lb. of menthol crystals in 1 lb. of canola oil and heat to 110-115 degrees F. OUTSIDE on a propane burner. IN WARMER MONTHS use ½ lb. menthol crystals. Cut/saw a roll of blue paper shop towels in half and remove the cardboard roll in the center. Place into the heated oil and menthol mixture and let it soak up the oil. Seal in a clean, old paint can. Open can and place one towel section between the top bars and inner cover. The menthol will volatilize in the hive as the bees chew it up and carry it out of the hive entrance.

Slide 25:	Introducing the Small Hive Beetle (SHB)
		The Small Hive Beetle, Aethina fumida, is another introduced pest. It originated in South Africa where there is also a Large Hive Beetle. It first appeared in the US in Florida in 1996 where it destroyed over 20,000 hives, many of which were strong hives. In South Africa it is mainly a problem in stored equipment and weak hives.  It appeared in SC in 1998 and has since spread northward and westward.
		It is an insect, a sap beetle resembling the beetles that get into sweet corn and strawberries that lay on the ground. It is larger, and all one color from dark brown to black. It has a shield shaped thorax and the ends of its antennae are club shaped. It has a hard external shell but does have wings.

Slide 26:	The behaviors of Small Hive Beetles also help with their identification:
		When the hive is opened, they tend to scatter and move around rapidly trying to find a 			hiding place. 
		They prefer to run and hide but will take to flight in an emergency, similar to a wild 			turkey

Slide 27:	New beekeepers sometimes confuse Small Hive Beetle larvae with those of wax moths. 			They can be distinguished in several ways:
		… They are smaller and white in color with dorsal spines.
		… Being a beetle SHB larvae have three pairs of legs in the area behind the head, BUT do not have prolegs on its lower end like a wax moth larva which is a Lepidoptera.
		… SHB Larvae tend to move and wiggle more actively than wax moth larvae.
		… SHB Larvae ARE THE REAL DESTRUCTIVE STAGE of this insect pest.

Slide 28:    Comparison of the SHB and Wax Moth larva
Slide 29:	Adult Small Hive Beetles have a hard shell. The bees can’t really sting them so they chase them around and try to keep them cornered. 

		You will often find them in crevices, corners and in empty wax comb cells. They love to hide in the debris that collects on solid bottom boards.
		Sometimes, the bees seem to become more tolerant and may even offer food to them.
		They are tough being able to survive up to 5 days without food or water.

Slide 30:	Small Hive Beetles exhibit a complete metamorphosis: egg, larvae (worm), pupae and adult.
		Unlike the wax moth larvae which pupates inside the hive, in hives with a solid bottom board, the SHB larvae crawls to the hive entrance and drops to the ground and pupates in the soil. SHB larvae pupate in close proximity to the hive entrance.
		RESEARCH SHOWS that 80% of all SHB pupae can be found in the top 4 inches of soil and within 12 inches of the hive entrance. None were found further than six feet from the hive entrance.

Slide 31:	Most researchers say a strong hive tends to keep female beetles from laying eggs as long as they are being harassed by the bees. Some researchers say eggs are just being laid at a very low level in strong hives. Either way, eggs laid hatch quickly, within 24 hours.
		Larvae feed immediately on pollen, honey and bee brood leaving a trail of slime behind as they go. They can overtake a weak hive in a matter of 2 weeks.
		Beetles pupate in the soil in close proximity of the hive entrance and emerge to re-infest the same hive or a hive nearby. Pupation takes longer as temperatures decline.
		Adult beetles defecate in the hive spreading bacteria and causing fermentation. Adult beetles can survive the winter inside the bee cluster.

Slide 32:	Prevention is the best approach and is based around maintaining strong hives, sanitation and reducing hiding places.
		Strong hives. Beetles prefer hives in a stressed or weakened condition. Don’t let your bees starve. Combine weak hives or add sealed brood with nurse bees from a strong hive.
		Sanitation. Keep solid bottom board clean of debris, do not remove a honey super until you are ready to extract it then return it promptly to be cleaned up, keep honey house clean, use a bucket to collect excess wax when inspecting/cleaning hives. Larvae love to develop in the debris that collects in the bottom of division board syrup feeders. They also love to develop in pollen patties, so IF beetles are present reduce the size of the patties and monitor them closely.
		Reduce hiding places. Remove excess supers from the hive, especially if there are not enough bees to patrol them.
		Hives located in full sun tend to have less beetle problems it is believed due to lower humidity levels.

Slide 33:	SHB traps have been developed that physically trap the beetles and larvae in oil by allowing them to fall through a plastic or wire mesh that is too small for the bees to fall thru.

		Various plastic traps have been developed (Beetle Blaster, Beetle Jail) that fit between frames and use vinegar as an attractant and vegetable oil to catch adult beetles looking for a place to hide when being harassed by bees. They all work, especially if placed in upper supers that are less patrolled and are a good way to detect and help control low levels of beetles especially early in the season

Slide 34:	The West Trap was the first on the market and used a plastic screen and catch pan with vegetable oil that sat on top of a solid bottom board

Slide 35:	The Miller Entrance Beetle Trap can be purchased and it is simply placed on the front of your existing bottom board.  The bees and Beetles go through it to get inside of the hive.  
		The Freeman Beetle Trap. This is a patented trap (the tray) that which was eventually sold to a supplier. 
		Since then, many similar traps have been produced by beekeepers who make their own trays by bending sheet aluminum or aluminum house flashing and sealing with rivets. 
		These traps do an excellent job of keeping beetle numbers down, provided the mesh size is correct and also catch phoretic Varroa mites that drop off host bees. Properly maintaining and changing out the vegetable oil regularly in the pans is critical to long term success. Collection pans can be temporarily replaced with a plastic sticky board to monitor Varroa Mites. Note: Screened bottom boards & oil catch pans in and of themselves will not control varroa but are an integral part of a natural or IPM approach.

Slide 36:	Currently, there are no chemical products approved or labeled to be used inside the hive to control Small Hive Beetles.

Slide 37:	GardStar can be applied to the soil outside the hive to control SHB pupating in the ground.
		GardStar uses permethrin, a synthetic pesticide, as the active ingredient and is HIGHLY TOXIC TO BEES IF APPLIED IMPROPERLY.

Slide 38:	The active ingredient in GardStar, permethrin, is Highly Toxic to honey bees. 
		If it is applied to the soil around the hive be sure to apply it late evening and use a sprinkler can with large droplets of water to reduce the chance of drift or volatilization. 
		Remember 80% of SHB pupae are within 12 inches of the hive entrance and in the top 4 inches of soil.

Slide 39:	Introducing the Varroa Mite
		The most serious pest of honey bees WORLDWIDE is the Varroa Mite from which it derives its scientific name Varroa destructor. It also is an introduced pest that was first discovered in the US in 1987 and three years later in NC.  It has virtually wiped-out feral colonies & annually reduces managed colonies in NC by 40% based on BIP surveys.
		… A study in Canada on causes for bee colony losses revealed one factor had an 85% correlation for their 30% annual colony loss, a high varroa infestation.
		… University guidance in the past indicated that uncontrolled, varroa would kill most colonies in 2-3 years. More recent studies now show mites in some cases can overwhelm an untreated colony in as little as 9 months. In a recent Bee Culture article, Jennifer Berry, UGA Extension Apiculture, states that she finds by far the two main reasons for colony death in Georgia are Varroa and starvation.

Slide 40:	Varroa are external mites, not an insect, that feed on both adult bees, known as their PHORETIC STAGE and on developing larvae. You can see them with your naked eye. There are 7-8 times as many mites developing on the larvae and pupae in the brood cells as there are on the adult bees.


Slide 41:	This is a rough size comparison of what it would be like to have a varroa feeding upon a human. It would be like you having a tick the size of a dinner plate on you.
		At higher infestation levels, some bees can have multiple mites feeding on them at one time

Slide 42:	The most destructive phase is when mated female mites enter brood cells to feed on the larval food and also puncture the larval body to feed on its hemolymph (blood).
	They prefer to enter drone brood cells 9 to 1 compared to worker cells since they have 3 days longer to develop in drone brood compared to worker brood (24  vs. 21 days).

Slide 43:	The number of mites in the colony at any given time is important to know.
		More important than the numbers of mites in the colony is the ratio of mites to bees. A growing colony with a high population of bees will naturally produce and to some extent support a higher population of mites. As the queen ramps up laying in the spring to produce more field bees to coincide with the nectar flow, the mite population also has a corresponding increase in numbers. The real problem comes when the queen begins to slow down egg laying in the late summer to fall period. All of a sudden, the ratio of mites to bees can shift radically in favor of the mites with disastrous results.

Slide 44:	The effect that Varroa have on a hive is a numbers game, but it’s not just strictly numbers or just the effect of their direct feeding on the bees.
		… Additionally, Varroa affect the bees MORE THAN JUST BY THEIR FEEDING BEHAVIOR. As they feed on the bees, they transmit a whole host of viruses (Up to 18 with 4-5 of them being more prevalent). Three particularly troublesome viruses are the Deformed Wing Virus, the Israeli Acute Paralysis Virus and the Black Cell Virus. As time passes and the ratio of mites to bees increased the virus level in the bee colony increases to the point that the whole bee colony suddenly collapses from the combined effect of the virus level and feeding activity of the mites. This condition is known as Parasitic Mite Syndrome and is fatal to a colony.

Slide 45:	Female mites are larger than male mites. Male mites are only found in the brood cells and don’t feed on the larvae. 
		Phoretic female mites adhere tightly to adult worker bees where they easily penetrate the bee’s exoskeleton with their piercing mouthparts and suck out the bees’ blood.
		The grooming behavior of bees does have some effect on the mites. Recent studies now show that in some bees their grooming habit is far more effective than thought and is being actively evaluated and becoming a selection criterion in some breeding programs.  The term “ankle biters” has been applied to them since research shows that if one of the eight legs of a Varroa mite is chewed off by a bee the mite will die.

Slide 46: 	Life Cycle of Varroa Mites:
		… A mated female mite enters the brood cell of a 5-day old larvae before it is capped.  She immerses herself in the larval bee food. 
		… After 60-hours she lays her first egg which is usually a male and then another egg every 30 hours, all females. Sister mites’ mate with their brother and emerge pregnant.

Slide 47:	Mites have the capacity to double their numbers with every brood cycle of 21 days. It is easy for their numbers to rise rapidly.
		The female mites mature in 7-8 days in the capped brood cells. IF they do not kill the bee larvae or pupae outright in the cell, they can cause it to be deformed or weakened. Female mites ride out on the surface of the bee when it emerges. They can detach and look for another bee to feed upon or enter another brood cell.
		The varroa mite can read brood pheromones given off by the pre-pupa and has figured out when to enter the brood cell before it is capped.
		Studies have shown the Drone pre-pupa has different pheromones than the worker, this how they distinguish between worker and drone brood

Slide 48:	Detection of Varroa Mite levels by monitoring is the basis of Integrated Pest Management. 
		… Based on a 2015 survey of OCBA membership 30% do not sample. National BIP surveys show numbers as high as 50-60 % of beekeepers don’t sample/don’t treat.
		… The survey also revealed 30 % of OCBA membership sample once per year and another 20% sample twice per year.  Only 20% sample more than twice per year.
		Monitoring Methods: Drone Brood Sampling by uncapping and pulling brood out does give you some indication of infestation level. Count the number of cells with mites, not the number of mites, to get a percent infestation level. Problem - so far, no reliable method to equate percent infestation with mite load and drone brood is not always present in the hive.
		Sugar Shake, alcohol or soapy water wash to dislodge phoretic mites from adult bees. Limitation – a point in time sample and the last two methods kill the bees sampled.  
		… Sticky Board – Plastic Wafer Board coated with PAM/vasoline/cooking oil & placed under screened bottom board for 24 or 72 hours to get a 24-hour natural mite fall count.
		… When you can easily see phoretic mites on adults and especially if you see virus symptoms present (deformed wings) mite levels are usually very high.

Slide 49:  Integrated pests management (IPM) is an effective and environmentally sensitive approach to pest management that relies on a combination of common-sense practices. IPM programs use current, comprehensive information on the life cycles of pests and their interaction with the environment. This information, in combination with available pest control methods, is used to manage pest damage by the most economical means, and with the least possible hazard to people, property, and the environment.

The IPM approach can be applied to both agricultural and non-agricultural settings, such as the home, garden, and workplace. IPM takes advantage of all appropriate pest management options including, but not limited to, the judicious use of pesticides. In contrast, organic food production applies many of the same concepts as IPM but limits the use of pesticides to those that are produced from natural sources, as opposed to synthetic chemicals.

Slide 50:	IF your goal is to move towards treatment free beekeeping then you have to invest more in management time, equipment and advances in honey bee genetics.
		… Drone Brood Trapping takes advantage of their preference for laying in drone brood. Place 1-2 green plastic frames of drone foundation in the brood chamber. Bees draw out drone comb and fill it with drone brood.  Remove every 26-28 days BEFORE most of the drones emerge and freeze or scratch off the capping's. It becomes a ‘mite sink’. IF you fail to stay on schedule it becomes A MITE BOMB! Option: Place medium frame in brood chamber. Bees usually draw drone comb down to bottom. Cut off / let bees rebuild it.
		… Screened Bottom Boards with Vegetable Oil Pans to catch and kill natural phoretic mite fall. HELPS (15-20% reduction) BUT by itself WILL NOT control the mite population.
		… Powdered Sugar Dusting. Shake powdered sugar on top bars and gently brush between frames, so it falls on adult bees and dislodges mites. If done repeatedly over a short time period in the spring (once per week for 3 weeks) it does help decrease the level of phoretic mites, BUT research shows by itself WILL NOT control mite populations.
		… Mite Resistant Stocks are commercially available to hobbyists and SHOULD BE a part of your management program IF you truly want to become treatment free long-term.
		… Breaking The Brood Cycle is an often-overlooked strategy that is especially useful if employed after bees have produced a honey crop or pollinated crops. Queens can be temporarily caged, separated from their brood, placed in a separate nucleus colony OR a reverse split can be made.

Slide 51:	Efforts have been underway for years by USDA Research Labs (LA, AZ, MD), some Land Grant Universities (MN, NC, PA) and private breeders especially in CA to develop and market strains of bees (queens) that display a genetic physiological or behavioral trait that allows them to resist or tolerate varroa mites. Advances have been made and continue. This offers the best hope for a long-term solution to the Varroa Mite Problem.
		… Initially, researches thought they had isolated a SMR (Suppressing Mite Reproduction) gene that somehow suppressed the ability of Varroa Mites to actually reproduce in the bee brood. It has since been discounted by many, but not all researchers. Researchers know that bees display hygienic behavior (keep a clean house), but identified that some species of bees and 15 -20% of any species of bees display this trait more strongly. Some possess the ability to somehow detect when a larvae or capped pupae is infested with Varroa. They don’t let these bees complete development and remove them from the hive thereby reducing the mite population. The term VSH (Varroa Specific Hygiene) was developed. Russian strains of bees and to a lesser extent New World Carniolan strains of bees are known to exhibit this trait more strongly. It can be identified and improved in any species of bees by breeders who have access to a broad base of genetics and the time, knowledge, expertise and dedication to identify, test and select for this trait.
		… Now effort is being directed towards identifying and isolating a gene connected to an increased level of grooming behavior “Ankle-biters”.

Slide 52:	VERY IMPORTANT TO REMEMBER: Read and Follow All Label Directions. You are also required by law to read & follow any labelling information provided by the manufacturer.
		The use of any of these control products should be based upon recommended treatment threshold levels established by research. These threshold levels have been gradually lowered in the past few years as the combined damage of mite feeding behavior and the negative effects of the viruses they transmit have become more thoroughly understood. Threshold levels vary with the season and hive activity, primarily late winter/early spring verses late summer/early fall sampling. More recently, the recommendation is to cut normal threshold levels in half if the viral symptoms are present in the hive (Bees with deformed wings is the symptom you will most easily detect as a hobby beekeeper).
		… Ether wash/soapy water wash/sugar shake method thresholds: Late winter/early spring (1-2 mites/100 bees sampled). Late summer/early fall (3-4 mites/100 bees sampled).
		… Sticky board method thresholds: Late winter/early spring (mite fall of 20-30 mites/24 hours). Late summer/early fall (mite fall of 40-50 mites/24 hours).
		… IF VIRUS SYMPTOMS ARE PRESENT IN THE HIVE THEN REDUCE THRESHOLDS BY 50%.

Slide 53:	Labelled Treatment Products can be divided into hard/synthetic and soft/naturally based chemicals. Soft/naturally based chemical treatments are allowed by the Certified Naturally Grown Organization. Most beekeepers who treat for mites today use naturally based products. Until recently, only one product, formic acid (Mite-Away Quick Strips) was labelled to be used while honey supers are present on the hive. HopGuard, a recently labelled product can also be used, but is more effective during brood-less periods.
		KEY IPM STRATEGY is to reduce the opportunity for pest resistance to develop by not relying totally upon one type of treatment product and to alternate the application of those that you do place in the hive over the course of the season.
		Hard/Synthetic Products: Apistan, Apivar, CheckMite+ and AmiFlex
		Soft/Naturally Based Products: ApiLife VAR, Apiguard, Mite-Away Quick Strips, Oxalic Acid, Hop Guard

Slide 54: 	Apistan (tau-fluvalinate) is a synthetic pyrethroid pesticide that was put into a plastic strip. It was initially very effective in controlling mites, but mites have begun to exhibit resistance due to repeated use.  This was one of the first products released for controlling Varroa Mites and may be discontinued due to its ineffectiveness because of the Varroa Mites resistance due to over use. 
		Hang 1 strip for each 5 frames of brood (2 per 10 frames) within the brood nest. IF two supers of brood, alternate corners of top and bottom hive body.
		Leave strips at least 42 days but not to exceed 56 days.
		DO NOT use during nectar flow period. Remove any honey supers to be harvested before placing strips. Honey supers may be replaced after strips are removed.

Slide 55:	Apivar (Amitraz) is a synthetic compound that was registered at one time for mite control. Its manufacturer ceased production after legal claims of damage to hives due to misapplication by beekeepers. It has recently been reformulated to reduce risk of injury due to misapplication and made available to beekeepers again with no reported injury to hives.
		Hang 1 strip for each 5 frames of brood (2 per 10 frames) within the brood nest. IF two supers of brood, alternate corners of top and bottom hive body.
		Do not use during honey flow. Remove honey supers to be harvested before treatment. Remove strips 2 weeks before placing honey supers back on the hive.
		Use maximum of 2 times per year (Spring & Fall). Bees should be out of cluster and able to move about freely in the hive

Slide 56:  AmiFlex (Amitraz) is the first authorized amitraz "flash" treatment in the USA to treat against varroa mites. It comes in a ready-to-use dosing gun. However, a Pesticide Applicators License is required to purchase and/or use AmiFlex 

Slide 57:  CheckMite+ (Coumaphos) Treatment for Varroa mites is most effective when brood rearing is at its lowest. CheckMite+ should be applied to all infested colonies in the yard. Use 1 strip for every 5 frames of bees. Remove the strips after 42–45 days.  

	
Slide 58: 	ApiLife VAR contains the essential oils (thymol, eucalyptol, menthol & camphor) as its active ingredients. Can be used for Varroa control any season & also suppresses tracheal mites.
		Developed by Brushy Mtn. More steps necessary to use this product. A treatment is 3 green foam tablets used as follows; Cut one tablet into 4 equal pieces, placing each tablet inside an envelope of screen wire. Place pieces on top corners of hive body (not directly above the brood nest). Replace with second tablet in 7-10 days. Replace with third tablet in another 7-10 days. Remove last tablet after 12 days. Entire treatment takes 30 days.  Maximum 2 treatments per season.
		Do not use during honey flow. Remove honey supers to be harvested before treatment. Honey supers can be installed after treatment but do not take honey for 1 month.
		Resistance not observed. Do not use when air temp. > 90 degrees F. Decreased control at temps. < 54 degrees F. Better control during low brood/brood-less period.

Slide 59:  	ApiGuard is a slow-release gel containing Thymol. Also suppresses Tracheal Mites. Does not harm adult bees or brood, BUT if used during the spring IT CAN cause queen to stop laying for 2-3 weeks. 
		A treatment is two aluminum trays with gel used as follows; Open a tray (peel back cover), leaving one corner attached and place on top of the brood nest. Use as spacer shim or empty hive body on top. Leave 2 weeks. Replace with second tray. Leave 2-4 weeks, then remove empty tray. Do not enter treated hive for 2 days after each tray is placed.
		Do not treat during the honey flow. Remove honey supers to be harvested before treating. Surplus honey supers may be replaced immediately after treatment. 
		No known resistance. Most effective when used late summer/early fall and air temperature > 59 degrees F. Combine weak colonies before treatment

Slide 60:	Mite-Away Quick Strips are packaged as a unique biodegradable strip that incorporates formic acid into a sugar-based material that conveniently eliminates the need to reenter a colony to remove a previously used absorbent pad. It is effective against both Varroa and Tracheal Mites. It NOT ONLY controls phoretic mites BUT ALSO MITES INSIDE BROOD CELLS.
		Two Treatment Options: KNOCKDOWN Treatment – use 1 strip @ ½ treatment dose to get 70% control. You will need to retreat with a second strip within 2 months. KNOCKOUT Treatment – use 2 strips at full dose to get 95% control. Do not remove the white paper wrap from the gel strip. Apply 2 strips near edge of brood nest. Daytime temperature MUST BE between 50 and 92 degrees F. No withholding period. Can be used during honey flow with supers on hive, BUT GENERALLY NOT DONE. 
		No known resistance. Bottom entrance MUST BE OPEN FULL WIDTH. Screened bottom boards may be left open. MINIMUM HIVE STRENGTH 6 FRAMES OF BROOD. Add empty hive body with frames on top to give bees a place to move up. Apply in Spring AFTER fresh pollen nurse bees are present (4 weeks after 1st natural pollen). Apply late summer to early fall (Late July to mid-August) to allow time for natural queen supersedure.
		BE SURE TO WEAR PROTECTIVE EQUIPMENT REQUIRED BY THE LABEL to avoid exposure to fumes

Slide 61: 	Mixed with Sugar water and dripped between the frames.  Supposes to cause the bees to groom mites off.  Only works on mites that are in the phoretic stage (not under a brood cap raising more mites)

Slide 62: 	Oxalic Acid (Wood Bleach) has been used in Canada for years as their mainstay for Varroa control, but only recently labelled for use in the USA.  It is a naturally occurring organic acid found everywhere in the environment including plants and animals. It is bitter to the taste and irritating to the eyes, mouth and skin. IF it is applied as a vaporization IT IS ESSENTIAL THAT YOU WEAR THE PROTECTIVE EQUIPMENT SPECIFIED ON THE LABEL. It is found in honey but not fat soluble so it DOES NOT BUILD UP IN WAX COMB.
		It can be APPLIED THREE WAYS: The two most popular are trickle and vaporization. The third way is as a spray.
		… TRICKLE - The acid is mixed at the labelled rate with a warm 1:1 sugar/water solution. The solution is drawn into a syringe and 5 ml. trickled down between each frame onto the bees, with a maximum of 50 ml. per normal size colony. Lower amounts for smaller size colonies and NUC’s.
		… VAPORIZATION - Only used on colonies outdoors AND DO NOT inhale the vapor! You use a metal wand with a metal plate at one end connected to a battery at the other end. One gram of oxalic acid crystals is placed on the plate, inserted into the front of the hive and turned-on, melting the acid causing it to turn into a gas (sublime) and penetrate the colony. The gas kills the mites on contact. Any cracks/crevices should be sealed, screened bottom boards closed, solid inner covers used to insure the gas penetrates the colony.
		… SPRAY- Mix oxalic acid in a 1:1 sugar/water solution and spray on packaged bees before installation or swarms to help start out with a low mite level. Packaged bees – place in a cool, dark location for 24 hours & spray with a 1:1 sugar/water solution a few hours before oxalic acid spray to allow the bees to fill stomachs & reduce ingestion of oxalic acid solution.
Used during a brood less period, only works on mites that are in the phoretic stage (not under a cap raising more mites). This is a cheap product to use (50 cents/treatment/hive).

Slide 63:	HopGuard II is a third organic acid that has received a label for use in the USA. It contains 16% potassium salt of hop beta acids and is a by-product from the extraction of hops for beer making.  It is typically available on saturated cardboard strips that are hung at a rate of one strip per five frames of bees in the brood chamber (2 strips per 10 frames). It is labelled to be used up to three times per year. The folded strips must be opened and hung over a brood frame with one half of the strip on each side of the frame. Leave 4 weeks. DO NOT harvest honey from a treated brood chamber, BUT honey supers above the brood chamber and not in contact with the strips CAN BE harvested.
		Some tests have shown a fairly high degree of efficacy (80% after 96 hours/94% in 17 days). However, other tests (Randy Oliver –Scientific Beekeeping) obtained variable results, especially on strong expanding hives with a lot of brood present. Recommendations are to use during a brood less period for best results. CAN BE used at other times (between nectar flows) when a quick knock down of mites is needed. Should not be used as a stand alone product for season-long mite control. Short term solution and good rotational product with other treatments. Easily applied and not temperature dependent above 50 degrees F. There is a lot of liquid on the strips that can kill bees IF they come into contact with it as the strips are being inserted. Randy Oliver recommends shaking the bees off the brood frame BEFORE placing the strips to insure you don’t contact the queen/kill her.
		Stores strips in a cool, dark place.

Slide 64:	Skunks are one of several small mammals that can be pests of apiaries. Skunks come around after dark and scratch the landing board. When bees come out to investigate, they get eaten.  A skunk can eat an entire colony of bees in a week. Skunk were not known to inhabit Onslow County but in recent years deer hunters on base have reported seeing them occasionally.

Slide 65:	Elevating your hive bodies off the ground at least 16 inches will keep a skunk from reaching the landing board and ‘may’ help deter a raccoon or opossum.

Slide 66:	Raccoons and opossum can be an occasional pest, but are seldom seen. More than likely if you have a problem with a mammal, it will be a small one, the mouse, trying to come inside the hive for warmth in the winter or a very large one, the black bear, looking for an easy, nutritious meal.

Slide 67:	The largest mammalian bee pest is also the best known, the bear, as in Winnie-the-Pooh eating honey. Bears actually prefer bee brood to honey. They will smash the hive and then carry the brood frames sometimes tucked under one arm away from the upset, stinging bees to eat bees, brood and honey.  Once they find an apiary, they tend to revisit the site and continue to feed until they destroy all the colonies.
		Black bear inhabits all of Eastern North Carolina.  There is a healthy population here in Onslow County. Camp Lejeune, the Great Sandy Run Poccosin and Hoffman Forest are all large natural areas in and out of which black bear roam. 
		If you calculate what a colony of bees costs you in woodenware and bees then you’ll figure out real fast that investing in a bear fence is cheap insurance.

Slide 68:	This bear fence has barbed wire starting at 8 inches off the ground and another strand every 8 inches up to 4 feet high.  The key however is an electric wire between the bottom barbed wire and the second one.  The barbed wire is grounded. Some beekeepers include a section of fence wire laid flat on the ground to discourage bear from trying to crawl under the hot wire.
		There are several companies now selling solar-powered bear fencing ‘packages’ advertised in bee supplier magazines and at trade shows.

Honey Bee Diseases– Instructor Outline

Slide 69:  Control of diseases in honey bees is an integral part of becoming a beekeeper. The organisms that infect honey bees can cause disease symptoms in the brood or the adults. Inspection for disease symptoms should begin whenever you arrive at the apiary, continue at the entrance and while you are inspecting the hive in more detail. You are the first line of defense against diseases. Request the assistance of a more experienced beekeeper or an NCDA Bee Inspector, especially if you suspect American Foul Brood.

Slide 70:	Learning to recognize what healthy brood should look like in a colony is the FIRST and MOST IMPORTANT STEP in diagnosing brood diseases. Brood diseases affect the developing larvae and pupae in their cells. Healthy brood distribution should be compact with 90% of the cells filled with an egg, larvae or capped pupae. There should be twice as many larvae and four times as many eggs as capped cells. Healthy larvae are pearl white in color, centered in their cells and glisten in the light. Very young, hatched larvae should be surrounded by a bed of royal jelly. A spotty brood pattern can be a sign of disease or a laying/fertility problem with the queen. The sealed caps of healthy pupae should be a uniform light-brown color.  Healthy caps are six-sided and higher in the middle. Some cells in the process of being capped may have one hole in the center of the cap. These organisms cause disease symptoms in the brood or adults that you can learn to recognize. We will look briefly at 4 brood diseases, of which American Foul Brood (AFB) is the most serious and 1 adult disease, Vairimorpha (formerly known as Nosema). 
		Every time you enter the brood nest you should be looking for symptoms of disease. You should also make an intentional inspection for disease symptoms at least one time in the spring and fall to confirm that your hives are in good health

Slide 71:  	The most serious brood disease world-wide is American Foul Brood caused by the bacterium, Paenibacillus larvae. When not controlled, it will kill an entire colony and then spread to other colonies in the apiary and neighboring apiaries thru robbing behavior. Larvae, pupae and adults are infected, but only the larvae and pupae are killed.  The disease generally develops slowly in a hive often taking two seasons to cause the hive to weaken and die-out. 
		The vegetative stage of the disease infests and grows in the larvae. The disease grows about 10 days and then progresses to a spore stage. The spores are very resistant and are known to survive up to 50-60 years. One single infested larva that has dried up and formed what is known as a scale can contain 2.5 BILLION SPORES!
		Adult bees can become infested in many ways: When they ingest remains of infected larvae/pupae through their hygienic activity, thru general cleaning, polishing and scabbling activity of wooden ware with spores, thru feeding on infected honey or pollen & thru passing nectar. The spores have to enter their digestive system for them to be infected.

Slide 72:	AFB has distinctive symptoms that aid in its diagnosis: 
		… Instead of the cell caps being raised they may be sunken in appearance and have one or more perforations. 
		… There is a shotgun appearance to the brood distribution, instead of solid and compact. Tends to more heavily infest older sealed larvae and young pupae.
		… The larvae look unhealthy, and off-color, turning grey to dark. They are sunken down in the cells and eventually become a completely dried out scale stuck to the cell bottom.
		… The diagnostic symptom is a sticky consistency to the brood that cannot be easily removed. The tissue will stick to a toothpick and string or rope out (ropy test) like soft taffy.
		… In an advanced stage there will be a foul smell of decomposition coming from the frames and the hive itself that is noticeable.

Slide 73:	In the past there was a registered antibiotic, oxy-tetracycline, sold as Terramycin which suppressed the growth of the vegetative stage as long as it was used, but had no effect on the spores. It gave the appearance of controlling the disease, but only so long as it continued to be used. Once discontinued AFB would surge back from the spore stage. As of January 2017, Terramycin is no longer registered for us in the USA.
		The major method of control before the advent of Terramycin was complete destruction of comb and equipment by burning. Infested adult bees can be depopulated by shaking them into soapy water or spraying with a soapy spray and burying them. It’s still the only option today in most states. Fortunately, beekeepers in NC have a different option.
		… If you suspect AFB, contact Adolphus Leonard our regional bee inspector. Adolphus will help you depopulate the hive and take the contaminated comb and equipment to Raleigh and fumigate it for a small fee in an ethylene oxide fumigation chamber. Only wooden ware and comb can be fumigated, not honey in the comb or bees. Adolphus will also take a larvae sample back to NCDA for a definitive diagnosis of AFB thru lab culture. NCDA will also test treated comb & equipment after fumigation for live spores.

Slide 74:	European Foul Brood (EFB) is also a disease caused by a bacterium, Melissococcus plutonius, but less serious than AFB.
		It is important to be able to distinguish it from AFB since colonies with EFB have been unnecessarily destroyed due to an incorrect AFB diagnosis. It is well worth the time to request a sample be taken by the NCDA Bee Inspector for laboratory culture and definitive diagnosis.
		EFB tends to affect younger larvae before they are sealed/capped in their cells.
		Many consider EFB to be a stress disease often seen in the spring. There does appear to be a genetic basis (some strain of bees more disposed to the disease).

Slide 75:	EFB infected larvae are usually twisted in their cells. They will have a watery to pasty or rubbery consistency. They are easily removed with a toothpick. They will not rope out of the cell like AFB.
		EFB larvae will have more of a sour smell than a smell of decomposition.

Slide 76:	Beekeepers use to sometimes take the option of treating with an antibiotic.
		Bees generally remove EFB infected brood fairly effectively, especially in hygienic hives and the symptoms often disappear. Requeening often helps since genetic disposition can be a factor. The break in brood cycle also helps with Varroa control.
		Feeding the colony with syrup and pollen patties can often help the hive outgrow the disease.
		Precautions that help reduce the chance of AFB & EFB: Take steps to discourage robbing and drifting. Don’t buy used equipment. Don’t share equipment. Sterilize your hive tool between use in colonies.

Slide 77:	Most adult bee diseases are difficult to diagnose in the field since their symptoms often resemble one another or nonliving disease factors (insecticide poisoning).
		The exception is Vairimorpha (formerly known as Nosema), the most serious adult disease caused by a microsporidium, once considered a protozoan. There are two species of Vairimorpha; Vairimorpha Apis and the recently discovered Vairimorpha Ceranae which is now more prevalent. Spores from these single-celled organisms infest the midgut of adult bees and can build up when the bees are confined or stressed (winter months or during shipping of packages).
		Symptoms can be subtle: crawling, disoriented bees, adults exhibiting K-wing, defensiveness, clustering on comb away from brood in winter months, not consuming supplemental feedings. One very visible symptom of Vairimorpha Apis but not Vairimorpha Ceranae is heavy concentrations of bee feces at hive entrances. This dysentery CAN BE found apart from Vairimorpha infections and is linked to poor quality food stores or supplemental feedings.

Slide 78:	Vairimorpha can be tested for thru a laboratory using microscopes to make estimates of spore counts. Surveys show that Vairimorpha is present in 50% or more of colonies sampled, but researchers differ on how serious a problem it is. Standard treatment is to mix fumagillin, sold as Fumagilin-B, in heavy syrup and feed colonies in the fall

Slide 79:	Chalkbrood is caused by a fungus, Ascosphaera apis. The dead larvae, called mummies may be off-white in color, a mixture of black and white or entirely black.
		They can be found in open and capped brood cells or on the landing board where house cleaning bees have deposited them. 
		First reported in the US in 1972, chalkbrood is fairly common, usually occurring during and after periods of cool, damp weather in the spring.
		Chalkbrood does not usually kill a colony, but can render it weakened and unproductive.
		Some strains of bee stock are more susceptible to this disease.

Slide 80:	There are no registered chemical treatments. Control is achieved through management to maintain strong hives and often simply by requeening.
		Management practices known to help are: Increased ventilation of the brood chamber, placing colonies in the sun, simulative feedings and replacing old combs.

Slide 81:	 Sacbrood is the best known of the bee viruses and is caused by the virus, Morator aetatulas, similar to the common cold in humans. Adult nurse bees contract the virus from infected, dead larvae they clean out of a cell.
		Infected larvae die just before pupation and are sitting upright in capped cells in a characteristic ‘canoe’ shape. There are often two holes in the cell cap. The dead larvae are grey to straw-colored, to brownish-black. They are sac-like with a leathery outer skin and can be easily removed from the cell.
		Fall or spring infestations often disappear with the onset of summer. No approved chemical controls. Requeening or moving the colony to a new location are the best options.  

Slide 82:  Chronic Paralysis Virus, the bees look greasy and hairless, transmission of the virus is thru body contact between bees, and bad weather when bees are confined for long periods of time makes the transmission even worse.  Best control is the control the Varroa mites i9n the colony

Slide 83:  Black Queen Cell Virus has been reported to be associated with K-wing.  Queen pupa look similar to what Sacbrood looks like in worker brood

Slide 84: Deformed Wing Virus is probably the most visible and detectable virus you’ll see, especially since it is the most widespread virus of honey bees worldwide.  Shrunken, crumpled wings, discolored bodies.  Research shows that these bees have decreased body weights as well.  Virus is carried and vectored by the varroa mite and colonies with DWV usually dwindle and die pretty rapidly.  

Slide 85:	Both of these apiaries look great.  Hive bodies all the same color and all lined up perfect in a row. This is how bee yards have been maintained for years BECAUSE THAT IS THE WAY IT HAS ALWAYS BEEN DONE! 
		We now know this contributes to bees drifting into the wrong colonies, especially colonies on the ends. This can lead to the spread of diseases, Varroa mites and stimulate robbing of weaker colonies by stronger colonies.

Slide 86:	THE SOLUTION?  Use different colors and vary the heights of your colonies in the apiary to make it easier for the foraging bees to recognize home and cut down on drifting.
		Bees can recognize different colors (except red) and shapes even learning to recognize symbols or numbers placed or painted onto a hive.

Slide 87:  Biological Security.  Diseases and virus’s can be transmitted by use of hive tools between different apiaries, transfer of brood comb between colonies and sale of bees and comb to other beekeepers.  Caution should be taken when purchasing bees or used equipment. 

Slide 88:	The arrival of Colony Collapse Disorder in 2006 upended the beekeeping industry here in the US and worldwide.  It catapulted the plight of the honey bee into the consciousness of the public and made headlines in newspapers. The initial collapses were seen in colonies moved to Florida from Pennsylvania for commercial pollination. The colonies had been treated for mites, had no evidence of disease and had even produced a surplus crop of honey. They and subsequent CCD colonies shared these symptoms:
		… An absence for the most part of adult bee population but honey, pollen and brood remain. An occasional colony may have a handful of bees with or without a queen.
		… Absence of dead bee bodies within or near the collapsed hives.
		… Loss of over 50% of colonies, independent of general apiary health
		… Collapse occurs rapidly, within a month’s time, prior to wintering
		Subsequent studies by numerous USDA and university researchers initially failed to identify a single definite triggering factor or combination of factors. As research has continued in the USA and worldwide several factors are believed to be involved: Varroa & viruses, poor nutrition, stress and systemic neonicotinoid agric. Pesticides. Reported CCD has become less prevalent but is still being intensively studied. FOR HOBBY BEEKEEPERS your main pest is and will remain the Varroa mite.
