Honey Bee Species and Races – Instructor Outline

Slide 1:  	Human beings have had a long association with the honey bee. This is well recorded in history and there has been a little confusion over the honey bee’s identity. Why? Most recorded human history is largely European history and there has only been one honey bee in Europe. In actuality, there are other types of honey bees scattered around the world. They all are similar to the European honey bee, but different enough that they cannot interbreed and are considered to be separate species.
		In the 1,700’s scientists began to concentrate on identifying different plants and animals by using a binomial naming system developed by a Swedish biologist, Carl Linnaeus. Each plant or animal is given a scientific name, as opposed to a common name, that is specific to that organism to avoid the confusion often created by using common names. The scientific name is composed of two parts (binomial). The first is the genus name which is capitalized followed by the species name which used lower case. This scientific name is distinguished by being underlined or italicized. Our honey bee is called Apis mellifera.  The common name honey bee is correctly written as two words, but frequently appears as a single word.
Slide 2:  	Honey bees belong to the animal Kingdom and the Phylum Arthropoda (joint-footed animals). Honey bees belong to the Class Insecta which are characterized by having an exoskeleton, three body regions (head, thorax, abdomen), one pair of antennae, three pairs of legs and usually one or two pair of wings. Spiders, mites and ticks are related being arthropods, but not classified as insects since they have two body segments and eight legs.
		Honey bees are in the Order Hymenoptera (meaning two pair of clear membrane-like wings) and are social insects, working together as a super organism. They belong to the Family Apidae (long-tongued bees) and there are an estimated 20,000 species world-wide with over 4,000 found in America north of Mexico alone.
		Bees are unique among insects in three ways: (1) Their bodies are covered with branched hairs. (2) They have special hairs on their hind legs or abdomen for pollen transport (3) They use pollen and nectar from plants as their sole food source.
Slide 3:	Currently there are seven to eleven recognized species of honey bees in the world (includes a species, Apis nearctica, known only from a single 14-million-year-old fossilized specimen from Nevada).  Generally, there are four most widely recognized and distributed species. 
		Apis dorsata, the Giant Honey Bee, found only in Southeast Asia, Indonesia, South China, Philippines, Pakistan and India. 
 		Apis florea, the Dwarf Honey Bee, found in Southeast Asia, Indonesia, Oman, Iran, Pakistan and India
 		Apis cerana, the Asian or Indian Honey Bee which has been kept by Indian and Chinese beekeepers for centuries. It is found in Sri Lanka, Southeast Asia, Indonesia, the Philippines, China, Taiwan and Japan. Many of the introduced pests and diseases currently affecting the European Honey Bee originated from this bee.
 		Apis mellifera, the European Honey Bee or Western Honey Bee has been intensively managed by humans for centuries, including hybridizations that have been introduced around the world by commercial beekeepers. Its natural range includes moist tropical, dry Mediterranean and cold northern temperature habitats. Colonies managed by humans are generally referred to as domesticated and those living on their own in the wild as feral colonies.
Slide 4:  	Here is a generalized comparison of the body sizes of the four major species of Apis. 
		Apis dorsata, the Giant Honey Bee, is the largest and roughly twice the size of the European Honey Bee.
		Apis florea, the Dwarf Honey Bee, is the smallest species, and about three-fifths the size of the European Honey Bee.
		Apis cerana, the Indian or Asian Honey Bee, the closest relative of the European Honey Bee, is about 80% the size of Apis mellifera.

Slide 5:  	The distribution of the Giant Honey Bee is not uniform in Southeast Asia. However, in many locations there can be high densities of these bees.

Slide 6:	The Giant Honey Bee makes its combs out in the open and can often be seen in high numbers on a single large tree, known as “bee trees”.

Slide 7:	Honey gatherers in these regions will climb 60 to 80 feet or more up these large trees to collect honey. They are held in high esteem in communities for their bravery.

Slide 8:	They use a large spatula to cut off pieces of the large comb that falls to the ground and is collected below. They never remove all of the comb, but leave some for the bees to recollect on so they can build the comb back.

Slide 9:	These men are truly brave or crazy since the Giant Honey Bee is notoriously defensive on par with the Africanized Honey Bee. Can you imagine being 80 feet up a tree surrounded by thousands of very angry large honey bees with what this man is wearing trying to remove sections of comb!

Slide 10:	This is a close-up of the Giant Honey Bee. As you can see, they do look a lot like a regular honey bee, but have very long abdomens. They tend to be a slightly paler yellow with transverse bands of short pale hairs. They have long dusky wings and are covered with dense black and tan hairs.

Slide 11:	The wild Dwarf Honey Be, Apis florea, is similar to the Giant Honey Bee in that it also builds exposed single combs. They also may build many colonies in a single large tree but more often most colonies will be located in shrubs closer to the ground.

Slide 12:	The comb structure of the Dwarf Honey Bee is not only much smaller but has an interesting ‘pot-like’ shape. There is a small bulbous shaped upper portion in which the bees store honey while the lower portion is used for the production of brood. They also heavily propolize adjacent areas on the branch to deter invading ants and other insects.

Slide 13:	The nests are collected and sold intact in Asian markets. Locals eat the honey, pollen and even the brood. The brood is usually fried and tastes like walnuts.

Slide 14:	The Indian or Asian Honey Bee, Apis cerana, more closely resembles the European Honey Bee than the Giant or Dwarf Honey Bee in that it typically nests inside structures and will build multiple combs. Because of these traits they can be managed similar to the European Honey Bee.

Slide 15:	 This shows the multi-comb habit of the Indian or Asian Honey Bee. It has not been constructed inside a closed cavity but has been built under the overhang of a building where it is well protected. They are common in populated areas and will often inhabit human dwellings, similar to the European Honey Bee

Slide 16:	This is a close-up of drone cells in an Indian Honey Bee comb. Drone cells contain tiny holes in the middle. Their purpose is not known but may be for temperature regulation.

Slide 17:	Indian Honey Bees are not as populous at the European Honey Bee and is most likely the main reason their honey production is also less

Slide 18:	Indian Honey Bees are not as populous at the European Honey Bee and is most likely the main reason their honey production is also less
	
Slide 19:	Apis mellifera, is believed to have originated in eastern Africa and over time spread out from there into northern Europe and eastwards towards Asia. It was very adapting, learning to survive in a wide range of dissimilar environments from a wet tropical, to a warm, dry Mediterranean and cold northern temperate habitat. Due to this wide range of varied climates, regional differences developed due to geographic isolation and differing floral resources. 

		The result was the development of recognizable and distinct races of honey bees over time. They became known as subspecies. These races resulted from natural selection, not human selection and are capable of interbreeding. Four of 12 European races have been successfully introduced into the USA in past years along. In recent years a fifth subspecies has been introduced successfully that is adapted to colder temperatures. Unfortunately, a sixth subspecies has been accidentally introduced that is continuing to pose a health risk to humans.

Slide 20:	The Italian Honey Bee, Apis mellifera ligustica, is the dominant bee race in the US and Europe today. It originated in southern Italy and was imported into the US in1859 and L.L. Langstroth was one of the early champions of this bee offering queens for sale.
		It has many desirable characteristics and is well suited for most of the USA. It is fairly gentle, overwinters well, has a low swarming tendency and does not overly propolize.  It is particularly suited for comb honey production which dominated the honey US honey industry in the late 1800’s and early 1900’s. It has a habit of capping honey cells with white wax which gives an attractive appearance to comb honey. They generally are good house keepers and build brood in the spring well in response to incoming pollen.
		If they have one negative trait it’s that they build brood levels too well and maintain the colony population too long into the summer and fall season consuming food stores. They also are known for the strong tendency to rob weaker hives. It is considered to be the bee that saved the industry in the US.  In a recent survey 85% of club members reported that it was the subspecies they used in their hives. 

Slide 21:	The German Bee (Black Bee), Apis mellifera mellifera, is the bee race of northern Europe that was originally brought over to the US in the 1600’s by the early settlers of Virginia and Massachusetts. As settlers spread west-ward they carried this bee with them across the continent. Native Americans began to associate this bee with settlers and called it “the white man’s fly”. They came to learn that if they saw this bee in the wild then they knew white settlers were not far away.
		The German Bee was a good honey producer and overwintered very well. However, it was very defensive and developed brood very slowly in the spring. They are nervous when the hive is opened and tend to boil out and quickly become agitated, not a good habit for commercial beekeeping. They also were very susceptible to bacterial diseases such as American foul brood. As a result, the US beekeeping industry was nearly wiped out in the early 1900’s and was only saved by the introduction of the Italian Honey Bee. As queen breeding of Italians ramped up across the US, the more-gentle Italians quickly replaced the German Bee. Some question whether the black German Bee still exists in its pure form today.

Slide 22:	The Carniolan Bee, Apis mellifera carnica, originated in the southern part of the Austrian Alps and what is present day Slovenia. It is dark grey to almost black in coloration. They were first introduced into the US in the late 1800’s. In recent years they have begun to receive renewed interest among beekeepers, especially commercial beekeepers, due to several favorable characteristics: Carniolan Bees are very gentle and quiet, overwinter in smaller clusters and build-up rapidly in the spring. They forage earlier in the day and in cooler, wetter weather. They do not overly propolize and build less brace and burr comb. Very importantly, they have proven to be hardier with a higher disease tolerance.
		Their main negative trait is a tendency to swarm, but this trait has been selected against and greatly reduced. New improved stock is now being sold as “New World Carniolans”.

Slide 23:	The Caucasian Honey Bee, Apis mellifera caucasica, originated in the high valleys of the Cauasus Mountains near the Black Sea. It is dark bee with short grey hairs. It is calm on the comb and has a low swarming tendency. It overwinters well and forages earlier in the day and on cooler days. It has a longer tongue and can forage on more nectar sources than most.
		Their main negative trait is the production of large amounts of propolis making hives more difficult to work. They have a slow spring build-up and are susceptible to European foul brood and nosema. Purebred subspecies are not widely available in the US
	
Slide 24:	Each subspecies of European Honey Bee has its pros and cons. This chart lists the general characteristics of the four major European Honey Bee races. As a beekeeper you have to decide which characteristics are of most importance to you by selecting for desirable traits or against certain undesirable traits.

Slide 25:	 Movement of bees from one country or region to another, mating between races, and the mass rearing from prized or valued stock obtained by queen breeders through intensive selection has made the distinctions between bee races less distinct than ever before today. These “Hybrids” that have resulted from the blending of various races have produced lines of bees marketed with varying degrees of success and varying degrees of actual improvement or benefit to beekeepers. Some say we should just call them ‘American bees’ although in reality for the most part they are largely Italian subspecies stock.

Slide 26:	Here is a listing of some of the more common types of hybrids that have been released here in the US.  In the past some Bee Suppliers in an attempt to target hobbyist beekeepers developed Italian hybrids with proprietary names “Midnite, Starline, All-American”.  Most of these efforts did not succeed long-term due to the inherent problems associated with gene control in queen rearing, queen supersedure in hives, swarming, cost-benefit, etc.
		One Old World Hybrid that is still being produced under license in the US (Weaver Brothers in TX) and in Canada is the Buckfast Bee. Other advertised sources are questionable.  Developed by Brother Adam at Buckfast Abbey in the United Kingdom.

Slide 27:	New World Carniolans are a hybrid that is growing in usage by both commercial and hobby beekeeper largely due to increased hardiness and survivability.
		Russian Bees are a fairly recent introduction to the US being implemented initially by the USDA in an effort to benefit from their improved varroa mite resistance. Their production and sale have now been taken over by the Russian Breeders Association of America.  Again, advertised sources outside of this organization are questionable.

Slide 28: 	The most recent activity has been intense efforts to develop lines of bees that demonstrate resistance to varroa mites. Initially “SMR” (suppressing mite reproduction) lines were released, but subsequent research has drawn into question the existence of genes in bees that actually suppress the ability of mites to reproduce. Most efforts now focus on identifying lines of bees that exhibit hygienic behavior at increased levels toward varroa infested pupae in the hive. They have a genetic trait that causes them to selectively remove these pupae and it has been termed “VSH” (varroa specific hygiene). This trait can be measured and selected for in a population of bees. It offers the best long-term prospect for raising bees without having to use mechanical manipulations or treatments. The main limitation currently is a lack of production of queens with this trait in volume. Very recently focus has also been on developing queens whose progeny display a strong grooming trait whereby they bite and injure the legs of phoretic varroa mites leading to their death and are termed “Ankle-biters”. Finally, some beekeepers employ the James Bond approach (“live and let die”) whereby they propagate queens from survivor stock. This is what nature would do overtime left to itself and sounds reasonable. In reality, research is showing in the short run these colonies that are left to die become varroa and virus bombs that infest other colonies within 2 miles.

Slide 29:	Most people by now have heard of the Africanized Bee, Apis mellifera x scutellatta, through the news media. The problem with this bee in the Americas is three-fold: (1) Its defensive nature resulting in human or animal mass-stinging accidents. (2) The lack of competitive European based genetic material alongside of Africanized colonies. (3) The difficulty in managing the bees by beekeepers using traditional techniques developed for less defensive European bee colonies

Slide 30:	 The Africanized Honey Bee is a hybrid between the African race and European Honey Bees. As a result, they look very similar and in fact are slightly smaller in size. What they do possess is a highly defensive trait, they also reproduce readily by swarming and will abscond from the hive, moving to another location if nectar becomes lacking.
		Efforts have been made to develop a quick method to tell them apart by using wing morphology with limited success. Accurate differentiation is determined by genetic analysis.

Slide 31:	Introduced in Brazil in the mid 1950’s as part of an effort to improve local bee stock, 26 African queens were accidentally released into the local population of bees. Unfortunately, their highly defensive trait, an advantage in Africa, was also a dominant gene being passed along by both queens and drones and fully expressed in every generation. Within 5 years it was quickly realized that there was a problem and the defensive trait was not going to be diluted by interbreeding with local populations of bees. The rate at which the Africanized bees spread surprised apiculturists and continued despite strong efforts by various countries to impede and stop it. Around 1990 they crossed into Texas with the first reported stinging death in 1991.

Slide 32:	The press quickly latched onto the story and dubbed them “killer bees”, a name that has stuck with the public.

Slide 33:	Whatever you call it, they do retain the tendency to exit a feral home or beekeeper hive in large numbers and defend a wide perimeter around the nest, readily stinging moving animals and people in sight. 
		They can be managed by humans and produce surplus honey provided the proper management techniques are used, additional protective equipment employed and precautions are taken in the location of hives.
		This glove has been stung thousands of times to illustrate how strong their stinging behavior can be. Their venom is no more poisonous that any other bee. It takes around 800 stings from any species of bee to kill an average sized person who is not highly allergic to bee stings.
	
Slide 34:	Despite all efforts by state and federal agencies the Africanized Bee continued to spread northward, westward and eastward after crossing the Rio Grande into Texas. It became well established in southeastern US and remained west of the Mississippi River until 2005.  By 2013 they had crossed over and occupied parts of all of the deep south states, eventually moving into the Tampa area of Florida. They now inhabit certain counties of southwestern Georgia and Tennessee.
		Unknown to most North Carolinians two confirmed introductions have been detected in NC in recent years. Both were at ports (Morehead City and Wilmington) and exterminated. So far continued random genetic testing of honey bee populations have not detected any further introductions. Additional introductions are likely and expected. Protocols have been developed by the state prescribing courses of action to be followed. Initial efforts will focus on extermination and monitoring all managed bee colonies with a specified mile radius.  No Honey Bees will be allowed within 3 miles of either port in North Carolina.

Slide 35:	IF Africanized Bees become established in NC and it is a possibility, then the attitude of the public towards honey bees will change. Cities and counties will have no choice but to develop policies and procedures to protect public safety. You most likely will see departments, similar to those in southwestern states, whose responsibility will be to identify and exterminate suspect colonies, many of which will be feral. Unfortunately, Africanized bees can build comb out in the open and often use sites that European bees would avoid. It is highly likely that you will see ordinances against keeping honey bees in populated areas.
		The beekeeping industry (state and county level associations) will have to get in front and be seen as part of the solution (managed bees are the only safe bees) and not part of the problem. Protocols established by the state regarding knowing and maintaining the genetic purity of your queens will have to be strictly followed. Each of us as a beekeeper may be faced with the personal choice of whether we want to continue in beekeeping and/or alter how we go about it. Remember Africanized bees are kept and managed in southeastern states, albeit differently, with success.  Also, people continue to live in those states and cities and go to work each day.  We all didn’t move away when fire ants became established and some people do die from fire ant stings each year. Beekeeping management would of necessity have to rise to a higher level
	
