Honey Bee Biology – Instructor Outline
Slide 1:	In order to be a successful beekeeper you need to have an understanding of the 				anatomy and social behavior of the honey bee. 
 
Slide 2:	We’ll discuss the Anatomy of the Honey Bee, then move to colony life and social 				behaviors.

Slide 3:	There are 3 major body parts to the honey bee.  The Head, the Thorax and the 				Abdomen.
		The honey bee has an open circulatory system – meaning that blood (hemolymph) 			circulates freely in the open body cavity.
		The honey bee has an Exoskeleton – a hard outer body covering to which all muscles 			and connective tissue and body parts are connected, there are no bones inside.
		The entire outside of the honey bee is covered by Plumose hairs, shafts with side 			branches, these hairs have sensory functions that protect the bee and help keep it free 			from dirt.

Slide 4:	The Honey bee is constructed generally the same as any other insect, with some 				specialized structures that allow it to live in its unique environment.
Insects have no inner skeleton, the “exoskeleton” is made from chitin, the same as what our finger nails are made of.

Slide 5:	The honeybee head contains the major sensory organs; the ocelli, compound eyes, 			antennae, mouth parts and body hairs.
		Internally most of the head cavity is occupied by gland systems, muscles of the antenna 			and mouthparts, plus the bee brain.  The various glands of the head discharge their 			contents via small ducts in the mouth cavity.
		Major head glands are the mandibular gland, hypopharyngeal gland, post-cerebral gland 		and salivary glands.  The salivary gland extends into the thorax.
		The head of the queen is similar to that of the worker, but a little rounder in shape with 			fewer eye facets.  The mandibles of the queen are toothed and non-spoon shaped.
		The head of the drone is larger and their compound eyes are twice as large as the 			workers with 8,600 facets.  The ocelli are displaced downward to allow the compound 			eye to meet at the top of the head.  Drone antenna are one segment longer and slightly 			thicker than the worker.  Drone mandibles are smaller, non-spoon-shaped and have 			teeth on the outer margin.

Slide 6:	The Ocelli are located on top of the head in a triangle, the exact function is unknown, 			but it is believed that they receive and respond to light in some manner.   They respond 			to light but cannot see since the image formed by the transparent exoskeleton is not 			directly connected to the nerve area.  It is believed that they help bees respond to light 			levels.
Slide 7:	Each eye of a worker bee contains 6,900 facets; each facet is a lens of transparent 			exoskeleton capable of seeing at a fixed focal length.  This compound eye system gives 			honey bees only fair vision.  They actually see by assembly of a mosaic in the large optic 			lobes of their brain from hundreds of different facets.
		All of the hair covering a honey bees’ body, in all places, to include the compound eyes, 			is one of those anatomy parts that work for pollination as well as for the bee’s own 			activities.  In addition to visual motion perception, the compound eyes can perceive 			airflow using sensory hairs arranged at the junctions of the facets.

Slide 8:	Bees have a trichromatic vision, meaning that their eyes contain three types of 				photoreceptors (cone cells) just as ours do.  Unlike humans, who have blue, green and 			red cones, bees have blue, green and ultraviolet photoreceptors. 
		This means that the vision of honey bees is shifted toward the ultraviolet compared to 			ours.  Bees see in range 300-650 while human’s range is 400-700 nanometers.

Slide 9:	Each antenna consists of 12 segments.  The first segment (scape) is the longest and the 			most flexible.  It is positioned midway on the head, and fits into a ball and socket joint.  			The pedicel is a flexing elbow joint.  The last 10 distal segments (Flagellum) are of nearly 			equal size.  Each antenna is completely covered with hairs, pore plates, pits, pegs and 			other sensory structures that receive messages about smell, taste, humidity and 				temperature.  They monitor gravity and flight speed and even direct sound waves 			(vibrations) to help guide the bee is daily activities.
		Inside of the Pedicel is located the Johnston’s organ.  Dancing honeybees describe the 			location of nearby food sources by emitted airborne sound signals, consisting of high-			velocity movement of air particles.  These sound signals are received and interpreted 			using the Johnston’s organ.

Slide 10:	The mouth parts of the honey bee are complex structures located on the bottom margin 		of the head.  Bees have chewing-lapping mouth parts, meaning they can manipulate 			solids and lap up liquids.
		The mandibles, one to each side of the mouth, are the jaws.  They move laterally and 			are mainly used to manipulate wax.  They have sharp edges but lack muscles strong 			enough to chew through or bite anything.  They are spoon shaped looking more like 			cement trowels, better suited to smooth and carry then chew and cut.

Slide 11:	The remaining mouth parts, the maxilla and labium, consist of several distinct parts.  All 			pieces fold together to form a tongue or Proboscis.  The proboscis is a sucking tube with 			an inner and outer chamber ending in a spoon-shaped flabellum.
		When not in use the proboscis folds into an area beneath the head so the mouth parts 			are not visible.

Slide 12:	The thorax is the locomotor section, containing two pair of wings and three pair of legs.
		The forewing is the largest of the pair.  Each wing has numerous veins through which 			hemolymph circulates.
		Bees cannot fly without connecting their wings together.  By using the hamuli to 				connect and make one large surface, it gives enough lift for the honey bee to fly.

Slide 13:	The honey bees flight muscles do not attach directly to the wing itself, because wing 			attachments points are very narrow.  Rather the flight muscles are located in the 				thoracic segments and occur as complimentary pairs, one pair running front to back and 		the other top to bottom.  Small direct muscles fold the wings over the abdomen.
		To fly, the muscles that extend from top to bottom contract while the front to back 			muscles relax.  This results in the thorax being pulled from top to bottom and pushed 			out at the ends, causing the wings to be pulled upwards at their attachment points.  			Then the other set of muscles contracts and the top to bottom set relaxes.  The thorax is 		now pulled from the ends, and the top and bottom of the thorax pop outward so the 			wings go down.

Slide 14:	When a bee walks, the first and third leg on one side work with the middle leg on the 			opposite side.

Slide 15:	Each leg consists of five major segments, coxa, trochanter, femur, tibia and tarsus 			(further segmentation of the distal tarsus section)
		Legs have body hairs modified to groom the bee.  
		The foreleg has an antenna cleaner, the middle legs have a spine for spearing wax scales 		from the abdomen and passing to the mandibles.  The hind leg has the corbicula, 			located on the outside of the tibia to aid the bee in collecting and carrying pollen.

Slide 16:	A prominent feature of the honey bee is a narrow segment, termed a wasp-waist.  It 			does not represent separation of thorax and abdomen but rather it separates the first 			and second segments of the abdomen. Called the Peduncle.
		The abdomen lacks external attachments.  When closely viewed, the seven visible (three 		are hidden) abdominal segments consists of overlapping top (tergites) and bottom 			(sternites) plates.  Each segment has a pair of spiracles, these are the openings of the 			respiratory system connected internally with three on the thorax.
		The abdomen is continually moving due to flexible membrane joints between segments.  		Movement is side-to-side, up-and-down, and in-and-out. Such movement aids 				breathing, digestion, excretion and circulatory functions

Slide 17:	The major internal body systems of the bee are located in the abdomen.  The digestive 			and excretory systems take up most of the space.  The first section in the abdomen is 			the crop (honey stomach), honey or nectar stored here can be passed on through the 			digestive tract or regurgitated to the mouth and given to another bee.  The honey 			stomach and the ventriculus (stomach) are separated by the proventriculus.   Digestion 			occurs in the ventriculus (stomach).  The ventriculus is coiled and averages about twice 			the length of the bees’ body.   Connected to the digestive tract, located between 				ventriculus and intestine, are numerous Malpighian tubules. These are long tube-like 			structures that are suspended in the hemolymph to take waste matter from the blood.  			The digestive tract extends through the intestine and ends at the rectum.

Slide 18:	The circulatory system is simple, consisting of a 5 chambered heart located in the 			abdomen.  It pumps hemolymph (blood), which does not contain oxygen carrying cells, 			through an open system bathing internal organs with nutrients and carrying away 			waste.
		
Slide 19:	The respiratory system of the honey bee, like the circulatory system, in considerably 			different from the human system.  There are two thoracic and eight abdominal air 			openings, called spiracles, and internally many air sacs that lead to branching tubes or 			tracheae.  Oxygen moves through tracheal tubes and sacs and into and out of tracheae 			with wing and abdomen muscle activity.
		Basically, Spiracles take in oxygen a disseminate it throughout the bees’ internal organs 			through a system of branching tubes (trachea) and take away waste carbon dioxide.

Slide 20:	The head has several important glands
		 – the Hypopharyngeal glands secret Royal Jelly or “bee milk” that is fed to worker and 			drone larvae the first 2-3 days of development and to developing queens during their 			entire life.
		- the Salivary glands secret invertase enzyme (breaks down sugar in nectar) and lipase 			enzyme (fat digestion in pollen).
		- the Mandibular glands in queens produce “queen substance” which holds the 				hive/workers together.

Slide 21:	The abdomen contains several glands as well
		- the Ventral wax glands secret wax in bees 12 to 16 days of age which forms into scales.
		

Slide 22: 	- the Nasonov or scent gland on the dorsal side releases a pheromone that is very 			attractive to bees and is released to help bees locate food and water and to help lost or 			disorientated bees to locate home or a swarm site.

Slide 23:	The gland associated with the sting is the Koschevnikov gland, and a series of glands that 		make up the venom.  These combined, produce a mixture of enzymes and proteins 			(isopentyl acetate) that result in the release of histamines in a victim.

Slide 24:	The sting glands release a pheromone when a bee stings that causes alarm/sting here 			response from other bees.  The stinger stays in your skin because of barbs on the stinger 		and unless removed tells other bees just exactly where to come sting you as well.
		The venom glands produce a mixture of enzymes and proteins that produce a release of 			histamine in the victim

Slide 25:  	Glass sided hives have been used for years to study the inner workings of honey bee 			colonies.  Marking queens, workers and drones when they emerge makes it easier to 			follow their life cycle.
The honey bee is the most studied insect in the world, glass sided observation hives have been used for centuries to observe bees in their daily lives.

Slide 26:	There are four stages to the life of a honey bee, the egg, larvae, pupae and the adult 			stage

Slide 27:	The life cycle of the honey bee

Slide 28:	The eggs can be hard to see in the bottom of the cell, there is no way to identify 				whether an egg has been fertilized or not since the eggs are of virtually the same size.
When you see single eggs in the bottom of cells you know immediately that you have had a queen in this colony within the last three days.

Slide 29:	The queen sticks her head into an empty cell, using her antenna and front legs she sizes 			the cell.  Based on the size she will lay either a fertilized egg to become a worker bee, or 			an unfertilized egg that will become a drone.  If you look at a queen cup you will see that 		the opening has been reduced to the size of a worker cell, this tells the queen to lay a 			fertilized egg.

Slide 30:	The immature larval stage has virtually no external and few internal features.  The body 			of the larva is a series of folds.  The digestive tract has only the single mouth opening, 			and does not complete development into a tube until just before the larva changes to 			the pupa.  Thus, there is no waste discharge in the larva.  Eyes, antenna, and other 			features are lacking.
		The larva increases in size 1,500 times its original size while being fed for the 6 days 			before being capped and the Pupal stage begins.

Slide 31:	Nurse bees deposit bee bread into the cell of a larva, but they don’t actually feed the 			larvae.   Nurse bees visit each developing larva about 10,000 times, or about every 2 			minutes, during the 6 days of this stage, feeding, cleaning, and inspecting the cell.
		A fertilized egg can become a worker bee or a queen, unfertilized eggs can only become 			a drone.  Based on what is fed to the fertilized egg determines what the egg becomes.
		A queen is fed only royal jelly during the entire larval stage, whereas a worker bee is fed 			royal jelly for 2 to 3 days then a mixture of pollen and honey for the remainder of the 			larval stage.

Slide 32:	The pupa of the bee gradually assumes the features of the adult through cell division 			and differentiation.  The early pupa does not resemble the adult while the late pupa 			clearly has all of the adult features.  The transformation from simple egg to complex 			adult requires 21 days for a worker, 24 days for a drone and only 16 days for a queen.

Slide 33:	Here is the number of days for each, queen, worker and drones to develop.
Remember that an egg is an egg for 3 days and that all developing bees complete the larval stage sometime on day nine. Queens emerge 16 days after the egg was laid, worker bees emerge on day 21 after the egg was laid and drones emerge on day 24 after the egg was laid

Slide 34:	There are three types of individuals in a honey bee colony, the female queen and female 		workers and the male drones.  The fact that there are two different types of females is 			an example of what is called a caste.  So, to simplify, in a honey bee colony there are 			two sexes, the females of which are divided into two castes.  There is generally only one 			queen, who lays the eggs in the colony and controls many colony activities by her 			production of pheromones.  The workers do almost all of the colony’s work, including 			comb building, brood tending, defense, foraging and many other tasks.
		The drones do no work in the nest, and die in the fall after the workers drive them from 			the nest as colonies prepare for winter.

Slide 35:	A fertilized egg laid by the queen has the potential to develop into either a queen or a 			worker bee. 
		Some of the differences in a worker cell and the queen cell.

Slide 36:	The queen’s abdomen is much larger than all other bees in the colony, especially when 			she has mated and is laying eggs daily.  She has the capability to store millions of sperm 			in her spermatheca.

Slide 37:	The queen is a fully developed female with only two functions, lay eggs and produce 			chemicals (pheromones) that regulate colony cohesion and reproduction.
		A queen could possibly lay up to 175,000 to 200,000 eggs annually.
Without a queen’s pheromones inside of the colony, workers bees, who’ve never made mating flights, can begin to lay eggs and we call these laying workers.  Usually, the evidence of a laying worker is evidenced by multiple eggs in cells.

Slide 38:	When the colony determine that a new queen is needed, due to loss of the old queen, 			swarming desire, or the old queens’ pheromones are getting weak, they will use a 			fertilized egg, enlarger the cell and only feed it royal jelly during the larval stage.
		Bees normally raise 5 to 12 queens when making queens.

Slide 39:	The first queen to hatch will move around the hive spreading pheromones and stinging 			and killing other queens that have not hatched yet.  The cell from which a queen 				hatched from will have the cap chewed around the edges, the cells of the queens that 			were killed will have the side chewed out where the worker bees removed the dead 			queen and took from the hive cavity.

Slide 40:	When more than one queen hatches, they will eventually find each other and a fight will 		ensue, one of them, and sometimes both are killed in the fight.

Slide 41:	Mating occurs normally on the seventh and eight days after hatching.  Mating flights are 		short, averaging 18 minutes.  Since a queen can and often does mate with more than 			one drone on a mating flight, there are usually fewer than a dozen flights by a queen for 			mating purposes.  Mating occurs in the afternoon hours. By 2 to 5 days after mating, 			most queens produce fertilized eggs.

		Since queen’s mate with numerous drones, from other colonies, all worker bees from a 			queen have the same mother, but not the same father. 

Sometimes wet, cold or windy weather prevents the virgin queen from making mating flights and she starts to lay without mating, the only bees produced are drones and these queens are referred to as drone layers.

Slide 42:	 When the worker bees determine that the queen is failing for whatever reason, she 			appears weak, has been injured by the beekeeper, etc. they commence the preparations 		for raising a new queen using a fertilized egg laid by the old queen.
		When the workers don’t realize that the queen is failing before the eggs she laid have 			already hatched into a larva, you the beekeeper need to step in and either introduce a 			queen in a cage, or provide a frame of eggs from another colony so that they can raise a 			new queen.

Slide 43:	The drone has large eyes that touch on the top of the head that allow the drone to look 			up and see the queen flying above in the DCA.  The body is barrel shaped and larger and 			stockier than the female worker bees.

Slide 44:	The drone honey bees have but one purpose in life, to mate with a virgin queen.  Newly 			emerged drones are tended by workers and appear relatively inactive, usually gathering 			at the edges of the brood rearing areas, often where bee bread is stored in the colony.  			Pollen protein is essential for sperm production.  Once they start mating flights, they 			require rest after chasing virgin queens, or each other, high in the Drone Congregation 			Area (DCA).  They may fly more than once in an afternoon, and feed on honey after each 		flight.

Slide 45:	When drones emerge from the cell, they are helped out by worker bees, they don’t 			work, they don’t feed themselves either.

Slide 46:	Mating in honey bees does not occur just anywhere.  It occurs in specific areas outside 			the hive termed Drone Congregation Areas (DCA) where drones fly and gather.  It is here 		where queens fly and mating takes place.  It is not known how a DCA is identified, but 			they are well defined in three-dimensional space.  The area of attraction resembles an 			inverted cone extending from 5 to 25 meters off the ground. (16 to 82 feet) called a 			COMET.   A Drone Congregation Area stays in place from year to year, even though 			there are no drones left from the previous year.

Slide 47:	The downside to being a drone, when a dearth happens, or winter approaches, the 			worker bees won’t feed you, and don’t let you back into the hive.
		The drone has no stinger, as the stinger became the sexual organ.
		If the drone is lucky enough to be able to mate with a queen, it is a one and done 			situation, as the sexual organ and guts are ripped out when he separates from the 			queen and he dies.

Slide 48:	The worker bee, unlike the queen, is a female without fully developed reproductive 			organs. The worker bee makes up about 85 percent of any colony of honey bees.  Upon 			emergence they have duties inside the hive body before being old enough to forage.  			During the spring and summer months worker bee live about 46 to 48 days before they 			just flat wear themselves and their wings out.  During the winter months when they are 			not leaving the hive to forage, they may live up to 6 months old.

Slide 49:	Worker bees pass through a sequence of duties, or behaviors, as they age.  It is 				important to realize that all bees do not necessarily engage in all types of activities.  			Some bees “age prematurely” and initiate field foraging, without having been a guard 			bee or engaging in some other kind of activity such as housecleaning.
		Typically, during the first 3 days after emergence, young worker bees’ clean cells from 			which they just emerged. After a day or so after emergence they begin to feed nectar, 			diluted honey and pollen to larvae more than 3 days old.  At approximately six to 12 			days old, after their hypopharyngeal glands are mature enough to secrete royal jelly, 			they begin to feed young larva less than 3 days old.

Slide 50:	Bees feed developing larvae, and young bees receive nectar from the foraging bees by 			mouth, this can be deadly when foraging bees get into pesticides.

Slide 51:	Bees feed each other by mouth, this can be deadly when foraging bees get into 				pesticides.

Slide 52:	While they are 12 to 18 days old, they have the ability to secrete wax flakes and use it to 		build comb. 
		When bees are about 18 days old, they might be involved with guarding the entrance to 			the hive, or fanning to control the humidity and temperature of the hive body.
		Orientation flights begin at about day 18 after emergence

Slide 53:	At about 12 days of age, wax is produced by worker bees from four pair of special glands 		on the underside of their abdomen.  The wax is secreted as clear-white scales and 			molded by the bees’ mouthparts into six-sided comb cells.  Bees use beeswax to cap 			honey-filled and pupal cells.  Starting as white flakes, beeswax comb darkens as bee 			walk over, rear young in, and store honey and pollen in it. 
		When bees build comb, they start at the top of the cavity and build downward, leaving 			the “bee space” (about 3/8 on an inch) between them to move around in.

Slide 54:	When comb is drawn out by the young worker bees they always start at the top and 			work down.  Once drawn out, they all look the same and can be used for the same 			purposes, but normally the colony has a standard pattern of what the cells get used for.
		The upper coroners usually have honey storage, then a band of pollen, and in the 			middle of the frame is the brood rearing section.
		Any drone cells will most likely be located in the lower outside areas of the frame.

Slide 55:	When we say that honey bees are defending the home front, you might think that only 			means from other bees that are trying to rob them, however, that is not the only threat 			to a honey bee colony.

Slide 56:	Nectar is collected and ripened into honey and stored as the principal source of 				carbohydrates for the bees to eat.  When nectar is collected, the foraging bee stores it 			in the crop (honey stomach) until returning to the colony where it is passed to a young 			worker bee.

Slide 57:	Bees receive nectar from field bees, regurgitates it many times over a 20-minute period 			mixing it with air (blowing bubbles) and allowing moisture to evaporate plus mixes it 			with invertase enzymes from the salivary gland.  This ripened droplet of honey is placed 			into an empty or partially filled cell.

Slide 58:	Honey is produced from complex plant sugars (nectar) which are changed to their 			simplest carbon form by the addition of the enzyme “invertase” that is produced in the 			salivary gland of young bees.  The enzyme causes the complex nectar sugars to be 			reduced to the two simple sugars, glucose and fructose.
		Honey is stored in special cells that are located above and away from the brood raising 			area.
		Honey has anti-microbial properties that keep it from ever spoiling.

Slide 59:	Honey bees in every normal colony maintain a cluster throughout the year.  During the 			active season it is a loose cluster that parallels the brood nest.  The cluster plays a role in 		regulating the temperature and humidity in the brood nest.  As air temperature falls, the 		cluster becomes more definitive.   When the temperature of the air immediately 				surrounding the bees reaches 57 degrees the cluster becomes more defined, and as the 			temperature continues to drop, honey bees in the center of the cluster generate heat, 			while those on the surface serve as insulators.  The colder the temperature the more 			compact the cluster becomes

Slide 60:	When bees are about 21 days old, they begin to forage for Nectar, Pollen, water and 			propolis.  They will continue to forage until they wear out their wings and cannot return 			to the colony.
		Based on the needs of the colony, and foraging conditions outside of the hive body 			influence the number of bees foraging.

Slide 61:  	Some facts: Bees will walk away from the hive to die when their time comes, mostly due 		to the fact that they wore out their wings to the point they can’t fly anymore.

Slide 62:	Some statistics concerning foraging

Slide 63:	Some statistics concerning foraging

Slide 64:	The population of the hive fluctuates during the year according to the season and 			available food sources.  Jan/Feb the adult population is decreasing, reaching a low in 			late February-early March, can be less than 10,000 bees
		The queen, in response to increasing day length, nectar and pollen supplies begins to lay 		eggs, 1000 to 2000 a day, as the birth rate exceeds the death rate the population builds 			in April, May and June.  Could peak at 75,000
		Adult population usually starts to drop in July and August.  Italian bees often retain large 		adult numbers longer than other races.  Some colonies may show an increase in adult 			bee numbers in early fall in response to a fall nectar flow.
		The brood cycle is also seasonal, in January and February many colonies raise little new 			brood with adult populations reaching less than 10,000 bees.  Following the stimulation 			of increasing day length, pollen and nectar supplies in March, April and May, brood 			rearing rises, peaking around 40,000 cells in June.
		There may be a second peak in brood rearing in early fall if a new pollen source is 			available, but then it falls off rapidly to nearly zero by December.
		The number of adult drones varies as well.  Some colonies eliminate all drones in the fall 		as food sources dwindle.

Slide 65:	Nectar collection

Slide 66:	The two most important factors in nectar attractiveness to a bee are the abundance of 			the flowers and the sugar concentration which varies widely with floral sources.  Honey 			bees have the ability to determine which flowers have the highest sugar concentration 			over other flowers and they will pass up some flowers to get the biggest payout for their 		efforts.
		Bees prefer sucrose over other sugars, followed by glucose, maltose and fructose.  			Mixtures with sucrose are highly attractive

Slide 67:	Beekeepers refer to the period of heaviest nectar secretion for an area as “the honey 			flow”.  Most areas are characterized by having one or more plants that are reliable 			nectar producers.  Even the best sources can vary from one year to the next.
		Timing is critical – studies show that honey production is directly related to the 				population of worker bees.  The more worker bees there are means more surplus 			honey, cut and dry.

		With beekeeping you need to make sure you have a large number of bees when plants 			are in flower.  The weather will affect when plants flower.  When plants flower, they 			produce nectar to attract insect pollinators.  The honey bee population needs to be high 		at this time to get to those flowers before the flowers die.  Plants only bloom for a short 			period of time.  Anywhere from a few hours to a few days.  You need all four things to 			work together in order to have a good honey flow.  (Honey flow is the amount of honey 			produced by the honey bees.)

Slide 68:	When nothing is blooming, or when a colony gets too weak to defend itself, strong 			colonies will rob weaker colonies of honey.  Hornets and yellow jackets get involved as 			well and in just a short time there will be no honey stores left in the weak colony.

Virus's and varroa mites get carried from the weak colony being robbed out back to healthy colonies that may succumb to the same problems that caused the weak colony to dwindle to a size it could not defend itself.

Slide 69:	Bearding is cause by the high heat and humid conditions.  Bees that are not engaged in a 		task inside the nest will hang out on the front porch to make it easier for the bees that 			are ventilating the nest to accomplish their job.  Bearding removes some animal heat 			from the nest cavity.

Slide 70:	Field bees also collect pollen; this is carried back to the colony using the corbicula 			(pollen Baskets) located on the outside of the hind legs.  Pollen supplies protein, amino 			acids, vitamins and fat to developing larva.
		Pollen is referred to as bee bread.
		Young worker bees (1 to 12 days old) take pollen from foragers and place it into cells 			near the developing brood.

Slide 71:	Honey bees need stimulus to collect pollen.  Brood apparently serves as that stimulus 			since pollen collection increases with brood amounts.  Declining day length, as in the 			fall, may also be a stimulus to collect pollen.  Foragers will go longer distances to collect 			attractive pollen compared to nectar foragers.  The hairy body of the bee is suited to 			collect pollen from flowers.
		Bees may use mandibles to dislodge pollen and can be seen actively moving about on 			anthers to entrap pollen in their body hairs.  Some flowers are specially designed to dust 		bees with pollen.

Slide 72:	Bees have a trichromatic vision, meaning that their eyes contain three types of 				photoreceptors (cone cells) just as ours do.  Unlike humans, who have blue, green and 			red cones, bees have blue, green and ultraviolet photoreceptors. 
		This means that the vision of honey bees is shifted toward the ultraviolet compared to 			ours.  Bees see in range 300-650 while humans’ range is 400-700 nanometers.

Slide 73:	There are a few plants that produce nectar that are poisonous to adult bees and or the 			larva.  Carolina Jessamine is one of the plants found in Coastal Carolina.
		There are some nectars that are toxic to honey bees and the honey made is toxic to 			humans as well.  Rhododendron, Azalea and Oleander are 3 of them.  In order for honey 		bees to collect enough of any of these to make toxic honey the colony would need to be 		located inside of a 2-mile circle of very few other sources of nectar.

Slide 74:	Bees do not store water or propolis so some quantity of each is needed much of the 			active foraging season.
		Water is needed to dilute honey for feeding to developing larva and to cool and control 			the humidity inside the hive cavity.
		Bees prefer dirty stale water over fresh clean water.

Slide 75:	Propolis is resin collected from trees and other shrubs.  It is used to seal and sanitize the 		inside of the hive cavity, and to fill spaces too small for bees to get into (bee space).  			And to close up large openings to stop winter wind or make the hive more defensible.  
		For both propolis and water collector foragers, the feed-back mechanism of hive bees 			relieving the collector of her stomach water contents or propolis from the pollen 				baskets provides the bee with information needed to make decisions.  If her load is 			taken promptly, and she does need to remain as a reservoir, she will quickly return to 			the field, if the water or propolis is not need in the colony then she will not be unloaded 			and remains as a reservoir.

Slide 76:	Propolis collectors use their mandibles to bite the glue-like resin that is secreted by 			some plants.  The bee works it something like taffy and uses her front legs to position 			the propolis in her pollen baskets.  When she returns to the hive, she goes to the 			location where the propolis is needed to solicit the assistance of a hive bee to remove 			the propolis from her hind legs.  She remains to help position it where it is needed.

Slide 77:	 Here is a mouse that thought it had found a warm spot to set up house-keeping.

Slide 78:	Colonies of honey bees have scouts out when the temperature allows, they are looking 			for sources of nectar and pollen.  When they find a new source, they will return to the 			hive and do a dance to recruit more foraging bees to return to the source.  We’ll cover 			the dances later in the class.

Slide 79:	Honey bees have developed effective communication systems to maintain their social 			structure.  Bees use sight, touch, movement, chemical signals and sound vibrations to 			communicate things like finding food, avoiding or ridding the hive of predators and 			recognizing conditions within the hive.

Slide 80:	Honey bees have developed effective communication systems to maintain their social 			structure.  Bees use sight, touch, movement, chemical signals and sound vibrations to 			communicate things like finding food, avoiding or ridding the hive of predators and 			recognizing conditions within the hive.

Slide 81:	Also known as the wagtail dance.  This dance is used to inform other bees of a food 			source that is more than 80 meters (88 yards) away from the hive.  The liveness of the 			dance is influenced by the richness of the source, with more vigorous and faster dancing 		for nectar of higher sugar concentration.  Powerful odors of the food source cling to the 			body of the dancing bee.  These odor clues communicate the floral source of the food.  			The dancing bee will pause occasionally to give hive mates a taste sample of the food, 			thus by taste, odor and dance, precise information is conveyed from dancer to recruit.
		Bees translate environmental clues such as the position of the sun’s angle above the 			horizon, which varies during the day, gravity information and internal information of 			time of day and energy spent, to inform hive mates of potential food or home sites at 			great distances.
		In a wagtail dance, the dancing bee runs in a narrow half-circle to one side, then does a 			sharp turn and runs in a straight line while vigorously waggling her abdomen from side 			to side.  She then makes a half circle in the opposite direction completing a full circle.  			The straight portion is always performed with the bee orientating her body at the same 			position relative to gravity on the vertical comb in the dark hive.

Slide 82:	Food may be anywhere in a radius of 360 degrees from the hive.  To indicate locations 			to the right or left of the sun’s position, the dancing bees transpose the angle they need 			to fly relative to the sun by alignment with gravity.  Thus, for a food source 30 degrees 			to the left of the sun, bees dance 30 degrees to the left of straight up on the comb.
		If the food source lies directly in the direction of the sun, the dancing bee walks straight 			up on the comb.

Slide 83:	Food may be anywhere in a radius of 360 degrees from the hive.  When bees find food 			or water less than 80 meters (88 yards) from the hive they perform a round dance on 			the vertical comb.  The dancing bee, with quick short steps, runs around in narrow 			circles, often changing direction and then repeating the dance.

Slide 84:	There are numerous dances performed by the honey bees to communicate different 			things, a couple of these dances are the “shake” dance and the “tremble” dance.



