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An Overview 
of Beekeeping

Hive
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Apiary
The location of 1 or more colonies, 
hives and other equipment 
assembled in one site. Also known as 
a Bee Yard

Apiarist or Beekeeper
Commercial Beekeeper = 100 or more hives 
Sideliner = 20-100 hives 
Hobby beekeeper = up to 20 hives
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Hive
A home for a colony of bees – can be natural or manmade.  

Cluster
The thickest part of the bees in a hive, usually 
the core of the brood nest.  It is used to refer 
both to the location and to the bees in that 
location. 

The entire colony of bees may abscond or abandon the hive because of pests, disease or 
other adverse conditions.
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Nest Cavity and architecture
• Dark, enclosed
• Small entrance (defense)

• South facing
• 5-16 ft high

• Approx 40 liters
• Vertical combs 3/8” apart (bee 

space)
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Comb Use
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Managed Hives

• Mimic tree shape
• Incorporate “bee 

space”
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Products of the Hive
• Pollen

• Protein source - Used for brood
• Packed in cell by forager

• Nectar
• A liquid rich in sugars, manufactured by plants and secreted by 

nectary glands in or near flowers; the raw material for honey.  
• Food source 
• Received by house bee

• Mixed with enzyme (invertase) and dehydrated to 18% water to 
become honey 

Pollen has slight negative charge, bee have slight positive charge to hairs on hind legs
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Products of the Hive
• Propolis

• Propolis or "Bee Glue" : Plant resins collected and mixed with 
enzymes - used to fill in spaces inside the hive

• Has historically been used for all kinds of illnesses including 
topically for burns and wounds. 

• Water
• Diluting crystallized honey
• Evaporative cooling
• Drinking

Pollen has slight negative charge, bee have slight positive charge to hairs on hind legs
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Honey

• A sweet material 
produced by bees 
from the nectar of 
flowers. 

A sweet material produced by bees from the nectar of flowers. Made up primarily of 
fructose (38.2%), glucose (31.3%), sucrose (1.3%), maltose (7.1%) and water (17%)
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Bee Food
• Bee Bread: A mixture of Pollen, Honey and Nectar stored for 

bees’ consumption

• Royal Jelly: A secretion from the hypopharyngeal glands of 
worker bees, and is fed to all bee larvae for first three days

Royal Jelly: A secretion from the hypopharyngeal glands of worker bees, and is fed to all 
bee larvae, whether they are destined to become drones (males), workers (sterile females) 
or queens (fertile females). After three days, the drone and worker larvae are no longer fed 
royal jelly, but queen larvae continue to be fed this special substance throughout their 
development
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Bee Space
• A natural spacing between 1/4 and 3/8 inch which permits 

free passage for a bee, but is too small to encourage comb 
building and too large to induce propolizing. 
• Less than ¼ inch = propolis
• More than 3/8 inch = burr comb

• Discovery of bee space credited to 
Rev. Lorenzo Langstroth

Langstroth was popularly credited with discovering the "bee space," though this discovery 
had already been implemented in European hives. In Europe, both Jan Dzierżon and August 
von Berlepsch had been focused on side-opened hives. Land resources in Europe had been 
limited, and traditionally bees were kept in beehouses. The presently so-called “bee space” 
had been incorporated by Berlepsch following Dzierzon’s discoveries, from the years 1835-
1848, into his frame arrangement (Bienen-Zeitung, May 1852). Langstroth made many 
other discoveries in beekeeping and contributed greatly to the industrialization of modern 
beekeeping.
Langstroth revolutionized the beekeeping industry by using bee space in his top-opening 
hive. In the summer of 1851 he found that, by leaving an even, approximately bee-sized 
space between the top of the frames holding the honeycomb and the flat coverboard
above, he was able quite easily to remove the coverboard, which was normally well 
cemented to the frames with propolis, making separation hard to achieve. He later used 
this discovery to make the frames themselves easily removable. If a small space was left 
(less than 1/4 inch or 6.4 mm) the bees filled it with propolis; on the other hand, when a 
larger space was left (more than 3/8 inch or 9.5 mm) the bees filled it with comb.

13



Movement of Bees

• Swarm: The group of worker 
bees, drones and a queen that 
leaves the mother colony to 
establish a new colony. 

• Drifting: The tendency of bees 
to transfer to colonies other 
than their own because of a 
lack of visual cues to orient 
them to their "home" hive.

Swarm: The aggregate of worker bees, drones and a queen that leaves the mother colony 
to establish a new colony. Swarming is the natural reproduction and dispersal of honey bee 
colonies.

Drifting: The tendency of bees to transfer to colonies other than their own because of a 
lack of visual cues to orient them to their "home" hive.
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Definition of an Insect
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Definition of an Insect
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Definition of an Insect
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Definition of an Insect

Any animal of the class Insecta, comprising small, 
air-breathing arthropods having the body divided 
into three parts (head, thorax, and abdomen), 
and having three pairs of legs and usually two 
pairs of wings. 
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Bee_

Anatomy of a Bee
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Honey Bee - Apis mellifera

The common honey bee found throughout the western world though 
originally from the near-east. Humans have carried Apis mellifera 
from Europe to all continents.

• German Apis mellifera mellifera - German subspecies of honey 
bee 

• Italian Apis mellifera ligustica -– Italian subspecies of honey bee 
• Carniolan Apis mellifera carnica – Northern European
• Caucasian Apis mellifera caucasia
• African Apis mellifera scutellate – Africanized Honey Bees

Apis mellifera mellifera - German honey bee - first honey bee introduced into North 
America. 
Apis mellifera ligustica - Bees originating from Italy, most common race in North 
America. 
Russian bees – mongrel of several species of Apis mellifera originating in the NE 
corner of Russia, noted for their mite resistance
Carniolan bees - originated in Slovenia – known as a gentle bee with good honey 
production, better in northern climates
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Honey Bee - Apis mellifera
• HYBRIDS  - Strains of sub-species. A strain may contain 

only a fraction of genetic diversity which might effect  
hygienic behavior, honey production, etc.; and is 
generally a mix between sub-species. 

• Russian
• Buckfast
• Minnesota Hygienic

Apis mellifera mellifera - German honey bee - first honey bee introduced into North 
America. 
Apis mellifera ligustica - Bees originating from Italy, most common race in North 
America. 
Russian bees – mongrel of several species of Apis mellifera originating in the NE 
corner of Russia, noted for their mite resistance
Carniolan bees - originated in Slovenia – known as a gentle bee with good honey 
production, better in northern climates
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3 Body Parts, 3 pairs of legs and 2 sets of wings

Head, Thorax and Abdomen
Head -
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• 2 Large Compound Eyes
• General-distance sight

• 3 small simple eyes (ocelli)
• Used for low light 

conditions

Head

beeinformed.org
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What do Bees see?
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Head

• Antennae
• Used for smell, feel and 

speed
• Mouth

• Chewing wax
• feeding larvae

• Proboscis
• Straw like device used for feeding and drinking

• Hypopharangeal Gland  
• Produces enzymes which help to create Royal Jelly
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Thorax
• “Locomotion Segment”
• Wings - 2 pairs
• Legs - 3 pairs

• Front used to clean 
antennae

• Middle used to walk 
and pack pollen 

• Hind  contain pollen 
press and combs to 
collect brush and store 
pollen

Wings – hooked in flight, separated when at rest
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Photograph: Gerd Guenther/Science Photo Library
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Pollen Basket (Corbicula)
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Pollen Basket (Corbicula)

specialized structures called pollen baskets (corbicula) used for temporarily storing 
collected pollen so it can be transported back to the nest/colony. The pollen basket is a 
smooth, concave structure surrounded by long, stiff hairs located on the tibia of the bee's 
two rear legs. As the bee visits flowers, she accumulates pollen all over her body. She uses 
her legs to aggregate the pollen and transfer it to her pollen basket. It may look as if a bee 
simply has hairy legs, but some of those hairs (setae) are actually combs and brushes used 
for transferring pollen. The pollen is combed, pressed, compacted, and transferred to her 
pollen basket. Honey and/or nectar is used to moisten the dry pollen so it will stay in place.
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Abdomen
• Digestive Organs
• “Honey Stomach”
• Wax glands
• Nasonov Gland
• Reproductive Organs
• Stinger

Wax and scent glands – workers only
Nasanov Gland
Stingers – workers and queen
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Nasonov Gland

Orientation pheromone, located at tip of abdomen   
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Wax in the Hive
• Beeswax: A complex mixture of organic compounds used by bees 

for building comb. Wax is generated from wax glands on the 
bee’s abdomen. 

• Comb: The wax portion of a colony made up of hexagon shaped 
cells. 

Beeswax: A complex mixture of organic compounds secreted by four pairs of glands on the 
underside of the worker bee's abdomen and used by bees for building comb.

Comb: The wax portion of a colony in which eggs are laid, and honey and pollen are stored. 
Made up of hexagon shaped cells. 

Burr or brace comb: Small pieces of comb outside of the normal space in the frame where 
comb usually is. Brace comb would fall into this category. 

Cap: Covering of cell, both brood and 
honey made of beeswax
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Wax in the Hive

Photo by Debbe Krape.

Beeswax: A complex mixture of organic compounds secreted by four pairs of glands on the 
underside of the worker bee's abdomen and used by bees for building comb.

Comb: The wax portion of a colony in which eggs are laid, and honey and pollen are stored. 
Made up of hexagon shaped cells. 

Burr or brace comb: Small pieces of comb outside of the normal space in the frame where 
comb usually is. Brace comb would fall into this category. 

Cap: Covering of cell, both brood and 
honey made of beeswax
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Wax in the Hive

• Cap: Covering of cell

Worker Brood

Honey

Cap: Covering of cell, both brood and honey made of beeswax
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Frame with Brood

40



Wax in the Hive
• Burr or brace comb: Small pieces of comb outside of 

the normal space in the frame

Beeswax: A complex mixture of organic compounds secreted by four pairs of glands on the 
underside of the worker bee's abdomen and used by bees for building comb.

Comb: The wax portion of a colony in which eggs are laid, and honey and pollen are stored. 
Made up of hexagon shaped cells. 

Burr or brace comb: Small pieces of comb outside of the normal space in the frame where 
comb usually is. Brace comb would fall into this category. 

Cap: Covering of cell, both brood and 
honey made of beeswax
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Types of bees 
in a colony
• Worker bees: Infertile 

female bee
• Drone:  A male bee 

which comes from an 
unfertilized egg laid by a 
queen. 

• Queen:  A fully 
developed female bee 
responsible for all the 
egg laying of a colony. 

Drone:  A male bee which comes from an unfertilized egg laid by a queen. A drone’s only 
purpose is to mate with Queens in the area.  Drones have no stingers and therefore cannot 
sting like the female workers.

Worker bees: Infertile female bee whose reproductive organs are only partially developed, 
responsible for carrying out all the routine activities of the colony. 

Queen:  A fully developed female bee responsible for all the egg laying of a colony. 
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Brood Cycle
• Eggs: The first phase in the bee life cycle is the cylindrical 

egg 1/16in (1.6 mm) long  
• Brood: Immature or developing stages of bees
• Emerging brood: Young adult bees emerging from cells

Eggs: The first phase in the bee life cycle is the cylindrical egg 1/16in (1.6 mm) long. It 
resembles a small grain of rice. 
Brood: Immature or developing stages of bees: includes eggs, larvae and pupae.
Emerging brood: Young adult bees first coming out of their cells.
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Video courtesy of TED.com
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Life Cycle – Egg to Bee

• Queen – Egg to Full Size – 16 days
• Worker – Egg to Full Size – 21 days
• Drone – Egg to Full Size – 24 days 

Day 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Queen Queen Egg               
3 days

Queen Larva                        5 1/2 
days

Queen Pupa                                            7 1/2 
days

Worker Worker Egg    3 
days

Worker Larva                            6 
days Worker Pupa                                                                                     12 days

Drone Drone Egg       3 
days

Drone Larva                                            6 1/2 
days Drone Pupa                                                                                                     14 1/2 days

Workers make 1000 visits or more daily to feed larvae. First 2-3 days everyone gets Royal 
Jelly. At day 3, worker and drone larvae are fed less with lower protein content, and queen 
larvae are fed royal jelly until capped.
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Queen • Laying Fertile Female
• Reproductive function

• Mating flight (6-12 days old)
• Mates with up to 40 drones
• Lays up to 1500 eggs a day

• Can live 4-6 years, 2 is typical
• Can sting repeatedly
• Typically does not sting people

Egg hatches on Day 3 
Larva (several moltings) Day 3 to Day 8½ 
Queen cell capped ~ Day 7½ 
Pupa ~ Day 8 until emergence 
Emergence ~Day 15½ - Day 17 
Nuptial Flight(s) ~Day 20 - 24 
Egg Laying ~Day 23 and up 
The queen bee is able to control the sex of the eggs she lays. The queen lays a fertilized (female) or 
unfertilized (male) egg according to the width of the cell. Drones are raised in cells that are 
significantly larger than the cells used for workers. The queen fertilizes the egg by selectively 
releasing sperm from her spermatheca as the egg passes through her oviduct.
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Queen Cells

Supercedure cells – mid-frame
Swarm cells – lower edge
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Drone

• Male
• Mates once
• Huge eyes
• Driven out of hive in fall
• No stinger
• Eggs laid in larger cells
• Lives approx. 90 days
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Workers
• Infertile Female

• If does lay, only drones
• Plentiful in hive
• Changes roles with age
• Stings once
• Lives 6-8 weeks
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Workers
• Rule of 3:

• 3 brood stages
• Egg- 3 days
• Larva- 3 x 2 days
• Pupa- 3 x 4 days

• Hive bee- 3 wks
• Field bee- 3 wks
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Worker Nurse Bees (2-11 days)

Grooming

Brood Care & 
Housekeeping

Queen 
and her 

court

Comb 
building

Grooming or themselves and each other
Housekeeping includes cleaning the cell they are born in as well as diseased or dead brood, 
intruders, etc. 
Nursery – feed larvea pollen and honey (bee bread) and royal jelly (produced from 
hypopharyngeal gland in forehead)
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Worker Middle-aged Bees (12-21 days)

Defense

Nectar 
processing

Policing

Nest maintenance
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Worker Field/Foraging Bees 
(21 days – death)

• Pollen (protein)
• Nectar (sugars)
• Water
• Propolis
• Foraging area approx 2 miles

• Can go up to 5 miles

• Min 55° F, full activity 66° F
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Communication
• Mainly smell and taste but also 

movement
• Waggle Dance
• Round Dance

• Food Source 25-100 meters away

• Tremors
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Waggle Dance Communication 
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Communication
• Queen pheromone - Smell

• Inhibition of queen rearing
• Sex attraction
• Swarm stabilization
• Stimulate foraging and brood 

rearing
• Queen retinue behavior
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Communication • Trophallaxis
• Transfer of queen pheromone scent
• Task management

• Alarm pheromone
• At or near colony

• Nasonov/Scent Gland
• orientation

Alarm pheremone – smells like bananas
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Africanized Honey Bees - Apis mellifera scutellata

• Brazil – 1956
• First entered USA in 1985 (California)
• Permanent colonies identified 1990 (Texas)
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Africanized Honey Bees – Are they ALL bad?
• Faster Reproduction System

• Produce more drones
• Queen in 14 days, worker in 19-20 days

• Slightly smaller body/ cells
• Good honey producers
• Very Aggressive

• Will travel up to 500 yards to defend
• European honey bee will travel about 50 yards
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Africanized Honey Bees – Additional Information
• North Carolina Africanized Honey Bee Action plan -

https://www.ncbeekeepers.org/wp-
content/uploads/2018/01/NORTH-CAROLINA-AFRICANIZED-
HONEY-BEE-ACTION-PLAN.pdf

• http://entnemdept.ufl.edu/creatures/misc/bees/ahb.htm

• https://content.ces.ncsu.edu/africanized-honey-bees-where-
are-they-now-and-when-will-they-arrive-in-north-carolina
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Thank You!
Karen Speer, NCSBA MB

karen@sweetbetsyfarm.com
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All Terms covered in this presentation 
are listed on the handout in your 

material packets. 

Please do not reproduce or copy 
content without permission of the 

author.
Special thanks to 

www.alexanderwild.com for some 
amazing photos
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Honey Bee Rap
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Communication – Physical

• Waggle Dance
• Tremble dance

A worker bee's waggle dance involves running through a small figure-eight pattern: a waggle run (aka waggle 
phase) followed by a turn to the right to circle back to the starting point (aka return phase), another waggle 
run, followed by a turn and circle to the left, and so on in a regular alternation between right and left turns 
after waggle runs. Waggle-dancing bees produce and release two alkanes, tricosane and pentacosane, and 
two alkenes, (Z)-9-tricosene and (Z)-9-pentacosene, onto their abdomens and into the air.[4]

The direction and duration of waggle runs are closely correlated with the direction and distance of the 
resource being advertised by the dancing bee. For cavity-nesting honey bees, flowers that are located directly 
in line with the sun are represented by waggle runs in an upward direction on the vertical combs, and any 
angle to the right or left of the sun is coded by a corresponding angle to the right or left of the upward 
direction. The distance between hive and recruitment target is encoded in the duration of the waggle runs.[1] 
The farther the target, the longer the waggle phase. The more excited the bee is about the location, the more 
rapidly it will waggle, so it will grab the attention of the observing bees, and try to convince them. If multiple 
bees are doing the waggle dance, it's a competition to convince the observing bees to follow their lead, and 
competing bees may even disrupt other bees' dances or fight each other off.

Waggle dancing bees that have been in the nest for an extended time adjust the angles of their dances to 
accommodate the changing direction of the sun. Therefore, bees that follow the waggle run of the dance are 
still correctly led to the food source even though its angle relative to the sun has changed.

The bee walks in a straight line waggling her bottom and buzzing her wings. She then turns and 
loops back to where she started. She walks along the straight line again, waggling her bottom and 
buzzing her wings, then loops back in the other direction creating a figure of eight on the dance 
floor. The straight line indicates the direction of the food and the number of waggles indicates the 
distance.
In the bee world, the vertical face of the honeycomb (imagine sections of comb hanging down 
inside the hive) represents the sun, and the angle of the straight line to the vertical indicates the 
position of the trees or flowers to the sun. For example, if the straight line is run at a 60 degree 
angle, then the food source is 60 degrees to the sun.
As the sun is always moving across the sky, the dancer calculates the sun’s movement by adjusting 
the angle of her dance every four minutes by one degree to the west.
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