


Before we begin Honeybee populations worldwide are 
under severe threat as a result of various 
pathogens and environmental factors.

Honeybees are listed as livestock by the 
North Carolina Department of 
Agriculture.  

The honey bee managed in the United 
States is called the European honeybee 
“Apis mellifera”.

The geographic races of bees are the 
result of natural selection in their 
homeland.  Thus, beekeepers are faced 
with many names for honeybees because 
they are highly hybridized in the United 
States.

The Honeybees we manage are not 
native to the United States.  They were 
imported by European settlers in  the 
early 1600’s.



Spring and the reproductive cycle

The reason to begin starting a hive of honeybees in spring is because cold weather does not 
provide  plants with the warmth for plant growth.  Bees cluster during cold weather using the 
stores they saved from the previous season.

The Winter solstice (the shortest day of the year). 
“The colony now does the unthinkable”   Rather than wait for warmer 
weather the queen will begin to lay a few eggs.  This is the reproductive 
phase that prepares the colony to survive the winter season.  These new 
bees will begin to replace the winter population of bees.  Winter worker 
bees survive (longer live span) than summer bees. 

Do to the higher requirement for food to feed young larva, this is the time 
the colony faces the greatest risk of colony starvation and freeze death.



The Year Population Cycle



A bit of history

Apis mellifera mellifera  was introduced 
sometime by early European explorers and 
settlers as the known world was expanding.  
From existing records we do not know exactly 
who brought the European honey bee to the 
“New World” but records do indicate it was 
here along the Eastern Coast line from New 
York to Georgia by the mid 1600’s and spread 
quickly westward.

Before written time, pictures were 
drawn in caves showing honey being 
gathered.  
………………………………………………………



Superorganism

Macro behavior – swarming, absconding, requeening

Micro behavior – communication (head butting, 

waggle dance)

Define

This superorganism is in fact a living organism; it is 

dynamic, not static – it interacts with its environment. 

Nature and the beekeeper both have a direct impact 

on the environment.

The classification of the honeybee
It is in the Animal Kingdom and Class Insecta
Order is Hymenoptera (bees, wasp, & ants)
The Genus Apis and species of Apis

Six characteristics of honeybees:
1. Plumose body hairs
2. A pollen-holding area of body hairs
3. Nectar & pollen diet
4. Overlap of generations capable of caring for young
5. Reproductive division of labor
6. Cooperative brood care
7. Communication



Some fundamental Characteristics

Honey bees  have a heart and blood called hemolymph which surrounds organs within 
the bee.
They have no ears but have hairs that detect things such as vibrations.  The honey bee 
body is covered with hairs even on their eyes.
They breathe by getting air thru spiracles located on the Thorax. 
The honeybee has many glands that release pheromones.

Even in a small creature 
like the honey bee there 
are so many complicated 
mechanisms that learning 
them may at first seem to 
be a formidable task. 



Pheromones  -- Chemical Messengers

Honeybees have a number of sensory cells 
called chemoreceptors.  The Olfactory organs 
that detect pheromones are mostly located 
on the antennae of the honey bee.  Taste 
organs can detect pheromones.  Odors can 
be detected and shared with other bees by 
social contact.  

One major pheromone is called the “Queen 
Pheromone.  When the queen is releasing less 
and less of this pheromone, the honeybees 
replace the queen – This is called Supersedure!
One other action taken by the bees when this 
pheromone is missing, some worker bees will 
begin to lay eggs.  This is called Laying workers.

Pheromones are an important form of communication within the hive as seen in the two examples above.
Pheromones trigger various behaviors within the hive – Bees guarding the entrance detect friend from 
enemy is an example.
Pheromones (odors) such as hair spray can cause bees to become aggressive.



Glands      The Worker honeybee has numerous glands

The Koschevnikov gland --Produces a 
strong alarm that attracts attack on the 
location of the body part stung. Removing 
the sting as quickly as possible is a good 
practice to prevent more stings.

The main component 
of brood food Royal 
Jelly is produced 
from the Mandibular 
gland.

If one examines a honey bee extending it 
abdomen as shown, the Nasonov gland is 
visible.



Apis Mellifera 
Scientifically it is referred to as Apis mellifera mellifera
(German Black Bee).
A pure race of this bee exist only in a few European 
countries  and isolated areas of the world today.

This is a page from Dr. Thomas D. 
Seeley “The Lives of Bees” The untold 
story of the honey bee in the world.   
His research (genetic) detective work 
has produced this table.  It shows the 
genetic footprint of honey bee 
samples from 1997 and 2011.

The current ancestors of honey bees 
DNA

1997

2011

Africanized 
bees

German/Dutch 
Black bees

Ligustica & carnica
Italian & Carnolian

Caucasica

yemenetica



Minnesota 
Hygienic

New World 
Carniolan

Russian 
Hybrid. VHS Cordovan Italian



Most honeybees in the U.S. are described by race

Honeybees can inter-breed with each other and become hybrid races. (Mixed 
Ancestry.) 

Apis mellifera ligustica  [Italian honey bee] (golden color) 

• Most popular bee sold in packages and very popular in warmer regions of the 
U.S.

• Highly hybridized with other races sold in the U.S.
• Color – distinct golden appearance with segments defined with dark bans.
• Regarded as gentle - Highly productive – rapid spring build-up

• Good honey producers
• Easy to manage – swarm prevention management usually required.

• The most common honeybee raised in the U.S.  They consume much 
of the honey they gather for brood production.  This may result in a 
colony’s death from starvation.  Must be treated for the most part for 
parasites (pest and  diseases).



Apis mellifera carnica    The Carniolan bee
The Russian honey bee is a subspecies of this race.

• This bee is a native of east-central Europe
• They consume less food during winter months because the bee 

populations are reduced. (They conserve their food resources 
and build up fast in the spring.

• Perhaps the most important reason for their new popularity is 
the fact they have shown some resistance to disease and pest.

Since this is a dark bee, it makes finding a queen 
more difficult – a good reason to get queens 
marked.

The color range of this bee 
varies between chocolate 
brown to almost coal black.

Names have been given to it: 
New World Carniolan, Mid-
night, Yugo, Russian, and other 
hybrids such as ankle bitters.



Africanized Bees 

Africanized bees are extremely aggressive 

and are known to swarm and chase anything 

that disturbs the hive.
• They have a defensive, angry temperament!

• They were taken from Africa to Brazil as a breeding 

experiment to get genetic material to improve the 

European honey bee.

• As shown by DNA sampling, some Africanized genetic 

material is showing up in queens being raised where 

Africanized bees are found such as Florida, Georgia, 

Texas, and Southern California. 

Apis mellifera scutellata    African honey bee

The East African lowland honey bee (Apis 
mellifera scutellata) is a subspecies of the 
western honey bee. It is native to central, 
southern and eastern Africa,  Hybrid 
Africanized bees are now found in the U.S.

Africanized bees have good disease 
and pest tolerance - it is thought 
because they abscond and swarm 
often.  Small cell size may have some 
effect on Varroa mite reproduction.



Honey bee biology must be discussed on two 
levels: the individual level and the colony level!
The biology of the individuals

There are three types of individuals in a honey bee 
colony: female workers & female queens!  Plus males 
called drones.  Just two castes -- Old books may say three 
but the real answer is two.

Apis species all have the same number of chromosomes 
32 for female and 16 for male. The genotype of the 
mating of queen and drone honey bees is seen in the 
various characteristics displayed by worker bees.



Biology of Worker bees

Of the three bee types, workers are the most 
numerous, and behaviorally diverse and interesting.

Tasks they preform in the colony:
• Feed brood
• Clean nest - Hygienic Behavior
• Defend the nest – Attack dark colors and quick movements.
• Forage for food – Pollen, nectar, water and plant resins
• Communicate food sources (Waggle Dance Language)
• Worker bees have ovaries which are limited by the queen 

pheromone.  But they can lay eggs (unfertilized)

• [It is the worker bees not the queen that decide on many 
activities the colony will undertake.]



A quick look at some specialized structures of 
the worker honey bee

z



Head – Thorax - Abdomen
Special points:  The honey bee has 5 eyes  - 2 compound eyes and 3 ocelli
Honey bees do not see as we do – they have a compound eye made up of 
photoreceptive cells that see some what like a kaleidoscope. There are hairs on the 
eyes which help with wind direction and flight speed.  Honey bees are color blind for 
red, but see ultraviolet light which humans can not see.

A honey bees has 3 pair of legs .  It has 2 pair of wings.  Wings are held together 
with little hooks called hamuli. The body is covered in hair.  Honey bees have no 
lungs – they have openings called tracheae.

Thorax  - The Locomotor segment!   
The honeybee has 4 wings and can 
fly approximately 15 miles an hour.
It will fly approximately 2 miles 
from its hive in search of nectar, 
water, pollen and plant resins.



Biology of Queens & the Drone

A newly emerged queen will take a succession of mating flights during which she will mate with a 
number of drones.  This does not occur in the hive but in a drone congregation area.

The success of every colony depends upon the ability of the 
queen to lay eggs (both fertile and un-fertile).

Queen pheromone:
• Queen pheromone [chemical smell] are spread through-out a colony nest by worker bees.  It has a 

profound behavioral and physiological effect on the bees in the colony.
• If this pheromone is missing, the honey bees in the nest discover her loss very quickly and set 

about feeding a young worker larvae with royal jelly.



The Biology of the Queen

The queen is a female.  She is very specialized.  Even 
though worker bees can lay eggs, their eggs are all 
unfertilized because worker bees can not mate.

The abdomen of a queen bees is large.  Note the 
comparison in the photo with worker bees.
Like all female bees in the hive, a queen does have a 
stinger. 

The queen lacks the ability to feed larva, lacks wax 
glands and pollen baskets.  She is a specialized 
laying machine.    She can lay approximately 2000 or 
more eggs in a single 24 hour period.
Honeybees and drones are attracted to her queen 
pheromone.  Thus, She plays a major role in the life 
of the colony.  If she fails – so does the colony!



Drone -- The male bee in the colony
“Drones are good for little besides 
mating with queens” a quote from an 
old texts.

However, a beekeeper can begin to size 
up a colony of honey bees by looking for 
drones.  And I would point out that all 
future generations of honey bees 
depend on drones. On examining a hive, 
drones can indicate a number of things 
the beekeeper must take into account.

Much work is being done on breeding bees for resistance to disease 
and pest.  The drone mating population is just as important as 

selecting for outstanding queens.

An interesting tid-bit:  The drone has no father.



The Life Cycle of the honey bee Development times vary. 

Life for a honey bee begins when the queen lays an egg in a 
cell.  Each of the three types of bees in the hive have cells that 
differ from each other as you will see in the following slides.

Honey bee worker and drone cells differ in size but cells are six 
sided called hexagon shaped.

A person managing a bee hive must have a good understanding 
of brood development times for a hive to grow a population of 
bees and carry out important management skills required of a 
beekeeper.

It is important to know what you are looking at!   Knowledge of bee Biology is critical.
Seeing eggs is likely the most difficult task of a new beekeeper…

If one see eggs in cells, the beekeeper 
can make the assumption that the hive 
has a queen.  At least eggs indicate that 
she was in the hive at least three days 
ago!



Development of the honey bee



The Larval stage
As worker bees place food in its cell, the larva moves 
forward to consume it; hence the larva adopts a C-shaped 
posture during its feeding career.
When the feeding phase is over it enters and intermediate 
stage called prepupa.

.

The amount of food a 
hive/colony requires 
for brood raising is 
astonishing.

Drone bee is a 7 day period.
The worker bee stage is a 5 
day period



The Pupal stage
Capped cell stages

Worker bees cap the cell with beeswax and internal 
changes begin which results in the prepupa’s 
transformation into a white pupa.  Just before emerging 
from its cell, a young worker bee will chew it own way 
out of the cell as shown here.

Newly emerged worker bees begin work quickly.  The first 
task is cell cleaning and then for the next 20 days or so they 
will do a number of task that include feeding young larvae, 
house cleaning, feeding the queen etc.



Macro Behaviors of the Colony

These are those things that require joint cooperation in making sure the colony 
survives

Decisions such as comb building, Colony population growth, Keeping warm during 
the winter season, Swarming and Supersedure, Foraging and recruitment.



The bee cluster in  Winter In the center of the cluster is the queen and 
a cadre of workers that are actively 
generating heat by consuming honey and 
shivering their thoracic flight muscles.  The 
heat dissipates outward through the mantle 
bees threat conserve the heat by clustering 
more or less tightly.

Winter temperature management is a 
dynamic process of heat generation, 
conservation, and compensatory cooling.

It is also costly, requiring continuous 
withdrawals from limited food stores.

If bees in a winter cluster use up all their 
winter stores they will die!

Many over-wintered hives do die during this 
period of time.

On warm winter days, bees will 
make some flights and they may 
find some pollen.  But it is not 
enough to sustain the 
requirements for brood 
production.



Beeswax is used to make comb

Honey bees have glands that allow the bees build 
nest of wax.  Glandular development in young 
honeybees determine the  jobs honey bees preform.
The hypopharyngeal, mandibular, and wax glands 
begin to enlarge in 5 to 15 days.  Prior to this, they 
are taking care of brood – mostly feeding young 
larvae.  This is called age-based relationship.

Other than the shape of queen cells, honey comb 
takes on two basic shapes – both of hexagonal shape 
– six side cells.    The Africanize honey bee has smaller 
cell sizes.

Worker cells – 5 cells to the inch.

Drone cells    -- 4 cells to the inch.

One inch
Drone

One inch
Worker



The nest Prior to swarming
The bees begin to build queen 
cells and will have already 
produced a drone honey bee 
population.  In fact, these are 
signs to help the beekeeper 
decide on what actions need 
to be taken if the goal is to 
prevent the bees from 
swarming.

The bees may create a large number of queen cells – 20 or more. 
Eventually one of these virgin queen survives, mates and the colony 
carries on into the next generation.  It does result in issues the may 
affect the colony if being managed for honey production.



Queen supersedure and Swarming
Swarming Supersedure

Supersedure is the 
process of honeybees 
replacing a failing 
queen.
Queen cells are few in 
number, located 
usually in the upper 
1/3 of the frame.

Queen supersedure:  Honey bees will replace a queen that is 
failing.  Usually there will be only a few queen cells found on 
the face of comb as shown in this picture.  Also note in this 
picture that young larva can be seen on the same frame the 
queen cell is found.  The old queen is still present in the 
colony and the old queen may still remain after the new 
queen emerges from her cell.

A natural event with honeybees.  They build 
queen cells (many of them) near the bottom 
of frames.



Colony population Growth
Late Winter – Early Spring :  Colony growth leaps forward rapidly: a grown 
number of newly emerged workers are able to incubate an increasingly 
larger brood area!

This also a period of temperature swings and a colony of honey bees faces 
possible starvation with so many mouths to feed.

It also leads to another natural 
reproductive feature of honey bee 
behavior –swarming.

Swarming occurs when colonies are 
over crowded and need room to 
expand.  Swarm management is a 
topic of its own later in this session. 
But generally the old queen leaves the 
nest with about ½ of the colonies 
population of bees with her.



Foraging and recruitment
A honey bee colony builds a population during 
the spring and use most of the nectar collected 
during that time to feed young developing 
bees.
Honey bees do communicate to nest mates 
where to find these resources. 

A colony needs resources to survive!
Foragers determine the needs of the colony
• Water
• Pollen
• Nectar
• Propolis  (Propolis is a Plant resin-like 

material made by bees from the buds of 
poplar and cone-bearing trees – often call 
“bee glue”

A colony will need at least 100 pounds of 
accumulated honey and pollen to survive 
winter.

The population of a colony ranges 
in population from 10,000 to 
60,000 bees.  This translates into 
a bio mass of 10 pounds.



Comb in a honeybee nest
The normal size of a worker 
cell is 5 cells to an inch.

A ripe queen cell – note 
the dark end of the queen 
cell. The would indicate 
the queen is about to  
emerge from her cell. 

A new frame of 
foundation with 
both worker and 
drone comb being 
drawn.
Drone comb is 4 cells 
to an inch!


