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Honey bees are very impressive and complicated creatures. Understanding their biology 

and behaviours is the first step towards being able to manage your colony sustainably 

and productively. This module will provide you with a detailed overview of the life stages 

of the bees as well as their behaviours as a colony and as individuals.

Module 2

Introduction



Module 2 introduces the life cycle phases of the honey bees and their behaviours. It will 

give you a thorough overview of the life cycle of the bee. Moreover, it will help you to 

understand the bees in your colonies, their biology, their behaviours, and their needs.

Module 2

Description



Topic 1 Colony Cycle

Topic 2 Reproduction

Topic 3 The behaviour of bees (dances, navigation, communication, & 

work distribution)

Module 2

List of Topics



Once you have completed this module, you will :

• Know about the different stages of the life the honey bee.

• Identify the differences between a worker, a queen, and a drone.

• Understand the bee’s reproduction, communication, organisation, and work

distribution systems.

• Understand how pollination works.

Module 2

Learning Outcomes - Knowledge



Once you have completed this module, you will be able to:

• Be able to understand how the behaviours and the needs of your bees change

throughout the year in order to adapt your work accordingly.

• Be able to provide an environment to your bees adapted to their needs.

Module 2

Learning Outcomes – Competences & Skills



Please provide a short description of the topic and add the learning outcomes.

Once you have completed this topic, you will be able to:

• Identify the different types of bees

• Understand how your colony changes throughout the year

Topic 1 Colony Cycle

Learning Outcomes



The Honey bee colony comprises:

• 1 Queen
• Up to 60k Workers
• 300 – 2,000 Drones

Topic 1 Colony Cycle



The queen is the fertile female bee of the colony and 

usually the mother of all the bees in the beehive.

The queen bee mates with many drones and lays 

eggs. In the spring a productive queen can lay up to 

2,000 eggs per day which is her own body weight. 

The queen is fed royal jelly exclusively and she is 

raised in specially constructed cells known as queen 

cells.

She lives for 3-4 years.

Topic 1: Colony Cycle

The Queen



Worker bees are the bees that most people see. 

Workers are female bees that do not have the  

reproductive capacity of the queen. They feed the 

developing larvae, feed the queen and the drones, they 

make wax, build comb, collect pollen, nectar, water & 

propolis and process nectar into honey. 

Worker bees are smaller than drones and the queen, and 

they have special baskets on their back legs to collect 

the pollen and carry it back to the hive.

They live for about 42 days.

Topic 1: Colony Cycle

The Workers



Drones are male bees, and their purpose is to 

mate with the queen. They are larger in size, 

they have big eyes, and strong wings.

Drones don't work, don't make honey, and can’t 

don’t have a sting. By the end of the summer 

they are evicted from the hive as keeping them 

through the winter isn’t economical as there 

would be too many mouths to food when food is 

scarce.

They live for about 20-40 days. 

Topic 1: Colony Cycle

The Drones



The life of the bee has 4 distinct cycle phases: egg, larva, pupa, and adult

The development time from egg laying to emergence is: 24 days for drones, 21 days 

for worker bees, and 16 days for queens.

Topic 1: Colony Cycle

Bees life cycle



Topic 1: Colony Cycle

Egg

Larva

Pupa

Adult



The colony population changes throughout the year according to the seasons and 

food resources.

The number of workers changes during the year. They are dying daily during the 

winter hitting their lowest number in March. Then in the spring their population starts 

growing again. 

Drones are produced in spring when resources increase and are evicted before 

winter. 

Topic 1: Colony Cycle

Colony Population throughout the year 



• In spring, food resources increase and the population is growing as the queen is 

laying the eggs.  

• In summer, the population reaches their maximum amount. The queen reduces 

egg laying towards the end of summer. At the same time, the bees store honey to 

prepare for the winter.

• In autumn, the workers evict the drones, the brood production is reduced, they 

begin sealing up cracks in the hive with propolis.

• In winter, the bees are surviving with honey that they have stored. To survive the 

low temperatures they are forming well-defined clusters inside the beehive and 

can vibrate their flight muscles to generate heat. 

Topic 1: Colony Cycle



Winter bees are born in Autumn when the pollen in 

flowers is decreasing. Their bodies are different from 

the other female bees and they live longer than 

summer bees – about 6 months. Their purpose is to 

help the colony survive through the winter. They 

consume large amounts of pollen and honey and thus 

develop the number of fat bodies which store glycogen, 

protein and fat. They also produce a protein, 

vitellogenin, which allows them to develop their 

hypopharyngeal glands in spring to feed the developing 

brood.

Topic 1: Colony Cycle

Winter bees



Topic 1: Colony Cycle

Summary

• Bees are divided into 3 categories: the queen, worker bees, and drones

• Each categories has their own specific characteristics

• The life of the bee has 4 distinct cycle phases: egg, larva, pupa, and adult

• The colony population changes throughout the year according to the seasons and food

resources.



Topic 1 Colony Cycle
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1. Video of bee eggs hatching: 

https://www.youtube.com/watch?v=f6mJ7e5YmnE&feature=emb_title
2. Video on the first 21 first days of a bees life: 

https://www.youtube.com/watch?v=yrZcBk6xKtU

Topic 1: Colony Cycle

Extra Resources

https://www.youtube.com/watch?v=f6mJ7e5YmnE&feature=emb_title
https://www.youtube.com/watch?v=yrZcBk6xKtU


Once you have completed this topic, you will be able to:

• Understand how bees reproduce

• Understand how the queen lays eggs

Topic 2 Reproduction

Learning Outcomes



❖ Honey bees mate on the wing well away from 

the nest (90 – 120m) and between 10 and 

40 m from the ground in mid-air, clearly 

defined locations known as ‘drone 

congregation areas’. 

❖ DCAs persist from year to year although the 

orientation mechanism that drones and 

queens use to find them is not well 

understood.

❖ Virgin queens mate with about 15 - 20 drones 

but must do so in the first 4 weeks of her life 

after which she is incapable of mating, so will 

only ever lay unfertilised eggs.

Topic 2 Reproduction



❖ Drones are sexually mature at about 14 days 

old and they then make regular (3 a day) 

mating flights, on warm afternoons, lasting on 

average 25-30 minutes, refuelling at each 

return to the nest

❖ Before leaving the nest they groom their eyes 

& antennae as these are important tools in 

locating a virgin queen on the wing.

❖ Drone bees die after mating so any you see in 

the hive haven’t performed that function

Topic 2 Reproduction



❖ A virgin queen is sexually mature at 5 – 10 

days and they have viable mating window of 

about 4 weeks, after which they cannot mate

❖ They mates with up to 15 - 20 drones over 

several days

❖ A mating swarm often emerges with the 

Queen

❖Worker release Nasanov pheromone to greet 

her home

Topic 2 Reproduction



❖ The mating act is very rapid lasting for about 5 

seconds only. The queen arrives in the DCA, 

opens her sting chamber and drones are 

attracted by her pheromones. 

❖ The drone approaches the queen from below 

and behind, grasps her from above with 6 legs 

and everts the endophallus into the open sting 

chamber

❖ An explosive ejaculation ruptures the everted 

endophallus and propels semen into the vagina 

and oviduct. The endophallus tears, remaining 

in the queen and the drone falls away and dies

❖ The vagina is plugged with a ‘mucus plug’ and 

this is known as the ‘mating sign’ 

Topic 2 Reproduction

The Biology of the Honey Bee, Winston



❖ The endophallus remaining in the queen gives 

off pheromones and emits UV light, attracting 

more drones, who remove the mating sign 

and mate with the queen

❖ The queen may mate with several drones in 

one flight 

❖ She returns home with the last  mating sign in 

place and this is removed by the worker bees

❖ Over the next 40 hours, the sperm migrates to 

the valvefold and then into spermatheca 

which is capable of storing 5 - 6 million 

sperm.

Topic 2 Reproduction

The Biology of the Honey Bee, Winston



During mating, the drone’s genitals are reversed 

and come out of his body. The drone mounts the 

queen, inserts his genitals (endophallus), and 

ejaculates semen. Part of his genitals remain on 

the queen, called ‘mating sign’. The remaining 

endophallys gives off pheromones and emits UV 

that attracts more drones.

The next drone removes the endophallys. The 

queen stores 5 – 6 million sperm in the 

spermatheca and uses only a few of these at a 

time in order to fertilize eggs throughout her life. 

Topic 2 Reproduction



In spring, the queen increases her egg laying so 

the population increases. The cells have been 

cleaned and prepared by the workers to raise 

new brood. 

Female workers hatch from fertilised eggs and 

drones from unfertilised. 

Topic 2 Reproduction

Laying eggs



The eggs are 1 to 1.5 mm long, about half the size of a single grain of rice. The 

process of laying one egg takes a few seconds, and a queen can lay up to 2,000 

eggs within a single day. 

The egg attaches to the cell by a mucous strand. At first the digestive and the 

nervous systems are being formed. After 3 days, the egg hatches into a becomes

larva. The workers feed the larvae with brood food, a secretion from the 

hypopharyngeal and mandibular glands in the bee’s head. A larva is not a formed 

bee yet, it has no legs, eyes, or wings. Gradually they will grow into adult workers, 

queens or drones. 

Topic 2 Reproduction



Topic 2 Reproduction

Summary

• Virgin queens mate with about 15 - 20 drones but must do so in

the first 4 weeks of her life after which she is incapable of

mating, so will only ever lay unfertilised eggs

• In spring, the queen increases her egg laying so the population

increases and grows to a maximum size in mid-summer

• Female workers hatch from fertilised eggs and drones from

unfertilised.

• A queen can lay up to 2,000 eggs within a single day.



Topic 2 Reproduction
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1. Video on the reproduction of bees: https://www.youtube.com/watch?v=wU8pMswhnVs

Topic 2 Reproduction

Extra Resources

https://www.youtube.com/watch?v=wU8pMswhnVs


Once you have completed this topic, you will be able to:

• Distinguish the different types of bee dances

• Understand how bees communicate

• Understand how bees navigate

Topic 3 The behaviour of bees

Learning Outcomes



Honeybee behaviour is a phenomenon portrayed by honeybees in the course of their 

daily activities in a colony. Understanding the biology and behaviour of the bee is the 

first step towards being able to manage them sustainably and productively. 

Beekeepers need to understand the biology and behaviour of bees, to understand 

why bees swarm, abscond, or why hives have not been colonised. Bee behavior

refers to what bees do-as individuals and as a colony. 

Topic 3 The behaviour of bees



Honeybees have extraordinary and effective communication system.

They communicate between them to find found, share information, protect the hive, 

and complete daily tasks.

The interesting part is that they communicate in ‘total darkness’ when in the nest, 

meaning they do not use their vision to talk to teach other or to get around. 

Their means of communication are:

• touch

• smell

• taste

• vibrations from dancing

Topic 3 The behaviour of bees

Communication



As mentioned one of the functionalities of bee 

dancing is informing other bees of where to find 

food sources, a drinking hole, or even a new home. 

The bee flies to the hive and dances. They use the 

angle of their bee dance relative to the hive ceiling 

to explain the direction and the distance of the 

desired location. That’s called waggle dance.

Topic 3 The behaviour of bees

Waggle Dance



Waggle dance is a form of communication between bees that is used 

by foragers to show a good food or water source over 100m away or by 

scouts to explain the location of

potential nest site it is highly symbolic, The dance for food and water 

happens on a special dance floor, near the entrance.

When a bees comes back to the have with good news, she immediately 

starts dancing and the bees waiting for the news gather around her.

The bee dances in a figure-eight pattern, with a straight "walk" in 

between the loops and a sporadic fluttering of her wing. 

The hive is dark, so the bees can’t see the dance. The hear the sounds 

produced by the wing vibrations!

Topic 3 The behaviour of bees

Waggle Dance



used by:

❖ foragers to show good forage site over 100m away

❖ scouts to indicate position of potential nest site

Topic 3 The behaviour of bees

Waggle Dance
Direction of 

food source

Waggling 

at13hz



Direction is indicated by the angle of the waggle run relative to 

(the sun) which is always UP when the bee dances in the nest 

Distance is indicated by the duration of the straight waggle run, 

e.g. 1 second of the waggle equates to 1,000 metres

Topic 3 The behaviour of bees

Waggle Dance



Quality of the forage, e.g. sugar content of nectar, is indicated by the number of 

dance circuits performed by the dancing bee

The dancing bee gives out free samples of nectar to the dance followers

There is No evidence that the vigour of dancing indicates quality (Professor T.D. 

Seeley)

Topic 3 The behaviour of bees

Waggle Dance



Another type of honey bee dance is the round dance. 

The round dance is the second recruitment dance and is 

used by:

❖ foragers to show good forage site within15m of the nest.

❖ Gives information on the direction and distance of the 

food source.

❖ The dancing bee gives out free samples of nectar to 

followers.

Topic 3 The behaviour of bees

Round Dance



The ways the bees find their way around:

❖ Bees navigate relative to the sun. They have the ability to see ultra violet light 

which means that they can locate the sun even on cloudy days but even in very 

dense cloud cover, providing that some blue sky is visible, bees make use of 

polarised light to navigate.

❖ Bees possess a finely tuned internal clock that adjusts for the movement of the 

sun and is conveyed in dance language . The clock is accurate enough for the 

bees to constantly estimate the new position of the sun as it travels across the sky 

and convey this changing information in a dance to communicate direction..

Topic 3 The behaviour of bees

Navigation



All bees in the hive aren’t doing the same job. The distribution of the tasks is based 

on the age of the bee, the needs of the colony, the season, and the glandular 

development. 

When younger the bees work in the hive. They clean the cells and the hive, feed the 

larvae, take care of the queen, receive, pack, and ripen the nectar, and build comb.

When they are between 18-21 the bees are guarding the hive. 

When older (21 days) they flight outside of the hive to collect the nectar.

Topic 3 The behaviour of bees

Work distribution



When they are 9-18 days old the 4 pairs of wax 

glands are active and the bees build comb. They 

consume honey and festoon at 33-36C

The wax-made comb is a double-sided hexagonal 

structure comprising of cells that will contain the 

larvae. Bees will also store there honey and pollen.  

In building comb, bees use their antennas to make 

sure the cells are uniform. Also, worker bees can 

detect gravity which helps them make the comb 

parallel. 

Topic 3 The behaviour of bees

Wax Making and Building comb



When their stinger is developed, from day 18, 

worker bees take on the task of guarding the hive. 

They patrol a specific area to detect intruders by 

smell. When waiting at the entrance they take a 

‘threat posture’ with their front legs elevated, their 

antennas forward, and their wings open. 

In case of an intrusion, worker bees grasp the 

intruder by a leg or a wing and sting them. Bees 

can sting mammals only once and they then die, 

but they can sting multiple times other insects.

Topic 3 The behaviour of bees

Guarding



Topic 3 The behaviour of bees

Summary

• Bees communicated through a variety of ways.

• One of the ways bees communicate is dancing.

• All bees in the hive are not doing the same job.

• The work distribution depends widely on their age.



Topic 3 The behaviour of bees
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1. Video about the Waggle dance: https://www.youtube.com/watch?v=bFDGPgXtK-U

Topic 3 The behaviour of bees

Extra Resources
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You have completed Module 2
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