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Honey bee castes
� Honey bees are social insects and live in colonies.

� A normal colony, during active season is composed
of 3 kinds of individuals: one queen, thousands of
workers (10000 to 30000 or even more) and few
hundredsof drones,whichvary in size.hundredsof drones,whichvary in size.

� In addition, each colony has different developmental
stages viz eggs, larvae and pupae which are
collectively known as brood.





Queen
• Only one queen is found in a colony except under supersedure or

swarming instinct.
• She is the mother of the whole colony producing workers and

drones and is the only perfectly developed female member of the
colony.

• Her function is to lay eggs. She does not have motherly instinct or
ability to feed the brood. She is fed lavishly by a large number of
nursebeeswith highly nutritiousfoodknownasroyal jelly.nursebeeswith highly nutritiousfoodknownasroyal jelly.

• A good queen can lay 1500-2000 eggs per day. A healthyApis
ceranaqueen can lay around 800 eggs per day; anApis mellifera
queen can lay up to 2000 eggs per day.

• A laying queen is the longest bee in the colony. It has larger thorax
than worker and her abdomen gets greatly distended during egg
laying.

• The queen lays both fertilized and unfertilized eggs. Fertilized eggs
produce workers (also queens) and unfertilized eggs produce drones.



• A good mated queen may work satisfactorily for 2 or more years,
although queens can live eight years or longer. However, in
commercial beekeeping, queen is replaced every year to keep high
brood rearing in a colony.

• Queen releases queen substance (pheromone) which helps in the
colony organization.

• It acts as worker attractant and inhibits ovary development in worker
bees as well as raising new queen.

• Absenceof queenpheromoneis detectedafter about30 minutesof• Absenceof queenpheromoneis detectedafter about30 minutesof
queen loss and colony may start raising new queen.

• The pheromones in queen substance stimulate brood rearing, comb
building, hoarding and foraging in a colony and thus play important
role in normal working of a colony.

• The virgin queen mates with a number of drones (5-7) within 5-10
days of emergence in the air (not inside the hive) and spermatozoa
are stored in spermatheca. Stored sperms are utilized to fertilize
eggs throughout her life till exhausted.



Worker
• Workers are imperfect females. They are unable to mate though may start

egg laying if a colony remains queen less for long period.
• Workers are smaller than the drones and have yellowish-and dark brown

abdominal stripes
• Normally workers do not lay eggs. However, in the absence of aqueen,

queen cells, or eggs for 2 weeks (Apis cerana) or 3 weeks (Apis mellifera),
they start laying eggs. These workers are called laying workers. They lay
unfertilized eggs which develop into drones, and the colonymay slowly
collapse.collapse.

• The workers perform all the useful work in the colony
• Duties of workers include: Cleaning of the hive, feeding of larvae,

raising queencells when required, ventilate hive, guard the hive entrances,
secrete bees wax, construct the combs, collect the nectar and convert it into
honey, collection of pollen, water and propolis, produce a predigested food
of royal jelly for feeding queens and young larvae and scouting for a new
nest site during swarming.

• The workers also feed the drones but when not needed, they arethrown out
of hive.



The duties are related to the age of the worker
Age of Worker Bee Duties performed

1) Till 3rd day of
emergence

Maintain wax cells in sanitary state, cleaning their walls and 
floors after the emergence of young bees.

2) From 4th-6th day of
emergence

Feed older larvae with mixture of honey and pollen and 
making flights around the hive for getting layout of the hive, 
(play flights or orientation flights)?

3) From 7th-11th day of
emergence

Hypopharyngeal glands (food glands) get developed and 
startemergence start
secreting royal jelly and feed younger larvae.

4) From 12th to 18th day The bees develop wax glands and work on building of comb,
construction of cells etc., Receive the nectar, pollen, water, 
propolis etc., from field gatherers and deposit in the comb 
cells and help in keeping the brood warm.

5) From 18th to 20thday Perform guard duty

6) From 20th day 
onwards

The worker bees take the duty of field i.e. exploring or 
foraging for nectar and pollen; collecting water and propolis.



• Worker bees release alarm pheromone on stinging from lining of sting
chamber and it assists in defense of the colony by alerting other
colony members of the threat.

• A worker has an average life of only 40-50 days during honey flow
season (active period) and her life may extend up to 6 months during
off season

• Laying workers: Under queenlessconditions for a long duration,• Laying workers: Under queenlessconditions for a long duration,
ovaries of some of the workers start developing and they can lay even
eggs but since these are unfertilized, give rise to only drones.

• The eggs laid by the laying workers have haphazard pattern and many
eggs are laid in each cell of the comb. The colonies with laying
workers ultimately perish.A. mellifera capensisis the exception
where even from the eggs of laying workers queen and workers are
raised by the bees.



Visit the life of the Worker Bee

�Day 1-2)
• Cell cleaning- Brood cells must be cleaned before the next use - cells will be

inspected by the queen and if unsatisfactory will not be used. Worker bees in
the cleaning phase will perform this cleaning, if not clean worker bee must do
it again.

(Day 3-11)
• Nurse bee -Feed the worker larvae, worker jelly, secreted from the same

glands that produce royal jelly.
(Day 6-11)
• Advanced Nurse - BeesFeedroyal jelly to the queenlarva. Dronesreceive• Advanced Nurse - BeesFeedroyal jelly to the queenlarva. Dronesreceive

worker jelly for 1 to 3 days at which time they are moved to honey and pollen.
(Day 12-17)
• Wax production - Build cells from wax, repair old cells, and store nectar and

pollen brought in by other workers. Early in the worker's career she will exude
wax from the space between several of her abdominal segments. Four sets of
wax glands, situated inside the last four ventral segments of the abdomen,
produce wax for comb construction.

• Honey sealing -Mature honey, sufficiently dried, is sealed tightly with wax to
prevent absorption of moisture from the air by workers deputized to do same.

• Drone feeding -Drones do not feed themselves; they are fed by workers.



Visit the life of the Worker Bee
(Day 12-17) Continued
• Queen attendants- Groom and feed the queen. They also collect QMP (Queen

Mandibular Pheromone) from the queen and share it with the bees around them
who also share it spreading its effects through the hive.

• Honeycomb building - Workers will take wax from wax producing workers and
build the comb with it.

• Pollen packing- Pollen brought into the hive for feeding the brood is also stored.
It must be packed firmly into comb cells and mixed with a smallamount of honey
so that it will not spoil. Unlike honey, which does not support bacterial life, stored
pollenwill becomerancidwithoutpropercareandhasto bekeptin honeycells.pollenwill becomerancidwithoutpropercareandhasto bekeptin honeycells.

• Propolizing - The walls of the hive will be covered with a thin coating of
propolis, a resinous substance obtained from plants. In combination with enzymes
added by the worker this will have antibacterial and antifungal properties.
Propolis is also used to close off excessive ventilation andentrances.

• Mortuary bees - Dead bees and failed larvae must be removed from the hive to
prevent disease and allow cells to be reused. They will be carried some distance
from the hive by mortuary bees.

• Fanning bees- Worker bees fan the hive, cooling it with evaporated water
brought by water carriers. They direct airflow into the hiveor out of the hive
depending on need.
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�Days 18 - 21)
• Guard Bees- protect the entrance of the hive from enemies.
• Soldier bees- Soldiers hang around near the entrance and attack

invaders. They work in concert with entrance guards.
• Entrance guard bees- These inspect incoming bees to ensure that

they are bringing in food and have the correct hive odor. Other bees
will be rejected or attacked with soldier bees.

• Outside guard bees- Outer guards may take short flights around
the outside of the hive in response to disturbances.

• Water carriers - When the hive is in danger of overheating, these
bees will obtain water, usually from within a short distance from the
hive and bring it back to spread on the backs of fanning bees.

(Days 22 - 35)
• Foraging bees- The forager and scout bees travel (2 to 5 miles) to a

nectar source, pollen source or to collect propolis.
• Die in field - The life span of worker bees depend on the time of

year. Most worker bees live about 28 to 35 days. However, workers
that are reared in September and October can live through the
winter.



Drone
• Drones are males produced from unfertilized eggs.
• Drones neither perform any duty inside the hive nor do they collect

food from flowers.
• �.A drone bee is larger than the worker bee, blackish and hairy.
• �The drone population in a colony increases at the time of swarming

and during the honey flow period; during spring and autumn in the
plains and mid hill areas,and during summerin the high hills andplains and mid hill areas,and during summerin the high hills and
mountains.

• Each drone is fed by 3 to 4 worker bees.
• A colony rears and tolerates the drones only during breeding season

when new queens are being produced and are later driven out of the
colony to die of starvation.

• The sole function of a drone is to mate once which costs him his life.
• Maximum life of drone honey bee in summer is 59 days
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• Queen deposits egg at the base of cell and fastens with

mucilaginous secretion.

• After 3 days egg hatches and workers provide pearly white food
in which “C” shaped larva floats.

• Cell is sealed when larva is fully grown. In the sealed cell it
turnsinto pupafrom whichadultemerges.turnsinto pupafrom whichadultemerges.

• Larva sheds skin five times during development.

• The sealed cells containing worker and drone brood and honey
can be differentiated on the basis of appearance.

• Duration of life stages of different castes of honey bee varies
which is given in the table and presented through Fig below



Durationof life stagesof different castesof honeybeevaries
which is given in the table and
presented through below

Caste Egg period (days) Larval 
Stage(days) 

Pupal Stage 
(days) 

Total (days)

A. cerana A.mellifer
a

A. cerana A.mellifer
a

A. cerana A.mellifer
a

A. cerana A.mellifer
a

Queen 3 3 5 5 7-8 8 15-16 16Queen 3 3 5 5 7-8 8 15-16 16

Worker 3 3 4-5 5 11-12 12-13 18-20 21

Dron e 3 3 7 7 14 14 24 25

Life span 
Queen: 2–5 years
Worker: weeks to 6 months*
Drone: about 2 months



Life cycle of different types of adult honeybee

Castes Egg stage Larval 
stage

Pupal stageTotal time to 
adult 
emergence

Lifespan

Queen 3 days 5 days 7–8 days 15–16 days 2–5 years

Worker* 3 days 6 days 11–12 days 20–21 days 6 weeks to 6 Worker* 3 days 6 days 11–12 days 20–21 days 6 weeks to 6 
months*

Drone 3 days 7 days 14 days 24 days about 2 months
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The honeybee life cycle – egg to adult (‘instar’ refers to the stage between each moult)
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Egg
• �The queen inserts her head into a cell to

see if it is clean and then lays a single
egg. The eggs look like small white
cylinders.

• �The queen lays eggs for workers, drones,
and queen production in specific worker,
drone, and queen cells in a brood comb.
The beesmakethe cells a different sizeThe beesmakethe cells a different size
for each type of adult.

• �Queen eggs and worker eggs are
fertilized, drone

• eggs are unfertilized.

• �The egg stage lasts 3 days. At the start,
the egg stands vertically on the base of
the cell, then slants, and finally lies flat
on the base before hatching.



Larvae 
• Small larvae hatch from the egg after 3

days. They are shiny white and curved,
with no eyes.

• �Queen and drone larvae grow to be larger
than worker larvae.

• �The larval period is 5 days for a queen, 6
for a worker, and 7 for a drone.

• �The food given to the larvae differs.
Queen larvae are fed royal jelly
throughout the larval period; drone and
worker larvae are fed royal jelly for 3worker larvae are fed royal jelly for 3
days and bee bread (a mixture of honey
and pollen) for the remaining 3 or 4 days.

• �The internal organs start to develop as
the larvae grow. They moult several
times and after the last moult they enter
the pupal stage. The larval stage last 5 to
7 days depending upon the kind of adult
they will become.



Pupa
• �The pupal stage is also called the

dormant stage.
• �Worker bees seal the cells with a

porous beeswax cap and the larva
spins a cocoon around itself. The
developing bee remains inside the
cocoon without eating or moving.

• The pupal stagelasts for 7–8 days• The pupal stagelasts for 7–8 days
for a queen, 11–12 days for a
worker, and 14 days for a drone

• �During this stage, the internal organs
and body appendages develop.

• Finally the adult bees emerge.



Adult
• �The adults emerge from the cocoon

and bite a hole in the top of the
sealed cell to come out.

• �Immediately after emergence, the
adult workers are a light colour, and
then become darker.

• �Thetotal time takento developfrom• �Thetotal time takento developfrom
egg to adult is 15–16 days for a
queen, 20–21 days for a worker, and
24 days for a drone.

• The life span of the different types
of adult bee is different. A queen
lives for 2–5 years, a worker for 6
weeks to 6 months, and a drone for
an average of 2 months.





DANCES OF HONEY BEES

• It was Father Spitzner in 1788 who for the first time described bee
dances as method of communication among inmates of the hive about
volume of honey flow and place of source of nectar.

• Karl von Frisch got noble prize in 1973 (under physiology &
medicine, who shared it with two other animal behaviourists) on the
basis of his work published in 1946.

• Typesof dances: In honeybeesthereis a well developedrecruitment• Typesof dances: In honeybeesthereis a well developedrecruitment
system to increase foraging efficiency. Some of the foraging force (5-
35%) acts as scout bees/searcher bees.

• These bees may travel many kilometers. Average foraging radius of a
colony is only few hundred metres in agricultural areas and about 2km
in forested areas.

• Scouts communicate distance, direction and quality of flowers through
different types of dances which in turn results in recruitment of other
workers to forage on the best available sources.



The scout bees perform two types of dances
i) Round dance
ii) Wag-tail dance

ROUND DANCE
This type of dance is performed if food source is nearby (within100
metres in case ofA. mellifera and 10 metres in A. cerana).The
performing bee takes quick short steps and runs around in narrow circles
on the comb; onceto right and then left and then repeatingfor severalon the comb; onceto right and then left and then repeatingfor several
seconds.

WAG-TAIL DANCE
This dance is performed when the distance of food source is more than
100 metres from the hive. In this dance the bee starts dancing on the
comb making a half circle to one side and then takes a sharp turn and
runs in a straight line to starting point. Thereafter takes another half
circle on the opposite direction to complete one full circle.





Wag-tail dance in relation to direction of sun

The distance is indicated by the number of straight runs per 15 seconds 
as given below:

Distance of food from hive 
(meters)

Number of straight runs / 15 sec.

100 9-10

600 7

1000 4

6000 2



Swarming and AbscondingSwarming and Absconding



Swarming
• Swarming is the natural process

used for colony reproduction.
• In swarming, the old queen flies

away from the hive with
thousands of worker bees to
form a new colony.

• In the first swarming, the mother
queen leaves with 50–70% of
theworkers.theworkers.

• There may be further swarming
with a virgin queen.

• Repeated swarming reduces the
number of workers each time,
which may leave the colony and
late swarms too weak to survive.
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Symptoms of Swarming
• The number of drone cells and drones in the colony increases
• Queen cells are seen at the edges of combs
• Bees cluster at the hive entrance
• Bees hover around the hive making a piping sound
• There are many bees flying a short distance from the existing hive

and clustering on a nearby tree branch or similar place.

Causes
• Genetic trait
• Congestion in the colony
• Lack of space for egg laying
• Lack of space for hive food storage
• Increase in temperature
• Delay in requeening
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Prevention
• Inspect the colony at regular intervals.
• Allow sufficient space in the brood and super for brood rearing and

honey storage.
• Add new comb foundation so that the bees can make more comb cells

for eggs and collection of nectar and pollen.
• Destroyunnecessaryqueencells.• Destroyunnecessaryqueencells.
• Remove any combs with unnecessary drone cells.
• Enable good ventilation with full air circulation in the hive.
• Requeen the colony with a quality queen each year.
• Place a queen gate at the hive entrance if there are signals indicating

the start of swarming.
• Divide the colony.
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Season and Time
• Swarming takes place when there is a sufficient flow of pollen and

nectar. The most favourable time is spring and autumn at lower
altitudes, and, May, June, and July in the high hills.

• Swarming usually takes place on a sunny day from around 9 to 10
in the morning to 3 in the afternoon. In hot areas swarming may
start earlier at aroundfrom 7 or 8 am. Swarmingdoesnot occurstart earlier at aroundfrom 7 or 8 am. Swarmingdoesnot occur
when it is rainy or stormy.

Control and Management
• A strong colony can be weakened by swarming, which reduces

honey yield. Management practices should aim to control swarming
using the following approaches.

•
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Swarm capture
• If a colony does swarm, it should be captured and rehoused as

follows.
• Try to settle the flying bees by spraying dust and water.
• Allow the bees to cluster for a while at one place.
• Capture the swarm with the help of a swarm bag or basket.
• Hangthebagwith theswarmnearthedesiredareafor thenewhive.• Hangthebagwith theswarmnearthedesiredareafor thenewhive.
• Put the swarm in a new beehive.
• Transfer combs with nectar, pollen, and brood from the existing hive

to the new hive.
• Provide supplementary feeding if there is a food deficit.
• Use a queen gate for 3 days to keep the queen in the new hive.
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Fig: capturing a swarm with a basket
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Absconding
Introduction
• Absconding is the process in which a honeybee colony completely abandons

a hive as a result of problems. Absconding can result from unfavourable
conditions, especially during the dry season or dearth period and in hot and
rainy weather. Absconding usually takes place during the day between 10 am
and 3 pm. Two types of absconding can occur: planned and emergency.

Symptoms of Absconding
• Workers create a non-laying environment for the queen 15 days before

absconding.
• The number of eggs, larvae, and pupae in the colony is reduced.
• Stores of nectar and pollen are depleted.
• Fewer bee flights (incoming and outgoing) are seen at the entrance.
• Many workers fly around the hive making piping sounds. Bees take off fast

and fly higher.
• After planned absconding, combs are left empty. Some brood and honey

may be left after emergency absconding.



An empty hive with no brood, bees, or food – the bees have 
absconded

everything empty! everything empty! 
The bees must have

absconded
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– Lack of food during the dearth period due to harvesting all the honey at

the end of the honey flow season
– Endemic disease and attack by pests
– Too high a dose of medicine given to a diseased colony
– Inadequate and inappropriate seasonal management of the colony
– Transfer of a colony from a traditional to an improved hive atan

unfavourable time of year
– Poor transferof a colony from a traditional to an improved hive as a– Poor transferof a colony from a traditional to an improved hive as a

result of having inadequate technical skills
– Use of a sub-standard improved hive and technology
– Disturbance to bees as a result of poor methods of colony inspection
– In the case ofApis cerana, robbing as a result of insufficient space

between hives
– Lack of an appropriate and safe site and obstacles in the pathof bees

flying to and from the entrance
– Genetic trait



Swarming Absconding

Swarming occurs during the honey and pollen flow 
season because of population growth and lack of 
space (congestion) in the hive.

Absconding occurs during the dearth period and/ or 
because of adverse conditions resulting in 
weakening of the colony, including climate, lack of 
food, and occurrence of pests and disease.

Bees continue foraging. Bees stop foraging.

Only a portion of the colony leaves the hive. All bees abscond.

Brood, pollen, and honey stores remain in the comb 
after swarming.

Combs are generally empty after absconding, 
although some workers, brood and honey may be 
left.

Differences between swarming and absconding

after swarming. left.

The swarmed bees settle temporarily nearby at a 
lower height while deciding on their destination.

The destination has been decided, so absconded 
bees fly at greater height and settle permanently 
away from the apiary.

Bees fly at a lower height. The bees fly higher and fast.

The swarm settles easily into a new hive and starts 
foraging immediately after hiving.

An absconded colony that is captured and placed in 
a hive does not settle easily and tries to abscond 
again.

A new colony develops after swarming. This is a 
colony multiplication procedure and can be 
beneficial for a beekeeper

Absconding is migration and no new colony 
develops. It is harmful for beekeepers.



Control and Management of Absconding
• Leave some honey when harvesting at the end of the honey flow 

period.
• Feed with sugar syrup continuously for 3 days if the brood combs 

don’t have any food stores.
• Ensure timely investigation and treatment of diseases.
• Protect colonies from pests.
• Do not disturb the colonies with over frequent colony inspection.• Do not disturb the colonies with over frequent colony inspection.
• Undertake seasonal management practices to protect bee colonies 

from cold, hot, and moist conditions.
• Place additional brood combs from a strong colony into a weak colony 

and protect the colony against robbing.
• Place beehives at an appropriate site that protects them from heat, 

cold, and other disturbances such as smoke, vehicle noise, and animal 
transit.



• Requeen the colony every year.
• Provide additional brood combs from a strong colony to a colony

suspected of planning to abscond during hive inspection.
• Make the bee entrance small using a queen gate.
• Try to settle the colony nearby through dusting or sprinkling water.
• Hive an abscondedcolony into a new hive after captureandplacing

Contd….

• Hive an abscondedcolony into a new hive after captureandplacing
the hive in a separate place to try and prevent further absconding.

• Have a skilled technician transfer a colony from a traditional to an
improved hive during a favourable season and using appropriate
technology.

• A colony in an apiary showing signs of absconding should be
transferred to another hive and placed separately in a different place,
otherwise other colonies may also develop an absconding impulse.



Assignment

• Section A: Role of insect pollinators in crop
production

• Section B: Beekeeping: present status and future
opportunityin Nepalopportunityin Nepal

• Section C:Importance of Bee flora found in Nepal



Thank you 
for your attentionfor your attention


