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INTRODUCTION

"Apiculture is the scientific method of
rearing honeybees. “ The word 'apiculture'
comes from the Latin word 'apis' meaning
bee. So, apiculture or beekeeping is the care
and management of honey bees for the
production of honey and wax.

Apiculture is the commercial production of
Honey. Honey is mentioned in ancient
books like Vedas, purana and epics like
Mahabharata and Ramayana. It has been an
important element in the sweet diet of man.
Before knowing the manufacture of sugar,
man depended largely on honey as
sweetener. Honey is produced by honey
bees.

Honey bees have been very closely
associated with humans since ancient times
and have reached the highest degree of
domestication. The first evidence of this
association between man and bees came to
light from the rock paintings made by
primitive humans. Thousands of years ago,
Egyptians were well acquainted with
beekeeping before the Christian era.
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Apiculture is breeding honey bees for the
production of honey and beeswax using

modern scientific and commercial methods.

The name apiculture is due to the scientific
(generic) name of the honeybees which is
‘Apis’. Bee culture or apiculture is practiced
throughout the world. In India it is
practiced in South as well as North India as
cottage industry providing employment to
lakhs of people. Two institutes namely,
Khadi and Village Industries Commission
and Indian Council of Agriculture research
are making an effort to raise the industrial
status of apiculture in India.
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History
Honey-producing beekeeping dates
back 10,000 years. Georgia is
“Beekeeping’s Cradle” Georgia has the
oldest honey. The 5,500-year-old
treasure was discovered in 2003 near
Borjomi, Georgia. Ceramic jars held
linden and floral honey. Egyptian art
from 4,500 years ago depicts bee
domestication. Ancient China, Greece,
d Maya had beekeeping .

Some of the earliest evidence of
gathering honey from wild colonies is
from rock paintings, dating to around
13,000 BC from different countries.
Since early days honeybees are not

cultured for honey, instead honey is
collected from wild natural hives.
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It is recorded that in 1882, artificial
culture of honeybees were introduced in
undivided Bengal following European
methodologies. In 1883-84 the process
was initiated in Punjab. In 1894, India
Government first circulated details of
information regarding the bee culture
as a promotional measure. Bee-keepers
Association was established in 1907 in
Punjab with its Head Office at Simla.
In 1939, All India Bee-keeping
Association was established and very
soon it spread its branches to most of
the states and districts of India. Now it
merges with ICAR (Indian Council of
Agricultural Research) and has
expanded its activities. In 1945, the
Central Bee-keeping Research Station
was established. It expands its research
centers to Coimbatore (Tamil Nadu),
Ruptela (Andhra Pradesh), Sundar
Nagar (Himachal Pradesh), etc.
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In 1953 Khadi and Village Industries
Commission and in 1956 Bee-keeping
Directorate were established by the
Central Government. In 1962 Central
Bee Research Training Institute was
developed. After that its branches were
established in Kodaikanal,
Mahabaleshwar, Kangra, Kashmir and
other places.

In the Indian subcontinent, bees and
honey are common from the prehistoric
ages. In our country, Veda, Ramayana,
Quran has mentioned different uses of
honey. Former Kings and Sultans used
the symbol of bee as a mark of glory.
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Organisms used for culture

Honey bees in the genus Apis are the
most commonly kept species but other
honey producing bees such as
Melipona stingless bees are also kept.
Beekeepers (or apiarists) keep bees to
collect honey and other products of the
hive: beeswax, propolis, bee pollen, and
royal jelly. Pollination of crops, raising
queens, and production of package
bees for sale are other sources of
beekeeping income. Bee hives are kept
in an apiary or "bee yard".
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The keeping of bees by humans,
primarily for honey production, began
around 10,000 years ago.[citation
needed] Georgia is known as the
"cradle of beekeeping" and the oldest
honey ever found comes from that
country. The 5,500-year-old honey was
unearthed from the grave of a
noblewoman during archaeological
excavations in 2003 near the town
Borjomi. Ceramic jars found in the
grave contained several types of honey,
including linden and flower honey.
Domestication of bees can be seen in

Egyptian art from around 4,500 years
ago; there is also evidence of
beekeeping in ancient China, Greece,

and Maya
» P
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In the modern era, beekeeping is often
used for crop pollination and the
production of other products, such as
wax and propolis. The largest
beekeeping operations are agricultural
businesses but many small beekeeping
operations are run as a hobby. As
beekeeping technology has advanced,
beekeeping has become more
accessible, and urban beekeeping was
described as a growing trend as of
2010. Some studies have found
city-kept bees are healthier than those
in rural settings because there are
fewer pesticides and greater
biodiversity in cities.
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THE BEE COLONY AND ITS MEMBERS

The bees are divided into queen, drone
and worker. The queen bee lays
thousands of eggs, the worker bee
collects nectar and the drone bee
fertilizes the eggs laid by the queen
bee.

Worser: e

The Queen bee

The following are the qualities of the
Queen bee :

e |tis adiploid, fertile female.

e The presence of queen is a
must in a colony

e The size of the body of queen is
much larger than other castes of
bees of the colony

e Herlegs are strong as she
always has to walk about on the
comb
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The queen has a sting, curved
like a sword at the tip of the
abdomen, which is a
modification of the egg-laying
organ known as ovipositor. The
sting serves as an organ of
defense. She never uses it
against anybody except her own
caste

The queen is responsible for
laying eggs for a colony. She
lays about 1000 to 1500 eggs
every day and lives for about
two to three years. She lays
both fertilized eggs (from which
females develop) and
unfertilized eggs (from which
males develop).

10
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The Worker bee

The following are the qualities of the
worker bee

It is a diploid, sterile female.
The size of a worker is the
smallest among all the other
castes but they constitute the
majority population of the bees
in a colony.

The functions of worker bees are as

follows,

Collection of honey,

Producing royal jelly for feeding
the community.

Raising larvae and young ones,
Cleaning the comb,

Making wax,

Constructing the beehive,
Defending and protecting the
hive,

Clearing the debris and dead
bees,

Maintaining the temperature of
the hive

Worker bees are again of different types
depending on the type of work they do,

11
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Laying worker:
These worker bees lay unfertilized eggs
in the absence of the queen bee.

Nurse workers:

They serve the queen with royal jelly,
larvae and drones with honey and
beebread.

House workers:

They perform house cleaning, comb
building, accepting nectar and pollen for
foragers and finally guard the hive.

Field workers:

They travel to distant places to collect
the nectar, pollen grains and resin from
the flowers.

The Drone bee

The following are the qualities of the
drone bee,
e Itis a haploid, fertile male.
e The drones are born out of
unfertilized eggs in the brood
chamber.

12
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The males are larger than
workers and are quite noisy.
They have large wings, robust
bodies and reduced mouthparts.
They are unable to gather food,
but they voraciously eat the food
fed to them by the worker bees.
They are stingless and their sole
function is to fertilize the queen
during the nuptial flight after
which they are starved to death.
The number of drones in a
colony varies from 200-300.

The drone develops
parthenogenetically from
unfertilized eggs.

Drones live only for a short
period of time.

13
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THE BEE DANCE

Just like any other animal, bees locate
their food through sensory input and an
understanding of the features of their
environment. They can find their food
both by scent and sight. According to
Prof. Karl Ernst Von Frisch, an
Australian scientist, the foraging bees
return to the hive and indicate there
inmates about the sources of nectar
and pollen by performing certain
rhythmic body movements called as the
bee dance or bee dance language. This
bee dance is readily understood by
other bees of the colony.

The life of a solitary bee depends on
her ability to find food, gather it and
return it to the nest. On the other hand
the life of a social bee depends on the
same things, along with her ability to tell
her hive mates about the location of
food. Honeybees communicate and
teach each other how to find food,
water, resin and new nest sites by
dancing. When a honeybee finds food,
it uses two known tools to understand
the location.

14
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Solar Compass: This tool helps her
remember location of the food or hive in
relation to the sun The bee's ability to
see polarized light lets her determine
where the sun is even though when sun
Is covered by clouds.

Internal Bio-clock: This tool helps her
keep track of how far she has flown and
how much the sun moved during her
journey. In other words, when she
returns to the hive, she can tell her
sisters exactly where the food is in
relation to the current position of the
sun. As a bee matures, she also learns
about the sun's path across the sky
during different seasons of the year and
at different latitudes if her hive is
moved.

Round dance Waggle dance

15
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VARIETIES OF HONEY BEES
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The beekeepers rear only the following
varieties of bees because only they can

produce honey:

Apis florea
Apis indica
Apis dorsata
Apis mellifera

16
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(1)Apis dorsata: It is also referred to as
the rock bee. It is a giant bee and
produces about 38 to 40 kg of honey
per colony.

(2)Apis indica: It is also referred to as
the Indian bee. It can be easily
domesticated and is most commonly
used for honey production. The annual
yield of honey is 2 to 5 kg per colony

17
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(3)Apis florea: It is also referred to as
the little bee. It rarely stings and thus
honey extraction from its hive is easy. It
produces about 1 kg of honey per

(4)Apis mellifera: It is also referred to as
the Italian bee. This species has a very
typical dance routine to indicate food
availability, and like the little bee, stings
less. As the common name suggests,
this species is not local. However,
because of the high amount of honey
produced, it is often reared by
beekeepers.

18
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Life cycle

Life Cycle of Honeybee

The life cycle of honey bees is divided
into four stages: the egg, the larval, the
pupal and the adult stage.

Life Cycle of a Honeybee
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Stage 1 — The Egg Stage:

Queen bee is the only bee in the colony
who is capable of laying about 2,000 to
3,000 eggs in one day. The egg is
positioned upright and falls on the side
by the third day. The queen bee lays
both fertilized egg and unfertilized egg.
The fertilized egg develops into female
bees or queen bees. The unfertilized
egg hatches and male bees are born;
also known as drone bees.
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Stage 2 — The Larval Stage:

The difference between a worker and
the queen bee is made three days after
the egg transforms into larvae and six
days after the egg is laid in the beehive.
The “royal jelly” is fed to all the larvae,
l.e., the female bees, the workers and
the drone bees during their initial three
days as larvae. The larva sheds skin
multiple times throughout this stage.
Later, the royal jelly is fed only to the
female larvae, which eventually
becomes a queen bee. Finally, the
worker bees cover the top of the cell
with beeswax to protect and facilitate
the transformation of the larvae into a

pupa.

e

<

21

(¥ Scanned with Oken Scanner



Stage 3 — The Pupal Stage:

Here the bee has developed parts like
wings, eyes, legs and small body hair
that physically appears close to an adult
bee.

Stage 4 — The Adult Stage:
Once the pupa is matured, the new
adult bee chews its way out of the
closed-cell. The queen bee takes 16
days from the egg stage to form into an
adult. The worker bee takes 18 to 22
days for complete development, and
drone bees take 24 days to develop into
an adult bee.

22

(¥ Scanned with Oken Scanner



Indoor beekeeping

Modern beekeepers have experimented
with raising bees indoors in a controlled
environment or in indoor observation
hives. This may be done for reasons of
space and monitoring, or in the cooler
months, when large commercial
beekeepers may move colonies to
"wintering" warehouses with fixed
temperature, light, and humidity. This
helps bees remain healthy but relatively
dormant. These relatively dormant
"wintered" bees survive on stored
honey, and new bees are not born.

Experiments in raising bees indoors for
longer durations have looked into more
precise and varying environment
controls. In 2015, MIT's "Synthetic
Apiary" project simulated springtime
inside a closed environment for several
hives throughout the winter. They
provided food sources and simulated
long days, and saw activity and
reproduction levels comparable to the
levels seen outdoors in warm weather.
They concluded such an indoor apiary
could be sustained year-round if
needed.

23
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A vertical top-bar hive is the Warré hive,

based on a design by the French priest
Abbé Emile Warré (1867-1951) and
popularized by David Heaf in his
English translation of Warré's book
L'Apiculture pour Tous as Beekeeping
For All.

Urban and backyard beekeeping

Honey bee in Toronto

Related to natural beekeeping, urban
beekeeping is an attempt to revert to a
less-industrialized way of obtaining
honey by using small-scale colonies
that pollinate urban gardens. Some
have found city bees are healthier than
rural bees because there are fewer
pesticides and greater biodiversity in
urban gardens.[76] Urban bees may fail
to find forage, however, and
homeowners can use their land to help
feed local bee populations by planting
flowers that provide nectar and pollen.
An environment of year-round,
uninterrupted bloom creates an ideal
environment for colony reproduction.
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