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" also emits a complex series of chemical secre-tions,

Structural Organization of Beehive

Avisake Chakraborty, Assistant Professor, Mohanpur Government of College -
Department of Bio-Sciences

Honeybees have developed one of most highly organised societies. They lived in
colonies. The colonies of the honey bees are perennial and a good colony of honey bee may
consist of 50,000 to 80,000 individuals. It comprises of one female or the queen, a few
hundreds of male bees or drones and the rest are sterile females or workers.

The queen lays the eggs which develops into new workers, drones and queens. She
the pheromones that regulate much of
the behavious of the workers. Both wueen and worker are genetically diploid. Queens, how-
ever, are fed a special rich larval food; a white, foamy, yogurt-like royal jelly.

It is necessary for normal queen size and sexual develop-ment. Workers too, can
develop into sexually reproducing females, but their reproductive organs are kept
undeveloped through the effect of the queen's pheromones. Drones are genetically haploid
and are produced by the laying of unfertilized eggs by parthenogene-sis. Drones are
generally produced at the same time as the new queen.

A. Worke : The worker honeybee is the smallest mother of the colony. It is black or

brown in colour and its month parts are of the rasping and lapping type, to facilitate the

collection of nectar and pollen. The legs are covered with hair and are adapted for gathering

pollen.
The metathoracic legs bear a pollen brush and a spine-like pollen spur to remove
pollen from pollen baskets. The metathoracic legs has a depression called the pollen basket.
The last four visible is essential of the abdomen have modified cells on the ventral surface
that secretes wax, which is essential for making the hive.

A worker honeybee lives for about 6 weeks as an adult and her activities are to some
extent synchronized with her physio-logy. She spends the first three days in clean-ing the
cells and then begins feeding the older larvae a mixture of pollen and honey.

This she picks up from the storage cells of the hive. The workers then start secreting
the so called royal jelly, and from about the 6th to the 14th day of her life she feeds this
secretion to the younger larvae and any queen larvae in the hive. -

For a brief period, the royal jelly is fed to all larvae, but those that will become the
queen are fed with royal jelly throughout their larvael period. From the 10th day onwards,
the worker's wax-secreting glands on the abdo-men become active and, at the same time, the
pharyngeal glands begin to regress. The workers then gradually change their behaviours
from feeding larvae to cell construction.

About the 18th day, the worker may leave the colony occassionally for a few brief
orientation flights. At this stage, she may be found guarding the hive entrance and inspecting
incoming bees. From the 21st day onwards the workers change into a forager, bringing back /
nectar, pollen and water, and continue this function for the rest part of'its life.
The duties are related to the age of the worker:

Age of worker Bee - Duties performed

G-, A g, |



(a)Till 3rd day of emergenc
(b) From 4th-6th day of

cmergence

(¢)from7th-11th day of

cmergence
(d)From 12thto 18th day

e AR \ A D R T |‘\““““m_meu"”ll’]ltr l/ LAY | / /7R, /

Maintain wax celly in sanitary state, cleaning their walls P4
and floors after the the emergenc of young bees.

Feed older larvac with mixture honey and pollen and P4
making flights

around the hive for getting layout of the hive, (play flights /
ororientation

flights)?

Hypopharyncal glands (food glands) get developed and
start sccreting

royal jelly and feed younger larvae.

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 deposite in
the comb cells and help in keeping the brood warm.

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

(¢) From 18th to 20th day
(f) From 20th day onwards

propolis.
B. Drone : Drones are intermediate in size but considerably stouter and broader. They
possess large ceyes, small pointed mandibles and lack wax-producing glands, pollen-

collecting apparatus and a sting. The drones do not do any work and, if not fed by the
workers, they die. They exist only to made withthe queen.

C. Queen : The queen being the only fertile female of the hive, have immensely
developed ovaries. The queen is elongated with a long tapering abdomen with
comparatively shorter wings and legs. She has pointed mandibles and shorter mount parts
and sting with no barbs.

She alone lays eggs and is the mother of almost all the members of the hive. She lives
for several successive years lying about 1-200 eggs a day and laying about 15 lakh eggs
during her life time. When a hive of honeybees prepares to swarm or when an old queen
becomes weak, the regulating pheromones of the queen also become weak. This servesasa
signal for workers to begin raising a new queen.
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Swarming : Swarming takes place during the spring or early summer. This relieves over-
crowding and also provides a means of founding new colonies. Prior to a swarm, a large
3

number of queen and drone cells are constructed. Then on a clear day the old queen leaves the
hive with a group of old workers and drones.

Left behind in the hive are they young workers and several new queens who are still
in their cells but approaching the time of emergence. The first queen that hatches out
becomes the mistress of the parent colony. This new queen kills any other newly hatched
rivals.

After about a week of her emergence, the queen flies off to mate. By this time.
drones also have left the hive and have aggregate in traditional sites in large flying clouds.
The drones from many neighbouring hives may also combine in such a cloud called drone
cloud. When the new queen approaches such a drone cloud, the drones rush to the queen and
several of them may mate with a queen in succession.

Mating occurs in mid-air. The sperms are stored ina spermatheca or sperm-reservoir
of the queen which certilizes her with its genital parts remaining in the

/workers. The queen, after mating, returns old and leads a prime
after mating, returns swarm.

Bee-hive:

The bee-hive consists of two layers of hexagonal chambers or cells made by the bees
was secreted from the abdomen of the worker bees. Before the wax is used it is masticated
and mixed with secretions of cephalic glands to convert it into a plastic substance.

The bee-hive consists of five types of cells :

1 Queen cells : These areavery few in number in a hive. They are larger than the other
cells and vase-shaped, and are situated at the margin of the comb. These cells are used for
queen rearing.

2. Drone cells : There are about 200 drone cells in each hive and are smaller than the
queen cells. The drones are reared in these cells.

3. Worker cells. Majority number of cells is worker cells and each cell is about 5 mm
across. The workers are reared in these cells.

4, Brood cells : The larvae of the honey bee are reared in these cells.

5 Storage cells: These cells are meant for the storage of honey and pollen.

Section of Honey-Comb :

A bee-hive has claborate homeostatic mechanisms that maintain a constant temperature,
water balance and nutrient level. When the bee-hive is hot, worker bees fan air throughout it
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and cool it oﬂ_‘. When the hive is short of water, then the nurse workers turn to the nearest
yvorkt-ars and signal a need for water. The latter then gives what water it has and then turf:r ets
its neighbours. Thus, the meassage of the shortage of water moves from bee to bee unt'?l _C;
reach_cs a worker who leaves the hive and returns with more water. When a predatolr olr
parasite enters the hive, worker bees rush forward and defend the colony and in the process
they may die. Thus, a bee-hive worksasa marvelous society.

The honey bee would make its nest in a hollow tree. Dissection of the hive
demonstrate the relative position of the honey, pollen ............... produced at the very drone
cells are on the edge of the brood-................ The same pattern is seen in the ............... With

honey stored at the top of .............

Tree —
Honey —

Pollen —H

Drone —

brood
Worker /7
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Queen - R
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Numberofbeesina hive
In an active hive there will bearound:

/

1 queen
300-500 drones
25,000 older forages
25,000 younger hive bees
20,000 capped broood
9,000 uncapped larvae
9,000 uncapped larvae
6.000 eggs
Thus around 80,000 bees in each hive.
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different species of bees exist wor4ldwide, occupying every

habitat that contains flowering plants. Bees live in a symbiotic relationship with flowers,
having evolved a long tongue or proboscis for lapping up nectar. Many bees are social
insects, living and working together in highly organized colonies or communities. They live
in various kinds of natural habitations called hives or nests.
Hollow Trees
Feral or wild Apis mellifera honeybees are eusocial, meaning they live in large,
well-organized colonies employing a strict divison of labor in regards to building and
maintaining hives and caring for offspring. Commonly building their hives in hollow trees,
they are cavity dwellers, a characteristic that makes the species easily domesticated. In the
wild, they will seek out an enclosed space with a capacity of 15 to 100 litres in which to build
their hive.Once the bees have selected a suitable tree with a hollow trunk high enough off the
ground to deter honey hunters and with a south-facing, downward-pointing entrance, they
set to work preparing their new hive. The bees strip off outer layers of bark to smooth the
wall, then seal and coat them with propolis or "bee glue" made from tree and plant resins in

preparation for building was honey combs.

Underground Hives :
Bumblebees, of the genus Bombus, prefer to locate their natural behives

underground, usually in abandoned animal burrows and tunnels. After emerging from
hibernation in the spring the queen bum blebee will select a hive site, as bumblebees only use
a nest for the first brood of workder bees. The workers will sometimes building a wax canopy

over the hive entrance to delete their predators, mainly skunks.

11410

Approximately, 20,000
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Aerial Hives
Aerial, or open-air, hives are constructed by southeastern Asian boney/ bees
belonging to the general Micra pisand Megapis. These permanent natural hives are similarto

the temporary swarm nests of’ the Apis mellifera honey bees. The Asian bees cconstruct
honey and brooder combs attached (0 exposed tree nlimbs or cliff faces. They _coat‘];he
immediate surrounding area with waxy proplis to prepare it tor Lfl)l!lb cm‘tstrucfnon. bﬁ
paralle, evenly spaced, rows of combs are covered by the bodies of the bee colony metin e

for protection from the elements and predators. During rainstorms the bees on the outer layer
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oxtend thetewinps over the swarm to keop the lnner combs dy,
Hive Matorinly

There aro three major materials thatapeing to mind thinking of the products of bex
honey, wax, and - propolis. You may not know the thivd one immediately, but ' o vory
important partofthe hive in tevms ofstoaetare and sandtation, Fieat, though lot's ook at the
botter-Known materinls one bees make,

Wax

Wax s everywhere inon hive, Tnsomoe ways, it s the hive, Your store-bougit
equipment has lots ofwooden components, but in the wild a colony will likely set up shop in
the holow of'a tree, meaning all that straoture is boe-mndo,

The vast majority of the hive i comb- o serios of intorlooking hexagonal colls made
of was. 1t is in these hexagons that brood is raised and honey and pollen are stored. Bees
make italll

Waorkor bees have plands on their bodies that produce little Mecks of wax, These
glads work best when the boes are 16 to 18 days old, then dograde ag they age. It may sound
like a short window of time, but when you only live for a month, three days is no small
commitment!

To make wax, bee seats honey and converts the sugar inside her body. It comes out
clear through pores on her sides and then oither she or a nearby been will chew it, mixing it
with saliva to make it workable, She ndds this little mouthful of wax to the comb, then starts

the process all ovor again, 1t (nkes about six pounds ol honey to produce a single pound of

was,
Honcey

Honey bee colonies need to overwinter an thus need to stockpile a huge amount of
food forwhen it's too cold to o outside. Not only is it too cold to go outside, they also need to
move their bodios  enough to keep the inside temperature around 901, That takes alot of
energy and all of it comes from honey.

A colony needs about 25 (0 30 1bs of honey to make it through an average winter, but
this number goes up considerably in colder locations. 117 the bees have space, though, they'll
keep stockpilling, and a good colony can make 100 Ibs in a season. Bees are tiny and a pound
is a lot of honey. It takes about 55,000 miles of flight to produce a single pound of honey.
There really astrength innumbers,

To produce honey, a worker bee sucks nectar from a flower through her proboscis
and stores it in a nectar sac inside her throat, She carries it back to the hive, mixing it \\:ith
enzymes in her saliva along the way. Back home, she opens her mouth and a housekeeping
worker bee sucks the nectar into her own proboseis and mixes it with horown enzymes.

She also starts a process called ripening, which is basically the removal of water
from the honey. She moves the honey back and forth betwoon her nectar sac and her
proboscis for 15-20 minutes, Every time it ronches her probosois it's oxposed to the llli‘l:.lld
loses a little water, She then passes the honey onto another boe, Who ropeats the process. With
every bee it gets a little richer, 1f the nectar {low outside is low, pe‘os uuncoult‘nﬁc v f“‘: oy
what they have and will pass the honey around quite a {ow times. 1f the neotar flow is high,
they'll only pass it a couple of times hefore storing itina cell.
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the hive. Itis super sticky and never hardens completely because it is 50% tree resin.

b
i cell, the honey stays there for a few days to allow more water to |
evaporat?e.n Ic‘:fen:::t;}rl%ow is low, the gecs \zill on}y fill the cel.l up 1/4 to 1/.3 of tl}e way, vu?:’?z:c}}
makes for better evaporation. If nectar flow is high or space is right, t!;ey fillit1/2to 3/4of |
the way. During this time, it drops from around 50% water to about 18%. N
The bees then move it to another cell, which they fill 3/4 of the way. After 1/4 days,
the honey should be ripe, with its water content around 18%. The bees cap it with a layer of ’\
wax to prevent further evaporation. \
Propolis . . )
Propolis is less well-known than honey and wax, but it's still very 1mportar}t to the ‘
colony. Also called 'bee glue!, it's a kind of filler the bees use to patch small holes and insulate

4

When bees are out foraging, instead of visiting flowers they'll sometimes visit trce.s
that are weeping resin or sap. They collect it on their back legs, just like pollen, and carry it
back to the hive to be mixed with wax, pollen, oils, and over a hundred other compounds. The
result is propolis and it's used in all kinds of ways around the hive.

Itit's not made out of wax in the hive, it's probably made out of propolis. If a space is
smaller than centimeter, bees consider it too small for comb and fill it in with propolis. It
creates an almost solid barrier that keeps the cold out. They'll also use it to change the shape
of the hive, for example to close off a wide entrance or to smooth over rough surfaces. Bees
may also store up to a pound of propolis for emergency patch jobs.

There's amother use for propolis and it's pretty amazing,

A mouse is small enough to climb inside abeehive. He might be looking for food or
warmth but instead he meets with thousands of territorial bees, It only takes five stings to kill
him. At this point, the bees have protected their hive but now they have a decomposing
eorpse thflt is way too heavy to move. There's only one thing for it: the bees encase the mouse
in propolis, essentially mummifying itand keeping it from contaminating their home,
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