
With My Own Two Hands
Agribusiness Thematic Module 4� Apiaries & Beekeeping

INTRODUCTION TO BEEKEEPING
Bee keeping in Kenya has been practiced since time immemorial. The traditional
beekeepers use simple hives, usually made from hollowed logs. The empty hives are
then placed high up on trees, become occupied by passing swarms of bees and
eventually are harvested by beekeepers. About 90 % of hives are log hives. This
method of honey harvesting results in colony destruction and low quality hive
products.

Modern beekeeping involves use of movable combs, in box like hives to allow efficient
management with little damage to bee colonies. Despite efforts to promote this,
challenges of absconding and low occupancy poses a major challenge.

Introduction of improved log hive is gradually picking up in the county. The main aim of
this technology is to improve the quality of honey and minimize colony destruction by
incorporation of a queen excluder.

Importance of beekeeping
1. Income generation

The honeybee products can be marketed locally or abroad to get money, with or
without value addition. Beekeeping industry provides income to bee farmers,
artisans, pharmaceutical industry, food, beverage industry, honey dealers among
others.

2. Source of food
Honey is delicious and nutritious. Royal jelly and pollen are consumed for their high
protein value.

3. Source of medicine
Bee products such as bee venom, honey and propolis are antibiotics in nature.
They are used to treat conditions/diseases like stomach upsets, diarrhea, vomiting,
wounds, burns, cough, measles, false teeth, toothaches and fungal infections. It
also helps to boost the immunity of people living with HIV/AIDS.

4. Pollination
The honeybees provide pollination services, thereby playing a vital role in food
production and overall agricultural productivity.

5. Conservation of natural resources
6. Beekeeping is a non-destructive activity that could be employed in the

conservation of environment as vegetation is a source of forage for bees
7. Cultural purposes

Honey is used for beverage brewing, paying dowry and occasionally served at
important cultural ceremonies such as weddings.

8. Api-Tourism and research
Establishment of bee reserves for purposes of tourist attraction and research holds
a big potential.
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Beekeeping is a cheap undertaking
 Beekeeping does not involve mass feeding of bees because in most cases the

bees provide their own food all year round.
 All the necessary inputs and technologies required for beekeeping are available

locally. Some may be wasted if bees are not kept, e.g. pollen and nectar from
flowering plants.

 Honey and beeswax can be produced in semi-arid areas that are unsuitable for
any other agricultural use. The beekeeper requires limited land to keep bees.

Business opportunities in honey value chain
 Making  and selling of hives and other tools
 Input stocking and selling-accessories(bee suit, smokers, hives, hive tool,

catcher box, brush)
 Producing and selling Honey and other hive products
 Buying and selling honey
 Processing honey and other hive products
 Transportation of honey

Bee biology and behavior

(https://www.uaex.edu/farm-ranch/special-programs/beekeeping/documents/Basic%2
0Beekeeping%20�%204%20�%20Bee%20Biology.pdf)
There are various types of bees which include stingless bees, solitary bees, honey
bees. Honey bees are social insects that live in colonies of 10,000 to 60,000 bees. A
colony consists of a queen (fertile female), a few hundred drones (males) and
thousands of workers (sterile females).

Queen bee
The Queen bee is a reproductive female. There is only one queen in the hive and her
job is to lay eggs and produce queen substance (pheromones) and has a long and
slender body and short wings. She is fed by the young workers and is bigger than the
other occupants due to massive feeding especially with royal jelly and lives for 3�4
years. She has a sting that is only used against rival queens. Her pheromones or
scents serve to control the other bees and harmonize the colony’s behavior.

Drones
The Drones are males and are bigger than the workers and their major task is to mate
with the queen. They are stingless, have very large eyes which are used to spot the
Queen during mating. Drones look large and square and make a loud buzzing noise
when they fly. Drones are dependent on the workers for food because their mouths
are short and cannot collect food for them. There can be about 200 to 500 drones in a
hive but in times of food shortage the workers chase the drones out of the hive to die.
Their lifespan is usually not more than 2 months.

The Workers
Most of the bees in the hive are workers- they are all sterile females. Young worker
bees clean the hive, feed both young and the Queen and make the beeswax combs.
They control the temperature of the hive by flapping their wings and also guard the
hive. Older workers
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scout for food and collect the pollen, nectar, water and propolis and defend the colony
against enemies. The workers are also responsible for the honey formation process.
The lifespan of a worker bee is 7�8 weeks during the main flowering season when they
work hard. They can live longer during dormant periods.

Communication in bees
Bees communicate with one another through drumming feet, flapping wings like a
‘dance’ and use of pheromones. The dances performed by the scout bees inform each
other of the location of food and how far away it is.
The queen releases a substance called a “pheromone” (sometimes called queen
substance) which serves different functions. The pheromone enables her to identify
members of the colony to prevent the workers from building queen cells, to help a
swarm or colony to move as a cohesive unit, and to attract drones during mating
flights. Colony decisions are taken by the collective behavior of bees within one colony
sharing the same odor, allowing guard bees to detect intruders.

Factors to consider in honey production
1. Availability of market
2. Existing legal and policy framework
3. Suitability to climatic conditions
4. Cultural considerations
5. Availability of locally available feed/forage flowers/bush,water
6. Frequency of predators, pests and disease
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BEEKEEPING EQUIPMENT
Beekeeping equipment includes beehives, harvesting gear, processing gear, storage
and transportation facilities.

Bee hives
Types of beehives

1. Traditional hives �The log hive)

Advantages
∙ Cheap ∙ High wax productivity
∙ Materials are locally available ∙ Durable with good practices
∙ Does not require a lot of skills and ∙ High colonization rate.
technology

Disadvantages
 Difficult to inspect
 Combs break when transported over long distances
 Production is limited since hive cannot be extended
 Difficult to harvest and a lot of smoke is needed
 Difficult to determine harvesting capacity or volume because of differences in

length and diameter.
 Swarming and absconding are common
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2. Kenyan Top Bar Hive

Advantages
 Colony splitting and multiplication are easy.
 Control of swarming is possible.
 Easy to inspect to know the conditions of the colony
 Harvesting is easy and possible to select sealed combed (ripe) honey
 Materials for construction are available
 Durable
 High colonization rate when baited.
 
 Disadvantages
 It requires high skills and technology to manufacture
 Expensive for an ordinary person to afford
 Production is limited as it can’t be expanded
 Combs can easily break while in transit
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3. Langstroth hive:

Advantages
 Transportable
 High honey yield
 Easy to inspect and harvest
 Easy to control swarming
 
 Disadvantages
 Very expensive

 Bee breeding and queen rearing
possible

 Long lasting

Some of the materials for construction need to be imported
 Requires high skills and technology
 Production of other hive products is very minimal (wax and propolis)
 Requires high management skills.
 It is prone to pest and disease attacks.

Bee harvesting gear
This consists of the following:

1. Smoker
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Recommended materials for smoking
∙ Semi dry grass ∙ Bean husks
∙ Wood shaving ∙ Millet husks
∙ Coffee husks ∙ Dry cactus
∙ Maize cob ∙  Dry pawpaw stem Etc.

2. Bee suit

Consists of an overall and a head veil; the overall is made of white or yellow
khaki material with a head veil attached to it. The overall should cover the
whole body right from the legs, arms up to the neck.

3. Bee gloves
Can be made of soft leather material or soft latex gloves, joined with a piece of
cloth of the same khaki material and color of white or yellow as that of the
overall, reaching up to the elbow fixed with an elastic.

4. Gumboots
Gumboots to be used by a beekeeper should be white in color and of his/her
size. One can innovate a gumboot out of polythene sacks used for carrying
maize, beans, sugar and used as overshoes and tie over the overall near the
knee.

5. Hive tool set
Consists of a bee brush, hive opener and stainless steel knife: The bee brush
should be made of soft natural fiber e.g. sisal fiber. One can also use bird quill
feather or very soft leaves or grass provided they are clean.

6. Air-tight buckets
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They should be white or yellow in color and of food grade material of capacity
not more than 25kgs for ease of transportation.

7. Weighing scale
It is a device used to weigh honey, beeswax and other bee products.
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APIARY MANAGEMENT
The location of honey bee colonies (beehives) is called an apiary.

Apiary site: A good apiary management starts with choosing a good site to hang
or place hives

The site must be easy to get to and from in order for you to check the hives regularly.
An apiary can hold up to 20 hives depending on the availability of flowering trees in
the area as bees forage up to 3 km from the apiary.
The apiary should be away from human and livestock dwelling areas, roads and public
areas.
It should be safe from strong direct sunshine, be shaded during the hot part of the day
but have sun in the morning. Shade must be constructed if none is available at the site.
It should be safe from strong direct wind and allow good air circulation.
It must be near a fresh water supply; this can be a river, pond or even a dripping tap.
It must be near food sources such as trees/nectar bearing crops, and cash crops that
need pollination.
The apiary should be on higher ground, away from marsh or land liable to possible
flooding. Humid conditions encourage fungal growth and prevent honey maturing and
bees from foraging.
The apiary must not be close to areas where pesticides are used as they may kill the
bees and contaminate the honey.

Hive Hanging
 Hang hives using strong greased galvanized wires to protect the bees from pests.
 Hang hives in or under well-shaded trees.
 Suspend hives from wires so that predators such as the honey badger cannot push

them over.
 Remember always when hanging hives that it is important to allow for ease of

harvesting. Honey quality is improved by careful harvesting which is easier when
the hive is within easy and comfortable reach.

 Use trees or solid poles to hang the hive.
 The hives should be hung at waist height above the ground. This is important in

modern beekeeping as the beekeeper wears a bee suit making climbing difficult.
Traditional hives are usually hung in trees. Alternatively a hive can be suspended
on a rope with a pulley that can be lowered for harvesting.

Hive Placing
 Place hives on steady stands, especially hives, which are not strong enough to

hang.
 Place hives to allow you to approach the hives from behind.
 Placing hives on stands makes them accessible and easy to harvest and manage.
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 Remember the stand should be sturdy and high enough for the hive to be at waist
height. The legs of the stand must be placed in cans of used engine oil to prevent
pests such as ants getting into the hive. Alternatively put bands of grease around
the legs and spread ashes around the stand to discourage grass growth.

 The legs of the stand must be fitted with rat guards.
 Alternatively hives can be put under a shelter or in a bee house. This can be a

simple hut with holes in the walls for bees to get in and out. A bee house is useful
because it can be locked to prevent

Whichever method is chosen, it is always important to remember:
 To avoid long straight rows of hives to reduce drifting and disease transmission.
 To cut the grass short around the hives. 
 To remove small stones or debris in the apiary as the beekeeper may stumble over
them. 
 Positioning the apiary should comply with all conditions of beekeeping.

How to attract bees to the new empty hive (hive stocking)
 Keep the hives clean and pest free – no dirt, spiders, cobwebs or insects. 
 Place hives along the swarming routes of bees.
 Use bee baits such as beeswax, propolis and lemon grass
 Use bait hives and catcher boxes to catch a swarm.
 Transfer bees from a fixed comb hive or from a wild nest.

Inspecting the colony
The best time for inspecting the colony is a bright, sunny day when the bees are
working normally. Bees should not be disturbed on cold, rainy, or windy days or at
night.

When inspecting the colony, light the smoker and approach the hive from the side to
avoid blocking the bees’ entrance. Smoke a bit on the entrance holes, especially the
busiest. Lift the lid and smoke on the surface and place back the lid

After you have finished the inspection, return all the hive parts to their original
positions in the same order as they were taken to maintain the structure of the brood
nest. While inspecting the hive, all the pests and insects must be removed.

Feeding of bees
Bees do not need to be fed regularly like other livestock. As long as there are flowers
then bees will feed themselves. Bees should be fed in times of food shortage when
there are no flowers. They should also be fed during drought or excessively wet, windy
and cold periods when the bees cannot get outside. Feeding at such times may
prevent the bees absconding and migrating away from the area or even prevent
starvation.

Regular feeding with very small quantities of sugar solution (or diluted honey)
stimulates the development of brood. Bees can be fed to assist them when
establishing a new colony. Initial feeding when establishing a new colony will help a
swarm or divided to settle down during their first nights. This will help to prevent them
from wanting to abscond during their first few days.
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BEE PESTS, PREDATORS AND DISEASES
Examples of Bee pests and predators: Wax moth , Ants including safari ants, Honey
badger, moths, Man, Baboons, Termites, Hive beetles, Birds, Wasps and hornets ,
Louse, Spiders, Lizards, Mice, Mold and fungus, Mite, drone flies (flies that look like
bees)

https://extension.psu.edu/a-quick-reference-guide-to-honey-bee-parasites-pests-pre
dators-and-diseases

Bee pests
Wax Moth (greater and lesser)
This moth looks like the moth that eats grain and destroys woolen clothes. They feed
on the combs and destroy the wax.

Control: Scrape away any eggs, wax moth feces or pupa, Seal any holes and cracks in
the top bars and the hive body and keep the hive clean and free from bits of comb and
debris.

Safari and other ants
Ants go for bees, brood and honey during any season or when the hives smell of
honey.

Control: Hang hives and grease hanging wires regularly,Clear the ground under the
hive stand and spread dry ashes around the hanging posts. Keep the grass short and
stop the branches from touching the hives.

Termites
Termites will not attack the bees themselves but will destroy your hives, hive stands
and equipment.

Control: Hang hives between trees or treated posts

Hive beetles (large and small)
Beetles may enter through gaps and cracks but also through large entrance holes. The
large black beetle feeds on brood, honey and pollen.

Control: use holes instead of slits for the entrance and reduce the size of the entrance
holes �8�10mm). Hand picks or destroy them if found in the hive, disinfect the ground
around the apiary and use smoke

Honey Badger
The honey badger can break into hives to eat honey and brood.

Control: Hang the hives securely 1.5 meters from the ground and secure the lid

Pirate Wasp (lion of the honeybee)
These are slender wasps, yellow-brown with black cross stripes. They attack colonies,
attack and eat worker bees.
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Control: Fill any gaps and holes in the hive and make the entrance small enough for the
bees to defend themselves. They can also be controlled by setting a water trap by the
hive entrance.

Molds
These are fungi that grow on the inside of the hive and are caused by excess moisture.
Molds may indicate that the hive is sited in a damp place. This is a problem mainly
during and shortly after the rains but is generally not a major problem.

To prevent this, avoid sitting hives in damp places and remove any unattended empty
combs from the edges of the nest if bees fail to fan any surplus moisture out of the
hive. Increase the number of entrance holes to improve hive ventilation and air
passage.

Birds, such as honeyguides and bee eaters
Some birds sit in the hive and eat worker bees coming out. Others e.g. woodpeckers
make holes in the hive while the honeyguides eat bees and bee broods. Honey guides
on the other hand lead other predators to the hive. Don’t leave any brood combs
exposed and scare the birds away or use traps. Do not use soft wood to make bee
hives and do proper hanging of the hives.

Bee Louse
This is a small light brown insect. It is seen on the backs of the bee but causes
negligible damage to the colony. Smoke the hive regularly to control them.

Lizards
They sit by the hive entrances and eat worker bees as they move in and out.
Unoccupied hives often attract squirrels, mice, dormice and lizards. The smell of their
droppings will discourage swarms from occupying the hive and may even damage it.
Protect unoccupied hives against pests and keep them clean and baited.

Bee diseases
Nosema
This is a disease of adult bees that causes poor brood nest development and is often
accompanied by diarrhea. You will often see yellow diarrhea outside and at the
entrance of the hive. It has to be detected by microscope and treated with medicines.

Insecticides and pesticides: pyrethrum, fruit trees
Pesticides poison bees. A colony can die within 3 hours of exposure to insecticides as
they quickly pass it in the nectar to other bees and brood in the hive. A bee spinning
on the ground outside the hive is a sign of insecticide poisoning. Also bees often die
with their tongues sticking out.

Note: The apiary should be kept clean as a general control strategy for most pests and
diseases.
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HARVESTING AND HANDLING HONEY
When to harvest honey

Honey is ready for harvest when the hive becomes heavy, smells of honey and bees
may have become more aggressive and noisy than usual as they protect their stores.
Look for ripe sealed honey with an even layer of sealing on the honeycomb. Regular
inspections of the hives during the honey flow period will ensure that you harvest as
soon as the honey is ready. Generally harvesting is related to the rains and harvesting
should be done after the flowers have withered and fallen.

Things to consider when harvesting honey from the hive
 The ideal harvesting time is in the cool of dusk, just before dark.
 Do not harvest honey during rainy weather as the honey draws moisture from the air

and gets too watery.
 Use a bee suit and a smoker when harvesting
 2 people are better than one and 2 smokers are better than one. Don’t harvest alone.
 Harvest combs that are at least 2/3 capped or sealed full of honey. Uncapped honey

contains too much water and will start to ferment.
 Using a clean knife cut away the light-colored combs leaving about 2cms of comb for

the bees to use to rebuild a new honeycomb.
 Leave the combs with brood, pollen and some honey for the bees to eat to enable

future production of honey. In fixed comb hives only take away the combs at the sides
of the hive.

 Always carry 2 clean and dry containers with airtight lids. The containers should be
plastic or wood and NOT metal unless the metal contains stainless steel. Honey is
corrosive and if put in a metallic container that is not coated, it will react with the
metal. Place the honeycombs into a pot or bucket that can be closed to avoid losses
by ants

 Make sure there is no dirt in the honey.
 Sometimes more money is paid for certain kinds or colors of honey than for a mixture

so harvest this kind of honey separately. Separate the light and dark combs.
 Avoid propolis and too much pollen in honey if you are marketing your honey widely.

These make the honey cloudy and many customers prefer clear honey.
 Honey presented for sale in the comb is seen to be pure and can fetch a good price.

Select undamaged white sealed comb to sell as cut comb as dark combs do not taste
so nice.

 
Grading

Select all the combs which are light in color and which have mostly sealed honey; pick
off any bees and any dirt, and put the combs into the first grade container. All the very
dark combs and combs containing plenty of pollen cells or unsealed honey have to be
put into a separate container. They are second grade honey combs. Clean them as
well. The honey must not be smoked after harvesting otherwise it may be
contaminated.

Do not expose honey to water, rain, sun, heat, etc. Remove all impurities like dead
bees, grass, or foreign materials.
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BEEKEEPING PRODUCTS
Other than honey, other beekeeping products include:

1. Pollen
As the bees collect the pollen, they moisten it with a little nectar when packing it into
pollen loads on their hind legs. Part of the pollen serves to pollinate flowers, and part
is brought back to the hive in their pollen baskets. Bees then store pollen in the combs
but not in great quantities. Pollen comes in many different colors from red, yellow to
brown, depending on the flower source. It is collected for medicinal needs as it
contains high quality nutrients and is richer in protein than eggs, meat and milk. It
contains most of the vitamins and proteins that the body needs.
2. Royal jelly
Royal Jelly is a whitish fluid, secreted by the young bees and used to feed the queen
bee in large amounts. Young bees that have just hatched out produce it just within
their first 6 days. The queen feeds on it. It contains vitamins and hormones for
increasing fertility. Other female worker bees that do not feed on royal jelly are sterile
and cannot lay eggs. It can be taken pure or blended with honey �5 parts royal jelly to
120 parts honey). It is also used as a dietary supplement and fertility stimulant. In skin
preparation such as soap it is known to prevent wrinkles.
3. Propolis
Bees gather resin from around the new buds of certain living trees and plants. They
collect it in their mouths, pack it in their legs and use it for making propolis. It is used
by bees for repairing the hive and also serves as protection to the hive from bacteria,
fungi and viruses. Bees use it as medicine in the hive because it is a powerful natural
antibiotic and is both antifungal and antibacterial.. Propolis is helpful for preventing
coughs and colds; and treating stomach ulcers. It also helps to treat wounds and skin
disorders. It also helps to stimulate the body’s own immune system to fight disease for
itself. Propolis is used to produce creams, mouthwash, toothpaste, and throat syrup. It
is also used in animal feed to treat some disorders and as the basis for fine wood
varnishes.
4. Bee venom
Bee venom is the poisonous, colorless liquid contained in the venom sac of the bee,
used to sting predators or enemies. It is an anti-inflammatory and is used by humans
to relieve pain. It is effective in treating the symptoms of rheumatoid arthritis,
neuralgia, high blood pressure, high cholesterol and infertility problems. Bee venom is
widely used in creams, soaps, liniments and ointments. It may also come in capsule
form.
5. Beeswax
Beeswax is not a plant product but a bee secretion and bees do not collect it from
outside of the hive. Bee wax is mostly used in candle making as it makes drip less,
smokes less and is long lasting. It is the base for lipstick and is used in lip balm, skin
creams, deodorants and hair creams. It is also used in drugs (as the outside coating of
pills), modeling and statue making, cosmetics, printing, food processing and furniture
polish.
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PROCESSING AND EXTRACTION OF HONEY AND WAX
Honey processing

Comb honey is processed by using the honey presser. The method is less expensive
and more economical than the traditional methods which are very wasteful. The
following are taken to press out honey from the combs:
1. Put wire gauze on the honey press basin and add a good amount of comb honey

on it, then cover it with the wire gauze. The first wire gauze acts like a strainer so
that only liquid honey passes. The last (cover) wire gauze prevents the clamp from
sticking to it and work is much easier.

2. To press honey, rotate the pressing clamp clockwise till the honey stops dripping.
3. Put a fresh amount of honey on the honey press basin and repeat the procedure.

You may need to do this 2 or 3 times before removing the pressed combs from
the basin. Remove the pressed combs (which contain wax) by scraping it from the
wire gauze with a knife and place into a container.

4. Strain the honey using a clean white cloth stretched across a clean container. The
process is very slow, but it ensures a clean container. The process is very slow,
but it ensures that good quality honey is extracted.

The extracted honey is now ready to be bottled and for consumption. The second
grade cannot be stored for a longer period as it ferments quickly but the first grade
can be.
The most efficient way to get honey out of the comb is to uncap, or remove the thin
cells covered with a warm knife or spin out the liquid honey with honey extractor. The
honey extractor is made with a drum and basket fitting inside that holds 2 or 4 wooden
frames. The honey is neatly recovered and the combs returned to the hive to be
refilled with more honey.

Wax processing
The waste combs that remain can be made into wax and should not be thrown away.
First, they are washed to remove the sugar from the combs, then they are put into a
pot of water over the fire. Stir till it mixes, forming porridge. Do not allow it to reach the
boiling point as the wax on top can burn.
Sieve the mixture using a sack or mesh wire and leave it to cool till overnight. The wax
will settle on top and can be taken out.
For commercial purposes, wax can still be processed further and then passed on the
cotton cloth.

Value added products
Beekeeping value added Products
1. Candles
2. Creams/ ointment
3. Soap
4. Apitherapy-cough syrup, Arthritis

and Asthma honey mixtures
5. Confectionery: breads, cookies
6. Lip balm and lipstick
7. Toothache pellets
8. Cloth designing/batik
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A Simple System of Keeping Records
• Write a receipt when you receive money
• Ask for a receipt or invoice when you make a payment
• Make a voucher yourself in other cases

Managing records:
• Keep all vouchers in a safe place
• Give each voucher a number
• File them in consecutive number order
• Record Cash Transactions
• Record Equipment Costs
• Record Credit Sales

Other Useful Record Books:
• Salary Register
• Detailed Costs Record
• Inventory Record
• Loans Record
• Creditors’ Record
• Tax Payable Record
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