APICULTURE (BEE KEEPING)
INTRODUCTION
Apisisa is a Latin word for bees. Therefore Apiculture is the science and art of studying and looking after bees whereas Bee keeping is the art and science of managing bees for the production of honey, bee wax, propolis, bee pollen, royal jelly, and bee venom.
Taxonomy of Honey Bees 

Phylum: Arthropoda
Class: Insecta
Order: Hymenoptera
Family: Apoidea (socialbees)
Genera: Apis (Honeybces)
Species: Mellifera (Ugandan honey bee-Apis melliferas cutellata)

NB: Domesticated bees are of two species. 
1. Apis cerana (South East Africa) 
1. Apis mellifera (worldwide) 
Other bee species include;
1. Apis dorsata (large bees of Asia forming air suspended lives) 
1. Apis laboriosa 
1. Apis Florea 
Anatomy of Honey Bees 
1. The head: the center of information gathering. The visual, gustatory and olfactory inputs are received and processed by the head. The head consists of compound eyes for motion and mosaic imaging, Simple eyes/ocelli for provide information about light intensity and the mouth parts for chewing and sucking. The head consists of Endocrine glands for produce juvenile hormone for queen-worker differentiation and Exocrine gland for the mandibular gland produces queen pheromones.
2. Thorax: divided into prothorax, mesothorax, metathorax and propodeum.
3. Abdomen has 9 segments, poses wax glands, the scent glands, the sting, the and alimentary canal.

Honey Bee Races 

Distinguishing factors for honey bees include;

1. Body size; Apis melliferas cutellatais smaller than Apis mellifera linguistica.
2. Colour; the first dorsal segment of the abdomen varies in colour between light yellow and entirely dark.
3. Length of tongue; 1.7mm difference between tongues of bees.
4. Hair coverage: some races have wiwi and dense tomenta.
5. Veins of the wings; Wing veins join and enclose some cells, shape of cells.
6. Number of hooks on the wing: Width of the metatarsus.
7. Shape and size of wax glands.
8. Shape of the chitinous plates of male sexual organs.

Importance of bee farming 
1. Provides honey with nutritional and medicinal value.
2. Can pollinate crops which increases crop yields 
3. Bees produce wax used in making candles 
4. Provide propolis which has  antiseptic value 
5. Honey can be fermented to make wine 
6. Beevenom can boost the immune system 
7. Pollen can be used in making royal jelly
8. Income generation from sale of different bee products and services.
9. Contribution to bio diversity; bees sustain natural habitats through pollination and aid reproduction of plants in these habitats.
10. Bee keeping contributes to agro-tourism.
11. Entomological research e.g. intoxicology studies of agricultural and veterinary drugs.
12. Bee keeping provides employment.
13. Bee products are used for treatment of human diseases (Apitherapy).
14. Bee keeping creates relaxing atmosphere (leisure).
15. Bees are being used in modern warfare in detection of explosives and narcotics.

Advantages of raising bees /Apiculture
1. It requires less space to raise bees 
2. Requires low labour 
3. Initial costs are slightly lower 
4. Maintenance costs are low 
5. Can improve crop production through pollination 
6. Can be easily integrated with arable farming 
7. Bee keeping materials can be obtained locally.
8. There is ready market for bee products locally and internationally 
Limitations of Bee Keeping 
1. There is little knowledge on bee management, harvesting, processing.
2. Bees are aggressive insects when disturbed
3. Bees require special environment with low temperature, free of noise etc.
4. Bees are attacked by many enemies which kill them and rob their honey.
5. Social and cultural believes that act as barrier to bee keeping 


The Justification for beekeeping/ Reasons for increasing popularity of Bee Keeping
1. Bees pollinate crops hence boosting crop yields and household incomes.
2. Bee products generate high income levels.
3. Bee keeping requires limited capital to start since bees are got from the wild and equipment are made locally.
4. Bee keeping does not use land needed for crops but can be done on wasteland areas.
5. Bees do not compete for food with other livestock or people.
6. Local traders benefit from bee keeping industry such as making bee hives, equipment and selling products.
7. Bee keepers have a financial reason to conserve the environment, ensuring that bees are protected.
8. Bee keeping can be done by people of all ages since they do not need daily care Even the lame.
9. Bee keeping is an enterprise that generates income without necessarily destroying the habitat.
10. Presence of favorable environmental conditions for beekeeping.
11. Bee keeping creates an opportunity for diversification by the farmers.

Prerequisites for apiculture 
1. Suitable site for apiary (hives) 
1. Presence of good Bee hives 
1. Bee harvesting gear 
1. Food supplements 
1. Adequate skills in apiculture 
THE BEE COLONY
A colony is a group of bees living together as a caste  

Members of the colony or caste 

1. Queen 
1. fertile female that lays eggs 
1. Largest in sizes of the three castes 
1. Reared in a special cell that is suspended vertically 
1. She is only one in a hive and fiercely protected.
1. Mainly lays eggs. Workers eggs (fertilized) or drone eggs (unfertilized) 
2. Drone  
1. They are males in a colony 
1. They are large and heavier than the workers 
1. They have no sting 
1. They are produced from unfertilized eggs 
1. Main function is to mate with the queen 
Workers 
1. Sterile female 
1. Smallest of all the three castes 
1. Perform most of the duties in a hive like tending to brood, guarding the nest, foraging for nectar, producing honey, propolis, and collecting pollen. 
1. Females that lack fully developed reproductive organs of the queen.

Functions of workers in a hive
1. Cleaning cells for re-use.
2. Nursing the grubs [Larvae], by feeding them on royal jelly.
3. Secretion of bees wax for Comb Construction,
4. Receiving nectar which the foragers bring and converting it into honey by evaporating water from the nectar and digesting the sucrose in to glucose and fructose.
5. Cooling the hive if it gets too hot, by receiving water from foragers and spreading it on the surface of the combs, evaporating it by fanning it with her wings.
6. Keeping the hive clean by removing any debris.
7. Guarding in front of the hives, ready to sting any intruders.

General duties of workers
1. Cell cleaning: Nurse Bees remove debris, faecal matter from the hives.
2. Brood, queen and drone feeding.
3. Building the comb using wax secreted by wax glands of worker bees.
4. Food transmission and processing nectar is transmitted from worker to worker, Worker to queen or worker to drone.
5. Colony defence against strangers.
6. Under taking dead bees 30M away from the hive,
7. Regulating temperatures in the hives (thermoregulation).
	
Reproduction and Mating in Honey Bees

Mating of the queen
On a mating day, a virgin queen comes out of the hive and flies while locating landmarks (tree houses) so that she can recognize her home on return. During her nuptial flight (usually in the afternoon of a bright and clear day. The queen is pursued at speed by Many drones whom she has attracted using a characteristic pheromone. Mating takes place in air and may be done by more than one drone. During mating, the sperm mass in the drone's penis bulb is discharged by eversion of the penis into the queen's vagina pouch. The mating queen’s copulates herself from the drone, the penis bulb remains in her Genital tract, the male organ having been torn apart at its weakest point between the Bulb and the penis neck. The drone bleeds to death and its carcass (body) falls off, giving way for other drones to Have a life time chance to mate with the queen. The spermatozoa discharged by the drone are first stored in the distended lateral oviducts. As soon as the remains of the male organ and the mucus are removed from the vagina by muscular contractions, the female forces the spermatozoa into the vagina. The spermatozoa are directed into the spermatheca where they retain their viability throughout the reproductive life of the queen (2.5years).

Life cycle of Bees
The brood (developing young honey bee) go through four (4) stages;

Metamorphosis 

1. Egg stage.
Egg laying: When an egg is ready to be laid, the lower end of its follicle opens and the egg passes down the oviduct into the vagina. Eggs that produce females are laid in worker comb cells, and because these are small, the queen's abdomen is squeezed together with the spermatheca, hence sperm is released to fertilize them. The eggs that produce males are not fertilized since they are laid in large cells. The queen lays all the eggs in hexagonal bees wax cells built by workers. Depending on the feeding of the larva, the fertilized egg becomes a queen or worker. Drones develop from unfertilized eggs by a process of parthenogenesis called arhenotoky.
2. Larva.
The larva feeds on royal jelly during the first three days after hatching. The royal
Jelly is produced by the worker bee. The drone to be and worker to be larvae feed on nectar and pollen; the queen larvae feed on royal jelly.

3. The pupa.
The antennae, legs and wings are formed; compound eyes and adult mouth parts are present. The pupa sheds its cuticle and does not change further externally.

4. The adult.
Emerge from splits of pupal shells. Workers emerge after 16 days, (30days life span), Drones after 21days (survive as long as they don't mate), Queen after 24days (Up to 5 years life span).


THE APIARY/ BEE YARD 

Apiary/Bee yard; is a place where a number of bee colonies are kept. An apiary is a place/location where a number of bee hives are kept.

Factors Considered when Siting Apiary 

1. Nearness to water source; place hives besides a river or stream and in areas of no flowing water, provide water in the apiary.
2. Proximity to flowering trees and plants; place bee hives with in a bushy area rich in flora where different trees bloom at different times,
3. Wind direction; the hive should be sheltered from strong winds with hedges.
4. Overhead sun; place the hives in shady place since too much sun shine causes over heating in the hives.
5. Noise and pollution; site the apiary away from noiy places like roads, Public Places ete. And away from Sources of smoke.
6. Distance from home steads and the grazing area the apiary should be at least 100M away from the home dwellings.

Selecting a good site for an apiary 
1. It should be near a water source 
2. Should be away from noisy place 
3. Should be near food source (trees that produce flowers) 
4. Should be away from a flooding area 
5. Should be away from strong winds 
6. Should be away from smoke and fire areas 
7. Should be free from bee predators 
8. Should have a good shade 
Features of a good apiary site
1. Should be at least100-200meters away from human dwellings.
2. Should be quiet and away from areas where children play or any other source of noise.
3. Water should be available at least a mile away.
4. Proximity to flowering trees and shrubs and crops that need pollination.
5. The hives should be sheltered from strong winds.
6. The hive should be sheltered from strong sunshine.
7. Dryness of the environment; away from marshy areas since this encourages fungal growth and prevents honey from maturing.
8. Should be away from cattle and other livestock.
9. The path to the apiary should not face the entrance to the hives to avoid frightening the bees.

Sources of starter bee colonies for an apiary 
1. Buying and moving colonies.
2. Catching Swarms clustered on accessible places such as low tree branches.
3. Installing packed bees.

Routine Apiary Management Activities 

1. Provision of water during dry season
2. Provision of security by fencing
3. Provision of shade to the hives
4. Provision of foraging plants to provide pollen and nector to bees.
5. Pests control in apiary.
6. Re-stocking of empty hives.
7. Hive inspection; ensure that the hive does not become dirty or a residence for mice and wasps that keep of the swarm.
8. Colony division and unification; splitting the colonies already in the apiary, transfer the brood with the queen in to the new hive.
9. Annualre-queening; kill and discard the old queen, leave the colony queen less for 24 hours and introduce the new queen in the hive.
10. Supplementary feeding; during prolonged dry seasons, provide sugar Syrup
11. Apiary cleaning, cut the grass around the hives, remove tree branches touching the hives.
12. Record keeping; makes hive inspection easy.

Systems of Bee Keeping 

1. Bee killing or honey hunting

This is where hunters invade nests, kill bees for honey.

Disadvantages of honey hunting
1. Nests and bees are destroyed or bees abscond.
2. Bees may become aggressive and attack people or animals.
3. Access to the colony can be far, difficult and dangerous.
4. Combs get mixed during harvesting and this can produce bad quality honey.
5. The environment is damaged since trees are cut and fires are set.

2. Bee hiving
This method conserves bees and allows regular harvesting of honey and wax. 
Honey bees are encouraged to settle into simple or Traditional hives

Advantages of bee hiving
1. The fixed combs are cheap and require limited labour costs.
2. Less risky than honey hunting.
3. Hives can be placed close to home.

Disadvantages
1. Combs are fixed and must be broken during harvesting hence cannot be re-used
2. Honey yields are modest.

3. Bee keeping
This involves the keeping of bees in specially designed modern hives such as the Top bar hive and Langstroth's hive in which combs are movable without disturbing neighboring combs.
 







SOCIAL BEHAVIORS OF BEES

Bees are social insects’ i.e they live and work together. In so doing they exhibit a number of behaviors referred to as social behaviors. Such behaviors include; 

1. Migration: 
It’s the process of bees leaving the hives they had colonized over sometime,

Causes of migration
1. Pests and predators.
2. Unfavorable weather e.g. overheating.
3. Dampness.
4. Disturbances by man.
5. Shortage of forage.
6. Disease attack.

2. Swarming:
It’s when a swarm (group of bees with one or more queens) leaves a colony.  It's the movement of bees from one place to another looking for a new bee hive.
Causes of swarming
1. Change in the ratio between number of young workers and the brood. As honey occupies many cells, the foragers have to vacate and find a new hive.
2. Overcrowding in the hive due to rapid population build up.
3. Emergency of a new queen in the colony makes the workers to vacate.
4. Overheating in the hives encourages buildup of new queen cups and queen cells hence swarming.
5. Outbreak of pests like mites and ants and diseases in the hives.
6. Sick or infertile queen that makes worker bees to vacate the hive.
7. Damage of brood combs during honey harvesting or by pests and parasite in the hives.
8. Strong bad odour/smell in the surrounding environment that makes the bees uncomfortable.
9. Too much direct light to the hive.
10. Shortage of food and water within two miles radius of the hive.
11. Annual urge to multiply in New and better environment.

Prevention of swarming
1. Adding honey supers on time to increase hive volume.
2. Removing artificial swarms from the colony.
3. Good ventilation of the hive to reduce temperature rise.
4. Controlling pests and đisease in and around the hives to make the bees comfortable and reduce damage of the brood.



3. Absconding
Is the sudden departure of the entire colony from their hive.

Causes of absconding 
5. Damage to the brood 
6. Overheating of a hive 
7. Attack of bees by predators 
8. Absence of food within the environment 
9. Overcrowding in a hive 
10. High humidity in a hive 
11. Excessive creating of combs by rain. 
COMMUNICATION IN BEES

1. Honey bee dances

These include;
a) The circular or round dance: Performed when food is150meters around the hive.
b) Waggle dance: performed when food is l50 meters and more away from the hive.
c) The sickle dance.

2. Pheromones 

These include;

a) Worker pheromones
i. The Nasanov gland produces geraniole, citral 2,citral E, Nerol, Nerolicacid, Geronic
Acid and Farnesd. These help bees to easily find entrance to the hive during swarming.
ii. The Koschevnikov gland: Secretes the alarm pheromone that attracts other bees after a beestings your body.
iii. The Dufourglands: indicate families, colony kinship or nest ownership.
iv. Mandibular glands: secrete heptan-2-one for designating an object or attack.

b) Queen pheromones
i Mandibular glands: secretes the queen substance' queen mandibular pheromone' containing: 9-oxodes.-trans-2-onoic acid that inhibits workers from constructing emergency queen cells, inhibits ovary development in workers.
ii Attracting drones during mating flight.
iii Attracting workers to the queen in the hive
iv The Koschevnikov glands: formation of the clusters of court bees that surround the queen

c) Drone pheromones:
The mandibular glands secrete a hormone that causes drones to gather together.
MANAGEMENT OF BEES 
The management of bees may have the following practice that will ensure production of honey that has good quality and quantity. The practices that are crucial to high production are:- 
1. Feeding 
2. Parasite control 
3. Disease control 
4. Providing hives 
5. Catching or swarms 
6. Clearing an apiary 
7. Hive baiting 
8. Colony inspection 
9. Establishing forage 
10. Catching the queen 
11. Re queening 
12. Dividing a colony 
13. Uniting colonies 
14. Harvesting honey 
1. Feeding 
This supports the productivity of bees more especially during the dearth period when there is limited forage.  Feeding bees may involve the following:- 
1. Provide sweet food waste in water near the apiary 
1. Plant nectar source plants near the apiary e.g. Acacia, Rice, bottle brush, Calliandra, Citrus, Mango, Coffee and clover, beans, banana, maize, sunflower 
1. Provide water more especially during the dry period in small dishes where bees cant drown 
2. Parasite control 
 Bees can be attacked by a number of pests and some are predators. The common pests are wax moths, ants, wasps, spiders, mice, rats, hive beetles, toads, birds, termites, monkeys, chimps, honey, badger, man. 
	Pest
	Damage done
	Control

	Ants 
	Eat nectar 
Eat honey 
Eat bees and brood 

	Grease the hive stands and wire 
Apply oil on hive stands 
Burn the ants 
Keep the apiary clean 

	Wax moths  
	Feed on wax used by bees to make combs 
	Build your colonies to be strong 
Remove infected wax from hive
Remove old un used combs from a hive 

	Birds 
	Capture bees and eat it 
	Set up a good apiary structure to protect bees 
Scare away birds using nets around the apiary  

	Wasps and spiders 
	Attack and eat worker bees 
	Remove webs and nests for wasps and spiders from apiary area.  

	Mice and rats 
	Makes nests in hives disrupting bees 
Urinate in hives which repels bees 
	Removal nests from hives 
Kill the rodents 
Hang hives on wires that cannot be climbed by rats and mice  

	Hive beetles

	Eat honey and pollen 
	Smoke hive with tobacco leaves 
Grease the hives and stands Site hive at good height 
grease the hives and stands

	Toads 
	Capture and swallow bees 
	Inspect hives constantly and kill toads around 
Site the hives at good heights

	Termites 
	Destroy hives by eating wood 
	Kill termites in mounds
Dig mounds around apiary and capture queens
Treat stands using insecticides 

	Monkey, chimps and honey badger 
	Destroy hives 
Eat honey combs, brood and bees 
	Make a fence around the apiary
Make strong hives that cannot be easily broken into
Wind a wire around the hive lid to keep it firmly



3. Disease management  
Bees are attacked by protozoa, bacteria, fungus and viruses causing several diseases. The common diseases are;
1. Varroasis 
2. American foul brood 
3. Chalk brood 
4. Nosema 


1. Varroasis. 

It’s caused by a virus transmitted by parasitic bee mite (Varroa jacobsonii) or Varroa destructor. It attacks adult bees and brood. 

Signs 
1. Low ability to feed the brood by adults 
2. Loss of condition 
3. Shorter life span 
4. Reduced flight per day or reduced activity 
5. Bees carry less nectar and  pollen 
6. Bees die after leaving the hive. 

Treatment 
1. Use synthetic chemical against mites e.g. biocides like a pitol, Amitraz, Apistan,( but these cause cancer) 
2. Treat using lactic acid, etheric oils and natural camphors 
3. Use biotechnical treatment 
4. Use fornic and oxalic acids against mites in colonies without brood 
5. Remove drone broods whenever possible

2. American foul brood (AFB) 
It’s caused by a bacteria Bacillus larvae 
Signs  
1. Sunken perforated brood cell capping 
2. Only young bees are susceptible 
Treatment 
1. Isolated the colony from other hives 
2. Affected frames should be burnt to avoid robber bees from carrying the spores to other colonies 
3. Mix Terramycin with powdered sugar and provide to the bees at the end of top bars. 
4. Always replace the old black combs with new ones. 

3. Chalk brood 
It’s caused by a fungus called Ascosphceera apis.  Common sign is the presence of mummies of bee larvae in cells of brood nest in front of the hive entrance and bottom board. 

Fungus growth is encouraged by
1. Humidity weakness of the colony. 
2. High humidity in a hive may be caused by:- 
3. High rainfall amounts 
4. Humid interior of hives (leaking hives) 
5. Placing hives in humid areas 
6. Narrow flight openings. 

Weak colonies are caused by;
1. Disruption of balance between brood and adult bees 
2. An old queen 
3. Diseases 

Prevention 
1. Provide good scope for ventilation and a wide opening flight 
2. Ensure hives are leak proof 
3. Raise hives at least 0.5m above the ground. 
4. Work only with strong colonies 
5. Unite weak colonies with others that are strong 
6. Regularly renew old colonies

4. Nosema 

It’s caused by a protozoa nosema apis and only affects Apis mellifera. 
It attacks intestines of adult bees. 

Signs  
1. Diarrhoea in adult bees 
2. Low life span of infected eggs 
3. Low honey harvest. 

Prevention 
1. Choose an apiary site that is well ventilated. 
2. Provide enough pollen and food stores 
3. Regularly renew combs 
4. Scrub the bottom board with disinfectant like soda water. 
5. Fumigate bee keeping equipment and empty combs using acetic acid.

Treatment  
1. Feed bees sugar syrup (2 to 1) with a dose of 30 mg active component fumagillin per litre 
2. Feed bees with decontaminated pollen soya flour 
1. Melt down the contaminated combs and decontaminate the equipment. 

5.  Providing hives 
Select a good site or apiary site where the hives are placed. The hives that are provided should have the following features:- 
i) Should be clean 
ii) Should have a good ventilation 
iii) Should be leak proof 
iv) Should  be of good size 
v) Should be made from nonpoisonous materials 
vi) Should have enough flight entries 
vii) Should have handles for easy carrying 
viii) Should be simple and easy to use. 

6.  Baiting a swarm 
i) Take a small hive (bait hive) that has ever been inhabited by bees. 
ii) Place the hive in a good place where bees can easily access it. 
iii) Protect the hive from strong winds 
iv) As soon as the bees enter the hive, they should be taken to Apiary the same night. 
v) Baiting should be done during the swarming season (beginning of the dry season) 
 
7. Capturing a swarm
i) Look for a swarm of bees clustering on a branch or where it can be easily caught 
ii) Spray the bees with sugar syrup to wet their wings. This makes it heavy and concentrated on licking the sugar so that they cannot fly. 
iii) Cover the swarm into a light and well ventilated container that can be easily carried. 
iv) Shake the swarm into the container and cover it. 
v) Identify the queen and confine her in a match box or cage. 
vi) Pin the queen cage in the upper part of the container with bees. 
vii) Leave the container in cool shade covered with a damp cloth till evening. 
viii) Carry the bees and place it together with the queen cage into a well prepared hive. 
ix) Release the queen from the cage after two days. 

NB: 	Handle the bees with care to prevent absconding 

8. Cleaning the Apiary 
i) Remove bushes from the apiary to encourage a good view of the apiary for security 
ii) Any habitat for parasites should be destroyed to reduce or control damage to the hives and colony. 


 
10. Colony inspection 

This is important because it; 
i) Ensures that the hive is clean 
ii) Pests are put under control 
iii) Allows you determine strength of your colonies 
iv) Allows for re-allocation of hives 
v) Facilitates identification and treatment of diseases. 

During inspection, the following are checked:- 
i) Bee aggressiveness 
ii) Activity of the queen 
iii) Presence of queen cells 
iv) Presence of honey and pollen 
v) Old brood combs and black combs 
vi) Brood pattern 
vii) Disease and pest signs 
viii) Sealed and unsealed brood 
ix) Surplus sealed honey 
 
11. Establishing forage 
The shorter the distance between the forage and hive the more nectar, pollen and water obtained plant nectar source near the hive source.  The major sources of nectar for bees are Acacia, rice, calliandra, citrus, mango, coffee, clover, maize, beans, matooke and eucalyptus. 

12. Catching the queen 
The queen is caught in order to find out its activeness, age and productivity once its discovered that the queen is not active then, she should be captured and killed and re queening done. 

13. Re queening 
This is done by killing the old queen and introducing a young queen into an old colony. 
This well improves the strength and productivity. Re queening should be done every after two to three years. 
Re queening can be done in the following ways:- 
1. Grafting. 1 to 2 day old eggs are put in queen jelly so that they are fed royal jelly. After developing into queen, they are introduced into a hive and the old queen eliminated. 
1. Doolittle method.  It involves swapping queen broods from one hive with another that has a failing queen. This allows a new queen to a rise so that the old one can be eliminated. 
1. Supercedure.  Encouraging a colony to raise her own queen. The old queen is killed so that worker bees select young larvae from a comb and feed it on royal jelly to become queens.  The first queen to emerge will kill other queens. 

14. Colony division 

This is done to increase apiary size and production. It’s done when bees are getting ready to swarm or after the honey flow presence of queen cells in hive shows that they are about to swarm. 

Steps to follow 
i) Choose a productive, less aggressive colony with brood, eggs, pollen and honey 
ii) Prepare a new empty hive and your bee keeping equipment 
iii) Smoke the colonized hive and select a comb with queen cells 
iv) Transfer the comb with old queen into the new hive leaving developing queen cells into the old hive 
v) Also transfer one or two combs with sealed brood and a little unsealed brood plus one or two combs of honey and pollen. 
vi) Include bees on all the combs you transfer and brush into the new hive 
vii) Move the new hive to a site at least 10 metres from old site. 
viii) The new queen will hatch out in the old colony and this will become a new colony 
ix) Feed the bees in the new hive

15. Colony unification 
This aims at strengthening colonies by uniting two weak colonies to form one that is strong. 
A colony can produce surplus honey only when its strong. 

Procedure 
i) Smoke both hives thoroughly so that their familiar smells are covered. 
ii) Dust them with flour or spray with sugar syrup to prevent bees from fighting 
iii) Transfer all the top bars with combs and bees together into one hive 
iv) Alternate combs from the different colonies and you do so until all the brood combs are united and then add the honey combs 
v) Close the hive and leave, the united colony undisturbed for the next few days. 

16. Harvesting 
Good quality honey can fetch a high price 

Procedure of harvesting honey
i) Light the smoker with some burning charcoal and some, dry farm materials 
ii) Wear the bee keeping uniform (bee suit, bee brush, hive tool, gumboots and gloves) 
iii) Approach the hive and smoke inside the entrance holes 2 – 3 short puffs to disarm the guard bees 
iv) Smoke around the hive if bees are emerging to disorientate them. 
v) Start from the back by lifting a few top bars 
vi) Smoke back the bees that emerge from the opening 
vii) Smoke inside the hive from the back pushing the colony inside from the rear to the front 
viii) Use a cloth to cover the open hive to keep it dark inside 
ix) Tap each top bar to find out whether it has a honey comb (hollow sound indicates empty top bar while dense sound indicates presence of honey comb 
x) Harvest combs that are at least two thirds capped or sealed full of honey 
xi) Lift out combs holding them vertically from the top bar so they do not break under the weight of honey. 
xii) Cut away the light coloured combs leaving about 1cm of comb for the bees to use to rebuild a new honey comb. 
xiii) Leave the combs with brood and pollen and some honey combs for the bees
xiv) Return the top bars into place 
xv) Place the honey combs into a clean re – sealable bucket that can be closed to keep away robbing bees. 
xvi) Carry a second bucket for substandard combs (old dark combs) to clean the hive 
xvii) Return the hive to its normal state after harvesting 

Precautions 

i) Honey should not be harvested during wet weather since its hygroscopic 
ii) Harvest in the cool early hours of the day when bees have gone out 
iii) Do not work at night to avoid harvesting poor quality honey 
iv) Do not use too much smoke to stop tainting honey with its smell 
v) Put honey combs in a clean container. 
 
Physical properties of honey 
i) Has a high viscosity 
ii) Has high density (specific gravity) 
iii) Has low surface tension 
iv) Its highly hygroscopic 
v) Colour varies from clear and colourless to dark amber or black 
vi) Has low thermal conductivity 
vii) Crystallizes at normal storage temperature 
viii) Ferments when moisture concentration is high 

Uses of honey 
i) Eaten as food 
ii) Takes away fatigue and improves sexual power 
iii) Mixed with bread and milk products 
iv) Helps in recovery from alcohol intoxication
v) Cures a number of diseases. 

17. Record Keeping 

Like in any other farm enterprise, it is important to keep records in bee keeping business. 

Importance of Record Keeping to a Bee Keeper 

i) They are used in selection of the queen for use inbreeding.
ii) Used during evaluation of the economic viability of the colonies and the apiary.
iii) They are used during inspection and monitoring of the progress of the colonies in the apiary.
iv) They are used to time the progress of the hives to ensure timely harvesting of honey
v) Used during control of pests in the colony.
vi) Used to assess profitability of the bee enterprise 

Example of records to be kept by Bee Keepers 

i) Date/time of last inspection,
ii) Forage and weather conditions
iii) Date of occupation/colonization
iv) Honey yield per harvest
v) Age of queen
vi) Cash flow analysis.
vii) Date of last harvest
viii) Colony strength and growth
ix) Amount of honey in store
x) Hive characteristics
xi) Swarming record
xii) Pest incidence and their control.









BEE KEEPING TOOLS AND EQUIPMENT

1. BEE HIVES 
They serve as houses for bees.

Types of Bee hives 
The type of a hive to be used by any farmer will depend on the following:- 
i) Capital available 
ii) Scale of production 
iii) Knowledge and Skills of the farmer 
iv) Availability of materials for building hives 
v) Prevailing environmental conditions 
vi) Environmental conditions of the place
Types of hives 
1. Fixed comb hives 
1. Removable comb hives with top bars 
1. Removable comb hives with frames 
Fixed comb hives 
These have opening at two ends or one end but do not allow removal of combs separately. They are mainly the traditional hives and can be made from; 
1. Tree bark 
1. Hollow tree stem 
1. A clay or earth pot 
1. Metal container 
1. Circular basket covered with polythene paper 
Advantages of fixed comb hives 
i) They are cheap to buy 
ii) They are easy to make 
iii) They are not easily attacked by ants 
iv) The colony is not constantly disturbed by the bee keeper 
Disadvantages of fixed comb hives 
i) The colony cannot be inspected 
ii) Combs with brood are easily damaged 
iii) It’s difficult to control swarming 
iv) It’s difficult to replace a queen 
v) Poor quality honey may be got due to harvesting the broods 
vi) have low average yield of honey i.e. 6 to 10 kg of honey per hive per year 
Removable comb hive with top bar 
These are hives used for managing Apis mellifera mainly e.g. Kenya top bar hives and Johnson hive. 
Advantages of top bar hives or removable comb hives with top bar. 
i) They easily allow inspection of colony development 
ii) Honey combs can be easily removed without damaging the brood 
iii) Honey quality is good because no brood is harvested 
iv) Queen excluder can be easily introduced to improve quality of honey 
v) Contamination of honey by dead bees is early avoided 
vi) Mass killing of bees is reduced since brood combs are not removed 
vii) They can be made with readily available materials. 
viii) Good honey yield between  20 to 40 kg per hive per year
Disadvantages of top bar hives or removable comb hives with top bar 
i) They are more expensive to buy than the fixed comb hives 
ii) They are difficult to make
iii) They  require more materials to make 
iv) Colony can be disturbed constantly during inspection 
v) Honey combs can be easily broken during removal 
vi) Combs with brood are not separated from those with honey. 
Removable, comb hives with frames. 
Examples of such hives are; WBC, Langstroth, Dadant, East African long hives. 
Advantages 
i) Combs with brood are easily separated from those with honey 
ii) Combs can be removed from frames without braking it 
iii) Hives can be transported for long distances without breaking combs 
iv) Honey can be extracted from combs without damaging it using a centrifugal honey extractor 
v) Produces more honey than the other types as wax collection by bees is limited. 
vi) Very good honey yield between 50 to 60 kg per hive per year

Disadvantages 
i) They are very expensive to buy 
ii) They require a lot of materials to make 
iii) Sealing of honey combs take long 
Categories of hives 

A. Traditional hives: these include the following;

1. Log hive: A tree is felled and cut in to cylindrical or truncated conical shape.
2. Basket hive: woven flexible sticks in a cylindrical or truncated conical shape.
3. Grass hive: woven dry grass in a cylindrical form.
4. Clay-pot hives.
5. Gourd hives.

NOTE. The traditional bee hives are cheap and simple.

Disadvantages of Traditional Bee Hives.

1. It's not easy to inspect the colony.
2. It's not easy to harvest honey.
3. They are easily affected by pests.
4. They give low yield of honey.
5. Don't permit Return of honey combs.
6. Combs affected by diseases can't be identified and removed.

B. Improved hives

Advantages of using Improved Bee Hives
i) The combs can easily be removed from the colony for inspection and replaced.
ii) Harvesting is easy and possible to select ripe combs.
iii) The honey combs can be removed from the colony without disturbing the brood nest.
iv) It leads to high yield of honey and bee wax.
v) They have high colonization rate if baited correctly.
vi) The queen excluded can be fixed to separate the honey comb from the brood.
vii) It leads to improved honey quality since the pollen and brood combs are not included in the honey.

Disadvantages of Improved Bee Hives 
i) They are expensive to buy.
ii) They requires lot of skills to make and use.
iii) They requires lot of care and supervision.
iv) There are high rates of absconding by bees if not well managed.
v) They take long time to be colonized if not correctly baited.
vi) They have many movable parts that pave way for entry of pests into the hive.
Examples of Improved Bee Hives 

1. Langstroth hive: made up of the following: Iid, Crownboard, Honeysuper, Queen excluder, Brood chambers and Floor Board 

Functions of the parts of Langstroth hive 
Bottom board:  a wooden stand on which the hive rests. Frames and foundation: wooden frames hold sheets of bees wax. Hivebody/brood chamber: a large wooden body for bees to rear brood and store honey for their own use. Queen excluder: placed between the brood nest and the honey supers, keeps the queen confined in the brood nest. Honey supers: bees store surplus honey that is harvested. Inner cover: insulates the hive against temperature changes. Over cover: provides weather protection. Feeders: hold sugar syrup that is fed to the bees in prolonged dry season.

Advantages of using a queen excluder
1. The queen bee only lays eggs in the brood chamber.
2. The honey chamber contains clean honey.
3. Wax from the honey chamber is clean and white.
4. When honey is removed; bees are calm as there are fewer disturbances.
5. Bee population increases steadily and therefore more honey is produced since there is no disturbance to the queen and the brood.

Advantages of the langstroth hive
1. The comb is firmly fixed to foundation of the frame hence easy to harvest without damaging the comb
2. The strength of the built in compact so allows easy transportation, Honey is extracted using the centrifugal extractor making it possible to remove the honey without damaging the comb.
3. Very few bees are crushed during hive manipulation.
4. The queen and brood are undisturbed during honey harvesting.
5. It is easy to hive a swarm of bees since the bees easily pass through the space between the frames.
6. Hive boxes can easily be stacked for storage.
7. It is difficult to be stolen.

Disadvantages of the langstroth hive
1. It is expensive to purchase.
2. A high degree of craftsmanship is required to build the hive.
3. The wood for constructing the langstroth frames needs to be seasoned for at least a year, which is hard for local carpenters.
4. It requires many equipment to harvest the honey e.g. extractors, de-Capping knives, trays.
5. They are heavy and difficult to carry.

2. The top-bar hive

Advantages of top-bar hive
1. The size of the hive can vary to suit local conditions.
2. Every comb is accessible without removing the others.
3. The brood can easily be inspected for disease, giving the beekeepers control over the hive.
4. The bee keeper can judge the exact time when the combs are ready for harvesting.
5. The farmer gathers good quality bee wax which is marketable.
6. No lifting is required other than that of the comb.
7. There are better management techniques promoted by these hives hence preserving and improving bee populations.

Care/ Maintenance of Bee Hives 

4. Painting of external surfaces with preservatives.
4. The hive should be put in a leak proof place to prevent deterioration of timber.
4. The hives should be raised off the ground to prevent pests and dampness.
4. Protect the hives from wild animals and farm animals by fencing.
4. Never use fire on the hives as this can damage the hives.

Selecting a site for placing hives  
i) Should be free from bee predator that can eat bees 
ii) Should have a good shade to ensure favourable hive temperature 
iii) Should be quiet to reduce disturbance to bees 
iv) Should be free from other livestock to reduce risk of injury to either side 
v) Should be near a water source ensure that bees have enough access to water 
vi) Should be near vegetation or flowers which is a good source of nectar 
vii) Should be well sheltered from  strong winds  that can destroy hives
viii) Should be free from flooding  that destroys hives
ix) Should have low humidity  to protect bees from fungal infections

Procedure of Stocking a Bee Hive 
1. Smear a hive with an aromatic old comb or shecpsorrel to attract bees.
2. Transfer a swarm cluster to a new hive using a catchernet. 
3. Ensure the queen is in the swarm cluster.
Note. Catching of bees is best done in the morning whether bees are less active,
4. Use a catcher box-a small box placed near a bee cluster, when bees collect in it,
5. Transfer the box close to the hive and position it conveniently. The bees then move into the hive.
6. Place the hive in a convenient site; this increases the chances of a swarm occupying it.

Factors that encourage colonization of the bee hive
1. Cool environment.
2. Availability of water.
3. Availability of flowers.
4. Placing hives in a quiet and isolated place
5. Place hives in a north-south direction to avoid the sun.
6. Placing hives in a cool sheltered place.
7. Putting a small bee warm or queen in a hive.

2. SMOKERS
Produce smoke which calms bees and reduces stinging.

Adaptations of the smoker to its functions;
1. Possess a bellow for pumping/puffing smoke in the hive.
2. Posesess ignition chamber where dry material is put with fire to produce smoke.
3. Narrow outlet/vent for smoke to enter the hive inlets.
4. Handle for grip during the operation.

How to use a smoker
1. Put burning materials or substances with smoke in the ignition chamber.
2. Press the bellow to generate pressure to release smoke out.
3. Apply smoke coming out through the vent onto the hive to suffocate the bees and make them docile.

3. HIVE TOOL (PRYING TOOL)
1. It is sharp at one end and is used in cutting honey combs during harvesting. It's also
2. Used in prying i.e used to separate the top bars
3. Container; used for placing honey after harvesting
4. Bee suites, veils, gloves; protect the bee keeper's body, head and arms from stings
5. Honey tank; for storage of honey.
6. Honey extract or; extracting honey from the combs. Solar waxes extract or melt at the comb
7. After honey extraction to recover the wax for further industrial use.

HONEY BEE PRODUCTS 
These includes 
1. Honey, 
2. Bee wax, 
3. Propolis, 
4. Bee pollen, 
5. Royal jelly, and 
6. Beevenom


HONEY
It’s the main product we get from bees  
Uses of Honey 
1. Food to humans as a sweetener or eaten directly.
2. Health benefits are derived from feeding on honey e.g. For respiratory diseases, gastriculcers, skina and wound healing.
3. Honey helps with recovering from alcohol intoxication.
4. Raw material in baked products, confectionary, milk products.
5. Honey is used in tobacco, meat, cosmetic industry.

Composition of honey
1. Honey sugars, 95-99% of honey dry matter
2. Water content;
3. Acids.
4. Mineral salts. eg. Chlorine, sodium, calcium, magnesium, potassium.
5. Lydroxymethylfural.
6. Water in soluble solids-suspended wax particles, insects, vegetable debris and pollen grains.

Factors affecting quality of Honey 
1. The method of extraction: direct heating of the honey combs discolors the combs lowering its quality.
2. Type of flowers from which the nectar was collected.
3. Season of the year; honey formed of dry season tends to be of a lower quality.
4. Stage of honey maturity; mature honey is of good quality.
5. The method of storage after harvesting.
6. The method of handling during harvesting i.e dirty containers results to poor quality honey.

Honey Harvesting 
Precautions taken during honey harvesting
i) Harvest when the honey is ready;  i.e smells of honey, when bees are more aggressive than usual.
ii) Harvest in the cool of dusk.
iii) Do not harvest during rainy weather as water dilutes the honey.
iv) Use a suitable smoker.
v) Harvest combs that are 2/3 full of honey.
vi) Leave light coloured combs for the bees to use re-build a new honey comb.
vii) Place the honey combs into a pot or bucket that can be closed to avoid robbing.
viii) Always carry two clean and dry containers with sealed lids.
ix) Remove dirt from then honey.
x) Avoid propolis and too much pollen in honey.

Steps of Harvesting Honey 
i) Be clean and use clean sterilized equipment.
ii) Wear protective clothing and assemble all the necessary tools at the apiary.
iii) Place a few embers in a smoker.
iv) Using a smoker, puff all around the sides on the hive then introduce smoke inside the hive gradually. On sensing danger, the bees inside the hive suck a lot of honey and thus become docile and will not sting a lot. 
v) Remove the hive's top cover.
vi) Systematically remove the top bars each in turn and check for comb formation.
vii) Scrape off the bees from the combs with use of a hive tool. If the comb is bright in colour, then it contains honey, but if it is dark colored, then it has brood.
iv) If the comb has honey, cut it using a hive tool and leave small length (2.5cm) still attached to the bar and place back. This will serve as an orientation line for a new comb.
v) Place the cut comb in a clean container.
vi) Leave some honey combs for the bees.
vii) Work gently and smoothly not to upset and kill bees.
viii) After checking all the combs, replace the top cover to its normal position.
ix) Carry the containers out of reach of bees still buzzing around.

Processing of Honey 
1. Sieving method: the honey combs are crushed placed in a muslin cloth put on a container and left for several hours. The honey drips through the muslin cloth into the container leaving the combs with wax on the cloth. The honey is then collected and any scum scooped out,
2. Heat method: the honey combs are put in a container which is then immersed inside another container with water being heated. The combs are heated causing honey to melt. The honey is placed in a clean container and left to cool. After cooling, any wax found floating on the honey is removed.
3. Honey extractor: used in large scale honey extraction Crushed honey combs are
Placed in A centrifugal extractor which is operated either manually or mechanically The high centrifugal force extracts honey from the combs.

BEEVENOM
Uses of beevenom
Beevenom is a defensive agent against predators. It is water soluble and not fat soluble

REVISION QNS
(a) Describe the procedure of harvesting honey from a bee hive.
(b) What factors affect the quality of honey?
(c) Describe the procedure of dividing a bee colony.
(d) Describe the methods of controlling predators in a bee hive
(e) Explain how to site and manage an apiary 
(f) Describe the different types of hives to use in bee keeping
(g) Explain the different tools and equipment used in bee keeping
(h) Suggest advantages of carrying out apiculture as compared to other forms of farming
(i) What is swarming? What cause swarming in bees and how can it be controlled. How is swarming different from absconding?
(i) Define the following 
      i) Chunk Honey 
     ii) Comb Honey 
iii) Capped Honey 
(j) Apart from honey mention other products of honey  

Terms used in bee farming 
1. Absconding – the act of bees leaving a hive after disturbance. 
1. Apiarist – A bee keeper 
1. Apiary – Group of bee colonies kept in one location. 
1. Baiting – The act of attracting bees to colonize a hive by providing dummy hive. 
1. Bee escape - a device that lets bees pass in only one direction for removal of a comb built between and attached to other combs. 
1. Brace comb – section of a comb built between and attached to other combs
1. Brood. Early stages of bee larvae in a comb before emerging as adult bees 
1. Brood comb. Wax comb from brood chamber of hive containing brood. 
1. Burr comb. Comb built out of place between movable frames or between the hive bodies. 
1. Capped honey -  Cells full of honey, closed or capped with bees wax. 
1. Castes – The three types of bees i.e. queen, drone and workers in a colony. 
1. Cell  - six sided hexagonal compartment of a comb, used to raise a brood or store honey and pollen. 
1. Chunk honey. A jar of honey containing both liquid honey and piece of comb with honey. 
1. Colony. A group of worker bees, one queen and several drones. 
1. Comb honey. Honey marketed and eaten in combs.
1. Dearth period. period when there is little or no nectar and pollen for bees to forage 
1. Extractor. A machine that removes honey from combs. 
1. Field bees.  Mature bees that can fly out of a hive to collect pollen and nectar, water and flour. 
1. Field force. Ability of bee colonies to collect nectar. 
1. Forage. Any kind of vegetation that acts as flower source to bees. 
1. Foragers. Worker bees that collect nectar, pollen and water from the field. 
1. Grafting. Transfer of young larvae from worker cells to queen cups 
1. Hive. It’s the home of bees. 
1. Hive stand. A device that elevates the bottom board of a hive up off the ground. 
1. Honey bee. Genus Apis family Apidae order hymenoptera. 
1. Honey comb. Cells of wax made by bees to store honey, colon and larvae. 
1. Honey flow. A period when bees are collecting nectar from plant in big amounts 
1. Honey house. Shelter in which bee hives are kept 
1. Langstroth. Type of hive 
1. Laying worker. Worker bees which lay unfertilized eggs producing drones. 
1. Mating flight. A flight of a virgin queen during which she mates with drones high in air. 
1. Mead. Ancient name of wine made with honey. 
1. Migratory bee keeping. Movement of hives from one area to another to take advantage of honey flows from different crops. 
1. Nucleus. A small colony of bees resulting from colony division. 
1. Nurse bees. Adult bees that feed the larvae and perform other tasks in the hive. 
1. Package bees. A quantity of bees with or without a queen shipped from one place to another to start or boost colonies. 
1. Pheromones. Chemicals secreted by bees to convey information to other bees. 
1. Play flight -short orientation flight taken by young bees in large numbers. 
1. Pollen trap. Device that forces bees entering a hive to walk through a mesh that removes pollen into the tray. 
1. Queen. Sexually developed female bee that gives birth to bees in a colony. 
1. Queen cell -A special cell on a comb built purposely for raising a new queen. 
1. Queen excluder- a device in a hive that stops the drones and queen from accessing some area or place. 
1. Queen right: a colony of bees with a properly functioning queen. 
1. Re queening. The practice of introducing a new queen in an old colony to  replace the old un productive queen. 
1. Royal jelly. Glandular secretion of young worker bees used to feed the queen and young brood. 
1. Robbing. Bees that steal honey from other hives. 
1. Scout bees. Worker bees searching for nectar 
1. Sealed brood. Brood in pupal stage with cells sealed. 
1. Skip - is a bee hive of straw and dome - shaped lacking movable frames. 
1. Swarming. It’s when a colony or part of a colony decides to leave a hive with or without  a queen. 
1. Sugar syrup is a liquid substance made from 50% sugar  and 50% water for supplementary feeding of bees. 
1. Super; a special place in a langstroth hive in which honey is produced. 
1. Supercedure. A situation when the old queen becomes un productive to allow workers create a new queen. 
1. Surplus queen. Excess amount above that amount needed. 
1. Un capping knife. Knife used to remove honey cell caps so that honey can be extracted. 
1. Wild bees. Any insects that provide their nests with pollen but do not store surplus honey 
1. Winter cluster -Closely packed colony of bees in cold weather. 
1. Worker bee. Sexually (sterile) undeveloped female bee. 
1. Aggressiveness: tendency of some bees being prone to attacking and defending than others.
1. Honey flow, it's the collection of nectar in abundance by bees due to favorable conditions.
1. Dearth period, it's when honey production is at minimum when plants stop flowering.
1. Field force, it's the total population of a colony that collects nectar, pollen and water.
1. [bookmark: _GoBack]Supercedure: it's a means by which an old queen may be replaced. This is when a colony realizes that the queen is no longer productive, producing more drones than workers    END
