Honey bees
. Honey bees and their usefulness are known to man from prehistoric times. Mention of bees are found in vedas, Ramayan and Quran. The modern bee keeping became possible after the discovery of movable frame hive in 1851 by Rerd. L.L.Langshoth. In India beekeeping was introduced in 1882 in Bengal. Rerd. Newton introduced beekeeping to south India in 1911. But still India is much behind USA, Canada, Europe, Australia and Newzealand in beekeeping. 

Bee species 
There are five important species of honey bees as follows. 

1. Apis dorsata               : The rock bee Apidae. 

2. Apis cerana indica     : The Indian hive bee Apidae. 

3. Apis florea                  : The little bee Apidae. 

4. Apis mellifera             : The European or Italian bee Apidae. 

5. Melipona irridipennis : Danner bee, Meliporidae stingless bee. 
Apis dorsata:- 
1. They construct single comb in open (About 6ft long and 3ft deep) 

2. They shift the place of the colony often. 

3. Rock bees are ferocious and difficult to rear. 

4. They produce about 36 Kg honey /comb/year. 

5. The bees are the largest among the bee described. 
Apis florea 
1. They also construct comb in open of the size of palm in branches of bushes, hedges, buildings, caves, empty cases etc. 

2. They produce about 1/2Kg honey/year/hive. 

3. They are not rearable as they frequently change their palce. 

4. The size of the bees is smallest among 4 Apis Sp. Described. (smaller than Indian bee). 

5. They distributed only in plains and not in hills above 450M. 
Apis cerana indica (Indian bee/Asian bee) 

1. They make multiple parallel combs on trees and cavities in darkness. 

2. The bees are larger than Apis florae but smaller than Apis mellifera. 

3. They produce about 5Kg of honey/year/hive. 

4. They are more prone to swarming and absconding. 

5. They are native of India/Asia. 
Apis mellifera (Italian bee or European bee) 

1. They also make multiple parallel combs in cavities in darkness. 

2. They are larger than Indian bees but smaller than Rock bees. 

3. They have been imported from European countries.(Italy) 

4. They yield on an average 35Kg/hive/year. 

5. They are less prone to swarming and absconding. 

COMPARISON OF BEE SPECIES

	Character
	Rock bee
	Indian bee
	Italian bee
	Little bee
	Dammer bee



	Size
	Biggest
	Medium
	Medium
	Smaller 
	Smallest



	Honey yield/year
	35 kg
	3-5 kg
	100 kg
	1 kg
	100 g



	Comb construction
	Single wax comb in open space
 ( 1m dia)
	Several parallel wax combs in concealed place
	Single wax

Comb in open space (5 cm dia)  
	Cerumen combs in cracks and crevices 

	Domestication
	Not possible
	Possible 
	Possible
	Not possible
	Possible

	Migratory behaviour
	Present
	Present
	Absent
	Absent
	Present



	Population

         /colony
	25,000
	20,000-30,000
	20,000-30,000
	5,000
	500-1000



	Nature
	Ferocious
	Tamable
	Tamable
	Not ferocious
	Biting


COMPARISON OF BEE CASTES

	Characters
	 Queen
	Worker
	Drone

	Development 
	 Fertile(
	Imperfect(
	Fertile(

	Feeding
	Fed by workers
	By themselves
	Fed by workers

	Compound eye
	Dicoptic
	Dicoptic
	Holoptic

	Ommatiadia /eye 
	4000
	5000
	8000 

	Antenna
	Flagellum with 10 segments
	Flagellum with 10 segments
	Flagellum with 11 segments

	wing
	Not  extended upto tip of abdomen and flexed neatly over abdomen
	Extended upto tip of abdomen – Flexing not so as in queen
	Extended upto tip of abdomen – Flexing not so as in queen

	Leg modification
	Absent
	Present
	Absent

	Abdomen shape  
	Elongate and bulged
	Pointed posteriorly
	Broad and blunt



	Gaster segments
	6
	6
	7

	Sting
	Curved slightly 
	Straight
	Absent

	Mandibular gland
	Well developed (Secrete queen substance)
	Well developed (secrete alarm pheromones ?)
	Absent



	Pharyngeal gland
	Not developed
	Developed (Secrete royal jelly /bee milk)
	Not developed



	Pheromone gland
	Well developed (secrete queen odour)
	Poorly developed
	Absent



	Scent gland
	Poorly developed
	Well developed and present in 5th and 6th abdominal tergites (secrete scent)
	Absent



	Wax glands
	Absent
	Present on 4-7th abdominal sternites (secrete wax)
	Absent



	Brood cells
	Largest, irregular, hanging vertically
	Smallest, hexagonal
	Intermediate, hexagonal

	Cell cap
	-
	Flat
	Convex with a central hole

	Location of cells 
	Lower side of the (bottom) hive 
	Surface of the hive 
	Surface of the hive 



	No/colony
	Only one; rarely few
	In thousands
	In hundreds



	Biology

Egg period

Larval period

Pupal period

Adult longevity

Larval feed
	3 days

5 “

8 “ 

3 years

Royal jelly throughout 
	3 days

4    “

13 “

3 months

Royal jelly - 2 days

Bee breed - 2 days
	3 days

7     “

14 “

2 months

Royal jelly–3 days

Royal jelly + Bee bread    –    4 days

	Bee breed   :  It is a  mixture of honey and partially digested pollen


CASTES OF BEES

A honey bee colony comprises three castes; the drone (male-normally in 100 s), the queen (functional female-normally one) and the workers (sterile female –remaining 90%).


The queen is the mother of the colony, the centre of all activities and the binding force.  The queen on 5-10 days after emergence takes one or more nuptial flights (marriage flights) which will be followed by several drones. Only one drone succeeds in mating and usually the queen mates with 6-8 males before starting egg laying. Once she sits for egg laying she does not take up any mopre nuptial flights. The drone that had been successful in mating with queen dies soon due to abdominal rupture while bringing back the copulatory organ. All other drones will return to the hive to take part in any further fight or to remain idle just by enjoying the sunshine and the food gathered by the workers.  During mating, queen is able to store about 2 crores of spermatozoa in her spermatheca where they can survive for over 2 years. With single copulation, queen can lay eggs for 3 years. A good queen can lay 2000 eggs per day (Fecundity 300-2000/day).  The sex is determined by fertilization. Fertilized eggs produce females and the unfertilized ones males. Caste is also determined by nutrition. Larvae of queen bees are fed only with royal jelly, but other castes are fed with royal jelly for first 2 or 3 days.

Duties of a queen 
1. The only individual which lays eggs in a colony .(Mother of all bees). 

2. Lays upto 2000/day in Apis mellifera. 

3. Five to Ten days after emergence, she mates with drones in one or more nuptial flights. 

4. When her spermatheea is filled with sperms, she will start laying eggs and will not mate any more. 

5. She lives for 3 years. 

6. The secretion from mandibular gland of the queen is called queen’s substance. 

7. The queen substance if present in sufficient quantity performs following functions. 

a) Prevent swarming and absconding of colonies. 

b) Prevent development of ovary in workers. 

c) Colony cohesion is maintained. 

8. The queen can lay either fertilized or sterile eggs depending on the requirement. 

Duties of a drone 
1. Their important duty is to fertilize the queen. 

2. They also help in maintenance of hive temperature. 

3. They cannot collect nectar / pollen and they do not possess a sting. 

Duties of a worker 
1. Their adult life span of around 6 weeks can be divided into 

a) First three weeks- house hold duty. 

b) Rest of the life- out door duty. 

House hold duty includes 

a. Build comb with wax secretion from wax glands. 

b. Feed the young larvae with royal jelly secreted from hypopharyngeal gland. 

c. Feed older larvae with bee-bread (pollen+ honey) 

d. Feeding and attending queen. 

e. Feeding drones. 

f. Cleaning, ventilating and cooling the hive. 

g. Guarding the hive. 

h. Evaporating nectar and storing honey. 

Outdoor duties 
1. Collecting nectar, pollen, propolis and water. 

2. Ripening honey in honey stomach. 

BEE BEHAVIOUR

Swarming

Swarming is a method of reproduction in which a part of the colony migrates to a new site to make a new colony.  It is a behaviouristic phenomenon of the bee colony wherein the reigning queen along with 1/3 or ½ of workers and drones come out to form a new colony.  It occurs during maximum honey flow period i.e.  November-December, when the population is increased / crowded. It may also occur due to inconvenient location, congestion, want of breeding space and bad ventilation etc.  The swarming can be minimized by adding supers to avoid overcrowding, providing shades and improving ventilation by widening the entrance. Division of colony is the best solution.

Presence of more drone brood cells in two sides of comb, two queen cells constructed along the lower side of the brood comb and clusters of bees on the outside of the hive are the signs of swarming.


The first swarm from the parent colony is called ‘primary swarm’ and subsequent swarms are known as ‘after swarm’ or ‘cast swarm’.  There may be three or four swarming from a colony depending upon its strength.

ABSCONDING

· It is a condition in which all the bees of a colony leave the hive due to unfavourable internal or external conditions.

· Apis  dorsata and Apis florea abscond quite frequently in search of suitable site and bee flora.

· Apis cerana indica also has got more tendency to abscond as compared with A. mellifera.

Probable Causes

· Extremely unfavourable weather conditions

· Scarcity of food

· Excessive smoking

· Severe attack of bee enemies. 

· Human interventions

Consequences

· Absconding results in deserted combs 

· Multiplication of wax moths on deserted combs
Preventive Measures 

· Provide sugar syrup to bees during dearth period.

· Check attack of wax moth and other bee enemies.

· Avoid pesticidal hazards.

· Avoid excessive smoking of honey bee colonies.

· Avoid excessive swampy conditions or thick vegetation around honey bee colonies

· Keep colonies in shade during severe summer season.

ROBBING

· Robbing in the apiary may be intra-specific, during which workers of stronger colonies start robbing the food from the weaker colonies of the same species.
· It may be inter-specific during which worker bees of one species rob colonies of other species.

· During rainy season, this menace becomes more serious because of scanty availability of nectar in the field. 

· During robbing fight takes place between the robbers and the guard  bees at the entrance of the colony being robbed.

· The intruders try to kill the queen bee so that the remaining bees get demoralized and surrender themselves completely to the robbers. 
Preventive Measures 

· The hives should be made bee proof, except the main entrance, using mud etc.

· The main entrance of the colony should also be narrowed down to single bee space so that only one bee enters or leaves the hive at a time.

· Feeding should be given only late in the evening in some suitable feeders inside the hive. Care should be taken that during this process the sugar syrup does not get spilt over the hive and the ground.

QUEENLESS COLONY

· Queen is the most important member of the honey bee colony.

· It is the only perfect female which is capable of laying both fertilized and unfertilized eggs and is thus very important factor in augmenting colony population 

· It not only maintains cohesion among the colony members but also maintaining normal activities in the colony. 

· The pheromones emitted by this single organism in the colony are responsible for maintaining normal condition and activities in the colony as a whole.
· Its  prolonged absence creates unnatural conditions in the colony.

· Queen less colonies, if not properly and timely managed, develop into laying worker colonies particularly during non-breeding seasons and finally get perish.

· Problem of queenlessness may also occur even during  normal breeding seasons .

Reasons Of Queenlessness

a)
Accidental Death of the Queen bee 

i)
Improper Handling 

ii)  During Transportation 

iii)
Bee Enemies

iv)
Weather Conditions 

v) 
Use of Pesticides 

b)
Robbing 

c)
Swarming  

d) Theft of the Queen bee 
Symptoms Of Queenlessness 

· On becoming queenless, the colony tends to build queen cells provided  the eggs or young larvae are present in the colony. 

· The presence of queen cells anywhere in the middle of the combs rather than on the margins might be one sign of missing queen bee. 

· The queenless colony is easily differentiated from a queen-right colony as the former becomes  more  aggressive than the latter

· Absence of eggs in the comb cells may also be one of the signs of queenlessness. 

· The number of guards at the hive entrance of such colonies also increases. 

· Since brood rearing in queenless colonies get depleted and may finally cease, the pollen incoming in the colony accordingly decreases and finally stops.

· Honey collection activity also dwindles. 

Managing the Queenless Colonies

· Provision of eggs, young larvae or gyne cells can be undertaken only when there is breeding season and there is good drone population for successful mating of newly emerged queen bee. 

· Provision of mated queen or uniting of colonies could be the only options during off season i.e. when drones are not available.

LAYING WORKER COLONIES 

· The laying workers are imperfect females which develop from the normal workers of the colony. 

· Their ovaries get a little developed in the absence of queen substance and these bees start laying infertile eggs which give rise to drones of poor quality.

· The eggs by laying worker bees are laid in worker brood cells and are placed in a haphazard manner.

· In one cell, usually more than one egg is seen  because many workers lay eggs in the same cell irrespective of the fact  whether egg is already present or not. 

· The eggs are also mostly seen attached to the cell wall rather than at the base as is in the normal queen right colony.

· The pattern of brood also looks uneven, irregular and scattered and the honey and pollen is stored below the brood in such a colony

     Managing Laying Worker Colonies

· The  first step in handling these colonies is to get rid of the laying worker  bees 

· The second step is to replace all the frames containing eggs or other stages of the brood with the brood frames from the stronger queen-right colonies. 

· Uniting Laying Worker Colonies . 
.Queen supersedure


When the queen egg laying ability diminishes to a low level, she may be replaced by the workers with new queen. This process is called supersedure. Construction of three or four queen cells on the face of the comb is the sign of supersedure. This may be due to opening of the hive more than once in a week.

Chemical control of hive behaviour


Pheromone glands of queen bee produce queen odour. This is the specific odour of the hive. Queen secretes queen substance by mandibular gland, which is licked by workers. Queen substance inhibits ovary production in workers and thereby any additional queen.

Foraging behaviour of bees


The field bees or forages get activated in the morning by about 7-8 AM and go out for foraging (collection of pollen, nectar, propolis, water etc.). The honey bees usually forage within 100m distance from the hive, but they can go upto 1.5 km.  The bees are capable of flying at a speed of 23-30 km/hr and active in foraging within a temperature range of 25-27oC. Honey bees collect the following materials

Pollen is collected from flowers. The bees load the pollen in both the pollen baskets fully.  A bee carries pollen upto 35% of its body weight one trip. The workers make about 6000 trips to collect 500-1000 g of pollen.

Nectar is also collected from flowers and stored in crop where it is mixed with saliva. The invertase contained in saliva acts upon sucrose of nectar and converts into dextrose and levulose. The bees return to hive and regurgitate the contents of the stomach into pellets. Which are ripened (eliminating moisture), put into cells and covered with flat and airtight capping. A forager makes about 19,000 trips a day to collect the nectar.

Propolis is the resinous substance exuded by buds, leaves and other parts of various trees and shrubs. The bees collect the propolis in the pollen basket and use it for cementing the crevices of comb.

Water is collected from stream and channels and also from plants. The hives should be kept near the water source.

BEE DANCE


The bees that go out first to find out new sources of food materials are called searchers or scout bees. They return to the hive and communicate the message to young foraging bees by means of definite patterns of dancing. This is called ‘bee dance’. 
The scientist Karl Von Frisch, who won Nobel prize in 1946, accomplished the decoding of the dance language of the honey bees.

Honey bees perform round or wag tail dance to indicate the distance and direction of food source.  If the foraging source is rich the scout bees open the scent glands situated in 5th and 6th abdominal tergites and the odour emitted attracts the other forages to the vicinity.

Round dance 


When a scout bee finds a plant with flowers within 50 m of the hive, the round dance is performed. The scout bee runs one to two circles clockwise and then anti clockwise. Round dance tells the other bees the distance alone, but does not indicate direction in which the food source is located.  First few bees go out to locate the plant and then after finding emit powerful scents from the scent glands   situated at 5th and 6th abdominal tergites to help the other workers arrive at the source. The richness of flower source is indicated by more frequency/ vigour the dance.

Wagtail dance


If the food source is far away from the colony about 100 meters or more, this dance is performed. Here the bees make a half circle on one side and then run in a straight line to starting point and make a half circle in the opposite direction, thus completing a full circle.  This dance informs the companions both the distance and direction of the food plant. The number of dances completed in unit time gives the distance. That is faster the dance the closer is the food plant

	Distance between the hive and food source  (in m)
	Dances per quarter minute

	10,000
	1

	5,000
	2

	1,000
	5

	500
	6

	100
	10


The direction of the food source is communicated by various ways.

If the food source is directly towards the direction of the sun, the straight run is upward. If the food source is in the opposite direction from the sun, the straight run is downward. If the food source is either to the left or right of the sun direction, the dance is performed with identical angular deviations. Depending upon the position of food to the sun, the straight run is either downward  or upward.

Sickle dance

 If the food source is between 50 and 100 m this dance is performed. It is a halfway between the round and wagging dance.

Stinging behaviour of bees


When the brood or adult bees are accidentally injured or crushed, other bees rush and sting the operator. When one is stung, the smell of sting attracts other bees. When a bee stings, the sting apparatus is left inside the victim’s body and a massive abdominal rupture occurs to the bee. This will lead to dehydration, which causes death. This ‘sting autonomy’ is not common in Indian bees. Because Indian bees in general try to take back the sting after stinging by rotating the abdomen.

APIARY  MANAGEMENT PRACTICES

1. Location of an Apiary

a. An apiary should be located in an orchard or near bee pasturage within  the radius of 1-2 km.

b. The hives should not face the wind direction. Trees and bushes form a good wind barrier.

c. The site should be flat with good drainage.

d. Clean and fresh running water should be available

e. A young orchard without thick groves is an ideal choice.

f. A young orchard without thick groves is an ideal choice.

g. In the shadeless area, an artificial shed may be provided.

h. An apiary should not be located too near a high way.

i. A good barbed wire fence or a live thorny hedge may be provided to keep out intruders.

j. The site should be free from termite and black ant.

k. The hives should be placed 2-3 meters apart in rows at a spacing of 3-7 metres apart based on availability of space.

l. Landmarks such as trees, bushes etc., may be planted at suitable intervals to help the bees to recognize their hives.

2. Swarming
· Swarming is a method of reproduction in which a part of the colony migrates to a new site to make a new colony

· In this process the old queen bee accompanies the swarming bees leaving behind a cross section of old population having drones and a few queen cell from which new queen emerges.

· If swarming colony is not managed timely and properly 
it may issue secondary and tertiary swarms and causes great loss to the bee keeper. 

· Sometimes when swarm is issued in the end of the breeding season queen of the mother colony either remain unmated and bee strength declines or if mates but fails to raise the population to the desired strength for exploitation of ensuing honey flow season 
The methods of swarm control are:

· Clipping off specially constructed queen cells.

· Primary swarm is allowed to take place, but trapped in a swarm trap and hived as a separate colony. Destroying the remaining open brood cells prevents the after swarms.

· Take out 1 or 2 brood combs with the reigning queen and few workers from strong colonies  and put in a separate hive thus the colony is divided.

· Interchange the positions between a strong and weak colony.

· 1 or 2 brood combs of strong colonies are removed and given to week colonies.

· Add supers for ventilation

· Provide shade
· DIVISION OF COLONY IS THE BEST SOLUTION.

3. Improving the strength and vigour of the colony

The strength and vigour of the colony can be improved by uniting the colonies into one.  The reasons for uniting are;

a. When one of the colonies is weak

b. When one of the colonies is queenless

c. When the queen is having bad traits

Methods of uniting

a. Direct uniting: The hives to be united are brought near gradually and kept side by side. Next day morning, when the bees are busy, the combs of weaker colony should be placed inside the strong colony after destroying the queen with bad traits. The success of this method depends on the skill of the labour.

b. Newspaper method: This is safer than the former. Two hives are brought closely. From the weaker colony, the queen is removed. After the dusk (sunset) the brood chamber of strong colony is covered with a newspaper with number of holes and over which the dequeened brood chamber is placed. The entrance of both the chambers is closed with a gauge. The bees slowly mingle together and accept the hive odour of the other and unite into a single colony. Next morning the wire gauge is taken out and the frames can be put into a single hive.

4. Queen rearing

Reasons:        a.    To obtain good pedigree queen

a. When there is necessity for spare queen.

Method of queen rearing

1. By distributing brood combs from a colony of good traits to two or three small hives. 

2. A few cells in each of the combs with just hatched larvae are enlarged by cutting adjacent cells and from this queens are reared.

5. Care during lean season

When availability of pasturage is less during lean season / dearth period, a dummy division board is to be kept to confine the bees to a limited area. The bees are artificially fed with honey or sugar syrup. This is the time when the enemies of bees gain entrance to the hive. (In Tamil Nadu, July-October is the lean season).
Artificial feeding

Honey:  Artificial feeding of sugar syrup increases bee strength, brood area and food reserves. Provision of 3 kg sugar solution (10%) in split doses per month at weekly intervals is preferable. The food is given only in the evening hours in containers with floats.

Pollen: Pollen deficiency may be supplemented by feeding cakes containing trapped pollen (1 part), soybean flour (3 parts) and sugar syrup (2 parts) (sugar and water at 2:1). During lean season, the occurrence of wax moth is common and black ants may be attracted to sugar syrup. These enemies should be checked.  Feeding is to be stopped when the cells are full with the liquid.

 Management during honey flow period

· Provide enough space for honey storage

· Use queen excluder to keep the super free from brood if needed.

· Make the bees to draw new combs by giving empty frames fixed with comb foundation sheet.

· Check the super and remove the super frames when they are fully sealed for honey extraction.

6. Shifting bee colonies

It should be done with care after dusk, moving about a half or one metre a day. Before packing for transport the brood combs should be well secured with banana fibres. One or two combs with honey should be hung in brood chamber to provide food while transit. An additional empty super is kept over the existing one to provide good ventilation. The hive entrance is closed with wire gauge. Then the floor board, brood chamber, supers and the roof are all fixed together by nailing a few reapers.

7. Inspection of a colony

Periodical inspection should be done to know the swarming, activity of queen and general behaviour. A record of each colony should be maintained to know the yield of honey swarms that went out etc.

· Gently smoke the entrance and wait for a while

· Remove the roof and lay it on the ground with the bottom upward just behind the hive

· Check for the presence of spider, cockroach and lizard inside the roof.

· Remove the super and keep it diagonally on the upturned roof.

· Smoke between the brood frames if the bees are defensive.

· Gently lift the end frame without rolling the bees, using the hive tool as a lever initially.  Examine the first frame and keep it slanting against the hive on the ground.

· Remove other frames one after another and place inside the box.

· Frame with queen be placed back with least delay.

· Keep the brood box over the super after nest inspection

· Check for the presence of wax moth larvae or dead bees on floor board and clean thoroughly.

· Replace the brood box, then super box

· Inspect the super frames in a similar fashion

Do’s and Don’ts in hive inspection

Don’ts

· Don’t inspect during cold rainy days or at  night

· Don’t stand in front of the hive entrance

· Avoid jerks or crushing of bees

· Never make any sudden movements when bees are buzzing around us.

· Don’t use smoke excessively which will alarm the bees

· Avoid using scent or strong smelling shampoos and lotions 

· If a bee stings, place back the frame calmly and then pull out he sting with a sharp blade or with the fingernail. Don’t crush it. Wash the spot with water.

· Honey bees are less prone to light coloured smooth finished cloths e.g. Khaki clothing. Rough materials such as leather, suede, felt appear to irritate bees and they sting these materials more readily. Hence avoid these materials while handling bees.

Do’s

· Inspect the colony in good weather

· Use veil until you gain confidence in handling bees

· Use smoke judiciously to calm the bees

· Stand by the side of the hive

· Replace the frames in the same order in the brood box

· If the bees are aggressive even after smoking, close the hive and postpone hive inspection.

· Record your observations in a note book to know about the hive history and works to be done to the inspected colony.

· Frames should be carefully handled to avoid the risk of getting stings.
8. Supering
· Remove and cut the honeycomb in the end frame of the brood chamber into two halves.

· Fit the cut honey comb in the super frame

· Fill the empty space in the brood chamber with empty frames

· Do supering when the brood chamber is full with brood and bees

11. Honey extraction

· Use bee escape board the previous day to clear off the bees in the super.

· Use the bee brush to remove any bees remaining on the frame

· Do honey extraction in a bee proof room

· Decap the wax seal of the honey comb using a decapping knife 

· Keep the decapped honey frames (2 or 4) inside the rack of the honey extractor

· Gently rotate the handle of the extractor to spin off the honey from the cells by centrifugal force.

· Decap the other side and repeat the extraction process.

· Filter the honey using a muslin cloth.

· Ripen the honey by heating it in a water bath at 60oC for 30 minutes.

· Store the cooled honey in clear glass / plastic jars and closes the lid tightly.

· Keep back the honey extracted frames in the hive for the bees to clean by licking.

· Remove the super after the honey flow is over

· Leave enough honey for bees to tide over the dearth period.

SEASONAL MANAGEMENT 
- Pollen and nectar available only during certain period 
- Honey flow season (surplus food source) x Dearth period (Scarcity of food) 

- Extremes in climate like summer, winter and monsoon - Need specific management tactics 

Honey flow season management (Coincides with spring) 
- Provide more space for honey storage by giving CFS or built combs 

- Confine queen to brood chamber using queen excluder 

- Prevent swarming - As explained 

- Prior to honey flow - Provide sugar syrup and build sufficient population 

- Divide strong colonies into 2-3 new colonies - if colony multiplication need 

- Queen rearing technique may be followed to produce new queens for new colonies 

Summer management 
- Bees have to survive intense heat and dearth period 

- Provide sufficient shade (under trees or artificial structure) 

- To increase RH and reduce heat - Sprinkle water twice a day on gunny bag or rice straw put on hive 

- Increase ventilation by introducing a splinter between brood and super chamber 

- Provide sugar syrup, pollen supplement/substitute and water 

Winter management 
- Maintain strong and disease free colonies 

- Provide new queen to the hives 

- Winter packing in cooler areas (Hilly areas) 

Management during dearth period 
- Remove empty combs (and store in air tight container) 

- Use dummy division board to confine bees to small area 

- Unite weak colonies 

- Provide sugar syrup, pollen supplement/substitute 

Rainy season/monsoon management 
- Avoid dampness in apiary site. Provide proper drainage 

- In rain when bees are confined to the hive, provide sugar syrup feeding 

BEE PASTURAGE


Bees collect nectar and pollen from plants. The wild and cultivated flora which are source of pollen and nectar to the honey bees are collectively called as ‘bee pasturage’ or ‘bee forage’.  Nectar is a sweet secretion from floral and extra floral nectaries of flowers, and it is the raw material for honey. Pollen is a protein rich food for the bees. The period when a good number of plants have nectar is called a honey flow period or bloom season. The season when there is a no honey flow is called dearth period or lean season.

A. Vegetable sources

Nectar yielding plants: Tamarind, neem, soapnut tree, Eucalyptus sp., Pungam, Prosopis, Quisqualis, Morinda, Tribulus, Glyricidia, etc. Of these, tamarind  provides a rich supply of nectar.

Pollen yielding plants : Sorghum, maize, roses, millets like bajra, finger millet, varagu, and tenai, pomegranate, sweet potato, zinniae, tobacco, castor, palmyra, tea (when the bush is allowed to blossom) etc.  Of these, sorghum is a rich supplier of pollen.

Nectar and pollen yielding plants: Banana, citrus, apple, pear, plum, peach, guava, mango, coconut, sesamum, safflower, mustard, crucifers, cucurbits, bhendi, onion (when left for seeds), lucerne, clover, cosmos, hollycock, Acacica, Cassia, Polygonum sp., Antigonon creeper and cotton. Of these, cotton is a very rich source.

B. Animal Source

Bees also collect honey from insects like aphids, coccids, shoot bugs, mango hoppers, etc., which have the habit of secreting a sweet sticky liquid faeces called the honey dew. Bees collect this liquid during the time of scarcity.


Honey bees show considerable preference to a particular  source only by the availability of the food materials. The period of collection of food is limited to the opening flowers. For nectar,  bees visit cotton throughout the day and tamarind during mornings. Collection of pollen from millets is limited to the mornings upto 9.00 am.

Crops suitable for beekeeping:
The salubrious climate and diverse bee flora of Odisha make the state paradise for apiculture. Major bee flora are: 

1 Oilseeds: Niger, Mustard, Sesamum, Sunflower, Safflower

2. Cereals: Jowar,Maize,Bajra,Ragi

3. Pulses: Greengram, Blackgram, Bengalgram, Arhar, Cowpea, Horsegram,          Bean,Pea

4. Spices:  Coriander, Chillies, Beverages

   5. Vegetables: Cucumber, Muskmellon, cucurbits, watermelon, Brinjal, okra, 

                           tomato, pointed gourd, ridgegourd, snakegourd, bittergourd, 

6. Vegetable: Radish, Cauliflower, Cabbage,Onion for sed production

7. Fruits and  plantation crop: Coconut, mango, Guava, Litchi, sapota, lemon, Orange, Banana, Moringa, Papaya

8. Trees: tamarind, mahulaaa, eucalyptus, Jamun, Acacia, Kanchan, Harida, Bahada, Karanja, Neem, Arjuna, Asana, Kusama, palasa, Kadamba, Soapnut, Shisam

9. Bushes and ground flora: Most of the forest and hilly track areas have numerous varieties of bushes, thorny plants, creeper, medicinal plants, various fodder plants like berseem, lucern and many ornamental plants. 

Increase in yield due to bee pollination: The role of insect pollinators in enhancing the crop yield have been well demonstrated . Knowledge of the behaviour pattern of honey bees can help the farmers to exploit the bees for better pollination service and honey production. It has bee established through research that , installation of 3-5 bee colonies of Apis cerana indica / acre of crop increased the seed yield in sunflower by 79%,mustard by 55%,niger by 33%, sesamum by 15%,safflower by 64%, cotton by 18%,litchi by 20%, coconut by 40%, and gourd crops by 20%. 
ROLE OF BEES IN CROSS POLLINATION

Cross-pollination is the transfer of pollen from the anthers of one plant to the stigma of another plant with different genetic makeup.  Pollinators are necessary for distributing pollen because some pollen are moist and heavy. Deciduous fruit pollen are gummy and must be transferred by insects.


Honeybees are the most valuable pollinators of commercial crops. Honeybees accomplish >80% of the pollination by insects. It is estimated that bee visits in field crops can enhance about 30% of total agricultural productivity, but they are not fully exploited. Pollination by honeybees in cotton, results in increased yield of 23-53%. The value of honeybees in pollination of crops is fifteen to twenty times higher than that of honey or wax it produces. A bee visits 10 times a day and one colony would visit 3 lakh flowers a day.

Desirable qualities of honey bees

· Bodies covered with branched hairs.

· Both adults and immature stages depend on nectar and pollen for food and they are not injurious to plants

· Honey bees also capable of foraging at lower temperature

· Honeybee body size and proboscis length suits them to forage varied types of flowers than other insect pollinators.

Exploitation of bees in cross pollination

1. Optimum number of colonies per unit area is 5 per 2 hectares of crop. It depends upon the concentration of flowers, their attractiveness and the presence and number of other pollinating insects

2. Colony should be appropriately strong, as the efficiency of pollination depends upon the vigour and foraging behaviour of the colony and climatic conditions.

3. Colony should be kept near the orchard with sufficient number of flowers to avoid the time and energy wastage in bees.

4. Colony should be moved well before the flower looses their receptivity to fertilization.

5. The colonies should be kept at intervals of 180 m since the bee activity is concentrated within the radius of 90 m from the colony.

6. When many crops are grown at a time, the bees can be directed to particular crop by feeding them on syrup flavoured with flow extract from target crop.

7. Pollen from appropriate source can be collected by hand and dispersed over the bodies of field bees when they go out for attaining the cross pollination.

BEE PRODUCTS, THEIR PROPERTIES AND USES


Bee products are honey, bees wax, royal jelly, and propolis and bee venom. Of these, bees wax royal jelly and bee venom are synthesized by the bees and so can be called as real bee products; honey and propolis are only collected from plants.

Honey
Honey is defined as an aromatic viscid sweet product modified by the honey bees from the nectar of plants. Nectar is secreted by the nectar glands (nectaries). Bees also collect fruit juices, cane juices and insects honeydew secretions for honey preparation.

Honey processing


The bees draw nectar by their proboscis and hold it in their honey stomach (crop) where it is converted into honey (sucrose in nectar is converted / split into dextrose and levulose by the invertase in the salivary secretions).  The honey thus converted is regurgitated, ripened and stored in the honey cells. The honey is get rid of moisture by wing beet. The whole process of eliminating the moisture by the fanning of bees themselves is called honey ripening and the cells containing ripe honey are then sealed with wax. The honey in the unsealed cells is called as unripe or green honey.


A pure sample of honey should granulate homogeneously and should weight not less than 1.4 kg per litre.


When about 75% of the cells are sealed, the frames are ready for extraction. The frames can be taken out, and the cells are and then a honey is extracted using the extractor. The honey is then ripened in water bath at 60oC for 30 minutes and the impurities, which float as a scum, are removed before stored in glass or enamel vessels.

Properties of honey

Chemical :  It contains 41% levulose, 35% dextrose, 1.9 % sucrose, 1.5% dextrins, 2% minerals, 17% water and 3.4% others like enzymes, vitamin A, B and C, acids, pigments etc.
Physical  : Hygroscopic (viscous liquid) with specific gravity 1.35-1.44 g / cc / Kelvin.  Viscosity determines flow ability. If the temperature is below 24oC, dextrose in honey crystallizes and then the honey is said to have granulated. After granulation, dextrose settles down while levulose and water remains above increasing the danger of fermentation. Heating at 64oC can prevent this. 

Uses of honey

1. Honey as food: Honey is a rich, readily assimilable energy giving food and with milk forms a perfect and complete food. It is so nutritious that 1 kg of honey is estimated to be equivalent to 5 kg of milk., 1.5 kg of meat, 40 oranges or 50 eggs.  Honey is useful to regain the energy by sports persons and used  in baking bread, cake and biscuits. Honey helps to build hemoglobin of blood. 

2. Honey as medicine: Honey is used as a carrier in Ayurvedic, Homeopathic and Unani medicines. It is by itself used as a laxative and a blood purifier etc. Regular use of honey is advocated for cold, cough, fever, sores, eye ailments, ulcers on tongue and intestine. Being potentially alkaline in nature, it does not produce acidosis.

3. Other uses : Honey is used in many religious poojas. It is used for making alcoholic drinks, feeding race horses, as ingredient in cigar and chewing  tobacco for flavour and taste an in manufacturing chewing gum. Honey is said to induce rooting in cuttings.

BEESWAX


Beeswax is obtained from the combs of wild hives, frame hives and capping. Apis dorsata is the main source of wax in India. Wax is secreted from 4th to 7th abdominal sterna of worker bees aged 14-18 days. To produce wax, bees fill themselves with honey and then hang quietly in a cluster. After 24 hours, the wax glands begin to secrete wax.  The wax is hardened as flakes over the wax mirrors or wax plates (a pair of plates just below each wax gland). The bees digest about 7-15 kg of honey to synthesize 1 kg of wax.  A set of 10 combs of A. dorsata will yield about 2.5 pounds of bees wax.  The wax of A. dorsata is called ghedda wax.  Solar wax extractor or hot water press can be used for melting bits of combs and capping and obtained bees wax.

Properties of wax

Chemical :
It contains 72% of alkyl esters of fat and wax acids, 13-13.5 % of free wax acids, 12-12.5 % of hydrocarbons, 1-2% of moisture, 0.8% of fatty acids and 0.6% of lactone.  It is insoluble in water.

Physical :  Specific gravity 0.95% -0.97 melting point 62-65oC.

Uses of bees wax

Bees wax is used in the manufacture of cosmetics (creams, lotions, lipsticks, eyebrow pencils), grease and paints, shoe polish, floor and furniture polish, links, electrical insulating apparatus and candles. Also used for preparing comb foundation sheets in bee industry.

PROPOLIS


It is resinous substance of plants collected by bees for ceiling cracks and crevices. It is usually admixed with bee’s wax and is difficult to recognize. Propolis is obtained by scrapping it from the frames. It contains 55% resins and balsams, 10% ethanol and scented oils, 5% pollen etc.

Uses of propolis


It is a natural antibiotic with medicinal qualities. Used for preparing ointments and Vaseline.

ROYAL JELLY


Royal jelly is a glandular secretion of worker, fed to the queen and larvae. The royal jelly is secured from freshly started queen cells and harvested 2 or 3 days after the grafted larvae are introduced into the cell building colonies. From A. mellifera about 100 mg royal jelly is obtained from a queen cell.  The royal jelly is collected from the cell by a standard jelly spoon or commercial vacuum pump. Royal jelly is capable of turning a sexless short lived into fully matured female capable of living 20 times longer period.

Uses of royal jelly

It increases vitality, potency and delays ageing in human beings.

BEE VENOM


Workers while stinging inject it. The poison glands of bees are modified accessory glands of two types viz., the acid and alkaline glands. Combination of both secretions results in death of prey or causes extreme pain in man. Bee venom is collected by the use of electric shock. The bees get shock and release venom by inserting the sting into a thin nylon cloth below the copper wires. Venom is deposited on a glass plate placed below the nylon sheet. Another crude method is to place the bees in wide mouth glass jar, which is then covered with filter paper. Some ether is poured on the filter paper, the vapours of which irritate bees and they deposit venom on the walls of glass jar.


The chief components of the bee venom are a protein (mellitin) that has a powerful haemolytic (blood cell breaking) action and allergic reactions in sensitive persons and enzymes lecithinase and hyaluronidase. Lecithinase inhibits lactic dehydrogenase in citric acid cycle, which is the cause of intense pain in the victim. Hyaluronidase helps the spored of other components to the tissues.

Uses of bee venom


It cures rheumatism and nervous disorders. It reduces cholesterol and keeps away heart problems.

HONEY AS A COMPLETE NATURAL FOOD

	Constituent
	%

	Total dissolved solids
	70-80

	Sugars: Fructose

                  Glucose

                  Sucrose

                  Other higher sugars
	38

37

02

0.5

	Water
	20

	Minerals(Potassium,Calcium,Magnesium,Iron,CopperManganese, Phosphorus, Sulphur, Chlorine,and traces of Chromium, Nickel,Tin,Silver, Gold etc.)
	0.5

	Acids
	0.2

	Proteins and Amino Acids
	0.25

	Enzymes and Vitamins
	Traces


One Table spoon full of Honey = 21 gms = 67 calories

200 gms or 10 Tbs honey =    1.5 l of Milk

                                            =    1.6 kg of cream cheese

                                            =    300 gms of meat

                                            =     8 Oranges

                                            =    10 Eggs  
Work efficiency of bees

· A bee collects 20 mg pollen by visiting 50-200 flowers.

· It makes 45-47 trips a day for pollen collection. 

· Similarly, 20 mg nectar is collected by visiting 50-500 flowers and makes 20-25 trips a day.

· Nectar provides energy while, pollen provides protein to bees.  

· In addition they also collect water to maintain hive temperature.                                                                                                                                                                                                                                                                                                                                                                                                                     

EFFECT OF AGRICULTURAL INPUTS ON BEE ACTIVITY


In modern agriculture, there is increasing use of pesticides for the control of insects, mites, rodents, nematodes and diseases of crop plants. The insect pollinators are killed by pesticidal usage on crop protection and results in direct loss of honey production and indirect inadequate pollination of crops resulting in reduced productivity. Weedicides are used to control the weeds and hence lead to starvation of pollination insects.

Pesticidal hazards


Many of the Indian crop plants need cross-pollination and about one third of the cropped area is under entomophilous crops. The pesticides sprayed on crops pose threat to pollinators and foraging bees visiting. The bees come in contact with pesticidal deposits while foraging on treated crops / weeds and thus get killed. The nectar and pollen can also be contaminated with pesticides and resulted in stomach toxicity to bees and also to brood when fed with contaminated pollen. Some pesticides may even cause hazards by fumigant action.

Symptoms of pesticide poisoning

· An excessive number of dead bees in front of the hive, on the floor board or on the top of the frames.

· An unusual number of dead colonies at one time, particularly if they contain honey.

· Bees carrying dead bees from the entrance.

· Bees crawling from the entrance to die nearby

· A depleted population of strong colony even during honey flow season.

· Dead or deserted brood with honey in the hive.

· A severe break in the brood rearing cycles.

· Incoming nectar or pollen laden bees attacked at the hive entrance by other bees.

· A cessation in flower visitation and food storage

· The absence of the usual hum of workers in the air

· Bees become paralytic, lose the power of orientation of legs and wings, digestive tract stops functioning, show uncoordinated movement, abdomen become distended, irritated and aggressive.

· Not all of the symptoms are likely to bee seen at any one time.

Relative toxicity of pesticides


Based on the degree of toxicity to the honeybees pesticides can be classified into four categories.

Extremely toxic

Direct application kills all bees. Treated plants remain toxic even after few days. These pesticides should not be sprayed during blooming. Eg. Acephate, aldicarb G, carbaryl ULV (over 0.5 kg / ha), chlorpyriphos, cypermethrin (over 0.025 kg/ha), deltamethrin, fenvalerate, malathion D, monocrotophos, parathion, phosphamidon and quinalphos.

Highly toxic


Direct application kills all bees. Treated plants remain toxic for few hours (8 Hours). These should be sprayed only late evening. Eg. carbaryl WP, endosulfan (over 0.5kg/ha), fenvalerate (0.1 kg or less), malathion EC and phorate EC.

Less toxic


These pesticides should be sprayed only during late evening or early morning. The treated plants remain toxic for 1-3 hours. Eg. carbaryl ULV (0.5 kg/ha or less), chlropyriphos ULV, cypermethrin (0.25 kg /ha or less), demeton, endosulfan (0.05 kg/ha or less), phorate G and phosalone.

Least toxic


These pesticides can be safely used around bees at any time. Eg.  Bacillus thuringiensis, carbaryl G, carbofuran G, Malathion G, dicofol, diflubenzuron, pyrethrum, baits, sulphur and weedicides.  Deltamethrin at 0.02% and fenvalerate at 0.1% were found to be least toxic to A. indica.

Measures to reduce pesticidal poisoning

1. Apply insecticides only when the crop is infested and the treatment is worthwhile.

2. Avoid spraying at blooming

3. Use non chemical methods for control of pests especially organic pesticides

4. Colonies should not be moved in and around field applied with toxic insecticides

5. Use sprays, which are safer than dust formulations because of drift problem.

6. Use emulsified insecticides than wettable or dispersible powders, which have longer residual effect than emulsions. Avoid oil emulsions, which are more dangerous to bees.

7. Granular formulations applied in soils are the safest for bees.

8. Choose safer insecticides for application during blooming.

Care of poisoned colonies

1. Provide pollen and sugar syrup to the depleted population

2. Move away the colonies to safer places, if the treatment remains residual for long time.

3. Uniting can increase the strength of poisoned colonies.

4. The combs with poisoned pollen can be soaked in water for few hours and washed by slight shaking.

Diseases of honeybees: 
Nosema disease: Caused by a protozoan, paradichlorobenzene in stored combs gives protection against these moths and also against hive beetles which attacks lining of the stomach causing dysentery. The spores of this pathogen are passed out with faeces of the infected bees and eaten up by the workers bee while cleaning the combs. The disease attacks mostly in winter. It is more common in temperate than in tropical countries. Treatment lies in sterilization of brood boxes and frame hives with glacial acetic acid fumes or with 40% formaline fumes only after the queen and the, bees have been transferred to new foundation combs.
Amoebic disease: Caused by a protozoa, Malpighamoeba mellificae which infests the malpighian tubules. The cysted amoebae are passed into the intestine whence to the exterior along with the the faeces to infect other bees as they clean the faeces from the combs. It also produces dysentery and can be treated in the same way as Nosema.

Acarine disease: Caused by a parasitic mite, Acarapis woodi, which enter through tracheae and feed upon the body fluids. The eggs are laid and reared inside the tracheae so that the later get clogged killing the bee. The disease is also called Isle of Weight disease and can be controlled by exposing the affected colony to a mixture of safrol oil (1pt), nitrobenzene (2 pts) and petrol (2 pts). Cotton soaked in methylsalycilate and placed under the hive in a flat tin with perforated lid could also be effective in killing the mites.
Brood disease: The brood of the honeybee is attacked by various bacteria, fungi and viruses. The gross symptoms of brood diseases are discoloured larvae, dark, punctured and sunken cappings and discontinuously scattered brood in odd positions inside the cells.

1. American foul brood caused by Bacillus larvae

2. European foul brood caused by B. pluton, B. alvei, Str teptococcus apis
3. Chalk brood caused by a fungus, Pericystis apis
4. Stone brood caused by a fungus, Aspergillus flavus
5. Sac brood caused by a virus

Enemies of honey bees:

· Moths:  Divided into robbers (Death’s head hawk moth, Acherontia styx) and breeders (wax moth, Galleria mellonella and Achroia grisella) . Emerging larvae of wax moth feed on wax ,pollen , honey in the comb. Heavy population of wax moth larvae increases the hive temperature thereby affecting the brood rearing.   Desertion of hive if 1or 2 frame affected. 
Management of wax moth
· Remove the infested comb and destroy either by  
burning or digging inside the soil

·      Unite the weaker colonies

·      Clean the bottom  board at fortnight interval

·     Adequate food supply to maintain a strong colony  
(sugar feeding)

·     Always maintain healthy comb
· While staking the super chamber place 1/3rd Tablet  
of Aluminium phosphide for every cubic ft  or 2-4 
table spoon of PDB between every other super in 
a stack 

·  Spray of B- 401 a formulation of Bacillus thuringiensis @ 1.5 ml / 10cm2

· The use of paradichlorobenzene in stored combs gives protection against these moths and also against hive beetles.
Beetles: Platybolium alvearium and Aethina tumida. Paradichlorobenzene is protective for combs in storage.
Wasps: Vespa magnifica , V.orientalis 
Management of Wasp:

· Destroy the wasp nest either mechanically or by using fumigant like Aluminium phosphide or Calcium cyanide

·  Maintain strong colony

·  Use of wasp trap : Ripened jack fruit with 2grams of Furadan

·  Covering the colony with coconut branches 

·  Mechanically collect and destroy

ANT (Camponotus sp.)

Nature of damage: Take away the honey, pollen, eggs of honey bee from weaker colony

Management :

· 
Swab the stand with  used mobil 

·  
Legs of hive placed in cups of water

·         Clean the bottom board at fortnight interval
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