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Lesson plan #1 - Construction of equipment necessary for beekeeping
Time: 1-11/2 hours

Objectives: To show people interested in beekeeping how to make houses for bees. This is divided into two parts (1) simple hives from inexpensive parts and (2) wooden or box-type permanent dwellings.

Materials: For wooden hives only

	lumber
	wood chisel

	nails
	latex paint and brushes

	hammer
	T-square

	sews
	plane


I. Requirements for a good beehive: 

1. easy to remove surplus honey. 

2. easy for bees to store honey, especially after the surplus has been collected. 

3. hive should last many seasons. 

4. hive should be roomy enough, or expandable to accommodate growing bee populations and food storage. 

5. the entrance should be large enough to allow easy passage of bees but small enough for the bees to defend their hive against pests. 

6. hive should be durable enough to protect bees against hot, cold rainy or dry weather. 

7. hives should be convenient and comfortable for the beekeeper to work. 

8. hives should be within the financial means of the beekeeper to work. 

9. one hive should be on a scale and have a glass d de to gauge the progress of all the hives without opening them up. 

II. Simple Hives: 

1. Hives without frames 

· clay pots (flower pots) or mud jars 

· log hives (sections of tree trunks with a natural hive inside) or hollowed out tree trunks 

· mud-plastered wicker - "log" type hives 

· hives in earthen embankments 

· straw coiled basket-type (skeps), circular canes or squares 

· hollow blocks 

· old tires 

2. Hives with frames 

· bamboo or wicker work hives 

· styrofoam boxes 

· oil cans or drums 

· kerosene can 

· wooden crates 

· cardboard boxes 

· wooden box hives or 'standards hives' 

Advantages:
• materials basically free

Disadvantages:
• cumbersome hives if wed without frames

III. Standard-Type Hives 

1. Standardizing the wooden box hive has several advantages 

· easy to work and see bees 

· oldest known modern beehive 

· standard sizes allow for easy expansion and exchange (sale) of equipment 

2. Disadvantages: expensive for rural farmers 

· requires equipment to construct 

· require assembly time 

3. Important Considerations for Making Wooden Hives 

A. The Bee Space 

· bees naturally build wax cells (comb) to fit their body size. The imported bee space is 5 cells/inch or 1/4" or (6.3 mm); the native bee is 6 cells / inch. 

· if the space between frames, frames and walls, frames and tops or bottoms is smaller than the bee space, bees will fill it with bee glue or propolis. 

· if the space is larger than the bee space, the bees will fill it with wax. 

B. Bee space in the simple hives is not important singe the bees will fill in all the spaces naturally; no work by the beekeeper is required. 

C. Bee space in the wooden hives requires that the beekeeper make the equipment accurately, and space the frames properly within the hives. Otherwise, bees will fill up space with wax and beekeeper might have to cut frames out, injuring brood and losing honey. 

IV. Other Equipment 

1. The Smoker 

· Smoke, used in moderate amounts, will cause the bees to eat honey; after they consume it, it is difficult for them to sting you on a full stomach. Some sort of smoking pot should be used, not a blazing torch of straw or bark; hot ash will burn bees, making them angry and the ash will dirty the honey. 

· A can with a metal blow tube on the top or bottom, or a can with a small bellows attached make good smokers. Use cotton or jute rags, rotten wood, wood shavings, dung or dry leaves, place a small bit of green grass on top to 'cool' the smoke and catch any ashes. 

2. Veil and Hat 

· Bees instinctively aim for eyes when angry, so some sort of veil should protect your face and neck. The simplest veil can be a piece of mosquito netting sewn into a wide-brimmed hat. The netting should have some strings attached to the bottom to allow the loose ends to be tightened and tied. 

· A veil is generally not needed on weak or small hives, but it gives confidence to beginning beekeepers and keeps you from becoming distracted. 

3. Hives Tool 

· This is a metal paint scraper that can be purchased or made from an old truck "leaf-spring" cut to 8 to 10 inches long. A sharp edge is maintained to help scrape away wax and bee glue or propolis from inside the hive. 

4. Gloves: 

· Generally not needed unless you are moving a colony from a tree or house; gloves are worn by beginners for confidence. Actually, you will probably get stung more with gloves since overconfidence tends to make one clumsy and therefore you kill more bees, making them sting you. 

· Canvass or leather gloves are used and have long sleeves of cotton sewn on to the glove top to protect arms too. 

5. Miscellaneous Equipment 

· queen cages 

· solar wax melter 

· honey extracting equipment 

· comb foundation mill 

· clothing (bee suit) 

· observation hive 

· uncapping knife (to cut honey) 

· bee escape 

· bee brush 
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Lesson plan #2 - Requirements: for and obtaining bees
Time: 1-11/2 hours

Materials: (slides) 

Objectives: To help people who are interested in starting with bees to determine how much it will cost to obtain them, and where they can find bees; where they can locate the bees to take advantage of the honey potential and what bees require.

I. Requirements for having beehives 

1. Selecting a site to put your bees (apiary) 

· near fresh water supply not contaminated water. 

· easy for beekeeper to reach and work. 

· near food sources for bees need flowering plants for nectar (honey), bee glue, and pollen (protein). 

· on the top of a hill or high ground so water and air will drain away from hives. 

· not on wet, swampy, lowland or in deep, humid woods, honey will not cure properly and bees could be subject to fungal diseases. 

· facing east, south-east to catch early warmth of sun; entrances should be pointed away from monsoon winds. 

· provide a wind-break to keep hives from being blown over in high winds and noontime shade during the dry hot seasons. 

· away from floods and open fires. 

· keep brush, vines, and weeds cleared away from hives; hives should be placed on a stand, (not directly on the ground) to keep out ants and other pests. 

· nearby the beekeeper's house to discourage mischief-makers. 

· away from areas heavily sprayed with insecticides. 

· away from people, animals, etc. 

II. Requirements for bees 

1. What bees need to live 

· Flowers supply both nectar and pollen for bees. Nectar is a liquid sugar solution that flowers manufacture. Since it contains mostly water; the bees must evaporate it to make honey which has about 18% water in it. The different flavors and colors of honey depend on the types of flowers the bees collected the nectar from. Honey is stored in the beewax cell. 

Pollen comes from the male part of the flower; it is a powdery dust which comes off when rubbed by the bees. This pollen fertilizes the female part of the flower and produces the fruit, seed or vegetable. Bees collect this pollen by means of special hairs on its body, and return to the hive with it.

Pollen is packed into a wax cell, and then it is topped with honey, to preserve it; this is called bee bread. It is very important to have bee bread in the hive, for it means hat the young bees and brood will have something to eat. A colony can use up to 100 pounds (50 kg.) of pollen in one season.

· Beewax is secreted by the young worker bees to make the honeycomb. All their honey, pollen, and brood (immature bees) are stored inside the wax comb cells. In order for bees to make wax, they need to eat large amounts of honey or sugar syrup and pollen. Some beekeepers place a sheet of beewax called foundation, in a frame, to help guide the bees as they build the cells. 

· Water is important to bees. In hot, dry weather the interior of the hive could become overheated. If this occurred, the brood could 'cook' and the wax could begin to melt. Bees prevent this; they collect water and place it in the comb then fan it with their wings to evaporate the water. 

This 'air-conditioning' cools the hive down. In very hot climates, the hives should be placed so they get noontime shade; painting the hives white will also help reflect sunlight.

· Bees use the sticky sap from trees and flower buds to make "bee glues" or propolis. This gummy material is collected to seal cracks and holes, and to water-proof the hive, it also kills micro-organisms that would otherwise invade and live in small cracks. 

III. Obtaining Bees 

1. Where to get bees 

· A SWARM is a colony of bees clustered in the opening, not inside a hive box. They are looking for a new home. The Beekeeper can capture the swarm by placing it into a temporary or permanent hive. 

	Advantages:
	Disadvantages:

	- free
	- could be diseased or infested with pests

	- common
	- could be in hard to get places

	- plentiful
	- could be of inferior stock


Cost : Free

· COLONIES IN TREES OR HOUSES, even earth embankments are also free but are generally very hard for a beginner beekeeper to get intact. It involves destroying the house where the colony lives, or cutting down the tree, cutting the comb, and tying it to a frame and then getting the bees to stay inside the box. This should be attempted by someone already experienced in working with bees. You can also make bees swarm out of a trees or house by smoking and hitting the tree with a hammer continuously until the bees leave and cluster outside. 

After they leave, they can be installed as a swarm.

	Advantages:
	Disadvantages:

	-free
	-could get many stings

	-plentiful
	-difficult to get it intact

	-extra wax and honey
	-queen could be killed

	 
	-bees could leave later


Cost: Free

· TRAPS can be placed to attract swarming colonies. The trap can be a frame of wax that is placed in a hollowed tree trunk, or in an empty hive, or in an earthen embankment hole. The frames should not contain any honey as this will attract ante and wax moths, and discourage begs. 

Cost: Free

· BUYING bees from a beekeeper is another way to get started. Beekeepers can either sell you a full hive and all its equipment, or a nucleus hive with a small population of bees, and a laying queen, or a swarm (you provide the equipment) or a laying queen only. 

	Advantages:
	Disadvantages.

	-cared for by an experience beekeeper
	-could have odd and old equipment that will need to be replaced

	-all ages of bees and brood can be obtained
	-queen could be old or of poor quality

	-easy to inquire from owner if there are any problems
	-wax comb could have diseases or pests not at first evident.


· BUYING IMPORTED BEES as packages is another way to obtain bees. These bees are very expensive both to buy and to maintain and, while the returns might be higher, they will not perform well unless properly cared for. 

	Advantages:
	Disadvantages:

	-could produce more honey
	-subject to diseases and pests here

	-gentle and mangeable
	-requires more time, care and feeding

	-do not swarm excessively
	-could die from neglect
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Lesson plan #3 - Handling bees
Time: 1-11/2 hours

Materials: Demonstration
• smoker, bee suit, veil, gloves, etc.

Objectives: To demonstrate and inform beginner beekeepers how to handle bees and what to look for in a hive when examining bees.

I. Handling Bees 

1. How to minimize stings 

· work on days when bees are flying well since half of the foraging bees will normally be out; do not work when it in too windy, rainy or cold since all the bees will be at home. 

· wear light-colored protective clothing and a veil. Make sure that ankles and wrists are closed in case bees start to crawl up. Beginning beekeepers will want to wear gloves for confidence; but gloves should not be used all the time. The best time to wear them is when transferring bees from a wild hive to a framed hive. Bee stings leave a scent on the gloves, so be sure to wash gloves periodically. 

· use smoke lightly; this makes bees eat honey and they will be eating honey instead of stinging you. 

· when working bees, use gentle, slow movement so the bees will not be alarmed. Crushed bees cause alarm in the hive so move frames slowly. 

· remain calm and work slowly, if you are nervous, or have an odor that alarms bees (hair tonic, horse smells) the bees will be more likely to sting you. 

· if stung, scrape away sting barb; do not pull it out as this will inject you with more venom. Smoke the sting area as the venom loaves an odor "tag" which will excite other boos to sting you. 

II. What to look for: 

1. The Queen 

· when you find her, be careful that she doss not become crushed or drop on the ground. The queen is generally found around the warm broadnest or nearest the eggs and uncapped larvae. 

2. Eggs 

· when you look at a frame of uncapped larvae, check the frame carefully, and you might see eggs. If the hive has no eggs, or you cannot see brood, or the queen, you may consider the hive to be queenless. Requeen it by either giving it a queen cell, a new queen, or joining it to a "queen-right" hive. 

3. Starvation 

· when there is no honey or pollen in the hive, the bees may be more aggressive, and stop producing wax. When you do not see any stored honey or pollen in your hive, feed your bees white sugar and pollen substitute. If you are using the hive to make queens, feed the bees sugar syrup. 

4. Good Brood Pattern/Weak Hives 

· when the queen lays eggs in every empty cell so that the immature bees (larvae) fill up the comb, this is said to be a good laying queen showing a good brood pattern. Spotty egg-laying pattern, many drones (male bees) or a non-vigorous (slow) queen should be replaced. Weaker hives cannot defend themselves against pests (cockroaches, wax moths), or other robbing bees. 

5. Swarm Preparation 

· when the bees form numerous peanut-shaped wax cells, which contain immature queens, and the hive is quite populous (and may be crowded), the bees are probably starting swarm preparations. Swarming is a natural instinct; it divides the colony in half, and the old queen leaves the hive with half of the bees. The young queen meanwhile hatches, mates, and starts laying in the original hive. Unless you want to lose half your bees and honey these swarming preparations should be stopped. 

6. Arrangement of Brood Nest and Honey Stores 

· to optimize the proper temperature of the broodnest (97F) and in order to incubate the eggs, the broodnest (eggs, larvae) should be compact and not spread out. Frames of brood should be placed together, in one area of the hive. If the hive is populous, the honey will naturally be stored in the upper portions of the comb and of the broodnest. A frame of honey between frames of brood could prevent the queen from expanding the broodnest properly. 

7. Surplus Honey 

· bees instinctively store honey to eat during times of hardship or scaresness of food. Beekeepers try to make bees store more honey than they need and this surplus is what is harvested. To keep the queen from laying in the honey combs, surplus honey is usually found above the brood, in the upper portions of the hive. Some honey should be left on the hive at all times. Otherwise, bees will starve during dearth times, or leave the hive. If bees are starving and no food is available, white sugar syrup must be fed to keep bees from leaving. 

8. Aggressiveness 

· some hives are naturally more aggressive than others. This can be controlled by selection of the queens that are more gentle and requeening the aggressive hives with them. Hives that are too aggressive will sting often and may even swarm out while being worked. Aggressiveness may also be due to queenlessness, disease, or pest harrassment. 

9. Distress of Pests or Location 

· if bees are placed in a damp, humid place, the honey will always be watery and could never 'cure' or ripen properly. Unripened honey will ferment eventually. On the other hand, hives that are in too hot a situation will be so busy bringing in water to cool the hive that no honey will ever be produced. Such stresses on the hive will weaken it and the colony may die, or leave. Weakened hives are subject to attack by such pests as mites and wax moths. 

10. Queenlessness 

· if you cannot find eggs, larvae, or capped brood or the queen and the hive is usually aggressive and restless, the hive may be queenless. Queenless conditions can be remedied by: 

· providing new queens (virgin or laying) 

· providing mature queen cells 

· providing a frame of eggs 

· joining it to a queenright hive 
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Lesson plan #4 - Colony management/seasonal manipulations
Time: 1 hour

Material: slides

Objectives: To help beginning and experienced beekeepers to recognize a honey-flow and a dearth period in their area and to keep records by their hives.

I. Before the Honeyflow - Requirements of the Hive 

1. The following conditions will help ensure a good crop of honey for the beekeeper. 

· populous hive with many young bees, especially during the period just prior to the honeyflow (40,000 to 80,00 bees) 

· hive should be free from pests and diseases 

· colony should not be preparing to swarm 

· hive should have ample room to store surplus honey 

· weak hives can be helped by giving them frames, of young bees, capped brood or a new queen, or all of these. Keep all hives of equal strength, otherwise they will rob each other 

· do not mix up the natural order of the frames in the broodnest; frames of honey can act as a barrier to the queen and if placed in the middle of the broodnest, could restrict the queen's laying activity. 

2. Frames of pollen and honey should be kept above or on the sides of the broodnest; empty frames can be placed on the end of the broodnest to allow for growth. Frames of brood and pollen should not be placed in the honey supers as bees will fill up the empty cells with both honey and pollen and brood. You want the bees to fill up only honey in the honey supers. 

3. Record Keeping 

· beekeepers should keep accurate records on each hive or groups of hives in their apiary; especially noted are the hives that are significantly productive or weak. A note of when certain plants are blooming that coincide with the honeyflow will also help you to keep tract of the major honey plants in your area. Paper tacked inside the cover. or written on the hive body (not top) can be used. Permanent book or diary records are more trustworthy. Some things to record are: 

· date worked 

· age of queen 

· colony strength and growth rate 

· timely manipulations (swarm prevention) 

· characteristics of hive (aggressive, gentle, productive, poor) 

· swarming record-how often, when, why 

· cash flow (how much money spent or earned) 

· honey (how much (weight) taken off, per hive) 

· hives lost (stolen, swarmed, wax moth, diseases) 

II. During the Honeyflow 

1. At certain times of the year, when most of the flowers from fruits, vegetables and weeds are blooming, bees will often start bringing in a surplus of honey. This is called the honey-flow period and can be recognized by: 

· lots of wax production (white new wax) 

· populous hives, working very hard 

· honey being stored (uncapped and capped) 

· honey with many white tops appearing in the comb 

2. Swarming behavior usually comes before the honeyflow period so, if you do not wish to lose a lot of honey (through the lack of bees because they left with the swarm), discourage swarm preparations by: 

· cut out queen cells (if they are numerous and hive is populous with a laying queen) 

· supply more space to the dive, either adding frames or an extra hive body (super) 

· inspect the hive periodically (once/week) to ascertain swarming preparations. 

· make sure hive is not overheated (keep in shady but breezy spot) 

· provide a young queen 

3. During the honeyflow, the hive should not be disturbed too much. If you go through the broodnest, the organizational structure of the colony can be destroyed. When bees are disorganized, they will probably not bring in as much honey as they would have normally for that day. The only inspection you should be making during the honeyflow is whether or not the boos have enough room to store honey, (this does not apply of course, to weak or diseased hives). 

4. Examine the honey frames before removing them from the hive. Most of the honey should be sealed with a wax top or 'capping'. If the honey has not been properly cured (all the water evaporated) it will begin to ferment and spoil. 

5. Remove the honey frames early in the morning before the bees start bringing in new nectar. Take off the foaled honey frames and cut the comb. The frames should be over 75% capped honey. Cut the comb or scrape off the honey to the mid-rib (bottom) of the cell and leave a "foundation" for them to rebuild. If a hot spoon or knife is used, the honey will come off much easier. 

III. During the Dearth or Starvation Periods 

1. Dearth periods are times when no honey or pollen is being brought into the hive. me signs of dearth) which could lead to starvation if all the honey was removed, are: 

· no honey in cells 

· no pollen stored or brought in 

· wax production cut off, foundation chewed 

· no brood, or brood rearing limited 

· all stages of drones (brood and adults) are pulled out and dumped out of the hive during severe dearth 

· robbing activity increased, hives aggressive 

· honey stored in brood cells since there is no new brood, once a small honey flow starts. 

2. Dearth times are seasonal, after the major flowering period is over, during rainy, cold, dry or hot seasons; the beekeeper should: 

· make sure bees have enough food (honey/pollen) at all times; take off only a SURPLUS of honey, leave 20-60 lbs. depending on the hive strength and duration of the dearth time. 

· make periodic inspections so that hives will not get too weak. 

· feed bees if they are starving with sugar (white) or white sugar syrup. 

· remove excess frames (that hives will not get too weak). 

· feed bees if they are starving with sugar (white) or white sugar syrup. 

· remove excess frames (that are empty) and supers; otherwise, too much heat could be lost from the broodnest, or the wax moth and other posts, could invade the empty spaces. 



[image: image6.png]


Lesson plan #5 - The bee colony and races of bees
Time : 1-1/2 hours

Materials: elide, charts, pictures

Objectives: To help beekeepers understand the roles that the individual members of a colony have on the colony as a whole, and to inform them of the various kinds of bees. 

I. The Colony 

1. A colony of honey bees will have a fertile female or queen, many male bees (or drones) and many thousand infertile females or workers. These classes of bees together form a unit or collection of individuals which, if separated from the colony unit would shortly die. 

2. The Queen 

· usually there is only one queen to a colony, and her sole duty is to lay eggs. She resembles a worker but with a much longer abdomen and a dark shiny thorax or back. The queen is fed almost entirely on a food secreted by the young worker bees called royal jelly which in rich in proteins. The number of eggs she lays, therefore, will depend on the amount and kind of food she is fed, the number of young workers to incubate the eggs and the environmental conditions. She lays eggs that may hatch into drones (infertile eggs), workers or new queens (fertile eggs). 

The (European) queen hatches from a special peanut-shaped cell in 16 days. After emerging, the queen will take her mating flight 5-10 days later, where she will mate with several drones. If a virgin queen does not mate after two weeks, will probably be a poor, drone-laying queen. Queens can live several years.

The queen has a special odor or substances which keeps the colony unit together. If the queen is removed, the worker bees will start to make preparations to make a new queen. Queenless hives lack organization and could be more aggressive than queen right hives.

3. The Drone 

· The drone is a larger and heavy looking bee, with very large eyes and chunky abdomen. His sole function is to mate with new queens; he does no work and cannot sting. Normally, high drone populations are only tolerated when ample food is coming into the hive; when the honey season is over, drones are evicted from the hive, to die. 

· European drones take the longest to emerge, up to 24 days. If you are using the imported bee (European), drone production should be encouraged, since there would be few drones available to mate with virgin queens. When using the native bee, drone production should be limited. 

4. The Worker 

· There are anywhere from 5,000 to 75,000 workers in one colony. They are called workers because they do the house and foraging work required for colony survival. The task of the workers, includes feeding larvae (undeveloped bees), tending brood (immature bees), feeding and tending the queen, guarding the hive, evaporating nectar to make honey, packing pollen, and maintaining broodnest temperatures. As the workers age (3 weeks or so) they begin to leave the hive to forage for food. Once a scouting forager locates a food source, the distance and direction of the food is communicated by a combination of dancing scent and sounds. They are foragers only for about another 3 weeks before they die. 

It takes 21 days for a (European) worker to emerge. They have special legs equipped to pack the loose pollen grains, and have special glands to secrete wax, stinging venom, and royal jelly. Workers collect nectar, pollen, water and propolis or glue, returning to their hive with it. See attached diagram.

II. Races of bees and bee relatives. 

1. Wasp (Vespidae) 

· wasps are not bees but arc often mistaken for boos by many people. Wasps make their homes with paper-like material or mud. While some do sting aggressively, wasps are beneficial pollinators and insect controllers, being parasitic and predatious on many insect pests. Unfortunately, some wasps also prey on honey bees. 

2. Bumble Bees and Carpenter Bee (Bombidae and Xylocopidae) 

· those are large, hairy bees varying in color from blue-black to black and yellow stripes. They live in the ground, grass hatch or dry wood. Although they do not produce a significant amount of honey, they are valuable as pollinators of many fruits, seeds or vegetable crops. 

3. Stingless Bees (etc.) 

· There are many races of other social bees, (living in hives) and solitary bees, (living alone) that are important pollinators. The stingless bees (Trigona and Melipona) will store honey in nests, but it is generally too little to attract most beekeepers. Since they are beneficial, colonies should not be destroyed. 

4. Honey Bee (Apis) 

a. The Rook or Giant Bee (Apis dorsata) 

Rock bees are nomadic, rarely staying long in one place. When they fly, farmers in the field report they sound like a passing airplane. The colony consists of a single comb hanging from branch of a tree, roof or abandoned ceilings. The worker is light brown while the queen is darker and longer; the drone is black and about the size of a worker. 

Rock bees produce good honey and wax, working longer hours sometimes than other honey bees. Honey can be harvested without destroying the hive, two to three a year when smoke and proper precautions are taken. Yields of up to 35 kg. during a year have been recorded. Smoke seams to control their volatile temper and while they will not live inside a hive box, groups of colonies can be raised together.

b. The Little Bee (Apis florea) 

These bees are smallest of the honey bees, and are also nomadic. They make small, hand sized combs in tree branches, caves, bushes, empty boxes, or ceilings. The workers are orange with black and white stripes. The queen is golden brown and the drones black with grey hair. Again, they do not produce much honey (0.5 to 1 kg.) but some countries are finding them a gentle, and manageable honey bee.

c. The Indian Bee (Apis idica cerana) 

This bee is used in India and other countries as the main Asian Honey Bee. It is easily housed in boxes, tins, jars and wall recesses. While there are regional varieties, the potential for this bee in the Philippines is just beginning to be realized. The wilder, swarm-prone strains can be bred for more domestic qualities.

On the average, colonies can yield 3-5 kg., although improved strains have been reported to produce 18 kg. or more. It can be a good producer, gentle and relatively non-swarming, but are lose predictable, can steal food from weaker hives aggressively, and seem to have little defense against wax-moth and other pests that enter the hive. They use little propolis or bee glue, which might account for these invasions.

d. The European Bee (Apis mellifers) 

This bee, originally from Europe, has been naturalized in many parts of the world, including North and South America. It is a very good honey producer, averaging 45 to 180 kg. in good honey-yielding areas. It is similar to the Indian bee in it habits, making its home in enclosures like hollow trees, caves, and boxes. It is well adapted to life in moveable frames hives. Importation of the European bee should be restricted to well-equipped, responsible agencies with quarantine arrangements. To avoid the importation of diseases and pests common in the U.S. and Europe, which could be passed to native bees, private beekeepers should consider improving native bees first.
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Lesson plan #6 - Problems in Philippine beekeeping
Time: 1-hour

Materials: Collection, demonstration

Objectives: To acquaint beekeepers or beginners with the problems that exist in the Philippines and how to control them or minimize damage caused by them.

I. Pests 

1. Ants: can invade hives, eating brood, honey, pollen and bees; eventually the hive will either be so weakened or aggressive that they will abscond (or leave) 

· control: grease hive stands with auto grease and lime ground at base of stands. Never set hives directly on the ground. 

2. Wasps and other predatious insects: will catch bees on the wing and take them away to be eaten. They are not a real threat except to weak hives. Traps can be devised to catch the black wasps as they hover in front of the hives; 

· control: maintain a strong hive or hire someone to catch the wasps as they hover 

3. Lizards and Toads: will also eat bees but generally, if the hives are on a stand, the lose is minimal. 

4. Beetles and Cockroaches: can infest a hive, especially when being fed pollen supplement or substitute. A strong hive will evict these intruders, otherwise remove debris in hive bottom that they might be living in, and keep entrance small (esp. true for the native bee). 

5. Wax moth: This is a moth which lays eggs in the comb end upon hatching, the larvae can cause much damage to the comb and brood, by borrowing, spinning silk tunnels, and damaging wax. 

· control: strong hives can usually combat this pest but when it starts taking hold, removal of the infested comb and cocoons is imperative, otherwise the bees will leave the hive. Comb can be stored in paradichlorobengene (moth ball) crystals, if kept in a plastic bag or other enclosure, and aired out a day before returning treated comb to bees. Combs can also be put in freezing temperature for several hours, especially if wax contains honey and pollen. 

6. Birds: sometimes, droves of swifts have been reported (Chaetura dubia - Spine-tailed swift) to eat 100 bees each in one day. 

· control: about the only methods of control seems to be netting the birds or moving hives to other location. 

7. Mites: two types of external mites are of vital importance to beekeeping here. The two (Varroa iacobsoni and Tropilaelaps clareae) are serious pests that can destroy a hive. Drones and workers with deformed wings, dead pupae in the cells and the mites on bees should be checked. It is believed that all species of Bees have mites here. 

· control: is especially important for the European bees, and perhaps for native bees too. Colony strength appears to be a factor, the stronger hives may be better able to control this post. Other chemical controls are also available, at great cost, since many have to be imported. Here are some: 

· Phenothiazine PTZ (worming tablets) 5% dissolved in 95% pure alcohol, applied onto cardboard stripe and burned in the smoker, or placed under the hive sprinkled on a cardboard bottom, at night, left for 2 days. 

· Folbex strips prepared paper strips can be purchased, burning 2-3 strips per colony. 

· Sineacar (from Romania) is a powder, sprinkled on bees once per week for three weeks. 

II. Other Problems: 

1. Drones: if imported bees arc used, than lack of drones from the so bees will make it hard to mate virgin queens. Hives that are strong, wolf fed, with a drone-laying or a fertile queen, will supply the best drones to supply your yard. Drones of the native bee have been reported to fly with the virgin imported queens, but is not a fertile cross. 

2. Robbing: weak hives are subject to attack by robber bees from other hives (imported and native) as well as other insects. Where at all possible, hives should be kept of equal strength, and races of bees should be kept separate. Mites could be carried by robbing bees. 

3. Insecticides: there seems to be indiscriminate use of harsh insecticides by farmers here. Since bees are susceptible to most of these, efforts should be made to educate farmers that bees are not injuring their plants, but in fact will increase their yields if they let the bees work them. 

If insecticides are used, spraying should be done in late afternoon to evening hours, to minimize bee losses. Hives should be covered or moved away if spraying is closer than two miles. Lass toxic chemicals (see attached list) should be used whenever possible.

4. Feeding bees 

During dearth times if bees are robbed of all their honey, both a pollen and nectar substitute should be supplied if the hives are to remain strong and not abscond. The most refined sugar or sugar syrup should be used, although experiments are lacking on the effects of feeding second class sugar in the tropics. Molasses should never be fed, however, as this will give the bees dysentery.

Other sugary substances can be tried, buko milk, or cane syrup.

Pollen is also important. for brood rearing. Imported, brewers yeast and soy flour is the usual pollen substitute.
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Lesson plan #7 - Selection and rearing of queens for stock improvement
Time: 1-hour

Materials : Demonstration

Objective: To help beekeepers improve their honey yields, by selecting high-producing, low swarming queens.

I. Primary Selection Objectives 

1. Fertility of Queen: 

· queen should exhibit good egg-laying capabilities, at the time of year when workers are needed, when there is available food, not during dearth times. 

2. Industry and Productivity 

· workers should bring in the best honey crop possible, they should have large honey crops and strong legs to bring back large baskets of pollen. 

3. Disease or Pest Resistance 

· those bees better able to fend off pests and disease should be selected. 

4. Lowered Swarming Instinct 

· colonies that swarm or abscond frequently should not be used to rear queens. 

5. Good temper, gentle 

· propagate those queens from calm, gentle hives, where the bees will not leave the hive due to disturbances by beekeepers or others. 

II. Secondary Selection Objectives 

1. Long life of queen and worker 

2. Long Foraging range: 

· workers should fly greater distances to gather nectar in difficult areas, also those working earlier in the morning and later in the evening, putting on more honey should be selected as breeders. 

3. Defensive attitude against pasts; 

· keep hives able to keep ants, wax-moth, cockroaches, etc. out of hive. 

4. Hardiness: 

· those hives that come through dry, cold, wet or dearth seasons with populous colonies should be used. 

5. Good growth 

· hives that bear brood well even without feeding should be selected, (nurse bees tend larvae well). 

6. Comb Building 

· readiness to build comb and build it in frames should be selected. 

7. Good orientation 

· bees that are able to find their way back to the hive without drifting to other hives, should be selected. 

8. Cleanliness 

· hives that keep debris off the bottom board are desirable 

III. Rearing Queens 

A. Factors for queen cell production 

1. Young larvae, less than two days old: all larvae receive royal jelly until they are two days old, those larvae that are to become workers, are not fed royal jelly after two days, but are fed a mixture of pollen and nectar. Only larvae that are to be queens receive the royal jelly as their sole diet. 

2. Strong, populous hives with many young bees that may be ready to swarm provide conditions that are optimum for rearing queens. Food, both pollen and nectar, must be abundant; if not, supplemental food should be fed to the bees in the form of white sugar syrup and pollen supplement. 

3. Drones are produced during these conditions as well, and it is important that the food and populous conditions are maintained if the drone populations is to be encouraged. Drones mate with the virgin queens. 

B. Natural Rearing of Queens: Queen cells are made by worker boos under the following conditions in the hive: 

a. swarm cells: When the hive is crowded and the bees are getting ready to swarm, they make queen cells. Select these queen cells carefully, so that the swarming instinct is not bred into the new queens. 

b. supersedure cells: When the hive replaces the old queen by making new queen cells. Conditions for replacing the old queen are when the queen is old, failing, diseased or poorly mated. If hive is populous, these cells can be used. Queens from these cells, however, can be inferior. 

c. queenless or emergency conditions: When the hive has to make a new queen because the original queen is gone. If the hive is again strong and well-fed, these queens can be used. To make the hive build queen cells, you can 

1. remove or kill original queen 

2. split hive equally, giving each half pollen, honey and bees. Give one half the queen while the other half is given frames of eggs and young larvae. Bees will make a new queen. 

C. Controlled Queen Rearing: The easiest way to rear queens is to move the queen from a strong, populous hive during a time when there is plenty of food coming into the hive, and provide the hive with a frame of eggs from a selected colony. You may have to remove all uncapped brood from this hive in order for the bees to make queen cells from the frame you supply them with' otherwise the bees will make queens from any available larvae. 

You can have this hive continously rear queen cells (called a Cell Builder) by removing mature, capped queen cells, adding frames of capped brood and feeding this hive. After you remove the mature queen cells, add a new frame of selected eggs.

Disadvantages:

· time consuming (cutting cells, adding brood) 

· bees could select the bees desireable larvae 

· bees could make poor queens 

There are many other methods of queen rearing. They are much more complicated for beginner beekeepers or bee breeders. These methods are described in a book called QUEEN REARING by H. M. Laidlaw, Jr. and J. E. Eckert; University of California Press, Berkeley, Cal., 1974.

D. Other factors in Rearing Queens 

1. Queen Mating Yard: Once the mature queen cells are removed, they can be put into a small nucleus hive consisting of young bees, comb and plenty of food. These mating nucs should be placed in an area where there are many drones, drones from hives of good characteristics. 

2. Starting Nucleus: Once the queen has emerged from the cell and starts to lay in the mating hive, she can be removed to a small hive, consisting of two to four frames of young bees and food. Once she starts to lay in this nuc, her performance and other desireable characteristics can be assessed before she is used to start a new hive. 
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Lesson plan #8 - Marketing hive products
Time 11/2 hours

Materials. Demonstration, Display

Objectives: Help beekeepers to sell bee products, and form cooperatives. 

I. Honey 

1. Harvesting 

· honey is generally taken off when over 3/4-ths of the comb is capped; uncapped honey tends to ferment since it is 'unripened' (i.e. not enough water has been evaporated off). 

· combs can be cut out and pressed to extract honey and put into a screen or cloth bag, or scraped off to the midrib, leaving a foundation in the frame for the bees to start building again, or the wax tops can be cut off with a hot knife and the frame put into an extractor which will spin the honey off, leaving the comb intact. If cutting out comb, leave a 1 inch strip for bees to start on. 

· once honey has been removed, strain the honey again through a finer cloth, to removed any particles, bees, debris, and dirt. Combs with brood should not be harvested. 

· store honey in a shady but dry place, free from ants and other predators. Do not spray honey with insecticides. Bottle honey in any clear glass container, and label each bottle with quantity, usually by weight, and name of your yard. Honey is usually graded by color, the lighter the color the higher the grade. Some countries prefer darker honey and may be willing to pay more for it. Honey stored in the sun or in humid places will be ruined. 

· honey in the wax comb can also be sold, either wrapped in plastic clear wrap, or bottled with honey. 

· if honey is too liquid, it will foam and ferment on the top. Such honey bill spoil. Thick, clean honey, properly cured and stored (not in a damp place) will last many years. In time all honey will 'set up' or crystallize. This is not the same as spoiling and in fact many countries prefer this crystallized form. 

2. Marketing 

· all honey should be care fully labeled. Here is an example of a honey lable. 

ERIC APIARIES

net: 450 Grams

Palapala, Dasmariñas, Cavite
March, 1978

· stores, stands, individuals, commercial centers, baking industries, health foods stores, etc. are interested in selling honey. Individual contacts can be made or through a buyer, especially in the larger towns and cities. 

II. Wax 

1. How to process and harvest 

· all beeswax should be kept, scrapings from the hive, left over from wax moth infestation, and what is harvested with the honey. Wax in many countries is more valuable than honey. Here's how to harvest beeswax: 

· Place wax in tub or pot and cover with water. The pot should be sturdy and not likely to break when put over the fire. Water should not boil over, as wax is very flammable and could bum easily. The wax will rise to the top and. once melted, strain it through a wire screen or jute sack cloth. The pail the wax is cooled in should have a larger top than bottom for easy removal of wax cake. Scrape away debris on bottom once cake is hard. 

· A solar wax melter can be constructed using a heavy wooden box with a heavy glass top. Place in the sun, the wax inside will molt quickly. If a tin tray is made with a collecting spout, and a can placed under the spout, the melted wax will melt and be in a convenient cake in one step. 

2. Marketing wax 

· Wax can be used in the following ways: 

· cosmetics 

· machine tooling 

· sailing outfits 

· leather processing 

· wood polish 

· candles 

· attached are copies of waterproofing, leather preparation on and wax polish you can make and sell, as wolf as how to make wax candles. 

III. Pollination/selling bees 

1. Leasing hives 

· soon, growers in this country will see the value of having bees pollinate their fruits and vegetables. While experimental still in this country, growers will be willing to rent hives for beekeepers to move in while the crop is blooming and remove after flowering is done, or the grower has to spray insecticides. 

2. Selling bees and equipment 

The following things can be sold to beginners and advanced beekeepers alike:

· wooden parts (frames, boxes, tops, bottom, etc.) 

· swarms 

· improved queens 

· wax comb or foundation 

· smokers, veils, hive tool 

· wax melters 

· beeswax candle kits 

IV. Beekeeping Cooperatives 

1. Beekeeping cooperatives could be helpful for small time beekeepers in the following ways: 

· able to sell more honey, combining resources to make labels, bottle honey, etc. 

· organize leasing of hives through growers known in the area 

· making equipment and selling it cooperatively 

· exchanging information and sending representatives to periodic workshops, seminars, or courses 

· able to combine resources to buy and share books periodicals or other literature 

2. Ways that cooperatives can raise money are 

· membership dues 

· service charge for any seminars held by coop 

· selling equipment, honey, wax etc. 

· renting fees for pollination services 

· commercial apiaries or university (or other private) contributions 

· sale of goods made with honey etc. (baked goods, honey wine candles). 

3. Eventually, some goals that can be realized by cooperative are: 

· improving strains of bees (native) 

· standardizes equipment built and used (sold) 

· develop individual technology and style for locality 

· keep records of honey/pollen plants in area, for honey flow data 

· become a service center for beekeepers in large area, providing equipment, foundation mills extracting equipment, bottles and labeling heeds. 

Beeswax Recipes

LEATHER PREPARATION

1 part tallow
1 part neatsfoot oil (or other oil)
1 part beeswax

Melt oil over hot water, add clarified melted tallow and clarified wax cake: mix and cool. Cover tightly.

BEESWAX POLISH

Melt 1 pound (1/2 kg.) of beeswax and stir in 21/2 of turpentine (mineral oil can also be added) until wax cools. Use as wood polish.

WATERPROOFING

4 oz. wax
4 oz. resin
1 pint linseed oil
1/4 pint turpentine

Melt wax and resin, stir in oil and cool while adding turpentine. Rub into leather.
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Pictures


Apiservices - Virtual Beekeeping Gallery - Homepage
Pole stand
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Leg stand
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Kerosene tin hive
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Pot hive
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Straw skep hive
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Log hive
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East African transitional
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Simple frame
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Transwoven hive
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Transitional frame
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Components of a bee hive
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Bellows smoker
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Can smoker
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Dressing for honeybees
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Honey extractor
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Squeezing out honey
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Newton beehive
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Overhead View
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Completed beehive
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Overhead View
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A - Deep brood super
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B - Deep brood super
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C - Deep brood super
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Shallow super
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Alternate joints
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Alternate joints
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Alternate joints
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Glue & nail
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Bottom board - half size section showing clearance needed
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Illustration
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Follower or division board
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Frames
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Upper joint
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Lower joint
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Frame - top & bottom
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Frame bottom
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Optional frame spacer (bee space)
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Bee frame
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6 cells per linear inch
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Queen cells
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Drone cell
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Worker cells
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Tying old comb to a frame
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Sheet of foundation wax
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Spur wire - embedder
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Outer cover
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Inner cover - not always needed; wood strips, fiber mat or jute sack clark
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Bottom board
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Entrance reducer - A indica should have smaller entrance hole
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Smoker
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Smoker
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Smoker
[image: image65.png]



Smoker
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Veil
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The center section is made of plastic window screen and the top and bottom sections of mosquito netting cut to the pattern shown. (Few case, draw full-size pattern.) Sew together in back. Stitch the hat band section around a rubber band or a coil of several stands of elastic cord so that the top section fits tightly around a straw hat. The lower seam should be made wide enough to take a 1/8" diameter cord about 8' long. Cord should be crossed across your chest, the ends brought around your back and tied in front. Make sure there are no spaces large enough for bees to get inside! 

Cord
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Solar beeswax extractor
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