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Meet the authors


Welcome to Get Started in Beekeeping!


People start beekeeping for very different reasons but often, somewhere in their history, is a contact with bees or beekeepers. The interest in beekeeping has increased significantly over the past few years as people have become more aware of the importance of the honey bee as a major pollinator of food crops and wild flowers in the wider environment.


This book is designed to whet your appetite and to give you an introduction to the basics involved not only with beekeeping but also with the bees themselves. It will not tell you everything you need to know about beekeeping but it does include many of the things we would like to have been told when we began. Our advice to potential beekeepers is to attend a suitable beekeeping introductory course, join the local beekeeping association and read a good, practical beekeeping book – this one of course!


Bees can be regarded as livestock and therefore it is the beekeeper’s responsibility to learn as much as possible about them in order to look after them as well as possible. Good husbandry is just as important for bees as for cattle, sheep, pigs or poultry. So often we have heard of people being advised that there is little work involved in looking after bees. This is most certainly not the case. You may not have to attend them every day as you would cattle and poultry but they still need regular attention and a knowledge of what is happening within the hive and the actions required of the beekeeper.


In writing this book, we have been conscious that most of what there is to learn about bees will only come with experience. This volume will not give you that experience but we hope it will help you enough so that your experiences will be meaningful and not incomprehensible. Whatever else you do, enjoy your beekeeping.


Adrian and Claire Waring





1: Only got a minute?



Beekeeping is an absorbing hobby bringing you into the fascinating world of the honey bee. Honey bees are social insects that live in colonies rather than as independent individuals, different colony functions being carried out by different groups.


The colony is headed by a single queen who mates and lay eggs. She lays fertilized eggs which produce female workers and unfertilized ones which produce male drones. Most of the bees in a colony are workers. They undertake various age-related tasks in the nest before finally flying out to collect nectar from flowers which is converted to honey, their carbohydrate food, and stored in the comb. They collect pollen, their protein source, as they fly from flower to flower, effecting pollination – the bees’ most valuable activity as far as man is concerned. Foragers dance on the comb to tell others where the food source is. Workers will sting to defend the colony but drones cannot.


Beekeepers keep bees in hives, which are located in an apiary. During the active season, which is dependent on geographical location, they inspect their colonies to check all is well. At the beginning of the season, the colony should be expanding steadily and if it is not, a check is made for disease. As the colony builds up, checks are made for swarming preparations, indicated by the production of queen cells on the face of the hexagonal beeswax comb. If a colony is preparing to swarm, appropriate steps are taken to prevent this in order to maintain a large foraging force to maximize the honey harvest. After removing the honey crop, the beekeeper feeds the colony to ensure it has adequate stores to survive the winter period.


Beekeeping is about looking after and enjoying your bees.





5: Only got five minutes?



Honey bees are probably the most studied insect in the world. They have a language of dance with sufficient variations between bees of the known species and races to suggest that they have both languages and dialects.


As social insects, bees can only survive as a colony which is headed by a single female queen. She alone can mate and lay eggs – she lays a fertilized egg to produce a sterile female worker or an unfertilized egg to produce a male drone.


Virgin queens and drones fly out of the hive to specific drone congregation areas where mating takes place in flight. A virgin queen will mate with up to 20 drones, storing their sperm in a vessel in her abdomen. When she prepares to lay an egg, she measures the size of the hexagonal beeswax cell with her front legs. Sperm is released to fertilize an egg laid in a smaller worker cell. Eggs laid in larger drone cells are deliberately not fertilized.


Drones are only raised during the active season. Their main function is to mate with a virgin queen. The act of mating kills them. Those alive in the autumn are evicted from the hive or killed by the workers.


The majority of the bees in a colony are workers. A worker performs a variety of age-related tasks such as cleaning cells, feeding larvae, tending the queen and secreting beeswax for comb production. Before becoming a forager at about three weeks of age, a worker will spend some time guarding the colony against other insects, such as wasps, trying to gain access and steal the honey stores.


Bees visit flowers for their food, which is nectar and pollen, the carbohydrates and proteins of their diet. This is the sole purpose of the thousands of flower visits that foraging bees from a single colony make each day. They suck up the nectar and transport it back to the nest in the honey crop. The water content of the nectar is reduced and it is stored as honey. It has been calculated that 454 g (1 lb) of honey requires foraging trips equivalent to the distance of three times around the globe. The forager dances to communicate the distance, direction and type of the food to others, which she recruits to forage on the same food source.


Pollination, a side product as far as the bees are concerned, is even more valuable to man than the honey. The resulting seeds and the food produce grown from them are worth, in the United Kingdom, up to £200 million per annum. In the United States, the value is estimated at $18 million and globally it is £31–91 billion ($50–150 billion).


There is a worldwide beekeeping industry with some businesses keeping thousands of colonies. However, the vast majority of beekeepers, who collectively keep more hives than commercial beekeepers, are small-scale hobbyists keeping between one and six colonies for their own enjoyment.


Colony life follows an annual pattern. In spring, the colony expands and may divide through swarming. Preventing swarms maintains a larger foraging force for greater honey yields. In summer, during the honey flow, colonies need to be given additional space for honey storage. Autumn is the time to treat against Varroa destructor and ensure colonies have sufficient stores for the winter. During the winter, colonies need to be left undisturbed but checked to see that they have not been knocked or fallen over.


The beekeeper needs to understand their bees and work with them. They are responsible for their welfare just as any other livestock owner. Regular inspections allow problems to be identified and solved.


Beekeeping is fascinating, rewarding and fun!





10: Only got ten minutes?



Man has had a relationship with honey bees for centuries. Originally, he stole the sweet honey from their nests. Then he realized that he could keep them in containers and ‘manage’ them to his advantage. In the UK, the first containers were straw skeps. Then Revd L. L. Langstroth discovered that bees leave a specific space between their beeswax combs and the inside of their nest cavity. Known as the ‘bee space’, this is the foundation for the design of the moveable-frame beehive used today.


Honey bees cannot survive as individuals but must live in a colony. This is headed by a single queen who mates on the wing with up to 20 drones and lays all the eggs in the colony. She stores the sperm she receives in a vessel in her abdomen and if she releases sperm to fertilize an egg it develops into a female worker. Eggs deliberately not fertilized become male drones.


Sterile workers form the bulk of the colony. As they mature, they perform a series of age-related tasks: cleaning cells in the beeswax comb ready to receive eggs; feeding larvae; tending the queen; secreting wax for comb-building from glands under the abdomen; and guarding the colony before becoming a forager and flying out to collect nectar, pollen, water and propolis at about three weeks of age.


The drone’s main function is to mate with new queens. Drones are only produced during the active season. The act of mating kills them and the workers evict from the colony or kill any still alive in the autumn.


In the nest cavity, parallel, hanging combs of hexagonal cells are built from beeswax. The cells are offset on opposite sides of the mid-rib, forming a strong construction. These cells are used for rearing brood and for storing pollen and honey. Most cells are a size suitable for rearing worker bees. During the active season, larger cells are constructed which are suitable for drone production. Queen cells are distinctive in that they hang from the face of the comb. Workers start building queen cell cups which are similar to acorn cups. When the queen lays an egg in one of these, the cell walls are extended to accommodate the larger queen as she grows.


Eggs in queen cells indicate that the colony is preparing to swarm and this warns the beekeeper that they need to take action to prevent this.


Bees visit flowers for their food, which is nectar and pollen, the carbohydrates and proteins of their diet. They turn nectar into honey before storing it for use during the winter. Only workers fly out to forage. New foragers are recruited by dances performed on the vertical comb in the nest which indicate the direction, distance and type of food available. As they forage, pollen adheres to hairs on the bees’ bodies and is brushed into pollen baskets on their hind legs and taken back to the hive. As bees move between flowers of the same species, they transfer pollen from one to the other, thus effecting pollination. This is, in fact, their most valuable activity as far as man is concerned. Bees also collect propolis, a sticky exudation of trees such as poplars, which is used to fill gaps in the nest. As living animals, bees need water, which is carried back to the nest in the honey crop. They also use this to control the temperature by evaporating it within the nest.


Probably one of the best known facts about honey bees is that they can sting. This is their final defence mechanism and is not generally undertaken lightly as the individual bee will die. Stings hurt! Swelling and itching are normal, particularly if confined to a small area. A small proportion of people have a severe reaction and can be in danger of dying from anaphylactic shock. If you are afraid of being stung, then consider carefully whether beekeeping is for you.


Pheromones – or chemical messages – are produced by the queen and passed round the colony as bees share food. They keep the colony coherent and functioning normally. When colony numbers increase in spring/early summer, the colony can become congested and swarming preparations may begin. Swarming is the act of colony reproduction. Firstly, queen cells are constructed for production of new queens. Once they are sealed, the old queen leaves the colony with about half the bees to establish a new nest in another cavity. The first virgin queen to emerge may lead out another group of bees, known as a cast. Eventually, one queen is left which mates and heads the colony. The beekeeper needs to take steps to prevent swarming in order to maintain the largest foraging force possible to obtain the maximum honey harvest.


Those starting beekeeping should attend a beginners’ course, read a good book (such as Get Started in Beekeeping!) and join their local beekeeping association for help and support. Bees are kept in hives in an apiary and this needs to be sited carefully, being mindful of neighbours and forage available in the neighbourhood. Bees can be purchased locally or through equipment suppliers. They may also be obtained by catching a swarm but this must be checked for disease and temper. The beekeeper is responsible for their bees’ health and welfare in the same way as any livestock farmer. Diseases and pests, especially the varroa mite, must be controlled for the colony to survive.


Beekeeping provides a harvest of honey and beeswax but, above all, it gives you a hobby which has many different aspects, including queen rearing, migratory beekeeping, honey cookery, mead making, art and photography – or simply watching your bees at work. Welcome to the fascinating world of the honey bee.





Introduction


In writing this book, we have tried to produce something that will give the potential beekeeper a useful introduction to the craft. Beekeeping is the kind of hobby where many aspects, such as entering honey shows, can be expanded upon and become a hobby in their own right. Some beekeepers develop their craft from a pastime into a full-time occupation. We began in this way many years ago and are still interested and always finding new facets about which there is more to learn. Think of this book as something to whet your appetite.


Read this, and any other books you choose, carefully. The most important information you need to learn is how a colony works and its various stages of development, particularly in relation to your local environment.


Between us, we have kept bees for 75 years, so far. We have had direct experience of beekeeping in Scotland and the north and south Midlands of England. Bees vary according to their racial type and their adaptation to the local climate. However, what bees ‘do’ and when they do it is brought forward or held back by variations in temperature. What this book says can be helpful wherever bees are kept, if you, the beekeeper, use your common sense.


Our aim, in this book, isn’t to tell you everything there is to know about beekeeping, but to tell you many of the things we would like to have been told when we began. You will be missing a great deal if you try to work in comparative isolation. You can gain so much from others and we would encourage you to seek out fellow beekeepers, particularly within your local beekeeping association.


What this book cannot give you is experience, but we hope it will help you enough so that the experiences you have will be meaningful and not incomprehensible. Try to look for the common denominator in all explanations and you will see the similarities between different situations.


We hope this will be the first book you acquire in your bee book collection (another extension hobby!). We now have over 1,500 books dealing with virtually all aspects of bees, beekeeping and associated subjects dating from 1658 to the present.


Since the oldest bee book in our collection was written, European bees have been taken to all parts of the world, including North America, where such bees were previously unknown. What we say about the bees themselves will therefore be true wherever they are found. The equipment may be different or varied but bees are much more constant. Whatever the type of hive or equipment, beekeeping methods will be modified by local honey flows and weather conditions.


Wherever or whatever else you do in beekeeping, enjoy it. It is not as dangerous or as expensive as, say, riding a motorbike. It has some of the same qualities as the hobby of fishing without the need, as it seems to us, to sit around in cold, wet places! This book will not reveal all there is to know about beekeeping but we hope that it will be a good beginning.


Please note that, for clarity, the pronoun ‘I’ has been used throughout the book from this point onwards but should be taken to refer to the thoughts and experiences of us both.


Adrian and Claire Waring





1



Naming the parts


In this chapter you will learn:




	about the honey bee from head to toe


	how the colony operates


	about honey bee food.





So, you want to start beekeeping? There are many ways to do this, but all the various methods need you, the prospective beekeeper, to understand firstly what you will be dealing with.


Bees are insects. They have the typical insect structure. By this, I mean a hard outside, the exoskeleton, which is divided into three parts – the head, the thorax and the abdomen. There is a narrow neck between the head and thorax and an equally narrow waist, the petiole, between the thorax and abdomen. These two connective parts allow the insect some degree of flexibility.


Senses: smell, touch and taste


The head has important sensory organs. The first of these are the antennae, commonly known as ‘feelers’. They do have important senses of touch but they are the equivalent of the bee’s ‘nose’ as well. They are capable of detecting scents important to bees at concentrations thousands of times less than the level that would permit them to be detected by humans. There are also organs of taste on the antennae, as well as on the tongue and forelegs. The head also carries the mandibles, or mouthparts, and the eyes. Inside the head are salivary glands which produce moisture, and brood-food glands which produce the substance which is fed to larvae.


Vision


Bees have three ‘simple’ eyes on top of their heads. These are thought to function as detectors of light levels. They also have two compound eyes, one on each side of the head. Essentially these are patches of smaller eyes, each with its own nerve leading to the brain. The compound eyes can see ultraviolet as a colour and are also aware of polarized light.


Each eyelet of the compound eye is made of several cells which are each sensitive to light vibrating in a separate plane. The earth’s atmosphere has a similar effect on light to that of polarized sunglasses. Because of this, the bee, even if it can only see a little patch of blue sky, will know where the sun is and can use it to navigate.


Walking and flying


The next part of the insect body, behind the head, is the thorax. It is simplest to think of it as the bee’s chest. All the body parts that give the bee mobility either on the ground or in the air – legs and wings – are attached to the thorax. It is the site of the main muscle pack in the bodies of all insects.


Bees have four wings, the pair on each side hooking together in flight. Muscles attached directly to the wing extend them and are capable of altering the wings’ angle. The direct-flight muscles turn the leading edge of the bee’s ‘combination’ wing so that the insect achieves lift in both the upstroke and the downstroke of the wings. This rolling action also enables the bee to hover very effectively. The wings are moved up and down by muscles that are not attached to them at all. They work by distorting the shape of the thorax very rapidly indeed. By this means, the wings beat at 250 hertz (beats per second) and this produces the ‘hum’ we hear.


[image: Image]


Figure 1.1 Hind legs of the honey bee.


The drone is the male bee which does not sting. If you hold him gently between thumb and forefinger, placed top and bottom of his thorax, allowing the wings to beat freely, you will feel these rapid distortions as a vibration against your fingers.


The bee has six legs with six main joints in each. Each of the first pair of legs carries a device for cleaning the antenna. Each of the hind pair carries a device for carrying pollen, the pollen basket or corbicula (see Plate 1). All legs have brushes on their inner surface to brush the body hairs free of pollen. Each leg ends in a foot which comprises two claws which can hook on to surface roughness. If these claws fail to grip, a central pad comes into play which allows the bee to find a grip even on smooth surfaces, such as glass.


The abdomen


The abdomen contains the bee’s heart, honey stomach (or crop), true stomach (or ventriculus) and intestines. In the honey bee female, there are the ovaries and the sting; the male’s abdomen contains his reproductive organs, the testes, but he has no sting. The crop holds nectar and pollen. In foraging bees, the nectar is regurgitated upon return to the hive and passed to house bees which store it in honey cells. The pollen passes on into the true stomach. In theory, the crop can hold a load of 100 mg, but most loads weigh only around 40 mg. Ovaries are found in the two female forms, the queen and worker, and their function is to produce eggs. Generally, this only happens in the queen but there are situations where the worker’s ovaries can also function.


The bee’s intestines work in a very similar way to our own. Food is digested in the true stomach and the nutritious part is absorbed by the intestine. The intestine ends in a large chamber where waste is stored for a while before being excreted. In healthy bees, this act takes place when they are in flight. Some diseases rely on making the bee defecate on its comb as a way of ensuring its transfer to other bees as they clean up. The large waste chamber is known as the rectum and it is capable of expanding to fill a large part of the abdomen. In the winter, when it is too cold for bees to fly from the hive, it can apparently fill the abdomen. In the UK, especially in the north, a bee may be required to hold the waste products of six or seven weeks of food consumption and digestion. Beekeepers traditionally know the early spring flights after a period of long confinement as ‘cleansing flights’.


The ancestors of bees and wasps are sawflies. These use the barbs on their ‘stings’ to cut into plant tissue to provide places in which they lay their eggs. In the modern bee, the two barbed shafts of the sting mechanism slide upon the third, unbarbed part. The two move alternately so that one side moves forward, penetrating the tissue of whatever has been stung. When the other one moves, the barbs on the first shaft stick fast so that the second one digs in further. The sting mechanism has its own set of muscles and nerves and can operate for a short while on its own, when detached from the bee. Once inserted into elastic human skin, the sting can continue to dig its way in and the muscles can inject the full amount of venom (see Plate 2). The best way to reduce the effect of this venom is to remove the sting as quickly as possible in whichever way is easiest at the time. Try to avoid squeezing the sting; scraping is best.


Bees use stings for the defence of the colony. The venom produced causes pain and swelling. Within a week or two of starting beekeeping, most beekeepers’ dogs know the difference between a bee and a fly and leave bees strictly alone – which is what the bee intended.


When stung, most people feel pain. The area where the sting went in will swell. This swelling can be spectacular and off-putting. However, if the reactions are confined to the area stung, then all is fairly normal. Taking antihistamine tablets can help. If you know you are going to inspect your bees, take the antihistamines one hour before you go to the apiary to allow the medication to get into your system. However, if reactions occur all over the body like a nettle rash, or you experience more severe symptoms, consult a doctor at once. A small proportion of people react very badly indeed to bee stings and can be in danger of dying from anaphylactic shock. This is an extreme allergic reaction.


A simple swelling where you were stung is a perfectly normal reaction. As the swelling goes down, it is often accompanied by itching. The more you are stung, the less your reaction will be. With me, the itching went very quickly, followed by the tendency to swell. The face is particularly susceptible to swelling, but modern bee veils are so good that stings to the face occur only if it is uncovered. Good protective equipment is essential and its proper use reduces accidents to a minimum.


If reading this has put you off beekeeping, then all well and good. It is not a hobby for everybody and not to be undertaken if you are not wholeheartedly interested.


Colony activities





Insight


Honey bees can only live in colonies. An individual bee lives out its individual life, but away from its nest mates it cannot survive. It is the combined activities of those within the colony which enable it to continue.





The honey bee (Apis mellifera) lives in colonies. Although honey bees fly alone to collect food for the colony, individual bees, separated from their colony, do not live for many days unless they are accepted by another colony.


Bees breathe through openings in their bodies called spiracles. Air is pulled in and passes through tubes, or trachea, partly by its own pressure and partly as a result of the bee’s body movements. These trachea branch and get smaller and smaller down to the astonishing level of providing oxygen to individual cells. The prime example of this is oxygen provision to cells in the flight muscles in the thorax.


This method of breathing limits the body size of insects. Social insects, such as honey bees, form a colony which functions in ways that allow us to compare it with the single body of a mammal. This sacrifice of individuality, known as altruism, allows the social insect to gain some of the advantages of being big, because the colony as a whole acts in a way similar to that of a large animal.


Comb and comb building


An integral part of colony life is the combs that the bees build. The combs are used to rear young bees and store food. These are made from beeswax, secreted by the workers from wax glands on the underside of the abdomen, and are mostly composed of hexagonal cells. The combs are double-sided, with the cell bases meeting at the midrib. In natural comb built freely by a colony in an empty cavity, the distance between these midribs varies only a little, a space of roughly 36–8 mm (1½ in) (see Plate 3).


[image: image]


Figure 1.2 Side-view cross-section of honey bee comb under construction – note the cells are off-set either side of the midrib.


When building comb, bees hang from the upper surface of the cavity in which they have chosen to live. Small plates of wax are formed by the wax glands on the underside of the abdomen. These are then brought forward to the bee’s head and chewed with the mandibles before being stuck to the surface of the cavity. Eventually, lines of wax are deposited. Bees often make use of an edge or an imperfection in the surface for the beginning of the comb and the rest develops around this. Initially, the bees extend their line downwards and build a midrib. As this grows, the cell bases are formed on both sides. Cell bases on opposite sides are offset so that the point of contact of three cells on one side is in the centre of the one on the other. The leading edge of the midrib advances as bees continue to build. Behind the leading edge, the cell walls are extended. In a free space, all this work is carried out within a cluster of many long chains of bees formed by the individual insects locking their legs together.


Cells are built with two parallel sides orientated vertically pointing to the surface on which the comb is first attached. At first sight, the cells in a freely built comb seem very accurate, but close examination will reveal that bees are like most home DIY enthusiasts – they make things fit. Comb can be started in several places within the cavity and then joined together in due course. Sometimes you can’t see the join, sometimes you can.


Bees are quite capable of attaching their comb to a vertical rather than a horizontal surface. The cells start off with the ‘vertical’ sides pointing to the surface. As the comb is built, gravity takes over and it describes a graceful 90-degree turn and the natural comb then has the two parallel sides horizontal instead of vertical. Bees can also build comb upwards. They usually do this when they are given, or take over, a space containing no frames or foundation. Such combs are often curved and I have always supposed that this was to give the structure some strength, since new comb is quite soft. There is also a height limit on such comb and it never seems to exceed 10–12 cm (4–4½ in). If the bees store honey in such comb, its weight will hasten the collapse of the comb. Although beeswax becomes softer and more pliable as the temperature rises, inside a bee colony it has all the tensile strength required. Once comb has been used to rear brood, it is made much stronger by the cocoons left behind by the emerging bees.


Initially, an average-size colony in a new cavity will build five to six combs and extend and add to them as required. Under the influence of the queen, the bees will build only worker cells. In the following season, they will build a proportion as drone cells. These are much larger, just over four per 25 mm (1 in), to accommodate the larger male bee. Between areas of the two types, worker and drone, you may find cells of very odd shapes which are just used for storage of nectar. These are called interstitial cells. Bees will also brace one comb on another with horizontal ‘bars’ of wax, often constructed with a recognizable cell shape or even with complete cells. Some bees build a lot of this brace comb which can make it difficult to handle the combs.


Bees and their pheromones


Honey bees store their energy food, nectar, as honey. This is a form which allows it to keep through the flowerless days of winter. The mammal lays down a store of fat for the same reason. Mammals’ blood carries food to tissues. It also transports chemical messages which cause actions required by the body. Bees constantly share food which contains chemical messages (pheromones) and this circulation obtains similar results in the colony. A pheromone is defined as a chemical substance produced by an individual which affects the behaviour or physiology of other members of the same species. A sting, for example, is accompanied by an odour (isopentyl acetate) which activates other bees to come and sting in the same place. Much of the order within the colony is governed by the presence or absence of pheromones, particularly those produced by the queen, and these are passed around the colony by contact and this food sharing/circulatory system, just as our hormones are transported via our blood system.


Female castes


Honey bees have two sexes like most living things, and one of these, the female, appears in two forms, or castes: the queen and the worker (see Plates 4 and 5). Any fertilized egg laid by a queen honey bee can develop into either of these two forms. The determining factor is how the larva is fed and on what. A worker larva can be raised as a queen rather than a worker if it is fed copious amounts of royal jelly throughout its larval life.


The queen honey bee is larger than the worker and longer than both the worker and the male drone (see Plate 6). However, she is not as bulky as the drone. Her head is superficially very similar to that of the worker but she has fewer individual eyes in her compound eyes – estimates or counts vary from 3,000 to 6,000 per eye. The main cause of this variation is probably human error. I am more inclined to believe the lower numbers.


The queen, like the worker or drone, has jaws known as mandibles which move from side to side. They look like two little stiff arms that meet in the middle of the mouth. They can grip small objects and even be used to bite. Inside the queen’s head are glands which discharge their product onto these mandibles. These mandibular glands are of vital importance to the honey bee colony. Their complex pheromone secretion (queen substance) causes a number of things to happen. Its presence makes worker honey bees rear female eggs as more workers. If there is no queen substance at all in the colony, some young larvae are reared as queens. Queen substance also represses the development of the small ovaries which are part of the worker’s physiology. Prolonged absence of queen substance allows these ovaries to develop and some of the workers start laying eggs. These are often placed two or three to a cell and I have seen as many as six together. I have also seen two or three larvae in a single cell. These always develop as drones. If the workers lay eggs in drone cells, the resulting adults are full-sized drones, but if the eggs are in worker cells, the emerging drones are small. Whatever size they are, they are capable of mating. A colony that has reached this situation is doomed to die, so you can regard this apparently pointless activity as an attempt by that particular colony to keep its genes within the bee population.


When the colony swarms, queen substance keeps the bees together in flight and stabilizes the swarm cluster. If you remove a queen from a colony, bees will start looking for her within 20 minutes. Within five or six hours, they will have started to produce replacement queens from young worker larvae.
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