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Introduction


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 but should be taken to refer to the thoughts and experiences of us both.


In writing this book, I 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.


 


Adrian and Claire Waring





1
naming the parts


Bees are living organisms just as we humans are. Just like us, they need to be aware of their environment and survive in it. Bees, however, also exist as colonies where the thousands of insects act as one whole entity. Bees therefore operate on two levels, collecting and storing food. To preserve the nectar they collect it is converted to honey – which makes bees very interesting for us!


 


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.


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. 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. 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


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).


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 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.
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