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Introduction

Many readers will ask themselves whether another book on beekeeping can really add
anything new to the beekeeping scene. The answer to this question is yes. Although
much contained in this book may be known already, information about beekeeping
is spread throughout many manuals, specialist books and scientific papers that, even
though interesting to search out and read, are not readily accessible to those beginning
in beekeeping. This book’s aims, therefore, are to gather this knowledge together, to
ensure it is presented practically and free from myths, to add to it my wide experience
of beekeeping in various parts of the world and to show that anyone can learn how to
keep bees, at whatever level they wish.

Beekeepers vary from those who aspire to be hobbyists, who simply enjoy a fascinating
pastime; to jobbing beekeepers, moving from hemisphere to hemisphere; managers
of their own beekeeping businesses; or researchers, undertaking cutting-edge work
into bee flight in space, for example. All this is possible if you are prepared to regard
beekeeping not as a quaint, rustic pastime pursued by old, white-haired gentlemen with
pipes or by dotty old dears in horn-rimmed glasses but as a vital, multi-billion pound
global industry that can offer you the world — if you are prepared to commit yourself
to it.

Knowing nothing about bees and beekeeping, I first grasped the opportunity to become
a beekeeper when I was given a swarm of bees in a duvet cover as a gift. Suddenly I
found that the world was my oyster. I wish only that I had taken this step earlier in my

life.
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This book will help you to start and continue to be a beekeeper. It offers advice in a
very practical manner, with step-by-step guidance at each stage of the way. The advice
and information it contains are based on general beekeeping knowledge, my own
experiences, my successes in beekeeping and, more importantly, my frequent early

failings.

No book on beekeeping can cover everything about such a vast subject, and so a decision
was taken to steer the reader towards the practical rather than the theoretical side of
the subject. It is hoped that, by doing so, this book should help to get you started. You
can pick up the more theoretical aspects from specialist books and beekeeping journals
and papers — the important thing now is to begin to explore the exciting world of

beekeeping.
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Chapter 1

Honey-bees and human beings

UNDERSTANDING THE RELATIONSHIP BETWEEN
BEES AND POLLINATION

You have just started to read a book about how to enter an exciting, multi-billion pound/
dollar, global industry that is not only of vital and strategic interest to governments but
is also one that can offer you a fascinating hobby or career that could make you money
and take you all over the world.

The honey-bee is one of our best known insects, whose relationship with humans can
be traced back to the dawn of humankind when early people stole’ honey from wild bee
nests. Cave paintings in Spain from as long ago as 6000 Bc show our ancestors taking
honey from bees, which surely indicates that beekeeping is at least as old as the other
two oldest professions!

By the time humans did come on the scene, the honey-bee had already been around for
about 40—-50 million years or more — it had evolved from its hunting-wasp ancestors
and had become a strict vegetarian. Bees and flowering plants then evolved with each
other in a truly remarkable relationship that changed and coloured the world we live in.
This evolutionary symbiotic relationship is probably the most important reason why
our world looks like it does today, and still the vital work of bees goes on. It is a sobering
thought that, if all humans were to be wiped out, the world would probably revert to the
rich, ecologically balanced state that existed some 10,000 years ago. On the other hand,
if bees and other pollinating insects were to be wiped out, humans and other animals

would not last for long.
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Bees pollinate plants so that plants can reproduce, and that really is the bottom line.
That is what bees are all about. That is why we need bees and that is why hundreds of
millions of dollars, pounds and euros are spent annually by governments around the
globe in protecting bees, in bee research and in beekeeping subsidies of one type or

another.

Because of their pollinating activities, honey-bees are the most economically important
insects on earth, and certainly the most studied. Honey production is essentially a side
issue. The honey-bee’s role — and thus the beekeeper’s role — in this becomes more
important and valuable by the day as our farming and other practices dramatically
eradicate the habitats of other types of bees and pollinating insects. Some insects can
exist only by eating the pollen of certain plants. If those plants were removed so that
more crops could be planted, bees and other pollinating insects would die out. What,
then, would pollinate our huge areas of mono-crops? The answer would be to truck in
honey-bees by the million.

Pollination can be achieved only by using large numbers of honey-bees. In this way, our
crops and wildflowers are pollinated, and the beekeeper can obtain a pollination fee
and honey for sale. As a reward for pollination, and as an enticement to the bee, most
plants offer food — nectar — in return. The bees take this, alter it through the addition of
enzymes, reduce its moisture content and store it as honey so that they and their colony
may survive winter periods or other periods of dearth. In this way they differ from
wasps, bumble-bees and other types of bee, whose colonies die out on the approach of
winter, with only the newly mated queens hibernating until the spring when they will

start new colonies.

PROFITING FROM A GOLD MINE

Food for free?

If you look at fields full of flowering crops or wild flowers in the countryside, or at
garden and park flowers in the cities, you are not only looking at beauty but also at gold
— thousands of tons of valuable honey. Liquid gold sitting there, all for you! If you don't
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go and get it, the flowers will die at the end of the season and all those tons of honey
will go to waste. All that money will simply have dried up in front of your eyes. If, on
the other hand, you have bees, they will go and get it for you for free, and you can then
either eat it or sell it or both.

Bees are probably the only livestock that use other people’s land without permission
— and those landowners welcome them. It is a win-win situation for the bee and for
everyone else. Your bees are happy carrying out their work; you can enjoy your hobby or
business, and if you want to you can make a profit; the farmers get their crops pollinated
and so they make a profit; the shops obtain food to sell and they make a profit; the
general public have food to eat; and the government is happy that its agricultural and
environmental sectors are running smoothly and that somewhere along the line they

will be able to raise some tax.

Bees and the economy

Don't forget that governments regard the whole set-up as so important that they
are willing to spend millions on ensuring that the status quo does not change and
that nothing happens to harm it. Recent research in the USA has valued crops that
require pollination by honey-bees at an estimated $24 billion annually, and the value of
commercial bee pollination on contracts at around $10 billion annually. These are huge
figures by any standard and they show that bees are big business.

Using honey in medicine

Honey sale value, on the other hand, is much less, at $285 million annually in the USA.
However, now that hard clinical trials are showing that certain types of honey can
provide antibiotic wound treatments more effectively and with fewer side-effects than
conventional treatments, this non-pollination side of beekeeping has become a rapidly
growing industry. Active manuka honey has been shown to beat the MRSA super-bug
with no side-effects to the patient and is used in burn dressings. Buckwheat honey
has been found in clinical trials to be more effective as a cough treatment than many
over-the-counter cough medicines. Honey is no longer old Gran’s remedy for colds or
an ‘alternative’ therapy. It is now a mainstream medicine available on national health
systems and used in hospitals in the UK, the USA and other countries.
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COPING WITH BEE STINGS

But bees sting, don't they? And that hurts, doesn't it? Other than producing honey, bees
are best known for their tendency to sting on sight. In fact, it is not in a bee’s interest to
sting for the sake of it because they die in the process and they will avoid doing so unless
in defence of their nest, which of course is why beekeepers are stung. All beekeepers
will be stung during their beekeeping careers. This is a fact and it is also a fact that it is
painful. But it is not very painful and the pain doesn't last for long.

Bee sting ‘cures’ rely on this fact. By the time you apply the patented bee-sting cure
bought from the snake oil stall at the market (which, technically, can't cure anything
unless it's an anaesthetic), the pain would be just about to disappear anyway.

Most beekeepers will tell you that bee stings are more or less of no concern to them and
that, if you are well clothed and use calm bees, stings will be few and far between. For a
very few, however, there is a danger. Allergy to insect venom does exist and can be fatal
if the person stung goes into anaphylactic shock. This is extremely rare, however, and
one statistic indicates that you are more likely to die from a horse falling on you than
from a bee sting. Because there is a very remote possibility of suffering a fatal allergic
reaction, many beekeepers carry with them an epi-pen injector for emergency use. This

requires a prescription in most countries.

MAKING A HOBBY OF BEEKEEPING

Beekeeping, though, is more than just a profit-making activity: it can also be a
fascinating, environmentally sound hobby that can totally absorb you. Beekeeping
in many countries is predominantly a hobby activity. The numbers of commercial
beekeepers who ‘farm’ bees are comparatively few and, in some countries such as the
UK and many other European countries, they are a tiny proportion of the whole, and
the ‘whole’ is but a tiny proportion of the population.

Why, then, are governments interested in this small group of people and their hobby?
The answer is that, whether beekeepers are hobbyists or commercial operators, they
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have bees, and the national agricultural sector and the countryside commissions
rely totally on these bees. The fewer the commercial beekeepers there are, the more
hobbyists are needed to keep these vital sectors going.

BEES AND LEARNING

Honey-bees are not domestic animals. They are wild and, unlike horses and cows and
other livestock, they don't recognize beekeepers as their owners. Having said that,
recent research has shown that, despite the small size of its brain, a bee can recognize
human faces if trained to do so and can remember them for two days. Scientists hope
that, by studying this amazing ability further, they will be able to develop better face-
recognition computer software. It is unlikely, however, that the average beekeeper will
find their bees flocking to them on sight.

Bees (like other insects) are assumed to act on instinct alone. However, they can also
‘learn’ — and not only learn a primary task but they can also learn and remember a
secondary task resulting from the first. Like most other life forms, their daily life
involves family (colony) survival and the propagation of their species.

MASTER CHEMISTS

To accomplish this, bees manufacture wax as a building material and honey as an energy
food. They also collect pollen as a protein food. They produce propolis to use as a glue,
a gap filler and an antibiotic and anti-viral varnish for the nest. They manufacture a
highly complex venom to deter predators, including beekeepers, and complex arrays
of pheromones that regulate life in the hive. Finally, they produce royal jelly — a highly
nutritious substance with which to feed their brood, and they even produce silk to
cocoon themselves in during their larval/pupal development. In short, they are master
chemists, able to manufacture or collect and alter everything needed for their survival.
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RESEARCHING HONEY-BEES

Honey-bees can navigate using the position of the sun, polarized light and landmarks.
They can tell’ other bees about the distance and bearing to sources of food using a well
developed symbolic language based on movement and sound. They can also regulate
the temperature of the nest to an exact degree using heating and cooling systems of
immense complexity. As long as it has water and food, a colony placed on the sides of a
volcano or iceberg will maintain its brood nest at 34° C (93° F).

It is these facets of the honey-bee’s ability that have caused it to be one of the most
researched insects on earth, and all countries maintain at least one institute devoted to

bee research, and many universities have bee research departments.

So, could you manage to keep these highly complex creatures? The answer is yes, you
could — if you knew how to, and that can be learnt from this book. It is not difficult at
all, as long as you know what you are doing.

BECOMING A BEEKEEPER

A beekeeper, then, is someone who is not only engaged in a hobby or business but also
someone who (by design or not) is taking an active part in protecting the future of the

planet. This sounds dramatic but in fact is true, as you will find out if you continue.

Spending your time beekeeping

Unlike other livestock, bees do not need constant attention. They will go out each day
and get on with it whether you are there or not. If you devote one day in ten to them
with occasional bursts of more attention when required and during the harvest, you
would be able to keep bees satisfactorily, and this is, in the main, for only part of the
year. During the winter months you can leave them alone completely unless something
dramatic happens, such as flooding or lightning strikes.
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Hobby beekeepers usually increase the number of beehives they keep, and some may
expand their activity into selling part of their honey crop at local markets and in shops.
Most will join their local beekeeping associations that, in some countries such as the
UK, are very social institutions holding shows, dinners and drinks parties, lectures
and advice sessions, and some of the most cut-throat competitions where skulduggery
reigns supreme (they would never admit to this, though).

Specializing

Most commercial beekeepers who make their living from bees started out as hobbyists.
Some specialize in honey production, others in pollination services to farmers; others
specialize in rearing queen bees for sale; and yet others specialize in other hive products,
such as beeswax, pollen, propolis or royal jelly. There is even a large and profitable
market in bee venom. Some graduate into apitherapy — a very effective alternative type
of healing that is fast becoming mainstream medicine. Mead, honey or propolis soap,
face creams and so on are all side-lines for the imaginative beekeeper.

Other beekeepers devote their efforts to breeding the ‘perfect’ bee: a calm, gentle,
disease-resistant, productive creature. Despite the fact that a male bee or drone has no
father (which complicates the issue), breeding success is often claimed to be at hand.
And then there are the professional itinerant beekeepers who make a living by hiring
themselves out to large commercial outfits all over the world. These young men and
women travel the world moving from one hemisphere to the other according to the
seasons, using their beekeeping skills to pick up the many jobs available in commercial

beekeeping.

These people start as basic beekeepers and move on to become team leaders, head
beekeepers and managers. They lead a physically hard life of travel and excitement.
They pick up a huge range of skills, from heavy-truck driving, to landowner dispute
mediation, plant biology and chemistry, to disease problem-solving and everything in
between, and they come from all over the world. They need a huge amount of practical
ability so that they can exist for weeks on end in often very remote areas, and they are
known as the world’s last cowboys. In one beekeeping firm in New Zealand I worked
with Peruvians, Canadians, Australians, Philippinos and Brits. Just down the road
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another similar firm employed Bulgarians and Peruvians. At the end of the season,
most of them moved on to the Northern Hemisphere. But they would be back. And
when on a night out, these young men tell the pretty young woman in the local pub that
they are beekeepers, that young lady always wants to find out more (or the other way
round, of course)!

Destressing yourself

You can even adopt a Zen approach to beekeeping — go with the seasons and be part of
nature. Remember that bees are probably the most ‘natural’ of all humanity’s livestock.
They are totally wild creatures. There is nothing domesticated about them at all, and so
nature and the seasons mean everything to them — and to you, if you follow them. All
the clues to success with this approach are in front of you.

Finally, while still on the subject of beekeepers, I know of two very highly placed
executives who each have two hives and who just like to destress themselves after a
busy week in the office by sitting in the sun with a glass of wine and watching the bees
coming and going from the hives. They leave all the honey to the bees and carry out only
minimal essential tasks to ensure their bees  survival. What more could you ask for?

THE WORLD IS YOUR OYSTER

So what type of beekeeper will you be? There is a huge choice but, whatever you
choose to do, you will need some essential instruction and guidance, and it is the aim
of this book to start you off and to provide essential information clearly and accurately.
By following the information in this book you will soon be enjoying yourself as a
beekeeper, with a whole new world of possibilities opening up in front of you. If you are
a beekeeper, the world is your oyster.



Chapter 2
Understanding the
honey-bee colony

CONSIDERING THE COLONY AS A SINGLE ORGANISM

A single honey-bee cannot live for very long on its own. There would be no point in
doing so. A worker bee cannot reproduce; a queen bee cannot construct comb, collect
food or even feed herself; and a drone bee is able to accomplish only one task and that
is to mate. All three castes of honey-bee that live in a colony of bees — the queen, the
worker and the drone — therefore can live only as part of a colony. The colony is in effect
the organism, with the individual bees acting as the cells that make up that organism.
In order to keep bees successfully, the beekeeper has to understand that organism: how
and why it works and what it needs for its survival. Only then can the beekeeper work
with bees, adapting his or her requirements to theirs. You can't direct bees, but you can
encourage them to work your way — to a certain extent.

When you first look into a hive and see thousands of bees apparently moving around at
random and flying off the comb in all directions, the colony appears to be a place of chaos.
But it isn't. All this movement has a purpose and, within a short time in beekeeping,
you will begin to see this purpose for what it is, and that is a highly organized society
going about its business. You will also begin to notice when things aren’t going right in
the colony and, with more experience, you will be able to look at each comb and, almost
instantly, will be able to picture cleatly in your mind the state of the colony. Is it healthy?
Is there a queen? Is the queen laying well? Are the bees building up in numbers as you
would expect? Will they survive the winter? Do they need feeding? It is like reading a
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book with clearly drawn diagrams. First, however, you should gain an understanding of
the development of the three inhabitants of the hive — the queen, the worker and the

drone (see Figure 1).

Fig. 1. The inhabitants of the hive: (a) worker, (b) queen and (c) drone.

BEE DEVELOPMENT

Each type of bee begins life as a small egg laid by the queen in the base of a wax cell
in the comb. After three days, the egg hatches and the bee begins its larval phase in an
open cell, being fed by nurse bees first on royal jelly and then on a mixture of pollen
and honey (unless they are destined to be a queen bee, when royal jelly will be fed
continuously). After another five days, (six for a drone bee), the workers cap the cell,
and the larva spin a cocoon around itself and begins its pupal stage during which it
gradually changes into an adult bee. The bee then chews through the capping of wax
and emerges as an adult. This means, of course, that every bee you see is an adult.
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Fig. 2. Bee development

Figure 2 shows this development and how long it takes. While it is important to
remember the timings of this development, which we look at in more detail in later
chapters of this book, the following are some notes about what each type of bee does
after emerging:

B Queen: if climatic conditions permit, the queen will make a mating flight around
five or six days after emergence. She will start to lay eggs 36 hours or more after a
successful mating flight, usually more after three days.

W Drones: these are fed by workers until around seven days old. They remain in
the hive until approximately 12—13 days old (when they are sexually mature).
Thereafter, they undertake mating flights during the afternoons. They are removed
from the hive during the autumn or during times of dearth.
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Workers: this is a complex subject we can only touch on here. A worker’s lifespan
will vary according to the time of year. During the summer, the average life span is
15-38 days; during the winter it can be 140 days or more. This depends very much

on the prevailing conditions.
Note: the number of days until emergence can vary considerably (e.g. for a queen, 14-17

days; for a worker, 16—-24 days; and for a drone, 20—-28 days). This variability may be
due to environmental factors (especially temperature) and nutrition.

QUEEN BEES

There is generally one queen bee in any colony. The queen is a complete female in that
she can mate and lay eggs, and those, essentially, are her only tasks in life — to mate
and lay eggs. She isn't much bigger than a worker, especially before she has mated, and,
in a very populous hive, can be difficult to find but, with experience, most beekeepers
can find her easily enough. Finding the queen is an important part of beekeeping
management, and tips on queen-finding are given in Chapter 6.

On emergence from her cell as an adult virgin, the queen mates within a few days. With
worker bee encouragement she leaves the hive and flies some distance to what is known
as a drone congregation area (DCA), where she mates on the wing with up to 20-30
drone bees, but usually fewer. Her pheromones attract the waiting drones which, one
after another, fly up to her, grasp her from behind, evert their internal genitals and
literally explode into the queen, ripping themselves apart in the process and dying on
the spot. Then the next drone takes over.

As soon as the queen has stored enough sperm in her sperm sac or spermatheca, she
returns to the hive and starts life as the queen bee of the colony. Her time outside the
hive is dangerous because of predators, such as birds, and also as a result of bad weather,
and so all is usually accomplished in this one flight. She meets drones from many
different colonies, thus helping to maintain genetic diversity and preventing inbreeding.
It is perhaps a point worth making that only the fastest and strongest drones reach her
before she goes home, which may help in propagating only the best of the species.
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DCAs are mysterious affairs, and much scientific research has gone into trying to
find out why they are where they are and exactly what their boundaries are. There
is a DCA over Selborne Common in Hampshire that was first described by the Rev.
Gilbert White in the 1700s. It still reappears in the same place each year and can
easily be heard on a fine summer’s day. In these DCAs, drones mate with a queen. If
they pass an invisible boundary inches away, they won't. Why not? How do drones,
which are new each year, know where they are? How do virgin queens know where
they are? This is a subject ripe for further investigation, the results of which would aid
commercial beekeepers immensely, and this is another opportunity for those interested
in beekeeping — research on the subject. Why not combine your hobby with a career as

a scientist?

Participating in multiple sex

Research has shown that worker bees back in the colony will pay more attention to a
queen that has mated with a large number of drones than to one that has mated with
fewer, and that they will more readily accept her. The multiple-mated queen and the
queen mated fewer times have been found to have pheromonal differences, behavioural
differences and queen/worker interaction differences. In other words, the more matings
the better. If a beekeeper is introducing an expensively purchased queen to a colony, this
is an important matter, and scientists therefore hope to devise a test so that beekeepers
can know the quality of the queen they buy from a queen rearer.

Once the queen returns to her nest, she will have enough stored sperm in her
spermatheca to last her for her lifetime, and she will become an egg-laying machine able
to lay up to 2,000 eggs a day in her prime. During her reign’ she will exude chemical
messages called pheromones that are passed around the colony by bee-to-bee contact.
Worker bees of a certain age groom, clean and feed the queen, who is unable to carry
out these tasks herself, and it is these attendants that initiate the passing around of
queen pheromones. The most important of these attendants tell the bees that the queen
is there; that she is fit and healthy and is laying eggs. These pheromones also inhibit the

enlargement of worker bee ovaries.
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Swarming

The fast and effective passage of these pheromones around the colony is essential to
colony stability. If the queen is ageing or has other problems and the strength of her
pheromones diminishes, or if the colony becomes so crowded that the message takes
longer to get around, then the workers may sense this and start to build new queen cells
in preparation for queen renewal. Unless the beekeeper acts decisively, this may lead to
swarming, where the old queen and up to half the workers and a few drones depart the
colony and start another one elsewhere while the workers in the original colony raise a
new queen. Thus where there was one colony there will now be two, with the new young

queen getting the best of the deal by retaining the existing nest, stores and brood.

This is in effect colony reproduction and is an entirely natural state of affairs, but it does
mean that half the beekeeper’s honey-producing livestock flies off and, in all likelihood,
becomes someone else’s honey-producing livestock. (Most beekeepers collect swarms
that are, in effect, free additions to their livestock numbers.) We deal with swarms and
swarm control in more detail in Chapter 6.

Attributes and role
The queen can sting, but her sting lacks an effective barb and its base is well anchored
so that she can usually withdraw it safely. She uses her sting only to kill rival queens and

would rarely, if ever, sting a human.

The queen bee can live for around four years (10 times longer than a worker) unless
replaced eatlier by the bees or the beekeeper (queen replacement is discussed in
Chapter 6). She will not fly out of the hive again unless she leads a swarm in search of a
new home, or unless you drop her, when she may fly off never to be seen again.

Considering that she comes from the same genome as a worker bee, her long life is
surprising, especially as most organisms trade long life for not reproducing. Yet the
queen has it both ways. She can lay up to around 2,000 eggs a day and still live for a
long time.

Research shows that a substance called vitellogenin — a yoke protein important to
reproduction — is in higher concentrations in queens than in workers, especially as
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they age. This substance has been shown to reduce oxidative stress in honey-bees by
scavenging free radicals that can lead to ageing or illness — a little like drinking green tea
and taking vitamin E pills.

As she lays her eggs, the queen measures the size of the cells with her antennae before
laying one egg at the base of the cell. If the cell is a ‘worker’-size cell, then the queen
will fertilize the egg as it passes out of her and, around 21 days later, one of the most
interesting and complex creatures on earth, a worker bee, inheriting genes from both
her father and mother, will emerge from the cell.

WORKER BEES

Duties

The worker is an incomplete female in that she can't mate and reproduce, but she does
do just about everything else and, if you see a honey-bee collecting nectar and pollen
from flowers, it will be a worker. Worker bees pass through various task-related phases
as they age. Unlike ants, for example, which have task-related castes (such as soldier
ants for defence and so on), honey-bee workers engage in defence or other duties at
certain ages (see Figure 3).

On emerging from her cell as an adult bee, the worker begins work by cleaning out
brood cells and then by capping brood with wax as they enter their pupal stage. She
then tends the brood and feeds them and, after that, she engages in such duties as
tending the queen. As the worker becomes older (during the summer months we are
talking of an average 15—38 day lifespan), she receives nectar from incoming foragers
and places this in storage cells. She also engages in housework, such as hive-cleaning
duties that include, for some, undertaker bee duties or the removal of dead bees.

She then engages in ventilation and fanning duties, and produces wax. Workers can
synthesize the sugars in nectar and honey into beeswax, which they extrude through
glands underneath their abdomens. Each worker has four ‘wax mirrors’ from which wax
is extruded. Wax is employed to build comb that is used as a nursery for brood, as a

store for pollen, a store for honey and as a surface on which to live in the hive. In other
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Fig. 3. A worker bee’s age-related tasks in the colony

words, wax is central to the bees’ existence. Without it, no food can be stored, no eggs
could be laid and no brood reared. The colony would soon die out.

Finally, the worker begins guard and defence duties at the entrance to the hive and will
readily launch herself at the beekeeper or strange bees. This guarding stage may last for
only a day or two, after which she will fly off and forage for nectar, pollen, propolis or
water. Therefore as her various glands develop and then atrophy, her duties change, and
she finally works herself to death as a forager if she hasn't previously died in combat,
from disease or from having been eaten by a predator.
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Regulating the duties

The colony can, however, alter this progression of duties if it needs to. If, for example,
the colony’s forager bees are killed by pesticides, then younger bees will become foragers
sooner and may miss out an intervening stage. On the other hand, if all the younger
nurse bees who feed the brood are removed, older forager bees will revert to being nurse
bees, and this is no mean feat: their food-producing glands have atrophied by the time
they become foragers and have to become active again in order for them to produce

brood food.

One of the pheromone chemicals that regulates this progression of work is ethyl oleate.
Possibly spread around the colony by mouth-to-mouth contact, this pheromone slows
down the development of younger bees. Older forager bees carry some 30 times as
much of this chemical as younger bees do so, if there are plenty of foragers bringing in
the honey, there will be plenty of ethyl oleate in the hive, and this will keep younger bees
from developing into foragers. However, should the colony run low on mature foragers
(for example, due to spray poisoning), the supply of this grow-slow pheromone will
dwindle, and young bees will mature rapidly to fill in the ranks. When foragers again

abound, a new abundance of the pheromone will slow the replacement process.

Living in a state of dynamic equilibrium

The whole colony, therefore, lives in a state of dynamic equilibrium, ready to alter or
amend its priorities and population ratios at any given time, but only and always for the
colony’s benefit and survival. The beekeeper can’t change any of this but can work with
the flow by helping to ensure that external factors, such as lack of shelter, starvation,
disease, queen failure and so on, are minimized and remedied swiftly if they do occur.

The worker bee, then, is an immensely complex creature that has given up her right to
reproduce in exchange for furthering the cause of her genetic propagation via a single
laying queen. This evolutionary trait, however, is apparently not yet complete. If the
queen dies and colony attempts to raise another queen fail, then the ovaries of certain of
the workers will enlarge and they will begin to lay eggs. However, the colony is doomed
because, as workers have no apparatus for mating, the eggs will result in unfertilized
drone brood laid in small worker cells.
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Competition from other laying workers is intense, and a clear sign of this laying-worker
syndrome is the sight of several eggs in a cell. These eggs will often be placed halfway
down the cell due to the shorter length of the worker’s abdomen. If at this stage another
queen bee is introduced to the colony, the laying workers will invariably kill her (dealing
with this problem is examined in Chapter 8).

The‘waggle dance’

Bees are such efficient pollinators because, as forager bees, they can communicate the
source of food to each other. Immediately on setting up as a colony, scout bees are out
looking for the nearest and best sources of nectar and pollen. When they find these, they
return to the nest with samples and tell the other foragers about the location and how to
get there using a highly symbolic dance language based on movement and sound.

Performing the ‘waggle dance’

What is known as the ‘waggle dance’ has been studied by scientists for decades, and it
is generally believed to be the method by which bees tell one another of the location of
food and potential new nest sites. The dance takes the form of a figure of eight and is
performed by worker bees on the vertical surface of a comb (see Figure 4). The worker
moves along a straight line in the figure of eight and waggles from side to side. When
this waggle phase is complete, the bee circles to one side and returns to the starting
point. This sequence is then often repeated over 100 times, with the direction of the

return phase circling alternating each time.

The duration of the waggle phase is correlated to the distance of the food source and
the number of cycles performed is correlated to the size of the food supply. The further
the foraging site, therefore, the longer the duration of the waggle, and the bigger the
food source the greater the number of dance cycles. The angle of the straight line from
the vertical (vertical comb) is equal to the angle between the food source and the sun
upon departure from the hive, and the vigour with which the waggle is performed is an
indication of how much food is present at the site.

While carrying out this dance routine, the bee will often stop and give out small
samples of nectar to those attending the dance. The attending bees gather a great deal
of information from this dance, such as how far away the nectar is, the direction of
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flight to take and the value of the source, and they also gain a taste of the nectar, which
can give them an odour cue.

Another dance consists of the bee performing a circular movement. This is believed to
tell attending bees that there is nectar near to the hive and to go out and look in the

surrounding area.

Understanding the waggle dance

The significance of this dance was really discovered by professor Karl von Frisch in
Germany in the 1960s. His books, The Dancing Bees and Bees: Their Chemical Senses
and Language, describe the experiments he used and they are worth reading. The latter
was in fact the first book I ever read on bees, and the only reason I bought it was that I

love books and here was a hardback for only £6.95. How it changed things!
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Over the succeeding decades, however, von Frisch’s theories were constantly challenged
by scientists who believed that the bees found the food by flying downwind of the
odour plume and that all that the returning forager imparted was the odour. What was
questioned about the Frisch theory was whether bees could decode the dance because
scientists did not believe observing bees with such small brains could actually follow
the instructions.

New tests carried out at Rothamsted in the UK, however, have shown that von Frisch
was right all along. Radar has helped to resolve this long-standing controversy, and
the scientists found that the famous waggle dance contains information about the
whereabouts of nectar, just as was originally proposed in the 1960s.

Radar tracking effectively proved the bees do follow waggle-dance instructions. The
scientists fixed radar transponders to bees who had watched the waggle dance to track
their route to the food source, and it was found they flew straight there. To double
check, bee recruits were taken to release sites 250 m (820 ft) away from the hive. These
bees flew to where the feeding site should have been had they not been displaced,
showing they were following the dance instructions accurately. The scientists found
that this was very strong supporting evidence for the von Frisch hypothesis because, in
this case, there was no possibility the bees were following regular routes or any odours
the dancer might have left in the air.

The worker’s lifespan

All in all, a worker bee’s lifespan varies according to the time of the year. During
summer, the average lifespan is 15-38 days whereas, during winter, it can be 140 days
or more. This variation is probably due to environmental factors — she will work hard
during the summer weather — and also to nutrition. During the winter months she will
not work much and will live off stores in the hive and body fat built up prior to the
winter period.

Worker bee genetic variation

The worker bee, therefore, changes her duties according to a time schedule, but the
situation is more complex than this. For example, at a given stage in their development,
not all workers will be needed as undertaker bees, removing dead bees from the hive. So
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who decides which workers will do this and which ones won't? This is probably where
genetic variation comes into play: some workers will be more genetically disposed to
carrying out this task than others.

Why is this? Remember that the queen mates with many drones, and so one group
of workers will be super-sisters derived from one father, all with a particular genetic
make-up, while other workers will be from the same queen but another father with a
different genetic make-up. Workers from the different genetic groups will have different
genetically driven dispositions to carry out the myriad tasks in the colony. There may
be many different subfamilies in the colony, and this depends on the number of drones
the queen mated with. All the workers therefore will have the same mother, but not
necessarily the same father. Research has shown that this genetic variation is vital for
the efficient working of the hive and is another reason for the queen to mate with so
many drones.

The number of worker bees in a colony will vary throughout the year but, during the
height of the active season, will number around 60,000-80,000 or more bees.

DRONE BEES

If on measuring the size of the cell a queen bee finds that it is a larger drone cell, she will
not fertilize the egg as it passes out and, around 24 days later, a drone bee will emerge.
Resulting from an unfertilized egg by a process known as parthenogenesis, the drone
bee is, in effect, a flying gamete, having converted the genetic content of an unfertilized
egg from one female into sperm and having carried this to another female.

Recognizing drones

The drone is a very specialized animal indeed. He is a big, burly bee, and most novice
beekeepers mistake drones for the queen. He is easily distinguished, however, because
of his blunt abdomen and huge eyes, which cover most of his head. He has no sting
and can be handled safely. This fact often leads even mature beekeepers to show off in
front of non-beekeepers, and small children have been known to trick their teachers by
presenting them with a handful of buzzing drones.
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Drones and mating

The drone is optimized for mating and, to do this to best effect, he needs to be able to
fly extremely fast (his flight muscles and wing size are larger than worker bees’), to have
extremely sharp vision and an extraordinary array of sense organs designed to respond
to queen and other drone pheromones over large distances. For example, a queen bee
has around 3,000-4,000 eye facets in her compound eye; a worker bee has up to
6,900; but a drone has up to 8,600. A queen bee has some 1,600 antennal plate organs
(sensory organs); the worker has around 3,000, and the drone has an amazing 30,000.
And it is these receptors that have been studied closely to find out how a drone finds a
queen in the air and, sure enough, a research team in the USA has recently identified
an odorant receptor that allows male drones to find a queen in flight. The receptor on
the male antennae can detect an available queen up to 60 m (195 ft) away. The drone
detects the queen substance pheromone, and this is the first time an odorant receptor
has been linked to a specific pheromone in honey-bees.

Queen substance pheromone

The ‘queen substance’ (or queen retinue pheromone’) was first identified decades ago,
but scientists have only recently begun to understand its structure and role in the hive.
This pheromone is a primary source of the queen’s ability to influence behaviour in
the hive. It is made up of eight components, one of which — 9-0xo0-2-decenoic acid (9-
ODA) — attracts the drones during mating flights. (It also draws workers to the queen
and retards their reproductive growth, which means that the lack of a queen can lead to
the presence of laying workers; we deal with this problem in Chapter 8.)

After mating

In the sense that the drone is a vital link in the reproductive chain, the colony could
not do without him, but he has few if any other tasks. During the autumn and winter
periods or other periods of dearth when mating cannot take place or other survival
factors take priority for the colony, the workers will therefore destroy drone brood and
drag out drones and kill them or refuse their readmittance to the hive.

The number of drones in a colony at the height of the season will be in the hundreds
only, perhaps at most around a thousand. The drone is fed by workers until he is around
seven days old, and he remains in the hive until around 12—13 days old when he is
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sexually mature. He takes mating flights during afternoon periods. Usually drones are
pushed out of the hive when there is little forage or when winter approaches and they
have no further purpose. Some may survive: I have found drones in hives in mid-winter
and I think that those who say that all drones are kicked out as winter approaches have
never looked in a hive over this period — for very good reasons.

THE POLITICS OF THE HIVE, OR“WHO TELLS WHOM WHAT TO DO?’

So who actually controls what goes on in the hive? Which of the three castes of bees
gives direction to the whole? Who decides when to send out foragers to concentrate on
water collection rather than nectar, for example? Who is the boss?

Decision-making in the colony

For thousands of years decision-making in the colony was thought to be the mandate
of the king bee, and the politics of the bee kingdom has been discussed in books and by
bee masters for centuries. This bee — which could be seen easily — was thought to direct
the total effort by sending out foragers for certain products and sending out his armies
for defence when required. In 1609, Charles Butler in England produced his book on
bees called The Feminine Monarchie (see Figure 5), in which he recognized that the king
was in fact a female and so should be called a queen.

Even Butler, however, believed that the bees obeyed this monarch in all things and
that the ‘queen’ kept order in the hive by using a whole hierarchy of the nobility and
other officials — princes, dukes, colonels, captains and so on — each with its own
distinguishing marks, hair tufts and tassels. The Romans even added magistrates to
the hierarchy! More recently, as we have begun to understand the dynamics of the hive
better, new research has shown that, although the queen is the mother of all the bees
in the colony and also their surrogate father (she holds the sperm in her spermatheca),
we can see that major colony activities are initiated by the cumulative group actions
of the colony’s older workers and not by the queen’s individual decision. For example,
scientists discovered that older workers give signals to the queen and to the rest of the
colony that it is time to swarm and leave the hive. They also initiate her swarm flight by
piping to her and telling her to fly (we look at swarming in more detail in Chapter 6).
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Fig. 5. The Feminine Monarchie by Charles Butler, often
regarded as the father of English beekeeping.

We have also seen the example of ethyl oleate mentioned earlier in this chapter. Again,
this is a worker-inspired instruction.

Decentralized control

The bee colony is not, therefore, a dominance hierarchy — which is unusual from a
human perspective —but it is, in fact, very decentralized. Like humans, bees live in
large, organized groups where social behaviours co-ordinate the efforts of thousands of
individuals in order to accomplish complex activities, such as food provision, defence,
household maintenance, brood rearing and so on. But unlike humans, although the
colony is centred around the queen for the obvious reason that she is the propagator of
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the species, she doesn't rule. She doesn’t control. The colony appears to be controlled by
what has been called ‘the anonymous consensus of the colony’s workers. These recent
findings could well be of importance to our understanding of the dynamics of all social
animals, including ourselves.

THE BIRTH OF A QUEEN

Preparing for the birth

When the colony requires a new queen — if, for example, the old one dies or becomes
old and ineffective in her laying, or for other reasons that will become clear later on in
the book — the workers begin to construct queen cups, which are cells on the surface of
the comb but facing vertically downwards. If they proceed with the plan, the queen lays
fertilized eggs into the cups (the same as worker eggs), and the creation of a new queen
begins. After 16 days, a queen bee emerges from her very distinctive cell.

If allowed to by the worker bees, the new queen kills off potential rival queens still in
sealed cells by stinging them through the cell wall, and then she fights any other virgin
queens in the hive that have emerged — again, if allowed to by the workers. Worker bees
occasionally keep another virgin in readiness in case the first fails to mate, and they will
protect this virgin until they have a mated queen.

Queen bee development

The difference between a worker bee and a queen is due solely to the quality and
quantity of the food fed to the larvae. The queen larvae receive a much larger percentage
of royal jelly over a longer period than do worker larvae. Royal jelly contains a much
higher proportion of worker mandibular gland secretions, and the difference is very
marked. Royal jelly has up to 10 times more pantothenic acid and 18 times more
biopterin than food fed to worker larvae, but quantity is also important, and queen
larvae must consume far more food than workers.

For the first two or three days of larval development, the respiratory and growth rates
of queens and workers are similar. The queen rates accelerate, however, during the last
few days so, although the development of workers and queens is based on nutrition,
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the effects of the different feeding patterns are not expressed until the larvae are at least

three days old.

This whole subject is immensely complex, and this chapter is designed as an
introduction only. What you need to remember, though, is that worker and queen bees
start out exactly the same and that different nutritional regimes cause them to differ
markedly. In effect, all fertilized eggs start out as potential queens. After three days
of development a change in diet for the majority of them forms the worker bees. The
others remain as queens.

Researching royal jelly

Recent research at the Australian National University may explain why eating royal
jelly causes honey-bee larvae to become queens instead of workers. Scientists from the
Research School of Biological Sciences at the university have discovered that a copious
diet of royal jelly flicks a genetic switch in young bees that determines whether they’ll
become a queen or live a life of drudgery. They found that royal jelly seems to modify
chemically the bee’s genome by a process called DNA methylation and disrupts the
expression of genes that turn young bees into workers.

When they ‘silenced’ a gene controlling DNA methylation without recourse to royal
jelly, they discovered that the larvae began to develop as queens with the associated
fertility, rather than as infertile workers. They believe this is the first time that DNA
methylation has been functionally implicated in insects. This molecular process is
common in vertebrates — including humans.

Replacing a queen

If the queen suddenly dies or is removed, there will be no eggs in queen cups to develop
into queens. The workers will then choose young larvae under three days old in worker
cells that already exist, draw out the cells, feed them as for queens and so produce

emergency queens.

There is much debate and research on how effective these queens are compared with
planned ones, but it is evident that the bees do not always choose the best larvae and

that some of these emergency queens are, at best, sufficient. This is something to
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remember, and in Chapter 11 we come back to it when we look at rearing queens. One
thing is certain, though, and that is that each time a beekeeper looks into the hive, they
should check on the existence of, and health of, the queen.

COLONY NEST REQUIREMENTS

Finding a new nesting site

The queen, worker and drone are, then, the residents in a healthy colony of bees.
When a swarm of bees takes up residence at a site of their choosing, this site has been
carefully chosen for certain characteristics. Occasionally, a swarm is unable to find a
suitable home and so will end up out in the open where it may prosper for a while until
succumbing to cold, wet weather in the winter months or to varroa. Generally, however,
a cavity is looked for. This could be a hollow tree, an old chimney, a cavity wall or, on
one occasion, the pannier of a motorcycle.

Inspection of bee nests has found that the average nest comprises a cavity of around
401(70 pt) capacity, with most being between 20 and 1001 (35 and 175 pt), and these
can differ between the different races. Research has shown that the Italian bee prefers a
cavity of around 301 (50 pt), whereas the central European German bee prefers a cavity
of 601 (100 pt). Tropical honey-bees often choose sites outside cavities under branches

or overhangs.

The colony will choose a site out of direct exposure to sun, wind and rain with
south-facing entrances (in the Northern Hemisphere), and the preferred cavity
has only one entrance. From this knowledge, humans have been able to design the
best type of artificial cavity to make for their bees and have learnt the best places to
put them. Modern beehives and their preferred locations have been based on these

criteria.

Developing the colony

On arrival at a new nest site, the workers immediately start to synthesize the honey in
their stomachs into wax and begin to build comb. Until they build comb, the queen
cannot lay eggs and the foragers cannot store food. Other workers search for food,
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nectar and pollen and, very soon, the colony is established with the queen laying eggs,
the foragers bringing in food and the house bees maintaining the nest.

The colony grows: the bees store food beyond their immediate needs for periods of
dearth (such as winter) and, if they have chosen a good site, they will prosper until
the varroa mite causes the colony’s death. This is not true of all areas of the world,
but in most areas where the western honey-bee lives, varroa will kill the colony if left
untreated. They don't intend to because, if the colony dies, so do the mites, but the
varroa mite evolved with the eastern honey-bee, Apis cerana which, having evolved with
it, knows how to control it and they can live together. When the western honey-bee
(which is hugely superior in honey production) was taken to the Far East and the mite
jumped species, the western bee had no defence and, apart from some bees of Russian
origin, still hasn't. So it can be seen that, in nature, until evolutionary pressures cause
natural defence mechanisms to develop, the honey-bee cannot currently survive on its
own. It needs a beekeeper.

THE BEEKEEPER'S ROLE

Now that you know that the honey-bee colony is a living, dynamic entity that can be
looked upon as a unit of livestock and now that you have an understanding of what
those bees are up to and why, it is easier to see where the beekeeper comes in and exactly
what their role is when working with bees. Like any other livestock guardian — whether
ahobbyist, a research scientist or a commercial farmer — a beekeeper has a responsibility
to use their skill and knowledge to provide the bees with appropriate shelter from the
elements; to place colonies in such a position that there is plenty of forage and water for
the bees in the local area; to protect the colony from predators and disease; to feed the
colony when required; to encourage it to produce honey by providing it with storage
room; and to know how to increase the number of colonies available if required or to
prevent this happening if increase is not wanted.

There is nothing more dismal for a beekeeper than finding an apiary of neglected hives
containing dead or dying colonies that provide a reservoir of disease-bearing organisms.
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The beekeeper’s tasks outlined above are a summary of what you must be able to
accomplish if you become a beekeeper. This is not difficult: it is enjoyable and, at the
end of the day, seeing everything work out well is immensely satisfying.

But to do all this, the beekeeper needs certain items of equipment, knowledge and a
plan, and that is just the beginning. Once you start in beekeeping, you will never stop

learning.

This book will now show you exactly what you need to get started, what you need to
know to keep bees successfully, and it will provide you with the plan.

SUMMARY

This chapter has discussed the following points:

B The colony or beehive should contain a queen bee, worker bees and
drone bees.

B The queen bee mates on the wing with up to 20 or more drone bees
(the more the better) from a wide radius in order to maintain genetic
diversity. She stores the sperm and uses it to fertilize eggs. She can lay
up to 2,000 eggs a day. She is fed and groomed by worker bees and, in
this way, spreads pheromones around the colony. She has a sting which
she uses only to fight rival queens. After mating she won't fly again
unless part of a swarm - which we look at in Chapter 6. There is usually
only one queen in the hive. All fertilized eggs result in bees that have the
potential to be a queen.

B The worker bee is an incomplete female who is unable to mate. She
carries out all the other tasks inside and outside the hive, such as
cleaning, caring for and feeding brood, foraging for food and colony
defence. She has a sting and will use it in defence of the colony. The
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colony may contain many thousands of workers - perhaps 60,000-
80,000 or more in a good colony.Worker bees start off with the potential
to be queens, but diet change causes them to veer from this course and
they fail to develop as queens.

B The drone bee is a male bee optimized for mating with a virgin queen
bee. He has no sting and is fed by workers. In times of lack of food,
drones are often ejected from the hive by workers. There are usually a
few hundred in a colony.

B A colony of bees requires a cavity in which to live and in which they
construct wax combs for the storage of food (honey and pollen) and for
the rearing of young brood. The cavity or beehive must be well sited in
an area where forage and water are available and where it is protected
from the elements.

B The beekeeper’s role is to ensure that the bees’ living requirements are
met and that they are protected from disease and starvation.

Knowing these requirements and understanding the inhabitants of a colony of honey-
bees, we can now progress to adapting these requirements in the form of easily managed
cavities (hives and other equipment) and to moving the bees more in the direction of
our own choosing (hive and apiary management). It is really that simple. But, first of
all, it is important to know exactly what these wonderful creatures produce and what

they can do for us.



Chapter 3
Using the products of the
hive and bees

This chapter addresses the question:"Why keep bees? I mentioned before that bees are
master chemists. They produce and adapt for their own use a range of substances that
will keep them and their colony fed, watered and disease free and that enables them
to rear and look after their young. They also provide humans with some of the most
important products on earth: honey, beeswax, pollen, propolis, venom and (perhaps
for future investigation) silk. In some countries their brood is eaten, and so food can
be added to this list. But they also provide us with pollination services without which
some 75% of crops in some countries wouldn't exist. In the main, beekeepers start by
producing honey and then perhaps move on to other products when they have more
experience with bees.

This chapter outlines all that the honey-bee can produce and should give you some
ideas to think about once you become more experienced. However, as most people
associate honey-bees with honey, let’s start with this‘liquid gold’ and take a look at it in
some detail.

PRODUCING HONEY

All beekeepers start beekeeping by wanting to produce honey, and this is probably the
best way to begin. If given a shelter to live in, a colony of bees will produce honey without
a beekeeper’s intervention but, if you want them to produce it in abundance and in a
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manner that makes it easy to extract, then you need to learn more about beekeeping.

But, in the meantime, what is this sweet substance and where does it come from?

Composition

Being a natural product, honey varies in composition enormously but, essentially, it is a
fluid, viscous or crystallized substance, produced by bees from the nectar of blossoms
that bees collect, transform or combine with substances of their own, which they then
store and leave to mature. Its main components are water and sucrose. Sucrose is
composed of glucose and fructose, and it is the glucose-to-fructose ratio that determines
some of honey’s most noticeable physical characteristics, such as how long it will take
to crystallize, for example. Water is always present in honey, and the amount is critical
to the beekeeper when processing or storing extracted honey. As we will see in Chapter
7, the beekeeper should always check their honey to ensure that this moisture/water
presence is within bounds.

A more detailed definition of the composition of honey would be as follows:

Honey is composed mainly of sugars and water.

The average honey is 79.6% sugar and 17.2% water.

The main sugars are fructose (38.2%) and glucose (31.3%).
Other sugars include maltose (7.3%) and sucrose (1.3%).

Honey also contains acids (.57%), protein (.26%), a small amount of minerals
(.17%) and a number of other minor components, including pigments, flavour and
aroma substances, sugar alcohols, colloids and vitamins. This group of materials
constitutes about 2.2% of the total composition.

Properties
Honey has many determinative properties but, for the average beekeeper who wants to
sell honey, the important ones are as follows.
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Hard or soft (liquid honey)

Most honeys eventually crystallize, but the rate of crystallization depends on the ratio
of glucose to fructose in the honey, and that depends mainly on the floral source. Some
honey, such as that from oilseed rape (canola), often crystallizes on the comb while
still in the hive, making it very difficult for the bees to use as stores and difficult for the
beekeeper to extract using standard equipment.

To the beekeeper, honey viscosity is very important, especially during extraction and
packing, and larger companies will heat their honey so that it flows through their
equipment more readily and can be packed in jars or drums easily. Some honeys may be
thixotropic, which means they become jelly-like if left undisturbed. This is especially
so of ling heather (Calluna vulgaris) and, again, this necessitates the use of special
procedures for extracting it.

Taste

The taste of honey varies enormously. Try some clover honey and then some manuka
honey and you will find a huge difference. Manuka isn't highly regarded for taste and
used to be thrown away or fed back to the bees (but it is now highly priced and sought
after due to its proven medicinal properties).

Colour

Colour shouldn't be an issue really but, in fact, in some countries such as the USA
and Germany, for example, it is very much a determinant of price. The Americans
prefer their honey ‘water white, and dark honeys are referred to as ‘bakers” honey’ and
command a lower price. In Germany, dark honey is preferred, and pale or white honeys
are lower in price. I once produced some honeydew (see below) from the cork-oak
forest aphids of southern Spain. It was a dense black and had a remarkably strong taste.
A German who had bought one of my jars in a nearby bar hastened to my house and
bought the entire year’s harvest — or what there was left of it.

Antibacterial quality

Honey’s ‘hyper-osmotic’ nature (due to the high concentration of solids and low
moisture content) prevents the growth of bacteria and yeasts as this draws water out of
the organisms, killing them by desiccation. It literally sucks them dry. Honey also has a
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high acidity, which plays an important role in the system that prevents bacterial growth.
The pH of honeys may vary from approximately 3.2 to 4.5 (average pH = 3.9), making
it inhospitable for attack by most, but not all, bacteria.

Honey also has its own antibacterial substance in its make-up. Bees add an enzyme
called glucose oxidase to honey, and this enzyme reacts with glucose to produce
hydrogen peroxide and gluconic acid, both of which have an antibacterial effect. This
system is most active in dilute honey and probably helps preserve honey diluted for
brood food use.

Like most products of the hive, honey is essentially a by-product of the all-important
pollination process. The value of honey in the economy of the major honey-producing
nations is far less than the value of pollination, but there is a huge global trade in honey
and many beekeepers can make a very decent living by producing good honey either in

bulk or packaged for sale.

Honeydew

Honeydew is a sugar-rich sticky substance, secreted by aphids and some scale insects
as they feed on plant sap. Because the sap has little protein, the aphids need to take in
large quantities of this high-pressure liquid and, when their mouth-part penetrates the
phloem, the sugary liquid is forced out of the gut’s terminal opening at the back end.
Bees and ants feed on this liquid, which drips off the aphids onto the leaves and bark
of the tree. Certain ants actively guard their aphids from predators and, in Germany
where honeydew is highly prized, ant colonies are moved into certain forests for
apicultural purposes. Honeydew is therefore still a plant-derived substance but it also
has the addition of insect enzymes as well as bee enzymes and generally has a broader
spectrum of sugars.

Honeydew is usually very dark in colour, often due to the sooty mould that can form
on it. In times of drought, when aphid and other pests tend to increase in numbers,
honeydew can be a very good crop for the beekeeper, and honeydew from the beech
forests of New Zealand is a major export.
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However, certain types of honeydew (for example, that excreted by leaf hoppers when
feeding on the Tutu bush in New Zealand) are poisonous and have caused many
problems in the past — which emphasizes the need for beekeepers to know which plants
their bees are feeding on and at what time of the year.

COLLECTING POLLEN

Spreading pollen

Pollen is what bees are all about. Pollen is produced by the flower’s anthers and, when
the anthers dehisce or open, the pollen travels to the stigma of a receptive flower. How it
‘travels' varies with the flower/plant. Grass pollen is mainly moved around by wind, and
this is what causes hay fever in allergic individuals. Many pollens come into contact with
and adhere to bees and other insects and, when the insect brushes against the stigma
of a receptive flower, pollination occurs. Some flowers use both wind and insects for
pollination, such as the olive, and, in this case, the bee assists in the pollination process.

The cucumber plant is a typical example of pollination. The male flowers have pollen
and nectar. The bee is attracted to the nectar and, while taking it, pollen adheres to its
body because the pollen grains have a tiny negative charge and the bee a tiny positive
charge. Bees also have very hairy bodies with plumose or multi-branched hairs that can
collect and hold pollen grains. The bee may then move to the female flowers on another
cucumber plant attracted by the nectar it offers. While the bee is taking this nectar, the
pollen comes into contact with the stigma of the plant sufficient for pollination to take

place.

Harvesting the pollen

The bee in the above example is almost an accidental pollinator: its main target is the
nectar. Bees, however, also use pollen as a protein-providing food for brood and young
adult, maturing bees, and so a proportion of the foraging bees collect nectar and pollen
while some collect just pollen. The bee ‘combs’ itself and, by doing so, cleans out the
grains and packs them into what are called the corbiculae or pollen baskets on its hind
legs. Have a look at the entrance to any beehive during the active season and you will
easily see these pollen loads — they look like small round suitcases on the bees’ legs.
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Once in the hive the bee dumps the pollen into a cell. House bees pack down the pollen
and cover it with a light cover of honey in order to preserve it. The pollen is stored near
the brood nest and it disappears at a fast rate for use as food. It provides protein, starch,
vitamins, minerals and fat in the bees’ diet, and the availability of pollen — especially
in the early spring for the brood — is something the beekeeper must ensure by the
location of the hives. Get to know your early pollen plants, such as gorse, rock rose and
willow. (Some nutritionists consider bee pollen to be a near perfect source of protein
for humans.)

These small pollen grains can be removed from the bees’ legs as they enter the hive and
collected in what is known as a pollen trap. While pollen collection is dealt with in
Chapter 12, suffice it to say that pollen has a market as a health food for humans and,
as such, its collection is certainly worthy of the beekeeper’s consideration. The market
for pollen is mainly for human nutritional supplements, for feeding to bees and as an
animal food. Pollen can be purchased in a variety of formats, including tablets, pollen
granules, oral liquids, candy bars, tonics, etc. The manufacture of pollen products for
human consumption has been growing at a rapid rate and, while the prices of pollen
products vary, they can often yield high profits.

HARVESTING ROYAL JELLY

Royal jelly is a milky-white cream. It is strongly acid, and rich in protein, sugars,
vitamins, RNA, DNA, and fatty acids. It is possibly the most valuable (in monetary
terms) product of the hive and numerous, fabulous claims have been made about it. It
is the food of queen bee larvae and, by feeding a worker bee larva this substance, she
will develop into a queen rather than a worker. She will be a female bee that can mate
— a totally different being from the worker, despite the fact that they start out exactly
the same.

For humans, royal jelly can be used as a food supplement or as an addition to cosmetics
to enhance their curative properties (and certainly to enhance their price!). There are
numerous stories about the powers of royal jelly and the part it can play in human
health, but most are anecdotal. In one of Roald Dahl’s Tales of the Unexpected, a



USING THE PRODUCTS OF THE HIVE AND BEES | 37

character turns his baby son into a bee (or at least a black-and-yellow striped, hairy
baby who buzzed) by feeding him exclusively on royal jelly. Amazing stuff! The
medicinal and curative properties of the substance lack much clinical research, but
what we do know is that it contains the eight essential amino acids, the full vitamin B
complex, acetylcholine (a powerful neurostimulant), testosterone, insulin-like peptides
and an antibiotic component. And it can easily be produced by any beekeeper whether
with one hive or a thousand.

Forming queen bees

What function does royal jelly have in the colony? Why is it produced? The basic
answer to these questions is that royal jelly is all about queen production, an issue so
vital to the propagation of the bee species that, in fact, all bees other than the drones
(who don't have a father) are destined to become queens. At first!

One of the questions often asked by new beekeepers is: how is a queen formed? The
nature of honey-bees turns this question on its head, and beekeepers should ask ‘how
is a worker bee formed? because it is worth repeating that all female larvae are destined
to be queens. Nurse bees interfere with the vast majority of these potential queens by
limiting their royal jelly diet, thereby turning them into sterile female workers instead.
It is simply this lack of royal jelly at a certain stage in their development that creates
workers. Queens stay as queens because the continued feeding of royal jelly stimulates

the correct hormone production to develop egg-producing organs.

Recent research in Brazil has looked at when and how these organs develop for queens
but don't for workers. This research found that all female larvae start off with the same
reproductive equipment (and are otherwise genetically the same as well). The pertinent
parts are the egg-producing ovarioles — long, skinny subdivisions of the ovaries. To
begin with, larval workers and queens have the same number of ovarioles. For the first
2% to 3 days, this situation persists. While worker and queen larvae mature in different
cells, this makes little difference to their development — the important thing is that both
receive 100% royal jelly. So they stay the same and are on their way to queenhood.

On about day 3, the nurses stop giving larval workers 100% royal jelly food and give
them instead a mixture of jelly, pollen and honey. The workers thus receive much less
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jelly than the queens, and, over the next few days, the number of worker ovarioles
therefore dwindles.

On day 5, the workers and queens differ vastly in ovarioles count. It is then that both
the worker and queen larvae spin cocoons and pupate (they undergo several changes
to emerge as adult bees). The workers continue to reabsorb their ovarioles into their
bodies through pupation. As emerging adults, workers have only about 10 ovarioles,
whereas queens have over 100. With so few egg-producing ovarioles left, the larval
workers largely lose the ability to reproduce.

The effects of royal jelly

Royal jelly creates queens through its effect on juvenile hormone. This amazing
hormone can, for example, keep caterpillars in the larval stage and so prevent them from
developing into adults. It puts them into an ‘eternal youth’ state and keeps them there.
It seems likely that lots of royal jelly changes the juvenile hormone’ levels in maturing
larvae so that females develop fully formed egg-producing organs: the workers (who
don't receive enough jelly) fall into an eternal youth' state, but the queens (who receive
plenty) don't and therefore mature.

The nurse bees are the royal-jelly producers and feeders as a normal part of all worker
bee development. These nurse bees are young workers, usually around three to six days
old. At this age, the worker bee has well developed glands that produce this brood food.
The hypopharyngeal and mandibular glands, from which the main components of
royal jelly are formed, are located in the worker bees’ heads.

Harvesting royal jelly is not difficult and is dealt with in Chapter 12. Some beekeepers

dedicate their production to royal jelly alone, and the demand for the product is huge.
After all, it can make you young again!

PRODUCING BEESWAX

Bees produce beeswax by synthesizing the sugars in honey. The worker bee’s four wax
Y Sy g g Y
glands mature around her second week of life as an adult and are situated on her lower
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abdomen. The wax appears as a clear liquid, cools and turns white, forming a small wax
scale or flake. The workers can produce this in very large quantities. I have seen bees
that had been robbing a honey-extraction plant and that were unable to get out and,
full of honey, formed clusters in the shed rafters, covering the floor below in wax scales.
In the hive, they often link together into chains and clusters between the combs, which
helps them to maintain a temperature of about 35° C (96° F) in order to produce wax.
After clustering for around 24 hours, the small wax scales are secreted.

Uses

Wax is the bees’ basic house-building unit. It is often mixed with some propolis (see
below) for strength and, without it, a colony could not exist. It takes over 7 kg (15 Ib)
of honey to produce 1 kg (2 Ib) of wax, and so you can see that, if you take away the
beeswax at harvest time for sale as comb honey, the bees will need to use up a large
amount of honey to replace it. It becomes a matter of working out what will make the
most money for the beekeeper — selling honey alone and preserving the wax for a good
harvest the next year or a second harvest in year one, or selling more expensive comb
honey and letting the bees use up valuable honey in replacing it. It is estimated that a
standard Langstroth frame of comb can hold up to 3.8 kg (8% Ib) of honey. The wax
necessary to hold this weighs only 100 g (3% 0z). Each wax scale produced by a honey-
bee weighs about 1 mg, which means that nearly one million are needed to make 1 kg (2
Ib) of wax, and approximately 9 x 10° of these little scales are needed to make sufficient
wax for a normal bee colony. Work it out!

Composition

The composition of beeswax is complex, but it contains hydrocarbons, straight-chain
monohydric alcohols, acids, hydroxy acids, oils and other substances. Its specific gravity
is less than one, so it floats on water. It melts at 63-65° C (145-149° F) and solidifies
at 60-63° C (140-145° F), depending on its purity.

Wax is normally a by-product for beekeepers and, as a guide, for each 60 kg (130 Ib)
of honey extracted from the hive, about 1 kg (2 Ib) of beeswax is produced. This comes
from the cappings of the honeycomb, which are removed during the honey-extraction
process.
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COLLECTING PROPOLIS

If you look on Google to find the composition of propolis, you will find many headings
dealing with European propolis, American propolis, Indian propolis, South American
propolis and so on and so on, which, of course, indicates that propolis composition
varies enormously depending on its source. Some bees tend to produce more propolis
than others, and its presence can cause the beekeeper problems. Because bees close gaps
with it, they frequently stick the hive boxes together, which means using the hive tool to
separate them. The same goes for the frames. Lids are another target and are frequently
stuck down, especially if the lid undersurface is very close to the tops of the frames.

Defining propolis

In his 1998 paper, ‘Review of the biological properties and toxicity of bee propolis
(propolis), G.A. Burdock describes propolis as a sticky, dark-coloured material that
honey-bees collect from living plants, mix with wax and use in the construction and
adaptation of their nests, mainly to fill out cracks in the beehive. It has been used in
folk medicine since ancient times and is now known to be a natural medicine with
antibacterial, anti-fungal, anti-tumoral, anti-oxidative, imunomodulatory and other
beneficial properties.

Bees use propolis for small gaps (approximately 6.35 mm (% in) or less), while larger
spaces are usually filled with beeswax. Its colour varies depending on its botanical
source, the most common being dark brown. Propolis is sticky at and above room
temperature, At lower temperatures it becomes hard and very brittle.

Bees' use of propolis

Research shows that bees collect and use propolis for the following tasks. To:
prevent diseases and parasites from entering the hive;
reinforce the structural stability of the hive;

make the hive more defensible by sealing alternate entrances; and
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mummify any large creature that dies in the hive (for example, a mouse or large
insect they are unable to remove themselves). This prevents putrefaction and
disease.

When bees collect propolis, they attach it to their corbiculae in just the same way as
pollen, but they need the help of house bees to remove it when they enter the hive.

The bee colony is warm and moist and an ideal breeding ground for all manner of
organisms, from fungi to bacteria. The bees tend to ‘varnish’ the inside of the hive with
propolis which, with its anti-fungal and antibacterial properties, can minimize the
effects of harmful organisms and prevent their worst effects.

Using propolis for humans

Beekeepers can spend much time scraping propolis off frames and other surfaces and
many simply throw it away. However, propolis has a value and, if you want to make
something of it, you should scrape it off carefully so that you don't lift off paint and
wood. You should then store it until you have built up enough to sell.

Propolis is used for many purposes, such as medicinal ointments and tinctures, paints
and varnishes. It is commonly found in chewing gum, cosmetics, creams, lozenges and
ointments. Propolis has shown promise in dentistry for dental caries, as a natural
sealant and enamel hardener, and many other uses have been found for it. There is a
great deal of anecdotal evidence crediting propolis with many medicinal properties, but
little clinical research has been carried out, so care must be taken in its use. What we do
know is that some people are allergic to it and suffer skin problems if they touch it. One
beekeeper I know of has allergic reactions even to the vapour of propolis and needs to

wear a mask.

It is true to say, however, that in these days when increasing use is being made of natural
products in the health industry, the value of propolis is rising, and so it has a good value
as a secondary product of the hive. Clinical trials of propolis are bound to increase the
value of the product further, just as clinical trials on manuka honey raised its value
tremendously. In the meantime, one of the most extensively tested aspects of propolis is



42 | A PRACTICAL MANUAL OF BEEKEEPING

its antibacterial properties. Scientific tests have been conducted on a variety of bacteria,
fungi, viruses and other micro-organisms, and many of these tests have demonstrated
positive effects on such organisms using various extracts and concentrations of propolis.
A synergistic effect has been reported for propolis extract when used with antibiotics.
Whether propolis exhibits bactericidal or bacteriostatic characteristics often depends
on its concentration in the applied extract. Sometimes, however, propolis extracts are
more effective than commerecially available drugs.

Don't ignore the possibilities of propolis, and see Chapter 12 for harvesting ideas.

PRODUCING VENOM

Protecting yourself against stings

Honey-bee venom has evolved as an effective defence mechanism over millions of years
and is one of the reasons why everyone isn't a beekeeper. It isn't within the scope of
this book to describe bee venom properly but, suffice it to say, it is a clear, odoutless
liquid comprising around 88% water and it has a very complex chemistry. At least 18
pharmacologically active components have been described, including various enzymes,
peptides and amines., Of the small proteins, one called melittin constitutes about
50% of the venom’s dry weight. This hydrolyzes cell membranes, causing changes in
permeability, and is most responsible for the pain. Other components, however, act in
concert with it, such as hyaluronidase, which causes changes in cell membranes and
allows the venom to spread easily. Other components can cause anaphylactic shock in
sting victims, and this is the cause of most fatalities from bee stings if they occur in
hypersensitive individuals. Death is most often induced by a single sting and usually
occurs within one hour of the sting.

It is for this reason that most sensible beekeepers take an epi pen with them to the
apiary. This device, which contains epinephrine, can auto-inject this substance into
your body and thus save your life. It is worth seeing your doctor about this aspect
of beekeeping so that you can obtain a prescription for the epi pen, if required.
Instead of the auto-injector, which is expensive, you can obtain a normal epinephrine-



USING THE PRODUCTS OF THE HIVE AND BEES | 43

containing syringe, but with this you actually have to inject yourself — i.e. push the

needle in!

Venom poisoning can be caused by large numbers of bees, and this can cause death
in non-hypersensitive individuals. It has been estimated that it would take 500-1500
stings for this to occur.

Using venom for humans
Apitherapists claim that bee venom can be used for the treatment of the following:
Chronic injuries, such as bursitis and tendonitis.
Hypertension.
Asthma.
Scar tissue removal.
Certain skin conditions, such as eczema.
Hearing loss.
Premenstrual syndrome (PMS).
However, there is no meaningful scientific evidence to indicate that bee venom is
effective for any of these conditions but, as there is a value in the substance, it is
worth considering it as a source of income. Equipment for its collection is necessarily

specialized, but most can be purchased from reputable bee-supply companies. Chapter
12 looks at harvesting ideas.

HARVESTING SILK

The production of silk from honey-bee colonies is probably not economically viable,
but honey-bee larvae produce silk to reinforce the wax cells in which they pupate.
Researchers in Australia have now identified honey-bee silk genes and say that bees
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are among a group of insects that have evolved silks that are very tough and stable in

comparison with classical silks.

SUMMARY

Bees can produce honey, honeydew, pollen, propolis, venom and silk, and all
except silk (at the moment) can be a profitable commodity for beekeepers.
With experience you will be able to decide just what you want your bees

to produce for you and will learn the best ways of getting your bees to
produce surplus.

There are other money-earning avenues for the experienced beekeeper,
such as pollination services or producing queen bees for sale, and these
activities are explained later in this book.



Chapter 4

Obtaining equipment and bees

Now that you know why you should keep bees and what beekeeping can do for you, it’s
time to move on to learning about how you can enter this fascinating and potentially
lucrative sphere of activity. Getting started in beekeeping is not difficult and, to start off,
you will need the following items:

beehive(s)

beekeeping tools
suitable clothing

bees

beehive sites and, finally,

somewhere to keep all your equipment.

ACQUIRING BEEHIVES

My advice is to start with two (or more) beehives. The reason for this is that, during the
beekeeping year, much can go wrong with a colony of bees and, as you will learn, if one
colony begins to fail due, for example, to a bad queen or if it becomes entirely queenless,
you can use bees, larvae and eggs from the second colony to help out. If you have only
one colony you will have no immediate source of help and the colony will die out. So

my advice is to obtain two beehives initially.

45
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Fig. 6. The basic Langstroth hive. In the right-hand side of the figure, note the ‘handles; or bars of wood for
holding, on the supers and the scallop on the brood box. Handles make the whole business much easier

A modern beehive looks complicated to the beginner but is really just a simple series of
boxes sitting on top of each other capped by a lid to keep the rain out. Inside the boxes,
frames of beeswax hang down from a revetment along the inside edge of the hive. Hives
usually have two sizes of box known as ‘full’ and ‘%’ boxes. These different sizes are in
height only and they can be used for different purposes. Many beekeepers use just one
size of box; others use the different sizes on one hive. Figure 6 shows the different parts

of a hive.

Hive stands

Beehives should not be set directly on the ground. This is especially so if the floor (see
below) is open mesh. The main reason is that damp will get into the hive, and this
must not be allowed to happen. A hive stand, therefore, is anything that keeps the hive
off the ground. Stands can be pallets (four hives to a pallet), concrete blocks, bricks,
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Fig 7. A stainless-steel mesh floor

wooden rails or simple wooden stands that hold one hive. In the main it is far better to
improvise than to buy a stand from a beekeeping supply company (it is better in that it
is cheaper and just as effective).

Floors

On the hive stand sits the floor and, essentially, a hive sits on this hive floor, which is
a simple stainless-steel mesh in a wooden frame with a ridge around the edge of three
of its sides (see Figure 7). The brood box sits on this floor. Try to ensure that it has a
stainless-steel mesh floor — many don't.

Many beekeepers recoil at the idea of an open floor, believing that this will cause
draughts and cold in the beehive, thus chilling the delicate brood or even making the
bees feel cold! This is, of course, nonsense for the most part. Bees keep the brood at the
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correct temperature for their survival even in winter (if there is any brood around at this
time) — they don't try to heat the hive!

The mesh floor will aid the hive’s ventilation, especially in hot weather when the bees do
try to cool the hive. It will also aid in varroa control — if a varroa mite falls off a bee, it
will fall through the mesh and will be unable to get back into the hive. Finally, any water
that enters the hive will drain away immediately. Damp kills bees, not cold. My advice
is always to use mesh floors.

Brood box (often called the brood chamber)

This first box is usually the larger size of box (full), and it is the box that holds the
queen and where she will lay eggs and where the brood-rearing occurs. If the queen is
a prolific layer and the colony builds up rapidly, overcrowding could cause swarming,
and so many beekeepers place a second full box on top of the first and move the queen
excluder (see below) up one. This gives the queen another box to lay in and can lower
the chance of swarming.

The larger the colony, the bigger the honey crop, so it is advantageous to give a good
queen plenty of room. A % box could be used here instead of a full box as a second
brood chamber and, in this case, the brood chamber is call a‘brood and a half".

Fig. 8. A plastic queen excluder
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Queen excluder

This is a flat grid of slotted zinc, plastic or wire that lies on top of the brood box (see
Figure 8). Slotted zinc excluders can rip worker wings, so I prefer to use plastic excluders
that are cheaper and less prone to warping/bending than metal ones. Worker bees can
pass through the grid to the upper boxes to store honey, but the queen is unable to due
to her larger size. This means that the upper boxes will contain only honeycomb and
stored honey and will have no brood in them. This is important at harvest time because
the beekeeper knows that any combs they are placing in their extractor will have only
honey in them and that any bees they accidentally transfer to the honey room won't be
the all-important queen.

The grids can easily be damaged and, if this happens, the queen will go up into the
honey chambers and will start laying eggs all through the hive. As noted above, zinc
excluders may have sharp edges that can damage wings and, if you accidentally bend
the zinc (which is easily done when trying to lift it off after the bees have stuck it down
with propolis), it stays bent and the slots may warp and widen. Wire excluders usually
have a wooden frame around them that often warps, again exposing areas where the
queen may slip through. Plastic excluders are tough, don't stay bent if knocked and are
easy on the wings.

Many beekeepers don't use queen excluders (calling them honey excluders instead), but
they make life much easier and, for the commercial beekeeper, ease means speed and
therefore less houtly costs. My advice is to use them until you have worked out a reason
why you shouldn't.

Supers

These boxes are so called because they are‘super’ imposed on the brood chamber. They
are often called ‘honey supers. Many beekeepers use %-sized boxes here for a variety of
reasons, the main one being that when a full-sized box is full of honey, it is extremely
heavy and difficult to move about. When full of honey, however, % boxes are lighter and
easier to handle. If the bees keep filling them up, you can place more on.

Some beekeepers, especially commercial operators, use full-sized boxes as supers (i.e.
the same-sized boxes as the brood chamber). This has advantages in that all the boxes
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are interchangeable and you can swap the first super with the brood box (a method of
limiting swarming, which we will discuss in detail in Chapter 6). My advice, however, is
for beginners to use % boxes as supers so there is no confusion. There will come a time
when you will decide for yourself which boxes you want to use and where.

Frames

Inside the boxes hang frames. These comparatively cheap items are one of the most
critical pieces of beekeeping equipment you will use. They can be good to work with or
extremely irritating.

Frames may be wooden (currently more usual especially among hobbyists) or plastic.
Wooden frames are literally just that — frames of wood in which a sheet of beeswax
stamped with hexagonal shapes is held. The wax is kept in place with thin wire that
crosses the frames. In the UK it is common to buy sheets of wax with wire already
embedded in them. In most other countries, you have to embed the wires yourself. This
is not difficult (see below). From this sheet of wax, bees will soon make more wax and

will develop the hexagonal shapes into the cells that form their all-purpose furniture.

Plastic frames

Plastic frames are simply sheets of plastic moulded into a frame. The plastic is formed
with the hexagons or cell bases, and many beekeepers dip these frames in molten
wax that forms a thin cover over the plastic hexagons and gives the bees a start when
building their cells. Because they are solid, plastic frames are strong and less easily
damaged when extracting honey. They are also easy to clean and you don't have the
hassle of embedding sheets of wax onto wires and replacing the wires when broken. The
frame itself is less easily damaged when prising it up from the hive. My advice is, if you
think you are going to go commercial, to use plastic frames.

Types of frame

Frames (whether plastic or wood) come in a variety of shapes and sizes and, obviously
you must have ones that fit your hive. When frames hang in the box, there should be an
even distance between them. When the bees draw out the honeycomb from the sheet
of wax you've given them, they will always maintain a distance between one comb and
another, and this distance is known as bee space.
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The bee space is simply the crawling space a bee needs to pass easily between two
structures (7.5 mm +/ 1.5 mm), thus allowing the bee to move around between frames.
Frames placed too closely will be glued together with propolis, and those placed too
far apart will have brace comb built between them. This applies to any part of the hive.
Frames are kept apart in various ways. (Figure 9 shows Hoffman frames and Manley
frames).

(a

(b)

Fig. 9. Keeping frames apart: (a) the sides of the Hoffman Frame are scalloped to minimize contact with each
other.This helps you to separate them yet also spaces them correctly; (b) Manley frames are straight down
the edges, which facilitates uncapping

Hoffman frames

Hoffman frames are shaped so that they are kept apart at the right distance, but lower
down they thin out so that the bees can't glue them together with propolis all the way
down. These are the best frames to use for the brood box, and most beekeepers use ten
of them in each brood-rearing box, especially when using foundation wax. Try not to
use any other frames.
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Manley frames

Manley Frames have straight sides, which keep them wider apart all the way down. This
encourages the bees to draw out the wax comb further so they can store more honey.
These are the frames to use for the honey supers. Because they are wider you would
probably use only eight or, at most, nine of them in the box. When you come to extract
the honey, the frame’s straight sides make it easy for you to slide your uncapping knife
along the frame, thus cutting off the wax cappings evenly. Try to use these frames.

Other frames

Many appliance manufacturers provide thin-sided frames that need spacers to keep
them apart from other frames. When I started beekeeping using British National-
sized frames, small metal add-ons called ‘metal ends’ were used. These quickly became
clogged up with propolis and were dreadful things. Later they were made of plastic, and
so they were then known as ‘plastic metal ends'!

When holding a frame and looking at a fine queen, for example, you instinctively hold
the frame by these devices, which suddenly give way and fall off, causing you to drop
the frame and so to lose the queen. In Europe, other plastic slide-on pieces abound, and
none of these devices is as good as the Hoffman spaced frame for the brood box and the
Manley spaced frame for the honey boxes. My advice is definitely to use these frames if
you can, ot swap over to them when you can. You will be surprised at just how critical
the design of these cheap hive items is in your beekeeping — you will curse nothing as
much as a badly designed frame.

One other method of spacing frames is via a castellated ridge at each end of the box
along the ridge from where the frames hang. These ridges work but they limit your
choices of bee management and frame use in the box and, to me, are annoying. My
advice is to avoid them if possible.

Feeders

Frame feeders, (see Figure 10) are plastic frames with sides and an open top. They are
used to feed your bees with sugar syrup, when required. To do this you simply remove
the outer frame in the brood box and replace it with a frame feeder (see Figure 11). You
then fill the feeder with sugar syrup, remembering to place some material in the feeder,
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such as bits of wood or dried bracken, so that the bees will have a foothold and will
not drown in the syrup. There are other feeders available but, in my opinion, the frame
feeder is the easiest one to use for the beekeeper with only a few hives.

Fig. 10. A frame feeder out of the hive (note the Fig. 11. A feeder slotted into the hive on the right
plastic frames)

Bucket feeders are cheap and consist of a small plastic bucket with a tight-fitting lid.
This lid is punctured with many small holes. The feeder is filled with sugar syrup,
the lid is put on and the bucket inverted over the frames. A spare box is required to
surround the feeder, and a hive lid is put on this box.

These feeders are very good if you want a slow feed for your bees and they have uses
in queen rearing (see Chapter 11). They are also readily available, especially in an
emergency, and are very easy to use, but they are definitely not as handy or convenient
as a frame feeder.
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For large-scale commercial beekeepers, a lid feeder that holds more syrup and that can
be accessed without opening the hive is better because, with so many hives, visits to the
hives will be less frequent and so the syrup has to last longer.

Foundation wax

Unless you are buying a hive already stocked with bees, your frames should have a
wax foundation in them. This is a wax sheet that fits inside the frame and that is
impregnated with the hexagonal shape of the honeycomb (see Figure 12). The bees
will use this sheet as the basis for building their honeycomb and will ‘pull the wax out’
— ie. they will produce wax and add it to the pattern until a honeycomb is formed (see
Figure 13).

Fig. 13.Wax cells: (a) pulled out; (b) sloped upwards to hold honey
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Wax sheets can be easily damaged, especially when you want to extract the honey.
Wire is usually therefore embedded in the sheet to hold it in the frames and to prevent
damage. In the UK you can buy pre-wired sheets to fix into your frames but, in most
other countries, the frames will have wires on them and you will have to melt the
wax sheets onto them. This is easy and can be accomplished as follows (it sounds
complicated but isn't really). Try it:

1. Open up your car bonnet (hood) and attach a red wire to the positive terminal
of the battery and a black wire to the negative terminal. (The wires should have
crocodile clips at each end for this purpose and, in fact, can be any colour you
like.)

2. Attach the other ends to some rubber tubing to stop them touching each other.

3. Place a wooden board wherever it will sit without moving and place your frame on
it.

4. Tighten up the wires in the frame so that, if you strum them, they sound like a
guitar.

5.  Hold up the frame and place a wax foundation sheet into it, ensuring that the top
edge goes into the groove in the frame’s top bar.

6. Place the frame horizontally onto the wooden board.

7.  Attach the black wire to one end of the wire frame and hold it in place with a small
tack.

8.  Briefly touch the red wire to the other end and gently rub your hand over the wax
sheet. The sheet will melt on to the wires and you must then immediately remove
the current otherwise you will end up with a load of wax strips.

This all comes with practice. A modification is to have a board with a block fixed to
it. This block should be of just the correct height to stop the wires from melting right
through the wax and out the other side. I have no doubt you will be able to work out the
best way to do this once you've seen everything in action.

You will now have either a load of wax strips or a frame with a wax sheet embedded
with wires. Keep going until you have sufficient to fill the boxes. Keep all the wax strips
because you can use them as starter strips.
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The crown board

Often called the inner cover) especially in America, this is just a board that sits on top
of the top box under the lid. I don't use them and in fact I can’t think what they are for.
It was only when I looked at a diagram of a hive that I remembered they existed. I then
recalled using them when I started because they came with the hive.

Crown boards often have a round hole in them so that you can invert a bucket feeder
of sugar syrup over the hole, but you can do the same directly on top of the frames. I
don't think using them makes any difference — they are just another item you have to
put somewhere when looking into the hive.

Thelid

Lids have a variety of designs. Some are telescopic and fit over the hive completely.
Some just sit on top of the hive and rely on strapping to keep them there (these are used
mainly by commercial beekeepers). Some fit over the hive at the front and back. Some
have integral sugar-syrup feeders, as described above. Most, however, are flat, but gabled
lids are available that make a hive look attractive but then, of course, you won't be able
to stack the hives on top of each other for moving.

My advice is to use flat, telescopic lids for most flexibility. They don't hinder you too
much if you are moving bees and they stay on in winds. If you are definitely not going

to stack your hives, then gabled lids look very attractive and, for looks alone, they are a
must on WBC hives (see below).

Some commercial beekeepers with large numbers of hives have a fat lid that contains a
cavity that can be filled with sugar syrup for feeding purposes. The lid’s top has a screw
bung and, when removed, a petrol-type nozzle can be put in this and syrup pumped in
from a truck-mounted tank. This has the advantage of speed and, because you don't
need to remove the lid, you don't upset the bees. The bees can enter the feeder from
inside the hive. Robbing is also prevented because any foreign’ bees will have to pass
right through the hive to get to the sugar, and they tend not to do this.

Whatever they are made of, lids must have a tin/zinc cover, otherwise rain will get in.
In very hot countries it is helpful to the bees’ thermoregulation to paint the lids white.
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This is also helpful to the beekeeper. Lids are flat surfaces and thus obey the laws of
all flat surfaces — they become covered with ‘things. When out beekeeping you tend to
place items on to nearby lids, such as smokers, tools and frames from another hive. I
have gone out beekeeping in 50° C (120° F) in Andalucia and I've put honeycombs on
scorching hot lids that have melted almost at once. These red-hot lids must also cook
the bees and cause them to spend a great deal of time collecting water to cool the hive.
When they divert foragers to collect water, these bees are not collecting nectar/honey!
In hot places, paint the lids white. You want your bees to collect honey, not water.

CHOOSING THE TYPE OF BEEHIVE

Beehives round the world

There are many types of beehive available, especially on the second-hand market, but
my advice is to go for either the Langstroth or the Dadant hive. The reason is that
these two are common all over the world and, wherever you are located, you will be
able to buy frames, sheets of stamped wax and other items that fit on or into these two
designs. The most common is the Langstroth, which may be called other things in other
countries but essentially is the same hive. I wouldn't think about buying any hive other
than one of these two. Even with these hives, though, you will find there are as many
different dimensions to a Langstroth as there are manufacturers, but all the bits will
more or less fit together sufficiently well for your purposes.

In the UK, however, the National hive is popular, as is the Smith in Scotland and, if
you are located in these countries, you will find many other beekeepers using these.
They look the same as a Langstroth, only slightly smaller. All countries have their own
indigenous designs, some of which are fine, others terrible. The Spanish Layens hive, for
example, is a box designed to make bees overheat, become savage and swarm incessantly,
whereas their ‘Perfeccion’is in fact a Langstroth by another name — and so it goes on all
over the world. Many new beekeepers notice that these hives are just packing boxes on
top of each other and don't look anything like the hive of their imagination. This is true,
and the reason is that the wonderful-looking hives of storybooks are either inefficient
or totally useless for modern beekeeping as well as being cruel to the bees.
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One hive that does fit the description and that works well, however, is the WBC
— named after its designer, William Broughton Carr, in England. This hive is in fact a
series of packing boxes of English National size just like any other hive, but with outer
covers that go over the plain boxes and a gabled roof. It is these outer boxes and roof
that look nice. This type of hive looks good at the bottom of the garden under the apple
trees, and many hobbyists use them.

Going for practicality not appearance

If I wanted just a few hives to indulge my hobby, I would use WBCs and, in fact, I
started off with a couple. They are brilliant and the bees in them will produce just
as much honey as those in the National hive of the same size. They are, however,
unwieldy: you need to remove the outer boxes, which then lie on the ground around
you while you are manipulating the bees. These boxes get in the way, so you trip over
them usually while holding a frame with the queen on it. They are also very difficult
to load up and move because of the plethora of boxes and covers, which fall about and
come apart, and you can't stack them due to the gabled roof. So if you just want a few
hives at the bottom of the garden and you don't intend to move them to other crops,
and beekeeping is just a delightful hobby for you, these are the hives to buy — because
they look good. If you think you may be a little more ambitious and may want to take
bees to the heather or to other crops to maximize your honey production or to pollinate
crops, then don't even think about the WBC. Get Langstroths or Dadants or the most
used and sold local equivalent.

I personally would go for a Langstroth. The difference between this hive and a Dadant
hive lies in the size of the brood box (i.e. the box in which the queen is confined and
where she lays her eggs). The Dadant brood box is larger, and so you usually need only
one. The Langstroth box is smaller and so you may need two (more work, more to lift,
etc.). Also, using two boxes may be too much for the bees in the winter when the queen
is not laying whereas, if you take one box off, it may be too small. Because the Dadant
brood box is larger, it may be more efficient for these circumstances. I was once in a
remote area of Spain and needed some frames and wax. I was directed to a bar. The bar
owner not only sold fine beers but also Langstroth hive equipment and wax sheets. I
would have been stuck if I had had any other hive.
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There are as many arguments for choosing a particular hive as there are beekeepers.
The arguments could go on for ever and all are valid, so my advice is to by a universal
type of hive and, really, that is the Langstroth — unless your beekeeping is going to stay
at the small hobby level, in which case you can indulge yourself and buy something like
a WBC.

BUYING SECOND-HAND HIVES

Many starter beekeepers buy second-hand hives from a local beekeeping association
and, in the UK, hives can be purchased at annual association auctions, and this is an
excellent way of starting. Not only can you buy equipment at these functions but you
can also buy bees. Second-hand equipment is usually very much cheaper than new
equipment and you can check whether the woodwork is sound.

The main disadvantage of this approach is that the kit may hold disease, and the main
disease that will worry you is American foul brood (AFB). The bacterium that causes
this disease has a spore or resting stage if the conditions are not right for its wellbeing.
These spores are tough and can stay on equipment for decades. When you put bees in
the empty hive, the AFB will resurrect itself and you will be in big trouble. This disease
spreads very easily and, from one contaminated hive, it will soon reach your other hives
and perhaps those of your neighbours. Eventually the government authorities will come
along and burn all your hives and bees. It is that serious.

So be very careful with second-hand kit. If you buy it, run a flame gun all over it, in the
cracks and corners and on the under-surfaces. Scorch the woodwork and kill any AFB
spores that may exist. Or you can soak the woodwork in potassium hypochlorite, which
also kills the AFB. For this, though, you will need a big tank and protective clothing.
It is best to scorch everything, while being very careful not to set light to anything.
Remember that wax and wood burn very easily.
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OBTAINING NEW HIVES OR MAKING YOUR OWN

If you buy new equipment from a beekeeping supplier, you can usually choose between
pine and red cedar in the UK but, often, just pine in continental Europe. There are
also various grades of wood. I once bought some cheap pine boxes full of knots. After
a few months in the sun, these knots became knot holes, and my hives suddenly had
entrances all over the place.

Buy the best you can afford or, if you are brave and have a basic woodworking skill,
make your own. Free plans for all the hives mentioned above (even the WBC) are
available on the website www.beesource.com, and I reckon that, if you want new kit,
this is just about the cheapest way of doing it if you are in the UK or USA. I also found
that, in Spain, you could purchase beehives so cheaply that it made little sense to make
your own.

Many beekeeping supply companies (listed at the end of this book) sell beginner’s kits
that include everything you need to set up as a beekeeper, plus the bees if required.
These kits are well worthwhile in that they are comprehensive and free of disease, but
they are expensive.

ACQUIRING OTHER BEEKEEPING EQUIPMENT

Over time you will acquire a whole host of bits of equipment, some useful and some not
but, initially, you will need two tools: a hive tool and a smoker.

The hive tool

This is a simple metal bar with two basic designs (see Figure 14). This is a vital piece
of kit. You need hive tools to prise apart those areas of the hive that the bees have stuck
together with propolis — their all-purpose glue and antibiotic. These tools need to be
tough, and those sold at bee-appliance stores are fine for the purpose. You will need
dozens of them because you will lose them frequently. This is the tool you put down
‘somewhere’ in the grass when looking at a queen or some other interesting sight. Then

you walk off without it. You will eventually be reduced to using chisels, pen knives,
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kitchen knives and screwdrivers and, on one occasion, I tried a car key and had to walk
home. At this stage you must go to the shop and buy more hive tools.

Fig. 14. Two types of hive tool

The smoker

There are loads of theories as to why smoke calms down bees but it does seem that
the smoke in some way affects the bees’ sensory mechanisms. It sometimes works the
other way round, however — using a great deal of smoke on already-angry bees can
make things worse. My Spanish bees (Apis mellifera iberica) were usually so savage
that, unless blasts of flame were coming out of the smoker, it didn't seem to make any
difference. In fact, if anything, they became more enraged. Usually, though, a few puffs
of smoke at the hive entrance will keep most bees calm because it induces them to gorge
themselves with honey. Then, when removing each box, a few puffs along the top of the
frames will keep the bees’ heads down. In New Zealand, however, it takes so much to
get my Italian bees worked up that I hardly use any smoke at all.
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' Fig.15.A smoker.

- When you buy a smoker, choose one with a protective
§ grid around it so that, if you pick it up without gloves
on, you won't burn yourself (see Figure 15). Also, spend
alittle more and buy a decent-sized one. Small ones are
no good at all because they don't hold much fuel and
so have to be constantly re-lit. Make sure, too, that the
- bellows aren’t made of flimsy material. These are the

first bits to wear out and should therefore be strong.

I use rolled-up corrugated cardboard as fuel, mainly because it burns slowly, is easy to
light with newspaper and it’s free (although believe it or not, you can buy rolls of it from
bee-appliance shops). Old sacking is another good fuel, as is dried grass.

The aim is to get your smoker to produce cool, dense smoke. Prior to inspecting your
bees, try to get the smoker going well so that it doesn't go out while you are working
on the bees. It is a general rule that most smokers — of whatever make — really work
well only when you've just finished inspecting the last hive, and then you have difficulty
putting them out before you can go home.

To avoid all this, you can buy liquid smoke that you spray on the frames from a garden
spray bottle. Although this seems to work and you don't have the bother of lighting
a stubborn smoker, I don't like spraying any liquids in my hives and, when I was an
organic honey producer, smoke was the stipulated method. You also have to pay for the
liquid concentrate!
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The division board

The division board is a board the same size as the boxes with a rim around it. In the rim
is a small cut-out. This board is a very useful item that you can easily make yourself in
minutes and is used when you want to split a hive into two separate units, both with
an entrance. The bees in the lower half of the hive use the normal entrance and the
bees above the division board go in and out through the small cut-out in the rim. One
example of their use is to start off a two-queen hive to maximize honey production (this

is explained in Chapter 6).

CLOTHING

This is a subject very dear to the beginner’s heart — and mine! Whether you can tolerate
stings or not, it is never pleasant to feel a small gang of bees crawling down your back:
on the inside! You know exactly what's going to happen and, by the time you've
panicked and torn off your clothing, it’s all too late. Bees crawling around on the inside
of your veil inches from your eyes and nose are particularly panic-inducing and, again,
they usually strike before you can sort the situation out. A sting on the end of, or up, the
nose or in the eye is very unpleasant. You can avoid these situations in two ways.

Buying a bee suit

Buy a decent bee suit, not one of those things with separate veils that have drawstrings
or that tuck into your top — bees always get in them. I started off with one and neatly
gave up because I was stung so much. Buy one with a hood that unzips and that can
be thrown back when you've finished. Most of these suits have hoops in the hood that
keep the veil away from your face and, if they don't, don't buy one. A good bee suit will

cost more, but it’s an excellent investment and should last you for years — in comfort.

There are companies that sell excellent lightweight suits for hot countries, but beekeepers
with many colonies and commercial beekeepers need a tough suit. Beekeeping with lots
of colonies is, effectively, heavy labour, and light suits are torn easily — leading to bees
down your back and all the things that follow! I prefer a half suit — i.e. one that covers
just the top half of me, like a zip-up jacket with a hood. I prefer it because it is more
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comfortable than a full suit, but bees do get inside it if sufficiently keen to do so and, if
you wouldn't want this to happen, then buy a full suit.

If you are in Spain and you keep the Iberian bee, then wear a thick full suit. Their sting
seems to be able to penetrate suit, trousers and underpants in one smooth and flowing
movement. Wear your suit with a pair of gum boots with the trousers tucked in, and
wear a pair of beekeeping gloves.

Wearing gloves

There are many beekeeping instructional books that tell you not to wear gloves — the
reason being that you can't feel’ what you are doing as well. Gloves can make you clumsy.
I know of a beekeeper in New Zealand who won't let his staff use gloves for this very
reason. I use gloves and I always have done. To my mind, if anything is going to make
me clumsy while inspecting frames of bees, it is constantly being stung. I've tried it and
my fingers became so numb that, after a while, I couldn't feel anything and I dropped no
end of frames. Repeated stinging also tends to put new beekeepers off.

If you want more feel, use washing-up gloves, which avoid the worst of the sting. If
you have many colonies, however, these will split very quickly. My advice is to buy a
good pair of leather gloves with gauntlets. When you are experienced enough to decide
whether these are necessary for you or not, you can then decide what to do with them.

Anticipating stings

The second way to avoid bee stings is to know when the bees are going to sting you
or not. This comes with experience and generally works well but, as with all livestock,
you never know exactly what they are going to do and they often break the rules of the
game,
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OBTAINING BEES

Obtaining bees is not difficult and can be accomplished as follows.

Already installed

If you are buying beehives from a local beekeeper, they may come with bees already
installed and, in the next chapter we explore what to look out for when inspecting these
bees — which is something you will need to do. You wouldn't buy a car without ensuring
value for money and it’s the same with bees. They could come with a disease, without a

queen or with numerous other problems you will inherit.

This is an easy way to buy bees, but a large colony of bees comes complete with guard
bees ready to defend the nest and is always more of trial to a new beekeeper than a small
nucleus.

Hiving a swarm

This is an interesting way to start but it is unlikely that someone who wants to begin
beekeeping would do this without help, even though bees are at their most gentle when
swarming. You could let beekeepers or the local association know that, if there is a
swarm of bees around, you would like them. This is how I started. My wife obtained a
swarm off a beekeeper and transported them to our house in a duvet cover.

If you are a beginner, ask a beekeeper to install the bees for you if you go down this
route. Watch and learn (we look at hiving swarms in Chapter 6).

Buying a nucleus of bees

This is the usual method in the UK and continental Europe. A nucleus (or nuc) is a box
with only four or five frames in it, and it will contain a frame of brood (or two), a frame
of honey (or two) and a frame of comb or even foundation. The smallest nucleus that I
have seen had just a frame of brood, a frame of honey and an empty frame. Somewhere
in the nucleus (usually on the brood frame) will be a laying queen.
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The frames will, of course, be the same size of frame as those in your hives, so you must
let the supplier know what size you want. So if, for example, the nuc is a five-frame one,
simply remove five frames from your brood box in the hive and carefully put the nuc
frames in (see Chapter 5).

The advantage of a nucleus is that it has brood ready to emerge and to contribute to the
colony’s development, and the queen will have already laid eggs.

Buying a package of bees

This is the most common method in the USA. A package of bees weighs about 1 or 1.5
kg (2 or 3 Ib), with approximately 8,000 or 12,000 bees, respectively. The package box
has four wooden sides and a screen material in the front and back. It is 22 cm (8.5 in)

high, 40 cm (16 in) wide and 14 cm (5.5 in) deep.

An inverted can filled with sugar syrup and placed inside the box provides feed for the
bees during transit. Some New Zealand packages are shipped in tubular containers
with a gelled feeding source. The package contains a young, laying queen in a small
wooden cage with one screened side. The caged queen is well protected during transit
and fed through the screen. This contact with the bees improves her acceptance when

the package is hived.

The main disadvantage of a package is that it will be around three weeks before any
brood emerges ready to contribute to the colony’s development.

ACQUIRING GENTLE BEES

The type or race/strain of bee that you acquire is often a matter of chance. If you hive a
swarm or obtain hives with bees already in them, then you get what you get and, if the
vendor has any information, ask them for this. A swarm is the same. If you buy bees,
however, you can look in the beekeeping magazines and often there is a choice.

For gentleness — which is all important in urban situations — the Italian or Cecropian
bees are probably the gentlest, while the Spanish or Iberian bee is perhaps the most
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savage after the Africanized bees of killer-bee fame. (None of the last two types would

do well in northern climes anyway.)

The type of bee that is best for your particular micro-climate is a source of endless
argument among beekeepers, some claiming that their savage little lot of black bees
are the best for the eastern Lincolnshire frosts or, others, that their yellow Italians can
gather twice as much honey (probably because they rob other hives) as any other bee
in the central Rutland fogs, even if they do need huge amounts of sugar syrup in the
winter. As I said before, as a general rule, unless you want to be a commercial beekeeper,
go for gentleness (in fact, go for this anyway), and many breeders will produce gentle
bees for you to buy as a nucleus. Contrary to much opinion, there is no scientifically
proven correlation between savageness and good honey collection.

What you do with this nucleus or package of gentle bees on Day 1 is discussed in

the next chapter. Just make sure (unlike me) that you have your beehives and other

equipment ready before the bees arrive.

STARTING BEEKEEPING: A SUMMARY

In order to start beekeeping, you will ideally need the following items.

Two complete beehives (at least)

Use the most locally used, modern-style hive (but not the Layens hive in Spain
even if it is the most common). If in doubt use a Langstroth or local equivalent.
You will need at least one brood box (deep/full) and two supers (shallows, 3%
sized). Use a queen excluder to start beekeeping and use the frames as advised
above.

Use Hoffman frames in the brood box and Manley frames in the honey
boxes. Avoid frames that require plastic or metal frame spacers (although,
unfortunately, these often come with new hives so, despite what I've said,
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you will probably end up with them).The frames should have standard wax
foundation wired into them. You may have to do this. Or, preferably, they should
be made of plastic and coated with a light film of beeswax.

A hive tool
In fact, buy several hive tools.

A good-sized smoker
Make sure this has strong bellows and a protective grid around it.

A bee suit
Buy a suit with a zip-up hood/veil.

Good gloves
Purchase gloves with gauntlets — and also a pair of gumboots.

Bees

Use a gentle strain if you can obtain them and take advice from local beekeepers
as to the best strain for your area. Be careful whom you believe. My advice would
be to use Carniolan, Italian or Cecropian (Greek) bees, especially if you want to
keep your bees in an urban area — but more of this in Chapter 5. Many of the
local experts whom you seek advice from will say:‘Oh, he (meaning me) doesn't
know what he’s talking about - he’s never lived around these parts — the best
bees for around here are .., and they’ll go on about Lincolnshire frosts and
Rutland fogs and you'll end up obtaining a couple of hives full of savage little
horrors.| do know what I'm talking about, believe me.I've had them all! More
usually, though, you will take pot luck with a swarm or with a hive with bees
already in it.
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ACQUIRING THE EQUIPMENT

If you want the start of your beekeeping career to go smoothly, make sure you have
hives, tools, clothing and this book before you obtain the bees. As noted earlier, I was
presented with a swarm of bees in a duvet cover as a surprise birthday present. This

wasn't the best way to start! You can obtain this equipment as follows:

Buy a complete beginner’s kit, or individual items from a good bee-supply company.
This is the most expensive way. (See the list of suppliers at the end of this book.)

Obtain second-hand equipment from a local beekeeper or beekeeping association
auction. This is cheaper than the previous way but runs the risk of such diseases
as AFB. Having said that, if you buy a hive of bees at an auction, it should have
had a disease inspection before the sale. Most auctions insist on this and have a
visiting inspector. Ask about this. Used, empty hives on their own won't have been

inspected and so may con