

[image: Cover: Beekeeping for Gardeners, The complete step-by-step guide to keeping bees in your garden, written by Richard Rickitt, published by Bloomsbury.]



[image: A close up view of an insect resting on the centre of a flowering plant.]




Beekeeping for Gardeners

The Complete Step-By-Step Guide to Keeping Bees in Your Garden

Richard Rickitt

[image: image]



[image: A vibrant display of poppies amidst a vast field.]



Contents


	Introduction

	PART ONE

	Keeping honey bees

	Introducing the honey bee

	Becoming a beekeeper

	How to get started

	Keeping bees

	Handling bees

	How to manage swarming

	Queen and apiary management

	The rewards of beekeeping

	Caring for bees in winter

	Health and hygiene

	The beekeeping year

	PART TWO

	Bees in your garden

	Bumblebees

	Solitary bees

	PART THREE

	Gardens for bees

	A world outside your back door

	What to plant for bees

	Lawns, meadows and wild gardens

	Pools and damp gardens

	Hedges, shrubs and trees

	Garden and farm crops

	The best garden plants for bees

	Further reading

	Acknowledgements







[image: A child in a beekeeper's suit holding a frame filled with bees.]

Beekeeping can be a delightful family activity that inspires young minds.






Introduction

The wonder of bees

It’s often said that ‘man’s best friend’ is the dog, but honey bees must surely run, or rather fly, a close second. Humans and honey bees have a shared history dating back hundreds of thousands of years. Indeed, bees were buzzing around long before we evolved, and even our most ancient ancestors must have known about the delicious treats that could be robbed from the nest of the honey bee. We certainly thought highly enough of bees to celebrate our relationship with them in some of our earliest artworks. Dated at about 5,000 years old, cave paintings found at Bicorp, eastern Spain, depict a person climbing a cliff and harvesting honey, as clouds of agitated bees buzz around them. Only slightly more recent are the numerous carvings of bees and hives on the walls of Egyptian temples and tombs. For millennia, honey bees have provided us with food by pollinating our crops, with light from their brightly burning wax, with various curatives from the natural medicine cabinet of their nest and, of course, with honey – the sweetest gift of all. Perhaps you are aware of this age-old bond between humans and bees, or had a grandparent who kept bees, or maybe you tried some local honey or saw something on TV that stirred your interest, but if you are reading this book, presumably you too have felt the curious and inexplicable urge that, throughout history, has made so many people think: ‘I want to keep bees.’

It can come as a surprise to those new to the hobby that there is so much more to beekeeping than simply owning a beehive. It is a pastime – a craft – that is as multi-faceted as a piece of honeycomb. It can be approached from many angles and has something to offer almost anyone of any age. At a basic level it is about nurturing, cultivating and caring for honey bees. Like any kind of animal husbandry, there can be great satisfaction in doing your best for the creatures in your care and seeing them thrive. But don’t expect this to be anything like acquiring the average new pet. While beekeepers undoubtedly love their buzzing companions, no matter how you try to manage them your honey bees will remain resolutely independent, untameable and frequently unfathomable. It is perhaps the close interaction with such innately wild and mercurial creatures that for many people makes beekeeping so thrilling and fulfilling.
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Beekeeping relief at the tomb of Pabasa, near Luxor, Egypt, c.610 bce.
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Why not imbibe some homemade mead by the light of your own candles?



If you crave solitude, beekeeping is a wonderfully restorative activity that allows you to lose yourself and your thoughts entirely within the world of the hive – it’s just you, alone with perhaps 50,000 bees. But it can be a highly social activity too, whether you’re sharing it with a partner or children, or with your friends. There is an active beekeeping community with local clubs and a range of regional and national events to attend, and even opportunities for bee-themed foreign holidays for those with understanding families.

Whether or not honey is your goal, healthy bees that are well cared for will normally produce a harvest, and there can be pleasure in comparing different honeys from your own hives, and savouring the flavours and aromas of the concentrated nectar from a multitude of flowers. Processing honey is a skill in itself and there are many techniques to perfect. Honey can be used for cooking, baking and preserving, and for making beer and mead. You can enter it into local and national shows and sell it from the doorstep with the possibility of a modest profit. You will also have a harvest of wax, which can be used to make candles, cosmetics and food wraps as well as various forms of art.
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Microscopy can bring a fascinating perspective to beekeeping.
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There are rosettes, cups and prestige to be won at local and national honey shows.



Most beekeeping activity takes place in the warmest six months of the year, but in winter there is still plenty to do. If you enjoy DIY, you can make, adapt and even invent all kinds of beekeeping equipment. Or you can try your hand at microscopy; dissecting bees to reveal their fascinating anatomy, or studying pollen in all its wondrous, multi-faceted, minuscule forms.

Many beekeepers, previously only vaguely aware of the existence of other species of bees, develop a fascination with wild bumblebees and solitary bees. It is becoming increasingly obvious that these other species are suffering disproportionately from various environmental threats, and one aim of this book is to encourage new beekeepers to consider themselves guardians not only of the bees in their own hives, but also of the wild species that fly in the same skies and share the same floral resources.

There is a pleasing symbiosis between beekeeping and gardening. Many gardeners decide to try beekeeping after seeing bees in their garden, busily pollinating flowers and contributing to the improved production of fruit and vegetables. Conversely, many beekeepers previously without green fingers come to appreciate the importance of flowers to their bees, and develop an interest in growing bee-friendly plants – sometimes even planting extensive crops for honey production.

The days when you are likely to be out in your garden tend to coincide with the times when most beekeeping tasks need to be done, and so a weekend spent in the garden can encompass time spent with the bees. It is hard to imagine anything more satisfying than growing delicious produce carefully selected to bring you great pleasure, and seeing bees visiting them to collect pollen and nectar. What makes the experience even sweeter, quite literally, is knowing that your newly pollinated plants have contributed to both the health of local bee populations and to the jar of honey on your kitchen table.

Karl Von Frisch, who won the Nobel Prize for discovering the meaning of the honey bee’s beguiling waggle dance, said that ‘the bee’s life is like a magic well: the more you draw from it, the more it fills with water’. Beekeeping can reward you mentally, physically, socially, culturally and even spiritually, deeply enriching your life and your environment in ways that I guarantee will continue to surprise and delight you for many years to come. It can indeed be an everlasting well from which you will never cease to draw.

The origins of a species

Bees are thought to have originated during the Cretaceous period, on the supercontinent of Gondwana, where flowering plants probably also first appeared. The connection is significant, of course, because bees need flowers, and flowers need bees. Starting some 140 million years ago, prehistoric insect-hunting wasps seem to have discovered that collecting and consuming pollen was easier than having to catch and kill for a living. These meat-eating wasps evolved into vegetarian bees, with bodies adapted to suck up sugary nectar, and to collect and transport dust-like pollen. Flowers evolved too, from plain and colourless to bright, scented, nectar-rich blossoms that flamboyantly advertised their wares. The earliest known fossil bee, found in a piece of Burmese amber, is thought to be almost 100 million years old. With the advent of gene mapping, we now know that within the taxonomic order Hymenoptera (which also includes ants, wasps and sawflies) there are seven families of bees divided into some 700 genera. Between them, these genera contain approximately 20,000 known species – with probably many more still to be discovered. There are more kinds of bee in the world than all the species of birds and mammals combined, ranging from the magnificent Wallace’s giant bee (Megachile pluto) with a 6cm wingspan, to the 2mm-long Perdita minima, so tiny it doesn’t even warrant a common name. Despite their ancient ancestors’ conversion to a plant-based diet, there are three species of meat-eating ‘vulture’ bees.
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Honey bees on a sunflower – a major agricultural crop.



Honey bees are in the family Apidae and the genus Apis, comprising eight species. They are social bees that have a queen, live in large colonies and make honey and wax. Most are confined to South East Asia and include the giant honey bee (Apis dorsata), the dwarf red honey bee (Apis florea) and the eastern honey bee (Apis cerana), whose small colonies can be kept in hives and managed for pollination and honey. However, throughout the world most bees kept in hives are Apis mellifera, the European or western honey bee. The origin of these bees has been much debated, but DNA meta-analysis now suggests that their ancestors evolved in western Asia about seven million years ago. Moving via Asia Minor, one branch radiated into eastern Europe while another spread into northern Africa and then progressed into southern Europe via the Iberian Peninsula. These bees evolved into the various regional subspecies known today, some of which have been exported all over the world to be kept in hives for crop pollination and the production of wax and honey.

As well as honey bees, there are various species of bumblebee and solitary bee. Bumblebees are closely related to honey bees and are in the same family, Apidae, although they are in the genus is Bombus. They share some features with honey bees, such as hairy bodies and legs adapted to collect and carry pollen. They live in modest-sized colonies and make nests using wax, but they do not make or store honey. Some solitary bees are also in the Apidae family, including the Anthophora flower bees and the Nomada cuckoo bees. The remaining 200 or so UK solitary bee species are in five other families, the most numerous being members of the Colletidae, Andrenidae and Halictidae. Most solitary bees do not live in any kind of social group but live and work alone, gathering food, building nests and laying eggs in a fascinating range of lifestyles which are covered in more detail here.
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A small hive for small bees – the eastern honey bee (Apis cerana) at an apiary in India.
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The giant honey bee (Apis dorsata), from Asia.
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A male hairy-footed flower bee (Anthophora plumipes), a type of solitary bee, approaching cherry blossom.
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A rare example of unimproved grassland, brimming with wildflowers and buzzing with insect life.



The importance of bees

Albert Einstein is supposed to have said that without bees, humans would survive only four more years. There is no evidence that the Nobel prize-winning physicist ever said this, but if he did it’s fair to say that he probably hadn’t done his homework. Bees are of course important pollinators, but so too are flies, wasps, ants, midges, butterflies, moths, beetles, birds, bats and even some reptiles.

Bees, though, are among the most important pollinators. Their hairy bodies are perfectly designed for picking up and carrying pollen, and their habit of flying back and forth between flowers of the same species – a trait known as flower fidelity – means that they are highly effective. They are also very reliable; thousands of species exist in almost every environment on earth, meaning that there is nearly always a bee around to pollinate a flower – and sometimes there is even a bee that has evolved to pollinate that specific flower.

It is through the food we eat that most of us feel the direct benefit of pollinators. Estimates vary, but a generally accepted figure is that one mouthful in every three can be directly attributed to pollinators visiting plants. Another metric is that about 75 per cent of the world’s major crop species rely on pollinator visits, meaning that although important staples like maize, rice and wheat can be produced without pollination, most of the highly nutritious plant foods – and generally the more enjoyable ones – rely on pollinator visits. These include fruit, vegetables, nuts, most coffee and even chocolate.

Many foods that don’t require direct pollination to produce a crop still require pollination within their life cycle. For example, a carrot seed can grow into an edible root without pollination, but the seed itself will have come from a carrot flower, which must have been visited by a pollinator. Many crops are self-fertile, yet will produce a larger or better-quality crop if visited by pollinators. Cotton plants, for instance, can be up to 60 per cent more productive and grow a more durable and valuable fibre if visited by pollinating insects, most often by managed honey bees. Meat and dairy products are not included in the one mouthful in three calculations because farm animals don’t have to be pollinated, yet many of the plants on which they feed depend to some degree on pollination.

In 2019, worldwide agricultural production resulting from pollinator visits was calculated by the United Nations (UN) to be worth about $600 billion. An incidental statistic is the value of the world honey market, worth a further $8 billion – plus tens of thousands of beekeeper livelihoods.

The UN estimates that some 800 million people practise urban agriculture in gardens, allotments and even window boxes. In such cases the monetary value of pollination is impossible to determine, except to say that millions of mouths are fed daily because of the services freely provided by pollinators. Undoubtedly, without pollinators the life chances of many of the world’s poorest people would be severely affected; a 2022 Harvard University report estimated that annually some 500,000 early deaths can now be linked to lower yields of the most nutritious crops as a result of pollinator declines.

But perhaps more than food and financial considerations, we must be grateful to bees and other pollinators for the role they play in sustaining the richly abundant ecosystem on which we rely for our health, wellbeing and very existence. The flower-visiting activities of pollinators are at the very heart of the web of plants, animals, birds, insects, fungi and microbes that continue, in however degraded and fragile a state, to support human life on Earth.

Insect Armageddon?

Since you are reading this book, you are doubtless already very aware that bees and many other insects are threatened in a way that could prove catastrophic. But it doesn’t take the almost constant stream of alarming media stories to remind most of us that there is a problem; we can see it with our own eyes – or rather, we cannot. Not that long ago, summertime road trips in the UK usually resulted in a car covered with squashed insects. But when was the last time you saw anything go splat on your windscreen? And, until relatively recently, every street lamp was surrounded on summer nights by a halo of fluttering insects and gratefully swooping bats. Perhaps to the relief of some, that rarely happens now.

Beyond the anecdotal evidence, hundreds of academic studies frequently highlight significant declines in insect populations across the world. Probably the best known of these was undertaken by Germany’s Krefeld Society, which trapped insects across 63 sites between 1989 and 2016. The analysis showed an 82 per cent drop in insect biomass during the 17-year study. Worryingly, the tests were conducted in nature reserves, places where you might expect insects to be least endangered. The trend has been confirmed by other peer-reviewed reports that are consistent, undeniable and international – the world is losing its insects at a staggering rate.

Habitat loss is a huge driver of declines. Continuing tropical deforestation is horrifying and deserves the focus of our attention, but environmental destruction continues all around us in myriad ways, big and small, that eat away at the foundations of the natural world: the building of roads, housing estates, industrial buildings and shopping centres; the cutting down of street trees; the paving over of front gardens; and the laying of plastic lawns. Every square metre made uninhabitable diminishes the opportunities for plant and insect life to survive.


[image: A vast field of flowers with a single tree at the centre.]

Oilseed rape as far as the eye can see.
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Corn fields were once bejeweled with annual flowers such as poppies and corn marigolds.



The damage done to our countryside since the Second World War is staggering. The UK has lost about half of its hedgerows (about 200,000 km), and those that remain are often little more than living fences, flailed annually into spindly skeletons where barely a bird or a bee can nest or find sustenance. Many irreplaceable ancient woodlands have been bulldozed or replaced by all-but-sterile conifer plantations. Some 97 per cent of our wildflower meadows have been lost, their biodiverse tapestry of grasses and flowers – once managed on a cycle that benefitted both humans and wildlife – replaced by green deserts of rye grass, supercharged with nitrogen fertiliser, sprayed to kill flowering plants, and harvested several times a year to feed livestock that live indoors under fluorescent lighting.

Driven by successive governments to produce ever more and cheaper food, farmers rely on vast quantities of agrochemicals to achieve a worthwhile harvest from monocultured crops growing in almost sterile soils. In 1962, Rachel Carson’s ground-breaking book Silent Spring revealed the insidious effects on wildlife and the environment of DDT insecticide, yet the substance wasn’t banned in the UK until 1984, and was used worldwide for a further 20 years. Organophosphate and pyrethroid insecticides continue to be sprayed, drifting into hedgerows, ponds and surrounding areas to poison all lifeforms, whether they threatened crops or not. Beginning in the 1990s, an apparent improvement in the form of neonicotinoid insecticides (neonics) began to be used. Rather than spraying crops repeatedly, a powdered coating on each planted seed ensured that the poison was absorbed by the growing plant. Initially this seemed to be a welcome alternative because it cut down on fuel use and the dangers of drifting spray. It also meant that the poison was built into plants systemically, affecting only the creatures that fed on them. It wasn’t long before problems became evident; bees and other insects continued disappearing in ever larger numbers, along with the creatures that ate them. It was discovered that, although minute quantities of neonics can kill a bee (perhaps only about four billionths of a gram in the case of a honey bee), even more minuscule amounts consumed via nectar and pollen can have numerous sublethal effects. Among other things, these chemicals are neurotoxins; bees that suck up neonic-laced nectar become disoriented and forget their way home, flying around hopelessly until they die. More sublethal effects are being discovered all the time; neonics affect bees’ ability to learn, communicate, metabolise, lay eggs, properly raise young and to fend off a range of diseases. They have equally damaging effects on butterflies, moths, beetles and other insects. And whereas it was thought that the poison is safely locked up inside only those plants whose seeds have been coated, actually a large proportion of the powder washes into the ground, where it remains active for a long time. Residues can find their way into watercourses, trees, hedgerow plants and even ‘bee-friendly’ wildflower strips, turning them into toxic nectar bars.

In 2013 the EU banned the outdoor use of several neonicotinoids, and others followed. One neonicotinoid, acetamiprid, is still permitted for use in the UK in fruit orchards, cereal crops and potted plants, and in a range of widely available chemical products sold for use by amateur gardeners. Shockingly, some 300,000 tons of neonicotinoids are manufactured annually in the EU and the UK, although their use is banned here; instead, they are exported for use by the rest of the world. To put that into perspective, one teaspoon of the neonicotinoid thiamethoxam has been calculated to be sufficient to kill 1.25 billion bees.

As well as insecticides, other agrochemicals are increasingly being shown to adversely affect the ecosystem. These include not only fungicides, but also herbicides such as glyphosate – a staggering one million tons of which is used globally each year. We are beginning to realise that in some cases it is the other ingredients that these chemicals are mixed with to produce various proprietary products that can make them particularly harmful. Because these other ingredients are not ‘active’ they are not as well regulated, and their effects are less understood. Our knowledge of what happens when cocktails of these products accumulate in soil and water – and ultimately our own bodies – is almost non-existent.

In addition to agrochemicals administered on an industrial scale, what other perils might face our bees and other insects? It is possible that diesel particulates and various airborne industrial pollutants might be causing problems, and perhaps airborne microplastics are clogging bees’ minute breathing tubes – millions of particles can be generated every time a tumble dryer is used, for example. And, of course, the climate crisis looms large over everything. It’s not yet clear exactly how the increasingly apparent symptoms of climate change will affect many species, although altered seasonal patterns are already disrupting the synchronisation between some bees and the plants on which they depend. Bumblebees, which prefer a cooler climate, are among the more obvious likely losers.

In the UK, the volume of insects has diminished significantly, but so far relatively few have gone extinct. The good news is that, in the right conditions, insects multiply rapidly and could bounce back if given a chance. There might only be a short time left for this to happen, though, so we need to start supporting our environment now, before it is no longer capable of supporting us.

How are the bees?

If you become a beekeeper, prepare to be frequently asked, ‘How are the bees?’ The answer, as already suggested, is that bees are in trouble. But the situation is somewhat nuanced; some bees are more endangered than others and, perhaps surprisingly, a few are currently of very little concern indeed – and they may not be the ones you might expect.

Since 1900, the UK has lost two species of bumblebee, and a further eight species are considered in serious danger. More than 20 species of solitary bee are now extinct in the UK, and about a dozen are endangered. The general picture is that the numbers of most species of bees have declined by up to a third, and that they now tend to be found in fewer, smaller areas. For example, the once quite common shrill carder bee (Bombus sylvarum) is now confined to just a few small locations, and even in some of those it hasn’t been seen recently. Some species remain stable, sometimes increasing their range though not necessarily their numbers. Only two species have shown significant increases, and these are both recent arrivals from mainland Europe; the tree bumblebee (Bombus hypnorum) and the ivy bee (Collettes hederae) have each established themselves very successfully in the south and rapidly extended their range northwards as far as Scotland. But while some species of bees are very widespread, they may have quite small populations that are very localised, sometimes being found in only a few restricted locations in a handful of counties. This makes their existence very fragile; an entire local population could be threatened by a single building development or a change in agricultural practices on just one farm.


[image: A bee resting on a flower.]

Once common, the shrill carder bumblebee is now one of our rarest bees.



When most people express concern about bees, what they usually mean is honey bees. This worry stems largely from several quite serious events that generated worldwide headlines and predictions of imminent catastrophe. In 1992 the parasitic varroa mite, originating in Asia, was first discovered in the UK, having probably arrived with some unwisely imported bees. Varroa soon caused the death of many colonies while beekeepers struggled to find ways to tackle what soon became a widely reported problem. At about the same time, huge numbers of honey bees died in several mainland European countries. These die-offs were thought to be linked to the use of neonicotinoid insecticides, and sparked large protests which were reported in the media worldwide. The number of honey bee colonies in the USA had been on the decline since the 1960s, but in the mid-2000s, US beekeepers started to report the death of monumental quantities of bees. Often, previously healthy-seeming colonies were disappearing almost overnight; tens of thousands of bees were vanishing and leaving hives empty except for some young and the queen. Some commercial beekeepers lost tens of thousands of colonies in this way. At the time, these events were a mystery. Today, it’s thought that a range of causes, including varroa, diseases, pesticides, habitat loss and stress from insensitive management, contributed to what became known as colony collapse disorder (CCD).

In some countries the numbers of beekeepers and honey bee colonies fell dramatically from the 1990s. The British Beekeepers Association (BBKA) had 15,000 members in 1990, falling to 9,000 in 2001. Stories about the decline of beekeeping, threats to honey bees and the coming pollinator apocalypse appeared regularly in the media, and this had the effect of stirring some people into action. Suddenly, everyone wanted to save the bees. Gradually, beekeeper numbers began to climb again, until in 2022 the BBKA had 27,000 members.

Today, honey bees face many of the same threats as bumblebees and solitary bees, but generally beekeepers can keep their colonies healthy through various management techniques, something that cannot be done for wild species. Estimates vary, but it’s thought that in the mid-1950s there were in the region of 250,000 managed colonies of honey bees in the UK. Government statistics for 2021 estimated a figure of 272,000 colonies, suggesting that, after earlier declines, honey bee numbers in the UK are buoyant. Even so, research undertaken at the Rothamsted Research (the UK’s leading agricultural research institute) suggest these numbers could be historically quite low, and that there may have been as many as one million managed hives in the UK before the First World War, and possibly even more in the 1930s. Worldwide, it is thought that honey bee populations are now larger than ever before.

We are bombarded with media messages to save the bee, and encouraged to buy bee-friendly products – from wildflower seeds to food and cosmetics. Rarely do campaigns or products specify which bees need saving, but if an image is used it’s almost always that of a honey bee. Honey bees are extraordinary creatures, rightly admired for their role in pollinating our food plants and in making delicious honey. But although they are vulnerable and in need of much more research into their needs, honey bees are not currently endangered. If your desire is to help save the bees, become a beekeeper by all means, but devote some of your effort to the often overlooked wild bumblebees and solitary bees, which deserve just as much attention as their hive-dwelling cousins.

The wrong kind of bees?

One result of the recent rise in popularity of beekeeping has been the claims by some ecologists and entomologists that honey bees are outcompeting solitary bees and bumblebees, exacerbating their decline. In major cities at least, they have a point; anywhere with more concrete and glass than trees and flowers will be a challenging environment for any kind of bees, so introducing millions of highly efficient honey bees is bound to
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	Keep only enough honey bees for your own enjoyment or the production of modest quantities of honey.

	Consider your local environment and landscape. Can it sustain your bees without affecting wild bee populations?

	Join your local beekeeping association. Ask them about beekeeper and colony numbers in your area, and find out about the association’s related policies.

	Complete a beginner’s course and gain experience handling bees before you get your first colony.

	Learn about honey bee diseases and strive to keep healthy honey bees that won’t spread disease.

	Learn about swarming and how to keep it to a minimum.

	Buy only UK-bred, preferably local bees and queens.

	Learn about the local wild species of bumblebees and solitary bees. Ask local wildlife trusts if there are any sensitive areas where honey bees are best not kept, or any rare or endangered species that you can help to support.

	Plant as many bee-useful plants and trees as you can in your own garden or property, and encourage others to do the same.

	Keep bees as sustainably as you can, and garden organically.

	Ask your local council and businesses about their pollinator strategies. Encourage them to plant more for pollinators and to adopt organic land management policies.

	Become a bee ambassador. Use your knowledge and enthusiasm to inform others about the differences between honey bees, bumblebees and solitary bees, and what they can do to help all of them.
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