

Dave Goulson



GARDENING FOR BUMBLEBEES



A Practical Guide to Creating a Paradise for Pollinators




[image: ]
ACKNOWLEDGEMENTS

Thanks in particular to Pieter Haringsma, who took many of the best photographs of bees, and to Marta Rossi, Steven Falk, and Laurie Jackson, who also provided some lovely pictures. The fuzzier ones are all mine.

[image: ]



Introduction

I have been fascinated by bumblebees since I was only five or six years old, and I have been studying them as a scientist for nearly thirty years. Bumblebees are big, furry and beautiful, their buzzing, lazy flight the perfect soundtrack to a summer’s day pottering in the garden or walking in the countryside. There are twenty-six different species to be found in the UK, of about 250 species known worldwide. If you look carefully, it is easy enough to find six or seven species in your garden or in your local park, provided there are a few flowers to attract them. You can see huge queens in the early spring, followed later by their smaller workers, and then males with fluffy yellow faces idling about on flowers in high summer.

Bumblebees are among the most important of our insects, for they are superb pollinators, ensuring that wildflowers set seed and reappear each year, and also that our vegetable and fruit crops give us bountiful harvests. We should therefore be deeply concerned by declines in the populations of our wild bees. Some bumblebees, such as Cullum’s bumblebee and the short-haired bumblebee, have gone extinct in Britain. Recently Franklin’s bumblebee, a species from North America, went globally extinct. Many species hang on as tiny populations in scattered nature reserves, unable to cope with the stresses of the modern world. We need to look after these endearing creatures, and provide them with refuges where they can feed, breed and thrive.

The good news is that this is easy to do, for it is possible to make any garden into a haven for bumblebees and other wild insects. It doesn’t matter how small it is; even a growbag on a balcony can produce copious flowers and attract hungry bees to a nutritious feast. Our gardens and our city parks could all become part of a vast network of pollinator-friendly habitats. Britain has about 22 million gardens, plus about 300,000 allotments, amounting to about half a million hectares of land. In writing this book it is my hope that I will inspire and encourage a few more gardeners and allotmenters to make their patch more bee-friendly. Perhaps one day all our gardens will be so, and our urban children will grow up able to take for granted the buzzing drone of bumblebees.
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	Garden produce dependent on insect pollinators:


	Crop	Short-tongued bumblebees	Long-tongued bumblebees	Honey bees	Solitary Bees	Others



	Almonds	Short-tongued bumblebees		Honey bees	Solitary Bees	

	Apples	Short-tongued bumblebees				flies

	Apricots	Short-tongued bumblebees		Honey bees	Solitary Bees	

	Aubergine	Short-tongued bumblebees				

	Blackberries	Short-tongued bumblebees				flies, beetles, wasps, butterflies

	Blueberries	Short-tongued bumblebees				

	Blackcurrants	Short-tongued bumblebees		Honey bees	Solitary Bees	

	Broad beans		Long-tongued bumblebees			
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	Crop	Short-tongued bumblebees	Long-tongued bumblebees	Honey bees	Solitary Bees	Others



	Cherry	Short-tongued bumblebees		Honey bees	Solitary Bees	

	Chili peppers	Short-tongued bumblebees				

	Courgette	Short-tongued bumblebees	Long-tongued bumblebees	Honey bees		

	Cucumber	Short-tongued bumblebees	Long-tongued bumblebees	Honey bees		

	Damson	Short-tongued bumblebees		Honey bees	Solitary Bees	

	Gooseberry	Short-tongued bumblebees		Honey bees	Solitary Bees	

	Kiwi fruit	Short-tongued bumblebees		Honey bees		

	Loganberries	Short-tongued bumblebees		Honey bees	Solitary Bees	
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	Crop	Short-tongued bumblebees	Long-tongued bumblebees	Honey bees	Solitary Bees	Others



	Medlar	Short-tongued bumblebees		Honey bees	Solitary Bees	

	Passion fruit	Short-tongued bumblebees		Honey bees	Solitary Bees	moths, wasps

	Peach	Short-tongued bumblebees		Honey bees	Solitary Bees	

	Pears	Short-tongued bumblebees		Honey bees	Solitary Bees	

	Plum	Short-tongued bumblebees		Honey bees	Solitary Bees	

	Pumpkin	Short-tongued bumblebees	Long-tongued bumblebees	Honey bees	Solitary Bees	

	Quince	Short-tongued bumblebees		Honey bees	Solitary Bees	

	Raspberry	Short-tongued bumblebees		Honey bees	Solitary Bees	
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	Crop	Short-tongued bumblebees	Long-tongued bumblebees	Honey bees	Solitary Bees	Others



	Redcurrant	Short-tongued bumblebees		Honey bees	Solitary Bees	

	Runner beans		Long-tongued bumblebees			

	Squash	Short-tongued bumblebees	Long-tongued bumblebees	Honey bees	Solitary Bees	

	Strawberry	Short-tongued bumblebees		Honey bees	Solitary Bees	flies

	Sweet pepper	Short-tongued bumblebees				

	Tomato	Short-tongued bumblebees				

	White currants	Short-tongued bumblebees		Honey bees	Solitary Bees	








CHAPTER ONE

What is a Pollinator?

All organisms must reproduce, one way or another. If they did not, their species would have long since disappeared. For most animals, finding a member of the opposite sex is relatively easy: we can walk, fly, hop, crawl or run in search of one. Of course, persuading a potential partner to actually mate with us may be much harder. For plants, this process is made much more complicated by the fact that they are, literally, rooted to the ground; they cannot set off in search of a mate.

The act of sexual reproduction requires the transfer of sex cells, known as gametes, from one individual to another. The sex cells in male animals are known as sperm, and they must find and fuse with the egg cell of a female to produce an offspring. In plants, the male sex cells are known as pollen, and they must somehow find their way to a female ovule to produce a seed. Some plants, such as grasses and coniferous trees, cast their pollen onto the wind and hope that chance will blow it to the female parts of another plant. Their pollen tends to be very light, and sometimes has wings or other strange appendages to help it catch the breeze. Nonetheless, wind pollination is a spectacularly inefficient process, and far more than 99 per cent of their pollen goes to waste. As a result, wind-pollinated plants have to produce vast quantities of pollen, and it is these clouds of tiny wind-borne pollen that cause hay fever.

Around 140 million years ago, during the age of the dinosaurs, the blind stumblings of evolution came up with a new solution to this problem. Plants began to harness insects to transport their pollen from plant to plant. By that time insects were probably enormously abundant, and many of them could fly, buzzing about among the forests of conifers, monkey puzzle trees and cycads. Some of them, no doubt, nibbled on the flowers of plants, or on the nutritious pollen, and in moving from plant to plant they accidentally transferred pollen grains. These early flowers would have been tiny and green, as are the flowers of grasses today, for they were not adapted to attract insects. Some plants started producing sugary secretions to encourage more insects to visit, and coloured petals to advertise the reward, and an arms race began between the plant species to attract the most insects. The world burst into colourful bloom.

The earliest of these pollinators were not specialist flower visitors. They were probably opportunistic omnivores, perhaps beetles, and the earliest flowers we know of were the ancestors of today’s magnolias. Over time, ever more elaborate blooms evolved, with diverse colours and complex petals. Pollen became larger and stickier, designed to cling to insects rather than float on the breeze. Meanwhile, some of the insects began to specialise in feeding only on pollen and nectar. By about 120 million years ago the first bees had appeared: insects that feed exclusively on pollen and nectar, not just as adults, but also during their immature stages. Bees are essentially wasps that became vegetarian.

Today, about three-quarters of the different types of crops that humans grow around the world benefit from pollination by insects. Some, such as almonds, produce almost nothing without them. About one-third of the food we eat depends upon them. Imagine a world without blueberries, tomatoes, blackberries, raspberries, avocados, strawberries, cucumbers, blackcurrants, pumpkins, chili peppers, coffee and chocolate. Life would hardly be worth living! And those are just a few of the many crops that would be affected if pollinators were to disappear. It would not only be humans that were affected; nearly 90 per cent of all wild plant species also require pollination. Without pollinators, our meadows and hedgerows would have no colourful flowers and, more importantly, ecological systems would collapse. Einstein, it is claimed, once said that ‘If the bee disappeared off the face of the Earth, man would only have four years left to live.’ There is considerable doubt as to whether he ever really said this, and one might debate whether it is precisely accurate, but it makes the point nicely: bees and other pollinators are profoundly important to our own wellbeing.
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CHAPTER TWO

Pollinator Diversity

There is no more quintessential sound of summer than the lazy drone of bumblebees, buzzing from flower to flower among the lavender and catmint of a herbaceous border, or amid the clovers and vetches in an old hay meadow. But listen carefully. The buzz of a bumblebee is deep and low, but there are other noises too: the slightly higherpitched buzz of honey bees, and the shrill hum of other, smaller insects, all going about their business, moving from flower to flower. If you get down on your hands and knees and look closely, you will soon realise that there are all sorts of different insects visiting the flowers in your garden. The bumblebees tend to be most obvious: they are large, and many have colourful yellow stripes and coloured bottoms – red, white or rusty brown. Honey bees are usually common enough, too – these slim, brownish insects are of course the ones that give us honey, and that are kept in hives around the world.

But this is just the tip of the iceberg: there are also leafcutter bees, sweat bees, mason bees, mining bees, cuckoo bees, carpenter bees and many more – about 270 species in total in the UK. Globally, there are an astonishing 20,000 known species of bee (and no doubt many more yet to be described by science). The large majority are solitary creatures, the female making her own small nest, rather than living in a colony with a queen and workers as do honey bees and bumblebees. Most people go their whole lives without even noticing these little creatures, yet they live all around us, they pollinate our garden flowers and vegetables, and they ensure that wild flowers set seed.

Bees are the best known of pollinators, and they get the lion’s share of the attention, but there are many others. Of the rest, butterflies are perhaps the most familiar, though they aren’t particularly important pollinators in Europe. Their mostly nocturnal cousins the moths are both more numerous and a little more important as pollinators; pale, heavily scented flowers such as honeysuckle are often pollinated by them. Then there are the 256 different UK species of hoverflies: fast-moving, beautiful insects, many mimicking bees or wasps with their yellow and black stripes, they tend to visit shallower flowers than bees. On top of them there are the numerous beetles, wasps and flies that pollinate flowers. It has been estimated that there are at least 4,000 species of pollinator just in the UK; no-one has even attempted to work out the likely global total. They are all important: each tends to visit different flowers, to thrive in different places, to come and go in different years. Elsewhere in the world, birds such as hummingbirds, parrots and nectar-eaters have become important pollinators too, and even some types of bat and marsupial mice have got in on the act. Nevertheless, insects remain by far the most important pollinators.

It is humbling to reflect that we know little or nothing about most of the million-or-so insects that have so far been named. New ones are catalogued every day, and there are probably several million species waiting to be discovered. Of those that have been, usually all we have is the name and a reference specimen on a pin in a museum; we have no idea what they do. There must be hundreds of thousands, perhaps millions, of species that are involved in pollination. There have been many scientific studies of honey bees, and quite a few on buff-tailed bumblebees (because they are common and fairly easy to breed in captivity, and so are relatively easy to study). Even in the UK, the most intensively studied country in the world, with a long history of ecological research, we know little or nothing about the natural history of most of our 4,000-or-so pollinators. We often do not know what flowers they prefer, and whether they actually pollinate the flowers they visit. An insect, bird or bat might visit a flower without transferring pollen, perhaps because it is the wrong shape and does not come into contact with the reproductive parts of the plant (in which case it is not a pollinator, though this distinction is often ignored). Of course, even if a particular fly or beetle visits flowers but does not pollinate them, it may perform some other purpose: for example, it might be food for birds or spiders, or help control pests, or recycle dung. As we don’t really know what most insects do, it would seem wise to do our best to look after them, since they may turn out to be important. Even if some of them are not, they still deserve their place, I would argue, just as much as we do. Surely we have a moral duty to look after our fellow travellers on planet Earth?
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CHAPTER THREE

The Bumblebee Year

It is late October. We have not yet had the first frost here in the south of England, and from my study window I can see the last common carder bumblebees feeding on the Michaelmas daisies. Very soon it will be over for another year.

But it’s not long before the bumblebee year starts again. In four months’ time, in late February if the sun shows her face, the first bumblebees will emerge from their winter hibernation. They will be starving hungry, for they have been living off their fat reserves for at least six months, often as much as eight. The few flowers around are vitally important: winter heathers, hellebores and crocus are among those in bloom and may be mobbed by ravenous queen bees. The first queens to emerge are usually buff-tailed bumblebees or white-tailed bumblebees, but in March they are joined by all the other common bumblebees: early bumblebees, common carders, red-tails, tree and garden bumblebees. This is the time of year when pussy willows bloom, the first really major source of wild forage for bumblebees, followed by lungwort and flowering currants.

Provided they can find sufficient food, the queens then search for a nest, flying just above the ground, in a characteristic side-to-side trajectory, scanning for holes. If they find one they crawl inside to investigate, hoping to find a dry, dark, safe cavity, with an old mouse or vole nest inside. I suspect that such holes are often in short supply or are hard to locate, for often on sunny days in early spring there can be dozens of queens quartering the ground, investigating any dark opening but usually emerging disappointed.

If they find what they are looking for, they settle down to nest. Each queen gathers a ball of pollen and lays a batch of eggs in it, covering them in wax. She incubates them much as a bird would, pressing her body against her brood and shivering to generate heat. All being well, the eggs hatch into little white grubs, and she then has to dash out repeatedly to collect more food for them and for herself. It is a precarious time: she must leave her brood unprotected, getting colder by the second, and if there are not enough flowers nearby then her nest is likely to fail. Those queens that succeed are rewarded, about a month after laying their first batch of eggs, with their first adult workers, all daughters. These take over the foraging, and for the rest of her life the queen remains in her nest, laying more eggs and tending to them. Thus it is that around April most of the queens disappear, save for a few stragglers who have failed to find a nest or woken up late, and the smaller workers become common. The nest grows through spring, accumulating more and more workers. Nests of some species, such as the buff-tailed bumblebee, can grow to have as many as 400 workers, while others, such as the early bumblebee, rarely have more than fifty or sixty.
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Bumblebee nest

Eventually the queen decides that it is time to stop producing workers and switch to producing new queens and males. Most bumblebee species do this in July or August, but the early bumblebee and the tree bumblebee switch much earlier, in May or June. The young males and queens fly from the nest and mate, most queens mating just once with a single male. A few days after mating these young queens burrow into the soil to wait, alone in a small chamber in the earth, right round until the following spring. For the males, mating is their only purpose in life – they do no work for the nest – but they often hang around through late summer, long after the young queens are gone, sitting listlessly on flowers sipping nectar.

Eventually the old queen dies, perhaps thirteen months after she was born. The workers too die off one by one, and the old wax and any remaining food stores in the nest are consumed by caterpillars, woodlice, mites and beetles. By October, completing the cycle, the last nests are all but gone, but if all has gone well each nest will have left a legacy of young queens, safe underground, waiting for spring.

There are some bumblebees that, in the last thirty years, have abandoned this annual cycle. Some buff-tailed bumblebee queens have begun emerging from hibernation in the late autumn, feeding on the exotic winter-flowering shrubs we grow in our gardens. If I press my nose to the glass of my study window and squint sideways I can just see a Mahonia bush which will come into flower in December, and every year a few buff-tailed bumblebee workers miraculously appear to gather its pollen and nectar. It seems these bees have adapted to the new winter food supply, which historically would have been absent, and are able to cope with chilly winter weather. I have even seen them foraging when there is snow on the ground. I shall have some bee company for the winter months, to tide me over until the bumblebee year buzzes into life once more in early spring.
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CHAPTER FOUR

Causes of Pollinator Declines

Given that there are few more important creatures on Earth than pollinators, it is deeply worrying that they are in trouble. The modern world poses many threats to bees and their kin: our countryside has far fewer flowers than it once did, and far fewer quiet places for them to nest. Almost all of our hay meadows and flower-rich chalk downland were ploughed up in the twentieth century, and thousands of miles of hedgerows were dug out. Those hedgerows that remain are awash with fertilisers applied to the neighbouring fields, and so tend to grow only coarse, aggressive plants that thrive in fertile conditions such as nettles, docks and hogweed. Herbicides enable farmers to grow weed-free crops, and where wild flowers do persist in the field margins and hedgerows they are often contaminated with cocktails of insecticides, often including incredibly powerful neurotoxic insecticides called neonicotinoids, which paralyse and kill bees or, even at lower doses, leave them dazed, confused and unable to navigate. New generations of insecticides are continually invented, each supposedly better than the last, but they all kill bees.

On top of this we have accidentally introduced new parasites and diseases from abroad that attack both honey bees and our wild, native bees, and other pollinators too. Viruses such as deformed wing virus spread from honey bee hives to wild pollinators, while an Asian bee disease called Nosema ceranae is now causing lethal diarrhoea in our wild bumblebees.

If all of this were not enough, bumblebees prefer cool climates, and do not enjoy the hotter summers and more severe droughts we are already experiencing, which are set to get much worse as climate change really kicks in.

Put these things together, and our poor bees are overheated, weakened by infection and struggling to find food. When they do find something to eat, it is likely to be contaminated with a cocktail of poisons. Small wonder that pollinators are not faring well in our modern world.

It is easy to feel helpless in the face of the many terrible environmental issues that beset our planet, but we can all help to save our bees. They may face a range of threats, but if we can alleviate any of these they will be better able to cope with the rest. Grow some of the flowers described later in this book – ones that are rich in nutritious nectar and pollen – and your bees will be better able to shake off infections. Make sure that this food is pesticide-free by avoiding using pesticides in your garden, and you will dilute the effects of any poisons they may pick up from elsewhere. Provide them with nest sites and with luck you will be rewarded with the sight of their comings and goings as they gather food for their offspring from your garden flowers. This book aims to give you all the knowledge you need to make your garden into a paradise for bumblebees and other pollinators. Together, we can make sure that our bees have a future.
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CHAPTER FIVE

Bee Watching

It is well worth taking the time to simply sit down and watch the bees in your garden. Pull up a garden chair by the flower border on a warm day, have a cold drink to hand, and just watch what they are doing. One of the first things you will notice is that there are lots of different types: brown bees, big bees, tiny black ones, ones with yellow and black stripes, others that are black with a red bottom. It always astonishes me that so many people labour under the misapprehension that there is just one species of bee, when a few seconds’ observation of a patch of flowers would make it clear that there are many. Of course, you won’t just see bees: most flower beds will also attract hoverflies of various types, and also bristly flies, and perhaps some assorted beetles, thrips, wasps, day-flying moths and butterflies.

Take a little time to watch this throng of insects carefully, and you can discover much about their biology, and perhaps find out something brand new. Some of my most interesting discoveries as a scientist originated from just watching bees for the fun of it. In fact, my professional interest in bees sprang from idly watching bumblebees visiting comfrey flowers, nearly thirty years ago. I noticed that the bumblebees often flew close to a flower, but at the last minute would veer away, without ever touching it, as though something was wrong. They might do this several times before finding a flower more to their liking, and landing to drink the nectar or collect the pollen. I’ve since found that this is very common behaviour, on all sorts of different flowers – anyone can see it, but seemingly no one had actually noticed it. I wondered what they were doing. What was wrong with the flowers they avoided?

It took the best part of five years to unravel exactly what was going on, much of the work being done by my PhD student, Jane Stout. We found that the flowers the bees avoided tended to have little nectar in them, but we also found that the bees weren’t able to directly sense nectar levels in flowers. What they were doing was sniffing the petals of the flower for the faint whiff of a previous bee visitor. It turns out that bees accidentally leave behind a smelly footprint when they land on a flower, composed of oily hydrocarbons from their cuticle. Other bees can detect this, and the smell of a recent footprint tells them that the flower is likely to be empty, so they don’t bother landing. It saves them perhaps half a second, which may not sound like much, but a bee may visit 10,000 flowers in a day, so it all adds up. This discovery was all brand new to science – yet bees have been doing this right under our noses for as long as we’ve been growing flowers. I found that very exciting.

Darwin liked to watch bees. Indeed, he seems to have been generally fascinated by almost all of nature, but bumblebees turn up particularly often in his writing. He describes how individual bees tend to visit flowers of the same species over and over again, even when in a patch with lots of flowers all mixed up together. To this day, there are debates as to exactly why they do this. The favoured theory is that bees have to learn how to find the rewards in each type of flower, and that if they keep switching between flower types they would need to keep pausing to recall how to deal with each one, which costs them valuable time. As one entomologist once said, for bees, ‘Time is honey.’

Darwin was also the first to describe the peculiar courtship behaviour of bumblebees, getting his children to help him record the ‘patrolling’ flights of male bumblebees which raced around an established route in his garden in Kent. He was one of the first to notice nectar-robbing, whereby some types of bumblebee such as the buff-tailed will bites holes in the sides of flowers to steal the nectar. They do this because some flowers attempt to hide their nectar in deep tubes where it is beyond the reach of the short tongue of buff-tails. Darwin saw that honey bees, which have weak mandibles and so are unable to bite through flowers, would nonetheless use the holes made by buff-tails to steal nectar for themselves. Much more recently, my students found that individual bees tend to be either left- or right-‘handed’ when robbing, almost always biting a hole in the same side of flowers. No-one had noticed this before.

Who knows what you might see if you take the time to look? You don’t have to be a scientist to find out new things. Recent years have seen a surge of interest in ‘citizen science’, in which scientists work together with members of the public to gather data and answer interesting scientific questions. For example, in the Galaxy Zoo project, members of the public helped scientists to classify the shapes of some of the billion or so galaxies visible with powerful telescopes, revealing much about the nature of our universe. Similarly, in Project Discovery, people helped work out how different proteins fold as part of an online game. For the scientists, projects like this offer a way to get far more done than they could possibly achieve on their own; for example, in its first six weeks Project Discovery had 300,000 people do the work it would have taken one person 163 years to do. For the volunteers, these projects can be fun and educational, so everyone benefits.

There are a number of citizen science activities relating to pollinators. In iSpot, people can upload photographs of wildlife and identify photos taken by others, thereby helping to gather information on the distribution of our animals and plants while gaining identification skills themselves. The Bumblebee Conservation Trust runs a similar scheme focused specifically on bumblebees called BeeWatch, and also has a more advanced option known as BeeWalks. In the latter, volunteers are asked to take a monthly walk along the same route, counting and identifying bumblebees. In time, this will enable us to see how numbers of bumblebees are changing over time, and how this varies across the country – all vital information if we are to look after them.

Buzz Club is a small citizen-science club that I help to run, in which we ask our members to assist us in projects to find out how best to encourage pollinators. Among others, we’ve run nationwide experiments to find out which types of ‘bee hotel’ are best, how effective ‘hoverfly lagoons’ are in providing breeding habitat for hoverflies, and whether companion planting boosts pollination of strawberries. All the activities are simple, fun and designed for all ages.

New citizen-science projects appear all the time, so anything I write here may be out of date by the time you read it. A quick internet search will get you up to date on what projects are currently running.

Whether you do it as part of a formal project or just for your own edification, I would urge you to take a little time to watch the bees and other insects in your garden. Who knows what you might discover?
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