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            … let gardens grow, where beelines end,
 sighing in roses, saffron blooms, buddleia;
 where bees pray on their knees … 
 Carol Ann Duffy, ‘Virgil’s Bees’
            

         
 
         As gardeners, we cannot help but be aware of the environment and the responsibility we have for the creatures that live in it. There has been a huge increase in the interest shown in the difficulties facing the honeybee, in particular. Many people, even if they do not wish to keep bees themselves, are asking what can be done on an individual basis to help the bee. This book is a response to that request. I hope that by reading this book we can all be inspired to play our part by providing a bee-friendly environment – no matter how much gardening space and/or time we have – where bees will come for sustenance, as well as (as Carol Ann Duffy submits) to pray.
 
         One reason for looking at honeybees in particular is that, generally speaking, what is suitable in the way of plants and flowers for honeybees is bound to be acceptable to other flying insects, especially bumblebees and solitary bees.
 
         As well as being a gardener, I also help my friend and bee mentor, Toady, look after his bees. I am not really sure if I am a gardening bee-keeper or a bee-keeping gardener (it depends what I am doing at the time, I think). Either way, both activities have a place in my heart for two reasons. First, they both provide me with food for my body in the shape of fruit and vegetables, and honey. Second, and more importantly, when I am tending my garden or the bees, they provide food for my soul and allow me instances of utter contentment that no material goods could ever afford.
         
 
         This was brought home to me on one occasion when I was helping Toady check a number of hives which were on a rape crop. It was a beautiful summer’s day and the bees were contented, buzzing around collecting nectar and pollen and not at all disturbed by my presence. I paused before moving on to the next hive, taking a deep breath and savouring the moment. Then another sound layered itself above the buzzing of the bees. A skylark had begun its heart-lifting song, reaching ever higher. All else melted away: it was just me, the bees, the skylark – and a privileged glimpse of heaven on earth. I know that both gardeners and bee-keepers alike will be nodding in acknowledgement.
 
         The majority of people who keep bees today do so as a hobby, echoing, if not directly reflecting, the time when country folk had one or two hives in their gardens, hens in the run, and a pig in the sty. (Back then, of course, keeping livestock was part of the family economy: no animals meant no meat on the table.) My friend, Toady, however, keeps bees on a commercial basis, but the principles of bee-keeping are the same whether you have one hive, a hundred hives, or a thousand hives. They are living creatures and must be nurtured and cared for. Above all you must make sure they can access sufficient food and water to sustain themselves and the baby bees – the brood. It is true that commercial bee-keepers will seek out agricultural and horticultural crops for their bees simply because of the numbers involved, but those same bees will also forage in gardens if they are close enough to the hive and have sufficient food growing in them to make their journey worthwhile. This is where the gardener can play a part. By knowing what bees require and then growing plants which supply those needs, the gardener can perform a vital role in the survival of the honeybee, and other bees.
         
 
         In Chapter 1 we shall be looking at why honeybees are so important and what makes them ‘stand out from the crowd’. We shall also consider what they need to thrive and how they detect and access those requirements. Finally we shall touch on what sorts of plants are best suited to provide those needs.
         
 
         In Chapter 2, I will cover the sort of ‘universal’ gardening jobs that can be done, especially if you want to create and maintain a bee-friendly garden. The gardening jobs are generally suggestions with a little detail, but if you would like more specific advice, the Royal Horticultural Society website (the address of which can be found in the Further Reading section at the end of the book) is one of the best starting points.
         
 
         In Chapter 3 there is a season-by-season account of what bee-friendly plants are in flower and what jobs the gardener can be doing during these times.
 
         In case you think I have forgotten about some of the other buzzy insects like bumblebees, you will find some information about these in Chapter 4.
 
         Chapter 5 consists of a brief overview of plant families and looks, too, at which ones are particularly rich in bee-friendly plants. Following this there is a detailed gazetteer of selected bee-friendly plants, arranged by type of plant, in seasonal subsections. For each type of plant you will also find a chart which illustrates in graphic form the flowering times. This way I hope it will be easier for those of you who want to plan a planting area from scratch to choose different sorts of plants which flower at varying times so that food can be provided for the bees for as long a period as possible.
 
         Finally, Chapter 6 contains five illustrative planting plans – a culinary herb garden, a potager (large and small), a ‘3 seasons’ border and a wild flower garden – to give you some concrete ideas of how to put it all into practice!
 
         Hardiness Zone
 
         My experience as a gardener is restricted to the British Isles so all the recommendations I make and examples I give in this book are based on this. Our climate has been categorized as falling generally within Hardiness Zones 8a or 8b so if you are gardening outside the British Isles, adjustments must be made.
         
 
         Latin names
 
         In nearly all cases I have given the Latin name of the plant first with the common name in parentheses. The reason for doing this is that common names for plants can vary from region to region (a bluebell in Scotland is not the same as a bluebell in England, for example), so knowing the proper, undisputed Latin name is invaluable, especially when it comes to looking for plants in a nursery or online. The exceptions are names for vegetables: there is an unwritten convention that common names are used rather than the Latin ones. You will find a list of common names of plants and their Latin equivalents towards the end of the book.
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            If the honey that the bees gather out of so many flowers of herbs, shrubs and trees … may justly be called the bees’ honey … so may I call it, that I have learned and gathered of many good authors (not without great labour and pain), my book. 
            
 
            William Turner, 1562
            

         
 
         I do claim this book as mine. However, as has been rightly pointed out before, the writing of a book may be a solitary venture but the creation of it is a collaboration. My fellow collaborators, and others from whom I have gained inspiration, are many and talented (any mistakes that you may find are entirely mine):
         
 
         My friend and bee mentor, Toady, without whom I would never have been introduced to the pure joy of bee-keeping and would still be trying to find what I have spent the greater part of my life looking for;
 
         The ‘alchemists’ at Spring Hill who have turned my base materials into a precious book (especially Giles Lewis and Nikki Read);
 
         All my fellow gardeners and bee-keepers, who care about bees as much as I do (in particular Paula Clatworthy, who was the first to reserve a copy of this book);
 
         And, most importantly, my family, especially Georg, Becca and James (never forgetting Susie). They are all such a part of my life that without them my garden would be a wasteland and the honey would not taste as sweet.
 
         In addition I would like to say thank you to:
 
         My friend, Lancastrian and plantswoman Tricia Brown at ‘Perennials by Design’, who lent me her flowers!
 
         Ann Turner, Principal of Myerscough College, Lancashire, who allowed me to take photographs of the college grounds, some of which are included in this book.
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         Everyone knows what a bee looks like. It is a round, fluffy, ball-shaped insect with bands of black and yellow that theoretically is not supposed to be able to fly – isn’t it? Yes and no. That description most closely fits the largest bumblebee found in Britain – Bombus terrestris or the buff-tailed bumblebee. There are in fact some 250 different species of bee in Britain, including 24 bumblebees, various honeybees and solitary bees. Add to that other flying insects such as hoverflies and wasps and you have a vast number to get confused about!
         
 
         Honeybees
 
         The focus of this book, however, is on honeybees – the others have not been forgotten and we shall be looking at bumblebees and other flying insects that we are likely to come across in our garden in a later chapter. All have a part to play in the maintenance of ecological balance (although some people, me included, would say that we can manage quite nicely without the wasp, thank you very much). But it is the honeybee that takes centre stage in this book. Why, then, should we pay particular attention to the honeybee? What makes it so special that I have singled it out from bumblebees, say? What do honeybees do that the others do not? The main, and vital, difference is that honeybees can be managed by man. Millennia ago, humans found honey to be delicious and have been gathering honey and farming bees ever since. (Honeybees are not the only insect that man has made use of, of course; think of the silkworm.)
 
         
         
 
         Honey gathering
 
         The earliest record of honey gathering, rather than bee-keeping, can be found depicted in Middle Stone Age rock art in the ‘Cave of the Spider’ near Valencia in Spain. Honey gathering still takes place twice a year in the foothills of the Himalayas in Nepal. Men gather chunks of honeycomb from the wild bee colonies while clinging precariously to rope ladders let down from the top of the cliff – not a task for the faint-hearted, or if you are scared of heights. It was in 1978, however, that Dr Eva Crane, the renowned bee-keeper and physicist, unearthed beehives made from vegetation that had been coated in mud or clay in the Nile valley. They were identical to the hives represented in stone bas-relief found in the Temple of the Sun in Lower Egypt which were dated to 2400BC. Bee-keepers, then as now, were trying to manipulate the bees, persuading them to make as much honey as possible without compromising the welfare of the colony. After all, bees do not make honey for the benefit of humans. Honey is bee food.
         
 
         Farming bees
 
         When man initially started keeping bees he imitated the bees’ native habitat by using tree trunks, willow or straw skeps and even clay pots. In these types of situations, as in the wild, the bees will build honeycomb vertically, starting at the top and gradually working their way down. The resulting comb is often elliptical in shape and there will be several built side by side. As an experiment, we housed a swarm that we had captured in a hive without the usual set of frames on which the bees would normally build up their comb. After a few days we took the lid off the hive and discovered that the bees had started building a comb as they would have done in the wild (Figure 1). (In case you’re concerned about the fate of the colony, we provided new frames before the queen started laying in the newly created comb and shook off all the bees into their ‘new’ home where they have built up very nicely. We removed the comb from the lid and have kept it for teaching purposes.)
 
         

 Skeps
         
 
         In Britain bees would have been kept in skeps (Figure 2). These were rounded, conical containers made of coiled straw which were much smaller than modern beehives. If the bee-keeper wanted to increase the size of the skep then an additional ring, or eke, of coiled straw could be attached to the bottom. (Hence the term ‘to eke out’.) Most ‘everyday’ bee-keepers with only a few skeps would keep them under a wooden lean-to at the side of the cottage. Larger houses would have specially designed structures to house the skeps. These usually took the form of a wall with a number of niches in it, open only at the front, each of which was large enough to house one skep. These ‘bee boles’, as they are called, were sometimes quite elaborate affairs, designed more for aesthetic than utilitarian reasons.
         
 
         The major drawback of keeping bees in skeps was that the entire colony was forfeited to access the honey. The cleaned-out skeps would be replenished each year with swarms from a ‘parent’ hive which would be maintained solely for that purpose and not to take honey from. The introduction of the modern beehive in the 1800s changed all that. A system of removable frames was established which meant that honey could be harvested without sacrificing the colony. The history of the beehive and bee-keeping itself are fascinating topics but beyond the scope of this book. Have a look in the Further Reading section for some suggestions on books to look at.
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               Figure 1 Naturally formed honeycomb
               

            

         
 
         
         
 
         Feral bees
 
         You may think that unless there is a beehive nearby you are not likely to encounter honeybees in your garden. True, you are more likely to come across them if there is a hive in the vicinity, but a feral, or wild, honeybee colony may have established itself in your locality, especially if you live near a park or woodland. In the wild, honeybees nest in cavities in hollow trees, buildings, rocks or caves.
 
         During a recent visit to a garden in Cumbria I saw a large number of honeybees, busily working some Nepeta (catmint) (page 7) and Hydrangea aspera ‘Macrophylla’ (page 9). My first thought was that there were some beehives nestling in a corner of the garden, out of sight of the public, but when I found the flightline of the bees it led towards a house and disappeared around the corner. This called for some investigation. I did not don my deerstalker and pull a magnifying glass out of my pocket but I did follow the bees, taking care not to tread on the beautifully tended flower beds, nor to venture anywhere marked ‘Private’. When I rounded the corner of the house I saw the bees disappearing into the ventilation grille at the base of a chimney pot in a disused building, some seven or eight metres up. These were obviously feral bees that had found a home very much to their liking. I wondered how big the nest was, and how much honey they had made. But another point of interest is that the bees that I had observed were very clean, and free from varroa mite (a parasitic mite that can weaken, decimate and ultimately annihilate a colony). The absence of varroa in feral colonies is unusual. There is circumstantial evidence that the carbon and sulphur present in soot has been known to reduce the instances of varroa, but it is unproven – perhaps, however, the cleanliness of bees that I came across is a further proof of this claim? But I digress.
         
 
         Swarms
 
         If feral honeybees do visit your garden then the chances are that they are from a managed colony that has swarmed. This is where, for various reasons – the main one being lack of space – a new queen has emerged in an existing hive and the old queen has moved on, taking a large retinue with her. (It can be argued that if the bee-keeper is managing the hive well then swarming can be prevented, but even the most attentive of keepers can overlook the presence of a new queen cell in a hive, and the inevitable will happen.) If the bee-keeper is lucky s/he may be able to catch the swarm but mostly it will evade even the most determined of chasers! Here, in the words of Toady, is a (somewhat exaggerated, in my view!) description of me catching my first swarm:
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               Figure 2 Straw skep
               

            

         
 
         
         
 
         
            This year Maureen caught her first swarm. It was a picture of delight: there she was, surrounded by about 20,000 bees (give or take a few!) flying mainly above her head, shouting at the top of her voice as to where they were going. She bolted off like a spring lamb chasing her swarm. I settled down in the corner of the field with a flask of tea, a slice of cake and the joy of watching Maureen bouncing from field to field, over hedgerow and stream, until this triumphant voice shouted, ‘I’ve got them!’ I had spent the good part of thirty years losing swarming bees, whilst Maureen caught her first swarm straight away, boxed them into a hive and proceeded to gloat for the rest of the week. Less said the better.

         
 
         Swarms do not always choose a convenient place to settle and you can come across one in the most unlikely of places. On one occasion Toady and I had business in our local city. While he was in the bank I made my way to the chemist. Passing by a large container planted up with shrubs and flowers in the main shopping street, I spied a number of bees buzzing around, just above shoppers’ heads. Then I saw it. This was not just a swarm; this was a well-known high street clothing and food shop swarm. It had landed on the main stem of a topiaried conifer in the planter just outside that particular store. On a visit to the local bank and chemist, even the most diligent of bee-keepers does not normally go equipped for catching a swarm. After fetching Toady, I got hold of a cardboard box from a bemused assistant in the store and watched as Toady, unsuited, and with bare hands, gently lifted the swarm from the shrub and lowered it into the box. By this time he had quite an audience, most of whom were open-mouthed in amazement, and of whom Toady was totally oblivious, concentrating as he was on the job in hand – literally. After he closed the lid of the box a burst of applause rang out and Toady, being a modest, self-deprecating sort, merely blushed, bowed and smiled. Actually, I think it was more like a grin of satisfaction, knowing that he had added another colony of bees to his apiary.
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               Nepeta sp. (Catmint)
               

            

         
 
         
         
 
         Different types of honeybee
 
         From what I have been saying you may have got the impression that you might encounter only one type of honeybee, but just as there are different species of bumblebee there are different honeybees spread across the world. Ten different species of honeybee have been identified but the only honeybee native to Europe is Apis mellifera or the Western honeybee. Within this species there are 25 subspecies, or races, including: Apis mellifera mellifera (the dark European bee); Apis m. ligustica (the Italian bee); and Apis m. carnica (the Carniolan bee, originally from Austria and the Balkan regions). They all have distinctive characteristics and traits.
 Apis mellifera mellifera is a rich, dark brown, stocky bee, well suited to cooler northern climates. She is regarded as a good worker and fairly gentle to handle.
         
 
         Apis mellifera ligustica originated in Italy and Sicily. She is a gentle bee whose colour can range from a dark leather colour to golden yellow or even very pale yellow. This is the most widely distributed variety in the world although it is less hardy in cooler regions.
         
 
         Apis mellifera carnica, too, is gentle but is generally dusky brown-grey in colour with stripes of a lighter brown. This is the second most popular variety.
         
 
         Bees have interbred over the years and many would argue that there are very few ‘pure bred’ honeybees to be found nowadays. So if you do see a honeybee in your garden it is bound to be an Apis mellifera of some description.
         
 
         Crossing bees
 
         Sometimes bee-keepers will, for various reasons, cross bees themselves. We keep bees in the north-west of England, which can be tricky. The weather is often inclement, to say the least, so we need a bee that is robust enough to withstand the climate, but gentle enough to be handled. We tried crossing a dark European bee bred in Scotland (bound to be able to cope with Lancashire weather) with the Caucasian bee (Apis m. caucasica), known for its gentle nature. We waited with baited breath, expecting a peace-loving, ‘flower power’ type bee but wearing a raincoat and wellies. What we got was a feisty Frankenstein’s monster of a bee, ready to do battle with anything or anyone that even looked at it the wrong way, let alone tried to relieve it of its honey. Needless to say we did not pursue that line, but we are now getting very close to breeding the bee of our dreams.
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               Hydrangea aspera ‘Macrophylla’
               

            

         
 
         The colony
 
         A colony of honeybees is made up of three ‘castes’ of bees: the queen, of which there is usually only one; the males or drones, which range in number from a handful, at most, during the winter to a few hundred at the height of the season; and the sterile females or workers, which can number as few as 5,000 or as many as 60,000. Why do the numbers fluctuate so widely? Fundamentally this is due to their roles within the colony. First, let’s consider the queen herself.
 
         The queen
 
         Simply put, the queen is an egg-laying machine. Before she can lay eggs, however, she has to mate. When a new queen emerges from her cell she will fly from the hive to an area where mating takes place (known as the drone congregation area). Here she will mate with up to 30 drones, which helps to prevent inbreeding and encourages genetic diversity, and will then return to the hive to start laying eggs. In her prime she can lay up to 2,000 eggs a day. Her lifespan is about four years and during that time she will remain in the hive unless a new queen emerges, in which case she (the ‘old’ queen) leaves in a swarm to find a new home, or she is replaced by the bee-keeper. So you will not see her buzzing around the garden. The queen is entirely dependent on the worker bees to feed and groom her and to keep the colony at the optimum temperature and humidity for her to lay her eggs and for them to survive. Without the attendance of the workers the queen, and the colony, would die.
         
 
         The drones
 
         The drone, as we have seen, mates with the queen. It is a vital role, but that’s all he does. Drones do not contribute to the colony in any other way – I have heard them described as the equivalent of couch potatoes, lazing around on the settee all day being supplied with lager and takeaway food. Sylvia Plath, the celebrated poet, describes them as: ‘blunt, clumsy stumblers, the boors’. You get the picture! Which is probably why, once he has done his job, he dies, literally on the spot – or, I should say, in the air. Those who are not successful in their attempt to mate are rarely, if ever, allowed back in the hive and they perish. Indeed, the only time he leaves the hive is to mate with the queen or if he is driven out by the workers, so the chances of seeing a drone in the garden are nil. During autumn and winter, or at other times during the season when there is a lack of food, or circumstances prevent the colony from thriving and survival instinct takes over, the workers will kill the drones or eject them from the colony. They will even destroy drone brood, or ‘baby’ drones. There is no need to nurture vast numbers of drones because their task is so limited.
 
         The workers
 
         It is the workers, or sterile females, who undertake all the jobs inside and outside the hive. This is why there are so many of them, especially during the height of the season. Depending on her age, the worker will carry out tasks such as cleaning cells, tending the brood and the queen, building the comb and dealing with food brought into the hive, and guarding the hive. One of the most important jobs, however, is foraging for food. This is needed not only to feed the queen, babies, drones and other workers immediately, but to lay down as stores (honey) for the winter months. A worker’s lifespan will vary depending on the time of year: during the height of the season, when she is most active, she will live for between 15 and 38 days; during the winter, when she is less active and her task is to ensure the survival of the queen, she may live for more than 20 weeks. Worker honeybees are the only ones you will come across in the garden.
         
 
         Two patterns emerge
 
         At this stage we can see two interrelated patterns emerging. First, there is an inverse correlation between lifespan of the worker bee and size of the colony: the lifespan of the individual worker during the summer is quite short but there is a huge workforce to carry out the tasks; during the winter, when she lives longer, a much smaller number of bees is required.
 
         Second there is a pattern that is entirely dependent on the availability of food. During the summer months, when there is at least sufficient, if not abundant, food, the number of bees within a colony is at its height. During the winter months, when there is little or no natural food and the bees are living off stored resources, the number of bees is at its lowest.
 
         It is vital for the survival of the colony, however, that there are sufficient worker bees at the beginning of winter to keep the queen alive. When the temperature drops below 18°C, a good number of bees will start to move together in the hive to form a ball, or cluster. If the temperature falls below 13°C, all the bees will be clustered together to keep the centre of the ball, where the queen is, at a constant temperature of about 35°C. In order to maintain such a degree of warmth, the bees need food.
 
         What we, as gardeners, can do is to provide as many food-bearing plants as we can to help the colony build and produce enough food to sustain themselves throughout all the seasons.
 
         Pollination
 
         One reason for keeping bees is that they produce honey, and indeed that is the main reason we keep them. Arguably, of even greater importance than making honey, however, is the role the honeybee plays in the pollination of crops. Because honeybee hives can be transported, the bees can be moved to wherever a crop is in need of pollination. The efficiency of the bee means that fruit and vegetable yields can be increased by anything up to 36% if they are active on the crop. This is a huge advantage for farmers and growers. (And if it is true for commercial crops then it is also true for domestic ones.) Estimates of the current annual value of UK agricultural pollination by honeybees varies from £200 million to £440 million; in the USA it is estimated to be a whopping $24 billion. Another much-quoted statistic is that a third of all we eat depends on the honeybee for pollination. As well as pollinating commercial crops, it is also thought that honeybees provide pollination for more than 50% of wild plants on which the greater part of other wildlife eventually depends.
         
 
         The reduction in the number of bees can have a significant economic impact on global food production. For example, the United States Department of Agriculture reported that, in 2007, the cost to farmers of reduced pollination services due to the collapse of bee colonies was $15 billion. According to a study for the United Nations Environment Programme, entitled The Economics of Ecosystems and Biodiversity, the worldwide cost in the same year amounted to some $190 billion – a not insignificant sum.
         
 
         What happens when there are no bees?
 
         To get a glimpse of what would be necessary if there were no bees at all to pollinate crops, we can look to the Sichuan province of China. In the 1980s the number of pear orchards increased, especially with the introduction of a new variety, the fruit of which fetched a higher price than other varieties. Unfortunately, at about the same time, there was a serious outbreak of pear lice (Psylla), a pest which is really bad news for pear growers. (Psylla can weaken the tree and reduce both growth and fruit bud set. It can also cause premature leaf drop.) The trees were sprayed intensively with an insecticide to eradicate the bugs. Spraying was carried out so vigorously that entire orchards would be treated as many as 12 times during the production season. The pear lice were successfully eliminated – but so were any other insects present, including honeybees which were working the blossom. Bee-keepers removed the remaining bees out of the area in order to protect what colonies were left. Pear blossom is now pollinated, not by honeybees, but by ‘human bees’, using ‘pollination sticks’ which are dipped into containers of pollen and then stroked onto each blossom in turn. It is labour-intensive – and, it could be argued, totally unnecessary.
         
 
         
         
 
         Moving bees
 
         It is at this point, however, that I must utter a word of warning. Bees do not like being moved. If you are an amateur bee-keeper with only one or a few hives at most, then the chances are that you would not want to move them anyway. At the other end of the scale is the commercial bee-keeper, who by necessity has to move them. In America bees are routinely transported from one coast to the other, following the flowering times of vast acreages of commercial fruit and vegetable crops. In Britain this is not necessary. Either way, sensitive (and sensible) commercial bee-keepers will not move their charges any more than is necessary. The bees that I help to take care of are moved a maximum of four times during the season, and then only a distance of less than 30 miles each time. If you do move your bees it has to be less than a couple of feet or more than three miles (the furthest distance which bees will fly from the hive to find food) otherwise their internal ‘satnav’ will be jiggered.
 
         Stress
 
         Moving bees causes them stress. High levels of stress, and the subsequent possible inability of a colony to combat diseases or to withstand pests, have been posited as a contributory factor to Colony Collapse Disorder (CCD). (In a nutshell, this is where bees leave the hive and do not return.) Recent research in America has shown that many bees collected from collapsed colonies were infected with both a virus called invertebrate iridescent virus (IIV) and a fungus, Nosema apis. Both infect the bees through the gut, so researchers are led to believe that the bees’ nutrition may also play a part. (In countries where CCD is prevalent, the bees often feed on one type of crop at a time and are then moved on to another. As an extreme, and perhaps not entirely analogous, example, imagine, as a human, eating nothing but fish and chips for a month, and then having apple pie for three weeks solid. You get the idea.) What is not known is how the virus (IIV) and the fungus (Nosema apis) interact, but the combination of the two appears to be fatal. It is thought that the weakened bees’ complex navigation system is affected and they are unable to find their way back to the hive. Fortunately, at the time of writing, no incidents have been reported in Britain.
         
 
         
         
 
         What do bees need?
 
         But enough doom and gloom. The bottom line is – we need bees. But what do bees need? Like every other living creature on our planet, honeybees need food and water. Water is water whatever and wherever you are (we shall look at bees’ water requirements shortly), but food is a different story entirely. Humans are omnivores, living happily on an extremely varied diet. Some creatures are herbivores, eating only plant-based food, while others are carnivores, eating only meat. Bees are herbivores and their food, and the source of all their nutrition, is specialized, consisting of only two items: pollen and nectar. So if we want to help our bee population it is useful to know a little about their food and how they source it.
 
         Bees need plants
 
         Bees and flowers are interdependent: they rely on one another for their very existence. The bee–flower relationship has evolved over millions of years, with flowers in particular adapting to attract pollinating insects. Bees are active from early spring, usually March, until the first frosts. These often occur in October but sometimes not until November, or even later, especially in towns and cities where the temperature is often 2–3°C – and can be as much as 6°C – higher than in the countryside. (This is a recognized phenomenon known as the ‘Urban Heat Island Effect’, first described as long ago as the early 1800s.) This period of bee activity corresponds with the main growing and flowering season of plants, which is not merely a coincidence since bees require a substantial amount of food in the form of pollen and nectar from flowers to survive.
 
         Bees need pollen
 
         Pollen is produced by the male sex organs of the plant and, in order for the plant to reproduce, the pollen must be transferred from the stamen to the stigma, the receptive female organs (Figure 3). The most efficient way for the plant to bring this about is either to be self-fertile or to use an agent, either in the form of the wind or by means of an insect. Many plants have evolved to take advantage of wind pollination (particularly grasses) but it is insect-, and, in particular, bee-pollinated flowers which are of interest to us. 
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               Figure 3 Simplified cross section of an ‘open’ flower
               

            

         
 
         Pollen equals protein
 
         Pollen provides bees with an essential foodstuff that all living creatures need in their diet for the growth and repair of body tissue, namely protein. The protein content of different pollen can vary considerably – some is as little as 2%, yet it can be as much as 28%. There are three particular reasons why bees need the protein found in pollen.
 
         First, pollen is a vital component of the food that is fed to worker bees from the third day of their lives as larvae. (During the first two days they are fed a special ‘brood food’ or royal jelly, a secretion from the nurse bees which is in some ways the equivalent of colostrum that mammal babies receive from their mothers.) They are then fed a mixture of royal jelly, pollen and honey until the cell is sealed and they start to pupate. Drone larvae receive a slightly different combination of food, and for slightly longer than the worker larvae, and a queen larva is fed exclusively on royal jelly (Figure 4).
 
         Secondly, it is vital for the sound development of the hypopharyngeal gland (Figure 5). Without getting too technical, this is a gland situated in the head of the worker bee which is crucial for the production of brood food that is fed to larvae during the first two days. The hypopharyngeal gland is also responsible for the secretion of wax with which to build combs, and for the conversion of nectar into honey. Pollen which is fed to young bees within the first five to six days after they have emerged from the cell ensures that the hypopharyngeal gland grows properly.
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               Figure 4 Honeybee development
               

            

         
 
         Third, the proper development of bees’ fat bodies, or fat cells, depends on adequate protein intake. Fat bodies, which store not only fat but also protein and glycogen (‘stored’ glucose), can be found in the abdomen of the bee. These fat bodies are particularly important in bees which must overwinter: not only must they survive the winter, but they must also be fit enough to be able to provide food for the brood, or baby bees, early the following season.
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               Figure 5 Honeybee anatomy
               
 
               
            

         
 
         How much pollen do bees need?
 
         It has been calculated that between 100 and 125mg of pollen is needed to rear one worker bee so, if during the summer a colony rears between 150,000 and 200,000 bees, up to 25kg of pollen is required. Bearing in mind that a typical pollen load weighs between 10 and 30mg, it means that up to two and a half million pollen forages must be made.
         
 
         Collecting pollen
 
         Not all forager bees collect pollen, however – this work is left to a maximum of 25% of the foraging population. Pollen foragers will generally fly from one flower to another of the same species until that resource is exhausted (although between 1 and 10% of pollen samples have been found to contain pollen from more than one species). This behaviour is called constancy. Constancy is important for successful pollination as the flower must have pollen from the same species in order to be fertilized. It also reduces the distance that bees have to fly to collect a full load.
 
         Although individual bees will remain constant to one pollen or nectar source, collectively they will visit a range of sources within the foraging zone. This was brought home to me when I was helping to check the bees that we had placed on an agricultural rape crop which covered many acres. Rape pollen is generally a pale yellow colour and this is what I expected to find in the returning bees’ corbicula or pollen ‘baskets’. While this was indeed the case for the majority of bees, I also saw that some bees had collected pollen of an almost burgundy-red colour; others had dark blue, almost navy pollen; still more had yellow-orange pollen (page 19). It turned out that, adjacent to the field where the bees were working, there was another rape field which had failed and had been taken over by Lamium purpureum (red dead nettle), which does bear burgundy-red pollen. The yellow–orange pollen had come from the road verges which were almost a solid blanket of Taraxacum officinale (dandelion). It seems that bees like a varied diet too!
         
 
         Pollen release
 
         Another important factor to note is that plants allow pollen to be released at different times of the day and over varying periods of time during their flowering season. For example, pollen from individual florets on the head of Taraxacum officinale (dandelion) will be made available for about 10 minutes, mainly during the morning; whereas pollen from Rubus fruticosus (bramble) (page 23) can be collected from individual flowers for up to four days, throughout the day. Although I have said that forager bees tend to stay loyal to one species until the food source has run out, this behaviour has been known to change if different supplies are available at different times of day; for example, a bee will collect from Papaver rhoeas (field poppy) in the morning and broad bean in the afternoon because this is when each flower releases its respective pollen.
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               Pollen in the comb
               

            

         
 
         Pollen colour
 
         Pollen colour varies, too. Most pollen is a shade of yellow or orange, but it can range from the clotted cream colour of Cichorium intybus (chicory) to the dark purple, almost black of Papaver orientale (Oriental poppy) and most shades and hues in between (Figure 6).
         
 
         What happens to pollen in the hive?
 
         When pollen is brought back to the hive it is packed into cells to exclude air, and a little regurgitated honey, hypopharyngeal secretions and enzymes are mixed in with it to hinder decomposition and fermentation, and to aid initial digestion. This pollen with ‘additives’ is known as ‘bee bread’. It is stored in cells close to the brood cells so that it is readily available to the nurse bees feeding the larvae and to the newly emerged adult bees.
         
 
         Bees need nectar
 
         Nectaries
 
         Nectar is the sugary fluid that is secreted by plant nectaries. Nectaries can be categorized as either ‘floral’, which means they are found within the flower, or ‘extra-floral’, which are located outside the flower – usually, but not always, at the point where a leaf joins the stem. For pollen-bearing plants, floral nectaries are of the greatest importance because the presence of nectar attracts pollinating insects to the flower. Floral nectaries are usually found at the base of the ovary, which means that the insect has to brush past the pollen-bearing stamens to get to the nectar. In effect, nectar is the insects’ reward for being ‘hijacked’ by the flower to distribute its pollen.
 
         The amount and frequency of nectar that is produced varies from flower species to flower species. Even within each species the amount of nectar secreted can fluctuate enormously depending on factors such as the robustness of the plant and the age of the flower. Environmental issues also play a part, such as temperature and humidity.
 
         What is nectar?
 
         Nectar is the main source of carbohydrate for bees. It is basically liquid sugar in the form of sucrose (a disaccharide), glucose and fructose (both monosaccharides), in varying amounts. Nectar also contains vitamins (especially vitamin C and some in the vitamin B complex), minerals (such as potassium and calcium), amino acids and other substances.
 
         Is all nectar the same?
 
         There are basically two types of nectar. The first contains chiefly fructose and glucose, with fructose making up the greater part. This nectar is generally associated with open or cup-shaped flowers which, for honeybees, are easy to reach (page 9). Obvious examples of accessible nectaries are those of the Rosaceae family, such as Fragaria (strawberry) (page 21), Rubus fruticosus (blackberry) (page 23) or Crataegus monogyna (hawthorn) where the single flower is open and nectar is available from the entire inner surface of the receptacle, the apex of the flower stalk in the centre of the flower.
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               Figure 6 Pollen colour of selected plants
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               Fragaria x ananassa (strawberry)
               

            

         
 
         Second, there is nectar whose sugar content is predominantly sucrose; this type of nectar is usually found in tube-shaped flowers (Figure 7). The nectaries of these flowers may not be as easy to get to for honeybees, especially if the nectar is in a reservoir at the bottom of a corolla tube (a group of petals forming a tube).
         
 
         Research has shown that bees prefer nectar where the ratio of each of the sugars, namely sucrose, glucose and fructose, is the same, but this ratio seldom occurs in nature: here bees usually target nectar with a ratio of 2:1:1. (Interestingly, the higher the fructose content, the longer the resulting honey will remain liquid.) The sugar content of nectar varies between 3% and 80%: for example, Borago officinalis (borage) (page 24) nectar contains about 25%; Trifolium repens (white clover) (page 25), up to 40%; Origanum vulgare (marjoram) (page 25) reaches almost 80%.
         
 
         How much nectar do bees need?
 
         Each colony needs about 120kg of nectar a year: 70kg is consumed during summer months as immediate food and for energy requirements; the balance is converted into approximately 20kg honey to be used as store food during the winter months (unless the bee-keeper comes along and takes some of the honey, in which case this is replaced by ‘artificial’ food in the form of a specially formulated syrup).
 
         What happens to nectar in the hive?
 
         Nectar has to be processed before it is turned into honey. During processing the sucrose (diasaccharide) content of the nectar is converted into glucose and fructose (monosaccharides). This is a chemical process which is partly carried out inside the forager bee’s honey sac (or honey stomach, or honey crop) during her flight from the foraging site to the hive. (The honey sac is used to store and partly process nectar, rather than to digest pollen and nectar, a process which is carried out in a separate ‘proper’ stomach. The honey sac is also used to carry water back to the hive.) When the forager bee reaches the hive the nectar is passed to a ‘receiver’ bee who ingests it, swallows it and regurgitates it many times, and so the conversion process continues.
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               Rubus fruticosus (blackberry)
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               Figure 7 Simplified cross section of a plant with corolla
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               Borago officinalis (borage or starflower)
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               Trifolium repens (white clover)
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               Origanum vulgare (marjoram)
               

            

         
 
         Each time the nectar is regurgitated, the water content decreases. When the sugar conversion is complete the droplet of nectar is placed in a cell in the comb along with other droplets. At this stage the moisture content may still be too high, so other worker bees within the hive will fan their wings to aid evaporation until the water content is below 19%. This is the point at which naturally occurring yeasts in the honey cannot grow and therefore the honey will not ferment. The cell is now sealed with a wax cap. This capped honey is what is known as mature or ripe honey, and this is what the bee-keeper harvests from the hive.
         
 
         Collecting nectar
 
         A typical nectar load is between 25 and 40mg, so, as we saw with the pollen, a huge number of nectar-foraging flights have to be made. The majority of foraging bees collect nectar, although 17% will collect both pollen and nectar. It has also been reported that bees will change their allegiance from a pollen crop to a nectar crop but never the other way round.
 
         ‘Hazardous’ nectar
 
         Some nectar, however, is, if not poisonous, then hazardous to bees. Fortunately in Britain there are very few plants which yield such nectar, but be aware of some varieties of rhododendrons and azaleas (particularly Rhododendron ponticum), and the non-native limes Tilia petiolaris, T. oliveri and T. orbicularis. Although the nectar of Senecio jacobaea (ragwort) and Ligustrum ovalifolium and L. vulgare (privet) is not perilous to bees, it produces honey which is unpalatable to humans. Ragwort honey is a deep yellow in colour and has a strong flavour and aroma; privet honey is dark, quite thick and has a bitter flavour.
         
 
         Bees need water
 
         Like all living creatures bees need water for their own metabolism. It is also vital for the welfare of the colony as a whole. In order for the brood (baby bees) to develop properly the temperature within the brood area must be kept at 35°C ±0.5°C (although the brood can survive between 32 and 36°C), and the relative humidity has to be between 35 and 45%. If the temperature within the hive reaches 47°C then the comb will collapse, spelling disaster for the colony.
 
         
         
 
         Bee ‘air con’
 
         In order for the optimum temperature and humidity to be maintained, the bees instigate an ‘air-conditioning’ system, bringing water into the hive which then evaporates, keeping the temperature down and the humidity stable. There are occasions when there is too much moisture in the hive, however. This usually happens when there is a high water content in the nectar which is being collected. Again, bee ‘air conditioning’ is switched on – some bees will fan their wings near the entrance of the hive to increase the air circulation and aid evaporation.
 
         How much water do bees need?
 
         Water is also a constituent part of the food that is given to the brood. Unlike pollen, which can be stored in cells, water has to be collected as required. At the start of the season, in particular, water is also needed to reconstitute the store honey; bees do not ‘eat’ honey in its concentrated form – it has to be diluted. All of these factors mean that the amount of water a colony may need at any time can vary considerably. Estimates fluctuate between 120ml and 4 litres per day, although it has been reported that in Australia during a heatwave, a 90 litre tub of water was emptied in less than three hours by bees from 150 hives. To give you an idea of just what a feat that was, one bee can carry approximately 25mg (this is equal to 0.025ml – about 1/200 of a teaspoon) of water at a time!
 
         Access to water
 
         Although bees will fly considerable distances to find water it is better for them (if you keep bees yourself) if you can provide some close to the hive. A pond with a pebbled edge is a luxury which you do not need to aspire to, although it will attract no end of wildlife to your garden. Bees will naturally take water from wet surfaces such as pebbles, soil, grass and even wet washing, rather than from an open surface. They cannot land on water without breaking the meniscus (the ‘taut’ surface of the water), and since they are not good swimmers they need a good solid surface to land and walk on in order to access the water. In addition, as we have seen, in warm weather a strong colony will require several pints of water a day, so a good, clean, regular supply is essential. Any watertight container filled with pebbles or crocks and topped up with clean water is ideal but I have found that a poultry feeder with some pebbles in the canal at the bottom where the chickens would normally drink from is an excellent solution. Do not site it too close to where you sit or where you regularly walk, but put it far enough away from you, and close enough to the hive, to encourage the bees to use it as their watering hole. A word of warning though: as far as collecting water is concerned bees are creatures of habit – once they detect and adopt a source of water it is very difficult to persuade them to go elsewhere, even if a new supply is placed closer to the hive.
         
 
         Let’s now look at the aspects of the bees’ anatomy which allows them to detect, access and collect pollen and nectar, and also how they communicate the location of the food to others in the hive.
 
         Bees’ vision
 
         Bees ‘see’ differently from us. Humans can see all the colours of the rainbow from red through to violet (750–370 nanometres (nm)). Bees’ vision is slightly different in that they see less than we do at one end of the colour spectrum but more than we do at the other (650–300 nm) (Figure 8). Their vision is complex and although they can detect a fairly broad range of colours, what they see falls into fewer categories than ours. Bees cannot see red. Because of the difference in light detection, what appears to humans as, say, the white of the wild cherry blossom actually appears to the bee as blue-green. This has a direct influence on which flowers bees are attracted to – they will automatically target flowers which stand out to them. This does not mean, however, that all flowers that appear to us to be outside the bees’ visual spectrum are not appealing to them. Think of Papaver rhoeas (field poppy) – probably one of the most vivid reds (as we see it) in the flower world. But the red that we see also contains pigments which reflect ultraviolet. And if we look at the centre of the flower, where the ‘business area’ is located, we see that there are dark blotches. These, along with the UV pigments, are the bits that the bee ‘sees’ and in fact the pollen of the field poppy is dark blue, which is well within their field of vision.
         
 
         Movement detection
 
         Bees are also able to detect movements at a much faster rate than humans. Bees’ eyes are compound eyes, made up of thousands of tiny lenses which collect images which are then combined by the brain into one large picture. They can also easily distinguish between solid and broken patterns, with a preference for the latter. So a mass of Rudbeckia (coneflower) (page 31), waving slightly in a gentle breeze, will be an easy target for the honeybee and when they do start to forage, they do not have to move very far from one pollen and nectar source to another.
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               Figure 8 Visual spectrum of bees
               

            

         
 
         
         
 
         Scent detection
 
         Bees can also detect scent by using their antennae. These have odour receptors to identify minute scent molecules carried in the air. We do not know if bees analyse fragrance in the same way that humans do (to us, a rose has a pleasant smell, but rotten eggs have not!) but research has shown that a bee’s sense of smell is so exact that it can distinguish between hundreds of diverse aromas and can also tell whether a flower has pollen or nectar, by sniffing its scent from several metres away.
 
         The pollen basket
 
         Bees are covered in hair, which allows pollen to ‘stick’ to the bee’s body. Some of the pollen which is dispersed over the body is transferred from one flower to another, facilitating pollination. Later, in flight, the rest of the pollen is collected together through grooming movements of the front and middle legs to be compressed into the corbicula or pollen ‘basket’ on the hind legs. The corbicula is not actually a basket but an indent fringed by hairs which holds the pollen in place. I have also observed bees coming back to the hive with pellets of the almost white pollen of Impatiens glandulifera (Himalayan balsam) sticking to the back of the thorax – whether this was by accident or design I’m not sure, but there were quite a number of workers with this ‘extra load’.
         
 
         The size, shape and surface structure of pollen grains can vary considerably. For example, the pollen grain of Myosotis (forget-me-not) measures 7 microns (a micron is one millionth of a metre) in diameter, whereas the pollen grain of Cucurbita pepo (squash) is some 200 microns. These differences almost certainly affect collection by bees. During a time of surfeit bees will undoubtedly collect pollen that is not only easy to access but also easier to manipulate and carry. 
         
 
         
         
 
         The proboscis
 
         Bees collect nectar and water by means of the proboscis, which is in effect a long, slender, hairy tongue which acts as a straw, drawing up nectar or water. When it is being used, the proboscis moves rapidly back and forth while the supple tip performs a lapping motion. After feeding, the proboscis is drawn up and folded behind the head.
 
         Does size matter?
 
         When trying to access nectar, the length of the bee’s proboscis is extremely important. In the honeybee (Apis mellifera) the length of the proboscis can range from 5.7mm to roughly 6.8mm, depending on the species of bee. Bumblebees (Bombus sp.), however, have a proboscis length of 7.2mm to 13.5mm, depending on the species. In order to illustrate why this is important, let us look at Trifolium pratense (red clover). The corolla tube (the tube which is formed when petals ‘fuse’ together) may be 7.5mm to 12.4mm long. Nectar is secreted at the base of the corolla tube but only extends 1.35mm to 1.47mm up the tube. So a bee needs a minimum proboscis length of 6mm in order to access the nectar, effectively barring a good number of honeybees. (All is not lost, however! If red clover is cut once or twice the subsequent flushes of flowers will have shorter tubes which the honeybee can reach.) Trifolium repens (white clover) (page 25), however, has a corolla tube-length of roughly 4mm, making the nectar accessible to more bees. (See Figure 9 for more examples.)
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               Rudbeckia sp. (black-eyed susan)
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               Figure 9 Proboscis and corolla length
               

            

         
 
         
         
 
         The waggle dance
 
         Once a worker bee has found a source of nectar, pollen or water she will return to the hive to tell the other worker bees. Bees do not have a system of language as we know it, but they do have an ingenious method of communicating. This is the famous ‘waggle dance’. The dance is a figure-of-eight movement which takes place on the vertical surface of the honeycomb. The worker bee starts out in a straight line and waggles from side to side. She will then circle round to the beginning and waggle along the straight line again, but this time she will circle the opposite way back to the beginning, completing the figure of eight. She will carry on doing this until she has communicated all the information. Research has shown that the duration of the straight line ‘waggle’ phase depends on how far away from the hive the food source is, and the number of times she completes the figure of eight shows how much food there is. In addition, the angle of the straight line from the vertical corresponds to the angle between the food source and the sun, thereby showing the direction in which the bees should fly when they leave the hive. Truly amazing.
         
 
         How do plants attract bees?
 
         It is true that not all plants are pollinated by bees (some are pollinated by other insects, some are wind-pollinated, some reproduce vegetatively), but for those that are, the relationship between bees and plants is symbiotic: no bees, no plants; no plants, no bees. But in order to attract bees, the plants must advertise themselves; they must ‘sell their wares’, so to speak. If they do not, it is like a restaurant serving first-class food but having done nothing to tell the public that they are there – no sign, no advertising, no menu displayed equals no customers. The main means by which plants advertise is through colour and scent so if, through these two attractants, they can make themselves as alluring as possible to the pollinating insect which suits them best, then they have a far better chance of reproducing. It is interesting to note that while the colours of many cultivated varieties of flowers have been bred to be attractive to the human eye, the colours of wild flowers correspond to the colours their respective pollinators can best see.
 
         Nectar guides
 
         Like the poppy with its dark blotches, many other flowers have marks on their petals which act as ‘nectar guides’. These are a bit like runway landing lights for aeroplanes: they are the flowers’ way of guiding the bee to the source of the nectar. They are frequently darker than, or of a contrasting colour to, the rest of the flower and often take advantage of the bees’ ability to see UV light.
 
         I came across a good example of this when I recently visited a private garden open to the public. There were several beds planted up en masse, each with a different variety of Penstemon. One variety, in particular, was positively humming with different kinds of bees, especially honeybees – I had difficulty finding a stem that did not have a bee working one of the flowers. The flowers had bands of varying hues of pink with white throats, and, of greater interest from a bee’s point of view, pink and white stripes leading from the edge of the bloom right into the centre. The nectar and pollen could not have been better advertised if there had been neon lights, a brass band and a town crier all declaiming their presence! (I am reliably informed that this variety was Penstemon ‘Tubular Bells Rose’ (page 36).) Interesting, too, was the fact that in the next bed was a darker, cerise variety (P. ‘Tubular Bells Red’) with very few ‘landing stripes’ (to my eyes, at least) which, bar a couple of bumblebees, was devoid of any bees at all.
         
 
         What plants are best for bees?
 
         As we have seen, however, it is not enough for a bee to be attracted to a plant if it cannot access either the pollen or the nectar or both. This is where the nature of the plant itself and the shape and form of the flower have a bearing. Let’s look at the nature of the plant first.
 
         The nature of the plant
 
         In a nutshell, the nearer the cultivated plant is to its wild, ‘natural’ original, the better it is for bees. This is because these plants have evolved naturally, without human intervention, to attract the pollinating insects best suited to their needs. I have an area beside our garage that I have given over to British native perennial and annual flowering plants: it is a patchwork of colours from spring through to autumn and it attracts no end of insects, especially bees. My neighbours (with whom I get on very well) call it my weed patch. It is all in the definition. One common definition of a weed is that it is a plant growing in the wrong place. Well, my ‘weeds’ are growing in the right place; I have put them there on purpose, so they must be plants. I admit (sometimes grudgingly) that there may be a few specimens that under any other circumstance would be deemed weeds, such as Taraxacum officinale (dandelion) (which I never allow to set seed, by the way), and Ranunculus acris (meadow buttercup), but there are also beautiful wild flowers, such as Leucanthemum vulgare (ox-eye daisy) (page 37), Centaurea cyanus (cornflower) (page 39) and Succisa pratensis (devil’s bit scabious). It is true that sometimes my patch looks as if it is having a ‘bad hair day’, but what it lacks in attractive order and structure, it makes up for in its attractiveness to insects. Incidentally, I have discovered an ingenious way of making your wayward patch look as if it is tended (and intended!) and has not just been left to its own devices: lay a strip of turf around its perimeter and keep this well mown – anything growing within its bounds automatically looks ‘cultivated’.
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               Penstemon (Tubular Bells Rose)
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               Leucanthemum vulgare (oxeye daisy)
               

            

         
 
         
         
 
         The shape and form of the flower
 
         The shape and form of the flower is also important. It is beyond the scope of this book to look into the botanical detail of plants and their different flower structures but there are some hints and guidelines that are worth considering when it comes to the shapes and forms of flowers which are of benefit to honeybees.
 
         Single or double flowers?
 
         Should we grow plants with double or single flowers? The short answer is, single flowers, every time. Highly-bred or hybridized plants often have double flowers which, although they look good from a human perspective, are of little or no value to bees. This is because the ‘extra’ petals of a double flower are in fact a genetic mutation of the sexual structures of the flower, which means that there are no, or very few, pollen-bearing male stamens, rendering them sterile, and often devoid of nectaries. Others may have so many petals that even if nectar and pollen are present, the bees cannot get to it. It is actually possible to visualize a swathe of colourful, fragrant flowers in which the honeybee would starve. Double flowers are fairly easy to spot: a modern rose, a showy delphinium or even a double-flowered wisteria. And anything with flora pleno in its Latin botanical name will automatically alert you to the fact that it is double-flowered.
         
 
         Can bees reach the nectar?
 
         There are some beautiful plants where the nectar is out of reach of the honeybee, although it can be accessed by bumblebees and butterflies. This is the case with flowers where the nectar is so deep-seated in the corolla tubes that the honeybee cannot access it, as we have seen with clovers, for example. There are also those flowers which have evolved to allow access by some insects but not others. A good example of this is Antirrhinum majus (snapdragon) (page 41). It would appear that it is all but impossible for any insect to get to the nectar, it being fully enclosed within the flower. The bumblebee, however, has learnt how to exploit the flower. Using her body weight she manages to push and squeeze her way in so that she can extend her proboscis, or, if necessary, crawl further down the flower, to reach the nectar. At this point she is fully enclosed by the flower – quite scary! But the nectar reward makes it worthwhile. The honeybee, however, is nowhere near heavy enough to prise the flower apart, so access to the nectar is denied.
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               Centaurea cyanus (cornflower)
               

            

         
 
         ‘Robbing’
 
         What is interesting, however, is that even though bumblebees can access nectar in such flowers as clover and snapdragons, they will often take a ‘short cut’ to the nectar, essentially ‘robbing’ the flower because they do not pollinate it. They do this by edging down the outside of the flower and piercing the base of the corolla tube where they think the nectar is most likely to be situated. They then insert the proboscis and take the nectar. Other insects, especially honeybees, can take advantage of the hole which the bumblebee leaves to access the nectar, which otherwise would be out of reach – this is known as ‘secondary robbing’.
 
         
         
 
         Flower seasonality
 
         As we know, bees start to forage in early spring (usually March) and will continue until the autumn (September, but often into October or even November if the weather is clement). There are very few plants that flower all year round. One that does, and is also attractive to bees, is Ulex (gorse): there is a saying that when gorse is in flower, kissing is in season – which is to say that it is always in flower! It is, therefore, perhaps one of the best bee plants, even if it does not come in the top five of every gardener’s ‘must have’ shrubs. There are some plants that have a very long flowering season Lamium (dead nettle) (page 211) or Taraxacum officinale (dandelion), for example) but the majority are seasonal, flowering at particular times of the year. It is, therefore, very important to bear this in mind when thinking about what plants to grow for bees.
         
 
         Ideally, there should be something in flower throughout the foraging season, although there will inevitably be times when there is less pollen and nectar available than at others. An example of this is what many bee-keepers call the ‘June gap’(although this may not necessarily always be in June – it is entirely weather dependent), when nectar from broad-leaved trees and spring flowers has long since gone, but the main flush of summer flowers has not yet opened. Vigilant bee-keepers will provide artificial food for their bees during this time to keep them from starving, but if, through judicious planting, there is natural food available, then so much the better.
 
         Five guidelines for choosing plants
 
         We shall be looking at some plants that are in bloom in each season later in the book and more detailed information of some bee-friendly plants is given in the gazetteer, but, in a nutshell, there are five basic guidelines that will ensure that you can make your garden, or at least part of it, as suitable as possible for our buzzy friends:
 
         
            Choose flowers with high pollen and/or nectar content;
 
            Choose flowers within the bees’ visual spectrum;
 
            Try to have plants in flower throughout the ‘bee season’;
 
            Consider whether bees can access the flowers;
 
            Choose plants as close to the native species as possible.

         
 
         So next time there is a gap in your garden and you find yourself browsing around the local garden centre, think of the following mnemonic to help  you remember what sort of plant to choose.
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               Antirrhinum majus (snapdragon)
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