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Preface

Throughout my career as a wildlife photographer, I have had the opportunity to visit some spectacular countries and see some stunning landscapes, as well as endangered wildlife. While travelling to remote areas, away from civilisation and where insecticides were not yet in use, I was able to enjoy observing the interaction between wildflowers and their visitors, thus inspiring my current photographic passion – gardening for pollinators.

Pull up a seat beside plants in flower and you will see pollinators of all kinds travelling from plant to plant, consuming nectar and covered in pollen. When butterflies, for example, discover a nectar source, they extract it using their long proboscis, and for longer periods than many bees. Hairy-footed flower bees, on the other hand, are so speedy that it is almost impossible to focus the camera before they move on to the next flower!

It can be very rewarding to record what you see in a field notebook or capture it with a photo; it is also worth noting the temperature range during the day, as this can help you to appreciate the different factors that attract insect visitors, and also provides the impetus to record data for citizen science surveys.

I hope this book inspires all readers, young and old alike, to observe throughout all seasons just how much activity occurs in receptive flowers in a well-stocked garden when the weather is fine.
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A hybrid rock rose attracts many insects, including this iridescent rose chafer beetle seen feeding on pollen.



 
Introduction

We all have our favourite flowers, or remember particularly special ones from our parents’ or grandparents’ garden, but they may not all appeal to potential pollinators. With the plethora of flowers available, from true species to cultivars and hybrids, it can be difficult to decide which to include in a pollinator-friendly garden. A good starting point is to visit gardens open to the public and see which plants are attracting insects. Garden centres are also worth a visit to check which flowers have insect appeal. On warm days with little wind, I always ask if I may take a photo as a record of the visitor on the flowers.

Recommended plant lists are available in books, gardening magazines, garden centres and online. They are most helpful if plants are allocated to specific seasons. Many plant lists ignore winter, yet winter-flowering plants are worth considering as they provide important nectar sources for early emergent bumblebees to boost their energy levels. This applies especially to queen bumblebees, which have no overwintering bees to assist them.

Both honeybees and bumblebees need to mate in the autumn before the males die off. Next year’s bumblebee colonies are dependent on one individual – the queen bee – surviving. These bees are easily spotted by their large size, and because they may emerge as early as February if the air temperature is at least 5°C (41°F) without strong wind or rain. Honeybee colonies also lose their male bees in autumn but retain the female workers, which work hard before the onset of winter to collect nectar and pollen while the temperature remains above 10°C (50°F).

Gardens vary a lot, and knowing the soil type is especially important when deciding what to plant. My husband and I have moved to a smaller house in Surrey; after four decades living with sandy heathland soil, we now have cloggy clay, which means a lot of hard work before new plants can be planted. We produce our own mulch but buy in multipurpose compost, plus grit to help break up the heavy soil.


[image: ]


A marmalade hoverfly laps up pollen from a lily anther.



Shade may slow down the growth of some plant species, whereas shade-loving hostas, lily of the valley and masterworts all thrive in shady areas. Flowers that do well in sunny spots often attract butterflies, which perch and feed on top of herbaceous plants and shrubs so that they can make a speedy getaway.

Plants featured in this book include annuals, biennials, perennials, shrubs and a few trees, each placed into one of the four seasons.

About this book

When writing this book about pollination and pollinators, I wanted to do so from my experience as a photographer, as it is the ability to watch and photograph insect pollinators that has inspired my passion for gardening for pollinators. As such, the book inevitably includes plants that I have grown in my garden, plus a few discovered in other gardens that I have visited.

My focus has been on recording visitors to easy-access open flowers, but it is not a definitive list. Nevertheless, the plants featured represent a good planting range, from annuals and biennials to perennials, and I have included a succession of flowers that can be found throughout the seasons – not forgetting winter – to entice a wide variety of insect visitors. Double flowers that are packed with petals and have little or no pollen and nectar that could benefit pollinators are not included.

Discovering what insects visit which plants encourages me to experiment with new plants, and I enjoy watching the range of species that are attracted to a particular plant. For example, the Bowles’s mint in my garden has attracted a record number of 65 different species, ranging from moths and butterflies, bees and wasps, to flies and spiders. Similarly, the recently introduced repeat-flowering Persian hybrid roses turned out to be much more prolific than I’d imagined, with many flowers in summer, through autumn and right up to Christmas Day. If you have space in your garden, a garden pond can also add a different dimension, providing the opportunity to enjoy aquatic native flora.

The plants featured through the book have been selected for their interesting stories or photographic appeal, and I hope they provide new ideas for your garden too!


Parts of a flower

Below is an open bowl-shaped flower cut in half vertically to show the position and names of the floral parts. Not all pollinators pick up pollen from one flower and transfer it to another flower of the same kind of plant. Many insects visit flowers to sip nectar or pick up pollen, which they then transfer to the stigma.
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What is pollination?

Pollination involves the transfer of pollen grains produced by male anthers borne on stamens from one plant to a receptive female stigma of another plant of the same species. Once pollen lands on the stigma, a pollen tube carrying the male gametes (sex cells) germinates from the pollen grains and elongates down through the style to reach the female gametes in the ovules at the base of the pistil. Here the male and female gametes fuse and fertilisation takes place. This triggers the production of fruit from the female parts of the flower. The ovules become seeds; the rest of the carpel becomes the fruit.

Unlike animals that physically move to reach a potential mate, the majority (almost 80 per cent) of plants depend on animals to transfer pollen from one flower to another. Both honeybees and bumblebees are important insect pollinators in our gardens. Other pollinators include hoverflies, flies, bee-flies, wasps, beetles, butterflies and moths. Otherwise, pollen is dispersed by wind, and very occasionally by water.

By providing a wide range of plants that flower at different times of year, you will attract a larger array of insect visitors to your garden.
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A bumblebee picks up a good pollen load from a hollyhock flower as it reaches for the nectar.
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Hellebores flower in winter. Many stamens encircle the central upright styles.



Types of pollination

Pollination by animals

Animal pollinators range from a vast array of insects the world over, to hummingbirds in South and Central America, and honeyeaters in South Africa and Australia. Mammals that pollinate flowers include bats, honey possums and lemurs. In recent years, some non-flying marsupials have been seen at flowers in Australia with pollen on their faces and are likely to be confirmed as pollinators. All feed on nectar, which provides a boost of energy, enabling them to move from flower to flower.

Virtually all the pollinators seen foraging on garden flowers in Great Britain are likely to be invertebrates. However, well-established single-flowered camellias are visited by blue tits feeding on nectar in early spring early in the morning and before insects have emerged. This behaviour was seen in my previous garden, a few miles away from where I now live. When there is plenty of pollen present in the camellia flowers, some gets transferred to the blue tit’s face. I have also seen a blue tit feeding on goat willow, but I was too distant to take a photo.
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After sipping camellia nectar, a blue tit reveals a pale yellow pollen circle and two nectar drops around its bill.



Wind pollination

All conifers are wind pollinated, with male cones releasing copious pollen that is carried by the wind to the female cones. The European larch is an unusual coniferous tree that sheds its needles annually from late March to early April. Both male cones and erect female rosy-red flowers appear on the same branch.
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Pink cones, known as larch ‘roses’, sit upright ready for the wind to aid pollen dispersal from male cones situated above.
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Silver birch catkins shed copious pollen into the wind, which mostly falls and covers the ground.
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Using a sonic toothbrush to release a stream of pollen has created buzz-pollination of a cyclamen flower.



But wind pollination is a wasteful way of transferring pollen from a male flower or cone to a female flower. So much is lost as it lands on the ground, and rain puddles end up with a yellow pollen layer floating on the surface. Many grasses are wind pollinated, and to compensate for the loss to ground and water surfaces, up to 10 million pollen grains are produced from a single flowerhead from an average-sized grass.

Buzz-pollination

Much of the agricultural food we eat, including rice, wheat, oats, barley and maize, is wind pollinated. However, some bees aid pollination of several edible fruits, including tomatoes, via buzz-pollination.
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Clinging upside down on a tomato flower, a bumblebee buzz-pollinates, producing rapid vibrations to release pollen that falls on the bee’s underside.



Bumblebees and solitary bees (but not honeybees) buzz-pollinate tomato flowers by hanging upside down on each open flower. The bee will contract its flight muscles to create vibrations that initiate the release of pollen from the apical pore of the open stamens, onto the underside of the bee’s body. To conserve their pollen, tomato anthers only release pollen when vibrated.

An even more efficient way to buzz-pollinate tomato plants is to use a sonic toothbrush. After removing the brush head, switch the toothbrush on and hold it against the tomato stem above the flowers. It only takes a few seconds for enough pollen to be released from the open tomato flowers to typically result in a 100 per cent success rate for pollinating the open tomato flowers. This process has to be repeated every few days, because not all tomato flowers open at the same time on any plant.

Water pollination

Pollination by water does take place for a few freshwater and marine plants, such as eelgrass. Typically, they have small flowers, which are not brightly coloured, and the pollen is carried by water currents.

Why pollinators and flowers need each other

Pollinators typically seek out nectar-rich flowers as an energy source early in the day. After this, honeybees and bumblebees switch to collecting pollen for their brood, which is packed into their pollen baskets.

Flowers need pollinators to transfer pollen from a male-phased flower to a female one to ensure the formation of seeds for the next generation of plants. Some plants produce nectar early in the morning, whereas others begin to produce nectar early in the evening for nocturnal visitors. A flower and its pollinator(s) depend on each other; if they both gain something in the process, this is known as a mutualism.

There are advantages gained by flowers that are visited by pollinators:

•There is a much higher success rate for insect-pollinated flowers than for plants that are wind pollinated.

•A higher percentage of cross-pollinated flowers will enhance genetic diversity.
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A dung fly smothered in snowdrop pollen. Snowdrops reproduce from bulbs. Some are pollinated by honeybees, but dung flies are not known as snowdrop pollinators.
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Chinese meadow rue: male phase below with stamens and carpels in base. Stamens have been dropped from the upper older flower, with carpels filling the space.



Although many insects will visit a wide cross-section of plants, if the numbers of individual insects decline – especially honeybees, as they did in 2021 – then the seed supply will drop. There are many reasons why insects are declining, some of which are included here.
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The cup and saucer vine produces 10mm (0.39in)-diameter seeds. It is grown as an annual or perennial if protected over winter.



How flowers communicate with pollinators

Scent

Some flowers stand out from the crowd by emitting an enticing fragrance that draws in possible pollinators and is enjoyed by garden owners and visitors. It is especially important for nocturnal insects to home in on known flowers that produce good rewards. I have seen bumblebees fly past the flowering head of Sicilian honey garlic towards the end of the day, then suddenly turn around – presumably having detected the fragrance (see here), which leads bees to copious nectar. Once the rewards have been found, the bees return daily.
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Colour change

Although plants cannot talk to their pollinators, they can convey messages by changing the colour of all or part of their flowers. Horse chestnut flowers, for example, open as white with a yellow spot at the base of the banner petals which rise up from the back of the flower. Gradually, the yellow area changes to pale pink, followed by magenta. Very rarely do you see a bee visit a magenta flower because it has no nectar supply. It is worth spending a short amount of time observing how often the bees head towards the yellow patches – only once have I seen a bee go to a flower with a magenta patch, and even then it diverted to a yellow patch on a younger flower. This suggests that bees do not waste time visiting a flower that no longer has any nectar.
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Bees and hoverflies visit Rosa ‘Eye of the Tiger’ to collect or feed on pollen. They reject faded white flowers which offer no rewards.



Lungworts provide another example of such behaviour. They flower in spring and usually the first flowers to open are blue ones, which gradually change to pink. Red-flowering cultivars such as ‘Strawberry Flash’ open and retain red flowers, which various bees and bee-flies happily visit.

Ultraviolet nectar guides

Insects can see UV patterns in flowers that are invisible to our eyes. Having photographed dozens of flowers in UV light, UV nectar guides are most likely to appear on flowers that are unicoloured to our eyes. The first flower I photographed in UV light in my studio was an evening primrose that revealed a dark-toned centre which becomes visible to insects. In the centre of the nectar guide, a drop of nectar could be seen.
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Nectar guides of a viola (left). UV light on a blue geranium reveals a tonal contrast between the central bull’s-eye, which attracts insects, and the rest of the flower (right).



Rewards and pseudo-rewards

Normally, nectar and pollen are the main rewards for pollinators carrying pollen to female stigmas; however, additional rewards include providing a sheltered place for male bees to spend the night. Some insects will even meet and mate on flowers; I have seen this several times when male and female wool carder bees land on rusty foxglove flowers.

Low-growing red wax begonias are popular as annual bedding plants in parks and some gardens. Pollen is offered as the sole reward for pollinators, which attracts pollen feeders, especially hoverflies (including the marmalade hoverfly) and flies, which pick up pollen. Some female flowers open after the male flowers, without any rewards on offer. Both the colour (yellow) and shape of the female stigmas resemble male stamens; as insects move around, they deposit pollen on the stigmatic flowers. Only a few pollen grains need to be transferred onto female stigmas to effectively pollinate the floral mimic. With no nectar reward on offer, the pollinator realises it has been duped and has no incentive to return.
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A honeybee lifts off from a peony flower to pack more pollen into its pollen
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