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There are fairies at the bottom of our garden!


It’s not so very, very far away;


You pass the gardener’s shed and you just keep straight ahead –


I do so hope they’ve really come to stay.


There’s a little wood, with moss in it and beetles,


And a little stream that quietly runs through;


You wouldn’t think they’d dare to come merrymaking there –


Well, they do.


– Rose Fyleman









 


 


To my family, friends


(especially Elle, for her unflagging support)


and all those fabulous plants that


make the world a happier place.
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INTRODUCTION


In the most unlikely habitats, across sweeping deserts, deep in tropical forests, in peaty bogs, swamps, woodlands, parks and rivers and even in your own garden, you’ll discover daily miracles often unnoticed by the human eye. Genetically programmed to adapt and prevail, plants are rooted in resilience and innovation.


Plants enrich our lives in indescribable ways. I’d venture there’s not another natural product on Earth to rival them. Flag-waving from rough grass along roadsides, fields and inner-city scrubland, you’ll spy any number of jewelled wildflowers. Vivid corn poppies, misty-clocked dandelions and soft scallops of cranesbill. White fluffs of clover and the midwinter fire of dogwood, every morning sees a new awakening of natural wonders, each superbly adapted to flourish in its local environment.


An orgy of delight and discovery, wrapped in a kaleidoscope of contrasting colour, shape and fragrance, plants might well have been gifted by fairies. Smooth stems, thorny and cork-screwed ones – leaves the size of surfboards and blooms so dainty and diminutive you’ll need to get your nose down in the dirt to fully appreciate their beauty. Dazzling and fully biodegradable, it’s doubtful any department store, from Saks to Selfridges, has a perfumery to rival floral fragrance. Warm musk, heady notes, zesty citrus or nose-wrinkling whiffs, transporting us down memory lane and subconsciously creating the floral soundtrack to our years.


Whether you subscribe to Earth’s creation in the Garden of Eden and that treacherous apple dangling tantalisingly between Adam and Eve in solitary temptation, or endorse the Big Bang theory, I’m sceptical that even He could have come up with the intricacies of plant architecture in so little time. Like Adam and Eve, plants wrestle not with conscience but the hardship of daily survival, and it’s not always the most talented, best looking or most intelligent that attain success – luck has a great deal to do with it.


Ravaged by goats and on the verge of being wiped out by invasive species, the lovely St Helena ebony, teetering on the edge of extinction, struggled to survive life’s challenges. Native to the South Atlantic island of St Helena (where, incidentally, Napoleon Bonaparte was exiled), down to the last two standing and flowering desperately in a last-gasp attempt to set seed while precariously clinging to a cliff face for dear life, she had the good fortune to attract the attention of local guide. The story goes he was so struck by her charms that a makeshift harness was swiftly cobbled together and, scaling the hazardous rock face, he returned with a stem clamped in his teeth. From that single stem multiple plants were propagated and her beautiful white hibiscus-like flowers survived to fight another day.


Curiously, the titan lily (or corpse flower), famously builds up its strength over years to throw out a single massive, stinking bloom. For one week only, this floral Colossus releases a rotting aroma to attract pollinators before dying from sheer exhaustion.


Ever more camera-shy is the century plant, better known as Agave Americana – an irony, given that it blooms once in around thirty years as it nears the end of its life, attracting huge crowds to witness one of the rarest spectacles on Earth.


But have you ever stopped to think about what plants actually do? At first glance, trees seem to spend their lives quietly – offering perches and nesting spots to birds, casting shade on hot summer days, then shedding their leaves at autumn’s first chill. Tomatoes, from tiny seedlings swell into dense green bushes almost overnight, their stems suddenly studded with fat fruit. Bindweed will grasp and coil with relentless determination, agitating anything in its path.


Have you ever wondered why shade-loving plants enjoy shade? And why is the foliage of some plants grey instead of green? Why do some lack flowers and others perfume? Why bark, why berries, bristles and thorns? Are plants simply harmless pleasures or is there something deeper happening beneath the surface? These and other questions lie at the heart of this book: how plants power the planet and shape our lives.


Crouched in the garden’s shade with steepled foxgloves swaying above me, I watch bees slip into their freckled throats and drink the hidden sweetness. Move closer, and you’ll see those markings are actually mini-road maps, intricately dotted patterns easily readable by bees that can sense ultraviolet light, guiding them to life-giving nectar. Some claim these beautiful flowers resemble the fingers of gloves and folklore would have us believe foxes wore flowers on their paws when hunting to soften their footfall. Whatever whimsy inspired their name, foxgloves are perfectly crafted to bring us pleasure and vital sustenance to pollinators. But I can’t help wondering how these beguiling flowers came to be here in the first place.


Imagine a world where life unfurls with quiet tenacity, each day a testament to survival against the odds. Meet the floral trailblazers, the silent guardians of our planet – plants whose extraordinary talent for endurance and adaptation surpasses anything on a human scale. Through their eyes, you’re about to embark on an incredible journey into a realm like no other. Let’s return to a primitive landscape when flowering plants didn’t exist at all.


Come with me …









PART ONE


BEGINNINGS: 
PLANT EVOLUTION




It is not the most intellectual of the species that survives; it is not the strongest that survives; but the species that survives is the one that is able best to adapt and adjust to the changing environment in which it finds itself.


– Charles Darwin





Over millions of years, plants have evolved in quiet patience, through morphological and physiological adaptations to fixed environments. Often rooted to the same patch of earth, they have adapted, not by wandering but by reshaping themselves – developing traits such as deep root systems for water acquisition, leaf modifications for light capture, adapting physical and chemical defences against herbivores or flowering in sync with pollinators. In contrast, humans, restless and mobile, survive by moving towards opportunity, moulding the world around them, whereas plants thrive by surrendering to a place, relying on genetic changes across generations to meet environmental challenges.


THE DAY OF
THE DINOSAURS:


A World Without Flowers


A muggy, hot afternoon. It’s 33°C (60°F) in the shade, far too hot for hunting under blue skies streaked with wisping cloud. A lumbering Stegosaurus sags in the heat. He has more important matters on his mind – he’s looking for a mate. Palaeontologists have discovered that dinosaurs grew fast and died young, and rather like plants, our heat-stressed Stegosaurus is driven by the need to pass on his genes – and quickly. From his bulky height, he takes little notice of the ferns he tramples underfoot.


Drenched in heat, damp air and high humidity, it was only simple ferns and other ancients that flourished. Primitive aquatic plants were uncomplicated folk, typically moss and hornworts, which began colonising the planet around 500 million years ago – around the same time as terrestrial animals emerged. Was it a coincidence that as these plants cooled the planet and boosted oxygen levels land animals emerged? Scientists don’t think so. And it’s here, when dinosaurs roamed swamps and dense forests, that the story of your garden plants, those freckled foxgloves, perfumed roses, tangled clematis and twining honeysuckle begins …


Early fossils dating back 470 million years show that the first land plants were similar to liverworts, simple mosses that released spores. Back then, spores contained a single cell, whereas modern seeds have multiple cells. Yet it took another 150 million years for seed-bearing plants to evolve.


Admittedly, prehistoric plants had a limited repertoire, but ferns had a formidable thing going for them – they depended on moisture for reproduction. Releasing spores into the air, which, with light and moisture, grew into small plants known as prothallia, miraculously, they developed male and female sexual organs. Once sexually mature, the male parts released sperm that swam through water in moist habitats, obligingly fertilising the eggs in neighbouring female ferns. Once successful fertilisation occurred, the egg cell grew into a baby fern and a new life began.


Such adaptations to the environment are colossal compared to human evolution. Research shows humans emerged from ape-like status over 6 million years and our human transformation to bipedalism (the ability to walk on two legs) took a further 4 million years to accomplish. A drop in the ocean compared to the feisty ferns’ ancestry, which dates back over 300 million years to when their ancient forebears dominated a land bereft of flowering plants.


Such unfathomable timelines demonstrate how plants have struggled to survive, long before humans were a gleam in the proverbial eye, adapting their physical and chemical processes to thrive. And as for our amorous Stegosaurus so caught up in his love-making, how was he to know that his days were numbered?


EXTINCTION:


The Precipice of a New World


In his urgent coupling, our hot-blooded dinosaur was unaware of a devastating asteroid hurtling towards Earth, bringing an end to a dynasty that had reigned supreme for 180 million years. Ah, well, his death must have been swift and at least he died happily. Along with the 75 per cent of all animals and marine life that perished alongside him, the jury’s out on exactly what brought the age of the dinosaurs to a close. The asteroid theory argues that a huge blast sent a gargantuan heatwave across the world, soot blocked the sun, impairing plant growth, and as herbivores struggled to survive on depleted greenery, the impact worked its way up the food chain with carnivores eventually starving to death. Others subscribe to the premise that wide-ranging volcanic eruptions across a vast plateau in western India around 65 million years ago sounded the dinosaurs’ death knell. Alternative opinion believes the two events converged, precipitating long volcanic winters thought to have lasted for decades, which would have made life extremely tough for our prehistoric friends and played a key role in mass extinction. However.


There’s always a however in life, isn’t there?


The outcome of that job interview you had so desperately set your heart on and two weeks later, you’ve still heard nothing. The hot date that you thought went so well but they’ve ghosted you ever since. And budding writers will know all too well the agony of that long-awaited rejection email – Much as we enjoyed reading your material, I’m afraid we didn’t feel … blah, blah, blah. Even the inventor of the agile Mosquito, Geoffrey de Havilland, suffered initial rejection from the powers that be when pitching his idea for a new lightweight, speedy plane destined to become the most successful aircraft of the Second World War.


So, it’s understandable that ferns struggling to survive in an unstable world inevitably hit a major stumbling block. Spores are slow to mature. Ask any gardener who has ever attempted to gather spores during their fruiting period, and they’ll tell you, with a mixture of pride and puzzlement, that it can take months of waiting and watching before knowing if the spores will do their thing and make mini-ferns. And it’s not always a reliable method since spores travelling via wind or rain can land just about anywhere. Ideally, they prefer a nice damp nursery, typically found in moss or boggy ground, porous rocks or by ponds and streams, but if spores happen to land in unfavourable habitats, then bang go their chances of reproduction. Incredibly, fossils tell us that ancient species such as royal and cinnamon ferns still thrive today and although many of the earliest ferns are now extinct, modern ferns owe their survival to their dogged ability to adapt in a changing climate.


Incidentally, if you’re growing a fabulous maiden hair or gingko tree in your garden, you have a living fossil! Originally from China, before finding its way to Japan and out into the wider world, maiden hair is a symbol of endurance and must be one of the world’s ultimate survivors. In the peaceful, calming zen gardens of the Myojoin Temple, Hiroshima, you’ll discover one of the most famous veterans of the atomic bomb dropped on Japan during the Second World War. At 150 years old and unchanged for over 280 million years, it’s still going strong despite radiation, lightning strikes, storms and typhoons. I’ll bet if plants could talk, this courageous survivor could regale us with awe-inspiring tales of derring-do.


Ferns possessed other guiles that enabled their success. While out walking you may have noticed that rabbits and deer avoid bracken (related to ferns), demonstrating another innovative coping strategy. Bracken fronds have a high concentration of toxin that is poisonous to animals (and, incidentally, is carcinogenic in humans) and this stealthy approach assisted their successful leap-frogging from one generation to another relatively untarnished. These unique evolutionary processes kept refining over the millennia but it’s enough to know that the origin of today’s modern plants – Canterbury bells, crocus, daffodils, daisies, sage, rosemary and thyme – trace their prehistoric lineage to a time when trailblazing ferns battled for survival and fiercely clung on. Today, it’s estimated that there are over 10,000 species of fern thriving in very different places, from the Arctic to the tropics, and it’s largely down to their battle-hardened ability to react to local conditions and an ever-changing environment that has seen them flourish, both in our private spaces and in the wild.


Life moved on. Climate change and a shift to a drier planet allowed the emergence of a wondrous new empire: the dawn of flowering plants.


REBIRTH:


The Dawn of Flowering Plants


A slimy mass of algae haphazardly washed ashore on a freshwater lake found itself in the right place at the right time, triggering a pivotal moment in history. A fish out of water, if you like, it should have dried up, shrivelled and died. Either by fluke or accident, it survived. Marooned without a drop to drink, incredibly, it became the first plant to settle on dry land.


Fast forward, to the arrival of other seed-bearing plants that rose from the oceans and seas to follow suit. Unlike ferns, these innovative new pilgrims were no longer solely reliant on moisture for reproduction, because flowering plants found themselves in possession of a magical new substance – pollen. A far more effective method of reproduction than water or wind dispersal, plants were suddenly equipped with a previously inconceivable capacity to reproduce through flowers and seed. An altogether more versatile breed, these intriguing floral wonders forced our intrepid ferns into decline, marking the beginning of a beautiful hitherto-unknown friendship. With insects. And bugs were quick to catch on. We have to remember that insects were flightless then, but with plentiful plants growing within easy reach, they simultaneously developed the ability to fly. Unaccustomed to such a rich, convenient food source, they whizzed about this abundant new kingdom, spreading pollen among increasingly promiscuous plants and triggering a population explosion. Competition among plants for the affections of these super-charged flying lotharios was fierce as each began to display individual methods of seduction, developing colour, fragrance, diverse size, leaf shape and structure. Nectar, which came along much later, led to a baby boom, accelerating expansion and giving these awesome newcomers free licence to spread their genetic heritage far and wide.


Nectar is a magical substance; a sugary treat for nectarivores made up of fructose, glucose, sucrose, acids and proteins, making scientists suspect it might play a part in the type of insect individual plants attract. But just making nectar is a mighty risky venture from a plant’s point of view. They can use up nearly 37 per cent of their available energy doing so. Which means they need to get the timing right – there’s little point producing an abundance of the stuff if you mistime your suitors’ visiting hours.


Somewhere along the line – in the Wild West perhaps? – an enterprising cowboy must have thought … Saddlebags! We need saddle­bags! And if, like me, you were wondering if insects were hit with the same inspiration, you’d be absolutely right. When insects developed the remarkable ability to fly, like plants, they also adapted. Better known as coevolution, the physical aspects of both animals and flowers converged, and it wasn’t only plants that exhibited new characteristics. Bee fuzz became thicker, they developed leg sacs to carry pollen back to their colonies and their tongues grew longer, enabling them to access the nectar that these new-style plants had begun to produce.


Astonishingly, modern studies show that bees have brand loyalty. Who knew? Bee elders remember plant species where they have previously collected pollen, whereas inexperienced young buckos are less discerning, leading scientists to conclude that bees are strongly influenced by pollen rewards and, astoundingly, are able to retain this knowledge for up to twenty-four hours. Wool-carder bees adore lamb’s ear to the point that they will strenuously defend their steeples against incoming marauders. Bellflower blunthorn bees and Scissor bees are decidedly partial to campanula; red-tailed bumble bees have a soft spot for wildflowers and euglossine bees just adore orchids.


Until I began researching this book, I had no idea yellow-faced bees existed, but they do! How delightful. Easily spotted, since they lack stripes and rather resemble flies wearing pale yellow robbers’ masks (minus the stencilled swag bags), they are one of the few bee species that, rather than humping all that pollen around, swallow it and regurgitate it for their larvae. With a penchant for garden mignonette, they also thoughtfully waterproof their nests with cellophane-like lining.


Mistakenly, I had naively imagined that all bees were goodly souls. However, as I discovered at a recent beekeeping event, there are good- and bad-tempered bees. Who’d have thought? If you are thinking of keeping a hive, you’re advised to buy an even-tempered colony from a local beekeeper, who would be loath to sell you a miserable bunch for fear of besmirching his reputation.


All kinds of things might contribute to their bad temper and even docile colonies can get a bit stroppy when we have thundery weather, although they seem to cheer up again once the weather settles. My teenage nephew, arguably the most easy-going person I know, is known to get a dangerous glint in his eye and turns tetchy when he’s hungry. Similarly, bees can get a bit stroppy if there is a nectar shortage – a mood swing most likely provoked when a neighbouring rape field is on the wane or prolonged wet weather prevents them going about their daily pollen rounds. You can hardly blame them. After all, they have families to feed and there’s nothing more stressful than an empty larder when everyone is relying on you to bring home the bacon.


Poor handling is another factor – bees appreciate gentle management. It’s no good crashing, banging and walloping boxes and frames, it makes them cross. If I were to blunder around your living room, kicking the furniture and swearing loudly, I’ve no doubt you’d show me the door pretty smartly. Besides, aggression and defence are easily confused and experienced handlers know the difference between a bee with an eternal chip on its shoulder and one that is rightfully defending its corner.


I was also fascinated to learn that the average daily commute from hive to field is normally about a mile, flying at approximately 15–20mph. In case you’re in any doubt, bees can travel further afield in their search for food when pushed. A colony of, say, approximately 60,000 apparently thinks nothing of collectively clocking up an impressive daily mileage equivalent to flying to the moon and back. Remarkable people, bees.


Wasps, on the other hand, get a lot of bad press. Less fuzzy and infinitely less loveable, with some species capable of stinging multiple times, and being on the wiry side, they just don’t enjoy the same poster appeal. Enjoying a drop of nectar as much as bees and being carnivorous, wasps are less dependent on it and can’t carry as much pollen. They are blatant nectar-robbers, quite capable of drilling into nectaries at the base of a plant, drinking their fill and making off without ever coming in contact with a plant’s sexual bits. Wasps are ultimate hunters, preying on insects and eating many of the same foods humans enjoy, which explains the hysterical shrieks and panicked flapping at picnics. Rather like trying to evade a particularly persistent admirer at a party with a hyena laugh and an unfortunate emerald gleam of spinach between the teeth, wasps will heckle and agitate until you surrender the goods.


For all the bad publicity, they still do a respectable job in the pollinating stakes. Largely attracted to pale or dull blooms with unusual whiffs, wasps favour shallow flowers with easily accessible or exposed nectar chambers, because their tongues are short. Cow parsley is a firm favourite, and you’ll have noticed hoverflies visit it just as frequently. That’s because hoverflies are incredible mimics, hoping to dupe the plant into thinking they are true-blue wasps.


As we progress on our magical mystery tour, we’ll discover that orchids and wasps have developed an unshakeable fondness for one another, and some are so dependent on these slimline high fliers that some species won’t tolerate any other pollinators. But before we meet some fascinating folk from the orchid tribe, let’s discover how most flowering plants get their start in life.


SEEDS:


Perfectly Packaged Miracles


From bees to seeds – they don’t look very promising, do they? Dull little things really, unlikely to win a bonny baby contest any time soon. But seeds are deserving of an award for the sheer genius of their engineering and are possessed of an inner beauty that is, quite literally, skin deep. I’d argue there’s not a gardener on the planet who doesn’t experience that curious emotional swell and dampening of the eyeball when they see the first peppering of green pinpricks peeping shyly through the compost.


Given the right conditions, nature’s most miraculous transformation takes place. That nondescript seed coat breaks open, a baby root emerges, followed by a special shoot that contains all the ingredients a plant needs to create roots, shoots, spectacular flowers, fruit and perfume.


Inside their all-weather coating, seeds can afford to wait it out until favourable conditions prevail. Excessive dry or wet spells don’t bother them, and they can remain viable for years. An Arctic lupin seed still germinated successfully after 10,000 years of dormancy, so you can see this new flowering species was bound to succeed where others had faltered. And while flowering plants might look fragile, you’re about to discover they’re no slouches in the baby-making department, with individual strategies to secure their lineage.


The plant kingdom is made up of seed-producing and non-seed-producing plants: conifers, which have cones (gymnosperms), and flowering plants (angiosperms), which are seed-bearers. Our old friends ferns, mosses and lichens reproduce by other means, such as spores and fragmentation. Some plants, although not all, have both male (stamens) and female (pistil) sex organs. The stamen houses an anther, a pollen depository, and all it takes for fertilisation to happen is to move the pollen from the male part to the stigma, at the tip of the female pistil. Easier said than done, if you’re anchored to the ground with little chance of attracting a suitable admirer.


Fortunately, all those busy insects flying around help plants fulfil their maternal instincts, acting as unwitting couriers by getting heavily dredged with pollen each time they visit a flower. As they fly from plant to plant carrying their precious cargo, pollinators deposit pollen on neighbouring stigmas and, hey presto, conception occurs. It doesn’t matter that the receiving plants are a different species, once pollen is dropped, the plant is effectively pregnant and all it has to do is look after its brood until birth. Which happens pretty quickly.


From flower to seed can take roughly two months in many species, and once a plant has reached its objective (and depending on what kind of plant it happens to be), two can things happen: perennials take it easy and just keep up energy production before dying back in autumn and doing it all again the following year, others take a belt-and-braces approach, producing a second flush of modest flowers and, as an added insurance policy, another batch of seed. Whereas annuals and biennials, having sown their wild oats, so to speak, simply die in childbirth.


You already know the basics: that seeds need oxygen, water, warmth and light to sprout. Tough seed coats are all very well, they keep seeds warm and dry, but they exclude the very elements that prevent them from fulfilling their destiny – air and water. What can they do? They are just seeds after all, with no way of breaking out of enforced captivity.


Some plants, such as cucumber and hairy bittercress, have explosive seed pods, pinging their offspring well away from the parent and giving them a better chance at landing in a favourable spot. Some seeds crave light to sprout, others like being hidden in darkness under the soil, while others prefer a light powdering to galvanise them into action, which explains the different sowing instructions on seed packets.


Sweet peas, with their seductive pastels and delightful fragrance, are always a harbinger that summer has officially arrived, but the little blighters have notoriously thick skins, which makes them, alongside beans, beets, cucumber, corn and pumpkin, tough customers to crack. Personal injury or scarring (scarification) is a healthy sadism that many seeds require to get under way, giving them access to the vital air and water they require, so nicking their cases with a sharp knife is the only prompt they need to get their act together. Alternatively, a good overnight soaking will trigger growth just as effectively. When all else fails, they can rely on us to pop them into cosy, warm compost, a gentle watering and exposure to air, and away they go.


In my early twenties and still very much a gardening novice, I decided it was high time to take my pottering to a brave new level and took my first crack at sowing hostas. On the back of the packet were instructions to rub them lightly with sandpaper. It didn’t specify for how long or how much. With some intricate surgery, two hours later, I’d produced twenty gleaming white seeds having meticulously sanded off the entire coat of each. I waited with waning hope that they might germinate – you won’t be surprised to learn that not one grew. So, human intervention gets seeds part of the way, but what about those that live in the wild and can’t depend on our assistance?


Many plants rely on animals and birds to assist in the succession game. Some seeds have clinging burrs that attach to animal fur, thereby hitching a ride to suitable breeding grounds. Others, such as cherries, rely on being eaten so that digestive enzymes and stomach acid break the dormancy. Blackberries and raspberries won’t even think about putting their heads above the parapet until they’ve been foraged by animals or birds. At which point, they are quite happy to strut their stuff and grow into real plants, revelling in unique poop nurseries that initially help boost their growth.


Prairie and chaparral plants have a different agenda. Brittle-leaf manzanita, ceanothus, scrub oaks and wild grasses have heat-resistant casings that can only be broken by a baptism of fire. With little or no human interaction to help them crack into life, these tough-coated seeds rely on destructive forest fires. Miraculously, seeds can sense rising temperatures, including the chemical signals given off by smoke, and once their super-hard casings are fire-damaged and fires recede, germination occurs. Many evergreen cone-bearing trees are partial to a heat-assisted germination, too, since their armoured woody cones are sealed with resin. Heat melts the highly flammable resin, freeing the captive seeds and allowing them to grow into the trees they’ve always longed to be. And the unfortunately named Australian snot goblin has gone as far as adapting corky fireproof bark to protect its developing buds from unexpected conflagrations.


You might have noticed the phrase ‘coming true from seed’ bandied about – which describes whether a seed harvested from a particular plant will grow into a new plant displaying true family characteristics. Will the flowers be the same vibrant yellow? Will the leaves look the same? Is it going to be tall or short? You get the idea. That’s because seeds harvested in the open might have been pollinated by a different species. Watch your step there. It’s always dismaying when, having sown wild seed and expecting a divine pearly pink creation, instead, you end up with an apology of the star plant being sought.


Many seeds are cultivated to improve on their trademark features. Enter the F1 hybrids. These are seeds that have undergone manual tampering to improve on their familial finery and are guaranteed to be Hollywood handsome. Understandably, many of us simply lack the time or inclination to wait for a pecan or conifer to grow, and some plants, I swear, are just damned capricious. You’d need the patience of a saint to grow Himalayan poppies. Their exacting requirements are so demanding as to be exhausting and you’re better off sipping a chilled beer in your neighbour’s garden and admiring their prized blue wonders instead.


Gertrude Jekyll, the famous nineteenth-century British landscaper, cautioned, ‘A garden is a grand teacher. It teaches patience and careful watchfulness; it teaches industry and thrift; above all it teaches entire trust.’ Since we’re not all blessed with patience, and trust is relative depending on where you are on your growing journey, at this point, seasoned gardeners enter the familiar world of grafting, ripe, semi-ripe, softwood and root cuttings – or the realm of the dark arts if you’re a novice. Cuttings provide the answer, delivering speed and reliability, where we are rewarded with new plants that are exact clones of their parents within months, without having to undergo years of anxious uncertainty. But typically, one size doesn’t fit all.


PICKY SEEDS:


Seeds with Needs


Having convinced you that, given the right conditions, all seeds eventually grow into plants, the thought that plants might voluntarily abort their offspring is probably inconceivable, but it happens. Seeds can develop without fertilisation occurring, leaving soft seed traces that lack the trademark crunch of, say, apple or orange pips. (I can’t be the only child warned against swallowing apple pips or a miniature tree would grow in my stomach.) Never ones to fail to exploit a lucrative anomaly, fruit breeders seized on this freak of nature to grow seedless grapes and, similarly, have found a way to eradicate those inconvenient glossy, black watermelon seeds. By crossing different watermelon cultivars, they are left with sterile plants with odd-numbered chromosomes that prevent seeds from maturing. Laboratories the world over are exploring new ways to make popular fruits more palatable, although they haven’t succeeded yet with apricots, cherries, plums or olives. That’s because stoned fruits have a hard tissue surrounding the seed and, to date, no one has managed to produce stoneless fruit. Never say never.


Some seeds are a picky bunch, demanding more exotic rites of passage. Many tree seeds, including lime, maple, hazel, hickory, chokeberry and walnut, are famous for needing exposure to cold, then warmth (stratification), for anything from eight to sixteen weeks before germinating. Nature provides the ideal conditions during wet, cold autumns and winters, which is why autumn-sown seeds do so well, but in hot, dry climates some seeds don’t stand a chance. Once again, it’s humans to the rescue as we shove bagged seed into the fridge among the groceries, giving them a nudge in the right direction before giving them a swift, luxury blast of heat to warm them up again in readiness to brave the world.


At the other end of the scale, winter-flowering snowdrops face breeding challenges in a season when pollinating insects are few and far between and have adopted a tried-and-tested strategy to produce youngsters. And without ants, snowdrops wouldn’t do half as well. Once their pristine blooms fade, snowdrops collapse, and their seed pods containing a special protein-rich attachment – elastiome – grow on the soil’s surface. It’s an irresistible treat for winter-foraging ants, who diligently drag fallen seed to safe underground nurseries, where it stands a better chance of sprouting without being exposed to above-ground elements and, at the same time, provides a nourishing meal for their larvae. By happy coincidence, seeds remain unharmed, are duly planted and a new generation is assured.


Without ants, there would be no acacias – ‘wattles’ to those Down Under. And there’s nothing a hungry ant enjoys more than the tender, succulent stems of wattle pods. But have you ever sat and watched ants going about the daily grind? With over 12,000 known species recorded globally, ants are just about everywhere: in domestic gardens, high in tree canopies, deep in the soil and barren deserts, isolated outbacks and savannahs. From stretchering the dead to collecting seed, their agility at seed dispersal is legendary.


Ants communicate by laying down chemical scent trails, which accounts for those familiar long lines of military marching, but they also use pheromones to identify and distinguish social status as well as the nest to which any ant belongs. Some species even send out SOS signals by stroking a spike on their hind legs to summon help in emergencies.


A large ant colony lives under my terrace. I can’t recall exactly when they set up shop, but evidence of their residence becomes visible each spring as the weather warms up and little heaps of soil suddenly litter cracks in the paving. It’s embarrassing to admit how many hours I’ve sat transfixed by their industrious activity, and I make no apology for sitting doing nothing. Watch them long enough and you’ll realise that ants are an outstanding tribe. As the years pass the colony has extended hugely. The small village has now expanded into a sprawling subterranean metropolis under my feet. Thousands of ants (maybe millions, anyhow, far too many to count), all working together to create a hugely sophisticated community.


Today, some of them are dismembering a beetle. Yesterday, it was a moth. The day before, a grasshopper … dissecting corpses with the precision of a Formula One pit crew. I was dumbfounded to find an explanation of this intricate surgery that read like an episode from a medical drama. Astonishingly, carpenter ants carry out life-saving surgery on their fellow nest mates. Research from the University of Lausanne discovered that not only could they detect the location of injuries, but to some extent can diagnose and treat wounds to maximise the wounded’s chance of survival. Ants suffering with femur or thigh injuries received pre-amputation treatment, with ants licking the wound before removing the damaged limb. Yet injuries sustained in the lower leg were subject to the same licking but no amputations were carried out. I knew it! Each of my ants seem to know their role: hunters, gatherers, medics and lookouts, while others form an orderly line and tramp back home to a large acacia where visible holes as large as thimbles at its base are their points of entry and exit. It’s always staggering to witness the weights they carry. It has been long established that ants can easily heft in excess of 100 times their own bodyweight, which is proven as they hoist leaves and bug debris with consummate ease but quite marvellously; recent studies show that the common American field ant can cope with pressures 5,000 times heavier.


As importantly, these extraordinary insects form an vital part of the food chain and are champion recyclers, playing an indispensable role in waste management and redistribution of nutrients. And not just in our gardens. Recycling and aerating the soil through their intense tunnelling, studies show that ants are responsible for removing over 50 per cent of available food resources from rainforest floors, leaving the remaining debris for other animals to clear up. Their social structure forms a valuable framework, displaying a fascinating division of labour that influences resources acquisition and, consequently, they are unique lynchpins in the environment. Oh, to be an entomologist!


From ants to jackfruit, a tree that requires more hefty helpmates in its bid for successors. Jackfruit happens to be a bit of a delicacy if you’re a macaque monkey. Relying on a diet rich in fruit and plants, long-tailed macaques and the largest tree fruit in the world make a harmonious duo. Indigenous to South-East Asia, macaques have received a lot of bad press in recent years, being forced from wet lowlands and dry forests through habitat loss to interact with humans as never before. Blessed with superior intelligence, you’ll find endless online videos of these cheeky opportunists stealing tourists’ sunglasses and bartering them back for a snack.


Typically, jackfruit bear hefty yellow, egg-shaped fruits some 2ft long and weighing roughly 10kg, which ripen in the rainy season. Clever as they are, macaques can’t tell a ripe fruit from an unripe one without assistance. Enter the giant Malabar squirrel, who, with its acute sense of smell, can sniff out ripe fruit in a flash. The cunning macaques wait until a squirrel has identified a luscious fruit and then shamelessly mug him of his find. Using sharp teeth to rip away the tough skin to get to the tender flesh inside, a game of I got it first!, or in British parlance, Bugger off! ensues, with the squirrels valiantly trying to retain their prize while being constantly batted away by the monkeys. If the battle is lost and with the fruit still too large to handle, macaques gnaw through the stems, sending fruit smashing to the ground and then by digesting, defecating or spitting out seeds, they give jackfruit offspring their start in life.


As impressive is their use of tools. Macaques, chimpanzees and capuchin monkeys use stones, rocks and sticks in daily tasks for cracking nuts or fishing for termites. Macaques have even been seen washing sand off fruit before eating it and while birds may not be as dextrous, Caledonian crows make use of sticks to probe for food and black parrots use stones to pulverise shells before eating the crushed powder and offering the regurgitated snack to woo females.


And plants are no less inventive in their quest for seduction …


POLLINATION:


Courtship, Bees and Hoverflies


Bees get all the credit for pollination and are responsible for producing most of the food we eat and pollinating roughly 80 per cent of all flowering plants worldwide. Without their benevolent industry, much of the fruit, vegetables and other sweet treats like honey, wine and chocolate would disappear from our supermarkets. Gardeners are encouraged to grow nectar-rich plants that attract pollinators for good reason. It helps maintain a healthy garden balance and provides essential food for valuable insect populations, but most people seem to think it’s just bees and butterflies that do all the heavy lifting. Bumble bees, alongside cats and dogs and teeny-weeny bunny rabbits, prove certain species are deeply ingrained in human affection, so how is it that hoverflies are so overlooked? I bet you’ve never given them a second thought.


Not nearly as stripy or fuzzy as bees, hoverflies have an image problem. Highly migratory, trillions of high-flying hoverflies make seasonal pilgrimages each spring to southern Britain, rarely receiving the accolades accorded to buzzy bumbles, although they are thought to be the world’s second most-prolific insect pollinators, visiting over 70 per cent of global crops. And what a fascinating tribe they turn out to be.


So convincingly do they imitate the behaviour of bees and wasps that they are often mistaken for them. Master mimics with no capacity to sting, they’re more likely to lick your arm with their long tongues than deliver a stinging reprimand. Admittedly, they are unable to carry as much pollen as bees, but being superb aviators, they fly greater distances, travelling hundreds of miles a day, distributing billions of pollen grains over both land and sea between Britain and Europe.


It’s impressive to learn that hoverflies eat 6 trillion aphids and visit billions of flowers seasonally, and just when I thought my admiration for their industry could soar no higher, I learned they are not beyond laying their eggs in bees’ nests, where you’d think they might receive a hostile welcome. On the contrary. Instead of disrupting a hive’s harmony, bees gladly accommodate hoverfly larvae because hatched youngsters offer an efficient cleaning service by conveniently hoovering up undesirable debris.


So busy at playing good Samaritans, hoverflies are seemingly unaware of their market value, although some plants use cunning and deceit to attract these super-charged pollinators. Orchids can be a capricious crowd with exacting demands. Native to south-west China, the mysterious slipper orchid proves to be a practised deceiver. Its bronzed, mottled flowers display white tufts that, from an aerial view, might easily be mistaken for an aphid colony by any self-respecting hoverfly. To make a convincing show of things, the orchid adds a dollop of honeydew while simultaneously wafting a fake aphid scent, hoping to lure them with the promise of a hearty meal.


All potential parents, whether animal, human, reptile or insect, seek hospitable housing when they are thinking of starting a family, and our hardworking Mrs Hover makes a beeline (pardon the contradiction) for the orchid in the belief she has found decent lodgings to raise her kids. Impervious to the con, mum lays her eggs, getting dredged with pollen in the process, and the wily orchid, now royally fettled, can sigh in relief that its ruse paid off.


No less calculating is the Christmas star orchid with gleaming white, waxen petals and distinctive spurs (extra-long nectar tubes), which is equally exacting in its choice of bedfellows. There is only one romancer it’s hoping to attract – the African hawkmoth, a pollinator with a tongue long enough to do the job. But at least the Christmas star has the good grace to offer post-coital rewards. The British bee orchid defies family tradition, employing more self-reliant traits – a self-pollinator, she simply drops pollen on her own female parts to fertilise her flowers.


Some plants are highly inventive in their bid for fertilisation, and not beyond harnessing sex slaves to suit their purpose. To look at an elegant evergreen bull bay, or magnolia, with its opulent waxy chalices wafting lemon-vanilla fragrance, you would never imagine this aristocratic shrub has ever practised deception in its life. More gaoler than breezy first date, its seductive cunning is driven by necessity when, millions of years ago, it heavily relied on beetles for pollination. An intriguing behaviour so ingrained that modern-day magnolias still practise the same crafty ruse today. Closing off the female stigma, it traps beetles overnight inside the flowers, liberally dowsing them with fresh pollen. Come daybreak, the love slaves are released to fly off and pollinate receptive blooms.


And some plants don’t bother investing valuable resources such as nectar, showy flowers or fragrance to attract pollinators. Many of the world’s most important crops are wind pollinated, including barley, corn, rice and wheat. So too, are firs, pines, spruce, hazelnuts, pecans and walnuts, which produce larger quantities of light, dry pollen from small, plain flowers that is carried on the wind. Not being an exact science, you can imagine that the majority of pollen goes to waste but enough lands on target to justify the process.


Unpleasant body odours do little for human courtship but, as I discovered years ago, a nasty niff can be just the thing a plant needs to attract attention. Shortly after moving house, a strange plant put in an appearance. I watched its swift growth with interest on account of the fact I had no idea what it was. Tightly wound umbrellas rapidly unfurled into fabulous marbled foliage, followed by spectacular deep-burgundy, lily-like spathes. A few days later, a polished purple-black appendage emerged at its centre. From a design point of view, it was a stunner.


A few minutes thumbing through my plant encyclopaedia revealed it to be the exotically named voodoo or stink lily. Or to be politically correct, Dracunculus vulgaris. Deserving of a starring role in any sci-fi film, its moody purple blooms (which aren’t flowers at all but bracts), are truly eye-catching and the vulgar tag comes from its scent. Numerous red and purple flowers have this peculiar reek, not exactly the stench of rotting flesh but certainly an unpleasant boggy whiff that barely lasts a few days or so. Certainly not off-putting enough to make me reconsider giving my voodoo lily garden room – its handsome swagger far overshadows its malodorous personality. The foul smell attracts its own admirers by way of beetles and flies – proving some people just love a bad boy! And what a stealthy seducer it turns out to be. That astonishing (if you’ll pardon my indelicacy) phallus sits over a lumpy chamber that houses both male and female flowers. Attracted by the stink, flies slide down the smooth, shiny spathes and are then held hostage for twenty-four hours. The slick surface prevents them from clambering out again and as the captives stumble about trying to find an escape route, they dust pollen over the stigmas of female flowers. At which point the male flowers burst, their spathes wither and the exhausted sex slaves are finally liberated.


Bonneted columbines are famously promiscuous, and it won’t matter if you’ve elected to grow the enchanting, spurred A. ‘Blue Butterflies’ or a crowd of gorgeous spidery A. ‘Yellow Queen’, because those mischievous pollinators will sprinkle pollen willy-nilly across your aquilegias and over time, you’ll find your restrained colour chart is all over the place.


In the plant world, the dating game is often no more straightforward than in ours, and some plants, including many apple and pear cultivars, are just plain sterile, lacking the ability to produce homogenised offspring without some sort of intervention. For the record, if you’re growing apples, any crab apple will serve the purpose – they are more than happy to service all comers belonging to the apple family.


Other plants are simply unable to mirror identical family features, owing to their method of reproduction, which might be a blessing in disguise for some. The stinkhorn mushroom, with a face only a mother could love, reproduces by spores, followed swiftly by my pet hate, the sludge-coloured Rosa ‘Viridiflora’, which is resoundingly sterile. Surprisingly, infertility is no barrier to breeding. Plants didn’t get to where they are today without getting artful and they use all kinds of emissaries from breezes to bees to get the job done.


SEXUAL REPRODUCTION:


Sex and Manipulation


The media would have us believe that men think about sex every seven seconds. Although it’s a good headline, if it was true, I doubt they’d get anything done. In reality, research shows that men think about sex about nineteen times a day, and women, half that number. Interestingly, men thought almost as much about food and sleep, making me wonder (although this a speculative leap lacking any scientific evidence) whether men still harbour latent hunter-gatherer instincts? Anyway, if we could read plants better, we might find their preoccupation with sex is significantly higher – and the assumption that all plants are hermaphrodites is equally flawed.


Charles Darwin (1809–82), an English naturalist whose theory of natural selection provided the foundation of modern evolutionary studies, revolutionised our understanding of the natural world with ideas that were inconceivable at the time. Together with other botanically inclined thinkers, he provided profound insights into the incredible diversity of life on Earth – the origin of both the human species and plants.


As we’ve seen, numerous plants possess both male and female reproductive organs, negating the need to mate, since they can do the job quite neatly alone. So, it’s surprising they do everything in their power to avoid self-sexing for fear of the damaging effects of in-breeding. Darwin was among the first botanists to ponder the contradiction, baffled as to why plants should ever need to have separate sexes if they were capable of doing it themselves. And he concluded that the most likely explanation was that hermaphrodites would possibly benefit by becoming experts in one sexual function, rather than being Jacks of all trades. Put simply, if a plant is going to divert all its effort into making leaves instead of pollen, seed production would fly out of the window, limiting the opportunity for expansion.


Nothing sells like sex. Films, books, tabloids and kiss-and-tell scandals keep the world enthralled. Plants, of course, don’t crave erotica – but they are relentless seducers, flaunting colour and perfume and flirting shamelessly with bees, birds and breezes for one end: reproduction. Fortunately, plants don’t go in for complicated emotional relationships – no need to find a soulmate or argue about who does the housework or childminding. They don’t even need to be in the same room, because plant reproduction can happen in diverse environments – no hand-holding or romance required. Such economy ensures a parent’s genetic characteristics are passed on, allowing plants to produce kids in a relatively short time compared to humankind. You have to remember that plants have no emotional attachment to their offspring, and to ensure their successors, like most living things, they procreate either by sexual or asexual reproduction. At the risk of stating the obvious, let’s briefly define the difference.


Sexual reproduction requires two parents to contribute genetic material to produce unique kids. Some plants have both male and female cells (gametes) and through fertilisation, the combined DNA from two separate plants or parents produces seed – or children, if you like. The genetic material donated by both parents means that their offspring aren’t identical to each other, giving rise to diversity which can help them adapt to environmental changes.


On the other hand, asexual reproduction allows a single parent to produce offspring that are identical to each other and exact clones of the single parent. Both methods have their pros and cons, which is why some organisms do both to maximise their chances. While the asexual process is incredibly efficient, inevitably, there are drawbacks. As well as passing on positive influences, offspring also inherit family flaws, with kiddies liable to fall prey to the same deficiencies and diseases as their parent. Since the kids all descend from a single organism, they are clones of each other, precluding the variety of diverse physical and emotional characteristics seen in human procreation.


And of course, should there be a disastrous environmental event, it can wipe out an entire species, evidenced by Dutch elm disease, first identified in north-west Europe in 1910, which rapidly spread to the UK and Scotland, wiping out between 10 and 40 per cent of elms. Fortunately, by the 1940s, it had died down and scientists at the time predicted that unless the fungus altered significantly, another epidemic was unlikely. Like COVID, they weren’t expecting a second, infinitely more aggressive wave caused by an entirely different species. But that’s what happened. In the late 1960s, a fatal fungus spread by elm bark beetles on logs imported from Canada to the UK wiped out these elegant trees in their millions.


And what about family traits? Did you inherit those flapping ears from your father or that appealing pert nose from your mother? Are those gorgeous, sculpted cheekbones from granny? Or do your parents swear blind you must have inherited that unruly red mop from your great, great, great-grandfather twice removed. Ah, the theory of genetics, attributable to – would you believe – sweet peas.


Although perennial sweet peas lack the gorgeous colourways and perfume of the seductive annuals, they can be relied upon to flower year after year with little intervention. (By the way, if you want to keep sweet peas blooming for as long as possible, pick the flowers daily or they’ll revert to survival mode and quickly make seed pods.) However, a rather more significant discovery by an Augustinian monk, Gregor Mendel, in the late eighteenth century proved revelatory. You have to hand it to the thinkers, philosophers and botanists of the period, challenging known norms and discovering new ideas and technologies that proved to be world changing. Our stoic monk, studying mathe­matics and sciences at the University of Vienna (twice failing to gain his teaching certificate), was greatly distracted by inherited genetics.


Yet, academic failure didn’t deter him from conducting what must have been a tireless study, which overrode all perceived wisdom of the time – that children’s physical characteristics were a diluted blend of their parents. In what must have been an excruciatingly laborious process, from 1857, he grew over 10,000 ordinary sweet peas, meticulously detailing each plant’s height, pod shape and colour. Being hermaphrodites, peas possess both male and female cells, which means they can self-fertilise. Mendel observed that when peas were left to their own devices and fertilised themselves, certain physical characteristics were consistent in their offspring. In other words, had he been breeding horses and not sweet peas, the foals would strongly resemble the parents. Dominant genes, he concluded, would always be displayed in a first generation and recessive traits popped up in the next generation, just as long as plants self-fertilised.


Family traits are all very well, but no self-respecting parent can think about raising a brood without first putting down roots. Unsurprisingly, growing mediums and soil are the most important elements in a plant’s development. And as it turns out, soil is a very interesting thing indeed.


SOIL:


Dishing the Dirt


As caviar is to lumpfish, so soil is to dirt – and it wasn’t until I got into horticulture that I came to realise that soil is a pretty marvellous thing. Without a decent drop of the stuff, plants are beggared before they even begin. Would you believe that just a quarter of a teaspoon of soil contains up to 10 billion living organisms, outstripping the number of people on Earth? To date, a mere 1 per cent of soil microorganisms have been identified and with such vast microbial diversity, it’s not surprising we still know so little about it.


Soil is what lives under the dirt. A living, breathing organism that continually absorbs oxygen and releases carbon dioxide. A complex, earthy layer packed with bacteria, minerals and organic matter from decomposing plants plus vital air and water. Soil provides living quarters for millions of beneficial creatures and bacteria, and all terrestrial life depends on it staying healthy.


Earthworms are super-efficient recycling centres. As they tunnel through the darkness, their slow, relentless excavation simultaneously blends, oxygenates and loosens soil as well as creating advantageous drainage channels to filter excess ground water. Eating everything from fallen leaves to dead animals, plants and fungi, their signature worm castings contain an impressive 1,000 times more beneficial bacteria than the original soil they ingest – and five times more nitrogen and phosphorous.


Dirt, on the other hand, is what you’re left with when all these magical ingredients are depleted. In reality, most of us get the soil that comes with a house purchase or rental, and if you’ve bought a house on a new development, you can bet your bottom dollar that the developer has left nothing behind worth having. Universally, builders scrape off all the good stuff to dig house foundations and what impenetrable lumpiness is left behind isn’t worth a light.


Medieval farmers had a workaround for unpromising soil and commonly travelled for miles to load up their carts with chalk and lime to enhance indigenous heavy clay to boost crop productivity in a process known as marling. They would till the marl together with well-rotted manure in their fields, transforming stubborn clay that is notorious for compaction, which impairs drainage and air retention, and transforming it into a fertile, workable tilth. If you look at it from a plant’s point of view, it’s so much easier getting young roots down into an expandable substance that allows free growth and a wealth of nutrients. I’ve always imagined it must be similar to kicking off a tight pair of shoes after a working day and instantly experiencing that rush of relief as the blood flows back to your feet.


Aside from providing for plant life, soil helps mitigate climatic events, soaking up vast quantities of water during heavy rainfall or flooding and minimising the effects of drought by drawing on water reserves during prolonged dry periods. As well as filtering out pollutants that pass through its sponge-like layers, it’s also a gigantic carbon store. Second to the oceans, soil is the planet’s second-largest active pool of carbon. However, the soil’s capacity to retain vast amounts of stored carbon is compromised by the continuous exchange of carbon between soil, the atmosphere and plants – driven by unsustainable land-management practices and changes in land use.


Most of us are acutely aware of carbon dioxide, a major greenhouse gas that traps heat in the atmosphere and warms the planet. It is largely produced by wildfires, the burning of fossil fuels, coal extraction, natural gas and oil production, as well as by natural events such as volcanic eruptions. According to NASA, human activity has increased atmospheric carbon dioxide levels by 50 per cent in less than 200 years. This highlights why soils are so vital in the climate crisis as they store more carbon than the world’s atmosphere, plants and forests combined.


Soil is also nature’s larder, giving life to 95 per cent of the crops in our fields, trees in forests and the flowers in our gardens. But we are losing topsoil at a worrying rate, somewhere between ten and forty times faster than it is formed. Just as our bodies repeatedly replenish our skin by shedding old cells and creating new ones, new soil is formed daily – but boy, oh boy, is it a slow process. According to the Soil Society of America, it can take up to 100 years to produce just an inch of topsoil in warm, humid climates, and a sobering 1,000 years in colder, drier areas. That puts soil health right up there on the eco-agenda.


As new soil is formed, so it can die, and humans are pretty good at killing it. Excessive agricultural practices, the use of chemical fertilisers and pesticides, coupled with excessive cultivation, might mean cheaper food in the short term but in the long run, it’s incredibly damaging to delicate soil ecosystems. But why should it be an issue? We don’t have to look far back in history to find out.


The Great Dust Bowl crisis of the 1930s affected the south-west Great Plains of America when the enacted Homestead Act of 1862 promised an irresistible opportunity. For a nominal fee, any US citizen over the age of 21 (as long as they had never borne arms against the government) could claim 160 acres of allocated land. A once-in-a-lifetime opportunity that drew soldiers, farmers and African-American labourers to take up the challenge. I’m sure that President Abraham Lincoln was well intentioned when he made a speech at New Haven, Connecticut, in 1860, espousing his hopes for a better future:




I don’t believe in a law to prevent a man from getting rich; it would do more harm than good. So, while we do not propose any war upon capital, we do wish to allow the humblest man an equal chance to get rich with everybody else.





It’s doubtful he could have envisioned the disaster that followed, some seventy years later.
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