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To my mother, Edilia, who instilled in me a deep love of nature, and to my son, Matheo. May I pass on to him that same passion, so that one day he may enjoy opportunities similar to those that have enriched my life.







Look again at that dot. That’s here. That’s home. That’s us …

The Earth is the only world known so far to harbour life … Like it or not, for the moment the Earth is where we make our stand …

There is perhaps no better demonstration of the folly of human conceits than this distant image of our tiny world. To me, it underscores our responsibility to deal more kindly with one another, and to preserve and cherish the pale blue dot, the only home we’ve ever known.

Carl Sagan reflecting on a photograph of Earth taken by the Voyager 1 space probe from a distance of 6 billion kilometres (Pale Blue Dot, 1994)
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Prologue

I stood in front of the glasshouse bench. It was a frosty early morning at the Royal Botanic Gardens, Kew, London.

    In front of me was a café marron plant, a gorgeous shrub that never stops blooming, with dark green leaves and snow-white jasmine-like flowers. It had been grown from cuttings taken from a plant on the island of Rodrigues in the Indian Ocean.

Actually, I should say the plant: it was the last of its species left in the world. This species, with the Latin name Ramosmania rodriguesii, had long been thought extinct. It hadn’t been seen in the wild for over fifty years, but suddenly, in 1980, it was rediscovered by a schoolboy.

Cuttings have limited uses. Only seed production could secure its long-term survival in the wild. Without seeds, it was destined to die. Experts had tried everything over the years to make this happen, but had failed.

Now it was my turn. Could I break the code?

I chose a bloom, then carefully unwrapped the scalpel blade. I placed it against the flower and held my breath.

I was about to make the cut that could change the fate of this species.




Introduction

A Messiah’s Manifesto

Let me introduce myself. My name is Carlos Magdalena, and I am passionate about plants.

In 2010 I was labelled ‘El Mesías de las Plantas’ by Pablo Tuñón, a journalist who wrote about my work in the Spanish newspaper La Nueva España. I suspect the name was partly inspired by my post-biblical (though pre-hipster) beard and long hair, and also because I was spending a lot of my time trying to save plants on the brink of extinction.

This alias reached a worldwide audience when Sir David Attenborough mentioned it while interviewing me for Kingdom of Plants, a series filmed at the Royal Botanic Gardens, Kew. The Plant Messiah quickly became my media moniker, offering ample opportunity for mockery among friends and colleagues alike. My family love the idea of my mum coming on to the balcony to shout, ‘He’s not the Messiah, he’s a very naughty boy!’ in the style of the legendary sketch in Monty Python’s Life of Brian.

Don’t panic, though. I don’t have a messiah complex.

I recently looked up the word messiah. It has several definitions: ‘a leader regarded as the saviour of a particular country, group or cause’, ‘a zealous leader of some causes or project’, ‘a deliverer’ and a ‘messenger’. I’m aiming to be them all.

My mission is to make you aware of exactly how important plants are; in fact, I am obsessed with this idea. I want to tell you all about them and what they do for us, how crucial they are for our survival, and why we should save them. Plants are the key to the future of the planet – for us and our children – yet they are taken for granted by billions every day and we are often dismissive of their benefits. I am frustrated, sometimes angry, at this ignorance and indifference.

We may be blind to the fact, but plants are the basis of everything, either directly or indirectly. Plants provide the air we breathe; plants clothe us, heal us and protect us; plants provide our shelter, our daily food and our drink. Think medicines, building materials, paper, rubber for car tyres and contraceptives, cotton for denim jeans and linen for dresses. Think bread, beans, tea, orange juice, beer and wine. Think Coca-Cola. Then think about how cows eat grass, silage or hay, supplying our meat and milk; how chickens eat wheat and seeds and give us eggs; how sheep eat grass and give us wool.

You see, plants are our greatest yet most humble servants; they care for us every day, in every way. Without them we would not survive. It is as simple as that.

In return for their generosity, we treat them appallingly. They are unappreciated and drastically undervalued. We don’t treat them like servants, but like slaves. Their homes are destroyed, their families decimated. They are forced to mass-produce and sprayed with chemicals. Factory farming is not just for animals but for plants also, and the environmental cost of this can be just as destructive (unsustainable palm oil development is just one sad example of this).

We destroy rainforests to plant crops in soil that can’t support them. Without thought of what treasures the forests might hold, we drive flora and fauna to critically endangered levels and even extinction. During exploration and colonial expansion, we introduced goats to islands where they duly grazed the unique and delicate native flora until there was none left, removing the ‘green glue’ that stabilized the soil and causing erosion problems that washed entire islands away. We introduced invasive weeds: a stifling, creeping death, smothering the local flora in a sinister form of botanical colonialism. Even today we build houses on agricultural land, laying endless kilometres of lifeless, white-lined tarmac over what were once wild, flowery meadows, blocking our minds to the consequences. It’s a display of ‘plant blindness’ of epidemic proportions. With the destruction of plants, we destroy the fauna too. Bird, mammal and insect species – all gone for ever. We rarely even think about what we’re doing, and when we occasionally do, we still don’t fully understand the consequences.

We have moved away from millennia of direct contact with plants; since the Industrial Revolution the majority of the population in developed nations have never worked with them and rarely communed with them. In the shift from the countryside to the city, we have lost our direct link with plants.

A great part of the problem is that whatever we do to them, plants can’t speak, they can’t plead their cause, warn of the folly of their destruction or remind us of their importance with a raised voice or slammed fist on a table. Plants do not bleed when slashed, can’t scream when burned. They can’t write a message in a book. They need someone to do it for them.

If they can’t produce seeds to ensure their survival, because their populations are so badly fragmented or reduced, or the survivors are just clinging to life, they need someone who will speak up on their behalf. They need someone who will say, ‘I will not tolerate extinction.’ Someone who understands plant science and will passionately champion their cause, using whatever means possible to ensure their survival.

Many of the world’s great gardens, like Kew, are not just for public education and entertainment. They collect and conserve rare species, in cultivation and in the wild, saving them from oblivion and making them available to science, and have done so for generations. The collective academic and horticultural genius of their staff is unrivalled, their collections world-renowned. Though they are committed and passionate, they need someone to broadcast their message to the people on a global scale.

I want to be this person.

I want to make the world aware of what plants do for us. I want us to give plants a value and appreciate what they do. I want us to understand their importance for our survival and the survival of our families – our babies, grandparents and future generations. I want us to realize that without them we would die, and most living things on land and in the air would die with us. I want us to be enthused by the importance of conservation, to be fired with the determination that we should never give up, even if there is only one plant left in the world. I want us to understand the importance of plants so much that we are moved to do something about it.

A messiah can’t change attitudes without supporters who will spread the gospel. When it comes to conservation we need passion, we need motivation and we need action. It is time for a change.

I want this book to start that change. People need plants and plants need people, and spreading that message begins with me and you.
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1

Genesis

To understand what motivates a plant messiah, you need to understand my heritage.

I was born in 1972, in the little town of Gijón in Asturias, northern Spain. I must have inherited my taste for working the land, and my love of flowers, from my mother, Edilia, a florist.

Though my sister and my brothers are interested in the natural world too, I am the only one of us who makes a living from it. My sister, Claudia, the oldest of my siblings, works in a Spanish version of Harrods. My older brother Falo, who was a salesman, sadly died five years ago. Another brother, Miguel, is a lorry driver, and another, Javi, runs a small music club. I am the youngest. Like any large family, we have a range of talents – there’s the sporty one, the artistic one, the musician, the naturalist. I have always been able to learn something from them, and from my uncles, aunties and cousins too. I have definitely been shaped by the interests, passions and fears of our tribe.

My mother was nine at the start of the Spanish Civil War, and her family suffered greatly. There were often insurrections in Asturias. In 1934 there was a miners’ strike, when the anarcho-syndicalists declared themselves independent from Spain. It developed into a revolutionary uprising that was crushed by General Franco, who deployed Moorish troops to do so. Today the uprising is often considered to be the prelude to the Spanish Civil War, which itself is often considered to be the spark that ignited the Second World War, so it could be argued that the Second World War started in Asturias, too.

The civil war had a massive impact on people’s lives, as bitter lines were drawn between Republicans and Fascists. It was even fought within families: you could end up shooting your uncle, or your father, without realizing it. My mother lived in torment from the age of nine to about thirteen, and in the post-war period there was heavy rationing and a right-wing Catholic dictatorship to endure. Then war exploded again, this time throughout the rest of Europe. These were not ideal circumstances for any young girl or boy to grow up in.

After the civil war, she and her seven brothers and sisters worked the land, but the food was taken by the state and they had little left for themselves. My grandfather used to grow a small amount of tobacco, and he hid it in the maize fields so that the army wouldn’t confiscate it, but they always somehow found out.

It was hard for the family: they had very little food and barely any resources. Everyone had to be self-sufficient, but not in the modern, fashionable sense of the word – this was for real. It was the only way they could survive.

Franco and his supporters had a fascinating attitude to nature. They wanted to homogenize the country and eradicate anything that threatened productivity. In previous centuries, people had felled large expanses of ancient oak forest in Asturias and other regions in northern Spain, some of the most biodiverse places in Europe. Much of this wood was used to construct the galleons which first reached the Americas and then went on to form the ‘invincible armada’ of the Spanish navy. Franco continued logging these rich native forests, and made the problem worse by replacing native species with rows and rows of eucalyptus and pines. It was like an ethnic cleansing of nature.

As a consequence, even today, Spain catches fire every summer. The state blames it on people having barbecues or throwing cigarettes from their car. Is it their fault, though? Or is it the fault of Franco and company, who destroyed the richly diverse flora and fauna and planted highly flammable vegetation instead? There is now a movement to clear out the eucalyptus and replace them with native species, but it is hugely expensive and you have to remove every single eucalyptus stump because it regrows vigorously when coppiced.

Many villages, including San Esteban de Dóriga, where my mother lived, were surrounded by forests that had been there since the Iron Age. You could keep bees there, harvest berries and mushrooms, graze your cows and goats. These native forests were a useful resource to the whole community, year after year. You couldn’t ‘slash and burn’ the whole lot, but you could cut down a tree and bring it into the village for your own use.

Franco, however, wanted to populate the whole of Spain, and put everything to practical use. Any animal that did not produce a profit was vermin, and had to be destroyed. People would go out shooting in the forest, put the ‘unproductive’ dead bears and wolves in a car boot, then go to the town centre and show them for a government fee. Records for the whole of Spain show that in 1969, 150 bears were killed. By the 1980s, when I was a kid, there were only eighty left.

These records make sobering reading.1 From 1944 to 1961, the total number of birds, mammals and reptiles killed in Spain was tallied at 655,010. Among them were 1,206 golden eagles, 11,105 black kites, 47,739 ravens, 2,278 choughs, 103,322 magpies, 1,961 wolves and 10,896 snakes.

Poisoning was by far the most destructive method. Vultures suffered, because people would put out meat laced with strychnine as bait for other animals, and their corpses, which the vultures fed on, would become toxic too. They forgot that vultures stopped the spread of disease (if a cow dies of contagious bovine tuberculosis, for example, vultures will pick the bones clean, preventing the disease from spreading to other animals). Perhaps people thought that God made the land and the vermin so we could kill it for entertainment.

Although Franco’s policies drastically reduced the numbers of wild animals, thankfully none resulted in mass extinctions.

Yet we have not learned from our mistakes. Even today, farmers demand that the authorities keep killing wolves, even though when this is done in a random way it is detrimental to farming. Breaking up wolf packs causes even more damage to farmers, since lone wolves are more likely to attack livestock, which are easy prey. And most of the damage attributed to wolves is actually caused by wild dogs, which, in turn, are one of the wolves’ favourite prey. Funny, that.

Hearing these stories when I was young made me aware of the importance of ecosystems and how vital it is to conserve animals and plants. I became interested in politics, and started to realize that the wanton destruction of nature was part of the folly of man.

Sandwiched between the Cantabrian Mountains and the sea, Asturias is one of the most rewarding places on earth – if you are into natural history. It is fifty kilometres wide at one end, and about twenty at the other, and the topography is steep. Rivers tumble straight down from the mountains into the sea. You can be at 2,500 metres above sea level, looking at the rugged mountain scenery, yet only thirty kilometres from the sea. Among the peaks there are waterfalls and several glacial lakes. It is one of the few places that openly display the geological history of the earth, from the day when the first molten rock solidified. In one place there are dinosaur footprints; in another, mounds of coral fossils, or fern fossils in carbon deposits.

Asturias is an unbelievable place for wildlife – the perfect place to learn about nature as a child. There are around seventy protected areas (landscapes, natural reserves and national natural monuments), and the first national park ever declared in Spain, the Picos de Europa National Park. The jagged limestone mountains of the Picos de Europa define the eastern part of the region. They are intricate, with steep, narrow valleys and gorges, sometimes running north to south, then suddenly east to west. It is like a corrugated fingerprint of valleys, so a valley that is four kilometres away in a straight line might be ten kilometres away by road. What’s more, Asturias boasts the largest patch of primary deciduous forest in Europe, the last viable population of brown bears and the largest wolf population in Western Europe, not to mention the greatest densities of otters, boars and chamois on the continent.

Near to where I spent my childhood are the River Nalón and its main tributary, the River Narcea. The Nalón drainage system flows from the mountains through pristine forest, and is teeming with salmon and aquatic wildlife (sometimes I think that I am like a salmon, born in the northern Spanish rivers and migrating to England). I call the Nalón the Amazon of Asturias. Just as the Amazon has its Rio Negro (Black River), so too did the Nalón: when I was a child, the waters in the mid-lower course of the river were like dark chocolate, it was so heavily polluted with charcoal washings from the charcoal production there, but a programme to restore the water quality has helped enormously.

The village where my mother was raised, San Esteban de Dóriga, near the River Narcea, had only about thirty inhabitants when she was growing up. It is surrounded by forests, hedgerows and apple orchards, and although it is part of Spain, it is far from sun-bleached: Asturias has almost double the annual rainfall of London.

Asturias was the kind of place where people would work together for the benefit of the community. If there was a road to be built or the forest needed clearing to stop forest fires, everyone joined forces and gave their time for nothing. I am sure life in Britain was once like this too. The traditions and landscape of Asturias, with its corners of almost untouched land, deeply affected my attitude to wild habitats and their conservation.

About thirty kilometres from where I lived was an industrial town called Avilés. It was, and still is, highly polluted and was recently claimed to be the most polluted town in Spain. When I was young, you could smell the town eight kilometres before you reached it, and if you were unlucky enough to have to go there, you always ended up with streaming eyes or a hacking cough. In 1980, a report in the newspaper El País stated that six out of ten people seen in the local A&E department were there because of respiratory problems such as chronic bronchitis.

It seemed incredible that you could have both of these scenarios within thirty kilometres of one another. On one hand, there was rich biodiversity, wildlife and rugged scenery, and on the other an industrial, polluting nightmare, suffocating the life around it. All that was good and bad on the earth was there. Having seen both up close, I knew which side I wanted to choose.

By the time I was five, I was looking after the plants at school and had become the authority on natural history for my friends. If I didn’t know the answers to their questions I would go home and ask my mother or look in books until I found out. When I was older, I read all six volumes of an encyclopaedia called Natural Science, from cover to cover – twelve times. As they were expensive, my father said I should read them only if I rested them on a table, but I would take them to the toilet, lock myself in and sit there for hours. My family still has them.

Natural history soon became my sole passion and interest. I knew the names of all the fish in our aquarium, the birds which flew around the town, and the plants in the fields and surrounding streets. Back then, we didn’t have the same focus on television and social media as children do now; to keep ourselves entertained we played with our dogs, or looked after parrots or exotic birds, or went walking in the surrounding countryside. I learned how to care for my pets, looked up the places where they came from and studied how they lived. We had an English canary called Manolito. He sang so loudly that at lunchtime we had to cover his cage with a cloth – it was the only way you could hear yourself talk. I also kept exotic birds such as Speke’s weavers, cut-throat finches and an American northern cardinal (which was probably my favourite). My father built a large aviary in the orchard of our finca – Spanish for a rural or agricultural piece of land, usually with a cottage. And from then on the list of birds and pets grew and grew. In the end I had so many pets that my parents imposed a ban on any more feathery or furry family members.

A man named Félix Rodríguez de la Fuente was my hero. He was a medical doctor and was into hunting and rural pursuits, so he understood nature – to catch something, you have to understand the ways of your prey. In the late 1950s and early 1960s, he and a few English people resurrected the art of falconry in Spain, mostly using medieval books. In 1975, he became the presenter of a natural history programme called El Hombre y la Tierra (The Man and the Earth). In this show he would do things like raise a goshawk, and also find a pair that was nesting, then combine shots of the trained bird with sequences of those in the wild, so viewers could compare how these birds lived and caught their prey. He also raised a pack of wolf cubs and trained them as hunting dogs, so if he wanted to film a pack of wolves chasing a deer he could release them and accurately predict where they would go, sometimes over several kilometres, positioning cameras along the route to film them as they ran. In much the same style as David Attenborough, he was an incredible narrator – intense, dramatic, and almost poetic at times. The funky psychedelic music that accompanied the images only intensified my love for the show.

My mother said that from as young as two years old, I would be asleep in bed, but as soon as the show’s music started I would come crawling from my room and sit on the floor in front of the television, transfixed. I was a fan for many years. When people asked my friends, brothers and sister what they wanted to be when they grew up, their answers ranged from a football player to a bullfighter to a fireman, sometimes even a general. I didn’t know the word to describe the job Félix Rodríguez de la Fuente did, but I wanted to be just like him (and I still do).

Some of the images he created were unbeatable. I don’t think that even Attenborough and the BBC had produced anything like them at that time. He mixed poetic descriptions and surrealism with scientific information. Because he knew animal psychology, he could anticipate what they would do. He would put carrion in the flight path of an eagle, with cameras focused on critical points, knowing that at some point the eagle would see the prey and pick it up and he could film what happened in detail.

I woke up on 15 March 1980, when I was almost eight years old, to hear the news that my hero had died in a plane crash in Alaska while filming a dog-sled race. I burst into tears. Without him, who would be left to so passionately plead for wildlife?

I was about five years old when my father bought our finca. It was high on a mountain, about fifteen kilometres away from the outskirts of Gijón and twenty-five minutes from our flat in the town. It was in the middle of a forest and, because most of the land was a peat bog, full of interesting plants. At the age of seven I identified a Drosera rotundifolia, or round-leaved sundew. It’s a carnivorous plant with red, gland-tipped hairs on the upper surface and margins of the leaves, which sparkle like diamonds and lure insects to their death on the sticky tentacles. But my father drained the peat bog, because that’s what people did: that way the land could be productive, as Franco had wanted.

It was not until years later, when I better understood the importance of ecology, that I realized the significance of what my father had done, and the conflict that exists in certain places between the needs of people and nature. It was then that I discovered how best to transform a peat bog to usable land: by digging trenches for drainage. To increase the soil’s productivity, we added lorry-loads of well-rotted cow manure, which we mixed in with the peat until it became a massive bed of multi-purpose compost two or three football pitches long and several metres deep. A strip was left intact, where the original plants survived.

In another area of the finca there was a hill of clay and conglomerate rock, so my father borrowed a JCB and flattened it out. After a while he put a twenty-centimetre layer of manure over that too, and the hill was transformed into a flat, flowery meadow.

My parents started to grow crops to feed the family, and my mother began gardening too. I don’t think anyone had much idea of what ‘organic’ food was back then, but my mum certainly distrusted mass-produced food. She noticed that the eggs from the supermarket were starting to lose their taste, and thought they probably contained toxins, so she bought some hens and fed them on harvested leaves and vegetable waste – we would recycle everything. Corn for the hens attracted lots of mice, so she would kill them and the hens would eat them too. I soon came to see that chickens and dinosaurs had a lot in common.

At the finca, there was no television and no books, so working the land became your focus, your entertainment, your friend. We went there once a week to work, and in the end we had 2,000 fruit trees on the plot, including peach trees, apple trees and kiwi plants.

It was here that I first grafted and budded a fruit. When I was around ten years old I had grown a kiwi plant from seed. One day I was chatting to a local nursery owner who sold his plants at nearby fairs, and I mentioned that it never flowered.

His response was sharp: ‘You silly boy. If you grow them from seed they will take several years to flower and you won’t know until they do if they are male or female – the fruit may not be that good either.’

Instead he showed me how to graft. Grafting is horticultural sleight of hand. Say, for example, a plant produces desirable fruit but its roots are weak. What a gardener would do is take the root system from another plant (called the rootstock) and graft a young shoot from the desirable variety (the scion) on to that, so that the desirable plant can grow on the ‘borrowed’ stronger roots. The operation requires sharp tools, clean cuts and skilled carpentry so the joints fit snugly together. Once this is done, you bind it to stop it drying out, and wait for the cuts to heal. It can be done in a couple of minutes or less, with a bit of practice. If the scion shrivels, it has failed … but with skill you will have a new plant.

I did about four or five; one or two failed, but the others were successful. Grafting is the equivalent of an organ transplant in the plant world, of creating a Frankenstein plant. You need to follow a series of steps, have dexterity with a sharp knife and be able to make a series of cuts in the right order. Speed and precision are paramount. Child-sized hands are good for that kind of thing.

The nursery owner would often sell the rootstock separate from the scion for the customer to graft themselves, with the comment: ‘If ten-year-old Carlos can do it, you can too.’

My mother was the gardener. She would buy rare, beautiful or tasty trees to plant. She might spend the whole day digging potatoes. She never stopped, planting more than I had ever seen: making a trench, then planting, making another trench, then planting. By the time I was six or seven years old I would help her.

We would stop at the market on the way to buy baby onions or Padrón peppers for planting. She even planted in the rain. We worked hard but it didn’t seem like it. I enjoyed gardening and eating; it didn’t feel like forced labour. We had a rotavator, chainsaws (which I was happily wielding from the age of ten to twelve), and a small tractor and trailer.

One of the fears my mother had when they first bought the finca was that I would drown in the pond – even at an early age I was attracted to its waterlilies and fish – or that I would go missing. She would wake up from a siesta thinking I was there, but I had gone. I quite often got lost (more in time than in space) in the surrounding forest while wandering about to see what I could find, being led further and further in by the sounds of birds, a distant clump of ferns or simple curiosity.

I would frequently wreak havoc by bringing wildlife home. Once I adopted a badly injured, rather feisty gannet that I found on the beach. When a bulk carrier polluted the bay after an accident, I was allowed to keep a puffin or two. Wildlife hospitals did not exist, so I guess I was trying to fill the gap. With the help of my mum, we saved quite a few birds and animals, and those that did not die would eventually be ‘evicted’ – set free from our flat to go back to the wild. The flat was so cramped because of the number of additional occupants that it finally got to the point when everything had to go, either flying from the window if it had recovered and was native, or rehomed in the aviary at the finca or some distant zoo.

One day on the beach I came across a leatherback turtle weighing nearly half a ton. Luckily for my family it was dead already. It was taken away by biologists, who found that it had once been tagged in Venezuela. This blew my mind. I learned that this type of turtle had existed for over 100 million years, surviving a few planetary scale extinction events (mass extinctions), and that they feed mostly on jellyfish, are one of the deepest-diving air-breathing marine animals (diving to 1,000 metres) and keep warm in cold water by staying on the move. That is how they end up on a rather chilly beach in northern Spain.

Throughout my childhood, when my mother spotted a plant, she would tell me all about it: the name of the species, where it came from, what it could be used for, and where she had seen it before. Gradually I learned the names, though I couldn’t always find them in the encyclopaedia because she used the local slang (and Franco never acknowledged the existence of other languages in Spain, even banning people from using them). Sometimes my father would have to stop the car so she could show me a specimen; sometimes we would collect seeds or cuttings.

When we left Asturias to go to a wedding, say, we would come back with vast collections of new seeds and specimens to plant at the finca. Later on, when my father became a salesman for a company which sold gardening accessories and imported house plants from Holland, there were always samples to spare. The finca became our private botanic garden – though with the animals perhaps it should be described as a zoological garden.

As well as keeping an eye out for plants, my mother was always birdwatching. I started too, aged fourteen, though the term did not exist in Spanish at the time. It was unknown as a hobby. Shooting them, yes; watching them, no. I remember bumping into a friend of my family one day at a train station at eight o’clock in the morning. He wanted to know where a fourteen-year-old could possibly be going at that time of day. I told him I was going to see the birds.

‘What are you going to do? Are you going to shoot them?’

‘No, I am going to watch them.’

‘Oh, that is odd. What do you get out of that, then?’

I told him that they were really beautiful, that they came from different countries to stay over winter, and that I would see many things but wouldn’t know exactly what until I got there. The look on his face said it all.

There were lots of garden birds in the village during the nesting season; my mother would find nests and show them to me. Once, when I was very small, about four or five, she climbed with me to the top of a small pine to look at a goldfinch nest, using the alternating branches as steps. She could recognize many types of birds and knew their arrival dates. I remember her hearing the first cuckoo one year and telling me how it started life as an egg in another bird’s nest, and how to identify it from its call and flight. She told me about the golden orioles, which chose the forks of the alder and poplar trees by the river to make their nests – perfect baskets of carefully selected, interwoven straw and poplar fluff. After they had finished breeding one year, she cut a nest down and brought it home to show me.

My godfather, Paco, observed the decline of species, like quail, while he was scything the grass in the fields in spring. He would come across nests, unfortunately killing many of the birds because they hid by staying still, using their feathers as camouflage, so he wouldn’t see them until it was too late. He would recite sayings that were related to the wildlife calendar, such as how on 21 March three bird species would cross the sea (swallows, cuckoos and quail).

One day, when I was about ten, after I had been away on a trip to central Spain with my parents, I asked Paco why I had seen so many storks there, but none in Asturias. ‘Oh, but there are,’ he said. ‘Some always nest in a bar in a village called La Espina, at the top of a hill, on their way further south.’ When I was fourteen, I was at a meeting of ornithologists and
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Glossary

agar – a substance extracted from seaweed, which solidifies into a media for growing seeds or tissue clusters in micropropagation.

annuals – plants that complete their life cycle in a year, from germination to setting seed, then dying.

anther – the pollen-bearing (male) part of a flower, often borne on a stalk (filament) at the top of the stamen.

binomial system – the universal system of naming plant and animal species. Developed by the Swedish Scientist Carolus Linnaeus (1707–78), it involves giving each species a two-part Latin name. The first part is the genus to which it belongs and the second is its species name, e.g. Ramosmania rodriguesii.

bisexual flower – a flower containing both male and female organs in a single flower.

carpel – the ovule-bearing (female) reproductive organ in a flower. In many species, several carpels are fused together to form the ovary, style and stigma.

carpellary appendage: an appendage growing from a carpel. The appearance, colour and shape of carpellary appendages are often used in waterlily classification for species identification.

chromosome – a thread-like structure made up of DNA, found in the nucleus of living cells.

clones – a group of genetically identical individuals reproduced from a single parent by non-sexual reproduction, e.g. by taking cuttings.

colchicine – a chemical extracted from the autumn crocus (Colchicum autumnale). Colchicine is a natural product that is used in medicine; it is also used in science to disrupt cell division and can cause chromosome duplication. The resulting offspring cease to be identical. In some cases it can render fertile plants sterile and sterile plants fertile.

critically endangered – a classification of vulnerability designated by the International Union for Conservation of Nature (IUCN), indicating flora and fauna which are ‘considered to be facing a very high risk of extinction in the wild’.

cross-pollination – the transfer of pollen from one flower to another on a different plant.

cutting – a piece of leaf, stem, root or bud, detached from a parent plant, which is induced to produce roots and later an independent plant. This is a clone, and genetically identical to the original parent plant from which it was taken.

dioecious species – plant species that produce separate male and female individual plants. Examples include ginkgo, juniper and kiwi fruit.

DNA (deoxyribonucleic acid) – the hereditary material of most living things, containing the template for physical characteristics, growth, development and functioning.

ecology – the branch of biology that studies the relationships between organisms and their environment.

embryo – a rudimentary plant within the seed of flowering plants that develops into the stems, leaf and root.

endangered species – at high risk of extinction in the wild or in cultivation.

endemic – naturally occurring in one specific, usually restricted locality and nowhere else in the world.

endosperm – the seed’s food supply until roots and shoots are formed.

epiphyte – a plant that grows on trees or other plants, but does not take nutrients from them, so is not a parasite.

family – a unit of classification; families are divided into genera (see genus).

filament – part of a stamen; the filament supports the anther, which is where pollen develops.

form – a unit of classification that ranks below subspecies and variety.

gene – a unit of heredity which is transferred from a parent to offspring and is held to determine characteristics of the offspring.

genus – a unit of classification into which a family is divided in the binomial system. Genera are divided into species.

germination – a complex sequence of events by which a plant emerges from a seed.

habitat – the area in which a species lives, encompassing the climate, soil type, topography and other organisms.

herbaceous plant – a non-woody plant which usually dies down in winter.

herbarium – a collection of preserved, mostly pressed plants, catalogued and arranged systematically for the study of classification.

heterophyllous – having leaves of different shapes on the same plant.

hybrid – the offspring of sexual reproduction by two genetically dissimilar parents. These offspring are often larger, more vigorous and healthier than non-hybrids.

indigenous – a plant that originates in, or occurs naturally in, a particular area; native.

Latin name – the Latin description of an organism, usually made up of two words, e.g. Ramosmania rodriguesii, specifying the genus and species; see also binomial system.

loam – a medium-textured soil with high proportions of sand, silt and clay. Usually regarded as a good soil for cultivation.

Mascarenes – group of islands in the Indian Ocean comprising Mauritius, Rodrigues and Réunion.

micropropagation – a method of plant propagation using extremely small pieces of plant tissue or a seed embryo.

mist unit – a piece of horticultural equipment, usually in the form of spray nozzles under plastic sheeting, which emits a mist of water droplets in order to propagate seeds or cuttings.

molecular – relating to or consisting of molecules (a group of two or more atoms). In botany, ‘molecular studies’ often refers to the study of genes and DNA.

myxomatosis – a usually fatal disease in rabbits caused by the myxoma virus.

native – a plant of indigenous origin or growth.

Neotropic/Neotropical – one of the six biogeographical areas of the world, this comprises South, Central and parts of North America, excluding the southernmost parts of Chile and Argentina.

to nick seeds – to remove a tiny section of seed coat with a knife, allowing the absorption of water and encouraging germination.

osmosis – the passage of molecules from a less concentrated solution to a more concentrated solution through a semipermeable membrane.

ovules – equivalent to human eggs; fertilized plant ovules lead to the development of seeds.

oxbow lake – a horseshoe-shaped body of water that is formed when the wide meander of a river is cut off, creating a free-standing lake.

Padrón pepper – from the Municipality of Padrón, in Galicia, north-west Spain (near to Asturias). Often referred to as the Russian-roulette pepper, because although most of these peppers are mild, occasionally there is one that is ferociously hot.

pathology – the study of diseased, dying or dead tissue.

petiole – a leaf stalk, connecting the leaf blade with the stem.

phenology – the study of seasonal natural phenomena, especially in relation to weather, such as the annual appearance of the first butterfly or the blossoming of trees.

physiology – the scientific study of normal functions in living systems.

pollen – a coarse, often powdery substance made up of grains, which produce the male sperm cells (gametes) in seed plants.

pollen tube – a hollow tube that grows from a pollen grain when deposited on the stigma of a flower. It penetrates the style and allows the male sperm cells to reach the ovule.

pollination – the transfer of pollen from an anther to a stigma, in order to produce seeds.

pollinia – the lumped mass of pollen grains that is found in some plants, particularly orchids.

recalcitrant – used to describe seeds that lose their fertility when dried.

rhizomes – an underground stem, often horizontal, lasting more than one growing season.

rooting hormones – chemicals, in the form of liquid, powder or gel, that are applied to the base of cuttings to stimulate root production.

rootstock – see stock.

scion – a shoot or bud cut from one plant for the purpose of joining it to another (the stock, or rootstock) when grafting or budding.

sepals – the outermost leaf-like organs of a flower, often green.

shaman – a person said to influence good and evil spirits for the practice of divination or healing. They often use hallucinogenic plants as part of their ritual.

species – a unit of classification into which a genus is divided; species can be divided further into subspecies.

spikelet – part of a grass flower head.

stamen – the male reproductive organ of the flower, consisting of an anther (with pollen sacks) often borne on a filament.

staminodes – infertile stamens, which are often rudimentary or reduced.

stigma – the pollen-receptive part of a flower, located at the tip of the style.

stock/rootstock – a stem and roots, on to which the scion is grafted.

style – part of the female reproductive organ of a flower between the ovary and the stigma.

subspecies – a unit of classification into which a species is divided, formed by natural selection and generally geographically isolated populations. If isolation and differentiation continues, a subspecies can become a species.

taxonomist – a person who studies the classification of life forms and puts them into their correct categories.

taxonomy – the branch of science concerned with the classification of life forms; see binomial system, family, genus, species, subspecies, variety, form.

triploid plant – has an extra set of chromosomes: where there would normally be two sets in a diploid plant, there are three sets in a triploid. Triploid plants are generally sterile but often quite vigorous.

type specimen – the single specimen on which the description and name of a new species is based.

variety – a category in taxonomy that ranks below species and subspecies, and above form.

viable – capable of growth or reproduction.

[image: image]

Botanical illustration of Nymphaea thermarum. From top to bottom, left to right: N. thermarum pad from above; cross section of the petiole; pad from below; seedling (with seed attached); flower from above; whole plant; flower cross section; stamens (front, side and back); carpel showing ovule placentation; stigmatic disk and carpels; developing fruit with peduncle; magnified seed.

(Drawing courtesy of Lucy Smith, first published in Curtis’s Botanical Magazine, 27)
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