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FOREWORD

We are the humans. We are the world-changers. We hold the planet in the palms of our hands. But we still eat the sun, as we always have done, as we always will for as long as we continue to exist. We can’t eat anything else.

We consume the energy of the sun in the form of food, and the sun is made available for consumption by plants. Plants make food from the sun by the process of photosynthesis: nothing else in the world can do this. We eat plants, or we do so at second hand, by eating the eaters of plants, or, in longer food chains, the eaters of the eaters of plants.

Plants also give us the air we breathe. As they photosynthesise they take in carbon dioxide and push out oxygen. They direct the rain that falls and moderate the climate. Plants give us shelter, beauty, comfort, meaning, buildings, boats, containers, musical instruments, medicines and religious symbols. We use flowers for love, we use flowers for death.

We use the fossils of plants to power our industries and our transport. Across history we have used plants to store knowledge, to kill, to drive illegal trades, to fuel wars, to change our state of consciousness, to indicate our status. The first gun was a plant; we got fire from plants; we have enslaved people for the sake of plants. We have changed the world by planting some species of plant and by destroying others. We have used plants to understand how life on earth operates.

In most folk taxonomies and all supermarkets, fungi are considered much the same sort of thing as plants, even though scientists place them in a quite separate kingdom. In truth, fungi are more like us animals than plants, since they, too, are consumers of plants and wouldn’t exist without plants. But in recognition of these older traditions I have put together nine chapters on fungi: these include Penicillium, which made modern life possible, and yeast, which has been used across the millennia to make life easier to bear.

We humans like to see ourselves as a species that has risen above nature, noble in reason, infinite in faculties, in action like angels. We have become as gods, doing what we will with the world.

But we still couldn’t live for a day without plants. Our past is all about plants; our present is all tied up with plants; and without plants, there is no future.

Here are a hundred reasons why.
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A study in biodiversity 500 years before the word was invented: Large Piece of Turf, 1503, by Albrecht Dürer (1471-1528).








ONE STRANGLER FIG



To sit in the shade and look upon verdure is the most perfect refreshment.

Jane Austen, Mansfield Park



It begins with a tree. Perhaps every story does. Let us ascend, branch by branch, our own family tree, climbing up through our ancestors, great above great above great. If we climb high enough – which means descending through time deep enough, counting in millions of years instead of centuries – we reach ancestors who spent most of their time in trees. They were smart, they had hands with opposable thumbs, which were great for grasping branches, and they had excellent three-dimensional vision, all the better to judge distances between branches. They lived in Africa and were admirably adapted for life in the trees. So far, so stable. Then the climate changed. That too will be a repeating theme in these pages.

When the climate changes, everything else changes, as we are in the process of rediscovering today. The world became a good deal cooler. The forests died back and the land became open grassland dotted with islands of trees. If you wanted to get from tree to tree, you needed to travel on foot. Humans began to walk upright, at first in order to reach the next tree more efficiently. And they found, in the course of advancing generations, that their grasping hands were suitable for using and making tools, their vision was as useful on the ground as it was in the trees, and their keen intelligence made them adaptable and resourceful. They became hunters and gatherers and the savannahs of Africa were their home.

But trees were still central to their existence, and not just as a source of food. Try walking on the savannah, as I have done many times. The environment provides food and water to those who know what they’re doing, but hunting and gathering in the heat of the day is a fool’s game. And whatever else our ancestors were, they were not fools. Their daily round involved a lay-up of at least four hours: out of the killing sun that overheats, exhausts and dehydrates. Every adult’s mental map was based around shade trees. Trees that throw a deep, wide shade, with dense layers of branches overhead, have a great value to those who walk. When I escort visitors on walks in Zambia, we start at six. After three hours, the decision to rest up in the shade is greeted with rapture: to rest, to eat and drink, to talk, to think things over. It is an experience of unexpected depth and meaning for all who take part. It brings us back to our roots.
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Sweet cool: ostriches and elands beneath a spreading strangler fig at De Hoop Nature Reserve, South Africa.



Of all the shade trees on the savannah, the strangler fig bears the crown. To walk beneath its shade is like entering a cathedral on a hot day’s sightseeing: instant physical and spiritual refreshment, and a consequent sense of gratitude, even reverence.

The shade is impossibly wide; a mature strangler fig throws out branches in a radius of 65 feet (20 metres) from the trunk. You could rest dozens under these branches: families and wider social groups could come together and share the shade without imposing on each other. Here you could while away the hours: dozing, eating, drinking, singing, socialising, flirting, in time talking and planning. Human civilisation began in the shade of tree, and a strangler fig for preference.

There are various species of strangler fig in the savannahs of Eastern and Southern Africa, but they all have the same lifestyle. They evolved as forest trees: and forest life is about the competition for light. The conventional approach is for a seed to start on the ground; once germinated, roots grow into the earth and a green shoot grows upwards towards the light, seeking to outcompete all those around. The figs invented a way to beat the system.

There are about 850 species in the genus Ficus, including the familiar Ficus carica, the one that we eat. Figs have been cultivated for about 10,000 years; there is a case for claiming that they are the oldest cultivated plant. Pliny the Elder, the great observer and recorder of Roman times, noted that ‘figs are restorative and the best food that can be taken by those who are brought low by long sickness’. As everyone who has eaten a fig knows, when you eat figs you eat a lot of seeds as well. Birds – in Africa especially green pigeons – eat fruit and later deposit the seeds with a generous dollop of fertiliser. The bad news for most fruiting plants is that often the birds dump the seeds in the tree they are perching in. But that is exactly what the fig wants. From the high branches a new shoot had only a relatively short distance to go to reach the light. As it sprouts a shoot, it also grows roots capable of taking moisture from the air.

So far so good. Many tropical plants have adopted this strategy, with aerial roots that never reach the ground. Such plants take nothing from the tree apart from its load-bearing ability: in tropical rainforests you can see trees festooned with plants, known collectively as epiphytes; in the moist air it’s easy for the aerial roots to gather the water the plant needs. But the fig has greater ambition than these. Its roots keep growing downwards, and when everything goes well for the plant, the roots reach the ground. Once there the fig can start to spread itself. Soon it no longer needs the host for support; that makes it a hemiepiphyte.

The host tree is now held fast within a web of roots. At this mid-term stage, it’s like looking at a single tree with two different kinds of leaves, two different sorts of flower and two different kinds of fruit. At this stage, association with a fig can even help the host, adding welcome support in times of storm. But eventually, if things work out, the fig will overwhelm the host, which will often die as a result. The trunk that gave the baby fig tree such tremendous support will rot away and the fig will be left standing free, supported by a lattice of roots. It will be hollow on the inside, and easy to climb. No point in cutting it down: waste of a good shade tree, waste of a good fruit tree, and besides, the timber from all those straggling roots is pretty useless.

In season, the fig trees fed as well as sheltered the bands of human ancestors who sought out their shade. The trunk is also home to insects, bats, lizards and other reptiles, rodents, amphibians and birds. Fig trees often fruit at times when other trees all around do not, becoming an essential source of food for many species. This makes figs a keystone species in their environment: that is to say, a species that helps to maintain the environment it lives in.

It’s not surprising that many traditional tales are told about as well as around the fig tree. A fig is crucial to the origin myth of the Kikuyu of Kenya; it is also a place that holds the spirits of dead ancestors. An infusion made from its bark is said to be helpful in pregnancy and makes for an easy birth; fig trees can also be used to make a poultice for wounds. The fruit is almost notoriously effective as a laxative in African as well as many other cultures. There is a charming tradition among the Nyanja people in response to the tight bond between the fig tree and its host: an infusion of fig bark can be used to reinforce the bond between man and woman, as a drink or even as a shared bath. There is an African proverb, relating to the fig and the small parasitic wasps that exploit the fruit: even if the fig tree is the most beautiful, it may have worms in its fruit – a useful principle for us all.

A fig tree also played a part in another story of origins. The fig species found in Southeast Asia fascinated the explorer-naturalist Alfred Russel Wallace, who called them ‘the most extraordinary tree in the forest’. His study of the fig’s struggle for existence helped him to an understanding of the mechanism by which life operates. He communicated his thoughts to Charles Darwin: and what Wallace had come up with was exactly the theory Darwin had been working on for the past quarter-century. Darwin, who had been postponing publication for years, knowing that he was sitting on a keg of dynamite, was at last spurred into action. Their joint theory was presented – to complete indifference – to the Linnean Society in London in 1858, but a year later, Darwin published On the Origin of Species as a solo project. That’s when all hell broke out and Wallace, who had offered the only gentlemanly response to the issue of priority in the history of science, was reduced to a footnote. But without Wallace and his fig tree, Darwin might have sat on his theory for ever.

I have on many occasions sat beneath the shade of a fig, sipping tea, talking, not talking, just looking out upon the savannah beyond, grateful for the rest, planning what to do next, or as often as not just sitting. To sit beneath a fig tree is to make a journey back to the dawning of our species. Humanity was born in the shade of the strangler fig.






TWO WHEAT



Give us this day our daily bread.

The Lord’s Prayer



The world has been conquered by grasses from the genus Triticum. Fly over the agricultural countryside of the developed world, or just drive through Nebraska, and it becomes clear that humans are managing the planet for wheat. The crushed seeds of these grasses have nourished humans for centuries, for longer than we have cultivated them. For most of the world, they are not just an important food; they are food itself. Bread of course, but also pasta, noodles, semolina, bulgur, couscous, biscuits, muesli, pancakes, pizza, cakes and breakfast cereals.

Seeds have always been part of the human diet. Chewing on sunflower seeds in their hulls unites us with our ancestors – and makes it clear that a fair amount of energy is required for a comparatively small reward. Better to hull the seeds in a mass: a more economical use of time and energy.

We modern humans differ from our ancestors by the musculature of our heads. We no longer have enormous jaws with powerful muscles; we no longer have a sagittal crest, to which still more powerful muscles could be attached. All this power was for processing food before digestion. Our more recent ancestors discovered more effective ways of getting nutrition: processing food before putting it in their mouths. They hulled, softened and moistened seeds, they tenderised plants by heating them and they tenderised the muscles of mammals and birds, breaking down the connective tissue that holds them together, again using heat. Starch residue 30,000 years old has been found on rocks by ancient human settlements: starch that came from seeds: seeds that have been crushed to make them easier to eat. At some stage the resulting stuff was cooked. You could make porridge with water; with a little less water, you could make a dough and heat that. It was perhaps humanity’s first prayer, and the first prayer to be answered: give us this day our daily bread.

The greatest change in the history of humanity – the change from which all other changes followed – came around 12,000 years ago. Humans invented agriculture, became farmers, settled in a fixed place and established fixed communities. They gained security and a greater life expectancy in exchange for a lifetime of toil. Agriculture was invented more or less simultaneously in several places across the world, but so far as Europe and the cultures of West Asia are concerned, it all began in the Fertile Crescent.
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Winter defeated: The Harvesters, 1565, by Pieter Breugel the Elder (c. 1525-30 to 1569).



This is the land associated with the Nile, the Tigris and the Euphrates; on the map it looks more like a boomerang than a crescent. It was here, in these helpful circumstances – good climate, fertile riverine soil and easy access to water – that people stopped looking for food and started producing it. They domesticated animals and they domesticated plants. The most important plants were grasses of the Triticum genus. (A genus – a group of relatives – is one step up from species and one step down from family.) That is to say, wheat.

At some stage people started to use the pounded seeds to make leavened bread. The date for this invention is open to speculation, but you can recreate it in your own kitchen, as I often do myself. If you leave a porridge of water and pounded wheat – flour – it will gather wild yeast spores from the atmosphere and start to ferment. You can expedite this process with yoghurt, which brings in lactobacilli. Let this mixture develop, mix it vigorously with more flour, and you have a dough. Leave this dough a good few hours to rise and then cook it – and you have a loaf of sourdough bread, as ancient a cooked food as there is on the planet. Keep some of your fermenting mixture back, keep feeding it with flour and you always have the basis of bread to hand.

Wheat provides us with carbohydrates in the form of starch, which we use for energy, and a moderate amount of protein in the form of gluten, which we use for building tissue. (Modern strains of wheat are richer in gluten than their predecessors, and this causes problems for some people.) Gluten binds the dough, and is activated by kneading: the yeast releases carbon dioxide, which is held in the dough by the sticky gluten. You can feel the change in texture as you knead: the dough becomes bouncy. Gluten-free bread needs a binding agent like egg white to create pockets for the carbon dioxide. Bread also provides fibre. Flours with whole wheat (which includes the germ and bran from the seeds) have a good deal of fibre. Humans can’t digest the fibre, but it adds bulk to stools and makes the human processing of food more comfortable.

Bread is central to the human cultures that use it: that is to say, more or less everywhere apart from the rice-centred areas of Asia. It lies at the heart of Christian ritual. The service of the Eucharist take the form of a symbolic meal of bread and wine. The bread represents – and to a Catholic actually is – the body of Christ, to be consumed in thankfulness.

The Roman satirist Juvenal poured scorn on people and politicians who look no further than gratification of appetite and cheap entertainment: bread and circuses, a phrase as relevant now as it was then. Pliny the Elder said: ‘There were no bakers in Rome before [174 BC] and the war with King Perseus. The citizens used to make their own bread and this was the special task of the women, as it is even now in most nations.’ The establishment of professional bakers was a step forward, for bread-making is a time-consuming business.

Agriculture was never a soft option. It was (and is) bitterly hard work, in the preparation of the soil, in the weeding of the fields, in defending it from pest species, in the gathering of the crop and subsequently in the processing of the seeds into flour and the manufacture of bread. Agriculture has always been vulnerable to the uncertainties of weather. Domesticating plants is a double-edged business, for there is always a payback. By planting a field of wheat, the owner has all the seed he wants. But he has also created vulnerability: for there is little resilience in a monoculture. As agriculture developed, it has increasingly moved away from diversity. Diseases, fungi and insects will all take advantage, easily moving from plant to plant, without unviable or unpalatable species to interrupt their progress. Traditional agriculture always flirts with disaster: to be warded off by prayers, hard work and anything else you can come up with.

Soil can be improved by the addition of fertilisers, initially the dung of domestic animals. Productivity could be increased by rotating crops: alternating wheat with legumes. Legumes include beans and lentils, also clover and alfalfa that can be grown as fodder crops: they fix nitrogen in the soil, and that benefits the cereals that you plant the following year. Crop rotation was invented at least 6,000 years ago. It also pays to rest the land occasionally: the book of Leviticus in the Bible instructs the Israelites: ‘When you come to the land which I will give you, then shall the land keep a Sabbath unto the lord.’

The pace of agriculture hotted up in the eighteenth century, with the invention of a series of mechanical devices that made agriculture less labour-intensive, and therefore capable of feeding more people. The seed drill was actually invented centuries earlier, both by the Ancient Babylonians and the Chinese, but it wasn’t in widespread use in Europe until much later. Before the seed drill was invented, seed was broadcast: a word that now has another use altogether. The haphazard nature of this business is caught in the biblical parable of the sower; the seeds lost to the farmer from a bad landing are compared to souls lost to the Lord from a bad life. But a seed drill planted seeds a uniform distance apart at a uniform depth, creating the regimented fields that we know today. The inventor of the horse-drawn seed drill was the eighteenth-century genius Jethro Tull.

Wheat’s conquest of the world continued with the increasing industrialisation of farming and baking, and also with the increasing Westernisation of the world. Bread infiltrated all cultures, even the rice-growers. (A favourite snack in India is the toast sandwich.) The process was made easier by the invention of the combine harvester: a machine that combines the three great tasks of reaping, threshing and winnowing: that is to say, cutting down the corn, removing the seeds and then removing the seed husks. The first combine harvester was in use in the United States in 1835 and was pulled by a horse.

These days diesel-powered combine harvesters work in formation across endless prairies of wheat, blowing the husked seeds into trailers that travel the fields alongside them behind their tractors. The crops are protected from insects and other invertebrates, from fungi and from other problems by chemical means. The soils are treated with synthetically produced nitrates. Competing plants – weeds – are killed by pre-emptive use of herbicides.

The advances in agriculture have allowed the world to feed a great many more people; many more people now survive and breed in their turn. The world’s human population continues to rise, and more and more food is required. Genetically modified strains are considered by some to be the answer, while opponents cite the law of unintended consequences, which have created ecological problems across the world.

Bread remains central not just to life but to the way we think about life. Marie-Antoinette is famous for a single remark, uttered, according to legend, when she was told that the poor people had no bread: ‘Qu’ils mangent de la brioche,’ traditionally translated as ‘Let them eat cake.’ In fact, brioche is not cake; it’s a bread made with a dough enriched with egg and butter: a luxury rather than a necessity. In 1917 the Bolsheviks promised the Russian peasants ‘peace, land and bread’. What more could anyone want?

Bread is the staff of life, a cliché that dates back to the seventeenth century. In my hippy youth we referred to money as bread. Money is also dough: Bobby Locke, the South African golfer who won four major tournaments in the 1940s and 1950, famously said: ‘You drive for show but you putt for dough,’ meaning that mastery of the less glamorous part of the game is what makes you a champion.

Wheat is everywhere. World trade in wheat is greater than all other crops combined. In 2021 the world produced 772 million tonnes of wheat: and that’s increasing. Wheat is the leading source of vegetable protein in most diets (wheat is about 13 per cent protein). Unsurprisingly, more land is employed for wheat production than any other crop. The planet earth has been modified and managed more or less from top to bottom for the convenience of a species of grass that grows wild in West Asia.






THREE ROSE



Send two dozen roses to Room 424 and put ‘Emily, I love you’ on the back of the bill

Groucho Marx in A Night in Casablanca
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Eye of the beholder: Marie-Antoinette with a Rose, 1783, by Elisabeth Louise Vigee-Lebrun (1755-1842).



Should you find yourself in a church with your spirits flagging, you can turn to the Bible and read the most beautiful erotic poems ever written: ‘I am the rose of Sharon and the lily of the valleys…’ The Song of Solomon, sometimes called the Song of Songs, is about 3,000 years old – and when seeking to express perfect beauty (the narrator is female), the poet turns to a rose. Poets and lovers have been turning to roses to express love and desire throughout the three millennia that followed, and no doubt for thousands of years before that.

What is the evolutionary explanation for beauty? What is its survival function? Nuptial gifts are offered in courtship throughout the animal kingdom – spiders silk-wrap food items, penguins offer pebbles, marsh harriers pass gifts of food in flight. Did one of our female ancestors adorn herself with a rose? Did a male ancestor offer her a rose, to express both his admiration for her beauty and his own desire?


My luve is like a red, red rose

That’s newly sprung in June…



That’s Robert Burns and one of the greatest out-and-out love songs of them all. What does he mean by his love? Is he referring to the woman he loves and comparing her beauty to that of a rose? Is he talking about his own passion, now in full flower? Does the redness of the rose express the physical nature of his desire? Like any poetry that’s any good, these simple verses have a dozen or more meanings: but no matter which way you pluck them, it’s clear that roses and love are inseparable.

Wild roses grow in Europe, Asia, North America and Northwest Africa. I came across a wild rose garden in a valley bottom in Armenia: a stream flowed through it, leaving pleasant uncluttered banks, and it was clear that a bottle of champagne and a beautiful girl would make it paradise:


While the Rose blows along the River Brink,

With old Khayyam the Ruby Vintage drink…



Lines from The Rubaiyat of Omar Khayyam, in the much-loved Victorian translation by Edward FitzGerald. There are about 300 species of rose, but there are untold thousands of cultivars; 30,000 has been suggested. Species in the genus Rosa hybridise enthusiastically, giving immense scope to the gardener in search of a beauty still more perfect. Most wild species are white or pink, though there are some yellow and red. Most have five petals, so the changes wrought by cultivation have been immense: a cultivated Juliet rose is no more like a hedgerow Rosa canina or dog rose than a Yorkshire terrier is like a wolf.

Rose plants are woody and bushy. They produce fruit, normally known as hips, which contain the seeds. (Note that fruit are not necessarily edible: a fruit is the ripened ovary of a flowering plant containing the seed or seeds.) The flowers of wild roses are pollinated by insects; the seeds are dispersed by birds, who eat the fruit and spread the seeds in their droppings. Many domesticated varieties don’t produce hips; many are too tightly petalled to be pollinated. Like many domesticated plants, most roses are incapable of propagating without human assistance. This is mostly done by taking cuttings: what is technically termed vegetative reproduction. The technique is familiar to all gardeners: a piece taken from a mature plant will, in helpful circumstances, put out roots and establish itself as a new plant, genetically identical to the parent plant: in effect, a clone.

When did people start cultivating roses? There is evidence dating back 2,500 years, but the idea of keeping plants for their beauty rather than their nutritional value is likely to go back much further: ever since the human elite had leisure, wealth and people to command. Perhaps humans have grown plants for their beauty for as long as they have cultivated wheat: and certainly what works for wheat works for less functional plants – weeding and manuring makes them bigger and better.

Roses were also cultivated for their scent. This can take the form of oil or attar of roses, which is obtained by steam-distilling crushed petals, and of rosewater, which is made by simmering petals in water. These covered up bodily odours in times when hygiene was less easily attained. Rosewater is used today in cosmetics and medicine; modern foods made with rosewater include baklava, halva, gulab jamun and Turkish delight.

Roses are so well-known and so greatly loved that they have grown rich in symbolic meaning. The rose was the flower of Aphrodite, the Greek goddess of love; in one story, wounded by the thorns, she stains white roses red. She anoints the body of the fallen Trojan hero Hector in oil of roses. She is painted surrounded by roses by Dante Gabriel Rossetti in his Venus Verticordia.

Roses were associated with the excesses of the Roman Empire: emperors bathing in rosewater, banqueting halls covered in rose petals, peasants forced to grow roses for imperial delight instead of crops to feed themselves. It is said that Cleopatra seduced Antony in a bedchamber paved with rose petals.

Despite – perhaps even because of – this licentious history, the rose also became a symbol of purity, associated with the Virgin Mary. The rosary, the Catholic aid to prayer, especially prayers to the Virgin, commemorates this equation. Its beads are linked in five series of decades, recapitulating the number of petals on a rose. The rosary can be used for contemplations of the sacred mysteries of Maria (note the five letters): the five joys of Mary are the Annunciation, the Nativity, the Resurrection, the Ascension and the Assumption. Dürer painted The Feast of the Rosary in 1506, in which Mary is distributing roses to surrounding worshippers. This association of Mary and the rose continues in church architecture with stained-glass windows in the shape of a rose, most famously the great rose window of Chartres Cathedral. There are sacred verses to continue this association: a hymn of 1420 begins:


There is no rose of such virtue

As is the rose that bare Jesu.



Geometrical gardens in the Islamic traditions centre on roses; two of the most important Sufi works are The Rose Garden, by Sa’di, and The Rose Garden of Secrets, by Mahmud Shabistari. Roses are found with our most elevated thoughts and with our most elemental.

Naturally the rose has been co-opted for badges and emblems again and again. It is the flower of St George, patron saint of England; it is the state flower in five of the United States; in 1986 President Ronald Reagan made the rose the floral emblem of the United States. In England in the fifteenth century the civil war called the Wars of the Roses was fought off and on for more than thirty years: on one side the House of Lancaster, whose badge was a red rose, and on the other, the House of York, with a white rose. The conflict was resolved in 1485 at the Battle of Bosworth Field; the victorious Henry Tudor of Lancaster, now King Henry VII of England, married Elizabeth of York, uniting the two houses. This was commemorated by the Tudor Rose: a red rose with a white rose in the middle, both of course with five petals.

The red rose is associated with socialism, especially after the 1848 French Revolution. A rose can mean what you choose it to mean: but that meaning is always coloured by the rose’s association with beauty and moral virtue. But like all symbols, roses remain ambiguous. In The Songs of Experience William Blake portrayed a rose in distress damaged by harmful forces. Perhaps it’s the best of all rose poems.


O Rose thou art sick.

The invisible worm,

That flies in the night

In the howling storm:

Has found out thy bed

Of crimson joy:

And his dark secret love

Does thy life destroy.



The cultivated rose was championed by Empress Joséphine of France, wife of Napoleon. She wished to turn her garden at the Château de Malmaison into ‘the most beautiful and curious garden in Europe’, and roses were at the heart of her vision. The rose is not only a flower that pleases humans on a deep level: it is also remarkably receptive to all, a kind of ingenious manipulation. The range of the forms of modern roses is dizzying, and the ideas of beauty are frequently bizarre. The family garden of my childhood had a variety of rose called Blue Moon, with flowers a rather sick-making mauve. Disliked by the entire family, it bloomed defiantly year after year and was still hard at it when my parents moved twenty-five years later.
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Two imprisoned knights listen to Emilia singing in the rose garden: an illustration to Giovanni Boccaccio’s Le Teseida, published in 1468.



Roses remain the world’s favourite cut flower: picked as buds and then refrigerated, to be flown all over the world. The need for roses, for their beauty and as tokens of affection, routinely conquers our concern for the ecological cost. They have been painted with careful accuracy by Pierre-Joseph Redouté (who did the job for the Empress Joséphine) and Henri Fantin-Latour, and with impressionist energy by Monet, Cézanne and Renoir.

On St Valentine’s Day, roses are given to beloveds everywhere. Our need for roses to state our love has never waned. Umberto Eco, author of The Name of the Rose, said: ‘the rose is a symbolic figure so rich in meanings that by now it has hardly any meaning left.’ Roses are inescapable: as inescapable as beauty, perhaps. Should we ever escape the cares of work and family, we are told ‘to smell the roses’. And we do.






FOUR PEA



A + 2Aa + a gives the series for the progeny of plants hybrid in a pair of differing traits.

Gregor Mendel



We seldom reflect, as we look approvingly at the cheerful green of the peas rolling on the plate between the fish and the chips or adding richness to the bowl of mutter paneer, that it was peas that revealed the mechanism by which life operates. And it’s rum to think that Louis XIV, the roi soleil himself, was entranced when presented with the impossible luxury of a fresh green pea.

Charles Darwin showed us the way life operates in On the Origin of Species, published in 1859. He explained why; someone else had to explain how. Darwin showed that the forces of natural selection ensure that the life forms most suited to the place and time they live in will do better than the rest: live longer and make more of their own kind – and if they bear offspring with the same advantages, these will also prosper, and perhaps in turn pass on still more favourable traits to their own offspring. The most suitable – the most fit for the purpose – do best: survival of the fittest, selected naturally by the forces of the environment. Darwin’s book set the world on a roar because it implied, though never stated, that humans must be part of the same system: that we must share a common ancestor with monkeys.

It was the logical inference from decades of intense study of living things, but there was (and is) continuing hostility to Darwin’s conclusions. Among the myriad objections was the question: ‘OK – bright idea. But how does it actually work?’ This question occupied those who supported as well as those who rejected the idea of natural selection. Darwin worked on a notion he called pangenesis, which was brilliant but wrong.

So how does it work? The answer lay in the pea. It lay in the mind of a monk who was studying and performing experiments in St Thomas’s Abbey in Brno, a vowel-deprived town in what is now the Czech Republic. He was pretty sure of his answer before Darwin asked the question: his essential work on peas lasted between 1856 and 1863. His name was Gregor Mendel and Darwin never once heard of him. His work on peas and the factors that govern inheritance was published in 1866 – and hardly anybody noticed.
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How life works: Gregor Mendel, monk and pioneer of genetics, studying peas.



Mendel was born in 1822. He was educated in science, and was a brilliant mathematician, but as the son of a poor farmer he lacked the money to devote himself to education. So he became a friar, a choice that allowed him to live without the ‘perpetual anxiety about means of livelihood’, as he said. It also gave him the opportunity to do science. His baptismal name was Johannes; he took the name Gregor when he joined the Augustinian order.

He set out to study inheritance. Initially he worked with mice, but his abbot objected to the idea of a monk devoting his time to mouse sex. Mendel switched to plants, assuming rightly that the principles that govern inheritance are the same for plants and animals. He worked with a garden of 5 acres (2 hectares), studied about 28,000 plants, almost all of them peas – and he cracked it. Everyone has always accepted inheritance; it’s the founding principle of the aristocracy as well as Darwinism. Mendel told us how it works.

He worked on seven different traits in different varieties of pea plants: height, pod shape and colour, seed shape and colour, flower position and colour. He noted what took place with meticulous care and made a series of calculations of classic precision and beauty. (So much so that it has been suggested that his results, with so little experimental error, are too good to be true. All the same his conclusions have been re-proved many times.)

Inheritance is not a simple matter of blending. If you cross a tall plant with a short plant, you won’t get a bunch of medium plants. You get some tall ones and some short ones: in fact, three talls to one short, if tallness is the dominant ‘factor’, as Mendel called it. Put one of these resulting shorts to another short and you will get some short ones – and some tall ones as well, if the factor for tallness is recessive. In other words, Mendel discovered genetic inheritance. What he called factors we now term genes (or alleles, meaning groups of genes). He proposed three laws of inheritance: the law of dominance, the law of segregation and the law of independent assortment. They stand to this day.

The world throws up astonishing coincidences that startle even the most rational. In the same two-month period of 1900, sixteen years after Mendel’s death, three different researchers in three different countries rediscovered Mendel’s work and replicated his experiments. Not only that – they acknowledged his priority. Their conclusions reinforced those of Darwin, and in the 1930s and 1940s the work of the two men was viewed together as ‘the modern synthesis’ – or, in a term demeaning to Mendel, Neo-Darwinism. Darwin was helped to his understanding by breeding pigeons; Mendel worked on the equally homely pea.

Peas were grown in Egypt in the Nile Delta 7,000 years ago, but they weren’t consumed as sweet green spheres that give to the teeth. They were eaten as mature seeds, which need a fair amount of soaking and cooking to make palatable. But they are good food, high in protein and fibre. People for whom meat was a luxury could keep going with peas. What’s more, peas keep well, even in a hot climate. Dried peas, kept dry in a sealed container safe from insects, will keep until long after the next year’s crop of peas has been harvested. Peas were a significant plant in the Middle Ages; we might even owe the survival of our ancestors and therefore our own existence to peas.


Pease pudding hot! Pease pudding cold!

Pease pudding in the pot, nine days old.

Some like it hot, some like it cold,

Some like it in the pot, nine days old.



The old rhyme, its origins long lost, tells us about a food that was never a treat, but the best possible standby – and it also gave the title to Some Like it Hot, the great film of 1959, starring Marilyn Monroe. Peas filled bellies and provided fuel for tomorrow: they kept hunger and even famine at bay. They were and are extremely useful crops, as part of the rotation with wheat (see Chapter 2). The roots of pea plants fix nitrogen in the soil: once the pods are harvested the remaining plants die and return nitrogen to the soil, making it suitable for wheat-growing again.

But peas had a vogue as a luxury item, for they can be harvested before the seeds are ripe. These immature seeds are sweet, brightly coloured and easy to consume. The drawback is that they don’t keep very long: in warm weather (more likely than not when peas are harvested) they last only a few days – so fresh young peas could only be food for the rich man’s table. Louis XIV had a passion for them. He grew many delicate vegetables in the gardens at the palace of Versailles, in the 9-hectare plot known as the Potager du roi, the king’s kitchen garden. His brilliant court gardener Jean-Baptiste de la Quintinie was able to raise fruit and vegetables early in the season by using glass (at vast expense). The king loved the place and often went out there with his gardener. It was a homely idea, but they didn’t grow peasant food: artichokes, asparagus, beans in their pods (what we call French beans) – and peas. Peas were associated with prestige: there was competition among the nobility to serve the first peas of the year. People are said to have died from a surfeit of peas.

Fresh peas reached a wider public with the invention of canning: you put the food in a sealed container and then heat it, killing the microorganisms within. The process was invented in 1809 by Nicolas Appert of France; demand for canned food was accelerated by the First World War and the need to feed soldiers at the Front.

The advance of frozen food technology, along with home freezers, made young green peas still more widely available, and what’s more, they taste better than the canned variety. The technique was invented by Clarence Birdseye of America. He noticed that when fishing off the coast of Labrador in winter, a fish taken from the water froze as soon as it was pulled from the sea – and it was palatable, even tasty, months later if kept frozen.

If you freeze things slowly, it doesn’t work nearly so well. Ice crystals form and rupture the cell membranes, and when the food is thawed the water runs out and takes the taste of the food with it. Birdseye established the technique of rapid freezing in 1824. You can buy Birdseye peas in the supermarket today and live like a king.






FIVE WILLOW



And twelve yellow willows shall fellow the shallows…

Robin Williamson, The Incredible String Band



We associate willows with a certain grace and a pronounced fondness for water. They are most recognisable in the form of the weeping willow, much planted by lakes in parks. Cricket bats are made from willow, and the more pompous commentators refer to the bat as ‘the willow’. Willows were useful to our ancestors for catching fish and making baskets. But willows can also ease fevers, aches and pains. Humans learned to synthesise the substance found in the sap of willow trees and it became a commercial product – aspirin.

There are about 400 species of willow, all in the genus Salix, including sallow and osier. Willows are found across the northern hemisphere in cold and temperate places, mostly in wet soil, where they are deeply comfortable, unlike trees in many other genera. They grow into tall trees, often with long, thin, flexible twigs, from which they get their flowing and graceful nature. In colder places where the growing is necessarily slower, they live as creeping shrubs. They put out flowers before the leaves come, in the form of catkins; male and female flowers on separate plants (technically, that makes them dioecious).

Willows are often deliberately planted along water courses where their roots add strength to the banks. This helps to prevent flooding and to keep waterways navigable. The roots grow enthusiastically and can then become counter-productive, so far as humans are concerned, by clogging drains, sewers and septic tanks. They sprout eagerly from cuttings, and will reproduce from their own fallen branches. Willows were imported to Australia to strengthen waterways, where they have out-competed native eucalyptus trees (see Chapter 92) and are classified as ‘a weed of national significance’.

Willows produce a bitter bark sap in noticeable quantities. This is rich in salicylic acid, which is a painkiller and a reducer of fevers. The question of how people discovered this startlingly useful property haunts all such stories. Clay tablets from Ancient Sumer explain how willow helps with pain and fever; papyrus (see Chapter 20) from Ancient Egypt tells the same tale. Hippocrates, the Greek physician who lived in the fifth century BC, also noted the efficacy of willow-based medicine. Willow was part of the routine pharmacopeia of Roman and European medieval life. It was also used by populations in pre-Columbian America.
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Healing properties: Weeping Willow, 1919, by Claude Monet (1840-1926).



Willow was effectively rediscovered for the modern world by an eighteenth-century English clergyman named Edward Stone. The story is that he was taking a walk while suffering from ague, which is a catch-all term for fever. If he was out walking while suffering, we can probably assume that it was some kind of feverish cold, unpleasant but not life-threatening. In the course of his walk – perhaps the fever had rendered him slightly daft – he nibbled a piece of willow bark. He knew that the bark of the cinchona tree, which contains quinine (see Chapter 7), was also very bitter and wondered if this had a similar medicinal value.

He linked this possibility to the doctrine of signatures: if a plant looks like a body part, it must be therapeutic to that body part. That’s why we have plants with names like liverwort, lungwort, spleenwort and even toothwort. Stone reckoned that since willows like wet places, and wet places are associated with ague, then the tree must have been put there to cure the disease. The doctrine of signatures is of course long discredited: but Stone was right for the wrong reason. So he dried and powdered willow bark and gave it to people suffering from ague, and it made them better. He wrote up his findings and they were published by the Royal Society in London.

Henri Leroux of France isolated the active ingredient, salicin, in crystalline form; in 1874 Hermann Kolbe succeeded in synthesising it. The problem was that in large doses, the stuff causes vomiting and even coma. Felix Hoffmann then came up with a synthetically altered version which caused less digestive upset and successfully treated his father’s rheumatism. This was acetylsalicylic acid. The dye and medicine firm Bayer marketed it under the name of aspirin.

Aspirin was the world’s leading painkiller until paracetamol was first produced in 1956 and ibuprofen in 1962. By then aspirin was being used for a different purpose: it helps to thin the blood. By 1948 aspirin was being prescribed for heart-attack victims: it is used today to prevent heart attacks and strokes. The Nobel Prize for medicine of 1982 was awarded to the researchers who found out how it works.

The willow tree also provides the only wood considered suitable for the making of cricket bats. The wood is light and tough and it readily absorbs the shock of impact. It resists splitting, it is soft but durable, and contains pockets of air that create the perfect implement for smiting. The sprung cane handle helps with the shock absorption, but it is the nature of the wood in the blade that allows the batter to propel a cricket ball 100 yards with apparently minimal effort. English willow is used for all premium bats; bats made from Kashmiri willow are reckoned to be inferior, being more fibrous and dense.

Willows produce long, soft twigs that can easily be bent into different shapes. Since prehistoric times willow has been used for fish traps, which can be placed in water facing the stream: easily in but not so easily out. You can then collect your catch and carry it home in a basket made from willow. Wicker is a term for all plant materials that will submit to being woven, and the skill to use it dates back at least to Ancient Egypt, and most likely a great deal longer. Wherever willows grow, they were the plant of choice for making containers. Willow is also good for fences to keep domestic animals enclosed, and to make houses for humans.

People have long had a purely aesthetic fancy for the weeping willow, with its long fronds usually dipping down to water. It was named Salix babylonica by Linnaeus, who invented the science of taxonomy, publishing the first edition of his Systema Naturae in 1735. He invented the two-name (binomial) system, and the name he chose for the weeping willow was a reference to Psalm 137, which includes the famous lines: ‘By the rivers of Babylon, there we sat down, yea, we wept, when we remembered Zion. We hanged our harps upon the willows in the midst thereof.’ The rivers of Babylon were of course the Tigris and the Euphrates; there are no willows there, for here willow is a mistranslation of a species of poplar.
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Weeping lovers: legendary couple Leyli and Majnoun beneath a weeping willow, Iranian textile, early twentieth century.



The weeping willow is native to North China and because of its pleasing nature, it has been cultivated for millennia, making it to Europe, like so many other things, along the Silk Road while it was active between the second and eighteenth centuries. Alexander Pope, the eighteenth-century poet, is said to have brought the weeping willow to England, begging a still-living twig from a basket of figs that had been sent to Lady Suffolk from Turkey. He planted this at his home in Twickenham, on the River Thames west of London, and all other English weeping willows are descended from it. This is not, alas, entirely true, but Pope’s weeping willow at Twickenham certainly grew into a very fine tree.

Willows seem such thoroughly benign and helpful trees that it is almost tempting to believe in the doctrine of signatures or other philosophies of divine providence. But willows have more sinister associations. In willow-growing parts of China the people use willow branches to sweep the graves of their ancestors on the great festival of Qingming; in Japan willows are associated with ghosts. There are some sinister willows in English folklore, too, which have been rebooted in more recent works. The hobbits Merry and Pippin were imprisoned within Old Man Willow in The Lord of the Rings, and in the Harry Potter books, Harry and his friends frequently had trouble with the Whomping Willow.






SIX GRASS



The days of man are but as grass.

The Book of Common Prayer



All flesh is grass. Words found in Isaiah, much relished and quoted with respect to the transitory nature of life: ‘All flesh is grass and all the goodliness thereof is as the flower of the field.’ Grass frames us. Grass once defined our world, and still does wherever we can manage it. We have converted endless acres of the world to grass. Humans have always relished the meat of grass-eating mammals, especially cattle. We sought their meat as hunters, then as pastoralists, then as farmers, now as city-dwellers. Cattle eat grass: many humans are eaters of grass at one remove. We are all grass, and whenever and wherever we can, we surround our homes with grass. We play games on grass or watch others play games on grass. All of life is grass.

Grasses include cereals like wheat, rice and maize, which together fill 51 per cent of human energy needs. We will take these on in more detail in separate chapters, along with bamboo, which, a little bafflingly to non-specialists, is also a kind of grass. For the purposes of this chapter, grass is the green stuff of lawns and meadows: the stuff we normally think of when we hear the word grass.

Grasses form the family Poaceae, which contains 780 genera and more than 12,000 species. They are all categorised as species of flowering plant, which is again slightly baffling to non-specialists. But grass will flower, given half a chance: it’s just that the flowers are subtle and discreet; they don’t require insects for pollination so they don’t need to make a show of themselves. They are wind-pollinated, and in open grasslands, there is usually wind of some kind as well as plenty more grasses in flower for the randomly broadcast pollen to find.

So far so good. But grass has a USP, and that has helped to make the world what it is today. Grass doesn’t grow from the tip; it grows from the bottom. The growing bit – the place at which cells divide and growth can take place – is technically the meristem: and in a grass species you find it near the bottom. That may not seem the most inspiring fact you’ve ever heard, but it’s a world-changer all the same. It means you can chop the head off a stem of grass as many times as you like and it’ll keep growing.

This strategy defends the plants against grazing animals, because they can keep going after they’ve been munched. It also makes the life of a grazing animal possible. You can see the principle in action at the great Serengeti migration: the wildebeest munch and move on. They follow the rains, but they give the rains a good head start. By the time they get there the rain has already inspired a rich new growth of grass. Any other plant that puts its head up will also get munched: the difference is that the grass survives. You could say the wildebeest were managing the land for their own advantage; you could say that the grasses were exploiting the wildebeest in order to dominate the ecosystem.
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How’s that: cricket – the meadow game – played on Hampton Court Green, 1836.



The first humans hunted and gathered across grasslands of Africa: savannah is mostly grassland with islands of trees. Africa still has the biggest biomass of large wild mammals in the world, and that’s because the grasslands support big herbivores and these support the great carnivores.

Pastoralism was a great leap forward for humanity: a semi-nomadic life based around herds of cattle, sheep and goats. There are two theories of how it began. One is that it was a natural development from hunting: good hunters know their prey and follow the herd, and the beginning of domestication is a logical development of that intimacy. The second suggests that pastoralism developed from mixed farming, as a way of exploiting land less helpful for the growing of crops. Like many apparently conflicting theories, the chances are they are both right. Pastoralism has been followed for millennia and in many places still continues. It is at base a leisurely exploitation of grass. When the grass has been eaten off, you move on. The free-grazers of the American West lived in precisely that way.

The establishment of civilisation was largely a process of cutting down forest to make grassland. Once that was done people could graze the animals they used for meat – and also horses that were the world’s transport system for five millennia. The process of swapping forest for grassland continues, in a manner that began to trouble the world in the 1980s; forests being a great deal more effective than grassland at storing carbon and so slowing down the rate of climate change.

In the UK and elsewhere in Europe, much of the grazing was done on shared land, common land, but then the land was enclosed, for the benefit of the rich and powerful. A rhyme from the seventeenth century sums up this change:


The law locks up the man or woman

Who steals the goose from off the common,

But leaves the greater villain loose

Who steals the common from the goose.



Enclosed grasslands are now intensively managed for the grazing of domestic animals. This requires the introduction of fertilisers, fungicides and selective herbicides. The management also requires selective sowing of certain types of grass, ryegrass in particular. This is the process that gives pastures their bright uniform colour; such a field, more or less a ryegrass monoculture, is usually referred to as improved grassland.

Grass is also grown to feed animals who aren’t actually on the field. Crops of hay – dried grasses – are winter feed for many domestic animals. But hay is a notoriously fickle crop, since it must be dried in the field. It is vulnerable to shifts in the weather; many a hay crop has been lost to a sprightly summer thunderstorm. Such disasters can be pre-empted by modern processes of cutting grass and allowing it to ferment: this is silage and it feeds cattle and other herbivores in winter. It has long been common practice to keep cattle in barns in the winter; they are increasingly kept in barns full-time and all the food they ever see is in a trough. This can involve food other than meadow grasses: we will meet some of these later on.

But grass is more to us than nourishment for the animals we eat. It seems to be essential to the well-being of humanity. We surround ourselves with grass. The UK is full of houses that have gardens and most have a patch of lawn, mown every week in the growing season. Suburban America is full of houses set well back from the road with an unfenced stretch of grass leading down to the road. Generally speaking every plot is identical and every one must be mowed. Housing estates in many places will have grass verges. The sides of major roads are often grassed over, inspiring Roger McGough’s two-line poem to a beautiful petrol pump assistant on the M1:


I wanted your soft verges

But you gave me the hard shoulder.



If you are a person of colossal wealth, you will own a country house with a deer park. You will look out from your Palladian windows on the pleasantest vista any human can imagine and money can buy: a broad stretch of closely cropped grassland studded with mature trees leading down to water. The deer may or may not be in sight, but their presence is implied by the short sward. Why do we choose such a view? It’s a fair assumption that what the rich actually get is something that the rest of us really want: why do they choose such a vista?

Cast your mind back to the opening chapter. When our earliest human ancestors sat under a strangler fig in a rare time of peace and content, they would have seen much the same view: a plain that supports large mammals, with fine shade trees and a place where you can get a drink. I suspect that this desire for an expanse of grass is an atavistic need: an attempt to create an idealised version of the landscape where the first humans thrived.

Every expanse of grass must be controlled. If you don’t keep deer and you don’t keep mowing it, it will grow. It will look, perish the thought, ‘untidy’. It will tell the world that you have failed in your job of keeping nature in its place. The cut lawn represents both our need for nature and our fear of its power. When you see an unkempt front lawn you might speculate that the people in the house behind it are alcoholics: people who have lost control of their lawn and their lives.

For some, mowing the lawn is a necessary chore. For others it is a passion: lawns must be treated with selective herbicides, any upstart plant that gets in there must be eradicated, and the lawn must show a pattern of stripes: neat and, of course, lifeless. All the same, a mown sward is the most marvellous place for play. Its openness gives range to a great number of possibilities, and when you fall over, it doesn’t hurt. Childish rough-and-tumbles developed into more serious games for young people, and so into the organised games we have today. Football is played on grass, in the forms of soccer, gridiron or American football, rugby union and rugby league and Australian Rules. Cricket, tennis, golf and baseball were all invented for grass. In cricket the nature of the 22-yard strip of grass between the two wickets is intensely variable and its condition alters from one day to the next in a match that can last five days. Golf is another game about grass: the grass of fairways and putting greens is so intensively managed that it no longer looks like grass, while the division between fairway and rough is like the division between wilderness and civilisation.

Some games have moved away from their grass roots: tennis began as a lawn game but is now more often played on courts of concrete and clay. Hockey – field hockey – is now mostly played on artificial turf. But sport has seized the imagination of every country in the world, and it began on grass.

Humans are a species of grassland animal. We have moved a long way in the 4 million years since we first walked the savannahs, but we retain our profound identity with grass. The short sward is where humanity began, and it is to the short sward we return, to please our eyes, to play our games, to assert our control and to soothe our souls.






SEVEN CINCHONA



Ship me somewheres east of Suez, where the best is like the worst…

Rudyard Kipling, ‘The Road to Mandalay’



The cinchona is the tree that made empires possible. Without the cinchona tree the European adventures overseas would have been mere trading posts and military garrisons rather than the imposition of one civilisation on another. The cinchona has probably saved more human lives than any other plant on earth. As part of the same process, it provided the go-to alcoholic drink for a large part of the world. The cinchona was for 300 years the world’s only source of quinine, which both cures and prevents malaria.

The cinchona (mostly pronounced sin-koner) is native to South America, where malaria was most probably unknown until the Europeans started arriving from 1492 onwards. The pathogens that cause the disease were likely transported in the bodies of European travellers, or those of their African slaves. They entered the ecosystem when these people were bitten: the humans infected the mosquitoes.

The tree’s usefulness against fevers was widely known in local cultures, but the discovery of its power against malaria first required the introduction of the disease. Linnaeus named the genus Cinchona in 1742; there are around twenty-three different species within it. He chose the name from a story that the Spanish viceroy in Lima, the Count of Chinchón, had been cured of malaria by the bark of the cinchona tree. (He changed the spelling to Latinise it, so it would fit more tidily into his Latin-based binomial system.) In another version it is the countess who was cured, after which she brought large quantities of the bark to Europe to treat the afflicted.

Malaria was familiar throughout Europe, often known as ague (see Chapter 5), tertian fever or marsh fever. Mosquitoes breed best in marshland and the disease was associated with the air of the swamps; mala aria means ‘bad air’. It was soon clear that the cinchona bark was very valuable stuff indeed. Its use in Western medicine was largely pioneered by Jesuit physicians and it was known as Jesuit’s bark.

The subsequent history of the bark is confused and contradictory, full of discredited stories; it’s as if we were talking about the furtive development of a magical process. However, the bark made it to Europe, perhaps thanks to the generous heart of the cured countess. It was taken up by, among others, Robert Tabor (or Talbor), a British physician practising in the Essex marshes, and he was successful in curing malaria locally. He made his name by curing a British naval officer, a feat that came to the attention of King Charles II. (In some versions he cures the king himself.) Tabor then went to France and achieved wealth and fame, curing the heir to the throne or, in some versions, Louis XIV himself.
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Miraculous tree: cinchona in a hand-coloured engraving, 1795.



As the pace of European exploitation of distant countries increased, so did the value of the bark. Many trees were destroyed so that the bark could be stripped and exported. The Spanish colonialists, most active in South America, had easy access to cinchona. What other colonial nations wanted was a supply of their own, but by the beginning of the nineteenth century, its export was forbidden.

Seeds were smuggled out of Bolivia by Charles Ledger, whose assistant, Manuel, was beaten to death in the process. The British foolishly turned this booty down, but the Dutch bought it and established plantations in Java, then a Dutch colony. Clements Markham later established British plantations in India, in the Nilgiri Hills around Ootacamund, and in Sri Lanka.

It is important to understand the extent of malaria. The mosquito was not recognised as the vector for the disease until the beginning of the twentieth century, so no one thought that avoiding bites was the most important first step in avoiding the disease. Malaria has been a significant fact of human life ever since humans stopped the nomadic hunter-gathering and became farmers 12,000 years ago.

It’s been reckoned that half the humans who ever lived died from malaria. Even today a conservative estimate from the World Health Organization puts the annual deaths at half a million. And it is not just the deaths: the routine of illness – a person in a bout of malaria is too weak to lift head off pillow – costs innumerable working days. If you look at an empire as a purely commercial concern, malaria affected turnover and profits to a devastating degree. Africa could not be fully exploited because of the prevalence of malaria: the continent was known as the White Man’s Grave.

The establishment of cinchona plantations changed all that. Malaria could be cured: and it could also be prevented by regular doses of quinine: that is the alkaloid – a naturally occurring organic compound – extracted from the bark. (The name comes from a word for the tree in a Peruvian language.) This was first extracted from the bark in 1820, by Pierre-Joseph Pelletier and Joseph Caventou. The availability of quinine opened the colonies up to wives, children, family: colonies became domestic rather than purely commercial and military. In India, the British rulers established families that went through generations and called India home. The process of deep cultural exchange between two cultures has continued ever since, both celebrated and resented.

The problem with taking your daily dose of quinine is that it’s oppressively bitter. The British in India took to mixing quinine with soda water and sugar. That was much better, but there was still scope for improvement – so they added gin. The first commercially produced tonic water came on sale in 1858. For a century or more the British ruled India by means of gin and tonic. Modern tonic waters are much lighter in quinine; most gin-drinkers prefer their bitterness subtle. Quinine fluoresces under ultraviolet light: you can reproduce this effect in bright sunlight if you examine your drink against a dark background.

During the Second World War the Americans lost their access to quinine when the Japanese took over Java and its cinchona plantations. The United States sent expeditions into South America in search of an alternative source; meanwhile tens of thousands of United States servicemen died from malaria in Africa and the South Pacific. Quinine has always had a military as well as a commercial value.

But that finally changed in 1944, when quinine was produced synthetically. Other forms of treatment have been developed since then. The tree that was central to the hopes and ambitions of conquering the world could now go back to being a tree. For 300 years it was one of the most important plants in the world: it now remains, like colonialism, a part of history that is hard to understand completely in the twenty-first century.
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All made possible by quinine: a British banquet at the palace of Rais in Myenere; engraving by Henri Théophile Hildebrand (1824-97), published in 1882.








EIGHT SUNFLOWER



I find comfort in contemplating the sunflowers.

Vincent van Gogh



Sunflowers were cultivated in North America long before Columbus crossed the Atlantic. They were grown for food, but no doubt their dramatic appearance was part of the appeal. Certainly it was the look of the plant that prompted Europeans to take sunflowers back across the ocean. Once there sunflowers became a crop plant all over again, useful and humble. But now the plant is ineluctably associated with the cult of genius and the legend of the tormented artist.

There are seventy species in the genus Helianthus, but it’s the cultivated species Helianthus annus that mostly concerns us here: the one with the flower-head that looks like the sun. It’s not technically a flower but an inflorescence. Each head comprises many individual flowers; each of the outer flowers, which most of us refer to as petals and a botanist calls ray heads, are in fact individual flowers. These outer flowers don’t do sex, being sterile: they are a come-hither signal to insect pollinators, which feed from the many tiny flowers arranged in cunning spirals on the central disc. Sunflowers are famously tall: a good average of 3 metres (10 feet), while the record is 9.17 metres (over 30 feet).

They were cultivated for their fruit, which contain the seeds. What we refer to informally as sunflower seeds, with the husks that we strip away with our teeth, are technically fruit; what we actually eat are the seeds that lie within the fruit. The plants have been cultivated for 5,000 years; the seeds could be used as a crushed meal for flatbread, or mixed in a porridge with beans, squash and maize.

Sunflowers were taken to Europe for their beauty and were especially popular in Russia in the eighteenth century. The Russians discovered that a useful oil could be obtained from the crushed seeds. This was better news than it sounds: most oils were forbidden during Lent by the Russian Orthodox Church, and the discovery of sunflower oil legitimised a number of small pleasures.

Sunflowers grow well in places with plenty of sun. The oil was used in cooking, and the waste product, the crushed seed, was fed to livestock. Sunflowers were always handy things: but their startling appearance gave them meaning beyond their function. There was a compelling idea that sunflowers track the sun: turning their faces to the morning sun and following it across the sky all day until it sinks down in the west. William Blake wrote in Songs of Experience:


Ah sun-flower! weary of time,

Who countest the steps of the Sun:

Seeking after that sweet golden clime

Where the travellers journey is done.



But it’s only while the sunflower is in bud that it countest the steps of the sun: once it’s a full flower (or inflorescence) it holds still. That doesn’t (or does it?) detract from a great poem about longing for some new age or place where we can live in freedom.

Sunflowers became increasingly useful as crops. One species, Helianthus tuberosus, has been cultivated, as the name suggests, for its edible roots, the food we call Jerusalem artichokes. The oil has become useful in many forms of cooking, baking as well as frying, not least because it is cheaper to produce than olive oil (see Chapter 82). It can also be used in biofuels; there is continuing debate about whether biofuels are a useful exploitation of the earth’s resources (more on this in Chapter 95). The fuel company BP uses a stylised sunflower as a logo, presumably to distance itself in our minds from the equation of fossil fuels (the company’s main concern) and their part in the continuing disaster of climate change.

Sunflowers were important to the Aesthetic Movement, and its doctrine of art for art’s sake, which is normally dated from 1870 to 1900. It was about turning away from the values of increasing industrialisation, in which all humans were seen as parts of the great machine. The values of the Aesthetic Movement affect thinking today: for example in the notion that every home should be beautiful as well as functional. The movement was much taken by the simplicities of Japanese art. Chrysanthemums are important in Japanese paintings, and sunflowers look fairly similar, so sunflowers became a favourite flower, and even a badge of the new doctrine, which was of course much mocked. An exquisite young man with a sunflower is portrayed on a song sheet with the title Quite Too Utterly Utter.

In 1887 in Paris there was a small exhibition of avant-garde paintings. This included studies of sunflowers lying on the ground, painted with the most extraordinary commitment. The artist was Vincent van Gogh. Another painter, Paul Gauguin, liked them a lot, and later agreed to swap one of his own paintings for two of the sunflower studies. He said they were ‘completely Vincent’: the first of countless millions to reach that conclusion.

Van Gogh had a dream of setting up an artists’ colony: a brotherhood of art, beauty, friendship and mutual support. Gauguin agreed to join him and van Gogh rented a house in Arles in the south of France. He got it ready for Gauguin’s arrival by painting more sunflowers for him, this time in a vase. In one of van Gogh’s terrifying explosions of creativity, he produced four studies of sunflowers in six days, in a great binge of paint, coffee and booze.

But let us not go too close to the Vincent Legend, in which van Gogh was a mass of blind instinctive energy possessed by that queer thing genius. He was consciously following the Dutch tradition of flower painting, but doing so in a new way and with the latest technology. Van Gogh loved yellow (see Chapter 49 on foxgloves) and for him it represented joy: and it was with joy that he turned to thrilling yellow paints that were newly available to him. The most famous sunflower studies use almost no colour that isn’t yellow.

He chose sunflowers because of their commonplace nature; the fact that they are grown in their thousands in enormous fields, rather than as rare hothouse blooms. Beauty and joy should be matters of everyday life, accessible to all: and that was the foundation of van Gogh’s art. There was also a practical reason: sunflowers are available cheaply, if not for free – fallen by the wayside, or easily borrowed from a field. ‘Normality is a paved road,’ he once wrote. ‘It is comfortable to walk on but no flowers grow on it.’


[image: Image]
Vincent’s flowers: Four Withered Sunflowers, 1887, by Vincent van Gogh (1853-90).



So he wrote from Arles to his brother Theo: ‘I am painting with the gusto of a Marseillaise eating bouillabaisse, which won’t surprise you when it’s a question of painting large sunflowers.’ Many of the sunflowers he painted were past their best, wilting, losing petals (ray heads if you prefer). He was intrigued by the way that each one faded in a different way.

Gauguin came to Arles and after nine crazy weeks the artists’ colony was at an end – though not before Gauguin had painted an affectionate study of van Gogh at work, painting… well, sunflowers, what else? The terrible rows, the self-mutilation, van Gogh’s subsequent alternations of joyous masterpieces and personal despair, the awful end: his story is well enough known to leave it there… always with the thought that if he’d only hung on for just a few more years, he’d have known about the adulation and love his work now inspires. Even in the year of his death, there was a furious row at an exhibition in Brussels. Henri de Toulouse-Lautrec and Paul Signac both stood up for van Gogh against Henri de Groux, a Belgian artist who didn’t care to be associated with a ‘laughable pot of sunflowers’. A fist fight was narrowly avoided; in some versions of the story Lautrec challenged de Groux to a duel.

But van Gogh’s sunflowers are now the world’s joy. An estimated 5 million people gaze on the various versions of his sunflowers every year: van Gogh painted five in Paris and seven in Arles, one of which was destroyed by the American bombing of Japan during the Second World War. In 1987, a Japanese insurance magnate, Yasuo Goto, paid £25,087,500 for one version.

The sunflower paintings from Arles are as recognisable as the Mona Lisa. Each one is so often seen as a Great Painting that the flowers themselves tend to get lost: reproduced a million times in a million different forms, T-shirts, tea towels, fridge magnets and all. But it’s not the biography or the mythology of the tormented artist that matter. It’s the paintings: paintings about the overwhelming nature of joy and the awful fragility of such heightened experience.






NINE OAK



Every oak tree started off as a couple of nuts who stood their ground.

Henry David Thoreau



The English have a thing about oaks, and they think it makes them special. But the oak is the national tree of many countries: for example Bulgaria, Cyprus, Estonia, France, Germany, Moldova, Jordan, Latvia, Lithuania, Poland, Romania, Serbia and Wales. In 2004 the oak became the national tree of the United States. In the Second World War English soldiers fighting for the land of the oak tree were up against an enemy that rewarded its heroes with the Knight’s Cross of the Iron Cross with Oak Leaves. Many nations identify themselves with oak trees.

There are around 600 species in the Quercus genus, which is actually part of the beech family. The word oak is also used informally for many trees outside that genus, only some of which are related. There are oak species with unmistakable acorns in tropical rainforests. Even in England there is more than one oak. The so-called English oak, Quercus robor, is the one dear to English hearts, but there are also sessile, downy, turkey, cork, and holm oaks, some of which have been introduced to England. A certain kind of English patriotism is based on notions of purity of lineage: those that find the oak an appropriate symbol of such things will be interested to learn that oak species readily hybridise.

In much of lowland Britain the oak is the climax vegetation. Plants operate a succession: open ground giving way to brief annual plants, with more robust perennials taking over, after which the place will scrub up. The brambles that sprout up often act as natural tree-guards for the pioneer trees like silver birch. Agriculture and gardening are simply methods of controlling that succession; left to its own devices, your garden will turn into a closed-canopy oak forest in a few centuries.

The extent to which this actually happened across Britain is a matter of debate among historical ecologists: before widespread human settlement, wild cattle (aurochs), horses and deer, along with the rootling wild swine, must have kept many places relatively open: perhaps our ancestral landscape was a mosaic of open areas and stands of oaks. But whichever way you look at it, the oak is a climax species. It is also a keystone species, in that it changes the nature of an environment, dominating the landscape and offering opportunities for many more species to make a living. No English tree supports more species than an oak.


[image: Image]
Trees to live with: oaks dominate The Rainbow Landscape, c.1636, by Peter Paul Rubens (1577-1640).



In many places there are traditions of sacred oaks. Oaks impress with their size, their strength, their robustness and their age. There is a story told of Staverton Park in Suffolk: when the monasteries were being dissolved in the sixteenth century, the monks of Staverton begged a last favour – could they plant just one more crop, and leave the monastery when it was gathered in? This was agreed to – so the monks planted acorns. Certainly Staverton has a rich gathering of oaks half a millennium in age.

Oaks were sacred to both Zeus and Thor, gods associated with thunder. Oaks, standing proud of the rest, are frequently struck by lightning. Pliny the Elder noted the association of Jupiter (the Roman Zeus) with oaks, and said: ‘Trees were the temples of the gods following old established ritual; country places even now dedicate an outstandingly tall tree to a god.’ Oak groves were also sacred to druids.

Oaks were a useful food resource for humans. Acorns could be dried and ground into flour, a useful fallback when cereals were scarce. Acorns have been used to make a coffee substitute in times of wartime shortages. But it’s been more usual to feed acorns to pigs. Allowing pigs free-range foraging in autumn woods is an ancient tradition: in many places the rights of pannage have been protected and disputed for centuries. In some areas a system of forest pastures has developed, supporting grazing animals and, in season, pigs. In Spain and Portugal the dehesa landscape is built around cork oaks: the bark itself is harvested for stopping bottles. Like many ancient agricultural practices, it has incidental benefits to wildlife, but the recent practice of selling wine in screw-capped bottles puts these at risk.

Stories accumulate around great oaks. There is a tree called the Crouch Oak in Windsor Great Park in England: it is said that Henry VIII and Anne Boleyn, soon to be his second wife, danced around it; later his daughter, Queen Elizabeth I, picnicked beneath its already inviting branches. The Major Oak in Sherwood Forest is at least 800 years old, and, according to tradition, Robin Hood hid from the Sheriff of Nottingham in its branches or he feasted with his Merry Men beneath it – perhaps both.

The Royal Oak stands in the grounds of Boscobel House in England: here the future Charles II hid after the Battle of Worcester in 1651; a Parliamentarian soldier walked directly underneath it without spotting him. Charles II himself told the story to the great English diarist Samuel Pepys:


He told me that it would be very dangerous either to stay in the house or go into the wood (there being a great wood hard by Boscobel) and he knew but one way how to pass all the next day and that was to get up into a great oak in a pretty plain place where we could see round about us for they would certainly search all the wood for people that had made their escape.… [We] got up into a great oak that had been lopped some 3 or 4 years before and so was grown out very bushy and thick not to be seen through. And there we sat all the day.



But no matter how wonderful a living oak might be, dead oaks were still more useful to an ambitious civilisation. Their wood is hard and dense, and stuff made from it is durable. I lived for fourteen years in an oak-framed house: it had stood for 500 years and is still going strong. Timber-framed houses were the basis of European life for centuries. Oak makes furniture with little delicacy, but it lasts. Oak is still used for barrels for the best drinks; here they can develop because they have contact with the air: to this day wine, brandy and whisky are matured in oak barrels.

But the use of oak in shipbuilding has done most to create the tradition of self-identification with oak trees. Viking longships were built from oak more than 1,000 years ago. The ships of the British navy were called the wooden walls of old England. Eight British warships have been called Royal Oak since the Restoration in 1660; in 2011 it was calculated that there were also 467 pubs in England called the Royal Oak. Ships made of oak endured. The hardest wood comes from the centre of the trunk and is called heart of oak. This inspired the patriotic song written by David Garrick (music by William Boyce) that was first performed on New Year’s Day in 1760, commemorating the ‘marvellous year’ of 1759, in which the British navy won four sea battles.


Heart of oak are our ships, heart of oak are our men;

We always are ready, steady boys, steady!

We’ll fight and we’ll conquer again and again!



Oak was used for the most prestigious buildings. It is a pretty straightforward and uncompromising building material, but architects of genius can use it to create surprisingly elegant structures. The hammerbeam technique is perhaps the summit of this craft: short protruding beams that don’t meet in the middle, but act as a truss for the roof supports: the Great Hall at Hampton Court Place is a classic example.

Perhaps the greatest oak building of them all was Notre-Dame Cathedral in Paris. Construction began in 1160 and it was finished a mere century later, though there was much alteration in subsequent centuries. The cathedral contained wood from 1,300 trees, which would have covered 52 acres (21 hectares) of land, and the building was sometimes referred to as ‘the forest’. In 2019 a fire broke out and a good deal of the building was destroyed; the timber-framed spire collapsed and fell. The limitations of construction in timber were demonstrated plainly enough, but the building certainly had a good long innings. Restoration work began almost at once.

Oaks were so important to German national identity that gold-medal winners at the 1936 Olympic Games in Berlin – ‘the Nazi Olympics’ – were presented with oak saplings. A British crew won the yachting gold medal in the six-metre class, and the helmsman, Christopher Boardman, ended up with the oak, even though he refused to attend the ceremony. The sapling was planted at his family home at How Hill, in Norfolk. A bomb landed 25 yards away during the Second World War, but the tree survived. It was badly damaged by the gale that hit Britain in 1987, and was pollarded – the top of the tree cut off – in 2013. It’s still there, and it’s known as Hitler’s oak.
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