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  1


  Prologue: In the Strong Room


  A human skull is carved on the column beside the entrance. As we waited for our guest that morning, a flock of schoolchildren gathered around it. One of them began poking the eye sockets of this stone memento mori. A girl in the group told him to stop, that it was gross, possibly dangerous, and certainly not allowed. He knew better. This, he informed her, was how you found treasure. He was soon disappointed. No matter how vigorously he jabbed the death’s head, there was no dull click, no grinding of megalithic mechanics, no slab that slid miraculously away to reveal a long-lost tomb.


  What this treasure-hunter could not have known is that beneath him was a subterranean vault. Had he seen its contents, he would probably have found them just as disappointing as the unresponsive skull, but for biologists they are worth an entire unplundered Valley of the Kings. The vault is a room-sized safe, complete with bomb-proof door and combination lock. Its interior is more civilised than the mise en scène for the usual crime caper – softly lit, floored and shelved with polished hardwood, and atmospherically controlled. Once smelt, its odour is never forgotten, a blend of ancient vellum, beeswax polish and a potpourri of what, 250 years ago, was very nearly every known plant in the world. It is the odour of the library, archives and specimens amassed by the great Swedish botanist and father of modern biology Carl von Linné – Linnaeus – over a long and prolific lifetime.


  The strongroom’s contents form the nucleus of the Linnean Society of London. Founded in 1788, ten years after Linnaeus’s death, it is the oldest society devoted to natural history, a fact manifest in its air of antique elegance. Along with other learned societies and the Royal Academy of Arts, the Linnean occupies Burlington House, Piccadilly’s Palladian palazzo. Its rooms are lofty, colonnaded and galleried, dense with portraits and busts, papers and tomes, bell jars and brass scientific instruments. It is the archetype of the academic institution of yesteryear, a place from which one could imagine a defiant Professor Challenger embarking in search of the Lost World.


  And yet these amber-frozen charms are deceptive. Beginning with its espousal of the work of Linnaeus himself, the society has always been the launch site of new and far-reaching departures in biology. This was where the world first heard of evolution by natural selection and where, in the following century, scientists shaped new disciplines such as ecology, heralded new techniques like DNA analysis, and predicted the new threats of mass extinction and climate change. The same innovative role is played by Linnaeus’s herbarium specimens and library. They are not preserved in their underground safe like the relics of a patriarch; nor is their interest purely historical. They may have been dead for over two centuries, but in terms of their influence these pressed flowers, pinned beetles and flayed lizards are alive and active.


  By international agreement, the scientific naming and classification of organisms begin with Linnaeus’s work in the eighteenth century. Whenever biologists reassess known species or add new ones to their number, they must consider what has gone before, whether and how these organisms have been named already and where they have been placed on the map of life. More often than not, this process of diligence starts by consulting Linnaeus who gave a vast number of plants and animals their first formally accepted names. For each name he coined, the botanist also chose a specimen to exemplify his concept. Called the type, this specimen furnished the new species’ evidential basis, its single and indisputable forensic reality. This has remained the basic method of taxonomists – biological namers, describers and classifiers – ever since. The strongroom of the Linnean Society is a collection of types which amounts to the world’s first official registry of organisms. Enshrined in its herbarium sheets are the scientific identities of many of the plants we encounter day to day. Even taxonomists who work with wholly unfamiliar species take bearings from and make discoveries in this subterranean vault, this buried capsule of life on earth.


  There were four of us in the strongroom – Gina Douglas, then the Linnean Society’s Librarian and Archivist; myself; Yoko Otsuki, my companion in life and botanical adventures; and our guest Taeko Goto, newly arrived from Japan. Taeko-san had come into our lives via an exchange of emails on the subject of the sacred lotus, a plant to which she consecrated her scholarly and spiritual devotions, her talents as a gardener, and even her skills as a cook. The thrust of these messages was that she knew Linnaeus had given the lotus its first accepted botanical name in 1753. She also knew he had pressed a live plant as the type of his newly named species and that this specimen now resided in the strongroom. She had proposed flying from Tokyo with a single mission – to see this desiccated bloom that had become the botanical standard by which all other lotuses were assessed. The least I could do was to arrange a viewing.


  Beneath the pavements of Piccadilly, Gina Douglas produced a vellum-wrapped bundle of herbarium sheets. Wearing white cotton gloves, we sifted through the pile until we arrived at the object of Taeko-san’s quest. Gummed across the bottom of the sheet, more or less intact, was a single leaf some 15 centimetres across. Above it was a flower, a crown of petals pressed flat soon after it opened in one North European dawn some 250 years ago. To either side of this bloom, a long-stalked bud and seed head were displayed like two sceptres. Below the leaf were two words written in Linnaeus’s hand. One of them, Taratti, was a vernacular South-east Asian name for the lotus noted by the German botanist Georg Eberhard Rumphius in Herbarium Amboinense, his Indonesian flora published posthumously in 1741. The other was Nelumbo, the Sinhalese word for the same plant, recorded by the French botanist Joseph Pitton de Tournefort in 1700.


  While perfectly legible, the botanist’s ink had fared worse than the specimen. Linnaeus’s lotus recalled tales of saintly sepulchres which, when opened, reveal their centuries-old incumbents in a state of miraculous preservation. Its foliage retained the blue-grey bloom of the plant in life. Although faded, the single flower held a hint of rose pink and had scarcely withered. The fruiting head rattled with seeds which, in the light of all that has happened since, I suspect might still be viable. Even more striking was the specimen’s size. Until then, my own experience of the lotus was limited to the few plants I had encountered in gardens. But I knew enough to know it was a giant by nature, easily 1.5 metres tall and with leaves as much as a metre wide. By contrast, Linnaeus’s plant fitted comfortably on an A3 sheet. I asked Taeko-san whether this was normal.


  ‘No,’ she replied, ‘it’s abnormally small. It may have been underfed or confined, which would have had a dwarfing effect. Or it might be something much more exciting – a miniature cultivar of the kind we call chawan-basu, “tea bowl lotuses”, which have long been popular in China and Japan. The answer depends on how this plant was grown and where it came from, but I don’t suppose we can really hope to know either now.’


  Gina Douglas took a more sanguine view and pointed us in the direction of the paper trail that led to the parchment petals. In the autumn of 1735, the twenty-eight-year-old Linnaeus became curator of one of the finest private gardens ever made. It was created at De Hartekamp, the estate near Haarlem of George Clifford, an Anglo-Dutch banker, merchant and director of the Dutch East India Company. Clifford used his domination of Eastern trade routes to acquire an unprecedented range of plants, many of which were new to Western science and cultivation. His collection helped to make the Low Countries the clearing house and the powerhouse of modern botany. It also opened Linnaeus’s eyes to a welter of biodiversity which he made it his life’s work to render accessible. As he told his patron: ‘I was astonished when I entered your hothouses, crammed with such profusion, such variety of plants as to enchant a son of the cold North, uncomprehending of the strange new world into which you had brought him.’


  Among Clifford’s ‘treasures of Asia’, as Linnaeus called them, was the lotus. In Hortus Cliffortianus, his catalogue of the De Hartekamp garden, Linnaeus styled this plant Nymphaea foliis undique integris, ‘the waterlily with completely whole leaves’. When it appeared in 1738, this phrase was both a name and a description. As early eighteenth-century botanical names went, it was not that bad: it neatly differentiated the lotus from all other waterlilies whose leaves were cleft at the base; it was also only four words long. Compare it with another lotus name Linnaeus cites, the English botanist Leonard Plukenet’s mouthful from 1696 – Nymphaea glandifera indiae paludibus gaudens, foliis umbilicatis amplis, pediculis spinosis, flore roseo-purpureo (‘the marsh-loving nut-bearing Indian waterlily with large, navel-centred leaves, prickly stalks and rose-purple flowers’). This is the longest of eight scientific names, apart from Linnaeus’s own invention, that were then in circulation for the same plant. The situation was a free-for-all. Any one of these labels was as good as the next. Which one prevailed was a matter of taste and who could shout loudest. This was no way to catalogue a garden, let alone run a science.


  Having to deal with monsters like Plukenet’s name for the lotus propelled Linnaeus towards his simplest and greatest invention, binomial nomenclature. Within two decades of entering George Clifford’s hothouses, he had separated the functions of naming and describing – how, after all, did Carl Linné describe him? He had decreed that any organism could have only one officially accepted name; that the name should be uniquely its own; and that it should consist of two essential parts – genus and species. In the case of the lotus, he went back to his days at De Hartekamp and to the earliest mention of this plant that he had found in Clifford’s library – Nelumbo, the Sri Lankan name set down by de Tournefort in 1700. This became the specific epithet of Linnaeus’s new species, Nymphaea nelumbo, published in 1753. It endures to this day in the currently accepted scientific binomial of the sacred lotus, Nelumbo nucifera.


  But why was Linnaeus’s lotus so small? The botanist’s own description of its source – Clifford’s garden – makes it clear that growing conditions were optimal. The plants were kept under glass in tanks; their boggy substrate was richly fertile. So we could exclude the possibility that the lotus was a starving dwarf which in happier circumstances would have been a giant. That left one other possibility – it was a horticultural variety that was dwarf by design, a miniature cultivar that had travelled from the Far East along the same trade routes that made George Clifford one of Europe’s richest men. Taeko-san explained that chawan-basu, the lotuses so small they could be grown in tea bowls, had been popular pot plants in her country for around a century by the time Clifford’s Haarlem paradise took root. Since his plant prospectors were active in Japan, that seemed the likely source of his and Linnaeus’s lotus.


  Having yielded a few more secrets, the specimen was wrapped again and consigned to its cupboard. We stepped from the strongroom into a different atmosphere and age. The massive door swung shut with an air-lock rush. Outside the Linnean Society, beneath the arch of Burlington House, we gathered ourselves beside the column with its stone skull. I ventured that it was a long way to have flown to see a plant that was probably Japanese.


  ‘Not at all,’ said Taeko-san. ‘We can’t be sure it’s from Japan, and I’m not in the least disappointed. It was wonderful to see Linnaeus’s lotus and his handwriting, and to think of it growing here in Europe all that time ago. I must find some way to thank you.’


  A fortnight later, a matchbox-sized package arrived from Tokyo. Within were three seeds which resembled black acorns, wrapped in a sheet of minutely written instructions. Following these, I set about making a shallow nick in the outer coats of the seeds. Never before had I encountered such a diamond-hard substance in a plant. They brushed aside an entire batterie de cuisine, finally surrendering only when fixed in a vice and attacked with a file. Next I cast them adrift in a tank filled with tepid rainwater and peaty loam. Before the murk had cleared, the seeds began to swell, although how anything so obdurate and lifeless-seeming could double in size was a mystery. Whatever it was, the force within the shell was greater than any I had brought to bear on its exterior. A strange dance ensued in which the seeds shuddered, swayed and spiralled up and down from brim to bed before settling and pushing out a shoot, a comma of brilliant emerald. After just three days they produced their first leaves – the size and shape of an old penny, aquamarine, water-repellent and quilted with hair-fine veins. Within a fortnight the leaves had crossed the soupy surface like Lilliputian stepping stones.


  As spring turned to summer, the lotus seedlings demanded new homes – three clay urns filled with water, peaty compost and rotted manure, which foul mixture they had a remarkable talent for turning clear and sweet. They prospered in a hot spot on the terrace. No longer floating but soaring, their leaves came to resemble parasols and were much the same size. Sea green and bloomy, their surfaces sent raindrops racing like mercury – a trick I never tired of watching even when it meant getting soaked to the skin. In autumn, as the leaves faded and collapsed, I reconciled myself to that having been that: nothing so exotic would survive a winter outside in Oxford and there was certainly no room for them indoors. Then a message arrived from Taeko-san telling me that if I cut the dead leaves back, drained the water and covered the urns, all would be well.


  The following May, within days of my uncovering the urns and replenishing the water, the three seedlings were racing away, larger and stronger than ever. That summer, deep in the dog days, the first flowers appeared. Held on yard-high wands, the crimson buds opened in the dawn with the faintest of sounds, somewhere between a whisper and a kiss. As the sun peaked they expanded, becoming bowls of pale rose petals that brimmed with head-spinning perfume, an intoxicating blend of ylang-ylang, spices and sweet fermenting fruit. Each bloom lasted no longer than a day or two, but each was an event. No sooner had the last petals dropped than the seed pods began to develop, long-stalked spinning tops with honeycombed upper surfaces. As the season drew to a close, these reminders of the summer’s rapture persisted, gauntly sculptural and still more striking than anything else in the garden.


  The spring after they flowered, Taeko-san was in London again and we met for dinner.


  ‘Those seeds I sent you. I’m so glad they made it. You see, they came from a very famous plant which germinated from a seed found in a dig near Tokyo.’ I was about to thank her again for her gift, to attempt to convey the mesmeric effect of their shooting and blooming, when I began to wonder a little at that word dig.


  ‘Yes,’ she continued, ‘the other relics found with it were carbon dated so we think we know the age of the lotus, or of the seed that it and so yours sprouted from.’


  I dropped my fork. ‘Carbon dated? How old is it?’


  She looked slightly embarrassed: ‘Oh, three thousand years, give or take a few centuries.’


  Inspired by the matchbox miracle, I had begun lotus-gathering even before this revelation. Yoko was pressed into translating my endless email enquiries to Taeko-san. In libraries where I was meant to be researching some aspect of garden history, perhaps an antique rose or a patrician folly, I found myself strangely drawn to shelves devoted to aquatic plants, theology and archaeology, and perplexed to find no English work on the world’s most famous flower. Museums began to exert a greater pull on me than botanic gardens. In my own garden, the lotuses made me forgetful of all duties except watching and watering the three clay bowls. As autumn advanced and there was no longer anything to watch, I started assembling a biography of the lotus instead. Yoko had begun to worry that I was becoming a fanatic. Now I could offer her the news that my treasures were the offspring of a three-thousand-year-old seed as vindication of my zeal.


  ‘You’re obsessed,’ she said.


  ‘Yes,’ I replied, ‘but it’s a rational obsession.’


  Taeko-san’s gift had become the seeds of a quest. Spent among those libraries and museums, its first phase took me to Ancient Egypt, Greece and Rome, to times and territories that I had thought familiar until I saw them in the light of the lotus. I soon discovered that Nelumbo soared above other plants that have been celebrated and turned into icons, the roses and lilies, orchids and tulips. This one flower had permeated the ancient world, touched the lives of the great, and sometimes changed the course of history. Next these explorations drew me further east – to Mesopotamia where I encountered lotus cultures replete with mysterious goddesses, all of them long-extinct, and to India where another such culture had given rise to two major religions that were very much alive.


  Meanwhile, Oxford’s dinner tables were growing rowdy with a debate I had thought done and dusted in that same university over a century before: Darwin versus God. In this climate, I trod cautiously at first in regions of spirituality where biologists are rarely seen. But I soon realised that any faithful portrait of the lotus would need to reconcile forces that were being described as foes – science and religion, nature and culture. Here was an organism that was also an artefact. Beyond a very early point, its tale was our tale and natural history became human history. The lotus-derived beliefs that a sceptic might disdain were based on observation of the plant’s life cycle and ecology. At the start of my quest, these at least seemed intriguing examples of pre-scientific attempts to interpret the living world. By its end, they would become illuminating lessons in how anyone might relate to that world – even a botanist with no god in his life.


  Travels among texts and artefacts could only take me so far. I had questions that fieldwork alone would answer. I wanted to study the plants in habitat, to be among a living lotus culture, and to see how far into prehistory I could trace our relationship with Nelumbo. My three seeds had come from an archaeological find that was three thousand years old. In their homeland, the lotus was still growing wild and still inextricable from society. Japan was the natural choice for the final phase of my quest. The greater part of this book describes my time there in search of the sacred flower.


  In the Land of the Rising Sun, the dawn plant illuminates all. What began as a botanical field trip soon turned into a transect of a nation that has flourished alongside the lotus since its very beginnings. It took me from noodle bars to battlefields and from temples to tumuli, back and forth over twelve millennia until, on a mountain far to the north, I found a flower that encapsulated an entire civilisation and spoke equally to science and spirit.


  I


  A Celestial Plant


  2


  The Sacred Lotus


  Before any of these wanderings could begin, there were some questions to be answered. Exactly what kind of plant was this marvel that had flown in from Tokyo? Was it related to anything else? How, in evolutionary terms, did it fit into the tree of life? Where was it found? What was known about its life cycle, its sex life and biochemistry? The whole world knew it as a spiritual symbol, but did this plant have any properties of material value? What natural gifts made the lotus the most famous flower of all?


  Taeko-san’s gift was Nelumbo nucifera, the sacred or Indian lotus. Because of its seeds, this plant also goes by the names Egyptian or Indian bean, although it is neither native to Egypt nor endemic to India. It is one of only two species that are currently accepted by botanists as comprising the genus Nelumbo, the other being N. lutea, the American or yellow lotus or water chinquapin. A chinquapin is a relation of the chestnut, so here is another reference to those bullet-like seeds. The American lotus is found as far north as Ontario and Maine and as far south as Honduras. The sacred lotus is a plant of the Old World, extending from Iran and Russia to Japan. It is found as far north as Kashmir and Tibet and as far south as Indonesia, the islands of the South-western Pacific and Northern Australia.


  Populations at the western extreme of this range, around the delta of the Volga River and in the reedy fringes of the Caspian Sea, are sometimes treated as a species in their own right, named Nelumbo caspica. Meanwhile, at the other end of the Russian Federation, a second lotus has been considered distinct. This is Nelumbo komarovii. Luxuriant and with large magenta-trimmed blooms that seem to bespeak the Tropics, it is confined to a region 100 miles north of Vladivostok where it endures winter lows of minus 42 degrees centigrade. Today botanists include both these Russian lotuses within Nelumbo nucifera. The two defunct names serve as reminders, however, of the range and adaptability of this single species.


  The sacred lotus has become inseparable from humankind, not just as an object of worship but as a source of food, medicines, fibres, trinkets, artistic motifs, and, as with my own three plants, dazzling garden ornamentals. Wherever we have encountered the lotus, we have used it. In other places we have introduced it. This process, which has been continuing since prehistoric times, extended the range of the lotus and blurred the borders of its natural distribution.


  The lotuses of the south-western Pacific islands and Australia may well have been carried there by early settlers. Those of Egypt, not to be confused with native Nile lotuses (the waterlilies Nymphaea caerulea and Nymphaea lotus), were introduced between the beginning and the middle of the first millennium BC. The rare pockets found in southern Europe, and in Italy especially, are thought to be relics of Roman horticulture, the garden escapes of antiquity. Long since lost, other lotus colonies around the Mediterranean and Aegean may have been founded by roving Phoenicians or travellers from further east. The greatest of these anthropogenic lotus diffusions follow the expansion of Hinduism and Buddhism. But these are not the only spiritual traditions that have nurtured the flower. Across vast areas, the crimson of the lotus runs like a tracer dye, tracking the spread, fusion and fission of cults and cultures.


  Humankind should congratulate itself on having fostered the lotus diaspora. While the North American Nelumbo lutea still occupies or has reconquered a large part of its aboriginal domain, the same could scarcely be said of Nelumbo nucifera. It is a plant that appears to have been beaten back and in decline until we took up its cause.


  The fossil record reveals that Nelumbo was once widespread across the land mass that would become Europe and Asia, even at northern latitudes. It first appears in the Lower Cretaceous Period and is abundant by the time of the Upper Cretaceous. In other words, its main natural expansion occurred between 145.5 and 65.5 million years ago. Until 2004, the primeval lotus-lands were believed to have been confined to the northern hemisphere. Then botanists reported the discovery of fossilised leaves and fruits in Patagonia which date from between 84 and 65 million years ago. The obvious deduction is that Nelumbo was once even more widespread than had been thought, and then dwindled as the earth grew cooler and drier.


  The plight of Nelumbo nucifera worsened during the Pleistocene Epoch, between 1,800,000 and 10,000 years ago, as ice ages scoured two thirds of its territory. Many populations that were spared the glacial scythe succumbed to other climatic disasters. Near the ice shield formerly hospitable habitats became tundra or boreal desert. Later and further south, desertification began to affect the central band of the lotus’s range, leaving only rare refugia like the Caspian region intact. Elsewhere, factors such as continental drift, rising sea levels and changes in ocean currents created conditions that offered the lotus no prospect of regaining its erstwhile sites. As the Siberian Nelumbo komarovii and the Canadian Nelumbo lutea show, the dormant lotus is impervious to winter cold. But it does demand soaring temperatures and high light values when in growth. An oceanic climate with so-so summers and mild winters is of no use. The lotuses that once inhabited the land that became Britain had no inducement to return there. In short, Nelumbo nucifera had attained the special, if not especially desirable, status of a living fossil until we coaxed it from its few last stands and spread it about the planet.


  In the right place, however, the lotus tells a different story. Nelumbo species are large and rampant perennial herbs that inhabit the margins and shallows of ponds, lakes and slow-moving rivers, reed beds and marshes, sometimes forming vast colonies to the exclusion of most other plants. They advance rapidly by means of stout cylindrical rhizomes that are segmented like sausage links. When mature, the outer surface of these rhizomes is hard and glossy; their flesh is crisp and off-white. Running through them are long air chambers arranged like the bundled strands of some complex cable. Seen in cross section, these chambers present a pattern of holes which some have likened to Swiss cheese and others to a sheet of pastry from which tarts have been cut. Alongside the altar, the kitchen table is never far from lotus thoughts.


  At each node of the rhizome are long feathery roots, two small sheathing bracts or cataphylls, and a leaf. Unspectacular though it may seem, this triadic arrangement of one leaf plus two cataphylls is unique and has long intrigued botanists who puzzle over phyllotaxy, the architecture of plants. There may also be branches which divaricate in a striking herringbone pattern. Exhumed whole and washed clean, the lotus infrastructure resembles an immense and simplified tree that has been felled and consigned to the mud. Its longevity is likewise more reminiscent of a tree than of most herbaceous perennials. Lotus colonies are known which consist of a single clone, a single plant in effect, that has survived unchanged and in the same location for over a thousand years. Had they known that they were clues, botanists might have used these features to solve a question that vexed them for two centuries and which has only just been answered: what exactly is the sacred lotus?


  Within a decade of Linnaeus’s publication of Nymphaea nelumbo, the French naturalist and explorer Michel Adanson concluded that the lotus was not nearly so closely related to waterlilies (Nymphaea) as the Swedish giant had assumed. In 1763, Adanson placed it in a genus of its own – Nelumbo. By the end of the eighteenth century, two species had been identified and had received the labels by which science knows them to this day. The sacred lotus of the Old World, Linnaeus’s Nymphaea nelumbo, had become Nelumbo nucifera (‘nut-bearing nelumbo’), a name published by Joseph Gaertner in 1788. Its North American cousin was named Nelumbo lutea (‘yellow nelumbo’) by Carl Ludwig von Willdenow in 1799. In the nineteenth century, the suspicion that Nelumbo was no waterlily grew among botanists. In 1829, the Belgian botanist and politician Barthélemy Charles Joseph Dumortier put the genus in its own family, Nelumbonaceae, where it remains.


  Much as these developments testify to a growing sense of the lotus’s singularity, in the broader picture it remained in the order Nymphaeales, side by side with waterlilies on the same branch of the tree of life. There were two reasons for this – first, taxonomists lacked the tools to judge whether or not lotuses were truly related to waterlilies; second, the lotus seemed to supply an important chapter in the narrative of evolution. Here, apparently, was a waterlily-like plant on the cusp of adaptation. Its feet dwelt in water or mud; its leaves, flowers and fruit were held in mid-air; its seeds, large, hard-coated and with rich reserves, were adapted to survive drought and other disasters that might befall its habitat and then to germinate on the water margin. The lotus seemed frozen in the very act of moving from aquatic life to terra firma, a snapshot of the greatest plant migration to transform the earth. It was an engaging story. It made scientific sense, accounted for the most obvious differences between lotus and waterlily, and was suffused with primeval romance. It was also more wrong than anyone could have imagined.


  As the twenty-first century approached, botanists began to combine genetic fingerprinting with a deeper understanding of the fossil record and techniques for evaluating and contrasting plant characteristics that were more mathematical and less intuitive. The result was the latest and greatest shake-up of the plant kingdom since Linnaeus. The most surprising of many surprises that emerged from it involved the identity of Nelumbo. It turned out that the lotus was not remotely allied to the waterlily. Still more shocking, its closest living relations were not only woody but also denizens of dry land. They were the plane trees Platanus, and the shrubs that form the southern hemisphere family Proteaceae such as Banksia, Embothrium and Protea itself. The missing links between plane, protea and lotus may never be found, but the DNA does not lie: these disparate-seeming plants are more closely related to one another than to anything else. Rather than damage the evolutionary narrative, this discovery has energised it. Few proofs of adaptation could be more striking than the ancestral affinity between a drought-resistant shrub and an aquatic herbaceous perennial.


  Throughout much of their range, both Nelumbo species are deciduous, producing foliage with startling rapidity from late spring onwards and collapsing with equal drama by mid-autumn. The leaf blades are circular and up to a metre across. In seedlings and adult plants at the beginning of the growing season, they float on the surface. By early summer, however, all new leaves are held clear of the water on slender and sometimes prickly stalks that stand as much as 2 metres tall. These are attached to the midpoint of the underside of the leaf blade, giving the whole the appearance of a plate spun on a stick. On the upper surface, the point of the stalk’s attachment appears in the exact centre as a pale sunken spot, an omphalos. From this navel, the principal veins radiate like spokes and give rise to a faint and crazed network of subsidiary veins – picture the shatter pattern of a bullet hole in reinforced glass. Appearing bloomy or satiny and usually pale sea green or turquoise, the upper surface of the foliage is embossed with minute nipple-like protuberances, or papillae, and then covered in wax. This combination of features gives it remarkable water-repellent properties.


  These properties allow the lotus to support some of the largest undivided leaves in the plant kingdom and in climates where foliage-battering downpours are common. But the trick is even cleverer than that. The lotus leaf is also adapted to conserve and to channel water. The navel-like centre is porous and the surface of the blade slightly dished. Falling upon the leaf, most raindrops scatter and are shaken off. Some, however, will run to the centre and gather on the omphalos where they are soon absorbed into the stalk. Even when there is no rain, the leaf will catch and funnel dew. In this way the lotus supplements the massive water supply it requires when in growth, a requirement its underground hydraulics, though impressive, cannot meet alone. When not absorbing water, the navel of the lotus leaf acts as a vegetable flue or snorkel. Through this pale and permeable midpoint a vital gaseous exchange occurs, allowing the rhizomes beneath to flourish in conditions so stagnant that they would kill most other plants.


  The flowers develop with such speed and force that their opening has become a spectator sport in some parts of the world. Long-stalked and ellipsoidal, the bud arises from the growing point of the rhizome, breaching the water as the summer temperatures begin to soar. By the time it is ready to open, the bud will resemble a spear standing clear of the surface by as much as 1.5 metres. Blooming happens in the dawn, always visibly and sometimes audibly as the twenty or so infolded petals pop apart. By midday these will have reflexed in a ring to form a bowl some 20 centimetres across and encircling the plant’s sexual organs.


  In Nelumbo nucifera, the sacred lotus, the petals are typically rosy pink or white; in the American lotus, N. lutea, they are pale lemon yellow or cream. This is the principal difference between the two species, one echoed by Magnolia, another ancient and beetle-pollinated genus with a split Asian/American distribution. At dusk the flowers close again, imprisoning a fragrance that has grown heavier as the day has grown longer. Known as volatilisation, this increase in scent is powered by the stamens which begin to generate heat as the afternoon draws on. By the time the flowers close, perfume is not their only prisoner. Trapped within are the small beetles and flies that pollinate the lotus and which have been attracted by the post-meridian spike in fragrance. To keep them alive and active during their night of captivity, the closed flower maintains its interior at a sultry 32 degrees centigrade – perhaps as much as 20 degrees higher than the ambient temperature. Encouraged by the warmth, the hostages feed and frolic on a litter of pollen shed by the golden anthers. The oubliette becomes the scene of an orgy.


  On the morrow, the flower opens again to release its prisoners. Fit, fed, far from rested but ahead of the day and any rivals and predators, they fly or crawl into the chill dawn which, after their night of crimson-cushioned indulgence, feels like a false dusk. As they sense a drop in temperature, they seek a place to rest and hide. The obvious refuge is one of the many other lotus flowers that will have opened just as they were being released from their own gorgeous jail. Coated with pollen, the insects alight on them, unwittingly performing the work of cross-fertilisation. The flower repeats this routine on day two. By the third day, the bloom’s brief tenure is drawing to an end and the petals fade and fall.


  At the flower’s centre is a smooth green structure shaped like an inverted cone. Once the petals have fallen away, this organ begins to enlarge, eventually becoming as much as 15 centimetres across at its flattened top and 20 centimetres deep. It is known as the receptacle, an apt term for something that resembles a cup and which carries the seeds. Around 2 centimetres long, the hard bean-like seeds form in pits which cover the receptacle’s upper surface. At critical stages in their development, this vessel angles itself downwards to protect them from the weather and foraging animals. By winter, when the seeds are ripened and hard, the receptacle will have become dry and woody. It detaches from the stalk, striking the water like the splashdown of an Apollo command module. The cone then floats away with its flat upper surface lowermost. As its chambers rehydrate they dilate, releasing their contents.


  With adamantine coats, imperishable food reserves, and embryos that make Rip Van Winkle look insomniac, lotus seeds are astonishing in their longevity. There are records of their germinating after centuries of storage either dry or buried in their native mud. My own three plants were the offspring of a lotus which sprouted from a seed believed to be some 3,000 years old. In time, I would encounter others reborn from seeds that had lain buried for at least 1,400 years. At the end of my quest, I would see the lotus which, to my eyes, was the most impressive of all these revenants. That specimen was a comparative stripling, however – grown from seeds that had been stored for a mere eight centuries.


  Until recently, the process of radiocarbon dating a seed required its complete destruction. Understandably, few discoverers of ancient and possibly viable lotus seeds were prepared to submit to this trial by ordeal: germination was their objective, not combustion. Instead, they would deduce the age of their finds by radiocarbon dating other seeds or remains discovered with them, and from other sources of evidence – geological, archaeological and historical. Although there is often good reason to trust such datings, these days scientists take a tougher line. To spare the seed but test other materials found with it is no longer considered good enough; nor is deducing age from other types of evidence. At the same time, new techniques allow the radiocarbon dating of seed coat fragments after germination. In other words, one can now destroy and so date part of the seed while keeping the seedling itself alive.


  In 1983, these stricter standards were applied to a lotus seed found in a peat deposit in north-eastern China. Aged 1,288, plus or minus 271 years, it was declared ‘the oldest demonstrably viable and directly dated seed ever reported’. It held the record for two decades. Then, in 2005, the seed of a date palm (Phoenix dactylifera) discovered at the fortress of Masada in the early 1960s was finally sprouted and tested. At approximately 2,000 years old, the Dead Sea date beat the Manchurian lotus into second place. The Masada date is a fluke, however, that has survived by a rare convergence of conditions perfect for its preservation, whereas lotus seeds are built to last. These tungsten-tough beans have evolved as time machines. In order not to compete with their parents, they lie dormant in the muddy beds on which they fall. Freed from competition and given ideal conditions, they will spring into life; otherwise only a big sleep awaits them.


  Sometimes it may last for just a few years. Around Lake Erie, for example, colonies of Nelumbo lutea attract beavers and muskrats which feed on the rhizomes and shoots so voraciously that the lotus is eradicated within a season or two. As the plant disappears, the rodents that have been feasting upon it leave in search of new lotus-lands. Once their fattened backs are turned, dormant seeds germinate apace, filling the shoes of their parents. So far as the lotus is concerned, this scorched earth, or uprooted swamp, policy is not as self-sacrificing as it sounds. The dam- and lodge-building of beavers and muskrats produces flooding and areas of still water; it also creates natural waterlily baskets, built of branches and leaf-litter, in water otherwise too deep for Nelumbo. Either way, the animals are husbanding their food plant’s favoured habitat.


  Few lotus colonies are such marvels of quick turnover ecology. Sometimes the seeds’ sleep may last for centuries, until natural or man-made processes expose their deep and cradling strata, either placing them in the hands of some fortunate plant-prospector or restoring their surroundings to habitable wetland. Only then, long after their ancestors have vanished, do they germinate.


  The lotus embryo is less like a fledgling nymph and more like Athena, capable of bursting forth from the acorn, its Jupiter’s nut, fully armed for the trials of life. Although encased within the utter darkness of soil and seed shell, it remains full of chlorophyll, ready to seize the day in the midst of perpetual night. The moment light touches it, the lotus plumule is at work, photosynthesising, fully functioning and fast-moving. Within days of its emergence, this germ of brilliant green will have produced its first rhizome, roots and leaves. Unlike those of many seedlings, these features are not juvenile; they do not differ in any anatomically significant way from the mature Nelumbo; they are simply small, and do not remain so for long. Prior to that fiat lux, the embryo has been held tight between two pale cotyledons, seed leaves that are stocked with nutrients, fatty acids and water. So embraced, it has continued to respire, living in suspended animation as the seed’s inner chamber has become hermetically sealed and its outer shell has grown harder and harder.


  Although no light, air or water can reach it, the embryo may survive in this state for centuries and with undiminished viability. The reason for its survival is that not everything stops inside the impenetrable capsule. While the cotyledons are rich in food and water against the day of the seed’s germination, the embryo itself is packed with something far more useful in the antenatal phase – compounds that maintain tissues and make good damaged protein. Even during its long dark dormancy, the embryonic lotus is capable of repairing itself, not so much embalmed as ceaselessly revitalised by a cocktail of chemicals. Some of these are familiar – ascorbic acid, for example, in which the embryo is exceptionally rich. Others are more mysterious, such as L-isoaspartyl methyltransferase or MT for short. This enzyme is common in plants as a protein structure repair agent, an inbuilt anti-ageing tonic. In seeds it plays a vital role in the maintenance of viability during storage, but only up to a point. In most species, its effectiveness decreases over time and they die as a result. But not in the case of Nelumbo – a thousand-year-old lotus seed will show MT activity comparable to that of a seed that has not long ago ripened and dropped from the receptacle. As a result, its tissues will betray no real sign of ageing.


  Exactly why and how the lotus and no other plant should possess this talent to such a degree remains an enigma. So too does the trigger, the convergence of factors that finally informs the seed that its dormancy is over. The obvious candidates – water, warmth, light – play essential parts in this awakening, but they are not always incentive enough. All three factors are usually available to seeds that fall amid existing lotus colonies, and yet they may still enter prolonged dormancy. Quite how the message is sent and received, the information that now is the time to sprout, is another mystery. ‘Just add water’ is evidently not the lotus seed’s sole motivation for breaking its slumber. Something else must happen to render an impermeable and rock-hard shell capable of breathing, imbibing, becoming twice its original size and softening to the point where a hatchling embryo can breach its hull.


  While the nature of that trigger remains elusive, one thing is clear: chemistry is the secret of the lotus’s power. We have sought to harness it. Soon after it was identified in Nelumbo seeds, cosmetics manufacturers began to take an interest in L-isoaspartyl methyltransferase: this miraculous enzyme which keeps polycentenarian lotus embryos as unwithered and unstaled as the Queen of the Nile, might it not be the perfect ingredient for putting crow’s feet to flight? Around 1996, the patent applications started piling up. Anti-ageing lotions are not the only inventions to have been inspired by the lotus in recent years. No sooner was the intimate structure of its water-repellent leaves understood than it was biomimetically reproduced by makers of graffiti-resistant paint, the umbrella to end all umbrellas, and monsoon-defying mackintoshes. Other applications of Nelumbo technology have addressed graver issues than fending off wrinkles, rain and spray cans.


  In the past two decades, extract of Nelumbo nucifera seeds has been found to have hypoglycaemic effects in laboratory animals, suggesting it might be useful in the control of diabetes. It has also been shown to inhibit the replication of the virus Herpes Simplex 1. Likewise derived from lotus seeds, the chemical (S)-Armepavine suppresses T cell proliferation, so curbing the ravages of the autoimmune disease systemic lupus erythematosus. Of the compounds derived from the plant’s rhizome, one appears to improve memory and learning ability by promoting the growth of neural pathways in the hippocampus; some are antioxidants that have been found to outstrip vitamin C in potency; others again are antipyretic, reducing fevers. These are just a few of the lotus-inspired researches currently in progress. Many are still at the rat and rabbit stage and may go no further than laboratory and learned literature. Some of these applications, however, have already been tested on humans in an unscientific way, for they were suggested to modern clinical researchers by traditions of native medicine.


  In India a team of researchers recently examined a Nelumbo seed extract which has long been used as an oral contraceptive by women in the Udaipur district of Rajasthan. In 2008 they published their findings. Tested under controlled conditions and on rats rather than humans, the lotus seed tincture suppressed oestrogen production, rendering the subjects temporarily infertile. It had no toxic effects and caused no long-term physiological alteration. Its short-term impacts on the body were a decrease in the mass of the reproductive organs and an increase in cholesterol which would otherwise have been spent in ovulation. All three phenomena – diminished uterine and ovarian weight, elevated cholesterol, and infertility – swiftly reverted to normal when the treatment stopped. In other words, the women of Udaipur knew what they were doing. In time, they may even be thanked for giving the world a new contraceptive, courtesy of the lotus.


  Whether or not any of these investigations leads to a licensed product, they all illustrate a striking feature of Nelumbo: it is a natural chemical factory of prodigious inventiveness. In addition to lashings of vitamin C and the intriguing L-isoaspartyl methyltransferase, the seeds contain the antioxidant glutathione, oils comprising myristic, palmitic, oleic and linoleic acid, and the flavonoids isoquercitrin and quercetin. So far as humans are concerned, the last of these substances is anti-inflammatory and anti-tumour – yet more possible uses for a lotus seed. Alkaloids, the chemical compounds naturally produced by living organisms, are found in Nelumbo in profusion equalled by few other plants. Its tissues abound in neferine, lotusine, isoliensinine, roemerine, and anonaine to name but five. Another, one of the most powerful, is nuciferine, an alkaloid which in man produces much the same effects as Homer’s famous lotos – depression of the central nervous system leading to sedation, somnolence and, if one is not careful, cataleptic trance and repetitive uncontrollable movements. Just as the lotus rhizome can stem forgetfulness, the lotus leaf can consign one to oblivion.


  But people are careful, and have been for millennia. Taken as a tincture or powder of Nelumbo nucifera, they have used nuciferine (not that they called it that) as a nerve tonic, to calm palpitations, and to cure insomnia. And no sooner does one of the plant’s elixirs anaesthetise than another arouses. According to recent studies, Nelumbo contains clinically significant quantities of apomorphine, a chemical that stimulates dopamine receptors in the central nervous system and which has been used in the treatment of Parkinson’s disease and erectile dysfunction. The coexistence of these two compounds, nuciferine and apomorphine, in the same species may well explain the magical and apparently paradoxical powers – euphoric and sedative – that have been attributed to the lotus across history and its range.


  With these powers in mind, some botanists have recently identified Nelumbo nucifera with Soma, the magical plant of Hindu scriptures. The scant descriptions of Soma that appear in Vedic texts, however, talk of a plant ‘with jointed stems’, ‘yellow-green’ in bloom, ‘straw-like’, and ‘found in rocky mountainous places’. These details suggest not the lotus but Ephedra, a genus of wiry conifer allies that have been used as a stimulant in Asia since prehistoric times, and which gave modern medicine the adrenalin-like ephedrine and pseudephedrine.


  Not that this is any loss to Nelumbo, a genus with more than enough to do. In almost every human population that has grown up alongside it, the lotus has been used for primitive or traditional medicines. In addition to contraceptives, tranquillisers and febrifuges, it has provided treatments for bleeding disorders, piles, skin inflammations, nausea, indigestion, obesity, loose stools and toadstool poisoning. Australian aboriginals and Native Americans gazed upon the lotus swamp and saw an al fresco pharmacy. In the great Asian traditions of Ayurvedic and Chinese medicine, Nelumbo nucifera was Panacea become vegetation goddess, infinitely bountiful, ministering to every ailment with every aspect of its anatomy, from roots to flower. Scientists in the developed West used to dismiss such uses as superstition. Now we are in the midst of a re-think: it seems the mumbo-jumbo may have had an empirical basis after all.


  Food is medicine, as they say in the Far East. You do not need to be sick to be a lotus-eater. Most parts of Nelumbo nucifera feature in Oriental cuisine. Its seed kernels are eaten whole, fried or stewed, or pounded into a marronlike meal, its excised embryos as a vitality-restoring delicacy, its new shoots as a vegetable, stir-fried, pickled or steamed with rice, and its powdered leaves as a tisane so mind-erasingly relaxing that it would bar even the most inveterate madeleine dunker from Memory Lane. The plant provides the dinner service as well as food: its leaves are used as plates and its concave petals as exquisitely fragile spoons and saucers. Of all its parts, however, the rhizome is paramount, served cut into discs that are fried if young and simmered if older. Easily grown, harvested, stored and carried and rich in carbohydrates, vitamins and minerals, the lotus rhizome was a staple food throughout the domains of both Nelumbo species, domains which their transportation and cultivation by man first secured and then vastly extended. For many peoples unfamiliar with cereals and tuberous starch sources, these subaquatic stems were the staff of life. They were feeding populations in the Near East before the Fertile Crescent saw so much as a grain, sustaining South-east Asia and the Pacific while taro and yam were still objects of suspicion, and filling food bowls throughout much of Japan in her rice-free prehistory.


  Their dietary importance went for the recent New as well as the remote Old World. The Comanche, Dakota, Huron, Meskwaki, Ojibwa, Omaha, Pawnee, Ponca, Potawatomi, and Winnebago all depended in some degree on Nelumbo lutea and settled close to the creeks and swamps where it grew. They casseroled its rhizomes with meat or, at the start of summer, ate the new growth raw as a vitamin-rich salad. In winter the lotus became especially important as a carbohydrate source for these Native Americans. They would forage for it before the big freeze set in, cut the cylindrical rhizomes into lengths and hang them in their dwellings on twine threaded through their longitudinal perforations. I did say they resembled sausages. Some arranged these hanging Nelumbo in cool positions where they would remain succulent and retain much of their fresh nutritional value until spring. Others suspended them somewhere warm and smoky, either for want of space or because they liked their lotus kippered.


  Plant medicines and foodstuffs fall in the province of economic botany as do a few other uses to which Nelumbo is put. It is a source of beads, toys and other decorations (the seeds and fruiting receptacles), of writing and wrapping materials (the leaf blades), and of textile fibres (the leaf and flower stalks). More recently, the lotus’s rare capacity for growing in poorly oxygenated conditions and for translocating heavy metals and other pollutants has led to its being introduced to contaminated lakes and wetlands in the Far East and North America as a vegetable purge which will cleanse these failing ecosystems and prepare them to receive new life.


  It is a small but critical step from husbanding a wild or semi-cultivated plant to identifying and maintaining superior forms of it. In the case of Nelumbo nucifera this process of selection appears to have begun early on. Lotuses that were moved around the Middle East, Asia and the Pacific may have been chosen and propagated on account of some special merit such as outsize rhizomes, prolific seed production or exceptional vigour. Plants so treated are termed cultivars, distinctive varieties selected by man and maintained through cultivation. The term applies equally to plants chosen for their beauty. In addition to the culinary forms, around four hundred named ornamental lotus cultivars survive today. Some of the most novel and successful of these arise from the hybridisation of Nelumbo nucifera and N. lutea, an east-meets-west marriage that took place as recently as the 1960s. But many of the extant cultivars are far older, having been selected between 800 and 1800, a period when China and Japan expended as much passion and ingenuity on lotus breeding as the West would lavish on the rose. In time I would meet these living antiquities face to face. For the moment, however, I was in search of even older plants. A new query had arrived from Taeko-san in Tokyo: ‘What did the Greeks call the lotus?’


  3


  Metamorphoses Transformed


  In the summer of 326 BC Alexander the Great arrived at the River Beas, or Hyphasis, the second easternmost of the Indus tributaries. After a decade of ceaseless campaigning, his army had reached the point of mutiny. They were being led, as one of Alexander’s commanders bravely observed, into an India not even the Indians recognised, ever further beyond the limits of the known world, and all in the service of the king’s pothos, his implacable, destiny-driven desire. They had conquered all and gained nothing. The time had come to go home. After a monumental sulk and some impassioned orating, the king acceded to their pleas.


  He led them back to the Chenab, or the Acesines as he would have known it, another of the great rivers that rush from their mountainous headwaters before traversing the Punjab, joining the Indus and journeying south to the sea. There, on the river banks, Alexander noticed something that seemed the answer to his and his army’s prayers – luxuriant colonies of Nelumbo nucifera. He was astonished to find the lotus so far east. He had thought it endemic to Egypt, a land he conquered in 333–331 BC. But the plant struck Alexander as more than a beautiful sight or a reminder of the comforts of the civilisations his army had left behind. It appeared to offer a solution to his immediate troubles. If the lotus’s birthplace was Egypt, he reasoned, surely the River Chenab must lead to the Nile. The sacred flower was pointing the way home, and a way that was comparatively plain sailing – drifting downriver rather than battling overland.


  The deduction could not have been better for Alexander, or better timed. It allowed him to give his army the answer they demanded and deserved, ‘We’re going home.’ But it also appeased his pride. He had found the route, and by virtue of an observation only he among his entire army was qualified to make. He alone had discovered the object of numerous kingly quests, the source of the Nile. Moreover, the route home had no sense of retreat. It was, rather, a triumph designed by the gods and given the shape of destiny, a beautiful circle beginning and ending in Alexandria, the first great city he founded, the first to bear his name.


  The way forward was clear: the lotus-fringed Chenab joined the crocodile-infested Jhelum; launching their boats in the latter, they would navigate back to Egypt. Alexander ordered a fleet to be built. Next, he wrote to his mother Olympias, informing her of her beloved son’s deductive coup. Only then did he deign to speak to the locals and learn the truth. They knew nothing about the Nile, but they could assure him that the Chenab joined another river with great turbulence and that these in turn joined an even greater river. That vast flow, the Indus, finally disgorged not into Egypt’s fertile flood plains but an ocean. Nothing but desert lay beyond it.


  Alexander decided
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