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INTRODUCTION


The first thing we notice about trees – aside from their extraordinary variety, size, flowers or fruit – are their leaves. Large or small, they are usually a tree’s most obvious feature. We are attracted to their greenness and in spring freshly emerging leaves signal abundance and the promise of increasing warmth in the days ahead. In autumn, the leaves of most temperate deciduous trees change colour with the cooler, shortening days, gradually falling and scattering. 


Leaf size, shape and colour are the main features we use to get to know trees, but there are less obvious clues – their chemistry, toothing, vein architecture and vestiture, for example – that point to myriad connections between the various kinds of trees. Tree identification sometimes requires nothing more than a cursory glance (that’s a willow and here’s an oak), but often a much closer look is required. 


Leaves reveal more than just an indication of their species. Shape and size might tell us what climate a tree is suited to, and their armature might give us a clue as to what might be eating them. Aroma could suggest a biochemical connection to another species entirely or, perhaps, remind you of the perfume of someone you used to know. 


Trees are photoautotrophs: their leaves make food photosynthetically, using sunlight, water, carbon dioxide and minerals from the soil. The oxygen that life requires is a by-product of that process. That’s lucky for us, and for this alone, leaves and the trees upon which they are borne deserve our respect. But of course, leaves are more than that. To animals and people, they are sources of food, medicine and shelter. Long the subjects of art, leaf patterns are commonly portrayed in ancient cultures; they continue as much today. In some places, leaves are even used to make musical instruments.


It is a sad fact that at least one in four tree species is now threatened with extinction in the wild. As much as we need them, they need our help. Unlike us, plants cannot get up and move to avoid predators. Instead, they have evolved countless ingenious methods to avoid being eaten. Unfortunately, though, there are plenty of threats that no amount of evolution can counter. Nearly everywhere trees are imperilled by unsustainable harvesting practices, habitat destruction and development. But if we can get to know our trees a little better, understand more about their amazing life histories and recognise the complex processes that allow them to survive and perform in their crucial roles in supporting ecosystems, perhaps we can make more of the positive changes needed to flick the switch. 


There are many stories to tell: stories about the trees we might take for granted because they are so familiar, about those that are notorious because they are altogether too common and growing where they don’t belong, as well as stories of some of the rarest and most singular of trees. This is why we chose to write this book. Trees, and their leaves, inspire us, and we hope that this book in turn inspires and encourages its readers. We’ve included stories of trees from all over the world. Several of our chosen species can be seen growing in the world’s botanic gardens, which are ideal places to study leaves, or even just admire them. But there are many more trees and leaves to discover. This book does not attempt to explain everything there is to know about leaves, but we hope the reader might be tempted to delve a little deeper. 


Out of thousands of choices we selected 50 trees with leaves that we personally considered most compelling. In this volume we focus on trees that have leaves with interesting chemistry and impressive (and sometimes improbable) defensive armature and other extraordinary features. We wanted to highlight the capacity of leaves to change shape and to act as homes and larders for insects, as well as serve as food for humans and other animals. We feature leaves that provide building materials and other objects of value. Some of our tree choices produce leaves that bestow healing medicines. A few species define the landscapes that they inhabit—a subset of those represent regrettable human-induced invasiveness and overabundance. A good number of the trees herein are cultivated, and some are valued for their timber, while others – wild species – may be lost to us before the perceived value of leaving them standing catches up to our ability to save them. While there is plenty of overlap in features among the various examples – numerous trees have interesting chemistry, are enormously useful and are also effective in protecting themselves – we have tried to organise the chapters to include trees that conform at least in part to the themes elucidated here.









WHAT REMARKABLE CHEMISTRY!


The diversity of the phenomena of nature is so great, and the treasures hidden in the heavens so rich, precisely in order that the human mind shall never be lacking in fresh nourishment.


JOHANNES KEPLER


Chemistry is the foundation of life, and of leaves. Before the advent of molecular genetic (DNA) analysis, one of the most important tools for distinguishing between species and especially larger plant groups was the isolation and characterisation of phytochemicals, plant chemicals found in the leaves. The two most apparent phytochemical groups are pigments, including the ubiquitous anthocyanins, and aromatic compounds, of which there is a huge variety; think leaf scents, floral fragrances and conifer aromas. In the tulip tree and sugar maple we discover that anthocyanins have important but different seasonal roles, while anthocyanins also determine whether a tree will be a green or copper beech. Aromatic compounds are responsible for the candyfloss aroma of katsura leaves, the smell of freshly mown grass around black walnut leaves and the deadly toxins coursing through the leaves and stems of the Mexican chamal. The versatility of neem, which is almost too fantastic to believe (it is both an effective pesticide and safe in toothpaste), comes down to the chemistry in its leaves and wood. Clearly there is more to these plants than chemistry alone, but just knowing that maple syrup is a product of photosynthesis should tell you that leaf chemistry is indeed remarkable.
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Native only to Japan and eastern China, though enormously popular landscape trees wherever they can be grown, katsuras were once much more widespread. Cercidiphyllum fossils are common in deposits laid down in North America, Greenland, western Europe and Siberia, which indicates that katsuras were present millions of years ago, well before humans were around to appreciate them. 


A fast-growing deciduous tree – it is the tallest flowering tree in Asia – katsura has a broad, rounded crown and is readily recognised by its strongly ascending, often multiple stems, furrowed and twisted bark and tiered, well-spaced, sweeping branches. Katsuras are texturally unlike most other trees, growing tall with prominent bunches of radiating branches at the ends of main scaffold branches. As well, knobby ‘short shoots’ naturally develop along the branches, each bearing a single leaf in the growing season. Extension growth on these shoots is limited to a few millimetres annually. Much like in ginkgo (see page 245), the prominence of short shoots increases with age, giving the un-shaded interior branches of mature katsuras a leafy, well-clothed look in summer and a somewhat bumpy, but not unattractive appearance in winter. 


The new leaves of most katsuras emerge copper or bronzy green, or even purple. Easily recognised because the leaves are rounded or heart shaped, they are not unlike those of the Judas tree or redbud (Cercis) – though much smaller – and it is from this similarity that we get the name Cercidiphyllum: kerkis = redbud + phyllon = leaf. The katsura’s leaves have impressed veins and finely scalloped, recurved margins and they are borne in opposite to closely opposite pairs along the long, slender shoots. Leaves produced from short shoots are usually larger and more rounded. On close inspection, the leaves are exceptionally waxy, often bluish below, and they have a dry, potato-skin feel above, which causes rain to be shed in rivers of beads, the water never appearing to actually touch the leaf surface. The dull waxiness also seems to enhance the absorption and transmission of light through the canopy, rather than reflecting it away. Standing under the tree in bright sunshine, each leaf looks as though it’s lit from within. 


Variation in katsuras is mostly limited to lighter or darker emerging foliage in spring, as well as in overall crown shape. The darkest leaves are mostly produced by more variable Chinese plants (sometimes listed as C. japonicum var. sinense). A few horticultural selections have been made from Chinese seedlings, and ‘Rotfuchs’ (German for ‘red fox’) has small leaves that are nearly purple-black when new, that fade to maroon as they mature. Trees of Japanese provenance are typically more predictably uniform in leaf shape and colour. Perhaps the most famous of all katsuras, though, is an ancient Japanese clone known from before 1635, called ‘Morioka Weeping’. An elegant, weeping tree with strongly upright primary shoots and gracefully cascading side branches, ‘Morioka Weeping’ can become very tall and wide-spreading, not unlike a weeping beech (Fagus sylvatica Pendula Group) in habit. Modern stocks are all derived from an individual plant collected at the Ryugenzi Temple near the city of Morioka in northern Japan. Although plants with pendulous stems and coloured leaves are common in gardens – and there are several other weeping selections, as well as yellow-leaved katsura cultivars – such mutations are vanishingly rare in the wild. 


Few pests ever seem to bother the katsura, although you may occasionally spot the perfectly cut circles of leafcutter bees (Megachile species), though these do little damage, and echo the rounded arcs of the leaf edges. The nests of opportunistic tent caterpillars (Malacasoma species) sometimes appear in the crowns of katsuras, but infestations of these otherwise ubiquitous and gastronomically flexible pests are rare, and, together with the leafcutters, they are usually the limit of insect visitation. Diseases, too, are uncommon in katsura. Though there appears to be little research on the subject, the chemistry of these trees is obviously exceptional in keeping foliage feeders and pathogenic microbes away. If you do spot dead or dying katsura in the landscape, then, these are invariably drought-stressed trees, as their requirement for water is as remarkable as their usual good health.


Cercidiphyllum species are dioecious (i.e. there are separate male and female trees) and the tiny flowers are wind-pollinated. In spring, leaf emergence is preceded by the opening of hundreds of tiny, scarlet flowers on the short shoots that line the mature branches. The finest of spring days start by seeing the flowers catching the morning sun, like so many miniature rubies. On female trees, the fertilised flowers turn into clusters of up-standing seed capsules, like tiny bunches of bananas, filled with tinier winged seeds. In August, the drying capsules split open and thousands of tiny, whirling seeds float to the ground over a period of only a few days.


Although shaded plants are typically less flamboyant, the leaves of open-grown plants glow in modest, fiery tones of yellow, coral pink, red and black-purple in autumn, often turning one branch at a time. If that wasn’t enough to recommend it, the senescing leaves of katsuras smell of burnt sugar – strawberries, ripe apples or candyfloss to some – a deliciously pervasive fragrance around any specimen at that time, as well as when leaves are shed during summer dry spells. If the technical explanation doesn’t ruin the mystery and allure, the sugary smell is provided by the production of maltose (an aromatic sugar), when stored starches are broken down in the leaves. In the garden, people naturally slow down or even come to a stop as the aroma hits them, but most have no idea that dying leaves could be the source of such a wonderful smell. 
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Chamal, or dameu, is a small tree and a cycad, an ancient and extraordinary lineage of cone-bearing gymnosperms related to conifers and ginkgo (Ginkgo biloba). Fossil evidence shows that cycads were established more than 300 million years ago – well before the age of the dinosaurs. Cycads were at their most diverse during the Jurassic period (approximately 201.3 to 145 million years ago), when gymnosperms were the dominant form of vegetation globally, though they now comprise only 2 families and 350 or so species distributed across tropical and subtropical parts of the world. 


Instead of having flowers with ovules (unfertilised seeds) enclosed in an ovary as occurs in angiosperms (flowering plants), gymnosperms have ovules that develop ‘naked’, on what are technically modified leaves or scales that are often fused into cones. ‘Gymnosperm’ comes from Greek and translates as ‘naked seed’. 


To the uninitiated, and without the benefit of cones – these can attain near barrel-like dimensions and weigh more than 25 kilograms – cycads could be confused with palms, their pinnate leaves held in tight rosettes recalling the foliar arrangement of some palm trees. Indeed, several cycads are referred to as ‘palms’ in local vernacular. In many areas they are also used similarly, for example for thatching, as the raffia palms are used (see palmier raffia, page 93). As their flower and fruiting structures suggest, however, the two groups are not closely related and their foliar similarities are a result of convergence, both having arrived, evolutionarily speaking, at similar designs from different starting places. As in the palms, there are a few cycads that have subterranean stems; others develop short trunks and remain diminutive. Around a third of all cycads are bona fide trees. 


A close comparison of palm and cycad foliar features also reveals some differences. While the leaves of both palms and cycads are spirally arranged, palm leaf scars nearly completely encircle the stem or trunk, while those of cycads are diamond or lens shaped and the leaf bases more tightly packed. Cycad leaves also unfurl, much like the ‘fiddleheads’ of ferns, rather than expanding from flattened, folded, origami-like embryonic versions of themselves, as palms do. Although ‘dicotyledonous’ primarily refers to a category of flowering plants, cycads are also technically dicotyledonous, producing a pair of seed leaves upon germination. Palms, on the other hand, are proper flowering plants, and monocotyledonous, producing a single seed leaf. 


Around 20 per cent of cycad species, including chamal, are native to Mexico, and like most of the world’s cycads, they are threatened with extinction. As well as loss of habitat and the pressures of agriculture and climate change, they are also a target for poachers. Having survived for some 300 million years, cycads’ biggest threat today is the illicit nursery trade. Collectors knowingly purchase these plants with an evident disregard not only for the law, but also the fragile habitats in which cycads naturally occur. A few species, now extinct in the wild, are currently only represented by cultivated specimens. The most well-known of these orphans is the South African Wood’s cycad (Encephalartos woodii), which is represented in gardens by clones, as the species has only ever been known from a single male specimen. As all cycads are dioecious – with separate male and female plants – Wood’s cycad is incapable of reproducing sexually, so is functionally, and thus effectively, extinct. 


In several cultures, cycad seeds have been, and in many cases continue to be, important food sources, particularly during times of hardship and famine. For the Xi’iuy people of Mexico, chamal has long been part of their diet, used as an alternative to maize, with a dough made from the ground seeds for tamale, gordita and tortilla wraps. The specific epithet, edule, translates as ‘edible’, in reference to its use for food. Caution is however required, as many parts of cycads are poisonous, and plant parts are usually carefully processed to remove the toxins. The tissues surrounding the starchy chamal seed are highly toxic, for example. Complete removal of this covering, known as a sarcotesta, renders them edible. But detoxification processes are not always thoroughly executed. In the Ryukyu Islands of southern Japan, the seeds of the Japanese sago palm (Cycas revoluta – a cycad, and not a palm) are fermented and used to make a potent alcoholic beverage that remains slightly poisonous, although some particularly strong batches have actually proven fatal to those who have consumed it. It is aptly known as doku (poison) sake. And that’s not to mention the hazards of acquiring the seeds in the first place. The venomous habu viper (Protobothrops flavoviridis), which is endemic to the Ryukyus, makes a nest amid the leaves of the Japanese sago palm and lays its eggs on the seeds. For those collecting seeds, choosing an occupied plant could result in an even more untimely death. 


The Mexican chamal lacks a resident snake but, like many cycads, is not short on character. Its stout trunk is topped with a tight crown of up to 30 or so long, light green, pinnate leaves, each with up to an impressive 160 leaflets. Usually spineless along their margins, the leaflets are each tipped with a sharp point. Seed-cones are more modestly proportioned than in some cycads, though still more than a foot long. The largest cycad cone, at 80 centimetres long, belongs to another Mexican Dioon species, D. spinulosum.


Individual specimens of chamal have been estimated to be as much as 2,000 years old. With an average growth rate of 1.7 millimetres a year, and typically growing under tough, arid conditions, a plant might only become 2–3 metres tall in the wild but, by their second millennium, most certainly arborescent. 


In its habitat, chamal has been much collected, but is also jeopardised by habitat loss, and is on the watch list of cycad conservators focused on minimising threats to its wild populations. Cattle farming threatens the species, as its toxic seeds and young leaves are attractive to livestock, with the simplest solution often deemed to be removal of the plants from grazing land. Consumption of the tender leaves firstly causes sickness in the cows, then paralysis of their hind legs, followed by death. The plant’s toxicity is thus a highly effective defence against herbivory, though as agriculture has increased, it is the plants that are losing out. Where chamal is still harvested for food among Xi’iuy and mestizo communities, however, livestock and chamal manage to coexist, with cows housed away from plants until leaves are mature and less palatable. 


While toxicity represents one aspect of its survival strategy, chamal employs a further adaptation to contend with aridity – a metabolic pathway common to many desert plants, but apparently unique among cycads. When short of water, chamal uses a modified photosynthetic pathway known as crassulacean acid metabolism (CAM). Instead of having stomata open during the day, plants open them only at night and thus largely prevent water loss through the day. Leaves are able to absorb and concentrate carbon dioxide during the night before using it the next day for photosynthesis. Named after the succulent-leaved crassulas (Crassula species) in which the mechanism was first identified, CAM photosynthesis is almost exclusively found in angiosperms and is characteristic of cacti and many other desert plants. The only other gymnosperm known to employ CAM is Welwitschia mirabilis, a unique, ground-hugging, long-lived and long-leaved species from the Namib Desert in southern Africa. 


Aside from the botanical notoriety of this adaptive trait, the leaves of chamal, and those of other Dioon species, have special significance to people in Mexico and elsewhere in Central America. They are frequently used for decorative purposes in religious celebrations and are particularly associated with Día de los Muertos – Day of the Dead – a colour-filled show of love and respect for deceased family members that takes place on 1 and 2 November (All Saints’ Day and All Souls’ Day in the Catholic calendar). The modern festivities are an amalgamation of pre-Hispanic religious traditions and Christian feasts. Central to household or community celebrations is an ofrenda, an altar, which is ornately decorated to welcome the spirits of those passed back into the home. Where available, among showy flowers the leaves of chamal or other Dioon species are used as part of the display. 


In parts of Honduras, the leaves of tiusinte (Dioon mejiae) are employed similarly, and also used to make wreaths to mark the graves of children. Painted or glittery wreaths may be taken to the cemetery as part of Day of the Dead festivities, though in some places paper or plastic alternatives are now used. Churches are also decked with tiusinte leaves to signify Holy Week (between Palm Sunday and Easter), and are used in nativity scenes as well as to mark Independence Day on 15 September. 


These cycad leaf traditions are believed to pre-date the arrival of Christianity in Mesoamerica, and it is thought that the durable and manipulable nature of Dioon leaves is a key reason for their use, while they also retain their colour long after they have been cut, so are effective as part of multi-day festive displays. So important are the plants for traditional celebrations and observances that they are grown by communities in order to always have leaves available. A reverence among those who know the species might just be their best hope of survival. 
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Tulip tree is among the most recognisable of temperate deciduous hardwood tree species. Its specimens represent the largest old-growth trees remaining in the deciduous forests of eastern North America. It is the second largest hardwood in the whole of North America – only black cottonwood (Populus trichocarpa) beats it. A statuesque tulip tree trunk, with its leaves almost in the clouds, is a sight to behold. Besides its great size, the tulip tree stands out for the shape of its leaves, which have long, slender petioles, are deep green above and have a paler undersurface. They are broad, with a pair of large basal lobes and a smaller set at the apex, giving them a distinctive shape not seen in any other temperate tree genus. 


The overwintering buds of the tulip tree are distinctive too, and specimens are readily identifiable by their buds alone. Appearing somewhat duck-billed, they comprise a pair of partially fused, near oblong-shaped stipules, flattened toward the tip. These fall away in late spring, exposing a tiny developing leaf inside. Unexpanded leaves are folded lengthwise and bent over. This folding and packing is known as conduplicate vernation – conduplicate is the botanical term for longitudinal folding, and vernation for how leaves are arranged in bud. Looking closely, a second, much smaller stipular bud is visible below the leaf. And inside this bud is another, tinier leaf with another even smaller stipular bud. This pattern continues for as many leaves as will be unfurled. The stipules fall away as the shoot expands, leaving a shallow crease that encircles the stem below each petiole, but by winter, these lines are barely visible below the D-shaped petiole scars. 


Liriodendron is the only genus other than Magnolia in the magnolia family, Magnoliaceae. Along with the American species, there is another, the Chinese tulip tree (Liriodendron chinense), which occurs across temperate and subtropical parts of central and southern China, as well as neighbouring northern Vietnam. Aside from differing pigmentation on the inside of their tulip-like flowers (hence the common name), not a great deal separates them, apart from around 8,000 miles. Their leaves are similar, though with some subtle differences; the leaves can be slightly larger in the Chinese tulip tree, and are also, in young specimens at least, more ‘narrow-waisted’ than in the American version. However, these characteristics are not always consistent and there is considerable overlap in leaf shape and size between the two species. Fossil evidence indicates that they diverged approximately sixty-five million years ago, about the time North America and Eurasia broke apart. 


The two tulip trees are at their most distinguishable in spring, when the leaves of the Chinese tulip tree exhibit shades of deep purple before turning green. This strong coloration is due to a concentration of anthocyanins in the leaf, with their presence most apparent before appreciable volumes of chlorophyll are produced. 


Anthocyanins are a group of pigments found throughout the plant kingdom, showing up as the oranges, reds, purples and blues in leaves, flowers, fruits and stems (the word itself derives from the Greek anthos, for flower, and kyanos, blue). These pigments play numerous roles, including, famously, facilitating many aspects of reproduction. Colourful flowers and fruits attract pollinators and seed dispersers, for example. But anthocyanins also provide chemical protection from stressors both living and non-living, though their actual role in plant–environment interactions, particularly in established leaves, roots and stems, remains contentious. Mixtures of anthocyanins have distinctly different benefits depending on the plant species and the stage of growth. 


On the other hand, the role of anthocyanins in fresh spring foliage is well understood, as they play a key role in defence. The ways in which they defend, however, are diverse. Firstly, they help to protect the chloroplasts, the sites of photosynthesis within the leaf, from intense bright light that would otherwise cause them irreparable damage. Thus, anthocyanins effectively function as plant sunscreens. 


Secondly, they are among the impressive numbers of chemicals that defend against herbivory. In some cases, the anthocyanin pigments themselves may make leaves unpalatable to would-be predators, or it might be just that their coloration makes the leaves look less appealing as a meal. The darker shades of anthocyanin-rich leaves make them less distinguishable against shadowy forest backdrops. The leaves are thus simply not seen by those in search of a fresh spring salad.


Of course, plant pressures differ markedly across regions, and this perhaps explains why the Chinese tulip tree displays more vibrant anthocyanin-derived spring coloration compared with its Western Hemisphere counterpart. But that is not to say that the North American tulip tree doesn’t produce those pigments; it does, but to a lesser degree. The American species is evidently able to invest its early-season attentions elsewhere more swiftly, to get on with the business of producing the all-important chlorophyll to maximise its photosynthetic potential. 


Besides spring coloration, another difference between the leaves of the Chinese and North American tulip trees is revealed by their undersides. Flipping the leaves reveals a difference in colour – pale green in the American tulip tree, nearly blue in the Chinese species – but to see the reason for this difference requires a hand lens or similar magnification. Close inspection reveals that the leaf-backs of the Chinese tulip tree are covered in tiny, densely set papillae – nipple-shaped projections derived from the outermost layer of leaf cells – which are coated with a layer of wax, giving the surface its distinctive bluish sheen. Papillae are far from exclusive to the Chinese tulip tree. They are often present in drought-adapted, xerophytic plants, providing protection against excessive sunlight and helping to reduce water loss by contributing to boundary layer functions that are otherwise performed by surface hairs in other plant species. But papillae also provide self-drying and self-cleaning services to the leaf surface. 


How do they do this? Being so densely set means that there are only minuscule depressions between the papillae, in which there is a very thin layer of air. Due to the surface tension of water – i.e. the tendency of water droplets to bead up – water drips quickly off the surface, rather than penetrating the tiny gaps, thus providing the leaf with an impressive self-drying mechanism. And as for why this is useful, the reason is simple enough: removing potentially dirty, microbe-ridden water helps to keep the leaves disease-free. 


This hydrophobicity – being difficult to wet – is known as the ‘lotus effect’, as the same water-repelling mechanism is employed by the leaves of lotus flower (Nelumbo) species. The self-cleaning aspects of this phenomenon are being replicated in synthetic products from paints to roofing tiles and clothes, and its utility continues to be explored. 


So then, why might the Chinese tulip tree have developed this wonderful water-repelling method, yet the North American tulip tree has not? It comes back to those environmental pressures again. For a tulip tree in the forests of eastern North America, the volume of rain it experiences doesn’t warrant a specific mechanism to avoid staying soaked, whereas the wilds of southern China and northern Vietnam are subject to near constant, monsoonal summer rains. So, it pays to look closely at trees, especially those that forecast the weather. 
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The forests of eastern North America are renowned for diverse species assemblages that exhibit show-stopping autumn colour. Vibrant yellows, reds and oranges from trees including oaks (Quercus), sweet gum (Liquidambar styraciflua), tupelo (Nyssa sylvatica) and other maples light up the scene in a glorious month-long seasonal finale. As nights cool and the days become shorter, deciduous trees prepare for colder weather by shutting down and shedding their leaves, though not before the annual colour party, with sugar maple its headline act.


Native to a large part of eastern North America, from southern Canada to as far south as Georgia in the United States, sugar maple belongs to a ‘species complex’ which contains half a dozen or so closely related, but mostly ill-defined, species. Maples occur in nearly all temperate regions in the Northern Hemisphere, and are at their most diverse in eastern Asia. A single maple species, Acer laurinum, reaches the Southern Hemisphere, where it grows in tropical forests in Indonesia. 


Sugar maple is a large tree, with five-lobed, broadly palmate leaves. For many it has come to represent the genus, though the variety of leaf shapes and sizes is much more diverse among maples than many would expect. The largest leaves, typically a foot across but occasionally even double that, belong to the western North American Acer macrophyllum, aptly known as bigleaf maple, with a classically hand-shaped leaf with broad lobes, while the leaves of the Chinese Faber’s maple (A. fabri) can have tiny leaves, only a few centimetres long, without a lobe in sight. There are even maples with compound leaves. Box elder (Acer negundo), another North American species, displays pinnately compound foliage. In fact, the most recognisable unifying character of maple species is not their leaves but their paired, winged fruits, often referred to as ‘helicopters’, which break apart and spin in the air as they are blown from tree to ground in autumn. 


Several maples are renowned for their autumn colour, with the sugar maples among the most celebrated. Typically, they turn fiery hues of orange, though shades from yellow to red are also common. And each autumn, as these charismatic trees prepare for winter, thousands of ‘leaf peepers’ flock to the best stands in Canada and the United States to witness the spectacle. 


Autumn colour is highly variable among deciduous trees throughout the temperate world. Some trees exhibit virtually no colour, while others produce outstanding colour as an exception rather than the rule. Sugar maple and its fellow eastern North American associates are as reliable as they come. 


Autumn colour is in no small part a side effect of the physiological processes that have taken place in the leaves long before the autumn. Throughout spring and summer, foliage and young stems act as the tree’s food factories. In them, there is an abundance of the green pigment chlorophyll, which is responsible for converting the sun’s energy via photosynthesis into chemical energy for the plant’s growth and development. Also present at this time are other pigments, but they are usually entirely masked by the wealth of chlorophyll. The presence of pigments in the leaves is the result of a variety of metabolic processes including photosynthesis, and while continuously produced, they are also constantly being used up. In autumn, shortening days trigger thickenings in the leaf veins, which slows the flow of water. Photosynthesis starts to decline and with it, the production of chlorophyll. Gradually, as the remaining chlorophyll breaks down, the yellows and oranges that contribute to the plant’s autumn finery are revealed. The pigments that provide these colours, xanthophylls and carotenes, are slower to break down than chlorophyll. They belong to a group of pigments called carotenoids – the same ones that give carrots their orange coloration. 


At the same time, when about half of the chlorophyll content has been lost, another set of pigments – anthocyanins – begin to be produced, and these provide the reds and purple shades that are seen in a great many species. Black maple (Acer nigrum or A. saccharum subsp. nigrum), a close relative of the sugar maple, can be readily distinguished by the presence of xanthophylls and relative absence of anthocyanins in the leaves, for example. Black maple leaves only ever turn yellow or pale orange, whereas those of many other maples, along with tupelos and sweetgums, exhibit the darker shades associated with anthocyanin production. 
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