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LOOKING AT TREESWHETHER STANDING IN isolation  on a windy hillside, crowded together in dense forest, or lining a city street, trees form an important element of nearly every landscape. The almost inﬁnite variation of trees through  the seasons not only in shape, size,  colour, and texture, but also in the  ﬁner details of leaves, ﬂowers, fruit,  and bark makes the study of these  familiar plants an ever-changing,  yet enduring, source of delight.6   |    IntroductionThe fact that trees survive almost everywhere means that you can appreciate and study them wherever  you happen to be. In the countryside, they grow, hopefully but not always, as nature intends; in urban environments, planted along streets, and in parks and public gardens, they give comfort and solace among man-made structures. Of course, while there is nothing to com pare with seeing trees growing wild in their natural habitat, towns and cities are still excellent places for observing and learning more about them.THE TREE SELECTION This book includes only those species of tree that grow wild in the temperate regions of the world. In the northern hemisphere, this covers most of Asia,  North America, Europe south to the Mediterranean,  the Himalayas, and most of China; in the southern hemisphere, it includes South America, the cooler regions of Australia, and New Zealand. From within this extensive area, I have made a selection of plants that illustrates the amazing diversity of trees that can be found throughout the world. At the same time, I have tried to include most of the species that you are likely  to ﬁnd planted in gardens and along streets, as well as  a few that are unusual or more rare.CONSERVATION ISSUES In recent years, the destruction of the tropical forests  has excited a good deal of attention, and rightly so:  these last great areas of natural diversity are home  to numerous plants and animals, whose continuing existence may be of vital importance to humankind. Faced with so large a debate, it is easy to forget that most forests in temperate zones have already suﬀered the  fate that is threatening those in tropical regions. In the developed world, extensive areas of natural woodland have been lost through human demand for paper, building materials, and other wood-based products, as well as through the need for agricultural land, creating the relatively unnatural countryside we see today.Beech wood in autumnAn English beech wood is one of the glories of autumn. Its densely leafy canopy allows little light to penetrate, with the result that little else can grow beneath it. Oriental Beech (Fagus orientalis)
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Introduction   |   7In developing parts of the world, temperate woods  are still under threat in places like the Himalayas and South America. Particularly in areas of heavy rainfall,  the felling of trees – with scant regard to the far-reaching consequences of this action – causes problems such as ﬂooding and mud landslides, when the vegetation that once stabilized entire hillsides is gone.It has been estimated that about 30 per cent of the world’s trees are threatened. These are mostly tropical species, with about 25 per cent from temperate regions. One example is the Spanish ﬁr (Abies pinsapo, see p.61), which grows wild on very few mountain sides in a small area of southern Spain. Years ago, its timber was a valuable local resource. Now, any further cutting might extinguish these glorious forests for ever. We must  make special eﬀorts to protect this and other  such endangered species.Chinese Chestnut (Castanea mollissima)Threatened speciesDiseases can nearly destroy a species. Chestnut  blight from East Asia has killed all but a few wild American chestnuts (Castanea dentata, see p.143).  The Chinesechestnut (Castanea mollissima, see p.143)  is being used to help breed resistant trees.Survivor from China ▷ The bark of Magnolia officinalisvar.biloba  (see p.182) was once harvested to produce medicines, causing the species to become  rare in the wild. Cultivation has ensured  that it still grows in gardens. 
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8   |    IntroductionHABITAT AND ENVIRONMENTBy adapting to an extensive range of environmental conditions, trees are able to grow in many diﬀerent habitats. Generally speaking, it is the conifers that  inhabit the most hostile situations. Their slender shape minimizes damage by snow; evergreen leaves make the best use of a growing season that may be short, and mean that the plant can survive extended periods of drought when the ground is frozen; and wind pollination eliminates the need for insect visitors, which may be sparse or non-existent in unfavourable habitats. Friendlier habitatsproduce a longergrowing  season,and encourage decidu ous species. Here,  there is time for the plant to produce new leaves,  and shed old ones, every year in a continuous cycle  of regeneration. In shady places, large leaves are  needed to intercept as much sunlight as can ﬁlter through; in wet areas, tapered tips allow for the rapid shedding of water; in dry areas, grey or silvery leaves reduce water loss; and fragrant or showy ﬂowers  ensure a good chance of pollination by insects. Hybrid plantsA hybrid is produced when two diﬀerent species  cross together. The plant that results usually shows characteristics that are intermediate between the two parents. Some hybrids occur only through cultivation  in gardens, because the parent plants do not grow together in the wild.△Tarajo Holly (Ilex latifolia)Ilex x koehneana ▷◁Adaptation for survivalThe larches (Larix, see pp.64–5) grow wild in the harshest conditions. They produce their foliage on numerous short side shoots – an adaptation that  allows them to take advantage of favourable  conditions as they come into leaf. ◁Parent oneTarajo holly (Ilex latifolia, see p.93) has rather large leaves, which are toothed at the margin but not spiny.△The hybridIlex x koehneana (see p.93) has the large leaves of Ilex latifolia. The spiny margin of the leaves is inherited from Ilex aquifolium. ▽Common Holly (Ilex aquifolium)Parent two ▷The familiar common holly (Ilex aquifolium, see p.90) has leaves that are typically  edged with spiny teeth. 
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Introduction   |   9FAMILY A family contains a single genus or several related genera. The family name is always written  in roman type, eg Rosaceae. GENUS, GENERA A genus contains a single  species or several related species. The genus element  is always written in italic  type, eg Prunus, Cormus. SPECIES Species are the basic  units into which genera  are divided. For example,  Prunus padus (Bird Cherry) and Prunus lusitanica (Portugal Laurel) arediﬀerent species in the genus Prunus.SUBSPECIES A subspecies is a major division  of a species: the two elements  are always written in roman and italic type, eg subsp. azorica. Variety (var.) and forma (f.) are minor divisions of a species. GROUPS Groups include variants of  a species not recognized botanically but regarded as distinct in gardens. They are written in roman type,  eg Pomifera Group.CULTIVAR A cultivar is a form selected  and named for its garden merit. The cultivar name  is written in roman type,  with quotation marks,  eg ‘Watereri’.A FAMILY TREE RosaceaePrunusCormuspaduslusitanicadomesticasubsp. azoricaPomifera GroupPyrifera Group‘Amanogawa’‘Watereri’This genus has only one species.
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10| IntroductionOBSERVING AND RECORDING TREES Keeping written notes about the trees you see is not only an enjoyable activity at the time: it also makes interesting reading at a later date. Choose half a dozen favourite trees close to where you live or work. Visit each one several times during the four seasons and build up a fact ﬁle that records their special features  at diﬀerent times of the year. Keeping a photographic recordPhotographing trees can help you to keep a record of what you have seen and is preferable to cutting a piece  that in some places may be illegal. Photograph the whole tree and take close-ups to show its features. If you cannot identify the tree from these, try sharing with your friends.Taking ﬁeld notes Jot down the tree’s height, the circumference of its trunk, and the colour and texture of  the bark. Note details of its leaves, ﬂowers,  and fruit (depending on the time  of year), its location, and the  date. Expand your notes  at home. MEASURING A TREE’S HEIGHTCut a straight piece of stick that is the same length  as the distance between your eye and your ﬁst.  Hold it vertically at arm’s length and walk towards  or away from the tree to align the top of the stick with the top of the tree and the base the stick with the base of the tree. Mark the point at which you  are now standing and measure the distance on  the ground to the base of the trunk. This distance equals the height of the tree.long, 30m (100ft) tape for measuring height, andtrunkcircumferencesmall sketch book for  visual note-takingcoloured pencils formaking sketchesreference photographslabel with string tie for cut specimensmagnifying glasswax crayon and paper for making bark impressions cut specimen to take home for more detailed examination,but be sure to ask if permission is needed for you to do this
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Introduction   |   11HOW THIS BOOK WORKSTHE BOOK IS ARRANGED according to  the major groups of tree: Conifers and  their Allies, and Broadleaves. The groups are divided,alphabetically,into families. A short introduction to each family tells  you how many genera and species it contains, and describes the general characteristics and features ofthe plantsthat belong to it. The entries that follow  are arranged, alphabetically, by genus  and by species within each genus.  They give detailed information, in words and pictures, about selected species that are found in that family. Each entry begins with the common name, or the scientiﬁc name if there is  no single, accepted common name for that plant. Many plants do not have a common name: indeed, they are well enough known under their scientiﬁc name not to need one. This example shows how a typical entry is organized.name of the person or persons who named the species, often given as the internationallyrecognized abbreviationgeneric, orgenus,followed byspeciﬁc,or species, name family to which tree belongs= 0 to 9m (0 to 30ft);= 9 to 20m (30 to 65ft);= 20 to 30m (65 to 100ft);= over 30m (over 100ft)height of mature tree in the wild shape of mature tree in the wild deciduous or evergreen species label indicates main species or formbark is shown if especially distinctiveartwork showsmaturetree in the wild: bare branches on one side mean deciduous; full  leaf meansevergreenLeaf symbol indicates  leaf type and whether opposite or alternate, deciduous orevergreen  (seepp.18–19).scientiﬁc or accepted common name detailed information about leaves, bark, ﬂowers andﬂoweringtime, and fruittree’s natural homelandtree’s natural habitatgives parentage of hybrids and additional information main pictures always show leaves, oftenat diﬀerent seasons captions describe other forms of the species ﬂowers orfruit maybe included to help identiﬁcation annotation highlights speciﬁc identifying features colour of top band indicates group: reddish pink for conifers,  olive for broadleaves 104| Broadleavespendulous male catkinsfemale  catkins may  be erect or droopingleaves edged with large, double teethfruiting  catkins droopleaves carried on red stalksdeeply cut leavesbark at base of trunk develops dark cracks◁ △▽ Betula pendula ‘Laciniata’ ▷ The small, slender leaves of the Swedish birch are cut into tapered, ﬁnely toothed lobes. Silver BirchLeaves Ovate to triangular, to 6cm (21⁄2in) long and 4cm (11⁄2in) across, taper-pointed, coarsely double-toothed, glossy dark green above, turning yellow in autumn, carried on slender, hairless, warty, pendulous shoots. Bark White, developing dark, rugged cracks at the base with age. Flowers In catkins, males to 6cm (21⁄2in) long, yellow, drooping, females green, upright or drooping, borne separately on the same plant  in early spring. Fruit A catkin, breaking up when ripe. NATIVE REGION  N. Asia, Europe. HABITAT  Light, especially sandy, soil.REMARK  Also known as  European white birch.  Forms extensive woods  in itshabitat.Family: BetulaceaeAuthor: RothSpecies: Betula pendulaHeight: 30m (100ft)Shape: Narrowly weepingLeaf persistence: Deciduous‘Purpurea’△This ornamental form  is selected for its deep  purple foliage and red  leaf stalks. The bark also develops a purple tinge. Leaf type: 
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bark is composed of deadcellsgrowth rings in the trunk show annual increase in size12   |    IntroductionWHAT IS A TREE?A TREE IS a living thing. It has a woody stem, the trunk, a root system, and branches clothed in season with leaves.  It may have ﬂowers and, later, fruit. Size and habit distinguish a treefrom a shrub. A tree usually attains 5m (17ft) or more and has a single stem that may divide; a shrub is usually smaller and has many stems growing from the base. Habit is related to habitat. A species that is a tallish tree in a fertile valley may be only a low shrub on an exposed hillside. Open sites allow the plant to develop a spreading crown; in dense forest, where the trees are crowded, it may form an altogether narrower shape.LEAVESChlorophyll is the pigment that makes leaves green. It enables the plant to convert water and carbon dioxide into sugars and oxygen, using the energy from sunlight (photosynthesis).TRUNK AND BARK The trunk conducts water and food  to the leaves, and nutrients from the leaves to the roots. It supports the branches and their foliage. The layer of bark on the outside protects the delicate living tissues beneath.ROOT SYSTEM A mature tree has large, main roots that anchor it into the ground and support it. The surrounding network of very ﬁne roots takes up water and minerals for transporting to its actively growing parts. leaf veins conduct water and nutrientsall leaf types have the same functionvariegated leaves have areas that lack chlorophylla ﬂat leaf surface works most eﬃcientlychlorophyll may be obscured by other pigments
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Introduction|13FRUITThe fruit protects the seeds as they ripen, and helps to disperse them when they are mature. Fleshy fruit is usually eaten by animals, which travel and spread the seeds; dry, winged fruit is carried away by wind. BUDS AND SHOOTS Young leaf growths inside a layer of scales form buds on the shoots during winter. The scales protect the young leaves until they are ready to expand in spring. The shoots carry water and nutrients, and support the leaves.FLOWERSThe ﬂowers produce pollen  and receive it from other  plants. It is usually transferred  by wind or insect activity. Successful pollination  results in the formation  of seed-containing fruit. buds are arranged opposite or alternate, just like leavesdistinctively coloured buds and shoots can help to identifydeciduousspecies in winteryoung shoots can be covered in a whitish bloomtiny ﬂowers may hang in racemesshowyﬂowersattract insectsconifers have separate male and female ﬂowersmale ﬂowersfemale ﬂowersﬂowers maybe in catkinscones carry their seeds exposed  on their scalesﬂeshy fruits are often brightly coloureddry, winged fruitssome fruits have only one seeda nut  has a hard outer shellseeds may be inside cone-like scales
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14   |    IntroductionTHE PARTS OF A TREEBECOMING FAMILIAR WITH the principal parts of a tree, and their variety, can help you to identify trees at any season of the year; and it is useful to recognize the special words that describe them. These pages illustrate typical leaves, ﬂowers, fruit, and bark.  If you can re late the words to the pictures,  you can see in your mind what the parts of the tree look like as you read the entries.TEN BASIC LEAF SHAPES Leaves occur in a great variety of shapes; each also has variations within its basic shape. Every leaf may not ﬁt exactly into one of the shapes shown below: it may be between two diﬀerent ones. These shapes apply not only to simple leaves, but also  to the individual leaﬂets of compound leaves.  A simple leaf is one that is not divided into  separate parts. A compound leaf is divided  into two or more parts: each separate division  is known as a leaﬂet.THE PARTS OF A FLOWERWhereas leaves may vary greatly within any  one genus, the ﬂowers of related species and genera are usually similar, at least in structure. Those found on trees are often small, some times insigniﬁcant and without petals, or even inconspicuous; alternatively, they can be large and showy. Some tree ﬂowers are fragrant; some smell unpleasant; some have no scent at all. How they  are borne – singly or together in clusters – is also  a notable identifying feature.Needle-like leaves are parallel-sided and taper-pointed.Heart-shaped  leaves have a deep indent at the base.Linear leaves are  parallel-sided and have a blunt tip.Ovate leaves  are widest below the middle. Rounded leaves are more or less circularin outline.Obovate leaves  are widest above the middle.Oblong leaves  are parallel-sidedor nearly so.Lanceolate leaves are slender and widestbelow the middle.Elliptic leaves are broad, narrowing at each end.Oblanceolate leaves are slender andwidestbelow the middle.Primitive ﬂower ▷These ﬂowers have no very clear distinction betweenthe petals and sepals, which are known collectively as tepals.Advanced ﬂower ▷Most ﬂowers are of  this type. They have petals that are usually distinct from the sepals.petals are often showyeach style ends in a stigmapetals are not  distinctfrom sepalsstigmas are arranged spirallyanthers split to release pollensepals do not look like petalseach anther is borne on a thin ﬁlament sepals look like petals
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Introduction   |   15TYPES OF FRUITFruits develop from ﬂowers, and so it follows that – as with ﬂowers – the type of fruit a tree bears is characteristic of the genus or even the family to which it belongs. Most fruits origin ate from a single ﬂower. Others, such as the ﬁg  (Ficus carica, see p.195), are derived from several ﬂowers, which fuse together to form multiple fruits. smooth  bark is dotted with lenticelsyounger  bark can be seen at base of ridges and  ﬁssuresfreshly exposed bark is distinctively colouredpeeling bark by hand harms the treeﬂaking bark shows many ages and coloursbark of young tree  was all whiteTYPES OF BARK Trees develop their characteristic bark patterns and textures as a means of dealing with the increasing circumference of the trunk as they grow. Because  the outer bark is composed of dead cells, it cannot  Smooth bark is a feature of  many young trees. It may crack or peel as they age. Vertically peeling bark often hangs and falls from the tree  in long strips and ribbons. Plates are irregular areas of  bark, often ﬂaking, with ﬁssures  or cracks in between. Horizontally peeling bark  may unwind from the tree in paper-thin strips and wide sheets. Ridges and ﬁssures may develop  as thick bark cracks. They can be raised and prominent or deep. lrregularly ﬂaking bark reveals  different age layers, and gives  the trunk a shaggy appearance. nuts have a hard shell that encloses a single, often edible, seeda ﬂeshy receptacle contains many tiny seeds that develop from ﬂowers borne inside itWalnut (Juglans regia) ▷stone fruits are ﬂeshy, with a single seed△ Plum (Prunus domestica)△ Fig (Ficus carica)cone seeds are borne naked on the inner surface of the scales, which stay tightly closed until the seeds are ripeﬂeshy fruits may have several seeds and are often edible △Pear (Pyrus communis)Pod seeds ▷△ Winged cone seedspods dry and split open to release one  or more seeds△Dried podsgrow and so, as the trunk expands, the bark  cracks or peels in various ways. Bark is a useful  feature in identiﬁcation, since it can be used  at any time of the year.
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16| IntroductionCHARACTERS VISIBLE ONLY with  a microscope can provide hidden  clues that help with identiﬁcation.  But for most people, careful, detailed observation of what is immediately visible must do. If you can recognize the distinctive features that categorize the two major groups, it is easy to distinguish conifers and their allies from broadleaves, and vice versa. The main characteristics are described and illustrated on these two pages.  The reproductive structures of conifers (strobili) are very diﬀerent to those of  the broadleaves but for simplicity are referred to here as ﬂowers and fruits.CONIFER OR BROADLEAF? CONIFERS AND THEIR ALLIES LeavesMost conifers are evergreen: they retain their leaves in winter. A few are deciduous: they renew their leaves  annually. The leaves  are usually narrow  and sharp-pointed or  small and scale- like.  The foliage is often  sweet and aromatic.Conifer ﬂowers are male or female. They are borne on the same or diﬀerent plants. They do not have petals,  yet some can be quite ornamental. Female  ﬂowers often have brightly coloured scales; males release powdery pollen. The fruit of most conifers is  a cone, composed of often  woody scales, and coloured  brown when ripe. Juniper  species have ﬂeshy scales,  so the fruit resembles a berry.  Some of the trees listed here  have been regarded as distinct from the conifers. Examples of  this are the yews, of which the fruit is a seed covered with a ﬂeshy coat.Flowers Fruitscale-like leaves are pressed close to the shootrigid, linear leavesdeciduous leaves turn colour in autumnneedle-like leavesmale andfemaleﬂowers areseparatecone-like female ﬂowersmale ﬂowersrelease yellow pollenfemale ﬂowersmale ﬂowerscones  have woody scalesyoung cones have smoothly overlapping scalesfruits may be ﬂeshy-coatedscales sometimes end in a hooked tip
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Introduction   |   17BROADLEAVESBroadleaves are evergreen or deciduous. The leaves are simple or compound, usually flattened, and  have a distinct network  of ﬁne veins. They vary greatly in shape. The foliage may have an aromatic scent, but  lacks the resinous  quality of conifers. Broadleaf flowers are usually bisexual: male and female parts are  in the same flower. Separate males and females are borne either on the same or diﬀerent plants. Both types usuallyhave petals, and are often fragrant.They can be small or large.The fruit of broadleaves has much more diversity than that of most conifers, and comes in many forms. It may be a berry, acorn, capsule, nut, or pod; woody, ﬂeshy-coated, or dry;  spiny, rough, or  smooth;inedible  or edible; and any  colour when ripe.LeavesFlowers Fruitdeciduous leaves turn colourcompound  leaves have leaﬂetsevergreen leaves remain green over winterveins are easy to seeleaf margin often has teeth or spinessmall ﬂowersare often borne in clustersbroadleaf ﬂowers usually have petalsbisexual ﬂowers  are usualsexes  may be separatewinged fruitswoody fruits resemble conesberry fruits can  be brightly colouredﬂeshy-coated fruitTHE BOTANICAL DIFFERENCEConifers Conifers and their allies are classed as gymnosperms: plants with naked seeds not enclosed in an ovary. They are considered to be more primitive than broadleaves. BroadleavesBroadleaves are classed as angiosperms: plants with ovules enclosed for protection in an ovary. Following successful fertiliza tion, the ovules develop into seeds. conifers bear naked seedsbroadleaveshave ovules inside an ovary


[image: background image]
18| Identiﬁcation KeyTHE KEY ON pages 18 to 33 uses leaf characteristics to help you to identify the trees that are described in this book. Stage 1 (see right) establishes whether your tree is a conifer, broadleaf, or palm. Stage 2 divides conifers and broadleaves into groups, according to leaf type. Stage 3 divides each of these groups into more detailedgroups thateach contain  two or more genera.TREE IDENTIFICATION KEYSTAGE 1STAGE 2ConiferBroadleafPalmCONIFERS — DECIDUOUS OR EVERGREEN?WHICH GROUP?Only a few conifer species in this book are deciduous; most are evergreen. Deciduous species lose their leaves in autumn. In spring, their pale young leaves are clearly visible. Evergreens keep their leaves in winter, so they are easy to distinguish. In spring, look for pale young leaves together with dark old leaves. If your tree is deciduous, turn to pages 20–21.  If it is evergreen, decide whether your leaf is not scale-like or scale-like, then turn to  pages 20–21 or 22–23. The trees are divided into two major groups: Conifers and Broadleaves (including Palms). Conifer features are described on page 16. Broadleaf features are described on page 17. Palm features are described on page 19.DECIDUOUSLeaves not scale-likeAt least some leavesscale-likeCONIFERSEVERGREENGinkgo 21Larix 21Pseudolarix 21Glyptostrobus 20Metasequoia 20Taxodium 20Clustered or in whorls 20–21Single, shoots hidden 20–21Single, shoots not hidden,one-year stems green 20–21Single, shoots not hidden,one-year stems not green 22–23Foliage in ﬂattened sprays 22–23Foliage in irregular sprays 22–23
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Identiﬁcation Key   |   19STAGE 2STAGE 2PALMSBROADLEAVES — OPPOSITE OR ALTERNATE LEAVES?Palms are often tree-like in habit, but are not true trees. They have a single, unbranched stem that does not increase in girth with age, and distinctively divided leaves. Most palms are native to warm regions, but some species grow in warm temperate regions, such as the Mediterranean and the southern USA. Chusan palm (Trachycarpus fortunei), included in this book  of largely temperate plants as an example of palms, is the hardiest species.  If your leaf belongs to this palm, turn to page 30. All broadleaves have their leaves arranged in one of two ways: either opposite or alternate. Opposite leaves are borne in pairs or threes, one directly opposite the other, on either side of the stem. Alternate leaves are borne singly, staggered on alternate sides of the stem. Leaﬂets are opposite or alternate, too. If your leaf is opposite, turn to pages 22–25. If it is alternate, turn  to pages 24–33. OPPOSITEALTERNATEAlternate simpleBROADLEAVESChusan palmAlternate compoundOpposite compoundOpposite simpleLeaves pinnate, toothed 24–27Leaves pinnate, untoothed 26–27Leaves bipinnate, toothed 26Leaves bipinnate, untoothed 26Leaves with three leaﬂets 26Leaves untoothed, evergreen 28–29Leaves untoothed, deciduous 28–29Leaves lobed, toothed 30–31Leaves lobed, untoothed 30–31Leaves unlobed, toothed, evergreen 30–31Leaves unlobed, toothed, deciduous 32–33Leaves toothed or lobed 22–23Leaves untoothed 24Leaves toothed 24–25Leaves untoothed 24–25Leaves lobed 24
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20   |    Identiﬁcation KeySTAGE 3This ﬁnal stage in the identiﬁcation key will guide you quickly to the correct section of the book. If you have turned straight to this part of the key, go back to pages 16 and 17, where the main characteristics that distinguish conifers and their allies, and broadleaves, from each other are illustrated and described. Having noted these features, move on to pages 18 and 19 and read through Stages 1 and 2 of the key. Now you are  all set to start Stage 3. Each individual leaf in the key represents a genus. You have already decided which type of conifer leaf you have – whether it is deciduous or evergreen, not scale-like or scale-like. You will see Leaf type: not scale-likeLeaf type: not scale-likeLeaf persistence: DeciduousLeaf persistence: EvergreenConifersConifersLeavesrenewedannuallyLeaves clustered or in whorlsLeaves single, young shoots hidden by leaves or leaf basesLeaves single, young shoots not hidden, one-year stems greenFitzroya 44Juniperus 45–49Cedrus 62–63Araucaria 34Athrotaxis 35Wollemia 34Cryptomeria 39Prumnopitys 81Saxegothaea 81Glyptostrobus 44Metasequoia 49Taxodium 51Cunninghamia 39CONIFERS
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Identiﬁcation Key   |   21that each large group has been further divided  into several smaller groups. These give you an additional layer of information, which points you to ﬁner detail; for example, whether the leaves are borne in clusters or whorls, or singly. Compare your leaf carefully with the leaves shown in the bands of each section, and decide to which group your leaf belongs. Com pare your leaf to  the leaves in the ﬁnal group, and ﬁnd the individual leaf that it most closely resembles. The genus to which it belongs is written  below the photograph of the leaf. Turn to the page(s) indicated beside the genus name to  ﬁnd the relevant species entry or entries.Ginkgo 55Larix 64–65Pseudolarix 79Cephalotaxus 82–83Pinus 70–78Sciadopitys 82Sequoia 50Taxus 83Sequoiadendron 50Torreya 83Taiwania 51
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22| Identiﬁcation KeySTAGE 3CONIFERSLeaf type: CompoundLeaf arrangement: OppositeBroadleavesLeaf type: at least some leaves scale-likeLeaf persistence: EvergreenConifersLeaves single, young shoots not hidden, one-year stems not greenFoliage in irregular spraysLeaﬂets toothed or lobedFoliage in ﬂattened spraysSTAGE 3This ﬁnal stage in the identiﬁcation key will guide you quickly to the correct section of the book. If you have turned straight to this part of the key, go back to pages 16 and 17, where the main characteristics that distinguish conifers and their allies, and broadleaves, from each other are illustrated and described. Having noted these features, move on to pages 18 and 19 and read through Stages 1 and 2 of the key. Now you are  all set to start Stage 3. Each individual leaf in the key represents a genus. You have already decided which type of broadleaf leaf you have – whether it is opposite or alternate, compound or simple. You will see that BROADLEAVESAbies 56–61Austrocedrus 35Calocedrus 36Chamaecyparis 37–38Cupressus cashmeriana 40Cupressus 40–42Fraxinus 207–209Acer 275–296Juniperus 45–49Picea 66–69Pinus monophylla 74Eucryphia 121–124
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Identiﬁcation Key   |   23each large group has been further divided  into several smaller groups. These give you an additional layer of information, which points you to ﬁner detail; for example, whether the leaves  are toothed, untoothed, or lobed, ever green or deciduous. Compare your leaf care fully with the leaves shown in the bands of each section, and decide to which group your leaf belongs. Compare your leaf to those in the ﬁnal group, and ﬁnd the individual leaf that it most closely resembles. The genus to which it belongs is written below the leaf photograph. Turn to the page(s) indicated beside the genus name to ﬁnd the relevant entry or entries.xCuprocyparis 43Thuja 52–53Thujopsis 54Aesculus 297–299Pseudotsuga 79Tsuga 80Xanthocyparis 54
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STAGE 3BROADLEAVES24   |    Identiﬁcation KeyLeavesuntoothedLeavestoothedLeaﬂetsuntoothedLeaveslobedLeaves pinnate,leaﬂets toothedLeaf type: SimpleLeaf type: CompoundLeaf arrangement: OppositeLeaf arrangement: AlternateBroadleavesBroadleavesPhellodendron 262Catalpa 111–113Acer 275–297Rhus 86–87Tetradium 263Euonymus 115Chionanthus 206–207Buxus 113Catalpa 111–113Gleditsia 137Cercidiphyllum 116Cornus 117–121Paulownia 211Eucryphia 121–124Eucryphia 121–124Carya 166–167Juglans 167–169
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Identiﬁcation Key|25Acer 275–296Eucalyptus 197–200Pterocarya 170–171Luma 200Phillyrea 210Chionanthus 206–207Toona 193Rhamnus cathartica 216Ligustrum 210Platycarya 169Sorbus 256–261Cormus 219


[image: background image]
STAGE 3BROADLEAVES26   |    Identiﬁcation KeyLeavespinnate, leaﬂets untoothedLeavesbipinnate, leaﬂets toothedLeavesbipinnate, leaﬂets untoothedLeaves with three leaﬂetsZanthoxylum 264Robinia 141Acacia 132–133+ Laburnocytisus 138Eucryphia 121–124Aralia 95Toxicodendron 87Koelreuteria 300Albizia 134Laburnum 139–140Gleditsia 137Xanthoceras 300Maackia 140Cladrastis 136Gymnocladus 137Acer 275–296
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Identiﬁcation Key   |   27Ailanthus 301Juglans regia 169Sophora 142Ptelea 263Styphnolobium 142


[image: background image]
STAGE 3BROADLEAVES28| Identiﬁcation KeyLeaf type: SimpleLeaf arrangement: AlternateBroadleavesLeavesuntoothed,evergreenLeavesuntoothed,deciduousIlex 89–94Acacia 132–133Persea 172Cotinus 86Cotoneaster 220Arbutus 127–129Magnolia 175–187Asimina 88Cydonia 225Rhododendron 130Cornus 117–121Mespilus 236Eucalyptus 197–200Diospyros 125–126Magnolia 175–187Pyrussalicifolia 255Sassafras 173Umbellularia 173Fagus 145–147Quercus 149–164
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Identiﬁcation Key   |   29Pittosporum 212Elaeagnus 126Maclura 196Embothrium 215Hippophae 127Nyssa 205–206Laurus 172Drimys 310Embothrium 215Cercis 134–135Genista 136Frangula 216Melaleuca 201Chrysolepis 144Lithocarpus 148Quercus ilex 154
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STAGE 3BROADLEAVES30   |    Identiﬁcation KeyLeaveslobed, toothedLeaveslobed, untoothedLeaves unlobed, toothed, evergreenxCrataemespilus 224Tilia mongolica 191Trachycarpus 97Kalopanax 96Quercus 149–164Trochodendron 307Ilex 89–94Sassafras 173Pourthiaea 238Pseudopanax 96Liriodendron 174Prunus 239–254Maytenus 116Quercus 149–164Liquidambar 84–85Hedlundia 225Karpatiosorbus 226Crataegus 220–224Azara 265
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Identiﬁcation Key   |   31Ficus 195Arbutus 127–129Nothofagus 202–204Quercus 149–164Malus 226–235Morus 196Torminalis 261Platanus 213–214Populus alba 266Scandosorbus 255Broussonetia 194
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