‘Welcome :

to the!
Museum :

ADMIT ALL

Arboretum

yy KATIE SCOTT and TONY KIRKHAM

Kew



Welcome

to the:
Museum

ENTER HERE

Arboretum

lllustrated by KATIE SCOTT
Written by TONY KIRKHAM




El’\,tl“(l,n,ce The word arboretum means ‘a place with
trees. Open this book and you will walk
through every tree-filled place as you
travel the globe. Discover dense forests,
frozen landscapes, tropical jungles and

immaculate gardens.

Packed full of fascinating species, every corner of this
arboretum has something to discover. Marvel at majestic
giants that are hundreds of years old, inhale the sweetest
scents of cherry blossom and fresh pine and be amazed
by trees like the fever tree, whose bitter bark has been
nstrumental in the fight against malana.

Irees have always inspired us and have impacted
on every aspect of human life, but, at this time of
unprecedented change for our planet, it could not be

more important to learn how to live alongside these

;:l.f, in l S -l‘.“-.jc_ C ann L—; 1 }) ro i C C l I +-‘ C na ' u ra W -f_-,l ’-I C u n “ wWe
understand it. Walk through the arboretum gates, and let
the journe y LJC::':"L



ARBORETUM

What is a Tree?

Irees are beautiful and essential for life. They grow all around us, forming
woodlands and forests across many landscapes. From the smallest bonsai
to the giant coast redwood, trees are found in a wide variety of shapes and
sizes. | heir most noticeable feature 1s a woody stem called a trunk, which
increases in height and thickness each year. | he trunk supports a network
of large branches. I hese divide into smaller branches extending upwards
and outwards, forming the crown of the tree. On the ends of the branches
are twigs and shoots that produce buds, leaves, flowers and fruit, taking full
advantage of the sunlight in the upper canopy leve

The most important part of the tree, growing underground, is the
network of roots. Roots anchor the tree to the ground, keeping it upright
and soaking up water and nutnents. [ he root plate is shallow and found in

pienty of oxygen

the upper 60cm of soll, spreading outwards where there is

water and nutrients to feed on, rather than downwards where the soil is
dry and lacking in nutrients

Key to plate

I: Trunk cross section 3: Tree

I he trunk 1s made up of annual growth nngs a) crown b) trunk ¢) magor branches
Every 1 ng represents a year's growth d) minor branches e) root plate
1) outer barx t Ir ' ¥ ‘ roots xf‘.l lhl["ll[ ¢
¢) cambium d) sapwood I he dnpline extends to the edge of the tree
} heartwood 1) pith g) growth ring canopy. Ramn runs from leaf to leaf, iinally
dnpping off 1 J7

Leaves are the pomary organs los l Tree forms

photosynthesis. They are specially adapted rees naturally grow in a vanety
to this purpose, with a large, flat surface area. of different shapes
a) up b) margin <) vein d) midnb a) pyramidal b) spreading ©) weeping




The First Trees

During the Carboniferous period (359 and 299 million years ago), towering
fern-like plants covered the land, extending their shallow roots into swampy
pools and spongy peat. By the end of this period, these dense forests included
giant tree ferns such as Archaeopteris. Considered one li:? tf'r’* ‘ true
modern trees, this important species evolved over a period of 100 million
years to produce trunks up to Im thick and establish deep roots

By the Permian period (290-248 million years ago), trees had evolved to
bear seeds and feature branching crowns. Many of them are still recognisable
teday, including cycads, monkey puzzles and ginkgoes

\A/

With 199145

' the arrival of the Jurassic period (between 5 million years
cf:l. the climate had become warmer and wetter. [ he wollemi pine and
dawn redwood dominated this pernod, and both sull grow today

Angiosperms were among the last plants to evoly

e Bro.-.c.c--wod

flowering trees such as magnolias and plane trees appeared during the
Cretaceous period Des pie being driven back by at least four ice ages

have adapted to every habitat on Earth

}{ny to plaln

I: Tree fern

.

: Archaeopteris Height: U

) tree b) new unrolling fronds 3. Maidenhair tree

. Dot ! I:_" t 400y
': Sweetbay magnolia Bi-lobed le
wer » Monkey puzzle
Araucana araucana He ghit: HSUm

J: Oriental plane re




Habitat:

Boreal Forest

I'he boreal forest, or 'snow forest’, is one of the most hostile locations in
the world for a tree to grow in. The forest is thick, but because of the harsh
onditions, 1s made up of only a few hardy species — mainly spruces, pines
and firs. Covering huge areas of Canada, Alaska, Scandinavia, Russia and
3 beria, it is the most northerly forest on the globe and Earth’s largest land
biome, taking up about | /% of its land surfa
he forest experiences long, six-month winters, during which the
average tem
of sunshine. Its growing season is ther to~f very short: just S0-100 days
Luckily, summers in the forest can see lots o! sunshine and rainfall. Shallow

bogs form on the forest floors known as ‘'muskegs’. Although the muskegs

‘p!'_" ature remains ‘_,ft'_'l(;:--.'. free ZINS ’U'n‘j there are J_;gr_ A (_» Nours

-

are highly acidic and largely infertile, a few small-leaved conifer species can
thrive in this special habitat

Ihe boreal forest is a witally important carbon sink, which means
it absorbs more carbon than it releases. Most of the carbon is found
in the permafrost (a frozen underground layer), but, as Earth warms up,
the permalrost i1s in danger of Lw..v.-m;g and rcicasxr‘:;g_ car bor‘ dioxide
Into the environment, contributing to climate change

..

Key to plate

North American boreal Lodgcpole pine 3 American mountain ash
forest Pinus contorta Height: 20m Sorbus ameri

I: Black spruce /: White birch
Prea manana Hesght: | Sir Betula pap 2 Hesght: 20m G: Quakmg aspen
2: Tamarack Hewght: 211

| aonx lancina He ght: 20n
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Key to plate

i: Balsam poplar

I Speckled alder

3. White birch

Z: Large-toothed aspen

J: American mountain ash

: Moosewood
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Boreal Conifers

One of the most ancient tree species, conifers are synonymous with

boreal forests. Densely packed green firs, spruces and pines all tower high

ibove the dark, damp ground below, while in autumn, the larch brightens
up the scene with a warm golden glow.

‘Conifer basically means ‘cone-bearing and, instead of flowers, these

trees produce seeds in cones. Conifers are evergreen which means they

L A <!

start producing food as soon as they wake up after the winter and don't

have to wait for new needles to grow. The larch is the odd one out.

AVio

Being a deciduous conifer; it loses its needles each year. However, larches

\J

have delicate needles compared to evergreen conifers, so they are

TGV

12

quicker and easier to grow

Alhotich thair armwth e claw contfere have adantar ~ he able ta cane
Although their growth Is slow, conifers have adapted to be able to cope
with the harsh weather, | heir recogn sable n ArTOw, COn ical- shapea canopies

ire made up of flexible branches that sweep outwards. I his design helps
to shed heavy snowfall and reduce the potential damage to the branches

21000 ~

from snow and strong winds.

f{mj to plate

I: Balsam fir J: American larch

Ahiec balsamea Heweht: 20n | arix laricing Height: 20m

} avesS 0 f COMNES OnN Drandcr

2 Black spruce /- Lodgepole pine
Py ¢ ry ALY - |~ De311€ corn rta Heght: 20em

vl leave a) female cone cross s

3



Temperate Conifers

}{I'I'" o ,’H':I!n

I: Korean pine I: Morinda spruce
' Sitka spruce i Single-leaf pinyon
i: Scots pine 6 Santa Lucia fir

/. Gray pine

1 4




Redwoods

he majestic redwoods are record-breaking conifers and include some of
the largest and tallest trees on Earth. One impressive coast redwood called
Hyperion' has reached the dizzying h“ i" of just over | I5m. The oldest
specamen on record 1S estimated L(, be 3,500 years old.
| he dawn redwood grows in China, t le the glant and coast redwoods
grow in North America. The North American species are never found

together; the coast redwoods grow in the fog belts of the Pacific coastline

and the giant redwoods in open groves further inland, on the western

slopes of the Sierra Nevada mountains. Both trees have extremely wide

trunks

oy

defined by spongy. cinnamon-red bark, growing up to 60cm thick,
and their e evergreen branches start nign up the trunk. which protects them
from forest S

Unlike the two North Amencan redwoods, the Chinese dawn redwood
s a deciduous conifer with flat, feathery needle-like leaves and reddish-brown
rered

year-old fossil tree dating from the Mesozoic Era. A few years later; a

fil;.-"-:f).,J,i br]r-;. lm‘_"'f_-r‘jx';;l‘;,' it was first discov 9241 as a | 50-million-

!'-'l'];7
species was found in Central China. Seeds were collected and distributed

to arboreta around the world, where they grow today.

}{ny to plaln

I Coast redwood . Giant redwood

Sequoia sermpervirens | "‘-,"f! | 1Sm Sequoladendron aipardeurn Height

1) tree b) leaves ¢) mature female seed cone a) tree b) leaves and female cones
) seed d) cross sechon of trunk

2: Dawn redwood

Melasequ vitostr s Height: 1

1) | i ) mah 04 OnNe
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Cypresses

Irees in the cypress family are easily recognisable by their scale-like leaves
which appear as flattened sprays on the branchlets that hang from the main
branches. These evergreens include cypresses, junipers, swamp cypresses,
incense cedars and arborvitaes. [ hey are found in all northern temperate areas.

These trees have many different forms, from stunted junipers that hug

l"

mountainsides, to the mammoth, cathedral-like V

Vestern red cedars growing
on the west coast of North Amenica. Regarded as trees of good fortune,
the branches and foliage of the Asian species of a
used as good luck charms.

lhere are many varicties of evergreen trees cultivated for their
ormamental attributes, including the ever-popular Leyland cypress which is

rborvitae and juniper are

often used as a hedging plant in small gardens. The one tree that epitomizes

ll the true cypresses, however; is the ltalian cypress. Easily recognisable by its
erect, flame-like conical pillars, these rich-green trees can be found growing
in Mediterranean regions. Slim, beautiful and easy to grow, they are often
used as decorative features, and are particularly synonymous with grand,

Renaissance-style gardens.

Key to plate

I: ltalian cypress J: Hiba arborvitae

ipvessus sermpervirens Height: 35m Thuopss dolabrata Heighit: 40y

! Incense cedar
2 Western red cedar Calocedrus decurrens Height: 60m
Thuya phcata Height: 70m a) spray of foliage b) close-up of scale-like
1) mature seed cone b) male cone eaves ¢) male cone d) mature ses

:' SPray "f i tl‘.l':_‘"
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Habitat: Temperate
Broadleaf Jorest

DIOM hese forests produce dainty buds at the start of the growing
350 ra feyrmmir ( 1St re¢ then burstr it "‘1 ) reds, | F
. A M { » T} | 3 {1rn f | . ' !
CHOW i W )y )NrISave arep, 1eavir i KEIET II'e
to face the cold months ahead.
T} v - N mt e ct N / y v "~ . thhes rvyit _1atet =r N 4 ~ft tho
1€SE INAPTHHCENL 1Orests ocdur rairy iy ue mic-lavitude pdares or une
globe, encompassing parts of the United States, Canada, turope, China
PP ~ - -~ - - ~ s A - - A " | Py - A n ~ T
Korea, Japan and Russia and South Amenca. All of these regions have four
sedasons, with nO season getling 100 Not Or too CoId
Remarka Y, all These 1orests share sin Hlar genera o1 uree species, which
"-"I 10 Oa¥S mM "I."-.‘ Deecnes and ashe< but also have heir own Nnatnve
> [ ~ | g , - -4
species 1IN each region. Beneath these forest giants, smaller, shade-tolerant
species such dogwoo ind sourwood fill the understorey and shrut
d *
layers, mingling with fer ] mosses to create perfect hidde 1D ol
“rd ¢ . VA N 73 Y PV . . s e et Ay enlt e b \ ' . b e "7 ”
ouds and small mar als. | he forest floor itself 1s full of insects and fung,
a \ “ws thhm ~lh fartila el of $ A/ ~ | . ~d s . w4
who enjoy the nich, fertile soil created by falling leaves and deadwood

pr to plate

North American 3: Pecan - Osage orange
broadleaf forest Ny nensis Height: 40n Maclura pomif

!I: Red oak /: Flowering dogwood
rcus rubra Height: 40n Cornus florida Hesght: 9m t: White sassafras

2: American beech lewght: 20n

20




North America

I his temperate ecosystem, also known as the Central Hardwood Forests
of North America, takes in more than 26 eastern US states. Despite being

severely deforested by the mid 1800s for agricultural land, these forests are

of their kind on the globe. They include some of the world's

most picturesque provinces, including the Appalachian and Ozark plateaus,
Great Smoky and Blue Ridge mountains.

These forests feature various overstorey species, including the pin
oak, American elm, American sycamore, hickories and basswoods or limes.

Perhaps two of the most well known are the black tupelo and the sweetgum

anag sc

v

trees renowned for their tantalising yellow, orange arlet autumn
colours as they prepare for winter:.

| he Amenican chestnut was once the largest and most dominant tree, but
sadly succumbed to the fungal disease chestnut blig

into North America from Asia in 1906. It is now all but extinct

M L . e il b
ht which was introduced

I{ny to plate

/; Pin oak 2. American chestnut 5. White sassafras

Juercus palustres Heght: Zom Castonea dentato Heght: 30m wassafras albwaurn Heaght: 20m

| ecaves and seeds: acoms Frun Leaves

2: Flowering dogwood 6: American elm b) mitten-shaped

ormus flonda Hewght: Ym Uimus amencana Y tricde

it-st 1P¢ d

Leaves and frun 9: Persimmon

Maclura pomifera Height: 15m 72 American sycamore

/. Kentucky coffee f u,'r

wrririewe 1 firn
IYVINNOCNIGUS ¢ 1T,

Height: 30m

"
o
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Asia

I he temperate deciduous forests of eastern Asia are some of the nchest
in terms of plant diversity. [ his biome stretches from the boreal forests in
the north and south to the tropical rainforests above the Tropic of Cancer,
and as far east as the Pacific coast of Japan.

Unlike other parts of the temperate world, this region was left largely
untouched by glaciation during the Pleistocene epoch (1.6 million to 10,000
years ago). These forests therefore include very ancient types of trees such
as the ginkgo and the dawn redwood which date back to the days of the
dinosaurs. foday, despite the extent of human activities over at least 4,000
years, many areas of remote wild forest remain intact in the mountains.

I'here are several ancient genera of trees that can only be found growing
in these forests. These include the only two species of tulip tree; Liriodendron
whpifera, a tall hardwood of Eastern North America, and Linodendron chinense
in China and Vietnam

Key to plate

I: Campbell's magnolia Height: 20m
Magnolia campbelli Heght: 30m a) fruit b) leaf
Floveer

2. Goat horn

re Conc nut Larnerea l.'ll," nag l e ;."‘fﬂ: l:"!
':‘n'."'.,'.' arya strobilacea He ght: | Um Fruat
Frust

(3 Chinese tulip
‘ H < nodenclqan chinence Height 40m
3: Persian silk Linodendron d 1se Heght: 40m
Albizia jlibrissin Height: | 5m a) leal b) fruit ¢) Hower

Howeer
/. Chinese rubber

+4: Monkey tail hornbeam Eucornmia uimoides Height: | 5m

( [omn leaf

Carpinus fangiana

24
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I: Small-leaved lime = Caucasian wingnut

{: Turkish hazel
!> Horse chestnut ' . ‘
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Autumn Colour

Autumn colour is one of the seasonal spectacles of the northern hemisphere

emperate for As the days shorten and temperatures begin to fall, the
deciduous trees stop photos ;,.-"x‘.?‘ esising and get ready to shed their leaves in
preparation for winter dormancy. | he forests become an explosion of colour:

I he green pigment in leaves is called chlorophyll, and i1s an important

ingredient in photosynthesis. As the production of chlorophyll halts for

another year, and any usetul chemical ¢ :iJ"';.‘n.'..‘n."f.).'-f.t». are reabsorbed back into

the green tints gradually ¢ lisappear. This allows the weaker pigments

the tree,
| i -~
which have been !'1::1':15?"; throughout the year to shine through. Carotenold

pigments produce yellow and orange colours, while anthocyanins provide
red and purple.

}{ey lo plule

1: Tulip Quaklng aspen

fancerrnn tifnifer locakyts SNy [§ . ¢ Hewht ‘

Juercus rubra Heaghts 300 Fraxinus amencana Height:
Native to Easterm North Amenca Natwve to Eastern and Central Noeth Asiar
3. Red maplc S: Sweetgum
Acer rubrum He ght )y | iquidambar styraciflual-esht: 45n
Native to Lastern North America Natwve to Eastern North Am
{: Black tupelo i: Persian ironwood
yivatica Height Y ‘arrotia | | it: 20
Natrve 1« £ North Amen Nat 0 North n and the ¢ 151 egiofr
) Katsura 10); Japanese maple
rechoty r (IO NC LT leieht: 45m Acor ¢ m | 1ioht Y
Native to Chana and Japar Natwve to jJapar




TEMPERATE
BROADLEAF FORESTS

Euergreen Broadleaves

Not all evergreen trees are needle-bearing conifers. Many are also
broadleaves, including the vibrant red robins and decorative holly we
associate with Christmas. Despite the name, few evergreen broadleaves
are able to tolerate the severe cold, and do in fact shed their leaves when
temperatures drop to freezing. [his happens very gradually and the leaves
are replaced as they fall, so evergreen broadleaves never appear ‘naked’ as
deciduous species do during winter.

Ihe leaves of evergreen broadleaves are thicker, tougher and glossier
than deciduous leaves too. [ hey are specially adapted to cope with the harsh
conditions of winter — less water, low temperatures and lower light levels
so they can continue to function when deciduous trees cannot. Evergreen
broadleaves can begin to photosynthesise early in spring, before the other
trees in the woodland produce their leaves, giving them a head start on their
competitors before a surge of new growth causes the canopy to close in.

Key to plate

1 Japanese chinquapin 4: Californian headache i Winter’s bark
Castanopsis cuspidata Umbellularia californica Dyimys winteri
Height: 30m Height: 30m Height: 20m

a) leaf b) fruat a) leaf b) frun Flowers

Z: Bull bay J: Loquat 8 Ulmo
Magnoba grandiflora Encbotrya joponica Eucryphia cordifola
Height: 25m Height: up to 1 Om Hesght: 12m Flower
a) fruit b) flower a) leafl b) frun

3. Holly i: Strawberry

lex aquifolium Arbutus unedo

Height: |Om Height: 10m

a) leaves b) frust Fruits
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Habitat:

Mediterranean Forest
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}{r-l_/ to plate

Mediterranean Basin 2! Stone pine 4: European olive

1: Aleppo pine |

HgNL Zon ! ltalian cypress ). Cork oak

32




Mediterranean Basin

I he Mediterranean Basin has been classed as one of the world’s 36

+ -~ ™ 1 $ 1o

(S, meaning it 1s a DIoIog

e mlem e

rich area that 1s also at nsk

sAAivercity hatenn
JIVErSiLy NoOoLwspo

from land clearance caused by human habitation. When area such as this
are cleared, important natural habitats are lost. Shockingly, these regions
have lost 70% of their original vegetation,

lhe Mediterranean Basin covers three continents: Europe, Afnca and

Asia. It 1s made up of

[ evergreen mixed woodlands and dense maquis
shrubland, and 1s dominated by a variety of sclerophylious broadleaved
trees of varying heights, including three evergreen oaks — the kermes oak,

the cork cak and the holm oak

¢s, hornbeams and
hackberries can also be found growing in the Mediterranean Basin

Plenty of non-sclerophyllous species like map

Trees like the |udas tree, fc

w example — a plant heavily steeped in myth

Al NOACH Tronc nrrwiario thoa o £ }- Iitar fAr the Pl sl aal ¥ S .Y ~
All these trees provide the perfect habitat for the rich mixture of aromatic

plants that are used in Mediterranean gardens and kitchens such as

rosemary, lavender and rock rose as well as delicious fruits, including figs

and pomegranates

}{ﬂy to plate

I Holm oak

1) leaf b) fruat: acorr +4: Montpellier maple

Aror v l Heseht m

Iwig with leaves and fruits 2. Hackberry
Collis gustrane
J: Pomegranate it

Punica granatum Height: 6m
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MEDITERRANEAN

FORES

Mediterranean

Conifers

Ihe sound of popping and cracking can sometimes be heard in
a Mediterranean forest on a hot summer’s day. This noise comes from
the crowns of the conifers as the female pine cones mature and ripen.
| he scales of the woody cones are forced open by the heat, releasing the
small-winged seeds. Carried by the wind, the seeds eventually find their way
to the woodland floor: | he smaller seeds from trees like the Aleppo pine and
black pine can travel distances up to Ikm to their new home.The drier and
warmer the conditions, the further the seeds will travel to recolonise soil that
s often left exposed by fire. The cone’s scales reclose during wet weather
and will reopen again when temperatures rise. This process continues until
all the seeds are released and the cones fall to the ground

There are other ways that seeds can be dispersed in these dense
forests. [ he stone pine produces large unwinged seeds that fall directly to

the ground as the cones break. This provides a feast for all manner of hungry

animals, including small rodents and birds.

HKey to plate

1: Aleppo pine . Cedar of Lebanon
Pinus halepensis Hesght: 25n Cedrus bani Height: 40m

a) leaves b) mature seed cones Spray of leaves with mature seed cone

2: Black pine 4: Prickly juniper

Pinus migra Height: 50m juniperus oxycedrus Hewghtt 15

a) young temale cone a) spray of leaves with mature seed cones
b) cross section of young female cone b) young lemale cone

¢) mature seed cone ¢) cross section of young female cone

d) leaves with male cones
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Australian Mallee

{ 1 { ma ) al )C
Shrubs. bu omindted [ OtUsS oCI1es Nerce ~» aver 700 endemic
\ustr but fe ) ro ) the et
Eucalyptus tr duc ( ‘ found Ir
' . itural inse pellt nad I |
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}{ng to plate

! Red mallee 4 Mallee wattle
|
2 Bell-fruited mallee 2! Soap mallee
. Red-flowered mallee {): Western black tea




Cork Oak

Ihe cork oak is famous for 1ts bark a hugely versatile natural product.
An evergreen tree, it is one of more than 500 species of oak found In

temperate and tropical regions of the Northern Hemisphere. The unique

J

forests where these trees are found are known as montado in Portuguese

N\ o . d 7 - 5 . . d v, # ~F . | e | ” g =N -~
Cork 1s made up of many dead cells of cellulose filled with air and a
- )

waterproof substance called suberin, making it light in weight, impermeable

ind buoyant. Its thermal and fire-retardant properties mean it is used by a

wide range of manufacturers, including the space industry.

['I'v.'.“?-[" te more recent usage in shoes, flooring and yoga mats, harves Ing

the thick bark from this special cak tree is an ancient and sustainable

for thousands of years. Harvesting the bark doesn't ha the tree — In fact
the bark regenerates, growing back an fy in ru g However, re-| vesting
must take place at a minimum of 9-year intervals. An average-sized cork
oak lives for about 150 to 200 years and can produce approximately one
tonne of raw cork in its lifetime, making more than 65,000 bottle corks

. B - e ey to plate

Cork oak 22 Tree with the corky bark harvested
Juercus suber from the main trunk and branches

2 Trunk cross section showing the thick
It Immature acorns spongy bark layer

15 Mature acorns 4: Flower
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“Habitat: TroP'LCCLL
Moist Forest

Hot, moist and densely packed with towering trees that disappear into

the mist, the rainforest 1s crammed with hife at every leve arge INsects
c ‘4 ey 4 seiles lAase 0 . N } oy } | e r - par - 7 4 \ ¢
scuttle on the jungle floor, flamboyant hornbills, parrots and toucans
their feathers between the trees, while exotic big cats prowl in the dense

found on the continents of South Amenica,

1 A | A - " "™ ( 2 1
iIca, Asia and northeast Australia, and include the Amazon and Congo

[’ s Racin Tocether thes o knovwan ac the trantre € haracrtericod by hauvinag
AVEr pasin, 1ogetner, they dareé Known as the uopics. Lnaracerised oy naving

the same dayl ont hours all year roundg, with average constant temperatures
2 ~ 70 7/ L |
v 1 ", ) J + g . ot
Detweer e 2/°C. there 1s alsO an abundance of moisture ese region
" ~ e e P I
o4 oy A ) f 7~ T
with between 250 YUCm of rainfall annually

Rainforests are rich in biodiversity and hold the highest number of

tree species in any forest habitat. The forest is divided into five layers: the
werstorey, where the tallest trees reach over 30m; the densely packed
canopy. which receives plenty of ind rainfall: the dark and damp
inderstorey 1Nt ng for precious sunlight; and the
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Malaysian rainforest

I: Strangler fig . Malay padauk
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22 Dipterocarp 4: Mangosteen
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TROPICAL MOIST
FORESTS

African and Asian

Rainforests

Spanning six African countries, the Congo River Basin is the second largest
tropical rainforest on Earth. It is home to more than 600 trees which provide
shelter to the many endangered animals that live here, including the lowland
and mountain gorilla.

Unlike the Amazon, the trees in these forests typically have thin, smooth
bark to discourage climbing vines, or in the case of the kapok tree, bark with
thorns to prevent animals from feeding on them. The wood is also extremely
hard and dense as protection from wood-feeding insects such as termites,
but sadly this adaptation has been to their detriment, as these features also
make their timber a valuable resource. West Africa has suffered from heavy
deforestation and today less than 20% of its moist rainforests remain intact.

Southeast Asian rainforests, known as malesia are some of the oldest
on karth, existing for more than 100 million years. | he vegetation in these
ancient forests is rich and diverse, and many of the trees are evergreen,
They are dominated by trees of a single family, Dipterocarpaceae (meaning
two-winged fruits).

Key to plate

1: Red silk cotton J: Dipterocarp

Bornbax ceiba Height: 25m Dipterocarpus retusus Height: 60m
a) flower b) frurt a) leaf b) flower ¢) frut d) floral parts
Z: Rambai 4: Kola nut

Baccaurea motieyana Height: | 2m Cola acurminate Hesght: J0m

a) frut b) cross section through frust Howers
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Americas
Moist Rainforest

Also known as the Neotropical rainforest, these forests can be found In

the Caribbean Islands, Central America and South America. The largest

rainforest 1s the Amazon, which includes an incredible 45% of the total

tropical rainforest biome of the world, and is home to an estimated 390
billion individual trees.

Irees in these forests have massive, broad buttressed trunks to help
with anchorage and stop them falling over in the strong winds. The leaves
are thick and waxy, and tend to be oval-shaped with sharp drip tips to shed

rainfall. The widely spaced emergent trees that stick out of the canopy, such

as the Braazlian rosewood, reach an average height of 30-50m, but in the

lowland tropical forest, some have reached heady heights of up to 90m,
and thrive despite being subjected to strong, drying winds

Sadly, much of the rainforest is fast disappearing, with deforestation and

[} s e ’ - =1 f, - + - . < 3 - ~ 4

es makine way for cattle ranchine, mining and illegal logging. A rainforest

fires making way for cattle ranching, mining and illegal logging. A rainfores

fire will kill most of the trees and seedlings. T his is because forest fires are

recent and human-made so the trees have no natural resistance to fire.

}{ey to plate

/: Mahogany 3. Brazilian rosewood

wieterva mahagond Heght: 2on Daibergia nigra Height: 40m
) fruit b) flower ¢) npenmng frurt Limber transection




Habitat:
Tropical Dry Jorest

Not all tropical forests feature lush evergreen vegetation and steamy jungle
cimates, Dry forests, also known as tropical deciduous forests or monsoon
forests, are found in the tropics of South America, Afnca and Asia. | he average
temperature all year round is always above 20°C, with a long dry season.
These two seasons separate dry forests from rainforests, which don't have a
dry or wet season, but a constant climate throughout the year.

Many of the tree species that inhabit these unique forests are deciduous,
losing their leaves at the start of the dry season to reduce water loss,
When the leaves fall to the forest floor, their decomposition starts quickly,
undertaken by various insects and bacteria that turn the old foliage
Iso facilitate the uptake of
these nutrients by forming symbiotic relationships with the fine tree roots
that spread extensively through the upper surface of the soil

into nutrients for the trees. Specialised fungi a

Despite being called a dry forest, these regions can receive large amounts
of rainfall in the wet season, receiving as much as |-2m during the summer
months. In Asia and some parts of Africa, this is greatly influenced by
monsoons, which bring intense torrential bursts, delivering as much as
/00mm of rain in one day. All this rain is needed to bnng the trees back
into leaf and begin another growing and flowering season.

Key to plate

Savannahs of equatorial
East Africa

! Whistling thorn ! Fever tree 5
B

Yachona deepanolobiurr ACocia xanthophloea Adansonia digitata

Height: 6m Heght: 25 Hesght: 20m
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I: Flame tree 3. Whistling thorn

v repia Height: | 20 ’ |
" Fever tree 4 Frankincense
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Baobab

Often called the upside-down tree, as the stubby-branched crown
resembles a root system in the air; the iconic bacbab tree is widespread
throughout the African savannahs. It can live for over a thousand
years, making it the oldest known flowering tree, or angiosperm, in
the world. I he generic name, Adansonia, commemorates the French
explorer and botanist Michel Adanson, who saw a specimen in | 749 on
his travels through Senegal, and this species is the only one found growing
on the African continent.

The baobabs' short, disproportionately stumpy, barrel-like trunks are
known as ‘pachycauls’, and are one of the trees' most defining features.
lhe trunks are incredilby large — up to 10m in diameter. During the long
dry season, the trees can appear dead and lifeless, but beneath the grey
twisted bark, a baobab can store up to 100,000 litres of rainwater — more
than enough to get them through the dry season

Known as the ‘tree of life’, the baobab is of great social and economic
importance, capable of prowding shelter, clothing, food, water and wood for
local people. It is an important indigenous fruit tree — the pulp of the fruit
is rich in vitamin C and the calcium-rich leaves are eaten as a vegetable,
I he roots, bark, leaves and seeds are used medicinally, and fibres from the
bark are used to make rope and string for basketry

Key to plate

Baobab Adarsonia digitata 2! Flowers 3: Leaves
Height: 20m 1) flowers

b) cross section through 4: Cross section of
I: Tree flower bud fruit capsule
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Tropical Nuts

and Spices

A 7 PN - 2PN - - .
vve may not realise it, but we rely on tropical regions to form many parts ol
our diet — from our morning coffee to the spices we use in everyday cookin

Nuts are one of cur most nutrntious foods, and needed as part of a

ri
U
o}

well-balanced diet. Nuts and spices are often encased in tough she
grow in dense tropical rainforests with hard-to-reach treetops. With its

three Mﬂ' shell, the brazil nut is extremely difficult to crack, and in fact
only two Spcoc-:. have been able to achieve this — humans (with the help

of tools) and the agout, a rodent with razor-sharp tecth.

5;_‘. ces are the aromatic parts of tropical plants and have been used for
- 4 - MO oare 1 \ 3 } -~ | ) - -
more than 5,000 years (e flavour food. During  the meaieval perod, spICEs

vere considered as valuable as gold in Lx.r'cpc, Cloves, cinnamon and nutmeg
are harvested from the bark, seeds, buds and roots of tropical trees while

sumac and star anise come from bernes, seeds or dried fruits

}{py to plate

!: Cinnamon 3. Clove

narmomurn verumn Heigh 7y SvAveiurn arornaticurn Height: 20m
1) twag with leaves and flowers 1) Cross section throusgh flower bud
) Cross s , ough flower ) twag with leav nd flower buds
bark il

3 U ! X H ""I o || 1) I 1 1 throush { f
1) Cr hrough flower ) Cro n the htl
) twag wath lea Howers a frunt fter husk, showane { i

) CIQ { ' throueh Irwt showr

thre { nutshel

!.l It i
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Tropical Fruits

For most of human history, we have been hunter-gatherers of wild plants,
scouring the landscape for fruits which provided a much-needed burst of
sweetness after a day of energy-sapping foraging.

Fruits are the fleshy, or dry, ripened parts that hang from flowering

trees. Most can be eaten raw, straight from the tree. Some fruits, including

ose the seeds, or

mangoes, avocados, Passion fruits and citrus fru LS, enc

seed, in a fleshy pulp, which when ripe emits delicious smells. The skins
Iso turn a bright colour; enticing the many animals which feast on them.
[hese animals are known as frugivores, and most are found living in
tropical rainforests.

Not only does the juicy pulp provide the seed with protection,

it also helps with dispersal. When birds such as the Australian cassowary,

or mammials, ingest raw fruits, the seeds pass through their digestive systems

unharmed, and are deposited in faeces over a kilometre from the
parent tree, ready for germination. By spreading the tree’s seeds over greater
distances, instead of directly under the canopy of the parent tree, fruit eaters

ensure a greater chance of survival for the offspring.

}{py to plate

I: Breadfruit 4: Mango
Artocarpus aitiis Height: 20m Mangifera indica Height: 30m
2! Lychee 2. Mangosteen

| itchi chnencs He ght: 10rr Garcrmg manegostana Hesht | Urr

4. Lemon {3: Star fruit

irus x hirmon Heshtt |1 Z2m Averrhioa carambola | |,.l;-|4 Nery




Habitat: gardens

he first use of trees in Western gardens was in the form of clipped hedges and
nleached fruit trees. entwined to forr hedee. Datine back to the sixteenth
pledachned Iruit urees, entwined to orm 4 hedge. Laung Dack 1o the sixteenth
l“l.": Sever ‘,;..\’.» :‘ cenuy 125, nese ~.|: - Lres WEeIre ( "_.‘l \.II 15620 \ \".”".'i':JJ':
helter shade and fruit produ : ~vasn't until the late seventeen e
n <'r~'(-‘r\-~l-~, coentiiriee 1hat treoec wore Liced 31 oy ¢ I Aece 1HHIve DUrDOSOS
- LCCNU CCNLUNCS Uidl UTCesS wrc uscda pu Y 7’ UCCONdilve P_‘,.\ OO,
As well as looking beautiful, there are great environmental benefits to
planting trees in gardens. | hey reduce air pollution by absorbing harmful
sreenhouse ¢as into their foliase and bark and also reduce the risk of floodin
greennouse gas into their foliage and bark, and also reduce the risk of floodir
£ o~ - - 2% - ! S N 4 - - . - - -~ - ol 2n o~ -~
ifter heavy rainfall. Irees are natural air S, LNCIr snadc can 1owct
summer air temperatures by at least 8°C dunng the day and night, reducing
cnergy use
-y ~ -~ -~ - 4 T | ~ 1P 5 - -~ - - - -~ 3t
U'._,.r; ;I‘:r'.ff(‘ S with at least one flower ¢ Urec provide 4 ch 1011al
ind food source for a diverse range of wildlife, including birds and pollinating
insects. Planting the right tree in the rnight place can also ¢reate microclmates

| s
by reducing wind SPECCSs d4nNQ NOISC poliulion Credaited Dy traiic
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Typical European Garden 3 Japanese flowering 2! Box topiary

cherry (ball pruned)
I1: Purple Japanese maple  pr i ‘Kanzan' Height: 51 due Sempanine

Atropurpureum’ Height: 4 I: Yew topiary

(cloud pruned)
22 Himalayan birch laxus baccata : Chinese flowering
Betula utiis var: jacquemont eight: 20m (d left to grow dogwood
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the handkerchief tree 1s one of the most outstanding for the beautiful showy
owers it produces in sorine. A rare and very snecial tree it can be found
Ve = 1L P OoQuUCeS 1IN SPrinNg. A rdre¢ ang vel Y SPCCId! UCC, IL dn D¢ 10Uunc

in parks and large gardens in Europe and is also popular in Australia

The handkerchief tree's standout feature — its flowers — resemble small,
purple-red pom-poms attached to a pair of large white bracts (specialise

leaves), which dangle from the branches and flutter in the breeze like
handkerchiefs

[he handkerchief tree was first seen in the temperate forests

F \A/: g e ~na' Y 7 ot . RLO | s Fronsrhh rmirec I "
of Western China's mountains in 869 by the French missionary and
botanist, Pére David. Almost 30 years later, a botanical race began as to whc
would introduc ) WeSTe | garael in | BQQ DI Lt hunter crne f"':q:-r"['.,
Wilson was sent to China from Kew Gardens to find the tree and collect as
v o o P P »n sameasdiala Thha a7 2 .y PR ard \AlileAanmla IAand Aammewasd
ma Yy SCCUS ad i’.“.f** OIe. 1 Ne |“.\.'A.I ney was pPerious 2'!'.1 vVHSONS DOAL CADSIZeU
TR PPRE T R S SN VA QL ST o e IRETG SR S SN L T A WY 1 Py P e A
N rapids on the mignty Yanglze |L-.I-.'.", but eventually Wilson manacg 1<
collect some seeds. The journey home was also eventful, an d Wilso

vas wrecked during the return to England. Many of his specimens were

1 BeNalala
lost, but not the precious handkerchief seeds, and eventually over | 3,000

seedlings were raised

LW,

}{ny to plate

Handkerchief tree
Davidia irwolucrata ! Fruits

4 Twig with winter buds
/: Leaves

. Bark
2: Flowers with bracts
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Ornamental Trees

Whether its their delicate flowers, abundant fruit, interesting leaf shape,
fragrance, or even overall shape and height, ornamental trees all have highly
sought-after features that make them outstanding specimens for gardens.

Gardeners have spent decades looking for the ideal ornamental tree

a breathtaking specimen that can be propagated, sold by nursenes and

planted in gardens around the world. I he ancient Egyptians uprooted and
replanted for aesthetic purposes, but it wasn't until the Victonan era that
more exotic specimens were introduced via trade routes. Plant collectors
such as George Forrest and William Lobb sailed to faraway lands to find
and gather new exotic plants. These expeditions were often dangerous but
with plants quickly becoming a status symbol, plant collectors were happy to
risk the perils of long boat journeys.The discovery of new ornamental trees
prompted wealthy landowners to plant arboreta, or to build glasshouses,
hoping to be the first to get a new tree species to flower in cultivation

Cultivating trees to show consistent features is not an easy task.
The tree must be propagated and reproduced asexually by taking a cutting
from the parent tree and rooting it in a nursery, or by joining a branch from
the parent onto the root system of another tree of the same genus (known
as grafting). Japanese flowering cherries are an excellent example of asexual
propagation — they are identical the world over.

Key to plate

/> Yoshino cherry 3. Flowering crab apple

Prunus x yedoensss Height 2m Malus 'Bvereste’ Hesht: 5m

Z: Contorted willow tree

(u'," X f“‘,"!,":mu ¢ var Derinenss lortuosa

Height: |5m
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