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The leaves of many

Eucalyptus trees in Australia
do not spread out to catch the
maximum sunlight but hang
down vertically. This stops
the leaves getting burned in
the very strong sun and dry
air—vyet they still get plenty
of light for photosynthesis.
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he Life of a Leaf
—hvt & & ¢4

When you go into a forest, it is dark under the trees. The tree leaves
have collected most of the light on its way down from the sky Creen
leaves are a plant’'s own food factory. They produce the food that the
plant needs for growing, and for making flowers, fruit and seeds—and
new leaves. Light energy from the sun is used by the leaves to turn
carbon dioxide and water into oxygen and sugar. This process is
called photosynthesis. All green plants use sugar as a basic food for
growing.

Leaves come in an amazing variety of shapes and sizes, but
nearly all leaves do the same main job. They spread out so that they
catch sunlight and use it to make plant food. When leaves get old, they
fall off. Trees that lose all their leaves during the winter stop growing
because their food factories have gone.
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Each kind of plant has its own special shape of leaf, and you can
tell which plant a leaf belongs to just from its shape. Some are short
and round, others are long and thin like needles. These are simple
leaves, but others are compound leaves—made up of lots of smaller
leaflets arranged in rows or spread out like your hand. Leaves may be
smooth, curly or hairy or have saw-like edges or prickles.
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Nettles have simple oval leaves
tapering to a point, with saw- tooth
Cotoneaster has a simple edges. They are covered with
stinging hairs.
IR T REMEAHR0T. ITHEZE
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oval leaf, pointed at the tip.
HFEEANITFZ2HEAS
0f, DHtEsR.

Blackberry leaves are

compound with usually three

Norway Maple has a simple

leaf spread out like a hand. or sometimes five leaflets.
MRt F 220, BF E2ENMFRB=RIARA/NIT
BF. B0t

Most tree leaves spread out
to catch the sun, so it is shady
and dark underneath the
trees. Grass and bracken can
only grow in glades or open
spaces where the sunlight
can reach the ground.
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Lawson Cypress leaves are
just tiny overlapping scales
covering the twigs.
ENEBNHFTRB2-LEBSH
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Rowan leaves are compound
with the leaflets arranged in
rows on each side of the leaf
stalk.
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The scales are the shoot and the pale, Water from the
forced open. .. lengthens . .. crinkly leaves twigs pumps
DSEERIRIS unfold. the soft,
BOZEROINITRF new leaves
into shape.
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Growing Leaves
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Leaves cover a tree rather like clothes. Over a million leaves are
needed to clothe a big tree. Without them, the tree is a bare skeleton.
Many trees lose all of their leaves in winter (or during the dry season)
but the bare twigs carry hundreds of buds containing tiny new leaves
ready to burst forth when the weather improves. The buds are covered
by hard scales which protect the tightly folded leaves inside. In spring,
the tree’s sap starts to rise. Sap is made from water that is drawn up
through tiny tubes in the trunk of the tree, and then travels out along the
branches to the twigs.

When the rising sap reaches the beech buds, they start to swell.
The brown scales are forced apart. The sap pumps up the soft green
stems and the bright crinkly leaves, which have been held firmly
inside the buds. The stems lengthen and the new leaves unfold,
together with the flowers.
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Leaves come from buds
which grow on twigs or
stems. Inside a bud, all the
tiny leaves are perfectly
formed and folded up tight
into a package. When
everything is ready
inside—and the weather is
right outside—the whole bud
starts to swell.This sticky bud
of Horse Chestnut burst and
the leaves expanded in just
three weeks of warm spring
weather. In one more week
the first leaf was fully spread
(above).
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Leaves Need Water
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Leaves need a lot of water. The water flows up through the stem of the
plant as sap and into the veins of its leaves. The big veins are rigid like
a skeleton; they keep the leaf from flopping over. Little veins, like wire
netting, fill in the spaces between the big veins. The network of veins
stiffens the whole leaf and stops the wind from tearing it, as well as
bringing water to all the cells.

Leaves use some of their water for making food, but much of it
goes out into the air through thousands of tiny holes, called stomata. As
the leaves give off water vapour into the air through their stomata,
more sap is drawn up the stem of the plant. The sap is helped on its
way by the plant’s roots which draw water from the soil and pump it up
the stem. A big tree draws up se‘veral tonnes of water in order to open
out its leaves in spring.
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The light shining through this
young oak leaf shows up its
veins clearly. The Speckled
Bush- cricket spends its life
among the leaves, which
keep the air moist and cool.
EXRENRET, XA HWOE
ROTBI0T BB T L. ROTHES
HENZESEHARE, THEH
4N 3 PiE).

The veins of this Begonia leaf
are red and show up clearly.
They support the leaf and
carry water to it.
EAKBRIFOXELE
8. DPBKSZIZEOTS. FEKD
RXBL L.

« When an old leaf falls to the

ground, its softer parts rot
awa};, leaving only its dry and
delicate skeleton.
BEONMBINES, EOX
RPRBFTLE, RRFRTD
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Cacti live in very dry desert
country in North and South
America. Their fat stems are
used to store water and their
green skins photosynthesise,
just like leaves.
WAZEEKEILENBE-LES
BREETRELX. E6e
ENZRTFREKD, KENK
BRITT—H#THSIER.

No Leaves,No Rain
At E#HALA B

Most of the time you cannot see the water that is being given off by leaves
because it appears as vapour. But sometimes a plant, such as water
milfoil, draws up so much water during the night that the tips of its leaves
are covered with water drops. While the air is cool and damp, the drops do
not evaporate. When the morning sun touches them, they glisten for a
moment like dew. But as the air warms, the drops rapidly shrink and
disappear.

Wherever there are a lot of plants, the air is moist and moist air
makes rain. Where people cut down forest trees and destroy the natural
plant cover, the land often turns to desert because the air becomes dry.
Only a few special kinds of plants can survive in deserts.

The leaves of cactus plants are sharp dry spines which give off no
water and protect the plant from being eaten by animals. The outsides of
the tough green stems do the work of leaves.
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Leaves cannot
photosynthesise at night
because there is no light. The
stomata in these Quiver Tree
leaves in southern Africa are
closed to prevent water
being lost during the night.
BFREREX, ItFAEE#T
HEIER. £KARSBIFMNNT
EEENIFERBXA T
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How Leaves Breathe
ot & & A

Plants not only give off water through the stomata, they also breathe
through them. A medium-sized tree leaf, such as Holly (above), may
have more than 100,000 stomata on its underside, although they are so
tiny you need a microscope to see them. Plants do not breathe in and
out the way animals do. Air moves gradually of its own accord through
the stomata.

All animals breathe in oxygen and breathe out carbon dioxide.
During the daytime, plants do the opposite. They breathe in carbon
dioxide and give out oxygen. At the same time, they also give out water
vapour—making country air fresher than city air. At nighttime, or
during very dry weather, stomata close to tiny cracks and a plant's
breathing slows down.

All the oxygen in the air today has been made over millions of
years by plants breathing. Cutting down forests and burning the wood
reduces the amount of oxygen and increases the carbon dioxide in the

atmosphere.
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Each leaf of this Wayfaring
Bush has thousands of
stomata on its underside.
Throughout the day, the

leaves are using light to make

sugar, and releasing oxygen
into the air. The red berries
will turn black when they are
ripe.
ERBREEXNE-H TS
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Why Leaves Are Green
ttatEARE G
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Most leaves are green, and this is because they héve chlorophyll in
their cells. Chlorophyll is a green pigment that absorbs energy from
the sun. This energy is used to combine the water in the leaf with the
carbon dioxide gas that is taken into the leaf through its stomata. When
carbon dioxide and water are combined, they make sugar and oxygen.
The process of making sugar using energy from sunlight is called
photosynthesis. Plants that are kept in the dark do not make chlorophyll
which is why their leaves are yellow, not green.

But plants need more than just sugar to grow. They get more food
from the water that they suck up from the soil. Minerals dissolved in it
are carried in the sap to the leaves. These minerals help to build the
millions of cells in each leaf.
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A chunk of dead bark fell off
a tree onto this Ground Ivy.
Its stems grew longer in the
dark under the bark as they
tried to reach the light. Its
leaves are yellow because
they have no
— R FEE T XARMRILE M
. KERETEELNEZE
BEBANSEK, BRERILL
TKT. HFBFRIZMK ”
FMEE. ;

chlorophyll.

The leaves of all the different
trees and plants in this
woodland are spreading out
to catch the light so that they
can use it to make plant food.
Plants on the ground can only
grow well where there are
gaps in the trees, letting
some light through.
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Lesser Celandines,Forget-
me-nots and Primroses
advertise their presence to

insects with their fresh spring

colours.
NBEX. 2TKNBELESU
HEBNSRBHRER.

The light pink petals of this
Ivy-leafed Geranium flower
stand out clearly against its
green leaves.
RABERZREAZRITEITE
THEIEER.
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Most flowers are not green. Flowers do not photosynthesise; their job
1s to make seeds. They attract butterflies and other insects that will
carry pollen from one flower to fertilise another. So flowers usually
have bright-coloured petals which show up clearly among the green
leaves.

The wings of this Green Hairstreak Butterfly look very like the
young Honeysuckle leaves. But the green colour of the butterfly’s
wings does not come from chlorophyll, and the butterfly cannot make
its own food by absorbing sunlight. No  animal can do that—only
green plants are able to make food directly from sunlight.
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