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THE FUNGUS
KINGDOM

The vast fungus kingdom has around
4 million species — or maybe even
more. That’s ten times more fungi
than plants, and 600 times

more fungi than mammals.

Here are the main
fungus types.

Mushrooms

These are the fruit bodies of some
fungi. They make spores, which
grow into new fungi. The body

of the fungus is the mycelium,
made of a network of threadlike
structures, called hyphae.

fungl we us?
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The bodies of some tungi are
single cells, called yeasts. Some
fungi can have bodies that are
hyphae or yeasts. These can
switch between yeasts or hyphae.



fac Fuhfj)

Like mushroom fungi, the

main body of a sac fungus is

the mycelium. Some have fruit
bodies, which are large enough

to see without a microscope. These
contain many eight-spore sacs.

The hyphae ; 7

grow In 3 s : _7 ¥ Some moulds are sac Funfj).

the food. \QV | \I [/~ : 3 Rl : They make chains of Spores
\V4/7 ; on the end of a hypha,

Instead of Infide a Fruit body.

ClvMPf of Plv\ movld
Spores look like black
dots on bread or fruit.

Moulds

Moulds are lots of different fungi
that rot food and other things. Their
hyphae make the surface they are
rotting look fuzzy. There are lots of
spores on the ends of hyphae.



THE GREENING g sommcromiom

plants, such as mosses and

E E g A liverworts, began to move onto
T T S & land. But they had no roots to

4 take in nutrients and water, so
they teamed up with fungi... , '

The Earth’s early landscapes were
bare and rocky. The only plants were
in water. Fungi helped plants move
onto land, and to grow |
upwards into the trees

you see today.
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NATURE'S HELPERS

Without fungi, the ecosystems that thrive on
land would not work. Fungi provide food for
plants and animals, create places for them to
live, and get rid of dead things.

Minibeast homes

Chicken Wood rotted by fungi
7  ofthe inside old trees is home to
~_ woods

thousands of insects. Here,
the creepy crawlies can eat
the nutritious fungus.

i

Animal food N irE
The fruit bodies of fungi, such as
mushrooms, are food for many

animals. Minibeasts eat hyphae too,
and some even grow fungi for food. )

Latticed
g stinkhorn

Fungi feed most of our plants. The
‘hyphae grow into fine plant roots.
: They take up water and nutrients

~ from the soil, and feed it to the roots.
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; Plant PVO%QC*)OH

Fungi can live inside plant
leaves and stems. Here, the
fungus might kill germs,
protect the plant from being
eaten, or help it to grow.

cne for humans,
3

Fune.: 4

InSide animals

Fungi live on the outside and
inside of animals. Most help the

¥ animals stay healthy, though

~ others cause them a lot of trouble!

RQC\/CU»\%

Fungi break down dead things,
cleaning up the landscape and
releasing the nutrients into the
soil. Plants need these
nutrients to survive. e



fpreading far
and wide

~ Most mushroom spores
are spread in the wind, but
are dropped to the floor
quite close to the fruit body.
A tew may blow far away.




Taxi

Spores of some fungi hitch a
ride on flies or minibeasts to
travel away from the parent.
The flies are attracted
to the fungi by their
tasty smell.

Mould spores

If you zoomed in on a patch of
mould, you'd spot tiny balloon-
shaped sacs on the tips of
spindly hyphae. Spores are
made inside these sacs.




Spores are made on a mushroom's gills.
Amanita mushrooms have a veil that protects
the gills, and a second veil surrounding

the whole fruit body.




- the_fril e&ké, -
ring is left on the stalk and
another is left at the base -

called the volva. Little bits of

veil are left on the cap - the
white flecks on the fly agaric.

[he Cortinarius
fungus’ veil is a web of
fine fibres (threads).
Some of the web is left
on the stalk when the

veil breaks.




Many fungi onlY feed
on dead things:

T > This caterpillar was

killed and eaten by a

white rmuscardine Fungus.

HOw DOES A
FUNGUS FEED? .

Unlike plants, fungi cannot make
sugars from carbon dioxide using
sunlight energy. They need food
that hSIS al_ready gr?wn. The hyphae. These are narrow, but &
mycelium is the main part of the TR BT, el T«
fungus. It finds and digests food. a to soak up food molecules.

14 \ ‘

feeding Filaments \

The mycelium is a network of
fine, threadlike filaments, called




funcjuf fFood

Together, the kingdom of fungi can
feed on everything that grows in nature.
Ditferent types might feed on simple
& food, such as sugars, on all or part of B

W a plant or animal, or even on poop!
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Leafcvtter ants —
take leaves to Fungl
'-‘jrow)w:j ;V\ ‘H«e)r
nests as ant Food.

S
W g Rust fvncj)

X5 S are parafifef
that feed on

UV;w:j pla»d‘f .

Enzymes are
released.

Big Food There are fewer
molecules are nutrients here.
broken down.
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@ Shar)Mj rmeals

are absorbed. .
Hyphae with lots of

; - nutrients can share
EX 'rQ Vha[’ d Ifjef 'hOV\ them with hyphae that 4
Humans eat food and digest need them, through the
it with enzymes in their gut. network. The hyphae swap
Fungi release enzymes to messages, too, such as
digest food outside of their “need food" or “food
bodies. They then soak it up. There are lofs found, stop searching.”

of wutrients here. ®
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forest-Floor wars

If a battle is a draw, the fungi make a barrier

around their territory, like a wall around a

human home. Each of the lines we see in
wood is a barrier around the space where
_a fungal individual is living.

v
1 o

FUNGUS

Fungi rarely grow on their own,
and when they meet a fungus of
another species, they usually fight
over nearby food. The loser dies
and the winner gets the food, but
sometimes it is a draw.
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Piggyback Fungi

Some fungi eat other fungi.
They might form fruit
bodies on the mushrooms
on which they are feeding.

Parasitic bolete grows
on earthball Fvnfj;.

Powdery piggyback
grows on the
H.atkeh)hfj bVI'H'LQleu

mushiroom.

Bonnet mould

Sometimes grows
from the cap of
2 bonnet Fuhcjuf.
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chry Curtain crust

7 MUSHROOM FOREST

There are well over 30,000 types of mushroom
fungi, which come in a forestful of shapes, sizes,
and colours. Mushrooms can look like shelves
(called brackets), balls, clubs, crusts, or jelly!

in f
‘Ge\d-l un g'Q

Oyster mushroom 5“69951 scaly cap
Q0 £ .

4
A
R
Wrinkled crust
The Mmog; .y qutum.
“shrooms can be see™

Puffballs and earthstars

The spores are formed inside the fruit
body. A hole forms at the top, and the -, |
spores are puffed out when it is nudged -
by a raindrop, twig, or animal. P SR I A '

comrnon puﬁbd“
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Giant polyp©*®

Sﬁhklﬂol’h

The top of the stinkhorn
smells like rotting meat, to
attract flies. Spores stick to
the flies, which take them
elsewhere to grow.




These fungi come in all shapes and sizes,
from microscopic to the size of a mushroom.
Each contains many sacs of spores — usually
eight spores in each sac.

The fpore sacs are




King Alfred’s cakes look
like Llumps of coal.

The flasks grow
In layers, with
the newest on
the outside.




EDIBLE...

ungi are food for minibeasts and some
mals, including humans! They contain

-

»|

F W'th)th'.

Poisonous fungi can look 4 P L ’*3
~ very similar to edible ones. » L ®
'NEVER risk eating fungi that c
¢ N o 3 - Weeping bolete

grow in the wild.

' Common quFbaLL
e 2 , Puffballs contain masses

- i oy of spores, which puff out

i g 110 when poked. Most puffballs are
%ﬁ, edible, but there are poisonous

fungi that look very similar.

6\1“0111 puffbqj;

pdmuhroon ¢
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...OR POISONOUS

Although some fungi are safe to eat, others are
very poisonous. Some fungi make you sick,
and some will even kill you if you eat them.

Looks can Li€

A fungus that could make
you very ill may look like an
edible mushroom. Compare
these tungi with their edible
» lookalikes on the opposite page

— can you tell the difference? I

The death cap

Amanita phalloides is deadly
poisonous. It is said that the ancient
Roman emperor Claudius was CoEs TP :
killed by this fungus. He thought he A deadly Fongus % Ag
was eating an edible species that called web cap can
looked almost the same. be mistaken for cep.

Young, Polsonous A

amanitas can
look Like edible

vffb
pufFballs. \ W”l

o

M)n}beaff;ﬁbod

Your body works in different ways
to minibeasts, so poisonous fungi
might not harm them. Slugs and
snails love some mushrooms that

Woula'"mc:ke you sick.

The Po)fououf jQCk‘O'lan'f'th
looks Like chanterelle.

Fly agaric is poisonous to Flies
as well as people. People vsed
it to poison Fhef In the past!




FAIRYTALE FUNG!

Fungus fruit bodies often appear overnight.
They can have strange shapes and bright
colours, or form mysterious looking rings. A\Q-
In the past, people thought that these
were signs of magic...

Dead grass
Grass killed — Ny Rings of dead grass and bare
by 2 Fungus. earth can sometimes be spotted in

grassland. These are formed by a
fungus in the soil, killing the grass.

e

feeding the grass
Rings of lush grass can also be

formed by fungi. The grass is helped
to grow by a fungus hidden in the soil.

The F\Jhcj\/f fFeeds
the grass roots and
helps it grow.

S i I e
Mushroom V)h"j \fﬂ

The fungus mycelium grows outwards
from the centre, year atter year. The old
parts in the middle eventually die,
leaving the ring.

g1 &




Tree ring

Sometimes a ring of fruit
bodies can form around

‘ a tree. These fungi are

B ! _ +® e Ao attached to the tree's roots.
S, . B G Their hyphae feed water and
nutrients to the tree.

N

Fungus rings can grow for hundreds of years,
wider and wider.

becoming

§trange looks

: Fungi can look like magical
%: substances or gruesome
finds, such as human fingers!
= In the h t
- past, they were oiten
= named for their odd looks.

Dead man's
fingers




Froticose Lichen

Lichens come in many shapes NN MobY Ulehens are sac Eony
and sizes. Fruticose lichens are [ ), (see pages 20-11), with
shrubby or dangle from branches. | cwp-shaped fruit bodies.

~




"hete are 20:000 kHOWn

SpeCieS of lic.hens

U i -:

Desert Lichen

These lichens grow in
the extreme climate of

hot, dry deserts. Neither the
tungi nor the algae could
survive here on their own.

Reindeer lichen Is the main
diet of reindeer 1n winter.

Reindeer Lichen

This hardy lichen covers vast areas of
often-freezing tundra and sub-arctic forest.
It can be more than 15 cm (6 in) deep. Unlike
most lichens, reindeer lichens can grow
quite quickly.



The bright colours of flowers attract insects

that spread their pollen, which plants need to
make seeds. But mushrooms don't have pollen,
so why do they come in many colours?

h"} a myStery

Some scientists think colours could be
a warning to animals not to eat poisonous
mushrooms. For other fungi, colour might
protect them from harmful sunlight.
There is still lots to learn!

other animals not to
 because they are




..DARK..

KQQP;V\CJ walkm

Animals that live in cold places

are often darkly coloured. This is
because dark colours absorb heat, so
the animals warm up quicker. Fungi
in colder places are darker too,

for the same reason.

...0R GLOWING



PLANT PARTNERS

All plants have partnerships with fungi.
Tiny colonies of fungi live within leaves
and stems. Fungi are often attached to
roots too, making a network in the soil.

Wood-wide web

Each tree has lots of fungus
partners in the soil. They can be
the same or ditferent species. The
mycelium can connect between
roots on the same tree and on
different trees.

' "V.o‘offh of ﬁ"egfr-(dm 2 :‘: A4

- partnerships, called ectomycorvhizas.

The hyphae grow in the foil and
ater and wifrients. @B

.‘ Ry
AP i
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Within the root
cells, hyphae coll
or branch out.




DUMPY Funcjuf* roots

The fungus and tree join in short
dumpy roots at the ends of larger
roots. Hyphae cover the ends of roots,
forming a fungus sock.

AN

Hyphae grow into the
root and form a network.
They get water and nutrients
from soil, and pass these to the
tree through the network. The
tree gives the fungus sugars.

At caspoon of soj] can

ptain UP 10 10 p, \ //
C:‘Z- miles) of hYPhOte! | "
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Although most fungi help to keep plants
healthy, some kill their roots or leaves, or even
the whole plant. They can kill garden flowers,
food crops, and even tall trees.

Meal stealers

In total, the main fungus diseases
of rice, wheat, soybean, corn, and
potato cause losses that would have
fed over a thousand million people.




which are killed after five days. In
each dead areq, thousands of spores

‘Dutch elm disease

Landscapes can be altered

by fungal diseases. Elm trees
were once common in Europe,
but have almost disappeared
because of Dutch elm disease.

The spores are carried on beetle
bodies and enter the tree when
beetles Feed on its twigs.

Wheat ftem rort

Rust fungi make reddish orange
spores that look like rust. This
fungus has to live on one plant
species and then another to
complete its life cycle.




FUNGAL FOOD

Some of your favourite foods or drinks
might not exist without fungi! They are
used to create lots of tasty things. Many
types of mushrooms are delicious
to eat all by themselves.

Tasty mushrooms

Edible fungi don't just have & >
lovely flavours — they are good ¥ w i
for you, too! They contain lots M‘;;

of proteins, which your body
uses to build muscles. They
also contain B vitamins,
which keep you healthy.




Hidden chefs

Fungi are used to make lots of different
kinds of foods. Cheese is produced by
adding a chemical called an enzyme to
milk — and fungi make the enzyme!
They are also responsible for tasty
bakes, sauces, drinks, and more...

Citric acid 1§ made by a type
- of mould. The acid is added to
canned fruit to stop the Fruit
losing vitamin C, which helps
- keep vou healthy.

It also adds a sour .
Flavour to sodas.

Soy sdauce

}InIy pauund)

Termpeh is made by growing
RWZOPV}' Fvwijvf on Soy beans.

ergillus oryzae
n Mashed-vp foy
eans and wheat.
1 >




ECO-FRIENDLY FUNG]

Plants make billions of kilograms of new plant

material every year. Most of this dies, and it would

stick around if fungi didn't break it down — releasing
the nutrients locked inside, which other plants eat.

Brown rot

Other fungi can use

all of the chemicals in
wood except lignin.
These are called brown
rot fungi, as the lignin
they leave behind is

a brown colour.

White rot

Some fungi can use all of

the chemicals in wood, so the
wood becomes bleached. This
is called white rot. The wood
is gradually rotted away until
it completely disappears.

Some (unfj) break down POLLUTSHT( )n
soll and water, Such as oll, which are
harmbol for wildlife.

E’&VPiCk Fvvxcjvf e

(Avriscalpiom vm :

rots pine Conef. g Lanzia echinophila, a cop
Y e NN ey o /é Fungus, Feeds on the

/] W ) RSN PR/ oufer spiny shells of

sweet chestnuts.




The hat thrower

This breaks down animal dung. It

shoots spores 1 m (3 ft) away from the
dung, which stick to blades of grass.

An animal eats the grass, and the fungus
comes out in more dung, ready to rot it.

e by plants, ...
mad cmuncr_ls, it i A Shes D

A e A W Py > iy
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Asperqillus tobingensis
can break down plastic.

B L

Plastic problem

Billions of tonnes of plastic are made
every year, but it takes hundreds of
years to break down — so waste is
piling up. In 2017, a plastic-eating
fungus was found that could help

to solve this problem.

B  Horw stalkball
2% Some fungi sp,edalis_é I

in breaking down

hair or nail. The horn

3 stalkball feeds on
animal horns.




Some animals team up with fungi to get

help to digest the food they eat, or to protect
themselves. In return, the animals take food bl
to the fungi, or take the fungi to food.

Some termites
make chimneys
to cool the west.

- |
omp oty fung™®

6 { P | The termites eat
vt vhgl : balls of Fumgus.
Some plant-eating mammals I Termites

have several parts to their Some termites farm fungi to eat as
stomachs. In the first part, food, in their nests below ground.
where there is little oxygen, They bring plant material for the
tungi and microbes help : fungus to digest, and protect it
digest food. from harmtul microbes.

\
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Holes are made
wl'\en new

adults FI.Y ovt.

The wood wasp
larvae and Fvncj)
Can both damage
the trees.

The adult beetles feed
on the Funcji, and make
sure that the Fvncj;
are wot attacked
by harmfol microbes.

Beetle farmers

When ambrosia beetles fly to
new trees, they take fungi with
them. They inject eggs under
the bark along with fungi,
which grow in the tunnels the
beetles make.

Fvnfj) 3nFec1' a Few
scale Infects and
feed on them.

Healthy scale insects
are protected by
layers of hyphae.

Scale Insects

Scale insects feed

by sucking sap from
plants through a tube
like a drinking straw.
They are protected by
Septobasidium fungus,
but a few are fed on by
the fungus.

39
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~ Some Ophiocordyceps a-‘
Fongl mummify their
victims and later grow
ovt as fruit bodies.

The little brown myotis

hibernates in cold caves

in eastern North America.
The Pseudogymnoascus

- destructans fungus thrive

fea turtles

The fungus Fusarium
solani kills masses of
sea turtle eggs in their
nests on beaches in the
Atlantic, Indian, and
Pacific Oceans. These
animals are endangered,
which means numbers
are declining.

g

Minibeasts

Some fungi kill minibeasts
and then feed on them.
Minibeasts can eat food
crops, so some people
use the fungi to get rid
of these crop pests.

e
=
.

ANIMAL
KILLERS

Fungi can be deadly. Some fungi
kill animals for food. Insects and other

minibeasts often fall prey. Even some
bigger animals can be killed.



Bees

The fungus Nosema apis
infects the guts of bees.
Many of the worker bees
from a colony are killed,
leaving only the queen and
a few nurse bees.

EXﬁhCﬁOh

Fungi can wipe out entire species.
Batrachochytrium dendrobatidis (BD
for short) has caused the extinction
of some animals, such as the

golden toad in Costa Rica.




Controlling Flies Manyy moshroars

Chemicals in fruit bodles often attract Flies.
attract insects. They h.gip to spread
. -;‘_ 'ither chemicals
stop ﬂ1es eemng and laying
eggs, so fruit bodies are
. not completely eaten.

§pores 391
on the bodies
of cicaday.

' has happened, so it can
- spread to other cicadas. :



The ant dies and
the Fvvxcjvf shoots
out Spores.

Zombie ants

Some zombie fungi need to get

up high to spread their spores.

The fungus growing in the ant

Showers of spores makes it crawl up a plant and
infect ants. bite into it so it doesn't fall off.

o :
% VY .




INSIDE U e

spores in the air than pollen.

Fungi are everywhere — even If you are allergic to spores,
kin. Most of th (J you might get hay fever
o Y?ul‘ o L MAS LI Che when you breathe them
won't cause you any harm. in. This causes symptoms
Other fungi live inside you, such as a runny nose.
and spores floating in the
air can be breathed in,

making you sneeze.

Thiush

Candida yeast lives in
your mouth, throat, and gut.
There is usually a balanced
amount alongside other
microbes. Occasionally

it can outgrow

them and forms v
white patches. .Y pr

AfPQVCj“.[.uf Ful‘";fja'fuf

Unlike most fungi, this can
grow well at body temperature.
We probably breathe in many
of its spores every day, with no 3
problem. Occasionally, people
 become ill with this fungus.

g fa kg



R)nfjwow"

Ringworm is a red,
itchy rash. It is actually
not a worm at all, but a
type of fungus called
Trichophyton. It starts in
the middle and grows
outwards in a circle.

GUT Fuw:j;

“"Good bacteria” in your
gut help with digestion
and make vitamins.
There are also fungi in
your gut, but it's not yet
known what they do.

Dahdl’v((

The yeast Malassezia

is the main cause of
dandruff. It breaks down
oils made by skin into
chemicals that you may
be sensitive to. The skin
then sheds cells faster
than normal.

Athlete's foot

Ever had an itchy
feeling between your
toes? It could be
athlete’s foot, but you
don't need to be an
athlete to get it. It is
caused by another type
of Trichophyton fungus.

45



MEDICINE MAKERS

Many of our most important medicines
were discovered in fungi, and more
will be discovered in the future. Even
prehistoric humans used fungi as
medicine - over 5,000 years ago!

TR N
Otzis Fu nYuS
Birch polypore was found in the
belongings of Otzi — a man whose

body was frozen in ice in the Italian
Alps, who lived 5,300 years ago! He
probably ate the fungus to get rid of

harmiful nematode worms from his gut.

Penicillin
In 1928, Alexander
Fleming was growing
bacteria on plates of
agar jelly. After a few
weeks, he noticed that
the Penicillium fungus
had got in and was
killing the bacteria
around it. Bacteria cause
some illnesses, and
Alexander realised that
penicillin was a cure.
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§tating and Steroids " ,,

Fungi make statins and steroids, which

large amounts. Steroids treat illnesses
including eczema, which atfects skin.

work as medicines in humans. Statins
control cholesterol, which can be harmiful in

New medicines

In search of new cures,
scientists are looking at
fungi used in traditional
medicines, which some
people have used for
thousands of years.
Reishi and turkey tail
make chemicals that
may treat diseases,

but scientists need to
research them properly.

Some people think Lions mane Fungus
has health benefits. However, do
not PICk 1t in the wild — It IS an

endangered species in Europe.

41




Quick chemists

Human chemists

perform many chemical
reactions in the laboratory
to make medicines called
steroids. A lot of these
reactions can be done in a single
step using a Rhizopus fungus.

48

UseFul veasts

Glycerol is made by
yeasts, and can be
used in all sorts of
products. It is used as
a sweetener and to
make things such as
soap, and antifreeze
for car engines.




funfjal. fashion

Fungi make enzymes used in the ’
clothing industry. Enzymes are an

ingredient in washing powder, they -
remove loose fibres (threads),
and they are used to make
stonewashed fabrics.

Dye makers

Some colourful lichens and
other fungi can be used to

e dye wool and silk. The fungus
(O™ : fruit body or lichen is soaked
ae™ i in hot water to get the dye.

49
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| HOME INVADERS

’ Fungi recycle dead things into nutrients

that other living things can eat, but they
sometimes start this job before we want
them to! They can rot our food,
belongings, and homes...

ln the kh‘chen

You need food for energy

to keep you going and for
nutrients to keep you healthy
— but so do fungi! A mould
fungus on food often looks
like a turry patch.

~

L 2
|

Eaﬁw-‘j Movldy bread /
covld make Yov vnweu,
So watch out for 1t

Beneath the floor

The dry rot fungus eats wood in our roofs,
ceilings, and floors. This makes the wood
weaker and more likely to break. The
fungus can spread from damp to dry areas,
giving it the name “dry rot”.

Dry vot spreads as
rvst-colovred spores.




1§ homes are kept dry and airy, dry rot
and mould are Unlikely 4o grow

On 2 fl'\el.( . o 5

Paper is made from
a chemical called
cellulose, which
comes from plants.

If paper is slightly
damp, fungi can feed
on the cellulose.

ah
[

ln the air i
Mould spores travel
through the air and find
new things on which to
grow. People who are -#
allergic to the spores *
might feel poorly if they.- %
breathe them in. ~__+ 7 %




FLOATING FUNG!
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nutrients in sediment.




HUMONGOUS FUNGUS

Most fungi are microscopic for most of the time.
But some grow gigantic mushroom fruit bodies.
A few form vast mycelia, which can weigh more

than a blue whale.

Gently turn over a
Vo‘l’ﬁ»«j log and often
vou will Find cords
ijow;nfj from the wood
Into the soll beneath.

Tt ot e

The main P¢
fungus 18 hi

below gro““a'

ae®

&

The cords form networks just ‘

9

Cord wetworks

beneath the forest’s layer of leaves.
They link up rotting logs, fallen
branches, and other woody material
The fungus can move water and
nutrients from one place to another
through the cords.

7



_ Rh)zorﬂorpl«f

These are often wider
than cords with a
thick, dark, waterproof
coating. They are
formed by honey fungi,
- called Armillaria. The
rhizomorphs grow from
tree to tree across the
forest floor. A single
individual fungus can
form a huge network.

B et

Termitomyces titanicus is a fungus
whose mycelium is farmed by termites.
It is said to be the largest edible
fungus, sometimes with a mushroom

cap of 1 m (over 3 ft) across.
Giant pufﬁballf
Can measure
150 ¢m (6O 1n)
ackrofs.

The hurmongous Fuhfjuf

In a vast forest in Oregan, USA, an
individual honey fungus rhizomorph
network covers 9.5 km? (3.5 miles?) and
weighs around 400,000 kg (881,849 1b).
It is at least 2,500 years old, and is the
largest organism in the world.




Our planet is changing. Humans
6 L 0 B A L are destroying habitats, and

polluting air, land, and water with
C H A N 6 E toxic chemicals and gases that

affect the weather. These changes

are causing problems for fungi.

\‘. v . s o < Ochte britt]egjll
Pou.uﬂoh
Gases made when we burn fossil fuels to
power machinery and vehicles pollute air, e blushey i 50" :_oll rim

soil, and water. Chemicals used in factories "
and for farming pollute water and soil.

-d oyt A 0 i 3 o s
ety ,.,,m_ !’m‘-':\ Q‘ri‘lv iy R 5 i

BQ(\/CACALQCA (VU'T’V\CJ
Fungi tend to grow in certain
seasons, but the changing weather
is confusing them. The autumn
fruiting season is often longer,
some fungi fruit earlier, and plant
partners sometimes fruit later.

Vahlfhlhfj Funfjl E‘ungi are Chqngin
Extra nitrogen is added to soil when fossil d Wb e
fuels are burned, and in farming, to help g row an W-he n re t.heY

plants grow. This has caused some ibey fl'u it
1t.

plant-partner fungi to be lost.
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: "T,'I;Yhe Earth is O.'bout 1 OC (1.8 OF) Cl"ahcj)hcj Ufe OF Lahd

wdrmel‘ than it was in 1900 Humans chop down trees for
: materials and to clear land for

tarming. They also cover land
with buildings and roads. This
destroys habitats for fungi.

By protecting habitats, hymans

Spring Fungl can help fungj,

Some fungi have always made Tree ¢ wap P’“Cj
fruit bodies in spring, but now
many more do. This is because
winters are warmer, so fungi can
get food then, too.

Some fungi grow on different
trees than in the past. The ear
tungus used to grow mostly on
elder. In the UK, it now grows on
Ly many trees — but mostly on beech.
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beath cap Is imvasive

% L m In California, In the USA.
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Humans are causing the extinction of many
plant, animal, and fungal species. Without fungi,
the natural ecosystems of our planet would not
work. Here’s how you can protect fungi.

Fields for animals are now planted
with a few fast-growing grasses, and
fertilizers are added to help them grow.
Fungi need soil with lots of different
plants and no fertilizers — so natural
<or'® tongy grasslands should be saved.

Wax cap




Protect
anclent Trees

Fungi rotting the centre of
old trees is a natural part
of the tree’s life. It creates
a habitat for minibeasts,
small mammals, and
birds. We must not

chop down ancient,
hollowing trees.




GLOSSARY

Bracket

Shelf-shaped fruit body,
often with tiny holes on
the underside

Cap

Wide, top part of a
mushroom fruit body, which
sits on top of a stalk

Cell

Tiny building block of
an organism

Cord

Visible, stringlike structure
formed from hyphae

Cup

Fruit body shaped like a cup
or saucer, with spores that
are made in lots of long, thin
sacs on the inner surface of
the cup

Cyanobacteria

Single-celled organisms
that can make sugars from
carbon dioxide using
energy from sunlight

Earthstar

Fruit body similar to a
puttball, but raised above
the ground on stilts

Endopbyfe

Fungus that lives within
a plant without harming it

F)Lamevd'

Very fine, threadlike
structure

ﬂ’u”’ bod\/

Part of the fungus that
makes spores, such as a
mushroom or cup

GQVM)Y\Q-HOY\

When a hypha grows
from a spore

Gill
Part of the mushroom, on the

underside of the cap, where
spores are made

Hypha

Microscopic filament
(threadlike structure). A
network of hyphae makes
up the mycelium

L;Clﬂen

Fungus that partners up
with algae or cyanobacteria

Mould

Fungus that does not
produce large fruit bodies.
The mycelium or spores are
often green, blue, or black




Mushroom

Fruit body with a cap, gills,
and stalk. The word is also
used for fungi that make
other types of fruit bodies,
such as brackets, putffballs,
and earthstars

Mycelivm

Main body of most fungi,
formed from a branching
network of hyphae

My corrhiza

Partnership between

a fungus mycelium and
plant roots, in which food is
swapped between the two

NU-"V)QHT

Chemical that organisms
eat in order to grow and
stay healthy

Dijah;fM

Living thing, such as a
fungus, animal, or plant

Parasite

Organism that grows

on or in another living
organism, taking food out
of it and giving nothing
in return

Pou.uﬁmn

When harmtul substances
make their way into the air,
soil, or a body of water

Predator

Organism that catches
and eats an animal

Pu£fball

Ball-shaped or pear-shaped
fruit body, with spores that
puif out of the top when the
puttball is tapped

RMzoMoVPI«

Visible, stringlike structure
formed from hyphae, similar
to but often wider than cords

SPoVe

Tiny cell produced by

one or two parent fungi,
which is carried away by the
air or on an animal, and
may grow into a new fungus

Stalk

Upright, cylindrical part
of a mushroom, which
raises the cap above the
ground and connects it to
the mycelium

TVUFFLQ

Underground fruit body

Yeast

Single-celled fungus
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algae 26, 27, 53

allergies 44, 51

animals 7, 8, 9, 14, 15, 28, 29,
37, 38—43, 58

ants 15, 43

athlete's foot 45

autumn 18

B

bacteria 395, 36, 44, 48
bats 40-41

bees 41

beetles 33, 39
brown rot 36

C

carbohydrates 26

cellulose 951

chemicals 16, 17, 42-43, 47,
48-49, 51

chytrid fungi S5, 53

cicadas 42

climate change 56-57

colonies 30

colours 28-29

cords 54

corn smut 32

cup fungi 20

D

dandrutf 44

dead wood 59

death caps 23, 57

digestion 15, 38, 45

diseases, fungal 32-33,
40-41

disRt ot 061

Dutch elm disease 33

E

earthstars 18

ecosystems 7, 8, 58
ectomycorrhizas 30

edible fungi 22-23, 34-35, 55
energy 6,7, 14, 50

enzymes 15, 35, 49
extinction 41, 58

F

fairy rings 24-25

teeding 6-7, 14-15, 38-39

fertilizers 56, 58

flask tungi 21

flies 42-43

fly agaric 8, 13, 23

folklore 25

food crops 32-33

food, tungi as 8, 22-23,
34-35, 38-39, 55

fruit bodies 4, 5, 8, 10, 12, 20,
21:24=95, 4255

G

germination 11

gills 10, 12

glowing fungi 29

grass 24, 58

greencracked brittlegill 22
grey mould 33

growth 12-13

gut fungi 37, 38, 45

H

habitats 8, 56-57, 58—59

hat thrower 37

hay fever 44

homes, fungi in 50-51

honey fungi 55

horn stalkball 37

human activity 56-59

hyphae 4,5, 8, 10, 11, 14, 15,
17, 25, 26, 30, 31, 53, 54

I

invasive fungi 57

L
lichens 26-7, 29, 49




M

marine fungi 53

medicine 9, 46-47, 48, 58

mind control 42-43

minibeasts 8, 11, 22, 23, 29,
40, 59

morels 20

moulds 5, 35, 50, 51

mushrooms 4, 8, 10, 12-13,

18-19, 22, 34

mycelia 4, 5, 11, 12, 14, 16, 24,

30, 54
mycorrhiza 30

N

nematodes 41, 46

networks 30-31, 54-55

nitrogen 56

nutrients 6-7, 8, 9, 15, 31,
36, 53

O
Otzi 46
oxygen 7, 38

P

Panama disease 32
parasitic fungi 15, 17
penicillin 46
piggyback fungi 17
plant diseases 32-3

plants, fungi and 6-7, 8, 9,
15, 30-33

plastic-eating fungus 37

poisonous fungi 22-23,
28, 58

pollution 36, 56

potato late blight 33

powdery mildew 32

protein 22, 34

putfballs 18, 22, 55

R

recycling 8, 9, 36-37, 50,
5253

rhizomorphs 55

rice blast 33

ringworm 45
roots 7, 8, 25, 30-31

S

sac tungi 5, 20-21, 26

scale insects 39

sea turtles 40

shapes 18, 19

soil 6, 8, 9, 11, 16, 22, 24, 30,
31, 36, 56, 58

soybean rust 32

spores 4,5, 10-11, 12, 18, 19,
20, 21, 22, 29, 33, 44, 51, 52

stinkhorns 19

sugars 7, 14, 15, 31, 48

T

termites 38, 55
territories 16-17
thrush 44

trees 7, 30-1, 33, 57, 89
truffles 21

vV
veils 12-13
volva 13

W

warmth 29

water 6,7, 8, 22, 25, 26, 30, 31,
32, 36, 52-53, 54, 56

weather 12, 56

web cap fungus 13

wheat stem rust 33

white rot 36

)¢
yeasts 4, 35, 48

Z

zombie fungi 43
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