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Animals exhibited in the museum:

A Spotted nutcracker and jay 
These two birds are from the same family 
as the crow and the magpie. They routinely 
store up food reserves for winter. The jay 
hides acorns, and the nutcracker stores pine 
seeds. They alone will gather more than half 
of the whole year’s supply. Only what re-
mains will stand a chance of germinating. 

B Hoverflies  
Hoverflies are often mistaken as bees or 
wasps, but actually they belong to the fly 
family and therefore do not sting. They live 
in forests, meadows and gardens and help to 
pollinate trees.

 Pollinating flies and wasps 
Although less skilled than many specialised 
pollinators, any fly, wasp or other insect that 
chooses to feed on plant nectar will nonethe-
less be the unintentional carrier of one or two 
grains of pollen.

 Moths 
All butterflies feed on nectar. And as some 
flowers open at night or at dusk, they attract 
moths for their pollination. The hawkmoth 
(left) seems to think it’s a hummingbird, 
hovering mid-flight and beating its wings at 
more than 80 times per second. 

C Song thrush and mistle thrush 
Mistletoe is a parasitic plant that lives off 
trees by capturing their sap. The mistle 
thrush (right) is very useful to mistletoe: it 
feeds on its fruits and then disperses the sti-
cky seeds in its droppings, thus allowing new 
mistletoe shoots to germinate. 

D Gall midges  
These pointed galls are part of the life cycle 
of a small fly that lays its eggs in the buds of 
the beech tree. The larvae then settle under 
the leaves of the tree.

 Weevils 
Looking a little bit like elephants with big 
trunks, weevils are leaf eaters. Some have 
adapted to particular trees, such as the apple 
blossom weevil or the hazelnut weevil. It’s 
the larvae of the latter that bore the little 
holes we find on hazelnuts. When the larvae 
mature, they then feed on the leaves of the 
hazelnut tree.

 Caterpillars on a poplar tree

 Cynips and oak galls  
Is it a fruit? No, galls are a plant’s reaction 
to the presence of a parasite, often an insect. 
Oak galls are caused by a wasp (approx. 3 mm 
long) known as cynips. They prick holes in 
leaves and branches where they lay eggs. 
This takes advantage of the plant’s natural 
reaction, which is to create a protective layer. 
The eggs are then hidden and the embryo 
develops in safety. 

E Great spotted woodpecker, European 
green woodpecker and black woodpe-
cker 
Nine species of woodpecker live in Switzer-
land, and the three most common are seen 
here. These insect-eating birds are drawn 
particularly to dead trees. 

F Grey heron  
Herons are usually found near watercourses 
but nest in colonies at the top of trees.

·/·



G Short-toed treecreeper 
Clinging on to the tree trunk, the creeper se-
arches for small insects inside the bark. With 
any luck, we can watch it ‘creep’ across the 
trunk, just like an experienced rock climber. 

H Butterflies  
Butterflies feed on nectar. Like most polli-
nators, they transfer pollen from flower to 
flower without even realising it. More than 
200 species of butterfly live in Switzerland.

 Wild bees 
In Switzerland, more than 600 species of wild 
bee live side-by-side. They do not make ho-
ney nor do they live in hives. They are unpa-
ralleled pollinators, sometimes even specific 
to one type of plant, such as fruit trees.

 Honey bee

 Pollinating beetles  
Although perhaps less skilled than many pol-
linators, beetles and all other nectar-feeding 
insects do nevertheless unintentionally take 
away with them one or two grains of pollen. 

I Athena’s owl 
The small, golden-eyed Athena’s owl lives in 
long-branched fruit trees. As orchards have 
become rarer, this owl has almost disappea-
red from our regions. 

J Eurasian bullfinches  
Looking at this pair of bullfinches together 
highlights the difference between the bright 
colours of the male and the sombre ones of 
the female. The bullfinch is unpopular with 
orchard owners, as it eats tree buds. 

K Eurasian blackcap 
Very common in Switzerland, the Eurasian 
blackcap nests in bushes.  

L Robin 
The beautiful robin lives in the hedges of our 
gardens and in our forests, but will even nest 
on the ground. 

M Goldcrest 
The goldcrest eats the equivalent of its own 
weight (5 grams) in insects every day. 

N Coal tit 
The coal tit is discreet and rarely observed, 
yet is nevertheless the most common of our 
tits. It lives on the plateau and in the moun-
tains. 

O Hawfinch 
The hawfinch lives in deciduous forests, whe-
re it feeds on fruit stones and seeds, which it 
breaks with its large beak. 

P Red crossbill 
The red crossbill feeds on the seeds of seve-
ral coniferous trees. The seeds are difficult 
to access, because they are protected by the 
scales of the pine cone, but the crossbill can 
extract them one by one thanks to its distinc-
tive beak. 

Q Common cuckoo  
The cuckoo is smart! It gets out of raising its 
own young by discreetly laying its eggs in 
other birds’ nests. The surrogate parents will 
take care of its offspring without even blin-
king an eye.



Chêne vert  Holm oak 
5 to 20 m high

Acorns are dried fruit, just like beechnuts and 
hazelnuts. Although the holm oak is not native 
to our region, it can be found in our parks, 
as it has been introduced here by humans.

When you take the outside stairs to reach 
the second floor of the exhibition, you will 
walk underneath a beautiful holm oak. 

Érable sycomore  Sycamore maple 
35 to 40 m high 

The maple seed fruit forms a wing that 
carries it away on the wind. This type of 
wing-forming fruit is called a samara or, 
as in this case, a double samara. 

Bouleau verruqueux  Silver birch 
15 to 25 m high

The female flower of the birch tree is a small 
ear called a catkin. It is made of scales that 
protect the growing seeds. Its fruit is equipped 
with two small wings, which make sure the 
seed is carried far away by the wind. 

Abricotier  Apricot tree 
5 to 6 m high

The apricot seed is a kernel enclosed in 
a stone protected by fruit. This type of fruit 
is called a drupe.

Poirier  Pear tree 
10 to 20 m high

Pear seeds are the pips we find in the centre 
of the protective layer of fruit.

Aulne glutineux  Common alder 
10 to 20 m high

The very light and very small seeds of the alder 
are located between the scales of its strobilus, 
a kind of miniature pine cone.

Châtaignier  Chestnut tree 
25 to 35 m high

The chestnut is the edible seed of the chestnut 
tree, not to be confused with the conker. 
It is doubly protected by a shell forming the fruit 
and by a bur, covered with very sharp spines, 
which opens at maturity. 

Épicéa  Spruce 
35 to 60 m high

The seeds of the spruce, like those of other 
conifers, are protected under the scales 
of a cone, hence the name conifer.

In French-speaking Switzerland, these 
cones are referred to as ‘pives’, and not 
‘pommes de pine’.
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Whose seed is it anyway...?
All trees come from seeds. The seed is the embryo that will develop 

into a new specimen. Most are surrounded by fruit and vary in shape, 
size and appearance from one species to another.

Try to find out which tree comes from which seed and which fruit. Tap on 
the name of a tree to uncover its seed and see its silhouette.

·/·



Learn more about: Seeds
The seed is the starting point in the life of a tree. It results from 
the fertilisation of a male gamete (present in pollen) and a female 
gamete (ovule).
The seed contains both the embryo and the nutrients needed to begin 
growing. It will germinate when conditions are favourable, that is, when 
it is sufficiently warm and humid. By germinating, it will give rise to a 
new specimen, contributing to the survival of its species.
Whilst still in its seed state, the future seedling is protected from external 
attack by its outer shell, or integument, and sometimes also thanks to a 
dry or fleshy fruit layer, which helps to protect it or ensure it is dispersed.



Is it budding?
The bud is a small treasure trove containing a thousand 

promises and keeping its secrets well-guarded.

From among the following statements about seeds, 
can you tell which is true and which is false?
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A bud can turn 
into a leaf 

or a flower.

Tree buds form 
in summer.

Apical buds 
attract bees.

If its buds freeze 
during winter, 

a tree dies.

On the 21st of 
March, the buds 

wake up.

Roots do not 
form buds.

·/·



True!    Depending on which it will be, we call them either floral 
or vegetative buds (vegetative buds grow into stems with leaves).

True!    Buds form in summer in preparation for the following spring. 
This formation is called cold hardening. The bud can withstand the cold 
of winter thanks to its very hard scales and its stuffing of whitish hairs, 
which insulate the core.

False!    The apical buds, also called terminal buds, are located at the tips of 
the branches. They are what makes branches grow longer. The secondary 
buds (also called lateral or auxiliary buds) are responsible for branching.

False!    Most of the time, a tree prepares emergency replacement buds. 
After a severe frostbite, these new buds are ready to bloom and allow 
the tree to continue its growth. However, a tree that has endured such 
cold conditions will likely produce fewer flowers and grow less that year. 

False!    In autumn, the fall in temperatures and the lack of sunlight 
cause the buds to enter dormancy. It is the length and temperature lows 
of the winter that are the main factors in deciding when spring starts 
for a tree. In milder winters, for example, buds may wake up later and 
therefore delay flowering. 

True!    Roots grow continuously, and the growing area is protected 
by a small cushion, called a root cap, and not by bud-like scales. 



Length and width...
In spring and summer, the tree grows in successive 

stages both above and below ground...

Everyone knows that trees grow as they 
get older. But how do they grow? That’s not 

so simple!

By turning the handle, you can observe how 
this amazing process unfolds with the changing 

of the seasons, year after year...
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Primary growth
The tree extends its size 

by forming new branches 
and roots.

Secondary growth
The primary growth 

thickens. 
 

Dormancy
In autumn and winter 

the tree does not grow, i.e., 
it is dormant.

·/·

The Vigie Maple
This Lausanne maple was cut down in October 2018. 

It was located near the bowling green of the Vigie and had lived 
to about 80 years old. It was being attacked by fungi as can be seen 

from the completely eaten centre of the trunk.
Over the years, it had literally consumed a metal arch, demonstrating 

that trees grow in width and stop at nothing to continue doing so. 
At the bottom of the trunk, you can see the bottom of the vertical part 

of the arch. The horizontal[-ish] part of the arch protrudes about 
one metre higher up.



Learn more about: Growth
Primary growth: Buds are the actors of primary growth. They ensure 
new branches grow and leaves develop. This type of growth happens at 
the tips of the branches (apical buds) and along the stems where they 
branch out (auxiliary buds). This growth is outward and upward. 
Primary growth in the roots also results in lengthening but here it is 
outward and downward. 
Secondary growth: this is where new growth becomes woody, resulting 
in a thickening of the trunk, branches and roots. This expansion mainly 
occurs in the cambium and leads to the creation of rings, which, as 
everyone knows, are only visible when a tree is cut down. 
Secondary growth is more pronounced during the early years of a 
tree’s life; the growth rings at the centre of the trunk are therefore often 
very wide.
Tree growth takes place in meristematic tissue, a zone where cells 
divide infinitely. Meristems are found mainly in the buds and cambia.



Artist
Trees are subjects for some artists. They draw them, sing about them, 
sculpt them, invent them and turn to them to inspire their art. 
The fresco here depicting trade crafts was created by Albertine, 
a Swiss illustrator known for her children’s books.

 
 

Botanist
Some scientists specialise in the plant world: they are known as botanists. 
Some of them specialise in trees and seek to understand more about how 
trees live, reproduce, adapt to their environment, resist insects, etc.

 
 

Cabinetmaker
Although cabinetmakers and other woodworkers do not work directly 
with trees, their raw material is the wood that comes from trees. 
It’s a fascinating material with extremely interesting properties and 
countless applications: furniture, carpentry, doors, bridges, floors, etc.

 
 

Cork extractor
These people reap their harvest from a very particular tree: the cork oak. 
The cork oak produces a very thick bark, which can be harvested once 
a tree is 25 years old and thereafter at 10 year intervals. The resulting 
material is lightweight, a good insulator and used extensively for making 
bottle stoppers.

·/·
Albertine’s 

Fresco



Luthier 
A luthier makes and restores stringed instruments, such as violins, 
cellos and guitars. The process of lute-making begins with the choice of 
wood, where sonic and aesthetic qualities are paramount. Luthiers may 
first notice a tree of interest many years before ever cutting it down.

 
 

Maple-syrup producer
In the north-east of the American continent, in late winter and spring, 
a sweet sap is harvested from the maple tree by cutting into its bark. 
The watery substance is then transformed into syrup. Have you never 
tried it on pancakes!?

 
 

Rubber tapper
Rubber tappers are found wherever there are rubber trees, which secrete 
the latex used to produce natural rubber. Latex is not a sap, although it 
is secreted by wounded trees, forming a protective barrier when it dries. 
It is harvested by making cuts into the trunk.
You may have noticed that the rubber tappers are wearing kerosene lamps 
on their heads. This is because they go to work very in the early morning, 
when it is still dark and cool, which prevents the rubber from coagulating.
 
 

Lumberjack
The forestry professions contribute to the sustainable management of 
forests, which are mainly used to produce timber. Lumberjacks and loggers 
also work to keep forest roads cleared of fallen branches and trees.
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Strip-trees
Peel away the layers of this trunk to discover 
what wood it’s made from and how the many 
elements have differing lives and functions.

External bark
The outside of a tree, bark, is also called the rhytidome. It is formed of 
several waterproof layers of cork and serves to protect the trunk from 
insect attacks, frost, solar radiation and injuries. Over time, the bark 
either peels or cracks depending on the species.
 

Inner bark
This is also known as the phloem. It is a very thin, living layer with 
vessels that carry some of a tree’s sap. Injury to the phloem can 
sometimes prevent the tree from growing normally. 

Cambium
This tiny but very important layer of cells is unique, as it is where wood 
is ‘manufactured’. The new wood formed here grows on the internal and 
external sides of the phloem. For every new phloem cell, the cambium 
produces ten wood cells.

Sapwood
Some of a tree’s sap rises through the vessels of this living wood. 
It’s a nutrient-rich zone that serves as the tree’s pantry and is readily 
attacked by fungi and wood-boring insects.
 

Heartwood
This part is also called the duramen. It is hard and often darker 
than sapwood, making it possible to distinguish them. 
It is no longer alive, but it does help to keep the tree upright. 



Identify the problem
Not only do the rings of a tree tell us its age, 

but also some of its life story.

Before turning these slices over, study them 
carefully to see what you can deduce...
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This alder has lost a branch of significant size. 
This would have left a big hole, where fungi could 
have moved in and caused rot. To prevent that 
from happening, the tree created woody growth 
around the wound to try and close it. Here we 
can also see the boundary between the darker 
heartwood in the centre and the lighter sapwood 
on the outside.
 
These funny dark brown spots are caused by 
one or more fungi that have settled in the trunk 
of this beech tree. To protect itself, the tree 
makes watertight walls to prevent the fungus 
from spreading.
 
This Scots pine grew on a slope. To overcome 
gravity and stay upright, it produced so-called 
compression wood on its downslope side. 
This is what offset the centre of the rings.
 
This section of a silk-tree trunk was cut just below 
a branch line. It reveals not only the centre of 
the main trunk but also the centre of the branch 
leaving the trunk. The growth of the branches 
follows the same process as that of the trunk.
 
It’s a palm tree! For botanists, the palm is not 
actually a tree but a giant herb. It doesn’t have 
a real trunk rather a large stem that results from 
the production of new leaf sheaths. 
As the palm tree has no cambium, 
its trunk cannot grow in width 
and therefore has no growth rings.

A hole in the middle 
of the trunk, what 

happened?

A paint splash 
in the middle of the 

trunk, really?

Why is the 
centre not at 
the centre?

Why are there 
two centres?

A tree that doesn’t 
have rings, isn’t that 

unusual?
·/·



Learn more about: Growth rings
Growth rings result from the seasonal variations in the activity 
of the cambium. 

To distinguish each ring, we look for differences in the density of the wood 
produced in each growing season. The visible boundary is found between 
the summer wood of one year and the spring wood of the following year. 
Spring wood appears as a fairly wide band of softer, lighter coloured wood 
and is the result of the rapid growth possible under favourable spring 
conditions. Summer wood produces a darker and narrower ring as a result 
of the more difficult climatic conditions (heat and drought) that slow down 
growth. The width of the rings therefore depends on climatic conditions 
(sunlight, temperature, rain...).



Stand up straight!
If a tree is to remain stable, it has 

to grow vertically.

Put this tree back in its vertical position 
by using the handles.

Pull the handle down
Coniferous trees produce more wood 
on their downslope side in order to push 
the tree vertically. The centre of the rings 
is thereby shifted upslope.
We call this compression wood.

Push the handle up
Deciduous trees produce more wood 

on the upslope side, pulling themselves 
upright. The centre of their rings is 

then shifted downslope.
Here we talk about tension wood.

08·/·

downslope

upslope



Learn more about: Reaction wood
The ability of a tree to push itself in the right direction relative to gravity 
is called gravitropism. As a tree’s stability depends on its verticality, 
trees have developed cells that work a bit like a spirit level, serving as 
a reference and making sure they grow straight up. 
When a tree trunk goes awry, these cells promote asymmetrical growth 
within the trunk. The resulting growth is called reaction wood, the fibres 
of which shrink or stretch, causing the trunk to bend and eventually 
straighten.
Depending on whether the tree is coniferous or deciduous, it will react 
differently to this uncomfortable position. A conifer tree will produce 
compression wood downslope, which forces the trunk vertical by pushing 
that side upwards. A deciduous tree, on the other hand, will produce 
tension wood upslope, which will pull that side of the trunk downwards. 
In both cases, cross-sections of the trunk reveal that the innermost rings 
are not at the centre of the tree.



Tree or not?
In addition to wood, trees provide many varied 

products, some are foodstuffs, others not...

Among the products in this grocery shop, guess 
which ones come from trees.

Check your answers by scanning their barcodes.
 
 
 

See the translation by the ex hibit.
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Dr. Arbre & Mr. Tree - Anaëlle Clot
The tree is the king of forests, and there’s nothing inconvenient 
about them growing there. But what about growing elsewhere?

    Grab a lamp, enter the gallery and illuminate Anaëlle Clot’s drawings...

The blue light will reveal 
the advantages trees bring 

to an environment.

The red light will show 
why trees may be less 
welcome… 
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left-hand side wall

Yummy, yummy!
The pollen containing the male seed of a tree’s 
flower is an essential part of its reproduction. 
And it’s because of the pollen that fruit forms. 
Where would we be without apples, apricots, 
plums and even hazelnuts?

Aaaaaachoo!
The pollen from birch, hazel and ash trees is 
dispersed by the wind. It causes allergic re-
actions in about 20% of the Swiss population. 
In some cases, an allergy may be very debili-
tating.

Swarming and chirping!
A single tree is a haven for life, providing 
food and shelter to hundreds of different 
species, from the smallest to the largest. 
Having trees in the city therefore promotes 
urban biodiversity.

Swarming and moaning!
Not all of a tree’s occupants are neces- 
sarily kind and caring. Wood borers like 
to feed on wood, meaning trees can be 
damaged, and structures and furniture 
weakened.

central wall

Watch your footing!
Roots thread themselves every which way 
in search of water. When trapped in compac-
ted soil, they can even lift paving stones 
and split tarmac as they grow.

Taking root
By absorbing large quantities of water, 
roots reduce the risk of floods. They also 
help to retain the soil on slopes and 
along waterways.

Useful leaves
A tree’s leaves provide shade and freshness 
in summer, and they also purify the air by 
partially eliminating certain pollutants. They 
capture carbon dioxide and emit oxygen, 
aiding photosynthesis. When leaves fall to the 
ground, they decompose and enrich the soil.

Autumn leaves...
In autumn, falling leaves clog drains 
and sewers. They can leave footpaths 
slippery when it rains and make streets 
look dirty and neglected...

right-hand side wall

Crash!
Roadside trees reduce visibility, 
increasing the risk of accidents. And if 
you leave the road in a vehicle, it will 
be much worse if you hit a tree.

Landmarks
Trees planted by the roadside are useful 
landmarks for drivers, helping them perceive 
direction, turning points, and speed. They can 
also form natural barriers separating different 
road users: pedestrians, cyclists and drivers.

Dead tree, really?
Dead trees play host to a multitude of 
creatures. If we systematically fell aging 
trees, woodpeckers and stag beetles 
(which you can see as part of this exhibition) 
may disappear.

Old stump!
A dead tree in the city or next to a road poses 
a danger to passers-by whilst it’s still stan-
ding and therefore needs careful monitoring. 
And for the obsessively neat and tidy, a dead 
tree is also a bit of an eyesore...

Aaaaaachoo!
The pollen from birch, hazel and ash trees is 
dispersed by the wind. It causes allergic re-
actions in about 20% of the Swiss population. 
In some cases, an allergy may be very debili-
tating.

Swarming and moaning!
Not all of a tree’s occupants are neces- 
sarily kind and caring. Wood borers like 
to feed on wood, meaning trees can be 
damaged, and structures and furniture 
weakened.

Watch your footing!
Roots thread themselves every which way 
in search of water. When trapped in compac-
ted soil, they can even lift paving stones 
and split tarmac as they grow.

Autumn leaves...
In autumn, falling leaves clog drains 
and sewers. They can leave footpaths 
slippery when it rains and make streets 
look dirty and neglected...

Crash!
Roadside trees reduce visibility, 
increasing the risk of accidents. And if 
you leave the road in a vehicle, it will 
be much worse if you hit a tree.

Old stump!
A dead tree in the city or next to a road poses 
a danger to passers-by whilst it’s still stan-
ding and therefore needs careful monitoring. 
And for the obsessively neat and tidy, a dead 
tree is also a bit of an eyesore...

Yummy, yummy!
The pollen containing the male seed of a tree’s 
flower is an essential part of its reproduction. 
And it’s because of the pollen that fruit forms. 
Where would we be without apples, apricots, 
plums and even hazelnuts?

Swarming and chirping!
A single tree is a haven for life, providing 
food and shelter to hundreds of different 
species, from the smallest to the largest. 
Having trees in the city therefore promotes 
urban biodiversity.

Taking root
By absorbing large quantities of water, 
roots reduce the risk of floods. They also 
help to retain the soil on slopes and 
along waterways.

Useful leaves
A tree’s leaves provide shade and freshness 
in summer, and they also purify the air by 
partially eliminating certain pollutants. They 
capture carbon dioxide and emit oxygen, 
aiding photosynthesis. When leaves fall to the 
ground, they decompose and enrich the soil.

Landmarks
Trees planted by the roadside are useful 
landmarks for drivers, helping them perceive 
direction, turning points, and speed. They can 
also form natural barriers separating different 
road users: pedestrians, cyclists and drivers.

Dead tree, really?
Dead trees play host to a multitude of 
creatures. If we systematically fell aging 
trees, woodpeckers and stag beetles 
(which you can see as part of this exhibition) 
may disappear.
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Tree Advisor
Do trees grow everywhere? Not quite! If these green 
giants are to grow, certain conditions must be met.

By playing with the three different categories, you can 
discover in more detail the ideal conditions and optimal 

geographical areas for trees.

Latitude
The temperature of a region 
is influenced by its latitude. 
In polar regions, it is too 
cold for trees to grow.
Whereas close to the Equa-
tor, the climate is mild 
year-round, favouring the 
growth of many trees.

     = No trees at all

     = Very few trees

     = Some trees

     = Trees in average number

     = Many trees

     = Lush vegetation

Altitude
Above a certain altitude, it 
becomes too cold for trees 
and they stop growing. The 
altitude of this boundary 
varies among regions.
In Switzerland, it’s bet-
ween 2,000 and 2,700 m, 
whereas it can be as low as 
300 m in northern Russia 
and above 4,000 m in the 
Himalayas.

Precipitation
Like all living things, trees 
need water. In desert regi-
ons with little rainfall (i.e., 
0 to 50 cm/yr), there are no 
trees at all.
In tropical forests, however, 
where water is abundant 
(200 to 400 cm/yr), trees 
reign supreme. 

·/·



Learn more about: For trees to grow...
...the climate must offer mild temperatures for a sufficiently long period 
of time. If the growing season is too short or too cold, trees will lack 
the energy needed to develop their trunks. It’s because of this need for 
adequate temperatures for a relatively long period of time that trees 
don’t grow in areas close to the Poles, such as the tundra of Greenland.
...there must be enough water. In very dry areas, such as deserts, 
there are no trees at all. Some hot and relatively dry areas will nurture 
a few isolated trees. This is the case of the African savannah or the 
Australian bush. Climates that are very cold in winter and then hot and 
dry in summer will not feature any trees at all. An example of this is 
the Mongolian steppe.
In summary, when temperatures are mild and water sufficiently abundant, 
trees can populate an area and forests will be established. This is what 
happened with our forests (temperate forests), the taiga (boreal forest) 
and tropical forests.
With global warming, trees will start to grow at increasingly high altitudes 
and also increasingly closer to the Poles.



Human footprint
Today’s industrialised era is causing major environmental upheavals on 
a global scale. The warming of the climate is likely to cause the death of 
every tree unable to adapt to the new conditions. For example, the beech 
is expected to disappear from the Swiss plateau within a few decades. In 
addition to climate change, human activity is also polluting the air and 
soil. Some trees die due to the impact of this pollution on the environment.

Parasitic fungi
While some fungi may be beneficial to a tree, others are parasitic and make 
trees sick to the point that, in certain cases, they may die. Some of the more 
well-known fungi include chestnut blight, sycamore lace bug and Dutch 
elm disease. Each has its own particular mode of attack: blight, for example, 
attacks the trunk and leads to the formation of large swellings. These 
mushrooms (below) grow on birch trees. The small cap on the trunk is only 
the visible part of the fungus. Inside the trunk, the other part is hidden from 
sight, grows by feeding on the wood and causes the tree to rot.

Does cutting down a tree kill it?
Does a tree die once it is cut down? Not necessarily! There are several 
mechanisms that will allow it to start afresh. The roots are still very 
much alive and will continue to supply the tree stump with water. 
New branches can sprout directly from the stump. In some cases, 
the roots of a tree will grow a sucker, a whole new tree that appears 
from the ground a few metres away. Does anyone else cut 
down trees or is it just humans? Well, beavers are quite heavy 
handed when it comes to eating wood and building dams! 13

The dead tree
Knowing that some trees live for thousands of years, 

would you say they are immortal? Whatever your opinion, 
it’s inescapable that certain events will weaken or injure 

a tree to the point of death. 

Who are the enemies of trees and how do they contribute 
to their demise? Discover more by opening the doors of this... 

wooden coffin.

·/·



Insects
The tree is a habitat for insects at all its levels. Others just pass through, 
and better yet, take pollen with them on their way. Then there are the 
insects that are harmful to trees and that eventually kill it. The European 
spruce bark beetle lays its eggs under the bark of the spruce tree. Once 
a tree becomes fully infested, the tunnels created by larvae and young 
beetles cut off the movement of sap, which eventually kills the tree, 
especially if it is already sick.

Natural hazards
Trees are subject to a variety of natural hazards. They can be injured 
or even uprooted by storms, rockslides, avalanches and floods. They 
can be struck by lightning or burned by fire. They can also suffer during 
droughts. A tree does not always necessarily die during a dry spell, but 
it will undergo stress and become weakened, making it more likely to be 
attacked by insects, fungi or other pests.

Immortality?
Some trees are millennia old. There are several mechanisms that explain 
this longevity:

- Each year, a new youth is given to the tree through its new buds.

- 80,000 years old? Some trees, such as poplars, can grow shoots that 
form colonies of hundreds of individual trees, all connected by their 
roots and all derived from a single seed. 

- Trees have developed tricks at the cellular level to ward off the effects 
of aging. Some of their cells divide very slowly, reducing the 
accumulation of age-related mutations. Animal cells, on the other 
hand, divide quickly, increasing the number of mutations.



The most beautiful trees in Lausanne
Trees are elegant and visually appealing, not to mention cool 

and shady. In short, they provide us with opportunities to be happy. 
They are also a real tourist attraction and one which is close to home.

Allow yourself to be guided by the photographer Marino Trotta 
and discover some of the most beautiful trees in Lausanne: 

some of which you may – or may not –  already know!

Translation french  english 
cèdre à encens  incense cedar
cèdre bleu  blue cedar
cèdre de l’Atlas  Atlas cedar
cèdre du Liban  cedar of Lebanon
charme commun  common hornbeam
chêne pédonculé  common oak
chêne vert  holm oak
ginkgo  ginkgo
hêtre pleureur  weeping beech
if  yew
marronnier  chestnut
mûrier blanc  white mulberry
noyer noir  black walnut
pin noir  European black pine
platane  plane tree
séquoia  redwood
sapin de Vancouver  grand fir
saule pleureur  weeping willow
tilleul à grandes feuilles  large-leaved lime
tulipier  tulip tree
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Beautiful wood
Just like we choose wood for our parquet floors according 

to its colour and grain, Bastien Chevalier chooses wood 
for his marquetry...

Can you guess which types of wood were used 
in this piece of marquetry?
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1    Maple
Maple wood is very light, 
sometimes almost white.

 2    Oak
The yellow-brown veins 
are clearly visible in oak.

 4    Burr walnut
The so-called burr walnut (also 
known as walnut burl) is defined by 
the presence of knots in the wood. 
This particular kind of growth is due 
to an injury, insect or parasite.

 3    Walnut
Walnut is dark and very strong. 
It has long been used in furniture.
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The wood from which heroes are born
Trees yield an extraordinary raw material that humankind 

has been using for millennia in a very wide range of uses: wood!

In reality, there’s more than just one wood: not all wood species 
have the same characteristics and therefore aren’t used for 

the same purposes. In addition to appearance and colour, there 
are many other properties that characterise a species...

In this carpentry shop, find out which wood is the heaviest, 
the most elastic and the most musical.
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106 grams = Balsa
This tree comes from the equatorial regions of South America. 
It produces an incredibly light wood that is perfect for model 
aircraft. Its name comes from Spanish and means ‘raft’, 
although it was actually Amazonian natives that used its 
trunks to make rafts.
 

488 grams = Fir
Fir wood is used in carpentry and joinery. It is a light 
wood, relatively soft and good value for money.
 

785 grams = Oak
Oak produces hardwood that is resistant to insects and fungi. 
It is a very popular wood in carpentry and parquet flooring. 
It is also used to make barrels for wine, hence the terms ‘aged 
in oak barrels’ and ‘oak-barrel aged’.
 

1,109 grams = Ipe
This tree is pronounced, and sometimes also written as, ‘epay’. 
It comes from the tropical regions of the Americas and is an 
extremely dense wood that will sink in water. It is prized for 
its stability and durability, for example in open-air decking.

Heavier than it looks!
Not all woods have the same density. Some are known 

for their lightness while others are so heavy that they sink... 
Can you find out which species they are?

Weigh these wooden cubes to find out which species 
they come from…



Up and away!
Each tree’s wood has different elastic properties.

Place the figurine on the different diving boards and, one 
by one, observe how high you can make it jump.

The higher the figurine jumps, the more energy was stored in the stretched 
diving board, and then transferred to the figurine.

Wood used from left to right: Linden / Beech / Cherry / Fir

Crash!
Wood is a fairly elastic material. So, just like a spring, 

it can store energy.

See this for yourself by building up this structure 
of overlapping battens following the pattern. Take care 

to hold on to your construction firmly.

Respect the necessary overlap and be careful 
when you let everything go!
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Musical wood
Thanks to wood’s resonant qualities, 

it is widely used for musical instruments. 
But do all woods sound the same?

To find out, it’s up to you: rank the samples 
in order of pitch, from the lowest to the highest 

and then check your rating with the baton.

Wood used:
Chêne  Oak
Épicéa  Spruce
Hêtre  Beech
Mélèze  Larch
Noyer  Walnut
Sapin  Fir
Tilleul  Linden
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Learn more about: Resonance
Lute-making is the art of shaping wood into musical instruments. 
Choosing the right wood is a serious matter, as there are very special 
conditions for wood to be considered resonant.
In addition to the choice of species (not all are suitable), altitude is a 
factor and should ideally be between 1,000 and 1,500 metres asl. The tree’s 
life also plays a major role. Ideally it will have grown slowly and steadily, 
leaving consistent rings. The part of the wood that is to be used must also 
be free of knots. Finally, it needs to be cut down at the right time of the 
year. In French-speaking Switzerland, such exceptional wood can be found 
in some forests in Vallée de Joux, Pays-d’en-Haut and Brévine. 
Spruce is widely used to make guitars, violins and pianos. For oboes and 
clarinets, it is often ebony that is used. Other species such as mahogany, 
poplar or willow are used to make the smaller components of instruments.



1    Swiss pine has a very unique smell that repels insects. 
In Switzerland, it is mainly found in mountainous regions, such 
as Valais and Graubünden. In Valais, there’s a Swiss pine forest 
outside of the village of Arolla, which is why they’re sometimes 
called ‘Arolla pines’.

2    Larch loses its needles in winter, which is rare for a conifer. 
It produces quality rot-proof wood and is used for the construction 
of Alpine chalets, for example. In Switzerland, the larch grows 
mainly in Valais, Ticino and Graubünden.

3    Spruce has an aroma that is certainly familiar, as it is used to 
make the famous Vacherin Mont d’Or cheese, giving it its characteristic 
taste. Spruces make up almost half of the forest area in the Vaud region.

4    European silver fir is often confused with spruce. It is distinguished 
by cones that grow upwards, whereas, on the spruce, they hang under 
the branches.
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At first sight...
Trees have a variety of odours, some of which may be spellbinding. 

In general, evergreens are more fragrant than deciduous trees.

By smelling their fragrances, try to discover which Swiss evergreen 
species are displayed here. Which do you prefer?



from small seed 

to old branch

lower floor
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Reference
number


This means:
more overleaf 



Animals and insects in the exhibition:

R1 Great Capricorn beetle

 Stag beetle 
The large claws of the stag beetle, called 
mandibles, are only found on males. 
They are used in battle to conquer females. 
Meanwhile, some smart beetles that only 
have small mandibles mate with females 
while watching the show and without 
having to fight. Their larvae feed on dead 
wood, such as oak.  

R2 Birch mazegill 
Birch mazegill grows on the trunks 
of several deciduous trees. 

R3 Giant woodwasp with parasitoid 
Giant woodwasps come from the same 
family as wasps, but they lay their eggs 
in wood. Using their ovipositor, which is a 
kind of long needle, they deposit the eggs 
to a depth of 3 cm. The other very fine 
wasp is a parasitoid, and it lays its eggs 
inside the larvae of giant woodwasps.

 Ash bark beetle 
Similar to the European spruce bark beetle, 
the ash bark beetle digs tunnels under 
the bark of already weakened ash trees. 

 Weaver beetle

 Leopard moths 
Leopard moths start life as caterpillars 
that devour the wood of pear and apple 
trees. Spending up to two years inside the 
branches, they dig impressive tunnels. 

R4 Cossus moths 
The large tunnels dug by the caterpillars 
of the cossus can weaken the tree to 
the point of death. 

S1 Dormouse 
The dormouse is a small, unusual and 
discreet nocturnal rodent. It is known for 
spending its days asleep in tree cavities. It is 
particularly fond of beech and oak forests. 

S2 Red squirrel 
The red squirrel is not that red after all! 
The colour of this climber varies from a 
reddish brown to a blackish brown. 
It seems that the actual colour depends 
on altitude: there are more blackish 
brown squirrels in the mountains. 

S3 Marten  
Unlike its urban cousin the weasel, 
the marten lives in the forest. It nests in 
trees, in cavities formed by woodpeckers 
or in squirrel nests. 

T Cockchafers  
Cockchafers are life-long tree eaters. 
Their larvae live in the soil and feed on tree 
roots, and, when they become adults, 
they will move on to eating tree leaves. 

U Cicadas 
Cicada larvae live in the soil and feed on 
roots. As adults, they feed on sap using their 
rostrum, with which they can both puncture 
and suck. 

V Carpenter ants 
Carpenter ants live in wood stumps, 
where they dig long tunnels. 

W European mole cricket 
These very large insects sever roots 
to move and feed.



 a   This isn’t going to work out...
That’s not a very convincing match. This couple will be unable 
to produce small trees... Try something else! 

 b    c   Dear Sir/Madam...
Congratulations, you have gathered the flowers of the lime/flat maple, 
a hermaphroditic species.

The two photos are identical, because the flowers are both male and 
female. This is the case for most fruit trees and most flowering plants. 
To avoid self-fertilisation and to promote genetic diversity, a tree’s 
stamens (the male part) and its stigmas (the female part) do not reach 
maturity at the same time. Their successful reproduction then relies 
on insects dispersing their pollen.   

 d    e   Which branch are you from?
Congratulations, you have gathered the male and female flowers 
of the oak/hazelnut tree, a monoecious species.
In these trees, a female flower is different from a male flower but both 
grow on the same tree. This is also the case for hazelnut, oak, pine and alder. 

 f    g   Do you live with your parents?
Congratulations, you have gathered the male and female flowers 
of the yew/white willow, a dioecious species.
Within this species, there are two types of trees: male trees with 
male flowers and female trees with female flowers. This is also 
the case for willow, yew, ginkgo and holly.
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Hey, you! With the beautiful flowers...
Trees have several modes of reproduction.

Find out which male flower will pollinate which 
female flower and then discover the story behind 

their romance.

·/·



Learn more about: The role of flowers
The reproductive organs of trees are found in their flowers. Sometimes 
they are male, sometimes female... and sometimes both!
The male part of a flower consists of stamens, which release pollen grains. 
The female part consists of a pistil. It receives the pollen and then fertili-
ses an egg that will eventually turn into a seed. As trees don’t move, the 
pollen grains must find other ways to reach the female part of a flower. 
They are helped in this by the wind and insects, which do all the hard work 
for the tree... Trees attract insects with nectar inside colourful and fragrant 
flowers. As an insect rummages inside the flower for the nectar, it rubs 
against stamens, which are loaded with pollen. The pollen it has collected 
later sticks to the pistils of others flowers once the insect has moved from 
one tree to another, thus ensuring the female gametes are fertilised. 



Legend
1. Herbarium board: lime tree
2. Herbarium board: female willow 
3. Herbarium board: male willow 
4. Elm flower  (mature stamens)
5. Elm flower  (mature pistils)
6. Birch flowers  
7. Pine flower 
8. Pine flower 
9. Cornel flower 
10. Bee
11. Hoverfly
12. Butterfly
13. Cherry blossom model
14. Fir pollen model
15. Chestnut tree pollen model
16. Hazelnut pollen model
17. Linden pollen model
18. Pine pollen model
19. Birch pollen model
20. Cherry model
21. Flower panties
22. Perfume spray
23. Fruit condoms

Flitting about
As you look around in these holes, you will 

discover many things to help you understand 
the sexuality of trees.

Is there something you’re curious about? 
Refer to the number for more information.
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1 - 3 The purpose of the herbarium boards is not 
only to help you identify species but also to know 
which species can be found in a certain region. 
Using the dates on the board, which show when 
a tree flowers, you can make a comparison with 
what is going on outside today. 

4 - 5 The flowers of the elm are hermaphrodi-
tic, but its male parts will flower earlier than its 
female parts. This delayed flowering prevents 
self-fertilisation, ensuring greater genetic diver-
sity. Unfortunately, elms have been decimated by 
the pervasive Dutch Elm disease, am illness cau-
sed by a fungus. It is so widespread that to repro-
duce the species has resorted to its contingency 
plan: sprouting shoots. As sexual reproduction 
is only possible in specimens that have reached 
maturity, seeing an elm in blossom has become a 
great privilege! 

6 Birch is the kind of tree that prefers not to ming-
le. Its male and female organs grow on the same 
specimen (monoecy), but in different places. The 
flowers of this tree are often discreet, as it does 
not seek help from insects, relying instead on the 
wind to spread its pollen. 

7 - 8 The Scots pine isn’t modest and readily flirts. 
It is a gymnosperm, which means ‘naked seed’. 
Fertilisation does not take place immediately af-
ter the pollen and ovule meet. It will take another 
year for the ovule to finally reach maturity and for 
insemination to take place. On a single tree, it’s 
therefore possible to observe three stages of pine 
cone: very small and very young cones waiting to 
receive pollen; those of the previous year in the 
process of fertilisation, larger but still green; and 
finally, two-year-old mature brown cones that 
will soon release seeds. 

9 Although this tree is known as the male cornel, 
it has hermaphroditic flowers! It also has the par-
ticularity of blossoming before all the other fruit 
trees... a great advantage when it comes to mars-
halling pollinators! 

10 - 12 Attracted by a tree’s beautiful fragrant flo-
wers, insects rub against the stamens and cover 
themselves in pollen. When they then rummage 
for nectar in another flower of the same species, 
the pollen then sticks to the tips of the pistils, lea-
ding to fertilisation. In return for transporting the 
pollen so effectively, insects are rewarded with 
sweet nectar.

13 This cherry blossom (enlarged here seven 
times) is hermaphroditic. The male (A stamens) 
and female (B pistil) parts are grouped on the 
same flower. This fruit tree waits until April and 
its milder temperatures before flowering. As it is 
quite late in the year, it has to compensate to at-
tract enough pollinating insects, so it grows large 
and striking, white flowers.

14 - 19 Are you allergic to pollen? Would it make 
you feel worse knowing that pollen contains the 
male seeds of trees... Pollen grains all have spe-
cial shapes, meaning they either cling to pollina-
tors or disperse effortlessly in the wind, for exam-
ple thanks to small air-filled sacs, like those of 
the Fir. Here they are enlarged about a thousand 
times, but in real life they are microscopic: bet-
ween 10 and 100 microns.

21 - 22 We are reminded here, by beautiful flowe-
ry knickers and a perfume spray, that it’s been a 
long time since the use of flowers for seduction 
stopped being limited to pollinating insects... 

23 These fruity condoms remind us, somewhat 
provocatively, that trees also protect themselves 
from bearing unwanted offspring. Various stra-
tegies exist to avoid self-fertilisation. Moreover, 
an oak tree cannot reproduce with a willow tree, 
even if an oak pollen grain sticks to a female wil-
low flower...
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Taxi!
Trees are unable to move and have developed 

several techniques for spreading their seeds. In some 
cases, animals transport a tree’s seeds without 

even knowing it. This is known as zoochory.

The weasel, for example, clearly loves the cherries that fall 
to the ground in the spring and fills its belly with them. 

The cherry stones then turn up in the weasel’s droppings. 
Wild boars and jays have a somewhat more palatable 
approach and disperse acorns without eating them.



Learn more about: Seed dispersal - Zoochory
When seeds are transported away from the mother tree by animals, 
we talk of zoochory. Some seeds cling to the fur of animals or the feathers 
of birds, only to fall back off some way away. They can also be eaten. 
And that’s why we have fleshy fruit!
Fruit is brightly coloured and sweet tasting, so animals can’t get enough 
of it. The pulp is digested whereas the seed, protected in its shell, cannot 
be. It is therefore rejected during defecation. On the tree, the seed remains 
protected whilst it matures, inside fruit that remains an unnoticeable 
(green) colour throughout its development. When the seed is ready, the 
fruit turns a bright colour and emits an appetising smell to attract rave-
nous animals.
Humans can also encourage the spread of seeds: apple cores thrown 
into the wild, spreading chestnuts, cherry stones spat out at picnics... 



In the wind
Some seeds are given the gift of wings. As seeds are 

lightweight, they are helped along their way by the wind, 
flying off and promoting the conquest of new territory.

Other seeds, such as chestnuts, are obviously 
not forced to rely on this technique!

Demonstration every 
30 minutes (approx.)

Listen o ut: a be ll will 
ring just before it starts
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Learn more about: Seed dispersal - Anemochory
Trees are unable to move and have therefore developed a number 
of techniques to spread their seeds to ensure the survival of the species 
should conditions change. When seeds are transported away from the 
mother tree by the wind, we talk of anemochory (a bit like ‘anemometer’). 
These trees have rather light seeds equipped with wings, e.g., maple, 
lime, elm and birch. It allows them to be transported over long distances: 
up to 5 km for maple, 100 m for birch and 80 m for lime. 
However, this sort of rather random journey is not without its risk, 
as the seed may end up in the shade of another tree, in a lake or, worse, 
on a road. This is one of the reasons why trees produce such large 
quantities of seeds.
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Comb-shaped roots
The roots of the spruce first form a horizontal 
network on the soil’s surface (primary roots). 
Vertical taproots grow from these at the centre. 
The spruce’s roots are generally shallow, making 
it vulnerable to storms and avalanches.

Although the white fir is also coniferous, it 
develops more primary roots and much deeper 
secondary taproots.

Brush-shaped roots
The roots of the alder form a dense network 
of oblique roots that grow out from a primary 
vertical taproot. Horizontal roots are few in 
number and short in length. This allows the 
tree to grow in a waterlogged environment. 

Even though the plane tree’s root architecture 
is different, it has powerful roots. It is planted 
in cities and along rivers to retain the soil.

Strange roots...
All trees have roots. And just as there is a great variety in the general 
appearance of trees, the architecture of their roots also varies among 

species and according to the soil in which they grow.

With a little imagination and assuming that the soil is ideal for 
their growth, can you tell apart the roots of the spruce and the alder? 

Do they look like a comb, a whip or a brush? Open the doors with 
the right keys. Be careful, there’s an intruder!

Translation: Aulne  Alder  /  Épicéa  Spruce

·/·



Learn more about: Roots
Roots are very important. They ensure the tree remains anchored in 
the ground and provide it with water and minerals. They also serve as 
a place to store reserves. 
It’s not just the species of tree that defines the root architecture but 
also the age of the specimen and the type of soil. Roots can be creepers 
or sinkers. Young trees begin by making a central taproot that later 
branches out. Over the years, primary horizontal creepers and vertical 
sinkers form. In adulthood, roots rarely go beyond 1.50 m deep and 
generally remain in the first 60 cm. 
The fine roots (with a diameter of less than 1 mm) that explore the soil 
in search of water represent only 5% of the total root mass but 90% of 
the total root length! These small roots are called rootlets, are renewed 
every year, and play host to mycorrhizal fungi. 
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Facing the elements
The majority of trees are not lucky enough to grow 

in ideal soil under perfect conditions. So, how do 
they overcome physical obstacles and withstand 

difficult climate conditions?

Imagine what the roots of these three trees look 
like and then uproot them to find out.

Pushed into a pot
As roots are constantly 
seeking water, in pot plants 
they will eventually take 
over the entire pot, even 
taking on its shape. And if 
there is a hole in the pot with 
water underneath it, they 
will also grow out through 
the hole. 

Pushed into the wind
Standing up to the wind 
requires trees to build 
stronger downwind roots. 
These thick roots will act 
like a crutch.

Pushed into stony soil
If they are to go deeper, 
roots must sometimes 
deal with obstacles, either 
by bypassing them, e.g., 
working their way between 
the stones, or by pushing 
them to one side. The latter 
is what happens in the city 
when roots lift paving slabs.
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A fragile balance
These blocks illustrate all the living creatures in a tree and 

can be built into a tower. Once you’ve built it up, take turns to gently 
remove one block at a time.

Gradually, as you remove species from the tree, you make 
the tower more fragile. This reflects the way a tree’s biodiversity 

becomes more fragile as species disappear.

Whoever makes the tower fall loses!

Thrush

Jay

Ant

Bumble bee

Fungus

Earthworm

Marten

Dormouse

Squirrel

Wild boar

Mistletoe

Ivy

Cockchafer larva

Black 
woodpecker

Butterfly

Robin

Stag beetle



Learn more about: Biodiversity
An ecosystem is a whole – it’s made up of a community of creatures 
living in interdependence with their environment. The equilibrium 
of an ecosystem is fragile. Sometimes it is enough for only one species 
to become rare or disappear for the whole system to be put at risk. 
That is why the preservation of biodiversity is so important.
In adapting the famous game Jenga©, we wanted show the richness 
of a tree’s ecosystem and also demonstrate the fragility of this complex 
system.



Exchanges
As we all know, trees have neither eyes nor ears, but they do 

interact with their environment and other living beings.

Choose an organism from among the selection and guess 
how it might interact with the tree.

To find out the answer, slide your chosen organism 
into the slot!

Bees – Reward: Pollen grains are the male seed of trees. Their sole purpose is 
to fertilise the female part of a flower and ensure a seed is formed. But even when 
the pollen is ready, it still has to be able to move! Many trees recruit insects as 
matchmakers. They draw them in with an enticing smell and with nectar, a sweet 
substance produced only for this purpose. It’s a win-win situation!

Kudus – Early warning system… When Kudus first graze the foliage of an 
acacia tree, the tree produces tannins, which make its leaves taste astringent. 
The kudus are then less likely to eat them and will move on to the next tree. 
But the first acacia tree to be attacked also released volatile ethylene, which warns 
its neighbours of what has just happened. This causes the surrounding acacias 
to produce tannins to avoid being eaten too.

Mycorrhizae – Swaps: The mycelia of some fungi delicately surround the roots 
of the tree. These are known as mycorrhizae. Having coated the root, the fungus 
turns to the soil and skilfully extracts nutrients and mineral salts. It passes them on 
to the tree, which needs them to exist. In return, the tree provides the fungus with 
sugar, which it has made through photosynthesis. As the fungus lacks chlorophyll, 
it is unable to produce its own organic matter. For every metre of root, there is about 
one kilometre of mycorrhizal filaments! Such ‘win-win’ collaborations are called 
symbiosis. 

Rootworm larvae: Psst! When trees are attacked by herbivorous insects, they 
produce repellent substances that deter their assailants. They may also emit other 
substances, some of which attract predatory insects that feed on the herbivorous 
insect that first attacked the tree.

Caring people – Free hugs: There are no rules about hugging trees or talking 
to them. However, there is also no evidence to suggest that it will have any influence 
on them. But, of course, we can’t rule out that it will make you feel better...
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Learn more about: Allelopathy
Just as is the case with animals, plants both compete and cooperate 
with each other. For a long time, research in this area has focused 
on agricultural crops and only recently on trees.
A tree produces many chemical compounds, some of which are un-
necessary for its own metabolism. They are called secondary metabolites. 
We now know these substances are involved in interactions with other 
animal or plant species. For example, they produce pleasant smells in 
flowers, contributing to pollination by attracting insects. They can also 
give an unpleasant taste to leaves, deterring anyone or anything from 
eating them or allowing the tree to defend itself against attacks from 
microorganisms.
The term used to describe interaction among species is ‘allelopathy’.



3,000,000,000,000
Researchers at Yale University 
(USA) have estimated the num-
ber of trees on Earth at three 
trillion: that’s about 400 trees 
for every person on the planet. 
Twelve thousand years ago, be-
fore the advent of agriculture, 
the world had more than dou-
ble that number. Currently, it is 
estimated that the Earth loses 
about 10 to 15 billion trees each 
year due to deforestation. In 
Switzerland, on the other hand, 
the forest area is increasing 
slightly. 

10,000 m2 (= 1 hectare)
This is how much foliar con-
tact surface area there is on 
a medium-sized tree. In other 
words, it’s the space that would 
be taken up if you placed all the 
leaves of a tree on the ground 
next to each other. That’s the 
equivalent of 1½ international 
football fields! In comparison, 
the outside surface area of a 
human being is hardly greater 
than 2m2. 

850 km/h
According to researchers at 
Caltech (USA), a tree is respon-
sible for the fastest biological 
movement ever observed: 850 
kilometres per hour. When the 
air is dry enough, the stamens 
of the mulberry tree suddenly 
flick up to release pollen grains, 
ensuring they are fully disper-
sed by the wind. 

 

60,000
This is the number of tree speci-
es known in the world. Of these 
60,000 species, at least 10,000 
are threatened with extinction. 
Brazil lists more than 8,700 tree 
species and is therefore the 
country with the greatest varie-
ty of trees in its territory.

In tiny Switzerland, on the 
other hand, there are only 47 
listed native tree species (7 
coniferous and 40 deciduous 
species). 

1,500 hectares
This is the area occupied by 
forest in the commune of 
Lausanne, i.e., nearly 40% of 
its surface area! The Lausanne 
forest is made up of the Jorat 
forests, the Vernand forests and 
the Sauvabelin forest with its 
well-known tower built of local 
wood. The forests of Vernand 
are home to the oldest tree in 
the Lausanne forests, a vene-
rable oak which is at least 400 
years old. 

115 m
The tallest species of tree is 
the California redwood, which 
is native to the west coast of 
the United States. It can reach 
115 metres in height. The ma-
ximum size of a tree in a par-
ticular region is limited by the 
physical constraints of gravity 
and sap rise and factors such as 
sunshine, altitude and climate. 
The tallest tree in Lausanne is a 
fir tree that is 42 metres high. 

3x
The root system of a tree is on 
average three times wider than 
its crown. If a tree has a crown 
with a diameter of 10 m, its root 
system will extend to a dia-
meter of about 30 m. The depth 
of the root system is about 
10 times less than the height of 
the tree. 

5,000 years old
This is the estimated age of 
one of the world’s oldest trees, 
a bristlecone pine located in 
California’s Rocky Mountains 
(USA). It was baptised Methuse-
lah in reference to the character 
from the Old Testament who 
died at the age of 969 and beca-
me a symbol of longevity. This 
tree was already more than 
2,400 years old when the Old 
Testament was written, which 
is dated at about 600 BC. 

300 l/d
This is the amount of water 
released into the air by an adult 
tree in a tropical forest. All this 
water means the atmosphere 
is very humid, which is a major 
factor determining the amount 
of rainfall received by South 
America.  

Hanging 
nest boxes



1 Carbon
Carbon is a chemical element of immense importance. 

It is the second main constituent of all living beings, after water (H2O). 
All life on Earth is carbon based.

Sugar
Common sugar, or ‘glucose’, 
is a molecule composed 
of six carbon atoms, 12 
hydrogen atoms and six 
oxygen atoms (C6H12O6). 
Plants produce glucose 
through photosynthesis.

Coal
Coal is a rock composed 
of 80% to 90% carbon 
that has resulted from 
the carbonisation of plant 
organisms. It has been used 
as a fuel for centuries and 
is one of the main sources 
of energy in industrialised 
countries.

Carbon fibre
Fibres composed mainly 
of carbon can be spun in 
their thousands into a yarn, 
which is then woven into a 
fabric. The resulting ma-
terial is generally used as 
reinforcement in composite 
materials, enabling the pro-
duction of rigid, resistant 
and very light parts.

Carbon dioxide
Carbon dioxide, widely 
known as CO2, also 
contains carbon. It is CO2 
in the atmosphere that 
plants capture during 
photosynthesis. They 
extract the carbon and use 
it to form plant matter. 
When organic matter (oil, 
wood, coal, etc.) is burned, 
CO2 is released into the 
atmosphere, where it has 
been accumulating and 
contributing to global 
warming. And finally, the 
bubbles of fizzy drinks also 
contain CO2.

Graphite
Graphite is a mineral 
structured in sheets, and, 
like diamonds, essentially 
composed of carbon. It is 
a dark coloured material 
found in pencil leads and 
engine components.

The human body
That’s right! We, too, are 
made of a lot of carbon! 
After oxygen (approx. 65%), 
carbon is the second major 
element in the human 
body at about 18%. The 
other main constituents 
are hydrogen, nitrogen, 
calcium and traces of other 
elements.

Diamond
Diamond is 100% carbon. 
It is the hardest natural 
material and is therefore 
often used as a cutting tool. 
Thanks to its sparkle and 
its transparency, it is has 
also become a very popular 
precious material for use in 
jewellery.

Wood
On average, wood is half 
carbon, with the other 
half containing oxygen, 
hydrogen, nitrogen and 
mineral salts in smaller 
quantities.
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2 Weight your carbon
There is carbon in the air in the form of carbon dioxide. 

However, it is difficult to imagine and compare the quantities 
of carbon present in the air and in a piece of wood!

How many pieces of wood contain the same amount of 
carbon as a bus-sized volume of air? (A real bus, of course!) 

Balance the scales to find out!

·/·



Learn more about: Carbon sinks
There are natural reservoirs that store atmospheric CO2, known as 
carbon sinks. The main sinks today are the oceans, which trap about 50%, 
and plants, which trap about 20%.
In the context of global warming, carbon sinks are of considerable 
importance, because CO2 is one of the gases responsible for the greenhouse 
effect. Humans are also exploiting sinks created by very slow biological 
processes (coal and oil), leaving only oceans and forests. Scientists 
are now investigating techniques for artificially trapping atmospheric CO2.

Answer:
It takes about eight pieces of wood to strike the carbon balance. 

Calculations
Air is 0.04% CO2. So, in one cubic metre (m3, i.e., 1,000 l) of air, 
there is about 0.4 litres of CO2.
We also know that carbon represents 27.3% of the mass of CO2 
and that CO2 weighs 1.87 grams per litre.
So, 0.4 × 0.273 × 1.87 = 0.2 grams of carbon in 1 m3 of air.
Now, we know that a bus is 12 m long, 2.55 m wide and 3.10 m high, 
so its volume is 95 m3.

So, there is 0.2 × 95 = 19 grams of carbon in the volume of air 
equivalent to the size of a bus.
—
Wood is composed of about 50% carbon.
The pieces of wood each weigh five grams, therefore containing 
about 2.5 grams of carbon.
—
It therefore takes  19—

2,5
 = 7,6 or 8 whole pieces of wood to make 

the scales balance.



3 Photosynthesis 
Like most plants, trees produce their own organic matter 

through photosynthesis.

Help Luce the Leaf photosynthesise, by giving her what 
she needs: wind, water and light!

Screen
For photosynthesis, Luce the Leaf needs three things:

carbon dioxide    water    light
 

— 

Photosynthesis in progress...

carbon dioxide + water + light   water + oxygen + sugar
 

— 

The sugar produced by photosynthesis is called glucose. It is then 
transformed by chemical reactions into more complex molecules such 

as lignin and cellulose, the main constituents of wood.
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Learn more about: Photosynthesis
Photosynthesis is the process of transforming light energy into chemical 
energy and producing carbohydrates, which are essential for a tree’s me-
tabolism. The process takes place in chloroplasts, specialised cells located 
mainly in the green stems and leaves. These parts are green because of 
the presence of a pigment, chlorophyll. Chlorophyll breaks down in light, 
providing chemical energy. There are five million chloroplasts per square 
centimetre of leaf, which allows for very effective photosynthesis, even 
when there is not much sunlight!
Photosynthesis is a two-stage process:

1. Transforming light energy into chemical energy 

2. Manufacturing organic compounds: carbohydrates 
This can be summarised in the form of a chemical equation:

6 CO2 + 12 H2O + light  6 O2 + 6 H2O + C6H12O6

The CO2 and water molecules are broken down and rearranged to form 
sugar molecules. The waste from this reaction is water and oxygen. 
When the rate of photosynthesis is very high, any excess sugar can be 
stored in the trunk as starch. It plays no role there in the structure of the 
plant, and it can then be quickly reprocessed as needed.
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4 Autotrophs

Animals are so-called 
heterotrophic organisms, i.e., 
they eat organic material to 

obtain carbon.
In contrast, autotrophic 

organisms are able to produce 
organic matter from inorganic 

matter.
Trees are an example of this. 

By using solar energy, 
they can produce their food.

This ficus finds everything it needs 
to live in this closed jar. Light is the only 

external contribution.

·/·



Learn more about: Autotrophs vs heterotrophs
In contrast to heterotrophic animals, which acquire organic matter by 
feeding on other species, trees are autotrophic. They produce their organic 
matter through various reactions, including photosynthesis. But trees also 
breathe!
Breathing, or respiration, is a biological process necessary for the meta-
bolism of all living beings. It creates chemical energy by breaking down 
glucose using oxygen and water, producing CO2 and water.

O2

CO2

H2O

sugar

 photo-
synthesis

tree
solar energy

breathing

chemical
energy

jar
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Foliage
The colour palette of trees 

is unlimited.

Choose a leaf of the colour that inspires 
you and make your ideal tree leaf.

Then hang it on the coloured 
wall to help create a rainbow foliage!

Please only use one or two 
leaves per person!

·/·



Learn more about: The colour of the leaves
There are a thousand shades of green in the foliage of trees. The autumn 
spectrum of leaf colours is even wider: from bright yellow to fiery red and 
in between every orange imaginable.
The green leaves turn to autumn colours when the pigment chlorophyll 
stops renewing itself. From then on, it is the other pigments in the leaves, 
called carotenoids, that take over and give the yellow-orange tones. The 
red colour comes from yet another family of pigments, anthocyanins, 
produced by the degradation of sugars at the end of the summer.
Deciduous trees are those that lose their foliage in autumn (broad-leafed 
trees and larches) and evergreen trees are those that keep their foliage in 
winter (most other conifers).
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Under the microscope
Adjust the microscope as necessary, 

study the different samples and enter the world 
of the very small.

Objects under the microscope:
1 Larch (cross section): The difference between the wood formed 

in spring (light) and in summer (dark) can be very clearly seen in 
the larch.

2 Oak (cross section): See what makes up a ring. Large vessels are 
formed in the spring and smaller ones in the summer. 

3 Palm tree (cross section): As the palm is not really a tree, it has no 
growth rings. Note the many fibres that store and circulate sap.

4 Birch fruits: The birch seed is found in a fruit. It has tiny wings, 
meaning it can float on the wind.

5 Bostrichidae: These small beetles feed on wood. The larvae dig 
tunnels under the bark.

6 Longicorn: Longhorn beetles are insects that live around dead 
wood, upon which their larvae develop and feed.

7 Elm pollen: The flat, disc-like pollen grain of the elm has between 
four and six small holes on its side. These are the pores that allow 
fertilisation to take place.

8 White fir pollen: The Mickey-Mouse shaped pollen grains of the fir 
tree fill their sacs with air to move in the wind and find a female 
flower.

9 Maple leaf with galls: Observe the dozens of small galls formed by 
a mite on a field maple leaf.

10 Male willow flower: Around one hundred small flowers, each with 
two stamens, make up the male catkins of the willow tree.

11 Female willow flower: No petals and only pistils can be seen on 
this grouping of a hundred small flowers that makes up the fema-
le catkins of the willow.



Translation french  english 
L'arbre à chat  The cat tree
L'arbre animé  The animated tree
L'arbre intérieur  The inner tree
L'arbre érigé  The constructed tree
L'arbre joueur  The playful tree
L'arbre magique  The magic tree
L'arbre en équilibre  The tree in balance
L'arbre exploité  The exploited tree
L'arbre protégé  The protected tree
L'arbre futé  The smart tree
L'arbre en bois... vraiment ?  The wooden tree... really?
L'arbre vaudois  The Vaud tree
L'arbre protecteur  The protective tree
L'arbre connecté  The connected tree
L'arbre éternel  The eternal tree

Hollow 
trunks




