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Aspen – the world’s 
largest organism

Aspen trees are found throughout Sweden and are one of our most common deci-
duous trees. They have several distinguishing features, in terms of both appearan-
ce and function. Aspen bark is rich in nutrients, which means that it benefits very 
many species. In the winter, aspen trees stand bare, revealing their sturdy branches, 
whilst in the summer they are covered in green, trembling leaves. In the autumn, 
aspen is the most beautiful tree in the forest, displaying the most colourful leaves 
before they are shed, turning the ground below a brilliant shade of yellow.

◀ Aspen trees regenerate pri-
marily by growing suckers. 
In exceptional cases, stands 
of genetically identical 
trees can form, covering 
dozens of hectares. One 
example of this is the 
world’s largest organism, 
the Pando aspen clone. 

 Aspen clone in Byske 
Älvdal.

Aspen
Aspen belongs to the Populus genus and is the only 
wild tree in this genus. After birch, aspen is the most 
common deciduous tree in Sweden’s forestlands and 
represents just under 2% of the country’s  growing 
stocks. Young aspens grow extremely fast, with 
growth in height eventually tapering off. Old aspens 
are relatively uncommon because they are prone to 
wood-decay fungus and do not thrive in the shade, so 
when the surrounding forest grows tall, the aspens 
die. Aspen leaves are round and very flat, which means 
they move in the slightest breeze. The Latin name for 
European aspen, Populus tremula, means trembling. 

In the autumn, aspen leaves turn beautiful col-
ours. The leaves of a single tree can vary from green 
through orange-yellow to fiery red. Aspen is a pioneer 
tree species, which means it colonises disrupted 
habitats, such as a clearcut or the aftermath of a large 

forest fire, unlike spruce, which is a secondary tree 
species and grows in dense forest. 

The male and female flowers are found on separate 
trees and as such aspen is called dioecious, unlike 
birch, which has both the male and female flowers on 
the same tree.

Norrland’s temperate deciduous forest as 
a habitat for an umbrella species
Sweden is home to eight temperate deciduous species: 
elm, ash, hornbeam, beech, oak, wild cherry, lime and 
maple. Common to all is that their natural habitats 
are found south of the Dal River and they have strict 
needs as regards soil and climate. 

Aspen is sometimes referred to as Norrland’s 
temperate deciduous tree because of its value to other 
species dependent on aspen. In the coniferous forest 
region, for example, aspen is the host species for most 
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insects. Old aspens are very prone to wood fungi that 
break down the wood and allow foraging and nesting 
woodpeckers to easily peck holes. The holes created by 
woodpeckers are often inhabited by other bird species 
or small mammals such as martens. 

One woodpecker species that likes aspens is the 
white-backed woodpecker. The white-backed wood-
pecker lives in forests dominated by deciduous trees 
with dying and dead trees, which offer ample forag-
ing. This species is extremely rare in Sweden due to 
the decline in the deciduous-dominated forests and 
the species is also known as an umbrella species. An 
umbrella species is a species that is easily identified 
and acts as an umbrella for other susceptible species, 
that is, if measures are taken to benefit the umbrella 
species, a number of other species also benefit. Today, 
measures are in place to recreate deciduous-dominat-
ed forests so that the white-backed woodpecker and 
all other species under its umbrella are able to thrive. 

Vegetative reproduction
As mentioned earlier, aspen is a pioneer tree species 
and most pioneer tree species have seeds that are eas-
ily spread and that easily germinate. Although aspen 
seeds can spread very long distances, in all essentials 
they require ideal conditions to germinate and sur-
vive. The best seedbed is recently burned forestland, 
but since forest fires are increasingly more contained, 
aspen regeneration by seed is very rare, especially in 
Norrland. Despite this, aspen is a thriving and com-
mon tree species in Swedish forestlands and instead 
relies on vegetative reproduction by very effective 
sucker regeneration. 

One example of vegetative reproduction is the straw-
berry plant. They produce long runners and when 
these reach the soil a new plant, genetically identical 
to the original plant, grows. Aspen behaves similar-

ly, but in this case using roots rather than runners. 
Aspen has a very expansive root system and following 
a disruption it can produce a large number of suckers 
in a small area. The disruption triggering the suckers 
could be a fire, a clearing that opens when a tree is 
windthrown or the parent tree being  harvested. 

The new suckers are genetically identical, that 

is, they are clones of the original tree and the trees 
growing from them are like identical twins. A clone 
can be distinguished from the surrounding forest by 
certain morphological characteristics, such as bark 
structure, branch angles, leaf shape and resistance to 
disease. A clone can also be discerned in the autumn 
as all the cloned trees turn the same autumn colours 
in unison and then shed their leaves together. 

Since the trees are clones, they are also all of the 
same biological sex, that is, male trees or female 
trees. The clones are usually quite small and all within 
an area of no more than 0.1 hectares, but in some 
cases may spread further afield. In most cases, an 
aspen forest is comprised of several clones, as well as 
trees generated from seeds, that is, they are not part 
of a clone. 

Pando – the world’s largest organism
The world’s largest animal is the blue whale, which 
can weigh up to 185 metric tons, and the world’s 
largest tree is the sequoia sempervirens, or California 
redwood, which can grow to over 100 metres tall. But 
aspen is also one of Earth’s giants, with one prime 
example being a forest in Fishlake National Forest in 
Utah, in the western United States. This is home to 
an aspen clone that has been named Pando, which is 
Latin for ‘I spread out’. 

Scientists postulate that Pando originated from a 
single seed that germinated on the site 80,000 years 
ago. Today, the clone is comprised of some 40,000 
stems, which together weigh an estimated 6,000 
metric tons, making it the world’s largest organism. 
When the clone was discovered in the 1970s, scientists 
could see that the trees had identical morphological 
characteristics, such as the same branch angles, bark 
structure and so forth. 

Once DNA techniques were developed in the 1990s, 
it was then possible to prove that this was a clone and 
it was named Pando. Today, Pando covers 43 hectares, 
which is a little more than 60 football pitches. It is 
extremely rare for aspen clones to become this big 
and old, but Pando is believed to have grown under 

A clone can also be discerned in the 
autumn as all the cloned trees turn the 

same autumn colours in unison.
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ideal conditions with recurring forest fires eliminating 
any competition from conifers. 

The fires may also have killed the standing aspen, 
but the disruptions have triggered new shoots from 
the enormous root system to create new aspen forest. 
The new forest is the same organism as the previous 
one as the root system remains the same. 

Unfortunately, today scientists can see signs that 
Pando is dying. The oldest trees are about 130 years 
old, but no regeneration is being seen in the area, 
which is a sign that the clone is dying. There are 
several different reasons why the clone is not produc-
ing any new shoots, such as the many hoofed animals 
grazing on the aspen shoots in the ground, preventing 
them from ever growing larger. There are also other 
vermin, such as insects, that can kill the trees. One 
of the primary reasons for Pando’s decline is the lack 
of forest fires in the area. In order to protect cabins, 
camping sites and toilets built for visitors, forest fires 
are effectively contained and extinguished. However, 
efforts are now under way to try to help Pando to get 
back on track by setting up fences to keep grazing 
animals away from the aspen cone. 

Tremble like an aspen leaf
The fact that aspen leaves tremble even in the slight-
est breeze has provided the root for its name in both 
Latin and English. In Latin, European aspen is called 

Populus tremula, with tremula meaning trembling. In 
English, American aspen is commonly called quaking 
aspen or trembling aspen. 

In the 1600s, Canadian lumberjacks believed the as-
pens were trembling with fear, because they believed 
the cross on which Jesus was crucified was made of 
aspen. The biological reason for aspen leaves trem-
bling is that the leaf stalks are long and flattened, 
which allows the slightest breeze to cause the leaves 
to shake. One advantage for the tree is that insect 
pests have trouble clinging to the leaves.

Matchsticks and sauna benches
Aspen wood is soft and pliable and one of our lightest 
woods. Historically, aspen wood has been used for 
boxes, vats, troughs and ladles. The fibres are long 
and light-coloured, which also makes aspen wood 
well suited to the production of finer quality paper. 

The straight fibres make aspen wood ideal for 
matchstick production, and all matchsticks produced 
in Sweden today are made from aspen wood. Half a 
cubic metre of aspen wood is enough for one mil-
lion matchsticks. Poor thermal conduction and the 
fact that aspen wood does not secrete resin makes it 
particularly suitable for use in saunas, such as for the 
benches and other interior fittings. The wood has no 
inherent odour or taste, so it can also be used to make 
chopsticks.

Project PINUS, a project for innovative experiences in managed forests, aims to gather the tourism industry, the forest industry and forestry 
academia in efforts to create opportunities for tourism in managed forests. Project PINUS began in August 2016 and runs until November 2019. 
The Museum of Forestry in Lycksele is the project owner.


