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ABSTRACT 

 
There are over 900 plant communities in the Alps and this research project explores how these 
can be used in UK gardens. The author examines the diversity of plants that should be 
considered as an alpine plant in a garden and which plant communities can contribute to the 
cultivation of plants from the Alps in a garden setting. The climatic, geological and soil 
conditions that contribute to the formation of different plant communities are considered and 
their significance for garden cultivation is evaluated. A selection of plant communities from 
different altitudinal zones and the characteristic species that make up these communities is 
explored, and the author considers if they could be used in a garden setting to improve the 
cultivation, display, interpretation and conservation of plants from the Alps.   

Figure a: The harsh environment of Piz Muragl (3157m). (Image: Jones, 2019) 
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1. INTRODUCTION 

MOUNTAIN PLANTS OF THE EUROPEAN ALPS 
 
Spanning 1,200 km across eight different countries (Mathieu, 2019) the Alps are the most 
extensive mountain range in Europe, stretching from the Mediterranean Sea in the west to the 
Adriatic coast in the east, and are home to world-famous peaks such as Mont Blanc and the 
Matterhorn. New mountainous habitats were created when the Alps were formed 50 million 
years ago and the subsequent ice ages shaped the landscape and influenced both the 
habitats and plants that find their home here (Weber, 2009). The plants of the Alps migrated 
and evolved to form one of the richest and most diverse floras in Europe, home to around 
4,500 wild plant species and representing 39% of the European flora (WWF, 2020), with 500 
species found nowhere else in the world (Alpine Seed Conservation and Research Network, 
2019). 

The Alps are classified as one of 24 centres of plant diversity in Europe and are also 
recognised as the most threatened (Alpine Seed Conservation and Research Network, 2019). 
Plant collecting, the introduction of foreign species, agriculture, the power industry and 
recreational activities such as winter tourism have all had a direct impact on the flora of the 
Alps (Landolt, Urbanska, 2003). The input of atmospheric nutrients and the changing climate 
are also having a significant effect (Landolt, Urbanska, 2003). Temperatures in the Alps are 
increasing almost twice as quickly as they are in the rest of the northern hemisphere, with a 
rise of almost +2°C recorded since the late 19th century (Alpine Convention, 2020). 
 

Figure 1: Map of the Alps (Image: Poulsen et al., 2019) 
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Today, approximately 900 different plant 
communities find their home in the 
habitats of the Alps (Mühldorfer, 2004).  
 
In this research project I have four key 
objectives: 

1. To understand the environmental 
and geological conditions which 
influence plant growth in the Alps 
and how this can inform the 
cultivation of alpine plants in a 
garden setting. 

2. To identify the different habitats 
and plant communities from the 
valley bottoms to the high 
summits, and to discover the 
human influences on plant communities and how they could be replicated in a garden 
setting. 

3. To recognise the current threats to the alpine environment and plant life and to 
ascertain the general public’s view of plants from the Alps. 

4. To review the different plant communities and how they could be used in a garden 
setting to inform cultivation, display and interpretation, and to improve public 
understanding of the diversity of alpine plants to aid the conservation of biodiversity in 
the Alps.  

 
2. ALPINE PLANTS 

 
For hundreds of years plant hunters, botanists 
and avid enthusiasts have documented, 
collected and cultivated plants from across the 
Alps for their medicinal value, vibrant flowers 
and interesting forms (Jermyn, 2005). In order 
to fully understand these habitats and plant 
communities it is important to first understand 
the different types of plants included. 
Gardeners often talk about ‘alpine plants’, but 
what exactly are alpine plants and are they well 
understood? 
 
William Robinson broadly defined alpine plants 
in his book Alpine Flowers for Gardens as any 
plant that grows ‘naturally on all high mountain 
chains’ (Robinson, 1910). However, the 

ecological definition for alpine plants is more specific: ‘plants that grow above or beyond the 
treeline’ (Good, Millward, 2007). This area of the mountain is often referred to as the ‘alpine 
life zone’ (Körner, 1999) and is dependent on knowing where the treeline sits on the mountain.  
 

Figure 3: The ancient ancestor of the Edelweiss 
(Leontopodium nivale) that arrived in the Alps from 
Asia during the ice ages would be unrecognisable 
as evolution has changed this iconic flower’s 
characteristics (Weber, 2009). (Image: Meumann, 
2018) 

Figure 2: Plants migrated to the Alps from the 
Mediterranean basin and North Africa including Crocus 
albiflorus (Weber, 2009). (Image: Senn, 2020) 
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The treeline is the most visible boundary in the Alps. It is a rough line connecting the highest 
patches of forest, although the term ‘timberline’ is also sometimes used to denote the upper  
limit of closed forest (Körner, 1999) which is generally considered to be about 50-300m lower 
than the treeline (Landolt, Urbanska, 2003). Summer temperatures are the main factor 
influencing the treeline as most trees at high altitudes require warm summers for forming new 
shoots, roots and the ripening of buds, and to build up cell walls and energy reserves to protect 
them from winter frosts (Landolt, Urbanska, 2003).  
 
However, the treeline is not strictly a horizonal line; it appears ‘frayed’ by several natural and 
human influences such as avalanches, strong winds, forest clearing and grazing (Landolt, 
Urbanska, 2003). Trees may also find a home in favourable microclimates above the tree line 

(Landolt, Urbanska, 
2003), which begs the 
question, are these trees 
alpine plants? 
 
To better understand 
how garden visitors view 
alpine plants, I undertook 
a questionnaire with 
visitors to the Rock 
Garden and Alpine 
House at RHS Garden 
Wisley. Interestingly, only 
one visitor out of 30 
surveyed agreed with the 
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Figure 4: Illustration of the treeline in the Engadine, Switzerland. The treeline has also been interrupted by human 
activity and settlements (Image: Jones, 2019). 

Treeline 

Timberline 

Table 1 
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ecological definition when asked for a definition of an alpine plant, with more visitors (26.6%) 
simply defining an alpine plant as a ‘small plant’; 60% of those surveyed agreed with 
Robinson’s general definition. 
 
In a garden setting, I agree with Robinson’s definition because the ecological definition limits 
the pallet of plants and habitats from the Alps that could be considered for cultivation in a 
garden, as only 800 species inhabit the alpine life zone above the treeline (Alpine Seed 
Conservation and Research Network, 2019). The ambiguity of the treeline also makes the 
application of the ecological definition in informing garden cultivation difficult to justify as some 
trees such as 
Pinus cembra 
can be seen 
growing on rocky 
outcrops as high 
as 2,500m, 200-
300m higher than 
the treeline 
(Körner, 1999). 
Therefore, for the 
purposes of this 
research project I 
consider and 
refer to alpines 
as Robinson did, 
as plants from 
the mountains. 
 
When undertaking my questionnaire at RHS Garden Wisley, it was noticeable that 70% of 
visitors questioned believed that their visit to Wisley had not improved their understanding of 
alpine plants. So, by growing alpine plants in their naturally occurring plant communities, could 
this help give a better understanding of alpine plants and encourage more gardeners to grow 
plants from the Alps? To answer this question, it is first important to understand how plant 
communities are formed. 
 
2.1 FORMATION OF PLANT COMMUNITIES 
 
Plant communities are a detailed classification of all plants 
inhabiting a given site looking closely at the characteristic 
appearance and species composition (Landolt, Urbanska, 
2003). They are composed of associations of plants that occur 
together more frequently and may be characterised by a 
single species that does not occur in neighbouring 
communities (Landolt, Urbanska, 2003). Plants that inhabit 
the same site are exposed to the same climatic and soil 
conditions (Landolt, Urbanska, 2003) and are therefore vital 
in determining different plant communities. The influence of human and animal activity also 
affects the composition of species in different plant communities (Landolt, Urbanska, 2003). 
 
To understand the different alpine plant communities and if they can be grown in a garden 
setting, I must first consider the different environmental conditions that contribute to the 
formation of a plant community, beginning with the alpine climate. 
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Figure 5: An example of a plant 
community at Lago Bianco 
(2234m) (Image: Author’s own, 
2019). 

Table 2 
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3. CLIMATE 

 
Meteorologically speaking the alpine climate does not exist (Körner, 1999). Instead there are 
common attributes to the climate in mountainous regions and at higher altitudes (Körner, 
1999). Generally, as altitude increases rainfall increases, the average temperate drops, and 
winters last longer (Weber, 2009).  
 
The annual mean air temperature decreases by 0.55ºC for every 100m gained in altitude, and 

the changing temperature at different 
altitudes is the main factor influencing 
plants and plant communities (Landolt, 
Urbanska, 2003). However solar 
radiation is almost twice as strong at 
1,800m than it is at sea level, and 
becomes stronger with increasing 
altitude (Landolt, Urbanska, 2003). 
This means that soil is more heated at 
altitude, particularly on south-facing 
slopes (Landolt, Urbanska, 2003), and 
rocks that plants can grow over and 
between can become very hot, easily 
reaching 50ºC (Weber, 2009). 
However, increasing cloud cover at 
higher altitudes offsets the influence 
of solar radiation on plant growth 
(Körner, 1999). 
 

Altitude (metres) Soil temperature at 1.2m depth 
600 +0.5ºC higher than mean air temperature 
1,500 +1.7ºC higher than mean air temperature 
3,000 +2.9ºC higher than mean air temperature 

Table 3: Comparison of soil temperature at different altitudes and at 1.2m depth compared to the surrounding mean 
air temperature (Landolt, Urbanska, 2003). 
 
Increasing light intensity at higher altitudes means that plants can more easily 
photosynthesise, even when temperatures are low, but differences between sunny and shady 
places are much greater at altitude (Landolt, Urbanska, 2003). Furthermore, atmospheric 
pressure decreases, meaning that plant stomata must stay open for longer to get enough 
carbon dioxide for photosynthesis as the volume of carbon dioxide in the air decreases with 
diminishing pressure (Landolt, Urbanska, 2003). Air humidity is also lower at higher altitudes, 
so more water is lost from the stomata being open (Landolt, Urbanska, 2003). Additionally, 
mean wind velocity increases particularly on isolated summits and ridges, which increases 
evapotranspiration (Landolt, Urbanska, 2003) and means that the water budget of plants can 
be rather precarious (Landolt, Urbanska, 2003). Thankfully the annual amount of precipitation 
increases by an average of 100mm for every 100m gained in altitude between 500m and 
2,500m above sea level, and available water in the soil is seldom a limiting factor for plant 
growth (Landolt, Urbanska, 2003). 

Figure 6: Mountain meadows in central alpine valleys need to 
be irrigated as they receive less rainfall than outer alpine 
regions (Landolt, Urbanska, 2003), such as in the Sonnenberge 
area above the Rhône valley (Switzerland Tourism, 2020). 
(Image: Valais Promotion, 2020) 
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Station Altitude (metres) Atmospheric pressure 
Sea level 0 760 mmHg (101,325 Pa) 
Zürich HB train station 411 727 mmHg (96,925.4 Pa) 
Mont Blanc monitoring station 4,300 450 mmHg (59,995.1 Pa) 

 

Table 4: Comparison of atmospheric pressure at different altitudes (Landolt, Urbanska, 2003). 
 
3.1 IMPACT OF SNOW COVER ON ALPINE PLANTS 
 
During the winter months most precipitation above 1,500m 
falls as snow (Poulsen, Diem, et al., 2019). However, recent 
research undertaken by the Eurac Research centre has 
discovered that 78% of mountainous areas worldwide are 
receiving less snow than they did 20 years ago (Eurac 
Research, 2020). Furthermore, the most recent winter of 
2019-20 was the warmest winter on record in Switzerland 
(MeteoSchweiz, 2020), with many parts of the Alps 
receiving the lowest amount of snowfall since records 
began, in 1864 (Bechtel, 2020).  
 
Snow cover has a major impact on the survival, growth and 
reproduction of alpine plants (Good, Millward, 2007). Many 
plant communities depend on snow cover during the 
winter, which brings the significant benefit of insulating the 
plants from damaging frost and desiccation, meaning that 
they can survive at higher altitudes (Landolt, Urbanska, 
2003), although the insulating qualities of snow rapidly 
decrease with compaction as it turns to ice (Landolt, Urbanska, 2003). Snow also provides a 
water reserve that as it melts keeps the soil moist further into the summer months (Landolt, 
Urbanska, 2003), but it can cause soil waterlogging (Good, Millward, 2007). 
 

Disadvantages of snow cover include 
shortening the growing period for plants with 
late lying snow reducing flowering and seeding 
rates (Good, Millward, 2007). Snow cover also 
reduces the light getting to the plants growing 
under it, but many plants are still able to 
photosynthesise if the temperature does not 
fall below freezing (Landolt, Urbanska, 2003). 
Mechanical pressure from the movement of 
snow, particularly on steep slopes, can cause 
damage to plants along with specialist 
pathogens that have evolved to live in or under 
the snow, and snow rodents such as the 
European Snow Vole (Chionomys nivalis) 
which can burrow beneath the snow and eat 
vegetation growing below (Good, Millward, 
2007). The benefits and disadvantages of 
snow cover depend on the duration of cover 
and the depth of snow (Good, Millward, 2007). 

 
 

Figure 8: Plants growing in exposed areas that are not 
always covered in snow need to adapt to severe winter 
cold to survive. An example is Silene acaulis that can 
withstand temperatures down to -196ºC in the winter 
(Good, Millward, 2007). (Image: Infoflora / Rohweder, 
2009) 

Figure 7: Only the trees and large 
shrubs are exposed above the snow 
in the Lötschental valley. (Image: 
Author’s own, 2020). 
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3.2 GEOGRAPHICAL CHANGES IN CLIMATE 
 
The climatic influence on plant growth depends on location within the Alps as the mountains 
act as a climatic barrier separating the Mediterranean south from the Atlantic and continental 
central Europe (Weber, 2009). 

§ The climate of the northern Alps is rather oceanic (Landolt, Urbanska, 2003). It is 
influenced by mild and humid air (Poulsen et al., 2019) often accompanied by heavy 
rain (Weber, 2009) from the west and cold polar air from northern Europe (Poulsen et 
al., 2019). 

§ The central Alps are influenced by a continental climate characterised by low annual 
precipitation, large temperature fluctuations and strong solar radiation, meaning that 
nearly all plants found in the central Alps climb higher than in the northern and southern 
Alps (Landolt, Urbanska, 2003). Winters are cold and dry, and summers are hot 
(Poulsen et al., 2019). 

§ The climate of the southern Alps is influenced by warm southerly winds from the 
Mediterranean (Weber, 2009) and is characterised by high precipitation and strong 
solar radiation (Landolt, Urbanska, 2003). Lower areas enjoy milder winters and are 
home to many plants that require warmer temperatures (e.g. Euphrasia cisalpina, 
Gentiana insubrica) (Landolt, Urbanska, 2003).  

 
A key conclusion is that 
geography plays an 
important role in 
determining the location of 
different plant communities 
in the Alps because the 
climate changes from 
region to region. However, 
the topography of the Alps 
means that specific local 
conditions vary (Weber, 
2009), with winds playing a 
prominent role in the daily 
weather conditions 
(Poulsen et al., 2019). The 
local climatic conditions or 
microclimate are significant 
for plants growing at 
altitude, and together with 
the soil conditions 
determine which plants 
grow together to form plant 
communities (Weber, 
2009). 

 
 

Figure 9: Diagram of how the altitudinal life zones change across the Alps 
(Source: Weber, 2009). 
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4. GEOLOGY 

 
The soil is the other major environmental factor influencing the formation of different plant 
communities in the Alps. The influence of bedrock on the composition of plant species is 
especially prevalent in the Alps, and the different types of bedrock affect the texture of the soil, 
its chemistry and soil moisture conditions (Weber, 2009). 
 
4.1 ROCK TYPES 
 
Rocks can be categorised into three types; igneous, sedimentary and metamorphic. 
Distribution of the different rock types follows largely geographic regions, with sedimentary 
rocks prevailing in the northern Alps and igneous and metamorphic rocks prevailing in the 
central and southern Alps (Weber, 2009).  
 

§ The substrata of the northern Alps is mostly calcareous (limestone and dolomite) 
(Landolt, Urbanska, 2003). The flora therefore consists of plants that are typical to 
calcareous substrata (Landolt, Urbanska, 2003). 

§ By contrast, the substrata of the southern Alps is predominantly siliceous and poor in 
calcium (Landolt, Urbanska, 2003). However, in south-eastern areas there is mainly 
calcareous substrata and dolomite is frequent, which means the flora of these areas is 
particularly rich (Landolt, Urbanska, 2003).  

§ The substrata in the central Alps is mostly poor in calcium with plants typical of 
siliceous substrata prevailing, but calcium-indicating species are well represented too, 
and areas where both substratum types occur are very species-rich (Landolt, 
Urbanska, 2003).  

 
However, because of the formation and 
glaciation of the Alps, different layers of 
rock have been folded on top of one 
another (Weber, 2009) creating a 
complex geological picture. 
 
4.2 SOIL FORMATION 
 
As the harsh climatic conditions limit 
plant growth in the high mountains 
(Weber, 2009), if soil conditions are 
unsuitable (Landolt, Urbanska, 2003) 
plant species will be out-competed by 
species that favour the specific soil 
conditions (Weber, 2009). Soil forms as 
a result of physical and chemical 
weathering of the bedrock and the 
decaying of organic matter forms 
humus compounds contributing to soil 
development (Landolt, Urbanska, 

Figure 10: The Matterhorn illustrates the complex geology of 
the Alps as the base contains sedimentary rocks (Evans, 
2012) and the top is metamorphic rock (Evans, 2012) 
caused when the African tectonic plate was thrust up over 
the top of the Eurasian plate (Stretton, 2018). The iconic 
shape of the Matterhorn was formed much later by glaciers 
(van Velzen, 2018). (Image: Author’s own, 2018) 
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2003). Soil development also depends on the climate, microorganisms present and the time 
available (Landolt, Urbanska, 2003) and tends to be very slow in the high mountains (Weber, 
2009). 
 
4.3 PLANT – SOIL RELATIONSHIPS 
 
Mountain plants have a complex relationship with the soil (Landolt, Urbanska, 2003). Roots 
and underground organs are anchored into the soil and must be able to respire, and take up 
nutrients and water (Landolt, Urbanska, 2003). The deeper and looser the soil, the better 
chance the plant has of gaining good anchorage (Landolt, Urbanska, 2003). Frost heaving 
and the formation of ice crystals in the soil at any time of the year may be dangerous to plants, 
especially to seedlings and small juvenile plants that may only be able to survive frosts by 
being protected by larger neighbouring plants (Landolt, Urbanska, 2003). 
 
4.4 SOIL NUTRITION 
 
The nutrient content of the soil largely 
determines the composition of plant 
cover over a given area, with the 
influences of calcium and nitrogen 
particularly important (Landolt, 
Urbanska, 2003). Essential nutrients 
are less balanced and in a more 
variable supply in young and often 
poorly developed soil at higher 
altitudes (Good, Millward, 2007). 
Nutrients can also accumulate at the 
foot of cliffs, in gullies and in hollows, 
enriching the soil in these areas 
(Landolt, Urbanska, 2003). Nutrients 
are only available to plants when 
dissolved in water, which is obviously 
not possible when the soil is frozen 
(Good, Millward, 2007). The nutrients 
released into the soil solution by the 
weathering of rock particles and decomposition of organic matter is affected by temperature, 
as is the uptake of the nutrients by plant roots (Good, Millward, 2007).  
 
4.4.1 NITROGEN 
 
Nitrogen accumulation in the soil is essential for the development of plant communities (Good, 
Millward, 2007), and is considered the most limiting nutrient for alpine plant growth (Körner, 
1999). However, nitrogen must be in the forms available for plant uptake usually as nitrate in 
more mineral and alkaline soil or ammonium ions in organic and acidic alpine soil (Good, 
Millward, 2007). This is usually achieved usually through microbial decay of dead plant and 
animal material in the soil (Good, Millward, 2007). Additionally, legumes in the Fabaceae 
family and other free-living soil microbes can take gaseous nitrogen from the air in the soil and 
convert it into organic forms available to plants (Good, Millward, 2007). Seventy-eight per cent  

Figure 11: The purple haze of Aconitum napellus at Alp 
Trupchun in the Swiss National Park indicates an area 
formerly grazed by cattle. Although this area hasn’t been 
grazed for over 100 years, the impact on soil nutrition and the 
vegetation is clear to see. (Image: Author’s own, 2017) 
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of the air we breathe is nitrogen dioxide (NO2), 
and bacteria living in the root nodules of some 
plants found in the Alps, namely Trifolium, 
Alnus and Dryas species (Körner, 1999), are 
able to provide plants with a usable supply of 
nitrogen that can be remobilised as the plant 
decomposes (Good, Millward, 2007). This 
symbiotic relationship means that in exchange, 
the bacteria receives food from the plant to 
survive (Good, Millward, 2007).  
 
Symbiotic nitrogen fixation plays an important 
role at low or medium elevations where 
legumes form a major part of the flora. 
However, as the elevation increases, legumes 
are unable to provide the food for the bacteria, 
and are not so widely found, so symbiotic 
nitrogen fixation features less (Good, Millward, 

2007). High alpine plants living on scree or in rock crevices survive in mineral-rich, low nitrogen 
soil and have evolved to tolerate this, so may be damaged or even killed by higher levels of 
soil nitrogen (Good, Millward, 2007). Furthermore, nitrogen application in mountain plant 
communities generally brings increased foliage production but decreased plant diversity 
(Good, Millward, 2007). Generally, shrubs respond to nitrogen fertilisation less than non-
woody plants, and evergreen shrubs less than deciduous shrubs (Good, Millward, 2007). 
 
Nitrogen dioxide is a pollutant from the burning of 
fossil fuels in cars, lorries, power stations and 
factories. The atmospheric deposition of nitrogen 
from gaseous nitrogen dioxide and dilute nitric and 
nitrous acids in rain and snow may lead to changes 
in plant species composition (Good, Millward, 
2007), particularly in diverse, species-rich, nutrient-
poor areas, as atmospheric nitrogen deposition 
leads to the development of dense plant cover with 
many tall growing herbaceous plants (Landolt, 
Urbanska, 2003). 
 
4.4.2 CALCIUM 
 
The abundance of calcium in the soil derived from 
calcareous or dolomite rocks also plays a 
significant role (Körner, 1999). Vegetation on calcareous soil differs greatly from vegetation 
on siliceous soil as most plants prefer soil with calcium or without, but rarely both (Weber, 
2009). This is because calcium-rich soil is usually alkaline to neutral and contains more 
nitrogen due to the occurrence of legumes (Fabaceae) that are able to fix atmospheric nitrogen 
in root nodules (Landolt, Urbanska, 2003). Soil that is poor in calcium is mostly acidic and 
poor in nutrients as root bacteria, able to fix atmospheric nutrients, do not occur in very acidic 
soil (Weber, 2009).  
 
Understanding the environmental conditions that plants from the Alps are subjected to can 
help to determine the conditions in which these plants can be grown in a garden setting.  

Figure 12: Hemiparasites like Tozzia alpina obtain 
all nitrogen from parasitising the roots of other 
plants (Good, Millward, 2007). They can be 
cultivated by feeding fortnightly with a high nitrogen 
fertiliser (Good, Millward, 2007) to give the plants 
the abundant supplies of nitrogen they require for 
successful growth. (Image: Schachner, 2009) 

Figure 13: Trifolium alpinum in grassland with 
Campanula barbata at Ospizio Bernina (2253m). 
(Image: Author’s own, 2019) 
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5. PLANT COMMUNITIES 

 
The appearance and composition of plant cover changes with increasing altitude (Landolt, 
Urbanska, 2003) as the number of days sufficiently warm for plant growth decreases by six to 
seven days with every 100m gained in altitude (Weber, 2009).  
 
The plant communities of the Alps can be 
broadly categorised into five habitats 
correlating with different altitudinal belts: 
forest, scrubland, grassland, wetland, and 
exposed areas. Some species may be 
limited to a single community whereas 
others may be widely distributed and form 
part of numerous communities. Each community may not always have defined boundaries 

and may be obscured or influenced by human 
activity (Landolt, Urbanska, 2003). For the 
purposes of this research project, I chose the most 
frequent and important plant communities to 
explore the different characteristic plants, the 
environmental conditions and the human and 
animal influences so that they can be better 
understood for use in a garden setting. 
 
5.1 FOREST 
 
Forests in the Alps contain the most complex plant 
interactions but are the most common vegetation 
type below the treeline (Landolt, Urbanska, 2003). 
Although only 25% of natural forest cover remains 

in Switzerland alone, the forests are amazingly 
diverse with at least 70 different forest plant 
communities (Weber, 2009). Soil type, soil 
moisture, elevation, climate and exposure 
determine the forest plant community which is 
categorised by the predominant tree species with 
understory plants (Weber, 2009). The most 
important function of forests in the Alps is their 
protection against avalanches and landslides and 
not timber production, as plants are slow to grow 
and transport from the mountain is difficult and 
costly (Landolt, Urbanska, 2003). Forests may 
also be disturbed by grazing and hay making 
(Landolt, Urbanska, 2003). 
 
 
 

Location Altitude 
(metres) 

Plant growth 

Basel 278 210 days 
Kleine Scheidegg 2,061 75 days 

Figure 14: The earliest scientific description of 
elevational change in vegetation was written in 
1554 by Conrad Gessner describing change 
on Mount Pilatus in Switzerland (Körner, 1999). 
(Image: Jones, 2020) 

Figure 15: Trachycarpus fortunei has become 
established in the forests of the southern Alps and 
is being aided by a warming climate (Botanica, 
2020). The dense shade of their windmill leaves 
hinders the rejuvenation of native woody plants 
and is leading to an impoverishment of the 
understory layer (Botanica, 2020). (Image: Fehr, 
Burga, 2016) 

Table 5: Comparison of number of days of plant growth 
with increasing altitude (Weber, 2009). 
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5.1.1 BEECHWOODS 
 
Forests of Fagus sylvatica are typical in outer alpine regions growing on calciferous substrata 
on steep slopes up to an altitude of 1,500m-1,700m altitude (Landolt, Urbanska, 2003). Along 
with Acer pseudoplantanus and Abies alba this forms the characteristic sycamore-beech 
forest plant community (Landolt, Urbanska, 2003). High precipitation, dappled shade and 
rather nutrient-rich soil in these forests means the understory layer includes many tall 
herbaceous plants (Landolt, Urbanska, 2003). 

 
5.1.2 SPRUCE FORESTS 
 
Picea abies is the most widely distributed tree in the Alps and only avoids growing in 
exceedingly dry soil (Landolt, Urbanska, 2003). It is frequently planted as a timber crop due 
to its rapid growth and can be most commonly found on the steep slopes of the northern and 
central Alps up to 2,000m (Landolt, Urbanska, 2003). The topsoil in these forests is very acidic, 
rich in humus but poor in nutrients, so forms a community with acid-loving plants (Landolt, 
Urbanska, 2003). The understory is dark in the shade of the spruce, so it does not include 
many shrubs or tall herbaceous perennials (Landolt, Urbanska, 2003). 
 

 
 
 
 

CHARACTERISTIC SPECIES OF BEECHWOODS 

FAGACEAE 
Fagus sylvatica 
Image: Infoflora / Bolliger, 2008 

PLANTAGINACEAE 
Digitalis grandiflora 
Image: Author’s own, 2017 

RANUNCULACEAE 
Helleborus niger 
Image: Hundsdorfer, 2008 

RANUNCULACEAE 
Hepatica nobilis 
Image: Infoflora / Bäumler, 2008 

ROSACEAE 
Rosa pendulina 
Image: INPN / Martin, 2020 

CHARACTERISTIC SPECIES OF SPRUCE FORESTS 

PINACEAE 
Picea abies 
Image: Infoflora / Bäumler, 2007 

BLECHNACEAE 
Blechnum spicant 
Image: Infoflora / Bolliger, 2011 

POACEAE 
Calamagrostis villosa 
Image: Lafenthaler, 2004 

JUNCACEAE 
Luzula nivea 
Image: Infoflora / Bolliger, 2013 
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5.1.3 LARCH-AROLLA PINE FORESTS 
 
Pinus cembra is found nearly exclusively above 1600m in the central Alps (Landolt, Urbanska, 
2003). Today, communities of P. cembra have been reduced due to excessive timber use but 
can still be found growing with Larix decidua between 1,800m and 2,400m on siliceous 
substrata (Landolt, Urbanska, 2003). The easily decaying needles of L. decidua create a thick 
humus layer so the understory contains many herbaceous perennials, grasses and dwarf 
shrubs (Landolt, Urbanska, 2003). 

5.2 SCRUBLAND 
 
In areas below the treeline where forest cannot develop due to natural and human factors, 
scrubland communities of dwarf shrubs, and tall herbaceous perennials form (Landolt, 
Urbanska, 2003). 
 
5.2.1 ANIMAL RESTING PLACES 
 
Tall herbaceous perennial communities are usually found in gullies and hollows on calcareous 
soil that is deep, nutrient-rich and occasionally very wet, and can be covered by snow for a 
long time (Landolt, Urbanska, 2003). However, alpine farming has also contributed to the 
success of this plant community (Landolt, Urbanska, 2003). In over-fertilised, unmanaged 
scrub near to stables and alpine huts and in resting places for cattle and other animals a very 
dense vegetation forms (Alpengarten Schynige Platte, 2020). The herbaceous perennials are 
more than 1m tall, so no shrubs or trees are able to establish (Landolt, Urbanska, 2003). This 

POLYGONACEAE 
Rumex alpinus 
Image: Infoflora / Bolliger, 2006 

RANUNCULACEAE 
Aconitum napellus 
Image: Infoflora / Bolliger, 2015 

POLEMONIACEAE 
Polemonium caeruleum 
Image: Author’s own, 2019 

RANUNCULACEAE 
Delphinium elatum 
Image: Author’s own, 2018 

CHARACTERISTIC SPECIES OF LARCH-AROLLA PINE FORESTS 

PINACEAE 
Pinus cembra 
Image: Infoflora / Bolliger, 2012 

RANUNCULACEAE 
Clematis alpina 
Image: Infoflora / Bolliger, 2016 

ERICACEAE 
Vaccinium vitis-idaea 
Image: Infoflora / Bäumler, 2007 

PINACEAE 
Larix decidua 
Image: Infoflora / Bäumler, 2007 

CHARACTERISTIC SPECIES OF ANIMAL RESTING PLACES 
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community around alpine huts is characterised by the abundance of Rumex alpinus which 
depends on human activity to survive. It is also unpleasant to cattle so can generally grow 
without disturbance and spreads well, although it will be eaten by goats (Landolt, Urbanska, 
2003). 
 
5.2.2 GREEN ALDER THICKET 
 
Nitrogen-rich soil is also found in green alder thickets as Alnus viridis is able to fix nitrogen in 
the soil as they live in symbiosis with root bacteria (Landolt, Urbanska, 2003). It therefore 
forms a plant community with many large-leaved, tall perennials characteristic of nitrogen-rich 

soil (Alpengarten Schynige Platte, 2020). This community can be found in moist, mineral-rich 
soil, on unstable slopes and in avalanche paths (Landolt, Urbanska, 2003). It is widely 
distributed between 1,200m and 2,500m (Mertz, 2017) but is confined to north-facing slopes 
in the dry valleys of the central Alps as it prefers places with humid air (Landolt, Urbanska, 
2003). A. viridis is not grazed by cattle so can expand in abandoned pastures but goats will 
feed on this shrub (Landolt, Urbanska, 2003). 
 
5.2.3 ALPENROSE SCRUB 

At higher altitudes in areas where the forest has been destroyed and grazing is not very 
intensive, alpenroses grow in areas that remain covered by snow in winter as evergreen 
leaves are not very frost-resistant (Landolt, Urbanska, 2003). On calcium-poor soil, 

BETULACEAE 
Alnus viridis 
Image: De Bastiani, 2016 

DRYOPTERIDACEAE 
Dryopteris filix-mas 
Image: Beth Chatto Gardens, 2020 

ASTERACEAE 
Cicerbita alpina 
Image: Infoflora / Bolliger, 2006 

ASTERACEAE 
Adenostyles alliariae 
Image: Author’s own, 2017 

CHARACTERISTIC SPECIES OF GREEN ALDER THICKETS 

ERICACEAE 
Rhododendron ferrugineum 
Image: Infoflora / Bäumler, 2007 
 
GENTIANACEAE 
Gentiana purpurea 
Image: Infoflora / Bäumler, 2007 
 

SALICACEAE 
Salix helvetica 
Image: Infoflora / Bolliger, 2016 
 
ERICACEAE 
Vaccinium myrtillus 
Image: Salo, 2011 

CHARACTERISTIC SPECIES OF ALPENROSE SCRUB ON SOIL POOR IN CALCIUM 

CHARACTERISTIC SPECIES OF ALPENROSE SCRUB ON CALCIUM-RICH SOIL 

ERICACEAE 
Rhododendron hirsutum 
Image: Haynould, 2008 
 
ROSACEAE 
Sorbus aria 
Image: Infoflora / Bäumler, 2007 
 

PINACEAE 
Pinus mugo 
Image: Infoflora / Bolliger, 2011 
 
ASTERACEAE 
Carlina acaulis 
Image: Author’s own, 2018 
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Rhododendron ferrugineum forms a mosaic with Vaccinium, and species from the larch-Arolla 
pine forests and mat-grass pasture (Landolt, Urbanska, 2003). Similar communities form on 
calcium-rich soil with R. hirsutum and species from mountain pine forests and meadow-grass 
pasture (Landolt, Urbanska, 2003). 
 
5.3 GRASSLAND 

 
Meadows and pastures below the natural treeline are 
mostly dependant on human management such as 
grazing and hay making, with vegetation looking very 
similar without human influence (Landolt, Urbanska, 
2003). Hay meadows are the most diverse and beautiful 
meadows in the Alps (Landolt, Urbanska, 2003). They are 
also the most threatened as they rely on agricultural 
practices, with 95% of dry grasslands having disappeared 
since the start of the 20th century (Kittl, 2019). They 
require cutting once a year towards the end of summer 
when the plants have set seed (Weber, 2009) but are 
being abandoned as the hay yield is limited (Landolt, 
Urbanska, 2003). The grass species determine the 
appearance of different meadows and are dependent on 
the level of soil nutrients, soil moisture and calcium 
content (Landolt, Urbanska, 2003). For example, alpine 
meadows on calcium-poor soil are dominated by Carex 
curvula whereas Carex firma prevails on alpine meadows 
with calcium-rich soil (Weber, 2009). 

 
5.3.1 ALPINE SEDGE GRASSLAND 
 
The thick tussocks of Carex curvula are the distinctive 
component of this plant community (Landolt, Urbanska, 
2003). It is found on acidic soil above the treeline and 
can be recognised by the yellowish-green colour 
resulting from the early dieback of its tips (Landolt, 
Urbanska, 2003). 
 
5.3.2 CUSHION SEDGE GRASSLAND 
 
On windswept ridges and mountaintops above the 
treeline that are free from snow during the winter, this 
community prevails on limestone and dolomite (Landolt, 
Urbanska, 2003). It consists of scattered clumps of 
Carex firma with plants characteristic of calcareous 
scree. 
 
5.3.3 MATGRASS PASTURE 
 
Widely distributed across the Alps, Nardus stricta can 
only be grazed by cattle when young, so it is able to 
spread and form a dull-green thick grassland (Landolt, 
Urbanska, 2003). Usually found on acidic, nutrient-poor 
soil (Alpengarten Schynige Platte, 2020) that is poor in 

Figure 16: The grazing of cattle on 
pastures with a rich plant diversity is 
important for making regional mountain 
cheeses. Alpine herbs in the pasture 
gives the cheese a distinctive flavour 
(Schweizer Alpkäse, 2020) and the 
cheese is said to contain higher levels 
of linolenic acid (Switzerland Cheese 
Marketing, 2020). Ligusticum mutellina 
promotes milk yield and quality and is 
therefore one of the best plants for 
grazing cattle (Mertz, 2017). (Image: 
Author’s own, 2018) 

OROBANCHACEAE 
Euphrasia minima 
Image: Author’s own, 2017 

CYPERACEAE 
Carex curvula 
Image: Infoflora / Bäumler 

CAMPANULACEAE 
Phyteuma hemisphaericum 
Image: Infoflora / Bäumler, 2007 

CHARACTERISTIC SPECIES OF ALPINE 
SEDGE GRASSLAND 
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calcium, this meadow community can also be found in soil over calcareous rock (Alpengarten 
Schynige Platte, 2020) as high precipitation leaches the calcium from the soil (Landolt, 
Urbanska, 2003). Found mostly in the limestone Alps on gentle slopes (Alpengarten Schynige 
Platte, 2020) above or below the treeline (Landolt, Urbanska, 2003), these meadows are 
grazed regularly by cattle and sheep for many years, but the soil is not fertilised (Alpengarten 
Schynige Platte, 2020). If it isn’t grazed for a long time a forest may develop in areas below 
the treeline (Alpengarten Schynige Platte, 2020). 
 
5.3.4 MILKWEED PASTURE 
 
These lush green meadows on gentle slopes (Alpengarten Schynige Platte, 2020) below the 
treeline are very productive (Landolt, Urbanska, 2003) and make good grazing fodder 
(Alpengarten Schynige Platte, 2020). The meadows can be found in moist, calcium-rich areas 
with abundant nutrients (Landolt, Urbanska, 2003), sometimes in the vicinity of alpine huts 
(Alpengarten Schynige Platte, 2020). This community depends on regular intensive grazing 

ROSACEAE 
Dryas octopetala 
Image: Author’s own, 2019 

CYPERACEAE 
Carex firma 
Image: Infoflora / Bolliger, 2012 

GENTIANACEAE 
Gentiana clusii 
Image: Author’s own, 2019 

CHARACTERISTIC SPECIES OF CUSHION SEDGE GRASSLAND 

CHARACTERISTIC SPECIES OF MATGRASS PASTURE CHARACTERISTIC SPECIES OF MILKWEED PASTURE 

POACEAE 
Nardus stricta 
Image: INPN / Rouveyrol, 2020 

CAMPANULACEAE 
Campanula barbata 
Image: Author’s own, 2018 

ERICACEAE 
Calluna vulgaris 
Image: Infoflora / Bäumler, 2007 

ORCHIDACEAE 
Gymnadenia conopsea 
Image: Author’s own, 2017 

ASTERACEAE 
Arnica montana 
Image: Author’s own, 2019 

POACEAE 
Poa alpina 
Image: Berger, 2006 

ASTERACEAE 
Crepis aurea 
Image: Infoflora / Bäumler, 2007 

APIACEAE 
Ligusticum mutellina 
Image: Alpengarten Schynige Platte, 
2020 

PLANTAGINACEAE 
Plantago alpina 
Image: Schmidt, 2013 

GENTIANACEAE 
Gentiana acaulis 
Image: INPN / Milan, 2020 
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and annual or biennial fertilisation to maintain the nutrient content of the soil and prevent dwarf 
shrubs and sometimes trees from colonising the area (Alpengarten Schynige Platte, 2020). 
 
5.4 WETLAND 
 
There are areas in the Alps where the soil is intermittently or permanently wet (Landolt, 
Urbanska, 2003). In these areas plant litter does not fully decompose due to anaerobic 
respiration, so humus or peat accumulates (Landolt, Urbanska, 2003). Twenty-six per cent of 
central Europe’s vascular plants grow in moist or wet habitats, but in Switzerland over 90% of 
wetland habitats have been lost in the last 200 years, with more than half of the land drained 
to be converted into arable land (Weber, 2009). These areas often have a rich flora as they 
are the interface between aquatic and terrestrial species (Weber, 2009). In wet soil (e.g. mires 
and flushes) the available oxygen in the soil for respiration is exceedingly limited and therefore 
only specialised plants can grow (e.g. Caltha palustris, Eriophorum, Carex davalliana, 
Equisetum palustre) (Landolt, Urbanska, 2003). 
 
5.4.1 ALPINE BOGS 
 
Mainly found between 800m and 1,600m in the outer alpine ranges, alpine bog communities 
require plentiful rainfall and a cool climate; the peat layer is too thick for the plants to reach 
groundwater (Landolt, Urbanska, 2003). The composition and diversity of species found in 
these bogs depends greatly on the quality of the water flowing into the bogs and the length of 
time that the soil in the bog is wet (Alpengarten Schynige Platte, 2020). The bedrock also 
influences the plant community with the water in raised bogs being acidic and extremely 
nutrient-poor as rainfall is almost deficient in nutrients, and only a few species can cope with 
such conditions (Weber, 2009). 

 
5.5 EXPOSED AREAS 
 
Meadows, pastures and closed grassland cannot form in places influenced by late-lying 
snow, low temperatures, soil movement and rockfalls.  
 
5.5.1 SNOW HOLLOWS 
 
Plant communities are formed in dips and hollows where snow lies for longer than nine months 
a year (Landolt, Urbanska, 2003) and sometimes doesn’t melt at all within a year (Alpengarten 
Schynige Platte, 2020). These communities form above the treeline in areas where snow is 
blown and congregates or snow from avalanches accumulates (Alpengarten Schynige Platte, 

SAXIFRAGACEAE 
Saxifraga stellaris 
Image: Infoflora / Bolliger, 2014 

LENTIBULARIACEAE 
Pinguicula alpina 
Image: Schmidt, 2012 

CHARACTERISTIC SPECIES OF ALPINE BOGS 

ORCHIDACEAE 
Epipactis palustris 
Image: Krisp, 2013 

CELASTRACEAE 
Parnassia palustris 
Image: Author’s own, 2017 

CYPERACEAE 
Eriophorum scheuchzeri 
Image: Author’s own, 2019 
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2020). The community can develop differently on silicate or limestone substrata, but the soil 
conditions are damp and the nutrient supply good (Alpengarten Schynige Platte, 2020). 
 

 
5.5.2 MOBILE SCREE AND MORAINES 
 
This is the most frequent habitat found above the treeline and due to ski-run grading is 
becoming more frequent in the areas surrounding large winter resorts (Landolt, Urbanska, 
2003). Limestone and dolomitic scree is particularly frequent as it is slow to weather and may 
be affected by occasional rockfalls preventing stabilisation (Landolt, Urbanska, 2003). 
Siliceous scree, particularly below the treeline, undergoes rapid development and is quickly 
colonised by dwarf shrubs and trees, even if the scree does’t become fully stabilised or if 
rockfalls occur regularly (Landolt, Urbanska, 2003). Mobile scree is primarily colonised by very 
impoverished vegetation (Landolt, Urbanska, 2003). 

 
5.5.3 VEGETATION OF ROCKS AND CLIFFS 
 
Highly specialised plants take root in rock crevices with different plant communities classified 
according to the calcium content of the rock and altitude (Landolt, Urbanska, 2003). 
Vegetation on rocky ledges and at the foot of cliffs may consist of fragments of grassland 
(Landolt, Urbanska, 2003). 

 

ROSACEAE 
Alchemilla pentaphyllea 
Image: Knott, 2017 

CHARACTERISTIC SPECIES OF SNOW HOLLOWS ON SILICATE SOIL 

SALICACEAE 
Salix herbacea 
Image: Knott, 2015 

PRIMULACEAE 
Soldanella pusilla 
Image: Infoflora / Bolliger, 2006 

CARYOPHYLLACEAE 
Cerastium cerastoides 
Image: Schachner, 2009 

CHARACTERISTIC SPECIES OF CALCAREOUS SCREE ABOVE THE TREELINE 

BRASSICACEAE 
Thlaspi rotundifolium 
Image: Infoflora / Bäumler, 2020 

BRASSICACEAE 
Pritzelago alpina 
Image: Infoflora / Bäumler, 2007 

PAPAVERACEAE 
Papaver alpinum 
Image: Author’s own, 2019 

CAMPANULACEAE 
Campanula cochlearifolia 
Image: Author’s own, 2019 

ASTERACEAE 
Achillea atrata 
Image: Infoflora / Bäumler, 2007 
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6. DISCUSSION 
 
I began this research project by discussing the classification of an alpine plant, and concluded 
that for the purpose of growing plants from the Alps in a garden setting, plants from above and 
below the treeline should be included. I conducted a survey at RHS Garden Wisley that 
highlighted a lack of understanding about alpine plants, and I proposed that growing plants in 
natural communities in a garden setting could aid understanding and have some educational 
benefit. The research I have conducted has looked at the climatic and soil conditions that 
contribute to the formation of different plant communities from different altitudinal ranges 
across the Alps as these two factors have the biggest impact on the formation of plant 
communities. 

 
Growing plants from the Alps 
together, inspired by naturally 
occurring plant communities, creates 
challenges when applying this to a 
garden setting, mainly because the 
altitude cannot easily be replicated. 
As my research shows, the plant 
communities of the Alps are 
dependent on soil and climatic 
conditions, and these are heavily 
influenced by changes in altitude. 
Therefore, both climate and soil 
conditions need to be considered 
when applying alpine plant 
communities to a garden setting. 
 
Firstly, the natural conditions of the 

garden site should be considered, and a plant community used to match the garden 
conditions. This includes aspect, soil type and pH, soil moisture and exposure. Damper, flatter 
areas in gardens or along streams in rock gardens could accommodate an alpine bog plant 
community, or plants from rock and cliff communities could be grown in windy exposed areas. 

Figure 16: The Rock Garden at RHS Garden Wisley (Image: RHS 
/ Kossak, 2017) 

CHARACTERISTIC SPECIES OF CALCAREOUS ROCK ABOVE THE 
TREELINE 

CHARACTERISTIC SPECIES OF SILICATE ROCK ABOVE THE 
TREELINE 

PRIMULACEAE 
Primula auricula 
Image: Wyss, 2008 

SAXIFRAGACEAE 
Saxifraga paniculata 
Image: Infoflora / Bäumler, 2007 

PRIMULACEAE 
Androsace helvetica 
Image: Author’s own, 2018 

PRIMULACEAE 
Androsace vandellii 
Image: Infoflora / Bäumler, 2007 

BORAGINACEAE 
Eritrichium nanum 
Image: Infoflora / Bäumler, 2007 

ASTERACEAE 
Artemisia umbelliformis 
Image: Infoflora / Bäumler, 2007 
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Working with existing tree cover could accommodate plant communities from below the 
treeline, such as the beechwood community. 
 
The choice of rock used in a garden, for 
example in a rock or crevice garden, is 
also important, as it plays a role in 
determining the different plant 
communities. Therefore, careful 
consideration should be given in using 
different rock types in a garden, such as 
using limestone for the cushion sedge 
community to reflect the plants found 
growing in this community. The effect on 
plant growth in a garden will probably be 
minimal as the rock weathers very slowly, 
and the addition of an NPK fertiliser often 
eliminates the substrate specificity 
(Körner, 1999). However, it will reflect 
the plants’ natural conditions and make the plants easier to interpret in a public garden setting. 
Much like rock choice, careful consideration should also be taken when selecting soil mixes, 
matching them to the desired plant community – for example, adding limestone grit to a soil 
mix for the calcareous scree community. 
 

It is also worth considering the climate when growing different 
plant communities. The UK has a temperate maritime climate 
that is characterised by generally mild winters and warm 
summers with frequent rainfall (The British Geographer, 2020). 
As my research shows, the Alps are influenced by several 
different climates and the UK is probably more similar to the 
oceanic climate influencing the northern and western Alps. 
Therefore, it may be worth considering plants and plant 
communities from these parts of the Alps for a UK garden over 
those found in the hot and dry continental climate of the central 
Alps, which will be harder to replicate outdoors in the UK 
climate. 
 
Whilst some climatic factors such as solar radiation, snowfall 
and atmospheric pressure are difficult to recreate in UK 
gardens, wind, rainfall, light intensity, air temperature and 
humidity can be controlled and recreated to an extent in a UK 
garden in alpine houses through the use of fans, ventilation, 
grow lights and hand watering. Air humidity is important to 
consider when growing cushion plants in a garden setting as 
they trap organic litter and as it decomposes that can form the 
ideal conditions for harmful fungi and bacteria that the plant 

does not encounter in the wild so has developed no natural defence against (Good, Millward, 
2007). Scree and cliff communities where cushion plants are common may therefore be more 
suited to an indoor environment such as a landscape house with an absence of organic litter. 
Winter conditions, particularly the absence of regular significant insulating snow in the UK, 
should influence the choice of plant communities for a garden setting. The application of snow 
hollow communities in garden settings may create problems as the plants are more 
susceptible to winter frosts – in a natural setting, the plants would be insulated by a thick layer 

Figure 17: Inside the Davies Alpine House at the Royal 
Botanic Gardens, Kew. (Image: RBG Kew, 2017) 

Figure 18: Altitudinal belts are 
shifting with most species moving 
to higher elevations due to the 
changing climate (Zimmermann 
et al., 2018). Pulsatilla alpina is 
one of the most impacted species 
reducing its altitudinal range by 
43% (Zimmermann et al., 2018). 
(Image: Author’s own, 2018) 
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of snow. Instead, communities from exposed and windy ridges, where the vegetation is 
adapted to the absence of snow and particularly hardy to winter frosts as the snow is blown 
away, could be more suited to the UK climate. 
 
Plant communities are constantly changing and adapting to environmental changes, thus 
creating challenges in maintaining alpine plant communities in a garden setting. Whilst the 
growth of an individual plant can always be stimulated by nutrient additions, in a plant 
community the addition of nutrients will lead to one species expanding to the detriment of 
another. The addition of nutrients over the long term creates new communities replacing the 
old ones (Körner, 1999). Therefore, careful consideration should be taken in regard to feeding 
and nutrition to maintain the selected plant community. 
 
The uptake of nutrients by plants is affected by temperature. The warmer temperatures of the 
UK can create problems in a garden setting for alpine plants that are adapted to a slower rate 
of nutrient uptake as garden soil is usually warmer than mountain soil (Good, Millward, 2007). 
The colder the plants’ natural environment, the more likely this is to be a problem (Good, 
Millward, 2007). Therefore, plant communities from lower elevations could be favoured for use 
in a garden setting. Furthermore, commercial potting composts used in gardens generally 
contain much more available nitrogen than would be found in developing alpine soil (Good, 
Millward, 2007). The luxury of nitrogen can lead to an abundance of soft, leafy growth which 
can be prone to insect and fungal attack and frost damage (Good, Millward, 2007). Adding grit 
to potting composts can improve drainage and dilute the nitrogen levels in the compost (Good, 
Millward, 2007). Plant communities that are adapted to an abundance of nutrients such as 
those found in animal resting places could be favoured in a garden setting over communities 
formed on developing alpine soil that is nutrient-poor. 

 
Consideration should also be given to self-
seeding. Jim Jermyn comments that the 
combination of Campanula barbata and Arnica 
montana from a matgrass pasture community 
works extremely well in the garden, and Arnica 
should be allowed to seed with the Campanula 
(Jermyn, 2005). However, weeding out 
dominant plants in a community may be 
required to maintain the desired diversity in the 
community as each individual will react 
differently to the climatic and nutritional 
conditions in a garden setting. 
 
Trees from the Alps and the plant communities 

of which they form part of are worthy of consideration for cultivation in a garden alongside true 
alpine plants from above the treeline. Growing plants from different communities across the 
altitudinal range of the Alps enables a distinction to be made between plants that live in the 
alpine life zone and plants that live below. If gardeners can grow plants from the mountains in 
communities of which trees form a part and communities where trees are absent, it makes the 
distinction between alpine plants clearer and, in turn, shows how the vegetation changes with 
increasing altitude. 
 

Figure 19: The alpine meadow at Wisley in spring 
(Image: RHS / Kossak, 2017) 
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Growing plants together in plant communities 
showcases the diversity of plants from the Alps; 
from trees and shrubs, bog plants, meadow plants, 
grasses, ferns, cushion plants, bulbs and 
everything in between. It also showcases the 
variety of different habitats in the mountains. Plants 
from the Alps don’t just grow on scree or between 
rocks; they grow in meadows, woodland, bogs and 
other places. This broadens the use of these plants 
in a garden context. They can be used in woodland 
gardens, bog gardens, herbaceous borders and 
meadows as well as traditional gardens such as 
rock gardens, crevice gardens, alpine troughs and 
alpine houses. This broad encompassing list of 

different garden styles can make plants from the Alps accessible for most public and home 
gardens. 
 
In spring 2019, the former national garden centre chain Wyevale reported that sales of alpine 
plants were up by 141% compared to 2018 (Horticulture Week, 2019). This suggests a public 
interest in alpine plants. Gardens need to showcase these plants in new and innovative ways 
to inspire and educate. Furthermore, naturalistic planting has become very popular in recent 
years, with designers like Noel Kingsbury, Piet Oudolf, Keith Wiley and Nigel Dunnett, to name 
but a few. Indeed, the two most recent ‘people’s choice’ awards for best show garden at the 
RHS Chelsea Flower Show were 
awarded to Mark Gregory for his 
recreation of a natural landscape. 
Gardeners and garden visitors are 
aware of the environment, and by 
mixing the increasing popularity of 
these two areas of horticulture, more 
people could be engaged in cultivating 
plants from the Alps.  
 
Growing plants from the Alps in plant 
communities makes these plants 
easier to interpret in public gardens 
and to explain the threats that alpine 
plants currently face. The 
questionnaire with visitors showed 
that 73.3% identified climate change as a threat to alpine plants but most were unaware of 
other threats such as ski tourism and atmospheric nutrient deposition. Freeman Tilden said, 
‘Interpretation is an educational activity that reveals meanings and relationships through the 
use of original objects and first-hand experiences’ (quoted in Honig, 2000). Growing alpine 
plants in communities gives them greater context and reveals their meaning. For example, it 
is easier to explain plant adaptations when they are grown in context with their natural 
environmental conditions. Plant communities also show the relationship between plants and 
the wider environment, thus illustrating the threats that they face, but also how human activity 
is important in maintaining some plant communities that can be linked with the history and 
culture of the Alps. The inclusion of invasive species in plant communities in a garden such 
as Trachycarpus fortunei in the beechwood community further illustrates the threats that alpine 
plant communities face. 
  

Figure 21: The ‘Welcome to Yorkshire’ garden by Mark Gregory 
at the 2018 RHS Chelsea Flower Show. (Image: RHS / 
Hepworth, 2018) 

Figure 20: Gentiana lutea used in an 
herbaceous border at Great Dixter. (Image: 
Author’s own, 2018) 
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7. CONCLUSION 

 
William Robinson said, when describing the growing conditions of plants in the Alps, ‘In no 
part of the earth are they so wondrously varied, severe, and even terrible’ (Robinson, 1910). 
Throughout this research project I have presented the different environmental conditions to 
understand the building blocks of what makes the plant communities of the Alps and therefore 
the plants of the Alps so ‘wondrously varied’. I have sought to understand how this can be 
applied to a garden setting to showcase the diversity of both habitats and plants of the Alps, 
and the role that this can play in the interpretation of alpine plants and the threats that they 
face today. 
 

So, what can alpine plant communities teach 
gardeners? Simply growing alpine plants together 
and repeating plants throughout a space gives them 
greater impact and enables a greater diversity of 
forms, shapes and type of plant to be used. By moving 
away from traditional ways of displaying alpines as 
single plants and growing them together in 
communities gives the plants further meaning and 
environmental context.  
 
Furthermore, in an era of environmental concern, 
particularly amongst younger people, through 
displaying plants inspired by natural communities, it 
becomes more about how the plants interact with 
each other and the surrounding environment. Today 
most of us know the Alps as a popular winter holiday 
destination, but gardens need to show that it is what 
lies under the snow that is even more important and 
exciting. This is to show the beauty of the Alps when 
the snow is gone and to interpret the plants’ medicinal 
and economic value and horticultural importance 
such as in plant breeding. 
 
By growing in plant communities, it becomes easier 

to explain the nature of alpine plants, their adaptations to the environment and the threats they 
face today. Growing these plants together requires the same environmental conditions and is 
already happening to some extent – for example, planting moisture-loving plants alongside 
ponds and streams in rock gardens – but a conscious effort needs to be made to group plants 
that naturally grow together. 
 
By growing plants from the Alps, either in a botanic or public garden or in a home garden, 
every gardener is playing their part in conserving the flora of the Alps. Cultivated plants also 
have a role to play, even if that is just to help understand the conditions that alpine plants 
prefer or to bring to people’s attention the plants generally.  
 

Figure 22: Inside the Alpine Display House 
at Wisley (Image: RHS / Hepworth, 2019) 
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Further research is needed into how different plant communities could be incorporated into 
different garden types such as rock gardens, alpine houses, meadows and show gardens and 
the specific techniques that could be used to achieve this, for example by using planting 
pockets, to achieve an alpine meadow plant community. Additionally, horticultural trials could 
be conducted to understand how selected plants respond to the climate in different areas of 
the UK and the best species and plant communities to grow. I would also like to understand 
further the role that atmospheric nutrient disposition is having on alpine soil and the 
significance in impacting on alpine plant growth. I would like to explore how sound and 
technology could be incorporated into the display of alpine plants in a public garden to aid 
interpretation and transport the garden visitor to the mountains through the use of natural 
sounds like running water in a stream or artificial sounds such as cow bells to illustrate how 
grazing influences alpine plant communities. Finally, I would like to learn more about the plant 
communities in other mountain ranges and if they could be applied to a garden setting in a 
similar way. 
 
Throughout this project I have woven in the 
impact that global events are having on the 
plants of the Alps. The alpine landscape and 
its characteristic flora has been as much 
shaped by human activity as it has by nature, 
and is important to the history and culture of 
the Alps. It is therefore vital that humans play 
a role in looking after it, and gardeners can 
play a role here, too. The Global Strategy for 
Plant Conservation has set out 16 targets for 
plant conservation (Convention on Biological 
Diversity, 2012). One target stood out and is 
relevant to the display and cultivation of 
alpines in plant communities: ‘The importance 
of plant diversity and the need for its 
conservation incorporated into 
communication, education and public 
awareness programmes’. Plant communities 
can be a method by which alpine plant 
diversity can be communicated to aid 
education and public awareness. It is the job 
of public gardens to educate and inspire the 
gardening public to grow alpine plants and to 
highlight the importance of protecting the 
plants of the Alps through thought-provoking 
displays. 
 
The flora of the Alps is so much more than Gentians and Edelweiss. There are so many plant 
communities to choose from, and it is this diversity that is important, special and very beautiful, 
and therefore something worth looking after. Only by showcasing this diversity in gardens in 
the UK will gardeners appreciate what could be lost. From the valley floor to the mountain 
tops, the hills are alive, and so too should be our gardens.  

Figure 23: A wild hay meadow community above Sils 
in the Upper Edgadine. (Image: Author’s own, 2019) 
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APPENDICES 

 

What is an Alpine? 
 
Public questionnaire undertaken in the Alpine Display House and on the Rock 
Garden, RHS Garden Wisley on Saturday 16th and Sunday 17th November 2019. 
 
Total Responses: 30 
 
 
How often do you visit Wisley? 

§ This is my first visit 1 (3.3%) 
§ This is my first visit for many years 3 (10%) 
§ Once or twice a year 6 (20%) 
§ Several times a year 12 (40%) 
§ Regularly (once a month or more) 8 (26.6%) 

 
Where have you travelled from to visit Wisley today? 

§ Local (Pyrford, West Byfleet, Guildford, Woking) 7 (23.3%) 
§ London (inside M25) 7 (23.3%) 
§ South East England 6 (20%) 
§ South West England 2 (6.6%) 
§ Southern England 4 (13.3%) 
§ Wales 1 (3.3%) 
§ Midlands 1 (3.3%) 
§ Northern England 1 (3.3%) 
§ Scotland 0 (0%) 
§ Northern Ireland 1 (3.3%) 

 
Do you grow any plants which you consider to be ‘alpine plants’ in your garden at home? 

§ Yes 22 (73.3%) 
§ No 8 (26.6%) 

 
If yes, please state plant names below 

§ Yes, but do not know examples 6 (20%) 
§ Sedum 6 (20%) 
§ Cyclamen 7 (23.3%) 
§ Succulents (inc. Sempervivum, Echiverea) 5 (16.6%) 
§ Miniature Bulbs (inc. Nerine, Crocus, Sternbergia) 6 (20%) 
§ Classic ‘Alpine’ Plants (inc. Hepatica, Thyme, Saxifraga, Armeria, Primula, Ipheion, 

Campanula, Gentiana, Petrocosmea) 10 (33.3%) 
§ Other Herbaceous Perennials (inc. Erigeron, Geranium, Iris, Anemone, Paeonia) 5 

(16.6%) 
§ Dwarf Shrubs (inc. Heathers, Cistus, Lavandula) 3 (10%) 
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Please state what you believe to be the definition of an ‘alpine plant’. 
§ A plant from the mountains 5 (16.6%) 
§ A plant from the Alps 5 (16.6%) 
§ A plant that grows at high altitudes 5 (16.6%) 
§ A plant that grows above the tree line 1 (3.3%) 
§ A small plant 8 (26.6%) 
§ Other 5 (16.6%) 
§ Unknown 1 (3.3%) 

 
In the wild, where would you find an alpine plant growing? 

§ In the Alps 11 (36.6%) 
§ At high altitude 2 (6.6%) 
§ In Mountains or Mountainous areas 18 (60%) 
§ In UK mountainous regions 5 (16.6%) 
§ In Alpine Meadows 3 (10%) 
§ In Woodland 2 (6.6%) 
§ Amongst rocks 2 (6.6%) 
§ Near water 1 (3.3%) 
§ Near snow 2 (6.6%) 
§ Other 5 (16.6%) 

 
What are the different habitats where in you can find alpine plants growing? 

§ Rocky areas 13 (43.3%) 
§ Areas covered in snow over winter 4 (13.3%) 
§ Dry areas 7 (23.3%) 
§ Cold areas 6 (20%) 
§ Gravel/Scree 9 (30%) 
§ Gardens/Rockeries 4 (13.3%) 
§ Meadows 5 (16.6%) 
§ Exposed/sunny areas 8 (26.6%) 
§ Woodland 1 (3.3%) 
§ Near water 1 (3.3%) 
§ Moorland 2 (6.6%) 
§ Coastal 1 (3.3%) 
§ Unknown 3 (10%) 

 
What are the threats facing alpine plants? 

§ Climate change 22 (73.3%) 
§ Human threats 6 (20%) 
§ Unknown/Unsure 4 (13.3%) 
§ Microplastics at high altitudes 1 (3.3%) 
§ Agriculture 7 (23.3%) 
§ Loss of habitat 7 (23.3%) 
§ Diseases 1 (3.3%) 
§ Pollution/Acid rain 5 (16.6%) 
§ Skiing 2 (6.6%) 
§ Erosion 3 (10%) 
§ Tourism (walking, cycling) 3 (10%) 
§ Plant collection 3 (10%) 

 
State a typical alpine plant? 

§ Edelweiss 7 (23.3%) 
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§ Gentian 6 (20%) 
§ Unknown 6 (20%) 
§ Coniferous Tree 2 (6.6%) 
§ Dianthus 2 (6.6%) 
§ Cyclamen 7 (23.3%) 
§ Other 7 (23.3%) 

Please circle any plant which you would consider to be an alpine plant. 
§ Astrantia major 14 (46.6%) 
§ Picea abies 8 (26.6%) 
§ Leontopodium nivale 21 (70%) 
§ Androsace helvetica 27 (90%) 
§ Sanguisorba officinalis 10 (33.3%) 
§ Fagus sylvatica 0 (0%) 
§ Lilium martagon 4 (13.3%) 
§ Aconitum napellus 3 (10%) 
§ Arnica montana 8 (26.6%) 
§ Gentiana acaulis 24 (80%) 
§ Rhododendron ferrugineum 11 (36.6%) 
§ Saxifraga paniculata 29 (96.6%) 

 
Do you think that your visit to Wisley today has helped you further understand what an 
alpine plant is?  

§ Yes 9 (30%) 
§ No 21 (70%) 

 
If yes, please give further details: 

§ Display 2 (22.2%) 
§ Interpretation 3 (33.3%) 
§ New plants 6 (66.6%) 

 
Please circle your age 

§ 25 or under 2 (6.6%) 
§ 26-40 6 (20%) 
§ 41-65 12 (40%) 
§ 66+ 9 (30%) 
§ Prefer not to say 1 (3.3%) 
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Alpine Plant Community Associations and Alliances 
 
Source:  
Landolt, E., Urbanska, K.M. (2003). Our Alpine Flora, 2nd English Edition. Bern, Schweizer 
Alpen-Club SAC Publications. 
 
Infoflora (2020). Phytosuisse – Classification [Online]. Available from: 
https://www.infoflora.ch/en/habitats/phytosuisse/classification.html [Accessed 6th May 
2020]. 
 
Association = -etum 
Alliance = -ion 
 

Latin name English name 
FOREST 

Acero-Fagetum Sycamore-beech forest 
Adenostylo-Abietetum Adenostyle-Silver Fir forest 
Piceetum Subalpinum Subalpine spruce forest 
Homogyno-piceetum  
Larici-piceetum Larch-spruce forest 
Larici-pineum cembrae Larch-Arolla pine forest 
Erico-pineum montanae Heath-mountain pine forest 
 Alpenrose-mountain pine forest 
 River-valley woodlands 
 Birch groves 

SCRUBLAND 
 Green alder thickets 
Adenostylo-cicerbitetum  
Rumicetum-alpini  
 Willow thickets 
 Dwarf mountain pine scrub 
Rhododendro ferruginei-vaccinietum Alpenrose bushes on soils poor in calcium 
Junipero-acctostaphyletum Dwarf juniper stands 
Empetro-vaccinietum Mountain crowberry stands 
Loiseleurio-cetranetum Trailing Azalea stands 

GRASSLAND 
Polygono-Trisetion Oat-grass meadows 
Poion-alpinae Milkweed pasture 
Nardion Mat-grass pasture 
Seslerion Blue Sesleria grassland 
Seslerio-coricetum sempervirentis  
Festuco violaceae-Trifolietum thalii Violet fescue grassland 
Caricion curvulae Alpine sedge grassland 
Caricetum ferruginae Rust coloured sedge grassland 
Festucetum variae Coloured fescue grassland 
Caricetum firmae Cushion sedge grassland 
Elynetum Mouse tail-like elyna grassland 
 Elyna dominnated grassland 

WETLAND 
Crataneuro-Arabidetum Jacquin’s rockcress dominated association 
Carmamino-montion Large bittercress dominated alliance 
Caricion rostratae Bottle sedge dominated landing community at higher 

altitudes 
Eriophorion scheuchzeri Scheuchzer cottongrass dominated alliance 
Caricion fuscae Brown sedge swamp 
Caricion davallianae Davall’s sedge swamp 
Sphagnion magellanici Raised bogs 

EXPOSED 
Salicetum herbaceae Dwarf willow carpet 
Salicetum retuso-reticulatae Willow carpets 
Arabidetum caeruleae Bluish rock cress dominated association 
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Androsacetum alpinae Alpine rock jasmine dominated association 
Drabetum hoppeanae Hoppe’s whitlowgrass dominated association 
Oxyrietum digynae Mountain sorrel dominated association 
Thlaspeetum rotundifolii Round-leaved pennycress dominated association 
Leontodontetum montaini Mountain hawbit dominated association 
Petasitetum paradoxi Butterbur dominated association 
Androsacetum helveticae Swiss rock jasmine dominated association 
Potentillo-Hieracietum Stalky cinquefoil dominated association 
Androsacetum vandellii Vandelli’s rock jasmine dominated association 
Primuletum hirsutae Stinky primrose dominated association 

 
 


