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Arnica montana - a traditional medicinal plant

Goethe had had a high opinion of Arnica. After a cardiac infarction he
used Arnica tea internally and felt better. Since this time Arnica is
famous.

In traditional medicine preparations Arnica flower heads were applied to
treat haematomas, contusions, sprains, rheumatic diseases and
inflammations of the skin. Since Goethes days Wild-collection has a vital
role to get the raw material.

"Arnica von der man
jéhrlich einen Pferdekarren
voll sammlet und in
Apotheken bringt"

J. W. Goethe

Arnica montana in the Apuseni mountains, Romania —
endangered or protected by utilization?

Arnica montana - an endangered species

The present habitats are suited in typical cultural landscapes. They are made
by man. Changing land use (fertilization, fallow) modify or destroy the
habitats.

Arnica montana is listed in EC Habitats, Fauna and Flora Directive. The
international trade is regulated by CITES.

Introduction

This study is an analysis of the status of Arnica montana. The species is protected by law in
Romania. In 2001, 20 000 kg (!) dried flower heads were permitted to collect and harvested from the
wild in the district of Cluj.

This study:

«describes the habitats

«estimates the biomass of flower heads from different plant communities
«calculates the economic value

€ Economical value
The quality and in consequence the price of Arnica flower heads on the market depends on the
composition and the amount of the chemical constituents. On sale, an average price of 75 € per kg

dry weight is assumed.

The people collecting Arnica flower heads receive
1,10 € per kg dried flower heads.

Material and methods

50 sites representing different habitat conditions were studied. For each site a phytosociological
releve was made using the Braun-Blanquet approach.The data were analysed statistically and
classified by species composition. The data set contains 50 relevés with 143 plant species. The
standard procedure according to WILDI (1989) was applied to these data:

Histogram transformation was applied to the cover values to transform the extreme right skewed distribution to an equal distribution.
Species with highest variance were selected which represent 95% of total variance to reduce random variation in the data.
Correspondence analysis was applied to identify outliers. Sample 48 and 50 were omitted. They represent the only fens.

The remaining 48 samples were classified using minimum variance classification with normalised variables based on the similarity ratio.
The number of groups was chosen as 4.

The species were classified with minimum variance classification with normalised variables based on the chord distance.

AAn ANOVA with Monte Carlo significance test was applied to distinguish between characteristic and indifferent species. 25 species were
found to significant differentiate between the 4 vegetation types at a probabilty level of 1%.

Concentration analysis was applied to order the groups.

Correspondence analysis was used to show the gradients within groups.

The stems of Arnica were counted in plots (n=256) of 30m x 2m (“stripes”) for each site. The flower
heads per stem were counted. Fresh and dry weight of flower heads were measured. The biomass in
kg per ha was calculated for each site.

Results and Discussion

I?Jant communities with Arnica montana and theircF' erential species
estuca nigrescens-Agrostis tenuis-Grassland (« mesic >§)D
(Group 1 with Galium album, Anthyllis vulneraria, Plantago media, Polygala comosa, Group 2

with Lychnis flos-cucul, Hieracium aurantiacum, and species from acidic grasslands)

Nardus stricta-Vaccinium myrtillus-Grassland (“acidic”)
(Group 3 with Picea abies, Homogyne alpina, Melampyrum sylvaticum,
Group 4 with Antennaria dioica)
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Only the stems remain.
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Central Tendency and variation, box-and-whisker plot:

The lower boundary of the box is the 25th percentile, the upper boundary is the 75th. percentile. The
box represent 50% of the observations. The thick horizontal line inside the box represents the
median. 50% of the cases have values below the median and 50% of the cases have values above
the Median. The length of the box correspondents to the inter quartile range (IQR), which is the
difference between the 75th and the 25th percentiles. It gives information about the variation of the
observed values.

Cases with values more than 3 box-length from the upper or lower
edge of the box are called extreme values. They are designated
i with an asterisk (*). Cases with values that are between 1,5 and 3
. box-lengths are called outliers and are designated with a circle.
= Lines are drawn from the ends of the box to the largest and
i é‘ smallest observed values which are not outliers.

In average 2 flower heads per stem

frequency of flower heads per stem (n= 4800)
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Biomass and market price of Arnica Strategy
flower heads Protection by Utilisation
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Group 1 and 2: Festuca nigrescens-Agrostis tenuis-Grassland Developing st!'ategies to promote the people
Group 3 and 4: Nardus stricta-Vaccinium myrtillus-Grassland to use Arnica in a sustainable way.
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