Austrian Research
Centre for Forests,
Department of Forest
Growth and Silviculture,
Protection Forest and

The Spread of Invasive

Alien Species in Natural
Fores

Natural Forest Reserves,
Seckendorff-Gudent-Weg 8,

r' __)sz A-1131 Vienna

R)

erves (N

*Mail: katharina.lapin@bfw.qv.at
: pin@bfw.g

In the year 2015, there were 186 mn. hectares of forests throughout the EU-28, representing cover-

Non-native plants have a significant effect on endemic species, plant communities,
age of 40 % of the total European landmass (EEA, 2016).

and ecosystems (Pysek et al., 2008; Vila et al., 2011, Blackburn et al (2011).

Since 1990, the area of Europe covered by forests has grown by 6% (Ramage et al., 2017).

. , flieks Invasive alien plant species have a negative influence on the regenerationof endemic tree spe-
The rotation period reaches from 35 to 70 years (Liski et al., 2001).

cies, which in turn has long-term consequences for succession processes in forests and can ulti-

_ . mately lead to a loss of biodiversity (Shine et al., 2010).
375,000 km? of forests are included in the Natura 2000 network (EU, 2017).

Invasive species represent a major threat to endemic tree and shrub

The four biggest current strains on the European forests are species in Europe (Seidl et al., 2014; IUCN, 2018; BGCI, 2013).
1. Habitat loss and degeneration,
2. Invasive alien species(lAS),

3. Pollution and nutrient load,

Non-native tree species (Robinia pseudoacacia, Acer
negundo, and Ailanthus altissima) are in-

creasingly colonizing forested areas, in parti-

cular riparian forests (Berg et al. 2016).

NATURAL FOREST
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192 NFR in totat® (8 395 ha) D »2% of AUStnan..

- forest area _,—_
Natural forest reserves (NFR) are fm

areas designated for natural development of the forest ecosystem and in which no
anthropogenic influence is allowed. NFR contribute to supporting the natural development
of biodiversity (BFW, 1995).

4. Climate change

Definition: Primary forests

Forests whose natural structure, com-
position and function have developed
exclusively through natural forest
dynamics and without human
intervention.over a long period

of time, thereby allowing natural i ,
species compositions and & & @Ei;h?vﬂﬁz; .
processes.to be restored S R T
(FAO, 2015 & EEA, 2016). =
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Red ash (Fraxinus pennsylvanica), also
known as Pensylvanian ash or green
ash, in the NFR Dirndlparz, 2013.

In which forest communities
are invasive and non/
invasive alien species
documented?

The European primary forests Overview map (programme start: 1995) / Number: 192 NFR / total area: 8,355 ha(represents ca. 0.21 % of Austrian forest area) / Data: 02/2017 S :
cover an area of around 1.4 mn. e I
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Salicion triandrae _
Berberidion
Alnion wiridis

Sambuco-Salicion caprege
representing 0.7% of the

forested area of Europe
(Sabatini et al., 2018).

There are 192 Natural Forest

Reserves (NFR) in Austria—forest

areas designated for natural
development of the forest eco-
system and in which no silvicultural

measures are allowed. Goals include
incorporating the diversity of Austrian

forests into a representative network of

Natural Forest Reserves and supporting

the development of biodiversity and natural
forest growth. Existing since 1995, the Austrian
NFR programme currently comprises a total area
of 8,355 ha (approximately 0.2% of the Austrian

forest area). The sizes of the individual NFR range

from 0.9 to 966.8 ha.

Which invasive and non/
invasive vascular plants
occur in Austrian NFR?

Scientific name Landolt et al. [DAISIE * Easin EU risk
(2010) Flora |Distribution (impact) | assessment
Indicativa
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Table of invasive alien plant species in NFR.

Conclusion
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Number of species: 1,586 native, 30 alien & 16 invasive

n=2344 ground vegetation survey plots

Field survey in the Natural Forest Reserves — for angle count

sampling, one tree per species is drilled to determine

How do forest stands
in NFR in which vascular
plant IAS occurdevelop?
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Classification of tree species into BHD classes allows the comparison of stand structures over
the observation period. A significant change in the tree species composition is discernible espe-
cially in the smallest diameter class (0-15 cm). The share of Acer campestre decreases (from 159
to 119 trees/hectare), while that of Uimus sp. Increases (from 40 to 146 trees/hectare).

Acer negundo occurred with only three individuals each in the BHD classes 15-30 cm and 30-45
cm in 1998. A noticeable increase in occurrence and size of individuals of this species occurred
in the 15 years until 2013: the number of individuals rose, as did their average BHD class (0-15
cm: 18, 15-30 cm: 8, 30-45 cm: 2, >45 cm: 1).

It should be noted that angle count sampling is not an adequate method to determine the

growth or spread of Acer negundo. Individuals counted in 2013 were already present in 1998,
but were too small to be registered in the angle count sampling at the time.
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the increment at breast height.

Regeneration was surveyed in around
40 NFR. To do this, 4 m? per survey area
were examined (4 crossways satellite
samples of 1 m? each), the regeneration
determined, the individuals assigned to
height classes (in 10-cm-steps) and their
game foraging damage determined.

In three of the examined NFR, the in-
vasive tree species robinia (ash forest),
tree-of-heaven (oak-hornbeam forest)
and box elder (riparian forests) were do-
cumented in one 1 m? PFL each.
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Binary logistic regression model
(Data summary by presence/absence)

The probability of IAS occurring is highest on riparian forest
floors (B = 3.013 (0.40)***, OR = 20.35, df =1).

PressnciAbaencs by Bedrock Class

The probability of IAS occurring in NFR decreases with altitude
(B =-0.006***, OR = 0.99, df = 1).

Prepencakbuancs by Alituds

Invasive alien plant

Since the information base is too small
for a separate evaluation, vegetation
surveys were therefore used to analy-
se the spread of alien species in the
associations. Their information bases
are larger and the surveyed areas more
representative (300 m?). This allows the
occurrence of invasive vascular plant
species in NFR to be estimated.

 Erigeron annuus

» Impatiens glandulifera
» Impatiens parviflora
 Solidago gigantea

* Telekia speciosa

species with an
occurence in sites :
above 800m are:
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Which factors affect the occurrence of
invasive alien vascular plants in NFR?

3.01 (0.50)***
2.2 (0.64)***
0.18 (1.16)

1.91 (0.32)***

-0.0060349 0.99240 0 993983 0.995377
(0.0007623)*** 315 0

e Variables 95 % Cl for odds ratio ‘
Included Odds
Lower Upper ‘
Ratio
* 1B .

BBCI. 2018. https://www.bgci.org/resources/invasive-species/ Berg, C., Drescher, A., Wagner, V., & Essl, F. (2016). Temporal trends in the invasions
of Austrian woodlands by alien trees. Preslia, 88(2), 185-200. Blackburn et al (2011). A proposed unified framework for biological invasions. Trends
in ecology & evolution, 26(7), 333-339. EEA. 2016. Bastrup-Birk, A., Reker, J., Zal, N., Romao, C., Cugny-Seguin, M., Moffat, A., & Loeffler, P. (2016).
European forest ecosystems-State and trends. Vol. 5/2016 of EEA Report. Publications Office of the European Union, Luxembourg. https://www.
eea.europa.eu/publications/european-forest-ecosystems. EU. 2017. http://ec.europa.eu/environment/nature/natura2000/index_en.htm. FAO.
2015. Keenan, R. J., Reams, G. A,, Achard, F., de Freitas, J. V., Grainger, A., & Lindquist, E. (2015). Dynamics of global forest area: Results from the
FAO Global Forest Resources Assessment 2015. Forest Ecology and Management, 352, 9-20. FAOSTAT dataset. 2018. Food and Agriculture Orga-
nization of the United Nations. IUCN. 2108. https://www.iucn.org/theme/species/our-work/invasive-species. Liski, J., Pussinen, A., Pingoud, K.,
Makipaa, R., & Karjalainen, T. (2001). Which rotation length is favourable to carbon sequestration?. Canadian journal of forest research, 31(11),
2004-2013. Pysek, P., & Richardson, D. M. (2008). Traits associated with invasiveness in alien plants: where do we stand?. In Biological invasi-

ons (pp. 97-125). Springer, Berlin, Heidelberg. Ramage, M. H., Burridge, H., Busse-Wicher, M., Fereday, G., Reynolds, T., Shah, D. U, ...

& Allwood,

J. (2017). The wood from the trees: The use of timber in construction. Renewable and Sustainable Energy Reviews, 68, 333-359. Sabatini, F. M.
et al., 2018. Where are Europe’s last primary forests? Diversity and Distributions. doi:10.1111/ddi.12778. Seidl, R. (2014). The shape of ecosystem
management to come: anticipating risks and fostering resilience. BioScience, 64(12), 1159-1169. Shine, C., Kettunen, M., Genovesi, P., Essl, F.,
Gollasch, S., Rabitsch, W.,, ... & ten Brink, P. (2010). Assessment to support continued development of the EU Strategy to combat invasive alien
species. Final Report for EC, Institute for European Environmental Policy (IEEP), Brussels. Vila, M., Espinar, J. L., Hejda, M., Hulme, P. E., Jarosik,

V., Maron, J. L., ...
ecosystems. Ecology letters, 14(7), 702-708.

& Pysek, P. (2011). Ecological impacts of invasive alien plants: a meta-analysis of their effects on species, communities and




