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E Evaluation of Slope Renovation 

in Higher Altitudes

B. KRAUTZER, W. GRAISS & A. BLASCHKA

Roznov pod Radhostem & Banska Bystrica, 2005
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with native plant material
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after the

intervention
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Diaspores from the top soil
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Native vegetation from the area

3r
d

an
d 

4t
h

W
or

ks
ho

p 
SU

R
E

3r
d

an
d 

4t
h

W
or

ks
ho

p 
SU

R
E

3r
d

an
d 

4t
h

W
or

ks
ho

p 
SU

R
E

Potted plants
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Sod rolls of alpine grasses
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Restoration with seeds
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Site Piancavallo (1.435 m)
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Restoration, 
application technique

and erosion
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Surface runoff and soil losses after restoration
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water flow of compared application
techniques referring to 500 mm precipitation

water flow and losses after restoration
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Restoration and 
seed mixture
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Site St. Anton/Capall (2.350 m)
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Group 1: site-specific species, growing naturally 
under site conditions.

Group 2: site-adapted species, not site-specific but 
sustainable under comparable site conditions.

Group 3: non-site-adapted species, naturally not 
occurring under the specific climatic 
and site conditions.

Classification of species
regarding to their ecological value
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Commercial seed mixture
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Share of species according to their 
ecological value
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Zillertal

2280

St. Anton

2350

Fertility of selected species

location
altitude

Poa alpina

Festuca nigrescens

Trifolium badium

Trifolium nivale

Phleum alpinum

Anthyllis vulneraria

Agrostis capillaris

Phleum pratense

Lolim perenne

Trifolium hybridum

Trifolium repens

Hochwurzen

1830

Piancavallo

1435

Bayrischzell

1230
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Comparison of seed mixtures (1.600 m.s.m.)

Commercial 
seed mixture

Site-specific
seed mixture
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Comparison of seed mixtures (1.900 m.s.m.)

Commercial 
seed mixture

Site-specific
seed mixture
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Comparison of seed mixtures (2.400 m.s.m.)

Commercial 
seed mixture

Site-specific
seed mixture
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E Conclusions for restoration 

in higher altitudes
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E Native plant material is the most valuable material 

for ecological and enduring restoration. It should 
be stored and re-used after intervention

The top soil is of great importance as growth 
substrate and contains diasporas of site specific 
species. It should also be stored carefully and 
replaced after intervention

Conclusions for restoration 
in higher altitudes

3r
d

an
d 

4t
h

W
or

ks
ho

p 
SU

R
E

3r
d

an
d 

4t
h

W
or

ks
ho

p 
SU

R
E

3r
d

an
d 

4t
h

W
or

ks
ho

p 
SU

R
E If there is a lack of native plant material, there are 

different well proved techniques available to 
combine it with suitable seed mixtures

Only application techniques with a sufficient 
protection of top soil (straw, hay, mats) are able to 
reduce water flow and soil losses to an acceptable 
degree

3r
d

an
d 

4t
h

W
or

ks
ho

p 
SU

R
E

3r
d

an
d 

4t
h

W
or

ks
ho

p 
SU

R
E

3r
d

an
d 

4t
h

W
or

ks
ho

p 
SU

R
E

In higher altitudes, the seed mixture has no 
sufficient influence to avoid erosion during the first 
weeks after restoration

In comparison to cheap commercial and only partly 
site-adapted seed mixtures, site-specific seed 
mixtures reach significant better cover than 
standard mixtures 

site-specific seed mixtures are able to reach the 
minimum requirement of 70% cover with only one 
single fertilisation
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In general, a single fertilisation of areas restored 
with site-specific seed mixtures is sufficient. Under 
difficult conditions, further fertilisation can be 
necessary  

The use of site-specific seed mixtures leads to 
sustainable plant communities and a minimisation of 
expenses for reseeding, fertilising and cutting

A positive economic medium-term assessment for 
ecological restoration methods can be estimated
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Restoration in practice
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Application technique: hydroseeding
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Combined seed – sward process

Fotos: H. Wittmann
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Combination of seeding, geonetss
bushlayers and willow weaving
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Pleschberg (1.750 m)
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Pleschberg (1.750 m)
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Pleschberg (1.750 m)
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Thank you
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Seed production of site-specific species
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Species

Grasses:
Avenella flexuosa, Deschampsia cespitosa ssp. alpina, 
Festuca nigrescens, Festuca pseudodura, Festuca 
supina, Poa alpina, Phleum rhaeticum, Phleum hirsutum, 
Bellardiochloa variegata, Sesleria albicans

Leguminosae:
Anthyllis alpestris, Anthyllis vulneraria, Trifolium alpinum, 
Trifolium badium, Trifolium pratense ssp. nivale

Herbs:
Leontodon hispidus
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Alpine red clover (Trifolium nivale)
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coveredcovered toptop soilsoil
normal sowing or hydroseed plus fertilizer
plus cover of top soil (straw, hay or mat)

HydroseedHydroseed
seeds, gluten, cellulose, mineral fertilizer

MycorrhizaMycorrhiza
hydroseed plus mycorrhiza-inoculum, compost

indigenousindigenous mixturemixture forfor furtherfurther
utilisationutilisation 150 kg ha-1

indigenous species, composed for each site

commercialcommercial mixturemixture 250 kg ha-1

standard mixture of lowland species

indigenousindigenous mixturemixture witoutwitout furtherfurther
utilisationutilisation 150 kg ha-1

indigenous species, composed for each site

Experimental design of the trials
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Beginning and end of the frost- and vegetation period, date of flowering
of Festuca nigrescens and Poa alpina in relation to the altitude

y = -23,12x + 852360
R2 = 0,6832

y = 17,963x - 656674
R2 = 0,7059

y = 16,584x - 606994
R2 = 0,8058

y = 12,948x - 473793
R2 = 0,8539

y = -21,021x + 775696
R2 = 0,7752

y = 18,944x - 692628
R2 = 0,8205

1200

1400

1600

1800

2000

2200

2400

15.Mär 15.Apr 16.Mai 16.Jun 17.Jul 17.Aug 17.Sep 18.Okt 18.Nov

beginning of vegetation period end of vegetation period

date of flowering of Poa alpina end of frost period beginning of frost period

al
tit

ud
e

date of flowering of Festuca nigrescens
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EU  project Alperos, general results

-+ecological value

-+maintenance measures

+/-+utilisation
-+tolerance against: climate

-+persistence of vegetation
-+protection against erosion

commercial
seed mixtures

site specific
seed

mixtures

site-specific versus commercial seed
mixtures

1.200,-1.400,-average price of seed mixture per ha in 
Euro

3,9712,20average price in Euro per kg (excl. VAT) 

200-40080-150seed rate kg ha -1

+ = desirable characteristic
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Black-green system

in combination

with hydroseeding
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ALPEROS - Sites

Klagenfurt

Further information about the project: www.alperos.org 3r
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Water flow and soil losses after restoration

erosion facility

site

water container
sampling pipe

tip pan
sieves

leaking tubetube

collecting tube
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Soil losses and water flow depending on precipitation (568 mm)

37 31

2,5
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hand sowing
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406 481

1,2

observation period 27.06.01 – 07.10.01
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Restoration with sod clippings


