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Introduction

Bratislava and Vienna are less than 60 kilometres apart, making them the closest 
capitals in Europe. Both cities are green and biodiversity rich, connected by the green 
band of the Danube wetlands. Such a short distance provides a lot of opportunity 
for cooperation, which creates economic and environmental benefits and a better 
neighbourhood.

Urban and semi-urban grasslands can provide many ecological, socio-cultural and 
economic ecosystem services and support biodiversity. Extensive, species-rich 
grasslands are guarantee for the maintenance of these ecosystem services. They 
contribute significantly to biodiversity in their function as food, breeding and re-
production sites for many animal species that are bound to the open landscape. In 
their diversity, size and spatial distribution grasslands represent a decisive factor for 
the quality of life, especially in urban areas. With proper management, green open 
spaces in cities have great potential to counteract not only the loss of biological 
diversity, but also the standard of living to increase what could give urban living 
spaces the importance they deserve.

Both capitals, Vienna and Bratislava, have the advantage that many semi-natural 
meadows with high biodiversity have been preserved here. Many of them are no 
longer used economically and so we are slowly losing them. The decreasing quality 
and quantity of green open spaces and the lack of environmental awareness of the 
residents has become a constant challenge. The efforts of naturalists and conser-
vationists is to secure and preserve those grasslands which are recently in good 
condition and restore those with good ecological potential to serve as a source of 
biodiversity and demonstration places for public to increase awareness and for the 
education purposes. This document is the common concept for conservation and 
development of grassland biodiversity in urban habitats which was developed within 
the Interreg V-A Slovak republic – Austria Project ”CITY NATURE – Development of 
ecosystem tools and services for the protection and restoration of biodiversity 
in Bratislava and Vienna“. The project contributes to the development of green 
infrastructure of the cross-border region in two neighbouring cities of the Twin City 
region – Bratislava and Vienna. The project provided framework for elaboration 
of the mutually agreed methodology for the preservation and support of biodi-
versity in the capital cities. During the project implementation, besides the expert 
dialogue, workshops and excursions, restoration and sustainable management 
practices were applied at pilot grasslands in both countries. The important lessons 
learned during the project implementation form a bases for this document and 
are reflected further in the text. This document provides some possible solutions 
to maintenance and development of biodiversity rich meadows within our urban 
environment. The CITY NATURE project has been implemented by the Bratislava 
City Forests, the Vienna Municipal Department for Environmental Protection 
(MA 22) and DAPHNE – Institute of Applied Ecology, together with eight strategic 
project partners optimising the results. 

Grasslands in cities are 
important reservoirs  

of biodiversity.
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Importance of grassland biodiversity  
in the urban environment

1 https://bratislavskisusedia.sk/temy/kosenie

Cities and municipalities maintain 
many public green spaces, which in-
clude green areas in parks, between 
residential developments, along linear 
infrastructure such as roads or rails and 
lawns around representative buildings, 
but also trendy flower rich green spaces. 

The subject of our interest are grass-
lands, which include on the one hand 
the remains of semi-natural meadows, 
on the other hand urban lawns, which 
are artificially created grass-dominat-
ed meadows. They are characterized 
by different types of management or 
care, from less intensively managed 
semi-natural meadows, which are 
dominated by different types of grass 
and herbs, to frequently mowed, spe-
cies-poor short lawns to flowering areas 
that are characterized by repeated inter-
ventions such as plowing and sowing. 
It is extremely important to remember 
that any meadow or open green space 
requires some form of management to 
be successful. The role of urban green 
spaces in maintaining biodiversity has 
become increasingly important. For 
a better understanding we would like 
to draw attention to the qualitative differ-
ence between artificially created urban 
lawns and semi-natural grasslands in 
the sense of biodiversity protection. 

Urban lawns are usually species poor 
because of intense management and 
the use of standard, species-poor seed 
mixtures in the original plantings. For 
example, mowing of urban lawns is 5 to 
6 times per year in Bratislava1, in Vienna 
about 7 cuts per year in urban residential 
complexes. Using of fertilizers or pes-
ticides in support of growth and weed 
control is no exception. Such grasslands 
are aesthetically appreciated by most 
people, but vegetation is usually spe-
cies-poor and floristically unappealing. 
Furthermore, these stands often contain 
high numbers of cultivars but only few 
native or regionally adapted plant spe-
cies. Owing to their intensive manage-
ment, urban lawns provide habitat for 
a limited number of taxa but are impor-
tant for urban recreation and landscape 
architecture. By reducing the frequency 
of cutting and lowering the nutrient in-
put, its biodiversity can be increased in 
potential selected sites, but it should be 
accepted by urban residents. It should 

be noted, however, that the develop-
ment of more species-rich lawns can 
be a lengthy process. 

On the contrary, extensively managed 
semi-natural grasslands with only one 
or two cuts a year without applications 
of fertilizers or pesticides are usually 
species rich. In many cities, urban green 
spaces preserve the remnants of the 
semi-natural habitats, the area of such 
grasslands is usually growing from city 
centres towards peri-urban, very often 
located in protected areas. Plant diver-
sity of semi-natural grasslands attracts 
butterflies, bees, birds and other types 
of wildlife. Flowering plants bring colour 
and the changing seasons to urban are-
as, whereas urban lawns changes little in 
appearance over the year. Semi-natural 
meadows are among the most impor-
tant sources of nectar for pollinators, 
but the resources are strongly affected 
by the timing of mowing. 

Urban grasslands with low-intensi-
ty management provide benefits and 
opportunities for various species. The 

Grasslands in cities provide wide 
range of ecosystem services.

Burning bush  
(Dictamnus albus)
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richness of plant species, paired with 
the mosaic of vegetation structure of 
semi-natural grasslands, positively in-
fluence soil microbial communities and 
the diversity of arthropods, including in-
sects, and provide advantages for other 
animals such as amphibians, reptiles 
or birds.

In the urban environment, the establish-
ment of annual or perennial wildflower 
meadows or flower beds of annuals 
instead of frequently mown lawns is cur-
rently often used in cities as one of the 
most important measures to promote 
pollinators. It involves establishing new 
areas of meadow using seed mixes de-
signed to produce a specific aesthetic 
effect and wildlife benefit. Such garden-
ing may include non-native species to 
increase the colour range or extend the 
flowering season and availability of nec-
tar and pollen for insects may also be 
extended. 

Plant diversity attracts other forms of life.Schematic difference between 
grasslands and city lawns.
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Numerous projects to establish flow-
er-rich green spaces are already taking 
place in Bratislava and Vienna. Bratislava 
is turning its lawns into flower-rich 
meadows. The city council has already 
selected 60 areas where it will change 
the mowing regime from 6 times per 
year to extensive mowing once or twice 
a year2. They planted a varied flower-
ing meadow mixture in 17 small-scale 
places, which not only beautify these 
areas, but also serve, many important 
pollinators. In Vienna such efforts started 
about ten years ago for instance along 
one of the most used city roads, the 
Vienna ”Gürtel“3 and near the train sta-
tion ”Westbahnhof“. This was followed 
by several areas in social housing 
sites together with Stadt Wien-Wiener 
Wohnenand parks together with MA 42 – 
Wiener Stadtgärten“ and is an ongoing 
process. In our experience, after setting 
measures the continuous maintenance 
of these areas is crucial for success.

Within the Interreg V-A Slovak republic 
– Austria project ”Blühlinge – Flourish 
landscapes for butterflies in SK and 
AT“, were artificially created as step-
pingstones, an island-like small-scale 
bridging grasslands for butterflies, in 
cultivated landscapes of both cities, to 
promote gene flow between spatially 
separate populations in both countries. 
The priority of the CITY NATURE pro-
ject is to secure, preserve, restore and 
manage the semi-natural meadows in 
the urban context. 

Within the framework of joint CITY 
NATURE cooperation, we dealt main-
ly with the issue of management and 
ecological restoration of semi-natural 
grasslands within the urban city. If the 
term grassland(s) is used further in this 
work, it means meadows (and their 
stages of development) in the classic 
agricultural sense.

2 https://spectator.sme.sk/c/22187107/bratislava-turns-lawns-into-meadows.html

3 https://www.wien.gv.at/umweltschutz/naturschutz/biotop/naturvielfalt-margareten.html

Mining bee nests in the ground and feeds on nectar.

Flowering grasslands support pollinators.
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Description of grassland  
habitat types
Due to their location along the Danube 
River and surrounded by the hills of 
the Small Carpathians and the Vienna 
Mountains, both capitals can be proud 
of variety of semi-natural plant commu-
nities. Such habitats have been evolved 
under both natural processes, such as 
spontaneous colonization by species, 
and traditional agricultural activities. This 
traditional management includes graz-
ing, mowing, and the removal of trees 
and shrubs to prevent succession to-
ward scrub and woodland. Semi-natural 
grasslands in both cities can be divid-
ed into the following broad ecological 
groups:

Dry grasslands are located on dry lands 
dominated by grass or herbs in mosaic 
with scrubland facies, mostly not ferti-
lized and with low productivity, often on 
the slopes with shallow soil, but also on 
the Danube River gravel-sand deposits. 
Many rare and endangered plants grow 
in them, they are often home to orchids 
They are among the most species-rich 
plant communities in Europe and are 
key habitats for many protected spe-
cies groups as insects and other inver-
tebrates, reptiles, birds and mammals. 
The traditional way of farming is grazing, 
which is currently rare in urban areas.

Famous site with its location is protected 
area Devínska Kobyla Hills in Bratislava 
In Vienna the area of Bisamberg-Falken-
berg in the north as well as the southern 
part of Vienna – Goldberg and Unterlaa 
hosts this type of vegetation. These 
are often former vineyards located at 
steep slopes. Also newly created dry 
meadows in urban expansion areas 
in north-eastern Vienna. In addition to 
grazing, a one-time mowing per year 
was also common here.

Mesophile grasslands are located on 
lightly to moderately fertilised and deep-
er soils. Mesophile grasslands are dom-
inated by grass and are rich in flowers. 
The appearance of the habitat is variable 
and can occur in both drier and wetter 
places. These extensive grasslands are 
not cut before the grasses flower, and 
then only once or twice per year. If man-
agement practices become intensive 
with heavy applications of fertiliser, the 
species diversity rapidly declines.

Orchis anacamptis

Orchis ustulata
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In Bratislava, mesophile grasslands are 
represented in small-area fragments, 
and these are often in a successively al-
tered form. In Vienna this is a wide range 
and contains most of the peri-urban 
meadows in the South-West and West 
of Vienna. Including large areas, where 
vineyards or fields were transferred to 
meadows in the 18th and 19th century. 
In Vienna these are mostly biodiversity 
rich grasslands with no threat to become 
intensive. Like in Bratislava it´s the loss of 
management which menaces the mes-
ophile grasslands.

Wet grasslands are in areas with high 
water tables or in the floodplains, occur-
ring across a spectrum of nutrient and 
water supply regimes. Wet, nutrient-rich 
areas nearest the river experience the 
greatest variations in water level, and 
typically support species-poor but high-
ly productive vegetation, dominated by 
tall grasses such as common reed and 
sedges.

Lowland floodplain meadows repre-
sent another wet grassland type, which 
is regularly flooded, but dry out in sum-
mer. Floodplains have a long tradition of 
high-quality hay production. Meadows 
are usually mowed once or twice a year. 
They are located along the Morava River 
in Bratislava. In Vienna they are situat-
ed near the Danube River, but also at 
a very small scale in the flysch part of 
the Vienna wood region with its special 
high boundary springs and also in the 
carbonate part along small rivers eg. 
Gütenbachtal.

Mesophile grasslands are rich in flowers

Floodplain grasslands along the Morava river.

Management of wet grassland  
near river Gütenbachtal.
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Species poor monocultures are agricul-
turally improved permanent grasslands 
for growing herbaceous forage crops. As 
a result of fertilization, re-seeding, and 
intensive grazing, they have relatively 
species-poor swards and associated bi-
odiversity. There are very few in Vienna, 
most of the biodiversity poor types are 
not agriculturally used grasslands (like 
parks).

How many grasslands do we 
have in the urban environment 
of both cities?

Permanent grasslands are natural, 
semi-natural or sown grasslands main-
tained by human activities, which oc-
cupy 863 ha in Bratislava, which repre-
sents 2.35% of the total area (Statistical 
yearbook on the soil fund in the Slovak 
Republic, 2018). This includes intensively 
and extensively used grasslands, grass-
lands overgrown with non-forest woody 
vegetation up to 25% and successively 
overgrowing grasslands (Košický D. et 
al. 2019). Properly managed, they con-
tribute to maintaining a high diversity 
of plant and animal species. It would 
be appropriate for Bratislava to make 
an inventory of grasslands, assessing 
the existing biodiversity value. It is an 
important first step. It will help identify 
the broad habitat types so that appro-
priate and cost-effective management 
can be set.

Small grassland areas also occur within 
the forest areas where they took place 
an important complementary element 
of sports and recreational areas, as the 

area at Partizánska lúka or Koliba. These 
sites, together with other meadows with-
in their competence are managed by 
the Bratislava City Forests. On these 
grasslands activities to increase their 
biodiversity took place within the CITY 
NATURE project. 

In Vienna, grasslands cover about 
1,500 ha. According to the definition, 
meadows make up 3.6% of the city 
area. In the last biotope type mapping 
from 2011, 1.8% of this area could be ad-
dressed as a grassland-related biotope 

type of the Habitats Directive 92/43/
EEC (MA 22 unpublished data). Unlike 
in Bratislava, areas were deliberately 
chosen in different districts of the city 
and supplemented by meadows, which 
were only created during the more re-
cent urban development. 

Grasslands along river embankements can serve as important corridors  
for biodiversity in cities.

Low intensity of grassland 
management results in significant 

increase of biodiversity – Bratislava 
City Forests.
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Wetlands and pollinators

The importance of wetlands for pol-
linators is overlooked by the general 
public. At the same time, the most 
common species of hoverflies are 
tied to wetlands in the larval stage. 
Most of them belong to the tribe 
Eristalini, very common and even 
synanthropic species which include, 
for example, Eristalis tenax, E. perti-
nax and Helophilus pendulus. They 
prefer wetlands with a large amount 
of organic material, in the case of 
the species E. tenax even heavily or-
ganically polluted. Hoverflies from 
the tribe Chrysogastrini are bound 
to slow-flowing water, the larvae are 
found in mud with a large amount of 
organic material (twigs, leaves, etc.), 
the imago stays near forest streams. 
The species Riponnensia splendens 
and Orthonevra nobilis were record-
ed in the City Forests. Some types 
of horse fly are also tied to running 
water, such as splayed deer fly 
(Chrysops caecutiens). Females of-
ten attack humans, especially in the 
head area. On the other hand, males 
and to some extent also females visit 
flowers and contribute to pollination. Hoverflies are tied to wetlands in larval stage.
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Proposed steps for the integration of grassland 
biodiversity in the urban environment

4 https://www.wien.gv.at/umweltschutz/naturschutz/wald-und-wiesen-charta.html

Meadow-like areas can be established 
by reducing mowing frequency in ur-
ban lawns, allowing the existing plant 
community to increase in height and 
flower cover. However, the outcome of 
this approach is dependent in particular 
on the local conditions, the number of 
maintenance interventions, the mowing 
technique, the removal of the clippings, 
the diversity of the existing flora, and 
any subsequent natural colonization. 
An alternative method for establishing 
meadows is deliberate seeding or plant-
ing of designed mixes of plant species. 
This latter approach to meadow creation 
predominantly uses annual plant spe-
cies to enhance aesthetic value. 

Problem of semi-natural meadows in 
the urban areas of big cities is an inap-
propriate management practice or no 
management at all. These grasslands 
are very often hard to manage due sev-
eral reasons. It can be remoted location 
and difficult to reach, extreme site con-
ditions (steep, humid, dry), complicated 
ownership structure, lack of financial and 
human resources and low economical 
profitability for its agricultural use due 
to its long-term abandonment. If areas 
of fertile (nutrient rich) grassland are left 
unmanaged they will rapidly become 
overgrown with a few dominant species 
of tall grasses, nettles, thistles etc. The 
wildflowers soon disappear as they be-
come smothered by the more dominant 
species and deprived of light, water and 
space. Fragmentation of localities be-
cause of urbanization is another signifi-
cant problem. All these actions influence 
species dispersal and ecological integ-
rity, and in a long term the biological 
biodiversity will decrease. 

For the protection and ecological res-
toration of such sites, so-called con-
servation management is often used, 
which is focused mainly on the saving 
or restoration of biological diversity. It 
means, that such management is paid 
as the initial one-off management from 
different nature conservation projects, 
as clearing of long-neglected meadows 
is costly. 

Starting to think of proper management 
practice many aspects need to be tak-
en into consideration. The procedure of 
steps should be as follows:

Habitat inventory is important tool to 
get information on distribution, grass-
land structure and composition, habitat 
types and quality of semi-natural and 
urban grasslands in the city in terms of 
biodiversity, but also the representation 
of problematic species such as weeds, 
invasive plants and allergens.
• By using high-resolution data from 

a land use system, it is possible to 
identify grassland patches and de-
termine the scope of the mapping.

• Choosing correct method for data 
gathering, using botanical survey.

• Evaluation and interpretation of data 
to assess their prioritization in terms 
of biodiversity, taking into consider-
ation recreational value. 

• Creation of habitat map reflecting 
representation of individual habitat 
types and their quality. 

In Vienna, the basis of meadow man-
agement is a  selective mapping of 
biotope types based on phytotype 
mapping in the 1980s according to the 
Vienna Nature Conservation Ordinance 
(VOTE type), the national biotope list 
(UBA type) and the habitat types of the 
Habitats Directive (FFH type) in on the 

outskirts of Vienna between 2005 and 
2011. Since meadows can be subject to 
rapid changes in use, a new round of 
mapping began in 2020 with a grass-
land inventory that will last until 2024. 
Based on the mapping and supplement-
ed by expert knowledge, all meadows 
and thus the semi-natural grassland 
were recorded in a digital meadow cat-
alogue in 2012 (https://www.wien.gv.at/
umweltgut/public/ – Layer Biotop-
typen kartierung). The work aimed at 
a comprehensive overview for future 
management and contained mainte-
nance suggestions including informa-
tion on existing maintenance concepts 
as well as a prioritization for short-term 
maintenance measures. Information 
on the vegetation (biotope types, plant 
communities and species list) is avail-
able for all meadow areas recorded 
in the Vienna biotope type mapping. 
The number, location and distribution 
of the meadows were added as part 
of the work on the Vienna Woods and 
Meadows Charter in 20204.

Well managed grasslands host rich diversity of life.
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The inventory of indicator fauna species 
is an invaluable step when assessing the 
initial status of grassland, selecting the 
priorities for maintenance/conservation 
or the overall impact of management 
measures on biodiversity over time. The 
composition of certain groups of insects, 
for example orthoptera (grasshoppers 
and crickets), will reflect the changes of 
management in relatively short period of 
time. Butterflies are also suitable group 
to monitor as the unified and relatively 
simple methodology of the European 
Butterfly Monitoring Scheme5 offers 
a unique base for inventory or moni-
toring. It might be crucial for selection 
of key species, to the needs of which 
the management methods have to be 
adjusted. However, the occurrence of 
butterflies depends on various aspects 
besides the management, so might not 
reflect the state of the site or impact of 
management measures so clearly. The 
proper assessment of fauna requires at 
least two expert visits per site annually, 
what puts high demands on capacities. 
The involvement of volunteers in initial 
inventory and continual monitoring is 
recommended (see further text), but 
requires advanced training, guidance 
and the results have to be considered 
with caution or are to be subjected to 
an expert check. 

In addition to the mapping and mon-
itoring of the meadow habitats, local 
or area-related plant or animal species 
mappings of particularly strictly pro-
tected species are carried out. For easy 
access, the information can be found 
on the website https://www.wien.gv.at/
umweltgut/public/. 

Elaboration of a management 
plan to increase biodiversity of 
grasslands in urban areas

A management plan is a circulated and 
approved document which describes 
grassland sites, and the problems and 
opportunities for management/restora-
tion of its species and habitats, enabling 
objectives based on this information to 
be met through relevant actions over 
a defined time frame. Main target is the 
maintenance and development of high 
biodiversity oriented management/
restoration measures linked to each 
grassland area. Maintaining a diversity 
of meadow types with varying vegeta-
tion height and plant richness is likely 
to maximize cumulative biodiversity 
benefits and the resulting landscape 
heterogeneity.

5 https://butterfly-monitoring.net/

The key aspects when preparing a plan 
are therefore to gain an understanding 
of the natural qualities of a site and how 
they originated, set objectives and pri-
orities for its conservation, and design 
a realistic plan for future management. 
The objectives should be incorporated 
in a clear and logical way into this plan-
ning framework. 

There is no simple strategy for man-
aging and restoring grasslands of high 
biodiversity in urban environments. The 
type of grassland and methods used to 
manage and restore its biodiversity will 
vary with conditions, habitat and budget.

Review of management activities is 
also essential. As understanding of the 
functioning of a site improves with time, 
the management plan’s objectives will 
evolve and change. Therefore, it is im-
portant to set a review period to ensure 
that the plan is the best available docu-
ment and that it is up to date and, most 
importantly, used to good effect.

Grasslands in Vienna are currently sub-
ject to different basic administrative de-
partments with their own management 
concepts. Despite the different tasks of 
these departments, some areas have 
been managed and cared for in an ex-
emplary manner for many years. Due 

Orthoptera are prime indicators of changes in habitats.

Grasslands managed based on carefully prepared management plan.

P
h

o
to

 b
y:

 M
. S

e
m

e
lb

au
e

r
P

h
o

to
 b

y:
 M

.E
. S

ch
n

e
tz

https://www.wien.gv.at/umweltgut/public/
https://www.wien.gv.at/umweltgut/public/
https://butterfly-monitoring.net/


13 

to the locally adapted measures, they 
are ”hot spots“ of biodiversity. Together 
with the theoretical and practical knowl-
edge gained from the CITY NATURE 
project, the measures form the base for 
the future ”adaptive management“ for all 
grasslands that are valuable in terms of 
nature conservation. 

A further output of the project for the 
elaboration of a management plan is 
the selection of key species for individ-
ual meadows or grassland complexes, 
which has proven to be a  useful in-
strument. These can be used both as 
a simple means of quickly recording the 
achievement of goals through the meas-
ures and for raising public awareness.

The recently adopted Vienna ”Wald- 
und Wiesencharta“6 will – according to 
its goals – be used as starting point for 
a Vienna-wide approach for the mainte-
nance and development of species-rich 
grasslands and the coordination be-
tween the responsible departments.

Raising political will  
and public awareness 

Both in Bratislava and in Vienna there 
should be a commitment to the pres-
ervation of at least potentially agricul-
turally usable sites in the urban area. 
This aims at the ecosystem service of 
the meadows as a food basis. In keep-
ing with the long history of cultivation, 
the use of meadows in the agricultural 
sense is committed to sustainability. 
It includes the conservation of soil as 
a resource as well as the conservation 
of biodiversity on all three levels.

The long-term care and maintenance 
as well as the restoration of open urban 
green spaces require the acceptance of 
the residents and the willingness of the 
municipalities to maintain them. In this 
context, it should be borne in mind that 
certain types of use are not compati-
ble with all of the objectives that urban 
green spaces have to meet. Preserving 
grassland for recreational purposes is 
generally not suitable for increasing bi-
odiversity. On the other hand, the use of 
species-rich meadows, which can also 
provide valuable fodder, is unsuitable 
as a local recreation area and leads to 
conflicting goals. A clearer assignment 
of functions can help and defuse prob-
lems. Communication and information 
are important tools for protecting grass-
lands and gaining political and social 
support. 

6 https://www.wien.gv.at/umweltschutz/naturschutz/wald-und-wiesen-charta.html

Adaptive Management at Adolfstorwiesen grassland

Size: 0.4 ha; Biotope type semi-dry grassland with fringe vegetation

In 2019, a farmer carried out a one-time mowing by the end of September. 
The hay was initially used for composting due to a lack of other options. In 
2020, a one-time mowing took place at the beginning of August. The hay 
was made available for local residents to feed their sheep and an addition-
al scythe-mowing to raise public awareness. In 2021, grazing could begin 
from early August to mid-September. The areas are now being grazed by 
a small herd of 11 forest sheep. Adaptive management takes place. Several 
sub-areas are separated by means of an electric fence as paddocks in order 
to achieve targeted grazing. Sub-areas with special plant species such as 
mountain-aster are fenced to make sure, not to endanger the plant stock.

There were information posters for grazing, two information events on the 
subject of CITY NATURE, nature conservation-oriented meadow manage-
ment and grazing facts for politicians, residents and interested members 
of the public.

Management of grasslands within CITY NATURE project implemented  
in cooperation with stakeholders and public. 
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The process used in plan preparation 
should be ‘participatory’, involving the 
people affected by management of the 
urban grasslands. Participation should 
take place as early in the process as 
possible and continue throughout. Two 
audiences are involved: an external one 
(local people, visitors and other stake-
holders), and an internal one (the staff 
who will be charged with the plan’s im-
plementation). In both cases, the plan 
is much more likely to be implemented 
if the affected audiences are involved 
in its development and have a sense of 
‘shared ownership’.

Participatory processes are required 
both during preparation of the man-
agement plan as well as for its imple-
mentation. As a minimum, active par-
ticipation of the stakeholders should 
be encouraged and public participation 
in consultation and information provi-
sion procedures ensured. To avoid mis-
interpretations, disappointments, and 
problems arising, it is vital to precisely 
determine from the outset the mode of 
participation for each social group.

Each level of participation (information 
provision, consultation, etc.) can be 
planned either for preparation or im-
plementation of the management plan. 
To achieve the best result, it is of im-
portance to find a suitable combination 
of the level of action, to determine the 
stakeholders, the type of participation 
and the means to be used. To that end, 
a stakeholder analysis can be a useful 
tool.

Involving the local community in man-
aging the site, for example in mowing or 
grazing regimes, encourages personal 
investment in the site.

Securing of resources and 
capacities

The importance of urban meadows has 
changed increasingly over the past few 
decades. In the past they were an im-
portant part of agricultural grassland 
farms as forage areas, but today they are 
mainly seen as part of urban open space 
with a focus on recreational use. The 
change from agricultural use to land-
scape maintenance is usually associated 
with increased costs. 

Keeping the landscape open requires 
fewer work steps than producing hay. 
For example, mulching only requires one 
work step or one device. When mowing 
to make hay, there are at least three and 
up to six work steps.

Special resources such as smaller or 
lighter devices or machines, which are 
often not (no longer) available in the 
usual machine park, are required. In ad-
dition, individual maintenance steps for 
protected species must be carried out 
by hand and require trained personnel. 
Therefore, it is not enough only to set 
the targets for grassland management 
by biodiversity means, it needs com-
plementary financially and personal 
resources. 

Monitoring 

Species-rich meadows perform essen-
tial ecosystem services such as bind-
ing CO2 or regulating the microclimate. 
Other aspects are causally related to 
biodiversity. So is the size and the dis-
tance between, and the distribution of 
meadows decisive. Therefore, moni-
toring provides useful information on 
overall development in the area and 
the trajectory of habitat development. 
It is important to check the success or 
otherwise of management regimes ap-
plied to grasslands. Monitoring allows 
us to detect problems early and adjust 
management measures to improve hab-
itat status. It can be repeated botanical 
survey over time (every 5 years or other 
time frame) of the ecological status of 
grasslands. Needs to be based on strict 
protocols for repeated objective meas-
urements. Changes in the ecological 
status of habitats can be observed and 
some conclusions drawn on whether 
the ecological status is changing or 
remaining the same and whether the 
management practices are improving 

or degrading the ecological function of 
the grasslands.

Monitoring of invertebrates is a vital part 
of collection of data on the grassland 
biodiversity and contributes to overall 
assessment of habitat quality and its 
changes over time.

Vienna is pursuing the path that the regu-
lar repetition of the Vienna biotope map-
ping (Wiener Biotoptypenkartierung) 
can also be used as monitoring at the 
landscape level. It should be done about 
every 10 years, including Condition as-
sessment according to the Habitats-
Directive (Council Directive 92/43/EEC). 
The repetition for grassland-types start-
ed in 2020. 

In addition, species mapping takes place 
throughout the city. There is current in-
formation on the occurrence of grass-
hoppers, butterflies and amphibians.

Based on our intention recorded in the 
sustainability commitment of the pro-
ject, the monitoring on the site-scale, 
which for vegetation was carried out on 
6 selected meadows, will be repeated in 
the second and fourth year after project 
completion. The butterfly monitoring will 
also be carried on. 

Generally, the importance of recur-
ring monitoring is evident, because it 
helps to measure the degree of target 
achievement of nature conservation 
programs and measures. 

Inventory of invertebrates is a vital part of grassland monitoring.
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Involving the community  
and volunteers

Community walks and talks

Semi-natural meadows have so much 
more wildlife value than areas of mown 
grass and therefore are ideal places for 
wildlife walks and talks. Within the CITY 
NATURE project, regular excursions for 
public took place in both Bratislava and 
Vienna. These excursions were focused 
on introduction of the value, importance 
and conservation of the urban grassland 
biodiversity, with special focus on plants, 
pollinators (including butterflies) and 
other insects. These excursions served 
as a  unique opportunity to connect 
experts with amateur naturalists and 
nature lovers and to provide valuable 
experience and knowledge to interested 
inhabitants and visitors. 

Outdoor Learning and Citizen 
Science

Given the biodiversity value of mead-
ows, they act as great places for out-
door classrooms and for Citizen Science 
activities. Various user-friendly tools 
(apps.) are available to involve amateur 
naturalists in identification of species 
(e.g. PlantNET, BirdNET) or collection 
of data (e.g. iNaturalist). It is worth en-
gaging with local schools when creating 
your meadows so that they are aware of 
this wonderful amenity on their door-
step. Excursions for school children, 
based on experiential activities linked 
with practical involvement of pupils in 
grassland management – removal of bi-
omass, invasive species or trees/scrubs 
overgrowing the grasslands, are a great 
opportunity to start a long-term coop-
eration with local schools and public. 
It is a valuable and for many also the 
first-time experience of manual work in 
nature. Such activities help to develop 
social skills, strengthen empathy, might 
even contribute to positive changes of 
behaviour of children towards nature 
and in most cases are very much appre-
ciated by the local community. Consider 
adding in signage to further raise aware-
ness and understanding of the meadow. 
Within the CITY NATURE project, free 
excursions were provided to schools 
and public to promote the importance, 
values and protection of meadows in 
the urban environment. Excursions in-
clude hands-on outdoor activities and 
experiential learning games through 
which children of all ages explore na-
ture. While younger age groups focus 
on discovering life forms with all their 
senses, teenagers crave adventure.

Public explores grasslands during project excursion.

Excursions bring great opportunities to connect experts  
with amateur naturalists.

Hands-on activities are the favourite part of excursions.
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Involvement of volunteers into 
grassland management

Management of grasslands provides 
opportunities for public – private co-
operation via the involvement of vol-
unteers mainly into mowing and/or 
biomass removal. The CITY NATURE 
project as well as other projects imple-
mented in Bratislava and Vienna show 
that students, general public and private 
companies are often willing to contrib-
ute to maintenance of grasslands by 
voluntary contribution in form of manual 
work. Often such manual activities can 
be linked with broader teambuilding ac-
tion. In some cases, companies prefer 
to organise events during weekend for 
whole families, when practical grassland 
management is combined with environ-
mental education activities for children, 
leisure time and relaxation in nature. 
Such events bring not only benefits to 
grasslands, but at the same time provide 
a unique opportunity for many people 
with various backgrounds to gain hands-
on experience in nature conservation 
and raise their awareness on environ-
mental issues. Sometimes companies 
develop a form of a local ownership and 
return repeatedly to maintain the locality 
in favourable condition in the long term. 

Volunteers made a valuable contribution 
to the care of the meadows and at the 
same time it was possible to convey a lot 
of information about the value of spe-
cies-rich meadows, their preservation 
and the necessary steps to take. 

But it must not be concealed that work 
with volunteers needs a lot of organi-
zation and is heavily dependent on re-
sources. You will find great individual 
services, but reliability and a long-term 
perspective are not always available. 
Therefore, professional backup for main-
tenance is always to be kept ready and 
sometimes show in extended costs. 

Our conclusion from the experience of 
community work and volunteering in 
landscaping is, that both are primarily 
to be seen as necessary and important 
awareness-raising measures but not as 
substitutes for professional survey and 
management.

Volunteers usually get involved in moving or biomass removal.

Involvement of volunteers in grassland management  
requires resources.
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Corporate Social Volunteering (CSV) at the Gütenbachwiese 

Size: 0.3 ha; Biotope type: abandoned moor grass meadow and nutrient-rich wet meadows, tall herb corridors, bushes 
and individual trees and shrubs

The area bordering the creek Gütenbach is difficult to manage because it is fragmented with ditches, wet spots and an 
irregular small relief. Preliminary work was therefore carried out by the City of Vienna – environmental protection with 
a brushcutter. After drying the cuttings, so that small animals/insects can migrate, further processing was carried out 
by voluntary participants from the company L’Oréal as part of the CSV program in September 2021. The employees 
lent a hand – raking, piling up on tarpaulins, unloading and loading a loader wagon – learned interesting facts about 
the ecosystem and got to know the practice of landscape conservation.

The cuttings were taken away and 
composted by the strategic partner 
City of Vienna – Forestry and Urban 
Agriculture

Volunteers from L’Oréal also cleared 
the meadow of trees and shrubs.

Management campaigns with com-
pany employees as part of CSV pro-
grams offer a good opportunity to 
learn about and experience the spe-
cial importance of biodiversity. The 
campaign was therefore accompa-
nied by an information stand.
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Methods for management  
of grassland habitats
Nearly all grasslands require some man-
agement. Proper maintenance of urban 
grasslands can make an important con-
tribution to biodiversity and peoples’ 
enjoyment of wildlife and the natural 
world. In urban habitats, grassland man-
agement options may be dictated by 
factors not applicable to the country-
side. The management methods have 
to be selected according to the differ-
ent vegetation-type of the grassland 
and shall be adjusted to specific local 
conditions at each site. Considering 
complex situation of urban grasslands, 
the adaptive management is highly rec-
ommended, providing opportunities to 
adjust the management methods to an-
nual changes of weather, natural con-
ditions, utilisation by local inhabitants 
and involvement of stakeholders into 
maintenance of grasslands. 

General management principles appli-
cable to any urban grassland can be for-
mulated. In order to maintain biodiversi-
ty-rich green areas in the long term, the 
discing, plowing, draining and mulching 
of grasslands is prohibited. The use of 
fertilizers, harmful chemicals and liquid 
manure has to be totally excluded. The 
two suitable management options are 
mowing with removal of biomass and 
grazing. 

Mowing devices which are adapted to 
the natural conditions such as slope and 
soil moisture and having the least pos-
sible negative impact on fauna should 
be chosen for managing biodiversity 
rich grasslands. Serving these princi-
ples mowing should be done without 
shredding the blades of grass and herbs, 
like sickle bar mulchers do, because 
this would cause severe damage on the 
fauna. The same is to be considered for 
flail mowers and all mowers with con-
ditioners. Slightly better are the results 
using drum mowers. Disc mowers may 
be recommended in some cases, but 
scythes and bar mowers are the best 
choices. 

Mowing methods

Allowing plant diversity in urban grass-
lands to increase has the knock-on ef-
fect of increasing the diversity of other 
organisms such as pollinators and her-
bivores. Even a modest reduction in 
mowing frequency can bring a host of

 
environmental benefits: boosted wildlife, 
increased plant and pollinator diversi-
ty, reduced greenhouse gas emissions 
and saved resources. At the same time, 
a longer, healthier vegetation makes 
it more resistant to pests, weeds, and 
drought events.

Management of grasslands in difficult conditions.

Hand/motor bar mower

Tractor beam mowers

Scythes

Drum/disc mowers

Mowers with processing

Flail and sickle mulchers

Selection of mowing device is crucial for impact on biodiversity.
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The recommended frequency of mow-
ing depends on the characteristics of 
each grassland, but in general, cutting 
and removing the biomass once or twice 
a year is sufficient. More specifically dry, 
mesophytic and wet grasslands can be 
mowed no more than 2 times a year. Dry 
grasslands can be mowed once per year 
and xerophytic grasslands can only be 
managed by using light mechanization.

Concerning timing of mowing, from 
the zoological viewpoint, mowing the 
later – the better, but compromise has 
to be found to benefit both local flora 
and fauna. 

Grasslands must be mowed in a direc-
tion that offers fauna an escape route i.e. 
from middle outwards (from the centre 
to the edge) – so that animals do not 
become trapped by the mowing. This 
provides the opportunity for wildlife to 
respond to the disturbance and flee to 
safety outwards, rather than slowly driv-
ing them inwards with no escape. 

Mowing slowly with machinery ex-
tends the time for animals to escape. 
Machinery speed limited to human 
walk will ensure amphibians and rep-
tiles will move to a save place. 

Grassland management in Bratislava City Forests

The grasslands in Bratislava City 
Forests used to be managed main-
ly for recreation in the past, what 
required mowing of whole area of 
grasslands three or four times per 
year. During the City Nature Project, 
the approach to grassland man-
agement changed in order to con-
solidate human recreation with the 
needs of biodiversity. Since 2020, 
mowing has taken place less fre-
quently and certain area of grass-
lands remains uncut for the whole 
season, in order to provide time for 
plants to spread seeds and to ensure 
space and food for animal species. 
Five hectares of grasslands are being 
mown in a mosaic at present. And 
with the coverage of PR activities, the 
broad public accepts it. The mowing 
is also done slowly, in order to allow 
the animals to escape. Hay is com-
posted. As the monitoring shows, 
these changes in management have 
brought positive results in increased 
diversity of invertebrates. 

Removal of biomass with involvement of volunteers in Schafberg, Vienna.
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Cutting grassland too short should 
be avoided, as many species require 
longer vegetation and animals will often 
move about in the basal zone of grasses 
and could be injured. If possible, cut on 
a warm day, allow temperatures to rise 
and reptiles to become active and there-
fore readily able to move out of the way.

Mosaic mowing is a great option for bio-
diversity and especially wildlife-friendly 
management. If you consider scale, you 
can see two branches of management 
measures. At the landscape level, grass-
lands of the same type close to each 
other should be tended at different 
times. At the same time on site level, 
there should be an inner differentiation 
of cultivation in every meadow. The site 
is being mown gradually with time gap 
to secure taller vegetation is present 
at various parts of the site during the 
whole season. 

Staggered mowing means for instance, 
that you can create strips, circles, une-
ven edges of areas that are left unmown 
as refuges for wildlife that might other-
wise find themselves in the mow-zone. 
Certain parts of the grassland are useful 
to be left unmown the whole season, 
some also during winter, to provide shel-
ter for wintering species of animals. As 
a rule of thumb at least 10% of the grass-
land should be left unmown at any time 
of the year.

Creating edges of vegetation increas-
es the supply of various ecological 
conditions. Not only Hymenoptera but 
also Diptera benefit from higher edge 
density of green cover (ecotones) in 
urban environments. Ecotones, rich in 
floral and nesting resources, might be 
valuable habitats for diverse pollinator 
groups. Flower visitors might use eco-
tones as foraging routes and therefore 
they could provide connectivity among 
suitable habitats, facilitating pollinator 
movement and enhancing flower visits 
and plant gene flow.

When cutting rough or long grass it is 
important to take the possible presence 
of vertebrate species into account, to 
ensure they are not harmed. Walking 
through areas of long grass prior to 
mowing should disturb any creatures 
and encourage them temporarily to 
move elsewhere. At the same time, it 
allows to check for bird nests and avoid 
those sections. It is important not to flat-
ten the grass as it makes it difficult to cut.

Reptiles require carefull grassland management.

Ecotones are rich in floral and nesting resources.
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To support the greatest possible diver-
sity of species, grasslands must have 
a good range of successional stages and 
vegetation structures, from bare ground 
to scrub and from short open turf to tall 
grass and tussocks. But only large sites 
can hold all these features in any quan-
tity. In urban conditions we compromise 
to create reasonable diversity in vegeta-
tion structures. There should be a good 
range of growth forms and stages of 
various plant species: flowering plants 
producing nectar and setting seeds, 
with seed heads remaining throughout 
the winter; plants surrounded by bare 
ground; plants forming dense tussocks 
which provide shelter and hibernation 
sites. All this structural variation pro-
vided by different heights and types of 
grassland sward will support distinctive 
assemblages of invertebrates and verte-
brates. In general, moderately tall grass-
land supports higher diversity of species 
than very short grassland. However, an 
intimate mix of vegetation structures can 
be very valuable. In addition, parts with 
loose soil, areas of disturbed ground 
and sparse vegetation provide suitable 
nesting sites for solitary bees and wasps. 
Patches of bare ground and short turf 
surrounded by taller and tussocky veg-
etation mean that animals using more 
than one structural type have all their 
requirements available in a small area.

The mown vegetation should be left 
on place for at least 3 days (but not 
more than one week) to allow wild-
flower seeds to fall and invertebrates 
to escape. After that, the biomass shall 
be removed. 

In special cases, for a small amount 
of biomass, it can be used to create 
habitat piles that will provide potential 
hibernation sites for creatures such as 

hedgehogs and grass snakes. Using bio-
mass to create habitat piles for animals, 
providing shelter, breeding habitat or 
place for insolation, is very beneficial for 
sustaining animal diversity on the site. 
However, creating such piles on open 
grasslands should be avoided because 
the decomposition will add nutrients 
to the flower-rich sward, encouraging 
growth of weed species. Habitat piles 
should not be constructed where their 

Tall vegetation is useful even if it does not flower

The most important resource that 
plants provide to insects is nectar. 
It is interesting that some types of 
plants have nectaries outside the 
flowers (extrafloral nectaries). It is, 
for example, some vetches, where 
they are present as dark targets on 
the stipules, they are mainly used 
by ants. The tall vegetation is home 
to many species of cicadas, bugs 
and aphids, that feed on plant juices 
and produce honeydew – an impor-
tant ‘alternative’ source of energy for 
digger wasps, wasps and even some 
forest butterflies. It is less well known 
that some species of hoverflies also 
use the pollen of wind-pollinated 
plants – grasses, sedges and plan-
tains. But even dry herbaceous veg-
etation has its meaning – it serves 
as shelters and lodgings. Last but 
not least, high vegetation is a hunt-
ing ground for robber flies, such as 
Leptogaster cylindrica or Dysmachus 
bimucronatus.

Mosaic of various vegetation structures is crucial  
for biodiversity in urban areas.
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decomposition may result in leachate 
entering water courses. Nor should they 
be stacked right up against tree trunks or 
against hedges. Ideally, the pile should 
be situated on a sunny place (sun at 
least part of the day) and will not need 
to be disturbed. Habitat piles need good 
aeration and good moisture content. 
Ideally the base of the heap should be 
criss-crossed with a layer of coarser ma-
terial such as branches or logs, followed 
by material such as prunings and grass. 
This provides an internal structure to 
the heap, which makes it more attrac-
tive to reptiles. Habitat piles are used for 
basking and are particularly favoured 
by grass snakes for laying their eggs. 
The same habitat pile can be replen-
ished each year. Explanatory information 
shall be provided to public in order to 
distinguish between piles supporting 
biodiversity and illegally dumped green 
waste from gardens.

The potential for long grass to harbour 
ticks and rodents is a common con-
cern. However, there is little evidence 
to support this. The presence of ticks is 
more strongly related to host popula-
tions, like deer, than type of vegetation. 
With respect to small mammals, some 
species prefer longer grass’ whereas 
others do not.

An important limitation of the ecolog-
ical value of urban grasslands is the 
question of habitat connectivity. While 
connectivity allows spread and genetic 
exchange of species, isolation can lead 
to the extinction of populations through 
inbreeding and loss of genetic diversity. 
Therefore, the consideration of connec-
tivity of green spaces within cities is an 
inevitable part of the urban planning. 

Haymaking and hay utilisation  
in urban conditions

Sustainable meadow management in-
cludes the use of the clippings either in 
the best way as fodder or if not other-
wise possible as a compost base. The 
possibilities for hay utilisation strongly 
depend on the area, location and ac-
cessibility of the locality, agreement 
with local farmers, etc. The quality of 
hay is impacted also by the intensity of 
recreation. Hay contaminated with dog 
droppings can cause serious damage 
to farm animals. It is known that more 
cows can suffer from abortions. The rea-
son is the disease neosporosis which 
is triggered by a unicellular parasite 
(Protozoon Neospora caninum). But even 
if it’s not dangerous, animals consuming 
roughage don´t like smelling hay. Such 
bales are an economic loss for farmers. 

Bare soil importance for insects

Bare soil is one of the most overlooked but crucial habitats for insects, including pollinators. There are many types 
of bare soil, and each has a different meaning. Mud, for example it serves as a source of water and minerals for male 
diurnal butterflies and as a source of building material for solitary bees (genus Osmia), potter wasps and digger wasps. 
Fire pits, which are an excellent source of minerals after the rain, have a similar meaning. Another type of exposed soil 
is vertical walls, which are created during construction activities and naturally occur in the vicinity of unregulated rivers. 
They serve as a nesting place for many types of solitary bees and digger wasps. 

The most common type of bare soil is trampled areas with sparse unconnected vegetation. Ideal are places on a slope 
and oriented to the south, which naturally have a warmer and drier microclimate. Such places are used for sunbath-
ing by many types of insects: oil beetles, grasshoppers, diurnal butterflies and many other species. This is the most 
important nesting place for solitary bees – up to half of all solitary bees’ nest in the ground. Similarly, many species of 
grasshoppers prefer places with bare soil to lay their eggs.

Interesting species tied to bare soil 
in the City Forests in Bratislava:

The tiny Lesser Mottled Grasshopper 
(Stenobothrus stigmaticus) requires 
short, low-nutrient lawns maintained 
by grazing or mowing. From west-
ern Slovakia, it is known only from 
2 localities in the Small Carpathians, 
one of them is Cvičná lúka, where it 
prefers trampled places with low and 
sparse vegetation. In the same loca-
tion, we can also observe the rarer 
grasshopper species (Dociostaurus 
brevicollis).

The Lesser Fiery Copper (Lycaena 
thersamon) is a butterfly which pre-
fers the earliest successional stag-
es and ruderal habitats. In western 
Slovakia it can be numerous in suit-
able localities, the current northern 
border of the species’ distribution 
also passes through this area. It was 
recorded at Cvičná lúka. Bare ground has importance for various insects.
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Litter such as cans and bottles left 
behind by those seeking relaxation. If 
these are overlooked during the mow-
ing process, they end up in the hay as 
splinters or slate and can have fatal 
consequences7. Therefore, hay could 
only be produced as fodder in slightly 
contaminated meadows. This shows the 
special responsibility from those seek-
ing recreation for the maintenance of 
meadows as a food source for livestock. 

We generally produced hay in a tradi-
tionall way: cutting, soil drying, (tedding 
= turning), swaths. Hay was retrieved 
from the meadow with a loader wagon 
or a baler. In some areas pile – tractor 
with crane and grapple or discharged 
clippings directly on the trailer was used. 
The most complicated variant at the site 
Asperner Terrassen was done by an in-
termediate step – breaking off steep 
terrain, charging and redistributing on 
the flat in swaths. 

Alternative ways of using hay such as 
the production of hay pellets, hay for 
rodents, hay as packaging material or 
hay paper have been researched but 
have not been pursued any further. 
These products have to meet many 
requirements, for example with regard 
to quantity, quality or short transport 
routes. These are difficult to meet in an 
urban environment.

Grazing as a management 
option

Extensive grazing in the sense of a hay 
pasture in paddock farming is a suitable 
alternative for preserving species rich 
meadows. It is specially to recommend 
for steep sites, meadows hard to access 
or poor meadows, but often challenging 
at many urban grassland sites. There are 
some difficulties to overcome. At first 
you need a reliable, informed farmer 
or company as a partner. This partner 
should be willing to respond to an adap-
tive management since the stocking of 
animals and the grazing times have to 
be adjusted annually due to the weather 
or vegetation development as well as to 
the individual areas. Furthermore, the 
partner needs the right grazing animals 
which are adapted to the prevailing con-
ditions.

Grazing in an urban environment must 
also cope with the fact that recreation 
seekers (and especially their dogs) can 
be impaired again and again. Therefore, 
comprehensive information and suffi-
cient caregivers are required to keep 

7 https://steiermark.orf.at/stories/3104926/

an eye on the animals every day to en-
sure the welfare of the animals and to 
check the necessary equipment such 
as an electric fence or water supply. 
Responsible persons must be contacta-
ble at any time in order to be able to 
intervene quickly in the event of griev-
ances. Like with hay utilization here, too, 
those looking for recreation bear a high 
level of responsibility for the success.

Extensive grazing is therefore very 
time-consuming and unsafe as a long-
term measure.

Cut

Soil drying

Loose hay

Swath

Baler

Bale

Loader wagon
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Grazing by sheep in Vienna.

Grazing by goats in Bratislava.

The process of haymaking.
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Dry grassland restoration by grazing

In Slovakia, a LIFE project (LIFE10 
NAT/SK/080) carried out a resto-
ration plan for this habitat that was 
discussed with relevant stakehold-
ers in the SAC Devínska Kobyla. The 
measures involved mechanical re-
moval of woods and scrubs on 58 ha 
of overgrown dry grasslands, erad-
ication of black locust and re-intro-
duction of grazing mainly by goats 
since 2015. The impact of restoration 
management measures was moni-
tored predominantly on the habi-
tat type 6210* at different stages of 
succession. As a result of clearing of 
secondary succession area, a signif-
icant increase in the number of light 
and thermophilous species, such as 
Pulsatilla grandis, Plantago media, 
Jurinea mollis, Astragalus onobrychis, 
Carex michelii, Chamaecytisus aus-
triacus, Thesium linophyllon, Linum 
tenuifolium was recorded after two 
years of monitoring. The total num-
ber of species in 2016 was higher 
than before the management inter-
vention. These species were likely to 
be present in the soil seed bank and 
could germinate when the surface 
was open. Ensuring grazing manage-
ment and removal of sprouts are an 
important prerequisite for a favour-
able development of vegetation on 
the areas under consideration. The 
species composition in the spring 
after the management interven-
tion already showed a gradual in-
crease of the species. The optimal 
method of management is sheep 
grazing, or sheep and goat mixed 
herds grazing, which can weaken 
and gradually eliminate the shoot of 
woody plants. The rotation of more 
extensive and intensive grazing is 
an optimal solution for the devel-
opment and maintenance of a fa-
vourable status of priority grassland 
habitats. Two new micropopulations 
of the Bee Orchid (Ophrys apifera, an 
IUCN Red List Species) were record-
ed in the site as result of the restora-
tion measures implemented by the 
project. The Adriatic Lizard Orchid 
(Himantoglossum adriaticum), listed 
on Annex II of the Habitat Directive 
and endangered in Slovakia, was 
also recorded on the site in 2017 (up 
to 600 individuals). Bee orchid
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Methods for restoration/creation  
of grassland habitats

8 https://vivagrass.eu/wp-content/uploads/2015/10/evaluation-of-the-experiences-in-maintenance-of-grassland-ecosystems.pdf

The aim of grassland restoration is to 
increase their biological and agricultural 
value. Species-rich semi-natural grass-
lands provide an essential contribution 
to the preservation of biodiversity in 
Europe. The grassland ecosystems are 
rich with rare plants and habitats nec-
essary for many animal species, such as 
birds and insects of great conservation 
importance. They are also highly ben-
eficial to the water quality and present 
usually a very low risk of soil erosion. 

However, as result of land abandonment 
during the last few decades as well as 
more recent trend of intensification of 
agriculture practice, the area of grass-
lands with high biological value have 
considerably decreased. Therefore, it is 
important to maintain the still existing 
areas of such grasslands as well as pro-
mote restoration of semi-natural grass-
land habitats on currently managed as 
well as non-used agriculture land.

This can be done through changes in 
management and by methods of intro-
ducing wild plants including spread-
ing green hay, broadcasting seeds, slot 
seeding and using plug plants. The tech-
niques used are dictated by the site (type 
of soil, field slope), seed source (distance 
between donor and receptor sites etc.), 
and machinery and livestock available. 
Successful restoration also needs the 
commitment from the landowner for 
long-term appropriate management of 
the meadow. Restoration of a meadow 
can often be a lengthy process in which 
interventions to improve it may be nec-
essary over the years.8

Analyses of recipient site

In order to realise successful meadow 
restoration/creation we have to analyse 
natural conditions of the recipient site 
taking into consideration:
1. Moisture conditions – moist soil, 

medium, dry, alternating humidity, 
groundwater level, etc.

2. Thermal conditions – lowland, foot-
hill, mountainous position, southern 
or northern, slope, average annual 
temperature, etc.

3. Soil – type of soil, soil-forming sub-
strate, soil type, etc.

4. Danger of erosion – given mainly by 
the slope and length of the slope, 
the type of soil.

5. Requirements for trampling and oth-
er mechanical stress.

6. Habitat (potential) type – which spe-
cies of meadow plants are native in 
the area for target habitat type.

Result will be determination of suitable 
habitat type as restoration target.

Restoration species-rich 
meadow habitat using native 
seed mixture

There are several options how to get 
suitable seed mixture for meadow res-
toration:
• Manual collection of target species 

seeds – requires extensive man-
power

• Purchase of seed mixtures – hard to 
get in proper quality. 

• Harvesting seeds from target mead-
ows by brush harvester – requires 
special equipment.

Therefore, meadow restoration can be 
a lengthy and expensive business, but 
it is essential to conserve and promote 
biodiversity. 

Preparation of recipient site

To facilitate of germination of target 
seeds is necessary to prepare ground. 
We level the soil, drag it and prepare 
it for the shallowest possible sowing 
depth. 

Sowing into existing grassland in order to 
change the vegetation to a species-rich 
meadow usually ends in failure. In the 
thick turf seeds either due to drought 
do not germinate at all, and if they do, 
the young plants are soon suffocated by 
the existing ones.

There are two proofed options. First to 
completely dispose the old turf (plow-
ing, digging or adding new soil on sur-
face) and sow the new meadow. The 
second one is slot seed, where only 
strips of turf are removed and with slot 
sowing, the seeds are placed directly 
in the soil. 

Restoration of grasslands  
by green hay

Procedure for restoration of meadow 
habitats by spreading of green hay – 
source meadows are mowed at the time 
of maturation of target seeds. It should 

When restoring species-rich meadows by sowing seeds, it is important to pay 
attention to soil preparation so that the seeds have room to germinate.
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be later than at the time of normal mow-
ing, in which the grass only blooms. 

After mowing, the biomass should be 
transported as soon as possible, ideally 
on the same day to the recipient area. 
The cover should be thin, and we rec-
ommend placing the green hay on the 
same area from which it was taken. It is 
important that the hay is rotated during 
the exposure period to make it easier for 
the seeds to contact the soil. 

After drying (2–3 weeks), the hay is re-
moved so that the seeds can germinate 
more easily. If the biomass remains on 
the surface, it can prevent the germina-
tion of seeds. 

In the following years, we recommend 
later mowing, leaving the hay on the 
surface, turning it over and when it dries, 
removing it from the surface. If sowing 
is not successful, we can repeat it next 
year, because different weather condi-
tions affect the germination of different 
species.

Timing for species-rich 
meadow restoration

Sowing date: all year round, spring and 
autumn are most suitable. Meadow 
seeds plants in nature fall to the ground 
almost all year round. The most common 
the impulse to rise is moisture. This is 
in our climatic conditions most often 
occurs in spring and autumn. 

Spring sowing is more suitable in wetter 
areas and on heavier soils. Spring season 
for sowing usually begins during April at 
a time when the soil can be worked with. 
It ends in June.

We realise autumn sowings as much 
as possible until late autumn. Meadow 
seeds will mostly germinate only the 
following year in the spring using win-
ter moisture. We do not recommend 
early autumn sowing, as it will mainly 
support growth weeds that form low 
dense carpets and are difficult to mow. 
Natural species seeds in contact with 
the soil usually do not germinate im-
mediately and wait for certain impulses 

from the external environment to begin 
to emerge. Meadow seed is therefore 
after sowing the soil will not spoil but 
wait for its time.

Development and management 
of restored species-rich 
meadow

The first year after sowing, the roots of 
meadow plants grow, and weeds grow 
above the ground. We mow at a height 
of about 20 cm above the ground. If the 
weeds are sparse, we mow later, but we 
won’t let them to seed. 

The second year after sowing, the mead-
ow blooms – we mow 2–3 times a year to 
thicken meadow growth. Annual weeds 
will dry up during autumn and winter. 
Meadow plants have well-developed 
roots and begin very early in the spring 
develop leaves and occupy space in 
the sun. In the shade of meadow plants 
annual weeds will not emerge. During 
May to June the meadow will bloom for 
the first time. 
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Dead wood and meadows

Insect species bound to dead wood 
(saproxylic) are often seen as forest 
species. In fact, many of them use 
the open environment in the adult 
stage, e.g. many saproxylic hoverflies 
visit flowers as a source of energy 
(nectar) and protein (pollen). Many 
types of solitary bees use dead wood 
for nesting, but it must be shaded, i.e. 
on the edge of the forest or clearing, 
or these are solitary trees.

This species suits an open park land-
scape with the presence of solitary 
trees, meadows, gardens or ruderal 
habitats. Meadows in a forest envi-
ronment are places where a large 
number of forest insects sunbathe, 
hunt or rest. That is why it is impor-
tant to properly manage meadows.

Interesting species in the City 
Forests in Bratislava:

The hoverfly (Callicera aenea) inhab-
its old deciduous forests with the 
presence of old dying trees. Males 
hover at a height of 1–3 meters above 
the ground in clearings, along forest 
roads and on forest edges. The larvae 
develop in the cavities of deciduous 
trees (beech, oak, ash). Recorded 
were e.g. on the forest road at Koliba. 
A convincing mimetic of bumble-
bees is the species (Criorhina floc-
cosa), whose larvae develop in the 
decaying roots of deciduous trees.

The biology of the species Choerades 
fuliginosa is not exactly known. 
But all other species of the genus 
Choerades (it is a genus of robber 
flies), develop in dead wood, where 
they chase the larvae of other in-
sects. Adults stay at forest edges and 
clearings, where they hunt other in-
sects from perching on herbaceous 
vegetation. The species convincingly 
mimics bees. It occurs in Dlhé lúky 
and Tábor meadows, it is a relatively 
rare species in western Slovakia.

Lithurgus is a genus of woodbor-
er bees, which are strikingly large, 
southern European bees bound to 
dead wood. Males can be recog-
nized by the pointed end of the abdomen; females have a conspicuous flat horn on the forehead. They like the flowers 
of thistles and related species. They were rarely observed on Koliba, although they are relatively widespread in western 
Slovakia.

Bumblebee Criorhina floccosa

Many insects develop in dead wood but are bound  
to grasslands in adulthood.
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