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Abstract

Urban meadows have begun to become interesting for authorities in urban areas,
including in our country, who are starting to support such landscaping solutions, not
only for marginal areas but also for central areas of cities. Vegetation succession is an
important phenomenon for restoring urban grassland vegetation as a functional habitat.
Their importance consists in the setting of native species, the best adapted for the site
conditions. Thus, succession is of great importance for obtaining sustainable and
resilient urban grassland habitats able to provide environmental services for the human
communities from their vicinity. Urban grasslands are exposed to the influence of natural
and anthropogenic factors that are directing vegetation succession, having similarities
with managed permanent grassland ecosystems. The anthropogenic factors implied in
the appearance of the floristic composition of urban grasslands are usually mowing
frequency, the addition of seeds, the removal of clipping, etc. Thus, the natural factors
involved in the increase of the biodiversity in urban grassland canopy can be wind, birds,
seed reserves in the soil etc.

Keywords: urban grassland, succession, functional landscape, resilient green space,
urban natural habitat.

INTRODUCTION
The expansion of urban areas and even financial. From the
worldwide is associated with the environmental services, the potential

increase of hard and paved areas with
a serious impact on the natural
fluxes. The most popular solution
applied for the greening of urban
areas is classical turf but with a high
demand for energy and resources for
maintenance (Ng et al., 2015;
Sarateanu et al., 2023).

According to Klaus (2013),
urban grasslands are able to provide
numerous services for our society as
environmental, recreational, social

support of local biodiversity makes
the wurban grassland ecosystem
proper for development and
conservation.

Urban grassland parks are
permanent green spaces, sometimes
several decades old, that provide
residents with recreational spaces.
They are  characterized by
predominant grassy vegetation and
scattered woody vegetation. The
most important factor disturbing
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them is heavy traffic and frequent
mowing. For this reason, they have
very disturbed soil. In these parks,
the vegetation is usually mowed
several times a year (Sarateanu et al.,
2023).

As an example, the
diminishing mowing frequency
determines  the  increase  of
biodiversity in a lawn, directing its
evolution to an urban grassland
(Sehrt et al., 2020) and being a driver
for vegetation succession.

Periurban grasslands are
habitats with a generally larger
surface area compared to parks.
They are located around built-up
areas of cities, being old agricultural
lands or abandoned industrial areas,
in a medium successional stage. The
age of the vegetation cover of these
areas is characterized by
spontaneous regeneration of
vegetation. Such urban grasslands
can be compared with semi-natural
grasslands due to the role played in
the preservation of biodiversity
(Gdler, 2020).

Fisher et al. (2012) have
investigated the potential of
wastelands and degraded soils with
stones and brick content from urban
areas in the development of low-
maintenance urban grasslands rich in
species.  Thus, they have used
regional seeds, adapted to the
ecological conditions, with very
good results. Their results proved the
hypothesis, showing that rare
grassland species can be persistent in
such habitats, even in conditions
with high rates of ruderal species.
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Also, the obtained urban grasslands
were able to provide ecological
services; but also  provided
recreational areas appreciated by the
residents with psychological and
social benefits. Thus, restoration of
urban grasslands in wastelands and
highly  degraded urban land
improves the urban landscape and
environment.

Thus, the research developed
by Ng et al. (2015) on the CO, rates
of respiration were higher in turf than
in grassland. Also, they have
hypothesised that urbanisation and,
implicitly, the increase in the turf
area will influence the urban
atmospheric CO- rates.

According to Hejkal et al.
(2017), the connectivity of the urban
grassland patches is very important
for the self-sustaining of the habitat
networks from urban areas. This
theory has explored the functional
connectivity between public urban
grassland patches considering the
patch size and distance between
patches. In the same context,
different plant species groups were
investigated from the perspective of
dispersal distance, respectively 2m,
20m, 44m and 100m. Thus, it was
confirmed that the graph theory is a
proper tool for analysing habitat
connectivity.

Urban grasslands with high
biodiversity can be used to educate
the public regarding the importance
of  nature  conservation by
experiencing it personally. The
access of the inhabitants from big
cities to natural habitats is often
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limited. Thus, urban grasslands can
be a great option for their experience
with nature (Dresseno et Overbeck,
2013).

In Mediterranean countries
could be difficult to implement the
concept of urban grassland as an
alternative to turf, but literature
recommends lawn mixtures of
grasses and legumes that shall be
mown quite frequently and remove
the clippings. The motivation is to
reduce the risk of fire propagation
(Monteiro, 2017).

The purpose of this work was
to analyse the literature resources
referring to the implications of the
setting of resilient and functional
urban  grasslands  from  the
perspective of the impact of the
vegetation succession process.

Practically, this paper intends
to present the data from the literature

DISCUSSIONS

Literature referring to the
succession process involved in the
establishment and evolution of urban
grassland ecosystems is very poor;
there are only a few documents in
this field that are approaching this
topic.

Urban grasslands can be
assimilated with managed permanent
grasslands from the perspective of
vegetation ~ cover  composition,
dominated by native plant species. In
the urban area, they are most often
the result of vegetation succession
from old fields. Management of
urban grasslands by mowing
prevents, in general, the
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that emphasize the role of the natural
process of vegetation succession in
obtaining cheaper and easier
sustainable and resilient green
spaces inside the  anthropic
environment of the cities suffocated
by hard surfaces. There is a high
demand for environmental services
in the urban environment, the
grassland being one of the more
convenient solutions in  many
situations of landscape design. Thus,
the need for responsible
management of the resources fits
with the use of urban grasslands as
an alternative to the classical turf.
Such designs demand knowledge in
grassland science, so landscapers
should collaborate with specialists
from this field to obtain the best
results in creating functional and
resilient urban grasslands.

encroachment of shrubs and woody
vegetation. The mechanical removal
of shrubs and tumps can create
patches of bare soil where occur
annual weeds and even invasive
species such as  Ambrosia
artemisiifolia (Greller et al., 2000).
Rudolph et al. (2016) show
that species richness is influenced by
the maintenance intensity of urban
grasslands, such as frequent
mowing. However, the habitat
conditions in most of the studied
areas had proper abiotic conditions
for the existence of a greater number
of species that can be introduced in
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different manners in the urban
grassland habitat.

In research performed in
Sweden, several methods of creating
urban grasslands rich in meadow
species were tested. The main
conclusion was that long-term
research is needed to look closer at
the impact of natural factors and
management on the urban grassland
floristic composition (Martensson,
2017).

Research by Quintana et al.
(2024) shows that urban habitats
represent new opportunities to study
natural processes such as vegetation
succession. Thus, the research
focused on the changes that occur
during vegetation succession from
the dominance of annual to perennial
species in periurban green spaces in
the Mediterranean area. The most
important aspect highlighted was the
fact that the soil had a significantly
higher carbon content with the
increase in the participation of
perennial species in the vegetation
cover. Thus, the research
demonstrated that through the
natural succession of the vegetation
cover in green spaces, certain
ecosystem services such as soil
carbon storage, water regulation and
nutrient cycling are improved.

A study developed over five
years showed that seeding a mixture
of species to cover well the soil
surface can become rich in species
and prevent the colonization of
weeds due to the evolution of the
floristic composition. The obtained
prairie-like vegetation cover had a
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better appearance during the cold
season and a pleasant spring
flowering appearance (Hitchmough

etal., 2017).
Research conducted in the
Chicago metropolitan area

demonstrated that green space areas
in advanced successional stages, i.e.
minimally maintained for at least 10
years, had a significantly higher soil
organic carbon content compared to
classically maintained green spaces
(Yost et al., 2016).

In addition to enriching the
soil with organic matter, vegetation
succession contributes significantly
to increasing biodiversity in urban
areas, as most green spaces are in
early successional stages,
characterized by the presence of
large numbers of both annual and
perennial species (Niemeld, 1999).

Research  that  analysed
different types of urban grasslands in
historic centres of 32 European
cities, from those in early succession
to mid succession, from the
perspective of factors influencing
floristic composition, showed that
variation in species composition is
mainly influenced by habitat type
(Lososova et al., 2012).

Deédk et al. (2016) found
that the mid-successional peri-urban
grasslands have higher biodiversity
compared to intensively managed
urban grasslands from recreational
sites. Thus, the vegetation from
parks was dominated by early-
successional species, while in peri-
urban grasslands were dominant mi-
successional species. Such
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successional urban grasslands can be
restored by using local seeds from
species with high adaptability to the
urban environment and by applying
proper management. Also, can be a
potential pool of biodiversity for the
restoration of other urban grasslands.

Creating urban grasslands
on wasteland from urban areas needs
personalized approaches considering
the grassland and ornamental species
seeded and specific low maintenance
intensity as autumn and early spring
mowing to reduce the competition
with early weds. Setting a successful
urban grassland requires time for the
expression of the establishment of a
resilient ~ floristic ~ composition
(Koppler et al., 2014).

Rojas-Botero et al. (2023)
highlight the role of the ecological
filters of the urban site and the year
conditions on the species diversity
setting in the road verges from urban
areas. This means that a mixture of
species seeded for the restoration of
biodiversity will be under the
pressure of these filters that will
eliminate some species and will
favour other species over time,
having as a result of the modification
of the vegetation community
structure.

Other approaches of urban
grassland development, described
the speed-up of grassland vegetation
restoration by introducing
propagules of native grassland
species from hay or seeding a
commercial mixture. The species
composition obtained during the
three years of the research was
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similar to a successional secondary
grassland developed naturally for 30
years without any intervention
(Kovendi-Jakd et al., 2018).

According to the results
obtained by Jiang et Yuan (2023),
climate evolution, e.g. rainfall
regime is influencing the urban
grassland diversity and stability. In
this way, the increase in the rainfall
amount can accelerate the succession
process by highlighting  the
competitor strategy of the ruderal
species, thereby affecting the
stability and sustainability of the
species community. Also, it is
suggested that it is necessary to pay
more attention to the implication of
the succession process in the
evolution of urban grassland
vegetation.

In an experiment on six sown
urban grasslands, Norton et al.
(2019) found that mowing intensity
has an important role in the evolution
of colonization of spontaneous
species, with colonizer species
having a lower participation in the
plots rich in species mown with low
frequency. Also, the mowing has an
impact on the microbial diversity and
invertebrate fauna, these being richer
in the tall vegetation in comparison
with short-mown urban grassland. A
suggestion was to alternate in a
designed model the alternation tall
vegetation  with  short  mown
vegetation as mosaics, to provide
conditions for more species of
plants, soil microorganisms and
invertebrates.
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The minimal mowing works
applied in urban grasslands shall
keep them in a resilient condition so
as to prevent the continuation of the
succession process to shrubland and
woody vegetation, as is in the case of

CONCLUSIONS

For the  creation and
management of urban grasslands,
knowledge of vegetation succession
IS necessary because this natural
phenomenon, together with the
management of these areas,
contributes to obtaining a stable and
self-sustaining  vegetation cover,
similar to a natural habitat.

Some of the factors that
accompany the processes of
vegetation succession of urban
grasslands, respectively  their
evolution, are represented by
anthropogenic activities, but natural
factors are also involved (wind,
birds, seed reserves in the soil, etc.)
as in the case of permanent
grasslands.
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secondary agricultural grasslands,
this kind of management proves to be
the most effective for a rich
biodiversity and a sustainable and
functional vegetation community.

The intensity of urban
grassland management influences
their appearance and functionality.

Urban grasslands act as
permanent grasslands from the
perspective  of  environmental
services; but also, they are under the
influence of the natural and
anthropogenic  factors that are
directing the floristic composition,
succession of the vegetation being
one of those factors.

The strategies for establishing
successful and functional urban
grasslands shall have in view the use
of seeding mixtures adapted to the
local conditions and tolerant to the
local environmental factors and low
intensity mowing.

This work is realised with the support of the Monitoring Unit for Invasive
Species from the University of Life Sciences “King Mihai I” from Timisoara,

Romania.

REFERENCES

1. Ng B., Hutyra L., Nguyen H., Cobb A., Kai F., Harvey C., Gandois L.
(2015) Carbon fluxes from an wurban tropical grassland.

Environmental

Pollution,

203, 227-234.

https://doi.org/10.1016/j.envpol.2014.06.009.

2. Sarateanu V., Cotuna O., Posta D.S., Paraschivu M. (2023). Urban
grassland - a biodiversity resource. Romanian Journal of Grasslands

and Forage Crops, 28: 69-78.

Romanian Journal of Grassland and Forage Crops (2024) 30 48


https://doi.org/10.1016/j.envpol.2014.06.009

Sardteanu V. et al.

3. Hejkal J., Buttschardt T.K., Klaus V.H. (2017) Connectivity of public
urban grasslands: implications for grassland conservation and
restoration in cities. Urban Ecosystems. 20: 511-519.
https://doi.org/10.1007/s11252-016-0611-8.

4. Fischer L. K., Lippe M. V. D., Rillig M. C., Kowarik I. (2013) Creating
novel urban grasslands by reintroducing native species in wasteland
vegetation. Biological Conservation, 159: 119-126.
https://doi.org/10.1016/j.biocon.2012.11.028.

5. Monteiro J. A. (2017) Ecosystem services from turfgrass landscapes.
Urban  Forestry & Urban  Greening, 26: 151-157.
https://doi.org/10.1016/j.ufug.2017.04.001.

6. Dresseno A.P., Overbeck G.E. (2013) Structure and composition of a
grassland relict within an urban matrix: potential and challenges for
conservation, Iheringia, Sér. Bot., Porto Alegre, 68 (1), p. 59-71.

7. Greller AM., Durando C., Marcus L.F., Wijesundara D.S.A., Byer
M.D., Cook R., Tanacredi J.T. (2000) Phytosociological analysis
of restored and managed grassland habitat within an urban national
park. Urban Ecosystems 4, 293-319
https://doi.org/10.1023/A:1015755832045.

8. Dedk B., Huse B., Tothmérész B. (2016) Grassland vegetation in urban
habitats—testing ecological theories. Tuexenia, 36, 379-393.

9. Sehrt M., Bossdorf O., Freitag M., Bucharova A. (2020) Less is more!
Rapid increase in plant species richness after reduced mowing in
urban grasslands, Basic and Applied Ecology, 42:47-53,
https://doi.org/10.1016/j.baae.2019.10.008

10.Quintana, José Ramén and Fernandez San Julian, Javier and Gonzélez-
Ubierna, Sergio and Casermeiro, Miguel Angel and Garcia-Torija,
Miriam and Lopez Alia, Teresa and Vazquez, Antonio and Molina,
José Antonio (2024) Natural Succession in Grasslands Improves
Most Ecosystem Functions in Mediterranean Urban Greenspaces.
Available at SSRN: https://ssrn.com/abstract=4779204 or
http://dx.doi.org/10.2139/ssrn.4779204.

11.Yost, J. L., Egerton-Warburton, L. M., Schreiner, K. M., Palmer, C. E.,
& Hartemink, A. E. (2016). Impact of Restoration and Management
on Aggregation and Organic Carbon Accumulation in Urban
Grasslands. Soil Science Society of America Journal, 80(4), 992-
1002. https://doi.org/10.2136/sssaj2015.10.0383.

12.Niemela J (1999) Is there a need for a theory of urban ecology? Urban
Ecosyst 3(1):57-65. https://doi.org/10.1023/A:1009595932440.

13. Lososova Z., Chytry M., Tichy L., Danihelka,J., Fajmon K., Hajek O.,
Kintrova K., Kiihn 1., Lanikova D., Otypkova Z., Rehoifek V. (2012):

Romanian Journal of Grassland and Forage Crops (2024) 30 49


https://doi.org/10.1007/s11252-016-0611-8
https://doi.org/10.1016/j.biocon.2012.11.028
https://doi.org/10.1016/j.ufug.2017.04.001
https://doi.org/10.1023/A:1015755832045
http://dx.doi.org/10.2139/ssrn.4779204
https://doi.org/10.2136/sssaj2015.10.0383
https://doi.org/10.1023/A:1009595932440

Sardteanu V. et al.

Native and alien floras in urban habitats: a comparison across 32
cities of central Europe. Glob. Ecol. Biogeogr. 21: 545-555.

14.Giler, B. (2020). Plant species diversity and vegetation in urban
grasslands depending on disturbance levels. Biologia 75, 1231-
1240, https://doi.org/10.2478/s11756-020-00484-0.

15. Hitchmougha J., Wagner M., Ahmad H. (2017). Extended flowering
and high weed resistance within two layer designed perennial
“prairie-meadow” vegetation. Urban Forestry & Urban Greening,
Volume 27, Pages 117-126,
https://doi.org/10.1016/j.ufug.2017.06.022.

16.Martensson L.M., (2017). Methods of establishing species-rich meadow
biotopes in urban areas. Ecological Engineering, 103:134-140,
http://dx.doi.org/10.1016/j.ecoleng.2017.03.016.

17.Koppler M.R., Kowarik I., Kiuhn N., von der Lippe M. (2014).
Enhancing wasteland vegetation by adding ornamentals:
Opportunities and constraints for establishing steppe and prairie
species on urban demolition sites, Landscape and Urban Planning,
Volume 126, Pages 1-9,
https://doi.org/10.1016/j.landurbplan.2014.03.001.

18.Rojas-Botero S., Dietzel S., Kollmann J., Teixeira L.H. (2023). Towards
a functional understanding of rehabilitated urban road verge
grasslands: Effects of planting year, site conditions, and landscape
factors, Flora, Volume 309,152417,
https://doi.org/10.1016/j.flora.2023.152417.

19.Kovendi-Jako, A., Halassy, M., Csecserits, A., Hulber, K., Szitar, K.,
Wrbka, T., & Torok, K. (2018). Three years of vegetation
development worth 30 years of secondary succession in urban-
industrial grassland restoration. Applied Vegetation Science, 22(1),
138-149. https://doi.org/10.1111/avsc.12410.

20.Jiang, Y., Yuan, T. (2023). The effects of precipitation change on urban
meadows in different design models and substrates. Sci Rep 13,
20592 . https://doi.org/10.1038/s41598-023-44974-y.

21.Norton, B. A., Bending, G. D., Clark, R., Corstanje, R., Dunnett, N.,
Evans, K. L., Grafius, D. R., Gravestock, E., Grice, S. M., Harris, J.
A., Hilton, S., Hoyle, H., Lim, E., Mercer, T. G., Pawlett, M.,
Pescott, O. L., Richards, J. P., Southon, G. E., & Warren, P. H.
(2019). Urban meadows as an alternative to short mown grassland:
Effects of composition and height on biodiversity. Ecological
Applications, 29(6), €01946. https://doi.org/10.1002/eap.1946.

Romanian Journal of Grassland and Forage Crops (2024) 30 50


https://doi.org/10.2478/s11756-020-00484-0
https://doi.org/10.1016/j.ufug.2017.06.022
http://dx.doi.org/10.1016/j.ecoleng.2017.03.016
https://doi.org/10.1016/j.landurbplan.2014.03.001
https://doi.org/10.1016/j.flora.2023.152417
https://doi.org/10.1111/avsc.12410
https://doi.org/10.1038/s41598-023-44974-y
https://doi.org/10.1002/eap.1946

