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1.1 Study hypotheses and main findings

In the proposed project I aimed at to evaluate the relevance of spontaneous succession in
ecological restoration of several types of grasslands using improved analysis of vegetation and seed
bank composition (seedling emergence method) in former croplands. Studying high numbers of
variously aged abandoned and sown (low diversity seed mixture of several native grasses) former crop
fields we aimed at to test the following hypotheses using space for time substitution. The study
hypotheses set for research were carefully tested within the timeframe of the project. The study
questions were the followings:

1) Species composition of restoration sites are affected by the local species pool of surrounding
vegetation. The spontaneous recovery of grasslands is faster in areas where target communities are
adjacent to the abandoned sites, than where are not.

The spontaneous succession was validated as a promising tool for grassland recovery in Central-
European sand areas. However, the speed and success of recovery was strongly influenced by the seed
availability in the surrounding landscape. We found that those target species were the most successful
in establishment in the study sites, which were immigrated in the early years of succession. This
means, that our results supported the importance of the 'founding effect' during succession (Albert et
al. 2014). In alkali landscapes we found that high levels of abiotic filtering limits the species pool and
species richness in grasslands (Kelemen et al. 2013, Deak et al. 2014a); however, the grassland
restoration (i.e. recovery of characteristic species) is easier in alkali- than in loess grasslands (See for
example Torok et al. 2011a). This underlines, that in landscapes where the availability in seeds of
grassland species is very limited, the restoration should be based on technical reclamation methods
(i.e. on direct seeding or the application of plant material transfer; Torok et al. 2011b)

2) Site history (e.g. last cultivated crop, different soil type) and early vegetation composition has a
major influence to restoration success. Sites with different history and early weed assemblages require
different restoration measures.

The research supported that the grassland recovery process is strongly limited if (i) the seeds of target
grasslands are missing both from local seed rain and seed banks. The speed and recovery success is
also limited by (ii) high residual soil fertility and (iii) high seed pressure of weed species originating
both from seed rain and seed banks (T6rok et al. 2012a, Torok et al. 2012b). The latter two facts are
often considered not so important than seed limitation of grassland species. Thus, most restorations the
direct seeding is recommended without fine-tuning with the consideration of the latter two factors. In
this research we found that the magnitude of weed suppression and grassland recovery was strongly
influenced by the type of seed mixtures and the last crop cultivated in the receptor sites (Torok et al.
2012a). It was also found that with the combination of seed sowing and hay transfer the effect of weed
suppression can be improved and by high quality hay additional seed transfer of grassland species is
feasible (Torok et al. 2012b).



3) In restoration actions using low diversity seed mixtures of perennial species, a faster recovery of
perennial cover can be expected, than in spontaneous succession.

Sowing of late succession competitor species effectively speed up the grassland recovery process and
could be also effective tool in weed suppression in the short-run (Torok et al. 2012ab). Grasslands
characterised by the sown species easily and fast developed, already in the first 2-3 years of grassland
restoration. The high density sowing of competitor grasses can cause high levels of establishment
limitation by decreasing the availability of safe sites; thus, it can be suggested when there is an urgent
need of recovery grass cover because of (i) high levels of erosion, in rapid need of (ii) healing
landscape scars, and if (iii) high risk of weed and/or invasive species establishment can be foreseen. It
was also found that the recovery of species richness in loess grasslands and the sustainability of
recovered grasslands are strongly linked to the proper post-restoration management. The traditional
grazing by cattle or sheep likely facilitate the immigration of target species and can have habitat-
selective effects on vegetation composition (Torok et al. 2014). The desirable status of recovered
grasslands can be sustained also by traditional mowing regimes (Kelemen et al. 2014), but to improve
grassland quality additional methods are necessary (i.e. direct transfer of species rich hay).

4) In spontaneously regenerating sites lower dominance of perennial grasses and a lower amount of
accumulating litter can be expected, than in sown sites. Therefore, the spontaneous immigration of
grassland species is faster in spontaneously regenerating sites than in sown sites.

The establishment of several target species - even in case of available seed sources nearby - is very
limited both in spontaneously recovering sites and sown grasslands. For spontaneous succession sites
those species were the most successful, which were immigrated at the early years of succession - in the
first few years after ceased crop production. Generally, in the 3-10th year of succession clonally
spreading species (including also some ruderals) the immigration of target species became limited (see
also Albert et al. 2014). The establishment of some species are strongly influenced also by the micro-
topographic heterogeneity of restoration sites, as was found by one of our studies (Deék et al. 2015).
The immigration of target species is likely in the mentioned early years or after this middle period.
Both in spontaneously regeneration and technical reclamation grasslands the immigration of target
species can be accelerated by the application of traditional management by grazing (Torok et al. 2014).

5) Sites with similar site history have more similar seed banks than sites with different ones.
Therefore, seed bank analysis can be used for reconstruction of unknown site history.

For an effective conservation and management in grasslands it is essential to understand mechanisms
sustaining biodiversity. To gain knowledge is especially crucial in stressed grasslands harbouring a
unique flora and fauna, like alkali grasslands. We can conclude that in case of alkali grasslands
vegetation shifts (and also likely restoration actions) can be based only very limited on the local soil
seed banks. Thus, vegetation recovery and vegetation changes are more likely driven by clonal growth
or spatial dispersal events (Valko et al. 2014). In restored grasslands the seed bank composition is
dominated by the seeds of short-lived weeds, which species group is effectively suppressed by the
applied restoration methods aboveground (T6rdk et al. 2012a).

During the three years of the project there were some additional research topics which were in relation
of the project partly included as extensions in the first- and second-year report. The results from some
of these recently started projects are also published. These were the followings (without adding any
particular details):

6) Study of the effects of grassland burning on grassland biodiversity and conservation (Deak et al.
2014b; Valko et al. 2013)



7) Studying vegetation recovery along eliminated drainage channels (Deak et al. 2015)

8) Grasslands and farmlands in fragmented landscapes: conservation and policy (Dengler et al. 2014,
Sutcliffe et al. 2015)
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