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ROLE OF SPONTANEOUS SUCCESSION IN RECOVERY OF GRASSLANDS: 
TESTING THE VALIDITY OF SUCCESSIONAL THEORIES 

 
 

Final report of OTKA PD 100 192 research grant 
 
 

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, Deák et al. 2014a); however, the grassland 
restoration (i.e. recovery of characteristic species) is easier in alkali- than in loess grasslands (See for 
example Török 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; Török 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 (Török et al. 2012a, Török 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 (Török 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 (Török et al. 2012b). 
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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 (Török 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 (Török 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 (Deák 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 (Török 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 (Valkó 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 (Török 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 (Deák et al. 
2014b; Valkó et al. 2013) 
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7) Studying vegetation recovery along eliminated drainage channels (Deák 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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1.2. Scientific output and activity related to the funded research 
 
The proposal was connected to the mainstream of restoration ecological research; therefore, a high 
attention is paid for presentation and publishing as also were included into the research proposal as a 
very important expected result. Four impacted publications were planned in conservation and 
restoration ecological journals (with special emphasis on journals Journal of Vegetation Science, 
Applied Vegetation Science, Conservation Biology, Biological Conservation, and Restoration 
Ecology) are planned to publish based on the results of the proposal. Four articles in Hungarian 
journals were also be planned (Botanikai Közlemények, Természetvédelmi Közlemények, 
Tájökológiai Lapok).  
 
Since the start of the project altogether 63 publications have been published (in 53 with the 
acknowledgement of the OTKA funding) in national- and international journals, in other periodicals or 
as book chapters. Out of this 22 papers were published in ISI listed journals with impact factor (in 20 
the OTKA support was acknowledged, which total IF was 47.985). The full list of publications are 
attached as a separate section to this report. Further 6 manuscript linked the present research were 
submitted to other international journals with IF and its currently being revised or under review. These 
latter are the followings:  
 

1. Sonkoly J., Vojtkó E.A., Tökölyi J., Török P., Sramkó G., Illyés Z., Molnár V.A. (submitted): 
Higher seed number compensates for lower fruit-set in deceptive orchids. Journal of Ecology 
(minor revision) 
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3. Kelemen A., Valkó O., Kröel-Dulay Gy., Deák B., Török P., Tóth K., Miglécz T., Tóthmérész 
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The participation on international (European Conference on Restoration Ecology, European Congress 
of Conservation Biology, EURECO, Dry Grassland meeting of IAVS) and Hungarian conferences 
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poster) were at international, and 19 presentations were at national conferences presented which can at 
least partly linked to the present project. 
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