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Festuca taxa are important grassland 

species in the pannonian vegetation, and are 

defining members of it where conditions are 

too extreme for most plants. Based on 

grassland management surveys, habitats of 

narrow-leaved or small Festuca species are 

an indicator of  poor productive capacity, 

but are important in terms of nature 

conservation. The significance of these 

grasslands are likely to be increasing in line 

with climate change and expanding dry 

habitats.  

Our main question was the following: along 

the Danube river, how does the species 

composition of these grasslands change in 

line with environmental factors (soil, 

precipitation, temperature), and does their 

economic usability (nutrition and content 

values) alter?  

Cut samples of biomass were made along 

the Danube from 17 areas, beginning in the 

northwestern part of the Little Hungarian 

Plain, across the central great sandy plains 

of the Carpathian Basin (divided into three 

parts: north, middle, south) to the 

southernmost part of the Basin at Deliblato, 

Serbia. The last samples were made beyond 

the Carpathians on the Romanian Great 

Plain and Bulgaria. 6 samples were 

recorded in each area using 0,5×0,5 m 

quadrats. Samples were divided to the 

following categories: 1. Festuca taxa, 2. 

other grasses; 3. legumes; 4. other dicots; 5. 

other monocots; 6. dead leaves. 

 

At lower level disturbances, the phytomass 

of the grasslands (especially vegetations 

with lesser production) depens on their 

productivity (Bálint et al., 2014; Pápay et 

al., 2019a, 2019b; Járdi et al. 2017; Szabó et 

al., 2017; Penksza et al., 2020). Closed 

sandy grasslands appear on more nutrient 

rich soils with better water supply. These 

grasslands were examinated by Papay et al. 

(2019a), with greater consideration of 

biomass. Connection between productivity 

and species richness, the geographic 

location and the dismemberment of the 

grasslands, environment and species 

composition are the key factors of the 

quality and quantity of the biomass 

(Mittelbach et al. 2001, Gillman és Wright 

2006, Cornwell és Grubb, 2003; Bischoff et 

al., 2005; Schaffers, 2002). Biomass of 

grasslands with more mesophilous 

environment and mountain grasslands is 

more significant (Pápay et Uj, 2012; Pápay, 

2016; Pápay et al., 2017, 2019c, 2020, 

Katona et al., 2016; Zimmermann et al., 

2018). Biodiversity of grasslands in 

Hungary is decreasing in parallel to 

European tendencies. This is evident not 

only in non-cultivated areas, but also in 

natural vegetation types (Valkó et al., 2011; 

Tasi et al., 2013, 2014; Halász et al. 2016). 

In case of pastures, over-pasturing or 

abandonment can lead to decreasing species 

count and diversity, which effects 

negatively the phytomass relations of the 
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grassland (Guo, 2007; Kelemen et al., 2013; 

Szentes et al., 2009; Penksza et al., 2013), 

nevertheless continuous management and 

monitoring are needed (Penksza et al., 2015, 

2016). Hence the examination of the 

connections between phytomass and 

species count is indispensable in natural 

grasslands (Bálint et al., 2014; Penksza et 

al., 2013; Schaffers, 2002; Deák et al., 2011; 

Török et al. 2018). 

In our studied area calcicolous open sandy 

grasslands (Festucetum vaginatae Rapaics 

ex Soó 1929 em. Borhidi 1996) are 

common, which form on very dry and 

nutrient-poor soils (Penksza 2000a, 2000b; 

Penksza, 2019; Penksza et al., 2019a, 

2019b, 2020). Today they occur to a large 

extent, because they do not depend directly 

on soil water and their species are 

accustomed to dry conditions, so the 

negative effects of the water shortage 

caused by climate change and human 

intervention are not significant. However, a 

bulk of these grasslands with better soil 

capabilities had been plowed up. Closed 

grasslands Galio veri–Holoschoenetum 

vulgaris had been originally indicators of 

small fen patches between mounds, but 

because of the decreasing moisture level in 

the soil they had receded to the bottom of 

the plains (Borhidi et al., 2012). These 

grasslands can be considered primarily as 

sheep pastures (Török et al., 2018; Kiss et 

al., 2011; Kiss és Penksza, 2018; Magyar et 

al., 2017, Penksza et al., 2008, 2010, 2013,  

Szabó et al., 2010, 2011, 2017; Szentes et 

al., 2009a, 2009b, 2012). The extreme 

meteorological conditions generated by the 

climate change aggravates sheep pasturing 

(Komarek, 2005, 2007za, 2007b, 2008, 

2015, 2018; Horváth és Komarek, 2016). 

During our survey, we followed the sandy 

vegetation from the Little Hungarian Plain 

(Csallóköz) to the Romanian Great Plain 

along the Danube. Our main goal was to 

determine the quality and quantity of the 

biomass of these grasslands. The main 

questions were the following: What is the 

quantity of biomass and does it change at 

various locations? How do the composition 

of biomass and the composition values of 

Festuca spp. make these grasslands capable 

of pasturing? 

According to our results, the biomass of the 

grasslands is low, varying from 300 to 800 

g/m2. It is under 500 g/m2 in open sandy 

grasslands, and is relatively higher in closed 

ones. F. vaginata grasslands have the lowest 

value, while F. rupicola/javorke has the 

highest, but comparing to the other 

categories, the relative biomass of Festuca 

taxa was high in every habitat. Dicots 

(without legumes) were also an important 

category. The relation of these two groups 

also changed: the closer the habitats (from 

F. vaginata across F. wagneri to F. rupicola 

javorkae), the lower the relative abundance 

of Festuca taxa and the higher of legumes. 

Spiky species occurred only in the more 

closed grasslands (F. rupicola/javorkae, F. 

wagneri). Samples from these two types 

included also the most legumes (18,55).  

The quality of hay from these grasslands is 

potentially poor, it can be a usable feed 

source for the small ruminant industry, i. e. 

sheep grazing. 
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