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Loess vegetations of the Carpathian Basin have 
been ploughed for a thousand years. Therefore, in 
Hungary, it is also important to find out the 
composition of loess vegetation. Therefore, loess 
steppes of verges of the Transdanubia have nearly 
disappeared.  

The extent of the loess bedrock and its vegetation 
were significant in the Pannonian area, but nowadays 
(Zólyomi, 1936, 1958; Zólyomi et al., 1997), they 
have been left in only fragments, mainly because of 
intensive agricultural activities and expansion of 
agricultural areas (Rákóczi and Barczi, 2014; Barczi 
et al., 2004a, b; Penksza et al., 2011; Deák et al., 
2016a; Valkó et al., 2018). Therefore, the patches are 
very important, extending mainly over the central 
plain of the Pannonian area, but also spreading up to 
the foothills (Bíró et al., 2018; Penksza et al., 1994, 
1996). Thus, several researchers have investigated 
these remnant vegetation patches in the central 
Carpathian Basin, Szerényi and Kalapos (2000), 
Csontos and Tamás (2007), Csontos et al., (2022). 
However, most of the studies were made in the Great 
Hungarian Plain, where the role of the Cumanian 
mounds was also significant from among the 
remnants. These patches of loess remnants are 
considered as hot spots for vegetation (Deák et al., 
2016b, 2022; Dembicz et al., 2018, 2020). In addition, 
verges alongsideagricultural areas and roads, where 
the vegetation has been reduced, are also very 
important as relics of the former vegetation (Csathó, 
2008, 2011; Szentes et al., 2022; Bajor et al., 2016). 

The significance of these remnants has already 
drawn attention to the importance of conserving the 
unplowed land strips, earthen fortifications and 
earthworks and to the necessity of urgent action by 
Zólyomi (1958) in the last century in order to conserve 
vegetation of grasslands through the conservation, 
management such as grazing and mowing (Házi et al., 
2011, 2012, 2022; Valkó et al., 2018; Herczeg, 2005; 
Herczeg et al., 2005). Kiss (1968) found a complex 
loess grassland at Tatársánc in the southern part of the 
east of the river Tisza. In spite of the research, these 
grasslands have disappeared without their values 
being known, and due to the missing management, 
invasive species can colonize and spread easily (Deák 
et al., 2015, 2017; Csontos et al., 2022). 

Habitat loess and fragmentation are often coupled 
with additional effects such as agricultural activities 
(e.g., lawn breaking up, use of chemicals, water 
management) that lead to the degradation of the 
habitat (Deák et al., 2016a, b; Pándi et al., 2014; 
Szentes et al., 2007, 2009; Szabó et al., 2010, 2011; 
Horváth and Komarek, 2016).  

However, the work of Deák et al. (2021a, b) reveals 
that kurgans have still a significant role in the 
conservation of species, which of traditional 
management can help to improve (Csathó, 2005, 2009; 
Kuussaari et al., 2009; Bagaria et al., 2015; Deák  
et al., 2017; Joanne et al., 2004; Yezzi et al., 2021). 

Ecological behaviour and dynamics of species of 
habitats can also help to sustain the habitats because 
existence of ecologically variable species can form 
habitats, and to maintain their functional diversity, but 
degradation of habitat is possible too (Tóth, 1998, 
1999, 2004; Tóth et al., 2019; Sudnik-Wójcikowska  
et al., 2011). 

Csathó (2005, 2009, 2011) categorized verges 
based on their bordering objects and their origin. We 
can identify three types of verges: I. interspaced 
verges, II. border verges and III. periodic verges. 
Interspaced verges are between two objects (e.g., 
road-railway, canal-dirt road). Border verges are 
situated next to roads, railways, canals so on and so 
forth. Periodic verges are grass verges that are in direct 
contact with agricultural fields from both sides. He 
shows the impact on the quality of the grassland that 
is affected by activities in contact with the verges. He 
describes that the vegetation of the border verges has 
usually better condition than the vegetation of the 
periodic verges, which is damaged by leaching 
fertilizer. Furthermore, he categorizes the grasslands 
into two groups based on their origin. According to his 
opinion, it could be significant for their conservation 
value. Primary verges preserve traces of original loess 
vegetation.  

Besides the vegetation of the Cumanian mounds, 
there were several research about ages and structure of 
their soils (Barczi et al., 2004a, b, 2012; Penksza et al., 
2011). Soil and botanical studies help to understand 
the history of vegetation, too. Knowledge of the 
current condition and development of vegetation, 
which is related to soil processes, can provide much 
help. A detailed botanical survey was carried out on 
the area of the Csípő mound in the Hortobágy area 
(Barczi et al., 2004a, b) and Csípő mound (Vona and 
Penksza, 2004). Verges and remnants of loess 
grassland are also important for their economic 
utilization, Kiss and Penksza (2018) and Kiss et al. 
(2008, 2011) have investigated this and provided data 
for changes of vegetation of grazed grasslands (Török 
et al., 2016, 2018). Nagy and Penksza (2006, 2007), 
Nagy et al. (2007) carried out mapping of habitats. 

The aims of this study were to date the age of the 
sample verges and explore types of verges. Is there a 
correlation between the types, location, expanse and 
vegetation types of the verges? Which of the 
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coenologically important species of the genus Festuca 
occur in the verges and patches of loess grassland?  

In the study of the vegetation of the verges, grasses 
are characteristic of the verges, as many of them are 
dominant, among them the taxonomically was 
problematic for identification, and that was the genus 
Festuca, which includes dominant and characteristic 
species on loess associations (Szentes et al., 2022). 
Therefore, taxonomic analysis of the species of this 
genus was also carried out. During this study, taxa 
with a transitional sclerenchyma form were also found 
in the area, which could be observed in species with a 
bundle sclerenchyma [54,55]. The Festuca javorkae, 
which was related to Festuca rupicola, could also be 
problematic, although this species was clarified 
(Penksza, 2000a, b, 2009, 2019, 2020; Penksza et al., 
2019, 2020; Markgraf-Dannenberg, 1980) and its 
species differentiation was shown using molecular 
studies by Bauer et al. (2003) and Galli et al. (2006).  

In this work, the main question was: is there a 
probability of developing original loess species and 
vegetation on the grassland remnants, verges? Based 
on these, the detailed questions and objectives: Is there 
a correlation between the different ages of the verges 
(documented based on maps) and the patches of 
remnant vegetation that have developed on them, and 
whether the older ones are more valuable? Is there a 
correlation between the types, location, expanse and 
vegetation types of the verges? 

Our surveys were carried out in central lowland 
area of the Carpathian Basin, in Békés county, beside 
Kondoros. According to the landscape geography 
classification, the settlement is part of the Békés Plain. 
Overall, 41 blocks of verges were separated and 
surveyed in the area. A section extended until it was 
interrupted by a perpendicular dirt road or until it was 
ploughed away. Based on the supplemented list of 
species in the verges paths and the recorded species in 
the coenological surveys, the degree of degradation of 
each quadrat was given using the nature conservation 
value categories (TVK), according to Simon (2000). 

Coenological surveys on the plots of verges were 
carried out in 2×2 m quadrats, of which were surveyed 
in each plot along 50 m transects, marked at every 10 
m from the centre of the verges towards the two ends. 
Quadrats were made according to the method of 
Braun-Blanquet (1964), but coverage was given in 
percentage. The loess species according to category of 
5.3 of the Horváth et al. (1995) database because loess 
species belong to constant species, and within this 
category they are diagnostic species of loess 
grasslands. Species names are given according to the 
nomenclature of Király (2009) and Engloner et al. 
(2001).  

According to the first military survey map (http1) 
the area of Kondoros was a contiguous grassland in 
the first half of the 19th century. The distribution of 
the five most and five least loess species of the verges 
according to their TVK values. It can be seen easily 
that the number of loess species represents the natural 
condition and degradation of the vegetation: the 
verges with more loess species indicate better natural 
conditions. Nevertheless, due to intensive 
anthropogenic effects on nature (based on examined 
military survey maps and current agricultural 
activities), it also shows that even in the most valuable 
verges according to these criteria, the number of weed 
species are significant, and even among the natural 
condition indicative species including unique species, 
specially protected species, protected species, 
constant species, accompanying species, pioneers; and 
the disturbance-tolerant species are dominant. 

Based on the coenological data, there were two 
types of verges, which were the interspaced verge and 
the border verge, but within these there was a wide 
one, which was wider than 5 m, and a narrow one, 
which was narrower than 5 m. These coenological data 
were used to generate the classification analysis. In the 
results, these data were well distinguished. Data of  
14 quadrats of interspaced verges could be 
characterized clearly, although data of 2 quadrats of 
interspaced verges can be found in this clade, but their 
features similar to wide border verge, clade II. Species 
from clade III were the most uniform. The number of 
species was highest in the type I, the interspaced verge 
(between 80 and 95), compared to surveys of the wide 
border verge (between 60 and 70) and the narrow 
verge (between 40 and 45). Based on the diversity 
assessment from the survey, data of the interspaced 
verge showed the highest diversity value. The least 
diverse was the data of the type of the narrow verge 
with the highest number of species in this verge type. 
Festuca rupicola is a dominant grassland species on 
the loess grasslands (Salvio nemorosae-Festucetum 
rupicolae) and it is the namesake species of the 
association. Another verge with good natural 
condition is, which is situated along the railway line. 
This verge is 120 years old; it must be secondary in 
origin. In contrast, it has the best values for numerous 
indicators of all the studied verges. It is one of the 
widest verges, it is an interspaced verge that does not 
contact the farmland and so is not affected by negative 
impacts.  

 
Keywords: South Transdanubia; loess verges; 

natural condition; Festuca rupicola 
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