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Abstract

:

The topicality of our research topic is justified by the significant change in traditional grassland management in the grassland areas of the Pannonian Basin. Due to several factors, the proportion of fallow grassland, and in parallel of over-exploited pastures, is continuously increasing. In the medium term (11 years), the effects of fallowing (Z), annual mowing (M), mowing and grazing (meadow treatment M + G), and permanent overgrazing (OG) as treatments on the population structure of grassland plants were investigated in a semi-natural grassland community in the Solonyec soil. It was found that the lowest degradation rates in the studied grassland biotope were obtained for the treatment presenting the utilisation pattern of mowing the main grassland phytomass followed by sheep grazing of the coltgrass. The highest degradation levels, which threatened the condition of the grassland community, were measured for the treatment presenting overgrazing with sheep at the end of the experimental period.
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1. Introduction


Grasslands are a major driver of biodiversity [1] and are among the most species-rich ecosystems on the planet [2]. However, semi-natural grasslands are threatened by loss of plant diversity in many parts of the world [3]. Despite this, the conservation status of grasslands around the world differs [4]. Several research teams have highlighted [5,6] that degradation of grasslands can lead to botanical and economic problems for many biotopes. Due to the accelerating trend of grassland degradation, up to 49% of the grasslands used by humanity are degraded to some extent [7,8]. The onset of grassland degradation is a shortcut to degradation of grassland quality, productivity, economic potential, service function, biodiversity, or complexity [9,10]. Human activities, such as overgrazing and urban development, have significant impacts on regional ecosystem services [11]. Degradation of grasslands is mainly reflected in a recession of grassland ecological attributes (e.g., grassland biodiversity, productivity, soil organic matter) and other ecosystem services (e.g., forage yield, forage quality) [12]. Furthermore, the degradation of grasslands can also cause environmental problems, such as soil erosion, salinisation, desertification, and spontaneous fires [13,14].



The combined effect of potential factors, such as overgrazing [15,16], inappropriate management practices such as no mowing [17,18,19], climate change [20,21], eutrophication, conversion of land to forest and monoculture, and land abandonment [22,23], are causing a myriad of problems. Overgrazing is causing problems for both mountain ecosystems and human livelihoods around the world, as grazing patterns are changing rapidly [24]. In some regions, such as the European mountain ranges, overgrazing is disappearing, while in contrast, overgrazing has become common in Australia, Africa [25], Asia [26,27], South America [28], and parts of Europe [29,30]. Grazing animals influence the species composition of grassland plant communities through nutrient inputs [31], trampling, and grazing [32,33]. Excessive trampling causes uncovered patches, reducing biomass [34,35]. Extensive bare patches develop in frequently visited areas favoured by the animals, such as resting areas and around watering holes [36]. In addition, long-term trampling by livestock leads to a decrease in soil nutrients and organic matter and even an increase in sand content, resulting in increased soil erosion, which plays a major role in the degradation of grasslands [6]. Overgrazing reduces its porosity by high trampling, reduces the efficiency of infiltration of precipitation, and thus moisture loss occurs [37]. Furthermore, over-stressing also reduces the animal-holding capacity of the grassland [38].



It is not only overgrazing that is a problem but also underutilisation. In the absence of proper management, valuable grassland species disappear from the area, and, at the same time, the advance of competitor species threatens the survival of the natural grassland [39]. Without utilisation, meadows will start to become rewetted and disturbed (dry phytomass accumulates). According to Perevolotsky and Seligman [40], underutilisation leads to a ‘green desert’ condition, where the area becomes impenetrable scrub, species richness decreases, and the risk of scrub fires in Mediterranean and arid areas increases due to water scarcity. Bakker and Berendse [41] also found that the loss of traditional grassland management leads to a significant increase in the amount of flammable grasses in underutilised areas. In arid areas, woody stem plants begin to take over [42]. With shrub encroachment, the species economy of grasslands decreases, as found by Erdős et al. [43,44,45]. According to Szentes et al. [46], shrub encroachment in grasslands reduces plant cover, leading to excessive soil warming and promoting degradation processes. Degraded grasslands increase the proportion of plant species that harm animals [47]. The loss of plant diversity [48] also leads to the impoverishment of fauna [49,50]. Degraded areas can be invaded by invasive species, causing the natural state to fall apart [51].



In Hungary, the gradual decline of grazing livestock, especially sheep—the Central Statistical Office recorded only 922,000 sheep in the first half of 2023 (compared to 3 million sheep at the time of the regime change)—and the spread of pasture-based technology due to labour shortages [52], led to the emergence of extreme grassland management. According to Fernandez-Gimenez and Le Febre [53], the main driver of grassland degradation is the change in the grazing system due to the privatisation of grasslands. In fact, the pasture-centred grazing system can often lead to overgrazing, while the phytomass of the more distant pastures remains unused (zero utilisation). Tasi et al. [54] concluded from the Corine 50 surface cover data that about 20% of the grasslands in Hungary are underutilised, and the situation is more severe in the northern Hungarian region, where the proportion of underutilised grasslands was 47.1% in 2005. However, if grazing is not available, the main grassland crop can be harvested by mowing (mowing use), while if grazing animals are present, the second growth is also exploited (meadow use—mowing of main vegetation and grazing of young growth).



The main scientific aim of our study is to provide more precise data on the effects of different extensive grassland management practices on the population structure of the studied semi-natural plant communities in the medium term (11 years).




2. Materials and Methods


2.1. Description of the Experimental Site


Our experiment was set up in 2009 on the grassland of the Hungarian University of Agricultural and Life Sciences, Research Institute of Karcag (parcel number 01712/1, coordinate 47°17′27.8″ N 20°55′12.0″ E), a site with arid climatic conditions, which is well representative of the arid soil of the Central Tisza region.



The altitude of the experiment is 83 m a.s.l. The soil type of the experiment area is medium meadow Solonyec soil. The results of the general soil sample taken at a depth of 0–10 cm at the time of setting up the experiment are as follows: pH: 5.1; soil plasticity of Arany: 53; humus: 3.8 m/m%; nitrogen (NO2 + NO3 − N) content: 3 mg/kg; phosphorus pentaoxide content: 46 mg/kg; potassium oxide content: 253 mg/kg.



The experimental area under study belongs to the Pannonian flora region, the flora of the Tiszántúli region of the flora of the Great Plain [55]. The grassland experiment is classified as a transitional grassland association between Agrostio stoloniferae-Alopecuretum pratensis (Soó 1933 corr. Borhidi 2003) and Achilleo setaceae-Festucetum pseudovinae (Soó (1933) 1947 corr. Borhidi 1996). The study site is included in the Natura 2000 network [56].



In the choice of treatments on which our experiment was based, we closely followed the grassland management practices commonly used by farmers in the landscape. A uniform baseline condition was considered very important.



The experiment was set up with the same soil conditions, and micro-climatic conditions, where the area had the same vegetation structure at the beginning of the experiment. The remaining part of the area is mown once a year and then grazed with sheep flocks of 500 head in a so-called “underfoot grazing” system, which has been practised since 2009 (meadow management—mowing and grazing, M + G). Of the Institute’s flocks, 124 hectares are under grassland management, so the stocking rate is 4 sheep/ha. Naturally, because of the pastoral grazing system, where the flock grazes in a spreading pattern, the grassland is shaved. The plots of the meadow management are separated from the other treatments only by a fence. Between 1987 and 2009, prior to the setting of the experiment, the area was used as a mowing field (once a year mowing, M), during which period no inputs (e.g., topdressing, fertilisation, irrigation, etc.) were applied to the grassland. There are no data on the use of the area before 1987, as it was owned by a local cooperative. The results reported cover the period 2017–2020. The area, which is heavily overgrazed with a stocking density of 25 sheep/ha, was completed with a fixed pasture in 2014, so overgrazing had been taking place for 3 years before our pilot data collection. This high stocking density is “unfortunately” representative of the extreme use of grazing pastures directly adjacent to the livestock building, due to labour constraints.



The experiment was set up with 4 treatments in 3 replicates, with a net plot size of 20 m2 (10 m × 2 m) (Figure 1):



	-

	
Zero-utilisation treatment: the plot is not utilised (denoted Z);




	-

	
Mowing treatment: removal of phytomass by mowing in the 3rd decade of May (designation: M);




	-

	
Meadow treatment (mowing and grazing): removal of phytomass by mowing in the 3rd decade of May, followed by sheep grazing (4 sheep/ha) in August (designation: M + G).




	-

	
Overgrazing management treatment: grazing 25 sheep/ha continuously (designation: OG). The whole flock passed through the overgrazed plots and grazed them. The flock consists of female sheep of mixed age (1–4 years), weight (50–90 kg), and breed (Magyar Merino, Blanc du Massif Central, Berrichon du Cher).







There is no buffer zone between repetitions of treatments, only between treatments.




2.2. Meteorological Data


Temperature and precipitation data from the Karcag Research Institute Meteorological Station were used in our study (Table 1). The year 2019 was the year with the least precipitation and the average temperature was warmer than the other years of the experiment. We found that 2020 was the year with the highest precipitation (648.50 mm). It was also the year with the highest precipitation month in the experiment (May: 139.30 mm).




2.3. The Methods Used in the Study


The botanical recording of the plant population was carried out using the Balázs quadrat method [57], where the extent of the grassland area covered by a given plant species is indicated by the Balázs dominance value (DB). DB was not given for the traditional 2 m × 2 m quadrat size but for the whole plot. The plot was divided into 32 units and the number of 32nds of the area covered by a given plant species was determined when the plants were recorded. Species with a very low cover value were marked with a + sign (DB = 0.5), corresponding to 1.5625% cover. The maximum sum of the Balázs dominance values is 32 (DBmax = 32; 100%). The following Formula (1) was used to calculate the cover values:


   Cover %  =   DB × 100   DBmax    



(1)







The plants were named according to Király et al. [58]. After the botanical recording, each plant species was classified according to its ecological status into Borhidi’s Social Behaviour Types (SBT) categories [59]:




	-

	
Specialists (S): character species indicating variation in production area. Their absence indicates site disturbance; their reappearance indicates site rehabilitation.




	-

	
Competitors (C): Dominant species of natural plant communities indicating community stability.




	-

	
Generalists (G): Species of natural communities with a wide ecological tolerance, which play an important role in community stability and maintenance of diversity.




	-

	
Natural pioneers (NP): They play an important role in the regeneration or rehabilitation of the community.




	-

	
Disturbance-tolerant plant species (DT): Pioneer elements of incipient secondary succession.




	-

	
Natural weed species (W): Plants of an area with a persistent anthropogenic influence.




	-

	
Invasive alien species (I): Alien flora elements indicating that the site is/was used for persistent economic purposes.




	-

	
Invasive species (A): Alien plants of the landscape and flora that have been introduced into the flora as a result of anthropogenic activity.




	-

	
Ruderal competitors (RC): Type-forming or dominant weed species of the natural flora that are able to change the direction of succession.




	-

	
Aggressive, alien invasive species (AC): Landscape and alien flora plants that have the potential to alter the progressive direction of succession, while creating an alien flora and threatening the survival and rehabilitation of communities.









In this experiment, the degree of degradation (Degree of Degradation—Dʄ) was determined by the ratio of species cover indicative of degradation to species cover indicative of naturalness based on Borhidi’s SBT categories, without taking into account the extent of uncovered areas. Species indicative of naturalness belong to the group of specialists (S), competitors (C), generalists (G), and natural pioneers (NP), while species indicative of degradation belong to the group of disturbance tolerant plants (DT), natural weed species (W), established alien species (I), alien species (A), ruderal competitors (RC) and aggressive landscape invasive species (AC). The degree of degradation was calculated using the following Formula (2):


  D ʄ =    Σ DT    +    Σ W    +    Σ I    +    Σ A    +    Σ RC    +    Σ AC     Σ S    +    Σ C    +    Σ G    +    Σ NP     



(2)








2.4. Statistical Evaluation of the Experiment


The data collected in the experiments were recorded and the results were processed using Microsoft® Office Excel (version: LTSC Professional Plus 2021).



One-way analysis of variance (ANOVA) was used for statistical analysis of the data. Analysis of variance is used to determine whether there is a significant difference between the means of two groups. It is important to note, however, that this statistical analysis does not show where the difference between the means of the two groups lies. For the statistical evaluation, the elements of the analysis of variance (“SS” is the sum of squares of the variance of the factors, “DF” is the degree of freedom, “MS” is the mean of the squares, “F” is the calculated F-value, “p-value” is the probability associated with the calculated F-value, “F crit” is the critical F-value) were used at 5% significance level with the p-value.



After conducting the analysis of variance, we performed a Fisher’s Least Significant Difference (LSD) post hoc test (3), also at 5% significance level, to see if two means were statistically different from each other using the following formula (“t” is the distribution of the two-tailed Student’s t-test, “MSw” is the mean sum of squares between groups, “N” is the sample size). If the difference in the mean between groups is greater than the calculated LSD test value, it is considered significant.


  LSD = t ×   MSw ×  (   1 N  +  1 N   )     



(3)









3. Results


3.1. Results of the Botanical Survey


To summarise our main findings: the results of the botanical surveys showed that Rosa canina appeared in the zero-utilisation area (Z). In the meadow-use area (M + G), a change in the control plant occurred in 2018. Instead of meadow brushgrass (Alopecurus pratensis L.), there was a predominance of lean fescue (Festuca pseudovina Hack. ex Wiesb.) cover. Alopecurus pratensis was able to maintain its dominance under the influence of underutilisation. Basically, it should be taken into account when judging our results that only the main crop was exploited in the mowed treatment areas, whereas the fenced grassland, which is the site of the meadow grassland treatment and protects the other treatments, is exploited twice a year, with the main crop being mowed in May and the field being grazed with cattle in August. It is likely that the grazing to low stubble height and the trampling and dung effect will increase the proportion of undergrowth cover, particularly of lean fescue (Festuca pseudovina). The overgrazed area (OG) was dominated by mouse grass (Hordeum murinum L.). Furthermore, it cannot be overlooked that the meadow-utilised area was the most diverse, while the zero-utilised area had the fewest number of plant species. When recording plant species, we recorded the uncovered areas. In the case of the grassland botanical survey, we recorded an increase in uncovered areas during the study period.




3.2. Evaluation of the SBT Classification of Plants


The species of the grassland association were classified according to their ecological value into Borhidi’s Social Behaviour Types—specialists, natural competitors, generalists, natural pioneers, disturbance tolerant plants, natural weed species, established alien species, and ruderal competitors. The average cover values of the different treatments can be found in Table 2.



In classifying the grassland components into Borhidi’s SBT categories, we found that for each of the grassland management treatments, the cover fraction of natural competitors (C) and stress-tolerant species (generalists −G) is dominant, indicating the stability and value of the natural grassland association. In addition, disturbance-tolerant (DT) and natural weed species (W) are also important in the overgrazed area.



The rare unicolored species (Sr) was recorded only in the meadow management (M + G) (Plantago schwarzenbergiana Schur), whose value has remained constant from year to year (DB value = 1.5625%).



Specialist species (S) were recorded in the mowing management (M) (Trifolium resutum L.) in 2018 (6.25%) but were also excluded from the area the following year, and 1.5625% in the meadow management. The cover value of the specialist species (Trifolium angulatum Waldst. and Kit.) in the overgrazed area decreased by 33.33%. In 2019–2020, the cover value did not change compared to previous years.



The cover of natural competitor species (C) in the mowing treatment (M) increased by 35.94% between 2017 and 2018, decreased by 50.36% between 2018 and 2019, and increased again by 11.43% between 2019 and 2020. In the zero-use treatment (Z), the natural competitor cover decreased by 31.67% between 2017 and 2018, and increased by 15.57% between 2018 and 2020. In the meadow-use treatment (M + G), the natural competitor cover decreased by 29.99% between 2017 and 2018, increased by 17.67% between 2018 and 2019, and decreased again by 2.70% between 2019 and 2020. The cover values of natural competitors in the overgrazed area (OG) decreased by 52.34% between 2017 and 2019, and the cover value in the overgrazed area did not change between 2019 and 2020 compared to previous years.



The cover of generalist species (G) in the mowing treatment (M) decreased by 50.00% between 2017 and 2018, increased by 83.28% between 2018 and 2019, and then decreased again by 3.03% between 2019 and 2020. In the zero-utilisation treatment (Z), generalist species cover increased by 85.71% between 2017 and 2018, then decreased by 53.24% between 2018 and 2020. In the meadow-use treatment (M + G), generalist species cover decreased by 9.52% between 2017 and 2018, increased by 31.58% between 2018 and 2019, and decreased by 8.00% between 2019 and 2020. The cover of generalist species in the overgrazed area (OG) decreased by 90.00% between 2017 and 2019, and their cover did not change between 2019 and 2020.



The natural pioneer species (NP) was recorded only in the meadow management (M + G) during the botanical survey (Ghypsophila muralis L.), with a cover value ranging from 1.56 to 3.12, but disappeared from the area in 2019 and from the still overgrazed area (OG) in 2018. The disappearance of this species indicates the degradation of both sites.



The cover of disturbance-tolerant plants (DT) in the mowing treatment (M) increased by 133.33% between 2017 and 2019 and decreased by 58.33% between 2019 and 2020. In the zero-use treatment (Z), the cover of disturbance-tolerant species decreased by 11.77% between 2017 and 2018 and increased by 36.67% between 2018 and 2019, with no change between 2019 and 2020. In the meadow-use treatment (M + G), the disturbance-tolerant species cover increased by 54.33% between 2017 and 2020. The cover of disturbance-tolerant plants in overgrazed areas (OG) increased by 36.89% between 2017 and 2020.



The cover of natural weed species (W) in the mowing treatment (M) was recorded in 2019, with a decrease in cover of 11.11% by 2020. In the zero-use treatment (Z), the cover of natural weed species remained unchanged between 2017 and 2018, increased by 50.00% between 2018 and 2019, and again remained unchanged between 2019 and 2020. In the meadow-use treatment (M + G), natural weed species cover increased by 12.50% from 2017 to 2018, decreased by 33.33% from 2018 to 2019, and remained unchanged from 2019 to 2020. The natural weed species cover in the overgrazed area (OG) increased by 57.24% between 2017 and 2020.



The ruderal competitor (RC) cover in the mowing treatment (M) decreased by 60% between 2017 and 2019 and had a 7.69% increase between 2019 and 2020. In the zero-use treatment (Z), ruderal competitor coverage increased by 100% between 2017 and 2018, by 50.00% between 2018 and 2019, and by 83.33% between 2019 and 2020. In the meadow-use treatment (M + G), ruderal competitor coverage increased by 62.86% between 2017 and 2020. However, the ruderal competitor cover, in overgrazed areas (OG), decreased by 50.00% between 2017 and 2018, increased by 6.67% between 2018 and 2019, and remained unchanged between 2019 and 2020.



Statistical analysis showed no statistically significant difference in the cover of rare unique species (Sr), special species (S), natural pioneer species (NP), disturbance-tolerant plants (DT), and ruderal competitors (RC). Tracking the change in the natural competitor (C) cover, we found that analysis of variance showed a difference in the mowing treatment (M p-value: 0.004) and the overgrazing treatment (OG p-value: 0.031). For the mowing treatment (M), we showed a difference between 2017 and 2018 and between 2018 and 2019 in the least significant difference test, while in the overgrazing treatment (OG), we found a significant difference only between 2017 and 2018 in the Fisher post hoc test LSD0.05. We showed that the change in the cover of generalist species (G) in the mowing treatment showed a significant difference in the analysis of variance (p-value: 0.013). Also, we found significant differences between 2017 and 2018 and 2018 and 2019 in the least significant difference test. We found a positive difference in the overgrazing treatment (OG) between 2019 and 2020 in the LSD test, as the analysis of variance showed a significant difference (p-value: 0.017) when analysing the change in the cover (W) of natural weed species.




3.3. Results of the Degradation Degree Calculation


The degree of degradation was calculated based on the cover of plants classified by SBT. Figure 2 shows the average number of treatments. For the meadow-use treatment (M + G), the degradation rate varied between 0.123 and 0.463. The degradation rate in the treatment increased by 67.92% on average between 2017 and 2020. In the mowing treatment (M), the degradation rate varied between 0.032 and 0.875, with a small increase in degradation. The degradation rate in the treatment increased by 91.07% between 2017 and 2020. In the zero (Z) recovery treatment, the degradation rate varied between 0.071 and 0.771, with a continuous increase. On average, the degradation rate in the treatment increased by 94.82% between 2017 and 2020. For all treatments, degradation remained below 1 over the period. No difference was observed in the analysis of variance for any of the treatments. For the overgrazing treatment (OG), the degradation rate increased steadily during the study years, reaching 5.00 Dʄ in 2020. In these plots, the degradation rate increased by an average of 157.84% between 2017 and 2020, with degradation values ranging from 0.94 to 2.10 in 2017, 1.55 to 3.83 in 2018, 3.00 to 4.80 in 2019, and 3.43 to 5.00 in 2020.



The analysis of variance showed a significant result (p-value: 0.004) over the period studied. No significant difference was found between years using Fisher’s LSD post hoc test. The average degradation values of the treatments are presented in Figure 1, which shows that the lowest degradation and the lowest increase are found in the meadow-use treatment (M + G), while the highest degradation is observed in the overgrazed (OG) area.



After comparing the years, we also analysed the difference between treatments by year and found that no difference was found in any of the years comparing the mowing (M), zero-use (Z), and meadow-use (M + G) treatments, but, comparing these treatments with the overgrazed area (OG), our experiment showed a significant difference in all study years by analysis of variance.





4. Discussion


It is predicted that the Pannonian grasslands will be characterised by extensive utilisation in the longer term [60,61]. The issue of unutilised grasslands has become a persistent problem in Hungarian grassland management due to the decline in grazing ruminant populations [62,63,64,65,66,67,68,69]. Paradoxically, overgrazing is also a problem in Pannonian grasslands, as it is in many parts of the planet [6,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70].



The area of our experiment was, until recent years, one of the largest lowland grazing livestock units in the European Union. A fundamental change towards extensification has taken place, accompanied by a lack of a quality workforce. The study is therefore new in that it examines the spread of negative trends in grassland management, such as the spread of fallow grassland, which, to our knowledge, is still being carried out only in the region with the large grassland areas under study, with a farmer’s approach and concrete experiments.



For these reasons, the main scientific aim of our study is to provide more precise data on the effects of different extensive grassland management practices on the population structure of the studied semi-natural grassland communities in the medium term (11 years).



In the studied grassland association stand structure, the dominant grassland species have dominant cover values even in the 11th year of fallowing. However, due to the effect of the grassland cover over the years, the cover values of the grassland grass species changed, and the thick dead fallen leaves could be almost only outgrown by the annual grasses, in agreement with the report of Nagy [71].



Our botanical recordings show that the higher number of species in the overgrazed area, even if some of them are weeds, confirms the findings of Dufour et al. [72] and Vickery et al. [73] that grazed grasslands have a higher biodiversity value than mowed grasslands.



Based on Borhidi’s classification of plant species into Social Behaviour Type categories, we found that natural competitors and stress-tolerant species are still present in high proportions in the underutilised treatment plots after 11 years, indicating the stability of the studied semi-natural grassland association.



Inappropriate grassland management practices are widespread in the extensive grasslands of the Pannonian Basin and, as we have shown, reduce the forage base of ruminant livestock by degrading the plant structure. At the same time, they increase the risk of wildfire in underutilisation. Overgrazing can also open the way for weeds and even invasive species that threaten animal welfare.



Our results also suggest that there may be a need for a comprehensive grassland quality sustainability monitoring system at the EU level, because the lack of a critical quality workforce in livestock production and no-input environmental subsidies may maintain the negative situation for grasslands in the longer term.



We found that under the influence of persistent overgrazing, the proportion of plant species excluded by animals increases year by year, leading to increased degradation, similar to the results reported by Czóbel et al. [74]. Considering the overgrazing treatments of our experiment, it is clear that the study area can be considered degraded, as the degradation scores calculated by the Social Behaviour Types indicate results higher than 1, in agreement with Stefán [75].




5. Conclusions


By comparing the changes in plant population structure of fallow, extensively exploited, and over-exploited grassland associations, our results suggest that over-exploitation is the cause of the higher degradation problems in the grassland of the study area.



Our results clearly indicate that the high level of overgrazing in pasture gardens adjacent to livestock farms, spread by necessity due to manpower shortages, is a potential threat to the sustainability of pasture-based sheep production, mainly due to the massive emergence of unconditioned, prickly weeds, such as Hordeum murinum, which threaten the health of the sheep flock.



In the case of fallow grassland, the accumulation of stubble may reduce the species richness of the plant structure and may reduce the hay value in the event of mowing. In the case of possible reuse of fallow grassland, it is recommended that the practice should be to use a grazing system with a higher animal density in the first year.



As we only had the opportunity to study sheep grazing in our experiment, we consider it appropriate to include other species of farm animals using grassland to refine our results.
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Figure 1. Schematic figure of the experiment. 
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Figure 2. Evolution of the degree of degradation with standard error during the study period for different uses (Karcag, 2017–2020). Note: (a) not significant, (b) significant. 
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Table 1. Climatic data for the period under review (2017–2020, Karcag).
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	2017
	2018
	2019
	2020





	Yearly precipitation (mm)
	527.50
	557.80
	505.10
	648.50



	Yearly average temperature (°C)
	11.20
	12.50
	13.30
	11.70










 





Table 2. Average coverage of SBT groups of different treatments (%).
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Treatment/Plant Group

	
Year

	
Overgrazing (OG)

	
Mowing (M)

	
Zero Utilisation (Z)

	
Mowing and Grazing (M + G)






	
Rare specialists (Sr)

	
2017

	
0.00

	
0.00

	
0.00

	
0.52




	
2018

	
0.00

	
0.00

	
0.00

	
0.52




	
2019

	
0.00

	
0.00

	
0.00

	
0.52




	
2020

	
0.00

	
0.00

	
0.00

	
0.52




	
Specialists (S)

	
2017

	
2.08

	
0.00

	
0.00

	
2.08




	
2018

	
1.04

	
2.08

	
0.00

	
1.56




	
2019

	
1.04

	
0.00

	
0.00

	
1.04




	
2020

	
1.04

	
0.00

	
0.00

	
2.08




	
Competitors (C)

	
2017

	
28.13

	
54.02

	
62.50

	
68.23




	
2018

	
19.27

	
73.44

	
42.71

	
49.13




	
2019

	
14.06

	
36.46

	
48.44

	
57.