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1. Premises and objectives 

Wood pastures belong to the agro-forestry systems. These semi-natural 

habitats have paramount importance both worldwide, and in throughout 

Europe. In Hungary, despite their former wide distribution and intensive 

usage, as a result of mainly the processes that occurred in the 1950’s – 

considering the current domestic researches and databases – relatively few 

areas have remained on countrywide or major geographical region level. 

Regarding most of the remained areas, their maintenance is handled by 

nature conservation, but in spite of this we have relatively few information 

and data even from the individual fields and even from the larger landscape 

units’ wood pastures. 

The North Hungarian Mountains, as a major geographical region with 

high forest coverage and significant expanse of natural protected areas, can 

be particularly suitable for analyzing the changes in land use and the 

examined habitat type’s past and present. During the exploration of the 

current situation, the areas’ identification and classification on major 

geographical region level, and the examination of the sample areas in the 

North Hungarian Mountains’ wood pastures are needed. Therefore, the main 

aims of the dissertation: 

 

1. Exploration of the North Hungarian Mountains’ wood 

pastures, thereby the substantiation of the future cadastral 

works based on literary and visual sources. 

2. Typology and classification of the North Hungarian 

Mountains’ wood pastures, which can be the basis of the 

country-leveled typology too, based on foreign sources, 

examples and own researches. 

3. Selection and complex research of study areas to assess the 

conservation status, considering the landscape diversity and the 

main successional stages of the North Hungarian Mountains’ 

wood pastures. 
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2. Materials and methods 

2.1. Collection of the potential wood pastures of the North Hungarian 

Mountains 

During the research, I have found two visual sources, that allows the 

unified and accurate identification of the possible wood pastures, and also 

covers the whole researched area: these are the topographic maps from the 

1980’s (scale: 1:10000, source: Department of Geodesy Remote Sensing and 

Land Offices – FÖMI) and the satellite images of the Google Earth Pro 

collection. The large solitary trees and grasslands were marked specially on 

the topographic maps, so the spots where both signal codes appeared can be 

evaluated as grassy-woody areas. The scattered trees and the different 

vegetation of their environment can be clearly identified on the satellite 

photos. 

The examination of the sources happened manually over several 

stages. During the overview of the maps, the signal codes gave an 

opportunity of a certain leveled reconstruction of the state of the areas. Next 

to the mentioned sources there is high priority for using the existing data 

(research work of Haraszthy et al. (1997), the verbal communications of 

informants, and the data of MTA ÖK ÖBI MÉTA). 

The four sources were compared manually and the results were 

narrowed down to the areas, which can be found in many sources. The 

coverage, that I have got this way, was compared with the digital version of 

Marosi & Somogyi’s (1990) inventory of microregions of Hungary; the free 

database of the national high-resolution CORINE Land Cover Database 

(CLC 50, scale: 1:50000, FÖMI); and also, with the following datasets of the 

Nature Conservation Information System Public Relations Module: national 

parks, landscape protection areas, nature conservation areas, high nature 

value areas, Nature 2000 sites and National Ecological Network. 

2.2. Establishment of the typology 

More classification systems were evolved for the identification of the 

wood pastures (and also the agro-forestry systems), but the most useable 

typological system was created by Holl & Smith (2002) because of its 

purpose and practical considerations. During the adaptation of the system, 

the Hungarian and Scottish field work and professional consultation with 
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Kate Holl had decisive importance, what revealed the parallelism, the main 

differences and location-dependent characteristics of the topic. 

During the establishment of the classes, the main aspect was that it 

approaches the topic in a particular way, including the typical wood pasture 

type of the North Hungarian Mountains’ mounds and hills, and also can be 

suitable for comparing them with foreign areas – even if only at the level of 

the main groups. An important aspect was the existence of the abandonment 

and the elapsed time since the abandonment. 

I have chosen a temporary solution to create the domestic subclasses, 

in terms of the features related to arboreal species: I describe them with 

native and regionally native, native and regionally non-native, and non-

native or invasive species, because in most of the cases the filling happens 

with invasive species, e.g. black locust-tree. I use the ’regionally non-native’ 

phrase for the species, which are considered as forestry regionally non-native 

species by the forestry profession and the regulating forestry legalization 

(e.g. FM Decree 45/2015.). In spite of the accepted identification in botany 

and ecology these ones can be native species, but in the particular landscape 

they are non-native ones. 

Considering the work of Holl & Smith (2002), I have supplied the 

adapted system with a ‘identification key’ to facilitate the orientation 

between the main groups – the 30% coverage value in the key corresponds to 

the legal environment (Act XXXVII., 2009). 

Besides the typology, the number of the areas identified as wood 

pastures in the North Hungarian Mountains can prove to be an interesting 

question, too. The MÉTA project provides the most detailed data from the 

research area (Bölöni et al. 2011b), but if we consider the habitat-approached 

and historical data, the proportion of them will be higher than the 500 

hectare areas referenced for the North Hungarian Mountains. Also, the data 

of Varga et al. (2014), which is based on the data of the MÉTA and 

fieldworks should be mentioned, too. 
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2.3. The study sites and the historical backgrounds of the nature 

conservation assessment 

In the North Hungarian Mountains, during the adaptation of the 

typology, mainly the succession progress types dominate. I have selected 

study sites from the known wood pastures to make the research 

representative on a major geographical region scale, that are common spatial 

and use-abandonment examples in the case of the region (Figure 1.). 

 

 
Figure 1. The location and the landscape environment of the researched areas  

Complied with QGIS 2.8.0 ’Wien’ program 

based on Marosi & Somogyi (1990) and Dövényi (2010)  

Reflecting on the nature conservation aspects, the wood pasture of 

Cserépfalu (CSF) (174 hectares) affects the nature conservation area of Bükk 

National Park, the Habitat Directive Site called Hór-valley and South-Bükk, 

the Bird Directive Site called Bükk mountain and its periphery regions. The 

Erdőbénye (EB) wood pasture (214,6 hectares) is a nature conservation area. 

Its central and wood pasture parts were researched, supplemented by 

forested areas. The area concerns the Bird Directive Site of Zemplén 

Mountains with the Szerencs Hills and the Hernád-valley. The Hollókő (HK) 

wood pasture (31,6 hectares) is part of the Hollókő Landscape Protection 

Area, so it is a conservation area. The Kisgombos (KG) wood pasture (27,4 

hectares contains 10 hectares of black locust forest) area is a non-protected, 

like the Szőlősardó (SZA) (29,5 hectares) and the Viszló (V) wood pastures 

(63 hectares) too. 



7 

In the case of each study site the unique stories are of high importance, 

so I reviewed the landscape historical sources’ applicable parts, maps 

sections and records: Country description of the First Military Survey; First, 

Second and Third Military Surveys and the topographic maps from the 

period of the Second World War [MD Military History Institute and 

Museum Collection of Maps (HM HIM TT)]; 1:10.000 EOTR topographic 

maps (FÖMI); archive aerial photos (HM HIM TT and FÖMI), recent 

satellite images (Google Earth Pro). The obtained information was 

supplemented verbally by people involved in this research area. 

2.4. Collection and evaluation of biotic data 

Generally, in terms of the vegetation, the wood pastures and the study 

sites are relatively diverse and heterogeneous. The everyday practice – 

especially beyond the local scale – can hardly interpret the habitats, plant 

communities (and them heterogeneity) as treatment units, so I have used 

habitats in the meaning of ‘appearance’ of different parts during the work, 

which represent the 4 main directions of each area (Figure 2.): 

 Treeless habitat [TL]: mostly treeless and shrub-free areas. 

 Wood pasture habitat [WP]: classic wood pasture parts, where 

scattered trees can be found on the grass, their crown is not abutted 

and the presence of shrubs is not important in the case of the habitat. 

 Shrubland habitat [SL]: the dominance of the shrubs influences the 

understorey – irrespectively of their height. In this habitat, it may 

occur on smaller, more opened areas, even trees, but the habitat is 

determined by shrubs (perhaps the density of the trees’ regrowth) 

 Woodland habitat [WL]: woody areas, which were mainly spawned 

from the earlier wood pastures’ self-forestation. Inside the habitat 

there can be more open and shrubby spots but the habitat is 

determined by the closely standing trees and the crowns’ high 

closure. 
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Figure 2. Typical examples of each habitats from the Cserépfalu wood pasture  

 

This contraction amounts to the merging of the plant 

community/habitat-level information but this can serve as the basis for 

comparison in the case of this distance and landscape-level research. One 

third of the southern part of Kisgombos, and the area in Hollókő, from the 

road extending in the N-NE-S-SE direction to E – which includes almost the 

whole shrubland parts – have been disqualified from the data collection 

because of its disturbance. 

2.4.1. Examination of the vegetation 

The recording of botanical data was performed in July 2011. The 

records were made by the method of Braun-Blanquet (1964), in every level, 

but the coverage values were given proportionally in %, therefore the smaller 

areas can be characterized with at least 10-10 records in the case of every 

habitat. The size of the quadrats was 2×2 m for treeless and wood pasture 

habitats, 5×5 m for shrubland and 10×10 m for woodland parts. 

I have examined the composition of the vegetation by Simon’s (1988, 

1992, 2000) nature conservation value categories (TVK), Borhidi’s (1993, 

1995, Horváth et al. 1995) social behaviour types (SBT), Pignatti’s (2005) 

and Pignatti et al.’s (2001) life form types in the case of each species. 
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During the further examination of the woody vegetation, tree-ring 

sampling was done, in 4 cases from the 6 areas; I have ignored the two ‘most 

valuable’ areas in nature conservation. We took tree-ring samples from the 

area specific species’ visibly healthy veteran tree specimens (13 pcs), and 

randomly from the younger woody plant specimens (14 pcs) with the help of 

a Pressler increment borer (Mora 5,15 mm core perimeter, 600 mm long, 2 

cutting edge drills). During the processing of the samples, instead of the 

analogue methods I have used digital raster-based method, by using open-

source, free softwares. I have scanned the polished samples with a 0,1 mm 

calibration slide and on the resulted raster I have recorded each of the 

growth-rings by lines, their length was measured with the help of 

proportions, so the raster stock of the samples and the vector layers 

containing the growth-ring’s width were checked, and stored in one project. 

During the collection of tree-rings, I have met with traces of dry-rot 

several times; out of the 27 samples, 5 were unsuccessful because of dry-

rotting, which affected 4 veteran tree individuals, therefore in the case of 

Kisgombos wood pasture 3 individuals were examined with Fakopp 3D 

Acoustic Tomograph (Fakopp Bt., Fakopp n.a.). 

2.4.2. Examination of bumblebees 

The collection of bumblebee individuals done between the 14th and 24th July 

2011 by fragrance-decoy [anethol-eugenol 9:1 (Hamilton et al. 1970)] with 

varsa trap (CSALOMON VAR-L). The determination of the traps happened 

in an area-proportion way, so we have placed at least one triple trap-group in 

each habitat of the research area. Based on the data of previous fieldworks 

and Bakos (2011), the south part of the Cserépfalu pasture, the bigger 

treeless part of Erdőbénye, the south part of Kisgombos, the east and west 

edge of Szőlősardó and the west edge of Hollókő area were disqualified 

during the sampling of the year 2011. 

The bumblebees were identified by Réka Bakos on the basis of Móczár 

(1957) under the direction of Dr. Miklós Sárospataki. To complete the 

information gathered by the traps, while preparing the botanical records, 

observational data collection has happened in the immediate vicinity of the 

quadrats – with the exception of Hollókő and Kisgombos areas. 
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2.4.3. Ornithological observations 

The collection of ornithological data happened with the help of Tibor 

Juhász and Ádám Izsó rangers in 2011; we have chosen the monitoring 

method, two-time point count as recommended, a relatively reliable method 

for the Hungarian fragmented habitats (Báldi et al. 1997, Szép 2000, 2007). 

During the work, we have applied the ‘Hungarian Common Bird Monitoring 

Scheme’ method (Szép and Nagy 2002, MME MK 1999-2011) developed by 

the Hungarian Ornithological and Nature Conservation Society to optimize 

the sample areas, which is less reticulated and adapts to the shape of the 

areas. Recording dates: Cserépfalu – 4th June (the first survey couldn’t be 

realized); Erdőbénye – 23rd April and 21st May; Hollókő and Kisgombos – 

28th April and 18th May; Szőlősardó and Viszló 24th April and 22nd May. 

While processing and analysing the data, I have ignored the 

individuals, which were recorded beyond 100 metres and flown over the 

detection area, and the 1-1 extra records of Szőlősadró and Viszló wood 

pasture placed outside of the research area. The data was sorted according to 

the indicator values of each bird species (Szép 2007, Tucker & Evans 1997) 

considering the number of individuals. 

The vegetation, bumblebee and ornithological data were analysed with 

hierarchical cluster [UPGMA (Unweighted Pair Group Method with 

Arithmetic Mean – group average procedure)] and ordination multivariate 

[PCA (Principal Components Analysis – major component analysis)] 

methods. In the case of botanical and ornithological data, I have studied 

diversity based on two most common diversity indexes [Shannon-Wiener 

(H) and Simpson (1-D)], the uniformity and the drawing of Rényi’s diversity 

profiles. For the data management and processing I have applied Microsoft 

Excel 2013 and PAST – PAleontological STatistics 3.06 software packages, 

while the GIS work was completed by QGIS 2.12 ’Lyon’ program. The data 

management of the tree-rings happened by the using of TRiCYCLE 0.3.0 

SNAPSHOT and Tellervo 1.2.1 program. 
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3. Results 

3.1. Areas of the North Hungarian Mountains, that can be identified 

as wood pastures 

As the result of the collation on the topographic maps, I could mark 

659 points, which average about 291 meters in altitude. About 15% of the 

areas, (100 pieces) were recorded in good condition. The shrubbing, and the 

combined shrubbing areas amount to about 73,5% (485 pcs), the afforesting 

and afforesting-receding regions to about 8,3% (55 pcs), and the purely 

receding areas to about 2,9% (19 pcs). 

I also used a multi-level collation based on typical disposition pictures, 

on the collection of Google Earth Pro satellite recordings from the past 10 

years, by which I could find 240 identifiable and 148 possible wood 

pastures. 

I manually compared the points taken from the topographic maps and 

satellite recordings with the data from the MÉTA project (76 pcs) and other 

sources (48 pcs). At least 2 confirmations from different sources were set as 

the minimum threshold, so the number of areas that could be marked has 

been reduced to 194 pieces (Figure 3.). 

 

 
Figure 3. The locations and density of the wood pastures in the North Hungarian 

Mountains, based on multiple sources [2 (165 pcs) – 3 (20 pcs) – 4 (9 pcs)] 

DEM source: Jarvis et al. (2008), Reuter et al. (2007) 
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The distribution of the areas is not even, there are areas of particular 

importance in the North Hungarian Mountains: the Cserhát, the Mátra, the 

Bükk foothill areas, the Aggtelek-Rudabánya Mountains, the Cserehát and 

the Zemplén Mountains. Narrowing the picture to microregion level, giving 

homes to at least 10 areas are: Central Cserhát, Southern Mátra and Central 

Zemplén. Other emphasized areas are the Terényi Hills, the Litke-Etes-Hills, 

the Egri-Bükkalja, the Uppony Mountains, the Putnok Hills and the Eastern 

Cserehát. 

In the North Hungarian Mountains, manually collating the current data 

based on multiple sources on the land coverage of wood pastures, it can be 

said, that most of the potential areas can be characterized by ’spontaneously 

shrubbing-wooded’, ’natural grasslands with trees and shrubs’, ‘natural open 

canopy deciduous forests on non-soggy areas’ and ’natural closed canopy 

deciduous forests on non-soggy areas’ land use classifications. 

Examining the conservation concerns, it can be said, that 27,83% can 

be found on, or in contact with protected areas in the following distribution: 

11,85% (23 pcs) National Park, 13,40% (26 pcs) Landscape Protection Area, 

2,75% (5 pcs) Nature Reserve. It’s worth noting, that the Márkházapuszta 

Wooded Pasture Nature Reserve (273 ha) and the Erdőbenye Wood Pasture 

Nature Reserve (214 ha) are independent nature reserves. 

24 points can be marked as wood pasture in High Natural Value 

(HNV) areas, 8 in Bodrogköz, 4 in Bükkalja and 12 in Northern Cserehát 

HNVs. In terms of Natura 2000 areas, 32,99% (64 pcs) of the area is Bird 

Directive and 27,84% (54 pcs) is Habitat Directive Site. Some areas are 

affected by both category. 

Based on the sources, 55,15% (107 pcs) of the marked wood pasture 

areas are considered as core area, 24,74% (48 pcs) as ecological corridor, 

and 5,67% (11 pcs) as buffer zone in the National Ecological Network – 166 

pieces altogether, 85,57% of the total marked areas. 
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3.2. Typology of wood pastures in the hilly and mountainous regions of the 

North Hungarian Mountains 

1. Active or recently abandoned wood pastures 

1.1. Ancient wood pasture with long established semi-natural ground-flora (stability) 

 1.1.1. Tree species are native and regionally native* 

 1.1.2. Tree species are native and regionally non-native 

 1.1.3. Tree species are non-native or invasive 

1.2. Ancient wood pasture with improved (intensive) grassland (stability) 

 1.2.1. Tree species are native and regionally native 

 1.2.2. Tree species are native and regionally non-native 

 1.2.3. Tree species are non-native or invasive 

1.3. Ancient wood pasture with advanced leaf mould and young shrubs 

(early stage of abandonement) 

 1.3.1. Tree species are native and regionally native 

 1.3.2. Tree species are native and regionally non-native 

 1.3.3. Tree species are non-native or invasive 

1.4. Ancient wood pasture on agricultural, urban or other areas 

 1.4.1. Tree species are native and regionally native 

 1.4.2. Tree species are native and regionally non-native 

 1.4.3. Tree species are non-native or invasive 

1.5. Young wood pasture 

 1.5.1. Tree species are native and regionally native 

 1.5.2. Tree species are native and regionally non-native 

 1.5.3. Tree species are non-native or invasive 

2. Abandoned, infilled/infilling wood pastures 

2.1. Long abandoned ancient wood pasture infilled with secondary evolved, mature 

woodland (self-reafforested and self-afforested ancient wood pastures) 

 2.1.1. Tree species of infilled woodland are native and regionally native 

 2.1.2. Tree species of infilled woodland are native and regionally non-native 

 2.1.3. Tree species of infilled woodland are non-native or invasive 

2.2. Long abandoned ancient wood pasture infilled with under-planted and mature 

woodland (under-planted and reafforested ancient wood pastures) 

 2.2.1. Tree species of under-planted woodland are native and regionally native 

 2.2.2. Tree species of under-planted woodland are native and regionally non-native 

 2.2.3. Tree species of under-planted woodland are non-native or invasive 

2.3. Recently abandoned ancient wood pasture infilled with shrubs or under-planted with 

young trees (self-reafforested and reafforested wood pastures) 

 2.3.1. Species of infilled shrubs and trees are native and regionally native 

 2.3.2. Species of infilled shrubs and trees are native and regionally non-native 

2.3.3. Species of infilled shrubs and trees are non-native or invasive 

 2.3.4. Under-planted tree species are native and regionally native 

 2.3.5. Under-planted tree species are native and regionally non-native 

2.3.6. Under-planted tree species are non-native or invasive 

 

 

*I use the ’regionally non-native’ phrase in its forestry management 

meaning. 
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Identification key for the typology 

 
1. Present of veteran trees 

 Yes             3 

 No             2 

2. Wood pasture habitat (grassland component with scattered, possibly group of trees) 

 Yes                 Young wood pasture 1.5. 

 No                 Not wood pasture 

3. Veteran trees with 

 More than 30% cover           8 

 Less than 30% cover           4 

4. Coverage of veteran trees less than 30% 

 Non-pastoral landscape element   Parks, orchards and abandoned grapeyards 

 Pastoral or grazing origin landscape element         5 

5. Coverage of veteran trees less than 30% 

 Currently grazed            6 

 Currently non-grazed           7 

6. Currently grazed 

 Ancient wood pasture with long established semi-natural ground-flora  1.1. 

 Ancient wood pasture with improved (intensive) grassland    1.2. 

7. Currently non grazed 

 Ancient wood pasture with advanced leaf mould and young shrubs   1.3. 

 Ancient wood pasture on agricultural, urban or other areas    1.4. 

8. Coverage of veteran trees more than 30% 

 Wood pasture with coverage 30-100% (old scattered trees)        9 

 Infilled with secondary evolved, mature woodland (older than 25 years)  2.1. 

 Infilled with under-planted mature woodland (older than 25 years)   2.2. 

 Infilled with shrubs or under-planted with young trees    2.3. 

9. Wood pasture with coverage 30-100% 

 Currently grazed            6 

 Currently non-grazed           7 

 Non-pastural landscape element   Parks, orchards and abandoned grapeyards 
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3.3. Historical overview of the study sites 

When judging the current state of the wood pastures, and planning 

their rehabilitation, the history of the area can have major importance. In the 

case of the Cserépfalu site, it can be said, that based on the First Military 

Survey’s (1782-85) country description (HM HIM TT) the area consisted of 

high-bodied and dense oak forests. On the Third Military Survey (1883) the 

wood pasture habitat was clearly identifiable, and the topographic maps 

made in the 1940’s are the perfect depiction of the wood pastures. Based on 

the archive aerial photographs (1952, 1958, 1979) in addition to much denser 

stands, in the 1950’s, signs of intensive land use and rarefaction were already 

present. Since their abandonment (possibly the 1980’s), significant self-

afforestation had begun. Since 2005, they have reestablished the pastures, 

after the grassland treatments, which included mechanical and manual 

fellings, stem-crushings, and reapings. 

The Erdőbenye area was a high-bodied, dense oak forest at the end of 

the 18th century [The First Military Survey’s (1782-85) country description 

HM HIM TT and Csorba (1990)]. The area is a smaller fragment of a much 

larger wood pasture, where signs of significant abandonment were not found. 

Since it has been declared protected, there are ongoing pasture 

maintenances: annual autumn reaping, stem-crushing, and the rehabilitation 

of self-afforesting areas. 

The Hollókő area is a unique example of Hungary’s (mountain range) wood 

pastures, because since 1987 Hollókő is part of the world heritage. 

Historically, on the First Military Survey (1752) it’s not indicated as forest 

and no information can be found on the country description. On the Second 

Military Survey (1854-1855) it’s already indicated as forest, and based on 

the picture it was a sparsely ingrown area, probably used as a pasture. In the 

1940’s, on the topographic maps, the area had the same key as the 

surrounding forests. The abandonment of certain parts of the area probably 

began in the 1960’s, while in the 1980’s the grazing has stopped completely. 

Since the end of the 2000’s small parts have become pasture areas again. 

The Hatvan-Kisgombos wood pasture’s history has been revealed in 

detail, using several methods (Geiger 2010, Geiger ez al. 2011, Saláta et al. 

2013a). On the First and Second Military Surveys (1783-1784 and 1855), it’s 

indicated as forest. Based on the description it could have been similar to a 

classic wood pasture. The abandonment of the area has begun somewhere 
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around the 1980’s. An educational trail can be found in the area, and it can 

be found as Kisgombosi Öreg Tölgyes in the settlement depository of the 

Hungarikum Committee, listed as national value, under the environment 

specialty category. 

The history of the Szőlősardó area is less known. During the time of 

the First Military Survey (1782-85) the oak forests were high-bodied and 

sparse, easily permeable. Based on the sources, it can be stated, that it’s a 

strongly decreased fragment of a once much bigger system, which 

permanent abandonment happened in the 1980’s. 

The history of the Viszló wood pasture is revealed (Kardos 2016), the 

area, during the First Military Survey (1784) was covered with high-bodied 

oak forests. In the second half of the 20th century, the area showed a well-

maintained picture. Shrubbing has been experienced since the end of the 

1980’s, while the grazing stopped permanently in the 2000’s. 

3.4. Biotic results 

3.4.1. Vegetation 

While examining the vegetation of the sample sites, we recorded 290 

species. 43,1% of the species came from 1, 24,83% from 2, 11,03% from 3, 

12,41% from 4, 5,17% from 5 and 3,45% from 6 sites. Reviewing the results 

of the multivariational analysis it can be said, that based on the composition 

of the vegetation, the treeless and the wood pasture habitats’ locations were 

relatively mixed and well separated from the shrubland and woodland 

habitats. The analysis based on the habitats shows that the treeless and the 

wood pastures are close to each other, while the shrubland, and especially 

the woodland habitats are separated. Comparing the sites, the Hollókő, the 

Viszló and the Cserépfalu wood pasture form a group, the Kisgombos area 

stand apart, while the Erdőbénye and the Szőlősardó area form a separated 

group. The former group’s separation is the result of the presence of the 

Turkey oak (Quercus cerris) and partly the aspen (Populus tremula), the 

Erdőbenye and the Szőlősardó site is dominated by the common hornbeam 

(Carpinus betulus), while in the Kisgombos site, mostly field maple (Acer 

campestre) can be found. 

Based on the Shannon and Simpson Diversity Indices the values of 

Hollókő are the highest (3,59 and 0,94), while the values of the Erdőbénye 

site are the lowest (2,78 and 0,85). Excluding these 2 areas the hypothesis, 
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that the abandonment and the self-reafforestation causes the diversity to 

decrease, can only be proven partly, since if we sort the areas in terms of 

abandonment (CSF → V → KG → SZA), it can be seen, that the Shannon 

index’s values adjust to this line: 3,51 → 3,36 → 3,23 → 3,00, while the 

Simpson index’s values do not: 0,91 → 0,93 → 0,94 → 0,89. Calculating the 

values on the habitats, the wood pastures, then the treeless, followed by the 

shrubland, and finally the woodland habitats can be considered one kind of 

sequence [WP (4,00/0,97) → TL (3,72/0,94) → SL (2,85/0,89) → WL 

(2,63/0,86)], which with the overall data proves the wood pasture’s greater 

diversity. Based on the diversity profiles, all we can determine is that the 

wood pasture and the treeless habitat’s values significantly exceed the values 

of shrubland and woodland habitats. Looking at the habitats of the sample 

area it has to be stressed out that in the case of three areas the wood pasture 

aparts while in another three cases the treeless parts had – among habitats in 

the site – the highest values. 

Examining the distribution of the nature conservation categories, the 

disturbance resistant vegetation’s lowest proportion is in Hollókő, while the 

highest is in Szőlősardó, with more than 42%. The order of species showing 

the natural condition and degradation is as follows: Hollókő (67,3/32,7), 

Erdőbenye (63,0/37,0), Cserépfalu (58,0/42,0), Viszló (53,6/46,4), 

Szőlősardó (53,2/48,8) Kisgombos (48,9/51,1). Only the Kisgombos area’s 

proportion reaches the 50% mark. Examining per habitats, the woodland 

habitats has higher naturalness, while the treeless habitats are characterized 

by higher degradation rates, respectively. The rate of protected species is 

minimal, partly because the spring aspect hasn’t been examined. It has to be 

stressed out that in the treeless, and wood pasture habitats, in addition to the 

relatively diverse rate of the weed species, the disturbance resistant 

vegetation’s presence is significant. 

Based on the evaluation of the social behavior of each area’s 

vegetation, the rate of the natural competitors (C) is showing a relatively big 

diversity. In addition to the varying specialist species (S), whose proportion 

still stays below 5%, the rate of the generalist species is diverse: lowest is the 

Erdőbénye (11,39%), highest is the Viszló site (31,95%). The presence of 

natural pioneers (NP) is minimal. The proportion of the disturbance resistant 

species fluctuate between 18% and 31%. The weed proportion rate reaches 

5% at the Hollókő area, and 8,55% at the Kisgombos area. The lowest rate of 

the endemic flora’s ruderal competitors (RC) is about 1% in Erdőbenye, and 
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the highest is 9,7%, in Szőlősardó. Following the same direction on each 

area’s habitats, Cserépfalu, Erdőbenye, and Hollókő’s natural competitor 

rate follows the TL → WP → SL → WL increasing order. In the Kisgombos 

and Viszló sites the wood pasture habitats, while in Szőlősardó the treeless 

and wood pasture habitats show a higher generalist and weed species 

proportion. A great example is the Szőlősardó area’s wood pasture habitat, in 

which the generalist, disturbance resistant, weed- and alien-aggressive 

competitor vegetation already supplanted the species hinting towards natural 

conditions. By and large it can be said, that thanks to the endemic shrub- and 

tree species, the shrubland and woodland habitats show a more natural 

picture, while the treeless and wood pasture habitats’ have a higher rate of 

generalist and disturbance resistance species. 

Examining the composition of the vegetation based on the Pignatti life 

form rankings, the annual (T) species coverage rate reaches the 5% mark 

only in the Hollókő area. The rate of further herbs – geophyton (G) and 

perennial plants (H) – is the lowest (46,2%) in the Erdőbenye area, while 

highest (66,3%) in the Hollókő area, though the grassland perennial plants’ 

proportion (H caesp. e.g. Poa and Festuca species) is the lowest in this area. 

For the rest, the surface coverage of herbs and woody plants shows a 55-

50/45-50% distribution. In the treeless and wood pasture habitats, typically 

the rate of the herbs, more precisely the grassland (H caesp) and the rising 

stemmed annual species (H scap) is more significant. In the shrubland and 

woodland habitats, the rate of the branched-growing trees and shrubs (P 

ceasp) and the columnar-growing trees (P scap) becomes significant. With 

the shrubbing, woody plants appear at a higher rate [apart from the P caesp 

and the P scap life forms, also the shrubs (NP)], the herbs are being 

suppressed, and in the end, during the self-reafforestation, with the increase 

in the proportion of trees, the rate of the shrubs is decreasing, while the herbs 

completely disappear, with the exception of a few life forms. 

3.4.2. Examination of the age of the woody vegetation 

In the case of wood pastures, the woody vegetation has particular 

importance, especially the old veteran trees, because they are habitats on 

their own, they lend a distinctive picture of the land with their special shape, 

they are important elemets of the biotope network and they represent 

significant genetic values. 
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The examined wood pastures tree specimens are mostly divided 

between sessile oak (Quercus petraea) and Turkey oak (Q. cerris). Their 

perimeter is varying between 200-300 cm, their age rarely passes 200 years, 

which doesn’t mean that there can’t be 300 years old trees on these areas, but 

guessing without inquiry always requires increased attention and 

temperance. 

Among the growing patterns based on tree-ring some similarities can 

be experienced, which at least in this case, can be seen from the growth 

sequence of more than 100 years old specimens from two separate oak 

species (e.g. 1870-1880, 1905-1920, 1920-1950 or 1980-1995). These latter 

ones are probably thanks to the large scale climatic effects, while the former 

ones can be explained by the effects on each individual tree (Saláta et al. 

2013a), and the area’s microclimatical conditions. The younger tree- and 

shrub specimens can be put into two main sections age-wise: 40-50(60) and 

20-40 years – except for the Szőlősardó area’s 60-80 years old hornbeam and 

sessile oak specimens. 

The 3 pieces of oak from Kisgombos has been examined with the 

Fakopp method. After examining the results, it can be seen – even with the 

specimens found healthy during the increment boring – that the inside of the 

trunks shows a loose, probably decayed tissue, which draws attention to the 

significane of the veteran trees, and also to the importance of a – more or 

less – destruction-free examination. 

3.4.3. Bumblebees 

In 2011, we were successful in collecting 6 bumblebee species [buff-

tailed bumblebee (Bombus terrestris), garden bumblebee (B. hortorum), 

common carder bee (B. pascuorum), shrill carder bee (B. sylvarum), red-

tailed bumblebee (B. lapidarius) and the red-shanked bumblebee (B. 

ruderarius)] with trapping, of which the B. sylvarium is protected. The 

bumblee species’ domestic occurrences does not contradict the work of 

Józan (2011). 

In several habitats this method failed to collect bumblebees, or in many 

cases we could only collect one, or two species’, one or two specimens. 

There is not a single habitat or area, where all six species could be found. 

The B. terrestris and the B. hortorum was found in all 6 areas, while the B. 

sylvarum appeared only in 1, the Viszló wood pasture. 
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Examining the similarity of the bumblebee communities of each 

habitat it can be said, that the separation of the groups is due to the three 

most common species’ (B. terrestris, B. hortorum and B. pascuorum) 

presence/absence, or the number of specimens. 

During the supplementary observations, both on the Erdőbenye and on 

the Cserépfalu sites, 1-1, non-trapped, new species were found, moreover the 

method increased the number of specimens taken from the traps, at least on 

the treeless and wood pasture habitats. During the observation of Szőlősardó 

and Viszló areas, no bumblebees were found. 

Comparing the list of bumblebee species collected and detected in 

2011 based on the UTM segment network with the work of Sárospataki et al. 

in 2003, it can be stated, that the B. terrestris had three, the B. hortorum had 

four, the B. pascuorum had two, the B. sylvarum had one, the B. lapidaries 

had two, and the B. ruderarius had two new occurrences in two UTM 

quadrats. 

3.4.5. Ornithological data 

While collecting the ornithological data, 52 bird species’ 573 

specimens could be recorded within the sampling circuits. 48 of the 52 

species are under protection. Some species occurred in almost every area’s 

each habitat, while some species were found sparsely, possibly only in one 

study site on only in one habitat. 

Sorting the data by areas, it can be said, that 7 species were only found 

on the Cserépfalu area, 7 only on the Kisgombos, 4 only on the Erdőbenye, 4 

only on the Viszló, and 2 only on the Hollókő sites. All species recorded on 

Szőlősardó area were also found on other areas. Using the same sorting 

method by habitats, it can be said, that 4 species occurred only in woodland, 

5 only in treeless, 6 only in wood pasture and 6 only in shrubland habitats. 

Examining the number of species and specimen based on habitats, the 

treeless habitats fall behind – except for the Szőlősardó area, where the area 

and its surroundings’ strong shrubbery could serve as an explanation. 

The species typically found on agricultural areas [e.g. common starling 

(Sturnus vulgaris), european turtle dove (Streptopelia turtur)] could be found 

in treeless and wood pasture habitats, nonetheless the red-backed shrike 

(Lanius collurio) have also been spotted in shrubland habitats, while the 

yellowhammer (Emberiza citrinella) also occurred in shrubland and 
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woodland parts. In most of the areas the forest species [e.g. common 

chiffchaff (Phylloscopus collybita), common nightingale (Luscinia 

megarhynchos), Eurasian blue tit (Parus caeruleus)] preferred the woodland, 

shrubland and wood pasture habitats. The distribution of the generalist 

species [e.g. Eurasian blackcap (Sylvia atricapilla), common chaffinch 

(Fringilla coelebs), great tit (Parus major)] showed a relatively large 

diversity. 

By examining the habitats’ species and specimen numbers with 

multivariatonal methods, it can be said, that the Cserépfalu area’s woodland 

and wood pasture areas, the Erdőbenye area’s wood pastures, and the 

Hollókő area’s treeless habitats differ the most from the others, from which 

the treeless habitats are mostly situated closer to each other, while the 

shrubland and woodland parts are located in a mixed order. The ordination 

analysis supplement this: the locations of the wood pasture habitats, in terms 

of the closeness of the treeless, shrubland and woodland areas, are mixed, 

drawing attention to their complex nature. Comparing the habitats, the 

shrubland and woodland areas show a relatively close relationship, while the 

wood pasture habitats differ on a higher level, and the treeless habitats firmly 

differentiate from the previous three. 

The Rényi diversity profiles cross each other in multiple cases, 

nevertheless on the currently used, or recently abandoned areas, the curves 

of the wood pasture habitats are running higher, while on the areas 

abandoned a long time ago – except for Szőlősardó’s woodland areas – the 

shrubland and woodland habitats curves are running higher. Comparing the 

diversity profiles calculated from the overall data of the habitats, we can 

conclude, that the wood pasture habitat has the highest diversity, followed by 

the shrubland and woodland habitats, and finally by the treeless habitats. 

Based on the thermal imagery of the observed bird specimens’ 

distribution, it can be concluded, that all six areas have more or less 

preferred points, parts, which can not only be wood pasture habitat, but also 

treeless, shrubland or woodland habitat. 
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3.5. New scientific results 

 

 Developing a new, GIS based indetification method to collect the 

eligible wood pasture areas of the North Hungarian Mountains, and to 

serve as ground for later cadastre works on a national level. 

 

 By comparing the different databases with the developed method, 194 

areas in the North Hungarian Mountains, confirmed by several sources, 

can be designated and analyzed in many point of views. 

 

 By reviewing the domestic and foreign typologies of different 

perspectives, developing a system adapted to the local conditions, 

which classifies wood pastures, that can be the basis for a national 

typology. 

 

 Based on the results of the vegetation survey from the wood pasture 

study sites in the North Hungarian Mountains, I concluded, that despite 

the low overlap of the species, overall, the wood pasture habitat 

possesses the highest diversity values, which is followed in order by 

the treeless, shrubland and woodland habitats. 

 

 Based on the complex biotic survey of the wood pasture study sites of 

the North Hungarian Mountains, the role of wood pastures in 

biodiversity preservation is confirmed, but during a reasonable 

conservation treatment, in addition to the wood pasture habitats’ 

emphasized preservation, a common, complex formation is sought 

after with the treeless, shrubland and woodland habitats. 

 

Novel scientific result 

 

 The application of a novel GIS based method in the subject of wood 

pastures to process the tree-ring samples taken from the woody plant 

vegetation. 
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4. Conclusions and suggestions 

Because of their historical aptitude, wood pasture was a widespread 

land use in the North Hungarian Mountains (Varga and Bölöni 2009), but 

being endangered makes the cadastrate inspection an urgent, albeit 

substantian matter. It was my goal during my work to establish a cadastre on 

a major geographical region level. To achieve this, I have developed a new 

GIS based scientific method to identify wood pastures, and to be able to 

compare them with different data bases. Based on the results, it can be said, 

that in a topographical point of view, most of the wood pasture areas can be 

found on foothill areas, and only few of them could be considered to be in a 

good condition during the making of the 1:10.000 scale topographic maps. 

The signs of shrubbing and self-reafforestation was present on the maps on 

most of the areas. Comparing the datas of the satellite images, the MÉTA 

data base, and the WWF surveys, I can point out 194 pieces of land, which 

primarily concentrate in Cserhátvidék, in North Hungarian basins, and in the 

Bükk-Mátra area. 

Land use can be described with the CORINE land use classification as 

‘spontanious shrubbing-afforesting’, ‘natural grassland with trees and 

shrubs’, ‘open canopy natural deciduous forest on non-soggy area’, and 

‘closed canopy natural deciduous forests on non-soggy area’. Examining 

their conservational concerns, it can be said, that most of them aren’t under 

protection, but 23 pcs are in contact with national parks, 26 with protected 

areas, and 5 with nature reserves. Considering the latter, it’s important to 

emphasize, that the Erdőbenye and Márkházapuszta wood pastures are 

independent nature reserves on about 487 hectares, which contradicts that 

the wood pasture land use in the North Hungarian mountains is around 500 

hectares (Bölöni et al. 2011b), especially, if we take into account the 

relatively good conditioned Cserépfalu wood pasture’s more than 100-

hectare area. It has been confirmed by several sources that most of the areas 

are part of the Natura 2000 sites or National Ecological Network, which 

points out, that on the examined area, nature conservation plays a key role in 

the preservation of the wood pasture areas and values they represent. 

It’s important to designate, do a field inspection, and to survey the 

condition of the potential, almost 200 areas as soon as possible, but these 

tasks are beyond the scope of this thesis. 
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To get better knowledge of the North Hungarian Mountains’ wood 

pastures, we should classify them (Bergmeier et al. 2010) with a system, 

that, in addition to being able to record conditions, it offers a practical point 

of view, and can be used without scientific experience. Out of the 

classification methods thus far, the Holl and Smith typology, made for the 

Scottish Natural Heritage in 2002, fits these conditions, and during joint 

work it has been proved, that with a proper adaptation, it’s applicable to the 

examined area. While configurating it to the local conditions, the 

visualization of the progression of succession, and the threat of invading 

species were key standpoints. The developed typology with the attached 

identification key is suitable to reach the goals. 

To supplement the work made in GIS environment, and to get to know 

the wood pasture areas of the North Hungarian Mountains, the appointed 

areas, both from landscape, succession, and conservation point of view, give 

the cross-section of the land with the term that there are no identical wood 

pastures, histories, or ecological aptitude, fauna and flora, so their treatment 

is unique to a certain level. Examining their history, it can be stated, that on a 

national level, the First Military Survey’s country description (1782-1785) is 

the one, that has a good chance of giving data on the habitats, or in a lucky 

case, on the wood pasture itself, but at least on the forest surrounding the 

settlement. The first visual source being applicable on a nation level, where 

the examined land use can be seen, is the collection of the topographic maps 

made during World War II (1941-1944), while the archive aerial 

photographs made during the second half of the 20th century provides 

thorough data of the area. In spite of all these, while examining a wood 

pasture’s history, the mentioned sources have to be included in the research. 

Based on the unique history of the study sites, overall it can be said, 

that the utilization of wood pastures has begun to change after the 1950’s 

(with the increasing shrubbing, and area overuse), their abandonment has 

begun in the 1980’s at the latest, which confirms the results of the historical 

researches (Saláta 2009, Varga et al. 2012, Samu et al. 2015) – in some cases 

it has already taken place. Its worth mentioning, that based on the aerial 

surveys of the Erdőbenye, Hollókő and Szőlősardó areas, we are talking 

about a fragment of a much larger areas, used as either wood pasture or 

grazing forest. The only chance of survival for the areas under 

conservational protection and management, is to ensure rehabilitation works, 

stem-crushings, reaping and grazing. 
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The wood pasture, having significant natural and conservation assets, 

furthermore thanks to the positive margin effect, is considered a higher 

diversity area (Haraszthy et al. 1997). Although these values, with the 

changes in the areas’ usage and habits, could disappear. 

Based on the results of the vegetation inquiries, it can be said, that the 

area’s floral overlap is relatively low, but comparing the areas’ habitats, the 

treeless and the wood pasture parts show an increasing resemblance to each 

other, rather than the shrubland or woodland habitats found on the same area, 

moreover the former habitats’ diversity values are steadily climbing. By 

performing the diversity research on all four habitats, I can comfirm the 

previous assumptions (Haraszthy et al. 1997), the wood pasture habitat has 

the highest diversity values. The treeless, shrubland and woodland habitats 

follow it in order. Performing the diversity inquiries on the areas, the 

assumption, that the abandonment (Mitlacher et al. 2002, Catorci et al. 

2011a, 2011b) and the self-reafforestation affect the vegetation (Jávor et al. 

1999, Vandenberghe et al. 2007), can be proven, their diversity decreases. 

The Erdőbenye and Hollókő areas, found at the ends of the abandonment 

row, serve as an exception – the former one’s diversity indicators are the 

lowest, while the latter one’s are the highest, which is partly because of the 

environmental assets, on the Erdőbenye site it’s partly because of the land 

use (Fuls 1992, Holl and Smith 2002), and partly because of the Hollókő 

area’s wood pasture and woodland habitats high diversity. 

The cover ratio of the species suggesting naturalness and degradation 

is also most favorable on the Hollókő and Erdőbenye areas, while only in the 

case of Kisgombos, the ratio is under 50%, which latter can be explained by 

significant disturbance in the past, and by the fact, that the area is surrounded 

by arable lands and instensively cultivated orchards (Geiger et al. 2011, 

Saláta et al. 2013a). Examining the distribution by habitats, the woodland 

parts are usually the ones with higher naturalness, while the treeless habitats 

have the higher degradation. 

Examining the vegetation by social behavior types reaveals that thanks 

to the endemic shrub- and tree species’ presence the shrubland and woodland 

habitats show a more natural picture, while the flora of the treeless and wood 

pasture habitats can be described with a higher proportion of generalist and 

disturbance resistant vegetation, which confirms the former habitats reason 

of existence. 
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Examining the vegetation by life form types outlines that the treeless 

and wood pasture habitats are dominated by herbs, while the shrubland and 

woodland habitats by woody plants. 

Examining the age of the woody plants on four areas, I could point out, 

that the age of the older trees – regardless of their perimeter – rarely reach 

200 years, so estimating their age without inquiry requires more attention 

and temperance. The younger shrub- and tree specimens age groups confirm 

the data of the history of abandonment. The tree-ring samples and the results 

of the 3D acoustic tomograph survey of Kisgombos draws attention to the 

particular importance of the veteran trees (Hartel et al. 2014), and to the 

widespread and – more or less – destruction-free examination. 

Based on the results of the collection of the bumblebee biotic data, the 

areas are moderately rich, 6 species’ 69 specimens could be collected with 

trapping, but in several habitats, no specimens could be collected with the 

method. In the case of all 6 species, new occurrence data could be provided 

to the work of Sárospataki et al. made in 2003. Despite of the low species 

and specimen number it can be seen, that the bumblebee community of the 

areas is determined by the presence of the three most common species 

(Bombus terrestris, B. hortorum and B. pascuorum). The observation 

supplementing the trapping significantly increased the number of specimens 

found in the traps, moreover they added new species to the outcome of the 

trappings, confirming the statement of Bakos (2011) and Vaskor (2013) 

suggesting that the method requires improvement. No new species were 

found on the Szőlősardó and Viszló areas, which can be explained by the 

decrease in the ratio of the blooming plants during the drier periods in July 

(Vaskor et al. 2015). 

Based on the data expanded with the observations, on the Cserépfalu 

and Erdőbenye areas, the highest species and specimen numbers were on the 

wood pasture habitats, but some specimens could also be found in the 

treeless, shrubland and woodland habitats. So, it can be stated, that the 

presence of all 4 habitats – in addition to the proper use of the land – is 

important to diversify the structure, which can contribute to the sustain of the 

bumblebee communities (Carvell 2002, Sárospataki et al. 2016). 

During the collection of the data based on the locally optimized MMM 

protocol, 52 bird species’ 573 specimens could be observed. Looking at the 

ratio based on the indicator value of the different bird specimens, the 
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agricultural area specific species were typically found in treeless and wood 

pasture habitats, but there were some species, which specimens were also 

observed in shrubland and woodland habitats. In the majority of the areas the 

forest species were typically found in the woodland, shrubland and wood 

pasture habitats, while the proportion of the specimens of the generalist 

species shows a relatively huge variety. Based on these, it can be stated, that 

with the changes in the areas, the bird communities are also changing 

(Gregory et al. 2005). In terms of composition the treeless habitats show 

greater resemblance to each other, than the other habitats. All in all, they 

show a mixed picture, which draws attention to the importance of all 4 

habitats, the important role of the shrubland and woodland habitats, and to 

the fact, that the given locality played only a small role in the composition of 

bird communities. 

According to the results of the diversity research, in the case of the 

currently used, or recently abandoned areas, the wood pasture habitats show 

larger values, while on the areas with advanced succession mostly the 

shrubland and woodland habitats showed larger diversity, and overall the 

wood pasture habitats possess the largest diversity (Hartel et al. 2014), 

confirming that their proper use could contribute to the protection of 

diversity (Báldi et al. 2004, Ceia and Ramos 2016). Depicting the 

distirubtion of noticed specimens, and the bird communities observed in the 

given period on a heat map it can be seen, that all 4 habitats, thus also the 

presence of shrublands are important (Batáry et al. 2014, Hartel et al. 2014). 
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