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(1) Introduction 

Anthropogenic interference is the leading cause of landscape change 

and loss of biodiversity worldwide and Hungary is no exception. The 

Southern part of the Hungarian Great Plain was originally covered by 

forest steppes. It has its own endemic flora and fauna. Recently the 

majority of the natural forest has been changed to the forest 

plantations to meet the growing demand of timber production. This 

process resulted in habitat fragmentation and modification, and 

biodiversity was adversely affected. Conservation of habitat specialist 

fauna in these fragmented habitats requires conservation of natural 

habitat patches and their connectivity.  

The amount and spatial arrangement of natural habitat 

fragments have an important role in determining how organisms are 

distributed in highly modified landscapes. Matrix around the 

fragmented patches has a significant effect on biodiversity. It can 

interfere with the dispersal of the species, however, it also can provide 

a non-hostile environment if well maintained. Most of the literature 

is based on habitat fragment and landscape matrix as two separate 

divisions where fragments are solely considered as appropriate 

habitat for the species, completely neglecting the importance of the 

quality matrix around the habitat fragments. Hereby, we attempt to 

study the importance of landscape quality in biodiversity 

conservation. Landscape quality characterises the compositional 

heterogeneity of the landscape. It considers both the quality of the 

matrix and the habitat fragments within the landscape.  



Linear landscape elements (LLEs) also play Important role 

in conserving arthropods as they can minimise the isolation effect 

between the habitat fragments. Road verges are artificial LLEs that 

are generally constructed for the purpose of transport however it has 

been studied that if they are maintained well, they have the potential 

to turn into seminatural habitats and preserve the biota in highly 

fragmented habitats.  

The purpose of this dissertation is to understand the species 

composition and diversity of arthropods in a highly modified 

landscape in the Danube–Tisza Interfluve in southern Hungary. More 

specifically, we aimed to study: 

 (1) The effect of landscape quality and habitat type on the 

diversity pattern of flora and fauna of forest-steppe fragments. 

 (2) The importance of linear landscape elements such as 

road verges in the planted forest on conserving arthropod fauna. 

(2) Material and methods 

Study region  

Our study was conducted in Kiskunság region in the southern part of 

Hungary. The main natural habitat type of the study region is a forest-

steppe and the dominant land use types are semi-natural plantation 

forests and agriculture. Forest steppe is characterised by alternation 

of small forest patches scattered in grasslands creating a mosaic like 

structure. The dominant soil types are various calcareous soils with 



high sand and low moisture content. Mean annual precipitation is 

500–550 mm. 

Study 1 

We selected 18 landscapes with forest-steppe fragments size from 

0.2- 6 hectare and calculated its quality by drawing 500m radius 

buffer circles and measured the area of patches of different landcover 

types. We established sampling sites in the forest habitats, in the 

steppes of each forest-steppe fragment and in the landscape matrix of 

pine plantations of selected landscapes (18 × 3=54 sampling sites). 

We collected data on plants, spiders and ants using pitfall traps. We 

used Non metric multidimensional scaling (NMDS) to visualize 

community composition of sampling sites. We calculated Beta 

diversity indices, species turnover and nestedness component in 

natural forest and steppe. We used GLMMs to determine the effect of 

habitat type (i.e. forest, steppe and plantation), landscape quality, 

fragment size and their first order interaction on the species richness 

and specialist species richness of the herb layer and arthropods with 

“village” as random factor. 

Study 2 

We selected 30 sampling sites, 10 in each, the grassland component 

of forest-steppes, pastures and road verges near pine forests. All study 

sites were in range of 50 km and around 4 villages. We collected data 

on spiders, true bugs and ants with pitfall and sweep net techniques. 

We calculated Functional diversity using moisture preference, 



shading tolerance and dispersal ability of arthropods We calculated 

the single trait FD measure, community weighted mean (CWM) for 

all traits of the three arthropod groups. We used linear mixed models 

to determine the effect of habitat type as fixed effect and villages 

around sampling sites as random effect on species richness and FD 

indices. We used NMDS to visualise community composition of 

arthropods in these three habitats and lastly, we used Indicator value 

analysis to distinguish indicator species of given habitats. 

(3) Results 

Study 1 

We recorded 164 plant species, 5595 adult spiders of 111 species, 

8773 ants belonging to 32 species. Community composition of plants, 

spiders and ants was influenced by habitat type. We found higher 

number of indicator species in forest and in steppe, but relatively low 

number for plantations. Beta diversity was higher for steppe 

component of forest steppe than for forests indicating a higher degree 

of isolation for steppes than forests. Increasing landscape quality 

increased plant richness of small fragments, but decreased it in large 

fragments. Plant species richness was highest in forests followed by 

steppes and lowest in plantations according to the GLMM. Landscape 

quality also positively affected spider richness but had no effect on 

ants 

Study 2 



We collected a total of 1598 adult spider individuals, 5537 adult true 

bugs and 16,425 adult ants from 114, 147 and 27 species, 

respectively. Road verges has higher FD of spiders than steppe 

component of forest steppe and pastures. Road verges has higher 

species richness for spiders and ants. There was significant difference 

in species composition of road verges and pastures according to 

NMDS. Majority of the indicator value species in road verges were 

generalist species.  

(4) Conclusion 

Land use intensification by planting non-native forest plantations 

results in habitat deterioration and loss of biodiversity. The main 

implication of our study is that enhancing landscape quality by 

changing land use type and increasing the share of the fragmented 

natural habitat in the landscape would help to maintain the unique 

biodiversity and habitat specialist species. Furthermore, our results 

indicate that road verges should be considered an important reserve 

for grassland specialists, as they provide secondary linear habitats for 

many arthropod species. 
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