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Abstract. We studied the structure of the leafhopper assemblages associated with Hieracium 
pilosella at different sites of Hungary in 1992-1994. A total of 225 individuals of 24 species were 
collected during the three years. The high variance of species number between sites and years 
indicated a large number of accidental or tourist species. The local species abundance was 
positively correlated with the regional distribution. One species (Eupterix notata) was very 
abundant at one site but was not regionally widespread. The regional distribution of the species did 
not show bimodality predicted by the core and satellite species hypothesis. 
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Introduction 
 
The study of the local and regional variations in 

assemblage structure can bring us closer to find out 
what are the most important factors affecting this 
structure. 

The study of the herbivore assemblages 
associated with a plant species has produced an 
extensive literature since the first attempts to use 
insects as biological control agents of weeds. Most of 
these studies were faunistical, producing lists of 
species associated with the given plant species 
(Goeden, 1971, 1976; Goeden and Ricker, 1974, 
1976; Batra, 1984; Batra et al., 1986; Kingsolver et 
al., 1984). There are few papers examining the 
structure of an insect assemblage of a plant species 
and comparing the local and regional variations in 
this structure (Lawton, 1976; Gaston and Lawton, 
1989; Basset and Kitching, 1991; Briese et al., 
1994). 

We studied the leafhopper assemblages 
associated with Hieracium pilosella in order to find 
out the spatial and temporal variation in different 
parts of Hungary. 

 
 
 

Material and Methods 
 
Hieracium pilosella is a widespread plant 

species in the dry open grasslands in Europe. It is 
distinguished from the other Hieracium species by its 
large solitary pale yellow capitula and dense stellate 
pubescence on stolons and on the underside of 
leaves. In Hungary, H. pilosella occurs especially in 
hilly - low mountainous regions. It has a good ability 
of vegetative reproduction, and usually forms dense 
mats. 

Seven sites at different parts of the low mountain 
and hill regions of Hungary were selected for regular 
sampling visits (Fig. 1.). Four of them (J; H; R; S) 
were grazed or used as hay meadows the remaining 
three were natural or seminatural grasslands with 
different degrees of human disturbance. Hieracium 
pilosella formed dense mats at each sites. The 
sampling sites were visited weekly in the flowering 
season (late April and May), and fortnightly 
afterwards until the end of September in 1992-1994. 
The insects were collected by hand picking from 100 
randomly selected rosettes at each sites and on each 
sampling occasion.  

The ANOVA was made by using Minitab 8.2 
program package (General Linear Modeling). 
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Fig. 1. : The map of the regular sampling sites. K) Kádárta 
(Bakony mountains); J) Julianna major (Budai mountains); H) 
Hármashatárhegy (Budai mountains); R) Budapest-RADELKIS 
(Budai mountains); C) Romhány (Cserhát mountains); M) Recsk 
(Mátra mountains); S) Síkfôkút (Bükk mountains).  
 

Results 
 
A total of 225 individuals of 24 leafhopper 

species were collected during the three years (Table 
1). Both the species and individual numbers varied 
widely between sites (Figs. 2-3.). The sites differ 
significantly both in the numbers of species and 
individuals (ANOVA p= 0.015 and 0.018 
respectively). The species number varied less widely 
between years than between sites, however the 
species turnover between years were very high at all 
sites (Table 1.). 
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Fig. 2.: The number of species collected at different sites in the 
different years. For the explanation of the letters in X axis see  
Fig. 1. 

 
The local species abundance was positively 

correlated with the regional distribution (Fig. 4.). 
However, Eupteryx notata Curtis was very abundant 

at "J" site in 1992 (48 individuals) but was collected 
from only 3 sites so had a moderately large regional 
distribution. The regional distribution of species is 
shown in the Fig 5. A large number of species was 
found only at one site, while only one species, 
Aphrodes makarovi was found at all the seven sites.  
 
Discussion 

 
The total species number was much higher than 

those of similar surveys of other herbaceous plant 
species (Goeden, 1971, 1976; Batra, 1984; Batra et 
al., 1986). The high variance in species and 
individual numbers between sites suggests a large 
regional variance in the structure of the assemblages. 
It seems from the high species turnover between 
years that there are a large number of accidental 
species, which are only occasional visitors on 
Hieracium patches.  
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Fig. 3.: The number of individuals collected at different sites in 
the different years. For the explanation of the letters in X axis see  
Fig 1. 
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Fig. 4.: Relationship between regional distribution and average 
local abundance of leafhopper species (Y= 0.112*X-0.027; 
R2=0.3959; p= 0.001) 
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The positive correlation between local 
abundance and regional distribution has been 
demonstrated for a number of taxa (Bock and 
Ricklefs, 1983; Cornell, 1985; Gaston and Lawton, 
1989; Maurer, 1990; Hanski et al., 1993; Gallé, 
1986). We also found this positive correlation. The 
large number of Eupteryx notata in 1992 at "J" site 
seems to be exceptional, because Hieracium pilosella 
is only an occasional host of this species (Payne, 
1981). 
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Fig. 5.: Distribution of species across the sampling sites. 

 

The core and satellite species hypothesis 
(Hanski, 1982a,b) predicts a bimodal distribution of 
species across the sites, where the two modes of the 
histogram represent the satellite species with very 
small, and the core species with very large regional 
distribution. However, Nee et al. (1991) argued that 
this bimodality in the regional distribution can be a 
sampling or a measurement scale artefact in a 
number of cases. Similarly to the results of Gaston 
and Lawton (1989) on bracken herbivores we did not 
found the bimodality in our data. We found only the 
mode of the satellite species, and this mode can be 
explained by the presence of the large number of 
accidental species, which species do not represent 
genuine members of the community (Nee et al., 
1991). Although H. pilosella occurs in a large 
number of different plant communities, the presence 
of H. pilosella may be not a principal component in 
the habitat selection of polyphagous leafhoppers 
found on this plant. In this case these species do not 
have similar habitat selection and this can be the 
reason of the lack of bimodality (Hanski, 1982a). 

Table 1.: The list of species collected on H. pilosella at seven different sites in Hungary during 1992-1994. (l): only larve were found 
(list of other abbreviations as on Fig. 1.) 

 
Species/Sites K. J. H. R. C. M. S. Σ 
Agallia ribauti Ossiannilson, 1938 0 6 0 8 6 3 5 28 
Aphrodes makarovi Zachvatkin, 1948 16 27 2 6 14 10 6 81 
Arocephalus lanquidus Flor, 1861 1 0 0 0 0 0 0 1 
Artianus interstitialis Germar, 1821 0 1 0 0 0 0 0 1 
Delphacidae sp. 0 1 0 0 0 0 1 2 
Dictyophara europaea (Linnaeus, 1767) 0 0 0 1 0 0 0 1 
Dictyophara pannonica (Germar, 1830) (l) 0 0 0 0 1 0 0 1 
Diplocolenus sp. (l) 0 0 0 0 0 1 0 1 
Doratura stylata (Boheman, 1847) 1 3 1 0 3 2 0 10 
Emelyanoviana mollicula (Bohemaan, 1845) 0 0 0 0 0 1 0 1 
Eupteryx notata Curtis, 1837 0 49 0 0 1 0 2 52 
Euscelis incisus Kirschbaum, 1858 0 1 0 1 0 0 0 2 
Goniagnathus brevis (H.-S., 1835) 0 1 1 3 1 3 3 12 
Graphocraerus ventralis (Fallén, 1806) (l) 0 0 0 0 2 1 0 3 
Jassargus sp. 0 2 0 0 0 0 0 2 
Lepyronia coleoptrata (Linnaeus, 1758) 0 0 0 0 1 0 0 1 
Macrosteles sp. 0 0 3 0 0 0 0 3 
Mendrausus pauxillus (Fieber, 1869) 0 0 1 0 0 0 0 1 
Mocuellus collinus (Boheman, 1850) 0 1 0 0 0 0 0 1 
Neoaliturus fenestratus (H.-S., 1834) 0 0 0 5 1 2 4 12 
Philaenus spumarius (Linnaeus, 1758) 0 0 0 0 1 0 0 1 
Psammotettix sp. 0 1 0 0 0 0 0 1 
Turrutus socialis (Flor, 1861) 1 0 0 0 0 0 0 1 
Ulopa trivia Germar, 1821 (l) 0 0 0 0 3 1 2 6 
         
Total No. of species 4 11 5 6 11 9 7 24 
Average No. of species/year 1.7 5.3 2 3 5 4 3 12.3 
Number of individuals 19 93 8 24 34 24 23 225 
Average No. of individuals/year 6.3 31 2.7 8 11.3 8 7.7 75 
Mean species turnover 2 6.5 3.5 3 5.5 5.5 3 14 
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