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Figure 1: Biodiversity in European Leafhoppers and Planthoppers (Photos: Kunz G.) 

 
 
“From the insect conservationist´s point of view, grassland management should include as few treatments as 
possible, but also as many as necessary for reducing nutrient content and preventing growth of trees and shrubs. ” 
(NICKEL & ACHTZIGER 2005) 

Because of their species richness, high abundance, often high adaption to host plant(s) and the knowledge about 
their morphology, biology, ecology, distribution and threat status, Planthoppers and Leafhoppers (Figure 1) are 
known to be excellent bioindicators for all kinds of grasslands in Europe (ACHTZIGER 1999; ACHTZIGER & NICKEL 
1997, MARCHAND 1953, WALTER 1998). Nevertheless most of the publications so far concern grasslands in the 
lowlands (ACHTZIGER, NICKEL & SCHREIBER 1998; ANDRZEJEWSKA 1965, 1971, 1976 & 1991; BORNHOLDT 1991; BURI 
et. al. 2013 in prep; EMMRICH 1966; HAHN 1996; HILDEBRANDT 1995; HOLLIER et al. 1994; HOLZINGER & NICKEL 
2008; NICKEL & ACHTZIGER 2005; NICKEL & HILDEBRANDT 2003; NIEDRINGHAUS 1997 & 1999; MORRIS 1981a, 1981b, 
1990 & 1991; PRESTIGE 1982, REMANE 1958; RÖSCH et al. 2013; SCHIEMENZ 1969).  

Since 1999 several studies concerning meadow management of subalpine and alpine Leafhoppers and 
Planthoppers communities had taken place mostly in the Austrian Gesäuse National Park (BRUNNER et al. 1999 
unpubl.; KOMPOSCH & HOLZINGER 2005, ÖKOTEAM 2005 unpubl., 2010 unpubl., 2012 unpubl., 2013a unpubl.). 
Further studies in the northern calcareous Alps in Salzburg and Bavaria (ÖKOTEAM 2013b) and one in the Swiss 
canton Valais are in preparation.  
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Studies on management effects on Leafhoppers and Planthoppers communities have shown so far that: 

A. Cessation of management methods followed by reforestation lead to a loss of biodiversity. 

B. Extensive meadow treatments (Figure 2) generally promote species richness and abundance of (often 
threatened) habitat specialists. However, in drained hay meadows, it might take decades to reestablish diverse 
leafhoppers and planthoppers communities even if former moisture conditions can be restored.  

C. A mosaic of different extensive management regimes supports species richness. 

D. Higher number of mowing events has generally a negative effect on species richness.  

E. Cutting methods have a strong effect on mortality. Hand used sickle bar mover and the use of a scythe 
(HUMBERT et al. 2010) are strongly recommended. Cutting height should not be less than 10cm.  

F. Fallow patches or strips rationally mown only every few years gives benefit to specialists of tall grasses. 

G. The first cut should be delayed to end of July or even August to increase insect biodiversity (HUMBERT et al. 
2012) 

H. Uses of pesticides and mineral fertilizers have an extreme negative effect on species richness. On intensive 
grassland in Germany, only 13 species can theoretically establish populations compared to over 120 species in 
extensive grasslands (ACHTZIGER & NICKEL 1997). In low productive habitats an increase of abundance (but not 
of species diversity) could be observed within the first 3 years of intensive treatment. 

I. A higher density of vegetation increases the total leafhopper abundance.  

J. Higher grazing intensity has generally a negative effect on species richness, mostly on specialists. 

K. Grazing in wet habitats such as salt marches and fens have an extreme negative effect on species richness and 
specimen densities. 

L. Species richness can be negatively affected by increasing habitat isolation in small fragments surrounded by 
simplified landscapes due to lack of colonization events in comparison to extinction events. 

 

 
Figure 2: Extensive grazing in calcareous grassland benefits Leafhoppers & Planthoppers biodiversity (Photo: Kunz G.) 
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