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Abstract  

 Northern Europe is in the forest zone, but the wild megaherbivor populations 

have maintained grass-dominated vegetation here for the last 1.8 million years. 

The continuity of the grassland biome through glacial-interglacial cycles and 

connection to steppe vegetation has resulted in the evolution, and survival of a 

large number of grassland species. During the last millennia the effect of wild 

ungulates has been replaced by domestic livestock and hay making, and the 

persistence of grassland biodiversity depends on animal farming. Through out 

the last century, natural grasslands in Europe have faced a dramatic loss of area 

and increased isolation of the remaining fragments, lack of proper management, 

and increased load of nutrients. In order to achieve successful grassland 

biodiversity the conservation mesures  have to be in close cooperation between 

conservation managers and farmers. 
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INTRODUCTION  

 

 

The evolution and expansion of 

grasslands, with their uniquely 

coevolved grasses and grazers, 

took place during the Cenozoic 

(Retallack, 2001). The dominant 

plant group in grasslands, the 

grasses, originated at least 55 

million years ago            

(Kellogg, 2001). Almost 

simultaneously, the first 

ungulates appeared (Janis, 1993). 

The shift of grasses to dominance 

in open habitats, i.e. the 

precursors of modern grasslands, 

however, took place much later. 

Likewise among ungulates, the 

grassland-dwelling bulk-grazer 

habit evolved later from an 

ancestral forestdwelling 

browsing habit (Pérez-Barbería 

et al., 2001; Janis et al., 2002).
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Early grasslands 

 

 

Although grasses are present in 

the latest Cretaceous, they remain 

a rare part of the ecosystem for a 

long time. The first two epochs of 

the Cenozoic (the Paleocene and 

Eocene) are largely wet, forested 

worlds. Toward the end of the 

Eocene (around 40 Ma or so) 

there  is a general trend towards 

drying, but it appears that the 

biomes run from forest to 

woodland to dry woodland to 

desert scrub, with still no major 

grasslands. 

 The Oligocene (33.9-23.03 

Ma) saw the rise of grasslands, at 

least in the form of desert 

grasslands (primarily taking over 

from both desert scrub and dry 

woodlands.) During the Miocene 

(23.02-5.333 Ma) short 

grasslands with deep soils really 

start to take over, and in the late 

Miocen and Pliocene (5.333-

2.588 Ma) we see the spread of 

tall grasslands with exceedingly 

deep soils. 

 During glaciations, steppe 

tundra on permafrozen soils 

dominated in Central and 

Northern Europe, while 

xerothermic grasslands 

dominated in the Mediterranean 

basin (Van Andel and Tzedakis, 

1996). Temperate forest species 

probably survived in small 

pockets at micro-environmentally 

favourable locations in Central 

and Southern Europe (Bennett et 

al., 1991), while boreal forest 

species may have had a 

distribution as open taiga-like 

vegetation intermingled with 

steppetundra (Willis and Van 

Andel, 2004). In terms of flora, 

the steppe-tundra was an 

intermediate 

between modern temperate 

grassland and tundra, or a mosaic 

of analogs of these biomes, 

generally having much drier and 

more alkaline soils than modern 

tundra (Yurtsev, 2001; Zaz   ula 

et al., 2003). In each interglacial, 

the development of ecosystems 

followed a recurrent pattern of 

balance between open and closed 

vegetation, i.e. between 

grassland/tundra and forest 

(Iversen, 1958; Bradshaw and 

Mitchell, 1999; Birks and Birks, 

2004).  
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Grassland management  

 

Grasslands in the temperate zone 

usually persist due to moderate 

disturbance: grazing, mowing, or 

fires. During the last millennia 

temperate European grasslands 

have been mostly managed by 

grazing of domestic animals or 

by haymaking. This is the reason 

why this ecosystem has often 

been ‗semi-natural‘ (van Dijk, 

1991). This fact does not imply 

that European temperate 

grassland as an ecosystem is 

man-made. It means that large 

grazing mammals are an integral 

part of this ecosystem, be it wild 

game or domestic livestock. In 

this respect, temperate European 

grasslands are not different from 

grasslands in other parts of the 

world with temperate climate.  

 

 

Grasslands in the Classical age 

  

 

The significance of pastoralism is 

not that it actually destroys 

forests but that it makes 

permanent what destruction goes 

before. While goats are often 

observed to climb trees and 

browse on foliage and bark, a 

mature forest is relatively 

immune to their depredations. 

Even the shrubby maquis will 

withstand all but the most severe 

overgrazing, and, as may be seen 

today in Mediterra-nean 

countries where economic 

advance has brought a halt to 

free-range grazing, the forest 

communities have a remarkable 

capacity for recovery. But where 

woodcutters or a forest fire have 

stripped a hillside, goats will 

eagerly consume the seedlings 

and young trees that start up, 

effectively preventing forest 

regen-eration. Forest clearing 

was practiced by the shepherds, 

as well as by their flocks. Even 

more destructive than 

agricultural clearing were the 

wide-ranging herds of grazing 

and browsing animals. As Varro 

(116-27 B.C.) complains, 

"Grazing cattle do not produce 

what grows on the land, but tear 

it off with their teeth."24H erds 

of goats, sheep, cattle, and swine 

grazed through the ancient 

forests. Theophrastus saw 

cropping by animals. The 

farming practices in ancient 

Greece and Rome has also been 

questioned and it has been 

suggested that poor management 

of grassland resources, and in 

particular overgrazing by 

ruminants, led eventually to 

pasture degradation and soil 

erosion. 
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From Middle Ages till today 

 

 

There is evidence of hay 

meadows in Central Europe 

during the Middle Ages, 

documented by macroremains of 

Arrhenatherum elatius in 

sediments, written records and 

long scythes in archaeological 

assemblages. Based on 

macroremains analyses, we 

conclude that there was generally 

high diversity of seminatural 

grasslands in the cultural 

landscape in the Middle Ages, 

and individual grassland 

communities were generally 

species rich. From the beginning 

of the agriculture until the 18th 

century, pastures and pasture 

forests were dominant sources of 

forage. Large-scale enlargement 

of hay meadows and decline of 

pastures in many regions 

occurred from the 18th century. 

Hay making is associated with 

enlargement of arable fields and 

the use of cattle as draught 

animals for ploughing and soil 

preparation. The spread of        A. 

elatius in Central Europe was 

enabled by the decline of grazing 

management and an increased 

proportion of hay meadows in 

the 18
th

 and 19
th

 centuries. In 

some mountain areas, there are 

no records of large-scale 

deforestation and enlargement of 

grasslands until the 14th century, 

and the peak of the agriculturally 

used area was recorded for the 

period from the 18th to the first 

half of the 20th century. 

Grasslands were converted into 

arable land during periods of 

war; conversely, grasslands 

replaced arable land after the 

collapse of agriculture in many 

regions of former communist 

countries following political 

regime change in the 1990s. The 

dynamics of the grassland area 

reflect the development of human 

society and the political situation, 

because grasslands are an 

integral part of the cultural 

landscape in Central Europe. 

 

Perspectives  

 

There is still a long way to go to 

achieve successful cooperation 

between farming and biodiversity 

conservation (Kleijn and 

Sutherland, 2003). We are 

confident that the integration 

between effective grassland 

farming and biodiversity 

conservation is only possible if 

we follow the evolutionary and 

ecological rules of biodiversity 

dynamics in grasslands. There is, 

however, an optimistic outlook 

since agricultural research on 

grasslands is frequently 

concerned with biodiversity 
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issues (Prins, 2004). In order to 

strengthen this contact we review 

how the grassland biodiversity in 

temperate Europe has evolved, 

what the main ecological rules 

are for maintaining high 

biodiversity, and how this 

knowledge can be used for 

grassland biodiversity 

conservation and restoration.  
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