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Grassland Management – Literature Review
Grasslands occur throughout the world, from the steppes and prairies of the temperate regions to the savannas of the tropics.  Many grasslands are plagioclimax communities that have a long history of management such as prescribed burning, grazing and cutting (Hulme et al., 1999).  The aim of this literature review is to examine the effects of these practices on a range of grasslands.
Many studies have found that the community structure and species diversity of grasslands is linked to the spatial and temporal scale of different management regimes (Gibson et al., 1993; Mitchley & Xofis, 2005).  At the landscape scale light, intermittent grazing opened up gaps in the sward through trampling and wallowing and also suppressed dominant tall perennials and grasses, thus allowing a greater diversity of forbs to germinate (Collins, 1987; Collins et al., 1995; Noy-Meir et al., 1989; Mitchley & Xofis, 2005; Peet et al., 1999).  These findings were supported and extended by McIntyre et al. (2003) who found that native plants could be categorized as increasers or decreasers and were able to tolerate a variety of grazing densities.  As a result he suggested that a management strategy that incorporated different grazing pressures would benefit the conservation of forbs.  Gibson et al. (1993) also examined the responses of communities to management at different spatial and temporal scales and found that community responses to mowing and burning differed between large-scale and small-scale plots; on large-scale plots burning had a greater effect than mowing and on small-scale plots the findings were reversed.
Fire plays a central role in maintaining grasslands by removing the litter layer, which alters the microclimate and soil nutrients.  This may increase the productivity and diversity of the grassland (Hobbs and Huenneke, 1992; Collins et al., 1995).  According to Hobbs and Huenneke (1992), the frequency and timing of prescribed burning appears to be the determining factors in community response.  This is supported by Uys et al. (2004), whose study of different fire regimes in southern African grasslands found that, unlike the dominant grasses, most forb species are able to tolerate a wide range of fire frequencies; like McIntyre et al. (2003), Uys et al. (2004) suggests that a range of fire frequencies in different seasons are used to promote greater species diversity.  
Fire frequency may also be significant in the conservation of specific species; for example, Coates et al. (2006) found that a burning regime carried out at intervals of less than 3 years enhanced the flowering ability of Prasophyllum correctum which in turn may increase recruitment.  In addition, the study suggested that this management regime benefited the wider plant community.  Finally, fire frequency may also affect the faunal responses to burning regimes; Orgeas and Andersen (2001) found that beetle assemblages were remarkably tolerant to a wide range of fire frequencies, suggesting that they were affected less by when the fire occurred but more by whether it occurred at all.  
It is also possible to use species such as Auchenorrhyncha and carabids to assess the effects that particular management regimes may be having on grasslands (Grandchamp et al., 2005; Morris et al., 2005; Woodcock et al., 2005).  Morris et al. (2005) found that Auchenorrhyncha species respond to both floristic and structural characteristics of grasslands.  By recording the species richness and abundance of Auchenorrhyncha in grazed and ungrazed plots on a south-facing slope of calcareous grassland, they were able to conclude that species richness and abundance were adversely affected by grazing.  This method of management was supported by Woodcock et al. (2005) and Grandchamp et al. (2005), who examined the response of carabids to either grazing or grazing and mowing regimes.  They found that species richness increased in both grazed and mown plots and suggested that in the absence of a permanent management regime, rotational grazing every other year would be beneficial.
However, research has found that some management regimes may encourage invasion by non-native species.   Hobbs and Huenneke (1992) suggested that virtually any form of disturbance or management, whether natural or anthropogenic, has the ability to facilitate invasion.  This is supported by Lesica and Martin (2003), who found that inappropriate prescribed fire regimes can promote the germination of the invasive exotic Potentilla recta.  They propose that in C4-dominated grasslands of the type found in central North America, early and late spring burns are used to control invasive exotics.  Gibson et al. (1993) in their study of tallgrass prairies in Kansas, USA, found that mowing on large-scale plots encouraged the incursion of exotic species such as Andropogon bladhii.  

The literature suggests that the most effective form of management can often by achieved through a combination of methods (Howe, 1994).  Collins (1987) found that the diversity of plants increased significantly on experimental plots that were both grazed and burned; however, it was also found that the frequency of the burning was a decisive factor in determining species diversity as low to intermediate levels of burning resulted in a decrease in species diversity (Collins, 1987; Collins et al., 1995).  These findings are supported by Fensham et al. (2002) whose study of the response of Trioncinia retroflexa to management showed that inflorescence production was enhanced by a regime of dry season grazing and burning.  Peet et al. (1999) examined the effects of cutting, grazing and burning and found that plots that were both cut and burned had the highest species richness.  It has also been found that the seed size increased and germinability was higher in grasses from areas that were both grazed and burned (Dyer, 2002).  However, it has been shown that the level of grazing pressure is an important factor in facilitating fire frequency; light grazing allows litter to accumulate, thus increasing the probability of ignition (Roques et al., 2001).
It is clear that the method of grassland management and the extent to which it is used is dependent on the community structure required by those managing a particular area (Hobbs and Huenneke, 1992); therefore, by carefully tailoring the management regime it may be possible to conserve and restore certain species whilst removing less desirable species such as non-native invasive species.
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