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1. Why investigate the foraging behaviour of grazing livestock in semi-natural pastures? 

With declining profits in the Australian rural sector, there has been pressure for rural 

industries to achieve greater production at a lower cost. Yet this production has often occurred at 

the expense of sustainable and efficient natural resource use. Recently, 23% of Australian farmers 

reported significant degradation on their properties, including soil erosion, excessive water-table 

recharge, dryland salinity, soil acidity, nutrient pollution of waterways, weed dominance in 

pastures and loss of biodiversity (Anon, 2003). There is a critical need to develop biodiverse 

pasture mixes that are more sustainable and which use natural resources more efficiently- pasture 

mixes of greater diversity that can withstand the harsh Australian climate, require lower nitrogen 

inputs, utilise available water more efficiently and provide greater ground cover and biomass 

production throughout the year. Australian native grass species can better achieve this than exotic 

species. Yet there is little knowledge regarding the economic and environmental benefits of using 

pasture mixes comprising the more robust Australian native species in conjunction with highly 

productive exotic species, or how these mixes should be managed. Therefore research is required 

to underpin emerging future policy over the next 5-10 years regarding management of biodiverse 

grazed pastures in southern Australia. Australian federally funded subsidisation of grazed pastures 

for environmental benefits alone is highly unlikely, therefore pastures must be developed for 

southern Australia that are both productive and environmentally sustainable. In developing these 

pastures and assessing their risks and benefits, this research will underpin emerging future policy 

based on economic considerations and natural resource stewardship.  

In Britain, there is likewise greater emphasis on managing pastures for biodiversity and 

environmental benefits. Increasingly, environmental legislation will result in a reduction of 

intensively managed pastures. This will occur because of the high costs of reseeding old pastures 

and the incentive of greater subsidisation for the retention or restoration of pastures with high 

plant diversity and overall biodiversity value. Despite considerable research effort in Britain 

further knowledge is still required regarding the impacts of plant-animal interactions on 

biodiversity in semi-natural pastures, and key determinants of foraging behaviour in these 
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pastures. Thus this knowledge is required to develop pasture management practices in Britain and 

southern Australia that will optimise biodiversity and sustainability, while maintaining pasture 

productivity (Kemp et al., 2003). 

Biodiversity of grazed pastures is strongly influenced by stock foraging behaviour (Rook 

et al., 2004). Grazing defoliation, trampling, and dung and urine deposition alter competitive 

interactions occurring between plants, which in turn alter plant diversity (Rook & Tallowin, 2003). 

Enhancing plant species diversity in grazed pastures, (including complexity in their arrangement,) 

increases invertebrate populations, which in turn increases the diversity of birds and other fauna 

supported by these invertebrates (Rook et al., 2004). If we desire to enhance biodiversity in grazed 

pastures, we must therefore understand the determinants of stock foraging behaviour. 

Key determinants of foraging behaviour are the spatial arrangement of plants and the 

intensity at which they are grazed. Increased abundance of a preferred species will increase its 

utilisation by stock and its removal from the pasture (Dumont et al., 2002). Stocking rate will also 

influence foraging behaviour by altering the botanical composition of a pasture and the herbage 

availability of differences species. Previously, research on foraging behaviour has been 

undertaken in pastures with relatively few plant species and there is a need to understand how the 

spatial arrangement of plants influences grazing behaviour in more complex, biodiverse pastures. 

Answering these questions will increase our understanding of these complex plant-animal 

interactions. This will enhance the overall biodiversity and productivity value of pastures and their 

management and lead to policies that are better informed regarding biodiverse pastures in Britain 

and in Australia. 
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2  Objectives of the project  

1. Evaluate and develop skills and techniques to measure botanical diversity and sward 

heterogeneity in grazed ecosystems. 

2. Develop skills in working with geographical information systems (GIS) software and 

develop a method for analysing spatially and temporally complex grazing behaviour data 

in GIS software. This will allow me to conduct data analysis to test the hypothesis that 

cattle foraging behaviour for preferred vegetation communities depends on the stocking 

rate of the vegetation community and on the time of day. 
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3. Transfer the technologies and results learnt to Australia and New Zealand to use in 

informing emerging policies, research, teaching and extension. 

 

3  Major achievements (up to three) 

1. Learned different techniques (during the first visit) to assess sward heterogeneity in 

vegetation communities. These will be used in my current research in Australia and New 

Zealand on developing weed mitigation strategies and enhancing biodiversity and 

sustainability in grazed pastures. 

2. Developed skills in working with geographical information systems software (ArcGIS), 

grazing behaviour software (GRAZE) and in collaboration with others from IGER 

developed a method for analysing spatially and temporally complex grazing behaviour 

data (during the first and second visit). Recording spatial and temporal foraging (with the 

aid of GPS and grazing behaviour recorders) of grazing livestock has never been done 

before with such accuracy and no method had previously been developed to analyse such 

data sets. The methodology can be applied in future grazing behaviour studies in complex 

and biodiverse ecosystems. 

3. Data were extracted from the GIS programme and extensively manipulated in a number of 

different software packages (during the first and second visit). From statistical analyses of 

these data (during the second visit), we concluded that grazing livestock in complex, 

heterogeneous semi-improved pastures showed similar trends to those in more simple 

Lolium perenne / Trifolium repens pastures. They displayed a diurnal pattern for grazing 

and selection for more digestible, nutritious material, although there appeared to be a 

tendency to select material of higher crude fibre content in the evening. However, there 

was less selection of forbs and clovers than was expected and stocking rate had very little 

influence on diet selection. Possible reasons for this are discussed in the paper. The study 

demonstrated how GPS can be combined with grazing behaviour and vegetation 

measurements to investigate diet preference in more complex, heterogeneous swards, 

which has not previously been achieved by manual observation. A draft manuscript has 

been prepared for submission to Grass and Forage Science and is currently being reviewed 

by other authors of the paper. 

 

4  Follow-up  

• Is a publication envisaged? In a journal or a publication? When? A manuscript will be 

submitted to Grass and Forage Science  in 2007. 

• Is your fellowship likely to be a start for collaboration between your home institution and 

your host? The fellowship will further existing collaboration between the University of 

Melbourne (Australia), Lincoln University (New Zealand) and the Institute of Grassland 

and Environmental Research. 

• Is your research likely to result in protected intellectual property, novel products or 

processes?  No. 
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5  Satisfaction  

• Did your fellowship conform to your expectations? Yes 

• Will the fellowship increase directly or indirectly your career opportunities? Please 

specify. The fellowship will improve my chances of obtaining further research funding and 

improving future job prospects. 

• Have you encountered any practical problems. I encountered no practical problems, staff 

at IGER were most helpful. 

• Please suggest any improvements in the fellowship Programme. I can not think of any 

improvements; I was extremely happy with the fellowship. 

 

6  Advertising the Stapledon Fellowship  

• How did you learn about it? I learnt of the fellowship from Dr. Andrew Rook, the team 

leader of the Behavioural and Community Ecology team (Institute of Grassland and 

Environmental Research, Devon). 

• What would you suggest to make it more "visible" The University of Melbourne has an 

electronic grant opportunities email alert. It may be that it was advertised in the email 

alert, but if so I was not aware of it. Possibly other universities have a similar service. 

These email alerts have a wide readership and would be a useful way to make the 

fellowships more ‘visible’. 

• Any issues you would like to record? Thank-you to the Stapledon Memorial Trust and its 

Committee for the opportunity for this extremely valuable visit.  


