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and European agricultural policy has

shifted dramatically over recent years towards

achieving a balance between the needs to produce

food on the one hand, and the need to provide the

type of environment that society now wants, with

clean rivers, clean air and wildlife richness, on the

other. Nature and landscape contribute to the

sustainability of rural communities; something

which is a key issue for the future of farming, rural

communities and the environment. Sustainability

means that we need to ensure the food produced

from our meadows and pastures will always have a

distinct stamp of quality to compete with the world

market. Sustainability also means that we cannot

produce food at the expense of the environment that

we live in and maintain for future generations.

Meadows and pastures account for more than a third

of UK agricultural land. Most have been improved

by agriculture. Less than 5% of grassland in the

lowlands is now agriculturally unimproved, and it is

only this small proportion of the total grassland that

contains any diversity of wildflowers. It is this lack

of wildlife richness that UK and EU policy, through

agri-environmental payments, is designed to address.

However, restoration of biodiversity within the

countryside is proving very difficult. Much of the

research of the Behavioural and Community

Ecology team is looking at how best to conserve and

enhance plant, insect and other animal diversity

within grasslands. We are also looking at how this

diversity can contribute to the quality and

distinctiveness of food produced from grasslands.

The importance of the grazing animal in
enhancing biodiversity
It is well known that grazing can enhance

biodiversity by creating a patchier environment

within fields, providing micro-environments that can

be exploited by different types of plants and animals.

This happens because of the dietary choices grazing

animals make, the effect of dung and urine patches,

trampling by the animals and the distribution of

seeds in dung or on animal coats.  We are currently

examining the spatial distribution of these effects by

detailed studies of animal grazing patterns using

global positioning system technology (Figure 4.1).
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Figure 4.1 Vegetation map of semi-natural pasture with animal
grazing patterns superimposed - grazing (blue line or circles) or
not grazing (open circles). Vegetation key: Yellow - long grass
community. Green - short grass community. Red - long rush
community. Orange - short rush community
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Breed / rearing experience and dietary
choice
The use of traditional livestock breeds is thought by

some to result in improved pasture diversity through

animals having different patterns of grazing

behaviour or choosing a different diet compared with

common commercial breeds. We are testing to see if

this is really the case or if early experience during

rearing is more important. The experiment involves

comparing the behaviour of cattle reared by North

Devon cows (Figure 4.2) grazing extensive

grassland with Hereford x Friesian cows grazing

intensive grassland. 

Distinctive food quality
More diverse pastures have the potential to produce

meat, milk and cheese of higher quality, and thus

higher value. In a joint project with the Universities
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Figure 4.2  North Devon cows and calves grazing semi-natural grassland.

Figure 4.3 Sheep grazing on salt marsh
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of Bristol and Exeter, these links are being examined

by relating the composition and taste of products

sold on the basis of local distinctiveness or

environmentally-friendly production methods to the

diversity of the pastures from which they are

produced (Figure 4.3). In addition, the composition

and taste of beef produced from both commercial

(Charolais x Holstein) and traditional (Longhorn)

breeds grazing either improved or semi-natural

pastures are being examined in order to find out how

pasture type and breed interact to affect meat quality

(Figure 4.4).
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Figure 4.4 Charolais x Holstein and Longhorn steers grazing semi-natural grassland.

Figure 4.5 Kale and quinoa in field margin of intensive pasture
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Birds and invertebrates in field margins
A key factor limiting the number and diversity of

farmland birds appears to be the ease with which

they obtain food from agricultural grasslands. We

have fenced off the margins of intensively managed

pastures and imposed various combinations of

grazing, mowing, or sowing of plants such as kale

and quinoa to create more variation in height and

patchiness in these areas (Figure 4.5). The effects of

these management options on invertebrate and bird

numbers are being monitored. 

Identifying restoration potential of
grassland
Soil contains a huge variety of bacteria and fungi.

The ratio of fungi to bacteria is thought to be an

important indicator that can be used to assess the

suitability of grassland sites for restoration of

biodiversity. This is being tested, and management

techniques to promote soil fungal growth, and thus

plant diversity, are being developed.  Successful

restoration also depends on how well new species

can establish in existing grassland. This depends

both on there being areas where seeds can germinate
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and on the ability of seeds to reach these sites.

Management regimes for extensive grasslands that

will improve these factors are being developed

(Figure 4.6).

Environmental Change Network
North Wyke is one of a number of sites across the

UK where long-term environmental changes and

their impacts on biodiversity are being monitored.

Measurements include meteorological conditions,

surface water drainage and quality, atmospheric

chemistry, precipitation chemistry, soil solution

chemistry, soils, vegetation, invertebrates (moths,

butterflies, ground predators and tipulids) and

vertebrates (rabbits, bats, common birds, moorland

birds and frogs). 
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Figure 4.6 Botanical survey of a species-rich meadow

Contact: aj.rook@bbsrc.ac.uk


