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he globalisation of trade in food, coupled with

reform of the Common Agricultural Policy and

increasing concerns about food safety, environment

and climate change, is a major challenge to farmers,

land use managers, policy providers and researchers.

Maintaining a sustainable agricultural base in the

UK will require all the technologies available to

ensure efficient livestock production and

improvement in the care for the environment. 

The applied research programme of the Livestock

Systems and Integrated Land Use team within IGER

has focused its priorities on studying sustainable

livestock systems based on natural resources. The

team has responsibility for large scale land and

animal resources. A 326 ha dairy research enterprise

at Trawsgoed in mid-Wales comprises a 90 cow

organic dairy herd and a 370 cow conventional dairy

herd, both with Holstein-Friesian cattle. This latter

unit is equipped with a modern dairy parlour and

automated individual cow feeding facilities to enable

us to study forage intake and performance

efficiencies. IGER’s Upland Research Centre is

based at Bronydd Mawr, near Brecon, and comprises

230 ha of mainly improved pastures with some 33 ha

of semi-natural rough grazing. This unit has recently

reintroduced a mainstream suckler herd of 40

(Limousin crosses) and a smaller herd of Belted

Galloway suckler cows as an example of an ‘at risk’

breed. A flock of about 1200 sheep is also available.

These units fit within a broad science base at IGER,

which ranges from strategic research on plant

chemistry and genetics, environmental studies on

nutrient flows, and rumen microbiology, allowing

our team to apply and evaluate new and novel

products from basic research to application at a

systems level. Our farm-scale systems studies have

direct relevance for agricultural and environmental

policy-makers formulating new policies as well as

gauging effectiveness of existing policies. 

The team has a dedicated group of extension officers

with a remit to transfer relevant research outcomes to

farmers and land use agencies through the Grassland

Development Centre, which is a Welsh Assembly

Government, Farming Connect initiative. It has been

recognised that expensive large-scale systems

studies need to be conducted in partnership with

other land-based agencies, levy boards and

commercial interests. 

Research drivers 

Research within LSILU analyses the interactions

between ruminant animals, their diet, and the

environment in low-input livestock production

systems. 

Our current research programme is focused on three

areas:

• Efficient use of nutrients

• Management strategies in upland environments

• Predictive tools to assess animal welfare and

performance indicators
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Efficient use of nutrients

Previous research on the use of legume, brassica and

pulse crops (red clover, lucerne, kale and peas) to

complement conventional grass based forage for

livestock production has shown considerable

benefits in terms of animal performance and

economic return. However, inefficient use of

nitrogen leads to substantial loss through excreta,

which then becomes an environmental problem. We

are currently investigating farm-gate nutrient

budgets to study benefits and limitations of

integrating novel home-grown forages into livestock

systems in order to balance nutrient requirements

with environmental impact (Figure 7.1).

IGER’s novel high sugar ryegrass varieties. A

major advance has been the use of these new

varieties to optimise the uptake of dietary nutrients,

improve nitrogen use efficiency, reduce

environmental pollution and improve the economics

of livestock production from grazed and conserved

grasses. Dairy cow experiments have shown benefits
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in reducing N loss (by up to 30%) in urine from cows

fed ryegrass with a high sugar (water soluble

carbohydrate) content. Performance benefits of up to

20% have been observed in the growth rates of beef

steers grazing plots of high-sugar grass compared to

controls. Nitrogen balance and efficiency of

utilisation of dietary N was found to be higher in

lambs offered high-sugar ryegrass silage. Further

breeding work is ongoing to improve agronomic and

chemical traits within the high-sugar grass lines,

which will be evaluated in future livestock systems

research at IGER.

Lupins in sustainable agriculture. The LSILU team

is coordinating a 5-year Defra Link project,

evaluating spring-sown lupins in organic and

conventional farm systems. Spring lupins can

provide a high protein grain of known provenance

and provide a source of oils and balanced energy for

optimised ruminant and non-ruminant livestock

production. Lupins have the potential to increase the

efficiency of nitrogen and phosphorus use in arable

Fig. 7.2 Grazing dairy cows
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rotations and in mixed arable livestock systems.

Comparisons with other grain legumes will include

investigations of on-farm nutrient budgets, feed

utilisation, emissions from animal wastes, and

agronomic factors.  Molecular markers for key traits

will be identified in collaboration with other IGER

teams and brought together as a ‘breeders’ toolkit’

available for lupin improvement. 

Sustainable dairy systems. The efficiency of

nutrient use is also being evaluated in two systems of

organic milk production, one dependent on on-farm

produced crops and the other supplemented with

purchased feed. In the former, a gradual decline in

soil nutrients is being recorded while, in the latter,

purchased feed is able to meet the changing nutritive

demands of the dairy cow during lactation, and

maintain optimum performance of on-farm grown

crops. The potential to reduce the dependence on

purchased feed and improve the sustainability of the

system is being investigated.

Management strategies in upland environments

The Upland Research Centre based at Bronydd

Mawr is in place specifically to carry out research

related to more marginal agricultural systems.

Examples of some of our projects are listed below:

Optimal upland grazing management systems. will

be evaluated by altering the cattle:sheep ratio within

mixed grazing systems, and the impacts on animal
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performance and herbage characteristics of

removing cattle from the improved pastures to graze

semi-natural rough grazing assessed. The results will

enable a comprehensive economic assessment of

livestock production from Less Favoured Areas. 

Grazing by rare breeds. This research will compare

the performance and grazing behaviour of different

types of cattle, in order to quantify the environmental

impact and production implications associated with

grazing an ‘at risk’ native breed (Belted Galloway)

compared to a mainstream breed (Limousin cross).

Moorland management. This work is being carried

out by a consortium consisting of IGER, ADAS,

CEH, RSPB, the University of Newcastle and SAC.

The overall aim of the programme is to determine

environmentally sustainable and economically

viable grazing systems for the restoration and

maintenance of heather moorland in England and

Wales. The results obtained will be used to refine a

vegetation dynamics model that is being developed

to examine the potential impact of different

restoration and maintenance regimes on biodiversity.

Forage legumes for the uplands. Germplasm

improvement and development of legume breeding

selection criteria are being optimised for upland

environments. Populations of white clover, red

clover, Lotus corniculatus and mixed swards of

legumes and grasses are being investigated in a

series of small plot experiments under upland

conditions. White clover populations tolerant of low

pH, low P status soils and severe management are

also being evaluated. 

Predictive tools to assess animal welfare and

performance indicators

Sophisticated analytical tools coupled with advanced

computing capacity are making ‘metabolomics’ the

state of the art in predicting disease and performance

from analyses of a range of metabolic compounds in

biological samples. LSILU is exploiting this

technology in a number of areas.
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Whole body metabolism of spongiform

encephalopathies in ruminants. The neurological

diseases BSE and scrapie have a high political

significance in the UK. In Defra- and Food

Standards Agency-funded projects, we aim to

identify potential markers of the diseases for early

and rapid diagnosis in live cattle and sheep.

Diagnostic tools to improve dairy health and

fertility. Similarly, metabolic fingerprints are being

created for milk and blood samples collected from

healthy and diseased dairy cattle. The aim is to

develop cheap and rapid tests which can help the

farmer detect problems early on, and thereby

maintain a healthier herd and reduce economic and

production inefficiencies. 

Plant/animal interactions: from organism to

landscape. Recent changes in the Common

Agricultural Policy exemplify environmental aspects

of land management and call for increased interest in

the grazing animal as a tool for habitat restoration

and management. The diversity and species richness

within a plant community are influenced by

interactions between the diet preferences of grazing

animals and the competitive abilities of the plants. A

metabolomics approach will provide an

understanding of the biochemical cues and rules

which determine diet selection in free-ranging

animals grazing heterogeneous swards. The overall

aim of this research is to identify key dietary
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metabolites (and their plant sources) which correlate

with animal productivity, performance and welfare,

and to investigate the underlying mechanisms

involved in their interaction with animal and rumen

metabolism.

Extension Services: Grassland Development

Centre (GDC)

GDC works in close association with three sectored

Development Centres in Wales (Dairy, Beef and

Sheep, and Organic) providing grassland-related

technical support across all centres. These centres

work through a network of commercial

Demonstration Farms and research/education-based

Development Farms, which include IGER’s research

farms in Wales. In collaboration with the Farming

and Wildlife Advisory Group, GDC also deliver

farmer training for Tir Gofal habitat management on

behalf of the Countryside Council for Wales.

Since its inception in January 2002, the extension

team has supported more than 180 events, ranging

from small discussion and training groups to farm

open days, attended by a total of about 3600 farmers.

GDC has also staged seven IGER-based open days

and ten road shows at venues around Wales, as well

as providing on-farm workshops for special interest

farmer groups through the Federation of Welsh

Grassland Societies. 

The GDC group works closely with LSILU science

and technical staff to promote IGER science through

regular articles in the popular press and exhibits at

major agricultural shows in England and Wales.
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Fig. 7.4 Loading milk samples for chemometric profiling using
analysis by gas chromatography / mass spectrometry

Contact: raymond.jones@bbsrc.ac.uk


