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RRes Press Release July 16 2019 Study shows costs of reseeding permanent pasture 
Inclusion of clover provides only real benefit with minimal yield improvement and climate implications

Reseeding permanent pasture initially contributes to climate change and doesn’t increase yields beyond 
the first year, according to new research.

The study by Rothamsted Research, examined the impact of reseeding on carbon and nitrogen levels and 
showed the only benefits of reseeding with a high sugar grass are if clover is also sown, as it reduces the 
economic and environmental costs of fertiliser.

These findings demonstrate how careful consideration is required before reseeding pasture, says lead 
author Dr Alison Carswell.

“Nitrogen use is markedly reduced, and the soil releases carbon during reseeding years, with no substantial 
improvement in grass yields compared to the permanent pasture in the following years.

“The process of reseeding is costly, both environmentally and on yields, so farmers need to consider 
making savings elsewhere when reseeding. Including clover in their reseed mix means they can reduce 
fertiliser use and benefit from the financial and environmental gains of that.”

In terms of climate change, simulating nutrient budgets across several years showed that whilst pasture 
releases more carbon during reseeding, it does return to acting as a carbon store once the new sward is 
established.

The data comes from the Institute’s revolutionary ‘farm lab’ in Devon, a beef and sheep farm where all the 
key nutrients in and out of the farm are recorded – whether it’s through air, soil, water, plants or the 
livestock.

“There’s been a lot of discussion recently on the environmental impacts of beef and sheep farming, but the 
issue isn’t straightforward and many of the conclusions reached have combined information from several 
different systems,” said Dr Carswell.

“Our data on nitrogen and carbon flows through just one farm confirm that sheep and cattle are inefficient in 
their use of these nutrients. However, grassland reseeding to include legumes within the new sward 
significantly improved the nitrogen use of the whole system, and if the aim of grassland reseeding is to 
reduce nitrogen inputs and dependence on chemical fertiliser, then reseeding with clover could provide a 
viable grassland management option.”

Data was collected over six years from the innovative North Wyke Farm Platform and combined with 
mathematical modelling to examine the nutrient budgets and the efficiency with which nitrogen was used by 
beef and sheep at different stages of sward establishment.

Three treatments were compared – permanent pasture, reseeding with a high-sugar grass, and reseeding 
with a high-sugar grass and white clover mix.

All three had 30 beef cattle and 75 ewes with lambs grazing them – with all winter feeding coming from 
each animal’s corresponding treatment.



The sward with clover, without additional chemical-nitrogen fertiliser, produced the same amount of 
herbage as the fertilised permanent pasture, greatly reducing the environmental impact of animals grazed 
upon it.

Nitrogen enters pastures as chemical fertiliser, from livestock dung and urine, from pollutants in the 
atmosphere and - in the case of legumes such as clover – through bacteria in the roots capturing it from the 
air and passing it to the plant.

Nitrogen leaves the system as herbage cut for forage, grazing by animals, greenhouse gases and run-off 
into watercourses.

Plant growth and animal dung are the main carbon inputs, whilst the energy used by soil microbes, losses 
in run-off to water, methane emissions and cut or grazed herbage accounts for the majority of carbon 
passing out of grazed pasture.

This work was published in the journal Agriculture, Ecosystems and Environment, and funded by the 
Biotechnology and Biological Sciences Research Council, the Natural Environment Research Council, and 
the Newton Fund. 
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