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Carbon (C) sequestration, the permanent removal of C from the atmosphere, will be 

needed to meet Net-Zero emissions in agriculture. On a global scale1, it is believed 

that grassland soils have a huge potential to sequester C, but is this true for Scotland? 

Managed grasslands in Scotland hold approximately 172 million tonnes of carbon 

(MtC) and available data suggest that there has been little change in soil C stocks2 in 

recent decades (the C stock being the C already sequestered in the soil).  

There is a lack of evidence on the potential for Scottish managed grasslands to 

sequester C, and the UK Greenhouse Gas Inventory does not currently take account 

of sequestration that may be occurring on areas where land use has not changed (e.g. 

long-term grasslands). However, one detailed 7 year study3 of a grazed, fertilised and 

occasionally mowed permanent grassland in SE Scotland found that soil C stocks 

were stable (e.g. not sequestering or losing C).  Soil C4 is important for soil health, 

fertility, water and nutrient availability and increases resilience to extreme weather. 

Therefore, it is extremely important to maintain existing soil C stocks. 

 

WHAT CAN FARMERS DO TO MAINTAIN GRASSLAND CARBON STOCKS? 

Grazing management: There is a lack of evidence related to grazing management 

and carbon stocks in managed grasslands in Scotland. However, it is widely accepted 

that over-grazing reduces soil C stocks.  
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Increasing grassland productivity leads to increased C inputs through plant roots. 

This can be achieved5 through fertilisation (inorganic or organic i.e. manure) and 

seeding with high-yielding grass species and legumes. Liming6 increases the pH of 

acidic soils which makes them more productive, but it also increases CO2 emissions 

from soils. The net effect on soil C stocks is uncertain. 

 

CHALLENGES 

Limited capacity: Soils have a limited capacity to sequester C, the capacity depends 

on the soil type and management7. After a change in management, rapid C 

sequestration slows (~20 years) and typically reaches a new equilibrium (within ~100 

years).  

Permanence: Disturbing soil leads to rapid C loss. To maintain C stocks, the same 

management needs to be continued indefinitely. Soil C can be lost much more 

easily than it can be sequestered.  

Trade-offs: The nitrogen in fertiliser helps increase grass productivity, but if too much 

is applied it creates an excess of nitrogen in the soil. This excess nitrogen can be used 

by soil microbes to produce nitrous oxide (N2O), and so N2O emissions increase with 

fertiliser application8. 1 tonne N2O (half-life 114 years) is equivalent to 298 tonnes CO2 

(half-life 50-200 years). 

Measurement: Differences in methods used to measure soil C can lead to wide 

variation in estimates of soil C stocks, with values differing by up to 31% for Scottish 

soils6. This uncertainty has implications for detecting if soil C stocks are increasing or 

decreasing. 
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