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In 2018, there were 574,000 ha1 in arable production in Scotland, mainly confined to 

the East coast. Arable systems have an impact on both soil carbon (C) stocks (C 

stored in the soil) and greenhouse gas (GHG) emissions. 

Soil C: The National Soil Inventory for Scotland2 showed that Scottish arable soils had 

an average C content of 1.2% (half that of improved grasslands), but that there had 

been no significant change in arable soil C between 1978 and 2009. More intensive 

tillage practices are conventionally thought to lead to more soil C loss e.g. ploughing 

to 30 cm results in greater C loss than ploughing to 7cm or direct drilling. However, 

there is some evidence that in cool, moist climates there is no difference3 in soil C 

stocks under different tillage systems, but the depth distribution of C in the soil will be 

different (e.g. more C at depth in ploughed soils and more C at the surface in no-till 

systems). The interactions between soil C, tillage system, soil type and crop are not 

fully understood. 

Greenhouse Gas Emissions from arable soils4 are extremely variable even within 

one field and depend on weather conditions, soil type, soil compaction and distribution 

of crop residues. This means that measuring GHG emissions accurately is very 

difficult. Soil disturbance during ploughing causes a peak in CO2 emissions in the short 

term. Deep ploughed soils produce more N2O than minimum or no-till systems due to 

the disrupted structure of ploughed soil.  

 

More/… 
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The impact of organic and inorganic fertilisers on nitrous oxide (N2O) emissions is 

described here5.  

Including N-fixing legume crops (such as peas, beans or clover leys) in arable 

rotations6 will reduce the need to use inorganic fertiliser. Legumes do not require any 

fertiliser input and the residues may provide N for the following crop. Modelled 

potential benefits7 of including legumes in arable rotations in East Scotland found an 

11% reduction in N2O emissions and a 19% reduction in N fertiliser requirements, and 

an on-the-ground trial with faba beans found that they can fix over 300 kg N ha-1 8, with 

up to 100 kg N ha-1 available in residues for the following crop. 

Legume crops only make up a small proportion of arable production in Scotland, and 

barriers6 to uptake include variable yields between years and a lack of processing 

facilities. There is potential for further legumes to be grown in Scotland, but the 

possible GHG abatement that could be achieved with wider uptake is currently 

unknown. 

 

CHALLENGES AND OPPORTUNITIES FROM CLIMATE CHANGE 

Climate change will have both positive and negative impacts on the suitability and 

productivity9 of crops in Scotland.  

Challenges: Warmer and wetter winters may see some pests and diseases spread 

further North and West and become more prevalent. For instance, potato blight10 and 

phoma stem canker in oilseed rape11 are both predicted to become more widespread 

in Scotland. The risk of drought12 in summer will rise, which will increase the need for 

irrigation and restrict growth of some crops. Heavy rainfall and flooding will also 

become more common, causing delays to harvest and reduced yields. 

 

More/… 

 

https://www.nfus.org.uk/policy/environment-and-land-use/sefari-fellowship.aspx
https://www.climatexchange.org.uk/media/4086/nitrogen-fixing-crops-in-scotland_cxc-summary-final.pdf
https://www.climatexchange.org.uk/media/4086/nitrogen-fixing-crops-in-scotland_cxc-summary-final.pdf
https://www.frontiersin.org/articles/10.3389/fpls.2016.00669/full
https://sscr.hutton.ac.uk/sites/sscr.hutton.ac.uk/files/files/cereals/Rhizobium_Leguminosarum.pdf
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https://www.climatexchange.org.uk/media/2340/cxc_narrative_agriculture_suitability_productivity.pdf
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Opportunities: The range of some crop diseases may decline allowing expansion of 

the crop13 in Scotland. The yield of certain crops may also increase, for example, it 

has been predicted that oilseed rape yields in Scotland may increase by 0.5 t ha-1 14.  

Climate change could also result in the expansion of land suitable for cultivation on 

the East coast and Southern Scotland. 

 

REFERENCES 

1 Scottish Government (2019) Agricultural facts and figures. 

2 Chapman et al (2013) Comparison of soil carbon stocks in Scottish soils between 

1978 and 2009. European Journal of Soil Science 64:455-465 

3 Sun et al (2011) Distribution of soil carbon and microbial biomass in arable soils 

under different tillage regimes. Plant Soil 338:17-25 

4 Soane et al (2011) The influence of ploughing and no-till systems on greenhouse 

gases and carbon balance. In: Soil – School. What to learn from and what to teach 

about soils. School What to learn from and what to teach about soils. Editors: Birkás 

Márta. Szent István Egyetemi Kiadȯ. Gŏdŏllő. p155-163 

5 Miller (2020) Options for mitigating agricultural nitrous oxide emissions. SEFARI 

Fellowship  

6 Iannetta et al (2019) The practical effictiveness of nitrogen-fixing crops: Policy 

briefing. ClimateXChange 

 

More/… 

 

 

 

https://link.springer.com/content/pdf/10.1007/s10658-015-0598-7.pdf
https://link.springer.com/content/pdf/10.1007/s10658-015-0598-7.pdf
https://royalsocietypublishing.org/doi/pdf/10.1098/rsif.2009.0111


 

4 
 

 

 

4/… 

 

7 Reckling et al (2016) Trade-offs between economic and environmental impacts of 

introducing legumes into cropping systems. Frontiers in Plant Science 

https://doi.org/10.3389/fpls.2016.00669 

8 James et al. Rhizobium leguminosatum genotypes associated with high levels of 

biological nitrogen fixation (BNF) by faba beans.  

9 ClimateXChange (2016) Indicators and trends – Narrative: Suitability and productivity 

(agriculture) 

10 Skelsey et al (2016) Crop connectivity under climate change: future environmental 

and geographic risks of potato late blight in Scotland. Global Change Biology 22:3724-

3738 

11 Evans et al (2010) The impact of climate change on disease constraints on 

production of oilseed rape. Food Security 2:143-156 

12 Brown et al (2011) Climate change, drought risk and land capability for agriculture: 

implications for land use in Scotland. Regional Environmental Change 11:503-518 

13 Skelsey and Newton (2015) Future environmental and geographic risks of Fusarium 

head blight of wheat in Scotland. European Journal of Plant Pathology 142:133-147 

14 Butterworth et al (2010) North – South divide: contrasting impacts of climate change 

on crop yields in Scotland and England. Journal of the Royal Society Interface 7:123-

130 

https://doi.org/10.3389/fpls.2016.00669

