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Why the focus on sulphur?

• Liebig law of minimum 

• Yield 

• Quality

• Required by plants to similar levels of P 



Sulphur deficiencies 

• Lower atmospheric S deposition
• European and North America SO2

emissions      70-80% since 1990s 
(Mitchell et al., 2018)

• Higher yielding  crops

• Decreased use of S- based 
fungicides 

• Intensification of agriculture 

EPA 2008



Decreasing sulphur inputs- Ireland
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Role of Sulphur 

Sulphur 
Increases 

productivity

Synthesis of 
amino acids ( 

cysteine & 
methionine) –

proteins 

Contributes to 
chlorophyll  
formation 

Activation of 
enzymes  & 

vitamins

Increases 
photosynthesi

s
Aids in 

biological 
nitrogen 
fixation 

Enhances root 
development

Helps uptake 
of other 

nutrients 

Quality – S 
and N



Nitrogen and sulphur interlinked 

• Interrelated roles of sulphur and nitrogen in protein 
synthesis

• Increase use of N = increase demand for S

• S deficiencies limit nitrogen fixation, uptake and 
assimilation by the plant. 



Role of Soil for Sulphur uptake 

• Plant available  = SO2-
4

• 95% - organic form

• Cycles between 

• Organic & inorganic

• Factors 

• Soil type

• Microbial activity

• Leaching

• Environmental conditions 



Grass 
response 

to Sulphur 

Soil type 
effect 

Soil pH 
effect

Application 
strategy 

Rate 
interaction 

N x S



Soil type affects sulphur fertilisation response in grassland 

Name Oakpark Elton Rathangan Clonroche Castlecomer

Soil type
Haplic 

Cambisol

Cutanic 

Luvisol

Luvic 

Stagnosol

Haplic 

Cambisol

Albic Gleyic 

Lixsol 

Parent 

material 

Fluvioglacial 

gravels 

Glacial 

drift 

Glacial sea 

drift
Glacial drift

Fine loamy drift 

with siliceous 

stones

Drainage Very well Well Poor Poor  Poor

Soil Texture Sandy loam Loam
Sandy clay 

loam
Clay loam Clay  loam

Clay (%) 16.3 17 24.8 27.4 33.0

Silt (%) 17.9 35 28.0 33.5 38.6

Sand (%) 65.7 48 47.3 39.1 28.4

pH (water) 6.3 5.9 5.9 6 6

Total C (%) 3.5 3.6 3.5 3.6 4.6

OM 6.9 8.6 7.9 9.2 10.3

Total N (%) 0.29 0.38 0.32 0.36 0.38

Total S (%) 0.025 0.034 0.036 0.04 0.034



Role of Sulphur –Yield across soil type 

Aspel et al., 2022



Role of Sulphur –Yield response to different 
application strategies  
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Role of Sulphur with soil pH 
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N uptake increased with S fertilisation 
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Nitrate – N leaching decreased with S 



N concentrations in water lowered with S 

Aspel et al., 2022



Grass yield with Sulphur & Nitrogen rates
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Increased N uptake with increased S rate  
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Conclusion 

• Soil type influences the degree of yield, N&S uptake, No3
--N & So4

2- leaching 

• Yield response 4% (N.S.) to 51% - depending on soil type 

• Dual effect of S application & increased soil pH = +3909 kg DM ha-1 (46%)

• Increased soil pH increased N uptake +47 kg ha-1 (N only) and +111 kg ha-1 (N+S)



Conclusion

• Slurry not sufficient to meet S requirements on S deficient soils

• S deficient soil – 46% NO3
--N leaching reduction with S application 

• NO3
--N maximum allowable concentration for drinking water was not breached 

with S application 
• 6.6 – 11 mg NO3

—N L-1 N+S application 

• 23-40 mg NO3
—N L-1                          N only  

• Nitrogen rate affected optimal S rate



Conclusion 

• Importance of adequate S supply in temperate grassland soils 

• Optimal S to S deficient soils 
➢Reduction in N fertiliser = lower costs to farmer 

➢ Increased yield while increasing quality = more profitable crop 

➢Reduction of N loss to environment – better water quality 



Thank you
Claire.Aspel@grassland.ie


