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Background

• Phosphorus load from Finland to the Baltic Sea

• About 3500 tons per year

• Should be decreased by 440 tons per year to meet the goals of marine
strategy



Finnish programme to enhance the effectiveness 

of water protection

• Funded by the Ministry of the Environment

• Field plot and catchment-scale studies on the performance of

– GYPSUM

• Reducing nutrient load by spreading gypsum on a large scale on arable lands in the catchment area 

of the Archipelago Sea 

– STRUCTURE LIME

– FIBER

• Investigating the use of structure lime and fibre sludge as means of water protection, and provision 

of guidance on their use 



Research and pilots

Gypsum – From laboratory to large-scale measure
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How gypsum works?

Ionic strength of soil solution increases

Ca2+ SO4
2−, gypsum more soluble than lime

• Dissolved P will also be reduced, P being available to plants

• Increase in ionic strength, precipitation or co-sorption with Ca

• Organic C

• Ca acts as a bridge linking clay and organic matter (OM), formation of insoluble Ca-OM complexes, 

flocculation of Ca-OM complexes

• No effect on pH (unlike lime, CaCO3)
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Pros and cons of gypsum amendment

Immediate effect

• About 50% reduction in 

• Runoff turbidity 

• The losses of 

• Suspended solids, particulate phosphorus

• Some reduction in the losses of

• Dissolved phosphorus, dissolved organic carbon

Suitable for large field areas

• Fine-textured soils

• No major agronomical restrictions

• Allows time for slower measures to work (legacy phosphorus)

Several gypsum sources

• Phosphogypsum, flue-gas desulfurization gypsum, natural gypsum, recycled gypsum

• Must be free from harmful substances and not contain too much phosphorus

No negative effect on the quality or quantity of yield

• Farmers have reacted positively

• Lots of calcium (777 kg/ha) and sulfur (622 kg/ha)

• Soil structure may improve

No harmful effects on riverine biota (sulfate)

• Mussels, mosses, fish tested



Pros and cons of gypsum amendment

! Should be used with care in

• Catchments upstream of lakes

• Sulfate may accelerate
eutrophication of lakes and 
reservoirs

• Soils low in magnesium or potassium

• Cation exchange reactions

• Ground-water areas (if leaky soils)

• Groundwater legislation

• Moderate increase in sulfate 
harmless to humans and structures

• Natura 2000 sites

Selenium in crops decreases at first

Temporary impact (about 4–5 years)
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Can gypsum work in other Baltic Sea countries?
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Finnish studies on gypsum
Partly in Finnish

Alestalo L. 2011. Keväällä levitetyn kipsin vaikutukset suorakylvöpellolle. Laurea-ammattikorkeakoulu, Hyvinkää.

Aura E, Saarela K, Räty M. 2006. Savimaiden eroosio. MTT:n selvityksiä 118. In Finnish.

Ekholm P, Jaakkola E, Kiirikki M, Lahti K, Lehtoranta J, Mäkelä V, Näykki T, Pietola L, Tattari S, Valkama P, Vesikko Lj, Väisänen 
S. 2011. The effect of gypsum on phosphorus losses at the catchment scale. The Finnish Environment 33. 

Ekholm P, Valkama P, Jaakkola E, Kiirikki M, Lahti K, Pietola L. 2012. Gypsum amendment of soils reduces phosphorus losses 
In an agricultural catchment.  Agricultural and Food Science 21:279–291.

Iho A, Laukkanen M. 2012. Gypsum amendment as a means to reduce agricultural phosphorus loading: an economic 
appraisal. Agricultural and Food Science 21:307–324.

Iho A, Lankoski J, Ollikainen M, Puustinen M, Lehtimäki J. 2014. Agri-environmental auctions for phosphorus load reduction: 
experiences from a Finnish pilot. Agricultural and Resource Economics 58:205–222.

Kosenius A-K and M. Ollikainen 2018. Drivers of participation in gypsum treatment of fields as an innovation for water 
protection. Ecological Economics: 157:382-393.

Malmilehto S, Kaipainen R, Muurinen S. 2021. Kipsin kevätlevityksen vaikutus juurikkaan ja viljan kasvuun. Sokerijuurikkaan 
Tutkimuskeskus, SjT. Raportti KIPSI-hankkeelle.

Mattila T, Manka V, Rajala J. 2019. Kipsi maanparannusaineena – hyödyt ja haitat maan kasvukunnolle. Raportteja 192. 
Helsingin yliopisto, Ruralia-Instituutti. (In Finnish.)

Ollikainen M, Kosenius A-K, Punttila E, Ala-Harja V, Puroila S and Ekholm P. 2020. Gypsum Amendment of Arable Fields –
Farmers’ Experience from a Large Scale Pilot. Agricultural and Food Science.

Pietola L, 2008. Gypsum-based management practices to prevent phosphorus transportation. NJF Report, Vol 4, Nr 4.

Uusitalo R, Ylivainio K, Rasa K, Kaseva J, Pietola L, Turtola E. 2012. Gypsum effects on the movement of phosphorus and other 
nutrients through undisturbed clay soil  monoliths. Agricultural and Food Science 21:260-278.

Vantaanjoen kipsihanke 2020. Loppuraportti 30.11.2020. Ympäristöministeriö.

Yli-Renko M, Rasa K. 2011. Kipsikokeilu TEHO-hankkeessa. s. 34–54. Kulmala A. (toim.) TEHO-hankkeen julkaisuja 1/2011.
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Petri Ekholm, Finnish Environment Institute 

petri.ekholm@syke.fi

Gypsum Initiative project

https://johnnurmisensaatio.fi/en/projects/gypsum-

initiative/

SAVE project

SAVE – Saaristomeren vedenlaadun parantaminen 

peltojen kipsikäsittelyllä (helsinki.fi)



Finnish experiences on structure lime
Preliminary results from a catchment study

Structure lime project, unpublished data

No clear change in dissolved phosphorus or dissolved organic

carbon


