
Title  

[Provide a title that gives immediate understanding of the measure (e.g. recycling of agricultural 
waste by use of on-farm anaerobic digestion, use of gypsym to reduce phosphorus loads from 
agricultural land, improved river restoration for migratory fish)]  

Use of gypsum to reduce phosphorus loads from agricultural land 

 

Submitted by: [Specify e.g. country, HELCOM network, international project, observer etc, and contact 
information):  

Finnish large-scale gypsum pilot project SAVE ‘Improving the quality of the Archipelago Sea by applying 
gypsum to agricultural fields’  

Markku Ollikainen                                                   Petri Ekholm  
University of Helsinki                                              Finnish Environment Institute  
Professor                                                                   Adjunct professor  
+358 2941 58065                                                     +358 2952 51102 
markku.ollikainen@helsinki.fi                                petri.ekholm@environment.fi    

 

Description of measure [Free text. Indicative length: 100 words. Description should be short and 
succinct]:  

Gypsum (CaSO4 ∙ 2H2O) application to the surface of soil provides a new measure that can effectively 
reduce phosphorus runoff from agricultural fields. Gypsum application increases the ionic strength of 
soil pore water. It creates larger aggregates of soil particles, calcium bridges and affects phosphorus 
binding, which reduces erosion and phosphorus losses to waterways. Importantly, phosphorus remains 
fully available to plants. A vital additional benefit is reduction in the loss of dissolved organic carbon. 
These beneficial effects occur immediately after the dissolution of gypsum, last for about five years and 
are achieved without any loss of crop yields or taking land out of cultivation. 

 

Activity: [Drop-down list: Activity that the measure is addressing. Additional drop-down lists can be 
copy/pasted as necessary.] Choose an item.  

Agriculture 

 

Pressure: [Drop-downlist: Pressure that the measure is addressing. Additional drop-down lists can be 
copy/pasted as necessary.] Choose an item.  

Eutrophication 

 



State: [Drop-down list + Free text: State component that the measure is addressing. Additional 
dropdown lists can be copy/pasted as necessary. Add further specification as free text e.g. if the 
measure will contribute to an improvement 1) of a specific element (e.g. species, habitat, substance, 
type of litter) and 2) of a specific parameter/feature (e.g. abundance, concentration, amount, 
population condition)] Choose an item.  

Phosphorus loads from agricultural land 

 

Extent of impact: [Free text. Include, as relevant, information on the extent of impact of the measure, 
e.g. if the impact is local, within coastal waters, sub-basins, Baltic wide scale. Provide physical units if 
possible]  

Local to Baltic wide scale 

 

Effectiveness of measure[Free text: Indicative length 300 words. Summary of results of 
testing/implementing the measure and any quantitative information on its effectiveness. In the case 
of conservation measures; indicate which species, habitats, functions etc that the measure will 
contribute to preserving. Include if available estimations on the effect of implementing the measure 
on a region-wide scale.] 

Previous research, and the recent large-scale gypsum pilot in the River Savijoki catchment in 
southwestern Finland, have demonstrated that gypsum amendment of fields reduces phosphorus loads 
from fields by around 50%. A vital additional benefit is reduction in the loss of dissolved organic carbon. 
These effects take place immediately after the dissolution of gypsum and are assumed to last about five 
years according to a catchment study performed on a clayey area in southern Finland (Ekholm et al., 
personal communication). The results have been quantified by tests on laboratory, field and catchment 
scales (Ekholm et al. 2012, Uusitalo et al. 2012). In the Finnish gypsum pilot in the River Savijoki 
catchment, the applied amount was 4 tonnes per field hectare.  

Gypsum contains sulfate, which is gradually flushed away from soil to nearby waterways. As sea water 
naturally contains sulfate, it is safe to use gypsum in arable fields along waterways running into the sea. 
Using multiple indicators of aquatic biota, environmental research in the River Savijoki gypsum pilot area 
shows that sulfate losses do not cause any harm to biota in rivers. This research showed that sulfate 
concentrations, even at markedly higher levels than those observed in the pilot, do not impact trout 
(Salmon trutta), the thick-shelled river mussel (Unio crassus, a red-listed species) and the common 
water moss (Fontinalis antipyretica). Also, the mean increase in sulfate levels in the river turned out to 
be minor and the higher temporary peaks short-lived.  

Gypsum has no effect on the suitability of soil phosphorus for plants, and no changes were observed in 
phosphorus concentrations in crops. Gypsum does not affect the acidity of arable land. Sulfate in 
gypsum has been found to impair the absorption of selenium by plants during the first year after 
gypsum spreading (TraP project). However, no declines in selenium were observed in the case of the 
Savijoki river; concentrations were generally low in the region. It has also been suggested that gypsum 



reduces the absorption of boron, but no support has been found for this claim. The sulfur content of the 
crop rose in the gypsum-treated plots. 

Cost, cost-effectiveness of measure:[Free text: indicate any known or likely sources of cost 
and/oreffectiveness data of the measure]  

The Finnish gypsum pilot suggests that the unit cost for gypsum amendment is about 70 €/ kg P 
reduced. This figure is based on measured phosphorus reduction assumed to last for five years and the 
actual gypsum amendment costs (gypsum, its transportation and spreading) of 220 €/ha.  

Because gypsum amendment does not reduce yields or the arable area, it does not result in loss of 
income for farmers. In addition, no equipment investments are required, since gypsum can be spread 
using existing equipment.  

The costs of gypsum amendment have been ascertained in the Savijoki river pilot and earlier projects, all 
of which involved the use of Siilinjärvi gypsum. Transportation from Siilinjärvi (in central Finland) to the 
farms accounted for about 60% of the cost. The remainder was divided between the material and the 
costs incurred at the farm. 

 

Feasibility: [Optional: provide views on feasibility of implementing the actions e.g. technical, 
economic, social]  

In the Finnish large-scale gypsum pilot, farmers perceived gypsum amendment of fields very positively. 
Gypsum spreading after harvest was easily incorporated into ordinary farming activities. Farmers did not 
observe negative effects on crops or fields.  

Gypsum is well-suited to clay soils and all crops. Gypsum can be easily spread by ordinary lime- or 
manure-spreading machinery. The best time for spreading is after the harvest. Gypsum can safely be 
used with conservation tillage and no-till and land ploughed with mouldboards. In the case of no-till it is 
recommended not to spread gypsum at the same season as planting. Gypsum includes sulfur, which is 
beneficial for crops.  

Farmers valued the fact that using gypsum neither requires any changes in land use nor changes in 
cultivated crops. The number of farmers who originally had doubts about that gypsum would reduce 
yields and lead to soil crust was reduced after their experiences spreading and the first harvest. Most 
farmers were keen to repeat the gypsum amendment in the future and to recommend the gypsum 
amendment to other farmers. 

 

Follow-up of measure: [Optional: indicate information potential or existing follow-up system for the 
measure, e.g. indicators, monitoring programme]  

The SAVE project’s monitoring and research in the gypsum pilot area will now continue in the SAVE2 
project until the end of 2020. The duration of the effect of gypsum is assessed by continuing to monitor 
the water quality in the Savijoki river. Samples of well water, soil and crops will also be taken in the 
future. In addition, the practical questions related to the spreading of gypsum and its effects will be 



investigated in the project – especially the winter spreading of gypsum via a snow spreading test 
conducted in a laboratory.  

The SAVE2 project also aims to model the impact of large-scale gypsum-spreading on the nutrient 
concentration and algal biomass of coastal waters and promote research collaboration on this novel 
water protection measure for agriculture with the coastal states of the Baltic Sea. The effects of gypsum 
on the microbial activity in soil will be studied. In addition, the aim is to gain a more detailed 
understanding of the effect of gypsum on the cation balance of the soil. 

 

Background material:[Free text: Clarify choice of background material for the synopses, e.g. does it 
represent a comprehensive overview of results with regard to the measure or a sub-selection] 

Information package explains the implementation and impact of gypsum amendment, in the light of 
research and practical experiences: https://blogs.helsinki.fi/save-kipsihanke/files/2019/02/SAVE-
Infopackage-of-Gypsum-Amendment.pdf 

More background material on SAVE project page: https://blogs.helsinki.fi/save-
kipsihanke/materials/?lang=en 

FAQ (Frequently Asked Questions): https://blogs.helsinki.fi/save-kipsihanke/faq/?lang=en 
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