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Outline

• Short introduction of university

• Fertilizer recommendations

• Nutrient balance/budget indicators in agriculture

• Examples from Estonia

– National, Farm Gate, Field level

– Field level NPK balance calculation tool 
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• Tartu Veterinary School, founded in 1848

• Faculty of Agriculture in University of Tartu, 

incl. departments of agronomy and forestry, founded in 1919

• Estonian Academy of Agriculture, founded in 1951

• Estonian Agricultural University 1991 - 2005

Eesti Maaülikool in brief

• Since 2005 Eesti Maaülikool, Estonian University of Life Sciences

Mission

The University creates and shares 

knowledge to the promotors of bio-economy 

for the best of Nature and Man.
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Rankings:

• Times Higher Education ranking: 801 and 1,000. 

• QS World University Rankings by Subject  51–100 in the field of agriculture 

and forestry in the world in recent years

• Top 50 in 2019, 48th in 2020, 68th in 2022, 37th in 2023. 

Accreditations (International)

• Science – positively in 2017 (7yrs)

• Institutional, including studies – passed spring 2022, full (7yrs)

Number of students (March 2023): 2700

Academic staff: ca 500
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RESEARCH CENTRES AND FIELD BASES

Märja and 

Rõhu 

experimental

farms
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Chair of Soil Science

• Experiments from lab to field and 

jointly with farmers and other 

companies

• Soil quality, crop productivity, 

environmental impact

– Field experiments (mineral and organic

fertilizers), also in farmer fields

– Mini lysimeters experiment

– Pot experiments in controlled conditions
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• Farmers can have recommendations for fertilisation based on soil data

(lab analysis + soil map + crop specifics and yield goal)

Example: Phosphorous fertiliser requirement (kg P/ha) for wheat, expected yield

5 t/ha.

Fertilization recommendations based on soil data

P  requirement

(kg/ha)

One piece

of puzzle

for

precision

farming

„Big Data“ 

in 

agriculture
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Agronomic optimum N rate
(kg/ha) for spring barley

(with addition P27K60)

N, kg/ha

Agronomic and economic optimum 
of mineral N fertilizer rate for barley
depending on soil humus concentration
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National/state fertilization programme - how farmers can evaluate soil condition?

• Re-established in 2002 

• Purpose is to support efficient use of
fertilizers by farmers

• What is measured? 
– pH, content of P, K, Ca, Mg, soil organic

carbon

• Results are benefitial to:
– Farmers- ferilization and lime application

recommendations are composed based on 
the laboratory data

– Policy makers- we get comprehensive
overview about the soil condition

• Programme is mandatory, if CAP 
environmentally friendly farming or 
organic farming support is applied for

Penu, Pihlap, Kikas 2023
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Fertilizer recommendation maps

+ + +Crop

Soil sample lab results

Soil texture

Models by

replacement approach
Input data

Penu, Pihlap, Kikas 2023
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Summer wheat, target yield 3 t/ha Summer wheat, target yield 4 t/ha

Summer wheat, target yield 5 t/ha Summer wheat, target yield 6 t/ha

Penu, Pihlap, Kikas 2023
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• Some commercial service providers as well 

– Agricon (lab and knowledge from Germany)

– Yara (lab in UK)

– …
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Example from real cereal farm practice:

N use depending on soil humus (Corg*1.72)

Fertilizer use by crop and yield target and soil not considered at all (hard to estimate how dominant in general)
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Why nutrient balance indicators can be useful:

• Nutrient management planning and optimizing fertilizer use

• Soil quality and fertility 

• Potential environmental impact of agriculture – assessment and 

measures for protecting soil, water and air. Policy instrument. 

20. April 2023

Output

Input

?



• Farm-gate balance – boundary as legal body and 
calendar year. 

• Soil (surface) balance – land/soil surface as system 
border.

Spatial scale from national (OECD/Eurostat), regional 
to field. 

• System balance – (soil) internal fluxes taken into 
account also (mostly by modelling). 
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Nitrogen budget/surplus in European agricultural land, kg/ha

Rega et al 20198; https://doi.org/10.1016/j.landusepol.2019.05.005
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• Surplus in “nice” way correlated with livestock density 

20. April 2023



20. April 2023



National level - Estonia

Source: https://stats.oecd.org/
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Farm gate balance – Estonian farms (FADN) 
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https://pmk.agri.ee/et/keskkonnaseire/taluvarava-toiteelementide-uuringust
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Monitoring fields – run-off by drainage

Field NPK balance

PMK, 2019
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PMK, 2019
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Monitoring fields – run-off by drainage

N leaching, kg/ha/y



Field level nitrogen, phosphorus and potassium balance calculator

• Currently in Excel

• Updates and integration to online version (“big data”) in progress

• Time boundary – crop growing cycle (not calendar year)
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• Published guideline “Nutrient balances – guideline for field level nitrogen, 

phosphorus and potassium balance calculator” for agricultural 

producers/advisors

• Stakeholders involved (farmers, KeM, EPKK etc)

• Introduced in newsletters and in dedicated seminars

20. April 2023



Inputs and output in calculation tool

• Output – removal with harvest

– Yield quantity (main crop, by-product, “easy” with main crops, higher uncertainty for 

grassland) 

– Yield quality (especially N/protein content varies)

• Inputs

– Fertilisers (mineral, organic)

– N2 fixation by legumes/bacteria (depends on biomass yield, not fixed rates by crop type)

– Seeds (for selected crops)
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Indicator value is transferred to qualitative “message” 

(requires soil data)

• N balance value assessed by soil Corg classes

• P and K soil classes by Mehlich-3 analysis method
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• Lets look inside…
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• Challenges  and discussion points

– Harmonization (EU, HELCOM, …)

– Context-specific interpretation

– Stakeholder (farmer) involvement (support and/or penalty's)

– …
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Alar Astover, professor, Head of Chair

Chair of Soil Science

E-mail: alar.astover@emu.ee
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