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• Plant nutrient balances

– Scale and methods can vary 

• Scale (system boundary): field-farm-catchment-

county-country

• What inputs and outputs are considered

• Losses accounted or not (typically not)

– Appropriate interpretation is important

• Indirective indicator of agronomic efficiency and 

environmental pressure

• Single year results can be misleading (especially for P)

• Surplus ≠ leaching
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N soil surface balance of arable land in Estonia
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P soil surface balance of arable land in Estonia
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N, P soil surface balance in Estonia
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OECD/EU methodology. Estonian Statistical Office



N balance in Europe (agricultural land)
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NO
3

-
concentration in drainage water in diferent „farming systems“
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Särekannno ja Kanger 2015
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Särekannno ja Kanger 2015

NO
3

-
concentration in drainage water in farms with „environmental

friendly“ production
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Särekannno ja Kanger 2015

NO
3

-
concentration in drainage water in farms with „conventional“ 

production



N, P leaching in diferent „farming systems“
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Särekannno ja Kanger 2015

P, kg/ha

N, kg/ha



Soil P level (CAL-method): 

A – very low concentration (deficit)

E – very high concentration (surplus)
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Field experiment in 2015: spring barley

Tartu, soil humus concentration 2%
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Field experiment in 2015: spring barley



Example of spring barley:

agronomic and economic optimum of mineral N fertilizer

rate depending on soil humus concentration
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Humus balance calculator (version 1.1)

• Field scale

• Takes in account

– Soil

– Fertilization

– Crop specifics, yield etc

Mainly non-lineaar functions. 
Example of humus balance in 

case of spring barley (grain yield
3 t/ha) depending on N 

fertilization
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Humus balance: effect of complex fertilizers, spring wheat
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Example from pilot farm

Humus balance in 2012–2014

Viljavaheldus
Crop rotation

Pind, ha
Area

Keskmine 
huumusevaru 

t/ha
Humus stock

Huumuse 
bilanss

kg/ha/year
Humus balance

Huumuse 
kulu 

üldvarust, %
Ratio to stock

Raps-teravili-raps
Rapeseed-cereal-rapeseed 53,54 96 -417 -0,47

Teravili-raps-teravili
Cereal-rapeseed-cereal 336,03 91 -520 -0,35

Hernes-teravili-raps
Pea-cereal-rapeseed 123,81 98 -115 -0,11

Teravili-hernes-teravili
Cereal-pea-cereal 150,65 84 -118 -0,12

Teravili-teravili-teravili
Cereal-cereal-cereal 37,83 66 -599 -0,91

Kokku talu
Total/Average 701,86 90 -359 -0,30
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Soil of the Year 2016 in Estonia 

is Fibric Histosol (bog soil) –

Aasta muld 2016 - rabamuld
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