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Fertilization Applied Arable & 
Vegetable Research
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Arable Farming vegetables (CBAV)

ÁCoordinator and project leader in the 
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ƀFarming systems research 
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ÁProgram manager ñSoilless Cropping 
of outdoor cropsò
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Nitrates directive

ÁAim: to protect water quality across Europe by 
preventing nitrates from agricultural sources polluting 
ground and surface waters and by promoting the use of 
good farming practices .

ÁIntegral part of the Water Framework Directive (WFD)
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Nitrates directive (91/676/EEC)

1. Identification of water polluted, or at risk of pollution

Å WFD, 50 mg/l, eutrophic waters

2. Designation as "Nitrate Vulnerable Zones"( NVZs ) 

3. Establishment of Codes of Good Agricultural Practice to 
be implemented by farmers on a voluntary basis

4. Establishment of action programmes to be 
implemented by farmers within NVZs on a compulsory 
basis

5. National monitoring and reporting

5



Nitrate Vulnerable Zones in the EU
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Measures in the Nitrates Directive, 

examples

ÁPeriods when nitrogen fertilizers can be applied

ÁConditions for fertilizer application (on steeply sloping 
ground, frozen or snow covered ground, near water 
courses, etc.) 

ÁMinimum storage capacity for livestock manure

ÁCrop rotations, soil winter cover, and catch crops 

ÁLimitation of fertilizer application (mineral and organic ) 

ÁMaximum amount of livestock manure to be applied 
(170 kg nitrogen/hectare/year) 
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Discussions on the Nitrates Directive

ÁHeight of standard of 50 mg/l nitrate

ÁDepth of measurement (upper groundwater or deeper)

ÁScale in time and space where 50 mg/l need to be full -
filled 

ƀEvery place at every moment

ƀAverage over years and country
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Good Agricultural Practices in NL

Áhttp://edepot.wur.nl/167208
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History Dutch Manure Policy

Á1988 Prohibition of application in winter (manure 
storage) and P application standards (125 -350 kg/ha)

Á1991: Low emission application of manure

Á1998: MINAS, Mineral Accounting System with standards 
on N and P losses

Á2006: Application standards for N and P

ÁUntil now: Tightening standards and increase in 
regulations

ƀBalance fertilization P
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Dutch Manure Policy: Application standards

ÁNitrogen in organic manure: max 170 kg N/ha

ƀDerogation for cattle farmers with 80% grassland: 
230 ï250 kg/ha

ÁAvailable nitrogen 

ƀPer crop

ƀPer soil type and region

ÁTotal phosphate 

ƀDepending on soil P -status and sector

ƀ50% exemption for compost
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Application standards available nitrogen 

(rvo.nl)
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Working coefficients organic manure 

(rvo.nl)



Application standards phosphorus (rvo.nl)

ÁSeparate standard phosphate fixing soils 120 kg/ha
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Use prescriptions

ÁProhibition of application of fertilizers and manure in 
winter

ÁProhibition of grassland destruction in autumn and 
winter

ÁCatch crop after maize

15



Other parts of Dutch Manure Policy

ÁManure processing obligation

ÁPhosphate quota dairy farming

ÁAnimal quota pigs and poultry

ÁObligations for transport, manipulation and processing of 
manure
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Fertilization in the Netherlands

From Evaluation Manure Policy 2016

(PBL, RIVM, WUR)

Source Gerard Velthof
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Arable farming nitrogen (kg N/ha) 

national measurement network effects manure policy (LMM)
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Sandy soils

Clay soils

Source: LMM; Wageningen Economic Research



Arable farming phosphate (kg P 2O5/ha)
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Sandy soils

Clay soils

Source: LMM; Wageningen Economic Research



Nitrogen and phosphorus surpluses

20Source: CBS



Groundwater Quality

From Evaluation Manure Policy 2016

(PBL, RIVM, WUR)

Source Gerard Velthof
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Nitrate in groundwater per soil type (LMM)

22Source: RIVM



Nitrate in groundwater sandy soils per 

region (LMM)

23Source: RIVM



Nitrate in groundwater sandy soils for 

dairy and arable farming (LMM)
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Source: RIVM



Nitrate in groundwater at 5 -15 m depth 

per soil type (LMG)
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Surface water quality

From Evaluation Manure Policy 2016

(PBL, RIVM, WUR)

Source Gerard Velthof

26



Emission of nitrogen and phosphorus to 

surface water

ÁAgriculture

ƀFertilization, seepage, soil mineralization, deposition

ƀCourtyard runoff, fertilization of ditches, greenhouse 
horticulture

ÁNature

ƀFertilization, seepage, soil mineralization, deposition

ÁWater treatment plants

ÁOthers

ƀSewer overflow, traffic, consumers, water birds, etc.
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Nitrogen Load
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Belasting van  Rijkswateren en regionale wateren 

met stikstof door binnenlandse bronnen

landbouw uit- en afspoeling natuur RWZI's overige niet-landbouw emissies

Source: Van Boekel and Groenendijk, 2016

Contribution of agriculture to 
nitrogen load surface water 
by domestic sources: 63% in 
2006 ς2013

Reduction of 33% compared 
to period 1998 - 2005



Phosphorus load 
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Belasting van Rijkswateren en regionale wateren
met fosfor door binnenlandse bronnen

landbouw uit- en afspoeling natuur RWZI's overige niet-landbouw emissies

Source: Van Boekel and Groenendijk, 2016

Contribution of agriculture to 
nitrogen load surface water 
by domestic sources: 55% in 
2006 ς2013

Reduction of 17% compared 
to period 1998 - 2005



Surface water (MNLSO)
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Measurement locations in agricultural influenced surface water (MNLSO) 
which for N-total and P-total fulfil requirements of standards from water 
boards:

Nitrogen
ÅSandy soils 30 ς50%
ÅClay soils 40 ς60%

Phosphate
ÅSandy soils 50 ς60%
ÅClay soils 50 ς65%

aƻǎǘ ƭƻŎŀǘƛƻƴǎ ƘŀǾŜ ŘŜŎǊŜŀǎƛƴƎ ǘǊŜƴŘ ǎƛƴŎŜ Ωул

Source: Deltares



Exceeding of standards 
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Crop yields and soil fertility

From Evaluation Manure Policy 2016

(PBL, RIVM, WUR)

Source Gerard Velthof
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Seed potatoes and 
ware potatoes
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Source: Schröder et al. (2016) 

Based on CBS


