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Greenhouse crops:
Characterised by high fertiliser use

High growth rates, high crop requirements.
Over Irrigation neccesary:

unequal water distribution.
prevent salinity 

High EC necessary for crop quality. 
Costs of fertilisers insignificant compared to total costs.



Fertiliser use in greenhouse crops
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Low efficiency !!
N use efficiency in relation to total N applied
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Dutch greenhouse system

Greenhouse system
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Re-use of drainage water

High efficiency water and fertilisers
Quantity problem

Periodically too much drain water

Quality problem
Brackish groundwater 
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Fertilisation soil grown crops

Basic judgment and recommendation
soil pH → liming
organic matter status → organic fertiliser
salinity → rinse 

Mineral status and recommendation



Fertiliser recommendation system
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Nutrient content    e.g. quantity
Crop demand
Soil properties
Legislative restrictions

Nutrient delivery
decomposition/ mineralisation

Organic inputs



P supply in relation to available P in soil (buffer)
more supply than needed
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Decision support model for organic matter 
management

Cropping plan + expected yield
Soil properties and minerals
Water management
Choice organic fertilisers

Base dressing
Side dressings



Example output
Recommended applications



Fertigation in current practice

Nutrient control
Nutrient solutions
Target values in soil
Crop stage adjustments
Soil type adjustments

EC control
pH management
Tuning supply and demand



Composition of the basic nutrient solution for fertigation for some greenhouse crops 

Nutrient solution   mmol l-1

Crop NH4 K Ca Mg NO3 SO4 

Tomato 0.4 5 2 1.5 9.4 1.5

Cucumber 0.9 3.5 2 1 8.4 1

Sweet Pep 0.4 5 2 1 8.4 1

Rose 0.9 3.5 2 1.1 8.1 1.1

Nutrient solutions



Adjustments water quality

Nutr. Sol. Water Adjusted nutr. Sol.
mmol/l mmol/l mmol/l

NH4 0.4 0.6
K 5 7.5

Ca 2 3 0

Mg 1.5 1 0.7

NO3 9.4 12.4

SO4 1.5 2 0

Na 2.5 0

Cl 2.8 0



P supply

Only by base dressing
P distribution in vertical direction as function of  application rate and 

way of application (by fertigation or base dressing )    Van den Bos, 1996



specifications

P

just base dressing

Soil analyis: 

P-Al method (capacity)

Water extraction (intensity)

P base dressing application model
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Tuning supply and demand

Lettuce
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Dynamic of uptake and supply
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EC management

Soil EC
Water quality
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Recommendation Supply 
Adjustments total EC supply 
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Figure 15.2 Relationship between concentrations of KNO3, K2SO4 and MgSO4.7H2O (mg l-1) 
and the EC (dS m-1) of the solution. 
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pH management

pH soil determined by:
CaCO3 content
Clay / loam content
Al and Fe oxides
Organic matter

pH root zone determined by
Plant activity
Microorganisms



pH rhizosphere

NH4 : NO3 ratio



CaCO3 pH Ca Mg Fe Mn

100% NO3 3.6 7.4 0.8 0.4 0.8 0.25

75% NO3 and 25% NH4 2.7 6.6 1.2 0.5 0.83 0.35

50% NO3 and 50% NH4 2 6.3 2.7 0.8 0.91 1.13

75% NO3 and 25% urea 3.4 7.1 1 0.4 0.82 0.24

50% NO3 and 50% urea 3.2 7 1.2 0.4 0.81 0.29

N form Soil Young leaves

Bismut

Effect of N form on carbonate, the pH Ca and Mg 

and the concentration Mn and Fe in young gerbera leaves (mmol kg-1 dry matter). 

Sonneveld and Voogt   1990



Fertigation

Over-irrigation cause N-loss

Tuning supply and demand
The fertigation model



Aim

Avoidance vertical flow of water
Supply to crop demand

Water supply adjusted to water uptake
Nutrient supply attuned to crop growth

fertigation model
Fertilisation uptake model 
Irrigation transpiration model
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Reduction of N

N trial lettuce
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Redcution of P 

P trials with lettuce
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Conclusion

Current fertigation strategy not very sustainable
Complex hydrology; re-use drainage water not general 
applicable
Supply tuned to crop requirement best solution Fertigation 
model 
Further improvements by reduction  N and P  in soil 
Bottle- necks:

High standards for water quality 
Unequal distribution of water



For those who want to know more….

Coming soon


