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Introduction  

ÁNursery stock in the Netherlands  

In total 17.000 ha Nursery stock  

(a.o.  perennials, street trees, shrubs, roses, conifers)   

ƀ1.000 ha Container cultivation  

 

WUR -  Applied Plant Research  

ƀEU, (Regional) Government  

ƀProduct Board for Horticulture  

ƀCompanies  

 

Shift from on -station to on - farm research  

 



Introduction  

The Netherlands  

Nursery stock centres  

-Boskoop  

-Opheusden  

-Zundert  

-Central Brabant  

-N. Limburg  



Introduction  

ÁPlants need nutrients  

ƀMacro nutrients    N, P, K, Ca, Mg, S  

ƀMicro nutrients    B, Zn, Fe, Cu, ....  

ƀNatural soil fertility   soil organic matter  

ÁMineral and/or organic fertilizers  

 

ÁGrower good quality production at competitive prices  

ÁGovernment environmental regulations  



European legislation  

ÁGroundwater  

ƀNitrate Directive < 50 mg NO 3/l  

 

ÁWater Framework Directive  

ƀGroundwater  

ƀSurface water  

ƀNutrients and crop protection chemicals  

 



Fertilization  

Nutrient  Range in uptake  

kg/ha  

Range in nutrient content  

g/100 g  

N 90 ï 200  1.7 ï 3.5  

P2O5  15 ï 35  0.2 ï 0.45  

K2O  75 ï 165  1.1 ï 2.6  

Mg 20 -42  0.2 ï 0.6  

Ca 60 ï 140  0.5 ï 1.9  



Open field production  

      NO3 content  P saturation  



Open field production  

Use standards for  

ÁNitrogen   crop, soil type  

ÁPhosphate   soil phosphorus status ( Pw)  

ÁAnimal manure  maximally 170 kg total -N  

   and 85 kg P 2O5/ha  



Open field production  

Nitrate is easily leached  

Balance method  

 

N in rainwater + mineralization + fertilizers  

=  

N export with crops + surplus  

 

Surplus:  

Sandy soils  <   78   kg NO 3/ha  

Clay soils  < 136   kg NO 3/ha  

 



Open field production  

ÁSoil organic matter (SOM)  

ƀPhysical fertility  

ƀChemical    ,,  

ƀBiological   ,,  

 

Natural decomposition  2 ï 8 %  

    soil type, age of SOM,   
    temperature, moisture content  

 



Open field production  

 



Open field production  

ÁMaintenance of SOM  organic fertilizers, crop residues, 
    green manure  

 

 



Container cultivation  

ÁLimited volume  

ÁSubstrate chemically poor  

ÁIrrigation and fertilization is necessary  

Fertilization  

ÁMacro and micro nutrients  

ÁControlled release fertilizers  

ÁLiquid fertilizers     

ƀkg/ha Ҧ mmol/l  

ƀobligation to recycle drainwater 

 

 

 



Container cultivation  

ÁBasic fertilization 0.5 ï1.5 kg Pg mix+ micronutrients/m 3 

 

ÁLiming if required  

 

ÁCRF: composition, release period  

 



Container cultivation  

Crop salt 

sensitivity  

EC 

mS /cm  

Na  Cl  S 

    mmol /l      

Sensitive  < 0.9  < 1.7  < 1.7  < 2.0  

Moderate sensitive  < 1.2  < 2.5  < 2.5  < 3.0  

Tolerant  < 1.6  < 3.5  < 3.5  < 4.0  

Target values for the salt content of substrate  



Container cultivation  

Target values for nutrient content of substrate  

(mmol /l 1: 1.5 volume extract)  

Crop nutrient 

demand  

N  P K  Mg  Ca  S 

Low  2.5  0.4  1.0  0.5  1.5  0.5  

Normal  3 0.5  1.4  0.7  1.8  0.7  

High  3.5  0.5  1.8  0.9  2.1  0.9  



Container cultivation  

 

 

 

           

           Adjustment (mmol /l)  

 

  N  P K  Mg  Ca  S 

1   < 1.7   < 0.2   < 0.7   < 0.3   < 0.8   < 0 .6  

2  1.7 -   2.4  0.2 -  0.4  0.7 -  1.0  0.3 -  0.4  0.8 -  1.3  0.6 -  0.9  

3  2.5 -   3.5  0.41 -  0.6  1.1 -  1.7  0,5 -  0,9  1,4 -  2,2  1,0 -  1,4  

4  3.6  -  4.2  0.61 -  0.75  1.8 -  2.1  1.0 -  1. 3  2.3 -  2.8  1.5 -  1.9  

5   > 4.2   > 0.75   > 2.1   > 1.3   > 2.8   > 1.9  

  N  P K  Mg  Ca  S 
1  +3.0  +0.25  +1.0  +0.375  +1.0  +0.50  

2  +1.5  +0.125  +0.5  +0.25  +0.5  +0.25  

3   -   -    -   -  -   -  

4  -1.5  -0.125  -0.5  -0.25  -0.5  -0.375  

5  -3.0  -0.25  -1.0  -0.375  -1.0  -0.75  

Evaluation nutrient content of substrates ( mmol /l) of 
crops with a normal nutrient demand  



Irrigation  

Ways of irrigation  

ÁOverhead  

ÁEb and flow  

ÁDrip  

 

ÁEfficiency  

ÁLegislation  



Water quality  

  Propagation  

Greenhouse ï 

sensitive 

crops  

Recirculation  

Outdoor ï 

sensitive crops  

Greenhouse ï 

tolerant crops  

Outdoor ï not 

sensitive crops  

pH  6.5 ï 7.5  6.5 ï 8.5  6.5 ï 8.5  

EC mS /cm  < 0.5  < 0.8  < 1.2  

Cl mmol /l  < 1.0  < 2.5  < 5.0  

Na mmol /l  < 0.5  < 2.5  < 5.0  

HCO3 

mmol /l  

< 1.0  < 2.0  < 4.0  

SO4 mmol /l  < 1.0  < 1.5  < 2.5  

Water quality of irrigation water for different types of 
nursery stock (Knowledge and Innovation Impulse,2011 )  



Soilless  culture  

Soilless  culture  

 

ÁAim  development  of profitable  systems with  minimal  
emissions  

 

ÁAll  horticultural  crops  

 

ÁNursery  stock  



New developments  

Soilless  culture  

ÁSoilless  culture is not  new  

 

ÁThere  are new systems developed  

 

ÁPot- in -pot  

ÁóHanging ô containers 

ÁDutch airpot U system  

ÁBig containers  


