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Introduction

ANursery stock in the Netherlands
In total 17.000 ha Nursery stock

(a.0. perennials, street trees, shrubs, roses, conifers)
b 1.000 ha Container cultivation

WUR - Applied Plant Research
b EU, (Regional) Government
b Product Board for Horticulture
b Companies

Shift from on -station to on -farm research
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Introduction

The Netherlands
Nursery stock centres
-Boskoop
-Opheusden
-Zundert

- Central Brabant

-N. Limburg
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Landschappen

- Heuvelland
Zandgebied
Veenkolonien

| Rivierengebied

- Laagveengebied

I zeeieigebied

I Droogmakerijen
Kustzone
Grote wateren

Stedelijk gebied




Introduction

APlants need nutrients

b Macro nutrients N, P, K, Ca, Mg, S
b Micro nutrients B, Zn, Fe, Cu, ....
b Natural soil fertility soil organic matter

AMineral and/or organic fertilizers

AGrower good quality production at competitive prices

AGovernment environmental regulations
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European legislation

AGroundwater
b Nitrate Directive <50 mg NO ./l

AWater Framework Directive
b Groundwater
b Surface water
b Nutrients and crop protection chemicals
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Nutrient

P205
K20

Ca

Range in uptake
kg/ha

90 1 200
1517 35
/5 1 165
20 -42

60 1 140

Range in nutrient content
g/100 g

1.7 1T 3.5
0.2 1 0.45
1.1 7 2.6
0.2 1 0.6
0571 1.9



Open field production

P saturation NO3 content

1950 1992 1994 1996 1598 2000 2002 2004 2006 2008 2010
meetsaar




Open field production

Use standards for

ANitrogen crop, soil type
APhosphate soil phosphorus status ( Pw)
AAnimal manure maximally 170 kg total -N

and 85 kg P ,0:/ha
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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 s/ha
Clay soils <136 kg NO ;/ha
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Open field production

ASoiI organic matter (SOM)
b Physical fertility
b Chemical ,,
b Biological ,,

Natural decomposition 21T 8%

soll type, age of SOM,
temperature, moisture content
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Jaar na toedienen

Bodemorganische stof — — Compost
= - - ‘Rundveedrijfmest Groenbemester




Container cultivation

ALimited volume
ASubstrate chemically poor
Alrrigation and fertilization is necessary
Fertilization
AI\/Iacro and micro nutrients
AControIIed release fertilizers
ALiquid fertilizers
b kg/ha THmmol/l
b obligation to recycledrainwater
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Container cultivation

ABasic fertilization 0.5 7 1.5 kg Pg mix+ micronutrients/m
ALiming if required

ACRF: composition, release period
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Container cultivation

Target values for the salt content of substrate
Crop salt EC Na Cl S
sensitivity mS /cm

Sensitive

Moderate sensitive

Tolerant
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Container cultivation

Target values for nutrient content of substrate

(mmol /I 1: 1.5 volume extract)

Crop nutrient N P K Mg Ca S
demand
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Container cultivation

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

\\ P K Mg Ca S
<0.2 <0.7
0.2 -04 0.7 - 1.0
0.41 - 0.6 1.1 - 1.7

061 -0.75 18 -21
>0.75 >2.1

Adjustment (mmol /)

+0.25
+0.125
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Irrigation

Ways of irrigation
AOverhead

AEb and flow
ADrip

AEfficiency
AlLegislation
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Water quality

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

Propagation

Greenhouse T

sensitive
crops

pH 6571 75
ECmS/cm <0.5
Cl mmol /I <1.0
Na mmol /I <0.5

HCO,
mmol /I
SO, mmol /I

<1.0

<1.0

PRAKTIJKONDERZOEK
PLANT & OMGEVING
WAGENINGE NNEH

Outdoor 1 not
sensitive crops

Recirculation
Qutdoor i
sensitive crops
Greenhouse 1
tolerant crops
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New developments
Sollless culture

AsSoilless culture is not new
AThere are new systems developed

APot-in - pot
Adangingd cont ainer s
ADutch airpot U system

ABig containers
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