Zero emission cultivation in greenhouse horticulture

Status and future developments
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—phalaenopsis, potted orchids

— Gerbera, rose, young
vegetable plants
Strawberry, aubergine, sweet
pepper
cucumber, potted plants,
young plants ornamental
—tomato, herbs

—tulips
= QOrchid (cymbidium)
= Anthurium

—other vegetables



Current situation

" N still too high in major
greenhouse area

" Also still (too) high for plant
protection products
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Beoordeling stikstof, Kaderrichtlijn Water, 2021

Bron: IHW (waterschappen, RWS); bewerkt door PBL

PBL/junz2
www.clo.nl/nlo25217



Soilless cultivation
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Drain water
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Reasons:
Sodium accumulation
Diseases
Growth inhibition
Inbalanced nutrients
Technical failures
Intuition:

o Refresh

o Safety

Drain storage tank
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Treated drain storage tank

I Discharge:

e 1-10% of water
and fertilizers
discharged

e \Water treatment
required



" EC-controlled fertigation

" Lower uptake of:

e Calcium

® Potassium

e Ammonium

" Direct toxicity
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Sodium - Increased threshold
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Sodium threshold 10 mmol/L
(40 m3/ha discharge)

Sodium threshold 5 mmol/L
(530 m3/ha Discharge)
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Sodium: What is the problem?

" Input - uptake = accumulation

Crop Threshold Uptake
(mmol/L) (mmol/L)

Tomato 10 -2 20 1

Rose 4 ->6-10 0.3

Gerbera 10 - 15 0.4

Potted orchid |2 > 6 - 10

Sweet pepper |10

Source: Sonneveld & Voogt 1990 + recent research Wim Voogt
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Sodium: what options do we have?

Low productivity _ Optimal situation
(nutrient deficit) Optimal productivity

Improvedll quality

Decreased
quality

Optimal EC

I
Minimal EC
I

1.3 mS/cm
= 14.3 mmol/L Na Cl
| A
Low quality I \
1.7 mS/cm 3.0 mS/cm Decreased
i productivity

| (salt stress)

WAGENINGEN #EC

UNIVERSITY & RESEARCH

Product quality e

(shelf life)

sy Growth / productivity

o]



Potential accumulating substances
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ntration of

" Zinc
® Boron

" Cleaning agents

WAGENINGEN Phytotoxicity testkit
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Filter rinsing water

A

Buffer

| Heavy cloth filter |

Cloth
filter

A ﬂk
Rinsing
water
Galileo
6Matic | Air
25 pum | Assist
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Future developments in high tech greenhouses
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Future developments in high tech greenhouses

Transpiration
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Fresh
water

Additional supply
water source

Reuse

Treated drain water

Microbial ecosystem
support

Circular economy



Thank you for your
attention!

Questions?
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