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= Challenges:

e World population is now three times higher than 1.00 years
ago (actual 6,8 billion)

e 2,4 to 3,3 billion people will suffer water shortage in 2025
e Poor water quality (salinity, pollution, pathogens)

e Competition between agriculture and industry / tourism

e /0% of water use world wide by agriculture

e > more Intensive production necessary
= more production with less resources (water, energy, soil...)

e - greenhouses?

WAGENINGENIIGEH




Y= 100-B-(EC - A)

Nater qualitv and quar

Salinity = crop stress, yield losses
Pathogens - yield losses

Scarcity of water - yield losses, quality
losses, decreased income

Increasing water prices

Relative yield

- resistant varieties, water purification,
out of the soll, closed cycles....

- greenhouses?

Desalinization'{@ant
of-Carboneras,
covers:1/3 of gater
needs of Almeria,
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Water use efficiency
kg fresh product per m®water
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growing system

Israel & Spain, Israel, Spain, Holland,  Holland, as
Spain, field unheated unheated improved climate- at left, with
plastic glass unheated  controlled re-use of
(1990) plastic glass with  drain water
(2000) carbon
enrichment

Stanghellini
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some 70% of
Irrigation

refill/rain




WUE in a closed
greenhouse high
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Water use efficiency closed greenhouse

kg fresh product per m*water
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growing system

Israel & Spain, Israel, Spain, Holland, Holland,agf Dutch
Spain, field unheated unheated unheated climate- atleft, witf "closed"
plastic glass "parral’, controlled re-use of \greenhouse

"parral" regulated glass, CO, drain water
ventilation enrichment
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nsed greenhouse

Minimum ventilation
openings, keep ventilation as
close as possible

Temperature and humidity
regulation with heat
exchangers and recovery
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Water losses to soll - emissions

Policy
Directive water and emissions in Europe

Directive about emission of nitrate, phosphate, chemicals and
neavy metals

e GLAMI emission norm of N and P to surface water

e Emission of chemicals important

e Goal 2027: Zero emission from a greenhouse

e Minimum emission to ground, water and air
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Water savmg potentlal i
of closed hydroponics in % i3

Water Nutrlents

Cucumber - 21 - 80

Roses - 28 42
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transpiration

Water losses to soll - emissions

rainwater
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condensation water
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- filter
- crop change
- work
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1,0, agalnst'chemlca ‘residues (today)
o o m wm=Carboprfilter (today)
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*:""* lnvé?téd osmosis, helophyte filter, bio filter
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Water processing unit of a
consortium of 4 growers:
(up_to-64 ha).-Price-of water:
» 0.7 to 0.8 €/m3
dependmg ‘on consumption
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Zuiver water na, door
bodempassage, een
extra barriére voor
bacterién en schimmels.

Zuiver water met

alleen nog zeer beperkte
hoeveelheid mineralen.

Deeltjes vrij en
biologisch
stabiel water.

srde Osmosa Bodempassage

Helofytanfilter Omgekeerde Osmose

Gietwater

Bt

Eesasssconl

ilib afgevangen.

v

Reststroom
{afvoer via risol)

http://www.aquareuse.nl/



Nater losses to soll — emissions

= Projects in greenhouses

e Recirculation roses
e Chrysanthemum on substrate
e Lysimeter use in chrysanthemum

= Project open field crops

e Leech out of the soll
e [rees on gutters




= Sensors:
= [ensiometer

= WET-sensor (Water content,
EC, Temperature)

m Wireless sensor network

= Control:
| Tlme |l l
= Sensor based v T e
= Model based (e.g. ET) £ng VIR Y o %

= Water sources with W el |
different quality So

)
Moisture Measurement
in Root Zone
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Nater losse ' ind contrg

Waterman = Soll Sensor Activated Control for
Water Management S Cimate

Goal: minimum penetration of ® TRANSPIRATION
water in ground water In open-

" FERTIGATION
field
Virtual closed system
Sensors for water content and

| |
EC |
Models for evapotranspiration T —
and nutrient uptake Emission water
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Decision Support Systems “EOW
AlD

Flow Aid = Farm Level Optimal Water management

= Combining different information from
Weather forecast
Water storage
Climate data (temperature, irradiation, wind)
Economical data of farming system
Soil based sensors (water content, EC, temperature)
Crop models (growth, transpiration, salinity tolerance)

= Support decision of grower = ,,apply water now*
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Nater eftficier

= Protected cultivation improves
water use efficiency

e Closed greenhouses reduce
water losses to air

e Recycling in hydroponics
reduces water emission to soill

e Regional water recycling =l b
= Sensors and intelligent control [
= Models and decision support |g=¥

system
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Thank you for your
attention!
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