Developments in Greenhouse Horticulture Research

With emphasis on rooting media systems

Chris Blok, Wageningen UR Greenhouse Horticulture
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m Closed Greenhouse
Higher CO,
_ess CO, emission

Higher production
Higher RH

e Energy exchange
e Lower energy use
e Energy storage

e Air distribution
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m Heat storage
e 200-300 m

m Earth heat

e >1000m
m Risk sharing!
e Role society
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\ nnovation en Demo Gentrum
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WATER

m Recirculation
of drain
water per
grower

WAGENINGEN[NGHE

Yuiiaiy




WATER

m Recirculation per cluster
m Recirculation per polder (role society)
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m [reatment
diseases +
breakdown
chemicals
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HT

m Assimilation light
Amount
Duration
Pattern
Saturation
Penetration
Leaf level effects
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HT

m LED

e Red
e Blue

e Depth
e Heat

m Diffuse light
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m Biological
oe]qlife]
of Insects,
funghi,
nematodes




m Climate




m [reatment
diseases +
breakdown
chemicals
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NHC

m | EXAN deck

m Foam glass deck
m /ig/ag deck

m Polyethene tunnels
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De robot

uit drie onderdelen

Plukrobot

NAON AND

bestaat

Snijrobot

Met twee camerzatjes
vrlgt de snhijrobot de
steal van-de raos tot
cla quiste lengte arm af Kiikrobot meet de rijpheid
te knippen is beraiict en positie van de rozen.



AUTOMATION AND GROWING SYSTEMS

m Sorting with image analysis
m Logistic systems (mobile beds)

m ..\..\..\..\kantoordata\Papers
charlotte\VIDEOQ TSWTS 02 1.VOB
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ROOTING MEDIA definitions

m All rooting space except soil in situ (Steiner)

m Hydroponics is the practice of growing plants In
nutrient solutions either with substrate (North
America) or exclusively in water (Europe)

m Systems where the rooting medium contributes no
nutrients nor 1onic adsorption or exchange
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Recipe-EC
Supply-EC
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m Chrys., Eustoma m |Ssues
e Density increase e Which substrate?
e Combining phases e Synchronized flowering
e Recirculation
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3O TRA Ste

m Vegetables m Products
o Central harvesting e No substrate (mist)
e Static position of the head e Sheetlike substrate




SUBSTRATE materials

m Organic; peat, coir products, wood fiber, bark




SUBSTRATE materials

m Mineral; rockwool, perlite, vermiculite, clay pellets




SUBSTRATE materials

m Synthetic; oasis, foams, fibers, gel
m Poly phenole, poly urethane, poly acryl




SUBSTRATE materials

m Bulk waste; green compost, straws, coir products

Torrefacted
reed straw

Y




m Environmental m Growth
e Disinfection e Standardization
e Recirculation e Nutrient dosage
o Efficiency W /N /E /P e Irrigation
e Area efficient

Best possible LCA!
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Kipp e.a., 2000
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Kipp e.a., 2000
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SUBSTRATE properties: Resistance to rooting
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Gaag, van der, and Wever, 2004

WAGENINGENNGHE

Yuiiaiy



Wever and Kipp, 2004
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differences with sall

m Depth 5-10 cm versus >100 cm
m Volume 10-20 liter versus > 500 liter
m Irrigation >20 / d versus 1/week
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onsequences

m Wetter; 90% vs 30% water in v/v
m Milimole per liter instead of mg per kilogram
m Higher water uptake; fast transport at low gradients
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—&— Rockwool drying

=0~ Rockwool rewetting
®- Peat drying

=O— Peat rewetting
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Da Silva, Wallach, Chen, 1995
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water content (% v/v)
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—&— hydraulic conductivity in cm-1.min-1
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air-filled porosity {-)
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oen [ransport

m Max. plant use 0.2 mg/gr/h F.W.of the roots
e 200 mg.m-2.h-1

m Max. supply 8 mg.L-1 irrigation supply
e 8 mg.m-2.h-1

m Most oxygen from the ambient air

e Water movement (mass transport)
e Diffusion
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—— Verdamping — Watergift —— Som wateropname ——— Som Drain —— Goot direct gemeten
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m Rooting media are going to increase world wide
m System development is not yet systemized

m Producing sufficiently large quantities of safe food In
sustainable systems implies hydroponic culture

General conclusion

m Sustainability 1s by nature the main challenge for
agriculture
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Nageningen UR Greenhouse Horticulture
Innovations for and with horticulture

© Wageningen UR
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m Environmental
e Disinfection
e Recirculation
e EfficiencyW/N/E /P
o LCA
e Area efficient

m Growth
e Standardization
e Nutrient dosage
e [rrigation
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. AdVantages

Costs

Waste

More complex LCA’s
Auto Inhibition

Not yet cradle to cradle




differences with sall

m Depth 5-10 cm versus >100 cm

m Volume 10-20 liter versus > 500 liter
m Nutrients In irrigation water

m Concentration instead of capacity

m No base dressing / nutrient storage
m Irrigation >20 / d versus 1/week
m Density, water content, air content
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onsequences

m Wetter; 90% vs 30% water in v/v

m Higher uptake; faster transport at lower gradients
m Control of the ratio water / nutriénts

m Milimole per liter instead of mg per kilogram

m Stability; stable 5-10 cm
m Air supply maybe critical (transport)
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