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What makes good water management in There will be more people in the world and
horticulture? they will be richer (FAO, 2009)

Cecilia Stanghellini :
Wageningen UR Greenhouse Horticulture, Wageningen, NL ® World food production must increase by 70%. by 2050
cecilia.stanghellini@wur.nl = 90% of the growth in'crop production Will come from

intensification
e higher yields
e increased cropping intensity.

" This would be in Iin&with pas

" ...but represents a major ch
and public research

nwantuluucnm @ﬂgﬂenm ViterbO, Sept 19th, 2013 nwantuluu:Nl!li-
Will there be enough water? Will there be enough water?
Virtual water content of diets Virtual water content of diets

Diet Water (m3/person/day) Water (m3/person/day)

Reference (US) 5.4 Reference (US)
5% reduction animal products 4.6 5% reduction anig
Poultry replace 50% of beef 4.8
Vegetables replace 50% of red meat 4.4
50% reduction in animal products 3.4
Vegetarian D‘omesfic watér usé g 2.6 VegetarianA
Survival beltl\jvs:rrlogel i:‘nd 1.0 Survival 1.0
0.2 m3/person/day suurce: World bank, 2006 Source: World bank, 2006

nwaﬂtmlmn, nwAEENINEENm

Emphasis will be on three components of Efficiency of water use
water productivity (World Bank, 2006) e <\
IR,
" increasing irrigation efficiency to copiVieya e
plant root more efficiently %

" improving yields per cubic meter @f

" increase income and employment
water consumed.

...and I am going to
show that technology
and competences are

essential in all

- ___r{%ﬁrlltlrr’it‘ij?fn ~30% of irrigation

nwaﬂtmlmu:NL
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Water: why in excess? Good management = irrigation when needed

" Yields are reduced by
water deficit

" Yields are reduced by
salinity

Water Use Fertilizer Mean crop Class 1
(mm) _ (Kgw/ha) weight (g) (%)

Treatment| irrigation was controlled by

" and not by excess soil sensors, to maintain pre-

water (within limits) A (ref) 186 100 516 98.6 Iset sloil water content and EC
B 70 100 528 og.g | VE®
" Melius abundare qua c 70 83 592 572

FLOW-AID consortium, 2010 (EU-FP6)|

deficere (better to be o 70 s8 595 98.4 | los Balendonck

on the safe side)

- : 5 drough -
I : v o salinity i B :

A typical win-win?

Open [Closed
1067 5334 | 3982
211.7 | 1041 621
21 196 | 149
1384 1234 | 11

Water 777 ha’
N kg ha!
P kgha!
K kg ha?

=>The grower won't do¥i
Euphoros consortium, EU FP7 2010 regulations

Luca Incrocci

nwautnlmusz nwautnlmu:Nm

If a grower could choose: What is the maximum acceptable EC of
@ water?
Question to
growers in
A “mature” and
€ “growing” markets

@ ®Growing

® Cheap, poor ?:lr?rlc.;(ﬁtS: POL; H;
quality water H

% of respondents

®Mature markets:

= More expensive, NL; B; UK; DK;
good quality F; FIN; USA
water

Source: Peter Stradiot, Innogreen

nwautnlmusz nwautnlmu:Nm
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“Closed” water cycle How much leaching is necessary?

m

~63%0 of 8

irrigation OB

el / ° Water voIL_Jme spiratio
° in system: L/m2/year

2 +10 L/m?2
Cmax

{ Concentration mmol/L
of irrigation

water:

3 0.5 mmol/Ly,

Irrigation e 1 mmol/Ly, Ieaching
L/m?/year

nm:m.wmm ¥ How much N, P, K in the environment?

Emphasis will be on three components of Soil productivity of tomato
water productivity (World Bank, 2006)

" increasing irrigation efficiency to co,
plant root more efficiently

" improving yields per cubic meter

" increase income and emplg;
water consumed.

Control of production factors

Awanmmmn nwmmmumm

Water productivity of tomato (kg/m3) How does a greenhouse work: temperature

® Solar energy is trapped > heat

Environment " Excess energ

Outdoors  Greenhouse

Management
Average 1.4 8.2
Excellent 4.8 18.9

results of a national survey carried out by the University of
Sevilla on behalf of the Spanish government

Adapted from: E. Fereres, personal communication

nwaﬂtnlmule!ﬁ- nwaﬂtnlmu:Nm

Dutch Ministry of Economic Affairs KB-12-001.01-005
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Efficiency of water use
P K |

about 10 kg(omato /mzyeaf

~___infiltration
& run-off

crop harvest index Factors affecting harvest index
Sorghum 0.20—0.35
" GENETICS GENETICS GENET
Rice, Soya 0.25—0.35 . =ik >
e but no evidence of it in greenhoeuse;
Mais, Sunflower 0.30—0.35 S
n
Pepper 0.20—0.40 Length of the crop,
Legumes ~0.50 ® Crop management
Wheat 0.30 > 0.5 © CO, enrichm
Round tomato ~0.65 * Generative
e Improved co
Potatoes, Beets, Cassava 0.70—0.80 . .
e Improved light{
Lettuce and leaf vegetables 0.90
nwmmmumm nwassf«_._y;;»f

LAI in commercial farms:

Efficiency of water us

N w ES 3

Leaf Area Index (m? m)

o

50

Ep Heuvelink

uwasznmszu

_infiltration
& run-off
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Transpiration (TE) of crops “Closed” water cycle | sunradiation
~63% f
TE (kgcoz/kgHzo) 1/TE (I/kg) .
refill ° e
~90% of uptak
C, 0.002 500 o e
Tra atig
C, 0.004 250 {
CAM 0.015 67 |
GENETICS... -
what can we do? | |
~30% of irrigation
nwa::NlNu:Nm nwa::NlNu:Nm
Really closed water cycle sun radiation Water use efficiency (liters/kgismato)

Control of production factors

60

50

A. lsrael & Spain, field production, drip-irrigated
B. Spain, unheated plastic 'parral'

C. lIsrael, unheated glasshouse

D. Spain, unheated ‘parral', regulated ventilation
[=

F

G.

‘ 5632010k
<" in aclosedgree e .
WUE-=1/harvest index s

. Holland, glasshouse, climate control, CO2
. Holland, same, with re-use of drain
. Holland, 'closed' greenhouse with cooling

40 4|

30

liter water per kg product

~4 1/kg
) ~30% of irrigation
nwaﬁtnlmu:Nl!li-
Emphasis will be on three components of Productivity of irrigation water (gross income)
water productivity (World Bank, 2006)
= Almeria Open field Greenhouse
vegetables vegetables
Productivity €/m3 1.6 6.12

® Water use in Dutch greenhouses is about 800~

® Economic water use efficiency is: —\J'\’(ﬂ oﬁ
2 X\
‘(\'\9‘(\ PR
e ‘e( \Na‘e
W of Martinez, 2002
nwantuluu:Nl!li-
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Good water management

" High productivity of crops m

® good crop management ”
> skills e “world”

® Reduce excess irrigati

e Smart irrigation 2>
technology - skills

Fordsomelpicturestandiunpublishedidata’]
= osiBalendonckA\Wageningen L8

i EliasiherernesHsevillafES
IEpfhicuvelinkageningen g 8
Dummﬁ'ﬁ

I w?mmF/\

® Reduce need for excess;
irrigation
e Irrigation water of good

quality = investment &
skills

- Viterbo, Italy, Dutch Ministry of Economic Affairs KB-12-001.01-005
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