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HOW MUCH WATER IS NEEDED TO 
PRODUCE THESE FOODS ?
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HOW MUCH WATER IS NEEDED TO 
PRODUCE THESE FOODS ?

HOW MUCH WATER DO WE USE TO 
PRODUCE THESE FOODS ?
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WATER REQUIREMENTS AND MANAGEMENT 

SKILLS FOR A SUSTAINABLE FOOD PRODUCTION

• Why plants need water to produce foods
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3

4



3

©JGirona/IRTA(2022)

Runoff 

Deep Percolation

Absorption

Irrigation & RainE

The plant water pathway

Foods & Water

©JGirona/IRTA(2022)

5

6



4

Runoff 

Deep Percolation

Absorption

Irrigation & RainE

The plant water pathway

Foods & Water

©JGirona/IRTA(2022)

Runoff 

Deep Percolation

Absorption

Irrigation & RainE

The plant water pathway

Foods & Water

Transpiration

©JGirona/IRTA(2022)

7

8



5

H2O
CO2

Biomass Production = f (Transpired Water)

PHOTOSYNTHESIS

Foods & Water
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El papel del agua en la producción de alimentos
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• We need water to produce foods.
• Without water there is no food.

To take home

©JGirona/IRTA(2022)

WATER REQUIREMENTS AND MANAGEMENT 

SKILLS FOR A SUSTAINABLE FOOD PRODUCTION

• Why plants need water to produce foods

• How much water is needed to produce foods
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Almonds in Lleida:  (C. Study Girona et al, 2020)

Annual Evapotranspiration (ETo): …..    1050

Annual Rainfall (mm): ……………….     350  

Yield (kg/ha): ………………………...  2500

Annual Orchard ETc: ………………….   815                

Applied Irrigation Water: …………….    730
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Almonds in California:  (C. Study Goldhamer and Fereres, 2017)

Annual Evapotranspiration (ETo): …..    1530

Annual Rainfall (mm): ……………….     118  

Yield (kg/ha): ………………………...  3900

Annual Orchard ETc: ………………….  1370                

Applied Irrigation Water: …………….   1250
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Almonds in Lleida:  (C. Study Girona et al, 2020)

Annual Evapotranspiration (ETo): …..    1050

Annual Rainfall (mm): ……………….     350  

Yield (kg/ha): ………………………...  2500

Annual Orchard ETc: ………………….   815                

Applied Irrigation Water: …………….    730

Almonds in California:  (C. Study Goldhamer and Fereres, 2017)

Annual Evapotranspiration (ETo): …..    1530

Annual Rainfall (mm): ……………….     118  

Yield (kg/ha): ………………………...  3900

Annual Orchard ETc: ………………….  1370                

Applied Irrigation Water: …………….   1250

Irrigation Water Productivity:   0,31 kg/m3 of irrigation water  

Irrigation Water Productivity:   0,34 kg/m3 of irrigation water

EvapoTranspiration Water Productivity:   0,26 kg/m3 of ET water  

EvapoTranspiration Water Productivity:  0,27 kg/m3 of ET water  
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How much irrigation water is needed to Produce ….

?
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How much irrigation water is needed to Produce ….
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How much irrigation water is needed to Produce ….
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Apples

Walnuts

Olives (Olive Oil)

Almonds

Peaches

Wine Grapes

Cherries

Hazelnuts

Apricots

Maize

7300 m3/ha

2500 kg/ha

2,92 m3/kg

7500 m3/ha

2000 m3/ha

10000 kg/ha

6400 m3/ha

65000 kg/ha

5500 m3/ha

45000 kg/ha

(Girona et al., 2010) 

(Girona et al., 2003) 

(Girona et al., 2020) 

(Lampinen and Girona, 2017) 

(Nicolás et al., 2013) 

4200 m3/ha

3500 m3/ha

35000 kg/ha

(Marsal et al., 2010) 

(Girona et al., 2006) 

2600 m3/ha

12000 kg/ha

7000 m3/ha

15000 kg/ha

(Rufat et al., 2006) 

7500 kg/ha

3500 m3/ha

2000 kg/ha

(Girona et al., 2007) 

(Gispert et al., 2012) 

2500 kg/ha

0,20 m3/kg

3,00 m3/kg

0,10 m3/kg

0,12 m3/kg

0,22 m3/kg

0,10 m3/kg

1,75 m3/kg

0,56 m3/kg

0,47 m3/kg

How much irrigation water is needed to Produce ….
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Almonds

Peaches

7300 m3/ha

2500 kg/ha

2,92 m3/kg

5500 m3/ha

45000 kg/ha

(Girona et al., 2003) 

(Girona et al., 2020) 

0,12 m3/kg

How much irrigation water is needed to Produce ….

87% Water

8% Water

0,95 m3/kg DM

3,18 m3/kg DM

13% DM

92% DM
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87% Water

8% Water

0,95 m3/kg DM

3,18 m3/kg DM

The Whole Fruit

The Seed (kernel)

R [ Kernel / Whole Fruit ] =  0,28 0,90 m3/kg DM

13% DM

92% DM
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Almonds

Maize

7300 m3/ha

2500 kg/ha

2,92 m3/kg(Girona et al., 2020) 

7000 m3/ha

15000 kg/ha

(Rufat et al., 2006) 0,47 m3/kg

How much irrigation water is needed to Produce ….

The Water Opportunity Cost

3,50 €/kg

0,20 €/kg

1,25 €/ m3 Water Value

0,43 €/ m3 Water Value

©JGirona/IRTA(2022)

• We need water to produce foods.
• Without water there is no food.

• We need a lot of water to produce any food

To take home

©JGirona/IRTA(2022)

29

30



16

WATER REQUIREMENTS AND MANAGEMENT 

SKILLS FOR A SUSTAINABLE FOOD PRODUCTION

• Why plants need water to produce foods

• How much water is needed to produce foods

• We need Food to Feed …. 

©JGirona/IRTA(2022)

We need Water To Feed our People

©JGirona/IRTA(2022)
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We need Water To Feed our People
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We need Water To Feed our People

©JGirona/IRTA(2022)

We need Water To Feed our People
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We need Water To Feed our People
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We need Water To Feed our People
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• We need water to produce foods.
• Without water there is no food.
• We need a lot of water to produce any food.

• With CC, increase in World Population and 
change in food habits, we need much more food 
to feed our people, and we don’t have enough 
water to produce these foods if we remain BAU. 

To take home

©JGirona/IRTA(2022)

WATER REQUIREMENTS AND MANAGEMENT 

SKILLS FOR A SUSTAINABLE FOOD PRODUCTION

• Why plants need water to produce foods

• How much water is needed to produce foods

• We need Food to Feed …. 

• Research, Knowledge and Technology to Improve 

Water Use Efficiency

©JGirona/IRTA(2022)
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Foods & Water

©JGirona/IRTA(2022)

Flood Irrigation

High Tech & KnowGood TechLow Tech.

69 litres  (55)

31 litres (17)

38 litres (24)

Drip Irrigation

44 litres (30)

63 litres (49)

How to improve Water Productivity

NT

(Irrigation Water)

(Rufat et al., 2002; Girona et al., 2012)

©JGirona/IRTA(2022)
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REMOTE SENSING

©JGirona/IRTA(2022)

Paso 5. Decisiones de programación de riego

Mapa de estrés hídrico en viña

ΨL=-1.2 MPa

ΨL=-1.2 MPa

ΨL=-0.9 MPa

ΨL=-1.0 MPa
ΨL=-0.6 MPa

ΨL=-1.1 MPa

ΨL=-1.2 MPa
ΨL=-1.2 MPa

ΨL=-1.4 MPa
ΨL=-0.6 MPa

ΨL=-1.4 MPa
ΨL=-1.2 MPa
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S 
Internet

meteo

Controlador de reg

Red de 
sensors

Comunitat de regants
Usuari

Servidor 
per 
reprograma
ció del reg

Artificial Intelligence

(J.Casadesús, 2016)
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www.irridesk.com

AGRONOMICAL RESEARCH TO IMPROVE KNOWLEDEGE
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• We need water to produce foods.
• Without water there is no food.
• We need a lot of water to produce any food.
• With CC, increase in World Population and change in food habits, we need 

much more food to feed our people, and we don’t have enough water to 
produce these foods if we remain BAU. 

• We need to Improve Productive Water Use 
Efficiency. It’s difficult, but possible: RESEARCH & 
TECHNOLOGY

To take home
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WATER REQUIREMENTS AND 

MANAGEMENT SKILLS FOR A 

SUSTAINABLE FOOD PRODUCTION
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This presentation and all its contents are protected by current legislation on industrial and 

intellectual property. Therefore, it is expressly forbidden to reproduce, copy, modify or transform it 
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