EUROPEAN FEDERATION OF THE TRADE
C EUROPEAN FEDERATION OF THE TRADE IN DRIED FRUIT, EDIBLE NUTS,
PROCESSED FRUIT & VEGETABLES AND PROCESSED FISHERY PRODUCTS
NVESTIGACION | Y| TECNOLOGIA |
GROALIMENTARIA

Lleida, 12" January 2022

WATER REQUIREMENTS AND
MANAGEMENT SKILLS FOR A
SUSTAINABLE FOOD PRODUCTION

Joan Girona-Gomis, PhD
Researcher at Efficient Use of Water In Agriculture Programme

IRTA

lH[[ Generalitat de Catalunya

,/;’
v/l
o M |
B A3 e
y I,{ !Q,,P’ i

o 87, 4

&2 «/.A p Y /

. HOW MUCH WATER |
‘PRODUCE THESE FOODS 7

— ) g
M oot IRTA ©JGirona/IRTA(2022)




" HOW MUCH WATER |
PRODUCE THESE FOODS ?

| &= HOW MUCH WATER
2 " PRODUCE THESE FOODS ?

PPEY

/aw o

}’“»'-'-, A

= P e / N W e ¢ o y 3 e
e, IRTA’ ©JGirona/IRTA(2022)

WATER REQUIREMENTS AND MANAGEMENT
SKILLS FOR A SUSTAINABLE FOOD PRODUCTION

Why plants need water to produce foods
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Foods & Water

The plant water pathway
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PHOTOSYNTHESIS

Biomass Production = f (Transpired Water)

Intercellular Mesophyll
spaces cells
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Yield (tm/ha)

(Hanks, 1983)
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ALMOND

Yield (kg / ha)

(Girona et al., 1997, 2005, 2011)
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We need water to produce foods
Without watér there is no food.
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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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&2 Annual Evapotranspiration (ETo): ..... 1050
Annual Rainfall (mm): ................... 350
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Annual Orchard ETc: ........ e o 815
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¢ AImondsm Lleida: (C. Study Girona et al, 2020)
Annual Evapotranspiration (ETo): ..... 1050
Annual Rainfall (mm): ................... 350
Yield (kg/ha): ........cooceminiiiieninanens 2500
Annual Orchard ETc: ...... ..o 815
Applled lrrlgatlon Wate
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Almonds in California: (C. Study Goldhamer and Fereres, 2017)
Annual Evapotranspiration (ETo): ..... 1530
Annual Rainfall (mm):........cc0e. 118
eld(kg/ha): ...coooe e 3900
Annual Orchard ETc: ...... ... 1370
Applied Irrigation Wate . 1250
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' AImondsm LIelda (C. Study Girona et al, 2020)
Annual Evapotranspiration (ETo): ..... 1050
Annual Rainfall (mm): ... 350
Yield (kg/ha): . . 2500 ¢=m
Annual Orchard ETc .. 815
Applied Irrigation Water: ................ 730

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

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

= Annual Evapotranspiration (ETo): ..... 1530
Annual Rainfall (mm): w118
Yield (kg/ha): ......... ... 3900 ¢
Annual Orchard ETc: ...................... 1370
Applied Irrigation Water: ................ 1250

Irrlgatxon Water Productmty 0,31 kg/m? of lrrlgatlon water
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¢ Almondsm Llelda (C. Study Girona et al, 2020)
Annual Evapotranspiration (ETo): ..... 1050
Annual Rainfall (mm): ....... .. 350
.. 2500 ¢um
A ¢ 815 @
Applled Irrlgatlon Water ................ 730

Almonds in California: (C. Study Goldhamer and Fereres, 2017)
Annual Evapotranspiration (ETo): ..... 1530
Annual Rainfall (mm): ..o 118
yaerdka/ha): .ccooureniininenianiiieninns 3900 ==
Annual Orchard ETc: ..........c........... 1370 ¢=
Applied Irrigation Water: ................ 1250

Irrigation Water Productivity: 0,31 kg/m? of irrigation water -~
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EvapoTransplratlon Water Productivity: 0,27 kg/m?® of ET water
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How much irrigation water is needed to Produce ..

Apples 6400 m%/ha
65000 kg/ha

(Girona et al., 2010)

Peaches 5500 m3/ha

45000 kg/ha

(Girona et al.,, 2003)

Almonds 7300 m3/ha

2500 kg/ha

(Girona et al., 2020)

Olives (aiive oil) 2000 m3/ha
10000 kg/ha

(Gispert et al., 2012)

Walnuts 7500 m3/ha
2500 kg/ha

(Lampinen and Girona, 2017)
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Wine Grapes
12000 kg/ha

(Girona et al, 2006)
Cherries
35000 kg/ha
(Marsal et al, 2010)
Hazelnuts
2000 kg/ha

(Girona et al., 2007)

Apricots
7500 kg/ha
(Nicolas et al., 2013)
Maize
15000 kg/ha

(Rufat et al., 2006)

2600 m%/ha

3500 m3/ha

3500 m3/ha

4200 m?/ha

7000 m/ha
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Apples 6400 m®/ha
65000 kg/ha

(Girona et al., 2010)

Peaches 5500 m3/ha
45000 kg/ha

(Girona et al., 2003)

Almonds 7300 m¥/ha
2500 kg/ha

(Girona et al,, 2020)

Olives (olive oil) 2000 m3/ha
10000 kg/ha

(Gispert et al., 2012)

Walnuts 7500 m3/ha
2500 kg/ha

(Lampinen and Girona, 2017)
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35000 kg/ha
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Hazelnuts
2000 kg/ha

(Girona et al., 2007)
Apricots
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(Nicolas et al., 2013)

Maize
15000 kg/ha

(GUEE V)
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3500 m3/ha
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How much irrigation water is needed to Produce ..

Peaches 5500 m3/ha 13% DM
45000 kg/ha mm) 87% Water mmm) 0,95 m3/kg DM

(Girona et al.,, 2003)

Almonds 7300 m3/ha 92% DM
2500 kg/ha mem) 8% Water mmmmhp 3,18 m%/kg DM

(Girona et al., 2020)
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How much irrigation water is needed to Produce ..

Peaches 5500 m3/ha 13% DM

45000 kg/ha mmm) 87% Water mmm) 0,95 m3/kg DM
(Girona et al.,, 2003) The Who’e Fruit
Almonds 7300 m3/ha 92% DM

2500 kg/ha memm) 8% Water =) 3,18 m3/kg DM
(Girona et al., 2020) The Seed (Kernel)
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How much irrigation water is needed to Produce ..

Peaches 5500 m%/ha 13% DM
45000 kg/ha mm) 87% Water  mmmm) /kg DM
etWhole Fruit

(Girona et al.,, 2003)

Almonds 7300 m/ha 92% DM

2500 kg/ha mem) 8% Water wmmm) 3,18 m3/kg DM
(Girona et al., 2020) The seed (kel'nel)

R [ Kernel / Whole Fruit ] = 0,28 lkg DM
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How much irrigation water is needed to Produce ..

Apples 6400 m3/ha Wine Grapes 2600 m3/ha
65000 kg/ha B 12000 kg/ha
(Girona et al, 2010) - (Girona et al, 2006)
Peaches 5500 m/ha Cherries 3500 m3/ha
45000 kg/ha “ 35000 kg/ha

(Girona et al., 2003) (Marsal et al,, 2010)
Almonds 7300 m¥/ha Hazelnuts 3500 m¥/ha
2500 kg/ha 2000 kg/ha
(Girona et al., 2020) (Girona et al,, 2007)
Olives (oive 0iy 2000 m3/ha _ Apricots 4200 m3/ha
10000 kg/ha 7500 kg/ha

(Gispert et al., 2012) (Nicolas et al., 2013)

Walnuts 7500 m3/ha P | Maize 7000 m3/ha
2500 kg/ha i [ 15000 kg/ha

(Lampinen and Girona, 2017) e (Rufat et al., 2006)
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How much irrigation water is needed to Produce ....
The Water Opportunity Cost

3,50€kg [ 1,25€/m* WaterValue |

Almonds 7300 m3/ha

2500 kg/ha

(Girona et al., 2020)

0,20€/kg [ 0,43€/m* Water Value |

Maize 7000 m3/ha
15000 kg/ha

(Rufat et al., 2006)
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To take home V‘ .

We need water to produce foods.
Without water there.is no foed.

We need a lotof water to produce any.food

, g
ot IRTA ©JGirona/IRTA(2022)

15



I

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 ....
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We need Water To Feed our People

1990
2007

2030

Piramide de I'alimentacié saludable
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Pi rémlde de I'alimentacié saludable

F Generalitat IHTAI;
% de Catalunya

Plrémlde de l'alimentacié saludable
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We need water to produce foods
Without water there.is no fooed.
We need a lot of water to produce any food.

With €C, increase in World Population and
change-in food habits, . we need much more food
to feed our people; and we don’t have enough |
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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
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Foods & Water

Eﬂ' Generalitat IHTAI;
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3 HoWto improve Water Productivity

Flood Irrigation

Eﬂ' Generalitat IHTAI;
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" Low Tech.

Drip Irrigation

Good Tech

5 High Tech & Know

~

. (Rufatetal., 2002; Girona et

' B
7

©JGirona/IRTA(2022)

al,, 2012)
T

21



REMOTE SENSING
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Feca
parimetro
Escala

Zona
Valor zona

uar
N ZONAI317 W ZONAI321
ZONAL319

(J.Bellvert, 2016)
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Artificial Intelligence

www.irridesk.com

(J.Casadesus, 2016)
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AGRONOMICAL RESEARCH TO IMPROVE KNOWLEDEGE
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To take home ¥ M -4

We need water to produce foods.

Without water there.is no fooed.

We need a lot of water to produce any food. {
With CC, increase in World Population and change in. food habits,we’ heed
much more food to_feed aur 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 diffieult,/but possible: RESEARCH & |
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We need water to produce foods.

Without water theress.no food.
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We need a lot of water to produce any food.

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

With CC;increase in World Population.and change in food habits, we need I

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