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Sustainability of Alfalfa Cropping Systems 
in a Water -Challenged Future
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Key Issues and Questions

Limits to water supply is a major challenge worldwide

Alfalfa often has a large water footprint

In arid regions with limited irrigation supply, should 
alfalfa be eliminated?

Or does it have important biological characteristics to 
adjust to a water -challenged future?
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Water Scarcity ï a world issue

Water for Sustainable Food and Agriculture, FAO 2017

ÅCrop 

Evapotranspiration 

(ET) demand exceeds 

renewable water 

resources 20->40%.

Å Irrigation in necessary 

to conduct agriculture 

in many areas
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Population and Water Withdrawl

Boretti and Rosa, 2019 Nature.
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A future of Scarce Water

Worldwide Issue

Nearly 6 billion people will suffer clean water 
scarcity by 2050 (FAO)

Link to economic growth
ïWater demand growth is greater than population

Drivers:
ï Increased Demand, competition for water (ag, cities, environment)

ïReduction in Supply

Drought ð

Climate change, uncertainty, rainfall patterns

ïPollution of water supplies

Water for Sustainable Food and 

Agriculture, FAO 2017
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US Irrigated Alfalfa

45% -52% of US alfalfa is produced in 
irrigated regions

Ç Alfalfa is often 
the #1 water 
user in 
western states
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15.5 billion M3

(15.5 meters of water/1 million hectares)

Irrigation applications:

Irrigation Water Applied to Alfalfa (USA)
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Alfalfaôs water footprint

Australia

Argentina

USA

Spain
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Challenges -An example: Colorado River Basin

Grand Canyon

Alfalfa
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Colorado Rivershed 2022

The Colorado Watershed

Continued depletion of Lake Mead 
Reservoir
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Depletion of the Colorado watershed

Alarming 
depletion since 
2000

What are the 
Causes?

ïDrought?

ïClimate 
Change?

ïDemand?



2025ïWorld Alfalfa Congress, Reims, France © D.H. Putnam

Why declining surface supplies?  

High Demand

ïUrban, ag, 
environmental

Exacerbated by 
period droughts

Climate Change? 
(No, but variation is 
key)

Increased demand: 
cities

However, Ag is the 
big player in demand

Demand

Supply


