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Alfalfa to get back into

planetary boundaries

Developing and Testing Alfalfa Cultivars 

Under Limited Water Conditions 

Charles Janssen, E. Charles Brummer, 
Daniel H. Putnam, Ali Montazar, Isaya 

Kisekka
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California’s Water Situation

New York Times, 25 Sept 
2023, America Is Using Up 

Its Groundwater Like 
There’s No Tomorrow

Imperial 
Valley

Klamath 
Basin

Water from 
Sierra Nevada 
mountains

Water from Colorado 
River (from Rocky 

Mountains snowmelt)

https://www.nytimes.com/interactive/2023/08/28/climate/groundwater-drying-climate-change.html
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• El Centro and Davis ~40 entries
• Established Autumn 2023
• Irrigation cut from July through October
• Which cultivars are best for deficit 

irrigation?
• Is there a cultivar x irrigation type 

interaction?

No apparent effect on stand persistence 
after first two years.

What is long term effect?

Funding from USDA-NIFA Alfalfa Seed and Alfalfa Forage Systems Program; US 
Alfalfa Farmers Research Initiative/USDA-ARS; CCIA; CAFA

Evaluating Cultivars Under Full & Deficit Irrigation

Full Irrigation

D
eficit Irrigation

Full Irrigation

D
eficit Irrigation

Davis, CA
Two reps per basin
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Yield, water savings, and persistence

Full Deficit Yield Penalty

Mg ha-1 dry matter

Davis 45 31 14 (-30%)

El Centro 51 42 9 (-17%)

Full Deficit Savings

Davis cm of water applied %
2024 90 47 48

2025 (thru Sept) 126 90 29

Total 217 137 37

El Centro 
2024 191 115 39

2025 (thru Sept) 152 90 41

Total 343 205 40

Yield (Two Year Total)

Irrigation Water Applied
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Thank You! 

Questions?
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