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WINTER COVER CROPS ARE NOT FREQUENTLY 
PLANTED IN CALIFORNIA ORCHARDS

• Risk of frost
• Increase in water usage
• Issues at harvest
• Additional difficulties in management

- Weed control
- Winter sanitation
- Vertebrate pest management

• Cost and uncertainties of economic return
• Lack of information on cover crop management 

(species, planting dates, termination…)

Resident vegetation is common
Clean berms, unmanaged middles
Mowed during bloom
Allowed to die or terminated prior to 
harvest

CONCERNS



……DESPITE POTENTIAL BENEFITS  

• Build up of organic matter and healthier 
soils 

- Decrease compaction

- Improve aggregation/infiltration 

- Conservation of precip water -iWUE

- Earlier field access 

- Dust reduction 

• Pollinator health 
• Management of problematic weeds
• Management of soil born pests

Pictures: D.Doll

BENEFITS



OUR OBJECTIVES AND MAIN RESEARCH QUESTIONS 
#1 : develop feasible and practice winter cover crop systems for almond growers 
which maximize agronomic benefits and reduce operational concerns 

• What levels of C and N capture and increased in soil health may be provided by common cover crop 
mixtures or natural vegetation during the winter? 

• Do cover crop use or help conserve water in our climate?

• How does it impact soil and surface temperature and frost risk at blooming? 

• Can cover crops be used to deter soil born-pests such as nematodes?  

• Do cover crop impact weed pressure and help control noxious weeds?  

• What is the impact on pollination of almond orchards? 

How to best manage cover crops to maximize benefits? 



STUDY SITES ACROSS RAINFALL GRADIENT 

• PAM "Pollinator mix"
Bracco White Mustard, Diakon Radish, Nemfix Yellow 
Mustard, Common Yellow Mustard, Canola
• "Soil mix"
Bracco White Mustard, Diakon Radish, Merced 
ryegrass, Berseem clover, Common vetch
• Perennial resident vegetation
• Bare soil
Conventional herbicide control

4 treatments, replicated designsTemp/FROST 
MONITORING

Soil, surface and tree

TERMINATION 
DATES

Before bloom or 
summer

NEMATODE 
SUPRESSION

Infected orchard

COMPACTION
Compare to 

ripping 



WHERE ARE WE AT? 
• 1st field season – 3-year study
• All sites recently planted 
Measurements 
• Cover crop establishment and biomass (C/N inputs)
• Soil health parameters (including aggregation, 

compaction, OM, salinity…)
• Soil food web and macro fauna
• Winter water dynamics and storage (neutron probes), 

tree water status in the spring (SWP)
• Weed pressure and species 
• Flower visitation by pollinators 
• Yields 

Seeding , Corning Emergence, Merced

Emergence, Bakersfield

Ripping, Bakersfield

Nematode infested orchard



GROWER SURVEY – WE WANT TO HEAR FROM YOU 

Online Paper – mail / available here 

Visit us @ our 
poster location

# 58 

https://ucdavis.co1.qualtrics.com/jfe/form/SV_3UepPhXFE82QvS5 



PROJECTED PROJECT OUTCOMES

Opportunities 
Mostly Agronomic 

Concerns 
Mostly Operational

• Regionalized and updated data relevant to a large number of grower 

• Systems approach to help you evaluate benefits and potential tradeoffs in your 
system/region 

• Strong basis to start optimizing cover crop mixes and management according to 
your objectives 



THANK YOU

AGAUDIN@UCDAVIS.EDU
WEB: GAUDIN.UCDAVIS.EDU
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