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Winter cover crops are not frequently planted in California 
orchards (~5% has vegetation)

• 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
• Difficult access to equipment (Drill, soil prep)
• 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
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……despite potential benefits  

• Build up of organic matter and healthier 
soils 

– Decrease compaction
– Improve aggregation/infiltration 
– Conservation of precip/irrigation water
– Decrease N losses  
– Earlier field access 
– Dust reduction 

• Pollinator health 
• Management of problematic weeds
• Management of soil born pests
• Host beneficial organisms  

Pictures: D.Doll
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Team members 

• Weed sciences
• Entomology
• Nematology
• Soil Science 
• Orchard production 

2 PhD thesis 
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Study sites across rainfall gradient 

Wegis�&�Young�
Kern�County

Bosque�Verde�LLC�
Glenn�Country

Valley�Pride�Farming
Fresno�County

Castle�Farm�
Merced�County

Kearney�experimental�station,
Fresno�County

• 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 designs

NEMATODE 
SUPRESSION

Infected orchard

Rainfall gradient 
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Our system’s approach to evaluating winter cover crop options
#1 : Feasible and practice 

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? Does it 
interfere/helps with NOW control?  

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

• What is the impact on pollination of almond orchards? 
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Our system’s approach to 
evaluating winter cover crop 
options

#2 : Work toward developing best 
management practices 

• Termination dates 
Before bloom or summer

• Species composition 

2nd field season 
3-year study

All sites recently planted 

Seeding , Corning Emergence, Merced

Ripping, Bakersfield

Nematode infested orchard

Temp station, Corning
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What have we learned? 
• What you seed is not always what you get 

– C:N ratios varied from 10:1 to 18:1
– But compared to resident vegetation, the seeded CC can 

produce up to 300% more dry matter biomass.

• Treat it as a crop to be successful 

• Does not interfere with and can even facilitate NOW 
sanitation (trafficability - shake and mow) 

• Probably little to none competition for pollination

• Changes in frost risk still being evaluated 

• Harvest: possible to get clean harvest without 
conditioner (April termination)

• 1-2 more irrigations (Merced/Corning)

• No negative impacts on yields and tree water status

Visit us @ our 
poster locations

Weeds #23
Soil health #112

NOW #98
Pollinator #113/114
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What have we learned? 

• Biomass production is a key factor for SH 
increase 

– Water infiltration increase in CC

• In micro sprinkler irrigated orchards, wetting zone 
vs. rainfed soil have different initial soil health 

– Greater C+N in center where residues are piled + shredded

• Overlap of irrigation + CC is important to increase 
benefits 

– wider CC will be more beneficial for soil health
– May be difficult to get wider seeding in older orchards –> 

requires 2 drill passes and potential hedging of branches

Bare (4 rep) CC (4 rep)
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Follow us and our results : https://almondcovercrop.faculty.ucdavis.edu
Grower Survey – we want to learn from you 

Online Paper – mail / available here 

Visit us @ our 
poster location

#112



Thank you

agaudin@ucdavis.edu
web: gaudin.ucdavis.edu

Visit us @ our 
poster locations

Weeds #23
Soil health #112

NOW #98
Pollinator #113/114


