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Source:  Brennan E.B., V. Acosta-Martinez. 2017. Cover cropping frequency is the main driver of soil microbial changes during 
six years of organic vegetable production. Soil Biology & Biochemistry 109:188-204.



Source:  https://nacto.org/docs/usdg/relationship_between_speed_risk_fatal_injury_pedestrians_and_car_occupants_richards.pdf

Speed Kills - The science is clear ! 



But why do cars slow down?

SPEED
LIMIT



Think of Ag. Order 4.0 
as a Speed Limit



Think of Ag. Order 4.0 
as a Speed Limit

-Slow the loss of Nitrogen
-Increase it’s efficiency
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Nonlegume cover crops reduce nitrate leaching
The science is clear ! 



Source:  Jackson L.E., L.J. Wyland, J.A. Klein, R.F. Smith, W.E. Chaney, S. Koike. 1993. In lettuce production, 
winter cover crops can decrease soil nitrate, leaching potential. California Agriculture 47:12-15. 





What percentage of the 
land in the Central Coast of 
California is cover cropped 

during the winter?



Brennan E.B. 2017. Can we grow organic or conventional vegetables 
sustainably without cover crops? 
HortTechnology 27:151-161.



Remote sensing of winter cover crops in the central coast region of California
https://www.youtube.com/watch?v=qZ_GE9LPbfA

By Jennifer Symonds.  Senior undergraduate honors research  (Dr. Tim Bowles, UC Berkeley Agroecology Lab)





Ag. Order 4.0 
will increase cover 

cropping !







Advocating for Cover Crop Nitrogen 
Credits -Ag Order 4.0 Adoption hearing, 
Central Coast Water Board. 

Historical Win for Farmers, Cover Crops & 
Ground Water Protection in California’s Central 
Coast. 

A Simple Method to Help Farmers Estimate 
Cereal Cover Crop Shoot Biomass. 

Cover crop nitrogen credits for farms in 
California’s central coast, Ag Order 4.0. 



Google Sheet calculators



On-going Cover Crop Research at USDA-ARS
to help growers get N scavenging Credits 

2021-22 Planting date trials (Richard Smith, UCCE and helpers for RCD)  

-2022-23 Seeding rate trials with Merced rye and Pacheco triticale to save seed and suppress weeds.  Cereal mixes 

-N mineralization studies with diff C:N ratios (Collaboration with Daniel Geiseller, Richard Smith, Anna Gomes)



4 Tips for growers to maximize cover crop 
benefits in Ag. Order 4.0 and beyond.



TIP 1. Get your seed early, plant early.





Days after Planting

Merced Rye Shoot Biomass Production
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TIP 2. Learn Feekes (Know Feekes, No Freaking out !)



We can estimate C:N ratio of Rye from the Feekes Scale ☺

Return to all Tips



TIP 3. Learn to estimate shoot biomass  









Main shoot

Tillers 
(side shoots)

Return to all Tips



TIP 4. Calibrate your drill

Save seed

Suppress weeds



Calibrate your drill to Save seed



37 Days after planting 

Calibrate your drill to Suppress weeds



55 Days after planting

High seeding rate

Low seeding rate



Return to all Tips

Calibrate your drill to Suppress weeds

Verano

High cover crop seeding rate Low cover crop seeding rate
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