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21 Years and counting:  What we’ve learned from different 
oil management systems in Five Points!



Plan for today’s discussion
• Suggest some economic evidence for why this topic is important

• Share some observations about what might be possible at one place

• Point out the value of our learning together



- Soil care -
Farmers observing changes

in soil quality
Firebaugh, CA 2006

https://www.whitehouse.gov/blog/2015/10/27/acting-climate-
through-sustainable-agriculture-white-house-champions-change

Steve Groff
Processing tomato famer

Lancaster County, PA 
Vist to Sano Farms

Firebaugh, CA May 2006





https://www.stevegroff.com/approach

“Is your farm becoming obsolete?
There are changes coming over the 

horizon in our industry that have ripple effects and 
are forcing farmers to make difficult decisions 

about how they manage their soil.  
The reality is that you will become face-to-face with 

the supply 
chain that you are a part of.”

Steve Groff 2019

Let’s start with the economic evidence for why 
and how things are going to 

be changing.



“If you want to sell your food to us, 
you’ll meet our specifications.”





Based on methodology 
described by Wang et 
al. (2016; 
https://doi.org/10.137
1/journal.pone.015672
0)

Retrieved from: 
http://tinyurl.com/Clim
ateNA

124 long-term soil health
evaluation sites in North America

https://doi.org/10.1371/journal.pone.0156720
http://tinyurl.com/ClimateNA


NRI CA Project Field Fall 2007
UC West Side Research and Extension Center
Five Points, CA

The research base

From 1999, ongoing work with conservation agriculture systems in Five Points, CA

Standard till without cover crop



NRI CA Project Field Fall 2007
UC West Side Research and Extension Center
Five Points, CA

The research base

From 1999, ongoing work with conservation agriculture systems in Five Points, CA

Standard till with cover crop



NRI CA Project Field Fall 2007
UC West Side Research and Extension Center
Five Points, CA

The research base

From 1999, ongoing work with conservation agriculture systems in Five Points, CA

No-till no cover crop



NRI CA Project Field Fall 2007
UC West Side Research and Extension Center
Five Points, CA

The research base

From 1999, ongoing work with conservation agriculture systems in Five Points, CA

No-till with cover crop



Rainfed winter cover 
crop being seeded 

into cotton and 
tomato residue Five 

Points, CA 2007

These systems LOOK different!



Winter, rainfed triticale, rye and pea cover crop no-till 
seeded into cotton and tomato residues

Five Points, CA 2008



No-till tomato transplanting
into cotton and cover crop
residue
Five Points, CA
2007



Cover crop biomass in long-term study in 
Five Points, CA 

2000 – 2019

32 tons of organic 
matter 15 tons of carbon



ntcc no-till with cover crop
ntno no-till without cover crop

stcc standard till with cover crop
stno standard till without cover crop

Time taken for 1”, 2”, 3”, 
and 4” 

of water to infiltrate 
into the soil







Stubble Over the Soil
Carlos Crovetto

1996



Pore size distribution

21

RT-CC Reduced Till – Cover Crop 
RT-NO Reduced Till – No Cover 
Crop
ST-CC Standard Till – Cover Crop
ST-NO Standard Till – No Cover 
Crop
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Araya et al., 
Manuscript in preparation

This is one of the first times 
we’ve shared this 

information!



Storage change following irrigation

• Reduced tillage plots 
with cover crop show 
higher water storage

• Not apparent from 
static measures 

• field capacity 
(𝜃𝜃(300 𝑐𝑐𝑐𝑐)) 

• Plant available water 
content (𝜃𝜃 300 𝑐𝑐𝑐𝑐 −
𝜃𝜃(15,000 𝑐𝑐𝑐𝑐)
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Araya et al., 
Manuscript in preparation



Soil evaporation study under residue mulch
and bare conditions

Five Points, CA
September 2009

Assuming a seasonal crop evapotranspiration 
demand of 30 inches, coupling no-tillage with high 

residue-preserving practices could  reduce 
summer season soil evaporative losses by  about 

4 inches (10.2 cm) or 13%.



Effects of cover crops and tillage 
on soil microbial communities

• Bacterial community dynamics are driven by C 
inputs 

• cover crops increase availability and diversity of C
• select for communities with moderate growth-rate 

bacteria with wider metabolic capacities
• Fungal community dynamics are driven by 

disturbance
• tillage redistributes plant matter and breaks fungal 

hyphae
• no-till selects for communities with more symbiotic fungi 

and fewer saprophytes



Bacteria respond strongly to Cover Crops

• Cover cropping leads to:
• higher bacterial biomass
• higher diversity
• organisms with larger genomes and therefore greater 

metabolic capacities. 
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Fungi respond strongly to Tillage
• Assignment to functional guilds corresponds well with phylogeny
• No-till leads to functional changes but not change in diversity

• Higher nunbers of mutually beneficial fungi (Symbiotrophs)
• Lower numbers of fungi that break down organic matter (Saprotrophs)
• No change in pathogenic fungi (Pathotrophs)

• Cover crops lead to increased diversity but not functional changes
Saprotophs Symbiotrophs

No
till

Std.
till

No
till

Std.
till
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Schmidt R, Mitchell J, Scow K. Soil Biol Biochem. 2019;129: 99-109
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SLAKES
3-Jun-20

average stderr

ntcc 0.56 0.21
ntno 2.57 0.41
stcc 1.44 0.26
stno 3.30 0.30
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Soil evaporation study under residue mulch
and bare conditions

Five Points, CA
September 2009

Assuming a seasonal crop evapotranspiration 
demand of 30 inches, coupling no-tillage with high 

residue-preserving practices could  reduce 
summer season soil evaporative losses by  about 

4 inches (10.2 cm) or 13%.





Doug Collins
Washington

California

Erin Silva
Wisconsin

Dan Brainard

Michigan

Will Allen
Vermont

Sjoerd Duiken & Steve Groff
Pennsylvannia

Aref Abdul-Baki & 
Ron Morse & 
Nancy CreamerMaryland & Virginia

Sharad Pathak & Rick Reed

Georgia

Pioneers in Reduced Disturbance 
Vegetable Production

Darryl Wong

Jesse Sanchez & Alan Sano & Steve Fortner

Eric Brennan & Jim Leap

John Luna 
& Ed Peachey

Oregon



Locations of organic 
farm and field station 
demonstration sites 
that are part of the 

2018 CIG Project 
related to reduced 

disturbance organic 
vegetable production 

systems

‘Take the hardest crop 
you have and show 

that it will work.’

Rick Bieber
Trail City, SD



Scott and Brian Park
Park Farming
Meridian, CA



A comparison of three systems
• Strip-till only into vetch/triticale cover crop that 

was grazed by sheep
• Strip-till only into vetch cover crop
• Regular full-bed tillage reshaping beds into vetch 

cover crop



Phil Foster
Pinnacle Organically Grown

Hollister, CA










Trying to achieve year-round cover and
maximized cover cropping 



The strip-till systems that are being implemented
here are completely new for this farm and the region
and have never been undertaken at this scale before.










Park Farming, Meridian, CA
Full Belly Farm

Guinda, CA

Phil Foster Ranches
Hollister, CA

T & D Willey Farm, 
Madera, CA

Sampling was done as follows:

• 4 samples per field at 0-6, 6-12, 
12-24, and 24-36 inch depths

• Each sample was composited 
from 4 subsamples

• Samples were mixed thoroughly 
and then separated for PLFA 
(wet) and other determinations 
(dry)



Soil %C - Park Organics - Nueva

Depth NRCS CIG

0-6 0.87 1.46

6-12 0.87 0.99

12-24 0.64 0.71

24-36 0.41 0.77

Soil %C - Full Belly - Yolo

Depth NRCS CIG

0-6 1.34 2.78

6-12 1.04 1.77

12-24 1 0.97

24-36 0.68 0.71

Soil %C - Tom Willey - Visalia

Depth NRCS CIG

0-6 1.45 1.32

6-12 0.49 1.17

12-24 0.49 0.77

24-36 0.12 0.50



Soil %C - Pinnacle Farms - Reiff, Sorrento, Clear Lake

Depth Reiff Sorrento Clear Lake Average Foster 

0-6 0.87 0.63 1.74 1.08 2.37

6-12 0.87 0.63 1.74 1.08 2.33

12-24 0.87 0.52 1.26 0.89 1.91

24-36 0.14 0.39 0.29 0.27 1.57





- development of  systems  

- local networks












The Conservation Agriculture Systems 
Innovation Center

http://casi.ucanr.edu/

jpmitchell@ucdavis.edu
(559) 303-9689

Other sources of information:



Thank you.
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