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Outline of PresentationOutline of Presentation

• What could be the benefits of CT?

• Research findings from Five Points, CA 

• History of the development of CT tomato 
systems in the SJV

• State‐of‐the‐art commercial production 
operations How’s it being done?operations  ‐ How s it being done?



What might be the benefits?

• Cutting costs with sustained productivity

• Reducing emissionsReducing emissions

• Increasing soil carbon, tilth and quality

• Ability to create new business models



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



Rainfed winter coverRainfed winter cover 
crop being seeded 
into cotton and 

tomato residue Fivetomato residue Five 
Points, CA 2007



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

Five Points CA 2008Five Points, CA 2008



Cover crop biomass in STCC and CTCC systems, 2000 – 2008

2000 2001 2002 2003 2004 2005 2006 2007 2008

(lbs/ac)

South

STCC 8036 + 205 3604 + 169 1226 + 213 2281 + 188 1732 + 246 6661 + 401 1461 + 239 28 + 14 2894 + 295

CTCC 8344 + 345 2798 + 141 1895 + 213 5063 + 327 1744 + 206 8327 + 152 1282 + 143 66 + 18 2637 + 756

North

STCC 7850 + 656 4058 + 96 3121 + 407 2031 + 286 2449 + 100 5223 + 228 3320 + 196 10 + 0 5112 + 180

CTCC 7889 +
1326

3966 + 55 4236 + 223 3919 + 638 3192 + 124 5677 + 228 3169 + 185 58 + 3 5328 + 403
1326







2009 NRI Tomato Yields

Standard tillage no cover crop   49.1 + 1.2
Standard tillage with cover crop    51.2 + 1.9
Conservation tillage no cover crop   53.5 + 1.3g p
Conservation tillage with cover crop   49.8 + 0.8



Tillage and cover crop system erosion estimates, soil condition 
index sub‐factors, soil tillage intensity rating and estimates of 

diesel fuel use.

Cropping Erosion Soil STIR Diesel Fuel cost for pp g
System* Estimates

RUSLE2
(Mg ha-1)

Conditioning 
index

Average 
Annual

fuel use entire 
simulation ($)

STNO 0.2 -0.71 261 32 128.6

STCC 0.07 -0.96 390 40 160.6

CTNO 0 04 0 43 30 6 9 3 36 8CTNO 0.04 0.43 30.6 9.3 36.8

CTCC 0.03 0.52 37.1 11 43.27

* STNO = Standard tillage no cover crop, STCC = Standard tillage with cover crop, CTNO = Conservation tillage no 
cover crop CTCC = Conservation tillage with cover crop. 



Dust Production by Treatment and Operation (µg/L)Dust Production by Treatment and Operation (µg/L)

STNOSTNO STCCSTCC CTNOCTNO CTCCCTCCTreatmentTreatment
Size FractionSize Fraction TotalTotal Resp.Resp. TotalTotal TotalTotal TotalTotal TotalTotal TotalTotal TotalTotal

STNOSTNO STCCSTCC CTNOCTNO CTCCCTCC

Land PreparationLand Preparation
DiscDisc
ChiselChisel
List BedsList Beds

9898
2020
1212

1414
11
33

8181
1111
1111

1010
11
22List BedsList Beds

Ringroll BedsRingroll Beds
Power IncorporatePower Incorporate
Plant Cover CropPlant Cover Crop

1212
4444
127127

33
77
2020

1111
3939
9393
44

22
2424
77

tracetrace** 2121 44Plant Cover CropPlant Cover Crop
Mow/Chop Cvr CropMow/Chop Cvr Crop
Compact FurrowCompact Furrow

SubtotalSubtotal 300300 4444

44
2222
99

270270

tracetrace
99
66
5858

2121
6161

8282

44
66

99SubtotalSubtotal

In Season OperationsIn Season Operations
SpraySpray

300300

1212

4444

33

270270 5858

55 22

8282

22

99

11
LillistonLilliston
Cultivate TomatoCultivate Tomato
Cultivate CottonCultivate Cotton

9292
3434
316316

44
22
88

2828
222222

22
1010

7575 44 7575 77

SubtotalSubtotal 455455
**There were detectable dust measurements for these operations, but they rounded to 0 There were detectable dust measurements for these operations, but they rounded to 0 

with this number of significant figures.with this number of significant figures.

1717 250250 1212 8080 66 7777 88



Dust Production by Treatment and Operation (µg/L)Dust Production by Treatment and Operation (µg/L)
(continued)(continued)(continued)(continued)

Planting / HarvestPlanting / Harvest
Plant CottonPlant Cotton 11 tracetrace** 55 11 44 11 1414 11

STNOSTNO STCCSTCC CTNOCTNO CTCCCTCC

Plant CottonPlant Cotton
Transplant TomatoTransplant Tomato
Clean FurrowClean Furrow
ShredShred--BedBed

11
22

tracetrace
tracetrace**

55
99

11
11

44
1717

1212

11
22

44

1414
1717
3737
2222

11
22
55
88

MowMow
UndercutUndercut
Harvest CottonHarvest Cotton

3838
2929
1111

66
33
22

5151
2727
1111

66
22
22 88 22 1313 33

SubtotalSubtotal

Cumulative Cumulative 
D t P d tiD t P d ti

8181

837837

1111

7272

103103

623623

1212

8282

4040

120120

88

1414

103103

262262

1919

3636Dust ProductionDust Production 837837 7272 623623 8282 120120 1414 262262 3636

**There were detectable dust measurements for these operations, but they rounded to 0 There were detectable dust measurements for these operations, but they rounded to 0 
with this number of significant figures.with this number of significant figures. Baker, Southard and Mitchell

JEQ, 2004



Cultural costs for standard tillage (ST) versus conservation tillage 
(CT) for processing tomato, Westside Field Station, 2003 ( ) p g , ,

(operations expensed at 2007 input prices)

Cultural costs ST CT
Difference

(ST-CT)Cultural costs ST CT (ST-CT)
Fertilizer 79 79 0
Seed 176 176 0
Herbicide 76 70 6
Insecticide 0 0 0
W 163 163 0Water 163 163 0
Labor (machine) 36 19 17
Labor (irrigation) 110 110 0Labor (irrigation) 110 110 0
Labor (hand weed) 84 84 0
Fuel 58 21 37
Lube and repair 34 16 18
Interest 36 31 5
T t l lt l 853 770 83Total cultural 853 770 83















St bbl O th S ilStubble Over the Soil
Carlos Crovetto

1996



Patos de Minas, Brazil
20072007



Silage wheat chopping ahead of tomato transplanting
Turkeyy
2009



Tomato transplanting following silage wheat chopping
Turkey
2009





September 4, 1999
The Tracy Pressy



Rototiller Strip-tiller
Hal Robertson

Tracy, CA
2001



Fresh Market Tomatoes
Live Oak Farms
Le Grand, CA

2002





Strip-tilling into rye cover crop 
prior to tomato transplanting

Firebaugh CA 2005Firebaugh, CA 2005



No tillNo-till 
transplanting 

tomatoes

Firebaugh, CA

2004







2009 Conservation Tillage Farmer Innovatorsg
Alan Sano

and 
J S hJesse Sanchez

Sano Farm
Firebaugh CAFirebaugh, CA



Performer® minimum tillage implement 
working 

tomato beds following harvest
Sano Farm

Firebaugh, CA



“Second pass” minimum tillage
bed reworking following tomato harvest

Sano Farm
Firebaugh, CA
October 2007



The 25‐ft Great Plains drill used for seeding winter small grain cover crops at Sano Farm.  

This modified drill seeds across the bed top but does not put seed in the furrowThis modified drill seeds across the bed top, but does not put seed in the furrow.  





Triticale cover crop at time of herbicide burn down
showing size and growth stage when terminated and prior 

to strip-tilling
S FSano Farm

Firebaugh, CA
March 8, 2009



Burned down triticale cover crop 
planted on bed topsplanted on bed tops
Firebaugh, CA 2005g



B d d t iti l i t t i tilli d t l tiBurned down triticale cover crop prior to strip-tilling and transplanting
April 2009
Sano Farm

Fi b h CAFirebaugh, CA



Five‐row strip‐tiller preparing bed centers for 
processing tomato transplanting

Firebaugh, CA 2005



5-Row strip-till toolbar with Orthman 1-tRIPr row units5 Row strip till toolbar with Orthman 1 tRIPr row units
Sano Farm

Firebaugh, CA
March 8, 2009,





“Scaling up” conservation tillage techniquesg p g q
at commercial processing tomato farm

Firebaugh, CA
2008





G d d i t i till h d f t l tiGround-driven strip-tiller ahead of transplanting
Firebaugh, CA 2009



Strip till planted processing tomatoesStrip‐till planted processing tomatoes
Firebaugh, CA 2006



Transplanting processing tomatoes into
Strip-tilled cover crop

Sano Farm
Firebaugh, CA

April 2008



PROCESSING TOMATOES
STRIP-TILL PLANTED INTO
TRITICALE COVER CROP

FIREBAUGH, CA 2005



“This is the first worm I’ve 
seen in these fields in 30 years.”

Alan SanoAlan Sano
Sano Farms

Firebaugh, CAFirebaugh, CA 
May 4, 2006







An opportunity for 6 – 8 tomatoAn opportunity for 6  8 tomato 
growers

T i d d l i ith• To gain and develop experience with 
production systems that reduce costs, 
conserve resources, and have other benefits 
to long‐term farm business modelsg



CDFA Specialty Crop Block Grant 
Technology transfer campaign to increase conservation cropping systems 

(CCS) and winter cover crops in California specialty crops 

USDA NRCS Conservation Innovation 
GGrant

BMP Challenge Across the Cornbelt and Rapid Adoption of Conservation 
Tillage in California Through Improved Technical Assistance andTillage in California Through Improved Technical Assistance and 

Managing Risk



What are these practices?

• Use of conservation tillage and• Use of conservation tillage, and

• Use of cover crops



What these projects could provide

• Technical support to get startedpp g

• Equipment

l f• Help monitoring system performance

• Risk managementg



Our CT and Cropping SystemsOur CT and Cropping Systems 
Workgroup currently has two major 
project initiatives in place that should 

help tomato producers gainhelp tomato producers gain 
experience with alternative, perhaps p , p p
more ecologically‐based production 

systems.



These sorts of systems should, in 
theory, afford cheaper tomato 
production better resourceproduction, better resource 

management, and also perhaps, 
opportunities for producers to 
d t t d i dditi ldemonstrate and gain additional 
benefits from consumers and thebenefits from consumers and the 

public.







Thank you very much.




