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OVERVIEW OF PRESENTATION
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The 2008 U.S. Farm & Ranch
Irrigation Survey

™ Gravity subsurface systems Total United States acres = 60 million
® Wheel move, Hand move, Big gun systems

® Drip/ Micro/ Subsurl’ace_‘ systems

B Solid set/ Permanent sprinkler systems

H Center pivot SYSte.m_s_'_' BF Tt

USDA NASS
“Census of Agriculture 2008”




The 2008 California Irrigation Survey

¥ Center pivot systems

™ Gravity surface systems

™ Drip/Micro/Subsurface systems

B Solid set/Permanent sprinkler systems

® Wheel move, Hand move, Big gun systems

(

19% of USA)




USA Center Pivot Systems “Top 15"

Nebraska
Texas
Kansas
|daho
Colorado
Washington
Georgia
Arkansas
Montana
Oregon
Missouri
llinois
Mississippi
Indiana

3 4 6 7

Millions of Acres USDA NASS 2008



US Center Pivot Systems TOP 15 *

#1 Nebraska ’s 65,000 pivots systems on 6.5 Mil acres apply 0.8 foot/acre!
#2 Texas 4.1m Kansas 2.4m Idaho1.8m Colorado 1.3m: “TOTAL 22 Million (73%)”

HThe next 10~ 5.7 million wash., s7m Georgia .82m Ark, .78m Montana .58 Min Oregon .53m, .47Missouri .46 lllinois 45 Miss, .38 Ind. .39
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Recent changes in irrigation practices in Nebraska  Preifer and Lin, 2009



John Diener
Five Points, CA
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Give thrips

a final send-off.

(Click to start them on their way.)

Timely, Reliable Information
for Western Agriculture
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e Irrization technology grows, water

. . . COStS rise
Irrigation technology grows, water costs rise e Citrus legislation targets peyllid, HLB
Awg 14, 2003 1105 A, By Hary Glire, Fam Press Editorda! Stalr . Elg price gap may alter almond variety
Kenny harsh excused himself for a fevw minutes before driving around the 12 000-acre Triangle T Ranch in Chowechilla, choices
Calif., to be intervieswed about the 27 center pivat irrigstion systems that have been installed on the diversified farming and HEADLINES B
livestock operation. FEEDEUR MER

1 He weas busy working with a ranch office staffer in
entering information in & database he custom-
designed for the B3 active irrigation wells on the
farm.

advertisernent

Marzh iz azzistant manager of Triangle T where hiz
father, Doug, a well knowwn Madera County farmer,
has been farm manager for many yvears.

Marzh grew up working on the farm before going *e Marketplace
-

irto the &ir Force where he became skilled with
computers. After the service he augmented his
miltary experience with computer clazses from ITT

i)

Let your ad keep

Technical Institute. His resume alzo includes warking g X Wﬂl‘klﬂg 24/7
zeveral years as water master for the Chowchilla i | Online and Print
Irriggation District, & job experience he enhanced with

3 © irrigation courses at Cal Poly, San Luiz Ohizpo, Click here or Call 800-253-3160

KENNY MARSH manages 27 certer pivot irrigation systems ke the

ane behind him at the Triangle T Ranch in Chovwehilla, Calif. At hiz desk in the ranch office are twa large fist
zoreen monitors connected to the ranch's computer

network. & laptop computer sits on the edge of the desk. In his truck are a myriad of communication gadgets. One of the cup TODAY'S TOP HEWS
haolderz iz occupied with a hand-held GP= unit.

for rates and information

Marzh iz part of the nesw wave of agricuttural technology that he says has grown "exponerntially” inthe past few years. s lonal s=arch }’i&ldﬂ new wine varietals
There are three GPS towers anthe Triandgle T. Vidually all the farm's tractors are GPS-eguipped. e STV wine grape growing tipS
&) 53 pumps entered in to the databsase Marsh designed contsin vital pump information like energy use, water output snd e La Verne fruit fly quarantine

pump test efficiency information — in addition to GPE coordinates for each pump lacation. Why? Pumps dont move. More Aricles from this section



Pivots, pivots, pivots, everywhere
Five Points, CA 2008

Achieving even greater efficiencies by
merging overhead irrigation with
conservation tillage....?




ECONOMICS

Pivots Reduce Labor Costs

MNozzle Options
Round Straight Bore Mozzle

Deflection Pad Options

e Can Approach 90%
— Modern Pivots

—
Flat Spray Flate Flat Pad

Pa A Gl

Covex Spray Plate Fine Groove Pad

— Automation Equip. sy oggjmﬁ;ﬁm
- Higher Skill Levels

— Repair m— ‘

— Maintenance

— Operation

e Future Labor Shortages

Adapted from Brown, 2008



WATER REQUIREMENT

Impact of Application Efficiency

« Higher App. Efficiency | Annual Water Requirement
— Reduces Water Low Desert Alfalfa; ET = 72"/Year

Requirements :j

— AE Increase From 65-85% 105

e Lowers WR 24% or ~26"/Yr 100

— AE Increase From 75-85% ::
e Lowers WR 13% or ~12"/Yr

— Less Drainage/Runoff

85
80
75

Water Requirement, Inches

65 75 85
Application Efficiency, %

Higher AE of Pivots Should Reduce Water Use By 10-30%o

Adapted from Brown, 2008
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Captured Amount (inches)

Overhead Uniformity: Diener Tomatoes
July 24
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Captured Amount (Inches)

3.50

Yield patterns

Overhead Uniformity: Diener Tomatoes of 2009
July 21 tomatoes
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Catch-Can Captured Depths - August 21, 2009

25 |//\\\\‘\‘
/ '?'- '

Captured Depth per unit length

(infyrd)

CU =93.27
DU = 88.74

Catch-can Number (North to South)



2010 WSREC Drip/Overhead Sprinkler Trial

IIO‘
I‘O o3
®
-
00 i
00
2
g4 -
f ®
B ;
| LA
s -
s
L :
- "y
9 :
s 2o
3 &
L 2 [ | [

100

T T T
o o o o o o o o o o
(o] o0 M~ O LN < o (a\] —

JaA0) Adoue) 1ua243d

/8
Te/L
ve/L
0t/L
vT/L
6/L

¢l

s/9
61/9
ST/9
9/9

0€/S
9z/s
ze/s
LT/S

8/s



Applied Water and ETc (Inches)

2010 WSREC Drip/Overhead Sprinkler Trial
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Local TV news documentary crew interviewing farmers
and overhead equipment company representatives
in Five Points, CA, July 2010




The research base

b

- éimﬂ =

From 1999, ongoing work with CT tomato and cotton systems in Five Points, CA
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Yields (t/ac)
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Tillage and cover crop system erosion estimates, soil condition
index sub-factors, soil tillage intensity rating and estimates of
diesel fuel use.

simulation ($)

128.6 -

1606




Cultural costs for standard tillage (ST) versus conservation tillage (CT) for
processing tomato, Westside Field Station, 2003 (operations expensed at
2007 input prices)

Difference
Cultural costs ST CT (ST-CT)
Fertilizer = e \ 79 0
Seed _ L oy 176 0

Herbicide




Depth
(cm)

0-15
15-30

Total

Soil Carbon weights (t/ha)

Standard Till
No Cvr Crop

10.74 (0.26)
11.59 (043)

2233 ¢

Standard Till
Winter Cvr Crop

13.68 (043)
13.69 (073)

2137 B

Conservation Tillage  Conservation Tillage
No Cvr Crop Winter Cvr Crop

1451 (061 15.95 @)
11.69 (045) 12.89 (054

2620

Values in parentheses are standard error of the means (n=8; north and soulh field mean averages were not significantly different therefore treatments combined for analysis).
Letlers represent significant differences among treatments using a one-way ANOVA analysis with Tukey HSD means comparison.

28.84 »

Sustainable Conservation

CENVIROMMENTAL SCIENCES ‘o ’ NRCS RESOURCE  American Farmland Trust
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Soil Organic Carbon (%)

0 1 2 3 4 S
0 1 I 1 1
Wooster Hoytville silty clay loam

silt loam

Soil -10 | (good ==
Depth drainage)

(poor drainage)

—_
@)
=.

—

1
N
o

T

Moldboard plowed
to 25-cm depth
for 18 years A

Wooster

silt loam —= Hoytville silty clay loam

(good <— (poor drainage)
drainage)

-

No tillage
for 18 years

= {Organic carbon under conventional tillage (A) and under no tillage (B) in two contrasting soils in Ohio. |
=~ Data from Dick WA (1983) Soil Sci. Soc. Am. J. 47:102-107. '

= Presented in Franzluebbers AJ. Surface soil organic matter as an indicator of soil quality,
< inter Issue No. 58, 2010 Prairie Steward — Farming for Your Future Environment,
the Newsletter of the Saskatchewan Soil Conservation Association In

j
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} 0-5cm
Zone most

affected by
management

Zone
relatively
unaffected
by
management

“Plow layer”
of soil

15-30 cm

Stratification Ratio

SOC (0-5 cm)

SOC (15-30 cm)

Conceptual diagram for the calculation of stratification ratio of soil organic matter.

Presented in Franzluebbers AJ. Surface soil organic matter as an indicator of soil quality,

Plowed soils
tend to have
values near 1




4 0
u Conservation tillage
B O y
Stratification ° =
Ratio of
Soil Organic
Carbon ED [0 ]
(0-5cm/
K _ Initial level = 1.4
12.9:20iom) 1 agnventlonal Plateau level = 2.8 y
g€ r* = 0.52
0 1 1 1
0 10 20 30 40

Years of Management with Conservation Tillage

Changes in stratification ratio of soil organic carbon with time under conservation-tillage management
in a survey of 89 farms in the southeastern USA.

Data from Causarano HJ, Franzluebbers AJ, Shaw JN, Reeves DW, Raper RL, Wood CW (2008)
Soil Sci. Soc. Am. J. 72:221-230.

Presented in Franzluebbers AJ. Surface soil organic matter as an indicator of soil quality,
Winter Issue No. 58, 2010 Prairie Steward — Farming for Your Future Environment,
he Newsletter of the Saskatchewan Soil Conservation Association In
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60 >

50 L ¥ =0.34

] o a e
Soil 407}
Organic
Carbon 30
: -1
(Mg ha ) Pasture
~ [0-20cm] 20 H l
| \
10 + N Conservation-tillage cropland -

Conventional-tillage cropland

0 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8

Stratification Ratio of Soil Organic C
(0-5cm/12.5-20 cm)

Stock of soil organic carbon to a depth of 20 cm in relation to the stratification ratio of soil organic carbon
~= from a survey of 89 farms throughout the southeastern USA.
; "" Data from Causarano HJ, Franzluebbers AJ, Shaw JN, Reeves DW, Raper RL, Wood CW (2008)

. Soil Sci. Soc. Am. J. 72:221-230.

. Presented in Franzluebbers AJ. Surface soil organic matter as an indicator of soil quality,
Winter Issue No. 58, 2010 Prairie Steward — Farming for Your Future Environment,
he Newsletter of the Saskatchewan oil Con ‘1;!1; ociation In




1.2 140

1.1 4 120
Stability 1.0 1100
of
Aggregates 0.9 180 Water
Infiltration
(0-3-cm depth) i Ty
[wet / dry] 0.8 60 (cm hr)
0.7 4 40
DO T = 0.86 1k
05 1 1 1 1 0

0 2 46 80 2 4 6 810

Stratification Ratio of Soil Organic Carbon
(0-3cm /6-12 cm)

Relationship of water-stable aggregation and water infiltration to the stratification ratio
of soil organic carbon in soils from Georgia.
Data from Franzluebbers AJ (2002) Soil Tillage Res. 66:197-205.

Presented in Franzluebbers AJ. Surface soil organic matter as an indicator of soil quality,
Winter Issue No. 58, 2010 Prairie Steward — Farming for Your Future Environment,

he Newsletter of the Saskatchewan Soil Con ervation Association In
T o et MR
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Losses and gamns of nitrogen and caran in the soil in ralalion to the foms of sod gt e i gl
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Stubble Over the Soil

Carlos'Crovetto
1998
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San Pacific Farms
Firebaugh, CA
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Strip-till tomatoes into winter cover ¢rops
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Scaling up

Commercialization of these practices
at Sano Farms and Sun Pacific
since 2004




Fall tillage using Wilcox Performer
using GPS with permanent subsurface drip beds




20 ft. Great Plains cover crop seeder
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Seeding the cover crops on the bed tops only




Typical cover crop growth stage at time of herbicide termination







r

‘8
u wan“ Lj
P
2
1S
grvat
i 10
0
t‘










Costs by Item

Table

Operation
Machine Labor
Hours

Machine Labor
Costs
Non-VMiachine
Labor Hours
Non-iViachine
Labor Costs
Diesel Gallons
Diesel Costs
Lube

Repair

Interest

Total Operation
Costs

Cash Overhead
Non Cash
Overhead

Total Costs

Add Materials
Water
Roundup
Cover Crop
Total Materials

Total Costs

BlsStandardjintermediatef] Sano

0.00 10.96
13.42 6.64
27.38 13.56

4.11 2.03
10.61 8.44

4.67 9.70

53.87

1.44 1.78

15.44 17.89
81.14a] 73.54

81.25 81.25
32.28 32.28
0.00 28.00
113.53 141.53
194.67I0 215.07
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Conservation Tillage Tomato Production at Sano Farm
Firebaugh, CA

Alan Sano and Jesse Sanchez
December 27, 2009

Jeff Mitchell
University of California, Davis
Kearney Agricultural Center
9240 5. Riverbend Avenue
Parlier, CA 93648
mitchell@uckac.edu

Introduction

During the past six years, Sano Farm in
Firebaugh, CA has refined a production
system for processing tomatoes that uses
cover crops, subsurface drip irrigation, and
conservation tillage practices. The overall
system that Alan Sano, the co-owner of
Sano Farm, and Jesse Sanchez, the farm’s
manager, developed saves fuel by reducing
the number of tractor operations that are

Gene Miyao
University of California
Cooperative Extension
70 Cottonwood Street
Woodland, CA 95695
emmiyaoc@ucdavis.edu

Sano Farm is a 4000-acre farm in the
Westlands Water District of Western Fresno
County. In past years, it produced a variety
of crops including cotton, melons and
tomatoes, however, during about the past
four years, it exclusively produces
processing tomatoes on its annual cropland.

Winter Cover Crops



University of California
Division of Agriculture and Natural Resources q
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Conservation Tillage Tomato Production
in California’s San Joaquin Valley

Cooperative Extension J. P. MITCHELL, Department of Plant Sciences, University of California, Davis;

University.os

ornia
K. M. KLONSKY, Department of Agricultural and Natural Resource Economics,
University of California, Davis; E. M. MIYAO, University of California Cooperative
Extension, Yolo, Solano, and Sacramento Counties; and K. J. HEMBREE, University of
LIRS California Cooperative Extension, Fresno County.

Rising fuel and labor costs and stagnant commodity prices encourage tomato growers to minimize
production costs whenever possible. Reducing tillage in crop rotations typically associated with
) bed-preparation operations may be a means to cut costs in tomato production systems. During the
JC DAVIS past several decades, a wide range of crop production systems have been developed that minimize
OLLEGE OF AGRICULTURAL or eliminate tillage from crops such as corn, cotton, beans, and wheat (MWPS 2000). By reducing
r ENVIRONMENTAL SCIENCES soil disturbance, these systems preserve surface residues, reduce soil erosion, conserve water, and
may enable more diverse and intensive crop rotations in areas of limited rainfall. Collectively, these
practices have been called conservation tillage (CT) systems. Historically they have been based on
various production practices that maintain 30 percent or more of the soil covered by residue at the
A time of planting (CTIC 2004), the minimum threshold for soil erosion mitigation.
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2011 Tomato Cover Crop and Strip-till Demonstration Evaluation Sites
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. SanI| Urfa, Turkey
2008

" Patos de Mmas, Braznl
2007 =




> fWe hope you m|ght heIp us out by fllllng out the CT survey.
- _thatwe’ ve prepared and also if there are 12 folks who mlghtr

- be mterested in worklng Wlth us for 10 minutes following
.;‘thIS morning s meetmg, we would like to. hold a very brief
* sfocus group with you We very much appreaate your tlme :

: | '"f""-__and help W|th thls




Thank you very much.




