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John Paul Schacht 1 year
Glenn Schur 3 years
Mark Beedy 2 years
Jeff Don Terrell 2 years
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Rick Kellison (ex officio), Project Director

The Producer Board of Directors is composed of producer representatives within the
focus area of Hale and Floyd Counties and is specifically charged to:

1) Ensure the relevance of this demonstration project to meet its objectives;

2) Help translate the results into community action and awareness;

3) Ensure the credibility and appropriateness of work carried out under this project;

4) Assure compatibility with and sensitivity to producer needs and concerns; and

5) Participate in decisions regarding actions that directly impact producers.

The board elects their chair, chair-elect, and secretary. Individuals serving on this board
include representation of, but are not limited to producers cooperating in specific demonstration
sites. The Chair serves as a full voting member of the Management Team. The Project Manager
serves in an ex officio capacity on the Producer Board. Meetings of the Producer Board of
Directors are on an as need basis to carry out the responsibilities of the project and occur at least
annually in conjunction with the overall Management Team.
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‘An Integrated Approach to Water Conservation
for Agriculture in the Texas Southern High Plains’

BACKGROUND

The Texas High Plains currently generates a combined annual economic value of crops
and livestock that exceeds $5.6 billion ($1.1 crops; $4.5 livestock; TASS, 2004) but is
highly dependent on water from the Ogallala Aquifer. Ground water supplies are
declining while costs of energy required to pump water are escalating. Improved
irrigation technologies including low energy precision application (LEPA) and sub-
surface drip (SDI) irrigation have increased water use efficiencies to over 95% but have
not always led to decreased water use. Diversified systems that include both crops and
livestock have long been known for complimentary effects that increase productivity.
Recent research in the Texas High Plains (Allen et al., 2005) has demonstrated lower
irrigated water use, improved soil health (Acosta-Martinez et al., 2004), greater
profitability per unit of water invested, and diversified income sources for an integrated
crop and livestock system compared with a cotton monoculture. At cotton yields average
for the region, profitability was greater for the integrated system than a cotton
monoculture.

No single technology will successfully address water conservation. Rather, the
approach must be an integration of agricultural systems, best irrigation technologies,
improved plant genetics, and management strategies that reduce water demand, optimize
water use and value, and maintain an appropriate level of productivity and profitability.
Water conservation must become both an individual goal and a community ethic.
Educational programs are needed at all levels to raise awareness of the necessity for, the
technology to accomplish, and the impact of water conservation on regional stability and
economics. As state and global populations increase with an increasing demand for
agricultural products, the future of the Texas High Plains, and indeed the State of Texas
and the world depends on our ability to protect and appropriately use our water resources.
Nowhere is there greater opportunity to demonstrate the implications of successfully
meeting these challenges than in the High Plains of west Texas.

A multidisciplinary and multi-university/agency/producer team, coordinated
though Texas Tech University, assembled during 2004 to address these issues. In
September of 2004 the project ‘An Integrated Approach to Water Conservation for
Agriculture in the Texas Southern High Plains’ was approved by the Texas Water
Development Board and funding was received in February, 2005 to begin work on this
demonstration project conducted in Hale and Floyd Counties. A producer Board of
Directors was elected to oversee all aspects of this project. Twenty-six producer sites
were identified to represent 26 different ‘points on a curve’ that characterize and compare
cropping and livestock grazing system monocultures with an integrated crop/livestock
approach to agriculture in this region. The purpose is to understand where and how water
conservation can be achieved while maintaining acceptable levels of profitability.



OBJECTIVE

To conserve water in the Texas Southern High Plains while continuing
agricultural activities that provide needed productivity and profitability for producers and
communities.

REPORT OF YEAR 1 AND 2

In the first year of any demonstration or research project, the data should be
interpreted with caution. As systems are begun and data collection is initiated, there are
also many factors that do not function as they will over more time when everything
becomes a mature system with data gathering techniques well developed. For each added
year of reporting, some data will be missing because there is only a partial years
accounting or because some data are not yet complete. However, because each annual
report updates and corrects each previous year, the current year’s annual report is the
most complete and comprehensive accounting of results to date and will contain revisions
and additions for the previous years.

Because this project uses existing farming systems that were already functioning
at the beginning of the project, the startup time was minimized and even in the first year,
interesting data emerged that had meaningful interpretations. These data become more
robust and meaningful with each additional year’s data.

It is important to recognize that these data and their interpretations are based on
certain assumptions. These assumptions are critical to being able to compare information
across the 26 different sites involved in this demonstration project. These assumptions are
necessary to avoid differences that would be unique to a particular producer or site that
have nothing to do with understanding how these systems function. Thus, we have
adopted certain constants across all systems such as pumping depth of wells to avoid
variables that do not influence system behavior but would bias economic results. This
approach means that the economic data for an individual site are valid for comparisons of
systems but do not represent the actual economic results of the specific location. Actual
economic returns for each site are also being calculated and made available to the
individual producer but are not a part of this report.

The assumptions necessary for system comparisons are elaborated below.

ASSUMPTIONS OF DATA COLLECTON AND INTERPRETATION

1. Although actual depth to water in wells located among the 26 sites varies, a pumping
depth of 260 feet is assumed for all irrigation points. The actual depth to water
influences costs and energy used to extract water but has nothing to do with the actual
functions of the system to which this water is delivered. Thus, a uniform pumping
depth is assumed.

2. All input costs and prices received for commodities sold are uniform and

representative of the year and the region. Using an individual’s actual costs for inputs
would reflect the unique opportunities that an individual could have for purchasing in
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bulk or being unable to take advantage of such economies and would thus represent
differences between individuals rather than the system. Likewise, prices received for
commodities sold should represent the regional average to eliminate variation due to
an individual’s marketing skill.

3. Irrigation system costs are unique to the type of irrigation system. Therefore, annual
fixed costs were calculated for each type of irrigation system taking into account the
average cost of equipment and expected economic life.

4. Variable cost of irrigation across all systems was based on a center pivot system using
electricity as the energy source. The estimated cost per acre inch includes the cost of
energy, repair and maintenance cost, and labor cost. The primary source of variation
in variable cost from year to year is due to changes in the unit cost of energy.

5. Mechanical tillage operations for each individual site were accounted for with the
cost of each field operation being based on typical custom rates for the region. Using

custom rates avoids the variations among sites in the types of equipment owned and
operated by individuals.

ECONOMIC ASSUMPTIONS

. Irrigation costs were based on a center pivot system using electricity as the energy
source.

Table 1. Electricity irrigation cost parameters for 2005 and 2006.

2005 2006
Gallons per minute (gpm) 450 450
Pumping lift (feet) 260 250
Discharge Pressure (psi) 15 15
Pump efficiency (%) 60 60
Motor Efficiency (%) 88 88
Electricity Cost per kWh $0.085 $0.09
Cost of Electricity per Ac. In. $4.02 $4.26
Cost of Maintenance and Repairs per Ac. In. $2.05 $2.07
Cost of Labor per Ac. In. $0.75 $0.75
Total Cost per Ac. In. $6.82 $7.08
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2. Commodity prices are reflective of the production year; however, prices were held
constant across sites.

Table 2. Commodity prices for 2005 and 2006.

2005 2006
Cotton lint ($/1b) $0.54 $0.56
Cotton seed ($/ton) $100.00 $135.00
Grain Sorghum — Grain ($/cwt) $3.85 $6.10
Corn — Grain ($/bu) $2.89 $3.00
Corn — Food ($/bu) $3.48 $3.55
Wheat — Grain ($/bu) $2.89 $4.28
Sorghum Silage ($/ton) $20.19 $18.00
Corn Silage ($/ton) $20.12 $22.50
Wheat Silage ($/ton) $18.63 $22.89
Oat Silage ($/ton) - $17.00
Millet Seed ($/1b) $0.17 $0.17
Sunflowers ($/1b) $0.21 $0.21
Alfalfa ($/ton) $130.00 $150.00
Hay ($/ton) $60.00 $60.00
WWB Dahl Hay ($/ton) $65.00 $65.00
Hay Grazer ($/ton) - $110.00

3. Fertilizer and chemical costs (herbicides, insecticides, growth regulators, and harvest
aids) are reflective of the production year; however, prices were held constant across sites
for the product and formulation.
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4. Other variable and fixed costs are given for 2005 and 2006 in Table 3.

Table 3. Other variable and fixed costs for 2005 and 2006.

2005 2006
VARIABLE COSTS
Boll weevil assessment: ($/ac)
Irrigated cotton $12.00 $12.00
Dryland cotton $6.00 $6.00
Crop insurance ($/ac)
Irrigated cotton $17.25 $17.25
Dryland cotton $12.25 $12.25
Corn $15.00 $15.00
Cotton harvest — strip and module ($/lint Ib) $0.08 $0.08
Cotton ginning ($/cwt) $1.95 $1.75
Bags, Ties, & Classing ($/480 1b bale) $17.50 $19.30
FIXED COSTS
Irrigation system:
Center Pivot system $33.60 $33.60
Drip system $75.00 $75.00
Flood system $25.00 $25.00
Cash rent:
Irrigated cotton, grain sorghum, sunflowers, $45.00 $45.00
and grassland
Irrigated silage, corn, and alfalfa. $75.00 $75.00
Dryland cropland $15.00 $15.00

5. The custom tillage and harvest rates used for 2005 were based on rates reported in
USDA-NASS, 2004 Texas Custom Rates Statistics, Bulletin 263, September 2005. The
custom rates used for 2006 were 115% of the reported 2004 rates to reflect increased cost
of operation due to rising fuel prices and other costs.
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WEATHER DATA FOR 2005

The 2005 growing season was close to ideal in terms of temperatures and timing
of precipitation. The precipitation and temperatures for this area are presented in Figure 1
along with the long-term means for this region. While hail events occurred in these
counties during 2005, none of the specific sites in this project were measurably affected
by such adverse weather events. Year 1, 2005, also followed a year of abnormally high
precipitation. Thus, the 2005 growing season likely was influenced by residual soil
moisture.

Precipitation for 2005, presented in Table 4, is the actual mean of precipitation
recorded at the 26 sites during 2005 but begins in March when the sites were identified
and equipped. Precipitation for January and February are amounts recorded at Halfway,
TX; the nearest monitoring site.

[] Lubbock 1911-2005 (mean rainfall)
B TAWC 26 Sites (mean rainfall 2005)

=== TAWC (Halfway) 2005 Mean Temp (F)

LBK 1971-2000 Mean Temp (F)
40T T T T T T T 100

Rainfall (inches)
(4) aunyesadway Jy

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Month

Figure 1. Temperature and precipitation for 2005 in the demonstration area
compared with long term averages.
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Table 4. Precipitation by each site in the Demonstration Project in Hale and Floyd Counties during
2005.

SITE Jan Feb March April May June July Aug Sept Oct Nov Dec Total

01 0 0 0.4 13 02 1.7 22 24 2 41 0 0 143
02 0 0 0.4 1.8 05 14 24 36 08 34 0 0 143
03 0 0 0.7 2 06 14 25 4 04 32 0 0 148
04 0 0 0.6 8 03 14 22 32 0.1 1 0 0 168
05 0 0 0.6 29 04 15 32 42 06 1.7 0 0 151
06 0 0 0.5 1.5 04 3 24 1 2 42 0 0 15
07 0 0 0.5 1.5 06 26 24 15 33 3 0 0 154
08 0 0 0 1.5 06 26 24 15 33 3 0 0 149
09 0 0 0.5 1.5 05 26 2 1 3 33 0 0 144
10 0 0 0.4 1 02 2 1.8 1 1.6 3.1 0 0 111
11 0 0 0 12 04 3 2 1.7 1.8 43 0 0 144
12 0 0 0 07 04 32 2 22 12 28 0 0 125
13 0 0 0 1.7 04 34 3 26 1.2 4 0 0 163
14 0 0 0 1.3 05 1.8 322 22 3 0 0 14
15 0 0 0.4 1.3 05 2 36 4 2 54 0 0 192
16 0 0 0 14 04 2 32 34 1.8 4.1 0 0 163
17 0 0 0 2 05 22 3 36 1.6 4.6 0 0 175
18 0 0 0 4 09 1 28 48 0 3 0 0 165
19 0 0 0 32 05 1 2 46 0 26 0 0 139
20 0 0 0 28 04 16 34 4 08 2 04 0 154
21 0 0 0 1.2 06 25 2 25 2 4 03 0 151
22 0 0 0 58 03 1.6 26 4 02 06 0 0 151
23 0 0 0 3 03 12 29 36 05 09 0 0 124
24 0 0 0.8 48 03 1 29 4 04 08 0 0 15
25 0 0 0 23 09 2 24 34 0 74 0 0 184
26 0 0 0 2 04 17 28 34 07 1.7 0 0 127
Average 0.0 0.0 0.2 24 05 20 26 3.0 1.3 31 00 00 15.0
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WEATHER DATA FOR 2006

The 2006 growing season was one of the hottest and driest seasons on record
marked by the longest period of days with no measurable precipitation ever recorded for
the Texas High Plains. Most dryland cotton was terminated. Rains came in late August
and again in October delaying harvests in some cases. No significant hail damage was
received within the demonstration sites.

Precipitation for 2006, presented in Figure 2 and Table 5, is the actual mean of
precipitation recorded at the 26 sites during 2006 from January to December. The
drought and high temperatures experienced during the 2006 growing season did influence
system behavior and results. This emphasizes why it is crucial to continue this type of
real-world demonstration and data collection over a number of years and sets of
conditions.

[l Plainview 1911-2000 (mean rainfall)
B TAWC 26 Sites (mean rainfall 2006)

Plainview 1911-2000 Mean Temp (F)
=x— TAWC (Lockney) 2006 Mean Temp (F)

4.00 T T T T T T T T T ] 100
080 |
: : : : : el 3 ; 1 :
‘ 1 1 : : T~
3.00 AT N 75.0
B | . >
7 W AR e 625 Z
g nya EE g
£ 3
S 200 500 3
g 8
5 S
= :
& 1.50 375 3
1.00 250
0.50 12.5
0.00 j 0.00

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Month

Figure 2. Temperature and precipitation for 2006 in the demonstration area
compared with long term averages.
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Table 5. Precipitation by each site in the Demonstration Project in Hale and Floyd Counties during

2006.

SITE Jan Feb March April May June July Aug Sept Oct Nov Dec Total
01 0 09 1.7 1.2 26 05 055 23 0 2.87 0 26 1522
02 0 038 1.9 1.1 19 02 0 26 0 3.05 0 1.8 1335
03 0 06 1.5 09 26 07 022 3 0 3.14 0 32 1586
04 0 05 14 1.1 27 02 04 38 0 256 0 28 1546
05 0 07 14 1.8 32 04 057 4 0 278 0 28 17.65
06 0 07 1.5 0.8 3 04 02 54 0 26 0 27 173
07 0 05 1.3 09 192 05 033 38 0 275 0 21 141
08 0 05 1.3 09 192 05 033 3 0 275 0 21 133
09 0 06 1.5 08 182 05 012 38 0 328 0 24 1482
10 0 06 1.5 1 304 011 31 0 28 01 24 1501
11 0 05 0.7 04 25 04 01 35 0 33 0 1.6 13
12 0 038 1.4 08 22 09 02 19 0 33 0 2 135
13 0 1 1.8 08 22 1.1 01 27 0 3.05 0 1.8 1455
14 0 038 1.8 1 28 03 0 16 0 38 0 26 147
15 0 14 2.2 14 28 04 0 2 0 44 01 26 173
16 0 1 22 1.3 2 08 02 26 0 2.69 0 22 1499
17 0 038 2 1.3 2 1 03 33 0 338 0.1 32 17.38
18 0 07 1.2 1.2 1.8 1.1 074 26 0 3.11 0 3.6 16.05
19 0 06 1.3 1.1 1.3 14 075 12 0 3.11 0 23 13.06
20 0 06 1.4 1.3 38 04 055 4.07 0 256 0 22 1688
21 0 09 2.6 14 28 04 073 22 0 354 01 27 1737
22 0 06 1.5 13 38 03 022 1.8 0 2.66 0 19 14.08
23 0 04 0.9 1.1 38 02 055 36 0 37 0 2 1625
24 0 05 1.6 1.2 4 07 012 28 0 2064 0 23 1586
26 0 07 1.3 1.3 3 03 086 43 0 249 0 1.7 1595
27 0 06 1.4 1.3 38 04 055 4.07 0 256 0 22 1688
Average 0.0 0.7 1.6 11 27 06 03 30 00 30 00 24 1540
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SUPPLEMENTARY GRANTS TO PROJECT

Allen, V. G., C. Green, V. Lansford, C. P. Brown, D. Wester, E. Segarra, and others.
2005. Integrating crops and livestock to sustain agriculture. USDA-SARE $256,252
(Not funded)

Allen, V. G. and 8 co-investigators. 2005. Integrated Agriculture for Natural Resource
Conservation in the Texas High Plains. USDA-NRCS Conservation Initiative Grants.
$1 million (not funded).

Allen, V. G., Song Cui, and P. Brown. 2006. Finding a Forage Legume that can Save
Water and Energy and Provide Better Nutrition for Livestock in West Texas. High
Plains Underground Water Conservation District No. 1. $10,000. Funded.

Allen, V. G., Song Cui, and P. Brown. 2006. Finding a Forage Legume that can Save
Water and Energy and Provide Better Nutrition for Livestock in West Texas.
Metropolitan Rotary Club of Lubbock. $2,000 (not funded).

Allen, V. G. and multiple co-authors. 2006. Integrated Agriculture for Energy

Conservation in the Texas High Plains. USDA-NRCS Conservation Initiative Grants.
$808,029. (not funded)

DONATIONS TO PROJECT

2005
City Bank, Lubbock, TX. A 2003 GMC Yukon XL. Appraised value $16,500.
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Table 6. Visitors to the Demonstration Project sites during 2005.

Date Visitor(s) Host(s) Total
May 11 Stephan Maas and Nithya Rajan Kellison 2
June 21 | NRCS Chief Bruce Knight, et al Kellison 38
July 12 HPUWCD #1 Board Tour Kellison 8
Aug. 24 Steve Klose, Jay Yates and Jeff Pate Kellison 3
Sept. 2 Ted Zobeck and guests Kellison 4
Sept. 9 Judy Albus and guests Kellison 5
Sept. 20 | Floyd County Ag Tour Kellison/Trostle/Allen 115
Oct. 13 Comer Tuc_:k, Kraig Gallimore and Kellison 12
Valley Project group
Nov. 1 Don Ethridge Kellison 1
Nov. 11 Will Cradduck and Jim Crownover Kellison 2
Total Number of Visitors 190
Table 7. Presentations made during 2005.
Date Presentation Spokesperson
March 1 Radio interview (KRFE) Allen
March 17 Radio interview Kellison
May 17 Radio interview (KFLP) Kellison
July 21 Presentation to Floyd County Ag Comm. Kellison
Presentation to South Plains Association of Soil & Water .
August 17 . o Kellison
Conservation Districts
September 13 | Presentation at Floyd County NRCS FY2006 EQIP meeting Kellison

September 28 | Presentation at Floyd County Ag Tour Kellison/Trostle/Allen
October 20 Presentation to Houston Livestock and Rodeo group Allen/Baker
November 3 Cotton Profitability Workshop Pate/Yates
November 10 | Presentation to Regional Water Planning Committee Kellison

November 16 | Television interview (KCBD) Kellison

November 18

Presentation to CASNR Water Group

Kellison/Doerfert

December 1 Radio interview (KRFE) Kellison
December 9 Radio interview (AgriTALK — nationally syndicated) Kellison
December 15 Presentation at Olton Grain Coop Winter Agronomy meeting Kellison
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Table 8. Visitors to the Demonstration Project sites during 2006.

Date Visitor(s) Host(s) Total
5-Apr | Monty Henson Kellison 1
5-Apr | 2006 Alabama "Pasture to Plate" Beef Study Tour Kellison/Allen/Cradduck 50
6-Apr | AgCert Group Kellison/Allen/Baker/Dollar/Trostle 2

15-May | Instructors/students from Norwest College, Powell, WY Trostle 11

22-Jun | Jack Moreman Lynn Boomer Kellison 2
13-Jul | Beef Breeding Cattle Group from North Carolina Kellison/Cradduck 30
5-Aug | J. Fred Simms Kellison/Cradduck 1

11-Aug | Hale County Field Day Kellison 50

22-Aug | Senator Robert Duncan, Brandon Lipps, Katie Day Kellison/Teeter 3

24-Aug | Song Cui and Yue Li (TTU graduate students) Kellison/Cradduck 2

13-Sep | Katie Day, Deon Allen Kellison 2

19-Sep | Floyd County Farm Tour Allen/Trostle/TAWC producers 55

Trostle/Crownover/Dollar/Allen
5-Oct | Grass trial meeting Cradduck/Kellison 28
Senator Robert Duncan, Congressman Randy
23-Oct | Neugebauer, Bill Mullican, Comer Tuck Kellison/all TAWC participants 40
14-Nov | PBS interview and tour Kellison/TAWC producers 5
Total Number of Visitors 282

Table 9. Presentations made during 2006.

Date | Presentation Spokesperson(s)
24-26
Jan | Lubbock Southwest Farm & Ranch Classic Kellison

7-Feb | Radio Interview Kellison/Baker

2-Mar | South Plains Irrigation Management Workshop Trostle/Kellison/Orr
30-Mar | Forage Conference Kellison/Allen/Trostle

19-Apr | Floydada Rotary Club Kellison

ICASALS Holden Lecture: "New Directions in Groundwater

27-Apr | Management for the Texas High Plains" Conkwright

15-Jun | Field Day @ New Deal Research Farm Kellison/Allen/Cradduck/Doerfert
21-Jul | Summer Annual Forage Workshop Trostle

National Organization of Professional Hispanic NRCS

27-Jul | Employees annual training meeting, Orlando, FL Cradduck (on behalf of Kellison)
11-Aug | 2006 Hale County Field Day Kellison
12-Sep | Texas Ag Industries Association Lubbock Regional Meeting Doerfert (on behalf of Kellison)
11-Oct | TAWC Producer meeting Kellison/Pate/Klose/Johnson

2-Nov | Texas Ag Industries Association Dumas Regional Meeting Kellison
10-Nov | 34th Annual Banker's Ag Credit Conference Kellison
14-Nov | Interview w/Alphaeus Media Kellison
28-Nov | Amarillo Farm & Ranch Show Doerfert

8-Dec | 2006 Olton Grain COOP Annual Agronomy Meeting Kellison/Trostle
12-Dec | Swisher County Ag Day Kellison/Yates
12-Dec | 2006 Alfalfa and Forages Clinic, Colorado State University Allen
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RELATED PUBLICATIONS

REFEREED JOURNAL ARTICLES

Acosta-Martinez, V., T. M. Zobeck, and V. Allen. 2004. Soil microbial, chemical and
physical properties in continuous cotton and integrated crop-livestock systems. Soil
Sci. Soc. Am. J. 68:1875-1884.

Allen, V. G., M. T. Baker, E. Segarra and C. P. Brown. 2005. Integrated crop-livestock
systems in irrigated, semiarid and arid environments. Agron. J. 99:346-360. (Invited

paper).

Allen, V. G., C. P. Brown, R. Kellison, E. Segarra, T. Wheeler, P. A. Dotray, J. C.
Conkwright, C. J. Green, and V. Acosta-Martinez. 2005. Integrating cotton and beef
production to reduce water withdrawal from the Ogallala Aquifer. Agron. J. 97:556-
567

Philipp, D., V. G. Allen, R. B. Mitchell, C. P. Brown, and D. B. Wester. 2005. Forage
Nutritive Value and Morphology of Three Old World Bluestems Under a Range of
Irrigation Levels. Crop Sci. Soc. Amer. 45:2258-2268.

Philipp, D., C. P. Brown, V. G. Allen, and D. B. Wester. 2006. Influence of irrigation on
mineral concentrations in three old world bluestem species. Crop Science. 46:2033-
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Wolfshohl, Karl. 2005. Can they save the Ogallala (and the farmer?). Vistas 13(2):17-19.
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THESIS AND DISSERTATIONS

Dudensing, J. D’Wayne. 2005. An economic analysis of cattle weight gain response to
nitrogen fertilization and irrigation on WW-B. Dahl Bluestem. M.S. Thesis, Texas
Tech University, Lubbock.

Duch-Carvallo, Teresa. 2005. WW-B. Dahl old world bluestem in sustainable systems for
the Texas High Plains. Ph.D. Dissertation, Texas Tech University, Lubbock.

Martin, Rebekka. 2005. Economic evaluation of an integrated cropping system with

cotton. M.S. Thesis. Texas Tech University, Lubbock.

IN PRESS

Allen, V. G., C. P. Brown, E. Segarra, C. J. Green, T. A. Wheeler, V. Acosta-Martinez,
and T. M. Zobeck 2007. In search of sustainable agricultural systems for the Llano
Estacado of the U.S. Southern High Plains. Agric. Ecosystems Environ. (In press,
Invited paper).
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Descriptions and Summary of Results by Site

BACKGROUND

This project officially began with the announcement of the grant in September,
2004. However, it was February, 2005, before all of the contracts and budgets were
finalized and actual field site selection could begin. By February, 2005, the Producer
Board had been named and was functioning and the Management Team had been
identified to expedite the decision-making process. Initial steps were taken immediately
to advertise and identify individuals to hold the positions of Project Director and
Secretary/Accountant. Both positions were filled by June of 2005. By autumn 2005, the
FARM Assistance position was also filled.

Working through the Producer Board, 26 sites were identified that included 4,289
acres in Hale and Floyd Counties (Figure 3). Many of these sites were located in close
proximity to soil moisture monitoring points maintained by the High Plains Underground
Water Conservation District No. 1 (Figure 4). Personnel with the High Plains
Underground Water Conservation District No. 1, under the direction of Scott Orr, began
immediately to install and test the site monitoring equipment. This was completed during
2005 and was in place for most of the growing season. The 26 sites identified represent
cotton monocultures, crop rotations, forage systems, and integrated crop and livestock
systems (Figure 5). Total number of acres devoted to each crop and livestock enterprise
and management type in 2005 are given in Table 10. These sites include subsurface drip,
center pivot, and furrow irrigation as well as dryland examples (Table 10). It is important
to note when interpreting data from Year 1 (2005), that this was an incomplete year. We
were fortunate that this project made use of already existing and operating systems, thus,
there was no time delay in establishment of systems. Efforts were made to locate the
information to fill gaps that occur due to the time it took to bring these 26 sites on-line
but information in regard to water use is based on estimates as well as actual
measurements during this first year and should be interpreted with caution. However, it
provided useful information as we began this long-term project. It is also important to
note that the first year of any project is unlikely to resemble closely any following year
because of all the factors involved in start-up and calibration of measurement techniques.
This is always the case. As we entered year 2, we were positioned to collect increasingly
meaningful data and all sites were complete.

In year 2, Site No. 25 was lost to the project due to a change in ownership of the
land. However, Site 27 was added, thus, the project continues to monitor 26 sites. Total
acreage in 2006 was 4,230, a difference of about 60 acres between the two years. Crop
and livestock enterprises on these sites and the acres committed to each use by site is
given in Table 11.
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Table 10. Irrigation type and total acres, by site, of crops, forages, and acres grazed by cattle in 26 producer systems in Hale and Floyd Counties during

2005.
TAWC 2005 CROP ACRES - ACRES MAY OVERLAP DUE TO MULTIPLE CROPS PER YEAR AND GRAZING
irrigation corn | corn | sorghum | sorghum | pearl grass | perennial
Site | type cotton | grain | silage | grain forage millet | sunflowers | alfalfa | seed | pasture cattle | wheat | rye triticale | oats
1 SDI 62.3
2 SDI 60.9
3 PIV 61.8 61.5
4 PIV 109.8 13.3
5 | PIV/DRY 69.6 551.3 620.9
6 PIV 122.9 1229 | 122.9
7 PIV 130.0
8 SDI 61.8
9 PIV 137.0 95.8 232.8 232.8
10 PIV 44.5 129.1 129.1
11 FUR 92.5
12 DRY 151.2 132.7
13 DRY 201.5 118.0
14 PIV 124.2
15 FUR 95.5
16 PIV 143.1
17 PIV 108.9 58.3 53.6
18 PIV 61.5 60.7
19 PIV 75.3 45.1
20 PIV 115.8 117.6 117.6
21 PIV 122.7
22 PIV 727 | 76.0
23 PIV 51.5 48.8
24 PIV 64.7 | 65.1
25 DRY 90.9 87.6
26 PIV 62.9 | 62.3
27 SDI n/a
Total 2005 acres | 2118.3 | 203.4 | 174.1 209.8 250.3 45.1 48.8 82.9 | 191.8 829.8 1105.7 | 358.5 | 232.8 0.0 0.0

PIV = pivot irrigation SDI = subsurface drip irrigation FUR = furrow irrigation DRY = dryland, no irrigation




LT

Table 11. Irrigation type and total acres, by site, of crops, forages, and acres grazed by cattle in 26 producer systems in Hale and Floyd Counties during

2006.
TAWC 2006 CROP ACRES - ACRES MAY OVERLAP DUE TO MULTIPLE CROPS PER YEAR AND GRAZING
irrigation corn | corn | sorghum | sorghum | pearl grass | perennial
Site | type cotton | grain | silage | grain forage millet | sunflowers | alfalfa | seed | pasture cattle ] wheat | rye triticale | oats
1 SDI 135.2
2 SDI 60.9
3 PIV 123.3
4 PIV 44 4 65.4 13.3 65.4
5 PIV/DRY 69.6 551.3 620.9
6 PIV 122.9
7 PIV 130.0
8 SDI 61.8
9 PIV 137.0 95.8 95.8 137.0
10 PIV 44.5 129.1 129.1 44.5
11 FUR 92.5
12 DRY 132.7 151.2
13 DRY 118.0 201.5
14 PIV 124.2
15 FUR 67.1 28.4
16 PIV 143.1
17 PIV 58.3 108.9 53.6 162.5 | 108.9
18 PIV 60.7 61.2 61.2
19 PIV 75.1 45.3
20 PIV 117.6 115.8 115.8
21 PIV 61.3 61.4 61.3 61.3
22 PIV 72.7 76
23 PIV 51.5 48.8
24 PIV 65.1 64.7
25 DRY n/a
26 PIV 62.3 62.9
27 SDI 46.2
Total 2006 acres | 1854.5 | 249.1 | 291.2 28.4 286.9 45.3 0.0 82.9 | 191.8 829.8 1069.6 | 588.3 | 137.0 | 115.8 | 105.7

PIV = pivot irrigation SDI = subsurface drip irrigation

FUR = furrow irrigation DRY = dryland, no irrigation




Lastly, all numbers in this report continue to be checked and verified. THIS
REPORT SHOULD BE CONSIDERED A DRAFT AND SUBJECT TO FURTHER
REVISION. However, each year’s annual report reflects revisions made to previous
year’s reports as well as the inclusion of additional data from previous years. Thus, the
most current annual report will contain the most complete and correct report from each
previous year and an overall summarization of the data.

The results of years 1 and 2 follow and are presented by site.
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Site 1 Description:

Total acres in system: 2005 — 62.3

2006 — 135.1
Field No. 1:
Acres: 24.6
Major soil type: Estacado clay loam, 1 to 3% slope
Field No. 2:
Acres: 37.7

Major soil type: Lofton clay loam, 0 to 1% slope
Pullman clay loam, 1 to 3% slope

Field No. 3:
Acres: 37.0
Major soil type: Pullman clay loam, 0 to 1% slope

Field No. 4:

Acres: 35.8
Major soil type: Pullman clay loam, 0 to 1% slope
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Irrigation
Type: Sub-surface Drip
(Field 1 and 2 installed prior to 2004 crop year, Field 3 and 4
installed prior to 2006 crop year)
Pumping capacity, gal/min: 475
Fuel source: Electric

SITE 1 COMMENTS

Drip irrigated cotton system, conventional tillage, planted on forty-inch centers. This
producer used limited tillage and added 62.3 additional acres of drip for the 2006 crop
year.
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Site No. 1

32

Item Year 1l Year 2
Crops

Field No. 1

Cotton
Tillage system Conventional Limit-till
Cover crop None None
Variety ‘FM960BR’ ‘FM 960B2R’
Row spacing, inches 40 40

Yield/acre
Lint, Ib 2,024 1,751
Lint, 1bs/inch irrigation water 173 83
Lint, Ibs/inch total water 78 49
Seed, tons 1.44 1.26
Pounds water/Ib of lint 2,909 4,685

Field No. 2

Cotton
Tillage system Conventional Limit-till
Cover crop None None
Variety ‘D&PL 444BG/RR’ ‘FM 960B2R’
Row spacing, inches 40 40

Yield/acre
Lint, 1b 1,480 1,751
Lint, Ibs/inch irrigation water 127 83
Lint, Ibs/inch total water 57 49
Seed, tons 1.01 1.26
Pounds water/Ib of lint 3,978 4,685

Field No. 3

Cotton
Tillage system - Conventional
Cover crop - None
Variety - ‘Stoneville 4554 B2RF’
Row spacing, inches - 40

Yield/acre
Lint, Ib - 1,648
Lint, 1bs/inch irrigation water - 78
Lint, Ibs/inch total water - 46
Seed, tons - 1.18
Pounds water/Ib of lint - 4,977



Field No. 4
Cotton
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Lint, Ib
Lint, 1bs/inch irrigation water
Lint, Ibs/inch total water
Seed, tons
Pounds water/lb of lint

Fertilizer, Ibs/system acre
Nitrogen
Phosphorus (P,0Os)
Potassium (K,0)
Zinc

Water use, inches
Irrigation
By field
Field 1
Field 2
Field 3
Field 4
By system
Precipitation
Total system (irrigation + precipitation)

Income and Expense, $/system acre

Projected returns
Costs
Total variable costs
Total fixed costs
Total all costs
Net returns
Per system acre
Per acre inch of irrigation water
Per pound of Nitrogen

Conventional

None

- ‘Stoneville 4554 B2RF’

180
62

trace
3.5

11.7
11.7

11.7
14.3
26.0

1,016.58

837.38
120.00
932.55

84.02
7.19
0.47

" Phosphorus was applied through subsurface drip irrigation.
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40

1,648

78

46
1.18

4,977

163
5.76'
1.0
0

21
21
21
21
21
15.2
26.2

1,113.78

782.60
120.00
887.88

225.90
10.76
1.38
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Site 2 Description:
Total acres in system: 60.9

Field No. 1:
Acres: 60.9
Major soil type: Pullman clay loam, 0 to 1% slope
Olton clay loam, 1 to 3% slope

Irrigation
Type: Sub-surface Drip (installed prior to 2004 crop year)
Pumping capacity, gal/min: 360
Number of wells: 2
Fuel source: Electric

35



SITE 2 COMMENTS

Drip irrigated cotton system, conventional tillage, planted on thirty-inch centers. This
was the third growing season for this farm to be in drip.
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Site No. 2

Item Year 1 Year 2
Crops
Field No. 1
Cotton
Tillage system Conventional Conventional
Cover crop None None
Variety ‘981 Fibermax LL’ ‘9963 B2 Flex’
‘9058 Flex’
Row spacing, inches 30 30
Yield/acre
Lint, Ib 1,454.8 1,965.5
Lint, 1bs/inch irrigation water 164 104
Lint, Ibs/inch total water 62.7 61
Seed, tons 1.2 1.4
Pounds water/Ib of lint 3,611 3,727
Pounds of lint/Ib of N fertilizer
Fertilizer, lbs/system acre
Nitrogen 132 120
Phosphorus (P,0s) 40 0
Potassium (K,O) 0 0
Other 0 0
Water use, inches
Irrigation
By field
Field 1 8.9 19.0
By system 8.9 19.0
Precipitation 14.3 13.4
Total system (irrigation + precipitation) 23.2 32.4
Income and Expense, $/system acre
Projected returns 924.43 1,289.28
Costs
Total variable costs 617.49 860.57
Total fixed costs 120.00 120.00
Total all costs 737.49 980.57
Net returns
Per system acre 186.94 308.71
Per acre inch of irrigation water 21.00 16.26
Per pound of Nitrogen 1.42 2.57
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Site 3 Description:

Total acres in system: 123.3

Field No. 1:
Acres: 61.5

Major soil type: Pullman clay loam; 0 to 1% slope
Field No. 2:

Acres: 61.8

Major soil type: Pullman clay loam; 0 to 1% slope

Irrigation

Type: Center Pivot (MESA)

Pumping capacity, gal/min: 450
Number of wells: 2

Fuel source: 1 natural gas; 1 electric
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SITE 3 COMMENTS

This is a pivot irrigated system, conventional tillage, and is planted on forty-inch
centers to cotton.
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Site No. 3
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Item Year 1 Year 2
Crops
Field No. 1
Grain sorghum
Tillage system Conventional
Variety ‘DeKalb 40Y’
Row spacing, inches 40 -
Yield/acre
Grain, cwt 45.7 -
Grain, lbs/inch irrigation water 609 -
Grain, lbs/inch total water 205 -
Pounds water/Ib of grain 1,105 -
Field No. 1
Cotton
Tillage system - Limit-till
Cover crop - None
Variety - ‘Nexgen 1553
Row spacing, inches - 40
Yield/acre
Lint, 1b - 914.5
Lint, 1bs/inch irrigation water - 92
Lint, Ibs/inch total water - 35
Seed, tons - 0.66
Pounds water/Ib of lint - 6,414
Field No. 2
Cotton
Tillage system Conventional Limit-till
Cover crop None None
Variety ‘Nexgen 1553’ ‘BW 50R’
Row spacing, inches 40 40
Yield/acre
Lint, 1bs 1,106 1,187.6
Lint, 1bs/inch irrigation water 126 119
Lint, Ibs/inch total water 47 46
Seed, tons 0.87 0.83
Pounds water/Ib lint 4,730 4,939



Fertilizer, Ibs/system acre
Nitrogen
Phosphorus (P,0Os)
Potassium (K,0)
Other

Water use, inches
Irrigation
By field
Field 1
Field 2
By system
Precipitation
Total system (irrigation + precipitation)

Income and Expense, $/system acre

Projected returns
Costs
Total variable costs
Total fixed costs
Total all costs
Net returns
Per system acre
Per acre inch of irrigation water
Per pound of Nitrogen

42

SO O W

7.5
8.8
8.3
14.8
23.1

431.77

315.37
78.60
393.97

37.79
4.66
0.41

105
51

10
10
10
15.9
259

689.44

505.05
78.60
583.65

105.79
10.58
1.01
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Site 4 Description:
Total acres in system: 123.1

Field No. 1:
Acres: 13.3
Major soil type: Estacado loam; 1 to 3% slope
Drake soils, 3 to 8% slope

Field No. 2:
Acres: 65.4
Major soil type: Pullman clay loam, 0 to 1 % slope

Field No. 3:
Acres: 44.4
Major soil type: Pullman clay loam, 0 to 1 % slope

Irrigation
Type: Center Pivot (LESA)
Pumping capacity, gal/min: 500
Number of wells: 3
Fuel source: 1 natural gas; 2 electric
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SITE 4 COMMENTS

Pivot irrigated system, conventional tillage, and cotton is planted on forty-inch
centers. Field 1 is planted to alfalfa and the hay is used in this producer’s cow/calf
operation. Field 2 was planted to wheat and harvested for silage and then planted to
forage sorghum. The forage sorghum was harvested for silage and the regrowth was
harvested for hay and sold. Field 3 was planted to cotton.
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Site No. 4

Item Year 1 Year 2
Crops
Field No. 1
Alfalfa
Variety ‘Pioneer’ ‘Pioneer’
Yield/acre
Hay, tons 8.3 9.18
Hay, Ibs/inch irrigation water 1,620 532
Hay, Ibs/inch total water 614 367
Pounds total water/pound alfalfa hay 369 617
Field No. 2
Cotton
Tillage system Conventional
Cover crop Wheat
Variety ‘Fibermax 989°
Row spacing, inches 40 -
Yield/acre
Lint, 1b 1,201.9 -
Lint, 1bs/inch irrigation water 240 -
Lint, Ibs/inch total water 55 -
Seed, tons 0.93 -
Pounds water/Ib lint 4,108 -
Field No. 2 (double-cropped in 2006)
Wheat
Tillage system - Conventional
Variety - ‘Jagalene’
Row spacing, inches - 8
Yield/acre
Wheatlage, tons - 6.98
Wheatlage, Ibs/inch irrigation water - 859
Wheatlage, Ibs/inch total water -
(irrigation + precipitation during growing season) 442
Pounds total water/pound wheatlage - 513

Field No. 2 (double-cropped in 2006)
Forage Sorghum
Tillage system

46
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Cover crop
Variety
Row spacing, inches

Yield/acre
Silage, tons
Hay, tons (6.12 bales @ 1,1751b/bale)
Forage, lbs/inch irrigation water
Forage, Ibs/inch total water
Pounds water/pound forage (as fed)

Field No. 3
Cotton
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Lint, Ib
Lint, 1bs/inch irrigation water
Lint, Ibs/inch total water
Seed, tons
Pounds of water/lb of cotton lint

Fertilizer, lbs/system acre
Nitrogen
Phosphorus (P,0s)
Potassium (K,O)
Sulfur

Water use, inches
Irrigation
By field
Field 1
Field 2
Field 2
Field 3
By system
Precipitation, annual
Total system (irrigation + precipitation)

47

Limit-till
Wheat

‘PayMaster 2226’

40

873.4
184
41
0.74
5,588

109
71

10.3
5.0

4.8
5.5
16.8
22.3

wheat

‘Surpass’

14.4

3.6
2250
915
247

Limit-till
None
FM 989 RR

1,805.9
111
57
1.27
3,964

234
55.

6.8

34.5

16.3 (wheat)
16.0 (sorghum)
16.3

26.7

15.5

42.2



Income and Expense, $/system acre

Projected returns
Costs
Total variable costs
Total fixed costs
Total all costs
Net returns
Per system acre
Per acre inch of irrigation water
Per pound of Nitrogen
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727.99

535.72
81.80
617.56

110.44
19.06
1.01

984.83

590.66
81.84
672.50

312.33
11.69
1.33
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Site 5 Description:
Total acres in system: 628.0 (487.6 irrigated; 133.3 dryland, 7.1 facilities)

Irrigated
Field No. 1: Klein/plains/dahl/blue grama/buffalo mixture
Acres: 70.2
Major soil type: Bippus loam, 0 to 1% slope
Mansker loam, 0 to 3% slope

Field No. 2: Plains/blue grama/klein mixture
Acres: 81.6
Major soil type: Bippus loam, 0 to 1% slope
Mansker loam, 0 to 3 and 3 to 5% slope
Olton loam, 0 to 1% slope

Field No. 3: Plains/klein/blue grama mixture
Acres: 95.8
Major soil type: Bippus loam, 0 to 1% slope

Field No. 4: Plains/blue grama/klein mixture
Acres: 89.2
Major soil type: Bippus loam, 0 to 1% slope
Olton loam, 0 to 1 and 1 to 3% slope
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Field No. 5: Plains/klein/blue grama mixture
Acres: 81.2
Major soil type: Olton loam, 0 to 1%slope
Bippus loam, 0 to 1% slope
Mansker loam, 0 to 3% slope

Field No. 6: Alfalfa/plains/blue grama/klein mixture
Acres: 69.6
Major soil type: Bippus loam, 0 to 1% slope

Dryland
Field No. 7: Plains/blue grama mixture
Acres: 30.0
Major soil type: Pullman clay loam, 0 to 1% slope

Field No. 8: Plains/blue grama/sand dropseed/buffalo mixture
Acres: 32.3
Major soil type: Bippus loam, 0 to 1% slope
Randall clay
Estacado loam, 1 to 3% slope

Field No. 9: Plains/blue grama mixture
Acres: 18.8
Major soil type: Olton loam, 1 to 3%slope
Mansker loam, 3 to 5% slope
Bippus fine sandy loam, overwash, 1 to 3% slope

Field No. 10: Plains/blue grama mixture
Acres: 16.9
Major soil type: Olton loam, 0 to 1% slope
Pullman clay loam, 0 to 1% slope

Field No. 11: Plains/blue grama mixture
Acres: 35.3
Major soil type: Bippus loam, 0 to 1% slope

Field No. 12 and 13: Pens and Barns
Acres: 7.7

Irrigation
Type: Center Pivot (MESA)
Pumping capacity, gal/min: 1100
Number of wells: 4
Fuel source: electric
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SITE 5 COMMENTS

This is a commercial, spring calving cow/calf operation. The 494.7 acres of irrigated
grass is broken into six cells. This producer usually moves all cattle off site in early
winter after the calves are weaned. Cows will calve on wheat and are then moved
back on site.

‘
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Site No. 5

Iltem Year 1 Year 2

Crop/Livestock system

Bull calves, head/system acre 0.2134 0.2325
Heifer calves, head/system acre 0.1672 0.1672
Grass hay, tons 0 0.25

Field No.s 1, 2, 3, 4,5, Irrigated

Varieties Plains old world bluestem, klinegrass, bluegrama

Field No. 6, Irrigated
Varieties Plains old world bluestem, alfalfa

Field No.s 7, 8,9, 10, 11, Dryland

Varieties Plains old world bluestem, bluegrama

Fertilizer, lbs/system acre

Nitrogen 21 67
Phosphorus (P,0Os) 57 16
Potassium (K,0) 0 0
Sulphur 10 27

Water use, inches

Irrigation

By system 1.2 9.6
Precipitation 15.1 17.7
Total system (irrigation + precipitation) 16.3 273

Income and Expense, $/system acre

Projected returns 279.80 378.29
Costs
Total variable costs 89.52 163.44
Total fixed costs 64.39 64.39
Total all costs 153.91 227.83
Net returns
Per system acre 125.89 150.46
Per acre inch of irrigation water 93.34 15.62
Per pound of Nitrogen 1.28 2.25
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Site 6 Description:
Total acres in system: 122.9

Field No. 1:
Acres: 122.9
Major soil type: Pullman clay loam, 0 to 1% slope

Irrigation
Type: Center Pivot (LESA)
Pumping capacity, gal/min: 500
Number of wells: 4
Fuel source: natural gas

56



SITE 6 COMMENTS

This is a pivot irrigated cotton system, conventional tillage, and planted on forty-inch
centers.
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Site No. 6

Item Year 1 Year 2
Livestock,
Stocker steers, gain/system, Ibs 477 none in ‘06
Crops
Field No. 1
Cotton
Tillage system Conventional Conventional
Cover crop wheat (grazed) none
Variety ‘Stoneville 2448’ “Stoneville 4554-B2RF’
Row spacing, inches 40 40
Yield/acre
Lint, Ib 1,216 1530
Lint, 1bs/inch irrigation water 107 112
Lint, Ibs/inch total water 46 50
Seed, tons 0.97 0.98
Pounds of water/lb lint 4907 4,574
Fertilizer, Ibs/system acre
Nitrogen 110 114
Phosphorus (P,0Os) 24 52
Potassium (K,0) 0 0
Other 0 0
Water use, inches
Irrigation
By field
Field 1 11.4 13.6
By system 11.4 13.6
Precipitation 15.0 17.3
Total system (irrigation + precipitation) 26.4 30.9
Income and Expense, $/system acre
Projected returns 758.20 988.99
Costs
Total variable costs 577.69 588.60
Total fixed costs 78.60 78.60
Total all costs 656.29 667.20
Net returns
Per system acre 102.63 321.79
Per acre inch of irrigation water 9.04 23.64
Per pound of Nitrogen 0.83 2.83
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Site 7 Description:
Total acres in system: 130.0

Field No. 1: Sideoats grama, “Haskell”
Acres: 130.0
Major soil type: Pullman clay loam; 0 to 1% slope

Irrigation
Type: Center Pivot (LESA)
Pumping capacity, gal/min: 500
Number of wells: 4
Fuel source: electric
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SITE 7 COMMENTS

This is a pivot irrigated circle of side-oats grama grown for seed production and the
residue is baled for hay and sold. This field was established twelve years ago.
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Site No. 7

Item Year 1 Year 2
Crops
Field No. 1
Sideoats grama
Variety ‘Haskell’ ‘Haskell’
Row spacing 40 40
Yield/acre
Seed, Ib 300 300
Hay, tons 3.5 2.89
Seed, Ibs/inch irrigation water 31 39
Seed, 1bs/inch total water 19 14
Pounds water/1b of seed 19,053 16,494
Fertilizer, Ibs/system acre
Nitrogen 156 108
Phosphorus (P,0s) 56 56
Potassium (K,O) 0 0
Sulphur 8 8
Water use, inches
Irrigation
By field
Field 1 9.8 7.8
By system 9.8 7.8
Precipitation 15.4 14.1
Total system (irrigation + precipitation) 25.2 21.9
Income and Expense, $/system acre
Projected returns 1,328.48 1,760.10
Costs
Total variable costs 824.55 994.14
Total fixed costs 78.60 78.60
Total all costs 903.15 1,072.74
Net returns
Per system acre 425.32 687.36
Per acre inch of irrigation water 37.81 88.69
Per pound of Nitrogen 2.73 6.28
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Site 8 Description:
Total acres in system: 61.8

Field No. 1: Sideoats grama, “Haskell”
Acres: 27.6
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 2: Sideoats grama, “Haskell”
Acres: 19.3
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 3: Sideoats grama, “Haskell”
Acres: 7.1
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 4: Sideoats grama, “Haskell”
Acres: 7.8
Major soil type: Pullman clay loam; 0 to 1% slope

Irrigation
Type: Sub-surface Drip (SDI); 40 inch centers
Pumping capacity, gal/min: 360
Number of wells: 4
Fuel source: electric
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SITE 8 COMMENTS

This is a drip irrigated field of side-oats grama grown for seed production and the
residue is baled for hay and sold. These four fields were put into drip three years ago.
Prior to the installation of drip these fields were flood irrigated.
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Site No. 8

Item Year 1 Year 2
Crops
Field No. 1,2 3.4
Sideoats grama
Variety ‘Haskell’ ‘Haskell’
Row spacing 40 40
Yield/acre
Seed, Ib 325 235
Hay, tons 3.7 1.36
Seed, Ibs/inch irrigation water 28.9 30
Seed, 1bs/inch total water 12.2 11
Pounds water/Ib of seed 18,570 20,237
Fertilizer, lbs/system acre
Nitrogen 156 108
Phosphorus (P,0Os) 56 56
Potassium (K,0) 0 0
Sulphur 8 8
Water use, inches
Irrigation
By field
Field 1,2,3,4 11.3 7.8
By system 11.3 7.8
Precipitation 15.4 13.3
Total system (irrigation + precipitation) 26.7 21.0
Income and Expense, $/system acre
Projected returns 1,229.02 1,297.04
Costs
Total variable costs 759.13 800.68
Total fixed costs 120.00 120.00
Total all costs 879.13 920.68
Net returns
Per system acre 349.90 376.36
Per acre inch of irrigation water 35.56 48.56
Per pound of Nitrogen 2.24 3.48
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Site 9 Description:
Total acres in system: 237.8 (232.8 in production, 5.0 pens and feed alley)

Field No. 1: Klein/buffalo/annual forb/interseeded rye mixture
Acres: 95.8
Major soil type:  Mixed shallow soils

Field No. 2:
Acres: 137.0
Major soil type:  Pullman clay loam; 0 to 1% slope

Field No. 3 and 4: Pens and Feed Alley
Acres: 5.0

Irrigation
Type: Center Pivot (MESA)
Pumping capacity, gal/min: 900
Number of wells: 4
Fuel source: 2 natural gas; 2 diesel

SITE 9 COMMENTS

This is a no-till, pivot irrigated cotton/grass/livestock system. Field 2 is planted to
cotton and after harvest is planted to rye for grazing. After being grazed the rye is
terminated and then planted to cotton. The grass is also interseeded with rye for fall
and winter grazing. This producer uses this system for a stocker cattle operation.
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Site No. 9

Item

Year 1

Year 2

Livestock, Stocker cattle

Crops
Field No. 1
Pasture
Variety
Interseeded

Yield/acre
Grazing, gain (cwt)
Hay, tons
Hay, lbs/inch irrigation water
Hay, 1bs/inch total water
Pounds water/Ib of hay

Field No. 2
Cotton
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Lint, 1b
Lint, 1bs/inch irrigation water
Lint, Ibs/inch total water
Seed, tons
Pounds water/lb of lint

Fertilizer, lbs/system acre
Compost, tons/acre
Nitrogen
Phosphorus (P,0Os)
Potassium (K,0)

Sulphur

Kleingrass/buffalograss

Elbon rye

4.01
0.66
880
83
2,728

No-till

Rye, for grazing
‘FiberMax 989 BR’
40

1,394
137
67
0.85
3,395

88
88
88
21

Kleingrass/buffalograss

Elbon rye

3.73
0

No-till

Rye, no grazing
‘FM 989 B2R’
40

1,154

66

36
0.87

6,348

32
90
90
90
21

? Compost provided 88 Ibs of nitrogen in 2005 and 90 Ibs of nitrogen in 2006 plus all

other nutrients.
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Water use, inches
Irrigation
By field
Field 1
Field 2
By system
Precipitation
Total system (irrigation + precipitation)

Income and Expense, $/system acre

Projected returns
Costs
Total variable costs
Total fixed costs
Total all costs
Net returns
Per system acre
Per acre inch of irrigation water
Per pound of Nitrogen

69

1.5
10.2
6.5
14.4
20.9

732.28

357.19
76.95
434.14

298.14
46.17
3.39

0.0
17.6
10.6
14.8
254

493.00

352.77
76.95
429.71

63.29
6.26
0.04
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Site 10 Description:
Total acres in system: 173.6

Field No. 1: early grass establishment
Acres: 44.3
Major soil type: Pullman clay loam; 0 to 1% slope
Lofton clay loam, 0 to 1% slope
Estacado clay loam, 0 to 1% slope

Field No. 2:
Acres: 44.5
Major soil type: Pullman clay loam; 0 to 1% slope
Estacado clay loam, 0 to 1% slope

Field No. 3: Old world bluestem, “WW B. Dahl”
Acres: 42.7
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 4: Bermudagrass/johnsongrass mixture
Acres: 42.1
Major soil type: Pullman clay loam; 0 to 1 and 1 to 3% slope
Lofton clay loam, 0 to 1% slope
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Irrigation
Type: Center Pivot (LESA)
Pumping capacity, gal/min: 800
Number of wells: 2
Fuel source: electric

SITE 10 COMMENTS

This is a four cell, pivot irrigated forage/livestock system. Two of the cells are
planted to Old-World bluestem and one cell is planted to bermudagrass. The fourth
cell has been planted to oats and then to forage sorghum with both being harvested for
hay. This producer runs a registered cow/calf program.
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Site No. 10

Item Year 1 Year 2
Livestock Cow-calf Cow-calf
Crops
Field No. 1
Grass (established in 2005)
Variety WW-B. Dahl old world bluestem
Yield/acre
Grazed, animal days/acre 0 77.95
Field No. 2
Cotton
Tillage system Conventional
Cover crop None
Variety ‘FMS832LL’
Row spacing, inches 40 -
Yield/acre
Lint, Ib 1,535 -
Lint, 1bs/inch irrigation water 128 -
Lint, Ibs/inch total water 66 -
Seed, tons 1.05 -
Pounds water/Ib of lint 3,408 -
Field No. 2A
Oats
Variety - Troy
Row spacing, inches - 7, cross-seeded
Yield/acre
Hay, tons - 1.79
Field No. 2B
Haygrazer
Variety -
Row spacing, inches - 7
Yield/acre
Hay, tons - 2.20
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Field No. 3

Old World Bluestem

Variety ‘WW-B. Dahl’ ‘WW-B. Dahl’
Yield/acre

Grazed, head days/acre 125.29 80.87

Hay, tons 2.03 0
Field No. 4
Bermudagrass (seeded in 2005)

Variety ‘Giant’ and ‘common’  ‘Giant’ and ‘common’
Yield/acre

Grazed, animal days/acre 127.08 82.03

Hay, tons 0 1.80

Fertilizer, Ibs/system acre

Nitrogen 40 51
Phosphorus (P,0s) 0 0
Potassium (K,0) 0 0
Other 0 0
Water use, inches
Irrigation
By field
Field 1 6 13.2
Field 2 12 4.9 (oats)
Field 2 - 16.5 (sorghum)
Field 3 6 16.1
Field 4 10 14.0
By system 8.5 16.1
Precipitation 11.1 15.1
Total system (irrigation + precipitation) 19.6 31.1
Income and Expense, $/system acre
Projected returns 503.21 460.47
Costs
Total variable costs 228.32 164.16
Total fixed costs 87.17 78.60
Total all costs 315.49 242.76
Net returns
Per system acre 187.72 217.71
Per acre inch of irrigation water 22.06 13.52
Per pound of Nitrogen 4.69 4.25
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Site 11 Description:
Total acres in system: 92.5

Field No. 1:
Acres: 45.2
Major soil type: Lofton clay loam, 0 to 1% slope
Olton clay loam, 1 to 3% slope

Field No. 2
Acres: 24.4
Major soil type: Pullman clay loam; 0 to 3% slope

Field No. 3
Acres: 22.9
Major soil type: Pullman clay loam; 0 to 3% slope

Irrigation
Type: Furrow
Pumping capacity, gal/min: 490
Number of wells: 1
Fuel source: electric
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SITE 11 COMMENTS

This is a flood irrigated cotton system under conventional tillage and planted on
forty-inch centers.
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Site No. 11

77

Item Yearl Year 2
Crops

Field No. 1

Cotton
Tillage system Conventional Conventional
Cover Ccrop none None
Variety ‘ADF 3511° ‘FM 989 RR’

40 40

Row spacing, inches

Yield/acre
Lint, Ib 723.8 1123.01
Lint, 1bs/inch irrigation water 79 67
Lint, Ibs/inch total water 34 38
Seed, tons 0.58 0.81
Pounds water/Ib of lint 6,571 6,030

Field No. 2

Cotton
Tillage system Conventional Conventional
Cover crop none None
Variety ‘ADF 35117 ‘NexGen 2448 RR’
Row spacing, inches 40 40

Yield/acre
Lint, 1b 723.8 1,109.51
Lint, 1bs/inch irrigation water 79 66
Lint, Ibs/inch total water 34 37
Seed, tons 0.58 0.80
Pounds water/lb of lint 6,571 6,103

Field No. 3

Cotton
Tillage system Conventional Conventional
Cover Ccrop none None
Variety ‘ADF 3511 ‘NexGen 2448 RR’
Row spacing, inches 40 40

Yield/acre
Lint, Ib 723.8 789.69
Lint, 1bs/inch irrigation water 79 47
Lint, Ibs/inch total water 34 26
Seed, tons 0.58 0.57



Pounds water/Ib of lint

Fertilizer, Ibs/system acre
Nitrogen
Phosphorus (P,0Os)
Potassium (K,0)
Sulphur

Water use, inches
Irrigation
By field
Field 1
Field 2
Field 3
By system
Precipitation
Total system (irrigation + precipitation)

Income and Expense, $/system acre

Projected returns
Costs
Total variable costs
Total fixed costs
Total all costs
Net returns
Per system acre
Per acre inch of irrigation water
Per pound of Nitrogen
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6,571

40
45

10

9.2
9.2
92
9.2
14.4
21.0

461.24

386.35
70.00
456.85

4.39
0.48
0.11

8,572

50
25

16.9
16.9
16.9
16.9
13.0
29.9

681.64

523.45
70.00
593.45

88.18
5.22
1.76
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Site 12 Description:
Total acres in system: 283.9

Field No. 1:
Acres: 151.2
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 2:
Acres: 132.7
Major soil type: Pullman clay loam; 0 to 1% slope

Irrigation
Type: Dryland
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SITE 12 COMMENTS

This dryland system uses cotton and small grains in rotation. This year the cotton was
planted in forage sorghum residue on forty-inch centers under limited tillage. Small
grains are drilled after cotton harvest.
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Site No. 12
ltem

Year 1

Year 2

Crops
Field No. 1
Cotton
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Lint, 1b
Lint, 1bs/inch irrigation water
Lint, Ibs/inch total water
Seed, tons
Pounds water/lb of lint

Field No. 1
Wheat
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Forage, 1b
Forage, Ibs/inch irrigation water
Forage, 1bs/inch total water
Pounds water/lb of forage

Field No. 2
Wheat/Forage sorghum
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Forage, Ib
Forage, lbs/inch irrigation water
Forage, Ibs/inch total water
Pounds water/Ib of forage

82

No-till

Wheat
‘PayMaster 2266’
40

615
NA
49
0.47
4,603

No-till

40

SO OO

No-till
wheat
Tam 202
7

SO OO



Field No. 2
Cotton
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Lint, 1b
Lint, 1bs/inch irrigation water
Lint, Ibs/inch total water
Seed, tons
Pounds water/lb of lint

Fertilizer, Ibs/system acre
Nitrogen
Phosphorus (P,0Os)
Potassium (K,0)
Other

Water use, inches
Irrigation
By field
Field 1
Field 2
By system
Precipitation

Total system (irrigation + precipitation)

Income and Expense, $/system acre

Projected returns
Total variable costs
Total fixed costs
Total all costs
Net returns
Per system acre

Per acre inch of irrigation water

Per pound of Nitrogen

SO OO

Dryland
Dryland

12.5
12.5

198.49
154.50

7.99
162.49

36.00

NA
NA

83

Limit-till
Sorghum stubble
‘PayMaster 2266’

40

NA

S O O

Dryland
Dryland

13.5
13.5

71.56
70.28
15.00
85.28

-13.72
NA
NA
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Site 13 Description:
Total acres in system: 319.5

Field No. 1:
Acres: 118.0
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 2
Acres: 201.5
Major soil type: Pullman clay loam; 0 to 1% slope

Irrigation
Type: Dryland
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SITE 13 COMMENTS

This dryland site uses cotton and small grains in rotation. Cotton is planted on
forty-inch centers under limited tillage. Small grains are drilled after cotton harvest.

85



Site No. 13

86

Item Year1 Year 2
Crops
Field No. 1
Wheat
Tillage system Conventional
Cover crop NA -
Variety Taml11
Row spacing, inches 40 -
Yield/acre
Grain, bu 34.5 -
Grain, Ibs/inch irrigation water NA -
Grain, lbs/inch total water 127 -
Pounds water/Ib of grain 1,783 -
Field No. 1
Cotton
Tillage system - Conventional
Cover crop - None
Variety - NG 3350 RF
Row spacing, inches - 40
Yield/acre
Lint, Ib - 187
Lint, 1bs/inch irrigation water - NA
Lint, Ibs/inch total water - 13
Seed, tons - 0.12
Pounds water/Ib of lint - 17,681
Field No. 2
Cotton
Tillage system Conventional
Cover crop None
Variety ‘HS2326° NG 3350 RF
Row spacing, inches
Yield/acre
Lint, Ib 602 187
Lint, Ibs/inch irrigation water NA NA
Lint, Ibs/inch total water 37 13
Seed, tons 0.45 0.12



Pounds water/Ib of lint

Field No. 2
Wheat
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Grain, bu
Grain, Ibs/inch irrigation water
Grain, lbs/inch total water
Pounds water/lb of grain

Fertilizer, lbs/system acre
Nitrogen
Phosphorus (P,0s)
Potassium (K;0)
Other

Water use, inches
Irrigation
By field
Field 1
Field 2
By system
Precipitation
Total system (irrigation + precipitation)

Income and Expense, $/system acre

Projected returns
Costs
Total variable costs
Total fixed costs
Total all costs
Net returns
Per system acre
Per acre inch of irrigation water
Per pound of Nitrogen

87

6,136

SO O n

Dryland
Dryland

16.3
16.3

265.97

203.60
15.00
218.60

47.37
NA
1.89

17,681

Crop lost
to drought
Tam 111

7

coc o~

Dryland
Dryland

14.6
14.6

54.35

72.90
15.00
87.90

-33.56
NA
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Site 14 Description:
Total acres in system: 124.2

Field No. 1:
Acres: 124.2
Major soil type: Pullman clay loam; 0 to 1% slope

Irrigation
Type: Center Pivot
Pumping capacity, gal/min: 300
Number of wells: 3
Fuel source: electric
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SITE 14 COMMENTS

This is a pivot irrigated site with limited water available. The producer uses
conventional tillage and plants on forty-inch centers.
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Site No. 14

Item Year1 Year 2
Crops
Field No. 1
Cotton
Tillage system Conventional Conventional
Cover crop None None
Variety ‘Fibermax 960 RR’
Paymaster 2266’ ‘Paymaster 2266’
Row spacing, inches 40 40
Yield/acre
Lint, Ib 1,004 768.48
Lint, 1bs/inch irrigation water 148 124
Lint, Ibs/inch total water 48 36
Seed, tons 0.76 0.59
Pounds water/Ib of lint 4,680 6,165
Fertilizer, Ibs/system acre
Nitrogen 81 107
Phosphorus (P,0Os) 77 25
Potassium (K,0) 0 0
Sulphur 21 0
Water use, inches
Irrigation
By field
Field 1 6.8 6.2
By system 6.8 6.2
Precipitation 14.0 14.7
Total system (irrigation + precipitation) 20.8 20.9
Income and Expense, $/system acre
Projected returns 621.42 509.82
Costs
Total variable costs 421.91 386.41
Total fixed costs 78.60 78.60
Total all costs 500.51 465.01
Net returns
Per system acre 120.90 44.81
Per acre inch of irrigation water 1791 7.20
Per pound of Nitrogen 1.49 0.42
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Site 15 Description:
Total acres in system: 95.5

Field No. 1:
Acres: 38.3
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 2: 2005 only, split into fields 3 and 4 for 2006
Acres: 57.2
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. : 2006 only
Acres: 28.8
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 4: 2006 only
Acres: 28.4
Major soil type: Pullman clay loam; 0 to 1% slope

Irrigation
Type: Furrow
Pumping capacity, gal/min: 290
Number of wells: 1
Fuel source: natural gas
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SITE 15 COMMENTS

This flood irrigated site added grain sorghum for 2006. He uses conventional tillage
by relisting his beds each growing season and plants on forty-inch centers.
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Site No. 15

94

Item Year1 Year 2
Crops
Field No. 1
Cotton
Tillage system Conventional Conventional
Cover crop None None
Variety ‘Paymaster 2326’ ‘FM 960 RR’
Row spacing, inches 40 40
Yield/acre
Lint, Ib 377.5 1,327.9
Lint, 1bs/inch irrigation water 82 94
Lint, Ibs/inch total water 15 47
Seed, tons 0.54 0.86
Pounds water/Ib of lint 15,477 4,860
Field No. 2
Cotton
Tillage system Conventional
Cover crop None
Variety ‘Paymaster 2280’ -
Row spacing, inches 40 -
Yield/acre
Lint, Ib 911 -
Lint, 1bs/inch irrigation water 198 -
Lint, Ibs/inch total water 35 -
Seed, tons 0.76 -
Pounds water/1b of lint 6,414 -
Field No. 3
Cotton
Tillage system - Conventional
Cover crop - None
Variety - ‘FM 960 RR’
Row spacing, inches - 40
Yield/acre
Lint, b - 1,487.2
Lint, Ibs/inch irrigation water - 106
Lint, Ibs/inch total water - 52
Seed, tons - 1.03



Pounds water/Ib of lint

Field No. 4
Grain sorghum
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Grain, cwt
Grain, lbs/inch irrigation water
Grain, Ibs/inch total water
Pounds water/lb of grain

Fertilizer, lbs/system acre
Nitrogen
Phosphorus (P,0s)
Potassium (K;0)
Zinc

Water use, inches
Irrigation
By field
Field 1
Field 2
Field 3
Field 4
By system
Precipitation

Total system (irrigation + precipitation)

80
48

20

4.6
4.6

4.6
19.2
25.8

Income and Expense, $/system acre

Projected returns
Costs
Total variable costs
Total fixed costs
Total all costs
Net returns
Per system acre
Per acre inch of irrigation water
Per pound of Nitrogen

517.14

384.49
70.00
454.49

62.65

13.62
0.78

95

4,340

Conventional

None
‘DK40Y’

40

29.87
705
139

1,630

95
21

14.1

14.1

4.2
11.2
17.4
28.6

692.32

460.43
70.00
530.43

161.89
14.51
1.71
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Site 16 Description:
Total acres in system: 143.1

Field No. 1:
Acres: 143.1
Major soil type: Pullman clay loam; 0 to 1% slope

Irrigation
Type: Center Pivot (LESA)
Pumping capacity,gal/min: 600
Number of wells: 3
Fuel source: electric
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SITE 16 COMMENTS

This pivot irrigated cotton site uses conventional tillage and plants on forty-inch
centers.
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Site No. 16

Item Year 1 Year 2
Crops
Field No. 1
Cotton
Tillage system Conventional Conventional
Cover crop None None
Variety ‘FM 958’ ‘FM 958’
Row spacing, inches 40 40
Yield/acre
Lint, 1b 1,346.6 1175.4
Lint, 1bs/inch irrigation water 178 96
Lint, Ibs/inch total water 56 43
Seed, tons 0.95 0.76
Pounds water/Ib of lint 4,011 5,245
Fertilizer, lbs/system acre
Compost, tons/acre 0 32
Nitrogen 83 124
Phosphorus (P,0s) 26 90
Potassium (K;0) 0 90
Sulphur 1.8 21
Water use, inches
Irrigation
By field
Field 1 7.6 12.2
By system 7.6 12.2
Precipitation 16.3 15.0
Total system (irrigation + precipitation) 239 27.2
Income and Expense, $/system acre
Projected returns 821.74 761.36
Costs
Total variable costs 619.46 611.68
Total fixed costs 78.60 78.60
Total all costs 698.06 690.28
Net returns
Per system acre 123.68 71.08
Per acre inch of irrigation water 16.38 5.81
Per pound of Nitrogen 1.49 0.57

*Compost provided 90 Ibs of N and all other nutrients in 2006.
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Site 17 Description:
Total acres in system: 220.8

Field No. 1:
Acres: 53.6
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 2:
Acres: 58.3
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 2:
Acres: 58.3
Major soil type: Pullman clay loam; 0 to 1% slope

Irrigation
Type: Center Pivot (MESA)
Pumping capacity, gal/min: 900
Number of wells: 8
Fuel source: electric
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SITE 17 COMMENTS

This is a cotton, silage corn, and old-world bluestem site using pivot irrigation. Wheat
is planted after corn harvest, and the wheat is terminated where cotton is no-till
planted the following year. Corn is planted on twenty-inch centers on clean tilled
ground. The old-world bluestem is used for grazing and/or hay production.
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Site No. 17

Item Year 1l Year 2
Livestock, cow/calf None yes
Crops
Field No. 1
Old world bluestem
Variety ‘WW-B. Dahl’ ‘WW-B. Dahl’
Yield/acre
Grazed, animal days 0 261.87
Hay, tons 5.91 1.08
Hay, Ibs/inch irrigation water 1,703 293
Hay, Ibs/inch total water 484 94
Pounds water/Ib of hay 468 2,401
Field No. 2
Corn
Tillage system Conventional
Cover crop None
Variety ‘NC +1717°
Row spacing, inches 20 -
Yield/acre
Silage, tons (as ensiled) 31.8 -
Silage, Ibs/inch irrigation water 3,992 -
Silage, Ibs/inch total water 1,902 -
Pounds water/Ib of silage 119 -

Field No. 2
Cotton
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Lint, tons
Lint, Ibs/inch irrigation water
Lint, Ibs/inch total water
Seed, tons
Pounds water/Ib of lint

104

Conventional
Wheat

‘FM 960 B2R’
20

1,833.9
86
54
1.26
4,223



Field No. 3

Cotton
Tillage system Conventional -
Cover crop Wheat
Variety ‘FiberMax 960 B2R’ -
Row spacing, inches 30 -
Yield/acre
Lint, 1b 1,658 -
Lint, 1bs/inch irrigation water 176 -
Lint, Ibs/inch total water 62 -
Seed, tons 0.21 -
Pounds water/1b of lint 3,677 -
Field No. 3

Corn (double cropped with non-irrigated
TAM 105 wheat for grazing)

Tillage system - Limit-till
Cover crop - None
Variety - NC+7117
Row spacing, inches - 20
Yield/acre
Grazed, animal days - 122.73
Silage, tons (as ensiled) - 29.09
Silage, 1bs/inch irrigation water - 4,461
Silage, Ibs/inch total water - 1,913
Pounds water/Ib of silage - 118

Fertilizer, lbs/system acre

Nitrogen 114 151
Phosphorus (P,05) 31 8
Potassium (K;0) 0 0
Other 0 0

Water use, inches

Irrigation
By field
Field 1 6.9 5.5
Field 2 15.9 16.8
Field 3 9.4 21.3
By system 10.5 16.2
Precipitation 17.5 17.4
Total system (irrigation + precipitation) 28.0 40.7
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Income and Expense, $/system acre

Projected returns
Costs
Total variable costs
Total fixed costs
Total all costs
Net returns
Per system acre
Per acre inch of irrigation water
Per pound of Nitrogen
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762.52

487.61
86.47
574.08

188.44
17.91
1.65

708.89

373.28
93.40
466.68

242.21
14.21
1.80



LOT

Inehes

Site 17-2

SI092006 10 10012006
Lockney 28.55 Inches

PO1-PET Wiater Usage (Full Season Cottony ~7 in

0.9

0.5

0.7

0.6 -

0.5

0.4

0.3

0.2

0.1

0.0

””l'l.l'llé_ll:.!l'lI”””””l”l””””_III_!IHHI”I””I”Ill””””IIJII_!II'{.II”“”””””l””””l_ﬂﬂguwl””“””l”l””gé‘mémt‘lﬂf’”””l




801

Inthes

Site 17-3

42002006010 8202006
Bushland (AR5) 36.32
PO1-PET wier Usage (Full 5eason Carny =~ in ’

Inches

0.9

0.4

0.7 -

0.6 -

0.5

0.4 -

0.3

0.2

0.1 -

0.a

IIIIIIIIIllllllllllllllmlé.{'llllllIIIIIIII|IIIIIIIIIII-rLI’IHéIIIIIIIIIIIIIIIIIIIIIIIII-rI-IJ|\!III|IIIIIIIIIIIIIIIIIIIIIlllﬂuguétlllllllllll




System 18 - 2006

Systemi12202%acres|

Legend
Systems 2008
() Fietds 2008
)
i1
0 01 0z |
mi
0 250 500 1,000

Texas Alliance for Water Conservation
5B 1053

Water is Our Future
Center for Geospatial Technology

Texas Tech University
February 2007

Site 18 Description:

Total acres in system: 122.2

Field No. 1:
Acres 60.7
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 2:
Acres: 61.5
Major soil type: Pullman clay loam; 0 to 1% slope

Irrigation
Type: Center Pivot
Pumping capacity, gal/min: 250
Number of wells: 3
Fuel source: electric

SITE 18 COMMENTS

This is a pivot irrigated site with limited irrigation. Oats were drilled following cotton
in 2005 with the oats harvested for silage. Forage sorghum was drilled no-till into the
oat residue and harvested for hay. The other one-half circle was planted to cotton on
forty-inch centers.
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Site No. 18

Item

Year 1

Year 2

Crops
Field No. 1
Grain sorghum
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Grain, cwt

Grain, Ibs/inch irrigation water

Grain, 1bs/inch total water
Pounds water/Ib of grain

Field No. 1
Cotton
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Lint, Ib
Lint, 1bs/inch irrigation water
Lint, Ibs/inch total water
Seed, tons
Pounds water/lb of lint

Field No. 2
Cotton
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Lint, 1b
Lint, 1bs/inch irrigation water
Lint, Ibs/inch total water
Seed, tons
Pounds water/lb of lint

Conventional
No
‘DeKalb 404’

40

51
1,700
262
866

Conventional
No

‘AFD 3511 RR’
40

992
113
39
0.83
5,764

111

Conventioinal
None

‘AFD 3511 RR’
40

879.44
66
29
0.62
7,712



Field No. 2
Oats
Tillage system
Variety

Yield/acre
Silage, tons

Silage, Ibs/inch irrigation water

Silage, 1bs/inch total water
Pounds water/Ib of silage

Field No. 2
Hay grazer
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Hay, tons
Hay, lbs/inch irrigation water
Hay, Ibs/inch total water
Pounds water/Ib of hay

Fertilizer, Ibs/system acre
Nitrogen
Phosphorus (P,0Os)
Potassium (K,0)
Sulphur

Water use, inches
Irrigation
By field
Field 1
Field 2
Field 2
By system
Precipitation

Total system (irrigation + precipitation)

~N O o0 W

3.0
8.75

5.9
16.5

224

Limit-till

Magnum

4.88
2,270
480
472

Drilled
Oat stubble

8

1.43
452
128

1772

56
8.3

6.8

13.4
6.3 (forage sorghum)
4.3 (oats)

12.0

16.1

26.1



Income and Expense, $/system acre

Projected returns
Costs
Total variable costs
Total fixed costs
Total all costs
Net returns
Per system acre
Per acre inch of irrigation water
Per pound of Nitrogen

113

400.54

305.20
78.60
383.80

16.75
2.84
0.23

406.79

360.50
78.60
439.10

-32.31
-2.69
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Site 19 Description:
Total acres in system: 120.4

Field No. 1: 2005 only
Acres: 75.3
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 2: 2005 only
Acres: 45.1
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 3: 2006 only
Acres: 45.3
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 4: 2006 only
Acres: 75.1
Major soil type: Pullman clay loam; 0 to 1% slope

Irrigation
Type: Center Pivot (LEPA)
Pumping capacity, gal/min: 400
Number of wells: 3
Fuel source: electric
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SITE 19 COMMENTS

This is a pivot irrigated cotton and seed millet site. The seed millet comprises
one-third of the system and is rotated around the circle. One-third of the cotton is
planted following seed millet and one-third following cotton. This producer uses
conventional tillage and plants on forty-inch centers.
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Site No. 19

Tillage system

117

Item Year 1 Year 2
Crops
Field No. 1
Cotton
Tillage system Conventional
Cover crop No
Variety ‘AFD 3511°
Row spacing, inches 40
Yield/acre
Lint, 1b 948 -
Lint, 1bs/inch irrigation water 108 -
Lint, Ibs/inch total water 42 -
Seed, tons 0.71 -
Pounds water/lb of lint 5,411
Field No. 2
Pearlmillet
Var iety Seed millet -
Yield/acre
Seed, 1b 3,876 -
Seed, Ibs/inch irrigation water 337 -
Seed, 1bs/inch total water 153 -
Pounds water/1b of seed 1,484 -
Field No. 3
Pearlmillet
Tillage system - Conventional
Cover crop - None
Variety Seed Millet
Row spacing, inches - 40
Yield/acre
Seed, 1b - 2,488
Seed, Ibs/inch irrigation water - 243
Seed, 1bs/inch total water - 107
Pounds water/lb of seed - 2,121
Field No.4
Cotton

Conventional



Cover crop
Variety
Row spacing, inches

Yield/acre
Lint, Ib
Lint, Ibs/inch irrigation water
Lint, Ibs/inch total water
Seed, tons
Pounds water/lb of lint

Fertilizer, Ibs/system acre
Nitrogen
Phosphorus (P,05)
Potassium (K,0)
Other

Water use, inches
Irrigation
By field
Field 1
Field 2
Field 3
Field 4
By system
Precipitation

Total system (irrigation + precipitation)

Income and Expense, $/system acre

Projected returns

Costs
Total variable costs
Total fixed costs
Total all costs

Net returns
Per system acre

Per acre inch of irrigation water

Per pound of Nitrogen

8.8
11.5

9.5
13.9
23.4

611.44

345.86
78.00
424.46

186.97
19.12
1.73

None

‘FM 960 BR’

40

930.56
98
41
0.71
5,481

SO OO

10.2
9.5
9.8

13.1

22.8

543.76

369.88
78.60
448.48

95.28
9.77
1.19
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Site 20 Description:
Total acres in system: 233.4

Field No. 1:
Acres: 117.6
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 2:
Acres: 115.8
Major soil type: Pullman clay loam; 0 to 1% slope

Irrigation
Type: Center Pivot (LEPA)
Pumping capacity, gal/min: 1,000
Number of wells: 3
Fuel source: electric
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SITE 20 COMMENTS

This is a corn, forage sorghum and triticale site with all crops harvested for silage.
Triticale is broadcast planted following corn harvest and forage sorghum is planted
no-till on twenty-inch centers following harvest. Corn is planted on twenty-inch
centers with conventional tillage.
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Site No. 20

123

Item Year1 Year 2
Crops
Field No. 1
Wheat/forage sorghum double cropped
Tillage system Conventional
Variety Wheat: ‘Weather Master’
Sorghum ‘DeKalb 5907°
Row spacing, inches 20 -
Yield/acre (as ensiled)
Wheat silage, tons 16.1 -
Sorghum silage, tons 26.0 -
Silage, 1bs/inch irrigation water 3,742 -
Silage, Ibs/inch total water 2,245 -
Pounds water/Ib of silage 101 -
Field No. 1
Corn
Tillage system - Conventional
Cover crop - None
Variety - Pioneer 32B33
Row spacing, inches - 20
Yield/acre (as ensiled)
Silage, tons - 29.54
Silage, 1bs/inch irrigation water - 2,382
Silage, Ibs/inch total water - 1,417
Pounds water/Ib of silage - 160
Field No. 2
Corn, followed by triticale
Tillage system Conventional -
Variety ‘Pioneer 32B29’
Row spacing, inches 20 -
Yield/acre (as ensiled)
Silage, tons 30 -
Silage, Ibs/inch irrigation water 3,000 -
Silage, 1bs/inch total water 1,714 -
Pounds water/Ib of silage 132 -



Field No. 2
Triticale/sorghum silage double-cropped

Tillage system - Limit-till

Cover crop -

Variety - Slick triticale
Variety - DeKalb 5909 sorghum
Row spacing, inches - 20

Yield/acre, (as ensiled)

Triticale, tons - 21.3
Sorghum, tons - 26.4
Silage, Ibs/inch irrigation water - 5,021
Silage, 1bs/inch total water - 2,657
Pounds water/Ib of silage - 85

Fertilizer, Ibs/system acre

Nitrogen 436 232
Phosphorus (P,0Os) 127 46
Potassium (K,0) 71 0
Zinc 24 0

Water use, inches

Irrigation
By field
Field 1 22.5 24.8
Field 2 20.0 10.0 (triticale)
Field 2 - 9.0 (sorghum)
By system 21.5 21.9
Precipitation 15.0 16.88
Total system (irrigation + precipitation) 36.5 38.8

Income and Expense, $/system acre

Projected returns 715.09 757.29
Costs
Total variable costs 654.87 327.67
Total fixed costs 109.44 53.88
Total all costs 764.30 381.55
Net returns
Per system acre -48.60 375.73
Per acre inch of irrigation water -2.16 17.14
Per pound of Nitrogen -0.11 1.62
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Site 21 Description:
Total acres in system: 122.7

Field No. 1:
Acres: 61.4
Major soil type: Pullman clay loam, 0 to 1% slope

Field No. 2:
Acres: 61.3
Major soil type: Pullman clay loam

Irrigation
Type: Center pivot (LEPA)
Pumping capacity, gal/min: 500
Number of wells: 1
Fuel source: electric
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SITE 21 COMMENTS

This is a pivot irrigated corn and cotton site. Following cotton harvest in 2005 wheat
was drilled on one-half of the pivot. The wheat was grazed, terminated and cotton
planted no-till on forty-inch centers. Corn was planted on forty-inch centers with

conventional tillage.
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Site No. 21

Item Year1 Year 2
Cattle, stocker steers, contract grazing None yes
Crops
Field No. 1
Cotton
Tillage system Conventional
Cover crop None
Variety ‘DP 444 BF/RR’ -
Row spacing, inches 40 -
Yield/acre
Lint, 1b 1,279 -
Lint, 1bs/inch irrigation water 189 -
Lint, Ibs/inch total water 59 -
Seed, tons 0.79 -
Pounds water/Ib of lint 3,825 -

Field No. 1
Corn
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Grain, bu
Grain, lbs/inch irrigation water
Grain, Ibs/inch total water
Pounds water/lb of grain

Field No. 2
Wheat
Cotton
Tillage system
Cover crop
Variety
Row spacing, inches

130

Conventional

None

‘FM 960 RR/BR’

40

Conventional
None

‘Pioneer 34K77°
40

124.67

383

196
1,155

Conventional
Wheat

‘FM 960 RR BR’
40



Yield/acre

Wheat, animal days - 31.81
Cotton
Lint, Ib 1,228 1,201
Lint, 1bs/inch irrigation water 182 82.5
Lint, Ibs/inch total water 57 38
Seed, tons 0.82 0.88
Pounds water/lb of lint 3,983 6,019
Fertilizer, Ibs/system acre
Nitrogen 153 166
Phosphorus (P,0Os) 15 26
Potassium (K,0) 0 0
Sulphur 11 0

Water use, inches

Irrigation
By field
Field 1 6.8 18.3
Field 2 6.8 14.6
By system 6.8 16.4
Precipitation 14.8 17.4
Total system (irrigation + precipitation) 21.6 33.8

Income and Expense, $/system acre

Projected returns 757.28 626.15
Costs
Total variable costs 566.88 458.53
Total fixed costs 78.60 78.60
Total all costs 634.78 531.21
Net returns
Per system acre 122.51 94.94
Per acre inch of irrigation water 18.15 5.79
Per pound of Nitrogen 0.80 0.57
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Site 22 Description:
Total acres in system: 148.7

Field No. 1:
Acres: 72.7
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 2:
Acres: 76.0
Major soil type: Pullman clay loam; 0 to 1% slope

Irrigation
Type: Center Pivot (LEPA)
Pumping capacity, gal/min: 800
Number of wells: 4
Fuel source: electric
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SITE 22 COMMENTS

This is a pivot irrigated corn and cotton system. Corn follows cotton each year with
conventional tillage.
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Site No. 22

136

Item Year1 Year 2
Crops
Field No. 1
Corn
Tillage system Conventional
Cover crop None
Variety ‘Pioneer 33M54
Row spacing, inches 40 -
Yield/acre
Grain, bu 236 -
Grain, Ibs/inch irrigation water 696 -
Grain, lbs/inch total water 388 -
Pounds water/Ib of grain 584 -
Field No. 1
Cotton
Tillage system - Conventional
Cover crop - None
Variety - ‘PM 2266’
Row spacing, inches - 30
Yield/acre
Lint, Ib - 2,181.3
Lint, 1bs/inch irrigation water - 124
Lint, Ibs/inch total water - 69
Seed, tons - 1.42
Pounds water/Ib of lint - 3,293
Field No. 2
Cotton
Tillage system Conventional
Cover crop None
Variety ‘Paymaster 2266’
Row spacing, inches 40 -
Yield/acre
Lint, Ib 1,177 -
Lint, Ibs/inch irrigation water 100 -
Lint, Ibs/inch total water 44 -
Seed, tons 0.94 -



Pounds water/Ib of lint

Field No. 2
Corn
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Grain, bu
Grain, lbs/inch irrigation water
Grain, Ibs/inch total water
Pounds water/lb of grain

Fertilizer, Ibs/system acre
Compost, tons/acre
Nitrogen
Phosphorus (P,0s)
Potassium (K,0)

Sulphur

Water use, inches
Irrigation
By field
Field 1
Field 2
By system
Precipitation

Total system (irrigation + precipitation)

Income and Expense, $/system acre

Projected returns
Costs
Total variable costs
Total fixed costs
Total all costs
Net returns
Per system acre
Per acre inch of irrigation water
Per pound of Nitrogen

2 Compost provided 45 1b of nitrogen and all other nutrients in 2006.

5,176

184
110
15

19.0
11.8
15.3
15.1
30.4

706.62

461.39
78.60
539.99

166.63
10.90
0.91

Conventional
None

‘Pioneer 33M54°
30

185.93
397
258
877

1.5°
194
45
45
10.5

17.6
26.2
22.0
14.1
27.5

1,034.25

669.27
78.60
748.27

285.98
12.98
1.47
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Texas Tech University
February 2007

Site 23 Description:
Total acres in system: 105.2

Field No. 1:
Acres: 51.5
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 2:
Acres: 48.8
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 3:
Acres: 4.9
Major soil type: Pullman clay loam; 0 to 1% slope

Irrigation
Type: Center Pivot (LESA)
Pumping capacity, gal/min: 800
Number of wells: 2
Fuel source: natural gas
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SITE 23 COMMENTS

This is a pivot irrigated corn and cotton system. Cotton was planted on twenty-inch
centers on last year’s cotton ground. Corn was planted on last year’s sunflower
ground on forty-inch centers.
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Site No. 23

Item Year 1 Year 2
Crops
Field No. 1
Cotton
Tillage system ‘Conventional’ ‘Conventional’
Cover crop None None
Variety ‘Americot 427R’ ‘Americot 427R’
Row spacing, inches 40 20
Yield/acre
Lint, 1b 1,205 1,343
Lint, 1bs/inch irrigation water 219 115
Lint, Ibs/inch total water 67 48
Seed, tons 0.87 0.88
Pounds water/Ib of lint 3,364 4,708
Field No. 2
Sunflowers
Tillage system Conventional
Cover crop None
Variety ‘Blacks’
Row spacing, inches 20 -
Yield/acre
Seed, 1b 2,857 -
Seed, Ibs/inch irrigation water 476 -
Seed, 1bs/inch total water 155 -
Pounds water/1b of seed 1,459 -
Field No. 2
Corn
Tillage system - Conventional
Cover crop - None
Variety -
Row spacing, inches - 20
Yield/acre
Grain, bu - 157
Grain, lbs/inch irrigation water - 484
Grain, Ibs/inch total water - 256
Pounds water/lb of grain - 886
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Fertilizer, Ibs/system acre
Compost, tons/acre
Nitrogen
Phosphorus (P,0s)
Potassium (K;0)

Sulphur

Water use, inches
Irrigation
By field
Field 1
Field 2
By system
Precipitation
Total system (irrigation + precipitation)

Income and Expense, $/system acre

Projected returns
Costs
Total variable costs
Total fixed costs
Total all costs
Net returns
Per system acre
Per acre inch of irrigation water
Per pound of Nitrogen

2 Compost provided 45 1b of nitrogen and all other nutrients in 2006.
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5.5
6.0
54
12.4
17.8

669.15

319.93
78.60
398.53

270.62
47.07
3.04

1.5°
209.
45
45
12.5

11.7
18.2
14.8
16.3
31.1

718.70

512.71
78.60
591.31

127.39
8.59
0.61
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Texas Tech University
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Site 24 Description:
Total acres in system: 129.8

Field No. 1:
Acres: 64.7
Major soil type: Pullman clay loam; 0 to1% slope

Field No. 2
Acres: 65.1
Major soil type: Pullman clay loam; 0 to1% slope

Irrigation
Type: Center Pivot (LESA)
Pumping capacity,gal/min: 700
Number of wells: 1
Fuel source: diesel
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SITE 24 COMMENTS

This is a corn and cotton system using pivot irrigation. Cotton was planted on 2005
corn ground on twenty-inch centers. White food corn was planted on twenty-inch
centers following cotton with conventional till used on both crops.
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Site No. 24

Item Year1 Year 2
Crops
Field No. 1
Cotton
Tillage system Conventional
Cover crop None
Variety ‘PM 2280 BR’ -
Row spacing, inches 30 -
Yield/acre
Lint, Ib 989 -
Lint, 1bs/inch irrigation water 106 -
Lint, Ibs/inch total water 41 -
Seed, tons 0.88 -
Pounds water/Ib of lint 5,576 -

Field No. 1
Corn
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Silage, ton (as ensiled)
Silage, Ib/inch irrigation water
Silage, 1bs/inch total water
Pounds water/Ib of silage

Field No. 2
Corn
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Grain, bu
Grain, lbs/inch irrigation water
Grain, Ibs/inch total water
Pounds water/lb of grain
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- Conventional
- None
- Pioneer 33V62
- 20

- 26.2
- 2,029
- 1,255
- 181

Conventional

None
‘Pioneer 33V62’ -
20 -

218 -
590 -
342 -
662 -



Field No. 2
Cotton
Tillage system
Cover crop
Variety

Row spacing, inches

Yield/acre
Lint, Ib
Lint, Ibs/inch irrigation water
Lint, Ibs/inch total water
Seed, tons
Pounds water/Ib of lint

Fertilizer, lbs/system acre
Nitrogen
Phosphorus (P,0s)
Potassium (K,0)
Other

Water use, inches
Irrigation
By field
Field 1
Field 2
By system
Precipitation

Total system (irrigation + precipitation)

Income and Expense, $/system acre

Projected returns

Costs
Total variable costs
Total fixed costs
Total all costs

Net returns
Per system acre

Per acre inch of irrigation water

Per pound of Nitrogen

187
58

9.4
20.7
14.7
15.0
29.7

686.63

443.10
93.66
536.75

149.87
9.96
0.86

Conventional
None

FM 9060 Flex
and FM 9063B2Flex

20

1,160

90

40
0.85

5,640

170

25.8
12.9
19.4
16.0
354

676.57

514.75
93.65
608.40

68.17
3.51
0.40
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Site 25 Description:
Total acres in system: 178.5

Field No. 1:
Acres: 423
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 2:
Acres: 87.6
Major soil type: Pullman clay loam; 0 to 1% slope

Field No. 3:
Acres: 48.6
Major soil type: Pullman clay loam; 0 to 1% slope

Irrigation
Type: Dryland

SITE 25 COMMENTS

At this dryland site cotton and grain sorghum are grown in rotation. The cotton is
planted in standing grain sorghum stalks. Cotton and grain sorghum are planted on

forty-inch centers.
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Site No. 25

Site 25 Terminated

In
Item Year l Year 2
Crops
Field No. 1
Cotton
Tillage system No-till or limit-till
Cover crop None
Variety ‘PM 2326 RR’
Row spacing, inches 40
Yield/acre
Lint, Ib 676
Lint, 1bs/inch irrigation water dryland
Lint, Ibs/inch total water 37
Seed, tons 0.58
Pounds water/Ib of lint 6,164
Field No. 2
Grain sorghum
Tillage system No-till or limit-till
Cover crop None
Variety ‘DeKalb 39Y"
Row spacing, inches 40
Yield/acre
Grain, cwt 27.45
Grain, Ibs/inch irrigation water dryland
Grain, lbs/inch total water 149
Pounds water/Ib of seed 1,518
Field No. 3
Cotton
Tillage system No-till or limit-till
Cover crop None
Variety ‘PM 2326 RR’
Row spacing, inches 40
Yield/acre
Lint, Ib 676
Lint, Ibs/inch irrigation water dryland
Lint, Ibs/inch total water 37
Seed, tons 0.58
Pounds water/lb of lint 6,164
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Fertilizer, Ibs/system acre
Nitrogen
Phosphorus (P,0Os)
Potassium (K,0)
Other

Water use, inches
Irrigation
By field
Field 1
Field 2
By system
Precipitation

Total system (irrigation + precipitation)

Income and Expense, $/system acre

Projected returns
Costs
Total variable costs
Total fixed costs
Total all costs
Net returns
Per system acre
Per acre inch of irrigation water
Per pound of Nitrogen
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18.4
18.4

267.30

184.71
15.00
199.71

67.58
NA
3.56
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Site 26 Description:
Total acres in system: 123.4

Field No. 1:
Acres: 62.9
Major soil type: Bippus loam; 0 to 3% slope
Mansker loam, 3 to 5% slope

Field No. 2:
Acres: 62.3
Major soil type: Bippus loam; 0 to 3% slope
Mansker loam, 3 to 5% slope

Irrigation
Type: Center Pivot
Pumping capacity, gal/min: 600
Number of wells: 2
Fuel source: 1 electric; 1 diesel
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SITE 26 COMMENTS

This is a corn and cotton pivot irrigated site. Cotton was planted on twenty-inch
centers following 2005 corn. Corn is planted on twenty-inch centers with both crops
using conventional tillage.
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Site No. 26

Item Year1 Year 2
Crops
Field No. 1
Cotton
Tillage system Limit-till
Cover crop None
Variety ‘PM 2379 RR’
Row spacing, inches 40 -
Yield/acre
Lint, Ib 1,213 -
Lint, 1bs/inch irrigation water 143 -
Lint, Ibs/inch total water 57 -
Seed, tons 0.93 -
Pounds water/Ib of lint 3,958 -
Field No. 1
Corn
Tillage system - Conventional
Cover crop - None
Variety - ‘Pioneer 3362’
Row spacing, inches - 20
Yield/acre
Grain, bu - 161.9
Grain, lbs/inch irrigation water - 426
Grain, Ibs/inch total water - 243
Pounds water/Ib of grain - 932
Field No. 2
Corn
Tillage system Conventional -
Cover crop None
Variety ‘Pioneer 3362
Row spacing, inches 20 -
Yield/acre
Grain, bu 228 -
Grain, Ibs/inch irrigation water 1021 -
Grain, lbs/inch total water 507 -
Pounds water/Ib of grain 447 -
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Field No. 2
Cotton
Tillage system
Cover crop
Variety
Row spacing, inches

Yield/acre
Lint, Ib
Lint, 1bs/inch irrigation water
Lint, Ibs/inch total water
Seed, tons
Pounds water/lb of lint

Fertilizer, lbs/system acre
Compost, tons/acre
Nitrogen
Phosphorus (P,0Os)
Potassium (K,0)

Sulfur

Water use, inches
Irrigation
By field
Field 1
Field 2
By system
Precipitation

Total system (irrigation + precipitation)

Income and Expense, $/system acre

Projected returns

Costs
Total variable costs
Total fixed costs
Total all costs

Net returns
Per system acre

Per acre inch of irrigation water

Per pound of Nitrogen

2 Compost provided 45 Ibs. of nitrogen plus all other nutrients in 2006.

136
48

8.5
12.5
10.5
12.7
28.1

779.52

484.55
93.53
578.08

192.44
18.34
1.42

Limit-till

None

‘PM 2379 RR’

20

2,112.3
199
79
1.37
2,852

1.5%
209
45
45
10.7

21.3
10.6
16.0
16.0
31.9

969.66

632.67
93.67
726.34

243.32
15.22
1.16
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System 27 - 2006

Site 27 Description:
Total acres in system: 46.2

Field No. 1:
Acres: 46.2
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Texas Alliance for Water Conservation

Center for Geospatial Technology

Major soil type: Pullman clay loam; 0 to 1% slope

Irrigation

Type: Sub-surface Drip (installed prior to 2006 crop year)

Pumping capacity, gal/min: NA

Number of wells: NA
Fuel source: electric
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SITE 27 COMMENTS

This is a new site using drip irrigation. Cotton was planted on forty-inch centers using
conventional tillage.
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Site No. 27 Site 27 entered project in Year 2

Item Year1 Year 2
Crops
Field No. 1
Cotton
Tillage system Limit-till
Cover crop Wheat
Variety ‘BW 4630’
Row spacing, inches 40
Yield/acre
Lint, Ib 2,240
Lint, 1bs/inch irrigation water 124
Lint, Ibs/inch total water 64
Seed, tons 1.46
Pounds water/lb of lint 3,526

Fertilizer, Ibs/system acre

Nitrogen - 145
Phosphorus (P,0Os) - 5.8
Potassium (K,0) - 1
Other - 0

Water use, inches

Irrigation
By field
Field 1 - 18.00
By system - 18.00
Precipitation - 16.88
Total system (irrigation + precipitation) - 34.88

Income and Expense, $/system acre

Projected returns - 1,450.96
Costs
Total variable costs - 912.97
Total fixed costs - 120.00
Total all costs - 1,032.97
Net returns
Per system acre - 417.99
Per acre inch of irrigation water - 23.22
Per pound of Nitrogen - 2.88

! Phosphorus was applied through subsurface drip irrigation.
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OVERALL SUMMARY OF YEARS 1 AND 2

A key defining characteristic of this demonstration project is the fact that
producers make the decisions on cropping and livestock practices. We simply document
what these decisions are, the impact that they have on water use, and on the economic
returns. This also provides a way to monitor over time what changes are occurring in crop
and livestock enterprise decisions. Although it is too soon, with 2 years of data, to
document trends and changes in land-use in this area, differences between the 2005 and
2006 growing seasons occurred and are interesting. When the number of sites that
include different enterprises are compare between the two years, more sites included
small grains, cattle, and corn in 2006 than in 2005 (Figure 6). No changes occurred in the
number of sites with perennial forage or sorghum. The number of sites that included
cotton declined by 1. The loss of site 25 and the gain of site 27 had no impact on cotton
sites because both included cotton and were only about 30 acres different in acreage
devoted to cotton. No sunflowers were grown in 2006, thus, the number of sites with
‘other crops’ declined by one.

A second way to look at these trends is to evaluate the total number of acres
within these 26 sites that are devoted to each land use. Nearly half of the land included
within these 26 sites is planted to cotton, while perennial forages and land grazed by
cattle account for the other major land use in this region (Figure 7). It is important to note
that cattle graze not only perennial forages but also graze some of the small grains and
possibly other acres while some acres established in perennial forages are harvested
entirely for hay and are not grazed. In 2006, acres planted in small grains approached
that of perennial forages. Acres in corn and sorghum are each about one half the area
planted to perennial forage. Within these 26 sites, total acreage of cotton and sorghum
declined while the total number of acres planted to corn and small grains increased in
2006, compared with 2005

Total mean irrigation across all sites nearly doubled in 2006 compared with 2005
(Table 12). With higher temperatures, cotton yields increased in 2006 compared with
2005 but mean irrigation of cotton also increased between these two years. Irrigation of
corn for both grain and silage increased in 2006 compared with the previous year but
yields declined likely reflecting the negative impact of high temperature and limitations
on water for corn production in this region. Sorghum silage irrigation was lower in 2006
than 2005 and may reflect the diversion of water resources to other crops. At this point,
yields of sorghum silages reflect few sites and different management practices that make
yield trends difficult to interpret but overall production was 26.0 and 20.4 tons/acre in
2005 and 2006, respectively.

Site 20 provides an interesting comparison of economics, water use, and total
forage production of three silages types. Corn was grown for silage on about one half of
this system while triticale and sorghum were double-cropped on the remaining acres. As
shown in Figure &, total biomass production and profitability were higher per acre for
double cropped small grain and sorghum silage than for corn while total irrigated water
use by the double crop management was less than one-half that of corn.
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Table 12. Overall summary of crop production, irrigation, and economic returns within 26

production sites in Hale and Floyd Counties during 2005 and 2006.

Item Year 1 Year?2
Mean Yields, per acre
(only includes sites producing these crops)
By Crop
Cotton
Lint, Ibs 1,101 1,444
Corn
Grain, lbs 12,712 8,814
Grain, bu 227 157
Silage, tons 30.9 28.3
Sorghum
Silage, tons 26.0 20.4
Irrigation applied, inches
By System
Total irrigation water (system average) 8.4 (26)° 13.8 (26)
By Crop
Cotton 8.7 (19) 14.3 (19)
Corn grain 17.4 (3) 21.0 4)
Corn silage 18.0 2) 24.0 (3)
Sorghum silage 15.0 (D) 12.5 )
Pearlmillet (seed) 11.5 (1) 10.2 (1)
Alfalfa 10.3 (1) 34.5 (1)
Small grain silage 7.5 () 10.2 (3)
Small grain hay - 4.9 (1)
Small grain grazing 1.503) 0.8
Perennial grasses 6.5(7) 8.8 (7)
Income and Expense, $/system acre
Projected returns 660.21 773.82
Costs
Total variable costs 44451 502.33
Total fixed costs 77.59 79.71
Total all costs 521.12 581.24
Net returns
Per system acre 139.12 192.58
Gross margin per acre inch irrigation water 26.28 19.54
Per acre inch of irrigation water 21.15 16.11

2 Numbers in parenthesis refer to the number of sites in the mean.
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Figure 6. Number of systems (sites) that include cotton, corn, sorghum, perennial forages, cattle, small grains, and other crops within the 26 producer
systems located in Hale and Floyd Counties. ‘Other crops’ include pearlmillet and sunflowers.
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Figure 7. Total number of acres planted to cotton, corn, sorghum, small grains, pearimillet, sunflowers, perennial forages and acres grazed by cattle in
26 producer systems in Hale and Floyd Counties.
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Figure 8. Yield, irrigation applied, and net returns per acre of corn, triticale, and sorghum silages in
2006. Sorghum and triticale were double-cropped.

These field-scale results are consistent with research data from Texas A&M,
Amarillo and suggest that if quality of these forages are comparable, where water is
limited, sorghum and triticale silages may increase profitability while conserving more
water for this region and may be useful in meeting the requirements of the livestock
industries, particularly the dairy industry. Much more information is now beginning to
emerge as results are analyzed from these 26 sites regarding returns to investments of
water, energy, and fertility. Patterns of response will become increasingly clear as we
include additional years of data. Related research from both Texas A&M and Texas
Tech University are providing additional validity to observations emerging from the
Demonstration Project.

Results of year 1 and year 2 are summarized in Table 12, Table 13 and Table 14
for the 26 systems being monitored. It is important to understand that these systems are
compared on a basis that equalizes those factors that are not unique to the system and that
do not influence the systems results. (see Assumptions, page 10) These factors include
depth to water, prices paid for fertilizers and pesticides, and other factors that vary among
locations but do not reflect the functioning of the particular system. Thus, results of these
analyses do not reflect the profitability of the individual site under the specific conditions
and marketing opportunities of the individual system. This does, however, allow us to
make comparisons among systems that are not biased by individual variability. This
allows us to see how the system functions per se.
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The 2005 growing season in Hale and Floyd Counties was near ideal in terms of
precipitation amount and distribution. Harvest conditions were excellent for the cotton
crop. Dryland systems benefited likely from soil moisture stored from the previous high-
rainfall year as well as the timely rains that occurred during the growing season. The
2006 growing season was characterized by one of the most severe and extended drought
periods on record for this region. Pumping of water reached near capacity levels. Total
seasonal rainfall was similar between the two years but distribution during the growing
season differed dramatically.

Net returns per system acre were greater in 2006 than 2005 but gross margin per
acre inch of irrigation water and net returns per inch of irrigation water applied were
lower in 2006 than in 2005 (Table 12). The differences between these two years
underscore the importance of multiple years of observation but some patterns are
beginning to emerge. It will take additional years of data to begin to understand how
these systems function over a range of environmental conditions. Several systems were
influenced by planting costs incurred in 2005 for crops or forages that were not harvested
or grazed until 2006, thus, influencing the profitability of these systems in 2005. Most of
these systems are now fully operational but other systems are changing as producers
make operational decisions. This is what was intended and provides a truly unique ability
to monitor what is happening on the Texas High Plains. Decisions for planting in late
2006 and early 2007 are being influenced by the relative prices for cotton, corn grain,
cattle, water availability, and loan potentials. This large demonstration project is an
absolutely one-of-a-kind chance to measure and interpret what changes are happening
and to understand the dynamics of these systems such that practices that conserve water
and remain economically viable can be identified and translated to other locations.
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Table 13. Summary of results from monitoring 26 producer sites during 2005 (Year 1).

System ﬁ;e- Acres Irrigation Type1 ?X;:Zr: $/sysat§rr2 ?IVAQ’[CG r:
Cotton 1 61 SDI 11.7 84.02 7.19
Cotton 2 58 SDI 8.9 186.94 21.00
Cotton 14 125 CP 6.8 120.90 17.91
Cotton 16 145 CP 7.6 123.68 16.38
Cotton 21 123 CP 6.8 122.51 18.15
Cotton 11 95 Fur 9.2 4.39 0.48
Cotton 15 98 Fur 4.6 62.65 13.62
Cotton/grain sorghum 3 125 CP 8.3 37.79 4.66
Cotton/grain sorghum 18 120 CP 5.9 16.75 2.84
Cotton/grain sorghum 25 179 DL 0.0 67.58 na
Cotton/forage sorghum 12 250 DL 0.0 36.00 na
Cotton/pearlmillet 19 120 CP 9.5 186.97 19.12
Cotton/corn 22 148 CP 15.3 166.63 10.90
Cotton/corn 24 129 CP 14.7 149.87 9.96
Cotton/corn 26 123 CP 10.5 192.44 18.34
Cotton/sunflowers 23 110 CP 54 270.62 47.07
Cotton/alfalfa 4 123 CP 5.5 110.44 19.06
Cotton/wheat 13 315 DL 0.0 47.37 na
Cotton/corn silage/grass 17 223 CP 10.5 188.44 17.91
Corn/wheat/sorghum silages 20 220 CP 21.5 -48.60 -2.16
Cotton/wheat/stocker cattle 6 123 CP 114 162.63 9.04
Cotton/grass/stocker cattle 9 237 CP 6.5 298.14 46.17
Cotton/grass/cattle 10 175 CP 8.5 187.72 22.06
Forage/beef cow-calf 5 630 CP 1.23 125.89 93.34
Forage/Grass seed 7 61 SDI 9.8 425.32 37.81
Forage/Grass seed 8 130 CP 11.3 346.90 35.56

'SDI — Subsurface drip irrigation; CP — center pivot; Fur — furrow irrigation; DL —

dryland.
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Table 14. Summary of results from monitoring 26 producer sites during 2006 (Year 2).

Gross margin

System SNite Acres Irrigati?n System $/system  $/inch per inch
0. Type inches acre water L
irrigation
Cotton 1 135 SDI 21.0 225.90 10.76 15.77
Cotton 2 61 SDI 19.0 308.71 16.25 22.56
Cotton 27 46 SDI 18.0 417.99 23.22 29.89
Cotton 3 123 CP 10.0 105.79 10.58 18.44
Cotton 6 123 CP 13.6 321.79 23.64 29.42
Cotton 14 124 CP 6.2 44.81 7.20 19.84
Cotton 16 143 CP 12.2 71.08 5.81 8.43
Cotton 11 93 Fur 16.9 88.18 5.22 9.37
Cotton/grain sorghum 15 96 Fur 11.2 161.89 14.51 20.78
Cotton/forage sorghum 12 284 DL 0.0 -13.72 Na Na
Cotton/forage sorghum/oats 18 122 CP 12.0 -32.31 -2.69 3.86
Cotton/pearimillet 19 120 CP 9.8 95.28 9.77 17.83
Cotton/corn 22 149 CP 22.0 285.98 12.98 16.55
Cotton/corn 24 130 CP 19.4 68.17 3.51 8.34
Cotton/corn 26 123 CP 16.0 243.32 15.22 21.08
Cotton/corn 23 105 CP 14.8 127.39 8.59 13.90
Cotton/alfalfa/wheat/forage
sorghum 4 123 CP 26.7 312.33 11.69 14.75
Cotton/wheat 13 320 DL 0.0 -33.56 Na Na
Cornl/triticale/sorghum silages 20 233 CP 21.9 375.73 17.14 19.60
Cotton/stocker cattle 21 123 CP 16.4 94.94 5.79 10.22
Cotton/grass/stocker cattle 9 237 CP 10.6 63.29 6.26 13.87
Cotton/corn silage/wheat/cattle 17 221 CP 13.0 242.21 14.89 20.64
Forage/beef cow-calf 5 628 CP 9.6 150.46 15.62 22.31
Forage/beef cow-calf 10 174 CP 16.1 217.71 13.52 18.40
Forage/Grass seed 7 130 CP 7.8 687.36 88.69 98.83
Forage/Grass seed 8 62 SDI 10.1 376.36 48.56 64.05

'SDI — Subsurface drip irrigation; CP — center pivot; Fur — furrow irrigation; DL —
dryland
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REPORTS BY SPECIFIC TASK

TASK 2: PROJECT ADMINISTRATION AND SUPPORT

2.1 Project Director: Rick Kellison. From a weather standpoint year two has been a
complete opposite from year one. We went into this growing season with very little
reserve soil moisture and we had one of the driest growing seasons on record. Because of
the lack of rainfall we did not have any replants due to hail storms and this is out of the
ordinary for our area.

I had the opportunity to conduct twelve site tours during the 2006 growing season.
On April 6™ we had a group of fifty producers from Alabama tour the integrated forage
livestock sites. On April 7" we had a group with AgCert tour all twenty six sites. Eddie
Teeter and I hosted Senator Robert Duncan, Katie Day, and Brandon Lipps for a tour on
August 22™. This was an opportunity for us to share goals and ideas for the project with
Senator Duncan. On October 25™ TAWC hosted Senator Robert Duncan, U.S.
Congressman Randy Neugebauer, Bill Mullican, Comer Tuck, Katie Day, Jimmy Clark
and Tom Sell for a tour of selected sites. After the tour, we had a short program on Randy
and Lanney Bennett’s demonstration sites with approximately twenty five guests in
attendance. Eddie Teeter, Glen Schur, Boyd Jackson and I were interviewed by a PBS
crew from Austin on November 14", They were touring various locations throughout the
state for a documentary on water shortages in Texas.

TAWC and Texas Cooperative Extension Service hosted three producer meetings
this year. The first was an irrigation scheduling meeting held at the Floyd County Unity
Center with approximately thirty producers present. On March 30" we had over eighty
producers attend our forage conference held at the Plainview County Club and on
February 6™, 2007 a cow/calf beef workshop was held at the Floyd County Unity Center.

The Hale County Farm Tour visited two of our sites and the Floyd County Farm
tour visited three of the demonstration sites with a total of approximately one hundred
producers attending. On October 5™, twenty eight producers attended a turn row meeting
on the Eddie Teeter farm highlighting Dr. Calvin Trostle’s grass variety trial.

On July 30" five of our producer board and six members of the management team
traveled to Harlingen to visit the LRGV Project. This was a very valuable trip and gave
all of us a better understanding of the problems producers face in that area of the state.

During 2006 I made eight presentations to various producer meetings and
organizations explaining TAWC and two radio interviews.

On January 26", 2007 TAWC hosted a meeting to determine the best method to
help disseminate Dr. Brent Bean’s forage research data. Dr. Bean has conducted some
very timely research that demonstrates as much as a forty percent reduction in water use
to produce the same quantity and quality of silage as compared to corn silage. With the
recent influx of dairies into the Texas Panhandle we saw this as an excellent opportunity
to have an impact on water use. One projection is the number of dairy cows will double
in the next four years. Dr. Brent Bean, Dr. Calvin Trostle, Dr. Vivien Allen, Dr. David
Doerfert, Ricky Rice, Dr. Will Cradduck and I were in attendance. A brochure will be
developed to distribute to producers, dairies and feed yards.
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We have had our monthly management team meeting the second Thursday of
each month with excellent attendance. I have visited each of the demonstration sites on a
regular basis.

2.2 Secretary/Bookkeeper: Angela Beikmann. (three-quarter time position). Year 2
main objectives for the secretarial and bookkeeping support role for the TAWC project
include the following.

Accurate Accounting of All Expenses for the Project. This includes a formal
budget amendment to include a line item for “vehicle insurance,” monthly reconciliation
of accounts with TTU accounting system, quarterly reconciliation of subcontractors’
invoices, preparation of itemized quarterly reimbursement requests, and preparation of
Task and Expense Budget reported for Year 2 of the project.

Administrative Support for Special Events. A Forage Workshop was held in
March, 2006. Registration materials, workshop materials, continuing education
certificates and advertisements were prepared and distributed. Lodging provisions for
workshop speakers were arranged.

A Field Day event was held in June, 2006. Advertisements, invitations and event
materials were prepared and distributed. Project display was developed on site.

Project participants toured the Lower Rio Grande Valley demonstration project in
July, 2006. Travel arrangements were made for eleven participants.

TAWC project site tour and program was held in October, 2006. Invitations and
advertisements were prepared and distributed for this event. In attendance were Senator
Robert Duncan, Congressman Randy Neugebauer, Bill Mullican, representatives from
TTU, TAMU, HPUWCD and local producers.

TAWC project site tour and meetings were held on January 11, 2007. Appropriate
correspondence and arrangements were made for Dr. Jeff Jordan to visit the project sites
and meet with the Advisory Council and TAWC Management Team. PowerPoint
presentation was assembled with slides from task leaders and/or project participants. This
was presented at the Management Team meeting.

Ongoing Administrative Support. Quarterly reports have been assembled and
forwarded to TWDB. These quarterly reports, dated February 28, 2006, May 31, 2006,
August 31, 2006, November 30, 2006 and February 28, 2007, coincide with quarterly
reimbursement requests submitted by TTU.

Management Team meeting minutes have been recorded and transcribed for each
meeting. These meetings were held on February 16, March 9, April 13, May 11, June 8§,
July 13, August 10, September 14, October 12, November 9, and December 14, 2006,
and January 11 and February 8, 2007.

Weather station data was collected and forwarded to each TAWC producer on a
regular basis during the growing season. Collection and distribution of this data will be
done again for Year 3 as requested.

Daily administrative tasks include many clerical procedures and documents
pertaining to a business/education setting
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2.3 Database team, geodatabase and research enterprise website development: Lucia
Barbato, Paul Braden, Swetha Dorbala.

Database team. For the first half of 2006 the database team consisted of Lucia
Barbato, Paul Braden, Swetha Dorbala from the TTU Center for Geospatial Technology
(CGST). Ms. Dorbala, graduate student computer science, was recruited to another
department at Texas Tech University in July 2006. The database team works closely with
other members of the Texas Alliance for Water Conservation team.

Objectives. The objective of the database team is to develop a research enterprise
database and website for data entry, management and reporting of research results from
researchers and management involved in the project. The data to be managed includes
cattle, climate, crop, economic, soil and system information.

Database Accomplishments. From July 5t through December 31%, 2005 the
database team efforts included completing a user needs assessment, producing a draft
user needs assessment and developing a prototype database design using SQL Server
2000. The design concept for development of a website to access the database was
initiated.

For the period January 1 through December 31%, 2006 the draft user needs
assessment was circulated among management team members for review and comment.
The document was finalized without significant modification. Based on the needs
assessment, a draft physical database design and data dictionary document was completed
and delivered to the management team. This draft physical design would serve as a
blueprint for future database development and programming. The physical design
document is a dynamic document and is revised as modifications are made to the
database and as comments are incorporated from the management team. A draft SQL
table schema and poster was developed to present a view of the tables designed for the
database. The poster was presented to for team review.

At the same time a physical database design was developed for the New Deal
SARE area for comparison of results with the TAWC efforts. An initial database with
fifty tables was developed using SQL Server 2000 and hosted on machines in the Center
for Geospatial Technology at Texas Tech University. The database design documentation
is substantially completed and only minor modifications are anticipated as internal and
external testing continues and modifications are made to the database.

Several meetings took place to discuss how cattle information was collected for analysis
and how the changes to data collection affected the existing database, database design
documents and web pages. These meetings resulted in the database team revising the
field data collection forms to ensure that each distinctive cattle type would be
differentiated.

The cattle information includes:

Dry Cows Stocker Cattle

Finishing Cattle Wintering Pregnant Cows
Growing Heifers, Bulls & Steers Veterinary Treatment
Lactating Cows Supplemental Feed
Mature Bulls
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Having the database differentiate cattle by type ensures accurate calculations of
amount of water consumed. Modifications to the database design, web pages and
documentation were made accordingly.

Crop information was also incorporated into the database. This information
includes:

Field observations Irrigation Information

Biomass Measurements Irrigation Type

Crop Planted Irrigation Water Use Efficiency

Crop Labor Costs Pesticide Information

Harvest Yield Tillage Type

Mechanical Outputs Agriculture Remote Sensing Estimates
Fertilizer Information

The climate information incorporated into the database design includes:

Monitoring Station
Degree Days
Precipitation Event
Mesonet Information
Mesonet Station

Soil information incorporated into the database design includes:

Soil Sample Information
Soil Moisture Sample
Annual Erosion

System information managed by the database includes:

System Information
Field Information
System Type Information
Field Type Information

Economic information includes economic summary information only.

System Numbering: A concerted effort was made to refine the numbering system
used to identify producer fields and systems. A numbering system was required to ensure
integrity for data collection and data entry. This system was developed in a way that
would maintain the history of activities at each location. This numbering system was
reviewed on several occasions by the management team. To maintain project history of a
field, the field number will remain the same as long as the field geometry is unchanged.
Whenever the geometry (acres or location) of a field changes, that field number is retired
and a new field number is assigned.

Website Development: A website is currently in development with a home page,
and functionality for initial data entry, editing and reporting research results. The website
was designed to retrieve data from the SQL database for the main data categories (cattle,
climate, crop, economic, soil and system). The code and structure of the web site was
developed in a .NET environment which generated aspx web pages. Two documents
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were developed containing the aspx code and html code respectively. The website
contains approximately 20,000 lines of code with about 5,000 unique lines of code.

Initially the website was developed using data from the New Deal SARE project.
This activity was pursued since data were available for all aspects of the project for
development testing purposes. The New Deal website was made available for external
testing in May. All pages from the New Deal website were directly ported to the TAWC
web for continued development.

Discussions with Dr. Allen and Rick Kellison identified the need to maintain the
highest security possible for the databases that are accessed by the websites. A security
system was developed that provides three level of access: administrator, super user, and
user. Only users with administrative privileges can add new users as well as perform all
other functions including data entry, editing data and contacts, and viewing reports. Super
users have access to the home page, data entry, editing data and contacts, and viewing
reports. At a minimum for anyone to access pre-developed reports, they must be granted
user status by an administrator. Therefore access to any information other than the home
page requires a log in or administrator approval.

Furthermore the websites will not be linked to any public websites to minimize
possibility of locating the websites by random searches. Therefore only persons having a
need to know about the data will be granted access and given the URL for the web
address. Selected data, however, can be made available on the public website when the
reports become available and are approved by management for public access. If in the
future, the management desires other users to view the home page only, then it can be
linked to the existing public TAWC website.

The navigation for the TAWC website was simplified to three buttons. These
buttons allow navigation to the home page, reports pages, and pages with administrative
functions. The administrative functions include data entry, editing and contacts
management.

TEXAS ALLIANCE FOR WATER CONSERVATION

WATER IS OUR FUTURE

HOME
ADMIN

REPORTS

TEXAS ALLIANCE FOR WATER CONSERVATION

INTEGRATED SYSTEMS

Figure 9. Home page for TAWC website.
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The contacts information page was developed to store and retrieve information for
producers, management team members, researchers, advisory council, students and others
involved directly with the project. Initial data entry functionality was also developed for
climate, economic, soil and system. This functionality is expected to be completed in Q2
of 2007.

The code to calculate and edit biomass measurements from the web page into the
SQL database was completed. This functionality is anticipated to save considerable
researcher time in the future. Subsequently the functionality for the cattle/stocker
movement and cattle information functionality was also incorporated.

During initial testing of the website input from the principal tester, Phil Brown,
identified the need to simultaneous view more than one record as data are input. Research
into various methods to accommodate this functionality was conducted. The code was
substantially reworked to incorporate a new structure called a data grid. A data grid
allows researchers to view multiple records simultaneously on a webpage much like a
spreadsheet. The data grid structure was integrated on .aspx pages, and were incorporated
on web pages for small tables which can be viewed on a single screen.

Edit 359 Integrated C/L1A  SAREI-6 01/01/2001 4767700.0
Edit 360 Integrated C/L1A  SAREIT 01/01/2001 4922100.0
Edit 361 Integrated C/L2D  SAREI-& 0170172001 5030700.0
Edit 363 Integrated C/L2B  SARE 1110 01/01/2001 4624200.0
Edit 364 Integrated C/L3A SAREI-11 01/01/2001 4484600.0
Edit 365 Integrated C/L3A SARE 12 01/01/2001 4625800.0
Edit 366 IntegratedC/L1B SAREI-14 0170172001 4369200.0
Edit 368 IntegratedC/L1D SAREI-16 01/01/2001 4972200.0
Edit 369 Integrated C/L2A SARE 17 0170172001 4925100.0
Edit 370 Integrated C/L2A SAREI-18 01/01/2001 4837100.0
Edit 371 Integrated C/L3B SARE 19 0170172001 4951800.0
Edit 373 Integrated C/L3D SARE[-21 01/01/2001 4610900.0
Edit 1061 Integrated C/L1A  SAREI6 01/01/2005 1366700.0
Edit 1062 Integrated C/L1A  SAREIT 01/01/2005 T405000.0
Edit 1062 Integrated C/L2D  SAREI& 0170172005 8669300.0

Figure 10. Sample data grid for data entry.

The website also supports standard html pages for data entry. Standard html pages
are implemented for larger tables and whenever the number of fields required for input
exceed what is reasonable to scroll left and right on a web page. It was a significant
accomplishment to implement two different methods (aspx with data grids and html) for
editing records in a single web site.

The ability to perform table validations was also investigated. A validation is a
message displayed on the web page whenever a required field has not been populated.
Validations were completed for tables related to crop management (including biomass,
crop labor cost, irrigation information, harvest yield, crop planted, mechanical outputs,
pesticides, and fertilizer) and contacts. Validations will be finalized in 2007.

During 2006 the basic functionality of the report framework was developed using
SQL2000 reporting services. The reporting efforts are expected to continue in the next
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year as data are entered into the system and researchers desire feedback from the
database.

With the completion of the basic web site functionality, efforts to make the web
site more user-friendly were initiated. These efforts included setting up meetings with
participants to test and comment on the web site. Updates to the website were made at the
user site during testing as well as in the CGST lab. The website usability was
significantly improved by incorporating additional data grid displays on data entry pages
to display the ten previously entered records. This display will reduce the possibility of
duplicate and other data entry errors. Additionally textual information was added to
clarify instructions on the use of web pages where needed.

System Numbering 2006
Irrig |Non-

System Field System| Field |Irrig |Field Changes &

Irrig. Type Number | Number |Field Desc Acres | Acres |Acres |[Comments
1 135.2

5D1 (drip) 1 1 North-west field 24.6
DI (drip) 1 2 South-west field 377
5D1 (drip) 1 3 South-east field 370 Field added 2006
5D1 (dnp) 1 4 North-east field 35.8 Field added 2006

z irrigation siation served oll flelds. Not able to report separate WUE by field.

3D1 (drp) 2 - Single Drip Field 60.9] 60.9
3 - 123.3
: Morth Half
prvot 1 6l.5
South Half

pivot 2 61.8

Figure 11. Sample of system numbering spreadsheet.

GIS Accomplishments. The database team developed a set of GIS geodatabases
for the TAWC and New Deal project areas. The purpose of these geodatabases is to allow
creation of maps and to visualize changes in the systems over time. Development of these
geodatabases involved a significant amount of geoprocessing to update data from
previously created data. The systems and fields were re-GPSed by Will Cradduck and the
geodatabase feature classes of fields, systems and annotations were updated. The system
and field boundaries locations were validated by overlaying them on high-resolution
orthophoto imagery acquired for the 2005 crop year. During the year the field and system
boundaries underwent several iterations and modifications as new GPS data were
integrated into the geodatabase.

A specialized GIS software extension was installed to develop a map series that
included all 26 producer systems. This extension was available through the TTU GIS site
license at no additional cost to the project. Implementing the map series was an important
development since the size and scale of each producer system varied and would
otherwise necessitate individual map set up for each system and take up considerably
more time. The 26 maps are stored in six map documents rather than 26 for exporting and
printing.
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System 01 - 2006 Page - 1

System[i135%2{acres]

af

Texan Allianca for Water Conservation
581083
Water fs Our Futuro
Centes bor Geospatial Technaology
Texas Tech University
February 2007

Figure 12. Example page from map book.

Each page in the map book includes a view of the system and field boundaries,
the acreage of each field and the total acreage of the system. An inset map showing the
location of the system in relation to the study area is included as are a legend and scale
bars. Additionally two overview maps showing the location of all producer systems were
developed. One overview map displays an orthophoto image in the background. The
cartography for the second overview map was developed without the image in the
background.

System Acreage

Texas Alliance for Water Conservation 1 1381 14 1242
System Map Index - 2006 A

4 |2Jj| 17 2208

P 5 6280 8 122.2
"'"’:’""“ 4] s € 1220 194204

w
7 1300 20 2334

00 &

: O i 8 Ble 211227

[5:] D [is] 9 T8 22 1487
T

10 1736 23 105.1
11 9258 241208
12 2839 25 178.5
13 319.5 26 125.2
27 462
Legend
Map Index 2000
] systems 2008
BB Fieus 2008
A7 Primary Roods
County Boundary

Becondary Roads

Hale
County

Tenad AlNance Tor Water Consbryanon
501083
Winter i Chur Funsre
Comiwy o Genepatial Technalogy
Texas Teeh Unnversity
Febnaary 7807

Figure 13. System location index map.
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A draft map book was completed that included the producer’s names and system
numbers. To maintain anonymity a revised draft map book removed the producer’s
names. Review of the map books permitted the management team to revise and finesse
the boundaries of each system. The GIS geodataba