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ON INTEGRATEDAPPROACH TOWVATERCONSERVATION FOR
AGRICULTURE IN THEEXASSOUTHERNHIGH PLAINSD

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 deaing in this region (TWDB,
2007) while costs of energy required to pump water are escalating. Improved irrigation
technologies including low energy precision application (LEPA) and susurface drip (SDI)
irrigation have increased water use efficiencies tover 95% but have not always led to decreased
water use. Furthermore, agriculture is changing in the Texas High Plains in response to a growing
dairy industry and to current U.S. policy placing emphasis on renewable fuels, especially ethanol.
Both the dary and the ethanol industries are increasing demands for grain crops, primarily corn.
Feeds demanded by the dairy industry also include corn for silage and alfalfa, both of which
require irrigation at levels above the current major cropping systems in ttd region. Increasing
grain prices, fertilizer costs, anduncertain energy costs are driving changes in this region as well
as increasing water scarcity.

Diversified systems that include both crops and livestock have long been known for
complimentary effects that increase productivity.Researchconducted at Texas Tech over the past
10 years has shown that an integrated cotton/forage/beef cattle system, compared with a cotton
monoculture, lowered irrigated water use by about 25%, increasedrofitability per u nit of water
invested,diversified income sources, reduced soil erosion, reduced nitrogen fertilizer use by about
40%, and decreased needs for other chemicals, while maintaining similar cotton yields per acre
between the two systems (Allen et al., 2005; ZI¥; 2008). At cotton yields average foiirrigated
cotton in the region, profitability was greater for the integrated system than a cotton monoculture.
Furthermore, soil health was improved, more carbon was sequestered, and soil microbial
activities were higher in the integrated system compared with the cotton monoculture (Acosta
Martinez et al., 2004). This ongoing replicated research provided originally the information for
designing the demonstration project and now provides the basis for interpretation afesults from
the demonstration project. Together, the demonstration sites coupled with the replicated research
are providing a uniquely validated approach to discovery and implementation of solutions to
preserving and protecting our water resource while dfering viable agricultural solutions to the
Texas High Plains and beyond.

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. Educationalggrams 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 agricuiural 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
successflly meeting these challenges than in the High Plains of west Texas.
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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
01T )T OACOAOGAA 1 POl AAE O1 7A0AO0 #11 OAOOAOQEIT I
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 an&loyd Counties. A
producer Board of Directors was elected to oversee all aspects of this projednitially, 26
DOl AOAAO OEOAO xAOA EAAT OEZEAA O OADPOAOGAI
compare cropping and livestock grazing syem monocultures with integrated cropping systems
and integratedcrop/livestock approachesto agriculture in this region. The purpose is to
understand where and how water conservation can be achieved while maintaining acceptable
levels of profitability.

O
N

OBJECTIVE

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

REPORT OFTHE FIRSTFIVE YEARS

In the first year of any cemonstration 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 aomimpleteseach previous year, the
AOOOAT O UAAOGBO AT icdirdci andedmpier@isiveeatoudtiafof resllt® © date
and will contain revisions and additions for the previous years.

Because this project uses existing farming systems that were alreadynfttioning 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
i AATET ¢c&£OI xEOE AAAE AAAEOEIT Al UAAOGO AAOAS

A key stratggy of this project is that all sites are producer owned and producer driven. The
producers make all decisions about their agricultural practices, management strategies, and
marketing decisions. Thus, practices and systems at any specific site are subjeathange from
year to year as producers strive to address changes in market opportunities, weather, commodity
prices, and other factors that influence their decisions. This project allows us to measure, monitor,
and document the effects of these decisi@n As this project progresses, it is providing a valuable
measure of changes in agricultural practices in this region and the information to interpret what is
driving these changes.

Sites were picked originally by the Producer Board of Directors in respse to the request
for sites that would represent a range of practices from high input, intensive management systems
to low input, less intensive practices. The sites represent a range from monoculture cropping
practices, integrated cropping systems, intagted crop and livestock systems, and all
foragel/livestock systems. Irrigation practices include subsurface drip, center pivot, furrow, and
dryland systems.



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
different sites involved in this demonstration project. These assumptios 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 tavoid 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
specificlocation. 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 OBDATA COLLECTION ANONTERPRETATION

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 hasothing to do with the actual functions of the system to
which this water is delivered. Thus, a uniform pumping depth is assumed.

. All input costs and prices received for commodities sold are uniform and representative of the

year and the region. Usindh1 ET AEOEAOAI 80 AAOOAI AT 6060 A&l O
opportunities that an individual could have for purchasing in 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
AOAOACA O1 AT EIET AOA OAOEAOEITT AOA O Al ETAZ

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

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 energn. 2009, prices of electricity
decreased compared with the previous two years, reflecting the decline in crude oil prices.

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



ECONOMICASSUMPTIONS

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

Tablel. Electricity irrigation cost panaeters for 2005, 2006, 2002008and 2009
2005 2006 2007 2008 2009

Gallons per minute (gpm) 450 450 450 450 450
Pumping lift (feet) 260 250 252 254 256
Discharge Pressure (psi) 15 15 15 15 15
Pump efficiency(%) 60 60 60 60 60
Motor Efficiency (%) 88 88 88 88 88
Electricity Cost per kwWh $0.085 $0.09 $0.11 $0.14 $0.081
Cost of Electricity per Ac. In. $4.02 $4.26 $5.06 $6.60 $3.78
Cost of Maintenance and Repairs per Ac. In. $2.05 $2.07 $2.13 $2.45 $3.37
Cost of Labor per Ac. In. $0.75 $0.75 $0.80 $0.90 $0.90
Total Cost per Ac. In. $6.82 $7.08 $7.99 $9.95 $8.05

2. Commodity prices are reflective of the production year; however, prices were held constant across
sites.

Table2. Commaodityprices for 2005, 2006, 2002008and 2009

2005 2006 2007 2008 2009
Cotton lint ($/Ib) $0.54 $0.56 $0.58 $0.55 $0.56
Cotton seed ($/ton) $100.00 $135.00 $155.00 $225.00 $175.00
Grain Sorghunz Grain ($/cwt) $3.85 $6.10 $5.96 $7.90 $6.48
Cornz Grain ($/bu) $2.89 $3.00 $3.69 $5.71 $3.96
Cornz Food ($/bu) $3.48 $3.55 $4.20 $7.02 $5.00
Wheatz Grain ($/bu) $2.89 $4.28 $4.28 $7.85 $5.30
Sorghum Silage ($/ton) $20.19 $18.00 $18.00 $25.00 $24.00
Corn Silage ($/ton) $20.12 $22.50 $25.00 $25.00 $42.90
Wheat Silage ($/ton) $18.63 $22.89 $22.89 $29.80 $26.59
Oat Silage ($/ton) - $17.00 $17.00 - $14.58
Millet Seed ($/Ib) $0.17 $0.17 $0.22 $0.25 -
Sunflowers ($/Ib) $0.21 $0.21 $0.21 $0.29 $0.27
Alfalfa ($/ton) $130.00 $150.00 $150.00 $160.00 $160.00
Hay ($/ton) $60.00 $60.00 $60.00 $60.00 $60.00
WWB Dahl Hay ($/ton) $65.00 $65.00 $90.00 $90.00 -
Hay Grazer ($/ton) - $110.00 $110.00 $70.00 $110.00
Sideoats Seed ($/Ib) - - $6.52 $6.52 $3.90
Sideoats Hay($/ton) - - $64.00 $64.00 $70.00




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.

4. Othervariable and fixed costsare given for 2005 through2009 in Table 3

Table3. Other variable and fixedosts for 2005, 2006, 2002008and 2009

2005 2006 2007 2008 2009
VARIABLE COSTS
Boll weevil assessment: ($/ac)
Irrigated cotton $12.00 $12.00 $12.00 $1.50 $1.00
Dryland cotton $6.00 $6.00 $6.00 $1.50 $1.00
Crop insurance ($/ac)
Irrigated cotton $17.25 $17.25 $17.25 $20.00 $20.00
Dryland cotton $12.25 $12.25 $12.25 $12.25 $12.25
Irrigated corn $15.00 $15.00 $15.00 $15.00 $15.00
Cotton harvest z strip and module $0.08 $0.08 $0.08 $0.08 $0.08
($/lint b)
Cotton ginning ($/cwt) $1.95 $1.75 $1.75 $1.95 $1.95
Bags, Ties, & Classing ($/480 Ib bale)  $17.50 $19.30 $17.50 $18.50 $18.50
FIXED COSTS
Irrigation system:
Center Pivot system $33.60 $33.60 $33.60 $33.60 $33.60
Drip system $75.00 $75.00 $75.00 $75.00 $75.00
Flood system $25.00 $25.00 $25.00 $25.00 $25.00
Cash rent:
Irrigated cotton, grain sorghum, $45.00 $45.00 $45.00 $75.00 $75.00
sunflowers, grass, millet, and
sorghum silage.
Irrigated corn silage, corngrain, $75.00 $75.00 $75.00 $100.00 $100.00
and alfalfa.
Dryland cropland $15.00 $15.00 $15.00 $25.00 $25.00

5. The custom tillage and harvest rates used for 2005 were based on rates reported in USNASS,
2004 Texas Custom Rates StatistidBulletin 263, September 2005. The custom rates used for
2006 were 115% of the reported 2004 rates taeflect increased cost of operation due to rising
fuel prices and other costavhile 2007 rates were 120% of the 2006 rates2008 rates were
calculated at 125% of 2007 due to a 25% rise in fuel price2009 rates were unchanged from
2008, as fuel prices sthilized.




WEATHER DATA

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 ifrigure 1along
with the long-term means for this region. Whi¢ 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 ikely was influenced by residual soil moisture.

Precipitation for 2005, presented inTable 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 Januay and February are amounts recorded at Halfway, TX; the nearest
monitoring site.

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

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

LBK 1971-2000 Mean Temp (F)
40 1 | | | | | | 100
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Rainfall (inches)
(4) aineladwsal ay

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

Month

Figurel. Temperature and precipitation for 2005 in the demonstration
area compared with long term averages.



Table4. Precipitation by each site in the Demonstration Project in Hale and Floyd Counties during 2005.

SITE Jan Feb  March Aprii May June July Aug Sept Oct Nov Dec Total
01 0 0 0.4 1.3 0.2 1.7 2.2 24 2 4.1 0 0 14.3
02 0 0 0.4 1.8 0.5 1.4 24 3.6 0.8 3.4 0 0 14.3
03 0 0 0.7 2 0.6 1.4 2.5 4 0.4 3.2 0 0 14.8
04 0 0 0.6 8 0.3 1.4 2.2 3.2 0.1 1 0 0 16.8
05 0 0 0.6 2.9 0.4 15 3.2 4.2 0.6 1.7 0 0 15.1
06 0 0 0.5 1.5 0.4 3 24 1 2 4.2 0 0 15

07 0 0 0.5 1.5 0.6 2.6 2.4 15 3.3 3 0 0 15.4
08 0 0 0 1.5 0.6 2.6 2.4 15 3.3 3 0 0 14.9
09 0 0 0.5 1.5 0.5 2.6 2 1 3 3.3 0 0 14.4
10 0 0 0.4 1 0.2 2 1.8 1 1.6 3.1 0 0 111
11 0 0 0 1.2 0.4 3 2 1.7 1.8 4.3 0 0 14.4
12 0 0 0 0.7 0.4 3.2 2 2.2 1.2 2.8 0 0 12.5
13 0 0 0 1.7 0.4 3.4 3 2.6 1.2 4 0 0 16.3
14 0 0 0 1.3 0.5 1.8 3 2.2 2.2 3 0 0 14

15 0 0 0.4 1.3 0.5 2 3.6 4 2 54 0 0 19.2
16 0 0 0 1.4 0.4 2 3.2 3.4 1.8 4.1 0 0 16.3
17 0 0 0 2 0.5 2.2 3 3.6 1.6 4.6 0 0 17.5
18 0 0 0 4 0.9 1 2.8 4.8 0 3 0 0 16.5
19 0 0 0 3.2 0.5 1 2 4.6 0 2.6 0 0 13.9
20 0 0 0 2.8 0.4 1.6 3.4 4 0.8 2 0.4 0 154
21 0 0 0 1.2 0.6 25 2 25 2 4 0.3 0 15.1
22 0 0 0 5.8 0.3 1.6 2.6 4 0.2 0.6 0 0 15.1
23 0 0 0 3 0.3 1.2 2.9 3.6 0.5 0.9 0 0 12.4
24 0 0 0.8 4.8 0.3 1 2.9 4 0.4 0.8 0 0 15

25 0 0 0 2.3 0.9 2 24 3.4 0 7.4 0 0 18.4
26 0 0 0 2 04 1.7 2.8 3.4 0.7 1.7 0 0 12.7
Average 0.0 0.0 0.2 24 0.5 2.0 2.6 3.0 1.3 3.1 0.0 0.0 15.0



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 ega October
delaying harvests in some cases. No significant hail damage was received within the
demonstration sites.

Precipitation for 2006, presented in Figure 2and Table 5 is the actual mean of
precipitation recorded at the 26 sites during 2006 fom 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 realorld demonstration
and data collection over anumber of years and sets of conditions.
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Figure2. Temperature and precipitation for 2006 in the
demonstration area compared with long term averages.
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Tableb. 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 0.9 1.7 1.2 2.6 0.5 055 23 0 287 0 2.6 15.22
02 0 0.8 1.9 1.1 1.9 0.2 0 2.6 0 305 O 1.8 13.35
03 0 0.6 1.5 0.9 2.6 0.7 022 3 0 314 0 3.2 15.86
04 0 0.5 1.4 1.1 2.7 0.2 0.4 3.8 0 256 0 2.8 15.46
05 0 0.7 1.4 1.8 3.2 04 057 4 0 278 0 2.8 17.65
06 0 0.7 1.5 0.8 3 04 0.2 54 0 2.6 0 2.7 17.3
07 0 0.5 1.3 0.9 192 05 0.33 3.8 0 275 0 21 141
08 0 0.5 1.3 0.9 192 05 033 3 0 275 0 2.1 13.3
09 0 0.6 1.5 0.8 182 05 0.12 3.8 0 328 O 24 14.82
10 0 0.6 1.5 1 3 04 0.11 3.1 0 2.8 0.1 24 15.01
11 0 0.5 0.7 04 2.5 04 0.1 35 0 3.3 0 1.6 13
12 0 0.8 1.4 0.8 2.2 0.9 0.2 1.9 0 3.3 0 2 13.5
13 0 1 1.8 0.8 2.2 11 0.1 2.7 0 305 O 1.8 14.55
14 0 0.8 1.8 1 2.8 0.3 0 1.6 0 3.8 0 2.6 14.7
15 0 14 2.2 1.4 2.8 04 0 2 0 4.4 0.1 2.6 17.3
16 0 1 2.2 1.3 2 0.8 0.2 2.6 0 269 O 2.2 14.99
17 0 0.8 2 1.3 2 1 0.3 3.3 0 338 0.1 3.2 17.38
18 0 0.7 1.2 1.2 1.8 11 0.74 26 0 311 O 3.6 16.05
19 0 0.6 1.3 11 1.3 14 0.75 1.2 0 311 O 2.3 13.06
20 0 0.6 1.4 1.3 3.8 04 055 407 O 256 0 2.2 16.88
21 0 0.9 2.6 1.4 2.8 04 0.73 22 0 354 0.1 2.7 17.37
22 0 0.6 1.5 1.3 3.8 0.3 0.22 1.8 0 266 0 1.9 14.08
23 0 0.4 0.9 11 3.8 0.2 055 3.6 0 3.7 0 2 16.25
24 0 0.5 1.6 1.2 4 0.7 0.12 238 0 264 0 2.3 15.86
26 0 0.7 1.3 1.3 3 0.3 0.86 4.3 0 249 0 1.7 15.95
27 0 0.6 1.4 1.3 3.8 0.4 055 407 O 256 0 2.2 16.88
Average 0.0 0.7 1.6 11 2.7 0.6 0.3 3.0 0.0 3.0 0.0 24 15.40
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2007

Precipitation during 2007 totaled 27.2 incheqTable 6) and was well above the longerm
mean (18.5 inches) for annual precipitation for this region. Furthermore, precipitation was
generally well distributed over the growing season with early season rains providing needed
moisture for crop establishment and early growh (Figure 3). Many producers took advantage of
these rains and reduced irrigation until midseason when rainfall declined. Gning conditions
were excellent and there was little effect of damaging winds or hail at any of the sites.
Temperatures were generally cooler than normal during the first half of the growing season but
returned to normal levels by August. The lack of prepitation during October and November aided
producers in harvesting crops.

Precipitation for 2007, presented inFigure 3 and Table 6is the actual mean of
precipitation recorded at the 26 sites during 2007 from January to December. Growing conditions
during 2007 differed greatly from the hot dry weather encountered in 2006.
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Figure3. Temperature and precipitation for 2007 in the demonstratiol
area compared with long term averages.
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Table6. Precipitaion by each site in the Demonstration Project in Hale and Floyd Counties during 2007.

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

01 0 0.74 5.4 0.8 492 475 071 23 3.6 0 0 12 2442
02 0 0.52 3.7 0.8 286 6.93 132 3 4.8 0 0 12 2513
03 0 047 4.8 0.9 274 6.88 141 24 44 0 0 1 25
04 0 029 7.6 0.9 353 677 4 15 5 0 0 1 30.59
05 0 0.72 6 11 509 7.03 079 12 47 0 0 12 27.83
06 0 046 ©6 0.7 5.03 543 054 2 4.5 0 0 1.4 26.06
07 0 0.9 6.4 1 5.4 412 074 12 32 0 0 1.4 2436
08 0 0.9 6.4 1 5.4 412 074 12 32 0 0 1.4 2436
09 0 042 4.8 0.6 513 405 075 16 3 0 0 1 21.35
10 0 041 4.8 0.6 462 662 081 22 45 0 0 12 25.76
11 0 041 4.6 15 474 6.8 1.2 34 53 0 0 1 28.95
12 0 041 6.7 1.3 5.3 6.6 1.6 3 5.3 0 0 1 31.21
13 0 041 655 0.6 5 7.1 2 3 4 0 0 1.3 2891
14 0 0.52 6.2 0.9 529 379 071 26 3.8 0 0 1.8 2561
15 0 0.52 6.75 4 529 425 071 25 4 0 0 3 31.02
16 0 045 5 1 3.6 565 085 25 4.2 0 0 1 24.25
17 0 0.67 5.3 1 385 7.27 15 3.2 46 0 0 1.2 28.59
18 0 0.52 5.8 1.9 454 561 222 3 4 0 0 1.2 28.79
19 0 055 4 1 4.7 7.7 2.8 39 45 0 0 2 31.15
20 0 041 5.6 0.8 406 7.24 115 3 4.8 0 0 1 28.06
21 0 052 7.4 2 5.3 528 117 34 54 0 0 1.4 31.87
22 0 0.34 6.2 0.9 3.9 688 317 18 4 0 0 1 28.19
23 0 0.4 4.6 0.7 465 786 219 2 4.5 0 0 05 274
24 0 091 654 0.9 3.22 347 394 17 4.2 0 0 1.8 2554
26 0 048 4 0.8 476 645 131 1 3.8 0 0 12 238
27 0 041 5.6 0.8 406 7.24 115 3 4.8 0 0 1 28.06

Average 0.0 05 56 1.1 4.5 6.0 15 24 43 00 00 13 272
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2008

Precipitation during 2008, at 21.6 inches, was above average for the yedraple 7).
However, the distribution of precipitation was unfavorable for most crops Figure 4).Beginning
the previous autumn, little rain fell until December and then less than an inch of precipitation was
received before May of 2008. Four inches was received in May, well above the average for that
month. This was followed by below average rain during most of the growing season for crops. In
September and October, too late for some crops and interfering with harvest for others, rain was
more than twice the normal amounts for this region. Following the October precipitation, no more
rain came during the remainder of the year. This drying period Heed with harvest of some crops
but the region entered the winter with below normal moisture.

Temperatures during 2008 were close to the longerm mean for the region Figure 4).
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Figured. Temperature and precipitation fo2008 in the demonstration
area compared with long term averages.
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Table7. Precipitation by each site in the Demonstration Project in Hale and Floyd Counties during 2008.

Site Jan Feb March Aprii May June July Aug Sept Oct Nov Dec Year
Total
2 0 0 02 08 475 17 1 21 54 41 0 0 20.05
3 0 0 02 05 45 11 09 2 47 44 0 0 18.35
4 0 0 04 0.6 4 29 11 41 2.9 0 0 19
5 0 0 0 0.2 4 15 05 42 35 0 0 18.9
6 0 0 02 05 42 12 19 4 9.4 6 0 0 27.4
7 0 0 0 0.6 5.6 1.2 3.2 18 8.6 6.5 0 0 27.5
8 0 0 0 0.6 5.6 1.2 3.2 18 8.6 54 0 0 26.4
9 0 0 0 04 41 1 24 1.7 55 4 0 0 19.1
10 0 0 0 04 45 0.9 1 2.7 6.9 438 0 0 21.2
11 0 0 0.4 0.5 5.3 1.1 1.7 3.2 76 4.3 0 0 241
12 0 0 0.2 0.6 5 15 16 225 65 4.2 0 0 21.85
14 0 0.2 0.4 0.9 5 1.3 1.6 25 7.4 0 0 25.3
15 0 0.2 0.4 0.9 5 15 2.5 25 7.4 0 0 26.4
17 0 0 0.2 11 5 1.8 1.8 2.6 6.4 56 0 0 245
18 0 0.2 0.4 0.2 3.6 1.3 0.7 2.2 3 4 0 0 15.6
19 0 0.2 0.4 0.8 1 11 21 425 4.8 0 0 19.65
20 0 0 0.4 0.5 19 14 48 6.8 4.2 0 0 25
21 0 0.2 0.4 0.8 5 15 4 24 4.2 0 0 245
22 0 0 0.2 1 4.6 3 11 2.6 5 3.2 0 0 20.7
23 0 0 0.2 0.2 13 1.1 1 24 55 34 0 0 15.1
24 0 0 0.4 09 4.2 2.9 14 21 35 3 0 0 18.4
26 0 0 0.2 0.2 3.2 0.5 14 23 53 3.3 0 0 16.4
27 0 0 0.4 0.5 5 19 14 48 6.8 4.2 0 0 25
28 0 0 0 04 45 0.9 1 2.7 6.9 438 0 0 21.2
29 0 0 0 0.4 4 1 0.7 1.8 6.4 4.7 0 0 19
Average 0.00 0.04 0.22 058 448 148 159 271 6.07 446 0.00 0.00 21.62
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2009

Precipitation during 2009 totaled 15.2inches averaged across all sites. This was similar to
precipitation in 2005, the first reporting year for this project. However, in 2005 above average
winter moisture was received followed by precipitation in April that was nearly twicethe long-
term mean (Fig. 1 2005). July, August, and October precipitation were also higher than normal in
that year. In 2009, January began with very little precipitation that followed 2 months of no
precipitation in the previous year (Fig. 4; 2008). Tus, the growing season began with limited soil
moisture. March and May saw less than half of normal precipitation. While June and July were
near of slightly above normal, August, September, October and November were all below normal.
December precipitation was above normal and began a period of higher than normal moisture
entering 2010.

Temperatures in February and March were above the lortgrm mean and peak summer
temperatures were prolonged in 2009. However, by September, temperatures fell below noain
creating a deficit in heat units needed to produce an optimum cotton crop.
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Figureb. Temperature and precipitation for 2009 in the demonstration area
compared with long term averages.
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Table8. Precipitation by each site in the Demonstration Project in Hale and Floyd Counties during 2009.

Site Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec Annual
2 0.08 122 027 230 0.12 313 223 257 024 118 0.15 161 15.10
3 0.10 145 032 274 030 479 233 000 0.07 141 0.18 192 15.60
4 0.09 125 0.27 237 014 473 190 258 201 0.80 0.18 0.99 17.30
5 0.07 096 021 182 068 458 392 173 172 0.68 0.06 0.27 16.70
6 0.05 0.78 0.17 147 1.07 201 286 355 020 0.02 0.09 0.73 13.00
7 0.05 0.75 0.16 142 052 289 224 122 160 0.60 0.09 155 13.10
8 0.05 0.75 0.16 142 052 289 224 122 160 0.60 0.09 155 13.10
9 0.04 059 0.13 112 0.73 220 248 134 165 0.59 0.08 0.66 11.60
10 0.04 056 0.12 105 044 213 264 301 218 041 0.06 0.56 13.20
11 0.04 063 014 118 0.8 256 221 125 131 0.61 0.08 0.83 11.70
14 0.12 180 039 341 110 0.81 421 0.67 0.02 0.00 0.14 141 14.10
15 0.09 133 029 252 150 084 125 0.16 279 130 0.16 1.77 14.00
17 0.04 064 0214 121 051 288 190 288 341 055 0.05 0.69 14.90
18 0.08 114 025 216 066 6.25 150 163 226 0.35 0.09 0.75 17.10
19 0.07 09 021 180 0.8 541 231 253 189 0.00 0.12 0.66 16.80
20 0.06 0.84 0.18 159 0.37 3.87 243 341 209 0.37 0.11 0.89 16.20
21 0.06 080 0.18 152 058 270 143 335 183 0.51 0.08 0.77 13.80
22 011 156 034 295 101 375 098 186 205 0.96 0.24 1.19 17.00
23 0.09 126 028 238 0.76 484 129 159 196 0.75 0.00 0.91 16.10
24 0.08 119 026 225 131 6.82 238 173 0.28 0.66 0.12 0.51 17.60
26 0.08 1.09 024 206 191 421 461 099 0.19 0.63 0.12 1.29 17.40
27 0.06 089 019 168 122 364 314 178 186 0.86 0.11 1.18 16.60
28 0.05 0.71 0.15 133 097 289 249 141 148 0.69 0.09 0.94 13.20
29 0.13 045 044 094 041 29 326 235 282 075 022 141 16.08
30 0.08 1.09 024 206 191 421 461 099 0.19 0.63 0.12 1.29 17.40

Average 0.07 099 023 187 082 352 251 183 151 0.64 0.11 1.05 15.15
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SUPPLEMENTARYGRANTS TAPROJECT

2006

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 Consenation District No. 1. $10,000 (@inded).

2007

Trostle, C.L., R. Kefion, L. Redmon, S. Bradbury. 2007. Adaptation, Productivity, & Water Use
Efficiency of WarmSeason Perennial Grasses in the Texas High Plains. Texas Coalition,
Grazing Lands Conservation Initiative, a program in which Texas State Natural Resource
Conservaton Service is a member. $3,500 (funded).

Li, Yue and V.G. Allen. 2007. Allelopathic effects of small grain cover crops on cotton plant
growth and yields. USDASARE. Amount requested, $10,000 (funded).

Allen, V.G. and multiple c@authors. Croplivestock systems for sustainable High Plains
Agriculture. 2007. Submitted to the USDASARE program, Southeast Region, $200,000
(funded).

2008

$1T AOEAOOh $8 ,8h "AEAOh -8h Q ! EAOOh #8 c¢mnmys
Researchers Today. Ogallala Aquif€rogram Project. $28,000 (funded).

Doerfert, D.L., Meyers, Courtney. 2008. Encouraging Texas agriscience teachers to infuse water
management and conservatiofrelated topics into their local curriculum. Ogallala Aquifer
Initiative. $61,720 (funded).

Request for Federal Funding through the Red Book initiatives of CASNR3.5 million. Received
letters of support from Senator Robert Duncan, mayors of 3 cities in Hale and Floyd
Counties, Glenn Schur, Curtis Griffith, Harry Hamilton, Miek Black, and theTexas
Department of Agriculture.

Prepared request for $10 million through the stimulus monies at the request of the CASNR
$AAT 60 | £AEEAAS
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2009

Texas High Plains: A Candidate Site for Lofiggrm Agroecosystems Research. USEZSREES
OPOIT T £ 1 gmEantAsido,834% Eubded).

Building a Sustainable Future for Agriculture. USDAARE planning grant, $15,000 (funded).

Maas, S., A. Kemanian, & J. Angerer. 2009 -ph@posal was submitted to Texas AgriLife
Research for funding research on irrigation schading to be conducted at the TAWC
project site.

Maas, S., N. Rajan, A.C. Correa, & K. Rainwater. 2009. Proposal was submitted to USGS through
TWRI to investigate possible water conservation through satellitdbased irrigation

scheduling.

Doerfert, D. 2009 Proposal was submitted to USDA ARS Ogallala Aquifer Initiative.
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DONATIONS TO PROJECT

2005

2008

City Bank, Lubbock, TX2003 GMC Yukon XL. Appraised value $16,500.

July 31, 2008 Field Day sponsors:
Coffey Forage Seeds, Inc.

Agricultural Workers Mutual Auto Insurance Co

City Bank

Accent Engineering & Logistics, Inc.

Bamert Seed Co.

Floyd County Supply
Plainview Ag Distributors, Inc.
Production-Plus+

20

$500.00
$250.00
$250.00
$100.00
$100.00
$100.00
$100.00
$100.00



VISITORS TO THDEMONSTRATIONPROJECT SITES

2005

Total Number of Visita's

2006

Total Number of Visitors

2007

Total Number of Visitors

2008

Total Number of Visitors

2009

Total Number of Visitors

AgriLife Extensionpersonnel
William Asquith
Kelly Attebury
Terrell Bibb

Jennifer Blackburn
Thomas Christensen
Jim Bob Clary
Sarah Clifton

Miles Dabovich
Brice Foster

Keith Franks

Don Gohmert

Wayne Helbert
Aung K Hla

Dr. Wayne Hudnall
Bob Joseph
Hannah Lipps
Robert Mace
Carmon McCain
Tom McLemore
Gerald McMasters
Dave Mitamura
James Mitchell

21

190

282

36

53

33+

Jack Moreman
Bill Mullican
Brent Oden
David Patterson
Bruce Rigler
SalvadorSalinas
Quenna Terry
Cameron Turner
Brandt Underwood
Jon Weddle
C.E. Williams
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PRESENTATIONS

2005

1-Mar
17-Mar
17-May
21-Jul
17-Aug
13-Sep
28-Sep
20-Oct
3-Nov
10-Nov
16-Nov
18-Nov
1-Dec
9-Dec
15-Dec

Radio interview (KRFE)

Radio interview

Radio interview (KFLP)

Presentation to Floyd County Ag Comm.

Presentation to South Plain#\ssociation of Soil & Water Conservation Districts
Presentation at Floyd County NRCS FY2006 EQIP meeting
Presentation at Floyd County Ag Tour

Presentation to Houston Livestock and Rodeo group

Cotton Profitability Workshop

Presentation to Regional Water Planning Committee
Television interview (KCBD)

Presentation to CASNR Water Group

Radio interview (KRFE)

Radio interview (AgriTALK z nationally syndicated)
Presentation at Olton Grain Coop Winter Agronomy meeting

Allen

Kellison

Kellison

Kellison

Kellison

Kellison
Kellison/Trostle/Allen
Allen/Baker
Pate/Yates
Kellison

Kellison
Kellison/Doerfert
Kellison

Kellison

Kellison



€c

2006

Date
24-26 Jan
7-Feb
2-Mar
30-Mar
19-Apr

27-Apr
15-Jun
21-Jul

27-Jul

11-Aug
12-Sep
11-Oct
2-Nov

10-Nov
14-Nov
28-Nov
8-Dec

12-Dec
12-Dec

Presentation

Lubbock Southwest Farm & Ranch Classic

Radio Interview

South Plains Irrigation Management Workshop

Forage Conference

Floydada Rotary Club

ICASALS Holden Lecture: "New Directions fBroundwater Management for the
Texas High Plains"

Field Day @ New Deal Research Farm

Summer Annual Forage Workshop

National Organization of Professional Hispanic NRCS Employeamual training
meeting, Orlando, FL

2006 Hale County Field Day

Texas Ag Industries Association Lubbock Regional Meeting
TAWC Producer meeting

Texas Ag Industries Association Dumas Regional Meeting
34th Annual Banker's Ag Credit Conference

Interview w/Alphaeus Media

Amarillo Farm & Ranch Show

2006 Olton Grain COOP Annual Agronomy Meeting
Swisher County Ag Day

2006 Alfalfa and Forages Clinic, Colorado State University

Spokesperson(s)
Kellison
Kellison/Baker
Trostle/Kellison/Orr
Kellison/Allen/Trostle
Kellison

Conkwright
Kellison/Allen/Cradduck/Doerfert
Trostle

Cradduck (on behalf of Kellison)
Kellison

Doerfert (on behalf of Kellison)
Kellison/Pate/Klose/Johnson
Kellison

Kellison

Kellison

Doerfert

Kellison/Trostle

Kellison/Yates

Allen
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2007

Date
11-Jan
23-25 Jan
6-Feb
8-Feb
13-Feb
26-Feb
8-Mar
21-Mar
22-Mar
30-Mar
2-Apr
11-Apr
12-Apr

21-Apr

7-May
9-May
10-May
12-May

15-17 May

30-May
7-Jun
14-Jun
18-Jun
10-Jul

30Julz3 Aug Texas6 | AAQET 1T Al

9-Aug
10-Aug

13-15-Aug

Presentation

Management Teanmeeting (Dr. Jeff Jordan, Advisory Council in attendance)
2007 SouthwestFarm & Ranch Classic, Lubbock, TX

Cow/Calf Beef Producer Meeting at Floyd County Unity Center
Management Team meeting

Grower meeting, Clarendon, TX

Silage workshop, Dimmitt, TX

Management Team meeting

Silage Workshop, PlainviewTX

Silage Workshop, ClovisNM

Annual Report review meetingw/Comer Tuck, Lubbock TX

TAWC Producer meeting, Lockneyr'X

Texas Tech Cotton Economics Institute Research/Extension Symposium
Management Team meeting

State FFA Agricultural Communications Contest, LubbogckX(100 high school studentsfmock press conf.

based on TAWC info)
The Lubbock Round Table meeting
Area 7 FFA Convention, Texas State University, San MarcbX(distributed 200 DVD and info sheets)
ManagementTeam meeting
RoundTable meeting, Lubbock Club
Calibrating aerial imagery for estimating crop ground cover. 21st Biennial Workshop on Aerial Photog.,
Videography, and High Resolution Digital Imagery for Resource Assessmergfre Haute, IN

Rotary Club (about 100 present)

Lubbock Economic Development Association
Management Team meeting

Meeting with Senator Robert Duncan
Management Team meeting

Management Team meeting
Texas South Plains Perennial Grass Workshop, Teeter Farm & Muncy Unity Center

International Symposium on Integrated CropLivestock Systems conference, Universidade Federal do Parar(Presentation made on

in Curitiba, Brazil

I C OE AdiationOnenkial @oAfdrdnée AXdifgon, MXdistributed 100 DVDs)

Spokesperson(s)

Kellison/Doerfert
Allen

Kellison

Kellison/Trostle
Kellison/Trostle

Johnson

Johnson

Kellison
Baker

Allen

Rajan
Allen
Baker
Kellison

Doerfert

Kellison/Trostle

behalf of Allen)



T4

13-14-Aug

14-17-Aug
23-Aug
12-Sep
18-Sep
20-Sep

1-Oct

8-Oct
11-Oct
4-8 Nov

4-8 Nov

7-9-Nov
8-Nov
12-15-Nov
16-Nov
19-Nov

27-29-Nov
2-4-Dec
13-Dec

Comparison of water use among crops in the Texas High Plains estimated usiagnote sensing. 2007 Water

Research Symposium, Socorro, NM Rajan
Educational training of new doctoral students, Texas Tech campus, Lubbock, (@ktributed 17 DVDs) Doerfert
Cattle Feeds and Mixing Program
West Texas Ag Cher@onference Kellison
Floyd County Farm Tour Trostle

Management Team meeting
Plant & Soil Science Departmental Seminar. "Overview and Initial Progress of the Texas Alliance for Water

#1171 OAOOAOGETT 001 EAAODD Kellison
Plant & SoilScience Departmental Seminar. "Estimating ground cover of field crops using multispectral

i AAEOI h OAOI |1 OOET 1T OAOAI T EOARh AT A EECE OAOI IRajan
Management Team meeting
Using remote sensing and crop models to compareater use of cotton under different irrigation systems

(poster). Accepted for presentation at the Annual Meetings, Amer. Soc. Agronomy. New Orleans,Rajan

Assessing the crop water use of silage corn and forage sorghum using remote sensing@og@ modeling.

Accepted for presentation at the Annual Meetings, Amer. Soc. Agronomy. New Orleans, LA Rajan
National Water Resources AssociatioAnnual Conference, Albuquerque, NM Bruce Rigler(HPUWCD #1
Management Team meeting (Comeruck in attendance)
American Water Resources Association annual meeting, Albuquerque, N&/poster presentations) Doerfert
Water Conservation Advisory Council meeting, AustinrX Allen
Plant & Soil Science Departmental SemindFinding the legume species for West Texas which can improve
forage quality and reduce water consumption” Cui
Amarillo Farm Show, Amarillo, TX Doerfert/Leigh/Kellison
Texas Water Summit, San AntonjdrX Allen

Management Teanmeeting
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Date Presentation Spokesperson(s)

49 7-Jan Beltvwde Cotton Conference Proceeding&nergy Analysis of Cotton Production in the Southern High Plains of TeJohnson/Weinheimer
Nashville, TN

10-Jan Management Team meeting

1-Feb Southwest Farm and Ranch Classitubbock Kellison

14-Feb Management Team meeting (Weinheimer presentation)

14-Feb TAWC Producer Board meeting Kellison

5-Mar Floydada Rotary Club Kellison

13-Mar Management Team meeting

25-Mar National SAREt | 1T EAOAT AAd . Ax 1 i AOEAAT &AOI #1h EAORT GRAB lAllen

27-Mar Media training for TAWC Producer Board Doerfert/Kellison

Apr Agricultural Economics SeminarTransitions in Agriculture,Texas Tech University Weinheimer

10-Apr Management Team meeting

5-May Pasture and Forage Land&1 OEAOE O Tiedddie®forhgeiB E OAOOT AE O U BétdviledDMDD A O Allen

8-May Management Team meeting

9-Jun Walking tour of New Deal Research farm Allen/Kellison/Li/Cui /Cradduck

107 12-Jun &1 OACA 4 OAE TAgricuiureald Idad ubexBh A O ET OEA 4 K@pladd GeleqE ArbarilldAllen
12-Jun Management Team meeting

14-Jul Ralls producers Kellison

14-Jul Water and the AgriScience Fair Teachemd Student Workshops Kellison/Brown /Cradduck
15-Jul Pioneer Hybrids Research Directors Kellison

207 23-July 9t International Conference on Precision Agriculture, Denver, CO Rajan

31-Jul TAWC Field Day all

8-Aug TAWC Producer Board meeting

12-Aug Pioneer Hybrids Field Day Kellison

9-Sep Texas Ag Industries Association, Lubboalegional meeting Allen

11-Sep Management Team meeting

16-Sep Mark Long, TDA PresidentBen Dora Dairies, Amherst, TX Kellison/Trostle/ Cradduck
59 9-Oct American Society of Agronomy Annual meeting, Houston Rajan

8-Oct American Society of Agronomy Annual meeting, Houston Maas

15-Oct State Energy Conservation Office (SECO) meeting

16-Oct Management Team meeting



LC

17-Oct

20-Oct
23-Oct
13-Nov

172 20-Nov
19-Nov
Dec

27 4-Dec
3-Dec
6-Dec

67 7-Dec
11-Dec
12-Dec

19-Dec

Thesis defenseA Qualitative Investigatiorof the Factors that Influence Crop Planting and Water Management in

West Texas Leigh
Farming with Grass conference, Soil and Water Conservation Society, Oklahoma City, OK Allen
Thesis defenseFarm Level Financial Impacts of Water Polioy the Southern Ogallala Aquifer Weinheimer
Management Team meeting (Weinheimer presentation)
Doerfert/Leigh/

American Water Resources Association, New Orleans (paper/posters presentations)

TTU GISOpen House Barbato

Panhandle Groundwater District:;Farm Level Financial Impacts of Water Policy on the Southern Ogallala Aquifer R
White Deer, TX Johnson/Weinheimer
Amarillo Farm Show Doerfert

Dr. Todd Bilby, Ellen Jordan, Nicholasenny, Dr. Amosson (discussion of water/crops/cattle), Amarillo Kellison

Lubbock RoundTable Kellison

Meeting regarding multi-institutional proposal to target a future USDA RFP on water management, Dallas Doerfert
Management Teanmmeeting

Olton COOP Producer meeting Kellison

Kellison/Schur/

TAWC Producer meeting Cradduck/Weinheimer

Newsom/Wilkinson/ Williams



8¢

2009

15-Jan Management Team meeting

21-Jan Caprock Crop Conference Kellison

272 29-Jan SouthwestFarm & Ranch Classic (TAWC booth), Lubbock \I?V(i)ltﬁgﬁ]r;/Jonestnkmson/
27-Jan Southwest Farm & Ranch ClassidManaging Wheat for GrainLubbock Trostle
27-Jan Southwest Farm & Ranch Classi2009 Planting Decisiong Grain Sorghum and Other Alteatives Lubbock Trostle
28-Jan Southwest Farm & Ranch Classi€rofitability Workshop, Lubbock Yates/Pate
Feb Floyd County crop meetings, Muncy Trostle

Feb Hale County crop meetings, Plainview Trostle
12-Feb Management Team meeting

17-Feb CropsProfitability workshops, AgriLife Extension and Research Center, Lubbock Yates/Trostle
5-Mar Crops Profitability workshops, AgriLife Extension and Research Center, Lubbock Yates/Trostle
12-Mar Management Team meeting

Texas Tech Cotton Economidsistitute Research Institutes 9 Annual Symposium (CERI)Water Policy Impacts

L-Apr on High Plains Cropping Patterns and Representative Farm Performahabbock JohnsonMWeinheimer

9-Apr Management Team meeting

15-Apr Texas Tech Forage Class Kellison

21-Apr Presentation to High Plains Underground Water District Board of Directors Kellison

14-May Management Team meeting

27-May Consortium for Irrigation Research and Education conference, Amarillo Kellison

11-Jun Management Team meeting
Joint Meeting of the Western Society of Crop Science and Western Society of Soil Sci&weduation of the bare .

227 24-Jun o L . . . Rajan
soil line from reflectance measurements on seven dissimilar gpibster presentation), Ft. Collins, CO

26-Jun Western Agricultural Ecanomics Association:Economics of State Level Water Conservation Gdasiai, Hawaii  Weinheimer/Johnson
Universities Council of Water ResourcesWater Policy in the Southern High Plains: A Farm Level Analysis Lo

7-Jul . Weinheimer/Johnson
Chicago, IL

9-Jul Management Team meeting

277 31zJdul Texas Agriscience Educator Summer Conference, Lubbock Doerfert/Jones

6-Aug Management Team meeting

172 19zAug TAWC NRCS/Congressional tour and presentations, Lubbock, New Deal & Muncy TAWC participants

27-Aug Panhandle Association of Soil and Water Conservation Districts Kellison

10-Sep Management Team meeting

8-Oct Management Team meeting

9-Oct Presentation to visiting group from Colombia, TTU campus, Lubbock Kellison

13-Oct Briscoe County Field daySilverton, TX Kellison
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12 5-Nov

10? 12-Nov
12-Nov
Dec

12 3-Dec

3-Dec
10-Dec
14-Dec

127 18 zDec

Annual Meetings of the American Society of Agronomy, oral presentatiorisvapotranspiration of Irrigated and
Dryland Cotton Fields Determined Using Eddy Covariance and Perrhamnteith Methodsand Relation Between
Soil Surface Resistance and Soil Surface Reflectauster presentation: Variable Rate Nitrogen Application in
#1 00T 1T B5O0ETC #1101 AOAEAIT T U ! OAPRittshubgh, KA 3 AOAT 1 EOA AT,
Cotton Incorporated Precision Agriculture Workshop Biomass IndicesAustin, TX

Management Team meeting

United Farm Industries Board of Directorsirrigated Agriculture, Lubbock

Amarillo Farm Show, Amarillo

Management Team meeting

TAWC Producer Board meeting, Lockney

Round Table meeting with Todd Staples, Lubbock, TX

Fall meeting, American Geophysical UnionVegetation cover mapping at multiple scales using MODIS, Landse
RapidEye, and Aircraft imageries in the Texas High PlaBasn Francisco, CA

Maas/Rajan

Rajan/Maas

Johnson/Weinheimer
Doerfert/Jones/Oates/
Kellison

Kellison/Weinheimer/Maas
Kellison

Rajan/Maas



RELATEDPUBLICATIONS

Rajan, N., and S.Maas. 2007. Comparison of water use among crops in the Texas High
Plains estimated using remote sensing. Abstracts, 2007 Water Research Symposium,
Socorro, NM.

Rajan, N., and S. J. Maas. 2007. Calibrating aerial imagery for estimating crop ground cover.
In R. R. Jensen, P. W. Mausel, and P. J. Hardin (ed.) Proc., 21st Biennial Workshop on
Aerial Photog., Videography, and High Resolution Digital Imagery for Resource
Assessment, Terre Haute, IN. 157 May. 2007. ASPRS, Bethesda, MD.

Allen, V.G., D. Plpp, W. Cradduck, P. Brown, and R. Kellison. 2007. Water dynamics in
integrated crop-livestock systems. Proc. Simjsio Internacional em Integracao
Lavoura-Pecuaria. 13, 14, and 15 August, 2007. Curitiba, Parana, Brazil.

AcostaMartinez, Vebnica, GloriaBurow, Ted M. Zobeck, and Vivien Allen. 2007. Soll
microbial diversity, structure and functioning under alternative systems compared
to continuous cotton. Annual meeting of the American Society of Agronomy, New
Orleans, LA. Nov. 8, 2007.

Deycard, Victora N., Wayne Hudnall, Vivien G. Allen. 2007. Soil Sustainability as Measured
by Carbon Sequestration Using Carbon Isotopes from Crhpvestock Management
Systems in a SemArid Environment. Annual meeting of the American Society of
Agronomy, New Orleans, A. Nov. 48, 2007.

Doerfert, D., V. Allen, W. Cradduck, and R. Kellison. 2007. Forage sorghum production in the
Southern Plains Region. Texas Alliance for Water Conservation, Summary of
Research. Vol. 1, No. 1. Texas Tech Univ., Lubbock, TX.

Maas, S. And N. Rajan. 2008. Estimating ground cover of field crops using medium
resolution multispectral satellite imagery. Agronomy Journal 100(2), 32€827.

Rajan, N., and S. J. Maas. 2008. Acclimation of crops to soil water availability. Abstracts,
Annual Meetings, Amer. Soc. Agronomy-%October, Houston, TX. (GBOM)

Maas, S. J., and N. Rajan. 2008. Estimating plant transpiration and soil evaporationgisi
remote sensing. Abstracts, Annual Meetings, Amer. Soc. Agronom@. 6ctober,
Houston, TX. (CEROM)

Rajan, N., and S. J. Maas. 2008. Comparison of PVI and NDVI for estimating crop ground

cover for precision agriculture applications. In Proc., 9th Intsational Conference
on Precision agriculture. 2023 July, Denver, CO. (CGROM)
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Robertson, G. P., V. G. Allen, G. Boody, E. R. Boose, N. G. Creamer, L. E. Drinkwater, J. R. Gosz,
L. Lynch, J. L. Havlin, L. E. Jackson, S. T.A. Pickett, L. Pitelka, A.lIRAn&a Reed, T.
R. Seastedt, R. B. Waide, and D. H. Wall. 2008. Lbaign Agricultural Research: A
Research, Education, and Extension Imperative. BioScience 58(7):6645.

Rajan, N., and S.J. Maas. 2009. Mapping crop ground cover using airborne multispectral
digital imagery. Precision Agriculture Volume 10, No. 4, August 2009.
http://www.springerlink.com/content/138 5-2256
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http://www.springerlink.com/content/1385-2256

REFEREERIOURNALARTICLES

AcostaMartinez, V., T. M. Zobeck, and V. Allen. 2004. Soil microbial, chemical and physical
properties in continuous cotton and integrated croplivestock systems. Soil Sci. Soc.
Am. J. 68:18751884.

Allen, V. G., @. Brown, R. Kellison, E. Segarra, T. Wheeler, P. A. Dotray, J. C. Conkwright, C. J.
Green, and V. AcostMartinez. 2005. Integrating cotton and beef production to
reduce water withdrawal from the Ogallala Aquifer. Agron. J. 97:55667

Philipp, D., V. GAllen, 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. 45:222268.

Philipp, D., C. P. Brown, V. G. Allen, and D. B. We2®6. Influence of irrigation on
mineral concentrations in three old world bluestem species. Crop Science. 46:2033
2040.

Allen, V. G., M. T. Baker, E. Segarra and C. P. Brown. 2007. Integratedicespock
systems in irrigated, semiarid and arid environments. Agron. J. 99:34860 (Invited

paper)

Philipp, D., V. G. Allen, R. J. Lascano, C. P. Brown, and D. B. We8térP26duction and
Water Use Efficiency of Three Old World Bluestems. Crop Science. 47:794.

Marsalis, M.A., V.G. Allen, C.P. Brown, and C.J. Green. 2007. Yield and Nutritive Value of
Forage Bermudagrasses Grown Using Subsurface Drip Irrigation in tBeuthern
High Plains. Crop Science 47:1246254.

Allen, V.G., C.P. Brown, E. Segarra, C.J. Green, T.A. Wheeler, V:Madstaz, and T.M.
Zobeck. 2008. In search of sustainable agricultural systems for the Llano Estacado of
the U.S. Southern High Plas. Agric. Ecosystems Environ. 124:32. (Invited paper)

AcostaMartinez, V., S. Dowd, Y. Sun, V. Allen. 2008.-€agoded pyrosequencing analysis
of bacterial diversity in a single soil type as affected by management and land use.
Soil Biology & Biochenstry, doi:10.1016/].s0ilbio.2008.07.022

Allen, V.G., T. Sell, R. L. Kellison, P.N. Johnson, and P. Brown. 2009. Grassland environments:
Factors driving change. In: Alan J. Franzluebbers (ed.) Farming with Grass:
Achieving Sustainable Mixed Agricultural Ladscapes. Soil Water Conserv. Seg.
book. http://www.swcs.org/en/publications/farming_with_grass/

AcostaMartinez, V., G. Burow, T.M. Zobeck, and V. Allen. 2009. Soil microbial comitias
and function in continuous cotton compared to alternative systems for the Texas
Southern High Plains. Soil Sci. Soc. Amer. J. (in press).

32


http://www.swcs.org/en/publications/farming_with_grass/

POPULARPRESS

Wolfshohl, Karl. 2005. Can they save the Ogallala (and the farmer¥)stas13(2):17-19.

Blackburn, Elliott. 2006. FarmerInitiated Water-Saving Programs Offer Fresh Approach.
Lubbock Avalanchelournal

PBS video State of Tomorrow Episode 101. Alphaeus Media, Austin, Tex&imed Fall
2006; originally aired Spring 2007.
http://www.stateoftomorrow.com/episodes/episode01.htm

Foster, Jerod. 2007. Learning to ConservirchwaysVol. 2 No. 1: 6.
Tietz, Neil. 2008. Trouble in Texadday & Forage Growedanwary 2008, pg. 68.

"1 AAEAOOT h %l 1 ET 608 ¢ mny8zjustc@ufioEAbiiock AOT B 11 A
AvalancheJournal

Martin, Norman. 2008. Texas Tech research farm field day focuses on forages. CASNR
NewsCenter http://www.depts.ttu.edu/agriculturalsciences/news

Martin, Norman. 2008. Perennial forages look promising on the plains. CASNR NewsCenter.
http://www.depts.ttu.edu/agriculturalsciences/news

Martin, Norman. 2008.CASNR Distinguished Alumni honored at Merket CenteCASNR
NewsCenter http://www.depts.ttu.edu/agriculturalsciences/news

Staff. 2008. Texas Alliance for Water Conservation Announces 2008 Field Dy Farmer
Stockman April 25, 2008.

Martin, Norman. 2008.Water conservation field day set for July 31 in MuncyCASNR
NewsCenter http://www.depts.ttu.edu/agriculturalsciences/news

Chandler, Cory. 2008Good prices lead some growers to swap cotton for graiCASNR
NewsCenter http://www.depts.ttu.edu/agriculturalsciences/news

Chandler, Cory. 2008Hungry cows may extend life of Ogallalal'exas Tech Study. CASNR
NewsCenter http://www.depts.ttu.edu/agriculturalsciences/news

Texas Tech Today/Communications and Marketing vide&aving the OgallalaAugust 1,
2008. http:// today.ttu.edu/2008/08/saving -the-ogallala-video
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STE DESCRIPTIONS

BACKGROUND

This project officially began with the announcement of the grant in September,
2004. However, it was February2005, 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 decisioamaking 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 Countied={gure 6). Many of these sites were located in close
proximity to soil moisture monitoring points maintained by the High Plains Undergound
Water Conservation District No. Figure 7). 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 durig 2005 and was in
placefor most of the growing season.

Total number of acres devoted to each crop and livestock enterprise and
management type in 2005, 2006, 2007, 2008 and 2009 are given in Tables 9, 10, 11, 12 and
13. These sites include subsurface ¢vj center pivot, and furrow irrigation as well as
dryland examples.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 systemsthus, 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 onrline but information in regard to water use is based on estimates as
well asactual measurements during this first year and should be interpreted with caution.
However, it provided useful information as we began this longerm project. It is also
important to note that the first year of any project is unlikely to resemble closglany
following year because of all the factors involved in startip 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 (2006), Site No. 25 was lost to the project due to a change in ownership of
the land. However, Site 27 was atd, thus, the project continuedo 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 10.

In year 3(2007), all sites present in 2006 remained in the project through 2007.
Total acreage was 4,245, a slight increase over year 2 dwegxpansion of the area in Site
No. 1.

In year 4 (2008), 25 sites included 3,967 acres (Table 12Fpites 1, 13, 16, and 25 of
the original sites had left the project with sites 28 and 29 added since the project began.
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In year 5(2009), all sites presentin 2008 remained in the project. Site 30 with 21.8
acres was added. Thus, 26 total sites were present in 2009 for a total of 3,991 acres in the
project.

All numbers in this report continue to be checked and verifiedTHIS REPORT
SHOULD BE CONSIDEREDRAFT AND SUBJEGDFURTHER REVISIONowever, each
UAAOB O AT T OAlT OADPI OO OAxEI AAO AT i pIl AGETT AT A O
well as the inclusion of additional data from previous years. Thus, the most current annual
report will contain th e most complete and correct report from all previous years and is an
overall summarization of the data to date.
The results ofyears 1-5 follow and are presented by site.
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Table9. Irrigation type and total acres, by site, of crops, forages, and acres grazed by cattle in 26 producer systems in Haleyandounties 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 | PIVIDRY 69.6 551.3 620.9
6 PIV 122.9 122.9 | 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 72.7 | 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 | 1106.7| 358.5| 232.8 0.0 0.0

PIV = pivot irrigation SDI = subsurface drip irrigation FUR = furrow irrigation DRY = dryland, no irrigation
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Tablel0. Irrigation type and total acres, by site, of crops, forages and acres grazed by cattle in 26 producer systems in Hdtgydr@olanties 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/IDRY 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 515 | 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
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Tablell. Irrigation type and total acres, by site, of crops, forages and acres grazed by cattle in 26 producer systems in Hdteydrtokinties during 2007.

TAWC 2007 CROP ACRES- ACRES MAY OVERLAP DUE TO MULTIPLE CROPS PER YEAR AND GRAZING

irrigation corn | corn | sorghum | sorghum : grass| perennial
Site | type cotton | grain | silage| grain forage pearimillet sunflowers | alfalfa | seed | pasture cattle | wheat| rye | triticale | oats
1 SDI 135.2
2 SDI 60.9
3 PIV 61.5 61.8 61.8
4 PIV 65.4 13.3 109.8 | 109.8
5 | PIVIDRY 620.9 620.9
6 PIV 122.9
7 PIV 130.0
8 SDI 61.8
9 PIV 137.0 95.8 95.8 232.8
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 66.7 28.8
16 PIV 143.1
17 PIV 108.9 167.2 167.2 | 108.9
18 PIV 61.5 60.7
19 PIV 75.8 45.6
20 PIV 117.6 115.8 233.4
21 PIV 61.3 61.4
22 PIV 148.7
23 PIV 105.2
24 PIV 129.8
25 DRY n/a
26 PIV 62.3 62.9 62.9
27 SDI 16.2 46.2
Total 2007
acres 1574.7] 358.6| 208.3| 360.0 177.6 108.5 0.0 13.3 [ 253.2] 1013.0 | 1185.7| 459.2 | 232.8] 233.4 | 0.0

PIV = pivot irrigation SDI = subsurface drip irrigation FUR = furrow irrigation DRY = dryland, no irrigation
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Tablel2. Irrigation type and total acres, by site, of crops, forages and acres grazed by cattle in 26 producer systems in Hdteydrtiokinties during 2008.

TAWC 2008 CROP ACRES - ACRES OFTEN OVERLAP DUE TO MULTIPLE CROPS PER YEAR, GRAZING, AND OVERLAPPING CATEGORIES.
(0]
g el g | 5] 2| ¢ gl g g gl g
8 < 2 5 5| By & | Z 3 5 2 . s 2 2
53 g 2 8l 83| 832 2. E % £ 9 2 25 o9 2l &g
irviqati ] 5 s 2 c c 0 c= 5@ = £ a S 2 Q © © T = £3 ) 2%
irrigation T o 2 c = < £0 £% 2c 59 = @ - o Z ] ® ® 0N NTZ 2 32
Site type 53 8 g 3 5| 58| 8| 55| 88 5 5 EE 8 B 5| S5 &¢ 8 =8
2 SDI 60.9 60.9
3 PIV 1233 | 618 61.5 61.5
4 PIV 123.1 65.4 13.3 13.3 13.3 44.4 44.4 44.4
5 PIVIDRY| 628.0 8.2 | 6209 | 620.9 55
6 PIV 1229 | 929 30.0
7 PIV 130.0 130.0 | 130.0 | 130.0
8 SDI 61.8 61.8 61.8 61.8
9 PIV 237.8 | 137.0 95.8 95.8 5.0
10 PIV 173.6 44.5 427 | 1291 | 1201 | 445
11 FUR | 925 47.3 45.2
12 DRY 283.9 151.2 132.7
14 PIV 124.2 124.2
15 FUR | 955 67.1 28.4
17 PIV 220.8 108.9 111.9 1119 | 220.8 108.9
18 PIV 1222 | 6L5 60.7 60.7
19 PIV 1204 | 750 45.4
20 PIV 233.4 117.6 115.8 117.6 233.4
21 PIV 122.7 61.3 61.4 122.7 61.4 61.3
22 PIV 148.7 148.7
23 PIV 1051 | 60.5 44.6
24 PIV 129.8 129.8
26 PIV 125.2 404 22.5 62.3 125.2 125.2
27 SDI 1085 | 462 62.3
28 SDI 51.5 51.5
29 DRY | 2216 | 117.3 104.3 104.3
Total 2008 acres | 3967.4 | 890.8 | 6161 | 1055 | 3504 | 225 | 2670 | 613 | 1077 | 133 | 3651 | 5693 | 12242 | 13405 | 4122 | 607 | 1487 | 2341 | 613 | 1432
# of sites 25 11 8 2 5 1 2 1 2 1 4 7 8 7 5 1 2 2 1 3
Site |irrigation grg 5 = 2 £ £ § .E 5 % %é E‘ B ?) % § E g g g 55 5 % 52 g% 3 59
we g% | 8 5 5 5 | 52 |°E% |8 | EZ | W 2 S| 8 | §®|§gw | g8 |25 | & | B%
532 < < 5 58 2 2 =8 9 ¢ a 2 2 2o | o¢ B 38
) g s a a 5 5> g 5 a e e B 2 > | %
sl @ £ £ S S g 5 2 a
8 g g g @ g
= o (2] o o

PIV = pivot irrigation SDI = subsurface drip irrigation FUR = furrow irrigation DRY = dryland, no irrigation
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Tablel3. Irrigation type and total acres, by site, of crops, forages, and acres grazed by cattle in producer systems in Haleyanddtloties during 2009.

TAWC 2009 CROP ACRES - ACRES OFTEN OVERLAP DUE TO MULTIPLE CROPS PER YEAR, GRAZING, AND OVERLAPPING CATEGORIES.
IS [}
g E| E 2 g g g g
; sl 8 gl g gl B 3 - ] I - o =
I o % q;) E § % o, 3 g o 2 2 L 5 o o 8 5 &
- o c o 8 o plg e g 8 0 €3 o kS b 7 S £ 3 k2 x5
irrigation % ) c £ = 5 30 g< 5 a > o3 =1 3 o o N N2 = 8¢
Site type @ 8 8 8 3 5| 58| 88 “r; 5 gl 28 8 B 5| 55| 5¢ ol =8
2 SDI 60.9 60.9
3 PIV 1233 | 618 615
4 PIV 1231 | 133 284 16.0 16.0 98.3 65.4 98.3
5 | PviDRY| 6264 80.d 6209 6209 5.5
6 PIV 1229 | 908 321
7 PIV 129.9 1209 | 129.9 129.9
8 SDI 61.8 61.8 61.8 61.d
9 PIV_ | 237.8 | 137.0 100.8 | 100.8
10 PIV 1736 | 445 1201 | 1291
11 FUR | 925 68.1 24.4
12 DRY 283.9 151.2 132.7
14 PIV 1242 | 618 62.4
15 | FURISDI| 102.8 | 102.8
17 PV | 2208 108.9 53.6 111.9 1119
18 PIV 1222 | 607 615
19 PIV 1203 | 602 60.1
20 PV_| 2333 | 1176 115.7
21 PIV 122.6 61.2 61.4 61.4 61.4 61.2
22 PIV 1487 | 1487
23 PIV 101.4 101.4 60.5 40.9
24 PIV 129.7 64.6 65.1
26 PIV 125.2 62.3 62.9 62.9 62.9
27 SDI_| 1085 | 488 50.7
28 SDI 515 515
29 DRY 221.7 116.4 104.3
30 PIV 218 218
Total 2009 acres | 3990.8 | 1244.9 | 2187 | 1157 | 2587 | 1143 | 2526 | 612 160 | 306.7 | 3423 | 1231.8 | 11239 | 4149 | 605 62.9 98.3 409 | 1382
# of sites 26 16 4 1 4 3 2 1 1 4 4 8 6 6 1 1 1 1 2
Site |irrigation E:@ 5 B 2 £ £5 (%, §§ § % g § T L g 55 5 % 52 g2 59
we | g% | 8 ° sl & | & |®5% |88 | = 2 52| ¢ | §5° |85 | 88 | 2% of B2
g 3 £ S| £ 5 = = g 5 = < < £° | 2¢ 2l 28
ki 8 5l 3 2 =] =] 5 a = = : g AR
8 £ = 7] 7] N = c
£ 8 5 5 5| &

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



o

Texas Alliance for Water Conservation Systems 2009

FM 400

4
FM 22886
22
/ﬂ,,,},;o
5
30
26
FM 2883
FM 784 ,%
=
w
FM 784

78

FM 2286

FM 2286 19
18
M1782 S 2
g 2
= w
w
3
(AIKEN 2 29
23
17
LOCKNEY gpmo7
- (
&
=
14 <
15 2,
-
o
21
10
28 FM788 12
11
6
o]
5
&
BARWISE
( FM 784
2 SANDHILL

System Acres

2 609 17 220.8

3 1234 18 122.2

4 1231 19 1204

5 628.1 20 2334

6 1229 21 122.7

7 130.0 22 1488

8 618 23 105.1

9 2378 24 1298

10 1736 26 125.2

11 91.9 27 1085

12 281.6 28 515

14 124.2 29 220.5

15 102.8 30 218

T T Miles

1 2 3 4 5

N
Systems 2009 - «@E

S

.
TAWC

Texas Alliance for
Water Conservation

"Water is Our Future"

Agriculture Division
High Plains Underground

Water Conservation District No. 1

June 2009

Figure8. Systems major 2009




System 1 - 2008 135.2 ac

Field 1
24.6 ac

Field 3
37.0 ac

N

1:5,000

Legend
| Fields
0 400 800

[ e
Feet

Texas Alliance for
Water Conservation

"Water is Our Future"

Dept. of Plant and Soil Science
Texas Tech University
October 2008

System 1Description

Total system acres: 135.2

Field No. 1 Acres:

Major soil type:

Field No. 2 Acres:

Major soil type:

Field No. 3 Acres:

Major soil type:

Field No. 4 Acres:

Major soil type:

24.6
Estacado clay loam; 1 to 3% slope

37.7
Lofton clay loam, O to 1% slope
Pullman clay loam, 1 to 3% slope

37.0
Pullman clay loam, 0 to 1% slope

35.9
Pullman clay loam; 0 to 1% slope

Irrigation

Type: Sub-surface Drip (SDI)
(Field 1 and 2 irstalled prior to 2004 crop yean

(Field 3 and 4 irstalled prior to 2006 crop yean

Pumping capacity,
gal/min: 850
Number of wells: 2

Electric
Natural gas

Fuel source:

Comments: Drip irrigation cotton and corn system, conventional tillage with crops
planted on forty-inch centers.
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System 1

Livestock Field 1 Field 2 Field 3 Field 4
L0
§ None Cotton Cotton
O
§ None Cotton Cotton Cotton Cotton
N~
§ None Cotton Cotton Cotton Cotton
w - - -
§ Site terminated in 2008
3
&
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Systeml

Irrigation and Precipitation

2005 2006 2007 2008 2009 2010 2011 2012
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System 2

1:5,000

D Field Boundary

L S—
0 400 800

Field 1
60.9 Acres

Texas Alliance for
Water Conservation

"Water is Our Future"

Agriculture Division
High Plains Underground
Water Conservation District No. 1
June 2009

System 2Description [rrigation

Total system acres: 60.9 Type: Sub-surface Drip
(SDI, installed prior to 2004 crop year,

Field No. 1 Acres: 60.9 Pumping capacity

Major soil type: Pullman clay loam, 0 to 1% slope gal/min: 360

Olton clay loam, 1 to 3% slope
Number of wells: 2

Fuel source: Electric

Comments: This drip site is planted on thirty-inch centers and has been planted to cotton or
sunflowers.
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System 2

Livestock Field 1
g None Cotton
% None Cotton
% None Cotton
% None Sunflowers
% None Cotton

Site 2, Field 1 (July 2009)
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System?2

Water (inches)
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System 3

Field 1 % D Field Boundary

61.5 Acres

Field 2
61.8 Acres

Texas Alliance for
Water Conservation
"Water is Our Future"

Agriculture Division
High Plains Underground
Water Conservation District No. 1
June 2009

System 3Description [rrigation
Total system acres: 123.3 Type: Center Pivot (MESA
Field No. 1 Acres: 61.5 Pumping capacity,
Major soil type: Pullman clay loam; 0 to 1% slope gal/min: 450
Field No. 2 Acres: 61.8 Number of wells: 2
Major soil type: Pullman clay loam; 0 to 1% slope
Fuel source: 1 Natural gas

1 Electric

Comments: This is a pivot irrigated system, conventional tillage, and is planted on
forty -inch centers. Crops have included cotton, wheat and grain
sorghum.
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System 3

Livestock Field 1 Field 2
LD -
§ None Grain Sorghum Cotton
(]
§ None Cotton Cotton
. Wheat for grain
N~
8 | None Cotton following followed by Grain
« Wheat cover crop
Sorghum
© Wheat for grain
§ None followed by Grain | Cotton
Sorghum
3 None Wheat/Grain Cotton
& Sorghum

Site 3, Field ZJuly2009)
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System3

Irrigation and Precipitation
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System 4

1:5,000
Field 1
Field 5 13.3 Acres N
16.0 Acres
@
7 S
D Field Boundary
I Feet
0 400 800

Field4
28.4 Acres

Field 2

65.4 Acres

Texas Alliance for
Water Conservation
"Water is Our Future"

Agriculture Division
High Plains Underground
Water Conservation District No. 1
June 2009

System 4Description [rrigation
Total system acres:123.1 Type: Center Pivot (LESA)
Field No. 1 Acres: 13.3 Pumping capacity,
Major soil type: Estacado clay loam, 1 to 3% slope gal/min: 500
Field No. 2 Acres: 65.4 Number of wells: 3
Major soil type: Pullman clay loam, 0 to 1% slope
Fuel source: 1 Natural gas
Field No. 4Acres: 284 2 Electric

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

Field No. 5 Acres: 16.0
Major soil type: Pullman clay loam, 0 to 1%slope

Comments: Pivot irrigated system using conventional tillage. A new field of alfalfa
was established this year. Cotton and grain sorghum comprised the
balance of this system.
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System4

Livestock Field 1 Field 2 Field 3 Field 4 Field 5
§ None Alfalfa for hay Cotton following | Cotton following Wheat
« Wheat cover crop | cover crop
Wheat for silage,
S followed by
S None Alfalfa for hay Forage Sorghum Cotton
for silage and hay
Wheat for grazing
~ (winter -spring) Wheat for grain,
§ Cowcalf Alfalfa for hay | and cover crop, followed by Wheat for
followed by grazing (fall-winter)
Cotton
Wheat for grain,
© followed by Wheat for
§ Cow-calf Alfalfa for hay | Grain Sorghum grazing (fall-winter)
and partly planted to
Alfalfa
% None Cotton Wheat/hay Split into Fields 4 and 5 | Grain Sorghum Alfalfa

Site 4, Field 1 (July 2009)

Site 4, Field 2 (September 2009)

Site 4, Field 4 (July 2009)

Site 4, Field 5 (Septembe2009)
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System4

Irrigation and Precipitation
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S Ch—

Field 11
35.3 ac

,'/
Field 10 //

[16.9ac
/ﬁolds

v« ¥ 188ac

Field 1
70.2 ac

Field 2
816ac :

Fiehks 13
4.6 ac

Field 7
30.0 ac

Texas Alliance for
Water Conservation

“Water is Our Future”

Agrand e v e
R e ]
Vv ot b Onlh et the D
hre 200

System 5Description

Total system acres 628.0
(487.6 irrigated; 133.3 dryland, 7.1 facilities)

IRRIGATED

Field No. 1 Acres:

Major soil type:

Field No. 2 Acres:

Major soil type:

Field No. 3 Acres:

Major soil type:

Field No. 4 Acres:

Major soil type:

70.2
Bippus loam, 0 to 1% slope
Mansker loam, 0 to 3% slope

81.6
Bippus loam, 0 to 1% slope

[rrigation
Type:

Pumping capacity
gal/min:

1100
Number of wells: 4

Fuel source: Electric

Mansker loam, 0 to 3 and 3 to 5% slope

Olton loam,0 to 1% slope

95.8
Bippus loam, 0 to 1% slope

89.2
Bippus loam, 0 to 1% slope

Olton loam, 0 to 1 and 1 to 3% slop

62
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Field No. 5 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 Acres: 69.6
Major soil type:  Bippus loam, 0 to 1% slope

DRYLAND

Field No. 7 Acres: 30.0

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

Field No. 8 Acres: 32.3

Major soil type:  Bippus loam, 0 to 1% slope
Randall clay
Estacado loam, 1 to 3% slope

Field No. 9 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 Acres16.9
Major soil type:  Olton loam, 0 to 1% slope
Pullman clay loam, 0 to 1% slope

Field No. 11 Acres35.3
Major soil type:  Bippus loam, 0 to 1% slope

Field No. 12 and
13 Acres: 7.1
Major soil type:  Pens and barns

Comments: This is a commercial, spring calvig cow/calf operation. The 487.@cres of
irrigated grass is divided into six cells. This producer usually moves all cattl
off site in early winter after the calves are weaned. Cows will calve on wheg
and are moved back on site.
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System5 Crops- Irrigated

Livestock Field 1 Field 2 Field 3 Field 4 Field 5 Field 6
o Klein/Plains/Dahl/Blue Plains/Blue Plains/Klein/Blue Plains/Blue Plains/Klein/Blue Alfalfa/Plains/Blue
8 |Cowcalf |grama/Buffalograss grama/Klein grama mixture for grama/Klein grama mixture for grama/Klein mixture
o mixture for grazing mixture for grazing |grazing mixture for grazing |grazing for grazing
© Klein/Plains/Dahl/Blue  |Plains/Blue ?g’:ﬁ;’;’;‘ggﬂ Blue Plains/Blue Plains/Klein/Blue Alfalfa/Plains/blue
8 |Cowcalf |grama/Buffalograss grama/Klein grama/Dahl mixture grama/Klein grama mixture for grama/Klein mixture
mixture for grazing mixture for grazing for grazing and hay mixture for grazing |grazing for grazing
- Klein/Plains/Dahl/Blue  |Plains/Blue Plains/Klein/Blue  |Plains/Blue Renovated, i lowereen |
8 |Cowcalf |grama/Buffalograss grama/Klein grama/Dahl mixture |grama/Klein mixture for qrazing and nﬁxturge forp razing and
o mixture for grazing mixture for grazing |for grazing mixture for grazing hay 9 9 hay 9 9
» © Klein/Plains/Dahl/Blue Plains/Blue Plains/Klein/Blue Plains/Blue E;?r?:/?:ﬁa?r’lmahl sDarrz]illflGlree':Jn/Plains
- 8 [Cow-calf |grama/Buffalograss grama/Klein grama/Dahl mixture |grama/Klein mixture for arazing and nﬁxturge forp razing and
N mixture for grazing mixture for grazing |for grazing mixture for grazing hay 9 9 hay 9 9
o Klein/Plains/Dahl/Blue Plains/Blue Plains/Klein/Blue Plains/Blue Eﬁiri]r?:/?:lfa?r,l/Dahl sDargllflelree':Jn/Plains
8 [Cow-calf |grama/Buffalograss grama/Klein grama/Dahl mixture  |grama/Klein mixture for arazing and rrﬁxturge forp razing and
o mixture for grazing mixture for grazing |for grazing mixture for grazing hay 9 9 hay 9 9

Site 5 (March, 2009)

Site 5 (April, 2009)

Site 5 (May, 2009)




G9

mixture for grazing

System5 Crops- Dryland
Field 7 Field 8 Field 9 Field 10 Field 11 Fields 12 and 13

8 |Plains/Blue grama Plains/Blue grama/Sand Plains/Blue grama Plains/Blue grama Plains/Blue grama

S| X dropseed/Buffalograss . . ) . ) . Pens and barns
& |mixture for grazing mixture for grazing mixture for grazing  |mixture for grazing  |mixture for grazing

8 |Plains/Blue grama Plains/Blue grama/Sand Plains/Blue grama Plains/Blue grama Plains/Blue grama

I X dropseed/Buffalograss . . ) , ) . Pens and barns
& |mixture for grazing mixture for grazing mixture for grazing  |mixture for grazing  |mixture for grazing

5 |Plains/Blue grama Plains/Blue grama/Sand Plains/Blue grama Plains/Blue grama Plains/Blue grama

S| . dropseed/Buffalograss . . ) X : . Pens and larns
& |mixture for grazing mixture for grazing mixture for grazing  |mixture for grazing  |mixture for grazing

B |Plains/Blue grama Plains/Blue grama/Sand Plains/Blue grama Plains/Blue grama Plains/Blue grama

S | ; dropseed/Buffalograss . . . ; : . Pens and barns
& |mixture for grazing mixture for grazing mixture for grazing  |mixture for grazing  |mixture for grazing

8 |Plains/Blue grama Plains/Blue grama/Sand Plains/Blue grama Plains/Blue grama Plains/Blue grama

S | ; dropseed/Buffalograss . . . ; : . Pens and barns
& |mixture for grazing mixture for grazing  |mixture for grazing  |mixture for grazing

Site 5 (July, 2009)

Site 5 (August, 2009)

Aot

T

Site 5 (October2009)
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Systemb5

Irrigation and Precipitation
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System 6

D Field Boundary

L SS—
0 400 800

Field 5

321 Acres

Texas Alliance for
Water Conservation
"Water is Our Future"

Agriculture Division
High Plains Underground
Water Conservation District No. 1
June 2009

System 6Description [rrigation
Total system acres 122.9 Type: Center Pivot (LESA)
Field No.4 Acres: 90.8 Pumping capacity,
Major soil type: Pullman clay loam, 0 to 1% slope gal/min: 500
Field No.5 Acres: 32.1 Number of wells: 4
Major soil type: Pullman clayloam, 0 to 1% slope
Fuel source: Natural gas

Comments: One fourth of this site is planted to corn with the balance planted to
cotton on forty-inch centers. This producer uses conventional tillage.
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System 6

Livestock Field 1 Field 2 Field 3 Field 4 Field 5
o Wheat for grazing
§ Stocker steers | and cover followed

by Cotton

(o]
8 | None Cotton
N
N~
S | None Cotton
N
£ Split into Fields 2 .
S None and 3 Cotton Cornfor grain
(o))
§ None Split into Fields 4 and 5 Cotton Corn

|

Site 6, Field 4September 2009)

a V- TN ‘ ; 't‘\"‘
Site 6, Field 5 (July 2009)
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System6

Irrigation and Precipitation
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Field 1
130 Acres

D Field Boundary
L —— 0
0 400 800

Texas Alliance for
Water Conservation
"Water is Our Future"

Agriculture Division
High Plains Underground
Water Conservation District No. 1
June 2009

System 7Description

Total system acres:130.0

Field No.1 Acres:
Major soil type:

130.0
Pullman clay loam, 0 to 1% slope

[rrigation
Type: Center Pivot (LESA)

Pumping capacity,
gal/min:

500
Number of wells: 4

Fuel source: Electric

fifteen years ago.

Comments: This is apivot irrigated field of side-oats grama grown for seed production
and the grass residue is baled for hay and sold. This field was established
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System 7

Livestock Field 1
S | None seedandhay

Site 7, Field 1 (April 2009) Site 7, Field 1 June2009)

Site7, Field 1 August2009) Site 7, Field 1 $eptember2009)
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System?7
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System 8

1:6,000
- A' ~ 2
Field 4 N
7.8 Acres N, w%E
’ S
\ Field 1 D Field Boundary
27.6 Acres
Feet
0 500 1,000

Field 2

® 19.3 Acres
Field 3 Texas Alliance for

Water Conservation
"Water is Our Future"

7.1 Acres
) '.\

Agriculture Division
High Plains Underground
Water Conservation District No. 1
June 2009

System 8Description [rrigation
Total system acres.61.8 Type: Sub-surface Drip (SDI)
Field No. 1 Acres: 27.6 Pumping capacity,
Major soil type: Pullman clay loam, 0 to 1% slope gal/min: 360
Field No. 2 Acres: 19.3 Number of wells: 4
Major soil type: Pullman clay loam, 0 to 1% slope
Fuel source: Electric

Field No. 3 Acres: 7.1
Major soil type: Pullman clay loam, 0 to 1% slope

Field No. 4 Acres: 7.8
Major soil type: Pullman clay loam, 0 to 1% slope

Comments: This is a drip irrigated field of sideoats grama grown for seed productia and the
grass residue is baledor hay and sold. These four fields were put into drip six
years ago. Prior to the installation of drip these fields were furrow irrigated.
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System 8

Livestock Field 1 Field 2 Field 3 Field 4

o Sideoats grama| Sideoats grama| Sideoats grama| Sideoats gramal

§ None for seed and for seed and for seed and for seed and
hay hay hay hay

© Sideoats grama| Sideoats grama| Sideoats grama| Sideoats gramal

§ None for seed and for seed and for seed and for seed and
hay hay hay hay

~ Sideoats grama| Sideoats grama| Sideoats grama| Sideoats grama

§ None for seed and for seed and for seed and for seed and
hay hay hay hay

o Sideoats grama| Sideoats grama| Sideoats grama| Sideoats grama

§ None for seed and for seed and for seed and for seed and
hay hay hay hay

o Sideoats grama| Sideoats grama| Sideoats grama| Sideoats gramal

§ None for seed and for seed and for seed and for seed and
hay hay hay hay

Site 8 (April 2009)

o

Site 8 (September2009)
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System8

Irrigation and Precipitation
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D Field Boundary

Field 2 Feet
137.0 ac 0 600 1,200

Texas Alliance for
Water Conservation
"Water is Our Future"

Agriculture Division
High Plains Underground
Water Conservation District No. 1
June 2009

System 9Description [rrigation
Total system acres 237.8 Type: Center Pivot (MESA

Pumping capacity,
Field No. 1 Acres: 100.8 gal/min: 900
Major soil type: Mixed shallow soils
Number of wells: 4
Field No. 2 Acres: 137.0
Major soil type: Pullman clay loam; 0 to 1% slope Fuel source: 2 Natural gas
2 Diesel

Comments: This site was returned to conventional tillage after eleven years aio-till
production. Field 1 is predominantly kleingrass and used for cow/calf
production. Field 2 was planted to cotton on fortyinch centers.
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System 9

grazing

Livestock Field 1 Field 2

8 | Stocker Krlzm{sxfr:iféﬂgfb mix Rye for grazing and cover

R | steers g . .| crop followed by Cotton
interseeded with Rye for grazing
Klein/Buffalo/Blue .

(]

§ ;té)grl;er grama/Annual forb mix Sg)\:teorncl;gllowmg Rye
interseeded with Rye for grazing P
Klein/Buffalo/Blue . .

5 | Stocker . Grain Sorghum following

& | heifers grama/Annual forb mix .| Rye cover crop
interseeded with Rye for grazing

© Klein/Buffalo/Blue

§ Cowcalf grama/Annual forb mix for Cotton
grazing

o Klein/Buffalo/Blue

§ None grama/Annual forb mix for Cotton

Site 9,Field 1 (April, 2009)
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System9

Irrigation and Precipitation
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Field 4 Field 1 ]
Field Boundary
42.1 Acres 44.3 Acres

Field 3
42.7 Acres

System 10

1:6,000

Feet
0 500 1,000

Field 2
44.5 Acres

Texas Alliance for

Water Conservation
"Water is Our Future"
System 10Description [rrigation
Total system acres 173.6 Type: Center Pivot (LESA)
Field No. 1 Acres: 44.3 Pumping capacity,
Major soil type: Pullman clayloam; 0 to 1% slope gal/min: 800

Field No. 2 Acres:
Major soil type:

Field No. 3 Acres:
Major soil type:

Field No. 4 Acres:
Major soil type:

Lofton clay loam; 0 to 1% slope
Estacado clay loam; O to 1% slope Number of wells: 2

44.5 Fuel source: Electric
Pullman clay loam; 0 to 1% slope
Estacado clay loam; @o 1% slope

42.7
Pullman clay loam; 0 to 1% slope

42.1
Pullman clay loam; 0 to 1 and 1 to 3% slope
Lofton clay loam; O to 1% slope

Comments: This is afour cell, pivot irrigated forage/livestock system. Two cells are planted to
Old-world bluestem and ore cell is planted to Bermuda grass. The fourth cell was
planted to cotton on forty-inch centers.
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System 10

Livestock Field 1 Field 2 Field 3 Field 4
Dahl planted, . Bermudagrass
§ Cowrcalf no grazing this | Cotton Dahl for grazing planted, some
N and hay )
year grazing
Oats for hay
é Cowrcalf Dra:;Ii;or followed by Forage | Dahl for grazing Bg;?#dg%aﬁsa for
9 9 Sorghum for hay 9 9 y
Corn for silage .
'é Cowecalf DahI_ for following Wheat Dahl for grazing Bermudagrass for
« grazing and seed grazing
cover crop
Wheat for grain :
§ Cowecalf DahI. for followed by Corn for Dahl for grazing Bermudagrass for
N grazing : and hay grazing
grain
§ Cow-calf Dahl_for Cotton Dahlfor grazing Bermudagrassfor
N grazing grazing

Site 10, Field 1 (May 2009)

Site 10, Field 2 (July2009)

Site 10, Field 3October2009)
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Site 10, Field 4(July2009)
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System10

Irrigation and Precipitation
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Field 1
45.2 ac

Field 2
24.4 ac

System 11

Field 3
22.9 ac

1:5,000

Texas Alliance for
Water Conservation
“Water is Our Future”

System 11Description

Total system acres 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

[rrigation

Type:

Pumping capacity,
gal/min:

Number of wells:

Major soil type: Pullman clay loam; 0 to 3% slope Fuel source:

Field No. 3 Acres: 22.9

Major soil type: Pullman clay loam; 0 to 3% slope

Furrow

490

1

Electric

Comments: This is a furrow irrigated cotton/grain sorghum system using
conventional tillage and planted on fortyinch centers.
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System 11

Livestock Field 1 Field 2 Field 3
" .
S | None Cotton following Cotton Cotton
« Wheat cover crop
(o]
§ None Cotton Cotton Cotton
N~
§ None Cotton Cotton Cotton
w -
§ None Grain Sorghum Cotton Cotton
o’ -
§ None Cotton Grain sorghum Cotton

Site 11, Field 1 (July 2009)
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Site 11, Field ZJuly 2009)




Gross margin, $

TAWC Systems Irrigation and Gross Margin, 2005-2009
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