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Ogallala Aquifer

> Aquifer covers 174,000 square miles
across 8 states in the High Plains of the
United States.

> Over 95% water pumped for irrigated
agriculture.

» Texas South Plains on southern end
of aquifer and is an intensive
agricultural production area and
focus of this program.
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TAWC 2004-2015 Project Area

7,900 acres)

Change in water storage in TAWC Project area
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Depth to Water for single site

(as measured with HPWD installed transducer)

Cropping Year
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Texas Alliance for Water
Conservation
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Project Objectives o

> Develop and Demonstrate new technologies,
management tools and strategies that result in
less water being used with enhanced profitability.
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> Identify effective crop and irrigation systems.
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» Impact producer decision-making.
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Site Monitoring

» Rainfall

» Temperature

> Water applied
Netirrigate

» Soil moisture
AquaSpy
Crop Sense
Aqua Check

» Production inputs

> Plant & animal yields

— — ' > Economic analysis




Technology Comparison and
Demonstration
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LESA Spray

e Span comparisons of different water application configurations
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TAWC

LEPA vs LESA Budget Comparison

2011

PER ACRE GROSS INCOME

Quantity Quantity

Cotton lint 879 $ 791.10 1001 $ 900.90
Cotton seed 0.63S 215.48 0.72 S 245.39
PER ACRE TOTAL GROSS INCOME $1,006.58 $1,146.29
PER ACRE TOTAL OF ALL COST 945,93 968.89
ER ACRE NET PROJECTED RETURNS S 60.65 $ 177.40

Percent increase 193%
WATER APPLIED - INCHES 26.1 26.1

Lint Ibs per acre-in of water applied m

Percent increase 13.9%

1
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TAWC

LEPA vs LESA Budget Comparison
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2012

fr——

PER ACRE GROSS INCOME

Quantity Quantity

Cotton lint 896 $ 806.40 1057 $ 951.30
Cotton seed 0.65S 180.88 0.76 S 213.39

PER ACRE TOTAL GROSS INCOME S 987.28 $1,164.69

PER ACRE TOTAL OF ALL COST 950.04 980.33
ER ACRE NET PROJECTED RETURNS $ 184.35

Percent increase 395%
WATER APPLIED - INCHES

19 19
Lint Ibs per acre-in of water applied E E

Percent increase 18.0%

1




LEPA vs LESA Budget Comparison

201

‘e
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PER ACRE GROSS INCOME

Quantity Quantity

Cotton lint 1028 S 771.00 1165 S 873.75
Cotton seed 0.74 S 207.53 0.84 S 235.19
PER ACRE TOTAL GROSS INCOME S 978.53 $1,108.94
PER ACRE TOTAL OF ALL COST 906.33 924.94
ER ACRE NET PROJECTED RETURNS $ 184.00
Percent increase 155%
WATER APPLIED - INCHES 16.5

Lint Ibs per acre-in of water applied

Percent increase

1
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Comparison of Irrigation Method

LESA Mode LEPA Mode
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Pivot Irrigation Technology

FYOATE DNaraninerradl o m
2016 Demonstratiol

>LDN
=Low drift nozzels

»LEPA

-40”
=80"

»PMDI
=Precision Mobile
Drip Irrigation

»LESA
*Broadcast spray 80"

*450 gallon per minute from 3 wells



Placement of AquaSpy.
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LEPA LDN 80"







LEPA 80"




Wetting Patterns - LEPA

Low Energy Precision App (40”) Low Energy Precision App (80”)
Wetting is deep and more uniform Wetting is deep but less uniform
» Water follows cracks root channels » Water follows cracks root channels
e Water tends to “marry up” * Wet spots and dry spots
* More expensive investment * Cheaper alternative

AquaSpy-
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Wetting Patterns — PMDI & LDN

Precision Mobile Drip Irrigation Low Drift Nozzle

IBBRR

Similar pattern to LEPA o _
« Longer infiltration time Wetting is deep and more uniform

. More uniform wetting pattern « Water follows cracks root channels
* Fewer wet spots and dry spots

Aquaspy-

* More expensive investment
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Wetting Patterns - LESA

Low Energy Spray App

v ) ' 4 . 4

< >

Wetting pattern is uniform but shallow
* Prone to evaporation from plants and soil
« Hard to get deep penetration

AquaSpy-



Technology Comparison
2016 Grain Sorghum

Irrigation System Yield/acre

LEPA 80” LDN 4492
LEPA 40” 6612
LEPA 80” 7033
PMDI 7066
LESA Broadcast 6267

14.5
14.2
14.1
14.1
14.1
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Technology Comparison Tawe

2016 Cotton

Irrigation System Yield, Ibs/acre S/lb

LEPA 80” LDN 1272 37.83 0.4802
LEPA 40” 1333 34.62 0.4788
LEPA 80” 1203 29.65 0.4909

PMDI 1420 35.47 0.4871
LESA Broadcast 1500 32.16 0.4870




Rainfall Makes a Difference

> High rainfall results in a lower impact of the various irrigation systems.




Avg Rainfall | Rainfall

Plainview Rainfall (inches) (inches)
2005-2016 2005-2016 | 2016
January 0.48 0.15
February 0.59 0.16
March 1.10 0.20
April 1.11 1.11
WM%SS*GTEJEE ‘L T May 3.03 1.98
el Y. JUNE 2.28 2.79

October 1.41 0.44
November 0.46 0.98
B December 0.63 0.54




hd
, TAWC

Heat Units New Deal, TX
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TAWC-So

ET Irrigation

Web-based tool used to determine:
>  When to apply water.
»  How much water to apply.

>  How to achieve specific
management goals.

é
TTAWC

solutions

Crop Summary
Ste  WestherSution Acreage Type LastEl  MoistureBalance  Growth Stage
Ot W1 Abernaty 120 Comn 0N ose Strip.

Daily Measurements

Date  EMective rrigaion EMective Rain PercentEl Irfigation Rain Dady EL Moisture Balance Growth Days Growth Stage
Panling Day

0 20100511 080 075 as0 000 0o0 0 El
1 20100512 09 075 060 000 000 001 298
2 20100513 090 o078 060 000 000 001 208
3 20100514 075 om0 103 s
4 20100515 075 000 oot am
5 2010-05-16 078 000 a7
6 20100517 054 15
7 20100518 414
B 20100513 an
9 20100520 000 000 an
1020100521 om0 om0 a1
1120100522 020 075 080 000 000 002 408
1220100523 030 075 060 000 000 001 408
1320100524 075 060 000 003 002 408
1420100525 075 060 000 000 001 a0
152010-05-25 [ 075 080 000 008 002 an
1820100527 0 075 050 000 oo o1 41
1720100528 000 000 408
B0100529 000 om0 40
1920100530 000 000 404

000
000
0.00
000

000
000

Total Irigation
000

Total Rain
1221

Water Balance Crops

Gomez1,Com
[ o0

o 0
Click on the abave crops
o view he summary and
sy measurements for

sach



http://www.tawcsolutions.org/

Weather Last Moisture Growth Total Total Water Balance Crops
Acreage Type

Station Et Balance Stage Irrigation Rain ET

Cotton 2013-1,Cotton
Cotton 2013-1,Cotton
Com 2013-1,Comn

Daily Measure Corn 2014-1,Corn
G5 2013-1,Sorghum

Cotton Abernathy
S5ENE

120 Cotton 0.01 1.57 Strip 14.00 1414 1962

Date Effective Effective Percent Imiaation Rai Daily Moisture Growth Growth 55 20141 Sorah
a rrigation Rain -
Irrigation Rain Et g Et Balance Days Stage >0rghum
o 2014 1.00 1.00 1.00 000 000 O 0 0 . Click on the above crops
05-10 3 to view the summary and
2014- daily measurements for
1 05.11 0.60 1.00 0.00 0.00 O0.03 0 1 - cach.

2014- ‘

2 0.90 1.00 0.00 000 002 0 2 =L
05-12 @
2014-

3 0.90 0.60 0.00 0.00 0.01 1] 3 1




Maximizing Water Use

Efficiency and. Profitability
Agicul ‘

e
3 E&»«: By

s




Thank You!

— Texas Alliance for Water Conservation
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Lateral Movement of Water

~ PMDI Plant Line " PMDI Side | PMDI Eurrow
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Treatment Comparison
| PMDI40" | LEPA40" | LEPASD" | LESAGO” | LDNBO'

Wetting
Pattern

Issues

Reason

Tending to

wet the row

and not the
furrow

Uneven
wetting
pattern

Tape
probably
dragging

against the
row

Tending to
wet the
furrow and

Tending to Wetting the

wet the
furrow and

not the bed not the bed

Small
wetting
pattern

Outside of
sprinkler,
fast speed,
low volume

Wet rows
and dry
rows

Only
wetting
every other
row

bed and
the furrow

Excellent
infiltration
and good
uniformity

Inside span
has
slowest
speed and
longest
soak time

Not wetting
edge of bed
as much as
the furrow
and the row

Water
tending to
run off side

of bed

Water
following
path of
least
resistance

AquaSpy-
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