Ten-Year Comparisons of Irrigation Use from fexas Allance =

ror Water Conservatio

TEXAS TECH UNIVERSITY

the Ogallala Aquifer in the Texas South Plains Colege o RgFliinal sciences

ATEXAS A&GM
Chuck West,! C.P. Brown,! R.L Kellison,! D.M. Mitchell,! P.N. Johnson,! W.J. Pate? GRILIFE
1Texas Tech University and “Texas A&M AgriLife-Extension, Lubbock, TX USA

. OGALLALA AQUIFER : : : :
e . (A 3} e ear O herma octres rop Yield Unit | applied efficienc margin water
: : L : Ny —— el PP s, o _ Production Production $/acre- :
The SOUthern HIghPlaInS Of Texas are part \ L | beer: PO SRy Wh“"erl per acre Inches per acre-inch $lacre inch Dall}:::al:feas.l‘::;eec'l‘:j::iou Effective Rain  PercentEt  Irrigation Rain Daily Et  Moisture Balance Growth Days  Growth Stage
of the Iarg est, CO”tlgUOUSly |rr|gated Nebraska g ey R R [, O 10,418 lbs 18.3 637 425 23.20 20110501 080 100 050 000 003 0 1 0 Planting Day
cropland in the USA, drawing water from | | [ 557 E = 1 270 tons 222 1.4 425 19.14 S S i '
. . Hardemah . 3 2011-05-04 0.80 1.00 0.60 (.00 0.00 0.08 083
the Ogallala Aquifer (Fig. 1). The water level o il I e o o 6604 Ibs 123 679 280 1871 ames o moeom ew ow om
haS deC“ned by 30 Cm/yl’ Serlously zﬁk i —— cotranpiecie ooy bters g bl 21.9 tons 13.1 1.8 297 22.67 i;:g;zf E:E 1;; 022 E':E EEE E'g: E_Z;
threatening the sustainability of the $9.7 Colorsde oo || SIS 30 tons 107 0.33 209 1951 S e —
. 9 . y OTTE 59, : e e 2435 lbs 6.3 513 136 21.43 S T =
blll!on ag mdus_tr_y. Advances inirrigation || L amal fﬂ\h%!ﬁ”““ [F e o 1277 Ibs 134 119 379 )8 30 R — I o0 o _om oo o
delivery that minimize evaporation losses Joiluuaei S ] o™ g o] | o o o o wosou
and the use of irrigation scheduling tools | oL o TJ Fig. 5. Mean irrigation efficiency and net return on irrigation by crop. s 3.23 I SIZZ EIEE o E-?f E
that factor in soil water availability and crop e [ Ottahouss P\ [0 J] PR o T
. . ] sutt Kimbl . . . . . . -_-:9 0.80 1::_:1:1 Elffuiil 0.00 000 011 0
needs for evapotranspiration (ET) are keys . SN \ — T Irrigation applied was greatest in corn grain and silage R T g
to improving whole-system water use - L Ptan and least in wheat (Fig. 5). Irrigation efficiency was ks R I
efficiency. Texas N greater in corn crops than in grain sorghum crops; aen o o 3
. . IN—— however, corn was more profitable than sorghum. BRI E D)
The Texas Alliance for Water Conservation P J
(TAWC) is an on-farm demonstration project Fig. 1. Texas High PIainsOin Fig. 2. County locations of Economic return per acre-inch of irrigation was
consisting of a local producer board and a relation to Ogallala Aquifer the demonstration sites greatest for cotton owing largely to lower irrigation
management team of scientists and needs for cotton. 5
resource managers. It was formed in 2004 £
at Texas Tech University to extend :
information on techniques to conserve irigation | Number of | Irrigation
irrigation water 60 - 600 technique | site-years applied water yield efficiency efficiency ?g
' no. - --——---- Inches -------- Ibs/acre ---- Ibs/acre-inch ---- g
We present a 10-yr summary of data 50 - $169.92  $454.90 - 500 SDI 32 15.9 24.5 1,642 125 69
collected from commercial farms on the 424,74 N - 15 4 037 415 100 61
iCi 40 - - 400
effICIency Of Water Use. . $341.54 $341.84 - §334.60 . Spray# 79 128 201 1,268 122 66
. . $271. ' et
Objectives £ 30 - 26031, sosn - 300 3 Furrow 27 144 231 1,059 96 47
£ $215.66 e . o : . . :
_ 213 Fig. 6. Mean irrigation efficiency and total water (irrig. + rain) b
> Demonstrate how to reduce total water 20 - 10,7 - 583 200 S A e ubsurface dr §(L J ) by _ _ — —
Use $138.09 _~ Irrigation system for cotton. T subsuriace drip 3 LOW energy Fig. 9. Examples of tools to improve efficiency of irrigation.
10 | 150 _ | 100 precision application # Low elevation spray application Top: TAWC irrigation scheduling tool www.tawcSolutions.org.
> Demonstrate how to maintain or > | - . e Bottom: FieldConnect™ soil moisture monitor graph.
enhance profitability 0 | | | | | 2 | | 0 SDl irrigation (Fig. 6) yielded the most lint and tended
dentify effective crop and irrigation 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 to have the greatest efficiency of irrigation and total e e
—@-Precipitaton ~—e—Irrigation ~—&—Returns above all costs ——Gross margin water use. Furrow irrigation was the least efficient. . y y

systems irrigation is a major TAWC activity. Fig. 9 top shows

the free, online TAWC irrigation scheduling tool. It
uses nearest weather data and crop coefficients to
calculate evapotranspiration losses and soil water
balance, as a guideline for when to irrigate.

Fig. 3. 10-year trends in water received and profits across sites.

Amounts of water received as precipitation and irriga- . LEPA 1ESA

tion fluctuated over 10 yr (Fig. 3). Mean precipitation C . .
. . otton lint yield Ib/acre 1074 . . .
Methods was 18 inches. Note severe drought in 2011, when y We demonstrate the use of soil-moisture (Fig. 9

irrigation was generally inadequate to meet crop needs. Total costs $/acre 958 bottom) and crop canopy-temperature monitors to
determine when and how much to irrigate.

Impact producer decision-making

Monitoring sites were established on 29-33

commercial farms (varied across years) in Trends in net returns and gross margins per acre mainly Net returns $/acre 181

Hale and Floyd Counties, 50-80 km north of reflect commodity prices, except in 2011, when drought
Lubbock, TX. Ten sites were added in six limited profits. Water applied inches 19.5 19.5

more counties in 2014 (Fig. 2). WUE Ibs/acre-inch 55 48 Conclusions

Fig. 7. Comparison of two sprinkler techniques for economic and We demonstrate in workshops, field days, and fact

water use efficiency (WUE) over 2 years at a single site. sheets how to optimize water use and reduce the

Systems included: risk of economic losses through the following
Sunflower monoculture
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» Multi-crop — one field partitioned into Corn monoculture . online scheduling tool to prevent excessive
: _ : (Yates and Pate, 2014. Beltwide Cotton Conference) irriaation
different crops, receiving different Grass seed monoculture g :

Each field-year combination represented
an agricultural production system.
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Compare crop species and cropping systems
to show options that improve overall water

Seed/hay production — native grasses Fig. 4. 10-year means of net returns and irrigation by crop system. use and economic returns.

Data collection included (short list): TAWC project provides a model for other water-

Yield = -505 + 724(1-e-5%) limited environments to promote farmer adoption
of water-conserving technologies.

High seed prices drove the high net return/acre in native
- grass seed (Fig. 4). Net return/acre was high in cow-calf
» Evapotranspiration due to low inputs. Drought in 2011 reduced cow herds.

» Crop and livestock yields and profits Irrigated cotton was more profitable than corn per unit of
irrioati irrigation input, and required less irrigation. Integrated Water received, % of crop water demand

lmpr_Ove_d Irrlg'alltlon managementds, Suehas (:rog -Iivestorz:k and muﬂi-cro S stemgs were inte?mediate Fig. 8. Corn grain yield response to irrigation (% of potential ET) Acknowledgement Funding was provided through the Texas

monitoring soil water content and crop P p Sy Water Development Board, Austin, TX, contract: 1413581688.

: : inirriogation and net returns. over 8 years. The drought of 2011 resulted in 3 crop failures. |
water use were demonstrating at field days. g There was no significant response at >75% of ET. All reports and data are available at www.TAWC.us.
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