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Abstract Results

In the Trans-Pecos basin that covers parts of New Mexico and Texas, pecan
(Carya illinoinensis (Wangenh.) K. Koch) is a major irrigated cash crop. Flood
irrigation is the dominant method of irrigation to pecan crop and amount of
water varies widely within the region ranging from 1.22 to 3.05 m y-1. Elevated
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Summary

Table 1: Irrigation water Quality
e [rrigation water quality was not

salinity iIs a major challenge to the irrigated agriculture in the region and Drip Irrigation Flood Irrigation considered as saline or SOC“C'_
growers apply excess irrigation by flood method to push the salts below root Mean Std. Dev Mean Std. Dev e Elevated levels of N and P In the
zone. Consumptive water use for mature pecan crop is far lower than the pH 6.99+ 0.31 7.23+ 0.21 irrigation water were due to addition
current irrigation amounts and there may be opportunities to improve water use EC (dS/m) 1.14+ 0.22 0.52+ 0.08 of fertilizers
efficiency to extend freshwater supply by adapting improved irrigation methods SAR (Nmmol/L) 2 96+ 195 550+ 249 . . . ..
such as drip. However, growers are concerned that reduced water application Na (ma/L) 237+ 60 119+ 34 ° Spat_lal distribution of Sa“_mt){ data
will resulted in salt accumulation in the rootzone. This study conducted in a K (mg/L) 23+ 23 16+ 13 obtained from EMI survey indicated
1300-acre pecan orchard evaluated the effects of irrigation methods (flood and I(\:/Ig (mg//L) ;gi gg 261 3 that rootzone salinity of flood
N . L . 1 i - e | |

qup |rr|_gat|on) on root zone salln!ty. Results _o_f the study |nd|c_:ated pot_entlal fpr NaH(mg /2 — — irrigated fields were higher than that
iImproving water use efficiency without impairing pecan nut yield and increasing A(mg/L) DU A0 Zlees I C. .
soil salinity Cl (mg/L) 103.72+ 15.10 18.49+ 5.76 of drip Irrigated.

| . : NO, (Mg/L) S A « Although salinity of water used for

Introduction Materials and Methods PO, (mg/L) 36.31+ 34.42 6.92+ 9.50 dr igm Ation Y was  numericall

Pecan is a major cash crop in the This study was conducted in a 1300 acre pecan SO, (mg/L) 162.80+ 32.03 45.08% 8.81 P 9 y

trans-pecos region that covers parts of
New Mexico and Texas. It occupies
about 15,000 acres or 6000 ha Iin EI
Paso County of Texas. The region
accounts for about half of the U.S.
annual inshell nut production. Border
Irrigation, a type of flood Irrigation
wherein water is applied from a field
Irrigation ditch at its upper end to
leveled plots divided by earthen ridges,
IS the oldest and most common
Irrigation method used In the region.
This method of Irrigation can lead to
over Irrigation and wastage.

Pecan Is a salt sensitive crop and
has a threshold salinity (measured by
soil electrical conductivity, EC) of 3
dS/m. About 80% of the Irrigated area
In the region Is affected by varying
degrees of salinity. Thus, pecan
growers are generally reluctant to
adopt alternative methods of irrigation
with higher water use efficiency such
as drip or sprinkler due to salinity
concerns. This study was conducted to
evaluate salinity changes In the
effective root-zone of pecan crop under
drip and flood (surge) irrigation. The
results of this study will be useful to
persuade growers to adopt high water
use efficient methods such as drip
Irrigation to extend the availability of
precious freshwater in the extremely
arid trans-pecos region.

orchard in the Far West Texas that has about half of higher than that used for flood

th der dri d th Ining half und .. : .. :

Hood irrigation. i SRR irrigation, root zone salinity of drip
irrigated field was lower than that of

Climate at the study location is considered arid with

an annual precipitation of 6 inches and potential EC, (dS/m)

evapo-transpiration of 78 inches. [zr flood irrig ated site.

Dominant soil map units at the study site were - : :
Chispa-Chilicotal complex, ad McAllister fine sandy 24 * The q U al It)_/ of pe_can_ N %JtS (S | Ze)_ was
loam. b superior In drip irrigated fields
Both drip and flood irrigation sites received about 48 51 : ..

inches of water during the growing season (April to 20 Compared to that In flood |rr|gated
October). - 1 areas.

Geospatial electromagnetic induction (EMI) survey 1.7 L _ _

was conducted using model EM38 meter before the B e However, dri p Irrigation requl red

onset of the study (baseline) and after cotton crop 1.4 -

o aractad s more maintenance due to frequent
After the EMI survey, calibration and validation 1.1 repairs.

sampling locations were selected using the ESAP-
Response Surface Sampling Design (RSSD)
Baseline and end of the year soil samples from five

« Due to higher down period In drip
irrigation, the actual amount of

depths (0-15, 15-30, 30-45, 45-60, and 6075 cm) ) .

were collected, processed and analyzed for texture, : water app liled could be lower.

pH, EC,, SAR, major cations (Ca, Mg, K, Na), major ! - A

anions (Cl, SO,) and nutrients (N, P, and K). _gf} * Pecan OUt YleldS were Slm Il_ar u_nder
Multiple linear regression (MLR) calibration " both |rr|ga’[|0n Systems, |nd|Ca’[|ng
equations included in the ESAP-CALIBRATE E=p : : :

module were used to estimate EC, and SAR values B that adoptlon of dl’lp did not

from EMI values. . 18 contribute to increased salinity
Model-generated EC, and SAR values were imported i : : . :

into the Surfer (ver. 13) and Omni-directional - 1.2 while maintaining ylelds.

variograms were computed for EC, and SAR values i

to determine gridding method (point kriging). 0.6

Validity of the gridding method was determined by [gf Acknowl edgements
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s daiaden. sne Rasran ang Lest oo This project was supported by the USDA-NIFA Project

“Sustainable water resources for irrigated agriculture
In a desert river basin facing climate change and
competing demands: From characterization to
solutions”. Part of Dr. Ganjegunte’s salary was
supported received from USDA-Hatch project
(Accession no. 1001806).

correlation between the measured and the estimated
Z.

Study Objectives
Objectives of this study were to evaluate:
» effects of irrigation methods on the

rootzone salinity and sodicity

» changes In pecan production and quality USDA Hlé'u' H:alé'f ?Emrtmem of THEMEE 4 A "
. L —== National Institute of Food and Agriculture
under different irrigation methods Fig 1: Changes in soil salinity in the effective root-zone of pecan (0-75 cm) .

under (a) drip and (b) flood irrigation methods.
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