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Salt Effects on Plants

» Excess soluble salts can be harmful to plant growth
because:

= Salts lower the osmotic potential energy of soil water,
is less available to plants.

e soluble salt ions can have specific toxic effects
n plants, such as:
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Sodium

» Sodic soils typically:
» Are poorly-aggregated (sodium disperses clays)
» Have slow rates of water infiltration

» Have a pH of 8 or above . This is due to the presence of soluble
Na,CQOs.
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Types of Electrical Conductivity

ECiw - electrical conductivity of
the irrigation water

ECe - electrical conductivity of
7 the saturated soil paste extract

ECa - apparent electrical
conductivity of bulk soil

2
ECu — (6ss + &) ECsECss + (0w — Ows)ECwe
(BssECws) + (BwsECs)

Rhoades et al. 1989



The ESAP software package currently contains five programs:

ESAP-RSSD

Designed to generate optimal soil sampling designs from bulk soil electrical conductivity survey information
ESAP-Calibrate

Designed to estimate both stochastic (regression model) and deterministic (soil theory based) calibration
equations; i.e., the equations which you will ultimately use to predict the spatial values of one or more soil
variables from your EM survey data.

ESAP-SaltMapper

Used to produce high quality 1-D or 2-D graphical output of your EM survey data and/or predicted soil
variables. This software can also be used to map out the locations of tile lines in saline fields, using EM survey
data.

ESAP-SigDPA

Signal Data pre-processing software for managing raw Conductivity/GPS data file.

ESAP-DPPC Calculator

Used to convert insertion four-probe conductivity data into soil salinity estimates.



https://www.ars.usda.gov/pacific-west-area/riverside-ca/us-salinity-laboratory/docs/esap-model/
https://www.ars.usda.gov/pacific-west-area/riverside-ca/us-salinity-laboratory/docs/esap-model/
https://www.ars.usda.gov/pacific-west-area/riverside-ca/us-salinity-laboratory/docs/esap-model/
https://www.ars.usda.gov/pacific-west-area/riverside-ca/us-salinity-laboratory/docs/esap-model/
https://www.ars.usda.gov/pacific-west-area/riverside-ca/us-salinity-laboratory/docs/esap-model/
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District

Yuma Irrigation District (Or South Gila)

Yuma Mesa I&DD Wellton-Mohawk 1&DD

Unit B Irrigation District

Yuma County
Water Users Association



Cropping System
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Colorado River at Imperial Dam
Average Annual Concentration
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Leaching Requirement

» Definition: The percentage of water applied that must
move below the root zone to control salt buildup.

» Equation:

(EC,)
~ 5(EC))- EC,

LR
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Saturation Indices for Mineral Species

Argonite 0.733
Calcite 0.877
Dolomite (disordered) 0.889
Dolomite (ordered) 1.439
Gypsum -0.826
Vaterite 0.310

KCI -6.392
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Emerging Technologies
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Remote sensing is a viable tool for mapping soil
salinity in agricultural lands
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Lower Colorado Region Salinity
Assessment Network (LCRSAN)

» Demonstrate new technology and expertise for soil salinity
management,

» Assist water districts and action agencies with programs
for implementing improved soil salinity management
practices, and support continued development of software

and tools for soil salinity management.




Possibilities

®» |rrigation Districts
®»Cooperatives
®»Retall Service Providers




Technology already deployed in variable rate
fertilizer application services
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Summary

» Salinity monitoring challenges in irrigated soils of the
southwestern United States will increase.

» User-friendly salt monitoring technologies using conductance
are available.

» Existing and emerging technologies in monitoring salinity will
have to be further exploited for continued sustainability.
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