TECHNICAL NOTES
US DEPARTMENT OF AGRICULTURE                                  NATURAL RESOURCES CONSERVATION SERVICE

    AGRONOMY - 61                                                                                                                                         Albuquerque, NM

                                                                                                                                                                                     June, 2001

IRRIGATED LEACHING INDEX AND SALT MANAGEMENT TOOL
For New Mexico

Mike Sporcic


Linda Scheffe

State Agronomist

Water Quality Specialist

USDA-NRCS


USDA-NRCS

Albuquerque, NM

Albuquerque, NM
· BACKGROUND

Irrigation Water Management, Nutrient Management, and Pest Management require the correct application of irrigation water to maintain ground water quality.  This tool will be used in conservation planning when irrigation is done near an impaired water body or in a known water contaminated area.  The Nutrient Management Policy suggests using the Leaching Index (LI) and/or the Phosphorus Index (PI) to determine environmental risk.

This irrigated leaching index differs from the national dryland index.  It deals specifically with irrigation water, adding in 100% of precipitation greater than one half inch by month.  Most of our hayland and cropland is irrigated and the chance for leaching is greatest on those lands.

Salt management is an issue on most of the irrigated lands in NM.  The calculation of additional water needed for salt management was added because it is part of the total water needed to be applied.  The salt management water is added to the Consumptive Use (CU) water needed by month.

· LEACHING INDEX
The LI uses the effective rainfall and the net applied irrigation compared to the Consumptive Use (CU) required by the crop by month.  Effective rainfall is the amount of rainfall each month above 0.5 inch, 0.5 inch was selected because that amount is needed in most months before any soil moisture is gained.  The net applied irrigation is the gross amount of water applied less the delivery efficiency.
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MORE
The monthly irrigation requirement is: 

(CU + Salt leaching requirement) - (Rainfall – 0.5 in) = monthly irrigation requirement

Where:

CU is the consumptive use of the crop by month for the given location by month in inches, from the FOTG.

The salt leaching requirement is the additional irrigation required which maintains the salt level in the soil to a 10% yield reduction level.

· SALT LEACHING REQUIREMENT

Leaching Requirement for Salt Management: Salts are added to the soil if irrigation water is applied.  If no water leaches below the root zone, salts will continue to accumulate and will eventually reduce yields.  The amount of water required to control salt and maintain root-zone soil salinity low enough to produce an acceptable yield (10% reduction) of a specific crop is the leaching requirement.  It depends upon the salt load of the applied water and the salt tolerance of the crop.  Satisfying the leaching requirement is easier on light-textured soil and more difficult on heavy -textured soils.  The salt management equation is from Rhoades, US Salinity Lab, Riverside, CA, 1977.

Monthly Salt Leaching Requirement

The monthly leaching requirement is determined using basic salt management equation developed by Rhoades.  It maintains the soil solution at a salt level where about 10% yield reduction may occur.

The surface irrigation equation is:

Irrigation Water EC/(5 x Crop Soil EC to reduce yield by 10 percentage) = percentage increase water needed that month.
Where:

Irrigation Water EC is the Electrical Conductivity of the irrigation water, and

Crop Soil EC to reduce yield by 10% is the Soil Electrical Conductivity that can reduce yield by 10%.

The sprinkler equation is: 

Irrigation Water EC/(2 x Maximum Crop Soil EC) = percentage increase water needed that month.
Where:

Irrigation Water EC is the Electrical Conductivity of the irrigation water, and

Maximum Crop Soil EC is the maximum Soil Electrical Conductivity that the crop can stand and survive.

· CONSERVATION PLANNING

Any water applied above the crop CU and the Salt Leaching requirement is considered excess leaching.  The LI statement of "Not Meeting CU", means water requirements (CU plus the salt leaching requirement) are not met, and that crop stress may reduce yield and salt may build up.  

The LI statement of "OK" means that the amount of water applied (inches, CU plus leaching requirement) is not exceeded by 0.75 inch in that month.  

A LI statement of "Potent. for Leach" means that the monthly irrigation requirement is being exceeded by more than 0.75 inch.  A potential for ground water pollution exists.  Irrigation water management (IWM) must be applied or improved, and additional conservation practices should be considered.  

A LI statement of “Do Not Exceed TWHC” means that an application of irrigation water was made when there is no crop planted.  TWHC stands for Total Water Holding Capacity of the soil.  Irrigation during this time is fine if the soil can hold the water applied.  Soil water holding capacities found in the irrigation guide

· SOFTWARE
A MSEXCEL spreadsheet is provided at http://www.nm.nrcs.usda.gov/techserv/TechNotes/agro.htm.  It indicates whether or not there is a potential problem.

EXAMPLE
A dairy producer near Los Lunas wants to apply liquid and solid manure near Phosphorous Creek with a TMDL for phosphorus loading.  The field has a surface irrigated (Graded Border) system in place.  They produce continuous corn silage on the field.  Records show water is delivered in the ditch once every 7 days.  The field is 10 acres in size and the ditch is running about 2.5 CFS.  They run the ditch for 24 hours each rotation of water.  They pre-water one time and plant corn May 1.  The first irrigation is made about 15 days after planting, and every seven days after that, except in September when only one irrigation is applied.  The irrigation water has an EC of 2 dS/m.

· Step 1: Find the net application of irrigation

Surface Water Applied

ditch (cfs)
cf/min      (x 60)
cf/hour      (x 60)
Set time (hrs)
cf              (x hrs)
acft (/43560)
acin          (x 12)
field Ac
Inches (acin/ac)

2.5
150.0
9000.0
24.0
216000.0
5.0
59.5
10.0
6.0

DU (%)
AE (%)
Net Inches applied per Irrigation

 (DU/100 x AE/100 x in)







72.0
56.0
2.4





· Step 2: Open the LI and Salt Management spread sheet.

1. Fill in the Client information.

2. Select the location and crop to be grown by using the pull-down on the top line.  Select Corn, silage; ABQ & Los Lunas.  This sets the CU by month.

3. Select the Climate Location by using the pull-down on the top line.  Select Los Lunas 3 SSW.
4. Enter the EC of the irrigation water used.  Enter 2.
5. Select the irrigation type by right clicking the box for Surface Irrigation 

6. Enter the net total irrigation water applied each month the water is applied.  This information is gathered when the client is interviewed and the field is inventoried.  They said that they pre-irrigated so one irrigation comes in April for 2.4”.  They said they did not irrigate until 15 days after planting, so June gets two irrigations for 4.8”.  At the 7 day cycle, June, July, and August get 7.2”.  They said they irrigate only once in September for 2.4”.

7. Analyses:  The LI statement shows that, greater than 0.75 inches of water may be leaching in May and June, and that in July, August, and September the needs of the crop may not be met.  The irrigation in April should not exceed the Total Water Holding Capacity (TWHC) of the soil.
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