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NATURAL RESOURCESCONSERVATION SERVICE
CONSERVATION PRACTICE SPECIFICATION

TOXIC SALT REDUCTION
CODE 610

1. Soil Testing

Determinedegreeof salinityand/oralkalinity by
laboratoryanalysis,includingtestsmadeby NRCS
soil scientists,wheneverplantgrowth is adversely
affectedor if soil salinity or alkalinity is a question.

2. Plant Salt Tolerance

Useplantadaptedto theexpectedmaximumof
harmful saltconcentrationasshownin Table 1.

3. SalineandAlkali Soils

Whensoil salinity exceedstolerancesshown in
Table 1, toxic saltreductionwill beneeded.

a. Salineconditions. ECex i03 is in excessof
four mmhos/cmat 25 degreesC.
Exchangeablesodiumpercentageis less
than15. Ordinarily thepHis lessthan8.5.

a. Treatmentis asfollows:

• Apply leachingwith adequatedrainage.

• Do notusecleanfallow on thesesoils.

b. Alkali conditions. ECex i03 is less
thanfour mmhos/cmat 25 degreesC.
Exchangeablesodiumpercentageis
greaterthan15. Ordinarily thepH
readingsaregreaterthan8.5.

Treatmentis as follows:

• Apply chemicalamendmentsto reduce
thepercentageof exchangeablesodium
andtoflocculatethesoil.

• Useleachingwith adequatedrainagein
conjunctionwith addedsoil
amendmentsasfollows:

1. Apply dry amendmentsby thoroughly
mixing themin thesoil with a disc.

2. On areaswherethereis analkali zone
or layerin thesubsoil,deepplacement

of chemicalamendmentsby chiseling
or plowingmaybeused.

3. Follow applicationof chemical
amendments,exceptfor sulfur,by
immediateleaching. Depending
uponconditions,sulfur needstobe
left on thesoil for two to three
monthsbeforeit will dissolve. Soil
moistureneedsto bemaintainedat
least50percentfield capacityduring
periodof sulfur breakdown. It is
desirableto follow leachingwith
applicationof mulches(seestandard
andspecificationfor mulching)
and/orseedingof closespacedfibrous
rootedsoil-improvingcropsor
grassedsuchasbarley,tall
wheatgrassor alfalfa.

4. Followinginitial applicationof
amendments,it is desirabletoapply
200 poundsof gypsumor equivalent
amountsof otheramendmentsper
acreannually,or400poundsperacre
everytwo years.

c. Saline-Alkaliconditions. ECex i03 is in
excessof 5 mmhos/cmat 25 degreesC.,
andtheexchangeablesodiumpercentage
is greaterthan 15 with excesssalt
conditionpHhigherthan 8.5. Treatment
is asfollows:

Apply asshown in paragraphsa
(saline)andb (alkali) concurrently.
Alkali treatmentshouldbe appliedin
conjunctionwith salinetreatmentin
order topreventsoil dispersionwhich
will occurif salinetreatmentaloneis
applied.
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Table 3

Inundation Tolerance in Daysby Stageof Growth ~‘

Semi-dormant

Plantsgrowing
Profuselywith
slight development
of stolonand
stemsprior to
flowering

Advanced
profuse
growthof
stolonsand
stemsandmany
seedheads

20

20

20

20

10

20

10

20

15

5

20

5

20

10

2

10

2

Bermudagrass

Buffalograss

Vine mesquite

Switchgrass

Sandbluestem

Alkali sacaton

KRbluestem

Weepinglovegrass 10

~‘ Top growthmaybe severelykilledbackduringactivegrowingperiods.

20

10

15

S

2 2

b. Fertility

(1) Leachingtoremoveexcesssaltsalso
removessolubleplantnutrients;
therefore,periodicapplicationsof
fertilizersandmanurearenecessary
for goodcropproduction.Fertilizers
shouldbe appliedafterprimary
leaching. Fertilizeramountsshouldbe
consistentwith needsbut shouldbe
appliedin smalleramountsandmore
frequentapplications.

(2) Usefertilizers thatdonot contributeto
the accumulationof harmful saltssuch
asthosecontainingsodium.

to acceptablelevels,consideralternative
landuse.

Table 4

CEC\ESP 15 20 25 30 35
5 0.4 0.9 1.3 1.8 2.2
10 0.9 1.7 2.6 3.5 4.3
15 1.3 2.6 4.0 5.3 6.6
20 1.7 3.4 5.2 6.9 8.6
25 2.1 4.3 6.5 8.6 10.8
30 2.5 5.1 7.7 10.2 12.8

Quantity of GypsumNecessaryto ReduceESP
to 10% (TonsI Acre Foot)

For Example: Do not usesodiumnitrate;
instead,useammoniumnitrateor urea.

c. On soilswhereirrigation wateror soil
propertiesareconditionswhich make
reductionof toxic saltdifficult, (1) return
largequantitiesof organicmaterialstothe
soil; and (2) usehighlyintensiveprogram
of soil-protectinghighresiduecropsand/or
perennialhay— pasturecropsthatare salt
tolerant. Keepgroundcoveredasmuch as
possible.

d. On croplandsoilswheretheconditions
(soil, irrigation water,watertable,etc.)
will notpermit reductionof harmful salts
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Table 2
Tons of Amendment Per Acre Foot of Soil

ExchangeableSodium
(Meq. Per 100 gmof soil)
to bereplaced

1
2
3
4
S
6
7
8
9

10

Gypsum Sulfur

1.7
3.4
5.2
6.9
8.6

10.3
12.0
13.7
15.5

Sulfuric Acid

.32

.64

.96
1.28
1.60

1.92
2.24
2.56
2.88

17.2

Example on useof Table 2:

Thelaboratorydatashowsthat thesurfacefoot of
soil contains5.0milliequivalents(Meq) of
exchangeablesodium(Na) per100 grams(gr) of
soil andhasa cationexchangecapacityof 20
milliequivalentsper100 gramsof soil.

Problem:How manytonsof gypsumper acrewill
beneededto reducetheexchangeablesodium
percentage(ESP)to tenpercentin thetop foot?

Step1 ESP= meo.exch.NaIlO0 ~r. soil
cationexch.capacityof soilX 100

ESP=SxlOO=25%
20

Step2 To determinehow manymeqof exch.
sodiumper100 gr of soil is to bereplaced
by calcium(from gypsum),keepingin
mindthatwewishtoreducetheESPto
tenpercentof its presentvalue,divide as
follows:

10 (E5Pto be reducedto

)

25 (E5Ppresentvalue) x 100 = 40%

40%is the percentexchangeablesodium
that will still remainaftertreatment.

Step3 Deteminepercentof exchangeablesodium
to bereplaced.

100%- 40% = 60%of exchangeable
sodiumtobereplaced.

Step4 Determinethemeq.of sodiumto be
replacedper 100 gramsof soil. Sixty
percentof 5 meq.exch.Na. = .60x 5 = 3
meq.Nato bereplacedper 100 gramsof
soil.

.98
1.96
2.94
3.92
4.90

5.88
6.86
7.84
8.82

3.20 9.80

Step6 Referto Table 4, to determinequantityof
gypsumto applyin ordertoreduceESPto
10%.

4. Leaching

a. Leachingwill bedonein accordancewith
proceduresadaptedfor thearea.

b. Whenlandsaredevotedtoannualcrops,
primaryleachingwill bedoneat a time
whenthelandis not occupiedby a crop.
Supplementalleaching,if needed,maybe
doneduring thegrowing seasonwith
regularirrigations.

c. Whenlandsaredevotedtoperennial
crops,primaryleachingwill bedoneprior
toestablishmentof thecrop.

If leachingis neededafterestablishment,the
depthof watercover will notexceed18 inches
(Thereis no assurancethatdamagetoplants
andstandswill not result.).

UseTable 3 for inundationtoleranceof
selectedspecies.

5. SupplementalTreatment.

a. Control harmfulsalt accumulationin
immediatevicinity of seedlings.

(1) Usepeakedbedsor lister bedswhich
will permit seedingto beperformed
on thesideof thebedor in thefurrow
soastopull saltawayfrom seedor
vegetativepartof plant.

StepS RefertoTable 2 to find that5.2tonsof
gypsumwill beneeded,or

NRCS,NM
February 2003



Specification—610—2

Table 1

RelativeToleranceof Crop Plants to Salt,ECe x ~ ~

ForageCrops Veuetables& Fruit Crops

16
Barley(grain)
SugarBeets
Cotton

Good Tolerance
18

Alkali sacaton
Bermudagrass
Rescuegrass

Canadawild rye
Tall wheatgrass
Westernwheatgrass
Barley(hay)
Birdsfoottrefoil

10 12
Moderate Tolerance

10 12
Rye(grain) Sweetclover(white& yellow)
Wheat(grain) Perennialryegrass
Oats(grain) Mountainbrome
Sorghum(grain) Strawberryclover
Corn (field) Sudangrass
Castorbeans Hubamclover

Alfalfa
Tall fescue

Rye (hay)
Wheat(hay)

Oat(hay)
Orchardgrass
Meadowfescue
Reedcanary

Smoothbrome
Tall meadowoatgrass

6 4

12
GardenBeets
Asparagus
Spinach

10

10
Tomatocs
Cabbage

Grapes
Cantaloupe

Bell Peppers& Chili
Cauliflower
Lettuce
SweetCorn

Potatoes(WhiteRose)
Carrots
Onions
Peas
Squash
Cucumbers

4

PoorTolerance
4

White dutchclover
Meadowfoxtail

Alsike clover
Redclover

Ladinoclover
2

4
Radishes
GreenBeans

Pecans
Fruit Trees
Strawberries

2

~‘ Thenumbersfollowing ECe x 10~ arethe electricalconductivityvaluesof thesaturationextract in millimhos
percentimeterat 25 degreesC. associatedwith 50 percent decreasein yield. Rangeof toleranceis shown
within eachcolumn. Example: Fieldcrops--moderatetolerance--rangefrom ECex103 = 10 (shownat topof
column)for rye, graintoECex i03 = 6 (shownatbottom of column)for castorbeans.
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Field Crops

4
Beans,field


