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of their location. Unless samples of
soil are taken at various depths in
the soil profile for chemical analyses,
accumulations will remain unno-
ticed until crop production is seri-
ously affected or crop failure occurs.

Effective methods are available to
detect the level of soluble salt con-
centrations at different depths in
the soil. Studies on salt accumula-
tions in soil profiles reveal that the
level of salt at different depths in
most irrigated soils is quite vari-
able. Variability is most pronounced
in alluvial soils where soil textures
change abruptly or where compac-
tion causes changes in rate of water
movement.

Crop
Economic crop production in arid

and semiarid climates must also
take into consideration sound crop
management practices. Plants differ
markedly in their ability to grow
and produce under saline conditions.

Thus, the grower should have a
good knowledge of certain factors

in his development of management
practices, such as:

(a) The salt-tolerance levels of
different crops

(b) The placement of seed to
avoid high-salt spots

(c) Rotation of crops
(d) Stand establishment
(e) The effect of the osmotic ten-

sion factor of the solution
bathing the roots.

All are vitally important to the
establishment of a permanent agri-
culture.

Purpose
This bulletin is concerned prima-

rily with basic principles in water,
soil, and crop management of irri-
gated lands in arid and semiarid
climates to prevent accumulation of
harmful levels of salt. It also pre-
sents concepts of management as
related to long-time irrigation and
leaching of soils necessary to main-
tain permanent agriculture. It is not
intended to consider the reclamation
of soils, although some principles
described will apply to leaching for
reclamation of saline soils.

How Salts Affect Plants
Saline conditions of the soil re-

duce the productivity and value of
the land. Soluble salts affect plants
in several ways:

(a) Reduce moisture availability;
(b) Alter nutrient availability;
(c) Alter physical condition of

the soil limiting root pene-
tration;

(d) Cause direct toxicity.

The most common effect of high
salts is to raise the osmotic pressure
of the soil solution, causing physio-
logical scarcity of water in the
environment in which the plant
grows. Only a few salts found in
soils appear in truly toxic concen-
trations. The varying physiological
response of different plants to saline
soils, however, limits generaliza-
tions.



Fortunately, the most abundant
salts found in soils of arid and semi-
arid climates are calcium—prima-
rily calcium sulfate (gypsum) and
calcium carbonate (lime, caliche).
Both salts are only slightly soluble
and precipitate as solids as they
concentrate. Thus they are removed
from the possibility of seriously
harming arid-land crops.

For example, calcium sulfate in
its highest soluble concentration
provides only about 2.2 mmhos* of
salinity. This concentration is well

within the tolerance level of most
economic crops.

On the other hand, sodium salts
are much more soluble than calcium
salts and chlorides are more soluble
than sulfates. Thus excessive accu-
mulation of sodium and chloride in
soils can produce harmful effects on
crops. These are the highly soluble
salts that must be continually
leached below the root zone of
crops.

*$ee Appendix of Definitions and Symbols at
back of bulletin

Leaching Requirement Concept
The leaching of soils, to keep salts

moving downward below the effec-
tive root zone of the crop being
grown, has long been recognized as
a necessary farm operation. Never-
theless, there are growers who still
ignore this basic and life-maintain-
ing principle.

Leaching requires that more
water be used than is necessary to
grow a crop at the salt level in-
tended. A permanent agriculture on
irrigated land requires leaching of
the soil, since irrigation waters con-
tain salts that would otherwise
accumulate. Thus leaching prin-
ciples have been established as a
guide for use j.n irrigation practices.

Leaching Requirement
Equation

In an effort to estimate the leach-
ing necessary for the maintenance
of a favorable input-output salt bal-
ance of an area, an equation is
applied for estimating the "fraction
of irrigation water that must be

leached through the root zone to
control soil salinity at any specified
level."

The amount of water used for
leaching will depend upon the salt
concentration in the irrigation
water and the outgoing salt level in
the drainage water. An equation has
been suggested for calculating the
Leaching Requirement (LR). It is
the ratio of the equivalent depth of
drainage water (Ddw) to the depth
of irrigation water (Diw):

Ddw ECiw
L ,

Diw ECdw
where ECiw and ECdw represent
the electrical conductivity of the
irrigation aî d drainage water, re-
spectively.

The highest concentration of the
salt in the soil solution, except for
the crust, usually occurs at the bot-
tom of the wetting zone. Therefore,
the drainage water will contain the
maximum concentration of salt.

The Leaching Requirement is
basically a good general concept for



an understanding of drainage but
is definitely limited in its overall
application to either a large- or
small-scale planning of salinity con-
trol in irrigated agriculture.

Leaching Percentage
Equation

Many factors, altering the denom-
inator particularly, are believed to
enter into the LR equation. Area
characteristics will vary; conse-
quently the equation can vary. In
practical agricultural production
the "Leaching Percentage" appears

to be nearer to the actual field needs
for leaching. The equation is:

ECiw
L ,

2ECe
at 50 percent yield decrement:
Where ECiw and ECe represent the
electrical conductivity of the irri-
gation water and the saturated-soil-
paste extract associated with 50%
decrement of crop yield, respec-
tively. A justification of the practic-
ability of the "Leaching Percentage"
equation is presented in another
publication of a more technical
nature as a matter of convenience.
(Also see Appendix for calculation.)

Wafer Management Practices
To Make Most Effective Use of Water

Time of Irrigations
For Leaching

Leaching of salts is best accom-
plished with a preplant irrigation
and again early in the growing sea-
son if necessary. Soil moisture for
plant use also should be stored
deep, early in the season. At this
time the soil takes water most
rapidly.

As the season progresses most
soils take water more slowly. Dur-
ing July and August it may become
impractical to completely refill the
soil to the depth of the roots. Leach-
ing below the root zone at this late
date often is wholly out of the ques-
tion, both from the standpoint of
simple mechanics of moving water
through the soil and the well-being
of the crop having to withstand long
periods of flooding.

The most desirable time to irri-
gate to leach is when the soil is
driest. As the soil dries it shrinks
and begins to form cracks and frac-
tures. This process continues as the
soil dries further until the soil be-
comes quite "open" and porous,
allowing water to pass through at
a much accelerated rate as com-
pared when wet or moist.

Excessive drying and shrinking
of some very fine-textured soils,
however, may oppose leaching,
since water will move through the
cracks of the soil so fast that move-
ment of salts from the soil body is
poorly accomplished.

It may not be necessary to leach
salts below the root zone after each
growing season. In fact, it is not
necessary to leach until the salt
level of the soil solution begins to
approach that of the specified salt

_6 —





poorer the quality of the water,
with respect to total soluble salts
the more frequently the soils must
be leached to keep salts washed
below the most active root zone.

On the other hand, soils that are
high in sodium (alkali) are best
managed by leaching more slowly
and for longer periods of time to
permit the sodium to exchange with
calcium and diffuse out into the
downward moving soil solution.
Thus sodium (sodic) soils are more
efficiently leached less frequently
but with more water than are saline
soils.

Quantity of water — Various
equations have been developed to
provide a rough estimate of amount
to use to compensate for quality.
The leaching percentage is one of
these equations. It requires that all
of the water moves into the soil.

Passing water over the surface of
the soil, even where salt crusts are
observed, and removing the runoff
of water at the end of the field pro-
vides no effective control of salts.
Such procedure only moves salts
into the soil with very little pick up
of salt in the surface flow.

Soil texture affects the frequency
as well as amount of water to be
used. Fine-textured soils, such as
clays and silts, require more water
than coarse-textured soils such as
sands. Also, fine-textured soils
usually contain more salts since
growers do not always take into
account textural differences in rela-
tion to water-holding capacity when
irrigating.

For example, growers will put
3-acre feet of water on clay as well
as sandy soils for growing cotton,
not knowing that the same amount
of water will not wet all soils to the
same depth. In order to get water to

a depth of six feet in a sandy soil, it
requires 6-9 acre-inches; whereas,
in a clay soil it requires 9-13 inches.

Permeability of soil — In general,
the less permeable the soil, the
longer the water must remain on
the field to effect leaching. Thus it
could be visualized that the more
impermeable the soil the more
water is required per single irriga-
tion (or leaching) at less frequent
intervals.

Less frequent intervals of leach-
ing would permit the soil to dry out
more thoroughly between teachings
which should tend to improve the
rate of water penetration.

Depth to a water table — If the
water table is shallow (only a few
feet from the surface) and drainage
restricted, the amount of water
used for leaching would be less
than if the table is deep or not
present at all. Shallow water tables
would mean more frequent leach-
ings of water of smaller quantities
to maintain a favorable soluble salt
level in the effective root zone.

Drainage must be adequate for
removal and discharge of soluble
salts below the root zone of the
crops.

Time of the year — Because of
great losses of water by evaporation
of water from water and soil sur-
faces during hot weather and the
high rate of evapotranspiration by
plants, it is much more economical
to leach during the cooler time of
the year.

The frequency of irrigation of
winter crops is reduced during the
cool time of the year. Furthermore,
water may be more plentiful and
drainage conditions more favorable
when crops are not on the land dur-
ing the winter months.

-8-



Salt tolerance of the crop — The
greater the salt tolerance of the
crop the less frequent the necessity
for irrigating for leaching. In short,
salts may be allowed to build up to
greater levels when irrigation is
used for the crop alone before the
irrigation designated for leaching
Is undertaken.

The rate of build up of salts in the
soil in the root zone will determine
the frequency rate of salt leaching.

Intermittent leaching — Intermit-
tent leaching is more effective than
continuous leaching, provided the
soil is permeable and the water
readily wets the soil to a depth
below the effective root zone. Inter-
mittent leaching allows the soil to
shrink and swell, increasing the
cracking and fracturing which
accelerates the rate of flow through
the soil.

Economics — Many factors enter
into the economics of irrigation fre-
quency. Such factors are: time of
delivery, availability of water,
nature of the quality of water at a
particular time of the year, cost of
delivery, and pattern of delivery for
the project.

Qyality of Water
Used for Leaching

Amount — In general the higher
the salt content of the water used
for leaching the greater the amount
necessary to use for growing crops.
This is not necessarily true for
leaching to remove salts from the
plant root zone.

Waters of unusually high-salt
content such as drainage water,
waste effluents, or salty wells offer
possibilities of use for leaching.
This is particularly applicable in

the reclamation of sodic or highly
saline soils. High-salt waters act as
a flocculent and source of divalent
ions.

The extent of use of such poor
quality water, however, depends on
the total salt content and presence
of good quality water for dilution
purposes and/or final leaching.
High-salt waters are most effective
in reclaiming sodic soils.

Kind of Cations — Waters that
have a wide ratio of Na+/Ca++ +
Mg++ are more difficult to manage
than those having a narrow ratio.
When soils contain gypsum (CaSO4
.2H2O), the relationship between
Na and Ca + Mg is not so critical
since the calcium salts in the soil
can provide Ca++ ions for maintain-
ing a favorable Ca-clay soil.

There is very little danger of
developing a "sodic" soil where
there is free CaSO4 .2H2O and the
irrigation water has a ratio of
Na+/Ca++ + Mg++ of less than 3
to 4 even though the water is salty.

Salt Content of the Soil —The
key to the ability to use waters of
poor quality for leaching in an irri-
gation program is the salt content
of the soil. As long as the salt con-
tent of the soil solution exceeds that
of the leaching water, salts can be
removed from the soil by its use.

One cannot expect, however, to
reduce the salt content of the soil
solution below the level of the salt
content of the leaching water. One
might envisage a practice of water
conservation whereby the salts are
allowed to build up during the
growing season or part of the grow-
ing season and then leaching at a
time just before the specified salt
tolerance level of the crop being
grown is approached. Poor quality



waters may be used for the initial
leaching to remove the excess salts
and a final leaching with good water
being employed — as a means of
conserving the good water.

Quantity of Water
Used for Leaching

Prevent Excessive Salt Build Up
— Irrigation and leaching practices
must be designed to prevent the
excessive build up of salts which
accumulate from salts of added
irrigation water. The original leach-
ing requirement equation is given
for the depth of irrigation water
required to meet both the crop
needs and leaching percentage.

Any equation established for
leaching purposes should not only-
take into account the level of salt
in the soil at the beginning of the
leaching practice, but also the salt-
level to which the soil must be
brought and maintained for grow-
ing the specific crop in question.

Leaching Phenomena — Three
important phenomena take place
during leaching of a soil: (a) As the
water saturation front moves down-
ward in the soil, the concentration
of salts is always highest at or near
the wetting front; (b) Smaller por-
tions of water more frequently em-
ployed are more efficient than the
same amount of water applied less
frequently and in large portions,
provided, of course, that all of the
leachings are accomplished to a
depth below the effective root zone;
and (c) A large amount of salt can
be carried in a small amount of
water.

Furthermore, because of textural
differences within the root zone the
salt content often varies consider-
ably and is not uniformly dis-
tributed.

— 10-

Precipitation of Salts — As the
soil solution becomes more concen-
trated due to removal of water by
plants and loss by evaporation, or
for any reason, the more insoluble
salts such as those of calcium and
magnesium will tend to precipitate
in the soil as slowly soluble solids.
This reduces the effective salt con-
centration in the soil solution.

Waters that have predominantly
calcium and magnesium cations
with low sodium and potassium,
thus, are usually better waters than
their original electrical conductivi-
ties indicate. The more soluble salts,
such as sodium and potassium and
chlorides, move out of the soil more
rapidly during leaching than the
less soluble salts.

Calculation of Leaching Need: Be-
cause of the above principles, the
quantity of water necessary to
accomplish the desired leaching to
bring the salt content of the soil to
any specified level under practical
field conditions is not necessarily
proportional to salt content of the
irrigation water divided by the salt
content of the drainage water as the
equation,

ECiw

ECdw
would imply. This equation in its
present form is unrealistic in its
application for high-salt water or
high-salt soils as has been previ-
ously explained.

The leaching percentage equation,
ECiw

LP = x 100,
2 EC, 50 ?<

as proposed earlier is much more
applicable. The LP is calculated by
determining the electrical conduc-
tivity of the irrigation water and
dividing this by two times the elec-
trical conductivity of the saturated-









Soil Management Practices
To Make Most Effective Use of Water

Arid and semiarid soils, particu-
larly, require special attention to
soil management practices if ad-
verse accumulation of salts are to
be avoided. This is especially im-
portant where there is poor quality
of water and where the quality is
variable. Low production or even
crop failure can result from the
failure to recognize that arid and
semiarid irrigated soils require spe-
cial soil management practices.

Tillage to Improve
Wafer Penetration

Deep tillage — Where soils vary
in texture — such as are usually
found in alluvial areas near rivers
and streams — deep plowing, rip-
ping, knifing, and sweeps or other
tilling to eliminate or disrupt hori-
zontal zonations of soil of different
textures markedly improves the
rate of water penetration through
the soil. The reason for this is that,
regardless of the succession of tex-
tural changes; i.e., sand to silt or
silt to sand, water will collect or
perch at the junction of the textural
change, thus slowing considerably
the rate of flow of water.

Furthermore, clay lenses which
are found commonly, even though
they are very thin layers, will im-

— 14-

pede water penetration and should
be disrupted. If the downward flow
is interrupted by a layer of very
low water conductivity, then the
hydraulic gradient may approach
zero just above the boundary be-
tween the two layers as the soil
pores become filled with water and
the condition of static equilibrium
under gravity is approached.

Minimum tillage—Minimum till-
age should be practiced on irrigated
land to avoid serious soil compac-
tion problems and impairment of
internal water movement.

The principles involved are
simply:

(a) To avoid unnecessary traffic
over the land;

(b) To till as infrequently as pos-
sible;

(c) To maintain as coarse soil
particles as possible.

Often minimum tillage requires rip-
ping, knifing, deep mulching (verti-
cal mulching), or deep plowing to
disrupt or break up hardpans.

The purpose of minimizing soil
compaction is three fold:

(a) Maintain good water pene-
tration— Compact soil im-
pedes downward water flow.



(b) Insure good root penetration
— Roots penetrate compact
soil layers with difficulty if
at all. This reduces the root
feeding area with consequent
reduction in yield and effi-
ciency of water utilization.

(c) Prevent salt accumulation —
Salts tend to accumulate in
compact layers which further
make the layer progressively
more compact and resistant
to root penetration.

Salts are leached from compact
layers only with difficulty. Chemi-
cal treatments and/or additives are
of no value in correcting soil com-
pactions due to mechanical particle-
distribution patterns. Only by me-
chanical implementation can these
compact layers be minimized.

Soil moisture and tillage — Deep
tillage is most effectively accom-
plished when the soil is dry. The
drier the soil, the greater will be
the shattering and cracking effect.

When the soils are again irrigated,
water will move further and at a
faster rate if the soils have been
rough tilled when dry. Moreover,

the residual pore space will be
greater after wetting than if the soil
were worked when wet.

Working the surface soil exces-
sively when dry, into a dry powder,
should be avoided.

Land leveling, seedbed prepara-
tion and bed shape — The most crit-
ical stage of a plant to salinity is
during the germination and seed-
ling stage. Every effort must be
taken to avoid concentration of salt
near the plant at this time.

Irregular leveling of land that
leaves high and low spots, even
though only a slight change in ele-
vation, results in accumulation of
salts in the high spots and in ridges.
With the furrow and corrugated
method of land preparation, water
moves downward and outward from
the furrow and upward into the
ridges. The latter carries salts into
these ridges where it concentrates.

Another example of salt concen-
trating in ridges is in row crops.
Salts concentrate in cotton ridges
in a manner similar in pattern to
the diagram below.

..COTTON
V PLANT

8' 10
JC

20

30

Distribution of Salt in a Cotton Planting
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Thus, it can be seen that the seed
and seedling are at a location where
the salinity hazard is not the great-
est. To avoid high-salt spots, bed
shapes have been designed to plant
on the side of the ridge or even in a
hollow or dip in the bed to locate
the plant where salt accumulation
is the lower. This basic principle of
salt movement and final distribution
across ridges is the same regardless
of the type of row crop grown.

Barren spots often called "hard
spots" or "dry spots" in fields may
result from a lack of careful atten-
tion to leveling which leaves high
spots, some of which are impercep-
tible. This condition is accentuated
in fields that do not get sufficient
water for good crop growth and
leaching.

Small changes in soil texture or
soil compaction also are conducive
to hard spots or dry-spot forma-
tions. The dry-spot problem is more
prominent in perennial crops such
as alfalfa than annual crops where
the soil is tilled each year.

Organic Matter
And Crop Residues

Whenever it is possible, organic
residues should be worked into the
soil. Organic matter aids formation
of desirable soil structure which in
turn controls water penetration and
movement in soils.

Although organic matter is im-
portant as an aid to favorable water
penetration and retention, unless
the soils are very low and the cost
of the organic material is favorably
low, rarely does it pay to buy
organic matter to apply to the soil
of irrigated agriculture. Manures
from pen-fed cattle usually are very

high in salts. Municipal composts,
on the other hand, have been found
to be favorably low in salts.

Fairly large quantities, 10-20
tons/A, must be added. Farmers
must depend largely upon the re-
turn of crop residue to maintain and
improve the organic matter of the
soil.

Crop-Land Selection
Selection of land for growing

crops is perhaps one of the most
important soil-management prac-
tices to insure permanent irrigated
agriculture. Where water quality is
poor and not plentiful, only the best
land should be selected for crop
production.

Poor land not only requires more
water per crop unit produced, but
requires a higher investment per
unit of product. Arrangement of
irrigation systems and farm man-
agement units to utilize the best
land for intensive farming first,
should be made. The farming oper-
ations should be made flexible to
take full advantage of seasons and
years having different availabilities
of water.

Soils that require the least quan-
tity of water per unit of crop pro-
duced should be used during periods
of droughts; whereas, other soils
should be leveled and prepared to
take advantage of those periods
when water is more plentiful.

All soils cannot be managed alike.
For example, sandy soils that are
readily permeable require much
less attention to leaching than soils
of fine texture such as silts and
clays.

More water must be used on silts



and clays to maintain favorable salt
balances than sandy and porous
soils. Some soils require only one

leaching a year or even once every
two or three years; whereas, others
will require two or more teachings.

Cultural Management Practices
To Make Most Effective Use of Water

Saline agriculture not only de-
pends upon good soil and water
management practices but also on
crop management. Selection of the
proper crops tolerant to salts, seed
placement to avoid loss of plants
during the critical germination and
seedling stage of growth, rotation
of crops, stand establishment, and
a thorough understanding of the
osmotic tension factor in limiting
growth on saline substrates such as
arid land soils, are important crop-
management factors that must be
known if a permanent agriculture
is to exist in irrigated areas.

Relative Salt Tolerance
Of Crop Plants

Crops vary widely in tolerance to
salts. Moreover, varieties of the
same crop vary considerably. For
example, significant varietal differ-
ences have been claimed for cotton,
barley, and grain sorghum. Climatic
differences may influence greatly
the reactions to salinity.

The USD A Salinity Laboratory at
Riverside, California, has provided

basic information concerning the
"Relative Tolerance of Certain Crop
Plants to Salt." (See appendix.)

The values given are relative and
the choice of suitable salt-tolerant
varieties should be evaluated with
reference to the conditions under
which the crop is grown. Evidence
is available showing that successful
cotton lint yields have been ob-
tained at ECe x 103 values up to 20
or 23 mmhos in certain Pecos River
Basin areas in Texas.

Whether or not these yields of
about 2 bales per acre represent
"50-percent decrement" in yield as
compared to yields on non-saline
soils in this climatic condition is not
known since all the soils in this area
growing cotton are saline. (A saline
soil is defined as having a conduc-
tivity of the saturation extract of
more than 4 mmhos/cm at 25 °C and
an exchangeable - sodium - percent-
age of less than 15.) Two bales of
cotton per acre, however, has been
economically satisfactory for most
growers in this area.

On the basis of field experience in
very saline areas such as the Red



Bluff Water Control District along
the Pecos River in Texas, the leach-
ing percentage for cotton can be
lessened considerably from what the
USDA Salinity Laboratory Hand-
book figure suggests.

Seed! Placement
Design of cultural practices to

place the seed in the bed where it
is lowest in salts offers attractive
possibilities for reducing loss of
stand by high osmotic moisture-
stress damage to germination. Modi-
fication of the planting practice to
minimize the tendency for salts to
accumulate around the seed and to
improve stand of crops that are salt
sensitive during germination, have
been suggested.

Crop Selection
Crop selection to provide varie-

ties that are tolerant to saline con-
ditions continues to offer one of the
best means of combatting excessive
salinity. Crop selection and good
cultural management practices can
mean the difference between suc-
cess and failure.

Crop Rotation
Crop rotation often has proved

valuable to reduce danger of soil
structure deterioration due to over-
use of row-crop culture. Most effec-
tive use can be made of land by
adopting a crop rotation and land
rotation compatible with the avail-
ability of waters of different quality
from year to year as well as to the
quantity available.

Concluding Statement
Practices in farming in the Pecos

Valley and basin area as well as in
parts of Arizona, New Mexico,
Nevada, and California have clearly
indicated that waters two to three
times as saline as those indicated as
permissible for crop use by the
water classification schemes, have
been used with economic crop re-
turns. In each instance, however,
special conditions and/or manage-
ment practices have been involved.

It is fair to predict that more
saline waters than those presently
recommended by the literature on
water classification will be used
effectively to grow crops in a per-
manent agricultural system.

— 18-

Soil and water management prac-
tices must be given careful atten-
tion when saline waters are used.
Cultural practices to avoid accumu-
lation of unfavorable concentrations
of salts on or near the surface, par-
ticularly when the plants are small,
must be employed.

Soil management practices in
areas where salty waters are used
for growing crops should include
the restriction of salty waters to
only the most permeable soils. Salty
water can be used most effectively
in leaching of salts and reclamation.
Unsuitable land of low permeability
must be set aside until such time as
better quality of water is available
in abundance for growing crops.



Crop-management practices irrigated agriculture. These prac-
should be employed to overcome tices include: selection of crops and
the adverse effects of soluble salts varieties most tolerant to salt, effec-
in soilSj and maintain an efficient tive placement of seed, rotation of
permanent agriculture in arid and crops, and development and adop-
semiarid regions where salts tend tion of effective cultural practices
to accumulate under conditions of to improve stand establishment.
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Appendix 1
Symbols and Definitions

Absorption — The process by which a
substance is taken into and in-
cluded within another substance.
For example, intake of water by
soil, or intake of gases, water,
nutrients, or other substances by
plants.

Aggregate — A group of soil particles
cohering so as to behave as a unit.
Soil crumb or soil aggregate.

Alkali soil —Also more recently called
"sodic" soil. A soil that contains
sufficient exchangeable sodium to
interfere with the growth of most
crop plants, either with or without
appreciable quantities of soluble
salts.

Alkaline soil — A soil that has an alka-
line reaction. The saturated-soil-
paste extract exceeds pH 7.0.

Electrical conductivity — (EC). Electrical
conductivity of a saturated-soil-
paste extract, for example, is re-
ported in mhos/cm. It is the recip-
rocal of the electrical resistivity.
Resistivity is expressed in ohms.

Exchangeable cations — A cation (posi-
tively charged element; such as,
calcium, magnesium, sodium,
potassium, hydrogen) that is ad-
sorbed on the exchange complex
of soils and which is capable of
exchanging with other cations.
C.E.C

Infiltration — The downward entry of
water into soil

Leaching — The process of removal of
soluble substances by the passage
of water through the soil.

Leaching Requirement — (LR) The frac-
tion of the water entering the soil
that must pass through the root
zone to prevent soil salinity from
exceeding a specified level.

Leaching Percentage — (IP) The per-
centage of water that must be
leached through the effective root
zone to control soluble salt accu-
mulation in soil at a selected level.

Non-sals ne-sodlc soil — A soil that con-
tains sufficient exchangeable
sodium to interfere wi th the
growth of most crops and does
not contain appreciable quantities
of soluble salt. The exchangeable-
sodium-percentage is greater than
15 and the EQ is less than 4 mil-
limhos per centimeter. The pH
usually is greater than 8.5.

Osmotic pressure — (OP) The equiva-
lent negative pressure that influ-
ences the rate of diffusion of
water through a semipermeable
membrane.

Percolation — A term applied to the
downward flow of water through
soil, at or near a saturated condi-
tion at hydraulic gradients of 1 or
less.

Permeability — The state or condition
of a porous medium, such as the
soil, which is related to the ease
or ability to take and transmit
water.

Reclamation — The process of reclaim-
ing a soil for agricultural purposes
by removing excess salts or excess
exchangeable sodium in soil.

Saline — Alkali soil — (Same as saline-
sodic soil) A soil containing suffi-
cient exchangeable sodium to
interfere with the growth of most
adapted crop plants and contain-
ing appreciable quantities of sol-
uble salt.

Saline soil — A nonsodic soil contain-
ing soluble salts in such quantities
that they interfere with growth of
most plants,
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