Real Science

Both minerals effect successful turf irrigation, Part I: Sodium.

odium (Na+) as an individual ele-
ment is comm(mly found in irriga-
tion water, along with many others
(like calcium, magnesium, potassium,
sulfur and iron, etc). Salts are actually the
dry form of two or more several elements
combined. When salts come in contact with
water, they dissolve into their component
elements once again, but now when in

* Sodium is a critical part of soil
stabilization.

* In turf, sodium can be problematic
because it can disrupt the formation of
large soil particles, which are essential
for water and oxygen penetration.

* To manage soil sodium, gypsum is a
popular source for calcium, which will
remove sodium from the soil particle.
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water, they now have a “charge.” The sum
charges of dissolved salts constitute the total
salinity of the irrigation water, or any other
body of water, for that matter.

Salinity will be addressed as a separate
topic in the next article series. This article
addresses the topic of sodium, and its impor-
tance in turf and landscape management.

In addition to being one of many mineral
elements that dissolve in water, sodium has
other effects on plants and soils, so much
so, that sodium interpretation and sodium
management warrants its own “topic” on
soil and water quality test reports.

SOIL ASPECT

Sodium is actually a critical part of soil
stabilization. Most people first think of
sodium as an “irrigation salt” problem first
and foremost. But the effects of sodium on
soil are especially important.

Sodium can be problematic in turf and
landscape soils because (in a nutshell) so-
dium can disrupt the important formation of
soil clods which are critical for soil aggrega-
tion. It is highly desirable for soil particles to
“stick together” to form larger soil particles.
Large particles usually result in lots of air
spaces between them. The result is room
for soil oxygen (for root growth) and water
penetration and movement.

The problem with sodium is it’s a very
small molecule. When it gets “wet” with wa-
ter, it retains a large bubble of water around
it. This is called the radius of hydration.
Small-sized elements have a large bubble
around them, while larger elements (like
calcium and magnesium) have “smaller”
water bubbles surrounding them.

When sodium is attached to the soil par-
ticles and the soil is “wet,” the large bubbles

of water surrounding each sodium molecule
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General Salinity Hazard of Irrigation Water

TDS EC(w)
HAZARD LEVEL ppm or mg/L | dS/m or mmhos/ cm Leaching Requirement

LOW - Little chance of

¢ ) ! 160 or less 0.25 None - with normal rainfall.
soil salinity buildup.
S e e el 160 - 500 0.25-0.75 Moderate leaching required.
on salt sensitive plants.
HIGH - ng causg adverse effects 500- 1,440 0.75-2.25 Good »drainage required and mod.erate
and require special management. leaching. Plant salt tolerant species.
Excellent drainage required with
VERY HIGH 1,400 or above  2.25 or above large leaching requirement. Salt

tolerant species only.

FN: Salinity table water Q 210

TDS = Total Dissolved Solids (salts). EC(w) = electrical conductivity
Leaching = Water required above and beyond normal irrigation amounts needed to flush salts past the roots.

keeps the soil particles separated spatially.
This happens because the water “bubbles”
collide and stop, keeping the soil particles
“suspended” more or less in between them.
When this happens, the soil is referred to as
a “deflocculated soil,” which results in an
“unstable” soil condition.

In this case, the soil particles appear like
powdered wheat flour, since the individual
soil particles are not allowed to form larger
solids. Therefore, the soils particles remain
in their smallest sizes, since they are not al-
lowed to form even small aggregates.

This resultant consequences occur on
soils first, and then on plants secondly.
Soils with high sodium levels are usually
incapable of soaking up water at the surface
(poor infiltration). If and when it does, the
soil tends to stay wet just at the surface, with
poor soil oxygen content. Extremely shal-
low rooting occurs with turf and landscape
plants. Unstable sodium affected soils are
also highly prone to compaction, since the
individual soil particles can be compressed
together from external surface pressure
(traffic and equipment). The end result is
a decrease in the “air portion” of the soil,
with the same amount or a slightly greater
“water portion” left in the soil.

WARNING SIGNS OF A SODIUM THREAT

A water quality test has a parameter called
the sodium adsorption ration (SAR). Itis a
measure of the potential sodium hazard that
may affect soil properties. SAR is a relative
comparison of the bad guy (sodium) to the
good guys (calcium or magnesium — which
has “small water bubbles which allow for
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soil aggregation™). The important item
here is “relative.” We want to have more
calcium and magnesium than sodium, so
the good guys outnumber the bad guys.
This way there is more competition for soil
attachment from calcium and magnesium,
than by sodium.

SAR values of 0-5 are desirable, 5-10 are
usually safe, 10-15 are a cause of concern
on finer textual soils and SAR values of 18

average of sodium in the soil, which we want
in this case, to be low.

If the ESP is 15 percent or more, most
soils will have single particle displace-
ment (deflocculated and unstable). On
clay and silt type soils, the ESP should be
10 or less. On pure soils, high ESP values
are less significant, once again because of
the preponderance of large soil particles to
begin with.

We want to have more calcium and magnesium than
sodium, so the Zood Zuys outnumber the bad guys.

or more are usually a predictor of an up and
coming sodium problem in soils which are
sandy loams, or finer in texture. Pure sands
can “handle” high SAR water, because the
soil particles are naturally large to begin
with, and sands have less surface sights to
hold onto sodium. Remember that the total
amount of calcium, magnesium and sodium
salts does not influence the SAR, but the
relative amounts do!

The true measure of sodium in the soil is
determined from a soils lab test report. The
soils test should have a component called
the Exchangeable Sodium Percentage (or
ESP). This is an estimate of the percentage
of the soils to retain sodium, compared to all
other elements which are positively charged
(like sodium).

Therefore, ESP is calculated as the
amount of sodium divided by the sum of the
soil adsorbed sodium, calcium, potassium
and magnesium. In essence, it is the batting

SOIL MAINTENANCE OF SODIUM EFFECTED
SOILS

How can I change my soil to correct and
prevent an unstable soil condition from
a high sodium content soil? What needs
to take place is a chemical substitution
between the soil particle and the attached
(adsorbed) sodium.

Luckily, sodium has only one positive
charge (Na+), while calcium and magne-
sium have two (Ca++, Mg++). These
“double-charged” particles have a stronger
attraction to the soil particle, which has
a negative outside charge to begin with.
Remember, opposites attract each other.
Therefore, any element with two charges
will be favored over the element with just
a single charge.

Along comes calcium. When calcium is
added to the soil, we are adding a relatively
inexpensive double-charged element. The
calcium, in time, will trade hands with the



sodium and remove it from the outside of the
soil particle, and allow it to wash away.

The type of calcium product and amounts
required are important concepts. Calcium
carbonate, also called Ag-limestone, is not
soluble in soils which have a pH of 7.8 or
above. Gypsum, (calcium sulfate) is way
more soluble than Ag-limestone, and is the

most popular calcium source for soil sodium
management in a high pH soil. Thankfully it’s
not that expensive. It takes several months
for gypsum to slowly dissolve from rain and/
or regular irrigation, but when it does, the
calcium will “pull off” the sodium, which then
gets washed away as sodium sulfate.

Other forms of calcium compounds are

expensive and can burn the turf or cause
temporary soil drought problems. An example
is calcium chloride. While the “calcium” is
instantly available, the chloride can burn turf
and cause temporary, but severe, water stress
availability problems in the soil.

Gypsum needs to be applied on a regular
basis, since sodium is most likely being added

on a regular basis with the irrigation water.

Gypsum Requirement

soil type and ESP values from a soil test report.

Exchangeable Sodium Percentage

Amount of 90 percent pure gypsum to apply to reduce the Exchangeable Sodium
Percentage (ESP) value to acceptable levels to restore soil aggregation based on

The amount of gypsum required to keep the
soil ESP values at acceptable low levels de-
pends on how high the ESP value is, and the
capacity of the soil to hold positively charged

Soil Texture 10 15 20 30 40 50 particles. The letter is called the cation ex-
Ibs per 1000 sq. ft. change capacity (CEC).

- Sands have little CEC, loams are intermedi-
st = Lol = e i e ate, while silts and clay-type soils have high
Medium 5 150 250 400 550 700 CEC capacities. Soils with high organic matter
Fine 100 200 300 500 700 900 contents (usually in the surface 2.0 inches)

also have a high CEC capacity. The higher
the CEC and the ESP, the more calcium
(gypsum) you will need to lower the ESP to
desirable levels. 6CI
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During a recent USGA Turf Advisory
Service visit, they demonstrated the effective
use of a bird laser o move Canada geese
from the course.

When the Bird Phazer Laser emits a pow-
erful green light that hits the geese’ feathers,
it makes a bright splash of light. A flock of
more than 50 Canada geese immediately
took flight from more than 200 yards away.
That’s because half of birds vision is in the uv
light range. Their eyes are very sensitive to the
green Bird Phazer Laser.* $399

geesedamage.com
JW§800) 555-9634

Marketing Columbia, SC
*It has the required FDA safety features
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