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Kingdom: Animalia
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levels, on the other hand, change very
quickly and frequent tests are required to
obtain accurate

determinations of plant-available levels.
A new soil analysis might be necessary
after heavy rains or after a prolonged
period of water-logging if one needs an
accurate measure of soil nitrogen.
When making substantial changes to soil
fertility levels, it is a good idea to make
the change over a period of two to three
years, retesting the soil annually. If a crop
doesnothaveahigheconomicvalue, then
occasional soil testing (once every 3 to 4
years) may be adequate in the absence
of any noticeable nutritional problems. In

contrast, commercial production of high
value crops may warrant annual testing
to ensure maximum yields.

Soil Analyses

After soil samples are received at a
laboratory, a number of tests can be
performed. A general understanding
of soil testing will help you know how
the results can be interpreted and to
appreciate the accuracy of analytical
results.

Soils supply most of the mineral nutrition
for higher plants through the plant's
root system. The root system extracts
nutrients from the soil over a long period
of time; two to three months for most
annual crops, years for perennial crops.
In contrast, a soil test determines the
soil's nutrient supplying capacity by
mixing soil for with a strong extracting
solution (often an acid or a combination
of acids).

The soil reacts with the extracting
solution, releasing some of the nutrients.
The solution is filtered and analyzed for
the concentration of each nutrient. The
nutrient concentration is then related to
field calibration research that indicates
the yield level reached with varying soil
nutrient concentrations.

This method works very well for some
nutrients, but is less accurate for
others, for example those nutrients
supplied largely from organic matter
(OM) decomposition such as nitrogen
and sulfur. This is primarily due to the
difficulty of estimating or predicting the
rate at which OM will decompose and
release these nutrients in plant-available
forms.

Individual analyses included in a
‘standard’ or ‘routine’ soil test varies from

laboratory to laboratory, but generally
include soil pH, available phosphorus
(P) and potassium (K). They sometimes
also include available calcium (Ca) and
magnesium (Mg), salinity, and often
include an analysis of OM content and
soil texture. Most laboratories offer
nitrogen (N), sulfur (S), and micronutrient
analyses.
The methods used to test soils vary
depending on chemical properties of
the soil. For example, tests used for
measuring soil P are quite different in
the acidic soils than those used in the
alkaline soils . Analysis of alkaline soils
with methods modified for acidic soils will
provide erroneous results.
Therefore, it is important to be aware
of the methods used by test labs, and
to select methods that are regionally
appropriate. Arab Center for The
Studies of Arid Zones and
Dry Land ACSAD laboratory will
generally use methods appropriate for
your soils and your laboratory .
References:
eRecommended Chemical Soil Test
Procedures forthe North Central Region,
Agricultural Experiment Stations  of
Illinois, Indiana, lowa, Kansas, Michigan,
Minnesota, Missouri, Nebraska, North
Dakota, Ohio, Pennsylvania, South
Dakota and Wisconsin, and the U.S.
Department of Agriculture cooperating.
Missouri Agricultural Experiment Station
SB 1001 Revised January 1998.
eRecommended Soil Sampling Methods
for South Dakota FS935. R. Gelderman,
manager, SDSU Soil Testing Laboratory,
J.Gerwing, SDSU Extension soils
specialist, K. Reitsma, South Dakota
Department of Agriculture.
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Soil Testing is Comprised

of Four Steps:

oCollection of a representative soil
sample

el aboratory analyses of the soil sample

eInterpretation of analytical results

eManagement recommendations based
on interpreted analytical results

This article focuses on the first two of

these steps. The reader should gain an

understanding of the proper methods

for collecting soil samples, and of the

potentials and limitations of soil testing.

Soil Sampling

The first and most critical step in soil
testing is collecting a soil sample. A
soil analysis can only be as good as
the sample sent to the laboratory. It is
important to recognize what a small
portion of a field is actually analyzed in
the laboratory. For example, a 0.5 kg
soil sample collected from a 2 hectare
field represents just 110,000,000/ of the
field! Therefore, it is critical that the soil
sample be representative of the entire
field.

The most common and economical
method for sampling an area is
composite  sampling, where  sub-
samples are collected from randomly
selected locations in a field, and the sub-
samples are composited for analysis.
The analytical results from composite
sampling provide average values for
the sampled area. The actual number
of sub-samples depends on field size
and uniformity. Generally, a larger field
or a less uniform field should be more
intensively sampled than one that is
small and uniform. No less than 5 sub-
samples should be taken from a sampled
area, and 15 to 25 are preferable.

Ideally, samples should be collected with
a soil probe or auger (a small shovel can
also be used), to the depth of tillage or to
the effective rooting depth of plants.
Deeper samples may be collected for
evaluation of subsoil properties, such as
salt or nitrate accumulation. It is helpful
to sample to the same depth each time
a soil is sampled, so that year to year
samples can be directly compared to
monitor changes over time. Each sub-
sample should be approximately equal
in size.

The sub-samples should be placed
in a clean plastic bucket and mixed
thoroughly. The desired sample amount
is then removed from the bucket and the
remainder discarded.

The area or size of the field sampled is
dependent upon management practices.
Sample the smallest unit that will be
managed separately. For example,
if a field has two distinctly different
sections, perhaps one half level and
the other sloped, then sample the two
areas separately, and fertilize each half
separately to obtain optimum results.
However, if each half of the area will
not be fertilized or managed individually,
there is no need for separate sampling.
A single, representative sample will be
less expensive and just as useful.

Soil samples should be air-dried or
taken to a test laboratory as soon as
possible. To dry a soil sample, spread
the soil out in a clean, warm, dry area,
and let it dry for two to three days. It is
best not to heat or dry soil samples in an
oven because soil chemical properties
may be changed. Soil samples can
be refrigerated for several days if they
cannot be dried immediately.

Soil test values change slightly during
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the year, but the primary consideration
for timing for most soil sample collection
is convenience (nitrogen tests are
an exception). Collect samples early
enough in the cropping cycle to allow
results to be used to adjust management
practices.

The frequency with which soil samples
should be collected depends on
the specific soil test, environmental
conditions, and value of the crop. Status
of some soil nutrients can change
quickly, whereas others do not. For
example, phosphorus levels in soil are
unlikely to change rapidly and annual
testing may be unnecessary. Nitrogen




The goal of soil testing is to provide information on the soil properties that are present in
a given location or planting area. A soil sample must reflect the overall or average fertility
of a yard or field, so given analyses, interpretations and recommendations accurately
represent the nutrient or mineral status of the soil. Careful soil sampling is essential for
an accurate fertilizer or amendment evaluation and recommendation, which will result in a
better environment for plant roots through more efficient fertilizer use, which can increase
yields, reduce costs and potentially reduce environmental pollution.









